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Po3zenanymo ennue eunpominioiouoi padiayii Ha ereKmpuyny emuicms ma Kym Oie1IeKIMPUYHUX 6MPAm 3a2a1bHONPOMUCTOBUX
HeeKpanosanux mepedcesux Kaovenie n’amoi kamezopii . Bcmanoeneno, wio 3mina emnocmi ne nepesuwye 10% npu 0o3i padiayii
00 30 Mpao. Kpumepiii padiayiitoi cmitikocmi 3 tg0 He eumpumyemuoca, nouunaiouu 3 0o3u euwye 10 Mpao. Kabeni 3 ne padia-
Uiltno-Mmo0ighikosanoro noniemuneosoro i30aauiel0 ma NONIGIHINIXAOPIOHOIO 3AXUCHOI0 000JIOHKOI0 MOXMCYmMb RpaAylosamu npu

0o3ax padiauii 0o 10 Mpao.

Paccmompeno enuanue paouauuonHoz0 U3NYUeHUA HA IIEKMPUUECKYI0 eMKOCHb U MAH2EHC y2na OUlIeKmpuiecKux nomepsy
00U enPOMBIUNIEHHBIX CemesblX Kabenell namoil Kkame2opuu. YCmaHo61eH0, YUMo umMeHenue emkocmu ne npesviuiaem 10%.
npu 003e paouayuu 00 30 Mpao. Ilo tgd kpumepuii paduayuonnoi cmoiukocmu npegviuieH npu 0o3e eviuie 10 Mpao. Kavenu
00UeNPOMBIUNIEHH020 NPUMEHEHUA C HE PAOUAUUOHHO-MOOUPUUUPOSAHHON NONUIMUTIEHOB0U U30AAWUEN U NOJIUBUHUIIX]IO-
PUOHOU 3auumH O 000104KOI MOZym pabomams npu 003ax paouayuu oo 10 Mpao.

BBEJIEHUE

OCHOBHBIMHU (haKTOpaMH, XapaKTEPH3IYIOIIUMH YCIIO-
BUS DKCIDIyaTalud KaOened W TPOBONOB HA aTOMHBIX
anekTpudeckux cTaHMAX (ADC), SIBISIOTCSA MOTOKH H3IY-
YCHUI BBICOKOW SHEPTHH W TOBBIIICHHBIC TEMIICPATYPHL.
OHM UMEIOT MaKCUMaJbHBIC 3HAYCHHUS B MpEIeax aKTUB-
HOM 30HBI PEaKTopa U B HENOCPEICTBEHHON OJIM30CTH OT
Hee. 3a MpefenaMu paauallMOHHON 3aIlUTHl PeaKkTopa W3-
JydeHUE MpHOIKaeTcs K GOHOBOMY, a TeMIieparypa - K
TeMmIeparype Okpyxarouie cpenpl. Ilpu HOpManbHBIX ycC-
JIOBUSIX OKCIUTyaTallid H3JTydeHHe, BO3ZACHCTBYIOIEEe Ha
Ka0enu TepMO30HBI, OOYCIOBJIEHO HEUTPOHHBIM U
Y —M3ilydeHreM. MOIIHOCTb 703l M3ITy4YEeHHs CHIIBHO W3-
MEHsIeTCS B 3aBUCHMOCTH OT KOHKPETHOTO PaCIIONIOKEHUS
kaberelt B peaktope win BOJIU3M Hero. OOBIYHO MOIIHOCTD
no36I cocTaBisieT 28 - 280 MxI['p/c, T.e. 10 - 100 pax/a. ITpu
Cpe/iHe# MOIIHOCTH ToriomeHHon 10361 140 mMxI'p/c (50
pan/4) TorIomeHHas 103a 32 BECh CPOK CIyXObI 40 ser
nocturaer okoso 0,2-MI'p (20 Mpan). st HOpMaiIbHBIX
YCTIOBHI 3KCIUTyaTallidl XapaKTepHBI TeMIlepaTypa OKpY-
xKaromen cpenbl npubmmsutensHo 50°C U OTHOCUTENBHAs
BIIAYKHOCTB 0K0JI0 90%.

B npouecce skcrutyatanun Ha ADC He HCKIIIOUEHbI
aBapuu Pa3WYHON CTEMeHH TSHKECTH, KOTOPBIE MOTYT
NPUBOJMTH K NOBPEXKACHHIO 000J0YEK OJHOTO WM He-
CKOJIBKUX TBAJIOB, & TAKXKE K HAPYIICHUIO TEPMETHIHOCTH
NepBOro KOHTypa peakropa. [Ipu aToM BO3HHKaeT yTeuka
TEIUIOHOCHUTEIS, COJIEPKAIIETO paAUaKTUBHBIC TIPOTYKTEHI,
B MOMEILEHHUS N0/ 3alUTHON 000JIOUKO SIIEPHOTO peak-
Topa. PaguanuoHHble yCIIOBUSL B aBapuUHHOW CUTyalUu
OyZIyT OmpenensaThes TIIaBHBIM 00pa3oM vy - U 3 - u3iyde-
HUSMH, WCITyCKACMBIMH TP PaTUOAKTUBHOM paciiaje
MIPOAYKTOB JieJieHHs. MOUIHOCTh NOTJIOIEHHOU 1036l TPU
9TOM OyIeT M3MEHATHCS BO BpeMEHH. B TedeHme He-
CKOJIBKMX CEKYHJ| TI0CJie aBapH{ MOIIHOCTb ITOTJIOILEH-
HOW O3B TOCTUTAET MAaKCUMAJIBFHOTO 3HAYCHUS - OKOJIO
2,8 kI'p/c (10 Mpan/4), a 3aTeM HaOIIOACTCS TIOCTEIICH-

HBIM cnaja Ha mpoTskeHuH okoJio 1 roga. B Teuenue Bce-
IO 3TOT0 BPEMEHH aBapHiHOE O0OpYIOBaHUE IOJKHO
HETpEephIBHO (DYHKIIMOHUPOBATh. [loTIomeHHas 103a 3a
3TOT MEPHOA MOXET JOCTUTHYTH 3HaueHus 5 MIp (500
Mpan). ABapuiiHbIC YCIOBHS XapaKTEPU3YIOTCS HAJTHYU-
€M Tapa MoJ BBICOKHM JaBJICHHEM U IPU BBICOKOW TeM-
mepaTtype W HENPEePBIBHBIM Pa3OpBI3THBAHUEM JI€3aKTH-
BHPYIOIIMX pacTBopoB [1 - 5].

Kabenu, crenuanbHO TpeaHA3HAYCHHBIC IS pado-
THI B TNOMEIIEHMIX IepBoro kKoHTypa ADC, MMEIT CpPOK
ciyx0b1 0 40 JeT, paaualMoOHHYIO0 CTOMKOCTh K IMOTJIO-
menHoit no3e 0,5 - 1,5 MI'p (50 - 150 Mpan) u nefictButo
JIE3aKTUBUPYIOIIUX PACTBOPOB, COOTBETCTBYIOT TpeOOBa-
HUSM TI0 HEPaCIPOCTPAHCHHUIO TOPEHHUS M CTOHKOCTH K
JIEUCTBUIO IIaMEHU. Tak, B CUCTEMax BHYTPEHHEIro KOH-
TPOJSI 32 TEMIIEPaTypOld W DHEPTOBBIICICHHEM B aKTHB-
HoM 30He peakTopoB BBOP- 440 u BBOP - 1000 npume-
HAOTCS m3MeputenbHble kabenu KIIDTHU ¢ m3omsmumeit u
000JI0YKaMHU U3 TEPMOCTAOMIN3UPOBAHHOTO PaJIUAIOH-
HO-MOIU(PHUITMPOBAHHOTO MOJIMATHIICHA [6].

Llens cTarbu - aHAIM3 pagUallMOHHOM CTOMKOCTH Ce-
TEBBIX HEOKPAHMPOBAHHBIX KaOeJel JIOKAJIbHBIX BBHIYUCIH-
TEJIbHBIX CETEN C MOJMATUICHOBOW M30JILMEN U TOJUBU-
HWIXJIOPUTHON 3aIIMTHOM 000JI0UKOH.

KPUTEPUU PAJIUALIMOHHOM CTOMKOCTU

PabortocmocobHoCcTs Kabeneil M MpOBOIOB B YCIO-
BUSIX BO3JICHCTBHS paJUallH ONPEACISICTCS B OCHOBHOM
CBOMCTBaMH NMPUMEHSAEMBIX B HUX AJIEKTPOU3OIISIIOHHBIX
marepuanos (puc. 1) [7]. ITon paguanoHHON CTOHKOCTBIO
MaTepHajoB MOHUMAIOT CHOCOOHOCTh COXPaHsTh (HHU3HKO-
MCXaHUYCCKHE ¥ JIICKTPHYCCKHE CBOMCTBA Ha 3aqaHHOM
YpOBHE, KOTOpHI OOECIeuyMBaeT HOPMAIBHYIO SKCILTya-
Tanuio kadens (tadu. 1) [8].

OrneHKy paaualmoOHHON CTOWKOCTH Kabese u mpo-
BOJIOB MPOBOJIAT ITyTE€M MX OOJIyUSHHUS C UCIIOJIb30BAHUEM
raMMa-MCTOYHUKA TPU MOIIHOCTHU TOTJIOMIEHHOM 03I 10
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2,7 I'p/c (45 pan/mun) u temneparype 273 - 293 K Ha
Bo3ayxe (tadi. 2). Just umuTanuu (GOHOBOTO H3ITyUCHHSI
OKpYXalolleld Cpeabl MOIIHOCTH JO3bI OOJy4eHHs He
npesbimaet 0,3 pag/mMuH.

N [

1 2 3 4 5

Ho3a paguanuu, M
=

6
Marepuan

Puc.1. [IpenenbHble 3HaueHUs pa3pyIIUTENbHBIX 103 PaUaliu
JUIS HOJMMEPHBIX MaTE€pUaNoB: 1 - monuuMus; 2 - MOJIU3TUIICH;
3 - NONUBUHWIXIIOPU; 4 - TIOJIUIPONUIIEH; 5 - IOJIUAMUJL:

6 - KpeMHUHOpraHu4ecKas pe3uHa

Tabmuna 1
Kputepuu paguannoHHOW CTOWKOCTH IOJMMEPHBIX MaTepHaIoB
1o cragaapry MOK
Kontponupyemslit W3menenue na-
napamerp pameTtpa, %, 1o
OTHOILEHUIO K
HCXOJHOMY
Paspymaromee HanpspkeHHe Opu
pa3gZIBe P P 25 wmm 50
VY nmHeHue 1pu pas3phiBe:
KECTKHE MaTepUabl 2
9JIaCTOMEPBI 50
THOKHE IUTaCTUKI 50
Pazpymaromiee HanpsokeHHe Ipu 25 umu 50
nsrube
Y mapHas BSI3KOCTh 25 umm 50
OcraTtoyHas nedopMalys Opu CKATHH 25 wmm 50
Pu. Ps 10
Ep 10 nu 50
£, +10
tgd 25 nu 50
Tabmmua 2

[poMbliIeHHbIe BbicokoakTHBHBIE (> 3,7 10 ' Bk ') ncrourmku
ramMMa-H3ITydeHHs

Tun Panuo- AxtuBHOCTE | [aGaputsl
HUCTOYHHUKA HyKJII/II[ HCTOYHHKA (,Z[I/IaMeTp
XBBICOTA),
MM
TUK-1-3 Ko6anbt-60 1,110 6x7
TUK-2-5 Ko6anbT-60 3,110 6x7
TUK-4- 1 KoGansT-60 6410 11x12
T'MK-5 -3 KoGansT-60 6,310" 11x16,5
T'VIK- 6- 3 Ko06a16T-60 1,110™ 26x27
T'VK- 8 -4 Ko06an6T-60 1,910 ™ 23x22,5
UT'U-Ce-4-1 | Cenen - 75 7810™ 12,5x12,5
UT'U-Cy-7 Cypbma-124 1,310 6,7x55
NT'NA-Ile-3-1 | Ieswmii-134 1,510 12x10

— Bexkepenb — enuHMIIa aKTUBHOCTH pajvoHykKiauaa. 1bk —
OJIMH pacraj B CEKyHILy

MEXAHU3MBbI CTAPEHU S KABEJIEV TTOJ]
JENCTBUEM PAIMALINN

[on meiicTBEM HMOHU3HMPYIOIIECTO M3ITYYCHUS MPOUC-
XOJIUT XUMHUUECKOe U (PH3UUECKOE CTApPEHUE MOJIUMEPHBIX
MaTepUAJIOB M30JLSIIUU U 000JI0uKd Kabensi. OCHOBHBIMU
MeXaHM3MaMH XHMHYECKOTO CTapeHUs SIBISIETCS JETICHUE
MaKpOMOJIEKYJIAPHBIX LENeld WU TMpOLEeCcC BO3HUKHOBEHUS
CIIMBOK MOA ACWCTBUEM pEakLUMU OKUCIeHus. B nponecce
JICTICHUST CO3/IAFOTCS JIBE HOBBIC IICIH IIOCJC Pa3phbiBa OJI-
HOW. CmmmBKa (BO3HMKHOBEHHE IEPEMBIUEK) OTHOCHTCS K

(hOpMHPOBaHMIO KOBAJICHTHBIX CBSI3€H JBYX COCEIHHX
MaKpoOMOJIEKYJI. OTO NPHBOOUT K POCTy IONEPEYHON
IUIOTHOCTH ¥ ()OPMHUPOBAHHIO IIPOCTPAHCTBEHHO! CETKH.
MexaHu3MaMn  (pU3UMYECKOTO CTapeHHs SBISIOTCS
UCMapeHHe W MHrpanus IuacTudukaropa. JTOT Mexa-
HU3M CTapeHHs B OCHOBHOM HaOmomaercs y IIBX-
MaTepHalioB, B KOTOPHIX OOBIYHO OOJBLIOE KOJIMYECTBO
wiactugukaropa (1o 70%). Murparus miacTupuKaTopoB
HaOroaercs J0 TeX Mop, OKa He HACTYIUT PaBHOBECUS
B IIepepacnpeiesIeHHH IIacTH(GHUKaTopa B KaXKIOM CIIOE.

TECTOBBIN OBBEKT

Jns oneHKM pagualnMOHHOM CTOMKOCTH B KauecTBE
TECTOBOTO OOBEKTa BEHIOpAH CETEBON HEIKPAHWPOBAHHBII
Kabeslb BHYTPEHHEW MPOKIAJKK KaTeropuu Se. B taxom
KaOene 3aImuTHAsE 00OJIOYKA HAXOIWTCA B HEMOCPEICT-
BEHHOM KOHTAaKTe C H30JHed 4-X map MPOBOIHUKOB.
W3ossiust TOKOIPOBOIAIINX KU KaOelsl BBITIONIHEHA Ha
OCHOBE IOJIMATUJIEHA HHU3KOM IJIOTHOCTH. {1 mOBBbIIIE-
HUSI CTOMKOCTH K OKHCJIEHMIO MMOJ JEHCTBHEM KHCIOpOa
BO3/lyXa B COBPEMEHHBIE IOJIM3TUICHOBbIE KOMIIO3ULIUU

00513aTeNIbHO TOOABIISIOT AHTUOKCHIAHTHI.
TaGnuna 3

XapakTepUuCTUKH paiMOHYKIIUI0B

Pannonyxnun IIepuon Bun u sneprus

rnoJrypacnaza n3nyuenus, MrB

(oTHOCHTENBFHAS UH-
TEHCHUBHOCTB, %)

KoGansT — 60 ("Co ) 5,27 roza E 3=0,314 (99)
E,=1,173(100)

E,=1,332 (100)

Cenen—75 (" Se) 120 cyTok E 3=0,265 (60)

E,=0,136(57)

Cypsma — 124 (*Sb) | 60,2 cyTtok E (=231
E, =0,603(97)

E,=1,691(50)

Tlesuii — 134 (7°Ce) 2,06 roxa E ;=0,662(70)
E ., =0,796(99)

E, =0,605(98)

Lesuii — 137 (7'Ce) 30 et E 5=1,176(5)

E, =0,514(95)

E, =0,662(85)

Tpu obOpasma kabens IMHOW 1O 5 M, B3ATHIC U3 OJI-
HOW OyXThl, ToaBepriuch paauauuu. [lepmbiii oOpasern
moxyumn o3y B 10 Mpan, Bropo#t - 20 Mpax u TpeTuit -
30 Mpan. Ilepen obnyueHHEeM H TOCIIE M3MEPSUIUCH M-
KOCTb, TAHTEHC yIJIa JUUIEKTPUIECKUX HOTEPh 10 CXEMe:
KaX[blil TPOBOJIHUK OTHOCHTENILHO BCEX OCTAlIbHBIX, CO-
eIMHEHHBIX BMecTe, Ha yactoTax 0,1; 1: 10 u 1000 xI'm.
Takasi cxema WU3MEpEeHHUs] aeT BO3MOXKHOCTb KOHTDOJIH-
poBath tgd W3OJAIHUK MPOBOTHHUKA, CBOOOIHOTO 00BeMa
MEXKAY MPOBOAHUKOM U BCEMH OCTAJIbHBIMHU, 38.HJ,HTHOI>1
0001109KH, T.€. KOHCTPYKIUH Kabeis B memnom [9 - 12].

Ilociie BO3AEHCTBUS pagualiiy BBIIIOJIHEHO TEIJI0BOE
crapenue o0pa3noB kabesel npu temmneparype 160°C B
TeueHne 4 dacoB. [lo ¥ mocie TEmIoBOro CTapeHus Mmpo-
BOJIMJIOCH M3MEPEHHE MacChl 00pa3IoB.

PE3YJIbTAThI UI3MEPEHUIA

ITocne oOmydenus mcue3 Oneck B OKpacke, Kak
IIEKTPUUECKON M30JSIIMM MPOBOAHUKOB, TaK U 000J10Y-
ku. Ha moBepxHOCTH OOONOYKM M HM3OJISLMU TOSIBUICS
"oTaumn" — MacISIHUCTbIE HU3KOMOJICKYJISIPHBIE TIPOAYKTHI
pasiioKEeHUs] U30JISIMK ¥ 000J104KH. XapakTepHbIe 3ama-
XU JIETKOJEeTydnX (ppaxiuii Hauboyee ocs3aeMbl Uit 00-
pasioB ¢ 1030 paguanuu 20 u 30 Mpaz.

Ha puc. 2 - 4 npuBenieHbl 3aBUCUMOCTY M3MEHEHHH
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€MKOCTH ¥ tgd OT J03bl pajiMalliil OTHOCUTEIBHO HUCXOJ-
HOTO, HEOOJY4YEHHOT0, COCTOSHUSI U KO3((UIMEHT KOp-
peNALUY TaHTeHCA yIIa MOTePh MEKAY OOTYYCHHBIMH U
He obOmydeHHBIMH Kabemsmu. Ha puc. 5 mperncraBieHsI
C - tgd mmarpaMMBbl IJIs YeTBIPEX 4acTOT 00pa3loB Kade-
neit go (a), cpa3y mocie obmydeHus (b) u co BpeMeHEM
(c): uepes 1 rox (ans 10 Mpapn), 10 mecsies (20 Mpan) n
9 mecsmes (30 Mpax) cooTBeTCTBeHHO. Pe3ynbTaThl Tem-
JIOBOTO CTapeHUsl, CBS3aHHbIE C MOTepei Macchl 00Iy4eH-
HBIX 00pa3IioB Kabenel, MpUBEIECHEI Ha pHUC. 6.

[T RR_FY

Puc. 2. VI3MeHeHne eMKOCTH CETEeBOT0 HEIKPAHUPOBAHHOTO
Ka0eJst Ipu 00JIyYeHUH

10"

g 82/t2-8

10 i
10 20 30
Jaoza, Mpan
Puc. 3. V3amenenue tgd ceTeBoro HeAIKPaHUPOBAHHOTO
Kabes Ipu 00TyYeHUH
1
corr 1>
0,1 T
10—
|

:CBﬂ3aHHble MPOLECChI

0,5

L cabo CBsI3aHHBIC

0
10 20 losa. Mpan 30
Puc. 4. Koppemnsiuust tgd 00aydeHHBIX 00pa3oB OT 03B
paauanuu
AHAJIN3 PE3YJIbTATOB

CpaBHEHHE pPE3yJIbTaTOB HU3MCHCHHS €MKOCTH, a
3HAYUT U JAUDIICKTPHUUYECKOHN MPOHHIIAEMOCTH, MOKa3bIBa-
€T, UTO KpPUTepuil paJuallMoOHHON cToiikocTH (Tabu. 1) He
MIPEBBIIIEH Il BCEX TpeX 103 pammaruu (puc. 2). Mak-
CHMaJjIbHBIE M3MeHeHHus eMKocTh Ha yactore 0,1 kI’ co-
cTaBIsioT 2,6; 2,2 u 8,4 % mis 10, 20 u 30 Mpax coot-
BETCTBEHHO.

10’
g & .

S

10" i i
2

10°

tg &,
%

i i
280 300 320 340
0) no3a 20 Mpag

B) no3a 30 Mpax
Puc. 5. C - tgd nmarpamMMel 00pa3IoB CETEBOI0
HEIKPaHUPOBAHHOT'O Kabeslst PU Pa3HBIX 033X PaJUaliiy
A m/m, 0
% 2
-0,2

-0,4
-0,6 >
0,8 S<-
-1 R 4
' T=160°"C

-1,2

-1,4 F : ; ‘ ‘
1 2 3 4
t, yacol
1 - He oOmy4eHHsII oOpa3ew; 2 - 00xydeHHbII 1030 10 Mpax;
3 - obimy4enHsIit 1030i1 20 Mpap; 4 - obiydenHsIi no30i 30 Mpax
Puc .6. OTHOCHTENIBHOE H3MEHEHUE MAcChl 00PA3L0B CETEBOTO
HEIKPaHMPOBAHHOTO KabesIsi IPH TEIUIOBOM CTapEHUH

[Tpu noze obyuennst 1o 10 Mpan HabGmronaercst 1o0-
MOJTHUTEJbHAS CIIMBKA ITOJUATHICHOBON M30JISINH, T.C.
00pa3zoBaHUE MOIEPEUHBIX MEKMOJIEKYISIPHBIX CBSI3EH.
IIpoucxoauT paguauMOHHOE YNPOYHEHUE MaTepuana. B
pesynabpTaTe IUIOTHOCTh Bo3pacTaeT. M, kak ciencTue,
IIPU TEIUIOBOM CTAapEeHHM YMEHBIIEHHE Macchl 00pasia,
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obnyuenHoro 1o 10 Mpan, - HauMeHbIee (puc. 6, KpuBas
2 v kpuBble 1, 3 u 4).

[Ipu no3e obmydenns B quamnazone 10 - 20 Mpan mpe-
00JIaJal0T TPOILECChl JECTPYKIMHU, KaK OOOJNOYKH, TaK U
M30JAILMN ¢ 00pa30BaHUEM TBEPIBIX U JIETKOJETYINX HU3-
KOMOJIEKYJIAPHBIX (pakuuii. EmMkocTh (TUIOTHOCTH, M-
AIIEKTPUYECKas IMPOHUIAEMOCTh) yYMEHbImaeTcs (puc. 2).
[Ipu noze obmyyenus 6onbine 20 Mpa HauMHAETCS MTPO-
LIeCC MHTEHCHUBHOTO PA3JI0KEHMSI MaTepHaia 000JIOUKH U
U30JBSILIMKU C JOIOJIHUTEJIBHOM CUIMBKOM €€ CTPYKTYpbl
(puc. 4). U, xak pe3ynmpTar, OTMEYAETCSI POCT EMKOCTH.
IIpn sToM IIpouecc AECTPYKIMH MOXKET OBITH CBS3aH C
M3pacXOJIOBaHMEM aHTHOKCHIAHTa (puc. 6, KpuBas 4).
IIpu3HakoM HacTyIUIEHUS KPUTUYECKOIO COCTOSIHMS CTa-
pEeHHUS IUAIEKTPUKA MOXKHO CUHTATh, OYEBUIHO, MOMEHT
N3MCEHCHUA 3HaKa OTHOCUTCIIbHOT'O NNpUpalICHUsA CMKOCTH
- C OTPHIIATEIFHOTO Ha MOJIOKHUTEIBHEIN (puC. 2).

10— -

tg b2 /tgd - ‘BEpXHSS IPaHUNA H3MEHEHHS tg0 -

-1
10 10 20 30
Jo3a, Mpan
1 - rox mocne obyuenus; 2 - 10 mecsines; 3 - 9 Mecsien
Puc. 7. Penakcanus tgd 00Iy4eHHOTO CETEBOro Kabels co
BpEMCHEM

B HeskpaHMpOBaHHBIX Kabelnsax BHEHIHSS 000JI0YKa
HaxXOJUTCs B NPSMOM KOHTakTe ¢ uzosiuuei. Ilpu npu-
MEHEHHH 3allIUTHOW 00O0JIOYKH U3 TIACTU(DUITUPOBAHHOTO
[IBX nabmogaercs muddysus mractuduraropa n3z 06o-
JIOYKH B U30JIALMIO HA OCHOBE MOJIMATWIIEHA. DTO OJIUH U3
MEXaHU3MOB cTapeHus - epeHoc Macc. OH He HaOIoAa-
eTCSl TIPU HAJMYWU CIDIONIHOTO METAJUIMYECKOTO JKpaHa
MexXIy obonouxod u m3omsnuen. Habmromaemas nmerpa-
Janus He OyIeT OJMHAKOBOW MPH CPAaBHEHWH CTapEHUS
M30JIALUN Ha OCHOBE IONMATHIICHA U 000709ky u3 [IBX
MaTepUAIIOB OTAEIBHO, M 00pa3ma kabens B menoM. Ilog
JCWCTBHEM paJIMalluy IIacTUPUKATOP, a TAKXKE MPOIYK-
THI pa3’I0XKEeHUsT 000JIOYKH MUTPHPYIOT B CEpACYHHK Ka-
oems. Jlerkoseryune (pakivy OKa3bIBAKOTCS MEXIY IIPO-
BOJHHMKAaMH, B CBOOOJHOM BO3AYIIHOM 3a3ope. TBepable
NPOJYKTBl Pa3JIOKECHUSI OCAKAAIOTCS Ha IOBEPXHOCTH
MMPOBOJIHUKOB BHTHIX Tap. M3mepsemoe 3HAYCHHUE TaH-
TeHca yriia OUAJIEKTPUYECKUX IOTePh OTOOpa)XkaeT Kak
caMy TBEpAYIO M30JISIIMIO M 00O0JIOUKY, TaK M CBOMCTBa
cBOOOTHOTO 00BEMa, 3aTOIHAEMOTO IPOIYKTaMHU Pasiio-
xkerns. Ha C - tgd auarpaMmax TpOsIBISTIOTCS TPU Xapak-
TepHBIX Tpynnsl (puc. 5). I'pynne I cooTBeTCTBYIOT Hau-
MEHBIIIME 3HAYCHUS E€MKOCTH M HAMOOINbIINE 3HAUYCHUS
tgd. DTO pe3yabTaT U3MEPEeHHH Ul IPOBOIHHKOB, KOTO-
pBIe HE COMPHKACAIOTCS APYT ¢ ApyroM B kabene. OHU B
HauOoJbLIeH CTeNeHN yAaleHsl Ipyr oT apyra. [lostomy
BO3IYIIHBIA 33a30p MeXAy HUMH - HauOompmwmid. OH 3a-
MONTHSACTCS HU3KOMOJCKYJISPHBIMUA TPOAYKTAMH pa3jio-
KeHus 00070uky u n3ossanuu. Bropas rpynma (II) coort-
BETCTBYET IPOBOIHHUKAM, KOTOpPHIC YACTUYHO COIPHUKA-
caroTcs Opyr ¢ ApyroMm mo mmuHe kaOems. [lma Tperweit
rpymnsl (1), xapakTepHOH AJ1s1 CONPHUKACAIOIIMXCS ITPO-

BOJIHMKOB (COOCTBEHHO pabounx map Kabeis), 3HAUYCHHs
E€MKOCTH HauOouplnue, a tgd - HauMEeHbIINe, T.K. MEHb-
mri 00beM cBOOOJHOTO NMPOCTPAHCTBA, B KOTOPOM OCaX-
JIAFOTCSl HU3KOMOJIEKYJISIPHBIE MTPOMYKTHI PaJHallIOHHOTO
paznoxenus. OleHKa paJnaliOHHON CTOWKOCTH M BO3-
MOJKHOCTh pabOTHI CETEeBHIX Kabeneil B yCIOBUSAX pajana-
IIUH 110 tgd MOJDKHA MPOM3BOIUTHCS 1m0 3HadeHwsM 111 - i
TPYIIbI, T.€. JUIA NPOBOJHUKOB, COCTABISIIOIIMX Mapsbl
kabensa. Co BpeMeHeM mocie obmydeHus npeiid tgd mis
9TOW TIpynInbl B CTOPOHY MEHBIIMX 3HAYEHUN - MHHHU-
ManbHBIA. 71 HE CONpUKacalomMXcs HPOBOJIHUKOB
(rpymma I) - makcumanbHbIi (puc. 5, b u ¢). B mpormecce
oOmyuennst no3zoir 1o 10 Mpan HaGmomaeTcs He3HauM-
TEJIbHOE TpEBbIIEHUE Kpurepus. Ilocine HaxoxaeHHs
oOpasua B yaboparopuy B TEYEHHE rojia JIETKOJETy4dHe
(pakuuu yieTydwinuch, U U3MEHeHHe tgd B Tpernenax
HopMEl (puc. 4 u 7). Ilpn noze 20 Mpan nabmopaercs
MpeBbIlIcHHE BepxHew rpanunbl tgd Ha 10% (puc. 3).
[TpnunHa - kak nerkoneryuyue ¢ppakuuu (puc. 50, 2 u 3),
TaK ¥ Ha4aBUIMICS MpoIrecc oOpa3oBaHMs KPYIHBIX CEr-
MEHTOB (IUITOJIeH) B M30JIILMU I0J] JICHCTBHEM H3ITyde-
HUS ¥ Kuciopona Bo3ayxa (puc. 4). Jlng mocnenHux xa-
paKTepHa JUIOJIEHO-PENIaKCAllMOHHAs TOJSAPHU3ALHs, KO-
TOpasi CHJIbHEE MPOSBIAETCS B HU3KOYACTOTHOM [JHama-
30He. Pe3koe noBeimenue tgd nocne no3e1 20 Mpax cBsi-
3aHO, OYEBMIHO, C H3PACXOJOBAaHMEM AHTHOKCHIAHTA.
MOMEHT JIOCTHKEHHUS 3TOTO COCTOSIHUS MOXKET CUUTATHCS
MPEeAeIOM JKCIUTyaTalluu KabenpbHOro u3zaenusi. MHTeH-
CHBHAsl JIECTPYKIHSI OOOJIOYKH M H3OJISIIMU MPUBOJHUT K
NPEBBIICHUIO KPUTEPHUSI CTOMKOCTH 1O tgd Ha MOPSI0K
(500%) mnst wacroter 0,1 kI,

OBOCHOBAHME BO3MOXHOCTH PABOTDI
CETEBbBIX KABEJIEN B YCJIOBUAX PAJUALIMN

EmxocTh 1 k03(h(UIneHT 3aTyXaHusl CeTeBbIX Kabe-
neit Hopmupyrotes (puc. 8 m 9) [13 - 18]. s HUX yKa3bl-
BaeTCsl BEPXHUH Ipeien. 3amac mo eMKOCTH COCTaBIIsIeT
8 - 10% . IlosToMy mpu H3MEHEHHH €MKOCTH 10 4%
(puc. 10) mist 0Opa3ioB kademnei, 00IyUYeHHBIX 0308 110
30 Mpan, He OyIeT IPEeBHIIIEHO BepXHee 3HAUCHHUE.

KoadduuumeHt 3aryxaHust ceTeBbIX Kabeleil kaTero-
puu Se HopMupyeTcs B aAuanazoHe yactor 1 - 100 MI'n
[12 - 13] (puc. 9). CuekTp UM(PPOBBIX CUTHAJIOB B CETH
Fast Ethernet, mepenaBaeMbIX 1Mo BUTBIM IapaM, COCpPEI0-
TOYEH B ATOM JIMANa30HE YacTOT. 3aTyXaHHE B BBICOKO-
YaCTOTHOM paboyeM IHana3oHe ONpEeAeieTCs HOTePIMH
KaK B IPOBOJHUKAX Hapsl (Q,), TaK U B JUIJIEKTPUKE (O,):

a=ay + oy = 8,69-[§~,/ /L +%-,/L/CJ

COOTHOIIICHHE MEXKIY COCTABIISIFOLIMMHU MEHSETCS B
3aBHCUMOCTH OT 4acToTHl [15]. Ha wacrore 1 MI' ko3¢-
(unyeHT 3aTyxaHus B IUDJIEKTPUKE O, HE IPEBbIIIAET
3% ot moTepp B NpOBOAHUKAX. [Ipy M3MEHEHUH €MKOCTH
MOTEPH PACTYT KaK B MPOBOJHUKAX, TAK U B H3OJISALUH.
Poct 0o0mmx moTepp NMpH W3MEHEHHH TOJBKO E€MKOCTH
cocrasiser 1,54% nns go3el 10 Mpan, 1,3% mis 20
Mpan u 2% nnst 30 Mpaga. 3a cyer pocta tgd mon aeucT-
BHEM paJMalliy TOTEPH B JTUIJIEKTPUKE yBenuyarcs Ha 14
- 31%, 10 - 21%, 141 - 162% mpu mo3ax 10 Mpax, 20
Mpan u 30 Mpan coorBercTBeHHO. Jlyisi pabouux map
HEOOXOANMO OpPHEHTHPOBATHCS HA HIDKHIOIO TPaHUILY
n3menenus tgd (puc. 10). Takum oOpaszom, I BCex Tpex
JI03 paguanuy OOIIME MOTepH HE TPEBHICAT BEPXHHE
HOpMHpYEMBbIe 3Ha4eHus o Ha yactote 1 MI'w.
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Puc. 10. AC - Atgd mumarpamma IpH pa3HbIX 103aX 0OTydeHUs.

Ha yactore 100 MI'y nmotepu B IUAJIEKTPUKE BO3-
pactaroT u coctaBiaaoT 10 30% oT moTreps B IPOBOIHU-
kax. [Ipu Tex ke M3MEHEHHSX EMKOCTH M tgd, 4To U JyIsi
gactoTel 1 MI'm (AC = 1,54%, Atgd = 14%), B muamazoHe
10 - 20 Mpan, obmme motepu Bo3pactaroT Ha 7%. [lpu
n3meneHnn tgd Ha 25% - Ha 10%. Ilpupamenue noreps
cocraBmsieT 1,5 - 3 ab. Kak mpaBwmio, ceTeBbie Kabenu
HMEIOT 3amac 1o  koddduiumenty 3aryxaHus B
(1,5 -2 ab) / 100m (puc. 9) [16 - 17]. Ho atoro 3amaca e
JIOCTATOYHO JUIS KAa4eCTBEHHOW IIepelavyd CUTHAJA Ha
pacctostaue 100 MeTpoB.

Jna nosel ceeimie 20 Mpag nmoTtepu NpeBBINIAIOT
HOpMHUpYyeMEbIe TpaHnYHbIe 3HaueHusd Ha 35 - 40%, T.e. Ha
8-9 nb.

3AKJIFOUEHUE
CereBble HEIKpAaHHUPOBAaHHBIC KaOemu CIOCOOHBI
obecrieunTh mepenadyy NU(POBBIX CUTHAIIOB CO CKOPO-
ctpio nepenaun 100 M6ut/c Ha paccrosiaue 100 meTpos

npu go3e 10 10 Mpaa. Ilpu Gonee BBICOKMX MOTJIOIIEH-
HBIX J103aX JaJbHOCTH Mepeaad HHPOpMannu CoKpalae-
tcs. [Tpu nose no 20 Mpan nepenada BO3MOXKHA Ha pacc-
TostHue He Oosee 85 metpoB. IIpu mo3ze Beime 20 Mpan -
Ha paccTosiHue He 6osee 60 MeTpoB.
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