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NEPEYEHb TPAH3HUCTOPOB,
NOMEILEHHBIX B IBEHAAIATOM TOME CHPABOYHHUKA

Homep rtexmmuecknx
Tun nprbopa i pyc‘non"ﬁ

Tpau3uctepsl Manol MOWHESTH BBICOKGH YacTOTh
ITM305A, ITM3058, I TM305B | IIT3.365.021-2 TY

1T305A, 1T3055, 1T305B T1T2.355.022-5 TY
(Dononuenue 1
[UT3.365.021-2 TY)

173024, 1T308B, 1T308B ) [ 13.265.120 TY
ITRUIA,IT3IB,  IT3UT,  1T31LL ITIIIK, | KK3.365.158 TY
21

3135, 1T3; XKK3.365.161 TY

1T3 “("\ 1”320]3 173208 [IT13.365.011 TY

__1T321A, 173215, 1723218, 173211, 1T321]1

‘2
(\’)
brx

IT3.365.027 TY

1T329A, {T3295, 1T3293 11T3.365.057 TY

1T330A, 1T330B, 173303, 113300 JKK3.265.185 TY

1T335A, 1T335B, 1T335B, 1T335I, 1T33511 111T13.365.015 TY

1T362A )KK3.365.239 TY
LIETA KK3.365.248 TY
1T576A T1)K0.336.023 TY
1T386A 11)K0.336.024 TY
1T387A-2 B513.365.001 TY

2T1301A, 2I1301B JKK3.365.202 TY

< |
l
|
: |
|
!
|
[T341., 1T341B, 1T341B : T11T3.365.065 TY
|
l
|
|
|
|

2113024, 2113025, 2I1302B JKK3.365.204 TY

2T1303A, 2I13036, 2I1303B, 2I1303I, 2I13030, 1123.365.003 TY
2I1303E, 2I13031

2T1304A CB3.365.106 TY

2713054, 2I1305B, 2113058, 2113051 l T®0.336.001 TY

2[1305A-2, 2[1305B-2, 2I1305B-2, 2I1305T-2 aA0.339.070 TY

Huerpykuus Ne 93, deBpans 1990 ) Jmer 1



Hepetaeub TPAH3UCTOPOB, NOMEULEHHbIX 68 dseuadqarom TOMe ChpasotHUuKa

TIponomxkenne

Tun npuéopa

HoMmep TeXHHYECKHX
yCa0BHHA

2113067, 2113065, 2113068

T0.336.003 TY

oT1307A, 2013076, 211307B, 213071, 21130711

1123.365.008 TY

2T1308A-1, 2T1308B-1, 211308B-1, 2113081'-1, 21130811 -1

1123.365.006 TV

2T1308A-9, 2T13085-9,
211308 1-9, 2I1308E-9

2T1308B-9,

211308T-9,

aA0.339.618 TY

2113124, 2113126

KK3.365.262 TY

2T1313A, 2113135, 2113138

T®0.336.008 TY

3I1320A-2, 3113205-2

aA0.339.167 TY

JRNNUNY (SN U DUNUUN SUNIS DUDN (DU E— I PR P [ ——

3I1321A-2 2A0.339.206 TY
2T1322A aA0.339.214 TY
3T1324A-2, 311324B-2 aA0.339.265 TY
3I1325A-2 aA0.339.355 TY
3T1325A-5 aA0.339.355 TY/II
3I1326A-2 aA0.339.314 TY
3H326A:5, 311326B-5 aA0.339.314 TY/I1
3T1328A-2 aA0.339.424 TY
3I1328A-5 aA0.339.424 TY/I1

3I1330A-2, 311330B5-2, 3I1330B-2

aA0.339.485 TY

311331A-2

aA0.339.659 TY

3I1331A-5

aA0.339.659 TY/I1

2I1333A, 2I1333b

aA0.339.511 TY

2I1337AP, 2[13376P

aA0.339.595 TV

211338AP-1

aA0.339.610 TY

311339A-2

aA0.339.615 TY

3T1339A-5

aA0.339.615 TY/I1

3T1343A-2

aA0.339.720 TY

3[1343A-5

aA0.339.720 TY/I1

3TI1344A-2

aA0.339.725 TY

3I1344A-5

aA0.339.725 TY/I1

2I13504, 2113506

—] —— —— e | ] | —] —

)KK3.365.215 TY

HHcrpykuua Ne 93, despanp 1990

Jlucr 1




" '1T308A
1T308b
1T308B

1T308

FEPMAHHEBBIE TPAH3UCTOPEI -
| p-n-p '

OBJIACTb UBMEHEHHSI NOCTOAHHOM BPEMEHH
UEINHW OBPATHOM CBfI3W B 3ABHCHUMOCTH OT HAIPS)KEHHS

KOJINTEKTOPA

TMpu Toke KonnekTopa 5 ma
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TEPMAHHEBbLI TPAH3HUCTOP (4.
ﬂ-p-n 1T31m
Tlo rtexuuyeckum ycnosusam )KK3.365.158 TY

OcHoBHOe Ha3HaueHHe — Da60Ta B annapaType CHENHAJIBHOTO Ha3HAYEHHA.
OdopMaenHe — B MeTaJJIHYECKOM rePMETHYHOM KOpmyce.

OBLIHME OAHHBIE

Boicota HauGonbluas (6e3 -BBIBOLOB) . . . . . . . 5,3 mm
HAduamerp HauGospwvit . . . . . . . . .. L L. 11,2 um
Bec wamGospmmt . . . . . . . . RIS 2 e
S o
L §F
s BN
S S
©
<>
T s
‘(‘.S — - |
= e
.-t
©
s J —
A 1
I
2205 |
=503 1811 '
2
I — smutTep 3 — 6asa )
2 — KoJ/eKTop 4 — BbIBOJ KOpmyca
SJIEKTPHUYECKHE JAHHBIE
OG6paTHBI TOK KOJJIEKTOpa:
apy temnepatype 205 H MuHyC 60+2°C‘ e He Gosee 5 mxa
- » » 70+£2°C4& . . ... L. He Go.ree 30 mxa
r

S N . o et et e . BN e RO —

Hucrpykuus Ne 12, aBrycr 1968 HUHU Juer 1



_ 1T3]1A FTEPMAHHEBBIN TPAH3HCTOP

n-p-n

O6paThbifi TOX 3MuHTTepaO .
Hanps:xenne nacoimenns O:
6233 —OMHTTED . « « « s « « o 4o o o 0 o o .
KOJJIEKTOP — SMHTTEp C e RN .
Hanpsixenne nepesopora ¢aswl 6aaoaoro 'roxa:l
Cratnueckuil Ko3GUUHEHT nmepegayd ToKa®. . . . .
Monyan Koaq)(buunema nepejlayd TOKa Ha 4acrore
100 Meyv e
ITocroannas Bpemeuu LenH o6pamou cnaanVV e
EmkocTp nepexona Ha yactote 10 Mey:

KoJlieKTopHOro @ .

SMHTTEpPHOro ¥ .
Kos¢¢uuueHT myMa Ha vyacrore 180 Meqv .
Bpemsi paccachiBaHHRA ., . . . . . . ... ...
JloAroBeuHocTh B I

* INpu HanpsXXeHHH Ko leKTopa 12 8.
A TIpu HanpsXKeHHH KoJjekTopa 7 8.

OIlpn HanpsiKeHHU SMHTTeDa 2 8.

O TIlpu ToKe Koanekropa 15 xa u Toke 6asml 1,5 ma.
(3Ipu Toke amMutrtepa 10 ma.

He Gosee 10 mxa

He GoJee 0,6 6

He Gonee 03 8 !

He MeHee 10 @ !
15—180

3—10
He Goaee 50 ncex

He Gonee 2,5 n¢p
He Gosee 5 ng
He Gonee 7 06
He Gosee 50 ncex
He MeHee 10000 «

¢ Tlpu manpsKeHHH KOJNJEeKTOpa 3 &, TOKe smunepa 15 Ma, uacTOTe TOBTOPEHHSA HMINYJb-

coB 50 ey u ckBaxkHocTH 10—100.
vI‘Ipn Hanpsi2KeHHH KOJIJIEKTOpa 5 8 H TOKe 3MH‘rrepa 5 ma.
v Ha nacrore 5 Mey.
@ Ilpu HanpsikeHHH KossekTopa 5 6.
# Ilpu HanpskeHHH smuTTepa 0,25 8.

A B cxeMe ¢ o6WHM 3MHTTEPOM INDPH TOKe KoJJeKTopa 20 ma, uunynbce BXOJHOTO nanpﬁ~
XKeHHR MHHYC 4 6, ANIATENLHOCTH HMNY/bCa 0,2 mxcex M ero ¢poute He Gosee 10 Hcex.

MPEJEJIBHO HOI]YCTHMHE SKCIIVIYATALUMOHHBIE JNAHHBIE

Hauboanbluee HanpsiKeHHe KOJIEKTOD — 3MHUTTED * M
KosjeKkTop — 6asa npu TeMnepaType OT MuHyc 60 1no
naoc 45°CO .. ..

HaunGoabiiee HMNyJbcHOE Hanpmxemle xomeKTop—
Gaza & .. R R

Hau6oasuree oﬁpamoe Hanpmxeﬂue amm"rep-—()a-
sa npu Temmnepatype oT MuHyc 60 mo mawoc 45°CO

HauGoapwnit Tok KoJJIEKTOpa NpHM TeMNepaType OT
munyc 60 mo mumoc 70°C

Haun6oabman paccenBaemas Moumocrb#

npu temmeparype 20°C .-, . . . . . .. . . .8,
» » 70°C

HauGosbluas paccenBaemas MOLHOCTb npﬂ JlaBJIeHHH

OKpyMaloledi cpeasl 5 mm PT. CT..

Hucrpykuuss Ne 12, aBrycr 1968 HUU

50 ma .
=

150 mer
50 mer

100 mer

JIncT. }



n-p-n

TEPMAHUEBBLI TPAH3UCTOP 1T3S11A

Mo Texnnueckum ycaosuam )KK3.365.158 TY

OcuoBHOe HasnayeHue — paGoTa B amnmapaType CHeEUMaJbHOTO Ha3HAUeHHUS.
Odropmaenne — B MeTaNTHUECKOM FepMETHYHOM Kopmyce.

OBUIIME JAHHBIE

Bricota HanGoabwas (6e3 BHIBOJOB)
JuaMeTp HAUGOABMIMH . . . . . . . . . . . . . . . 11,2 um
Bec wnaHGoJbIHA

................. 2 e
S o
o
s ©

:

A
o ,-a«‘—?:QQ e3Py

1 I — smurrep
2 — KOJJIeKTOp
3 — Gasa
4 — BbIBOA KOpMycCa

SJIEKTPHYECKHE JAHHBIE

OGpaTHbI TOK KOJJIEKTOpa:
npH teMmneparype 20:£5 u muHyc 60+£2°C*. . . .
» » 70+£2°CA . ... L. L. He Gonee 30 mxa
O6parnbiit TOK 3MuTTEpa© . . . . . . . . . .. L. He Gonee 10 mxa

KoadduuueHT npaMofd nepefaud Toka B cXeme € 00-
WHM 3MHTTepoM O:

He Gojee 5 MKa

HucTtpykuna Ne 30, anpapp 1972 HHH JIacr |



1T311 A FTEPMAHUEBDLIH TPAH3UCTOP

n-p-n
npu Temnepatype 20£5°C . . . . .. .. ... 15—180
» » 70£2°C . ... 00 He 6oJee 300
» » MuHyc 60%£2°C . . .. . ... ... He MeHee 10
Moayap koddduuuenta nepemayd Toka Ha uacrore
100 Mey © . . . . v v v v v v v 3—10
Hanpsxenne HacblieHns C3:
6a3a—3MHUTTED . .+ &« « - & ¢« ¢ o o o e e e He Gogee 06 &
KOJITIEKTOP—3MHUTTEP . .+ « v v o & & o v o + - - ne Gosee 0,3 8

EMKocTb nepexoaa Ha uactote 10 Mey:
KOJIEKTOpHOro V
SMHTTepHOI‘O&-'~°--
Hanpsixenne nepesopora (a3sl 6a3oBoro Toka A:
npu temnepatype 20£35°C
» » 70+2°C e e
IMocrofiunas BpeMeHH Uenu obpaTHOl cBA3u°@ .
Kospduunent wyma na vacrore 180 Meyo.
Bpems paccacbianus ¥ .
JloaroseuHocTb
* ITpu HanpsKeHUH KoJnekTopa 12 8.

A Tlpu HanpsKeHdH KoJVIeKTopa 7 8.
O Tipu HanpsXKeHHH 3MHTTepa 2 8.

He Oousee 2,5 ng
He GoJsee 5 ng

He Mmenee 10 8
He MeHee 5 @
ne Gonee 50 ncex
He GoJsee 7 96
ne 6osee 50 wcex
He MeHee 10000 ¢

0 B pexuMe GONbUIOTO CHIHANAa MpH HANPSKEHHH KOJMMEKTOpa 3 &8, TOKe 3Mutrepa |5 xa,

Ha yacTore 50—1000 2y # ckBaxHocTtH 10—100.
¢ IIpu HanpsiXKeHHH KOUIEKTOpa 5 8 ¥ TOKe 5MHTTepa b Ma.
(3 Mpu Toxe Konnekropa 15 #a d Toke Gasml 1,5 ma.
V Ipu naupsxKeHuH KOJMJIEKTOopa 5 8.
4 Ilpn sanpskeHun sMutrepa 0,23 6.
A Tpu 1oke 3murrepa 10 Mma.
@ Ha yacrote 5 Mey.

V Ilpa Toke Koanekropa 20 ma, TOKe 6a3bl 2 ma, aMNIUTyAe HMNyJabca MUHyc 4 8, AJH-

TEABHOCTH uMnyanca 0,2 MKcek U ero GpoHTe He Gonee 10 Heek.

TMPEAEJIbHO AOINYCTHUMBIE 3KCIIJIVATALIMOHHBIE JAHHBIE

Hau6onbmwee wanpaxeHde KOJJIEKTOP—3MHUTTEp *
KOoJIeKTop—o6a3a mnpH TeMmepatype ot Muuyc 60 no
nmoc 45°CO . L L oL Lo e e e e

HauGonpiiee nMnyabcHoe Hanpsxenue KosiekTop—o6a-
3ab

HauGoubllee nanpsixkeHne sMHTTep—OGa3a NpH TeMMnepa-
Type oT mMuHyc 60 go maoc 45°CO . . . . L. L. L L.

HauGospiuit TOK KOJJEKTOPa MpPH TeMNepaType OT MH-
nyc 60 no mmoc 70°C ..

HauGonbwan paccensaeMas MOUHOCTD:

npu Temnepatrype 20:=5°C# e e e e e
» » 70°C . .. ..o

50 ma

150 wmsT
50 mer

HHcrpykuus Ne 30, sHBaps 1972 HHUH

Jixer 1



M A TPA o
rEpP AHMEB!r:II-p-nT H3UCTOP _ 1T311A

Hauboasmas paccenBaeMast MOLHOCTb MPH LaBJIEHHH

OKpyXaiolled Cpeabl 5 Mu PT. CT. W TeMmeparype oOT

miuryc 60 mo mmoc 70°C. . . .. ... ... L. 100 mer
HaunGoabmas TemnepaTypa nepexoga . . . . . . . . nioc 85°C

o * Ilpn OTHOWEHHH CONPOTHBJAEHHSI B lenu Ga3bl K CONDOTHBAEHHIO B UENH 3MUTTepa He
onee '10.

O Tpu Temnepatype ot 45 po 70°C HanpsiKeHHe CHHXKaercsl Ha | 6 MPH U3MEHEHHH TeM-
ZlepaTyphl Ha Kaxzble 5° C.
Tlpu mauTenbHOCTH HMNyJAbca He Gojee | MKCeKk M CKBaXKHOCTH He MeHee [0.
+# HauGosbliasi pacceMBaeMass MOIIHOCTb NPH TeMOepaType OKpyxaloule# cpeast oT 25 Ro
70° C onpenensiercs no popmyrae

tamb—25

P¢ max=150 — 100 —22

(mem).

YCTOMYHMBOCTDL [MPOTHMB BHEHIHHUX BO3JEVICTBHHA

Temmepatypa oxpyx{aroﬁ.leﬁ cpensi:

HAHOBOMBIIAST . v « -« « o+ o e e e e e e e . nmoc 70°C
HAHMEHBIUAA . . . . « . & & & & o o o o & Muuyc 60°C
Hawubonbinass OTHOCHTeNbHASl BJAAXHOCTb MPH Temnepa-
Type 40°C . . .. oo o oL 98%
JlaBJeHue OKpyxKalolleil cpelsl: )
HAHGOJBLIEE . . . . . . . . . ... ... 3 ar
HAMMEHDBIIEE . . . . . .« « .« « « « o o o o ... 5 mMm pT. CT.
HaubGosbiee yckopenue:
npy BHGpammu * . . . . . . . .. L L. L. L 15 g
JUHEHHOE . . . . . . .. ... 150 g
OpH MHOrOKPaTHBIX yAapax . . . . . . . . . . . 150 g
NpH OAHHOYHBIX yjAapax . . . . . . . . . . . . 500 g

* B puana3oHe yactoT 2—2500 24.

YKA3AHHS IO 3KCIIVIYATAUMNH

[Nafixa BbIBOAOB AONYCKAeTCA Ha PAcCTOSHHH He MeHee 5 MAl, H3rHO BLIBOLOB —
Ha paccTOAHHH He MeHee 3 mm oT kopnyca. Ilpu H3ruGe BBHIBOZOB Ha PAacCTOAHHH
MeHee 5 MM OT Kopnyca HeoGXOAMMO IPHMEHATb CllelHasbHble LIAGJIOHBL.
b Ilpm sKcmayaTaumu TPaH3HCTOPa cJlefyeT YUMTHIBATH BO3MOXKHOCTh €r0 CaMOBO3-
‘OyXJeHHsl, KaK BbICOKOYACTOTHOrO 3JeMeHTa C GOJMbWHM KO3(D(PHUUHEHTOM YCHJIEHHA.

Ilpu SKClUIyaTauuu B YCHOBHAX MeXaHMUECKHX YCKOPeHHit Gosee 2 g TDaH3HCTO-
‘Pl HEOGXOIHMO KPemHTb 3a KOPIyc.

[Ipu pab6oTe TpdH3UCTOpPa B YCJNOBHAX H3MEHEHHS TeMMmepaTyphl OKpyKalouleli cpe-

‘bl B cXeMe BKJIIOYEHHS DPEKOMEHAYeTcsi NpeAycMaTpuBaTh TeMMEpaTypHYIO CTaGHIU-
3alHIo.

Hlucrpykuus Ne 30, suBapp 1972 HHUHU Jluer 2



1T311A 1T311T FEPMAHHUEBBIE TPAH3UCTOPBI
1T3116  1T31114 p-n-p

M

TapaHTHAHBIA CPOK XpaHeHHa . . . . . . . . . . . 12 aer *

* Tlpy xpasenuu TPaH3HCTODOB B CKJAACKHX YCJIOBHAX B YNakKoBKe mocraBuika, B 3HIle,
a TaKie BMOHTHDOBaHHbIMH B ailnapaTypy. [
B Teuende rapaHTUHRHOrO CDOKAa NOTIYCKAeTCs XpaHeHHe H3JAeaull B fI0/EBbIX YCAOBHAX:

a) B cocrase amnapatypn W 3HMII, 3auiHlueHHBIX OT HENOCPEACTBEHHOrO BO3AeHCTBHA COA-
HeyHON paaM2UHH ¥ BJaru, — 3 roza;
6) B cocTaBe repMeTH3HpOBaHHOH annapatypsl n 3UIT B repMeTussHpoBaHnolf ykaaa-

xe — 6 pmer.
1T311B6
Kosdduunenr npamoil neperayn Toka B cxeMme ¢ oGWIHM
IMHUTTEPOM:

npu Temmepatype 20+5°C . . . . . ... ... 30—180

» » munyc 60+2°C . ... .. .. He MeHee 20
Hanpsxenne nepesopota ¢asst 6a30soro Toka . . . He MeHee 8 8
IocrosiHHast BpeMeHH Llemn OGpaTHOM CBA3H . . . . . He Goaee 100 ncex

Mpumeuanne. OcTassnole Oannole Takue e, kKax y IT311A, Kpome KO3gpuyuen1as
wyma, KOTopoli He usmepaeTcCH.

1T311T
Kosdpduunent npsmoli nepefau Toka B cXeMe ¢ oOmu
SMHTTEPORM:
npu Temmeparype 20£5°C . . . . . . . . ... 30—80
» » MuHyc 60+2°C .. He MeHee 20
Monyabp kosbdunHeHTa TNepefayd ToOKa Ha 4HacToTe
100 Mey . . . v o v v v e e e e e e e 4,5—15
Hanpsaxenne nepepopora ¢asbl 06a3oBoro Toka . . . He MeHee 8 @
ITocronnHas BpeMeHH UenH oOpaTHOM CBA3H . . . . . He Goaee 75 ncex

TIpumeuanue Ocrasbnole Jdannbie Takue e, Kak y IT311A, kpome KOaghpuylieHTw
wyma u KoadduyueHTa npsmoil nepedauu TOKAG npu Temneparype 70+2° C, KOTOpbie He UBMe-
PAIOTCA.

1311 0
Koadduunent npamoit nepeaayn Toka B cXeMe ¢ o0muM
IMUTTEPOM:
npu Temmepatype 20+£5°C . . . . . .. .. .. 60—180
» » MuHHyc 60%£2°C . . . . .. .. He MeHee 39 N
Monynb kosbpduuneHTa nepegayd ToKa Ha 4acToTe
100 Mey . . o . o o ool e e 6—15
Hanpsxenne nepesopora ¢assl Ga3oBOro TOKa . . . He MeHee 8 6
TlocTosnnas BpeMeHH LenH o6paTHOH CBA3H . . . . . He OoJee 75 ncex

IMpumevuannue, OcTasvHole Jdannbie Takue xce, Kak y IT311A, kpome KO3ppuyueHTs:
wyma, KOTOPLLL HE U3MEPAETCA.

Hectpykuus Ne 30, sHsapp 1972 HUU Juer 2



FEPMAHMEBBIE TPAH3HCTOPBI 1T311K
- n-p-n : 1T311J1

1T311K
Koadduunent nepenaun Toka B cXeMe ¢ OGLIUM 3MUT-
bTepomz ‘ .
npu Ttemmepatrype 20%+5°C . . . . . . ... .. 60—180
» » Munyc 60£2°C . . . . . . .. He MeHee 39
Moayap xoadduiuesTa mepeiayd ToKa Ha Yacrore
100 Mey . . . . . . . . oL Lo 4,5—15
Hanpsaxenne nepeBopota (a3l 6a3oBoro ToKa . . . He MeHee 8 &
IlocTossHHas BpeMeHH Henmu oGpPaTHOH CBA3H . . . . . He Gostee 75 ncex

MMpumeuanue. Ocraasbnble OaxHble Takue ae, xaxk y I1T311A, &Kpome KO3IQPuUYUENTE
wyma, KOTOpbLLl He U3MepAReTCA.

1731171
Kos¢dduunent npamoil neperayu ToKa B cXeMe ¢ o6mum
3MUTTEPOM: ‘
npu Temmepatype 20+5°C . . . . . . . .. .. 150—3C0
» » 70x£2°C .. ... He Gosee 500
Monyab xosdouunueHTa mepesaud ToKa HA uaCTOTe
100 Mey . . . . o o o 0L e e e e 6—15
Hanpsxenne nepesopora ¢asnl 6a30Boro Toka . . . He MeHee 8 @
[TocTonnnan BpeMeHM Henn oGpPATHOM cBA3W . . . . . He OoJlee 75 ncek

NMpumeuanue Ocrarvroie dannsie TaKue ace, xak y I1T311A, kpome koagpduyuenta nps-
Mo nepedauu TOKQ npu TemnepaType munyc 60+2° C u KosdipuyuenTa wyma, KOTOpbie He U3-
MEpAIOTCA. g

Huctpykuua Ne 30, ausapb 1972 HUHU Jlucy 3



IT3UA  IT311]L
IT3116  1T311K FEPMAHHMEBBIE TPAH3HCTOPbI

IT31IT  1T311J1 n-p-n

OBJIACTH H3MEHEHHS BXOIHbBIX XAPAKTEPUCTHK
B CXEME C OBUIHUM 3MHUTTEPOM

(rpanuus 809% pasbpoca)
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n-p-n 1T311B

FEPMAHUEBBIE TPAH3UCTOPbBI IT311A
1T311T

—

BbIXOJHBIE XAPAKTEPHCTHKEH B CXEME C OBLIMM 3MUTTEPOM
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1T3llIlJ FEPMAHUEBBIE TPAH3UCTOPbI
1T311K n-p-n

BBIXOJHLIE XAPAKTEPHCTHKH B CXEME C OBIIMM 3MUTTEPOM

I, | I

Ma

=
T
|

50 i

49 : SH Y 03

40

1T
RN}

isn
i "
H
35 4t
I

30 {2 L4102

(=)
—
34

0 2 4 6 & 10 12 Up,b 4

HUhcrpykiua Ne 30, suBapp 1972 HUU Jluer 4



) 1T311A  1T311[Q
TEPMAHHEBBIE TPAH3UCTOPbBI 1T311B  1T311K

n-p-n : 1T311T

OBJIACTb M3MEHEHUSI OTHOCHTEJIbHOM BEJ/IMUHMHBI OBPATHOT'O
TOKA 2MHTTEPA B 3ABMCHMMOCTHU OT TEMIIEPATYPBI
OKPY)XAIOILIEYT CPEIBI
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IT311A 1T3111
IT3116  1T311K TEPMAHHUEBBIE TPAH3UCTOPHI
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OBJIACTb U3MEHEHHS OTHOCHTEJIbHOW BEJIMUHHBI
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1T311A 1T311[Q
l'EPMAHMEBb'llI.S.lePAH3MCTOPbl IT311B  1T311K

1T311r

OBJIACTb UBMEHEHUS OTHOCUTEJIbHOM BEJIMUHMHbBI KO2®PHULIMEHTA
[PSIMOM MEPEJIAUM TOKA B PEJXKMME BOJIbUIOIO CHUTHAJIA
B 3ABUCHUMOCTH OT TEMIIEPATYPBl OKPY)XAIOILLEV CPEJbI
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TEPMAHUREBbBIR TPAH3UCTOP
IT313A

Mo Ttexnnyeckum ycaosuam )KK3.365.161 TY

OcHoBHOe HasHaueHHWe — paGoTa B anmnapaType CHEUHAJbHOTO Ha3HAYeHHs.
Odopmienne — B MeTa/lJIHIECKOM FePMETHYHOM Kopryce.

OBIIME JAHHBIE

Bricota nau6oabinasi (6e3 BHIBOAOB) . . . . . . . . 53 MM
JHunameTp HaHGOJBIIMA . . . . . .« « o & « & o o . . 11,2 um
Bec HaMOGOMBIIMHA . . « . « v v v v v v o v 0 o .. 2 2

[

S

+

N

o

S

|

N o
&
&
- 420~
+0‘2
-08
40’36%
|
| .st

o1
— 08

I\
N\

1 — 3murTep
2 — KeJJIEKTOp
3 — 6a3a
[A 4 — BBIBOAX KOpnyca

SJIEKTPUYECKHE JAHHBIE

OGpaTHbii TOK KOJuleKTopa *:

npu teMmneparype 20+5 u munyc 60°C . . . . . . He GoJee 5 mka
» » 70£2°C ... ... .. He GoJsee 40 mxa
O6paTHbIi TOK 3MHTTEpad . . . . . . . . . ... He Gosee 30 mxa

Huctpyxuus Ne 30, sHBapp 1972 HUU JIner 1



’ FEPMAHHUEBBIA TPAH3HCTOP
1T313A

Kosdduuuent npamoii nepefgaud TOKa B cxeMe ¢ 06-

mHM 3MHTTEpoM OO0, . . | e e e e e e 20—250
Kosdduuuent npsamoit nepeztalm TOKa B pexmme 60/1b-
woro curama® . . . . . e e e e e e 10—230 1
Monynb kosbdunuenta nepenatm TOKAa Ha vacToTe '
100 Meg O L . L 0 oo e e e 3—10
Hanpsikenne HacblleHHAA :
6a3a—3MHTTED . . .+ + « « o « « v o v v v o He GoJee 0,6 6
KO/VIEKTOp—3MHTTEp . . . e e e ne Goxee 0,7 6
Emkocts mepexoza Ha yacToTte 10 Meq
KOJUIEKTOPHOTO®* . . . . . . . . . . . . . . .. He OoJaee 2,5 ng
‘3MHTTEpHOrO® . . . . . . . . c. He Godee 18 ngp
Hampsixenne nepesopota q)asm 6a3030ro roan .. He MeHee 7 8
Tocronnnas Bpemenn uenu obpaThHon cBasu GV . . | He Bosee 75 ncek
HONMFOBEYHOCTE  + v v v v v v v v v e v e e e e He Meree 10000 «

* [Ips HanpsKeHWH KOJJIeKTopa MHHYC 12 6.
A Ipx RanpsOKeHHH 3MUTTEpPa MHHYC 02 8.
O Ipu ‘HanpsKeHHH Konnel(mpa MHHYC 5 8 H TOKe 3MHTTepa 5 ma.
¢ Ha gacrore 50—100 2
O Ilpu HaupsKeHud 'xonnex‘ropa MHHYC 3 8, TOKe 3MHTTepa 15 #a, 9acToTe NOBTODEHHS HM-
nyabcos 50 24 M cKBaxKHocTH {0—I1
A TIpr Toke KosekTopa 15 ma u Toke 6asml 1,5 xa.
# IIpH HanpsnEeHHH KOJUIeKTOpPa MHHYC 5 6.
[ ] ?ru HanPSXKeHHH 3MHTTepa MHHyc 0,25 6.
TOKe sMurTepa 10 Ma.
V Ha uacrore 5 Mey.

annEano JOTMYCTUMBIE 3KCIIYATALIUOHHBIE TAHHBIE

Hau6oabwee HanpsxeHHe KOJMJIEKTOP—3SMHTTEp * H
KoJJeKTop—6a3a mnpn Temnepatype oT MHuyc 60 10

nmoc 45°CA L oL Lo muHyC 12 6
HaunGosbmee uMny/abcHOe HampsikeHHe  KOMJIEKTOp—

o T - 1 S munyc 20 8 '
HanG6ouabwee o6paTHoe HanpseHHe 3MHTTep—O0asa

npH TemnepaType oT Muuyc 60 mo maioc 70°C . . . . . 028 |
Hau6ouabiunit TOK KOJJIEKTOpa NPH TeMIepatype OT Mu-

Hyc 60 mo mmoc 70°C . . . . . . R 50 ma
Hau6onbluas paccenBaeMast MOILHOCTb npn 'remnepary-

pe ot mumyc 60 mo mmoc 42°CO . . . ... ... .. 100 maer
HauGonbuias temmepatypa nepexoma . . . . . . . . natoc 85°C

& * Ilpx OTROWIEHNH CONPOTHBAERHA B Hen¥ ©6a3nl K CONPOTHBIGHHIO B leNH 3MHTTEPA He
onee 10.
A Tipx TeMnepatype oT 45 mo 70° C HanPAIKEHHA KOJIEKTOP-——3MUTTED K Koanexrop—0Gasa
tmmxaen‘cu Ha 1 8 IPH N3MEHEHHH TeMmnepaTypnl Ha KaxAane §° C.

TIpH ANHTENLHOCTH MMOYJbca He Gonee 1 mixcek m woddduuuenTe 3anonHenun e Gownee 0,1,

Hucrpykuus Ne 30, suBapn 1972 HHUH : JIner 1



TEPMAHUEBBIA TPAH3HCTOP
b IT313A

0 HanGonbluas pacceHBaeMas MOUIHOCTb NPH TeMNepaType OKpyxaioumeR cpean OT 42 a0
70° C onpepeasierca no dopmyae

: 80— famp
! Peoyax = 0.43 (#8m).

YCTONMYUBOCTb IMPOTHB BHEIHHX BO3IAERCTBHUHA

TemnepaTypa okpy»xKaiomeh cpen:

HaHGOMBMIAT . « - « + o & o o ¢ o o o o s 4 o . nmoc 70° C
HAUMEHBIUAT . . « « « « & « & « & o« v o 0 o . muHyc 60°C
Hamn6oabwass oTHOCHTENbHasl BJAAXXHOCTb NPH TeMuepa-
Type 40°C . . . ... ... 98Y%
JlaBnenne OKpyKalolllel cpeabt:
HaHGOMBILEE . . . . . « ¢ ¢ & v v v v 4w .. 3 arm
HAHMEHBIIEE . . . « « « « & & v & o o o o o o . 5 am pT. CT.
Han6oaviee yckopenue:
npy BHOpamum* . . . . . .. ... L. ... 15 ¢
JHHEHHOE . v v v v v o v v v v v e e e e . 150 g
IpH MHOTOKPAaTHHIX YA2pax . . . . . . . . . . . 150 g- -+ -

OpH OAMHOYHBIX YylAapaX . . . . . . . . . . . . 500 g

* B nuanasose yacrtor 2—2500 2y.

YKA3AHHUS 110 OKCIINTYATALIMH

Mafika BHIBOZOB AOMYCKAeTCss Ha PACCTOSHMM He MeHee 5 mm, M3ru6— Ha pac-
CTOfIHUH He MeHee 3 Mm OT Kopnmyca. IIpu H3ruGe BHIBOJOB Ha PAacCTOSIHHH MeHee
5 MM HeOGXONMMO NPHMEHATH ClelHaNbHble WAaGIOHE!.

Ipun skcnayartauun B yCJAOBHAX MeXaHMYECKHX yCKOpeHHR Gojee 2 g TPaH3HCTOpH
Heo6X0JHMO KPenuTh 3a Kopmyca.

TapanTHiiHBIA CPOK XpaHMeRHs . . . . . . . . . . . 12 net *

* Ilpu XpaHeHHH TPAH3IUCTODOB B CKIAACKHX YC/NOBHAX B YNaKOBKe mnocTaBumKa B 3MUIle,
a Tak)Ke BMOHTHDOBaHHBLIMH B anmnaparypy.
B TeueHHe rapaHTHHHOrO CPOKa NONYCKaeTCs XpaHeHHE H3JAGMHH B NONEBHLIX YCJOBHAX:
a) B coctaBe annapatypnl B 3HII, samulIeHHbIX OT HENOCPEACTBEHHOro BO3AeACTBHA coaHey-
noﬁo»pa,un-aunn M Baaru — 3 rona;
6 ) B cOCTaBe repMeTH3HPOBaHHO} annapatyps H 3HIl B repMeTH3HPOBaHHOR YTaKOBKe —
JeT.

Hucrpykuns Ne 30, sHeaps 1972 HHH Jlaer 2



1T313b TEPMAHHMEBBIE TPAH3UCTOPBI

1T313B p-n-p
1T313B

Koadp¢uuuenr npsmoit mepenauu Toka B cxeMe ¢ 06-
LEHM 3MHTTEPOM .« .+ « v o & o« + o o o o o 0 v o 20—380

Kosdpuunent npsaMoi nepeaun TOKa B PeXuUMe 60J1b-
moro curiajga . . . e e e e e e 10—75

Moayas Kos¢¢nunema fepefayd TOKa Ha YacroTe
100 Mey . . ... .. N 4,5—10

IMocroannas Bpemeuu uenu o6parﬂou CBSI3H .
EMkocTh 5MHTTepHOro mepexoma Ha uactore 10 Mey

Mpumeuaune Ocrasonoie dannbie Takue sce, Kak y I1T313A.

1T313B

Koa¢dnuuent nepepaun ToKa B cXeMe ¢ OGIIMM SMHT-
TepoM . . . .

Koaq;cpuuue}rr npnmoﬁ nepefayy Toka B pe)KHMe 60JIb-
LOTO CHLHAMA . . « « o « « « i o o v o o o o u o v .

Moayae ko3dduuHeHTa Nepefayd ToKa Ha YacroTe
100 Meyg . . . . . ... .

EMkocTh 3MHTTEPHOTO nepexona Mo 4acToTe 10 Meu

Tlocrosnnasi BpeMeHH LenH OGpaTHOM CBASH . . . .

Kospdpuument myma* . . . . . . ..

* Tpu TOKe 3MHUTTEpa 5 Ma, Ha uacroTe 180 Mey.
Nlpumeuande. Ocrasvroie daunbie Takue e, Kax y 1T313A.

He Gounee 40 ncex
He MeHee 14 ng

60—250
30—230

4,5—10
He MeHee 14 ng
He Gonee 40 ncex
He Gosee 7 06

Hucrpykunusa Ne 30, saHBapy 1972 HUU

Jluct 2




1T313A
FEPMAHHUEBBIE TPAH3HUCTOPBI 1T313B

p-a-p 1T313B

THITOBLIE BXOIHBIE XAPAKTEPUCTHUKU
TP TEMIIEPATYPE OKPYXAIOIIEM CPEIbI 20°C
(B cxeMe c O6W{HM 3MHTTEpPOM)
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1T313A .
1T313B6 TEPMAHHUEBBIE TPAH3UCTOPHI

1T313B ' p-n-p

TUMOBLIE BXOAHBIE XAPAKTEPUCTUKH
[MPU TEMIIEPATYPE OKPY)XAIOHIEM CPEIbI 70°C
(B cxeMe C OGLIMM 3MHTTEPOM)
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1T313A
FEPMAHMEBHI}E‘I-’I’PAHSMCTOPM 1T313B
p-n-p 1T313B

TUMOBBIE BXOAHBLIE XAPAKTEPHCTHKII
NP1 TEMIIEPATYPE OKPY)XAIOLIEM CPEObI MUHYC §0°C
(B cxeme ¢ OGIMM 3MHTTepoM)
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1T313A
1T3136 TEPMAHUEBGBIE TPAH3UCTOPbLI

1T313B SR S q

TUIOBBIE BXOOHBIE XAPAKTEPHCTUKU
IMPU TEMIIEPATYPE OKPY)XAIOHUIEM CPEIbB! 20°C
(B cxeme ¢ ofmes 6a3oil)
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1T313A
TEPMAHHMEBBIE TPAH3UCTOPBI 1T313B

p-n-p 1T313B

TUMOBBIE BXOJHBIE XAPAKTEPHMCTUKHU
[IPU TEMIIEPATYPE OKPY)>KAIOWEWN CPEALI 70°C
(8 cxeme c obuie 6a3of)
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ll”l[.‘:;ll?«}% TEPMAHHUEBBIE TPAH3UCTOPDI l
1T313B p--p ‘

' TUITOBBIE BXOJHBIE XAPAKTEPUMCTHUKH
IMPH TEMIIEPATYPE OKPY)XAIOIIEM CPEIbl MHHYC 60°C
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FEPMAHUEBBIA TPAH3HUCTOP 1T313A |

THUIIOBLIE BbIXOJAHBIE XAPAKTEPHCTHKHU
(B cxeMe ¢ OGLIHM 3MHTTEPOM)
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TEPMAHHEBBIN TPAH3UCTOP
1T3135 |

"TUIOBBIE BbIXOJAHBIE XAPAKTEPUCTHKH
(B cxeMe ¢ ofwuM 3MHTTEPOM)
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rEPMAHuEBbm TPAH3UCTOP 1T313B
p-n-p

TUTNOBBIE BbIXOOHDBIE XAPAKTEPHCTHKH
(B cxeMe c OGIIHM 3MHTTEpPOM)
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FTEPMAHHEBbIA TPAH3UCTOP
p-n-p

1T313A
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1T313b

TEPMAHHEBBIA TPAH3UCTOP
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FTEPMAHUEBLIA TPAH3UCTOP
1T313B -

OBJIACTb UBMEHEHHS KO3®PHUHMEHTA TEPEJIAYH TOKA
B 3ABMCHMOCTH OT TEMIIEPATYPBI OKPY)XAIOUEH CPEIDBI
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FEPMAHUEBBIA TPAH3HCTOP 1T313 A
p-n-p
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p-n-p

1T313b

W31 % & & g9 a8 v 0

1 1 ANGRNSERES BN I3 144 T T
T + inwnaEne T { iy T T T
It 1. T ¥ 1 IN0EAS) T e b
4+ L n i n
I T "
’ T
1 am f
T T —
T + T I8! I o H
T 1 1 1 8| T .
T 1 T T T 1
1 i i i Fi T T .
T )t +— 3 | 4
I 1 1T
1 it
I . PER ' .
1 1 T 1
- t 1 I 1 18/ §
t i I
: H 4
T H rH
e T 5 £ SRR
s A + 4 .
1 t 1 ]
+ 3 ank
T s 1 I~ + H-HH
HA P, AT + + t 4 TH
1 n H 1 8
¢ L oL EveN 1anane
T T n ssase
1 t 11t 1 H1
A T " H1
1 HT 1 n T
+ T T + T aan
1 ] 1
Z i.—* . J
; HA H i o
T J
1
b R
,vN< 1 “
i b4 Sdaoad 2
I T4
1 ¥
yan 7
vy - Pt ¥ t
ug e A v t
Y A Ee T
ranmy o rys +
3 vas| z
T T ~ .Q
r n
oy =
1. i
2. g ~
e + h
V.4
i y.4 T
T
h : 2 T
1 ~ T ¥ . -
+ 1 T i
: RE ESgaastattIEsdse bt tokonersninhe, s s asaEsces: 3¢
+ cam: i 1 Jr ! A + 1111t i 1 1T 1 \

e 001= 4 u 8 g—=927 nd(y
VdALLUWE VMOL 1O HLDOWHOUEVE 4
V)OL UhVT/ddall VIHIUTIMGPEON BIFATTOW BUHIAHIWEH 91OVIrd0

Jlucr 9

HHHU

HYucTpykuHa Ne 28, mioab 1971



1T313B

FTEPMAHHUEBDBIA TPAH3UCTOP
p-n-p

owdT gy 98 g8 8 W 02 9 o 8§ B _0

TTIT
mrgasans m
i duat
T
+ 1
1 43
=
7 F
t e O
+ P
+H ax
s 8% i w
= 1 re.'¢ 4
n
T Pie 1
1 T 7 } =
yaan Dy 1. T T i i ..
At Mt T wua
T 1 a8
: T 7
1 1 : }
ik T ¥ |I|m
= (]
t T W jnaRER
4 L R T
¥
] ity
= teassd i A n
H 1 T I
HH T ; By R
-
o t f
1 ¥ !
N { g
.. L e
1 = iy
HH £ + d +
A+ 7 ya
+ 1 ) 7
t P4 H 8%} ALl
AF 4 2 i Y, S~ Q
. - pa 3 \: p 4
A~ T , 1 T
f 1 19 gvs T
a7 "
o ; ¥
. = T iy gesan
F ; ¥
AT
N gena) EEess 4
T - (3
L a1
- + .
T 2 L
t t } e
T ’ 1
T n - "
7 . s Hre
: t T T L e R s sl 774
1 +
> T ¥ I 1 1t i et Q

hepy 001= { u 9 g—=99 udyj
VddLIUuwe vI01 LO HIDOWHOHEVE 9
WVIOL UhVIIdd3all VIHIUTINGHEON BIATOW BMHAHAWEHN 910VIL90

Jner 10

HHHN

HHcTpyruust Ne 28, nwoas 1971



mw( . o0 00% 006 002 oo .0

L T L

H

T
T

v a5

ni - g 4 -

"
damLNEV.ARNY

1
X
-y T
"
;%

N
T

4

Ay

TEPMAHUEBbLIVI TPAH3UCTOP
p-n-p

&

a

1T313A

ow g=.9] n 9 ¢—= 39 udqg
[9L01DVh 1O MLDOWHMDHEVE 4
YMOL UhvI7addl VIHIUTIHO®EON KU ATOW BUHIHIAWEN 410VId0

Jlucr 10

HHUH

Hacrpyruua Ne 28, Hioan 1971



FTEPMAHHUEBBIA TPAH3HUCTOP

1T313b ‘

p-n-p

new

o0c 00 o 0

S

ow g= 97 u 9 g—=307 ndyj
[910LDOVh 10 ULOOWHDHUIVE €
VIOl MhVI7adall VIHIUTTHOSEON BYATOW BEUHIHIWEH 91OVIrd0

Jlucr 11

HHH

Hucrpykunst Ne 28, wioap 1971



FEPMAHHUEBBIY1 TPAH3HCTOP

1T313B

p-n-p

new s 00S NI 008, e . o .0

TIIT TIT N
Ha11aI
maami ik du
bt 0
"R uw.
SM Eagriany :
g - & 11
=R Z
gt e e A DA
18 0] i e -Swd
m t T
i o
FEE R 1
| al t EAnsads
IS 1 "
by - ;
: 3 ; :
t L 1 :
s 1 T i aguuy :
b : : T : -
R T feawn! : :
e e q
: T T "
H - t 1
: T M : 4
t ' + gt
¢ ¥ 4 + g ey T.(_L
: it o
i s r
ywe g
1 i e
! '
t PR L
[edwe .
L T, n T
i int Q
- 1
B RN SR ET AR
T
ywuinl
T+ 1
A RA + ]
, : G L
T
1
rn
1
i i .

pw ¢= "7 19 g—=30n ndyg
[QLOLOVh 1O MLDOWHDHAEVE d
VMOL MhVIAddl VIHIUIIUOOEON BIrATOW KMHIHIWEY 41OVI90

Jluct 1%

HHH

Huerpykuus Ne 28, mioap 1971



. 1T313A
I‘EPMAHMEBbl.l;:]-TPAHSMCTOPbI . 1T313B
p-n-p 1T313B

OBJIACTb M3MELIEHHMS OBPATHOI'O TOKA KOJIJIEKTOPA
B 3ABHCHMMOCTH OT TEMDNIEPATYPb! OKPY)XAIOIUEM CPEbE

n';.')ll UC‘I3'=—12 3
Lrgp,
MKQ
)
N
p "<

\
1

l\//“\//J/>

A

J;/)\
il
L
\gw/ %

WA T
&
<

005

102
60 40 =20 0 20 40 o C

Hucrpykuus Ne 28, uwonn 1971 HUH Jhuet 12



FTEPMAHUEBDBIN TPAH3UCTOP
- 1T320A

Mo texunyeckum ycnosuam LIM3.365.011 TY
OcHoBHOe Ha3HaueHMe — paGOTa B ammaparype CNENHANLHOTO Ha3HAYEHHS.

Odopmienne — B META/THYECKOM repMETHYHOM KOpmyce.

OBHIME JAHHBIE

Boicota HauGoJbluast (Ge3 BBIBOAOB) . . . . . . . 8 mum
Huamerp HawmGosswit . . . . . . . . . . . .. 11,7 mm

Bec wauwGonbmmit . . . . . .. . ... L. 22 2
N
¥ S
e L-rg
s S
’ ©
L
= 2
S5 N
S e Y w—a |
h)
BE
e
-
Tovxa amummepa J’ 28+05
—~--8_’5 ———— 3212
’

y
\ / I — saurrep

2 — KO.1.1eKTOop
3 — 6a3a

ANEKTPUYECKHUE OAHHDIE

O6partHblil TOK KOJIEKTODA:

apu temuepatype 20£5°C* . . . . . . . . .. He Oonee 8 mKa

» » 70+£2°CA . L L. He 6oiee 100 mka
» »  MpHyc 60%£2°C* ., . . . . . .. He Gosee 5 MKa
Odpatublit TOK aMuTTEpa® . . . . . . . . .. .. He Gosee 50 Mka

Hucrpyxuun Ne 24, asrycr 1970 HHUHU Jlucr |



