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o TepMOCTa6l1TIM3all;IIM HeCKOJIbKllX 061>eKTOB Ha

pa3HbIX TeMIIepaTYpHbIX ypOBIDIX
jJ-p meXH.HaYK, nporjJ., aKaoeMUK MAX T.A. HCMAllJIOB, KaHO. meXH. HayK O.B. EB,UYJIOB

jJazecmaHcKuu zocyoapcm8eHHblu meXHUJteCKUU yHu8epcumem

In the present work the system thermostabilisation elements of the radio-
electronic equipment, based on sharing thermostabi/isation the substances
having stable temperature of fusion and thermoelectric batteries is offered
to consideration.

B np0ll,ecce 3KCnJIyaTall,HH 3JIeKTPoHHbIx KOMnJIeKCOB

,n;OBOJIbHOtIaCTO B03HHKaeT He06xo,n;HMOCTb o,n;HoBpeMeH-

HOH TepMOCTa6HJIH3all,HH HeCKOJIbKHX 3JIeMeHTOB Ha pa3-

HbIX TeMnepaTypHbIx ypOBHJlX (H~mpHMep, JIa3epHbIX ,n;H-

O,n;OB),tITO HaH60JIee npocTo H J4><peKTHBHOoCYIll,eCTBHTb

nocpe,n;cTBoM TepM03JIeKTpHtIeCKHX,TepMOCTa6HJIH3Hpy-

IOIll,HX npH60poB, HMelOIll,HX He60JIblliHe ra6apHTHbIe pa3-

MepbI H BbICOKYIO Ha,n;e:>KHOCTbpa60TbI.

O,n;HHM H3 cnoc060B o,n;HOBpeMeHHoH TepMOCTa6HJIH3a-

ll,HH HeCKOJIbKHX 3JIeKTPoHHbIX 06'beKTOB Ha pa3HbIX TeM-

nepaTYPHbIx YPOBHJIXJlBJIJleTCJITellJIOBOe cOllpJl:>KeHHenoc-

JIe,n;HHXCTepM03JIeKTPHtIeCKHMH OXJIa:>K,LJ;aIOIll,HMH3JIeMeH-

TaMH (TepM03JIeKTPHtIeCKHMH 6aTapeJlMH). rIPH nOM Tep-

M03JIeKTPHtIeCKHe 6aTapeH no,n;6HpalOT TaKHM 06pa30M,

tIT06bI Ka)l(,L(aJIH3 HHX 06eCnetIHBaJIa 3a.n;aHHbIH TeMnepa-

TYPHbIH pe:>KHMpa60TbI 3JIeKTPoHHoro 3JIeMeHTa, npHBe-

,n;eHHoro C HeH B TenJIOBOH KOHTaKT. Ka)l(,L(aJI TepM03JIeKT-

pHtIeCKaJI 6aTapeJi cHa6:>KaeTcJI cHcTeMoH peryJIHpoBaHHJI,

COCTOJlIll,eHH3 6JIOKa ynpaBJIeHHJI H CBJl3aHHbIX C HHM HC-

TOtIHHKOB 3JIeKTpHtIeCKOH 3HeprHH H ,n;aTtIHKOB TeMnepa-

TYPbI, YCTaHOBJIeHHbIX Ha 06'beKTe TepMOCTa6HJIH3all,HH.

TeMnepaTYpa 3JIeKTPoHHoro 3JIeMeHTa peryJIHpyeTCJI ny-

TeM H3MeHeHHJI BeJIHtIHHbI H nOJIJlpHOCTH TOKa nHTaHHJI

COOTBeTCTBYIOIll,eHTepM03JIeKTpHtIeCKOH 6arapeH nocpe,n;-

CTBOM 6JIOKa ynpaBJIeHHJI B COOTBeTCTBHH C CHrHaJIOM,

nocTYnalOIll,HM C ,n;aTtIHKa TeMnepaTYpbI.

TaKaJl TeMnepaTypHaB cTa6HJIH3all,HB 3JIeKTpOHHbIX

06'beKTOB HMeeT onpe,n;eJIeHHbIe He,n;ocTaTKH, CBJl3aHHbIe,

npe)l(,L(e Bcem CO CJIO:>KHOCTblOH C rpoM03,n;KOCTblO CHC-

TeMbI peryJIHpoBaHHJI TeMnepaTYpbI H HaJIHtIHeM MHoro-

KaHaJIbHOrO HCTOtIHHKa 3JIeKTpHtIeCKOH 3HeprHH C tIHCJIOM

KaHaJIOB, paBHbIM tIHCJIy 06'beKTOB TepMOCTa6HJIH3all,HH

(HJIH:>KeHCnOJIb30BaHHeM HeCKOJIbKHXo,n;HOKaHaJIbHbIX HC-

TOtIHHKOB3JIeKTpHtIeCKOH 3HeprHH no tIHCJIy om.eKTOB Tep-

MOCTa6HJIH3all,HH).

YCTPaHHTb YKa3aHHbIe He,n;ocTaTKH, Ha Halli B3rJIB,n;,MO:>K-

HO npH HeKOTopoH MO,n;H<pHKall,HHpaccMOTpeHHoro BbIllie

cnoc06a cTa6HJIH3all,HH TeMnepaTypbI [2].
MO,n;H<pHll,HpOBaHHaB cxeMa TepMOCn6HJIH3HpylOIl.l,eH

CHCTeMbI npHBe,n;eHa Ha pHC. 1 (Ha pHc.1 ,a H306pa:>KeHa

KOHCTPyKll,HB, a Ha pHC. 1,6 - 6JIOK-CXeMa TepMOCTa6HJIH-

3HpylOIll,ero yCTPoHcTBa).

CHcTeMa COCTOHT H3 OCHOBHbIX TepM03JIeKTpHtIeCKHX

6anpeH 1, 06eCnetIHBalOIll,Hx npH 3a,n;aHHbIX TellJIOBbIX Ha-

rpY3Kax TPe6yeMbIe pa60tIHe TeMneparypbI 3JIeKTPoHHbIX

o6'beKTOB 2, YCTaHOBJIeHHbIX Ha HX XOJIO,n;HbIXcnaBX. fo-

PJltIHMH CnaJlMH TepM03JIeKTPHtIeCKHe 6aTapeH 1 npHBe-

,n;eHbI B TenJIOBOH KOHTaKT C KO:>KyXOM3, 3aIlOJIHeHHbIM

TepMOCTa6HJIH3HpylOIll,HM BeIll,eCTBOM 4, TeMnepaTypa

nJIaBJIeHHJI KOToporo COBna.n;aeT C TeMneparypoH TepMo-

cTa6HJIH3all,HH rOpBtIHX cnaeB OCHOBHbIX TepM03JIeKTPH-

tIeCKHX 6aTapeH 1. 3,n;ecb :>KeyCTaHOBJIeH ,n;aTtIHK TeMne-

parypbI 5, coe,n;HHeHHbIH C BXO,n;OMpery.n:JlTOpa TOKa 6.

PUC. 1. MoourjJuu,upo8aHHGfI cxeMa mepMocma6UAU3upylOZ«eu
cucmeMbi (a - KOHcmpyKu,UJl; 6 - 6AOK-cxeMa ycmpoucm8a
OAJl mepMocma6UAU3au,uu paouo3AeKmpoHHbIX 067JeKm08 Ha

pa3HbiX meMnepamypHbIX YP08HJlX)



KO)l(yx 3 C TepMOCTa6HJIH3HpylOmHM BemeCTBOM 4 pa3-

MemeH Ha XOJIO~HhIXcnajlx ~OnOJIHHTeJIhHOHTepM03JIeK-

TpHqeCKOH6aTapeH 7, rOpjlqHe cnaH KOTOpOHHaXO~jlTCjI B

TenJIOBOMKOHTaKTeC TenJIo06MeHHHKoM 8. TenJI03amHT-

HhIH 3KpaH 9 npe~HaJHaqeH MjI YMeHhllIeHMjI ~o MHHHMY-

Ma BJIMjlHHjI KOJIe6aHHHTeMnepaTYphI OKpY)l(alOmeH cpe-

~hI, a HCTOqHHK3JIeKTpHqeCKOH 3HeprHH 10 nHTaeT Tep-

M03JIeKTpHqeCKHe 6aTapeH 1 H 7 nOCTOjlHHhIM 3JIeKTpH-

qeCKHM TOKOM.

BBe~eHHe B cHcTeMy KO)l(yxa C TepMOCTa6HJIH3HpylO-

mHM BemeCTBOM H ~OnOJIHHTeJIhHOH TepM03JIeKTpHqeC-

KOH 6arapeH, cTa6HJIH3HpylOmHx TeMneparypy rOpjlqHX

cnaeB OCHOBHhIXTepM03JIeKTpHqeCKHX 6aTapeH, n03BOllileT

ocymecTBHTh o~HoBpeMeHHYIO TepMOCTa6HJIH3alIHlO He-

CKOJIhKHX3JIeKTp0HHhIX o61,eKToB, pa6OTalOmHx npH paJ-

JIHqHhIX TeMnepaTYpax 6e3 ~OnOJIHHTeJIhHhIX peryJIHpylO-

mHX 3JIeMeHTOB,TaK KaK CHCTeMaperyJIHpOBaHHjI TeMne-

paTYphI ynpaBJIjleT TOKOMTOJIhKO~OnOJIHHTeJIhHOH Tep-

M03JIeKTp~eCKOH 6arapeH, a qepe3 OCHOBHhleTepM03JIeK-

TpHqeCKHe 6aTapeH npoTeKaeT nOCTOjlHHhIH no BeJIHqHHe

H HanpaBJIeHHIO TOK. KpoMe Toro, TepMOCTa6HJIH3alIHjI

rOpjlqHX cnaeB OCHOBHhIXTepM03JIeKTpHqeCKHX 6aTapeH,

ocymecTBlliIeMajl B npeMaraeMOM YCTpOHCTBe, n03BOJIjI-

eT nOBhlCHTh TOqHOCThTepMocTaTHpOBaHMjI 3JIeKTpoHHhIX

3JIeMeHTOB. 3To 06yCJIOBJIeHO xapaKTepOM 3aBHCHMOCTH

TeMneparyphI XOJIO~HhIXcnaeB TepM03JIeKTpHqeCKHX 6a-

TapeH OT TeMnepaTYphI rOpjlqHX cnaeB . .LJ;JIjIO~HOKaCKa~-

HOHTepM03JIeKTpHQeCKOH6arapeH TeMneparypa XOJIO~HhIX

cnaeB Tx npH 3~annoH TeMneparype ropHtlHX cnaeB Tr

Q. +kT +!]2R
T = n '2

• aJ +k

r~e Qx - XOJIO~OnpOH3BO~HTeJIhHOCThTepM03JIeKTpH'IeC-

KOH6aTapeH;

k - TellJIOnpOBO~HOCThTepM03JIeMeHTOB B TepM03JIeK-

TpHQeCKOH 6arapee;

1-BeJIHQHHaTOKa, npoTeKalOmero Qepe3 TepM03JIeK-

TpHQecKylO 6aTapelO;

R - 3JIeKTpHQeCKOeCOnpOTHBJIeHHeTepM03JIeMeHTOB;

a - K03cPcPHlIHeHTTepMo-3.LJ;C TepM03JIeMeHTOB;

n - QHCJIOTepM03JIeMeHTOB B TepM03JIeKTpHQeCKOH

6aTapee.

lh 3TOro COOTHOllIeHHjI CJIe~yeT, QTO, B QaCTHOCTH,~JIjI

06JIaCTH TeMnepaTyp (300.± 50) K H3MeHeHHe TeMnepa-

TYphI XOJIO~HhIXcnaeB n:pM03JIeKTpHQeCKOH 6aTapeH co-

CTaBJIjleT npHMepHo nOJIOBHHy OTKJIOHeHHjI TeMnepaTy-

phI roPjlQHX cnaeB, T.e. /)'Tx:::: 0,5 Tr.TaKHM 06paJOM, eCJIH

TeMneparypa rOpjlQHX cnaeB nO,lUJ:ep)l(HBaeTCjIC TOQHOC-

ThlO ~o I %, TO XOJIO~HhIX - ~o 0,5 %. BBe~eHHe B yCT-

POHCTBOKO)l(yxa C TepMOCTa6HJIH3HPYJOIIIHM BemeCTBOM

n03BOllileT cTa6lfJIH3HpOBaTh TeMneparypy ropjlqJfx cnaeB

OCHOBHhIXTepM03JIeKTpHQeCKHX 6aTapeH 1 B npe~eJIax

0,014 K, a 3JIeKTpoHHhIX 06'heKTOB - B npe~eJIax 0,007 K

(CTOJIh BhICOKajl TOQHOCTh cTa6HJIH3alIHH TeMnepaTyphI

06'hjlCHjleTCjI ee HeH3MeHHOCThlO npH cPa30BoM nepexo~e

BemeCTBa H C06JIIO~eHHH onpe~eJIeHHhIX Mep - MaKCH-

MaJIhHOM ope6peHHH KO)l(yxa, npHMeHeHHH BemeCTB CpaJ-

BHTOH eCTeCTBeHHOHKOHBeKIIHeH B )l(H~KOH cPaJe[I]).Hc-

nOJIh30BaHHe ~OnOJIHHTeJIhHOH TepM03JIeKTpHQeCKOH 6a-

TapeH He06xo~HMO ~JIjI nO,lUJ:ep)l(aHHjI TepMOCTa6HJIH3H-

pYlOmero BemeCTBa B COCTOjlHHH nJIaBJIeHHjI Ha npOTjI-

)l(eHHH Bcero IIHKJIa pa60ThI 3JIeKTpoHHhIX 3JIeMeHTOB.

OlIeHKa npO~OJI)I(HTeJIhHOCTHcTa6HJIhHOH pa60ThI pac-

cMOTpeHHoH CHCTeMhI H, CJIe~OBaTeJIhHO,npO~OJI)I(HTeJIh-

HOCTH <PYHKIIHoHHpoBaHHjI TepMOCTa6HJIH3HpyeMhIx

o61,eKTOB npH Heo6xo~HMOM TenJIOBOM pe)l(HMe MO)l(eT

6hITh npoH3Be~eHa no <popMyJIe [3]:
qpV

't=
Qr.ocH - Qx.Jtoo

r~e 't - BpeMH cTa6HJIhHOH pa60ThI TepMOCTa6HJIH3Hpy-

IOmeH CHCTeMhI;

q - CKphITaH TenJIOTa nJIaBJIeHHjI TepMOCTa6HJIH3Hpy-

IOmero BemeCTBa;

p - nJIOTHOCThTepMOCTa6HJIH3HpylOmero BemeCTBa;

V- o61,eM, 3aHHMaeMhIH TepMOCTa6HJIH3HpylOmHM Be-

meCTBOM;

Q,..o<" - KOJIHQeCTBOTenJIOThI, BhI~eJIjleMOe B e~HHHIIY

BpeMeHH Ha rOpjlQHX cnajlx Bcex OCHOBHhIX TepMo-

3JIeKTpHQeCKHX 6aTapeH (06majl TenJIOnpOH3Bo~H-

TeJIhHOCThOCHOBHhIXTepM03JIeKTpHQeCKHX 6aTapeH);

Q - KOJIH'IeCTBOTennOThI, nornOIIIaeMoe B e~-
X.,llOD ~

IIY BpeMenn Ha XOJIO,L{HOMcnae ~onOJIHHTeJIhHOH Tep-

M03JIeKTpH'IeCKOH 6aTapeH (xOJIO~OrrpOH3BO~HTeJIh-

HOCTh~OnO.JIHHTeJIhHOHTepM03JIeKTpH'IecKoH 6arapeH).

KaK CJIe~YeT H3 paccMoTpeHHoro BhIpIDKeHMjl, MjI pa-

60ThI TepMOCTa6lfJIH3HPYJOIIIeH CHCTeMhI B HOpMaJIhHOM

pe)l(HMe CKOJIh yro~HO MHTeJIhHOe BpeMjl He06xo~HMO

BhIIIOJIHeHHe YCJIOBMjI Q,..0<":S; Q•...•on. 3To 03HaQaeT, qrO xo-

JIO~OrrpOH3BO~HTeJIhHOCTh~OnOJIHHTeJIhHOHTepM03JIeKT-

pH'IeCKOH 6aTapeH ~OJI)l(Ha 6hITh paBHa lfJIH )l(e npeBocxo-

~HTh TellJIorrpoH3BO~HTeJIhHOCTh Bcex OCHOBHhIXTepMo-

3JIeKTpHQeCKHX 6aTapeH. rIPH cTa6HJIH3alIHH TeMnepa-

ryphI ~OCTaTO'lliO 60JIhllIOro KOJIH'IeCTBap~H03JIeKTpoH-

HhIX 06'heKTOB ~aHHoe Tpe60BaHHe npHBo~HT K YBeJIHQe-

HHlO paJMepoB H MOIIIHOCTH~onOJIHHTeJIhHOH TepM03JIeK-

TPH'IeCKOH 6aTapeH, QTO B HeKOTophIx CJIyqaHX, KOma Be-

JIHQHHa ee xOJIO~OnpOH3BO~HTeJIhHOCTH orpaHHQeHHa,

jlBlliIeTCjI HenpHeMJIeMhIM. B CBjl3H C 3THM lIeJIeco06paJ-

HO onpe~eJIHTh rrpoMe)l(yroK BpeMeHH, B TeQeHHe KOTOpO-

ro H~HO nO,lUJ:ep)l(HBaTh TeMneparypy pa~H03JIeKTpoH-

HhIX 3JIeMeHTOB Ha 3a~aHHOM ypoBHe H, HCXOM H3 Hero,

no Bhlpa)l(eHHIO (I) HaHTH OnTHMaJIhHOe COOTHOllIeHHe

Me~y KOJIH'IeCTBOM TepMOCTa6HJIH3HpylOIIIero BeIIIe-

CTBa H MOIIIHOCThIO TepM03JIeKTpH'IeCKOH 6aTapeH.

KpoMe Toro, eCJIH~anaJOH TeMneparyp CTarnpOBaHlfjI

pa~03JIeKTpoHHhlx 06'heKTOB JIe)l(JfT BhIIIIe TeMneparyphI

oKpy)l(alOmeH cpe~hI, MO)I(HOBo06me OTKaJaThCjI OT npH-

MeHeHMjI OCHOBHhIXTepM03JIeKTpH'IeCKHX 6aTapeH. B 3TOM



Puc.2. KOHcmpyK/{UJI cucmeMbl aM

mepMocma6W1U3a/{uu paaU03AeKmPOHHblX 06l>eKmo8

Ha pa3HblX meMnepamypHblX yp08HJIX 6e3

UCnOAb308aHUJIOCH08HblXmepM03AeKmpUileCKUX

6amapeu

c.rryqae MO)l(eT 6bITb HCnOJIb30BaHa KOHCTPYKQHjITepMO-

cTa6HJIH3HpylOIQeH CHCTeMbI,npHBe~eHH~ Ha pHC. 2.
,Z:(aHH~ CHCTeMaCO~ep)l(HT TOHKocTeHHbIH MeTaJIJIH'IeC-

KHH KO)l(yX 1,paJ~eJIeHHblH B ropH30HTaJIbHOH nJIOCKOCTH

neperopo~KaMH 2 H3 TenrrOH30JIjlQHOHHoro MaTepHaJIa Ha

H30JIHpOBaHHbIe OTceKH 3 no 'IHCrry pa~H03JIeKTpoHHbIX

061>eKTOBTepMOCTa6HJIH3aQHH4, 3anOJIHeHHble TepMocTa-

6HJIH3HPYlOIQHMH BeIQeCTBaMH 5, TeMnepaTYPbI nrraBJIe-

HHjI KOTOpblX COBna~alOT C OnTHMaJIbHbIMH pa60'IHMH

TeMnepaTYPaMH 061>eKTOBTepMOCTa6HJIH3aQHH4. 06'beK-

Tbl TepMOCTa6HJIH3aQHH 4 yCTaHOBJIeHbl Ha BepxHeH no-

BepxHocTH OTceKOB 3, npH'IeM TaKHM 06paJOM, 'IT06bI

OnTHMaJIbH~ pa60'I~ TeMnepaTypa Ka~oro 061>eKTa

TepMOCTa6HJIH3aQHH 4 COBn~aJIa C TeMneparypoH nJIaB-

JIeHHjI TepMOCTa6HJIH3HpylOIQero BeIQeCTBa 5, 3anOJIHjllO-

IQero ~aHHbIH OTceK 3. K HH)I(HeH nOBepxHocTH OTceKOB

3 (npoTHBOnOJIO)l(HOH paJMeIQeHHIO 061>eKTOBTepMocTa-

6HJIH3aQHH 4) npHcoe~HHeHa XOJIO~HblMH CnajlMH TepMo-

3JIeKTpH'IeCK~ 6aTapejl 6, npHBe~eHH~ rOpjl'IHMH cn~-

MH B TenJIOBOH KOHTaKT C TenJIo06MeHHHKoM 7 H nHTae-

M~ 3JIeKTpH'IeCKHM TOKOMOT HCTO'IHHKa 3JIeKTpH'IeCKOH

3HeprHH 8. TenJIOH30JIjlQHjI 9 npe~Ha3Ha'IeHa ~JIjI YCTpa-

HeHHjlTenJIOnpHTOKoBcpe~bI.

~ 06eCne'IeHHjI B Te'IeHHe onpe~eJIeHHOrO npoMe~-

Ka BpeMeHH OnTHMaJIbHOHpa60'IeH TeMneparypbl Ka~o-

ro H3 paM03JIeKTpOHHbIX 3JIeMeHTOBHe06xo~HMO, 'IT06bl

o6'beM COOTBeTCTBYIOIQeroOTceKa CTepMOCTa6HJIH3HpyIO-

IQHM BeIQeCTBOMnpHMepHo COOTBeTCTBOBaJIBeJIH'IHHe

_ {p; - i Q.)
v,------,

q;p;

me V; - o6'beM i-ro OTceKa, 3anOJIHeHHoro i-M TepMocTa-

6HJIH3HPYlOIQHMBeIQeCTBOM;

Pi - MOIQHOCTbTenJIOBbI~eJIeHHH i-ro 061>eKTa Tep-

MOCTa6HJIH3aQHH;

Si - nJIOIQa~b HH)I(HeH nOBepxHocTH i-ro oTceKa, 3a-

nOJIHeHHOro i-M TepMOCTa6HJIH3HpYlOIQHMBeIQeCTBOM;

S - nJIOIQa~b HH)I(HeH nOBepxHocTH Bcero MeTaJIJIH-

'IeCKOrO KO)l(yxa;

qi - CKpbITajl TenJIOTa nJIaBJIeHHjI i-ro TepMOCTa6HJIH-

3HpYlOIQero BeIQeCTBa;

PI - nJIOTHOCTbi-ro TepMOCTa6HJIH3HpyIOIQerO BeIQe-

CTBa.

TaKoeKOHcTpyKTHBHOeHCnOJIHeHHeTepMOCTa6HJIH3Hpy-

IOIQeH CHCTeMbl n03BOJIHT TaK)l(e YCTpaHHTb He~OCTaTOK

paccMoTpeHHoro paHee npH60pa (CM. pHC. 1), CBjl3aHHblH

C HaJIH'IHeM 60JIblllOro KOJIH'IeCTBa paJHOTHnHblx TepMo-

3JIeKTpH'IeCKHX 6aTapeH, He06xo~HMbIX ~ opraHH3aQHH

TenJIOBOrO pe)l(HMa TepMOCTa6HJIH3HpyeMblx pa~H03JIeK-

TpOHHblX 3JIeMeHTOB. ::)TO 06CTOjlTeJIbCTBO YCJIO)l(HjleT

opraHH3aQHIO OllTHMaJIbHOrOno 3HepreTH'IeCKHM napaMeT-

paM pe)l(HMa pa60TbI TepM03JIeKTpH'IeCKHX 6aTapeH (TpYk

HOCTbpeaJIH3aQHH AAjI 60JIblllOro KOJIH'IeCTBaTepM03JIeK-

TpH'IeCKHX 6aTapeH pe)l(HMa MaKCHMaJIbHOrO XOJIO~HJIb-

Horo K03tPtPHQHeHTa), a TaK)I(e H3rOTOBJIeHHe TepMOCTa-

6HJIH3HpYlOIQeH CHCTeMbI. O~HaKO no~60p TepMocTa6H-

JIH3HPYIOIQHX BeIQeCTB, HMelOIQHX paJJIH'IHYIO TeMnepa-

rypy nJIaBJIeHHjI, COOTBeTCTBYIOIQYIOTeMneparype cTa6H-

JIH3aQHHpa~H03JIeKTpOHHblX 3JIeMeHTOB,TaK)l(e 3arpY~HH-

TeJIeH. Il03ToMY QeJIeC006paJHblM 6Y~eT npHMeHeHHe KOH-

CTpYKQHH, B KOTOPOHTepMOCTa6HJIH3aQHjI O~HHX pa~Ho-

3JIeKTpOHHblX 3JIeMeHTOBOCYIQeCTBJIjleTCjInpH Henocpe~-

CTBeHHOMconpj{)l(eHHH HX COTCeKaMH,3anOJIHeHHbIMHTep-

MOCTa6HJIH3HPYIOIQHMHBeIQeCTBaMH, a OCTaJIbHblX- Tep-

M03JIeKTpH'IeCKHMH 6aTapejlMH, paCC'IHTaHHbIMH Ha co-

OTBeTCTBYIOIQHHypoBeHb cTa6HJIH3aQHH TeMneparypbI.

B 3aKJIIO'IeHHe He06xo~HMO OTMeTHTb, 'ITO Bblpa)l(eHHjI

(1), (2) HOCU npH6JIH)I(eHHblH xapaKTep. OCHOBbIBMCb Ha

HHX, MO)l(HO npoBecTH JIHlllb OQeHO'IHblH pac'IeT TepMo-

cTa6HJIH3HpylOIQHX CHCTeM. ,Z:(JIjI60JIee TO'iHOrO onpe~e-

JIeHHjI napaMeTpoB paccMoTpeHHbIx npH60poB MOryT HC-

nOJIb30BaTbCjI COOTHOllleHHjI, npHBe~eHHble B [4].

CnucoK JIHTepaTYPbI

1. AJleKCee6 B.A. OXJI~~eHHe p~H03JIeKTpOHHOH anna-

parypbI C HCnOJIb30BaHHeM nJIaBjlIQHXCjI BeIQeCTB. - M.:

3HeprHjl,1975.

2. J!cMaUJl06 T.A., E6iJYJl06 a.B. IloJIynpoBo~HHKoBoe

TepM03JIeKTpH'IeCKOe OXJI~alOIQee yCTpOHCTBOII Tep-

M03JIeKTpHKH H HX npHMeHeHHe: MaTepHaJIbl ~OKJI. VII
Me)l(roc. ceMHHapa. - CaHKT-IleTep6ypr: <I>TM HM.

A.<I>. MotPtPe PAH, 2000.
3. KOJleHKO E.A. TepM03JIeKTpH'IeCKHe OXJIa)l(~aIOIQHe

npH60pbI. - JI.: HaYKa, 1967.

4. TepMOCma6uJlU3upylOUfue yCTpoHcTBa ~JIjI pa~H03JIeK-

TpOHHOH annaparypbI I T.A. MCMaHJIOB, O.B. EB~YJIOB,

ill.A. IOcytPoB, r.M. AMHHoB II BeCTHHK MAX. 2002.
N!! 3.


