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CTaTTIO PUCBAYCHO TOCIIHKEHHIO TEXHIYHOTO CTaHy TPYOOMPOBO/IB, IKUMH TPAHCIIOPTYIOTHCS ra30piAnHHI
CyMillll 3 arpecMBHMMH KOMIIOHEHTaMH, IO € BaXKJIMBOK HayKOBO-TEXHIYHOIO mpobieMor. PeanizoBaHo
MaTeMaTUYHY MOJEINb MPOLECY BUTIKAHHS MPOAYKTY, IO TPAHCIOPTYETHCS, BHACIIIOK BTPATH T€PMETUYHOCTI TPYOH
Ha OCHOBI cucTeMu piBHjIHb HaBbe-CTOKca 3 TpPaHUYHMMH YMOBaMH, SKi BPaXOBYIOTh T'€OMETPII0 30H BHUTOKY Ta
BCIIMYUHY U_IBI/UIKOCTi BI/ITiKaHHH. 3a CTBOPCHUMM Ha OCHOBi BKa3aHUX MO}leHeﬁ O6‘{I/ICHIOB8J'[])HI/IMI/I aJiropuTMamMu
NpoBe/IeHO po3paxyHKH. HaBeneHo aHami3 pe3yiabTaTiB pO3pPaxyHKIB — IIBHJKOCTI BHUTIKAHHS B 3aJIEKHOCTI Bij
JMHAMIYHOI B’s3KOCTI cymili. [IpoaHanizoBaHo BIUIMB Ha MapaMeTpH Tedii — BUTPATH CYMII Ta CHIU TiAPaBIiYHOTO
Oropy — 3MIHHM JMHaMI4HOI B’S3KOCTI cymimii. [Ipu 1IbOMy BHKOPHCTOBYBaJHMCh PE3YJAbTaTH MOJAENIOBAHHS Tedii
[ya3zeiins. Ha ocHOBI aHamizy MOBEMIHKM Iepernagy THCKY B 30HI aBapiiHOrO BHKHAY 3a0pYyIHIOIOYHMX DPEUYOBHUH
ofepkaHo (GopMyiTy Il eKCIpec-OLiHKH BEJIMYMHHM 30HM NPOHHMKHEHHS 3 YpaxyBaHHAM BIIaCTUBOCTEH I'PYHTY Ta
LIBHIKOCTI TEPEKpUTTsl aBapiiiHoi ninsHku. HaBeaeHO BUCHOBKM 3a pe3ysibTaTaMu JAocCiHipkeHb. [Ipu po3poOii
NPaKTUYHUX METOOUK I PO3PaXyHKy Teuil B ra30piAMHHHUX CBEPJIOBUHHHX IIOTOKAaX HEOOX1IHO AOCTIJUTH BILUIUB
Ha HOro TOYHICTh MapaMeTpiB PI3HHUIIEBOI CXEMH, a caMe KPOKIB II0 TOB3JIOBXHIi Ta monepeuHiil KoopAuHATaX, a
TaKOX MPOBECTU JOCIIKCHHS MOBEAIHKM PO3B’A3KIB IMPU PI3HUX 3HAUCHHSIX YMCIOBUX XapaKTEPUCTHUK IPOILECY,
HaBEACHUX B I1.2, IO AO3BOJIUTH BU3HAUYUTH 00JIACTh NPAKTHYHOTO 3aCTOCYBAHHS IIPOIIOHOBAHOI MOZEII 3 OINIsAAY Ha
TEOMETPUYHI PO3MipH 00’ €KTIB, THI PiJIHH, 1110 MPOTIKAIOTh MO CHUCTEMI, @ TAKOXK CKOPOTUTH Yac PO3PaXyHKY OJHOTO
3 BapiaHTIB 3a/ia4i, 1[0 € OCOOJMBO BXKJIMBUM IIPU ONTHUMI3aIl MOJENi 32 KpuTepieM 11 HaWKpaloi BiAIOBiIHOCTI
peanbHiii (i3uuHIN KapTHHI Tpolecy. BaXITMBUM NUTAaHHSIM 3aJIMINAE€THCS BCTAHOBJICHHS MEX 3aCTOCYBaHHS
MIPOITOHOBAHOI JIBOBUMIPHOI MOZIENI ISl OIUCY CYTTEBO TPHUBUMIPHHUX PEabHUX JIOCHIPKYBAHUX CUCTEM.

KuitouoBi croBa: HampyKeHHH CTaH, TPYOOIIPOBiJ, Tewish B’SI3KOI piAMHM, JUHAMIYHA B’SI3KICTh, PIBHSHHS
HaBbe-CTokca, ra3oBa CyMill.

The article is devoted to the study of the technical condition of pipelines through which gas-liquid mixtures
with aggressive components are transported, which is an important scientific and technical problem. A mathematical
model of the process of leakage of the transported product due to loss of pipe tightness based on the system of Navier-
Stokes equations with boundary conditions has been implemented and take into account the geometry of the leakage
zones and the magnitude of the leakage velocity. Calculations were made according to computational algorithms
created on the basis of the specified models. An analysis of the results of the calculations is presented - the flow rate
depending on the dynamic viscosity of the mixture. The influence on the flow parameters — mixture consumption and
hydraulic resistance forces — changes in the dynamic viscosity of the mixture was analyzed. At the same time, the
results of modeling the Poiseuille flow were used. Based on the analysis of the behavior of the pressure drop in the
zone of emergency release of pollutants, a formula was obtained for the express estimation of the size of the
penetration zone, taking into account the properties of the soil and the speed of overlapping of the emergency area.
Conclusions based on research results are presented. When developing practical methods for calculating flow in gas-
liquid well flows, it is necessary to conduct a study of the influence of the parameters of the difference scheme on its
accuracy namely steps along the longitudinal and transverse coordinates, as well as to conduct a study of the behavior
of the solutions at different values of the numerical characteristics of the process given in corresponding clause, which
will allow to determine the area of practical application of the proposed model from the point of view of the geometric
dimension s of the objects, the type of fluids flowing through the system, as well as to reduce the calculation time of
one of the variants of the problem, which is especially important when optimizing presented model according to the
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criterion of its best correspondence to the real physical picture of the process. An important issue remains the
establishment of limits of application of the proposed two-dimensional model for the description of essentially three-

dimensional real systems under study.

Key words: stress state, pipeline, viscous fluid flow, dynamic viscosity, Navier-Stokes equation, gas mixture.

Beryn. JlocmipkeHHST TEXHIYHOTO CTaHy
TpyOOIIPOBOMIB, SKHMH  TpPaHCHOPTYIOTHCS
ra3opiiuHHI cymimi 3 arpecUBHUMU
KOMIIOHEHTAaMH €  B@XJIUBOI  HAyKOBO-
TEXHIYHOIO MpoOJEeMO0, BUPILIEHHS  SKOi
JI03BOJISIE MPOBOJIUTH 1eHTHdIKAIIIT0
MOTEHIITHO HEOEe3MEeUYHUX IUISTHOK. 30Kpema,
BHUBUYEHHS HaIpPYKEHO-1€(OPMOBAHOTO CTaHy
JI03BOJISIE BUSIBUTH Ti 30HH, B SIKUX MOJKJIMBA
BTpaTa CYIUIBHOCTI MaTepiany TpyOOmpoBOLY,
1, SIK HacliJOK, BHUKHAM TPaHCHOPTOBAHHUX
XIMIYHO arpecuBHMX pedoBuH. [lpu 1upomy
HEOOX1ZIHO BpaxoBYBaTH BEChb KOMILIEKC
(akTOpiB CHJIOBOTO BIUIMBY, IO [IOTH Ha
TpyOOTIPOBIL.

Mera poboTH - JIOCHIAUTH  3MIiHY
XapaKTEPUCTHK TOTOKY B TPYOONPOBOII TIpH
3MiHI CKJIQJy CyMilli, Sika TPaHCHOPTYEThCH,
LUISIXOM BHBYEHHS BIUIMBY 3MIHU JUHAMIYHOT

B’SI3KOCTI 0araTOKOMIIOHEHTHOT ra3oBoi
CyMiIi.
AHaji3  Cy4YacHMX  3aKOPAOHHHX i

BITYM3HAHMX JOCJHIUKeHb 1 myOuaikamiii.
Bxkazana mpobiiema mociimpkyBaiack Oararbma
asropamu [1,2, 5, 6. 7.9. 12], npore B 1ux
poOoTax mNpuUNMAaETbCS Ta YU IHIIA MOJEIb
npouecy naeopmMyBaHHS Ta HANpyKEHOTO
ctany ©0e3  ypaxyBaHHI  0COOJMBOCTEH
MPOJIYKTY, 1110 TPAHCIOPTYETHCSI.
BucBitiieHHsT HeBHUpilIeHMX paHille
YaCTUH 3arajibHoi mpodugemu. [Ipu BuBYCHHI
TEXHIYHOTO CTaHy TpyOONpPOBOMIB, SKUMU
TPAHCIOPTYIOThCS ~ Ta30pIAMHHI  CyMmimi 3
arpeCMBHUMHU  KOMIIOHEHTaMH,  HEOOXiTHO
BpPaxoOBYBaTH peanbHy MIPOCTOPOBY
KOHOQIrypaiito  pealbHUX TpyOONpPOBITHUX
cUcCTeM sK B HaazeMHomy [l],tak 1 B
nigzemMHomy momnoxeHHi [7]. Ilpu upomy amns
HAJ3€MHUX JUISHOK MOXHa BHKOPHUCTOBYBATH
iHTerpanbHuid migxin [1] 70 OuiHIOBaHHA
HaMpyXeHOTO CTaHy, a TAaKOK BUBUYATH OKpeMi

BUIM CWIOBMX BIUIMBIB OLIBII JI€TaIbLHO
(HampuKIaa, BITPOBI HABAHTAKEHHS).

®opmynwBaHHA mijged crarri. [ia
BUPIINICHHST METHU JOCHIKEHHS HEO0OXITHO
BUKOHATH TaKi 3aBJIaHHS:

- YIOCKOHAQJIUTH METOAUKY PO3pPaxyHKY
HIBUJKOCTI ~ BHTOKY  CyMilli  TOpW  BTpaTi
FepMeTI/I‘-IHOCTi BHaCJIiILOK BUHHUKHCHHA KPUTUYHHUX
HanpyXeHb B MaTepiaii Tpyou;

- BHBYMTH BIUIMB 3MiHH JWHAMI4HOI
B’SI3KOCTI, MO0 JOCHIUTH 3MiHY XapaKTEPUCTHK
MIOTOKY B TPYOOITPOBOJII MPH 3MiHI CKIIJy CyMIIIi,
sIKa TPAHCIIOPTY€EThHCS;

- 3MIHCHATA MTOPIBHSIBHUI aHaII3
BEJIMYMHM BKa3aHOI IIBHUJKOCTI B 3aJIEKHOCTI BiJ
JTUHAMIYHOI B’SI3KOCTI 0araToKOMITOHEHTHOT
Ta30BO1 CyMIIIi;

- OIIHATA PO3Mip 30HH IPOHUKHEHHS
3a0pyIHIOI0Y01 PEYOBUHH BHACIIIOK aBapii.

[Ipu po3B’si3aHHI MOCTABJICHUX 3a1a4
3aCTOCOBYBAJIUCSA METOIU OITMCOBHH,
AHANITUYHMH, YHCEIBHUH, MaTeMaTH4YHOTO
MO/ICTTFOBAHHS.

BucBitiieHHsT OCHOBHOro Marepiaay
JAOCTiAKeHHsI. 3ajada OIlIHKKA IapaMeTpiB
Teuii y TpyOompoBoJgax Ta B CBEPAJOBHHHUX
[IOTOKaX 3BOIUTHCI bi (o) HeoOXigHoCTl
po3B’si3aHHsI cucTeMu piBHSHL Har’e-Ctokca
[5] B nBOBUMIpHI mocTaHoBI [9,12]:

ou ev  1lop  ,0%u o4
U—+V—=—""+V(—+—)+Y
x oy pox xE oy
2 2
ug+vﬂ=—1@+v(a—\;+a—\2’)+y (1)
ox oy  poy X oy
ox oy
3 ymoBaMu: P=pPo-kX; K — koedimient nepenary
ticky. CaMe 19 BelMYMHA  BH3HAYAE

MIBUJIKICTh 1 00’€M 3a0pyIHIOIOYHX PEYOBHH.
SIKICHO 1151 3aJIeXKHICTh Oy/ie ONUCaHa HIKYE.
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Po3po6ieno YUCENbHUI METOJI

po3B’sizanHs cuctemu (1), (2), noBeneHo Horo
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MOJICJIIOBATH TIOJSI LIBHJIKOCTEW NpU 3adaHii
BEIIMYMHI V. o0 HE 3aBXIU MOXKHA

eump!
BU3HAYUTHU MPAKTUYHO. TOMy it po3B’si3aHHS
cucremu (1) 3acTrocoByeThcsi MeToIuKa [5,6,9],
sKa JI03BOJISIE 3BECTH CHCTEMY 1O PIBHSHHS
IIyaccona:
2
o°p
+ y =2p(——-—=) (3
[cHyrOTP METOIUKHM PO3B’SI3aHHS CHUCTEMHU
(6), mpoTe, BUKOPUCTOBYIOUYH pe3ysbTaTth[9],
MOHa 3p0OUTH BUCHOBOK, II10

ouov ouov
2,0(&5 - 5&)‘ <<1, (4)

1, 3 ypaxyBaHHsM (10), MoXHa 3anpoONIOHYBaTH
HACTYITHUH aITOPUTM PO3B’3aHHSA:

’p
ox>

361}1(1;1ch 1  CTIMKICTB, n(36y)101aaH0 Ta Ha mepmiomMy Kpomi  pO3B’S3yeThes
peaisoBaHo PO3paxyHKOBHH aropuT™,  yippgums (2) 3 TpaHUYHEME yMoBaMH (puc. 1):
BUSBJICHO OIITUMAJIbH1 napamMeTpu
PO3paxyHKOBOT CITKH. Lle JI03BOJISIE

y

A
R
P|J__:R = P\_l__: =R~k
}:1:'-2 =k
a b
0 | g > x
PL'-.::PL ':=P
Pucynok 1 — I'panuyuni ymoBu aJs piBHsnHsa Jlannaca (3agaua Hdipixie)

I[Ipy  ©UBOMY  BUKOPHUCTOBYETHCS  METOJ K — T[pOHUKHICTD CEpPEeNOBHINA;, L -

BEpXHBOI pesakcarrii [9]
Jani po3B’s3yeTbest cuctema (1) 3 ymoBam

(2), npuyomy Vv, ~ BH3HAuYacThCA  3a
snaitnennmu P(X,y,t) 3a 3akoHom Jlapci:
u=_K P
L OX
_ kP ke ©
Hoy u

JUHAMI4Ha B’S3KICTh PIAWHM.

3a 3HAWJACHUM PO3MOJLIOM HIBUIKOCTEH
piBHSIHHS  (4) pO3B’SI3ye€ThCS 3 3aHOBO
nepepaxoBaHoOIo PaBOIO YaCTHUHOIO.
[Tpouienypa MOBTOPIOETHCS A0 TUX Mip, TOKU
po3B’si30k  He  30DKUThCA.  OCOOIUBICTIO
OJIEP’)KAaHOTO PO3B’A3KYy € Te, 0 TpaHUyHI
yMOBH (3) 3MIHIOIOTBCS Ha KOXHOMY KpOIIi
iTepaniiHol TpoUeaypHu, TaKUM UYHWHOM, Y
BUMAJAKY 30DKHOCTI ITEpalifHOro Mporecy,
BJA€TbCS BU3HAUUTU IIBUAKICTH BHUTIKAHHS
PIITUH 3 TOCIIKYBAHOTO 00’ €KTA.
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JlocniKeHHs TEXHIYHOTO CTaHy do
TpyGONPOBOiB,  SKHMH  TPaHCIOPTYIOThcs 1€ RE - umeno Peifnonsaca : Re = —2 ne
ra3opiIuHHI cymimi 3 arpecUBHUMU H
KOMITOHEHTaMU nependavae BUBYCHHS Yo

BJIACTUBOCTEH IwWX cywmimeid. Ilpu BuBYeHHI
Tedii B TpyOl HMIIIHAPUIHOTO Tepepi3y B SI3KO1
pinunu (rasy) (paaiyc Tpyou @, B’SI3KiCTh U
mepenaj THCKy |) BiIOMHMH € pe3yilbTaTaMu
[6] € Teuin Ilyazeitns, 3rimHO 3 SKUMH
IIBUJIKICTh BU3HAYAETHCS 32 (OPMYIIOI0:

_L 2,2
a)_4ﬂ(a r2) (5)

[Ipodine mBuakocti (5) B momepeyHoOMy

nepepizi  kpyrioi Tpyom € mapaborioimom
o0epTaHHs, MaKCHUMaJIbHA MBUIKICTh IKOTO:
i 2
a)max = i (6)
Au
O06’emHa BUTpaTa CKJIaIaE:
a i 4
Q:JarZMdr:EEL. (7
0 8u
[Ipu TparcmopTyBaHHI ra30BUX CyMIIIEH 3
arpeCUBHUMH  KOMIIOHEHTaMHU  HEOOXITHO
BH3HAYUTH peaJbHE 3HAYCHHS JUHAMIYHOT
B SI3KOCTI:
n
H=2.04;, 8
i=1
Ie O; - MacoBa 4acTKa | - Oro KOMIIOHEHTH,

M; - ¥ioro nuHaMiuHa B’s3KicTh. KoedimieHt

tepra C ¢ - 11€ BITHOLIEHHS CHJIH OIIOPY

R=27Za|°%=7za2|i, )

2
P a)cep . .
———— 1 A0 ACAKOl1

70 MIBHJKOCTI HAamopy
XapakTepHoi o S :

=— 10
olo% Re (10

d - miamerp tpyow; d=2a; u ta p-
BIJMOBIIHO JTWHAMIYHA B’SA3KICTh Ta TYCTHHA
cymimri. {1t JBOKOMIIOHEHTHOT CyMIIIIi:

H= (1_ Cl)lul T b, (11)
A€ M- B’A3KICTB OCHOBHOTO KOMIIOHEHTa
CyMili, M-
kommonenra, 0<c¢, <1. Ilpu ubomy 3mina

B A3KICTh JIOJTaTKOBOI'O

HIBUAKOCTI CTAHOBUTHUME:
i ( ) 2) i
w—-w,=—\a" -1 )]-—r———
L A Ctty +(L—c, )ps
_ i(aZ—rZ){l_ L }
4 Mo Gty + (1_ C, )/11 ’
3MIHa BUTpaTH

00, - izt 1 1

' ’ 8 | C1:u2+(1_cl),u1
3Har4Yy BKa3aHl BEJIWYMHU B aOCOJIIOTHUX

OJMHUIIIX, MOXXHA OIIHHUTH, SK HEOOXITHO

SMIHMTH BEJIMYMHH [ T[EpenamgiB THCKY ISt

3a0€3MEUYCeHHs]  CTajJoro, HE3MIHHOTO PIBHS

surpatn Q. OueBmaHO, O IpH peamizarii

@ -r)= (12)

(13)

Mozen, sika nepeadadae poss’szanns (1), (2),
(5) HeoOXigHO BpaxOBYBAaTH CKJIaJ BKa3aHUX
CyMIllIel TUISXOM BHUKOPUCTAHHS 3aJICKHOCTI
(11). Pospobiena Mozenab J03BOJISAE BHBYATH

TeXHIYHUH CTaH TpPyOONpOBOJIB, SKUMHU
TPAHCIIOPTYIOTHCS ~ Ta30PIAMHHI  CyMimni 3
arpeCUBHUMH KOMIIOHCHTaMH, 1, 30KpeMa,

HIMPOKHI KJ1ac JBOKOMIIOHEHTHUX CyMillleld —
HANPUKJIAJ, BOJHEBO-MeTaHOBI cymimi. Ha
puc. 2  HaBeaeHo Tpadik  PO3MOILTY
KOMIIOHEHTH HIBUAKOCTI BUTIKAHHA CyMIIIi 3
TpyOOTIPOBOy HpU BTPaTi F€pPMETUYHOCTI MPU
pI3HUX 3HAYEHHSIX JAUHAMIYHOT B’si3K0cTi (psial

- My PAR2 -y, iy < )
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LLIBMAKICTb BUTIKAHHA NPU PI3HUX
3HAaYEeHHAX AUHAMIYHOI BA3KOCTI

0,5

(=]

-0,5

Weugkicts, -1
oaMHMLI
YMOBHI  -1,5

—f—Panl

]

== Pan2

-2,5

JoBXWHA, 0AUHULI YMOBHI

Pucynok 2 — Po3nosin KoMIoHeHTH IBUAKOCTI MOTOKY 32 Pi3HUX 3HAYeHb AMHAMiYHOi B’si3kocTi (psaal -

My s pan2 -ty fhy < f)

Hexait BimomMuM € wMiclie  BTpaTH
cyninpHocTi Tpyom (puc. 3). Ilpu 1mpomy
MOIIUPEHHS MIKUTMBUX PEYOBHH MOXE MaTh
TaKy KapTHHY.

Pucynok 3 — ®parmeHT Tpyou

-~
NI

Pucynok 4 — Bu6ip koopauHaTt B nepepisi
(BepxHsi moBepxHs TPyou 0=90)

Bukun  BinOyBaeTbcs —y  Hampsmi
HEepIeHIUKYISIpHO  oci  Tpyou  (puc.  4),
BH3HAYAETHCS TIEPEMAJIOM THCKY P = Py — KX,
K — mepemax THCKy, mpu LbOMY BelanuuHa k
3aJ€KUTh BiI TOTOo, SK MIBHAKO BIAMOBIAHI
CIIY’)KOM 3yNUHATH TPAHCIOPT BYTJICBOJHIB
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aBapiiiHOr0 auIgHKOI. OLiHKa napameTpiB
BUTOKY PEYOBUH IPOBOAUTHCA 3a (HopMylamu
(6)-(13).

ITpu ymoBi k«1 peanizyeTbcsi CTaHIapTHA
MoJienb 1udysii (5);

- 0<0<90

- Pl=EPa+ oy + Py
- p,- arMocepHUil TUCK; pQY -TUCK

TPYHTY Ha TJIUOWHI 3aJIsiTaHHs TPyOOIPOBOY;
Pg - THCK TpH BTpaTi CYHUIBHOCTI
TpyOomnpoBooM. BennunHa BUTOKY 3al€XKUTh
Bl P, Ta KOMIUIEKCY P, + o0y, Lis BeIUUUHA

0OyMOBJIIIO€ BEIUYMHY 30HU 3a0pyIAHEHHS;.
Taki X 3aKOHOMIPHOCTI CHpaBeAJIMBI 1 IA
,0<a<.-90. TIlpm 0a=-90 M™MoOXHA OIIHUTH
rMOUHYy, Ha SKy MpOHHUKae 3a0pyAHIO0Ya
pEUOBUHA 13 3al€KHOCTI Py=pdy, 3BIAKH

BU3HauyaeMo y. Tak, sKmo poOouuii THUCK B
TpyoompoBoai ckimamae 1 MIla. Ockinbku
ryctuaa nopoau 8000 xr/merp KyO , TO
rOuHa MIPOHUKHEHHS 3a0pyTHIOFOYHX
pedoBuH B TIpyHT csarae 12,5 metpiB. Ilicis
IbOTO BUHHKAE 3BOPOTHA T y3is.
BpaxoByroun  (6)-(13), MoxkHa  3poOHTH
BUCHOBOK NIpo Te, W10 BeauuumHa 12,5 €
3aBMILECHOIO, OCKUIKM HE BpaxoByBajlach
B’S3KICTh CyMillli, BEJIWYMHA TPOHUKHOCTI
CepelloBUINA; CTPYKTypa TIpPYHTY B  30HI
TpyOOTIpOBOIY

BucHoBku. Y pesynbTaTi NpOBEIECHOTO
JOCTIIKEHHS YIOCKOHAJICHO METOIUKY
PO3paxyHKy MIBUAKOCTI BUTOKY CyMillli MpuU
BTpaTi FePMETUYHOCTI 3 IPUYNHU BUHUKHEHHS
KPpUTHYHHUX HAmpyXeHb B Marepiani Tpyowu.
JlocmikeHo 3MiIHY XapaKTepUCTHK TOTOKY B

TpyOOnpoBO i npu 3MiHI1 CKIIaay
TPAHCIOPTOBAHOT CYMIIIl IIISXOM BHUBYEHHS
BILTUBY 3MIHA IUHAMIYHOT B’ SI3KOCTI.

[IpoBeneHo MOPIBHANBLHUN aHANI3 BEIHMYHUHU
BKa3aHO! IIBHAKOCTI B  3alIEXHOCTI  Bif
IAHAMIYHOI B’SI3KOCTI 0araToKOMIIOHEHTHOT
ra3oBoi CyMilIi.

OpnepxaHo (opMyity AJsl OLIHKK PO3MIpiB
30HM, Ha SKy TpU aBapii TPOHUKAE
3a0pynHioroya pedoBuHa. Ll dopmyna moxe
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Ooytu 3aCTOCOBaHA JUTSt MOJAIIBIINX
JOCITIKEHb.
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