H3BECTHU
TOMCKOTO OPJEHA TPYJIOBOI'O KPACHOI'O 3HAMEHHU IOJIMTEXHHUYECKOI'O
HMHCTUTYTA nmenu C. M. KHPOBA

Tom 141 ‘ 1966

®OTOCONMPOTUBJIEHUE U JIAMIIOYKA HAKAJIMUBAHUS
KAK YNPABJSIEMbIV 3JIEMEHT 3JIEKTPUYECKON LENH

)

M. C. POMTMAH, B. A. [IEPMUHOB, 3. 1. HMMBAJIUCT, H. I1. PEDGEJIOB
(IpeacTaBiena HAYYHbBIM CeMHHAPOM (AaKy/IbTeTa aBTOMATHKH H BBIYMCJHTE/bHOl TEXHHKH)

CJI03KHOCTb pelIeHHsi Pa3/HYHBIX BONPOCOB IO H3MEPEHHI0, CTa0u/IM3a-
MKW WM PEryJupoBaHMIO HANpSKEHHH, TOKOB, 4YacToThl, asel ¥ Ap. mapa-
METPOB B 3HAYHMTEJNbHOH CTENEHH, a 3a4acTylo ¥ B OCHOBHOM, ONpejessercd
XapakTepUCTHKAaMH ynpasJjsieMoro sieMenta. CoBpeMeHHasi TeXHHKa paclios
JlaraeT BeCbMa OOGLIMPHBIM apCeHaJJOM 3JeKTPHUYeCKH YIpaBJjseMbIX 3Je-
MEHTOB (3JIEKTPO-BAKyyMHBIX, NOJYIPOBOJAHUKOBBIX, MAarHUTHBIX, JH3JIEKT-
puyeckux). OaHako HEMHOTHe M3 HUX MOIYT ObITb HENOCPEJCTBEHHO BKJIIO-
YeHbl B IleNb IIePEMEHHOr0 TOKA H HE MEHSATb IIPH 3TOM CIEKTP HaNpsiKeHHsI.
JIpyrumu cjoBaMu, KOJHYECTBO 3JIeMEHTOB, JIMHEHHBIX II0 YIpaB/seMoit
uenu, Heesquko. Ho nmepeuenb 371eMeHTOB ellle OoJsiee CyKaeTcs, Korja Ha-
pAAy ¢ TpeCOBAaHUAMHU JIMHEHHOCTH npeibABIAeTCs  H TpeboBaHue He3aBH-
CHMOCTH COMNPOTHBJICHHS OT MIHOBEHHBIX 3HAUGHHIl ynpasJjsiolero ¢axro-
pa, a Takxe JIMHEHHOCTH no ynpasJjsmoeii nenu. Ilpakrnueckn sTUM Tpe-
GOBaHHUSIM IPH H3BECTHBIX OFPAHHYEHHSAX YAOBJIETBOPSIOT JIHLIb T€PMHCTOPbLI
H MeTaJlI4eCKHe TepMOCONPOTHBJ/IEHHSI ¢ KOCBEHHBIM IOJOrpeBOM, a TaKiKe
JIaMIIOYKHM HaKa/JHBaHUS B COUYETAaHHH T (POTOCONMPOTHBJIEHHSIMHU.

CaoiicTBa I1leneii ¢ TepPMHCTOPAMH JOBOJbHO IIOJHO H3JI0XKEHH B JIHTe-
partype, B 4aCTHOCTH, B [1]; Tam e mpiBefeHHBl JaHHble IO TEpMHCTOpPAM
OTeuecTBeHHOro npouspoacrBa. OJHaKo TEPMHCTOPbI C KOCBEHHBIM MOJOTpe-
BOM, HApAJAy C H3BECTHBIMH MNOJIOXKHTEJIbHBIMH CBOMCTBaMH, 00JaaioT
H pAJIOM HEJOCTATKOB, OCHOBHBIMH M3 KOTOPBIX SBJISIIOTCSI 3HAYMTEJNbHAA
3aBHCHMOCTb OT TeMIIepaTyphl OKpyxKalolei cpeabl U OoJbllasi HHEPIHOH-
noctb (y TKII-300 mocrosinHasi Bpemenun pasBHa 13,5 cek., y TKII-20—
143 cek.). MeraJJHueCcKUM TEPMOCONPOTUBIEHUAM C KOCBEHHBIM MOJOrpe-
BOM [2: yka3aHHble HeJIOCTATKH CBOMCTBEHHBI B 3HAYHTEJIbHO MeHBIIEN
CTENEeHH, HO Y HUX MaJjl OTHOCHTEJbHBIH Ko3(dduuuenr neperadu u, riaBHOe,
OHH He BBINYCKAIOTCS NMPOMBIIIJIEHHOCTBIO.

3a mocjeqHHe TOAbI, B CBS3W C NOSIBJIEHHEM JAMIIOUEK HaKaJHBaHHS
C HOMHHAJ/IbHBIMH TOKAMH, HMEIOIHMH NOPAJOK [eCATKOB Ma M HANpSKeHi-
AMH NOpsJIKa €JHHHI[ BOJbT, a4 TaKXKe A0CTaTOUYHO CTAOHJIBHBIX BO BpeMeHH
H OT TeMIepaTyphl (GOTOCONMPOTHBIEHHI ¢ GOJIBIION KPATHOCTbIO H3MeHeHHil
MPOBOJMMOCTH OT OCBellleHHs, NMOSBHIACh BO3MOXKHOCTb CO3/IaHHS BecbMa
HYYBCTBHTE/bHbIX 3J€KTPHUYECKH YNpaB/JseMbix 3JeMeHToB. O HEeKOTOPBIX BO3-
MOXKHBIX IPHMEHEHHAX MOAOOHBIX 3/IeMeHTOB coobwaJsoch B [3, 4] u ap.; oi-
HAKO, HACKOJIbKO M3BECTHO aBTOPAM, JOCTAaTOYHO MOJHBIX XapaKTePHUCTHK
TAKHX 3/€MEHTOB HET, YTO He MO3BOJIACT YeTKO CYLHTH O NPHMEHHMOCTH HX
AJiA pellleHHs TOH HJIH HHOM KOHKDETHOM TeXHHYeCKOi 3ajayH, a TaKikKe O Tex
NPHHUHUNHAJBHBIX BO3MOXKHOCTAX, KOTOPHE OHH MOLYyT 06ecleyHTh.’

9. 3ak. 4924. 129



ABTopamu Hacrosuueit paGoTel OblIM NMPOBEAEHBl HCCAENOBAHUA Xapak-
TEPUCTHK = yNpaB/isieMblX 3/€MEHTOB Ha 0ase JaMOoyek HaKa/JUBaHHA
(MHH-1, MUH-3, «Tecnay) u Hu3kooMHbX ¢oTtoconpotusienuit (PC) ua
ocHoBe cepHucroro kaamusa — C®P2-2 u ®CK-2H. Huxke wusnararorcs pe-
‘8yJIbTAThl 3THX HCCJIEJ0BAHHUI.

Koatpuuuenr nepenauu. [Tox orHOCHTENBHBIM KO3 (HUIHEHTOM mepe-
Jlauu yrmpasJasieMoro sjeMeHta OyieM MOHUMATh OTHOLIEHHE OTHOCHTEJIbHOTO
H3MEeHEeHUss BBIXOAHOrO Mapamerpa (B HauleM c/aydyae CONPOTHB/ICHUS
PC—Ry) K OTHOCHTENILHOMY H3MEHEHHIO BXOJHOTO Mapamerpa. B 3aBu-
CHMOCTH OT pexHMa paboThl BXOLHBIM NapaMeTpoM siBjaseTcs Jaub0 TOK /,,
an6o nanpsxenne U, Ha jgamnouxe. Takuv oGpa3om, OyneM pas3nnyaTh
OTHOCHTE/IbHBIA KO3(duIHeHT nepenauu no Toky K; u no Hanpsxkenuio K,:

AR, ARy
R R
L Pl AL
R e
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Ha puc. | npusesens ycpesuennsie sapucumoctn Ry = f([,) aas
4 o6rasuo CP2-2 u 8 ob6pasuos PC-K2H n0 u mocae crapenus. Kak
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Puc. 1. 1—®C-K2H u MUH-3 10 crapenusi; 2 —To e mocie

1400 uwacos crapenus, 3-— CD2-2 u mamnouka «Tecray a0 cra-

penust, 5—rtoxe nocne 400 yacop crapenus. 6—CP2-2 u MHUH-3
no crapenus, 4 — C®2-2 u MHUH-1 no crapenus.

BUAHO U3 PHCYHKA, BEJHYHHA CONPOTHB/IEHHS OCBelleHHOro ®C— R,
B mape ¢ samnoukamu ,Tecaa® (6s., 0,05a) ¥ MHUH-1 (16., 0,075a) cocras-
asieT npumepuo 1 xoa; B mape c snammoukoir MHMH-3 (2,58., 0,16a) co-
nporupaenne ymenbmaercs 10 200—300 om. TemuoBoe compoTHBAeHHE
PC—R,, o6muno umeer mnopanok 10°+10° om. Takum oGpasom, kpat-
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'HOCTb HM3MEHEHHMS CONPOTHBJICHUHA T = R uMeet BesimuuHy 10° u BoilIe
0oCB-
¥ 3HAUMTE/NbHO MPEBHIIAET MACHOPTHHE JaHHBIE HA (POTOCOMPOTHBACHUS.
B pane cayudaes, nmpu aHajause CXeM ¢ yIpPaBAsSe€MbIM 3/J1€MEHTOM He-
©06X0MMO 3HaTh aHANTMTHYECKOE BbipaxeHue QyHkuHn Ry = f(/,), 1160
Ry = f(U,). Ilpu annpoKkcuMauui XapaKTePUCTHK MOKHO BOCIOJAb30BATHCA
GYHKUHAMU:

a

Y75 b
Rg = Re:eYa Ry se=alor iy,
' d ) ¢ 7 p
3necy U, — Hanpsi:KeHWe Ha JaMIOYKe HaKaJUBaHHA,
Ro — BesinunHa conpotusienus ®C npu U, = oo,
a, b, c — nocrosiuHbIE,

Hanpumep, ana ¢oroconporusaenus CP2-2 u samnouxku ,Tecaa“ 3aru-

CHMOCTb CONPOTHB/ACHHS OT HANPSAXKEHHS HA JaMOOYKe B Ipeaesax oOT

25 10 6 B. (30 -+ 50 ma) n0 CTapeHHs XOpOIIO MepeadeTcs CJaeAyoue
10.8

dynkuueit (¢ nmorpemHoctsio + 10%): Ry = 180 e’s. Orciona HETPYAHO

MOJNYYUTh BHIPAXEHHE M OTHOCHTeNbHOro Ko3(pduiHesTa nepeavd mo
HaIPsAKEHHIO
10,8

1
Jlas MUH-3 u ®CK-2H nocae 1400 yac crapenuss 3aBUCHMOCTb R(b:f(U‘l,,)
5

K,=

B npefenax U,=0,8 <+ 1,6 B. annpokCuMHpyeTcs BblpaxKeHueM Ry = 420eUs

{c nmorpemnoctbio + 10%). Ilpu srom:
4,5
7 (2)

3HaK MHHYC B O0OHX CJAyuasiX YKasblBaeT Ha YMEHbIlEHHE CONPOTHBJIEHUS
®C npu yBeqHYEHHM HanpsAxKeHUs Ha Jamnouxe. OTHOCHTE/IbHBIH KO3(]-
(ulMeHT mepegaud MO TOKY MOXeT ObIThb BbipaxkeH uepe3 K|, caemaylOlIUM
o6pasom: K, = n;-K,, tae n; — KoapuuueHT, omnpenesieMblii mo ycpen-
HEHHBIM BOJIbTAMIEPHBLIM XapaKTepPHUCTUKaM Jamnouek (puc. 2). CorJacHo
puc. 2 nas aammouexk ,Tecaa“ (kpusas 1)

I,=6,15 (2,4 + U,),
s aamnouek MUH-3 (xkpuBas 2)
I, =38 (1,354 U,).
Beipaxkasi HanpsikeHue yepe3 TOK, MOSYUHM:

K,=

Gy L B0 @)
i/Tecaa (IJ, i 14,5)3
171.17
K, MHH-3 — n, é 4
( z) 3 ([H_51’3)2 ( )

3nech [, — TOK JaMIOYKH B Ma.

3apucumocts |K,| = F([,) nu |K]|= @ (/,), noctpoeHHbe 10 {opMy/aam
(1 +4), npuB21eHH HA pHC. 3

W3 pae¢MoTpenusi puc. 3 MOXKHO 3aK/IOUUTh Cleldylollee:

1. B pexuMe 3agaHHOro toka Koadduuuent nepenaun K; Gosbuie, yem
B peXHMe 3ajanHoro Hanpsikenus K, . 9to cBasano ¢ apdexkrom Gapperu-
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poBaHHsS y JlaMNouyeKk HakaJuBaHud. Ilocieanee HarJsiHO HJIIOCTPHPYETCS
BOJIbT-aMIIEPHBIMU XapaKTepucTHKaMu Jamnouek. Hanpumep, nis samnouyru
«Tecana» usMenenuio toka /, or 30 ma no 35 mMa, T. e. npuOJIH3HTENBHO Ha

AU
179/, cooTBeTCTBYET M3MEHeHHe ~ = 33%.
a

Tecna" | I, Ma 4
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Puc. 2. 1 — «Tecna»; 2 —MHUH-3 nocne crapenus, 3 — MHUH-3 10 crapenus,
4 — MHUH-1.

2. Makcumagbnbii Koadduunent nepegaun (okono 10) umeer mecro
NpH MaJbIX TOKAX; MO Mepe YBeJHYEHHs yNpPaBJsioOLlero ToKa (Hampsxe-
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Puc. 3. 3aBucumocts kosdouuuenta ie-
penaud no TOKY H HaNpsiKeHHI0O OT TOKa
~iaamnouek: 1, 2 — «Tecna» 3, 4—MHWH-3.

HHs1) KO3 uuNeHT nepeaayn najaaer, CTpeMsch K Omnpe/le/IeHHON BEIHYHHE.
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Henune#noctp, JIunelHOCTb N0 yNpaB/sIOlIeHd LENH OnpeiensieTcs Jiu-
HEHHOCTbIO IleNH JAaMIMOUYKH HaKanuBaHus. Kak u3BecTHo, JaMmoyka HakKa-
JIMBAHUS SIBJISIETCSI HHEPLUOHHBLIM HesJUuHeHHBIM 3nemeHToM. Ee compotusiie-
HHe JIUHEeHHO [AJ151 NepeMeHHbIX HampsKeHHil ¢ 4acTOTOH BhHILIE HEKOTOPOH
rpaHuyHoil  f;, M HeJuHeHHO AnsA 6o/iee HM3KHMX YaCTOT. 3HayeHue rpa-
HHYHOH Y4aCTOTHI OMNpejiessieTcsl MOCTOSHHBIMH BPEMEHHU JIAMIIOYKH, a Takxke
JIONYCTUMOH /IS KOHKPETHOrO Cjydas BeJHUYHHOH HeJHHEHHBIX HUCKaKeHHH.

JIuHeHOCTh 3/7€MeHTa MO YNpaBJAsieMOH LeNMU ONpeaesasieTcsl BOJbT-aAM-
nepHOH XapaKTepUCTHKOH ¢oroconpoTuBiaenuil. JInneiitHocTs mocnaeaHei co-
OmroaeTCa 10 3HAYHTE/AbHBIX 3JEKTPHYECKHX IMOJeH, Mocjae 4ero oHa Hapy-
IIaeTcsl BCJAEACTBHE WHZKEKIHH 3/JEKTPOHOB H3 KGHTAKTOB: NPH 3TOM KOH-
LEeHTpallksl HOCUTeJNeH TOKa mepectaer ObITb MOCTOSIHHOH BeJWYHHON U HAUU-
HaeT BO3pacTaTh ¢ HapacTaHHeM 3JeKTpuueckoro noasi. OxHako B obJsacTu
MaJblX HamnpsikeHuit (mopsiika JIecsTKOB MB) (OTOCOMPOTHBJEHUsST 006.ia-
JlaI0T 3aMETHOH HeJHHEHHOCTbIO, KOTOpasi B OCHOBHOM oﬁyc.noa.neﬂa He-
OMHYHOCTBIO KOHTAKTOB H, CJI€10BaTe/NbHO, UX ACHMMeTpHeH.

JiluHaMuyecKue XapakTepucTHKH. B o6meM cjlyyae paccMaTpHUBaeMbli
yrpasJisieMbld 3J€MEHT $BJAETCS HEeJUMHEHHbIM aNepHOJHYeCKHM 3BEHOM
roporo mnopsaaka. Kosdduuuent nepenauu ero Mozxker OBITh BHIpaXKeH
B CJelyIoLleM BHJE:

R (1)

K(p) = ,
(1 4 pa)- (1 + prg)
rae R(I,) — coorBercTByeT pabouell TOUKE HA XapakTepPHUCTHKAX, H300-
pdKeHHBIX Ha puc. I,
T, — NOCTOSTHHAA BPEMEHH JaMIOYKHU HAKaJTUBAHHS;
Ty = Ty PH HAPACTAHUU TOKA M T, = Ty, NPH CHAJAHHH TOKA,
Tp — MOCTOSIHHASI BPEMEHHU qJOToconpomsJIeHua

[lepexonublii mpoluecc B JaMHnouke HaKaJdHUBAHUs ONpeensercs YcJo-
BHSIMH TEIJIOBOro Oajianca u B OOIIEM Cjydyae 3aBHCHT OT HAyaJbHBIX 3HA-
YeHH#l W BeJHYHMH HU3MEHEHHI MOUIHOCTH, moTpebasieMoit jsammnoukoit. Cie-
JlyeT OTMEeTHTb, YTO XapaKTep MepexoAHOro Inpoilecca 3aBHCHT OT peXKHMa
‘BKJ/IIOYEHHS JaMIoueK. DKCIIEPUMEHTAJbHO HCCJaeA0BaJNCcd XapaKTep mnepe-
XOJHBIX MPOIECCOB CBETOBOIO MNOTOKa Jammnouyek HakamauBanusa MIWH-3,
MHUH-1 u «Tecna». VIcTOYHHKOM HanpsizKeHHs NPSAMOYTOJNbHOH (OpMBbI
apasics reneparop HITIK, namepuresnem cBeTOBOro MmOTOKa CJAYKHJI (HOTO-
yMHOXKHTEeMb PIY-1. DKcrnepuMeHTHl MOKasaJu, YTO NepPEeXOJHble XapaKTe-
'PUCTHKHM HMMEIOT THIHMYHO HesquHelHbINl xapaktep. Ilpum HauaabHOM Hampd-
JKeHUH, MeHbLIeM HaNpsKeHHs 3a:KUTraHus JaMIOYKH, Ha TEepPeXOAHbIX Xa-
paKTepHUCTHKAaX HMeeTrcs 3ajep:KKa (puc. 4), oOyc/aOBJeHHAass OTCYTCTBHEM
‘CBETOBOTO MOTOKAa B TeueHHe HEKOTOoporo BpeMeHu. C yBesuueHHEM BeJH-
YHHBl CKauKa HANpsiKeHUs] BpeMs 2a/Iep:KKH U BpeMsl HapacTaHusi CBETOBOro
moToKa yMeHbliatoTcsl. IlocTosinHble BpeMeHH HapacTaHUs CBETOBOTO MOTO-
Ka T, MEHblle MOCTOSTHHBIX BpeMEeHH CNAaJaHHUS T., MAJS BCeX YKa3aHHDLIX
BBILIE JIAMMOYEK. Ty U Tcp. PA3IHYBBIX JAMIOYEK JeKaT B Ipejenax OT
necatkoB mcek 10 0,2+0,3 cek. [locTossHHAsi BpeMeHH KaK MO HapacTaHHIO,
TaK U no cnajganuio ¢ortoroka aasa CP2-2 He mpeswimaer 0,06 cek, aias
‘®CK-2H —0,1 cex. O6 uHepUHOHHOCTH YNpPAaBJsEMOro 3/eMeHTa MOMKHO
CYAUTb MO BHAY aMILIMTyIHO-(a30BbiXx xapakrepuctuk (A®X). A®X pas
‘C®2-2 u namnouku MHUH-3 (puc. 5, kpussie 1, 2, 3, [, >1:) u CO2-2 u gam-
moukn «Tecna» (kpusbie 4, 5 I, >Is5) cHumanuch ¢ nomollblo reHeparopa
HITIK u ocuuanorpacda C1-19 ¢ nBymsa 6aoxkamu BITY-1. Kpusble nans
B OTHOCHUTEJbHOM Maciutabe (B AeJeHUSX LIKaJbl ocuu/iorpada).

CTaﬁu.anocn, napamerpoB Bo BpemeHW. [Luisi ompejesieHust CTabUIbHO-
CTH TP 'aBTOPAMM HCHOJb30BaaHCh (ortoconpotusaenus tunos ®C-K2H u
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C®2-2 B coueranun ¢ samnoukoit MUH-3. Beiio usrorosseno 16 kommniaek-
TOB Iap W MOCTaBJEeHO Ha crapenue. Yepes ompejie/leHHOE BPEeMsi CHUMaJach.
saBucumoctb Ry =f (/,), M0 KOTOPOil pacCYUTHIBAJIOCH OTHOCHTE/IbHOE H3-

MeHEHHE CONPOTHBJIEHHS R . =@ (f) ans ompeae/eHHbIX 3HAYEHHH TOKa

¢
H HamnpsgazxKeHnusa Ha JaMIIOUKe. Ha crabuabnoctb nmapbl OKasbIBA€T BJUAHHE

cTapeHue Kak Jamnouek, Tak u (oroconporuBaenuit. Ilpomecc crapenuss

Puc. 4. Ilepexoanasi xapakTepucTHKa JaM-
noyku HakaauBauug MWH-3: BHH3—BKJIO-
YyeHHe, BBEPX — BLIKJIOUEHUE.

BeCbMa CJIOXKEH H OIpejeaseTcsi B OCHOBHOM HCIapeHneM BoJb(paMa B Ba-
KyyMe, a TakxKe peKpHCTa//iu3alueil BOJOKHHCTOH CTPYKTypbl HUTH. CKo-
POCTb MCHapeHHsi, a CJAeNAOBAaTeJbHO, H CPOK CAYyXKObl JaMNOYeK, BecbMa
PE3KO 3aBHCHT OT TeMIepPaTyphl HaKaJIeHHOH HUTH, SIBJISIOLLENCS, B CBOX:

Puc.. 5.

ouepe/b, QyHKLHEH TOKa I, . DKCIepUMeHTaJbHble HCCJAeIOBAHHS IOKa3bis
BaloT (puc. 6), uro B TeueHue nepsbix 100—200 yacoB MPOUCXOAUT HHTEH-
CHBHOE CTapeHHe, OO0YCJOBJEHHOe B OCHOBHOM peKpHCTa/NIU3alHeil HHUTH,
a 3arteM, NpH YCJIOBHH, 4TO TOK JaMnouyku Ha 10—209, HuKe HOMHMHAJBHO-
ro, napaMeTphbl JIaMIOYeK CTaHOBATCSA BecbMa cTabuAbHBIMH. CPOK CayKObE
aamnouek MHUH-3 npu 109 -nenoxane cocrabaser okoso 7000 uacos u pes-
KO yBeJHYHBAETCS C yMeHblIeHHeM TOKa,
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Crapenne ¢oroconporussennii u3 CdS, kak ykasmiBanoch B [5], aant-
Ry
BpeMmsa pocruraer 40%, nanee HecTaGHIBHOCTH PE3KO YMeHbLIAeTCs U M3Me-

csi 300400 yacoB. MakcumaJabHas BeJuUuMHaA H3MEHEHHS 3a 9TO

AR ;
HeHHe OTHOIIEHHS ~——2 3a 7000 uacoB He npesbimaer 3—59%. ITpuuem
R(I)
Ha cTabu/IbHOCTb mapbl B LeaoM 3a nepsbie 300—400 yacos GoJblice BaMs-~
HHEe OKa3biBaeT CTapeHHe JaMIouex.
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Puc. 6. Crapenue JsaMnouku HakaiauBanus MMHH-3.

Hccnenosanns nap, npouweamnx CTapeHHe, Ha KPAaTKOBPEMEHHYIO He-

cTabUJIbHOCTh IIOKa3aJH, 4YTO U3MEeHeHHe g 3a 8 yacos HeﬂpeprBHOﬁ
¢

pa6otsl He npesbimaer 0,29

Temneparypusie xapakrepuctuku. TeMmepaTypHble XapaKTepHCTHKH
YIPaBJIsSieMOro 3j1eMeHTa B OCHOBHOM ONPENEJSIOTCS TeMIepaTypHbIMH 3a-
BucuMOCTSIMH (oToconpoTusaenuil. Mamenenue nposoaumocta ®C uz CdS
TunoB C®2-2 y ®C-K2H maso B uarepsase temneparyp or --10°C no.
-+35°C. Bue sroro nnrepsasa TKC Bospacraer. TKC B untepBase TeMme-
patyp or 0°C 1o 50°C aas C®2-2 cocraBasier B cpeHeM (aas 7 o6pasios)
0,37%/°C, a pas ¢oroconporuBaennii tuna DCK-2H me IpeBbIlIaeT
0,12%/°C;

®oro- u tepmo-3J1C oroconporusnennii. [Ina usmepenus (GoTo-3.7.C.
¢oToconporuBIeHHe OCBEIaJ0Ch Jamnoii HakaauBanus 220 B., 150 BT. ue-
pe3 rtemioBoil ¢uabrp. OcsemmenHocts ®C cocraBasaa 360 ax. 3uauenue
¢oto-3.1.c. B cpesneM ans 7 oopasnos ®C rtuna CP2-2 pasno 37 MKB., Tep-
Mo-3.1.c. CD2-2 cocrapasier npumepHo 3,7 MKB. P0T0-3.1.C. $OTOCONPOTHB-
Jenuit C®2-2 npu ocsewenun Jammnoukoii tuna MUH-3 pasna 1,5 MKs.,
a IpH YyMEHbIIEHHH TOKAa COCTABJSIET J(OJH MHKPOBOJbTA.
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