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OTPABOTAHHbIX
MHBEPTHO-3MYVYJ1IbCUOHHDbIX
bYPOBbLIX PACTBOPOB

B cmamsbe paccmampusaemca akmyansHas npo6iema ymunusayuu ompabomas-
HbIX UHBEPMHO-3IMY/IbCUOHHbBIX BYpOBbIX pacmeopos. UHBepMHO-3MY/IbCUOHHbIE
6yposbie pacmgopsl A0/KHbI ABAAMBCA KUIKOCMAMU MHO20PA308020 UCNO/Ib30-
BAHUSA, YMO B0 MHO2UX C/TY4aAX 060CHOBbLIBACM IKOHOMUYECKYIO0 UesecoobpazHocms
Ux UCnoab308aHuUA. PazpabomaHHas mexHono2usa no3goaaem pazdenams ompa-
6omanHbie pacmseops! Ha BOOHYI0 U Y2n1e8000podHbIe ha3sl C UCNOb30BAHUEM
cmaHOapmHo20 060pydosaxus 6yposoli ¢ sbideseHuem KayecmseeHHol y2n1e8000-
POOHOU 0CHOBbI, NPU200HOL G/ NOBMOPHO20 UCNO/L30BAHUA.

KnioueBble cI0BaA: yTUAN3ALUA, UHBEPTHO-3MYNIbCUOHHBIA GYPOBOM PacTBOP, TEXHONOTUSA
paspyleHus UHBEPTHO-3MYIbCUOHHBIX GYPOBBIX PACTBOPOB.

LLinpokoe pacnpocTpaHeHue B HacToslee
BpPeMs Npyu OBYpPeHUM CKBAXKMH HAXOAAT UH-
BEPTHO-3MY/ILCUOHHbIE GYPOBbIE PacTBOPSI
(M3P). PocT o6bemoB npumeHeHus 3P 06b-
ACHAETCA UX YHUKaNbHLIMW CBOWCTBaMK,
BbICOKOM 3(h(EKTUBHOCTbIO U U3BECTHLIMU
npeumyLiecTsamm nepeg 6yposbiMu pac-
TBOpaMW Ha BOJHON OCHOBE: COXpPaHeHKe
eCTecTBEHHOM NPOLYKTUBHOCTU NNACTa,
BbICOKAsl TEPMOCTOMKOCTb, UHEPTHOCTb MO
OTHOLIEHWIO K HEYCTONUYUBbLIM TANHUCTBIM
M CONEHOCHBIM OTJI0XEHUAM, HU3KasA [uC-
neprupyoLas crocobHOCTb B OTHOLEHNH
K BbIOYPEHHbIM NOPOfAM, YCTONYMBOCTb K
NPOABAEHUAM panbl U KUC/IbIX Fa30B, BbICO-
KWe aHTUKOPPO3MOHHbIE CBOWNCTBA.

B nocnepHee Bpemsa B He(TeraszoBowm
NPOMbIWAEHHOCTHU, B TOM Yucne nNpu
CTPOUTENbCTBE CKBAXMWH, AienaeTcs ak-
LEHT Ha 3KoJIornyeckyto 6e30nacHocTb
npoBoAUMbIX paboT. [lporpeccuBHbLIM
HanpaBNeHWeM B 3TOM NnaHe ABNAETCA
KOMNNEKCHbI NOAXOA K BONPOCY BHe-
LpeHUA TEXHONOTUYECKUX KUAKOCTEHR,
BKJIIOYAIOW NI pa3paboTKy TEXHONOTUN
UX YTUIM3ALMU C LesIblo MUHUMU3AL MY
TEXHOreHHOW Harpy3Kun Ha OKpyXaloLwyo
npupoaHyio cpeay. Npu co3gaHum v BHe-

LPEHUN TEXHONOTNYECKNX MULKOCTEl Ha
HEBOAHOW OCHOBE aKTyaslbHOCTb 3TOr0
BOMpPOCa MHOrOKPaTHO Bo3pacTaer. Mpu
3TOM HapsAAY € 3KONOTUYECKMM aCNEKTOM
pelalolLeit CTAaHOBUTCA U IKOHOMUYeCKas
3aMHTEPECOBAHHOCTb B BO3PALLeHUN B
NPOM3BOLCTBEHHBIN LUKN HEBOJHOM OC-
HOBbI pacTBopa, ABNAKOLENACH LOPOrO-
CTOSALLWUM TOBapPHbIM NpoAYKTOM. NHBEp-
THO-3MyNbCUOHHblE 6YPOBbIE PacTBOPSI
LOMKHbI ABAATHCA KUAKOCTAMU MHOTO-
Pa30BOro UCMoJb30BaHUSA, YTO BO MHOTUX
C/ly4anx 060CHOBbLIBAET IKOHOMUYECKYIO
Lenecoo6pasHoOCTb UX UCMOJb30BAHMS.
Ha pucyHke 1 nokasaHbl nepcrekTUBHble
Hanpas/ieHWs NOBTOPHOTO UCMOJb30BaHNS
oTpaboTaHHbIx NIP.

OZHWM 13 BbICOKOI(dEKTUBHBIX CNOCO6OB
yTunusauun N3P asnsetcs ux ncnonbso-
BaHMe B KAYECTBE CMA30YHbIX M AHTUNPHU-
XBaTHbIX OOABOK K 6ypoBbIM pacTBOpaM
Ha BOLHOI OCHOBe. YKa3aHHbli cnocob
No3BOASET COKPATUTb UCMNOJIb30BaHUE
NPOMbILAEHHBIX CMA30YHbIX U aHTUNPHU-
XBaTHbIX [06aBOK B coCTaBe OYpoBbIX pac-
TBOPOB Ha BOJHOI OCHOBE, YTO 0COBEHHO
aKTyanbHO Npu BYpeHUU HAKIOHHO-Ha-
NpaBAeHHbIX U TOPU3OHTANIbHBIX YYACTKOB

CTBOJIA CKBAXMWHbI, @ TaKKe no3sonser
COKpaTUTb 06bEM OypoBbIX OTXOLOB.
CnepyeT 0TMETUTB, YTO LONTOBPEMEHHOE
XpaHeHue 60/blKNX 06bEMOB 0TPaboTaH-
HbIX TMAPOMOOHbBIX KUAKOCTEN C LeNblo
MX NOBTOPHOrO UCMOJIb30BAHMUA He BCer-
[.a BO3MOXHO B MPOMBIC/IOBbIX YCIIOBUAX.
Mo3sTomy pa3paboTKa TeXHONOrMM pas-
peneHns otpaboTtaHHbix V3P Ha oTgens-
Hble ha3bl C BblgeNIeHneM KauyeCTBEHHO
oneodunLHON OCHOBBI, NPUTOAHON ANA
MOBTOPHOr0 UCMONb30BAHUA NPU NPUTO-
TOBJIEHUW TEXHONOTUYECKUX KULKOCTEN
Pas3nMYHOro Ha3HayeHus, ABNAETCA ONTK-
MaJibHbIM CNOCOOOM YTUNN3ALMN LAHHOTO
BM[A OTXOAO0B.

Ecnu Bonpoc pa3geneHuns npupogHbIX
BOAO0 HE(TAHBIX IMY/bCUIA JOBONILHO K-
POKO OCBALLEH B HAYYHO-TEXHUYECKOW
M MaTeHTHON nnTepaType, TO BONPOCHI
pa3pylEeHNs UCKYCCTBEHHbIX 0OPaTHbIX
3MyNbCHiA, B TOM yucne n N3P, ctabunu-
3MpOBaHHbIX BbICOKO3(dekTBHbIMMU MTAB-
3MYNbraToOpPaMm, 0CBALLEHBI 04eHb C1abo.
N3P npepctaBnsioT co6oit MHOFOKOM-
MOHEHTHbIe arperaTMBHO yCTONYMBbLIE
(OU3NKO-XUMUYECKME CUCTEMBI, pa3py-
WeHMe KOTOPbIX BO3MOXHO TONbKO NOA
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MyTn yTuau3aumm oTpaboTaHHbIX UHBEPTHO-
3IMYNIbCUOHHBIX TEXHONOTMYECKUX IKUAKOCTEN

v

v

LieneHanpasneHHoe paspyleHue
3IMYNbCUM

MNoBTOpHOE UCNoNb30BaHME
HepaspyLeHHOW IMYJIbCUU

A

\ 4

BblpeneHune KayecTBEHHOM
onedunbHom hasbl IMyNbCUU

OumncTKa u goobpaborka

'

3MYNbCUU
v

BypoBoit - MNoBTOpHOE MCNONIb30BaHKE [ Bonousonaumonnsie
pacTsop < ANA NPUrOTOBNEHNA > cocrasu
TeXHOJIOTMYECKUX JKUAKOCTEN
Ha HeBOJHOM OCHOBE B HOBOM
TEXHOJIOTUYECKOM LuKNe
Xuakoctb rmapodo6usmupyrouuit CmasoyHas
ANA rnyweHuns (3akpennsaiowuin) W aHTUNPUXBaTHaA
CKBaXMUH cocras Ao6aBka

Puc. 1. OcHOBHbIe HanpaBseHua yTununsayuu 0Tpa60TaHHbIX WHBEPTHO-3MYJIbCUOHHbIX

6ypoBbIX pacTBOpOB

BO3/EMCTBUEM CreLanbHbIX peareHToB-
LeCTPYKTOPOB W 1e3MY/braTopoB.

B npouecce npurotoBneHns UHBEPTHO-
IMYNbCUOHHBIX BYPOBBIX PAaCTBOPOB C
MCMONb30BAHMEM MPOMBILWIEHHBIX JUC-
nepraTopoB BofHas asa c nomoLbio 3¢h-
(heKTa MHKEKTMPOBAHMA pacnpeaensercs
B Yr11€BOJOPOAHON Cpefe B BUAE TOHKO-
AMCNEPCHBIX YacTULL, NPUW 3TOM B poLecce
3My/brUPOBAHUS UCMONL3YIOTCA PEAreHTbI
3MYNbIUpyloLe-cTabuansnpyoLero gei-
CTBUSA, cnocobeTByowWMe 06pa3oBaHuto
NPOYHOTO CTPYKTYPHO-MEXaHNYECKOro
Gapbepa Ha rnobynax gucnepcHoii hasbsl.
LeneHanpasieHHoe AucneprupoBaHue u
cTabunusauus BOLHOW dasbl 3HAYUTENbHO
YCIOXKHAOT NPOLecc [e3MYIbrMpoBaHUS
1 pa3pyleHus N3P no cpasHeHuto ¢ Bogo-
HedTAHBIMU 3MYNbCUAMU, 06PA3YIOLYUMU-
€A B npouecce fo06bluM HehTU.

Ona poctuxenus sddekTa pasgene-
HUA 0OpaTHOI 3MYNbCUM HA OTAENbHbIE
ta3bl HE06XOLMMO CHU3UTL MPOYHOCTb
Mex(a3HOro 3aWmUTHOTO C/0s, NPU 3TOM
ocnabneHHas 3awuTHas 06 onoyka npu
arperaTMpoBaHuu rMobyn paspylaertcs, u
OHM KoanecuupyioT. Mpouecc koanecueH-
LMK rnobyn npu 6naronpusTHbIX YCNOBUAX
MOXET 3aBEPLMUTHCA NONHBIM PACCNOEHU-
em ca3. XapakTtep fe3mynbratopa 3aBUCUT
OT NPUPOALI 3MYNbraTopa, NpuaaloLero
YCTONYMBOCTb 3mMynbcun [1]. [eamynb-
raTopsl AenaTcs Ha 3 rpynnbi:

1) peamynbraTopel, XMMUYECKN paspyLia-
towLre 060M104Ky, 06pa3yeMyto IMybraTo-

POM Ha NOBEPXHOCTW YacTUL, IMYNbCUY,
HanpuMep CUbHble MUHEpabHble KUCO-
Tbl, pa3pyLuaroLne 00bIYHbIE MbIIA, CTYXKa-
LWue 3MynbraTopamu amynbcuid Tuna M/B;
2) ne3Mynbratopsl, Bbi3biBalolwue fe-
3IMyNbrupoBaHue obpalieHnem (MHBep-
cueit) a3 B aMynbCum, T.€. NpeBpaLleHme
amynbcuu u3 Tuna M/B B Tun B/M;

3) BeamysbraTopel, ABAAIOWMEC AOCTATON-
HO CUJIbHBIMW NOBEPXHOCTHO-AKTUBHbLIMU
BELLECTBAMM W BbITECHSAIOLME IMYNBraTop
C NOBEPXHOCTU Kanenek, T.e. GU3nKo-xu-
MUYECKM paspyluatollne o6pasyembie UM
3aWUTHbIE 060NOUYKM Kanenek IMyNbCUU.
3D deKTMBHOCTb pas3pylwieHns oOpaTHbIX
3MYNbCUIN 3aBUCUT OT:
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® KOMMOHEHTHOro COCTaBa M CBOMCTB
3aWMUTHBEIX 060104EK CTAOMNM3ATOPOB
3IMYNbCUI;

® TUNa, KONNOUAHO-XMMUYECKNX CBONCTB
¥ YAEeNbHOro pacxofa NpMMeHAemMoro fe-
3IMynbraTopa;

® TemMnepaTtypbl, UHTEHCUBHOCTU U BpeMe-
HU NepemelnBaHns 06paTHON IMyNbCUN
C peareHToM-f1e3Mybratopom u T.4.

B pamKkax uccnepoBaHuii no paspaboTke
TEXHONOTUM YTUAKU3ALUM OTPAOOTAHHbIX
N3P npoBepeH cpaBHUTENbHBIA aHaNU3
6onee 10 geamynbratopos BogoHed-
TAHBIX 3MYNAbCUIA PA3NUYHBIX DUPM-
npoussoguteneii. NpoueHTHoe copep-
XaHue yrneBojOpPOAHON U BogHOW a3
B ncxogHom N3P coctasnano 50:50. Pe-
3ynbTaThl UCCNEA0BAHUIA NO Pa3pyLeHMIo
N3P npepcTaBneHbl Ha pUCYHKe 2.
BbibpaHbl peareHTbl, 06naaatolme Hanbo-
nee 3 deKTUBHLIM LECTAOUINZUPYIOWUM
peiictenem. ONTMManbHasA KOHLEHTpaLmA
LEe3MyNbratopoB ans paspywenua N3P
cocTasnset 1% Kk o6bemy pacTsopa. Mo
pe3ynbTataMm UCCNefoBaHuiA, npefBapu-
TenbHbIN oTcTON V3P C feamynbratopom
(nepep ueHTPUGYrupoBaHnem) no3Bo-
NAeT yNyylWwnTb NoOKasaTenu pasfeneHus
da3 u BbigenuTb fo 70% yucToii yrne-
BOAOPOAHOI (ha3bl, UCNONb30OBAHHON
ans npurotosneHus MIP. Bmecte ¢ Tem
cnepyeTt OTMETUTb, YTO UCMONIb30BaHUe
ans paspenenuna N3P npomblineHHbIX pe-
areHTOB-A4Ee3MybraTopoBs, 3PHeKTUBHO
LEeNACTBYIOWMX HA NPUPOLHbIE BOLOHEDTSA-
Hble 3IMYyNbCUM, HE MO3BONAET MONHOCTbIO

g

Pa3zpeneHue Ha casbl nocne ueHTpudyruposanusa, %

H Ml M2 Fa3 Mk

O, AucnepcHas dasa

al-12|-[2|-|2]-|2

EESESERERER
M5 Mt M7 Ms raR M0
KoHueHTpauusa peamynbraropa,%

Ne 1 - duconsan 4411, Ne 2 — kemenurc-3319, Ne 3 — RP-6522, Ne 4 — CHIIX-4501, Ne 5 — cepanon WF-41,
Ne 6 — LML 4312, Ne 7 - [lenma 494, Ne 8 — Cogpakcun [-2000, N°e 9 — PeanoH-N®, Ne 10 - llenma-491 M

[ Hepa3pyweHHbIA CNOW IMYNbCUM

@ AYCNEepCUOHHasA cpeaa

Puc. 2. Pesynbratel paspenenus UIP meTopom ueHTpudyrupoBaHus
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Puc. 3. Pesynbratbl pasgeneHus otpabo-
TaHHoro WIP no pa3pa6oTaHHOM TexHO-
noruu

BbIAENATH YrNEeBOLOPOAHYIO a3y oTpa-
6oTaHHbIX 3P, yTo TpebyeT NpoBeaeHus
LONONHUTENbHbIX 06PaboTOK pacTeopa.
C uensbto nosbiweHUa 3PEKTUBHOCTH ¢
CKOPOCTY Ae3MybrupoBaHus 6bin npose-
[EeH NOUCK W CPaBHUTENbHOE UCCefjoBaHne
BO3[e/CTBUSA HA UHBEPTHO-3MYNbCUOHHbBIE
GypoBble pacTBOPbI Pa3iMyHbIX AecTabu-
Ansupylowmnx paktopos. Mo pesynsratam
nccnefoBaHuMit BbIGpaH KOMNEKC peareH-
TOB, 06/1afaI0WUX AeCTaObMAN3UPYIOLUM
LeiCTBMEM HA UHBEPTHO-3MY/IbCUOHHbIHA
6ypoBoit pacTeop, pa3paboTaHa TexHo-
N0TUA yTUAM3auum otTpaboTaHHbix U3P,
NoNy4YeH NaTeHT Ha u3obpeTeHue [2].

CornacHo pa3paboTaHHOW TeXHONOTUH,
B oTpaboTaHHbI N3P nocnepnoBatensHo
BBOAAT clefyolue fo6aBKN: peareHT
Ha OCHOBE CMEeCM BbICLIMX AMOKCAHOBbLIX
CNUPTOB, BOAHLIM pacTBOp cynbaTta anio-
MWHUA W, B TOCEAHIO0 04epesb, pacTBop
CMECU HEMOHOTEHHbIX U MOHOAKTUBHbIX
MAB B opraHuyeckom pacTsopuTene.

Komnnekc ykasaHHbIX §06aBOK npu npa-
BUJIbHO NOAOOPAHHO KOHLEHTpaLum
NPUBOLMUT K CHUXEHUIO KUHETUYECKO 1
arperaTtMBHOM YCTOMYMBOCTU 0OpaTHOIA
3MYyNbCUU, KOANeCLeHLUN Kanenb Anc-
nepcHON BOAHOW ta3bl U paccnoeHunio
TEPMOAMHAMUYECKN HEYCTONYUBON CU-
CTeMbl BCI@ACTBUE PA3HOCTU NNOTHOCTEN

Construction and repair of oil and gas wells

CTPOVTENBLCTBO 1 PEMOHT HE®DTAHbIX 1 TA30BbIX CKBA>XVIH

Ha KayeCTBEHHYI oneoduibHyto hasy u
BOAHYIO Cpefy C COAepalmmmnca B pac-
TBOPE TBEPAIMU HAMOJHUTENSAMMU U BbIOY-
peHHbIM Wwnamom. CMecb 0TpaboTaHHOTO
OypoBOro pacTeopa u fectabunusupyio-
WKx B06ABOK BbIAEPKUBAIOT He MeHee 6
4acoB, NPOMU3BOAAT NOCAeAyloLliee LeH-
TpudyrupoBaHue Npu CKOPOCTH He MeHee
2500 06./MUH. M OTAENUBLLYIOCSA NPU ITOM
yrneBogopoaHyto a3y HanpasnAT Ha
NOBTOPHOE Ucnonb3osaxue (puc. 3).
PeareHT Ha 0CHOBe CMecCH BbICILNX AWNOK-
CaHOBLIX CMUPTOB OKa3bIBAET fecTabu-
Ansupytoulee aencTame Ha amynbcuio 11
pOfia «BOAA B MAcne», KOTOPOW U ABAAETCA
oTpaboTaHHblii M3IP. Aensasce amynbratopa-
MU NPeUMyLLECTBEHHO MPAMbIX 3MYNbCUIA,
yKa3aHHble CnupThl cnocobCTByIOT 06paso-
BaHWIO B CUCTEME MHOXKECTBEHHON MUKPO-
3MYNbCKU, @ UMEHHO CMecK 3Mynbeuii I u
IT popa. Kak nokasanu uccnepoBaHus,
OHU CHUKAIOT 3N1eKTpoCcTabunbHocTL NIP
A0 KPUTUYECKOTO 3HaueHus (MeHee 50 B),
CHUXAs KMHETUYECKYIO U arperaTuBHyio
YCTONYNBOCTb CUCTEMBI, BCNIE[ICTBUE YEro
AKTMBU3MpPYETCSA NPOLLECC CAUMAHUA oGy
BOLHOI (ha3bl NpU CTONIKHOBEHUN UX APYT
C APYroMm Wiu c rpaHuLen pasaena gas,
M CMCTEMa CTAHOBMUTCA arperatuBHO He
yCTO4MBON.

BopgHbin pacTBop cynbarta antoMuHUA,
BBOAMMBIN B CUCTEMY NOC/NE0BATENbHO
nocne fectabuanusnpyiowero aeicTeus
CMECM BbICWNX AUOKCAHOBbLIX CMUPTOB,
OKa3bIBaeT Koarynupyollee AeicTBrE Ha
rno6ynbl AUCnepcHoii hassl U cnocobCTBy-
€T UX C/IMNaHWIo, BO3MOXHO, 33 CYeT Ha-
pyLueH1s ABONHOrO INeKTPUYECKOro cos
Ha NOBEPXHOCTY oGy, KOTOPLIiA 40 3TOTO
NpenATCTBOBAN CMAHMIO Kanenb 3MynbCum
1 CONUMKEHMIO UX HA PACCTOAHUE [eNCTBUS
MONEKYNAPHBIX CUN NPUTAKEHUS.
JeiicTBue Ha oTpaboTaHHbIit MIP BBO-
AVNMOro Aanee pacTBopa CMeCcH HeMOHO-

FeHHbIX U MOHOTEHHbIX MOBEPXHOCTHO-
aKTUBHbIX KOMMOHEHTOB B OpPraHUyecKoMm
pacTBopuTene CBA3aHO C pa3pylleHnem n
afiCOPOLMOHHBIM BLITECHEHUEM MOJIEKY-
namu ykasaHHoro [NAB cTtabunusatopos
N3P ¢ rpaHuubl pazgena ¢as M NOMHbIM
HapylleHWeM CTabUNbHOCTU CUCTEMBI.
Takum 06pa3om, CMecb BbICLIMX UOKCA-
HOBbIX CMMPTOB 1 BOAHbLIN PAaCTBOP CYJib-
thaTa anioMUHWA BbINOHAIOT POb AONON-
HUTENbHbIX aKTUBU3UPYIOLLUX A0OABOK,
co3falolux ycnosus, obecneynsamlme
3t eKkTUBHOE IeiCTBME Ha CUCTEMY Je-
amynbratopa BofoHedTAHbIX IMYIbCUIA.
B pe3synbrate obneryaercs paccnoeHue
3MYNbCUU HA OTAENbHblE (Pa3bl U yBenu-
ynBaeTcs 0ObeM BbIAENSIEMOIi B NpoLecce
paspyLlueHns KauyeCcTBEHHOMN YrNeBOAOPOL-
HOM tha3bl, NPUrOAHON LA NOBTOPHOTO
UCMoNb30BaHMA.

Pa3paboTaHHas TexHONOrMs No3BoaseT
npoBoauTh yTunusauuto MIP Henocpen-
CTBEHHO Ha OypOBOIA, KaK B NPOLLECCE, TaK U
Mo OKOHYaHUKM BypeHus no mepe Hakomne-
HUSA U30ObITOYHBIX 06BEMOB 0TPAGOTAHHOO
OypoBOro pacTBOpa C UCMO/Ib30BAHUEM
CTaHAAPTHOro KOMNeKTa 060pyA0BaHUSA
no ouncTKe bypoBoro pacTeopa. CornacHo
pa3paboTaHHoii TexHoNOrMK, B labopaTtop-
HbIX YCIOBUAX HA OCHOBE BbI€EHHOT0
13 oTpaboTtaHHoro N3P macna Gbinm npu-
rOTOBNEHbI CTAOU/IbHBIE 3MYIbCUOHHBIE
OypoBble pacTBOPbI C MPUEMIIEMbIMU TEX-
HONOTMYECKUMU NOKA3aATENAMN.
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The technology of invert-emulsion drilling fluids utilization
In the article the important problem of the utilization of invert-emulsion drilling fluids is discussed. Invert emulsions should be reusable fluids in

order to substantiate the economic efficiency of their use. The developed technology allows to separate invert emulsions on water and hydrocarbon
phases with the use of standard equipment of the circulating system with the extraction of high-quality hydrocarbonic phase, suitable for re-use.

Keywords: utilization, invert-emulsion drilling fluid, the technology of invert-emulsion drilling fluid destruction.
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BepxHun npusopg Bentec - ana peweHunna Bawwunx 3apay

Bentec - oAUH K3 BAAYLIMX MADOBEIX NPOM3IBOAUTENSR BYPOBLIX YCTAHOBOK W HedTerasororo obopynosaHuA. BepxHue npHao-
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