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omycTUMBbIi TOK
Ka0enbHOIl TUHUN
npu NpoKIaaKe B Tpyodax

3a nocnegHue gecaTureTus B KabenbHbIX ceTAX NPoM3oLwsnm
CyleCTBeHHblIe U3BMEeHEeHUA, CBA3aHHbIe C NOoABJIEHUEM COoBpe-
MEHHbIX BbICOKOTEXHOJIOrMYHbIX MOJSIMMEPHbIX MaTtepuanos. Tak,

B KayecTBe OCHOBHOM U3onauum kabenem BbICOKOro HanpsXxeHus
6-500 kB Ha cmeHy Gymare, nponMTaHHOM MacJrioM, Npuiluna TBep-
Aas u3onauMa U3 cuimrtoro nonuaruneHa (CMJ). Kpome Toro, npm
Tpy6GHOM npoknagke kabeneu BMecTo ac6ecToBbIX U CTanbHbIX TPy6
NOABMINMUCH TPYObl U3 NONIMMEpPHOU KOMMO3ULMU. YUUTbIBAA U3NO-
XKeHHoe, Heo6xoaumo o6paTuTh BHMMaHME Ha pPAf CYLLEeCTBeHHbIX
owmnbokK, cCBA3aHHbIX C HEBEpPHbIM NOHMMaHMEM BRIUAHUA HOBbIX

Tpy6 Ha npouecchl B kabensax.

CMELWHbIA ONbIT MNPUMEHEHUSI

NMoNMMEpPHbIX MaTepuarnoB B Ka-

OenbHOM oTpacny NpuBen K Kop-

PEKTUPOBKE MOOXOOO0B K MPO-
€KTMPOBaHMIO, CTPOUTENbLCTBY,  3JKC-
nnyataumm kabenbHbiX nuHui  (KI).
B yacTHOCTW, OAHOW N3 KITOYEBbLIX OCO-
OeHHocTen HoBbix KJ1 MOXHO HasBaTb
yBEMNMYEHME YmMCra y4acTKOB Tpacchl,
Ha KOTOPbIX Kabenu npOoroXeHbl He
B OTKPbLITOM FPYHTE, @ B IPyHTE B NOMu-
MepHbIX Tpybax — yxe n3secTHbl KJ1,
roe B Tpybax Haxogutcsa o 90% Bcew
Tpacchbl NIMHUN.

MonumepHble TpyObl  NO3BOMAT
Ka4yeCTBEHHO MPOSIOXUTb A0POrocTos-
wmin kabenb nog 3emneinn. OHM XOPOLLIO
FHyTCsl, He OKasblBaloT abpasvBHOIO
nenctens Ha kabenu, He HarpeBatoT-
Csl BCINEACTBME BIUSIHUSA NEPEMEHHOro
MarHMTHOrO Mossi NMPOSIOXKEHHbIX B HUX
kabenen. [aHHble TpyObl SBNAKTCA
CTOMKMMW K MEXaHU4YeCcKUM BO3OeN-
CTBUSIM, KOPPO3UN U arpeccuBHON cpe-
e, HaleXXHO COeaMHATCA Apyr C Apy-
roM npu MOMOLLN CTbIKOBOW CBapKu,
no3Bossis TeM caMbiM 00pa3oBbiBaTb
NPOTSKEHHbIE TEPMETUYHbIE TPYOHbIE
Yy4acTKM ANMHOW [0 HECKONBbKUX COTEH
METPOB, COOTBETCTBYIOLLEN paCCTOsi-
HUIO MeXay COoceqHUMM KabenbHbIMU
MypTamum.

MonumepHble TpyObl MOryT pasme-
LWaTbCS B FPYHTE OTKPbITbIM CNOCOO0OM
(B TpaHLEesAX) nnu xe pasnuyHbIMK 3a-
KpbITbIMK crniocobamn, cpean KOoTopbIX
Hanbonee wu3BecTHa MpoTskka TpPyoO
B MOA3EMHbIX KaHanax, MoaroToBreH-

HbIX METOOOM FOpWU30HTarnbHO-Hanpae-
nexHoro 6ypeHus (THB). B ykasaHHbIX
cny4yasax TpyObl NMO3BOMAKT 3aAWUTUTH
kabenb OT BHELLUHUX BO3OENCTBUA, CHU-
31UTb OObEM 3eMrIsiHbIX paboT npu npo-
Knagke HoBbIX kabernen u nocnegyto-
LLIEM MX PEMOHTE NN 3aMEHE.

TpeboBaHusa k NoNUMeEpPHbLIM Tpybam
ansa npoknagku KJ1 BbICOKOro Hanpsike-
HWSI OMMCaHbl B PasfnMYHbIX oTpacne-
BblX CTaHgapTtax. CormacHo 3aTum Tpe-
boBaHusAM, kabenbHble TPyObl JOMKHbI
obnagaTtb LUEenbiM MEPEYHEM BaXKHbIX
XapaKTepUCTUK, CPeau KOTOpbIX, Ha-
npumep:

— CMOCOBHOCTb COXpaHATb CBOWCTBA
Ha NPOTSHXKEHMU CpoOKa CNyxObl Ka-
Oenst (TepMOCTOMKOCTb MNpu  Anu-
TENbHOM BO3AENCTBUM Temnepary-
pbl NPOOXEHHLIX Kabenewn, paBHOM
90°C v 6onee);

— CTOWKOCTb BHYTPEHHErO CMNos K pac-
NPOCTPAHEHWUIO OTKPLITOTO MAaMeHU
(kaTteropus NMB-0);

— BO3MOXHOCTb UCMbITAHWI 1 onpeae-
nexusa mect nospexgeHus (OMIT)
NPONoXeHHbIX Kabenewn (nonumep-
Hble TPYObl OOMKHbI ObITb TOKOMO-
NCKOBbIMW, TO €CTb obnagarLwumm
dyHkumen OMI).

HecmoTpst Ha TO, 4YTO B HOpMaTuB-
HbIX JOKYMEHTaxX rpamMoTHO OTPaXXEHbl
MHOIM€ OCHOBHbIE BOMPOCHI NPOKaaKu
kabenew B COBPEMEHHbIX NMONMMMEPHbIX
Tpybax, Tam OO CUX MOp HET BEPHOMN
MHdOpMaLMM O XapakTepe BUSHUSA
Tpy® Ha mponyckHyt cnocobHocTb Kl
no Toky. Hanpumep, owmbo4Ho nonara-
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a)

eTcsl, YTO Mpoknagka kabenen B Tpybax CHWXaeT Onu-
TENnbHO AONYCTUMBIN TOK Xunbl Ha 10% NoO cpaBHEHMIO
C npokragkor kabenewn 6e3 Tpy6, TO eCTb NONPaBOYHbIN
KoacbdpuumeHT Ha Tpybbl coctaensdeT Kt = 0,9. lNosic-
HUM, MOYeMy 3TO HE COOTBETCTBYET AENCTBUTENBHOCTH.

MPOKINAOKA
B TPYBAX KJ1 6-35 KB
KI1 6—35 kB B Tpybax npoknagbiBatoTCs Taknum obpasom,
4YTO BCe TpMW (ha3bl OKa3bIBAKTCH pa3MeLleHbl B OOHOM
obuen Tpybe — 3TO NokasaHo Ha pucyHke 1 Ha nmpwu-
mMepe TpexdasHoro kabens (a) n TpexdasHon rpynnel
opHodbasHbIx kabenen (6).

[MepeMeHHbIN TOK Harpy3ku, NPOXOAs Mo Xune kabe-
nsi, CBOUM MarHUTHbIM MONIEM MOXET BbI3BaTb NEPEMEH-
Hbll TOK, HaBEAEHHbI B ABYCTOPOHHE 3a3eMJIEHHOM
3KpaHe (Npexae BCero 310 NPOWCXOAMT Ons kabenew
ogHoasHoM KOHCTpyKUmMK). MoaTomy B obLieM criyyae
y Kabens ectb cpasy ABa Hanboree 3Ha4YMMbIX UCTOM-
HVMKa TEMMOBbIAENEHNS — 3TO NOTEPU aKTUBHOW MOLLL-
HOCTM B Xune Py W akpaHe Py. Tenno, BblgenuBLIeecs
B kabene, OTBOAMTCA B rPYHT, BCTpeYasi Ha CBOEM MyTK
TennoBble COMPOTMBMNEHUSA U30MSLMN Ry 1 060M04KkKn Ro
kabens, Bo3gyxa B Tpybe Rg M ee CTEHKM Ry, a Takke
TENroBOe COMPOTUMBIIEHME CaMOro rpyHTa Rr. Pesynb-
TUpYyIOLLAsa TennoBas CXxeMa Noka3aHa Ha pUCYHKe 2a,

a)
Py P,
R, R,
X 3
6)
Py P,

6)

Puc. 1. KabenbHas nuHusi 6-35 kB, nponoxeHHasi 8 nonumepHsix mpybax: a) mpexghasHbil kaberb; 6) mpu 00Hoga3HbIX Kabens

rae Tx, Ts, Tr — 3TO TemnepaTtypbl XWuibl, 3KpaHa,
rpyHTa.

MoTepy MOWHOCTY B Xune Py = I - Ry onpenens-
HOTCS1 TOKOM B Xune Iy U ee aKTMBHbIM COMPOTUBIIEHU-
€M Ry, 3aBUCALLUM OT CEYEHUs XWMbl Fy 1 matepuana
Xunbl (Meab, antoMuHMin). C NOMOLLbI0 TEMNTOBON CXe-
Mbl 3aMeLLeHns Mo NobomMy 3agaHHOMY CEHEHUIO XKUTbI
Fx (C ydeToM ee maTepuana) MOXHO ONpeaenuTb TOK
XWnbl Ly, NpY KOTOPOM TemnepaTtypa Xurbl JOCTUTHET
anutensHo pgonyctumoro ana Cr13-msonauum 3Hadve-
HUs Ty = 90°C. HangeHHbI Taknm obpasomM TOK B XKune
L — onuTensHo gonyctumbli Tok K.

OueBugHo, 4to ecnm ogHy m Ty Xe KJ1 nponoxuTb
B rpyHTe B Tpybax unu B rpyHTe 6e3 TpyO, TO n3-3a pas-
NNYHBIX YCIOBUIA OXNaxaeHus kabenew B OBYX ykasaH-
HbIX Crly4Yasx norfy4artcsi pa3Hble ANUTENbHO OOMNyCTU-
Mbl€ TOKM — COOTBETCTBEHHO, Inon(m) U Inon. OTHOLLEHME
TaKMX TOKOB Ha3sblBAeTCS MOMPaBOYHbIM KO3hdULumneH-
TOM Ha MpoKnagky B Tpybax:

Inon(m)
—— =Ky,
Inon
rae Inoner) — Aonyctumbii Tok KIT B TpyBax (pucyHok 2a);
Inon — ponyctumbln Tok KI1 6e3 Tpy6 (pucyHok 26).

[Mpn cpaBHEHWW CXeMmbl PUCYHKOB 2a 1 26 cknagpbl-

BaeTcsl BrievaTrnieHme, 4Yto Tpybbl 3aTpyaHSsItOT npouecc

Puc. 2. Tennoeasi cxema 3amewieHusi KJ1: a) npoknadka e epyHme 8 mpybax; 6) npoknadka 8 epyHme 6e3 mpy6b
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ANNMHWMUA

oxnaxgeHus kabernen, Tak Kak B TEMSIOBON CXeme npu
TpyOHOWM NpoKnaake MOsIBNSATCS cpasy ABa AO0MOSHU-
TenbHbIX TEMMOBbLIX COMNPOTUBNEHMS Rg U Rt. o aTom
NPUYMHE CYMNTAETCH, YTO ONIUTENBHO OOMNYCTUMbIE TOKM
K, otBevatowme ycrosuto Ty = 90°C, 0b6a3aTenbHO Ha-
XOOATCS B COOTHOWEHWN Inonery < Igon, TO €CTb BCeraa
cnpaBeanmBo Kt < 1. lNpuyem B HOPMAaTUBHbLIX OOKY-
MEeHTax 3a4acTylo AaXKe YKasblBaeTCs KOHKPETHOE YHU-
BepcanbHoe 3HaveHne Kt = 0,9.

Hanpumep, ecnu npu npoknagke B rpyHTe KIJl
nvena Jonyctmmbiid ToK Inon = 1000 A, 10 B cny4ae
npoknagkM B Tpybax OOMYyCTUMBLIA TOK CHU3UTCA OO
Inon(my = K7 * Inon = 900 A. Takum obpasom, ans obecne-
YeHuNs UCXOAHOM nponyckHom cnocobHocTn 1000 A npo-
EKTUPOBLUMK ByAeT BbIHYXXOEH MCKaTb CNOCOObI CHU3UTb
Temnepartypy kabenen 1 NnongeT Ha yBenuyeHne ceve-
HUA Fy, YTO BbI3oBET yaopoxaHue KIl. MNpueegeHHble
paccy>XaeHust ABnATCA 0ObIYHBbIMU AN MHOMMX NPOEK-
TOB, OOHAKO OHWM Ga3npylTcst Ha OWMOBOYHOM MNpeano-
noxeHuun, yto cnpasegnueo Kt = 0,9. Ha camom gene
BNMsiHue Tpy6 Ha onmMTenbHO AonycTUMbIn Tok KIT HocuT
CNOXHbI XapaKkTep, 1 B psife cryvyaeB Tpybbl HE TONbKO
He CHWXXatoT JOMNYCTUMbIN TOK, a Aa)e, HarnpoTuB, NOBbI-
LuatoT ero.

OTnnune cxeMbl pUCYHKaA 2a OT CXeMbl pUcyHka 20
3aKM4YaeTcsl He TOMNbKO B HanmMyuu Rg U Ry, HO Takxe
1 B pa3HON BENUYMHE Rr, TaK Kak B NepBoMm crnyyae (Rr())
C TPYHTOM KOHTaKTUpYyeT Tpyba, a BO BTOPOM Crlydae
(Rr(s)) — cam kabenb. Ha npumepe TpexdasHoro kabens
B pacyeTte Ha 1 M ANvHbI MOXHO 3anucarhb:

e (%)
Re=3- 50 in (L)
Rriw=3" 5 in (%),

roe ps, PT, Pr — YAENbHbIE TEMNNOBbLIE COMNPOTUBIEHNS
BO3ayxa (C y4eToM ero KOHBeKuuu), TpyObl U IpyHTa;
d — HapyXHbIn anameTp kabensi; D u Dg — HapyX-
HbI U BHYTPEHHUI AnameTpbl TpyObl; ir — rnybuHa ka-
6enen B rpyHTe (He meHee 0,7 m gnsa KI1 6-20 kB, He
meHee 1,0 m ans K1 35 kB).

B cnyyae ncnonb3oBaHusa Tpy6 oxnaxaeHuto kabe-
new MellaeT TennoBoe ConpoTUBREHNe Rg + Rt + Rr(a),
a B cnyvae 6e3 Tpy6 — TennoBoe COnpOTUBIIEHNE Rr ).
Tak kak guametpbl Tpybbl D 1 kabens d cooTHOCATCA
kak D > d, To cormacHo cpopmynam Bcerga cnpaseavBo
Rr(a) < Rr(s), 1 TOr4a HET BO3MOXHOCTY 3apaHee NoHATb,
KaKvVM OIKeH OblTb 3HaK HepaBeHCTBA Rg + Rt + Rr(5) S
S Rr(s), TO €CTb HET ICHOCTU, @ B KaKoW 13 cxeMm (C Tpy-
6amu nnm 6e3) cymmapHoe TEMnoBOe COMPOTUBIIEHME
Oyner MeHblUe W, criefoBaTernbHO, ANUTENbHO AONYCTU-
MblIi TOK KIT — GonbLue.

Ecnn Rg + Rt + Rr(a) > Rr(ﬁ), TO NpoOKnagka B Tpy-
Gax OCnoxHsieT oxnaxaeHuwe kabenen (3a cuer
BNMsHNUSA BOo3gyxa B Tpybe M ee CTeHku), U Toraa
Kt = Inonry / Inon < 1.

Ecrim Rg + Rt *+ Rra) < Rr), TO Mpoknagka B Tpy-
fax ynpolwiaer oxnaxgeHue kabenen (3a cyeT 6onb-
LWION nrfowagn KoHTakTa Tpybbl C rpyHTOM), M Torga
KT = IJJ,OI'I(T)/ILLOI'I >1.

OuyeBMAHO, YTO BNMUsIHME TPyD Ha AOMYCTUMbIA TOK
KIT onpegensaetca Temu e daktopamn, 4TO U BENU-
YMHbI TEMMOBbIX COMPOTUBMNEHWA Rg, Rt, Rr@), Rre).
B uyacTtHocTu, BnusiHue Tpyb OyaeT 3aBUCETb OT YAEerb-
HOro TEMJIOBOrO COMPOTMBMAEHUSA TPyHTa pr U TpybbI pr,
oT rmy6uHbl npoknagku KIl hr, oT anametpoB TpyObl D
n Dg, OT AgnameTpa kabens d.

Hanpumep, pgaxe npu CcTaHOapTHOM 3HAYeHUU
Dg | d = 1,5, xapakTepHOM [Ansl NpPOKnaaku kabenen
B Tpybax, n yaenbHOM TEMNIOBOM COMPOTUBIEHMM NOSN-
MepHbIX TpyO pr = 2 (M'K) / BT koadbcpumumeHT K1 Byaet
onpefensiTbCsa CBOWCTBaAMW IPyHTa pr U rmybuHon npo-
KNnagkuh hr, TO eCTb He MOXET UMETb OAHO U TOXe Mo-
CTOSHHOE 3HayeHue Kt = 0,9, B yacTtHOCTM, Npu noBbI-
LUEHHBIX pr M A, XapakTepHbIX NPy Npoknagke kabenen
B Tpybax metogom HB, koadhduumeHT Kt MOXeT Oo-
cturaTtb 1,0 n gaxe bonee.

MPOKINAOKA
B TPYBAX KJ1 110-500 KB
IOna KJT 110-500 kB BnusiHue Tpy6 Ha gONMyCTUMbIA TOK
ele 6oree CNOXHO, MOCKOMbKY B 3TUX CETAX NPUMEHSI-
HOTCS1 MCKITIOYMTENbHO ofHodasHble kabenu, u kaxaas
¢asa pacnonaraeTcs B cBoell CO6CTBEHHON OTAENbHOWN
TpyGe (pucyHok 3).

OpHodbasHble kabenun pekoMeHAyeTcs Mpoknagbl-
BaTb COMKHYTbIM TPEYrofibHUKOM, TaK KakK Mpu 3TOM
obecne4vmBaeTCcs BbiCOKasi CTENEHb KOMMeHcaums mar-
HUTHbIX MONIeN TOKOB Tpex a3, TO eCTb YMEHbLUAETCS
MarHuTHoe none KI1 n ero BnuaHve Ha niogen n cocen-
HWe NuHWK, Gnarogaps YeMy MoBblLAETCA anekTpobe-
3onacHocTb KIJ1.

Ecnu BMecTo Npoknagkyu COMKHYTbIM TPEYTrONbHUKOM
Tpu hasbl peLeHo pacnonoXnTb B Tpex Tpybax, To npu
onpegeneHun anurtenbHo gonyctumoro Toka KJT cne-
AYET y4eCTb He TOMbKO AOCTATOYHO CIIOXHOE BIUSIHUE
TpyO, KOTOpOE ObINO PacCMOTPEHO paHee Ha npumepe
KT 6-35 kB, HO n TOT npocTon doakT, 4TO nodasHas
npoknagka kabenen B Tpybax yBennuMBaeT paccTos-
H1e Mexay asamm (Co 3HaYeHust s = d, OTBeYaroLEero
avameTtpy kabens, o s = D, oTBevawLlero aMamerpy
TpyObl), ynydiias oxnaxgeHve kabenen n obecneunsas
pocTt gonyctumoro Toka KIl.

Mpouecc yyeta Tpyo anga KI1 110-500 kB npegnona-
raet, YTo JOSMKHbI MPUMEHSITBCS Cpa3dy ABa MonpaBoOY-
HbIX KO3pnLUmneHTa:

monm _ e ke

Inon

roe Ky > 1 — yunTbIBaeT ynydlleHne OXIaKaeHus Ka-

Benen Npu oTkase OT NPOKNaakn Tpex a3 COMKHYTbIM

TPEYronbHUKOM s = d B NOMb3y Pa3oMKHYTOr0 Tpeyrosnb-

HUKa s = D (pucyHok 36); KT S 1 — y4uTbIBaeT BNMsiHUE
camon Tpy6bl (kak anga KJ1 6-35 kB).

OnbIT MogenupoBaHus npoueccoB KJl, nony4YeHHbIN
B CMeLManM3mpoBaHHbIX NporpammMax, no3Bonun ycra-
HOBUTb, 4TO y MHormux KI1 110-500 kB cnpasegnuso
Ks - Kt =1,05 + 1,15. Takum obpasom, nodasHasi npo-
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a)

knagka kabernem B NONUMEPHbIX Tpybax npuBOAMT
K yBENMYeHuto anutensHo gonyctumoro Ttoka KJ1 Ha
(5 - 15)%, YTO O3Ha4aeT [,ElOI'I(T) = (1 ,05 + 1,15) . [,ElOI'I-

oT/NNnuYunsA CTAPOIro
M HOBOIO NOKOMEHUM KN

MonpaBoyHbIn KoaddumumeHT Kt = 0,9, yuuTbiBato-

wun BnmaHue Tpy6 Ha gonyctumbln Tok KJ1, BnepBble

MosiBUNICA B HOPMAaTMBHbIX [OKYMEHTax B TO Bpe-

Msi, KOorga y kKabenbHbIX ceTen Obinu criegywoume

0COBEHHOCTH:

— B Tpybax pasmeljanucb OOHOBPEMEHHO BCe asbl
KI, a nodasHas npoknagka He npumeHsinach (B Tpy-
Bax, 3anofnHeHHbIX BO34YyXOM, MPOKMaAbiBanuchb
rmaBHbIM obpasom Tonbko KJT 6-35 kB TpexdasHon
KOHCTPYKUMW);

— TpyObl yknagbiBanMcb OTKPbITbIM CNOCOBOM Ha AHO
TpaHwewn Ha rmybuHe He Gonee 1,5 M, Tak Kak gpy-
rme cnocobbl GbINMM Mano M3BECTHbI (B YACTHOCTH,
He ObINO 3akpbiToro cnocoba MHB, gns koToporo,
Kak MpaBuIio, XapaKTepHO MOBbILIEHHOE yAernbHoe
TENnoBOE COMNpOTUBEHME rpyHTa pr Bokpyr KJ1, cesi-
3aHHOE CO 3HAYUTENbHOW MYyOGUHOW MpOKNagku hr
BMnoTb 40 20 m);

— Tpybbl ObiNMM NpenmyLLecTBEHHO U3 acbecTa, KOTO-
pbI NO CYTU ABNSANCH TENNON30NATOPOM 1 obragan
3HaAYUTENbHBLIM YAENbHbIM TEMMOBbLIM CONPOTUBIIE-
Huem, gocturawowem senuuuHel pr = 10 (M-K)/Br,
yTO B 5 pa3 6onble conpotmeneHus pr = 2 (Mm-K)/Bt
COBPEMEHHbIX MONMMEpPHbIX TPyO.

KoadbdpumumeHt Kt = 0,9 BNonNHe KOPPEKTHO OMUChHI-
Ban BnugHue Tpyb Ha AONyCTUMBbIA TOK «cTapbixy» KIl,
OOHaKO yKa3aHHbIN KO3A(PPULNEHT COBEPLLEHHO HE y4u-
TbiBaeT, 4YTO 3a nocneaHue 20 net B KabenbHbIX ceTax
NPOMN3OLLNN CYLLECTBEHHbIE U3MEHEHNS — MOMEHSINach
N KOHCTPYKUMS Kabenew, M cnocobbl MX MNPOKMNaaKu,
1 matepwvansl Tpy6HOM npogykumn. He ctont yamensiTe-
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6)
Puc. 3. KabernbHas nuHusi 110-500 kB, nponoxeHHas 8 nonumepHbix mpybax: a) o0Hogha3HbIl kaberib, 6) mpu 00HOha3HbIX Kaberns

¢, 4to KoachdpurumeHT Kt = 0,9 BGonblue He oTpaxaeT
WCTUHHbIX TennoBbix npoueccos KI1.

3AKNIOYEHME

PasmelyeHne kabenen B Tpybax ctano ogHUM M3 pac-
npocTpaHeHHbIX cnocoboB npoknagku KJT Bcex knac-
COB HanpsikeHus. BnusHue Tpy6 Ha gnutenbHo no-
nyctumbin Tok KJT MHOroobpasHo, n ero HeBO3MOXHO
onucatb BBEAEHMEM YHMBEPCAnbHOro MNOMpaBOYHO-
ro koacpgpuunenta Kt = 0,9. B uenon cepun cnyyaes
TpyOHasa nmpoknagka He TONbKO He CHWXaeT AOonyCTu-
Mbin Tok KJ1, HO gaxe, HanpoTMB, MOBbLILLAET €ro, YTo
0cobeHHO 3aMeTHO Npu nodasHoM npoknagke kabenewn
B Tpybax.

UT0Bbl KOPPEKTHO y4MTbIBaTb BnugHue Tpyb Ha Oo-
NyCTUMbIA TOK U He 3aBblllaTb CeYeHue Xunbl Fy Ka-
Genewn, cnegyeT NpoBoauTb TennoBble pacdeTbl KIT He
yepes CUCTEMY YMPOLLEHHbIX MOMNPaBOYHbIX Ko3adhdu-
LWEHTOB, @ C MOMOLLbI TOYHbIX Hay4YHO-OBOCHOBaH-
HbIX METOAMK, YYMTbIBAOLWMX BCE BRMsomMe hakTopbl
N peanu3oBaHHbIX B Pa3fnyHbIX CreunannampoBaHHbIX
KOMMbIOTEPHbIX NporpaMmmax. Takue nporpaMMHble Npo-
OYKTbl UCMOMb3YET UHXUHUPUHIOBBIA LEHTP OHEProTaK,
BbIMOSHASA Ha 6€3BO3Me30HON OCHOBE 1 TEMNJOBbIE pac-
4yeTbl, U MHOTVE Apyrne, HeobxoanMble NpPU NPOEKTUPO-
BaHuK coBpeMeHHbix KJ1. IR
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