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OIITUMH3ALHA TEII/IOTASOAHHAMHYECKHX
PACYETOB TOIIO/IOTHYECKH C/102KHbBIX

BEHTH/IALIMOHHBIX CETEH

P a3pa6o7'aHa K/]aCCI/Id)I/IKaLII/IH THIIOB I10AO0OHA HIAXTHBIX BEHTH/ISLIMOHHBIX CeTell H
Hari/eHbl d)OpMy/IbI pacdetra 3KBHBa/IeHTOB /1A Tell/Iora30AnHaMH4YeCKHX pacdeToB TO-
TTO/IOTMYECKH C/TOXKHBIX BEHTH/IALIMOHHBIX CEeTeH.

KrroueBele crioBa: Bo3ayxopacripeae/leHne, OIITHMH3allHA, YHC/IeHHbIe MeTOAbl pacdera,

HeCTall[HOHapPHOCTb.

B HacToslIllee BpeMs Ha/muve Ta-
KOTO MOIIHOTO MHCTPYMEHTa,
KaK YMC/IeHHbIe METO/bl PacyeToB II0-
3BO/ISICT MOACMUPOBATh a3PO/IOTHUeCKHe
MPOLIeCChI, MPOXOAsAMe B BeHTH/IALIY-
OHHBIX CeTsX /OO0 C/IOXHOCTU. B co-
BOKYITHOCTU C OOLKM HabopoM UMelo-
IIMXCS TEOPETUYECKHX [AaHHBIX U (PU3U-
YeCKUX Mozener IMPOUCKOASIIMX TPo-
LIECCOB YHC/IeHHBbIe METO/Ibl TO3BO/ISIOT
pelath ceAyolre 3ana4d PYAHUIHOM
a3PO/IOTHU:

e pacyeTr CTalMOHAPHOTO BO3AYXO-
pacrpesneneHus;

e pacueT HeCTaLIMOHAPHOrO BO3AY-
XOpacrpeaeneHus;

e pacyeT TrasopacripeneneHus (ra-
30IepeHoca);

e pacuer TerviopacripesesieHust (te-
I/IOTIePEHOCa).

[Tpu sToM, ecv pacyeT craLvoHap-
HOTO BO3AYXOpacIlpeae/ieHUsl IUPOKO
MIPUMEHSIETCS U SIB/SIeTCS] OCHOBHBIM WH-
CTPYMEHTOM MPOEKTHPOBAHUS U YIIpaB-
MleHVsl BEHTW/SLIMOHHBIMK CeTSIMH, TO
OCTa/ibHble 3a/1aul a3PO/IOTHH SB/ASIIOTCS
6ornee crielpUUHBIMH.

Pacuer HecrallMioHapHOrO BO3aYXO-
pacripesenieH|si Ha HaCTOSIIMNA MOMEHT
BpeMeHH HaXOAWT TpPHUMEHeHWe IIpU
MOZICNIMPOBAHUKM  C/IOKHBIX OBICTPOITPO-
TEKaIoIIMX [MPOLIECCOB B BEHTH/ISALIMOH-

HOM CeTU — TaKWX KaK aBapHMHbIe CH-
TYaLIMM, CBSI3aHHBIE C PeBepCUpPOBaHiEM
I[BY wnu 3azeficTBOBaHVEeM AOIOMHU-
TeNIbHBIX WMCTOYHWKOB TArM (K KOTOPBIM
MOXKHO OTHECTHM U TeIVIOBhIe aerpec-
CHH), a TaKkKe MPU CO3AaHUM CHCTEM aB-
TOMATHUECKOTO YIIpaB/IeHHs BO3AYXO-
pacripesie/leHieM B BeHTW/ISLIMOHHBIX
ceTsx.

Pacuetsl rasopacnpeaeneHus U
Ter/opacripeaeneHus, KOHEYHO,
MIMEIOT MECTO MPU MIPOESKTUPOBAHNU U
YIpaB/AGHUN BEHTHAALIMEN A1s TeX
MaXT U PYAHUKOB, A1 KOTOPBIX AaH-
Hble (PaKkTOPhl UMEIOT pelllaloliee 3Ha-
yeHre. Ho ocoOwifi MHTepec U Baxk-
HOe 3HaueHWe [aHHbIe pacuyeThl HMMe-
0T B C/lyyae BO3HMKHOBEHHS aBapHii-
HOM CUTYalUWM /18 CIlaCeHUs XKU3Her
ropHOpPabOoUlX.

Bce ykasaHHble 3agaud Hallld pea-
MY3alMio B Buze TerviorasoavHaMuye-
ckoro (TT'l) pacuera B TIBK «Aspo-
Cerw». Ilpolieccrl nepeHoca paccUrThI-
BaloTCs Ha OGase MoJend HAeabHOrO
BBITECHEHHsl, WCXOAHBIMU 711 KOTOPOM
SIBASIIOTCA aHHble CTallMOHAPHOTO BO3-
ayxopacnpenenenus. [Ipu pacuere cra-
LIMOHAPHOTO  BO3AYyXOpaclpeaeneHus
HICIIONB3YeTCsl HeCKO/bKO MeTOAOB pac-
yeTa, Cpeau KOTOPBIX BhIICIACTCH IO
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Aaponnuamuqeclcoe
HecTanuoHapHoe Bo3ayxopacnpeaejieHHe
L, S, Tononorus cetn

I'azopuaamMuyecKoe
I'azopacnpeneiienne
C -4—» TONOJIOTHA CEeTH

TepMoagHHAMHYIECKOE
Tennopacnpenenenue
T -a—» TOMDOJIOTHA CETH,
TlapaMeTphl MacCHBA TOPHBIX IOPOL

Knaccugpukauusa THIOB NOAOOHS BEeHTHASAUHOHHBIX ceTeH

CKOPOCTU cueTa M cxoamMmoctu Meron
KOHTYpHbIX pacuetoB (MKP).

Tem He MeHee, pacueT AWHaMHYe-
CKHX [IIpOLIeCCOB, ITPOUCXOAANIUX B
IaXTHOM BEHTW/IALIMOHHOM CeTH, JaH-
HbIM MeTOZOM ITPOW3BOAWUTCA UTEpaLH-
OHHO O BpEeMeHU. DTO BbI3bIBAET He-
06X0ANMOCTb MHOTOKPATHO pellaTh 3a-
Aa4yy CTallMOHApHOTO BO3AyXOopacripe-
AeneHUs C 3aJaHHBIM 1LIaroM IO Bpeme-
HU A715 C/IOKHOM U Pa3BeTB/IEHHO!M BeH-
TUMSALIMOHHOMN CeTH.

B HacToslleM gaxe npu MNpHMeHe-
HUM COBPEMEHHON  BBIMHUC/IUTE/IbHON
TexHuku npouecc TI/-pacuera 3aHu-
MaeT 3HauuTe/lbHOEe BpeMsi, A1 0cobo
CMIOKHBIX CeTel COCTaB/sollee AeCATKU
MUHYT. B aBapuiHON cuTyallMM, Koraa
pacueTnl TerviorasoriepeHoca MOIYT I10-
MOUb CMacTH /moaer, HeoOXOoAUMO IPo-
M3BOAUTL TMOAOOHBIE pacueThl 3a Kak
MOXKHO Ma/lble TPOMEKYTKU BpeMeHH.
Kpome Toro, ans npousBoactea TI/I-
pacyeTa KOMMYeCTBO BBOAMUMBIX HCXO/I-
HBIX [AaHHBIX TPAMOITPONOPLIMOHA/TBHO
KO/TMYeCTBY BeTBell U Y3noB. Bgon
OonblMx OObEeMOB AaHHBIX TaKkKe He-
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Kerare/leH B aBapUMHON CUTYaLIUM, TeM
6Gonee, UYTO 3ayacCTyio MpH pacyeTe Ba-
JKeH orlpe/erieHHbI YJaCTOK BeHTW/Is-
LIMOHHOM CeTU, a He BCA CeTb B LIe/IOM.

[na pemeHus 3agaud YCKOPEHUs
pacyeToB B YC/IOBHAX aBapUMHBIX CH-
TyaLmMi TpebyeTcsi MPOU3BOAUTL Bbiae-
fleHHe UHTepecyIolNX Y4acTKOB BeH-
THUASLIMOHHOM CeTH, TOIO/IOTHA KOTO-
PBIX AOMKHa ObITb TMpeacTaB/eHa Moa-
PO6GHO, U 3aMeHY Ma/IOWHTEePeCyIo-IrX
YJacCTKOB 3KBHBazieHTaMu. [las 3Toro
TpebyeTcs KAacCUPUIIMPOBATh BEHTH-
ASLIMOHHBIE CeTy IO TUIaM Moaobus U
paspaboTaTts POPMY/IbI 715 pacueTta 3K-
BUBA/ICHTOB.

Knaccudukalmss TUMOB — oaobus
npescTaB/ieHa Ha puc. B Kaaccuduka-
LMY Bble/IeHbl C/leayiollrie TUIbl [1010-
Ous: aspoArHaMUUYeCKOe, ra3oarHaMu-
yeckoe, TepMoaMHaMHUeckoe. A3poau-
HaMH4ecKoe roaobre B CBOIO ouepesb
rnoApasaensercs Ha MoaobHe MpH CTa-
LIMOHAPHOM BO3aYyXOopacripeaeeHn U
rnoaoGye MpU HeCTalHMOHAapHOM BO3Yy-
xXopacripeneneHur. Kpome mpouero, B
K/IacCU(PHKaLIMY BblZIe/IeHbl YPOBHU T10-



[06usA, YKasblBalolMe I0C/1e0BaTe /b
HOCTb HaXOXKICHHs HeOOXOAMMOTO YMC-
f1a MapaMeTpoB BeTBU-3KBUBA/ICHTA /711
cobmoaeHus 1oaodHs TOro WM HWHOTO
THIA.

OCHOBHBIM THIIOM TMOAOOGUS A71s1 MO-
[eMUPOBAHKMA IUAXTHBIX BEHTH/IALIMOH-
HBIX CeTel SIB/IAeTCH aspOANHAMHUUECKOE
rnoaoGve Mpu CTaLMOHAPHOM BO3AYXO-
pacripeneneHru, KOTopoe O3HadaeT pa-
BEHCTBO a3POAMHAMHUYECKOro  COIpo-
THB/IeHUsI K 3KBHBa/leHTa W PearsibHOro
y4acTKa BeHTW/ALMOHHOM cetd. Oue-
BUIHO UTO COMPOTHB/ICHUE 3KBUBa/ICHTa
MOXHO OIpeae/vuTh IyTeM 3amepa [e-
npeccyy yyactka fH v ero pacxona Q.
Toraa aspoavHaMHyeckoe COIPOTHBIIC-
HYe 5KBHBa/ICHTa BBIYKC/ISETCH:

R= i (1)
QZ

[lns pacyeToB AMHAMHUECKHX MPO-
LIECCOB B MIAXTHBIX BEHTU/ISALIMOHHBIX
cerax Tpebyercs aspOAvHAMHUECKOe
rnoaoGye MpyU HeCTaLHMOHAPHOM BO3ay-
xopacnpenenenud. [laHHoe moao6ue
TpebyeT HaXOXKAeHWA AMWHBI L W mio-
maan ceveHust S BRIPAaOOTKH-
SKBMBA/ICHTA, a TAKXKe HAIIPAMYIO 3aBU-
CHUT OT TOIO/IOTHH PeasibHOro YyacTKa
BEHTW/IALIMOHHOM ceTH. Kpome ykasaH-
HbIX Be/IMYMH, [AaHHBIA TUIl T10A0OUS
TpebyeT MoaobHs a’3pOANHAMHUUECKHX
COINPOTHB/ICHHH BeTBU-3KBUBA/IGHTA U
pearbHOro  ydacTKa BeHTH/ISLIMOHHOM
cetd, T.e. sBAseTcs 0oriee BBICOKHM
YPOBHEM I10A06Ms 110 OTHOIIEHUIO K a3-
POAMHAMHUYECKOMY ITOAOCHIO TIPU CTa-
LIMOHAPHOM BO3AYXOpacIipeae/IeHUH.

['Ipu nocnenoBatenbHOM CoeAVHEHHH
N BetBeilt, amvHoOM L; v cedeHueM S;
anvHa L v ceyeHre S sKBHBa/ieHTa OIl-
penensieTcs ypaBHEHUAMMU:

L=S1,. (3)

[lpy mapannensHoMm coeavHenyy N
BeTBel, AMMHOM L; U ceyeHreM S; anvHa
L 1 ceuenne S BeTBU-3KBHBA/ICHTa OIl-
penensieTcsi pelleHreM Creayiollei CUc-
TeMbl YpaBHEHWM:
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[lpy sToM, Kak creayeT 3aMeTHTh,
HeoOXOAUMO 3HaTb VIMHBI W T/IOIAAU
ceueHHs BbIPabOTOK B peanbHOM YYacT-
Ke BEeHTW/IAILIMOHHOM CETH.

Pacuethl TenziopacripesneneHusi u Te-
T7I0NIepeHoOCca B MIAXTHBIX BEHTH/ISALIMOH-
HBIX CeTsX CAOMXKHOM TOIMO/IOTHU TPeby-
IOT TePMOAMHAMHUECKOro noaobus, 4To
KpoMe 1oaobus MapaMeTpoB HeCTallho-
HapHOTO BO3AYyXOpacllpesie/leHus Tpe-
OyeT Takke IOAOOHA TeMIlepaTypPHBIX
Mosiell peasibHOTO YYacTKa BEeHTH/ALM-
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OHHOM CeTH U BeTBU-9KBUBA/IeHTa. B
MeVICTBUTE/TbHOCTH, WHTEpecC Ipe/cTaB-
AsieT CYMMapHOe KOIWYECTBO TeIVIOTHI,
KOTOpOe 6yzeT ronydath (WM OTAaBaTh)
BO3yX MAaCCHBY Kak MPU ABMKEHUH 10
peanbHOMY YJacTKy, TaK W IPH ABHKe-
HYM [0 PacyeTHOMY 3KBHBa/leHTy. [ Ipu-
MEHWB M3BECTHBIM 3KCIIOHEHLIMA/IbHBIN
3aKOH MazeHus (/1M BO3paCTaHHs) TeM-
repatypbl BO3Ayxa [0 MYTH ero ABukKe-
HUS:

aPx

T(x)=T, +(T, - T, )e*® . (8)

[ns onpeneneHys MapaMeTpoB 3K-
BMBa/ICHTa [AOCTAaTOYHO 3HAThb TeMIlepa-
TYpbl B Hadazie 1o W KOHLe 17 pealb-
HOTO BEHTH/IAILIMOHHOIO Y4acTKa. Takxke
HeoOX0AMMO 3HaTh TeMriepaTypy MacC-
Ba TOpPHBIX nopoa 1, Torma B Beipa-
OOTKe 3KBUBa/ICHTE, B KOTOPOM TeIlIO-
OOMeH OCYIIeCTB/IAeTC M0 3akKoHY (8),
rnapameTpbl AO/MKHbI ObITh MOAOGPAHBI
Tak, 4YTOObl KOHEUYHble M Haya/lbHbIe
TeMIlepaTypbl CcoBMaganu ¢ Iop u 1;
OToMYy YCMOBUIO YIOBAETBOPSAET YpaB-
HeHUe A1 HaxOMXAEHWs [epuMerpa U
[IVHBI BHIPAaOOTKU 3KBHBA/ICHTA:

_pCan TL_TE)
a 1,-T,

PL = ©)

Takum 06pasoM, Y Ter/0BOro 3KBH-
BasleHTa AnvHa L v nepumerp P nomxk-
Hbl ObITh TMOAOOpaHb TakKuM OOGPa3oM,
yTOBbl KX TMpPOU3BeseHue ObI/IO paBHO
MpaBoy YacTu BoipaxeHus (9). Bce me-
peMeHHble, BXOAsLlMe B ero IpaByio
YyacTb, MOIYT OBITb HENOCPeACTBEHHO
orpe/ieqieHbl B XO/le HaTYPHBIX 3aMePOB.

3amerum, uto Ty u 17, a Takke @
yyacTKa, AO/KHbBI ObITh MO/MYYEeHBl B XO-
e IPOBeAeHUsl TeMIIepaTypPHOM U BO3-
AYIIHON CheMOK.

Pacuertsl razopacripeaenenvs u ra-
30MepeHoca B MIAXTHBIX BEHTH/ISALIMOH-
HBIX CeTAX B CBOIO ouepenb OCHOBBI-
BalOTCA Ha TepPMOAUHAMUYECKOM I10-
n006UM peanbHOro YuacTka BEeHTU/IALIN-
OHHOM CeTM W  BbIPaOOTKU-3KBU-
Ba/leHTa U TPeOYIOT HaxOMKAEHUs pac-
YeTHBIX POPMY/ A7 HaxOXKAeHUs Ila-
pPaMeTpOB 3KBHBa/IeHTa 7151 10/ KOH-
LleHTpauui razoBort npumecu C B
AXTHOM aTMocdepe Ha peanbHOM
yJaCTKe BEHTH/ISILIMOHHOM CEeTH.

B pesynbrate, paspaboTaHHas Kaac-
cvpUKalMs TUMIOB TMMOAOOHSA BeHTH/IS-
LIMOHHBIX CeTel W HaieHHble POPMY/IbI
AMs1 pacyueTa MapaMeTpoB 3KBHBa/ICHTOB
MO3BO/IAIOT TTPOU3BOAUTL PacyeThl To-
[MO/IOTMYECKH  C/IOKHBIX BEHTH/ISLIMOH-
HBIX CeTeil B YCIOBUAX aBAPUMHBIX CH-
TYaLIMH.

— Kopomko 06 asmopax

aero_kaz@mail.ru

otaenenus PAH, artzait@rambler.ru

otzaenenusi PAH, traph@rambler.ru

Kasaxos B.I1. — NOKTOp TeXHUYECKHX HayK, 3aBeAyIoLIHi 1abopaTtoprel aspo/ioruy 1 Te-
riiiodousuky [ TepMckoro ropHoro vHctrTyTa Ypansckoro otaenenvs PAH,

SatitieB A.B. — Maaammi HaydHbIM cOTpYAHUK [ lepMCcKoro ropHOro MHCTUTYTa Ypansckoro

I'prmyn E./T. — Maaamyi HayyHbldA cOTpYaHYK [ lepMcKoro ropHoro MHCTHTYTa Ypasisckoro

194






