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BOKOBbIX CTBO0J10B HA 3PEJIbIX
MECTOPOXIOEHUAX C NOMOLLbIO
ot 1EXHOJIOFUUA UMITYJIBCHO-KO40BOI'0
i rMarPonPoCAyLIUBAHUA

[D)ev a0 |

T
s
I X
L <
o m
>
ey

A.A. Nlytdynnun', U.C. Kapumos', U.P. Myxaues', O.H. l'ynaes?*, P.A. Munrapaes?,
W.P. BypaHrynos?

"MAO (TaTHedTb» 1M, B, LlalmHa, PO, AnbMeTbeBcK

2000 «Codoiny, PO, KasaHs

3neKTpoHHbIN agpec: danila.gulyaev@sofoil.com

BeegeHue. B HacTosALLEee BpeMA 0HUM 13 aKTyaslbHbIX BONPOCOB A1A HedhTeA00bIBaIOLLIEN MHAYCTPIM ABNAETCA
NOKaNM3aumA 0CTaTO4HLIX M3B/IEKaeMbIX 3aMacoB yr1eBOA0POA0B B MEHCKBAMKMHHOM NMPOCTPAHCTBE M/1acToB
Ha MEeCTOPOMAEHNAX, HAXOAALLMXCA Ha NMO3AHen CTaamm pa3paboTHu.

Llenb. HacToALan paboTa HanpasneHa Ha UCCNeJ0BaHNe MEHCKBAMHHBIX IHTEPBA/IOB M1ACcToB C Lebio
[0U3yYeHNA Feonorn4eckoro CTpoeHrA 0bbeKTa 1 BEIABNEHWA NePCNeRTUBHEIX 30H AN1A YNAOTHALLEero bypeHunA
11 BOB/IeYEHWA B Pa3paboTKy paHee He ApeHVpyeMbiX 3anacoB HepTu. [JononHuTeNbHaA 3a4a4a COCTOANA B OLEHKE
3OPEKTUBHOCTM paboThl HAarHETATE bHEIX CKBAMKMH U KONMYECTBEHHOM OnpeaeneHn X BIMAHWA Ha AobbiBaloLLee
OKpYHeHue.

Matepuansl n MeToabl. 334a4a N3YYEHNA MEHCKBArKMHHBIX IHTEPBAIOB N1aCTOB 3pe/10ro MECTOPOMK AEHVA
BbIMO/HANACH C MOMOLLBIO TEXHOIOM UM MMMY/IbCHO-KOA0BOM0 MMAPONPOCNYLUVBAHWA, KOTOPaA ABNAETCA
Pa3HOBWOHOCTbLIO MEHKCKBAMKMHHOMO MMAPONpOCayLIMBaHMA. B ccneaoBaHmM y4acTBYIOT 0dHa BO3MYyLLA0LLEA
CKBarKMHa 1 HECKO/bKO pearupyiolimx. bnaronapsa nameHeHuio AebrTa BO3MYLLIAIOLLEN CKBaMHbI B NiacTe
CO343I0TCA UMMYNbChl M3MEHeHVA AaBNeHWA, KOTopble PacNpPOCTPaHAITCA B MOPOAEe W perncTprpyioTcA

B pearvpymLLMX CKBarMHAX C MOMOLLbIO BbICOKOTOUHBIX KBapLieBbIX MprbopoB. OCOBEHHOCTHI0 TEXHOMOM N
ABNAETCA CO3AaHMe CneumanbHoro «Koaa» MCcCnenoBaHnA NyTeM YepenoBaHMA PasnnUYHbIX M0 BpEMEHN
LIMKIOB 3aKaYKM 1 OCTAHOBKM BO3MYLLIGIOLLEN CKBaXKMHBI. [laHHbI crneumanbHbii «Kkod» MO3BOSIAET 13 BCErO
Habopa 3aperucTprpoBaHHbIX AaHHLIX M3MEHEHVA AABNEHMA BbIUIEHUTL TOMNBKO Te KOMMOHEHTH, KOTOpbIe
CBA3aHbI C M3MeHeHVieM paboTbl BO3MYLLIAIOLLEN CKBaHMHLL. VIMEHHO 3Ta 0COBEHHOCTbL TEXHONOM MM NMO3BONAET
He 0CTaHaBNMBaTL pearvpyioLme A0ObIBAIOLLME CKBAMMHDBIL, TaK KaK darke Ha GoHe CMNBbHBIX LYMOB B paboTaioLLein
CKBaXMHe yaaeTCA BLIABUTL MOME3HBIN CUMHAM, MPOBECTU MHTEPMNPETALMIO M MPUHATL PeLIEeHME O HaNMY1m

VN OTCYTCTBMM 3aMacoB YreBOAOPOAOB B MEHKCKBAHMHHOM NPOCTPaHCTBE.

PesynbTaThl. 1o pe3ynsratam nposeaeHvsa UCCneAoBaHvA Obl10 BEIABNEHO BAVAHME BO3MYLLIAIOLLIEN CKBaMKHbI
Ha pearupyioLme CKBarKMHbl OKPYHeHNA. B 1ccnesyeMbiX CKBarKMHax onpeaeneHsl NaacToBble AaBNeHNA.

B MerCKBarKMHHbLIX MHTepBanax onpeaeneHsl CBA3aHHbIe TONLLMHbI 1 CPpeaHAA HAChILLIEHHOCTb.

3aKnyeHne. Ha ocHoBaHMK MosyYeHHbIX pe3ynsTaToB BelbpaHo ornTiMarnbHoe MosoKeHre Ans bypeHua
HOKOBOI0 CTBO/A M3 OAHOV U3 MbE30METPUYECKMX CKBAXKMH C LIEMbIO «10BLIPAbOTHM» NTOKANM30BaHHbLIX 3anacoB
YyrNeBoaopoaoB, HTo 1 bbI10 ocyllecTBAeHo. [1obbiua HeDTH 113 AaHHOM CKBarKMHbEI MOATBEPAMNA BLICOKYIO
3IKOHOMMYECKYIO MPUBEKaTeNbHOCTb AaHHLIX orepaLuii Ha UccneayemMoM 00beKTe, HECMOTPA Ha Yre BecbMa
BLICOKYI0 BEIPAbOTKY M3B/IEKaEMbIX 3aMacoB.

KnioueBble cnoBa: 1oKani3aLya 0cTaTouHbIX 3aMacos YreBoaopOa0s, UMIYILCHO-KOA0B0e
raPONPOCNYLLIMBAHME, YBENMHEHE BIPAOOTHM, MEHCKBArWUHHBIE MCCeA0BaHMA, 3ape3ka HoKOBOr0 CTBONA,
MOBbILLIEHME [00bIYN

KoH}NUKT MHTepeCcOoB: asToptl 3aAB/1AI0T 06 OTCYTCTBYIM KOHMMKTE UHTEPECOB.

Ana yutuposaHma: lytdyiiH AA, Kapumos V.C, Myxines VP, Tynaes [1H, Murrapaes PA., Byparirynos WP
[NoBbILLIEHME YCMELIHOCTM 3ape30K HOKOBLIX CTBOMOB Ha 3Pe/blX MECTOPOHKAEHMAX C MOMOLLBI0 TEXHOMOM MM
MIMNYMbCHO-KOA0BOr0 riyaponpociylmearnA. PROHEDTb. MpodeccroHansHo o Hedt. 2025;10(2):70-79.
https://doi.org/10.51890/2587-7399-2025-10-2-70-79
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Introduction. Nowadays one of the strongest challenges for oil industry is hydrocarbon residual reserves

localization in the cross-well space at mature oilfields.

Goal. The paper describes the cross-well reservoir tests for the most promising oil-saturated areas revealing
and drilling infill wells and sidetracks to increase oil recovery. Another purpose of the study is to assess the water
flooding system efficiency and quantify its impact on surrounding producer wells.

DRILLING
OF THE WELLS

Materials and methods. The cross-well reservoir scanning at the mature oilfield was performed by the pulse
code testing technology. It is a special kind of pressure interference testing. The study involves one generator well
and several receiving wells. Generator well dramatical changing the rate and it creates pressure pulses, which
propagate through the reservoir and are registered by high-accuracy quarts pressure gauges at the receiving
wells. The key advantage of the technology is the creation of a special pressure ‘code” in a generator well by
injection and shut-in periods of different durations. This special code allows to decompose the receivers’ pressure
recording and recognize only the pressure variation connected to the generator rate changes. This allows not

to shut oil producers during the test, as the particular pressure response can be revealed even in a presence

of strong pressure noise of different nature. pressure response can be interpreted and water-oil displacement

efficiency between wells can be assessed.

Results. The study quantified the pressure impact of the generator well on the surrounding wells. Also, the
current reservoir pressure in tested wells was evaluated. The study also assessed connected net-pay thickness

and current saturation in a cross-well space.

Conclusion. Based on results it was recommended to drill sidetrack from one of the pressure observation wells
to increase the production and recovery. It was performed and oil production from the well confirmed high
economic efficiency of these operations at the studied field, despite the already very high current oil recovery.

Keywords: oil reserves localization, pulse code testing, recovery increase, cross-well testing, sidetracking, oil

production enhancement
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BBEAEHUE

Llenn nccneposaHus:

1. OueHUTb 3G HERTVBHOCTL PaboThl CKBaHKMHLI
11, ee BAVIAHME Ha OKPYHKaIOLLME CKBaHKMHbI.

2. OueHUTb BbIpaboTKyY 3amacoB yriieBoaopo-
008 (YB) B MeHCKBarKMHHOM MPOCTPaHCTBe
[N1A NOBbILLIEHWA YCNELLHOCTM YIOTHAIOLLLE-
ro bypeHus.

OMUCAHUME OBBEKTA UCC/IEOOBAHUA

B naHHow pabote npeAcTaBneH nprmMep npo-
BeeHVA UCCe0BaHMA Ha OOHOM U3 3aneren
KpPYNHOro HeGTAHOrO MecToporAeHnA Bonro-
Ypanbcroro baccelHa. MecToporkAeHme Haxo-
[OUTCA Ha NO3He CTaaum pas3paboTru, MeeT
[0BO/IbHO C/I0MKHOE Mre0/or4eckoe CTpoeHue,
06ycoBneHHoe HobLIMM Pa3NNiMeEM CBOMCTB
M71acToB B pa3pese, x BePTUKaLHOM 1 na-
TepasnbHoM HEOAHOPOAHOCTHIO U GaLVanbHOM
M3MEHYMBOCTBIO. [TPOAYKTUBHBIM FOPU3OHT 3a-
neraet Ha abconioTHor oTMeTKe 1400 M. 0bLLaA
TONLLYHA OCHOBHOMO 3KCM/yaTalMOHHOMO
0bbeKTa gocturaet 12 M, apdeKTnBHaA HedTe-
HaCbILL|eHHaA CoCTaBNAET 5—6 M.

METOAbl UCCNIEOQOBAHUA

TexHoNorA MMNYNbCHO-KOAOBOIO MAPONPOC-
nyvieaHuA (MK npeactaBnAeT cobov npose-

[NEHVIE MEHKCKBAHMHHOIO MMAPOAMHAMUYECKO-
o 1ICCNeaoBaHMA 417 OLEHKM CBOCTB M/1acTa

1 HaM4mA 3anacoB HedT. OTMETUM, YTO OHO
0COOeHHO MoMe3Ho A1A NOA0OHbIX 3peribiX MecTo-
POMKAEHWI, FAe HeACHO pacnpeaeneHme TeRyLLMX
3aMacoB KaK Mo BepTUKaNK, TaK 1 No fatepani.
Y4acToK 1ccneaoBaHuA NpeAcTasneH HarHeTa-
TenbHLIMK CKBarMHaMn 11, 12, 13, gobeiBaioLL MM
CKBarkuHamm P1, P2, P3 (puc. 1).

OJTA TIOKATTN3ALMA OCTATOYHBIX SATNACOB YB

B I/10X0 APEHVPYEMBIX 30HAX HA MECTOPOM [IEHMAX
MNO34HENM CTAONN PASPABOTKI U BBIABJIEHINA

30H OJ1A YTII0THAKOLEN O BYPEHWA, NMPEOJIOHEH
rnoaxo NnoBblILLAKLLINA 3OOEKTBHOCTb

PABOTblI HAIHETATE/TbHBIX CKBAHINH HA OCHOBE
NCMOJTIb30BAHINA TEXHOOI N UMITYTIBCHO-
KOLAOBOI O M APOMPOC/TYLLUNBARHWA.

CrBarkmHa 11 ABnANack BO3MyLLIAIOLLIEN, CKBa-
HHbI 12,13, P1, P2, P3 — pearupyiouimim,

Bo Bce CKBarKMHbI, y4acTByIOLLI/E B MCCe10Ba-
HWW, CNYLLIEHB TTYOUHHBIE MaHOMETPbI-TePMO-
METPbI 41A pernmcTpaumm 3aboHOro AaBneHvA.
Pe3ynbraTthl U3MepeHnin NpuBeAeHsl Ha puc. 2.
CVHVIM LBETOM BbleNEeHO NepBrYHoe 3ab0oiMHoe
[NaBneHue ¢ NprbopoBs C MacLLITaboMm Mo fieso
0CW, KpaCHbBIM — AeTpeHaMpoBaHHoe AaBne-
HWe (TO eCTb AaBeHNe, 13 KOTOPOro UCKIIoYeH
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@ [e6uT Hedyi 50 M¥/cyT 4= @mm) Bosmyuaiollan CKBammHa

@ [1c6u Bogs 50 M¥/cyT

Puc. 1. CTpyKTypHan KapTa KpoBnu nnacta. CoctaBneHo aBTopamut

I1, 12, 13 — HarHeTaTenbHble ckBaxmHbl; P1, P2, P3, P4 — nobbiBatoLuye CKBauMHbI, P5 — nbe3oMeTpuyeckas CKBaXmHa

Fig. 1. Structural map of the reservoir. Compiled by the authors
I1, 12, 13 — injection wells; P1, P2, P3, P4 — production wells, P5 — pressure observation well

rnobanbHeIV TpeH, CHUMHEHA AaBneHin)

C MacLUTaboM Mo NPaBoK 0CK, YEPHBIV MYHK-
TVp — MoAeNbHOe AaBfeHe B pearmpyioLLen
CKBaMKVHe, ABNAIOLLIEECA OTHKMKOM Ha M3-
MEeHeHVe PeHKIMMOB PaboThl HAarHeTaTe IbHoM
CKBarKMHbI. Ha BCex pearupyioLmx CKBarKMHaXx,
YHaCTBYIOLLIMX B MCCNe0BaHNW, BblAeNAETCA
OTK/MK OT LIMKMYECKOM SKCMyaTaumm HarHe-
TaTeNbHOWM CKBarMHbI |1,

PE3VJIbTATbI UCCJ/IEQOBAHUA

o pe3ynsratam nposenenHmAa VKT onpegeneHo
eIVHUYHOE MEMCKBarHHoe BNu1AHKe (puc. 3),
PacCYMTaHbl MEHKCKBarKMHHEIE MPOAMHAMN-
YecKume nNapamMeTpbl (pUC. 4): Mbe30MpoBOAHOCT
(1) M rMaponpoBOAHOCTL (2).

x=<§>cj—¢, 0

o= <K> h 2)
M
rae k — NpoHMLaemMoCTb NnacTa, h — cBA3aH-
HaA abdeRTMBHaA ToNLLMHA NNacTa, J — BA3-
KOCTb dnloMAa B Mopax Noposl, ¢ — nopw-
CTOCTb NNacTa, ¢; — 06LLaA CHH1MaeMOCTb
CUCTEMBI.
[be30MPOBOAHOCTL ONpeaenAeTCA Ha OCHOBE
BPEMEHM PacnpOCTPaHeEHNA MMMNY/IbCa n3Me-
HEeHWA AaBNeHUA B MOPOAE, a MAPONPOBO-
HOCTb — Ha OCHOBE BENMYMHEI 3aperucTprpo-
BaHHOWM aMnnTyasl cirHana [1-15].
[NpoBeaeHo CpaBHEHVIe C pe3y/ibTaTamu, Mony-
YeHHbIMM M0 Pe3y/bTaTaM MHTEPMpPEeTaLmm reo-
PU3MUECKNX UCCNenoBaHM ckBarmH (PUTMIAC)
B OTKpLITOM CTBOfE (Tabn. 1).
Ha ocHoBe AaHHbIX 3HaYeHUI MAPO- M Nbe30-
MPOBOAHOCTM B MEFKCKBaMHHbBIX MHTEpBanax
C Y4eTOM A0MONHUTENBbHBIX AaHHBIX Mo TC
OTKPbLITOrO CTBO/A, OTHOCUTENbHEIX Ga30-
BbIX MPOHMLIGEMOCTAX, CBOMNCTBAX MAaCTOBLIX
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Puc. 2. 3anucu gaBneHnA 1 3akaykuy B CKBaXmHax. CoctaBneHo aBTopamu
Fig. 2. Pressure and injection rate records in wells. Compiled by the authors
dnionnos 1 Moaenn baknea—/lesepeTTa pac- 1 CpeaHAA TeKyLLaA BOJOHACHILLEHHOCTb,
CYMTaHbI CpeHMe CBA3aHHbIe 3GhEeKTVIBHBLIE a TaKrKe TeryLLaA BbIpaboTKa 3anacoB Epy,, (3)
TONLLNMHBI B MEHKCKBaMHHOM MPOCTPaHCTBE 1 CMPOrHo3mpoBaHa O6BO£I,H€HHOCTb CKBammH
Ta6bnuua 1. CpaBHeHue ruapo- v nbesonposogHocti no MK u PUTUC. CoctaBneHo aBTopamu
Table 1. Comparison of reservoir transmissibility (s) and diffusivity (c) by PCT and well logs. Compiled by the authors
WKI PUruc
CKBaxkuHa
o, M1*M/cl3 X, M2/c o, MO*m/cMN3 X, M¥/c
I - - 3948 0,15
P3 861,5 0,12 121 0,15
P2 1050,7 1,27 340 0,37
P1 1638,0 1,65 1669 1,35
12 19814 0,49 6263 3,00
13 11397 0,22 182 1,00
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YenosHble 0603Havenus: Wy — EqunnyHoe BAMAHME reHepaTopa gmm @mm) Bo3wyuaiolLan CKBaMIH
MpY eaMHUYHOM 3aKauKe, atM/ 1M3/cyT

Puc. 3. EanHn4HOe MercKBauHHoe BavAHKe no MK Ha cTpyKTypHOW KapTe KpoBnu nnacTa (4asfieHve B pearupyioLLelt CKBaruHe BCeACTBUe
HarHeTaHMA B BO3MYyLLLaloLLLeit cKBarmHe |1 ¢ pacxooM 1 M3/cyT Ha npoTAeHnn | MecALa). YenoBHble 0603HaueHnsA Ha puc. 1. CocTaBneHo aBTopaMu
Fig. 3. A unit-rate pressure impact by PCT on the structural map of the reservoir (pressure response in the offset well due to well I1 injection with a
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flow rate of 1 m3/day for 1 month). Legend in Fig.1. Compiled by the authors

B C/lyyae ynioTHALLEro bypeHna B Mccneno-
BaHHbIX MHTEpBanax.

V -5 -5
EDDW: .I _ 0,LEFT _ wi O,W, (3)
Vo, INITIAL 1- Sui

roe S,,; — HavanbHaA BOAOHACKILLLEHHOCTb,
Sy — TERYLLAA HehTeHaCkILLEEHHOCTb.
Pe3ynsTaThl Mo oLeHKe TeKyLLEN BHPaboTHM
3aMacoB 1 oLieHKe NoTeHUMansHoM 06BoAHEH-
HOCTW 400bIBaeMOV MPoay KL Mpy BypeHun
B MEHCKBaMHHOM MHTepBasne npuseaeHsbl
BTabn. 2 vpuc. 5.

OBCYXOEHUE PE3Y/IbTATOB

o pe3synsratam VIKIT yaanock BeIABUTE BIMA-
H/ie BO3MYLLIAOLLIeN CKBaXKMHEI Ha e OKpY-
HKeHVie, BEIABIEHO OTCYTCTBME BLIKIMHMBAHWA
nnacTa-KonnexkTopa B Uccie10BaHHOM pai-
oHe. [MoaTeeprkaeHa 3dGeKTVBHOCTL pabo-
Thl CKBarKMHbl |1, KONMYeCTBEHHO onpeaeneHo

BVIAHME ee paboThbl Ha Karkdylo U3 OKpYyHHalo-
LIMX ee [00bIBAIOLLIMX CKBAXMH. TakMM 06-
Pa30M, MOXKHO 3apaHee paccUUTaTh, HAaCKO b-
KO BbIPACTET M1acTOBOE AAB/EHME B KarKA0M
13 100BIBAIOLLIMX CKBaMMH, €CIN YCUNTL Ha-
rHeTaHe B CKBarkumHe |1.

[No pe3ynbraraM U3y4eHMA MEHKCKBarKMHHO-

0 NPOCTPaHCTBa OrnpeaeneHo, YTo VHTepBasbl
11— P11 11— P2 ABnAioTCA HEMOAHOCTbIO BbIpa-
60TaHHBIMK 1 MMeeTCA NoTeHuman 4aAa ynioT-
HAIOLLIEero BypeHMA B AaHHOM parioHe. Ha ocHo-
Be onpeaeneHHbIX GUILTPaLMOHHBIX CBOMCTB
MaacTa v TeKyLLIero NaacToBOro AaBneHvs
CMPOrHO3MPOBaH AebUT YNNOTHAIOLLIMX CKBa-
MRIH, Ha 0CHoBe oLieHeHHo Mo VK™ BelpaboTKm
CNPOrHO3uMpoBaHa 06BOAHEHHOCTb YM/IOTHAIO-
LLIVIX CKBaMKMH.

TaKuM 06pa3om, UccreAoBaHMe MO3BOMMO
OLIeHNTb /TOKaNM30BaHHbIe 3anackl yr1eBoaopo-
[10B B MEHKCKBaMHHEIX MHTepBanax Ana npum-
HATWA PELLIeHNA 0 NPoBeAeHNM YMIOTHAILLIErO
6ypeHnsa B 3TOM paitoHe.
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YcnoBHble 0603HaYeHuUA: NKI

PUTUC | X — [besonpoBogHoCTb, M¥/ceK
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4= @mm) Bo3myLaloLlan CKBaKMHA

Puc. 4. Tugpo u nbesonposogHocTy (s & c)no MKI™ Ha CTpyKTypHOI KapTe KpoBuv nniacTa. YcnosBHble 0603HadeHna Ha puc. 1. CoctaBneHo aBTopaMu
Fig. 4. Reservoir transmissibility (s) and diffusivity (c) by PCT on the structural map of the reservoir. Legend in Fig. 1. Compiled by the authors

OrmaaemMblin [ebUT CKBarKKHbI noce bype-
HWA cocTasnAn 30 M3/cyT, 06BOAHEHHOCTL —
65-70%.

Ha ocHose aaHHoOM MHbOopMaLMK Mo pe-
3ynkTaTam UCcCeAoBaHuA NPUHATO pelle-
HMe, 4TO OXKMOaEMbIe MAapaMeTPbl CKBaHKMHb

ABNAIOTCA peHTabeNbHEIMM, YTO MO3BOMIO
BBINOSHNTE OypeHre HOKOBOro CTBOMA B AaHHOM
paroHe 13 CKBarKWHbI X1.

[MHaMm1Ka 0CHOBHbBIX MapameTpos pabo-

Thl IPOBYPEHHOM CKBarKMHEI MpeAcTaBneHa

Ha puc. 6.

Tabnuua 2. Pesynbtatel onpefesieHns BopaboTKM 3aMacoB Yr/eBoA0poA0B, TEKYLLEeN BOLOHACILLEHHOCTM M NPOrHO3HON 06BOAHEHHOCTU.

CocTaBneHo aBTopaMu

Table 2. Hydrocarbon reserves recovery, current water saturation, displacement efficiency and forecasted water cut. Compiled by the authors

WntepBan OxBaT 3aBogHeHueM no paspesy, M | Bbipabotka 3anacos, a.en. | [porHosHas BopoHacbiweHHocTb, A.ed. | [porHo3Has o6BofeHHoCTb, %
nN—12 23,6 0,90 0,75 98
nN—13 300,0 0,67 0,50 70
1M—P1 58 0,74 0,55 85
11— P2 50 0,77 0,57 89
11— P3 42,0 0,59 0,45 52
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3AKJ/TIOYEHUE

MonyyeHHanA 1obbl4a HedTK NpU3HaHa
YCreLHOW.

[Nocne NpoBeaeHNA 3ape3Km HOKOBOIO CTBO-
Na Ha ceroHALUHWI AeHb HabnloAaeTcA TpeH
poCTa A06bIHM HIMAKOCTM BCIeACTBIME BAVAHA
HarHeTaTebHbIX CKBarKMH 1 HedTH, 1 COOTBET-
CTBEHHO HET BO3MOHKHOCTI HAMPAMYIO OLIEHUTb
MPOrHO3HYI0 HAKOMIEHHYIO A06BIHY M0 KPUBEIM
naneHva 06b4 HedTW [0 U nocse bypeHns
6orosoro cTeona. o HoBoMy CTBO/Y HabNAa-
eTcA peHTabensHan Aobbua HedT 7-10 T/CyT,
HECMOTPA Ha TO YTO cpeaHUn AebnT HedTn

CKBaKMH A@HHOrO 06BEKTA 3HAUMTESBHO HIMHKE.

Ha aaHHbIN MOMeHT HabioAaeTcA PacTyLLMM
TpeHa AobbM HedTu.

CnenyeT 0TMETUTb, YTO KOMMaHWA-oMNepaTop
yHKe Ha MPOTAHKEHNM MHOTMX NIET NMPaKTURY-
eT npoBeneHue ckanupyomx KT Ha Bcex
y4acTKax ynaoTHAIOLLEro BypeHuA, rae 310
TEXHOMOMMHYECKM BBINOMHAMO, A/1A MUHUMM3a-
LMW PUCKOB BypeHA B MPOMbITbIE 06/1acTK
nnacTa B CBA3M C TeM, YTO TeKyLLIaA BbIpa-
60TKa nprbnvaeTcA K 11 6e3 aononHu-
TeNbHbIX MCCNeA0BaHN BEPOATHOCTL bype-
HVA HeYCMeLLUHbIX CKBaXKMH AOBO/bHO BLICOKA.
Takum obpasoMm, VIKI™ BHOCUT BarKHbIM BKNaa,
B MoBbILLEHVe 3QHERTUBHOCTI KanmnTanbHbIX
3aTpart Ha bypeHue.
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