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OnpedeneHue, Knaccugukayusi, yCJ108HO-2pa
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OnpedeneHue, Knaccudukayus, YCJI08HO-2|
o6o3Ha4yeHue koHoeHcamopoe. OCHO8HbIe napaMelr

OnpederneHue, Knaccudpukayus, ycJ/108HO-2pa
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Mucuunauna “Komnonenmuvr 3nekmpoHHoOUu mexHuKu’ ﬂeﬂ

OUCYURTIUKOU 0A3060U YaACMU NPOPAMMbL  8bICULE20 00pA306aH
epynne nanpaeienuii 11.03.00 u cayicum meopemuueckoi o

uzyyeHus oowenpogheccuonanbHvix OUCYUNTIUH. _
8 3 cemecmpe 0o0yueHus. A N

Ha nayyeHne gucumnnuHbl otBoagUTCA 2 3.e. (72 yaca), N3 HUX
36 yacoB — Nno4g pyKoBOACTBOM npernogaBaTtens, B TOM YUcne:
Jlekumm — 14 yacos;
MNMpakTnyeckue 3aHATUA — 12 Yyacos.;
JlTabopaTtopHbie padboTbl — 8 YacoB;
3ayeT — 2 yaca.
36 yacoB — camocTosiTeNbHas paboTta CTy4eHTOB.



1. Knaccugbukauyusi KOMIMOHEHMOE /IeKMPOHHOU MEeXH#E

Cospemernnas paouoanekmpornras annapamypa (P2A) cooeporcum oepomuoe KoMUY ECME0
KOMNOHEHMOo8 (paduodemaieil), mo ecmv CAMOCMOSAMENbHBIX (KOMNIEKMYIOUIUX)
COCOUHEHHBIX MedHcOy cODOOU 8 COOMBEMCMBUU C NPUHUUNUATLHOU 1eKMPUYECKOlU CXe.
obecneuusarouieli HeobXo0UMyH 0O6pabOmMK) INeKMPUYECKUX CUSHATLOB. %
Knaccugpurkauusn
1. ITo 6udy sonvm-amnepnoii xapaxmepucmuxu (BAX) (unu no cnocoby deiicm r
yenu) evloensom 08e epynnol d1eKmpoHHbIX Komnornenmos (9K): 9
naccugnvie unu aureunvie IK — IK, BAX xomopuvix umeem nuneunviu xapaxkmep,
axkmusHnvle unu Heaunetinvle IK — IK, BAX komopwvix umeem HenruHeuHbll Xapakme
Taccusnvimu sensiomes cnenyromue DK: 6aszossie DK, nmeromuecs npakTudecs
AJIEKTPOHHBIX CXE€MaxX PaJMO3JICKTPOHHOM alaparyphl:
Pesucrtopsl
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1. Knaccugukayusi KOMMOHEeHMOE 3/1IeKMPOHHOU MexH#
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KOMMYT&III/IOHHI)IG OJICMCHTHI.

ITaccunbie DK, NOCTpOEHHBIE HA Oa3€ 2JIEKTPOMAarHUTOB: COJIICHOU/IbLI U PEJe
[Tbe303nexkTpuueckne JK: KBapIEBbIA PE30HATOP. ‘

K akmuenvim 9K omnocam:
BakyymHbie nprOOpBI: 3JIEKTPOBAKYYMHBIN THO, TPUO, TETPO, HEHTOI, TEKCC
[TonynpoBOAHUKOBBIE MPUOOPHI:

Jnon

CTaOWJIUTPOH, TPAH3UCTOP: MOJICBOI U OUTIOISPHBIH, ;
OUMOJIPHBIN TPAH3UCTOP € M30aMpOoBaHHBIM 3aTBopoM IGBT, OunosnspHbIi TpaH3k

CTaTUYECKOW MHAYKIIUEN, TUPUCTOP. S8
N

m * ’
WHTerpaabHble MUKPOCXEMBI — IU(POBBIC U aHATIOTOBBIE; L= )
dotoanekrpuueckue IK: poropesucrop, hoToauoa, onTpoH, CoIHEUHAs OaTa



1. Knaccugukayusi KOMMOHEeHMOE 3/1IeKMPOHHOU MexH#

2. I1o cmoco0y MOHTaKa
TexHOIOrn4eCcKH Mo Croco0y MOHTaXKa, AIEKTPOHHBIE KOMIIOHEHTHI MOYKHO Pa3/ie
CIICTYIONIHE:

npeHa3HaYeHHbIC 111 00bEMHOTO MOHTaKa METOJIOM MalKU;
MpeIHA3HAYCHHBIC 11 HOBEPXHOCTHOIO MOHTaXa METOJIOM MallKu Ha TTeyaTk
MMEIOIINE OKOJIb JJI1 YCTAaHOBKH B TTAHENb (paJuoIaMIIbl U JIp.). :
3. Ilo Ha3HAYEHHU IO

Yempoticmea omobpasicenus ungpopmayuu:

57IEKTPOHHEIN UHIUKATOD; JIEKTPOHHO-ITy4eBast TPYOKa; CBETOAMOHBIN UHIUKE
KUAKOKpUCTaIMueckul nuaukarop (OKKN).

T epMoajzeKmpuquKue ycmpoucmea:
TEPMOPE3UCTOP; TEPMOIIapa; TEPMUUSCKUI NU3TyUdaTelb.
CoeouHumenvHble 371eMeHmbL:



2. OnpeaeneHuve, Kknaccudgpukaums, ycnoBHo-rpacdunyeckoe
00o03Ha4yeHune pe3nctopoB. OCHOBHbIE NapamMeTpbl.

PESUCTOPOM wHa3bigeaemcsi KOMMIOHeHM  paduo3seKmpc
annapamypsbl, nNpeoHa3Ha4YeHHbIU OJiIsi MO2/I0WeHUs] 3JIeKmMpUde
3Hep2uu 8 UuesiIx ee peaysiuposeaHuss usnu pacnpeden Hﬂﬂ
PHYETHU HESHUMEh T UpoBaTh No psay NPU3HAKOB, (npmcyu_wl MHOIY

n3gernam SJ'IeKTpOHHOl/I TEXHUKN):

-NMNo Matepuarrny pe3mctnBHOIO 3Jf1IEMEHTAQ;
PE3UCTUBHbIN ANEMEHT MOXET ObITb NMPOBOMOYHbIN, HENMPOBOIOYHBIN U MeTannodonbLroBbI

-M0 XapaKkTtepy naMeHeHUNA COonpoTuBI1IEHUA,
PEe3NCTopbl NOAPa3AenATCA Ha NOCTOSAAHHbIE, NEePEMEHHbIE 1 NOACTPOEYHbIE

ﬁ.

-NO HA3HA4YEeHUIO, :
PE3NCTOPLI AENATCA Ha obuero NnpUMeHeHna 1 cneuunanbHble (Mpeum3noHHbIE U CBerI'IpeLI,I/I3I/I '
BbICOKa4acCTOTHbIE N T.4.)

-rMo crnocoby MoHTaxa; 4
pPe3nNCTOopPbl MOTYT BbINOJTIHATLCA AJ1A Ne4aTHOro h HaBECHOINo MOHTaXa, a TakKe 14 MVIKpObXGM n
MVIKpOMO,D,yJ'IeVI C MMOKMMWN NN XKECTKUMM BbIBOOAMU

-ro crnocoby 3aWmnThl; -
pPE3NCTUBHOIO aremMeHTa AeNndaTcA Ha: Hen30JInpoBaHHbIE, N30JTMPOBAHHbDbIE, KOMI'IayHJJ,I/IpOB"
(NakMpoBaHHbIE), ONPEeCcCoBaHHbIE NNACTMACCON, repMEeTU3NPOBaHHbIE, BaKyyMUPOBAHHbIE.

- N0 BNAyYy BOJ'IbT-aMI'IepHOVI XapaKTepuUCTuKu
NMUHEWHbIE N HENTMHENHbIE.



2. OnpeaeneHuve, Kknaccudgpukaums, ycnoBHo-rpacdunyeckoe
00o03Ha4YeHue peanctopoB. OCHOBHbIE NapaMeTpbl.

Ocnoenvimu napaviempamu pesucmopa AGJAAIOMmMCA;: HOMUHAIbHOE conpomuejienue, oon

CONPOMUGICHUA: OM YACMOMbl, HAZPY3KU, MEMNEPAMYPbL, 81AHCHOCHU; YPOBH:
UIYMO08, Pazmepamu, Maccoil U CIoOUMOCHIbIO.
OO0Haxo Ha npaKmuKe pe3ucmopul 6blOUPAION NO CONPOMUBICHUIO, HOMUHATbHC
MOUWHOCIU U OONYCKY. F>
IIpu ucnonv3osanuu GyKeeHHO-UUPPOCOI MAPKUPOSKU eOuHUUY usmepenus On
ooo3nauawom oykeamu «E» u «R», eounuuy kunoom oykeoui «K», a eounu
«M>». 11E (11 Om)

\

1E0 (1 Om)

N o~ 3E9 (3,9 Om)

56R (56 Om) 82E (82 Om)

2,2K (2,2 kOm) 2K2 (2,2 kOm)

3,9K (3,9 kKOm) 5K1 (5,1 kKOm)

470 (47 Om) 56 (56 Om)

K33 (330 Om) 3309 (330 Om) A
- - e s
360R (360 Om) 750 (750 Om) 4M99 (4,99 MOm)

et




2. OnpeaeneHuve, Kknaccudgpukaums, ycnoBHo-rpacdunyeckoe
00o03Ha4YeHue peanctopoB. OCHOBHbIE NapaMeTpbl.

HeMeuknmn MHCTUTYT AMepUKaAHCKNI Hauno

rno CcTaHAapTM3aumu MHCTUTYT CTaHAapTOB(A
( DI N ) D ‘,,}' "
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Puc. 1 YcnoBHoe rpaduyeckoe 0603HayeHne pesncTopoB



2. OnpeaeneHuve, Kknaccudgpukaums, ycnoBHo-rpacdunyeckoe

ob6o3HaveHue pe3nctopos. OCHOBHLIEe NnapameTpbl. qﬁ“ -
O603HayeHne pe3sncTopoB Ha NPUHLUNNAJIbHBIX CXeMaXas

R11 6,8K R212,2M
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2. OnpeaeneHuve, Kknaccudgpukaums, ycnoBHo-rpacdunyeckoe
00o03Ha4YeHue peanctopoB. OCHOBHbIE NapaMeTpbl.

—

O6o3HayeHue
no FOCT 2.728-74

OnucaHue

[MepeMeHHbIn pe3ncTop (peocTar).

[TepeMeHHbI pe3ncTop, BKIIOYEHHBIN Kak peocTar (Nosfi3yHOK COeAnHEH C OQHUM U3 KpalHWUX BbIBOAOB).

MoacTpoeyHbIn pesncTop.

MoACTPOEYHbIV PE3UCTOP, BKIHOYEHHbIN Kak peocTar (Mon3yHOK COeANHEH C OAHUM U3 KpaiHUX BbIBOAOB). 4

BapucTop (COnpoTUBEHMe 3aBUCUT OT NMPUNOXKEHHOTO HanpsKeHns).

TepMUCTOp (CONPOTUBMEHME 3aBUCUT OT TEMMEepPaTypbl).

ERRUR N

NN

doTOpPEesnCTop (CONPOTUBNEHME 3aBUCUT OT OCBELLEHHOCTH).

ﬁ]




2. OnpeaeneHuve, Kknaccudgpukaums, ycnoBHo-rpacdunyeckoe
00o03Ha4YeHue peanctopoB. OCHOBHbIE NapaMeTpbl.

MapKkuMpoBKa pe3nctopoB

4y
4 L 1
1 konsbuyo 2 KOnbUyo 3 Konsuyo MHOXUMmenns
| o | o | o
copuroon
| 2 | 2 | 2
oparoceerra | (L [ T [
xenmbid 4 4 4
cerereec | (D (D) (R
| 6 | 6 | &
Buanemoon:
copsid 8 8 Jl 8  ||919% sonomo|| 5% s
b6enbid 9 9 9 0.01% cepeb
T T 7T T
““ Jllh S SagEIW




2. OnpeaeneHuve, Kknaccudgpukaums, ycnoBHo-rpacdunyeckoe
00o03Ha4yeHune pe3nctopoB. OCHOBHbIE NapamMeTpbl.

LindbpoBass MapkKnpoBka pe3ncTtopoB

LindppoBas mapkmpoBka HaHocUTCA Ha koprnyca SMD KOMMOH: _' TOB.
MapKUpyeTcsl TpeMsa 1N 4eTblpbMs Lndpamn.

[Tpy Tpex3Ha4yHON MapKNpOBKE nepsblie Ase Lndpsbl <
0003Ha4yalT YUCIIeHHYH0 BerIMYnHy conpotuBneHmna B Omax.

umndopa obo3Ha4YaeT MHOXUTENb. MHOXUTENEM ABNSETCA meno ‘10 ;.:.f_;“;
BO3BEEHHOE B CTENEHb YETBEPTOU LINAPbLI: —



2. OnpeaeneHune, Knaccudgpukaumsi, yCnoBHoO- rpacbvmecxoe
0603Ha4yeHue pesnctopoB. OCHOBHbLIE NapaMeTpbl.

.

Jlonyck (Ksiacc TOYHOCTU) pe3uncTopa

« BTOpbIM BaXHbIM MapaMeTpoM pe3ncTopa SABAAETCA AOMY.CKAEK
OTKJIOHEHMEe (PaKTUYEeCKOoro ConpoTmBieHNd OT HOMUHANE
3Ha4YeHUs U onpeaenseTcs A40NyCcKoM (KnacCcoM TOYHOCTIS

« [lonyckaemoe OTK/IOHEHME BblpaxkaeTcs B NpoLEeHTaX /Uis
= ) O

yKa3blBaeTCs Ha Kopryce pe3ncrtopa B Buae 6ykBeHHOro
cocroslero U3 ogHon 6ykBbl. Kaxaon 6ykse npucBoeHo il

onpepeneHbl FOCT 9964-71

EykeeHHbIl K00 dornycka omeyecmeeHHbIX pe3ucmopos

Lonyck,%| +20 [ £10] +5 | £2 | 1 |20,5]20,2]+0,1
Kod Blclulnlprplaolyl]x

bykeeHHbIl K00 donycka 3apybexHbIx pe3ucmopos

Honyck, %[ 20 [+10] 5 | 22 | £1 [z0,5]z0,2]x0,1

Koo M K J G F D CcC | B
AT Aol W)




2. OnpeaeneHuve, Knaccudgpukaums, ycnosHo-rpacdunyeckoe
\ Y

0003Ha4yeHue peauctopoB. OCHOBHbIe NapaMeTpbl. o
HoMWHanbHass MOWHOCTb paCCENBAHUS < --

(MOLLIHOCTb) B BUAe Tenna, KOTopoe CHavana noBbillaeT TeMmnepaTypy Ter
3aTeM 3a cueT Tennonepeaadn nepexoauT B BO3AyX. [1oaTOMY N
paccenmBaHUA Ha3bIBaKOT Ty HAUGOMbLLYIO MOLLIHOCTb TOKa, KOTOPYHO PESUCH
ANMTENbHOE BpEMs BblAEpXWBaTb M pacceusaTb B BUAe Terna 6e3.)
CBOMX HOMMHAlbHbIX NapaMeTpPoOB. A

Pe3ncTopbl BbINYCKakTCA ¢ MOLLHOCTLIO paccemBaHua 0,125 BT, 0,25 I%TQ
2 Bt, 3 BT, 5 BT, 10 BT, 25 BT 11 60N1€E. |

OmeyecmeeHHbIe 3apybexHsbie




2. OnpeaeneHuve, Knaccudgpukaums, ycnosHo-rpacdunyeckoe
0603Ha4yeHue pesncrtopoB. OCHOBHbIE NapamMeTpbl. oy ;f‘ ‘

Buabl pe3ncTtopoB. [NOCTOAHHbIE PE3UCTOPHLI.

npouecce paboTbl OCTAETCA HEN3MEHHbIM.

« KOHCTPpYKTUBHO TaKoW pe3ncTtop npeacraBisieT c06014'
KepaMmnyeckyto Tpybky, Ha NOBEPXHOCTb KOTOPOU HaHEC
TOKOMpoBOAALLINIK c/lol, obnaaarowmn onpeaeeHHbIM

MeTanIm4yeckne Koanadyky, K KoTopbiM NpuBapeHbI Bbleg
pe3ncrtopa, caenaHHble u3 061y>XeHHON MeaHOW nposorno .
CBepXxy KOpryc pe3nucTopa NMoKpbIT BIaroCTOMKON LIBETHOU
3ManblLo.

Memannuyeckull Konnayok omarnb

Bbigod Tokonpoeodawui cnou



2. OnpegeneHune, Knaccucpukaums, ycnoBHo-rpadguyeckoe |
ob6o3HayeHune pe3nctopoB. OCHOBHbIE NapamMeTpbl. 1

NMocTosiHHbIE pe3ucTtopbl. HenpoBoJ/s1OUYHbIE.

e HenpoBoOJ/s1OYHbIE PE3UCTOPbI
NCNoNb3yTCsa AN paboTbl B
3/1IEKTPUYECKUX LiensiX MOCTOSSHHOIO
N NepeMEeHHOro Toka, B KOTOPbIX
NpOTeKalT CPaBHUTESNbHO
HebonblUMe TOKMN Harpy3Kku.
Pe3nCTUBHbIN 2JIEMEHT pe3ncrtopa
BbINOSIHEH B BUAE
TOHKOW nonynposoasiLen
NJeHKWN, HaHeCeHHOWM Ha
KepaMmnyeckoe OCHOBaHMe.



2. OnpegeneHune, Knaccucpukaums, ycnosno-rpao&uqecxoe -,
o6o03HauyeHue pesnctopos. OCHOBHbLIE NapaMeTpbl.

AAAA

[TOCTOAHHbIE pe3ncTopsbl. [1poBOSIOYHbIE.

e NMpoBO/MIOYHDbIE PE3UCTOPbI NPUMEHSIOTCS B S/TIEKTPUYE
NMOCTOAHHOIO TOKaA. :

1 HebonbwKMx pasMepoB. MpUMeHAIOT B LensaX NocTosHHOro
TOKa HU3KMX 4acToT, TaM, rae TpebytoTca BbICOKME TOUHOCT Ug
cTabunbHOCTb paboThbl -

Bumxku npogonoku
Bbigod




2. OnpegeneHune, Knaccucpukaums, ycnOBHo-rpaoBquCKoe |
ob6o3HayeHue pe3ncTopoB. OCHOBHbIe NapameTpbl.

[TOCTOAHHbIE pe3ncTopsbl. [1POBOSIOYHLIE.

PE3UCTOPbI .




2. OnpeaeneHune, Kknaccudgpunkaums, yCnoBHoO- rpacPvmecxoe -
0603Ha4yeHue pesncrtopoB. OCHOBHbIE NapamMeTpbl. = m«u

Buabl pe3nctopoB. lNepeMeHHble pe3nucTopbl.

3aBUCUMOCTU OT paboyero pexmma.

e Y HUX TpU BbIBOAA, B OT/INYMNE OT MOCTOSAHHBbIX, KOTOpre " 1€
BblBOAA. |

perynmpyeTcs nyTeM repemMelleHmnst CKob3suWero KOHTaKTas

(6beryHka) no pe3nctuBHoMmy cnoto. [pn 3TOM ConpoTUBAEHKE"
cpeaHnM U OAHWUM U3 KpaHWUX BbIBOAOB BO3pacCTaeT, a Me KAy
CpeaHUM U ApPYrMM KpanHUM BbiBOAaMu — nagaet. MNpu 4 --'_
«beryHka» B ApYyryw CTOPOHY addeKT o6paTHbIN. R



2. OnpegeneHune, Knaccucpukaums, ycnosno-rpao!guqecxoe

o60o3HaueHune pe3nctopoB. OCHOBHbIE NapaMeTpbl. el

NMoacTtpoeyHble pe3ncTopbl

-

) ~
« OHM co34aHbl AN NepUoaNYecKon NoACTPONKN, NMOSTO C
CUCTeMa paccymTaHa Ha HebobLIoe KOIMYECTBO LUKIIOL

nepemeweHmnda — oo 1000.
« PerynupoBoyYHble pe3ncTopbl pacCynMTaHbl Ha
ncnosib3oBaHne — 6onee 5 TbiCAY LUKIOB.




2. OnpegeneHune, Knaccucpukaums, ycnoBHo-rpadguyeckoe
00603Ha4yeHue pesncrtopoB. OCHOBHbIE NapamMeTpbl.

Buabl pe3nctopoB No Ha3HaA4YeHuU1o.

 Bbicoko4yacTOTHble. [115 Yero HyXHbl Takne pe3ucTopbiE
snekTpouensx: 6narofaps HU3KMM CO6CTBEHHbIM EMKOCT!
MHOYKTUBHOCTSIM, BbICOKOYACTOTHbIE PE3UCTOPbI MOTYT
B CXeMax, B KOTOPbIX YacToTa AOCTUraeT COTHMN Merart
BbINOMHSAIOT B HUX DYHKLUN 6annacTHbIX UM OKOHEYHbI

e BbICOKOOMHbIE. BefiMinHa conpoTUBIIEHNA HaxX04UTCH ) |
OT Heckonbknx aecsatkoB MOM ao TOM, BeNMUYMHA HamnpsXek
Hebonbwasa — Ao 400 B. BbICOKOOMHbIE 3/1eMeHTbl paboTatoly

Hy>Ha. VX MOLLHOCTb paccemBaHua He npesbliwaet 0,5 Bi |
BbICOKOOMHbIE PE3NCTOpbI CNyXaT ANst OrpaHnyYeHUs TOKa B
AO3nMeTpax, Npnbopax HOYHOro BUAEHUS U ApYyruX npubopa:

MaJibIMN TOKaAMMU.



2. OnpeaeneHune, Knaccudgpunkaumsa, ycnosHo-rpacdpunyeckoe
o603HavYeHne pe3nctopos. OCHOBHbIE NapameTphbl.

Buabl pe3ncTtopoB No Ha3HaA4YeHU1o.

e NMpeunsnoHHbIE N
cBepXxnpeunMsmoHHble. JOTU
YyCTPOMNCTBA MMEKOT BbICOKUIN KJlaccC
TOYHOCTU: AONYCTUMOE 3Ha4YeHune
conpoTtusBfieHns coctaengeT 1% ot
HOMUWHANILHOro U MeHee. [n4
CpaBHEHUS: Y 06blYHbLIX PE3UCTOPOB
AONYyCTUMbIWM AMANa30H COCTaBseT
5% n 6onee. lNpeunsnoHHbIe
YyCTPOMNCTBA UCMOJIb3YIOTCH B
OCHOBHOM B npubopax namepeHus
BbICOKOW TOYHOCTMW.




2. OnpeaeneHuve, Kknaccudgpukaums, ycnoBHo-rpacdunyeckoe
00o03Ha4YeHue peanctopoB. OCHOBHbIE NapaMeTpbl.

OcHoeHbIe napamMempbi Pe3Ucmopos:

HomuHasnbHoe [

conpomueneHue AY
2oe: | - OnuHa pe3ucmusHo20 Mamepuarna;

S - nnowadb €20 rnornepevyHozo
ceqyeHusi

g k_/laeanoe cornpomuesrieHue
BennunHbl HOMUHaNbHbBLIX COHpOTMBneHMM CTaH.qapTM3OB

cornacHo N'OCT ycTtaHOBMEHO WeCcTb OCHOBHbIX pﬂ,qg
E6, E12, E24, E48, E96, E192.

Nunexc HomunanpHOE 3HaUCHHE (€AUHUIIBI, TECATKH, COTHH OM)
psana
E6 1,0 1,5 2.2 33 4,7 6.8
E12 1,0 1,5 2.2 33 4,7 6.8
1,2 1,8 2.7 39 5.6 8.2
E24 1,0 1,5 2,2 33 4,7 6,8
1,1 1,6 2,4 3,6 5,1 7,5

1,2 1,8 27 3.9 5,6 82
1,3 2,0 3,0 4,3 6,2 9,1




2. OnpeaeneHuve, Kknaccudgpukaums, ycnoBHo-rpacdunyeckoe
00o03Ha4yeHune pe3nctopoB. OCHOBHbIE NapamMeTpbl.

HomuHanbHasi
MOWHOCMb. P _ I2R

B ycmaHosusweMcsi pexxume G0sKeH cyujecmeaosamb 6anaHCc Mexay,

noasioweHHoU u pacceugaeMou MOU,HOCMbHO B ™
2le a -Koaqbd)uu eHm

ﬁR (ETOCWZ )Oxﬂ — 0 mennonZ)eg?anu

- noeerHocmb 0X;
MakcumanbHo dJdonycmumoe 3Ha4YeHue Mou.u% npu

(HOMUHanbHOU) memnepamype OKpyXxarouweu cpeodbl
HOMUHaJIbHOU MOWHocmbto pesucmopa P,

LlIkana HoMUHanbHbIX MOWHOCcMeU pe3ucmopos orpeoesieHa [ OCT ;
cebs 29 epadauuti om 0,01 0o 1000 Bm.

[MpedensHoe paboyee HanpsKeHUe - 3Mo MaKCUMasibHOe Hanpﬂme' ue
daHHO20 muna pe3ucmopa. :
U

npeé

RxP (B

ObbIYHO HU3KOOMHbIE PEe3Uucmopbl UMeiOIT} U ped paccyumaHHbIe 5‘ 3.
MakcumasibHou MowHocmu, a 6bICOKOOMHbIe u3 ycrosuu 3ne
MPoOYHOCMU. )



2. OnpeaeneHve, Kknaccudgpunkaums, ycnosHo-rpacduyeckoe
ob6o3HavyeHue pesnctopoB. OCHOBHbIE NapaMeTpbl.

TemnepamypHbiIU k03¢hpuyueHm

FERRYAH B Roahbpuyuenm conpomuenerus (TKC) a__
onpedesissiemcsi u3 ebipadfeHus, AR

= X— o =— 1/°Q
Qe =X Cmea =7 (1f ) 3%

_ 4 . -4
Onsi peaucmopos a, =0,1x10" + 100 x 10

V CJ
Po8eHb co6CcmeeHHbIX

g )
WyMQ®e3ucmopa xapakmepu3yrom Kkeadpamom HarnpsikeHus,
onpedesisseMo20 no ghopmyne Halikeucma:

2 —
256: U-,, =4kTAfR

k =1,38 x 10 [Ix/°C - nocmosiHHast bonbumaHa;

T - abconromHas memnepamypa;

R - arleKkmpuyeckoe cornpomuesieHue rnpo8ooHUKa;

Af - nonoca yacmom, 8 Komopoti Habrodarmcs WyMbl.

YpoeeHb wyMoe npuHsamo oueHu8amb 8e/Iu4UHOL WymMo8o20
HanpsiXeHusl Ha 8bI800ax pesucmopa U K NPU/IOXXeHHOMY — rr
HanpskeHuro U, K,



3. OnpegeneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b003Ha4vyeHune koHgeHcaTopoB. OCHOBHbIE NapameTpbl.

KOHOEHCATOP - a5mo KOMMOHeHmM 3/71eKmPOHHOU arnnapan
npeoHa3Ha4YeHHbIlU Osisi HaKOMJIeHUs1 3J1IeKmpu4ecKo20 "3apﬂ
npocmeuweM cJjiydae OH cocmoum u3 Oeyx men ’an? 1

] -

OKUcu Memarsios, 8aKyym (8030yx), op2aHuU4YecKue niieHKu. Buo ous
cunbHOU cmeneHu ornpedesisiem ceolicmea KOHOeHcamopa, e20

OONFRNU RUMEHRINYT npumeHeHuss  KoOHOeHCamopbl,  UCHONLE

paduoasieKmpoOHUKe, MOXHO pa3desiumb Ha criedyrouwue @OYHK
Knacchbl:
KOHOeHcamopbl 0buwe20 Ha3Ha4YeHUsl;
KOHOeHcamopbl 8bICOKOCMabusibHbIE;
KOHOeHcamopbl 8 bICOKOYaCMOMMHbIE;

FRHLRAHRANOPH SEIGAKISUTHIH BRI TV B NpoLecce 3|<cnnyaTau,vw|
KOHAeHcaTopbl NoApasaensaTcs Ha:

KOHeHcaTopbl MOCTOAHHOW EMKOCTU;

KOHOEeHcaTopbl NepeMeEHHOW EMKOCTMW.



3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.

Hemeukun MHCTUTYT AMepUKaHCKni *
No CTaHAapTU3aLUK WHCTUTYT cTaHAapToB(ANS
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3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.

29

Mo MsmeHeHmo €MKOCTM:

[lepeMeHHON eMKOCTU. OHN MOIyT U3MEHSATb 3HaL|eHv1e S
BO34ENCTBUN HA HUX TeMrnepaTypbl, HAaNpsXXeHus, peryn
nosioxxeHns obknagok. K KoHaeHcaTopaM nepeMeHHOM EMKO
OTHOCSATCS:

— MoAacTpoeyHble KOHAEeHCATOPbl He npe.qHa3HaLreHb| il
NOCTOSIHHOM paboTbl, CBSA3@aHHOW C 6bICTPON HACTPOUKON .
CNyaT TONbKO A4S OAHOPa30BOW Hanaakn  o60pyaoBa s L
nepmoamyeckon rnoacTpomkKm eMKOCTH. R

— HenunHelHble KOHAEHCATOPbl N3MEHSIOT CBOI0 EMKOGTE O T ot
BO34ENCTBUSA TeMrnepaTypbl N HAMPSXXeHUs No HeENNHENHOMYSFD
KoHaeHcaTopbl, EMKOCTb KOTOPbIX 3aBUCUT OT HanpshkeHus, =
Ha3bIBAalOTCA BapUKOHAAMM, OT TeMnepaTypbl s
- TEpMOKOHAEeHCaToOpaMMm.



3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.

30

Mo crnocoby 3alnThbl:

«HesauwmuieHHble paboTatoT B 06bIYHbIX YCNIOBUSAX, HE UMEIOT HY
3aWUTHI. .' N, K
«3allNLLEHHbIE KOHAEHCATOPbI BbINO/HEHbI B 3au.mu.|,eHHof KC

NO3TOMY MOryT paboTaTb NpPU BbICOKOW BIAXXHOCTU. .

*HensonmMpoBaHHbIE MMEIKT OTKPbITbIA KOPMYC U HE NMEIOT 130J
BO3MOXHOIO CONPUKOCHOBEHWSA C Pa3fIMYHbIMU 3N1EMEHTaMM C)

*YM/IOTHEHHbIE MMEIOT KOPMYC, 3arnoJ/IHEHHbIN CrieunanbHbIMU
MaTepuanamu. _,
‘F'epMeTn3npoBaHHbIe MMEIOT repMeTUYHbINA KOPMyC, MOHOCTRION
N30/IMPOBaHbl OT BHELLUHEN Cpeabl. %



3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.

31

Mo BMAY MOHTaXa:

eHaBecHble 0endaTcd Ha HEeCKOJIbKO BUAOB:

— C JIEHTOYHbLIMUN BbIBOAAMMU,

— C ONOpPHbLIM BUHTOM,

— C KpYyribIMU a1€KTpoaaMun,

— C paanaJibHbIMUN NJIN aKCNAJIbHBIMUX BbIBOAAMW.

CHMXXEHNA TEMTOBbLIX HAlrpy3o0K.

-KoHAeHcaTopbl C 3al4e/IKUBalOLLMMUCS BbiBOAAMM 5B/ 108
pa3paboTKoW, NP MOHTaXXe Ha MnjaTy OHW 3alle/IKMBaKTCH

¥

yao06bHO, TaK KakK HET He06X0AMMOCTN UCMOJSIb30BaTh NanKy,

«KoHaeHcaTopbl, NpeaHa3HauYeHHble AJIS NMOBEPXHOCTHO
YCTAaHOBKM, NMEIT 0COBEHHOCTb KOHCTPYKLMW: YaCcTU KOPI
SABNSAOTCSA BbIBOAAMM. '

-EMKOCTM ANA nevyaTHOM YCTAHOBKM MN3rotaB/IMBalOT C KE
BbiBOAAMW AN PACMOJIOXKEHUA HaA MJiaTe.



3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.

32

[lo MaTepuany AN3NeKTpuUKa:

ConpoTUBEHNE U30MALUK MEXAY NNACTUHAMU 3aBUCUT OT r|a, M
N301ALUMOHHOIro MaTepmana. Takxe OoT 3TOro 3aBUCAT p,ony _ bl
NOTEPU U ApYyrue napaMeTpbl. ™

°KOH,£I,€HC3TOpr C HeopraHmnyeckmMm UN30J1ATOpoM U3 CTeKJ'IOK [
CTeKks10oManun, cnoabl. Ha lEl,l/IIBJ'IEKTpl/I'~-IeCKl/Il/I MaTepumarsl Ha ‘
METaJIJIn4yeCKoe HalblJ1IEHNE UITU CbOJ'IbI'a

*HM3KOYaCTOTHbIE KOHAEHCATOPbI BK/OUYalOT B cebs VIBOHFILI,RIOA A
MaTepuan B Buae cnabonosiapHbiX OpraHMYecKmx nieHoK, y KoTe
IV3NEeKTpUYECKMe noTepm 3aBUCAT OT YacTOThbl TOKA. —

«/IMNYNbCHbIE BbICOKOIr0 HaMNpPSXeHUS UMEKT N30STOP s
KOMOMHMPOBAHHbLIX MaTepManos.



3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
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ob603HaveHne koHaeHcaTtopoB. OCHOBHbIE MapaMeTpHbI. 1 ‘hﬁ

Hn3koBoNbTHbIE paboTatoT Npu Hanpsi>xeHnn 4o 1,6 KB.
BbICOKOBO/IbTHbIE (PYHKLMOHUPYIOT NPUN HAaNPSXXEHUN CBbiLLE
[JlosnmMeTpuyeckue KOHAEHCATOPbI ClyxXaT Ans pa60Tb| c.Ma

COI'IpOTVI BJ1IEHNE N30JTALUUNN.

[TomexonogaBndaWMe eMKOCTU YMEHbLUAKT NOMEXU, B
OT 3/IEKTPOMAlrHMTHOIO noJsid, UMMeT HU3KYIO MH,CI,YKTMBHQ T

EmMKoOCTU C opraHn4yecKkmM mnN3o0J14TOpPpOM BbIlNMOJIHEHbLI C I'Ipl/”‘-‘
KOH,D,EHcaTOpHOVI 6YMaFVI N Pa3J/iINyHbIX MNJIEHOK. |

obnagatoT MaJ'IbIMl/I ,qmaneKTpmquKMMm noTepsiMn, NoaTo
NPUMEHSAIOT B annapaTtype C BbICOKOM YaCcTOTOW TOKa ¥



3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.
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Mo popMe NNacTuH:
-Chepunueckue.
[110CKMKe.
sLlnnnHapunyeckue.

[ToNapHOCTH:

*DNIEeKTPOSINTUYECKUNE KOHAEHCATOPbl Ha3blBAlOT OKCUAHBIMK
NnoAaK/IYeHnn obs3aTenbHbIM ABNsSeTcs cobnioaeHue noasipk
BbIBOAOB. D/IEKTPO/IMTUUYECKME KOHAEHCATOPbI COAEpKaT AUS
COCTOSILLNIA U3 OKCMAHOIO €105, 06pa3oBaHHbI 3N1eKTPOXUMUY
cnocoboM Ha aHoZe M3 TaHTana unu antoMuHus. Katogom Sga
3/IEKTPOSINT B XXUAKOM UK reneobpasHoM BuAe. ¥

cHenonspHble KOHAEHCATOPbl MOFYT BK/OYATbCSA B CXEM
cobntoaeHns nongapHoOCTH. 1




3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.

35

KOHCTPYKTUBHbIE 0COB6EHHOCTH

e Bo3ayuiHble KOHAEHCATOPbI

B kKauecTBe AM3MEKTPUKA UCNONIb3YETCH BO3AyX. Takue B!
KOHAEHCATOPOB XOPOLUO 3apekoMeHa0Bann cebs npu pe
BbICOKOM 4YAacTOTe, B Ka4eCTBE HACTPOEYHbIX KOHAEHCaT
N3MEHSIEMOM E€MKOCTbIO. [1oaBMXHAA NNacTMHa KOHAE

PaHblle Takne KOHAEHCATOPbl Obl/IM OYEHb NOMYASAPHbI B
paAMONpPUEMHMNKAX AN HAaCTpanBaHUA PaaNOCTaHUUA, =




3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.
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AAAA

« Kepamunueckue
Takme KoHAeHCaTopbl U3roTaBNIMBAIOT B BnAe O4HON NN HeCKO.

KepaMMyecKyto NNacTUHY, 3aTEM COEAMHSIOT C BbIBOAAMUR
KepaMMKN MOXET MPUMEHATLCS C Pa3/INYHbIMN CBOVCTE




3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.
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e NMNeHo4YHbIE
B Taknx KOH,u,eHcaTopax B KQuecCTBe AV3NEKTPUKa BbICTYNaeTy o




e NMonnMmepHsble

3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
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ob603HaveHne koHaeHcaTtopoB. OCHOBHbIE MapaMeTpHbI. ,Aﬁ

IMEIOT OTNNUYME OT SNEKTPONIUTUUYECKMX EMKOCTEN HaMUYUEM »
NOIMMEPHOro MaTepuana, BMECTO OKCUAHOM MJIEHKU M y
obknagkamu. OHM He NoABepratTCcsa yTeuyke 3apsia. I/I

3neKTponMqueCKme Moaenn B dunbTpax l/IMI'Iy}'IbCHbIX Wi
NPYTrnX yCTPOMCTBaXx. |




3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.

51%)

o DNIEeKTpoNuTU4YeckKkune

OT 6yMaxKHbIX dNEKTPOSIUTUYECKME KOHAEHCATOPbI OTAUYaI0TCs!
MaTepuasnioM AU3NEKTPUKA, KOTOPbIM ABNAETCH OKCUA MET
CO34aHHbIN 3/IEKTPOXUMNYECKNM METOA0M Ha
BTopasi nnacTuHa BbIMO/IHEHA M3 CYXOro Wan XUAKOR

npu OHpEﬂeﬂeHHOVI MOTAPHOCTU




3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.
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e TaHTaNoBbIE 3J/IEKTPOJSINTUUECKHNE
YCTPOMCTBO TAHTANOBbIX 3/IEKTPOJSIUTOB UMEET OCO6eHHOCTb/‘ .

TaHTarsa.




3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.

a1

AAAA

KoHaeHcaTopbl NOBEPXHOCTHONO MOHTaXa

Kepammyeckme. KOHCTPYKTUBHO OHWU MPeacTaBasatoT co6o ;
napannenbHoe coeavHeHMe NIOCKUX KOHAEHCAaTOpoB, HaHECe}
KepaMnYecKyto Noanoxky. MapannenbHoe coeaAnHeHUE MO3BOS
YBEINYMBATb EMKOCTb KOHZEHCATOpa, HE YBENMNYNBASA NPU STOM:
naowanb, 3aHMMaeMy0 KOHAEHCAaTOPOM Ha NMEeYaTHOMN MIATE.

KoHTakTHbii anexrpoq

BHyTpeHHui anekTpoa
Kepamuyeckuin QUanexTpuk



3. OnpeneneHune, knaccuukauma, ycnoBHo-rpadmnyeckoe
0b603HaveHune KoHgeHcaTopoB. OCHOBHbIE MAapaMeTpPbI.
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YNpoLleHHOe BHYTPEHHEE YCTPONCTBO KOHAEHCATOPOB nosepx'-

MOHTaxa (smd KoHAeHCaTopoB):
(s

KoHTaKThl
P el

s
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930
>

3neKkTpog
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Q Ou3anexTpuk




3. OnpegeneHune, knaccudukaums, ycrnoBHo-rpadguyeckoe
obo3Ha4YeHne koHgeHcaTopoB. OCHOBHbLIE NapaMeTpbl.

K ocHOBHbIM napamempam KOHOeHCamopoe OMHOCsIm criedyroujue:
eMKocmb KoHOeHcamopoe C;

£,8
C= % C= & J
cornpomueJsieHue usosiiyuu R ;
l
= U U = Uexp T Tc
us ]
ym us

nomepu sHepauu 6 koHdeHcamope P, -

nom

1
P =P +P =—wCU, | oCR, +
ZR ©

cmabusibHOCMb KOHOEHCamopoe8 a
1 dC AC

aTKE
C dT C AT
- a/IeKmpuyvecKas npquocmb KOHOeHcamopa.

TKE”’

Arnekmpu4yeckas rnpoYHOCMb Xxapakmepu3yemcs :
HOMUHasIIbHbIM UH, ucrisimamesibHbIM chn u rnpobusHbim L
Harips»xeHuem



4. OnpeneneHune, knaccuukaums, ycrnosHo-rpadgounyeckoe
0003Ha4yeHne KaTyLwKN MHOYKTUBHOCTU. OCHOBHbIE NapameTpbl.

KATYLLKON MHOYKTUBHOCTU Ha3blgaemcsi MOHet
paduoasieKmpoHHOU annapamypbl, CroCO6HbIU 3anacams 3He ])
Ma2HUMHOZ20 rMOoJis. i

KoHcmpykmueHo makoli KOMMoHeHm O06bIYHO peanu3yemcs
OOHOCJIOUHOU uUJslU MHO20CJ/IOUHOU cnupasau u3 rnpoeooOHUF

CONRGAMBHIEHUEYYkQEABBAR U0 utAMAIBGIEARIBE A c Hia
HenasK ik NaQ o RHANA u 6e3 Hux. [TpumeHsiromcs Kamywtfu
6e3 Hux. [lo eo3mMoxXHOCMU pe2ynupoeaHusi UHOYKMuUeHoOCmMu ebloe.
KamyuwKu ¢ MOCMOSIHHOU U nepeMeHHOU UHOYKmMu8HoCcmsiMu (eapuom empbl)

L ——
oF .
v -. <.

Kamywku uHOykmueHOoCmMu makxe Keasuguuupyrom: = 3
- Mo NpuMeHeHuro 8 obsracmu paduoYyacmomHo20 duarna3oHa (Kamy KU,
CB, KB, YKB); i
- M0 Ha3Ha4YeHulo passiuvyarom KOHMYPHbIe KamyuwlKu, Kamxymu
dpoccesiu 8bICOKOU Yacmomabl;
- 8 3a8UCUMOCMU OM MEXHOJI02UU U320MO8JIeHUsI KamyWwKuU ;
UHOYKMuU8HOCMU pa3fiu4yarom KaKk HaMomaHHbIe, nedamHale, s
MOHKOIMJ/IeHOYHbIE, B0)XK)XKE€HHbIe.



4. Onpepgenenuve, Knaccngmkaums, ycroBHo-rpadgmnyeckoe
0003Ha4yeHne KaTyLwKN MHOYKTUBHOCTU. OCHOBHbIE NapameTpbl.

HeMeuKun MHCTUTYT AMepunkaHc

e no cTa I.-|(.£|l3a1 pNT)M3aLW| % MHCTUTYT e
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4. Onpepgenenuve, Knaccngmkaums, ycroBHo-rpadgmnyeckoe
0003Ha4yeHne KaTyLwKN MHOYKTUBHOCTU. OCHOBHbIE NapameTpbl.

OcHoe8HbIe NnapamMempbl KamyuwekK
uMagymmasaomu:

2 2A72
midHOykmueHocmebro =" sy
Ha3bleaemcsi omHoweHue [
MO/THO20 Ma2HUMHO20 MOMoKa ['ge:
®, cuensieHHO20 C eumkamu D u | g AL
KamywKu, K npomekatowiemy o ; _ @ CpedHull P AN
Hell MoKy | o0bMOMKu; 3 '
Llo6pomHoc N - 4uCJ/I0 BUMKOS;_;

miBo6pomHocmb kamywku UHOyKmueHocmu xap?_lkngj?us em homepu@% Jor-]
npedcmaeJsisiem coboli OmHoWweHue UdeKmueHJ’a E ﬁmﬁg’ﬁeHun Kee
conpomueJsieHuUro nomepb g

P P O=wL/R e

CmabusnbHoc
e
emrnepamypHasi cmabunbHocmb oueHueaemcs
Koagpgpuyuenmamu uHGykmueHocmu a.,

oy ol dl AL
"L dr o LAT




4. Onpepgenenuve, Knaccngmkaums, ycroBHo-rpadgmnyeckoe
0003Ha4yeHne KaTyLwKN MHOYKTUBHOCTU. OCHOBHbIE NapameTpbl.

Bbidensirom crniedyrou,ue OCHO8HbIe Murbl KamyweK UHOYKmueHocm
- KamywKu UHOyKmueHocmu 6e3 cepOevyHUKa; ]
- KamyWwkKu UHOYKMUBHOCMU C Ma2HUMHbIMU cepOevyHUKamu;
- eapuomempnbl. '

Kamywku YKB u KB Ouana3oHo8 Xxapakmepu3yrHmecs

MasibiMmu cob6cmeeHHbIMU eMKocmsimu ( CL <5n9)

Kamywku uHlOykmueHocmu CB u [B OJduana3oHos xapqlgmepu;
6onbwumu uHdykmueHocmsamMu (0o 500 MKIMH u ebiwe), Mo3n
MPUMEHSIFoMCcsi MHO20C/10lUHbIe 06MOMKU, MasibiMU do6pomHoc@g
170), 8bICOKUMU cobcmeeHHbIMU emMkocmsiMu (0o 70 nP ot

cmabunsHocmsamu (a.,, 6onee 150 x 10° 1/°C). R



—

Cnacnbo 3a BHnNMaHue:,

i



