N3BECTHHA
TOMCEKOI'O OPAEHA TPYIOBOI'O KPACHOIO 3HAMEHU IIOJIUTEXHUYECKOI'C
MHCTUTYTA umenu C. M. KHPOBA ‘

Tom 130 - 1964

K BbiIBOPY TEOMETPUM IPOCCEJEH chlA)KuBAloumx
®UJIbTPOB¥)

Acnupanr E. H. FOJIbIIITENH
OCHOBHBIE 3AAYHM PABOTDBI

1. OnTuManbHOI TeoMeTpUell NPHHATO HA2BIBATL TaKoOe COYeTaHUe
OCHOBHBIX Pa3MepoOB H3JeNHs, IPU KOTOPOM MUHHMAJEH OJAHH U3 ero Io-
Kasarejeil — Bec, 00'beM MJHM CTOUMOCTHL. BOIIpOCHI onmTUMAaJILHOII I'eoMeT-
puu TpaHCHEPPMATOPOB MaJoi MOLU,HOCTI/I 1 CIJIasKMBAIOUIUX Jipocceseit
paccmoTpensl B [1, 2, 3].

B [2] mpoBesen moJHBIN aHANNU3 TeCMeTPLM GPOHEBBIX Apocceseil Aas
BCeX CJyuYaeB pacuera.

B [3] mpuBeseHbI pe3yabTaThl UCCIELOBAalid KaK OPOHEBBIX, TaKk W
CTCP)KHEBBIX Jpoccelieil, HO TOJbKO IIPH HE3aZaHHOM COIIPOTHBJICHUN
O0OMOTKH.

Bo Bcex ykasaHHBIX pafoTaxX WCIOAb3yeTcda TpadoaHaTUTHIYECKUI
MEeTOJ, UCCJIeAOBAHL S, UTO IIO3BOJIAET YBHUAETHb TOBEAEHNEe UCCJIeAYEeMOI
(GQYHKIUU BOJU3U SKCTPEMAaJBHBIX RHAYEHHI, HO 3aTPYAHSET IIPOBeIeHHIEe
aHaJygu3a B 00IIeM BUZE, a UBMEHeHHe JIO0ro U3 HAYAJbHBIX YCJIOBUN
TpefyeT HOBOI'O IOBTOPEHUS OOJIBIIMHCTBA IPOMO3AKUX pacuetos. IIpen-
CTaBJIAETCA I[eJIECOO0OPA3HBIM paspatoTaTh AOCTATOYHO YHUBEPCAJIBHYIO
IpOrpaMMy U BBIIIOJHUTH MCCJHEAOBaAHUE OIITUMAJLEOW I'€OMEeTpPUHU ApocC-
ceJieil Ha SJEKTPOHHOM IU@MPOBOIl BhIUMCHUTENbHOU MairuHe (ILIBM).

2. B mocaemHue rojbl OOJIBIIIOE BHUMAHIE YAEJASieTCS HOpMaJusa-
UM TpaHCHOpPMATOPOB MAJION MOIIHOCTH, MATHUTHBIX YCUJIUTeJeili U
crilaskuBalomux apoccenei [1, 2, 3, 4, 5]. Oguaxko B JuUTEpaType HU3BECT-
HOH aBTOPY, HEJOCTATOYHO OCBElleH BOIPOC O KPUTEPUH, 110 KOTOPOMY
MOJKHO OIIEHUTH BBIOPAIIHYIO Te€OMETPHIO DHLA JIEHTOUHBIX CepAeYHHKOB
C TOYKH 3PEHUS €e MAKCUMAJBLHOI'O MPUOJMKEHUS K YCJIOBUAM OITH-
MaJbHOI TeOMeTPUM, ITOJYUEeHHBLIM [IJs MATUHUTONPOBOAQ IIPOU3BOJBLHOM
xKoHpurypanuu {1, 2, 3]. OTcyTcTBHe J(OCTATOYHO CTPOTOrO KPHUTEPUA 3a-
TPYAHSET, B YACTHOCTH, OI[EHKY I[eJeCOO0OPasHOCTH HCIIOIb30BAHUA [IJIA
CriasKMBaIOIUX JApoccesieii HopMaJeii, paspaboTaHHHIX TPUMEHUTEIbHO:
K TpaHcopMaTopaM MaJoi MOIIHOCTH |[3].

W, HakoHell, MUHUMH3UPYsA VKa3aHHBI! BEIIIE KPUTEPHUM, IpescTaB-
JIgeTca BO3MOXKHBIM JOCTATOYHO CTPOTO BHIOUPATH IeOMETPUI0 AJIS HOP-
MaJIn30BaHHOTO pPAZa CePAeYHUKOB.

*) PaGoTta BBIHOJHEHA TOJ PYKOBOJACTBOM JORTOpA TEXHHYECKUX Hayk, Tpodecco-
pa M. JI. Kyrasnna.

49



OrpaHnuyuMca pacCMOTPEHMEM TOJBKO Jpoccelyieil ¢ JIEHTOYHBIMU
cepleuyHuKaMU, TeOMETPUA KOTOPBHIX He CBs3aHa ¢ TpeOoBaHUAMU «06e30T-
XO/[HO¥» IITAMIIOBKY, TP MeJHOM OOMOTOYHOM IIPOBOXE, AJIA IBYX OCHOB-
HBIX CJyYaeB pacuyera:

a) IIpu HeydyeTe TeMIepaTypHOro pesxuma (cayuyai, 1),

0) mpu yueTe TeMIIEPATYPHOTO pexXuMa, HO NPU HE3aJaHHOM COIPO-
TUBJIEHWU OOMOTKHU (cayuait 2).

1. OIITUMAJIBHAA TEOMETPHUS ITPU MATHUTOIIPOBOJE
_ITPOM3BOJIbHOM KOHPUTYPAIINA

‘Teomerpus Apoccess IIOJHOCTBIO XapaKTepusyercs 06e3pasMepHBIMU
mapaMeTpamMu X, y u 2 :
b c h

Sl PR (1)

(YciaoBHble 0003HAUYEHUS ITPUBENEHLI B KOHIE CTATHHU).
IIpu ananuse Gyjger HmpeiCTaBIATH WHTeDEC OAWH M3 CIEAYIOUIMX MOKa3a-
TeJyeii Jpoccesis 000l KOHCTPYKI[HHA :

4) cyMMAapHBII 00beM cepIeuyHHKa U OOMOTKH ;

V=a® (kvc + kvo) ; (2)
0) HaTypaJIbHBIM BeC aKTUBHBIX MAaTeDHUAJIORB;
G——a" (Kvc 7c Kc +Kvo 70 Ko) (3)
B) CTOUMOCThH aRTHBHHX MaTepHaJioB; :
L[=a* (Kvc 1c Kc oc +Kvo 7o Ko @0 ); e (4)
r) raGapUTHBIA O00BEM APOCCEJS;
Vi =24 Kyr . ; (5)

Bripakenusa nia xKos@@UIIEHTOB Kyvc, Kvo, Kv; TIPUBEZIEHEI B
rabuune 1. Hns ymoGerBa gasibHeliliero aHajxusa BBeZeM 006001eHHYIO
dyuknuio (P) ob6rema, Beca U CTOMMOCTH :

®=a? (Kyc 8-+Kvo), (6)

TZe KoaddUIeHT NPUBEJeHUs $ XapaKTepusyeT BUJ aHaJIU3a:

Kc _ Jc Ke ac o
S gl L RE AW s e (RO R G (7
Py " 10 Ko : 70 Ko 90 0

Bagzosblif pasMep «a» ompeAeNseTca 1O (HOPMYJNaM, aHAJOTHUHEIM
Beipaxkenusm (5-1) u (5-4) us [2]: .

a) pns cayyasa I :

N )0,6 : L IP’op
S L 0 : i :
b (flr e RB*o K% Kc i (‘)

6) pna cayyas 11:

N” 0,429 (L ]0 2\)2 pr
. SET 2 el
ey (fll‘ Koxa ) 4 Nu 2B20 K2c Koo 5 (9)

" 3uauenue Koapduuuentor nr U Koxs npuBeseHbl B Tabaune 1.
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N” 0,429 (L ]0 2\)2 pr
. SET 2 el
ey (fll‘ Koxa ) 4 Nu 2B20 K2c Koo 5 (9)

" 3uauenue Koapduuuentor nr U Koxs npuBeseHbl B Tabaune 1.
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Ta6auua 1.

Kosdpdu- Bnoneiol CrepxHeBOWH
exen c onnoil KaTymkoéi | c ABYMA KaTylkaMmH
Kve | x(1,57+22+42y) | x (3,14 4+224+2y) | x (3,14 +2242y)
Kyvo | yz (2 +2x—|—_3,l4y) y2Q24+2x+43,14y) | y2z(2+2x4 1,57y)
Kvr [ (1+p) (1+2) +2y) A+ 2+ 2) (x4-29) | (1 +) (24-2) (x+-)
il b Ly 2 s ey
L T lgx Ty o219 e 3yt | T ER TR
et 3,14yz—{—zf)2y+ 3,!4yzﬁ+z~}-2y—'r 3,14yz+22+2y+
ki + 3,14 y* +3,14y° +x y+0,9x 2} +1,57 y* +xy+ x 2

Heo0xoaumo oTMeTHThb, 4YTO Mbl, KaK M B [2], y4YuTBIB2EM TOJBLKO
TIOBEPXHOCTh OXJIAMXKAEHUS COOCTBEHHO OOMOTKH; HeyueT OXJaKIeHUA
Apoccesia 3a CYeT OTBOJA Tella yeped CePAeYMMK NPHBeJeT K OIUOKe B
CTOPOHY HEJOUCIIOJB30BAHUSA APOCCEJs IO HArpeBy, TOIJAa KAaK ydYeT IIO-
BEPXHOCTU OXJAMJAEHHUs CepPAeYHUKa 1o [3] Moker IpHBeCTH K Bemonly-
CTUMOMY IleperpeBy, T. K. (PaKTHUYSCKU TedNOEOH KOHTAKT MEXIy cep-
JEeYHUKOM U OOMOTKOI He HealsieH, & KOd(P@UIMeHTLI TelJo0THaull ¢ Ka-
TYLIKH U cepledHuKa He paBHEI (cp. [1] crp. 151 u {3], crp- 114).

Ilpunumas Benmuuunbl N; H V| IOCTOAHHBIMH, MPUXOAUM K 3ajade

OIIpeeJIeHUsI yCJIOBUI MHHUMYMAa BBIPAMKEHUN AJNS YAEJIBHBIX II0Ka3a-
TeJeH :
a) puaa cayyasq I:
- @"'=(nr )6 (Kyc B+ Kvo); (10)
V’r —— (ﬂ,r ) —0:6 K\rr 4 ([1)

.

0) mgng cayyaqa Il:
Q"= (nr Koxn) ~%*® (Kvcp+Kvo);

V'r = (nr Koxan) ~%% Kyr.

Munumuzauus Bweipamenuit (10)—(13) Ovina eeinmonnena Ha I1[BM
BblyucaurensHoro neurpa CO AH CCCP unxenepom A. M. IllepunbiM
IpU y4YacTUU aBTOpa craTbu. VcciaegoBaHWe OBIJIO IIPOBEJEHO B 00JaCTU
TIpUEeMJIeMbIX KOHCTPYKTUBHBIX 3HAUEHUMN X, j U 2.

0,6 SR80 . 0.8y <200 15 200
IIpu peleHW# KCIIOJH30BAHBI CJEAYIOIIME HUCXOAHEIE JaHHBIE :
Tc =17,65 2/cm®; 10.=8,8 e/em®; Kc =0,9;

(12)
(13)

14)

VI ABYXKaTYIIEYHOIO CTEPXKHEBOIO Jpoccens

Ko=08; —==0,33; 'fu=086; Bg=26.
O

ZIs OJHOKATYIIEUHBIX Apocceseil

dc ~ [ #
Ko =0,34; —=0,374; Cu
K2
B Ttabnune 2 mpuBeleHLI OCHOBHBIE DE3yJIbTATHI aHaNM3a. TaMm xe,
IUIST COIIOCTaBJIeHUs, mpuBefeHsl ganuble u3 (2] u [3]. Heobxozumo umers
B BUAY, uTO B [3] yuTeHa IIONIafb OXJa)KIEeHUsA CepAedHuEa, a Py =0,32

(cm. [3] cTp. 110).

0,865 B4l==28:
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2. BbIBOP KPUTEPUSA ITPUBJIUKEHUA

ITpu pemreHuu BTOPOl U3 IIOCTABJIEHHBIX BHIIIe 3aJay OyJeM CUM-
TaTh U3BECTHBIMU :

1) amaauTH4YeCKOe BBIpa’KeHHEe ONTHUMU3UDyeMOHl (QYHKIUU Beca,
00beMa, CTOMMOCTH U T. J.;

O, =f, (x,9, 2, 8. - (14)

2) MUHHUMAJbHOE 3HAYEHUE OINTUMIBHPYEMOH (PYHKIUU LIS HEHOP-
MaJU30BAHHOIO MATHUTOIIPOBOLA IIPDOMBBOJIBHON KOHMUrypanud IIPU
OoIpe/ieICHHOM aHaJl3e

Ty = ¢ (P). (15)

Ta6muna 2.

B CrepxHBeBOI
= Bun it S 1 xatymka _ 2 KaTyuUkKH
3

E aHannsa x l y 2 %:_ % y 2 —‘1;% x y 2 %
hal g TS ML |L§lﬂ" 2,28 | 2,6(0,6] 152,33 2,1/ 0,7 1.42.16
1,0 o6 1,00 1,44 11,706l 251,46l 1,5 0,6/ 3,81,33
| Unin 83 [3]] 1292 Voslie]l —  1iz2 0,8 2,0l — =2 0,5 2,0l —
: B=1. | 2,55 o6l 1,9‘ 2,24 | 2,5 0,6( 1,62,21| 2,0/ 0,7| 1,5[2,02
T YR RS T B e W AR ORI D N B B B B
% B=t | 1.1 |07 1,0 1,22 |1,6 0,6 2,91,32 1,4 0,6]4,21,23
Vi 83 [2] | 1 509 5)z=@=3yylogr1,95 — ) 11| _ 11 __1_
Al se3 2,2 | 0.7 "4; 1,5 |25/0,8 21 1.4 211,021 1,2
11 : 1.1 11,001,4l o/68 12,0 1,2 2,900,671 1,21 0,91 5,00,68
1|7 goop |22 |07 15| 146 |2.408 22134 2.2 1,1 2.21,09
A 1,1 |10 1,60 0,63 |21 1,3l 3,0lo,62 1,2 1,0l 5,00,61
1| Gmin ¥3 [B]] 1292 | 11951 — Jiz9l 0,5 4,00 & [1+2] 1,0] 4,0'—
- R, PR T AR B ML B s el 3,011,84
2,1 lo0,6'35 1,21 |25l 0,6l5,001,35 1,7 0,6l 5,001,928
11|To xe u3[3]| 1-2 losl30 — n=alo,sl 4,0 — ol o,sl 40 —

3) mpenesibl U3MEHEHHUsI BapPbUPYEMOro, V paccMaTpuBaeMoOro paja,
pasMepa — TOJIIIUHBI JEHTHI HJIM BHICOTHI OKHA, TaK, AJIA CEPAEUYHUKOB
C Bapualuell 0 BBICOTE OKHA, M3 KOHCTPYKTHUBHBIX COOOpaKeHUW MOryT
OBITH BHIOPAHBI IIPEJEJIBI :

g

2L 28y Z (16)

Ecau pyurnuio (15) paccmarpuBaTh Kak alllPOKCUMUPYEMYIO, a
dyurnuio (14) — kak alIPOKCUMUPYIOIIVIO, TO, HCIIONIB3YsA TEOPUIO NpUs-
JVKeHHs GyHKuuu [6], xpurepuii npubmuxenns A P' Morxker GBITH 3amu-
caH CJeAYIOIIUM 00pasoMm :

Z:
A, == \12}7 (2) [(Dl—(blmin]S dz, {10
7y
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rge S — IIOKaszaTeab CTENEHHOTO NMPUGINMKEHUS ;
p (2) — HeorpuuarenbHasd (PYHKUUA Becd, XapPaKTEPUIYIOULasd BEpPOLT-
HOCTH HCIIOJIbBOBAHHUA Ka’KIOTO 13 3HAUEHWI Z B IIPOMEMKYT-
ke[ 2, 22 A
B Hamem ciaydae C JOCTATOYHOM TOYHOCTHIO MOKET OBITH HCIIOJb30BAHO
NpUOIMXKeHUe IepBOil CTemeHu, T. K. LA OIPeeIeHHOro BHAA aHAIu3a
BCerga coGJoaeTcs ycJIoBUe

[P —D min] > 0. (18)

ITpuHuMas AJA YIPOIIEHUA, YTO BCe 3HAYEHHS 2 pPaBHOBEPOATHHI, IOJY-
yum ¢ yuerom (18):
7%
AD, = | [q)l_q)l min] dz. (19)
21
ITonyuyenHoe Buimie BeIpaskeHue (19) mosBoJsifgeT OIEHUTH CTeNeHsb
NPUOIUIKEHUs BHIOPaZHO# recMeTPWH K ONTHMAJILHON 1O «HHATErpajbHO-
my» kputepuio AD,. IIpu uneansuom npubimxenun A P, =0, npakTuye-
cku Bcerga A O, >0.
MuHUMHBUPYS WHTErPaJbHbII KPUTEPUil, MOXKHO - HalTH X' omr H
Yy onr , 1pu Koropeix AP, munumansno. [us ompepenenroro f:

Zy
Dy min = const; | O g, dz=const+ fx,y). (20)
YA

ITosTOoMy Ay ompemeeHus ONTUMAJBHOM (IO OMPeJesIeHHOMY IloKasaTe-
JII0) TEOMEeTPUH HOPMAJU30BAHHBIX CEPJAEeYHUKOB JOCTATOYHO MUHUMU3U-

poBaTh BhIpaskeHue (21)

o :
AP = b B d7 : (21)
. 7 ,
IIpu omnpejpesieHUH ONTHMAJIbHONW IeOMeTpUHU IO BbIpakeHuio (21) B
OOJBIIMHCTBE CJAy4YaeB HEOOXOAMMO YUeCTh elle M HeKOTOpble JOTOJHU-
TeJbHbIEe YCJOBUS, OOYCJOBJEHHBIE 3aJaHHBIM AWANa30HOM M3MEHEeHUS
sJIeKTpUYecKux mnapamerpoB uszenus ( L, [,, R), TemmepaTypHbIM De-
SKUMOM U T. IT. AHaliu3 TaKUX YCJOBHUU TIO3BOJISET YCTAHOBUTH IOIIOJHH-
TeJbHYIO CBA3H MEMJAY HCKOMBIMY IlapaMeTpaMy, Hallpumep,

X=9(V)  OpH 2=~ COMSL: (22)
Pemasg (21) u (22) cOBMECTHO, MOJMYYUM OKOHUATEJBHO:
Zy
AV = (0, dz, (23)
Z4 "

rae B =1 0,2, apu B=const.

3. OIITUMAJIbBHASA TEOMETPMA HOPMAJIN3YEMBIX
IOPOCCEJIEN

ITonosIHUTEIbHAA CBS3B IO BhIpaKeHMIO (22) MoiKeT ObITh MOJydYeHa
U3 YCJOBUSA IIOJHOTO MCIIOJIH30BAHUA I[POCCE]S IIC TeMJIOBOMY PeXuMy
IIPH MAaKCUMAJBbHON 3JIEKTPOMArHUTHOM Harpyske

ARl l/ ML (24)

nr Koxn’




npexgeaax 0,9 < ~1,1 X0opouro anmpoKCUMUPYIITCA BbIpasKeHUaMU (28)
(moxasaHbl HyHRTHpOM)

Xpp — 1143 YV, Xixar. =l:1 Y, X2kar. = O;6+ V. (28)

Munumusupys A @’y mo (21) mpu z1=1wu 2:=5, ¢ yuerom (10) u
(28), 6blIM TOJMyYeHBI COOTBETCTBYIOIIUE ypPaBHEHUS, PellleHHA KOTODPBIX
npuBeieHbl B Tabauie 3. B aToH ke TabuuIe IPUBEAEHBI AJS COIOCTAB-
JeHUA JQHHDIC, MIONYUEHHbIe AJdA yiKe ‘YIIOMAHYTOM BbIllle HOPMAaJU IIPU
x=2uy=1,6.

Tadmumna 3.

al AD” AD” i

Apocceas E xont | Yonr | AP ¥ x=2. Iyil?[g A(l)’;j #
Bpenesoii 0,86 0,79 0,585 2 A -2,
2.6 1,14 0,80 — — —
CrepxHeBOi 0,86 0,67 0,61 192,1 215 112
1 xaryuika 261 0,99 0,9 334,5 345,2 103
Crepixiesoil 0,86 1,16 0,56 16,8 { 150,3 i 118
2 KaTyuiku : 2,61 1,63 1,03 256,8 262,3 102

OCHOBHBIE BBIBO/IbI

1. JInsa paccMOTPEHHBIX PacCYeTHbIX CJIYYaeB YCJIOBHUS ONTUMAJBHON
reoOMeTPUM OJHO3HAUYHBI U HEe 3aBHCAT OT 3ajaHHBLIX IlapaMeTPOB JApocce-
Jisi, IpUYeM, KaK IIPaBUJIO, YCIAOBUA MUHMMAJLHOIO Beca, rabapuTHOrO
o6beMa U CTOUMOCTH He COBIIAJATOT.

2. Ilosy4yeHHBIe PEe3YJABTATHI ITOKA3LIBANT IPUHIIUIIHAIbHYIO BO3MOXK-
HOCTH CTPOTOrd BHIGOPA FeOMETPUU HOPMAJTU3YEMBIX CEePASYHHKOB U3 yKa-
3aHHBIX BBIIIEe COOOPAKEHUNA.

3. Anayu3 pe3yJIbTATOB MCCJAENOBAHNS IOATBEPIKAAET BBHIBOJ 3
[2, 5] 0 BO3BMOMXKHOCTH MCIIOJNB30BAHUSA OJIs CIAAKUBAIOUIUX Jpocceseil MU-
HUMAaJLHOI'O Beca JEHTOYHBIX MAarHUTOIPOBOJAGE, pPa3paboTaHHBIX [AJdA
TpaHCGOPMATOPOB MAaJioli MOIIHOCTH. MOJKHO 1iojlaraTh, 4YTO JAJA Criaa-
JKUBAIOIUX Jpoccesiei MI/IHI/IMa}II:HOI/I CTOMMOCTH ejgecoobpa3Ha paspa-
0oTKa OTJeJLHON HOpPMaJH.

4. TIpepsiaraemMass MeTOAUKA MOXKeT OBITH MCIIOJIL30BaHa IIPU BBIOO-
pe reOMeTPUM U APYTUX HOPMAJHM3YEeMBIX M3JAeJdil, B TOM 4YHCJie TPaHC-
(bopMaTOpPOB, MAaTHUTHBIX YCUJIUTEJEl, Apoccesieil IepeMeHHOTO TOKA.

IMEPEYEHDL ITPUHATBHIX OBO3HAYEHUUA

a — 0a30BBIIl pasMep CepAeUYHMKA ;
b — TOoNIIUHA CepAeYHUKA ;

¢ — IINPHHA OKHA CEPAEeYHUKA;

h — BBICOTA OKHA CepIeYHUKA,

(6

Kyvc — xosddpunueHT o6beMa CTaH;
Kyvo — xoaddunmuesT o6bemMa 00OMOTKH;
fc -— YHeJbHBIU BeC CTaJu;
Yo — VAeJbHBIN BeC MeIu;
Kc — xoa(duiieHT 3aIIOJHEHUSA CTaJibl0 CepJeYHUKA;
Ko — Koa(pduuueHT 3aI0JHEHUA OKHA OOMOTKO ;
Uc — YyHeJbHasi CTOMMOCTH CTAJIU;
05 — yIeJbHasg CTOUMOCTH MEIHOI'O IIPOBOJA;
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Kyr — xosdduuuenT rabapuTHOro 06beMa JPOCCEIS;

nr — KO3(p@UIMiIeHT TeOMeTPHUU LPOCCcens;
K oxn — K02bOOULUEHT MOBEPXHOCTH OXJAMKIAEHBUSA JPOCCEJIH;
L — uHAYKTUBHOCTHL [pocceis B 2H;
R — conporusnenue apoccenas npu 20°C B omax;
/ 0 — mocToAHHAA COCTABJAMOIIAS BBHIIPAMJEHHOI'O TOKA B @)
Bo — mocrosiHHas cocTaBiASOUIAA UHAYKLUUU 66/cM”;
0 — YyZenbHOe 3JEeKTpUUecKoe compotunienue mnpu 20°C;
pr — YIeJbHOE DJIEKTPHUYEeCKOe COIPOTMBJIEHVE IIPU Harpese;
6 — Kos(pduIUeHT TemuooTrauu 8r/cm>°C;
T — TIIeperpeB JApoOcCcess B rpaaycax.
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