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KOHTPOJ1Ib MDK®PA3HOIO HATAI'Y PYXOMUX PO34YUHIB MOBEPXHEBO-
AKTUBHUX PEHOBWH

L.C. Kicine, P.T. Boonap

leano-Dpankiscokul HayioHaNbHUL MeXHIYHUL YHIGepcumem Hagpmu i easzy, 8yn. Kapnamcoka,
15, m. Isano-Dpankiscox, 76019, men. (03422) 4-60-77,
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Onucano po3pobreny YCmaHo8Ky 0151 KOHMPONIO MIidCpaA3H020 HAMAZY HA MeNCi KOHMAKmy Hagmu i3
PO3YUHAMU NOBEPXHEBO-AKMUGHUX PEYOBUH HA HOMOYT 1l020 NOOAHHS Y C8ePOTIOGUHY 3 MEMOI0 NiOGUUEHHS
HapmMosuoobymxy.

Kniouogi cnosa: migicgpasnuii namse, pyxomuii 600HUL PO3YUH, NOBEPXHEBO-AKMUBHI PeUOGUHU, YCTHAHOBKA,
BUMIDIOBAHHSL, MEMOO 00 €My KpanJi.

Ilpusedeno onucanue pazpadomanuol yCmMarHo8KU Oasi KOHMPOIs MeNCOYPA3HO20 HAMSANCEHUS HA SPAHUYe
pazoena Hedhmu 1 pacmeopamu HOBEPXHOCHMHO-AKMUBHBIX 8EUECTHE HA NOMOKE €20 N00Adl 8 CKBAJICUHY C
Yenbio NogvluleHUsl Hehmedobbiu.

Kniouesvie cnosa: mescpaznoe namsiscenue, noOGUNHCHOU BOOHbIIL PACMBOD, NOBEPXHOCNHO-AKMUGHDLE
sewecmaa, YCmanoeKd, UamMeperus, Memoo 00vema Kaniu.

Describes the setting for the control of interphase tension on the border of oil contact with solutions of
surfactants on the flow of its submission to the wells to increase oil production.
Key words: interphase tension, rolling aqueous solution, surfactants, installation, measuring, method of

volume of drop.

Ha cyyacHomy erami NHUTaHHS €HEPreTHYHOL
Oe3lekl € OJHWUM 13 TEepIIOYEpPrOBHX B HAIIIH
KkpaiHi. 1o 3a1a4y MOXHA BUPILIMTH MOLIYKAMH i
p03p061<0Io HOBHX POJIOBHIIL HadTH 1 rasy, ajie Ha
po3BiAKy, Ppospobky 1 oOnamryBaHHs —TpeGa
3aTPaTUTH 3HAYHY KUIBKICTh MaTepialbHUX 1
(hiHAHCOBHX PECYpCIB.

ro 3amauy B 3HAYHIM Mipi MOXXHA BHUPIINIATH
[T ABUIIEHHSIM Haq)TOBi):[z[aqi I1JIACTIB, sIKa
XapaKTepU3Ye CTYIiHb BUA0OyBaHHs HAQTH i3 HUX i
e eKTUBHICTP METOMIB PO3pPOOKH 1 eKcIuryartarii
HA(TOBUX POJIOBHIIL

Jnst migBumieHHsT HaQTOBUIOOYTKY Yy Tpolieci
BUTICHECHHS HaTH OCTaHHIM qacom
BUKOPUCTOBYIOThCS BOJHI PO3YMHH ITOBEPXHEBO-
aktuBHuX pedoBuH ([TAP), B sKoCTi SIKHX
Haifuacrile BUKOPHCTOBYIOTH HeioHoreHHi [TAP.
CyTTeBi mepeBard NpoIeCY 3aBOAHEHHS IUIACTIB
pozunnamu [IAP — me mpocroTa TexHOMOrIi
MPOBENICHHS  3aBOJHEHHS,  TPaHCIOPTYBAaHHS,
30epiranHsi, MPHUTOTYBAaHHS 1 3aKadyyBaHHS IUX
PO3YMHIB. Y MOPIBHSIHHI 3 IHIIMMHU METOJAMU MOXKE
OyTH 3HA4YHO JIEermie BIPOBAJHKEHO 3aBOJIHCHHS
riactie BogHUMH po3unHamu [IAP y BigHOCHO
MIUPOKUX MAacHITabax MpU HEBEIHKHX JOJaTKOBHX
KaImiTajJbHUX 3aTpaTax.

st ontumizanii ukopuctanns [TAP y mporeci
BUJOOYTKY Ha(dTH CIiJ TiATPUMYBAaTH 3allaHy

koHIleHTpalito [TAP y po3umHi, Kl TIOAA€THCSA B
CBEp/UIOBMHY, Y  BH3HAUCHOMY  Jiama3oHi.
KontpomtoBatn koHuentpanito [IAP Haiikpamie
NUISIXOM BUMIPIOBaHHS IOBEPXHEBOT'O HATATY (KUK
(dakTHYHO € MDXK(pa3HUM) Ha MEXI PO3UTY BOIHUI
po3unH [TAP — HadTa. Haliyacrimie 3 mi€o MeTOrO
BHUKOPHUCTOBYIOTh METOJl 00EPTOBOI Kparuti, BIiepIie
3arpornoHoBaHuii Borneryrom [1]. ¥V mipomy meToni
B CKIISTHUH Kamiisip, 3allOBHEHUH PiIMHOIO (BOAHUN
posunH ITAP) 3 OuIbIIOIO T'YyCTHHOIO P, BBOJIATH
Kpammo HaTH 3 MCHIIOW TYCTHHOI Py 1 IO
CHCTeMy O0EpTaroTh HABKONO OCI Kamimipa 3
KyTOBOIO MBUKiCTIO ®. [IpH mibomMy kparis HaQTH
BCTAHOBIIOETHCS HA OCI 1 BHUTATYETHCS B3JIOBXK
OCTaHHBOI. SIKIIIO MPH JOCSITHEHHI MEBHOI KyTOBOT
YaCcTOTH (® TOBXKMHA Kparuli MepeBUIIUTS 11 TiaMeTp
D B votupu paszu, Toni Mikdazauii Hatar (MH) o
PO3paxoByIOTh Tak [1]:
(pp _pu)xw2D3
c= 3 ; (D
32M

ne M — koe(illieHT ONTHYHOrO 30UIBIICHHS
CHCTEMH CKJISIHA TPyOKa — KOHTaKTyIOqi piauHu.

I3 Bupasy (1) BUJTHO, IO MPH BII[OMI/IX ryCTHHaxX
KOHTAKTYIOUNX PIIMH 1 3a/jaHiii 4acToTi 0GepTaHHs
® mua BuszHadeHHs MH moctaTHRO BUMIpIOBATH
HAWOUTBIIMK ~ JiaMeTp [WIIHAPUYHOI YaCTUHHU
Kkparui D.
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Yum wmeHmuMm € MH piguH, THM Jermie
JOCSTAEThCSL  IMIIHAPHYHA (dopMa Kparuli, THM
MEHIIOK Oy/le MeToJuyHa IMOXMOKa BHU3HAUCHHS
MH 3a Bupaszom (1). Tomy MeTon 06epTOBOi Kparuti
Haifuacrile BHUKOPHCTOBYETHCS JIJISl BH3HAUYCHHS
Maiux 3HaueHb MH, 30kpema B cuctemax "po3duH
[TAP- nadra" B naboparopaux y mopax. [Toxubox
npsMUX ~ BUMIpIOBaHb  JiaMeTpa  Kparuii B
HWIHAPUYHOMY  Kamiipi, SKi  BHHHUKAIOTh
BHACJIIIOK HEOIHAKOBOr0 Koe(illieHTa ONTHYHOrO
30inbIIeHHs M Kparuti CTIHKaMH Karispa i mapoM
30BHIMIHBOI PIMUHE TPU  PI3HUX  BEUYWHAX
JiaMeTpa Kparul, MO)XKHa YHUKHYTH BBEICHHSM
po3paxoBaHoi nonpaBku M = 1,33 + 1,34,

Ane Meronq  00epToBOi  Kpamli  BaXKO
3aCTOCYBaTH ISl IHOCTIHOTO NPOLECY KOHTPOIIO
Ha HOTOIII noz[aql posuuny IIAP y CBEP/IVIOBHHY,
OCKUIbKM BUMIPIOBAHHS LIUM METOOM € JXUCKPCTHI
B uyaci, JONOMDKHI omepaiii Npu NpOBEACHHI
BHUMIPIOBaHb 3aiiMAOTh 3HAYHHUI Yac 1 IX MOXXHa
MIPOBOJIMTH TLTBKH B THX BHUIIQJKaX, SKIIO PiTUHA 3
OUIBIIIO0 TYCTHHOIO € IPO30POIO.

Buxonsum i3 BHINECKa3aHOTO, BUPIIICHO
BHKOPHCTOBYBAaTH METOJ 00'€MY KpaILIi, B IKOMY i3
KamiOpoBaHOTO Kamiisgipa BUTHCKYEThCS —Kparuis
OJIHI€T PIAMHY B IHIIY PiAMHY. SIKIIO BUTHCKYETHCS
Kparisi piinHU 3 OUTBIIOI TYCTHHOIO B PiMHY 3
MEHIIIOI0 T'yCTHHOKO, TO TOPEIh KaJliOpOBaHOIO
Kariispa, Ha SKOMY (OPMYETBCS Kparuisi, TOBUHEH
OyTH cIpsIMOBaHWH BEPTHKAJIBHO BHHU3. I, HaBMakw,
SKIO BHUTUCKYETHCS Kparuisl PIAMHA 3 MEHIIO0
TYCTUHOIO B DiIUHY 3 OUIBIIO TyCTHHOI, TO
TOpenb KaliOpoBaHOrO Kamiisgpa, Ha SKOMY
(hopMyeThCS Kparuis, MOBUHEH OyTH CIPSAMOBaHHM
BEPTUKANBHO BBepX. [lpu BimoMux mapaMerpax
Kamisipa 1 TYCTHHAaX PigWH  BH3HAYAJIbLHUM
napaMeTpoM, SIKUH BUMIPIOIOTH MPH JIOCIIPKEHH], €
00’€M Kparuti, siKka yTBOPHJIACh 1 pajilyc KOHTaKTy
Kparuii i3 TopIieM Kamijisipa B MOMEHT 11 BiJJpUBYy.

[Tpu upoMy Mik]a3HHA HATAT G BU3HAYAIOTH 32
JIOTIOMOTOF0 Takoro Bupasy [1]:

_ VxApxg
2uxrx f(r V")
ne V' — 00’eM oxHi€el kparuti HadTH, MO yTBOPHIIACS
y posumni ITAP; Ap — pi3HHIA TYyCTMH MiX
pozuriHom [TAP i HadTOlO; g — TpPUCKOPEHHS
BUIBHOTO TAJiHHS, 7 — pajiyc OCHOBU TOPISI
Kariisgpa, Ha SKOMY YTPHUMYEThCS Kparuis Ha(Te
mepen ii migpusom; [ (r/V'"?) byHKIs,

3HAYEHHS SIKOi PO3PaxOBYIOTh TAKUM YMHOM [1]:

2
r r
f[m) = 0,4293(W) -0 7249[1/ j+ 0,9054

2

ws 0,30<r/V'3<1,20. 3)

Jns peanizaifii bOro METOLy Ha PYyXOMOMY
moromi BomHOro po3uumHy I[IAP  pospobieno
ABTOMATH30BaHy yCTaHOBKY UHMKIIYHOT Jii 3
BiZIOOPOM KOHTPOJIHOBAHOTO PO3UHHY 13 OCHOBHOI'O
n0ToKy. CTPYKTypHa CXeMa YCTaHOBKH NPHBEICHA
Ha puc.l 1 BKIIOYAE TiApaBlidHy, MeEXaHIYHY
YaCTUHY 1 €IEKTPUYHY YaCTUHU OJIOKIB.

lpgpaBniuHa dYacTWHA YCTAHOBKHM — BKIIIOYAE
TpyOompoBif 1, B IKOMY pyXaeThcsi BOJHHI PO3YHH
[TAP, noBepxHeBUil HATAT G SKOTO BU3HAYAIOTh Ha
Mexi i3 Hadroto, TpyOy 2, min’e€aHaHy 3 OJHI€i
CTOpOHH 10 TpyOompoBoay 1 depe3 pydHHit
BeHTUNIb 27, a 3 Jpyroi — 10 BUMIpIOBaJIbHOL
KIOBeTH 4 depe3 eIeKTPOMArHiTHUA BeHTHIb 11.
BumipioBaibHa KioBeTa 4 Mae MOXWJE IHO, [0
HUXKHBOI CTOPOHU SIKOT I €IHAHO 3JIMBHUMA
natpyook 3, depe3 skuii BoaHMI po3unmH I[IAP
4yepe3 eNeKTPOMAarHiTHUH BEHTWIb 12 BHUTIKAae y
3JIMBHY ITOCYJUHY 5.

MexaHiyHa 4YacTHHA YCTAHOBKM  BKIJIIOYAE
MEXaHi3M 7, SKHH Tia Ji€0 KPOKOBOTO IBUTYHA 22
MepeMillye ITOK 6 1 AKUN 3a JOMOMOI'OIO ITOPIIIHS
8 BUTHCKYyE 13 KaJliOpoBaHOro UWITIHIpa Yepe3
karirsap 10 HadTy y BUTIISII OKpeMUX Kparenb 28 y
JOCTIKyBaHui po3unH [TAP.

Jlo GIIOKIB €IeKTPUYHOI YaCTHHU MPUIIALy CIij
BIJTHECTH eNeKTpOoMarHitHi BeHtwm 11 1 12,
MiZCHIIOBaYl MoTyxHocTi 13 1 14, maBaui Tucky 15
1 BEpXHBOro piBHA piauHu 29 y kioBeTi 4, naBay
motoky pimuau 30, aHAJIOroBI  IMiACHIIIOBAYI
Hanpyru 16, 18 i 20, anHamoro-uu¢posi
neperBoproBadi 17, 19 1 21, kpokoBuii ABUTYH 22,
IMITyTbCHHAH TiAcHTIoBad 23 1 OJOK eNeKTPUYHOTO
KHUBJICHHS.

Kepye nporpamMHo poOOTOI0 yCTaHOBKH 1 BCIM
polecoM BHUMIpIOBaHHs Mikporporecop MIT 24,
SKOMY Ha BXiJl 332 JOMOMOTOI0 IPHCTPOIO BBOIY
JMaHuX 26 BBOIATH HEOOXIiAHY 1H(OpMaIIito, a came:
Ap, 7, N, t,, e N — KUIbKICTh YTBOPEHHX Kparlelb,
t,ay— YACOBUH IHTEpBaAJ HA YTBOPEHHS N Kpameb.

PesynbTatn  po3paxoBaHOrO  MOBEPXHEBOI'O
HATATY pa3oM i3 IHIIMMU TTapaMeTpaMu BUBOJSTHCS
Ha nupose Tabdmno 25.

[Ipomec BumiptoBanHss MH 6 3a momomororo
PO3pOOIICHOr0 MakeTy MpHIIaAy Ha OCHOBI Horo
CTPYKTYPHOI ~CXEMH TIOJISTAaE Yy HACTYITHOMY.
ITonepenuro Mleonpouecop 24 moBuHEeH OyTH
3anporpaMoBaHuil  ans  po3paxyHky MH o 3a
dopmynamu (2) 1 (3).

00’em opmuiel kpamii HadTH V' pO3pPaxoBYIOTh

Ha OCHOBI yTBOpeHHs, Hanpukian, N =10 kpamnenb
HadtH y po3unH [TAP Takum ynHOM:
/N, 3)

cyu
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Pucynok 1 — CTpykTypHa cxeMa YCTAHOBKH JIJIsi BUMIPIOBAHHSI MIOBEPXHEBOI'0 HATATY HA MeXi
po3niny po3unH ITAP — najra

ne V. =NV — cyMapHuii 00’eM Ha(TH, i3 SKOrO

cym
Oyno yrBopero N kpamneib HadTH; TOOTO KUIbKiCTh
IMITYJIBCIB, 10 MOCTYNalOTh Ha BXIiJl
MIKpOIIpollecopa Bix JaBada THUCKY 15 B mporeci
yrBopeHHst N kpamenb HaQTH; V' — 00’€M Kparuii,
SIKHA ~ BUTUCKYETBbCS ~ IIOPIIHEM IIpU  HOro
MepeMillleHHI BHU3 y IWIHAPI B pe3yibTaTi
MOBOPOTY Basia IBUTYHA 22 1 SIKUH PO3PaxoBYETHCS
6moxom MII.

[Ipu BKIIOYEHHI TIpUIIAY 1 TOJaYl BiAIOBITHUX
Hampyr OKWBJIEHHS BciM OlokaM Big OJOKY
KUBJICHHS 2 1 TPU HASBHOCTI y HMIIHIpPI HadTH
BIJIKpHBaIOTh BEHTHIIb 27. B pesynbrati 3anmycky y
pobory MIPOrpPaMHOIr0 3a0e3MeYeHHS
Mmikponpouecop MII 24 3akpuBae BeHTwib 11 i
BiIKpuBa€e BeHTWIb 12. Skimo y kwooBeri 4 OyB
pozurH [TAP y pe3ynbTati MpoBeIeHHs MomepeHix
BHMIPIOBaHb, TO BiH 4epe3 TpyOy 3 BUILIETHCS Yy
nocyauHy 5, a paBad notoky 30 uepe3 6moku 20 i
21 momacth Ha BXig MII 24 curHan mpo BiACYTHICTb
po3uuny ITAP y mocyauni 4. ITicns uporo MII 24
3aKpU€E BEHTWIb 12 i Bikpue BeHTWIb 11 i po3uuH
ITAP Gyne moctynaTtH y KioBery 4 1 3alIOBHUTS ii 10

BIJIIIOBITHOTO PIBHS, SKHH Oyle KOHTPOJIIOBATHCS
nagadeMm piBHS 29. [lpu nmocsrHeHHI BEpPXHBOTO
piBHS BeHTWIb 11 Tepekpue mopady po3vuHy Y
kioBeTy 4. [Ilicngs 1[bOro CopanboOBYE —ITUKI
YTBOpPEHHSI 3aJ]aHoi KiIbKOCTi Kpamenb N Hadtu 28
y po3uuH ITAP B kroBeri 4 13 kaninsapa 11, HYOKHIR
TOpEIlb SIKOTO MOBEPHYTHH BBEPX 3 METOIO BIIPHBY
KOXKHOI 13 yTBOpEHHX Kpameiab HaQTH BiJ TOPIS
Kamsapa. s 1boro Ha KpOKOBHM IBUTYH 23 uepes
migcuioBay 23 Big MII 24 3 nmeBHUM iHTEpBaJIOM
4yacy OyayTh MOCTYIATH IMIYJIbCH, BHACIIIOK SIKUX
Oy/ie BUTHCKYBaTHCS Kparuist HadhTu 28.

[lpu yrBOpenHi kparuti HadhTH 28 y pO3UHH
[TAP Ha Topui kamiisipa 10 THCK y Kamisipi Oyae
3pOCTaTH 1 HaWOiIbIIe HOro 3HAYEHHS HACTYITUTH B
MOMEHT, KOJIM KpUBU3HA Kparuii 28 y BepInHi Oyae
HaiimeHmoro. Ilicns mopaneimioi momawi HadTH y
KpaIuTio y 3B’53KY 13 3pOCTaHHSIM KPHBH3HU Kparuti
28 y 11 BepHIMHI THCK MOYHE 3MEHITYBAaTUCS aX 0
BilpUBY Kparuti Bim Topus kKamimapa 10. B meit
MOMEHT THCK B Kamiysipi 10, sKuil BHUMIPIOETHCS
JaBadeM THCKY 15, pi3KO 3MEHIIMTHCSA 1 JOCATHE
CBOrO HaiMeHmoro 3HaveHHs. [Ipu nomanbiiii
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nojadi IMITyJIbCiB HA IBUTYH 22 THUCK 3HOBY ITOYHE
3pOCTaTH, JOCSATHE 3HOBY HAHOLIBIIOro 3HAa4YeHHS,
MOTIM HAaWMEHIIOr0 3HAYEHHS, MPU [IbOMY 3HOBY
YTBOPUTHCSA 1 BIIOKPEMHUTHCS HEPO3UMHHA KPAaruist
HadTH Bix Topus Kamusipa 10. Curnan Big naBada
15 uepe3 Omoku 16 i 17 mocrynae Ha BXig MII 24,
Jle Ha OCHOBI MaKCHUMallbHHUX 3Ha4eHb THCKY Y
Karimsapi 10 miIpaxoByeThCsl KUTBKICTh YTBOPEHHX
KparumH Ha(bTI/I 28. Sk TIMBKK TS KUTBKICTh CTaHE
PIBHOIO 3aJaHiil KimbkocTi N, ToAi mporec mozxadi
IMHYJII)CIB JIBUTYHY 22  TpUNHHSETBCS 1
30IHCHIOETBCS  PO3PAaXyHOK G 33  JOMOMOTOO
3anexxHoctedt (1) + (2). PesynpTaT po3paxyHKy G
pa3oM i3 3HAUCHHSMH IapaMeTpiB BUMIpPIOBAHHS
MPEACTABISIOTECS Ha Tabio 25 i 30epiraloThes B
nam’siti MIT 24,

[Ticns nporo 4epes 3aaHUi IHTEPBAI YaCY fsyy
3HOBY IOBTOPIOETHCS BECh IUKJI BUMIPIOBaHHS ©
pozunny [TAP Ha Mexi i3 HaQTOM i 3 YTBOPEHHAM
N kpanenb HaQTH IHTEpBANT MK OKPEMHMH
IUKIAMA  BHMIPIOBaHb  f,;  BCTaHOBIIOIOTh
npubim3Ho piBHUM 10 XB., B pe3ybTaTi IPOTATOM
1 rox Oyzne 6 UKIIIB BUMIPIOBaHb, TPOTATOM JTOOH
— 144 uuxmis. Koxkna 13 kpamens Hadtu mnpu
paxiyci otBopy Kamimsapa » = 0,5 mm Oyne matu
o0'eM B cepenHboMy 1 MM’. 3 ypaxXyBaHHSIM
yrBopeHHst N =10 kparmenb B KOXXHOMY IHKIi 1 B
144-x 1nukmax Bchoro Oyae yTBopeHo 1440
iHpopManiitHux Kpanenb. Kpim mporo OyayTh mie
yTBopeHi mpoOHi Kpanni Ha)TH TOIIO, TOMY MOXKHA
i3 3amacom HpI/II/IHHTI/I 2000 kpanenb HaTH, IS
qoro ToTPiGHO 2 oM’ HadTH s Ge3nepepBHOro
KOHTpOJII0O Ha mpoTa3i goou. lleli o0'em HadTH

BH3Hauae poOOYHii 00'eM J03YHOUOr0 IPUCTPOIO.

3 MeTor mocmimKeHHs auHamignoro MH, 3a
JIOTIOMOT'OI0 SIKOr'0 MOXKHA Mi0MpaTH BiIIOBIIHY
konnentpanito [IAP y po3umHax 3 ypaxyBaHHAM
TEXHOJIOTIYHOTO iX MpPH3HAYECHHS, B YCTaHOBII
nependauyeHa MOMJIMBICTH 3MIHIOBAaTH 4Yac Ha
YTBOpPEHHSI KOXHOT i3 N Kpamnenb B Pi3HUX IHKIaX
BHUMIpPIOBaHHSI.

Jis  1OTpUMyBaHHS  HAJGKHOI  TOYHOCTI
KOHTPOJIO CITii CTa0LIi3yBaTh MpOIEC YTBOPECHHS
Kparnenb HaTi y BUMIPIOBAJIbHII KIOBETI, /I 40r0
CIiJI JOCATTH YCTalCHOrO CTaHy CIIOKOIO PO3YHHY

[MAP y miii xioBeTi 1 BIICYTHOCTI PI3HHX
MeXaHIYHUX BiOpalliid KIOBETH.

BUCHOBOK

Po3pobnena  ycraHOBKa, sIKa  JIO3BOJISIE

JIOCTaTHBO OINEPaTHBHO MPOBOIMTH KOHTPOIb MH
Ha Mexi p03):[1ny HadTH 1 BomHUX po3unHiB [TAP Ha
MOTOITi noz[atn IBOrO PO3YMHY y CBEPIIOBHHY 3
METOI0 TiATpUMYBaHHs KoHmeHTpaumii I[IAP y
PO3UMHI HA ONTHMAJILHOMY PIBHI JUIS IIABHINCHHS
Ha(TOBHI00YTKY.
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