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This article is discussed the usage of modified Newton’s method in modelling

of non-stationary gas flowing modes through a pipeline section. The modified
Newton’s method used to solve the system of finite difference equations which
appear during the process modelling. The importance of problem is defined the need
to develop of new numerical methods, which can help to model nonstationary
processes of gas flowing. Since gas is shipping through Ukraine to Europe, the
providing question of quality transport service is very actual, and details and nuances
studying can increase the excellence of this service.

Ha cerognsmHuil 1eHp YKpaumHa OCTaeTcs TpaHCIOpTepoM rasa B Epormy,
KpOM€ TOro cama J0ObIBaeT M MOTPEOJIIeT OOJBIIOE KOJIUYECTBO Ta3a, MOITOMY
BOMNPOC TMPEAOCTABICHUS KayeCTBEHHBIX TPAHCIOPTHBIX YCIYr aKTyaJieH, a
U3Y4YEHHE €0 JETale U HI0AHCOB MOBBIIIAET KAYECTBO JAHHBIX YCIYT U CIIPOC HA
ux npenocrapienue. s aToro Heo6xoauMo dPGEKTUBHO YIPABIATH PEKUMAMHU
TpaHCIOpPTa Tra3a, OCOOEHHO B aBapUUHBIX CHUTyalnusx. YTo B CBOWO ouepenb
OPUBOAUT K HEOOXOAMMOCTH YYUTHIBaTh BCE OCOOEHHOCTH TEUYEHMs rasa H
pa3pabaThiBaThb HOBbIE MOJEIM W  YHUCJIEHHBIE METOAbI, MO3BOJISIOLINE
paccUUTHIBATh PEKUMbI TEUEHUS T'a3a € 33JaHHOI0 TOUHOCTBIO U OBICTPOACHCTBUEM.

Pexxrmbl, BO3HMKamOIIME B CUCTEMax TPAHCIOpPTAa Ta3a B ABAPUKHBIX
CUTYyalMsIX, SBISIOTCA HECTAalMOHApPHBIMU UM Heu3oTepMHuecKUMHU. CaMbIM
MOMYJIIPHBIM CPEJId YHMCIICHHBIX METOJIOB JIJII pacueTa TaKUX PEKUMOB SBISIETCS
METOJ, KOHEUHBIX Pa3HOCTEH C MCIIOJIb30BAHHEM HESIBHBIX KOHEYHO-PA3HOCTHBIX
cxeM. IloBbicHTh 3(PPEKTUBHOCTH JAHHOTO METOJAa MOXHO 3a CUET MPUMEHEHUS
3((PEKTUBHBIX YHCIEHHBIX METOAOB Ha 3Tale pPELIEHUs HETUHEHHOW CHCTEMbI
KOHEYHO-Pa3HOCTHBIX YPAaBHEHUH.

Ilenp paGoTel mpeaycMaTpuBacT BBIOOpP MaTEeMaTHMYECKOHM  Mojenu
HECTAI[MOHAPHBIX HEM30TEPMHUUECKUX pexkuMOB TeueHus raza (HHPTI') no yuactky
TpyOOIIpOBO/A, NMPUMEHEHHE METO[a KOHEUHBIX pa3HOCTEH C HUCMOJIb30BaHHEM
paBHOMEpHOU KOHeuHO-pasHOCTHO# ceTku (PKPC) mist perieHns KBa3HIMHCHHOM
cucTeMbl TUPPEpPeHIMATIBHBIX YPABHEHUI TUIEepOOIMYECKOro TUIA ¢ U3BECTHBIM
HaYaJIbHBIM ~ paclpeleieHueM M TPAaHUYHBIMU  YCJIOBUSIMU, HCIIOIb30BAHUE
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MoauUITMPOBaHHOTO MeTo/la Hhi0TOHA Ha 3Tare pemeHus] HeTMHEHHOW CUCTEMBI
KOHEYHO-PA3HOCTHBIX YPABHEHUM, aHATIN3 TTOJTYYEHHBIX Pe3yIbTATOB.
B o6miem cnyaae HHPTI onmceiBaeTcs cuctemoid:
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HenpepsBHO auddepenuupyemoe B o6nactu G pemenne ypasaenus (1).[1]

[Ipennaraercst anropuTM JJIsl OJMYYEHHS] YUCIIEHHOTO pelieHus: cuctemsl (1),
KOTOpAast IOMOJHEHA HaYaJIbHBIMHA Y TPAHUYHBIMH YCIIOBUSIMH.

Yucaennoe perieHue uiercs ¢ ucnojip3dopanneM PKPC. [1] IToacrasiasiem B
NaHHyl0 cuctemy (1) anmpokcMManuioo NPOU3BOAHBIX U IOIYYaEM CHUCTEMY
HEJIMHEWHBIX alireOpanyecKux ypaBHEHUM.

JlaHHYI0 HEJNMHEWHYI0O CHCTEMY peliaeM MOAU(UIMPOBAHHBIM METOI0M
Herotona. ITonydaem Ha S -if urepaiiuu K -ro BpeMEHHOT'O CJI0s1 THHEHHBIC CUCTEMBI
YpaBHEHMI, KOTOPbIE B O0IEM BUJIE OyIyT UMETh BUJ:
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Ha Ka)kJIOM Imare, HaduHas ¢ (M +1) -ro mepecyuThiBacTCs 1Mo GpopMmyie:

Ak,s+1 — Ak,s.

B pe3ynbrate mpoBeAeHUs YUCICHHBIX HKCHEPUMEHTOB (C HCIOIb30BAHUEM
MPOTrPaMMHOTO MPOJYKTa, HaMMCaHHOTO Ha s3bike Mathematica 11.1) mo BeiGopy
gucima M B cuctemax(2),(3) ObU10 MoOTydeHo, YTO I JAaHHOW cucTteMbl (1) ¢
3aJJaHHBIMM HAYaJIbHBIMU U TPAHUYHBIMH YCIOBHUSIMHM, TOCTATOYHO HCIIOJIB30BaTh
Matpuily SIKkoOH TOJIBKO Ha HYJIEBOW HTepaluu, To ecTh BbiouBaTh M= 0. [Ipu sToM
napamMeTpsl ra30BOTO MOTOKA HAXOIATCS C 3aJlaHHOI0 TOYHOCTBIO M XOPOIIUM
OBICTPOACHICTBUEM.
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