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Ilposedeno ananiz éenukoi KitbKOCMi CIMAMUCMUYHUX OAHUX 3MIHU MUCKY 68 Hei30MePMIUHOMY HAQp-
monposooi 3 deghexkmamu 6 npoyeci 1ioeo excnayamayii. Q0eprHcano aHaNiMmuyHi 3a1eHCHOCMI 3MIHU Mu-
cKy 6i0 mepMminy excniyamayii mpyoonposody. Pospobneno Haykogy memooonozito 00UUCIeH s 3a2alb-
HUX NPUBEOEHUX HANPYICEHb 3 8PAXYBAHHAM Koeiyicnma excniayamayii Hagpmonposody 3 degexmamu
ma pexcuMHUX napamempis nepeKayvy8ants 3i 3MIHHOIO 8eIUYUHOIO NOKA3HUKA pedcumy pyxy piounu. 3a
pesyrbmamamu 6a2amo8apiaumHuX po3pPAaxyHKi6 6CIMAHOBIEHO 3ANEIHCHOCTHI 302ANbHUX NPUBCOCHUX HA-
npyscenb ma Koegpiyicuma excniyamayii 610 enuburu oegexmy i 00CAIONCEHO BNAUE GETUYUHU NOKAZHU-
Ka, Wo 3a1enHCUms 6i0 pexicumy pyxy piouHu, Ha eeluduny Koegiyicuma excniyamayii Hagpmonpogoody ma

3A2AIbHUX NPU BEOCHUX HANPYICEHb 8 MPYOONP0o600Ii 3 OeheKmamu .
KitrouoBi ciioBa: poboumii THCK, HAPYKEHHS B CTiHIII TPyOH, KoeilieHT ekcrutyarallii TpyoonpoBo-

ay.

IIpoussedén ananus 601bUI020 KOIUYECBA CMAMUCTIUYECKUX OAHbIX USMEHEeHUs 0aBNeHUs 8 Heu30-
mapmuyeckom Heghpmenpogooe ¢ degpekmamu 6 npoyecce e2o skcnayamayuu. Ilonyuensvr anarumuieckue
3a6UCUMOCIU UBMEHEeHUs OAaBNeHus om CcpoKa SKChiyamayuu mpybonposooa. Paspabomana nayunas
Memooonocus paciema oOwWux NPUEeOEHHbIX HANPANCEHULl C YUEMOM Kodpguyuenma sKcniyamayuu
Hegpmenpogooa 3 degheKmamu U pedtCUMHbIX NApAMempos8 NepeKaiu8anus co CMeHHOU 6eIUYUHOU NOKA-
3amens pexcuma 0gudicenus xcuokocmu. Ilo pesyribmamam MHO208APUAHMHBIX PACYEMO8 YCIMAHOBIEHbl
3a8ucuUMocmu 0OWUX NPUBLOEHHBIX HANPANCEHUL U KOdhduyuenma >Kcnayamayuu om 21younsl oegex-
ma u uUccie008ano GIUAHUE BEIUYUHBL 3ABUCAUIE20 OM PEXHCUMA OBUICEHUS HCUOKOCMU NOKA3amens Ha
senudUHy Kodp@uyuenma sKCniyamayuy Hepmenposooa u 0OuuUx npUEEOEHHbIX HANPAXCEHUL 8 mpy6o-
npogoode ¢ oehekmamu.

KimroueBsie ciioBa: pabodee JaBlicHHE, HANPSDKEHHS B CTEHKE TPYOBI, KOIDOUIIMEHT dKCILTyaTallluu
TpybompoBoa.

The analysis of a large number of statistics pressure changes in non-isothermal pipeline from defects
during its operation. The analytical dependence of pressure on the life of the pipeline. Developed scien-
tific methodology of calculating the total stress resulted from taking into account the coefficient of oper-
ating the pipeline with defects and operating conditions of the transfer variable rate regime of the fluid.
As a result of multivariant calculations are set according to the general stress and resulted factor operat-
ing on the depth of the defect and investigated the influence of parameter values, depending on the mode
of the fluid on the value of the coefficient of operating the pipeline and in general led by stresses in the
pipeline with defects.

Keywords: working pressure, tension in the wall of the pipe, the rate of the pipeline operation.

Hadrorpancnopraa cuctema I[TAT «YkpTpancHadTay 3HaAXOAUTHCS B EKCILTyaTallii B CEPEIHbOMY
Bix 20 10 42 pokiB, B 3QJIGKHOCTI BiJl TEpMiHY BBOIY B JIiI0 1i CKJIaJOBMX. 3a 4ac eKCIUIyaTallil 3Ha4Ha
YacTUHA MaricTpajbHUX Ha(TOMPOBOMIB 1 TEXHOJIOTIYHOTO OOJaJHAHHS BHYEpIalia CBill pecypc, Heoll-
HOPa30BO Mi/jisirana MOoTOYHOMY Ta KalliTallbHOMY PEMOHTaM i 3actapijia MopalibHO. BkaszaHi TepMiHH
eKcIuTyaTaiii HagTonpoBoIiB Ta 00'€KTiB Ha()TOTPAHCIIOPTHOI CUCTEMH BHMAraloTh BKJIQJICHHS 3HAYHUX
KOIIITIB JIJIS IIJBUILCHHS HAAIMHOCTI 1 MIATPUMKH iX B TEXHIYHOMY CIIPAaBHOMY CTaHi, BAKOHAHHS TEXHO-
JIOTTYHMX PEriIaMeHTIB 3 MepeKkauyBaHHs HaQTH NpH 11 mepekauyyBaHHI 1 IPU 3yMUHIN HAQTOMPOBOTY.
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Ha cboromuiniHii JeHb MATAHHS SKCIUTyaTAIIMHOT HAAIHHOCTI 1 JOBOBIYHOCTI POOOTH HA()TOMPOBO-
JIB € TOCUTh 3HAYMMUM 1 BaXXIIMBUM. Baromuii HaykoBHi1 BHECOK Y BHPIIICHHS I[LOTO MUTAHHS BHECIH
Taki BueHi, sk A.b. Ai6unnep, [1.I1. boponaBkin, A.A. Kopmak, B.B. Kypoukin, H.A. Mamomus, B.S1.
I'pyns, A.®. Tuwmkis, JI. C. lllnamak, B.M. IBacis, €.1. Kpmwxkaniscbkuii, b.C. binoopan.

Cain BiA3HAYUTH, IO B HAYKOBHX pobotax [1,2] JOCHiyKeHO BIUIMB PEXUMHHUX MapaMeTpiB poOOTH
HEI30TepMIYHOT0 Ha()TOMPOBOAY HA MOro MPONYCKHY 3AaTHICTh, poOoTH [3,4] XapaKTepU3yIOTh HAIPY-
XKeHo — ne)opMOBaHUil CTaH JiHIHHOI YaCTUHU Ha(TOMPOBO/IB, PO3TIISIHYTI MPOOIEMH MPOTHO3YBAHHS
JIOBI'OBIYHOCTI TPYOOIIPOBO/IIB 3 BpaXyBaHHSM MaJjloO IIMKJIOBUX HABAHTAXKCHb.

B naniii poboTi aBTOPOM JIOCT/IKEHO BIUIMB KOJMBAHb TUCKY 1 HAPYKEHb HA €KCIUTyaTalliiiHy Ha-
JIHHICTD JTIHIHHOT YaCTHHHM HEI30TePMIYHMX Ha(TOMPOBOJIB, BCTAHOBJICHI 3aJISKHOCTI POOOYOro THKY
BiJl TEpPMiHY eKCILUTyaTallii B pi3HUX TOYKaX JIHIHHOI YACTHHU, pO3paxOBaHi 3arajibHi MPUBEJCHI HaIpy-
JKEHHs B HAMOLIbII HEOS3MEUHUX MUISHKaX Ha(TOMpPOBOLY 3 BpaxyBaHHIM PO3po0JieHOT aBTOpamMu (op-
MYJIH JUIsl BUBHAYCHHS Koe(illieHTa eKCIuTyaTaIlii.

B nopanbioMy ozepxani pe3ynbTaTH MOXYTh OYTH BHUKOPHUCTaHiI JUIsl PO3POOKH TEXHOIOTTYHHX
KapT yCTaBOK eKcIuTyarallii Hei30TepMiuHOro HadTONPOBOY, MIOKPAIIEHHS TEXHOJOTIT IIUKJIIYHOTO Tepe-
KayyBaHHS BUCOKOB’SI3KO1, IIBHJIKO3aCTUTal04u01 HA()TH 3 TOUKH 30py 3a0e3reucHHs] eeKTHBHOI Ta Oe3-
aBapilfHOI eKcIuTyaTalii JIIHIHHOT YacTHHN TPyOOIpOBOY, ONTUMI3AIlil ITapaMeTpiB TEXHIYHOTO JiarHoc-
TyBaHHS BHYTPIIIHBOI MOPOXHHHHU JTAHOTO KJacy HaTOIMPOBOJIB.

0O0’exToM nocinipkeHHs BUcTynae Hadronposin Jonuna — Iporoduy. Bin npusHayeHuii st nepexkadyBaHHs
BHCOKOB'sI3KOI IIBUIKO3acTHrarouol Hagtu JonmuHchkoro poxosuiia Big HI'BY “Jlonunanadroras” Ha HadTonepe-
po6nwmii 3aBon BAT “HIIK — I'anuuuna”. OcHOBHI TexHIUHI TapamMeTpy HaTOPOBOIY 3BeleHi y Tabmui 1.

Tab6auus 1 — OcHOBHI TexHiYHI XapakTepucTUKU HadpTonposoay Jonuna — JIporoouy

HaiimenyBaHHSI TEXHIYHOTO IMapameTpa Bennunna napamerpa
JloBkrHa TPYOOIPOBOY, KM 58,6
30BHIIIIHIH JiaMeTp 1 TOBIIMHA CTIHKH, MM Hinsaka 0-40 xm 273x9

minsiaka 40-58,6 kM 273x8

Pi3HuUIIS reoie3nIHNX MTO3HAYOK KIiHI 1 TOYaTKy Tpy-

Oonposoay, M -117
KinpkicTs HadTOMEpEeKavyBaTbHUX CTAHIIH 1
TeoMeTpHUHII 06'eM TTOPOKHUHU TPYGOIIPOBOLY, M 2994
Tuck

BurpoOysanns, MIla 8,5
poGouwuii, MIla 4,1
[IpoekTHa npoITycKHA 3AaTHICTh, MITH.T/piK 1,8

Hadronposin JJonunaa — Iporodud € 4acTHHOIO CKJIaJHOI HAQTOTPAHCIIOPTHOI CUCTEMH, SIKa OKPIM
3a3HaveHOro Tpyoonposoay Bikiarouae Hadrornposing OpiB —[Iporoduy (moBxuHO0 23,5 KM 1 ITiaMeTpoM
219x7 mm), HadTonposin Bopucnas —/lporobowu (nomxumHOoO 8,3 kM 1 giamerpom 168x7 Mm),
Hadronposin Xynun —poroduu (mopxuHoo 44,5 kM i giamerpoM 530x8 MM) Ta HOBO30YIOBaHMI
HadTonposin JJonmaa — Hangipra (moexkuHoro 78 kM 1 miamerpom 530 mm).

VY 3B'S13Ky i3 THM, 1110 00CSTH BUAOOYTKY AOIMHCHKOI Ha)TH HEAOCTATHI s Oe3MepepBHOrO TPaHC-
noptyBaHHs, Ha HadrornpoBozi JonuHa — J[porodud peanizyeTses CKilagHa TEXHOJIOTis UKIIYHOTO Tie-
pekauyBaHHs. [liciast mepekadyBaHHS MapTii MiAIrpitoi MOMMHCHKOT HAQTH  TPOBOAUTHCS TPOILIEC
BHUTICHCHHSI BUCOKOB'SI3KOT HA(hTH MaJIOB'SI3KOI0 POCIHCHKOI0 Ha(TOIO.

OcraHHS 3alOBHIOE TOPOXHHHY TPYOONPOBOAY JO HACTYIHOTO IUKIY TepeKadyBaHHS MapTil
nonHebkoi Hadtu. [lepen 3akauyBaHHIM TapTii JOMMHCHKOI HAQTH mependavaeTbes po3irpiBaHHs TPY-
00MpoBOy NUISIXOM IepeKavyBaHHsI MapTii migirpitoi pociiicekoi HadTH (AUB. puc. 1).

)
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Pucynok 1 — Peasizanisi TeXHOJI0Tii HUKIIYHOTr0 MepeKayyBaHHS

Peanizaris cxiagHol HMUKITIYHOI TEXHOJIOrIT MepeKkadyyBaHHs JOJIMHCHKOI HA(TH CYIPOBOIKYETHCS
CYTTEBUMH KOJHMBAHHSMH THCKY 3 MOMEHTY 3aIlyCKy J0 MOMEHTY 3yNHUHKH. Po3mojin THcKiB B mporieci
nepexadyBaHHs HaQTH 1 B poreci 3ynuHkd Hadromnposony JonuHa — J[porobud xapakTepu3yeTbes BiJl-
MOBITHUMU TpadikaMu 3MiHH THCKY I10 JIiHIHHIN YacTHHI TpyOOonpoBoay (AMB. puc. 2 Ta puc. 3).

Jani rpa¢ivHi 3aJeKHOCTI OTPUMAaHI HAMH B pE3yJIbTaTi OOPOOKH CTATUCTUYHUX JAHUX PEKUMIB PO-
6otu ganoro HadTonpooxy B mepion podoru 3 2001 mo 2010 poku amcnerdepcbkoi ciy:xou JIBJIC
«JIporoouy.
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Pucynok 2 — Po3noaia TuckiB Ha JdiHiliHil yacTuHi HadpTonpoBoay Jloauna-/{poroduy npu
UMJTIHAPUYHOMY NepeKavyyBaHHi JOJUHCHKOI HAPTH

Sx BuaHO 3 TpadiuHuX 3anexHocTel (puc. 3), y Hei3oTepMidyHOMY Ha(TOMPOBO/II B IPOIIEC] IUKITIY-
HOT'O TIepeKavyBaHHs JOJUHCHKOT HAQTH 1 MiJ 4ac 3yMUHKA HA(TOMPOBOJY CIIOCTEPIraroThesl 3HAYHI
XBHJIbOBI TIPOIIECH, 110 MIPUBOMATH O 3HAYHOI 3MiHM HANpyXeHb B CTIHII TPyOOIPOBOIY B 3aJ€KHOCTI

)

ISSN 1993—9965. HaykoBui BicHuk IOHTYHI. 2012. Ne 2(32)




JiarHocruka o6'ekxTiB ral3’oHa@TOTPAHCHOPTHOI'O KOMIIJIEKCY

BiJl TepMiHY HoOro ekcruiyaraiii. B pe3ynbrari omepikaHi Taki aHaIITHYHI BUPA3H JJIS XapaKTEPUCTHKU
3MIHH THUCKY BiJl TPMBAJIOCTI €KCILTyaTallii JIHIHHOI YaCTHHHU.
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Pucynox 3 — Po3noaisa TuckiB Ha diHiliniii yactuni nagronposoay Jdoauna-JIporodouy npu
nepekavyBaHHi BOJIMHCbKOI HadTH i pu iioro 3ymuHui

- Ha 0 kM HadTonpoBony [Jonuna — JIporoouy

P=20424+039 -t+0,108-t2 - 0,007 - ¢2 ;
- Ha 24 xM HadTonpoBoay [donuna — J[porodouy

P=2106—-0123-t+0,040-t% - 0,001 - t’;
- Ha 27 xM HadTonpoBony Jonuua — J{poroduy

P =1562-0,299-t + 0,127 - t* - 0,006 - %,
- Ha 49 kM HadTonpoBony [donuna — J[porodouy

P=6,395-0333-t+0,06-t*-0,002-t%,
- Ha 59 kM HadTonpoBony [donuna — J[porodouy

P=1920+0,397 -t + 0,040 £2 + 0,001 - £7

B mporeci ekcrutyaraitii Ha)TOIPOBOAY MK I[UKIAMM IepeKauyBaHHS TOJIMHCHKOI HadTH mucmer-
YEPCHKUM MEPCOHAIOM MIATPUMYETHCS TUCK B OKPEMHUX AUISHKAX BHIIEC BETUYMHHM MIHIMAJIbHOTO CTAaTH-
YHOI'O TUCKY 3 METOIO KOHTPOJIO 32 T€PMETUYHICTIO 1 HLTICHICTIO Tijla TpyOu. 3MiHA 3HAYEHb IHOT'O Ma-
paMeTpy XapaKTepU3YEThCs BiIIOBIIHOKO iarpaMoOI — PUCYHOK 4.

[Ipencrapneni maHi 3MiHM TUCKY JOBOAATH, 110 TpyOompoia JonnHa — J[porodud ekcriiyaTyeThes
B CKJIAJHHX HANPYKCHUX YMOBaX, PO3PaxyHOK SKUX OyJIeMO MPOBOIUTH 33 CHEPreTHUHOK TEOPIEID Mi-
ITHOCTI

_ [ 2
O-np - \/O-KH Ot " Oos +o (1)

nosg >

Je O, — KiIbleBl HANPYKEHHs B TPyOONpPOBO/Ii, BETMYMHA SKUX XapaKTePU3YeEThCs TAKUM aHAITHUHUM

BHPa30M

(1)
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o - P-D @)
KH 2 . >
O, — BEINUUHA T03/J0BKHIX HAIIPY>KEHb
P-D
o, =U———a,-E-At, 3
nos # 2.5 t ( )

ne ;; — koediuient Iyaccona, u = 0,3 [5].

Tuck, krefom2
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Hopxaua, km
——3MiHa CTATIMHOTO TICKY IO ZOBKIHI Ha(pTOMPOBOaY

Pucynox 4 — /liarpama cTaTHYHUX THCKIB 10 JOB:KHHI JiHil HOT YacTUHH HAPTONPOBOLY
Hoauna - {poroouy

B TeopernuHOMY Ta MPaKTUYHOMY CEHCI € I[IKaBUM BIUTUB CIPAIFOBAHHS CTIHKM TpyOH HadTompoBo-
Jly Ha HOTO JIOBTOBIYHICTh Ta HAJIMHICTh POOOTH, SIKMI MOXXHA OXapaKTEpU3yBaTH JIJIsl HEI30TEPMIYHUX
HaTONPOBO/IIB KOe(illiEHTOM eKCIUTyaTallii Ha TOTPAHCIIOPTHOT MEPEXi.

BenuurHa gaHoro nmapamerpa J0CTaTHbO ehEKTHBHO MOXe OyTH o0YKCIIeHa 3a (POPMYIIOI0

ke=1 =51 - 4)

ne O, — 3HAYCHHsI TOBIIMHY CTiHKH SKCIUIyaTOBAHOr0 Ha(TONPOBOLY, MM; O, — HOMIHAJIbHE 3HAYCHHSI

TOBIIHH CTIHKH HAa(TOMPOBOAY, 110 3aJIAEThCS TEXHIYHUMH YMOBAMH IIPH CIIOPY/IKEHHI I[OTO K Had-
TOIIPOBOJY, MM; 7 TIOKa3HUK, IO 3JICKUTH Bill peKUMy pyxy HadTH [5,6].

[Mokazuuk m Qirypye y psai popmyn [6-9] ans Bu3HaueHHsT KoedillieHTa TipaBIigHOTO OMOpY 1 3a
JAHUX YMOB BHCTYIIA€ BETMYMHOIO, KA HE TUILKU XapaKTepU3ye PEKHUM PyXy PIIUHH, a € XapaKTepHUM
napaMeTpoM, 0 MOKa3ye pealibHUH BIUIMB PEKUMHHUX MapaMeTpiB MepeKkadyBaHHs Ha eKCIUTyaTalliiHy
HAJIAHICTh 1 JNiarHOCTYBaHHS Ha(TOTPaHCIOPTHUX KOMYHIKalid. AJpKe 3 BUKIAJCHUX MaTeMaTHUYHHX
dbopmyn (8) Ta (9) BUAHO, 110 WOro 3MiHAa BIUIMBA€E Ha 3MiHY Koe(illi€eHTa SKCIUTyaTallii Ta 3arajlbHUX
MPHUBEACHUX HANPYXEHb BiJIMOBIIHO.

Jnst koedilieHTa TiIpaBIivHOrO OMOPY B HEI30TEpPMIiYHOMY HA(TOIMPOBOJI BUKOPHCTAEMO y3arajb-
HEeHy MaTeMaTH4Hy Mojenb Jlelibens3ona [10-15]
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A
A= -, (5)
Re
ne A,m - koedilieHTH YHIBEpCaIbHOI MOJIEI, 3HAYECHHS AKUX 3aJI€KaTh Bill PEKUMY PyXy PIIHHH B

HaTONPOBOII.
[Tpu nepekauyBaHHI HBIOTOHIBCHKOI PIIMHY MTPH JIAMIHAPHOMY PEXKUMI

A=64, m=1. (6)

[Ipu mepexadyBaHHI HBIOTOHIBCHKOI PIIMHM Y 30HI TiAPABIIYHO TTAAKUX TPYO TYpOYIEHTHOrO pe-
KUMY JUIS Jliana3oHy 4KMcen PeiHonbaca, B SKOMY aJeKBaTHO Mpalftoe Mojaeab biasiyca mist koediieHTa
rigpasiiuHoro omnopy [13]

A=03164, m=0,25. @)
Jdnst  o0YMCIIeHHS BEIMYMHHU KOe]illi€eHTa TiIpaBIivHOrO OMOpY B HEI30TEPMIYHOMY Ha(TOIPOBOAL

3aCTOCOBYEMO CTEHEHEBY (GopMydy ANBTIIYI, $IKa, K MOKa3aJy Hallll JOCHIIKCHHS, 3abe3neuye
[11,12,13] mocTaTHHO BHCOKY TOYHICTH OOUHCIEHB KOS(II[iEHTa TiIPaBIiqHOTO OMOPY

0,25
A= 0,11[1‘6 . 68] - ®)
D Re
[Micnsa nudepenititoBanas Bupasy (5) oxepKyeMo
m
dA=—A—dRe. €))

Re

Po3B'szyemo (9) BimHOCHO Koe(illieHTa PSKUMY PyXy PiIIMHU M

___dA Re, (10)

dRe A

Bupa3 (10) 3 BpaxyBanssiM (8) micist audepeHIiitoBaHHs 1 MaTeMaTHYHKX ITIEPETBOPEHB NPUMAaEe BU-

LIS 7 11
m=—
Re—=<+68
D

dopmyna (4) Boepiie ojepaHa aBTOPOM B Pe3yJIbTaTi MPOBEIACHUX MTPOMHUCIIOBUX JIOCIIPKEHb BHY-
TPIIIHBOTPYOHOTO JTIarHOCTYBaHHS HEI30TepMIiYHUX Ha(TOMPOBOIB YKpaiHH Ta Ha OCHOBI 310paHUX CTa-
TUCTHYHHX JIAHHUX 1X peKUMiB poboTH. BoHa € yHiBepcaabHOIO 3 TOUKU 30pYy BHUPIIICHHS 3aBJaHb J[iarHO-
CTYBaHHS BHYTPIIIHBOT IIOPO)KHUHK CYYACHHUX HEI30TepPMIYHUX HA(TOMPOBOIIB, a TAKOXK MOXKE BUKOPHC-
TOBYBAaTHCh MPU XapaKTEPHUCTHUIIl 3a7a4 HANpyx)eHo — aedopMoBaHoro crany [16,17,18] 3 BpaxyBaHHIM
PEXUMY PYXY PIIMHU Ta 3MIHH PEOJIOTIYHUX MapaMeTpiB HaQTH B mpoiieci i1 TpaHCIOPTYBAaHHS IO JTi-
HIHHIA YacTHHI TPyOOIpPOBOMY.

Jyis XxapaKTepUCTUKU JTIaTHOCTUYHOrO cTaHy [19-22] BHyTpIIIHBOI HOBEPXHI TpyOompoBoxy ¢op-
Myia (4) B pe3ynabTaTi MATEeMaTUYHUX MIEPETBOPEHHh HA OCHOBI TEXHOJOTTYHHX MIpKyBaHb Oaratocepiid-
HUX TIPOMHCIIOBHX €KCIIEPUMEHTIB MOKe OYTH IpeCTaBiIeHa TAKOK MAaTEMATHYHOIO 3aICKHICTIO

t m
.
k, ( 5) , (12)
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ae t, — raubuHa 1edeKTy eKCILUTyaTOBaHOTO Hei30TepMiYHOro HaTOIPOBOAY, MM.

3araibHi MPHUBE/ICHI HANPYXKCHHSI 3 BPaXyBaHHIM IapaMerpa K, 3 ZOCTaTHBOO TOYHICTIO IS TPO-

BE/ICHHS TEXHOJIOTTYHIX PO3PaXyHKIB XapaKTepU3yIOThCS TAKUM aHATITHYHUM BHPA30M:
*
o, =k o,. (13)

[Moganpii po3paxyHKH BETHMYMHH 3arajibHUX IPUBECHUX HAMpPYKEHb 3 BPaXyBaHHSM Iapamerpa
k, Gynemo mpoBoAMTH UL AUISHKH JIiHiNHHOI YacTiHE 3 45 mo 58,5 kM HadyronpoBoxy Jommua — J{po-
ro0oud, OCKUIBKU TYT crocrepiratotbes aedextu 3 riuounor 20,40, 60 ta 80 % Bia TOBIIMHU CTIHKH.
ToBmuHa CTIHKM HA(TONPOBOAY Ha PO3PAXyHKOBIH AisHII cTaHOBUTE O, = 8 MM. [lepenbadaeThes, MmO

no HadrormpoBoay Oy/e 3IiiCHIOBATUCH TIepeKauyyBaHHs HHIOTOHIBCHKOI PiIMHK B 30HI TiJpaBiIivyHO TJia-
JKUX TPYO TYpOYJIIEHTHOTO TEPTS 1 TOMY JJISl POBEJCHHS PO3PaxyHKiB MPUIMAaEMO BEIMUHUHY TTapaMerpa
m=0,25.

[TokaskeMo MpHUKIaa pO3pPaxyHKY MpU HaWOUTbIIIHN rnouH1 Aedekty 80% Bix TOBIIMHM CTIHKU TPY-
ou.

3a popmyioro (5) 00uncIoeEMO KoedillieHT eKCILTyaTallii:

0.2s
4,8\
ko= (T) = 0,880,

Po3paxoByemMO BenmM4MHY KiTBIIEBUX HAINPYKEHb 32 MaTeMaTHYHUM BHpa3oM (2) MpH BOX 3HAYCH-
HSX TUCKY Ha 49 kM HadTonpoBoay HommHa — JIporoduy (nuB. puc. 3)

3HAaXOAMMO TOB3/I0BXKHI HAPYXEHHSI, 1110 JIFOTh B MICI[i BUHUKHEHHS IeeKTy NP eKcIlTyaTailii Jii-
HIHHOT YaCTHHU Hei3oTepMivHOro HadTonpoBoay 3a Gopmysiorw (3)

3a eHepreTHYHOIO Teopiero MiltHOCTI (1) po3paxoByeMo NMpHUBEEHI HANPYKEHHS

3aranpHi IpUBENIEH] HANPYKECHHS 3 BpaXyBaHHAM KoeillieHTa ekcruryartallii o0uucioemMo 3a ¢op-
MyJ1o1o (6)

Omp1 =0,6687 - 100,644 = 67,301 MIla,
Ompz=0,6687 - 104,084 = 69,601 MIla.

PezynbTaTamMu po3paxyHKIiB MpeicTaBieHi y BHUIIIAAL TpadiuHOl 3anexHOCTI (puc. 5).
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