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JIL.B. ®IPCYHIHA, BM. AXMETOBA, 1.I'3E3EKAJIO

IMPOBJIEMHU 3AKOJIOHHUX ITEPETOKIB B CBEPJJIOBUHAX 3 BIYHUMHU CTOBBYPAMU
TA TOPU30HTAJIBHUM BUBOEM

VY crarTi NpoaHani30BaHO OCHOBHI NPUYHHH (IIOIXONPOSBIB, SKi BUHUKAIOTH B CBEP/UIOBHHAX 3 OIYHUMH CTOBOYpaMH Ta TOPU30HTAILHHM BHOOEM
Ha CTajil CIOpYMKEHHS 1 NpU eKcIUlyaramii CBepUIOBHH. BcrTaHoBieHO, mo (umoinonposiBi OOyMOBJICHI B OCHOBHOMY KOHCTPYKTHBHHMH
0COOIMBOCTSIMU TaKHX CBEpATIOBUH. HassBHICTH 3aKOJIOHHHX 1 MIXKIIACTOBUX IIEPETOKIB, B pa3i HEBUACHOTO BHUSBIICHHS 1 JIKBifamii, MOJke IPH3BECTH
10 BUKHUJIB, aBapiif i MacIITAOHUX eKOJIOTiYHHX KaTacTpod. [IpuanHoio GiIbIIOCT] yCKIIaJHEHb Ha eTarnax OyAiBHUITBA Ta eKCILTyaTallii CBepATIOBUH
€ TiApaBIIiYHUH 3B’S30K PO3KPUTUX OypiHHAM (IIOINOHACHYEHHX IUIACTIB 3i CTOBOYpPOM, SIKHH CYNPOBOJKYE BCI HACTYIHI IEpiofy eKCILTyaTamii
cBEepUIOBHH. [yl BHpIIICHHS JaHOTO 3aBJaHHS HEOOXiJHE NPOBEICHHS PEMOHTHO—I30JLILIIHMX pOOIT 3 JiKBimamii 3aKOJIOHHUX IIEPETOKIB Ha
CBEP/UIOBHHAX 3 TOPH30HTAIGHUMH JAUITHKAaMHA 3 BHKOPHCTaHHSM OJNOKYIOUMX PpiAMH I8 THMYacoBOi i3oysmii mepdopoBaHOi dYacTHHH
eKCIUTyaTallifHOi KOJOHW. 3alpOIOHOBaHI TEXHOJOTIYHI pIlIEHHS 3 JHKBinamii MiDKKOJIOHHHX IEPeTOKIiB NUIIXOM 3aKadyBaHHS OJOKYIOUHX
TaMIIOHYIOUUX CKJIAJIB y iHTepBald IEpeTiKaHHsS PiIVH YM ra3iB, BCTAHOBIECHHSAM BiJICIKAIOYMX MOCTIB IJIS 3aXHCTYy IPOXYKTHBHHX IUIACTIB BiJ
TaMIIOHQ)XKHOTO Marepiany; MPOBEJEHHSAM i30JILIHUX pOOIT depe3 BEpPXHIO YacTHHY 30HH Iepdoparii. ABTOpaMH 3alpOIIOHOBAHO aKTyaJIbHi
HaNpsIMKA PO3BHTKY iCHYIOUHMX TEXHOJOTiH i30J1Iii, 3 BpaxyBaHHSAM OCOOJMBOCTEH INPOBENCHHS DPOOIT Y TOPU30HTAIGHHX CBEPIJIOBHHAX, B
KOHCTPYKIIT SKUX BHKOPUCTOBYIOTH HE3aLlEMEHTOBAHI XBOCTOBUKI—(INBTPH 3 BUKOPUCTAHHAM (Di3MKO—XIMIYHUX Ta MeXaHIUHUX pimeHs. [Tinibpana
TEXHOJIOTIsT 1 MaTepiaqM NOBHHHI 3a0e3NedyBaTH 3allOBHEHHS CKJIAJOM BCHOTO IOPHCTOTO CEpENOBUINA 1 KaHANIB y CBEPIJIOBHHI Ta
MIPUCBEP UIOBHHHIN JIISHII TIPCEKHUX HOPiJ, @ TAKOXK ONTHUMAJIbHE CTPYKTYPOYTBOPEHHS CKJIay B TEXHOJIOTTYHO MPUHHSTHI TEPMiHH.

KuiouoBi ci10Ba: cBepUIOBHHA; TOPU30HTAIEHHI BUOiH; 3aK0IOHHE IIepeTiKaHHs; OJOKYIOUHIT TAMITOHa)KHUH CKIIaJ, 130JTI0I0UHI PO3UHH.

JL.B. DPUPCYHHUHA, B.M. AXMETOBA, .I'. 3E3EKAJIO

IMPOBJIEMBI 3AKOJIOHHBIX ITEPETOKOB B CKBA’KMHAX C BOKOBBIMU CTBOJIAMUA
N I'OPU3OHTAJIBHBIM 3ABOEM

B craTbe npoaHaIM3MPOBAHBI OCHOBHBIE MPHYUHBI (IFOMIONPOSBICHUH, KOTOPHIC BO3HHKAIOT B CKBA)KMHAX C OOKOBBIMH CTBONAMH H
TOPH30HTAIBHBIM 3a00€M Ha CTaJuu CTPOMTENbCTBA H IIPU IKCILUTyaTallMM CKBAXXMUH. YCTaHOBIEGHO, YTO (IIOMAONPOSBICHUS OOYCIOBIECHBI B
OCHOBHOM KOHCTPYKTHBHBIMH OCOOECHHOCTSIMU TaKHMX CKBa)XHH. Hanuume 3aKOMOHHBIX M MEXKIUIACTOBBIX IEPETOKOB, B CIIydae HECBOSBPEMEHHOI'O
BBIBIICHHS U JMKBHIAIMH, MOXKET HNPHBECTH K BBIOpOCAaM, aBapusAM M MAcCIITaOHBIM JKOJIOTHUECKHM KaTtacTpodam. IlpuumHoil GompmiMHCTBa
OCJIO)KHEHHH Ha dTalaX CTPOUTENbCTBA U AKCIUIyaTal[MU CKBA)KHH SIBIIIETCS] THAPABIMYECKAs CBSI3b PACKPBHITBIX OypeHHeM (DII0MIOHACHIIEHHBIX
IUIACTOB CO CTBOJIOM, KOTOPBIH CONPOBOXKIAET BCE MOCHEAyIOIINe MepUOAbl IKCILTyaTallud CKBaXKUH. JIJIs pelneHus JaHHOW 3a1ayd HEOOXOIHMO
MPOBEJICHHE PEMOHTHO-M30/SIIHOHHBIX pab0T MO JHKBUAALUM 3aKOMOHHBIX IIEPETOKOB HAa CKBAXUHAX C TOPH3OHTANBHBIMHM yJ4acTKaMH C
HCTIONB30BaHUEM ONOKUPYIONIMX XKUAKOCTEH U BpeMEHHOH M30JIMH NephOopHPOBAHHOIN YacTH HKCILTyaTAHOHHOM KOIOHHBIL IIpemnokeHHbIe
TEXHOJOTHIECKHE PelIeHHs M0 JTUKBUIAIMH MEKKOIOHHBIX MEPETOKOB IMyTeM 3aKauK{ ONOKUPYIOUIMX TAMIIOHHPYIOUIMX COCTABOB B HMHTEPBAJbI
NepeTeKaHusl JKUIKOCTeH WM Ta30B, YCTAHOBJICHHEM OTCEKAIOIIMX MOCTOB I 3aIlUThl MPOAYKTHBHBIX IIACTOB OT TAMIOHA)KHOTO MaTepuana;
IIPOBEJICHHEM H30JIMOHHBIX PpabOT uepe3 BEPXHIOI0 4acTh 30HBI mepdopaiuu. ABTOPaMM IIPEIIOXKEHbl aKTyalbHblE HAIPABICHUsS Pa3BUTHUS
CYIECTBYIOIIUX TEXHOJOTMI M3OJAIMHU, C Y4EeTOM OCOOEHHOCTeH NMpOBeAeHUs PaboT B TOPH3OHTANBHBIX CKBAKUHAX, B KOHCTPYKIUH KOTOPBIX
HCTIONB3YIOTCS HEe3alleMEeHTHPOBAHHBIE XBOCTOBUKU—(UIBTPEI C UCIIONB30BaHHEM (HH3MKO—XMMUYECKUX M MeXaHHuecKHxX pemenuil. [Tonobpannas
TEXHOJIOTHsI U MaTepHabl JOJDKHBI 00eCIIeunBaTh 3aIll0JHEHHE COCTABOM BCeil MOPUCTOI cpesibl U KaHAJIOB B CKBAXXHMHE M NMIPUCKBAKHMHHON 0071acTH
TOPHBIX IIOPOJ, & TAKXKE ONTHMAIBHOE CTPYKTypoOoOpa3oBaHHE COCTaBa B TEXHOIOTHYECCKH IIPUEMIIEMbIE CPOKH.

Ki1ioueBble cjioBa: CKBaXXMHA; TOPHU30HTAIIBHBIH 32001 ; 3aKOJIOHHBIN MEPETOK; OIOKUPYIOUINH TAMIIOHAKHBIH COCTaB, U30JIMPYIOLINI PacTBOP.

L.V. FIRSUNINA, V.M. AKHMETOVA, |.H. ZEZEKALO

COLUMN OVERFLOWS IN WELLS WITH SIDE SHAFTS AND HORIZONTAL BOTTOM
PROBLEMS

The article analyzes the main causes of fluid manifestations that occur in wells with side shafts and horizontal bottom at the stage of construction and
operation of wells. It is established that the fluid manifestations are mainly due to the design features of such wells. The presence of overflow and
interstratal overflows, in case of untimely detection and liquidation, can lead to emissions, accidents and large—scale environmental disasters. The
cause of most complications at the stages of construction and operation of wells is the hydraulic connection of the drilled fluid—saturated formations
with the wellbore, which accompanies all subsequent periods of well operation. To solve this problem, it is necessary to carry out repair and
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insulation works to eliminate overflow flows in wells with horizontal sections using blocking fluids for temporary insulation of the perforated part of
the production string. Technological solutions for the elimination of intercolumn flows by pumping blocking tamponing compositions in the intervals
of flow of liquids or gases, the installation of cut—off bridges to protect the productive layers from the cement material; carrying out insulation work
through the upper part of the perforation zone. The authors propose the current directions of development of existing insulation technologies, taking
into account the peculiarities of work in horizontal wells, in the construction of which use non—cemented shank—filters using physico—chemical and
mechanical solutions. The selected technology and materials should ensure the filling of the entire porous medium and channels in the well and

downhole section of rocks, as well as the optimal structure of the composition in a technologically acceptable time.
Keywords: well; horizontal bottom; overflows; blocking compound, insulating solution.

Crane HapomryBaHHA BHIOOYTKY HAQTH Ta Ta3y Ha

pomoBHIax YKpaiHH, OCOOJUBO B OCTaHHI POKH,
BiOYBa€THCS 32 PAXyHOK YHOCKOHAICHHS TPATUIIHHUX 1
BIIPOBAPKCHHS HOBHMX METOJIB BIUIMBY Ha IPUBUOIHHY
30HY BHIOOYBHUX CBepToBHH [1, 2, 3, 4].

Ha mowarok 2020 poxy BumpoOyBaHo monax 150
TEXHOJIOTiH, 3 AKUX HaHOUThII €(PEeKTHBHUMHU BHSBHIICS:
3aKiH4yBaHHS CBEPAJIOBUH ropu3oHTaibHUM BrOoeM (I'C,
BI'C),

po3puBu 1aacta (I'PII).

OIl3 XiMIiYHIMH METOIAMH Ta TiApaBIivHi
OOcsr  3aCTOCYBaHHSI IIMX
METOJIB BiJ] 3aTalbHOTO OOCSTY BIIJIMBY Ha IUIACTH CKJIaB
70 %, cepenHiii TexHONOTiUHMK e(eKT y MOPIBHSHHI 3
IHITUMH METOJaMH 3pic ORI HiX B 7,5 pas3is.

Pa3oM 3 TuM, mOpiYHE 3pOCTaHHS B Ail04OMY (OHI
ceepmioBuH ['C 1 BI'C moctaBuB nepes mpoMUCIOBHKAMUA
pAI CKIaAHUX TEXHIYHMX 3a/a4 3 IX eKCIUIyaTamii, 1o
MOTpeOyIoTh CBOTO BHpimeHHS. J[o mepmodeproBux 3
HHX 13011

BITHOCATBCSI  POOOTH 3 3aKOJIOHHUX

MEPeTOKiB 1 MUISHOK MPOPUBY IUIACTOBHX BOA IO

TOPU30HTAJIBHUX BHOOIB. Y Takoro THITy CBEpAJIOBHHAX

OUTBIIICTh TEXHOJIOTIYHUX OIepamill yCKIaJHEHO MaluM
niamerpoMm xBoctoBuKa (st BI'C), Benmukoo DOBXUHOIO
TOPH30HTAIFHOTO BHOOIO Ta mepdopoBaHoro (imbTpa,
TMIOJIOXKEHHSIM IIIOJI0 TOPU30HTAIILHOTO CTOBOYpa AISIHKA
MIPUIUIABY BOIH Ta KOHCTPYKIIi€I0 BUOOTO.

HasiBHICTD 3aKOJIOHHHMX 1 MIXIIJTACTOBUX HEPETOKIB,

B pa3i HEBUACHOTO BWABICHHA 1 JiKBijamii, Moxe
MpU3BECTH JO BHKHIIB, aBapii 1 MacmTaOHUX
eKoNoTiYHMX  KaTtactpod. Ha BupimeHHS THTaHB

YCYHEHHSI HACJI/IKIB HEOOXiAHO OyJe BUTPATHTH 3HAUHY
KUTBKICTh 9acy 1 KOIITIB, a iHKOJIX IIe MOXKE TPUBECTH 0
TIOBHOI JIiKBiauii cBepyioBuHHA. HanpsMok JOCIiIKeHHS
1 PO3BHTKY TEXHOJOTIH IKBimamii 3aKOJIOHHHX 1 MiX-
IUTACTOBHX TMEPETOKIB € HaJA3BUYAWHO BaXKJIUBUM 1
MIEPCIICKTHBHIM.

B pobGori po3risHyTa  TEXHONOTIS  130JIAIi
3aKOJIOHHHX TIEPETOKIB B CBEPUIOBHHAX 3 OIYHIMH
CTOBOypaMH Ta TOPH30HTAIbHHUM BHOOEM. OCHOBHI
CyJacHi YSBICHHS NP0 MPHUYNHA (IIFOIiNOMPOSBICHb B

CBEPIJIOBMHAX HABEACHO HaA pHC. 1.

Tprraumm ¢uroigonposasis y mpoueci
CTIOPYIKEHHA CBEPIIOBHH

f f BIIACTHBOCTL Y ( .. )
. e [UIACTH 3 AHOMAJIBHO e BLIMOBH ITaxep-
bimrpariiini i HA3EKAMH i BHOGiHi TIPOMMBHIX npHCTPOiB, rpamicHT
MiIHICHI BIACTHBOCTI ' OMATBHO IepermiamsHi PLIEH 1 THCKIB Mj’m pisHo-
TipChKHX MOPiN THCKH TaMIIOHAKHOTO .
BHCOKHMH THCKAMI HaNiPHMMH [IIACTAMHE
L ! | L posmmrmmem ) L I )
( MOTIAHAHHS Y ( ) N /7 \
p— MOTIAHAHHA, .
HIPOMHBHHX ra30Ha(TO-BOAONPOSABI SAKOJIOHHL, MIKTIIACTORI i
TAMIOHAKHIX X 2 MiKIIAcTOBI .
POSMHHIB, TiAPOPO3PUE MDKILTACTORL 1 —— 3AKOIIOHHI IIEPETOKH
X .
. . 3aKOJIOHHI IEPETOKH
\  ripcekmx mopim ) | J \ /J \ o

Pucynok 1 — CyuacHi ysBICHHS PO IPUYUHH (ITIOTIONPOSBICHD B CBEPNIOBUHAX

Takum 9YWHOM, TpHYUHH  (IFOIIONPOSBIB €
HAaCJTIIKOM TIPOIIECiB, MO BimOyBarOThC, abo (aKkTopom
HETaTUBHOTO BIUIMBY Ha TEXHOJIOTIYHI OTeparii, o
MIPU3BOANTE JI0 MOPYIICHb TEXHOJIOTIT POOIT 1 3HIDKEHHS
X KiHIIEBHUX MOKa3HUKIB [5, 6, 7].
ToMy BHSBJICHHS MPWYUH, 0 BHHHUKAIOTh B
TEXHOJIOTIYHHAX TpOoIecax € KIFYOBHM 3aBIAHHSAM IIPH
BHpIMIEHHI MPOOJeM 3aKOJOHHHUX IEPETOKIB B CBEPIUIO-

BUHAX 3 OIYHUMHM CTOBOypaMH Ta TOPU3OHTAILHUM

AHaii3 OomyONiKOBaHMX JaHHWX IIOKa3ye, MO Bij
10% gm0 60 % ¢oHOy CBEpIOBHH HA PI3HUX T'a30BHX
POIIOBHIIIAX CBITY MAalOTh 3aKOJIOHHI Ta MIXKIUIACTOBI
MEPETOKH.

AHaNITHYHI JOCIIPKEHHS Ta y3aralbHEHHS MPOMUC-
JIOBOTO JIOCBiAy IMOKa3yIOTh, MIO0 MPHYWHOK OUTBIIOCTI
YCKJIAIHEHb Ha eTamax OyMiBHUITBA Ta CKCILTyaTarlii
CBEp/UIOBUH € 3B’ 30K

rizpaBIigHAN PO3KPUTHX

OypiHHAM (uroinoHacCHYeHNX IIIACTiB 31 CTOBOypOM,

BHOOEM. SKUI CYIPOBOJKYE BCi HACTYITHI MEPioau eKCInTyaTarlii
Bicnux Hayionanvrnozo mexuiuno2o ynisepcumemy « XI11»
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CBEpMJIOBUH. B Teopii, MOKa3HMKOM LLOIO KPHUTEPIl0 €
KOE(QII€HT T1APOMPOBIAHOCTI TIACTa, SKHHA BHPAKAETHCS
PIBHSHHSM 1:

R
kh er_m MEMZ

g 2mAP mllac’ 1)
ne  k— koedirieHT MPOHUKHOCTI CepeIOBHIINE,;

h — edexTnBHA TOBIIMHA MACTa;

[ — epeKTHBHA B’ A3KICTP IIIACTOBOTO (PIIIOiNYy;

Q — BuTpara piauHY;

Ry — cepenHiii pagiyc KOHTYpY >KUBJICHHS;

l'es — PaJiyC CBEPIUIOBHHY;

AP — nepenaza TUCKY.

IIpu @i B rigpaBmiYHO3B’s3aHIA  cHUCTEMI
«CBEpAJIOBHHA — N IIACTiB» OU(EpEHIialbHIX THUCKIB
(penpecis, nenpecis) y Hill BiIOyBalOThCS HECTalliOHAPHI
MPOIIECH TigPOAWHAMIYHOI B3a€MOIil, HACIIIKOM SKUX 1
CTalOTh PI3HOTO PpOJYy YCKNIaJAHEHHs (NOTJIMHAHHS,
TiIPOPO3PHB TiIPCHKHUX TOPiM, MIKIUIACTOBI Ta 3aKOJOHHI
MIEPETOKH, ra3oHaTOBOJIONIPOSIBH, KaBepHO- i
00BaJIOYTBOPEHHS i T. [I.), IO MOPYIIYIOTH TEXHOJIOTIIO Ta
3HUXKYIOTh TIOKA3HUKH 1X SKOCTI Ta e()eKTUBHOCTI [6, 7]. 3
I[bOTO HE CKJIAJHO 3pOOWTH BHCHOBOK, IO OCHOBHHUM
3aBJIaHHAM ITIBUILECHHS SIKOCTI eKCIuTyaTamii
CBEPUIOBHUH, € pO3p0oOKa TEXHOIOTiH 130JMii cTOBOYpa,
MIOYMHAIOYN 3 KOMIUIEKCY pOOIT, IO PO3KPHUBAIOTHCS
OypiHHSAM (IIOIIOHACHYCHHUX IUIACTIB, B IIHPOKOMY
Jiana3oHi 3MiHM 1X QiIbTpaiiiHUX XapaKTePUCTHK.

Hakonmuennit  nocBin mokasye, 1o B yMOBax

eKcIuTyataiii CBepJIOBHH JOBIOCTPOKOBA  130JIAIIis

WiacTiB  Big  cToBOypa  (KpiM  TPOAYKTHBHHX),

MOTIepe KA MIKIUIACTOBI TIEPETOKK Ta TPOPHUB BOJIHU

mo  ¢dimpTpa, po3mmproe  00NACTh  EKCILTyaTamii
CBEpMJIOBUH  BIIKPUTHM BHOOEM, JOCKOHAJIMM 32
XapakTepoM 1 CTYHNEHEM pO3KpHUTTS, 3abesneuye
riIpOJUHAMIYHI ~ ONTUMAaJbHI ~ YMOBH  BHJOOYTKY
BYTJIEBOMHIB, a Takoxx OI13, PIP, M3H.

TakuM  YMHOM, BJOCKOHAJEHHS  I30JIALIHHUX
TEXHOJIOTiH, IO YyCyBalOTh NPUYMHY HETaTHBHHUX

HACJTIIKIB TIpY OYAIBHUIITBI Ta €KCILTyaTallii CBepJIOBUH,
€ OJTHAM 3 HalOUIbII MPIOPUTETHUX HANPSIMKIB HAYKOBO—
TeXHIYHUX JOCTIDKEHb 1 PO3pOOOK M0N0 IiABHUIIEHHS
e(eKTUBHOCTI eKCIuTyaTalii CBEpAJIOBUH, O0COOIMBO Ha
pPOJIOBHIAX, SKi HepelInIM B Mi3HIO Ta 3aBEPIIAIbHY
cTafii po3poOku.

BuHUKHEHHS 3aKOJIOHHHX TIEPETOKIB B OiUHHX
cToBOYpax OOYMOBIICHO iX KOHCTPYKUi€I (AWB. puC. 2).
[leperikanust  pigmam  BigOyBaeTbcsI 3 BHIIOTO
BOJIOHACHYEHOTO IUIacTa B3JIOBXK APYroro CToBOypa Ta
yepe3 QiIbTPOBY YaCTHHA HAJIXOJUTh B CBEPJIOBUHY.

Haii6upin  nommpennit  2-  THI  KOHCTPYKUIH

XBOCTOBHKIB OOKOBUX CTOBOYpIB [2, 3].

[epmmii BapianT (puc. 2) € XBOCTOBHKOM, IO
CKJIaJIa€ThCs 3 TIAPaBIIYHOT MiNBICKHM, 00CamgHUX TpPYO,
nepdopoBaHOro MaTpyoOKa, EMEHTYBALHOI MAaH)XETH Ta
¢buIBTpIB.

Jpyruii BapiaHT — XBOCTOBUK IMiABIIIYEThCS Ha
Hiflo II. B
XBOCTOBHMKAa BXOIUTb 3aKOJIOHHMM HaAyBHUH IaKkep

TiIpaBIMivYHIA  MigBiCI KOMITOHOBKY
CMXX—4, sxuil Biakiaroyae (GUIBTP, IO 3aJIMIIAETHCS
BIAKPHTHM JUI LEMEHTHOTO PO3YMHY Ta 3aKauyeThCH
LEMEHTYBaJbHy My(dTy (BCTaHOBIICHY

4epes HaJ

3aKOJIOHHMM TIAKepOM), B pasi, KOJIH MPOBOIUTHCS
neMeHTyBaHHA. SIkmo makep CMXX-4 HecmpaBHuUM, B
MTOBHOMY 00Cs131 po3ayBes abo ioro po3Mmip B pobodoMy
CTaHl € HeJOCTaTHI Ui €(EeKTHBHOIO IEPEKPHUTTS
cTOBOypa CBEpAJIOBHHHU, CTBOPIOIOTHCS MEPEIYMOBH O
BUHHMKHEHHS IIEPETOKIB pIJUHM Ta ra3dy B IHTepBali
MIPOXYKTUBHOTO IUIACTA.

OcHOBHHUI1 cmoOCiO, SKHIA 3aCTOCOBYETHCS IS
JMKBigaIii 3aKOJIOHHHX MEPETOKIB B CBEPUIOBHHI — II€
3aKauyBaHHS TAMIIOHYIOYMX CKJIaAiB B  IHTEpBal
neperikanHs. [IpoBeneHHS UX poOIT BUMarae, B OJHOMY
BUIAJKy, BCTAHOBJICHHS BiJCIKalOYOTr0 LIEMEHTHOro abo
IAaHOTO MOCTA AJIS 3aXUCTy NMPOAYKTHBHUX IUIACTIB BiJ
TaMIIOHA)KHOTO Marepiany Ta mnepdopaiii cremiagbHuX
OTBOpIB, B IHIIOMY BHITAJKy — IIPOBEACHHS 130JISAIIHHUX
POOIT Yepe3 BEPXHIO YacTUHY 30HH nepdopariii.

I[Ipu mnpoBeneHHi poOIT HAa CBEPAJIOBHHAX 3
TOPU3OHTAIBHUMH JIJITHKAMU BHOOIO YCTAHOBKa ITillla-
HUX a00 IEMEHTHHX MOCTIB yCKJIaJHEHa KOHCTPYKIII€IO
CBEP/IIOBHHH, 10 TMEPEIIKOKAE YTBOPEHHIO CYIIJILHOT
npoOku. [l BHpILIEHHS AAaHOTO 3aBIAHHS MOXKIMBE

NPOBEACHHS PEMOHTHO—130JSIIIHHUX POOIT 3 JiKBimarii

3aKO0JIOHHHUX MEPETOKIB Ha CBEp/IJIOBHHAX 3
FOPU3OHTAIBHUMU  JUITHKAMH 3 BHKOPHCTaHHSIM
OJIOKYIOYHX piauH bi6) 01 TUMYACOBOT 13071

neppopoBaHOi HACTUHH EKCILTyaTalliiHOT KOJIOHH.

PiguHa, 1m0  3acTOCOBYeTbCs  Juid  OJOKaan
nepdpopoBaHoi (He o00camKkeHoi) NPOAYKTUBHOI 30HU
TOPU30HTAJILHOI UISHKK CTOBOYpa CBEPUIOBHHH HA 4ac
MIPOBEACHHS 130JAMIMHNX pOOIT, MTOBUHHA:

— MO€AHYBATHCS 3 IJIACTOBUMH (UIIOiaMH, a TaKOX
po3UMHAMH Ta  TEXHOJIOTIYHHMH  DPiIMHAMH,  SKi
3aCTOCOBYIOThCS IIPH ITPOBEJCHHI PEMOHTY CBEP/UIOBHHH;

—MaTh  HHU3BKY  (impTpamito, 3abe3medyroun
30epeKeHHST KOJICKTOPCHKUX BJIACTHBOCTEH OJIOKOBAHOT
YAaCTHHU IUIACTA;

—3abe3mevyyBaTd  HaAiWHUH Tyck B poboTry
BiJI[PEMOHTOBaHOI CBEP/UIOBHHH;

CBOI

— 30epiratu rapaMeTpu HpOTArOM  Hacy,

HEOOX1HOTO JJIs TPOBEACHHS 130JIAIHHUX POOIT;
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— MaTH peryJibOBaHHUH 1epioJl po3nany;
— HEoOXiIHy B’S3KiCTh, MO0 3a0€3MeYNTH HAaJCKHE
il npokavyyBaHHs yepe3 THY4Ky TpyOy.

Pucynok 2 — KoHCTpyKIis cCBepATIOBUHH 3 OOKOBUM CTOBOYPOM
NPY BUKOPUCTAHHI 3aKOJIOHHOTO IaKepy abo MaHXETHOTO
LIEMCHTYBaHHS:

1 — o6canna xonoHa; 2 — miasicka HKT; 3 — miiika amanrepa; 4 —
MiABICHUI NaKep; 5— BigxuioBad; 6 — 6okoBuii cToBOYp; 7 —
IeMEHTyBaJIbHa My(hTa ab6o nepdopoBanuii matpyook; 8 —
HaxyBHUI 3akonoHHUH makep CMXX—4 abo nemeHTyBainbHa
Mamxkera; 9 — pinpTp

KpiMm TOro, mpuroryBaHHs OJIOKYO4YOI pinuHH Mae
OyTH TEXHOJIOTIYHUM.

JlaHuM BUMOTraMm BIiJOBIIAIOTH HACTYIHI PIAMHH
TITYIIHHS Ta TiAPOPO3PUBY:

— PO3YMHHU TJYIIHHS Ha BYIJICBOJAHEBIH OCHOBI
(imBepTHI emynbcii) Tuny Witer (I'eociHe3 iHXHHIPHHT),
VersaPro (Schlumberger).

—rigpopodbHO—emynbciitHi  posunman (I'EP) 0Oe3

TBEPJIOT0 o0OBaKHIOBaYa 3 T'YCTHHOIO JI0
1160 kr/m® Ta 3 00BaXKHIOBAYaMHU;

— pO3YMHHM TIYIIiHHSA Ha BOAHINA ocHOBi — FloThru,
DiPro (Schlumberger).

Jnist TynniHHSA CBEp/JIOBMH 3 IUIACTOBHM THCKOM
OipIIMM 32 TiAPOCTaTHYHMH THCK 3 PO3YMHIB Ha
BYTJICBOAHEBIN OCHOBI MO>KHa YCHIITHO
BUKOPHCTOBYBATH BalHAHO—OiTYMHI po3unuu (BBP).

Jnst TayuiiHHA CBEpAJIOBMH, IO NpU3HAYEHE He
TUIBKWA JUIl 3allOBHEHHS CBEpAJIOBMHM, ane W Juis
OUYHNIIEHHS NPUBUOIHHOI 30HH, 3aCTOCOBYIOTH DPO3YHH
TPHUETaHOIAMOHIEBOT COJII KYOOBHX 3aJIMIIKIB >KUPHHUX
kucnot y gotupuxiaopucromy Byrierni CCly. Lsg pinuna
Mae T'yCTHHHU B Mexax 1420-1490 kr/m®,

Ckmagu Ta mapamMeTpy i30JI0KYMX PO3UYHMHIB, SKi
3aCTOCOBYIOTh IICJIS TIIYIIHHSA CBEpAJIOBHH, Di3HI Ta
iAOMPATOTHCS 11 KOHKPETHUX YMOB iHAWBITyanpHO [12,

13, 14, 15].

Takok, sK MOXJIUBUN BapiaHt, UId 130T
(mikBimamii) MIKKOJIOHHHX MHEpeTOKiB HaOyTu 3HAYHOTO
LIEMEHTHI TaMIIOHAXKHI

BUKOPUCTAHHSA PO3YMHU.

3acTocyBaHHS IIEMCHTHOTO PpO3YMHY HE  3aBXKAH
e(eKTUBHO uepe3 HOoro HU3bKY NMPOHUKAIOYY 3JaTHICTB.
Bracmigok #oro BHCOKOI BOJOBIigadi, Ha KOHTAKTI 3
oposoro GopMyeThCs IMUIBHUKA (iNbTpaliiHui map, a
Ha TIOBEPXHi i30JIbOBAHUX KaHATIB HAPOIIYETHCS «KipKay»
3 rpyoux

MOJATBIIOMY

YacCcTOK LHEMCHTY, 1o NEPCHIKOIKAE

3alIOBHCHHS  130JIbOBAHMX  KaHAIB
LIEMCHTHUM PO3YHHOM, HABITh TP BUCOKOMY TUCKY. JlJist
MiABUIEHHS €(QEeKTHBHOCTI MPOBEACHHS 130JIIHHUX
poOIT MOTPIOHO 3acCTOCYBaHHSA IIEMCHTHUX PO3YHUHIB 3
HU3BKOIO BOJIOBIIIAYEL0, peryjibOBaHUM  4acoM
reJIeyTBOPEHHsI TpH 3YIHMHII HOro 3akauyBaHHS Ta 3
BiJIHOBJICHHSIM PYXJIMBOCTI MPH TIOHOBJICHHI TPO/IABKH.

Mmarepianu, 3a IpHi-
120-150 m*/c,

MOXKIIUBE 3aCTOCYBAHHSI BHCOKOIPOHHKHHX 130JISILIIHHUX

[MomimepHi  i30msAIiiiHI

MaJIBHOCTI IHTEpBaNy 130JMii MEHIIe
pO3YMHIB Ha OCHOBI MOJIMepiB, KPEeMHIHOPTaHITHIX
MatepianiB rpymu AKOP, BOAOPO3YMHHUX CKJIAliB THITY
BTC. Hani cymimi 9acTo BHKOPHCTOBYIOTHCS Mix dHac
i30J1s111ii 3aKOJIOHHHUX TEPETOKIB B MOXMUIO—CKEPOBAHMX
CBEpUIOBHHAX.

Tammnonaxxui Marepianu rpynu AKOP He BonofiroTs
BHCOKMMH TIOKa3HHKaMHU MIIHOCTi, TOMY TIPH JiKBiJgarii
3aKOJIOHHHMX IEPETOKIB Ta BEJIMKOMY PO3KPHUTTI TPIlIMH
MOTPiOHO X JOKPITUTIOBATH IEMEHTOM.

Takoxk U1 mpoBelneHHs — pobiT 3 130wl
3aKOJIOHHHX IIEPETOKIB MOXJIMBE 3aCTOCYBAaHHS IHIIHMX
OCHOBI  ETHJICHIIIKATY,

CKJIAQAIB: KOMIO3UIIH Ha

BUHOTPaIHOI KHCIOTH, XJIOPHAY KalbLilo, Ha OCHOBI
HOJIBIHUIOBOTO CcOHUPTY Ta TigpodoOHOI0 KpeMHil—
OpTaHIYHOI PiAWHMU.

EdekTuBHiCTh 3aCTOCYBaHHSI YCTaHOBOK B IIpOIECi
MPOBEICHHS PEeMOHTHO—i30oMsAMiiHNX pobit (PIP) B
CBEp/IJIOBHHAX 3 OIYHUMHM CTOBOYpPaMU CKJIaa€ThCs 3:

— IPOBENICHHS PEMOHTHO—I30JMLIHHUX poOIT B
0iyHMX CTOBOypax Majoro aiaMeTpy, A€ 3aCTOCYBaHHS

TPaAULIHHOTO METOIY KaIiTaibHOTO PEMOHTY
CBEP/UIOBHH CKJIaTHO 200 HEMOJKIINBO;
— IPOBEJICHHSI ~ TEXHOJIOTIYHUX  OMepalii  mpu

HAJIMIPHOMY THCKY Ha THPJIi CBEP/IOBUHH;

— 3HA4YHOI'O CKOPOYCHHHA qacy PEMOHTY B

MOpIBHAHHI 3 TPAaTUIHAM KaIliTAJIBHUM DPEMOHTOM
CBEP/UIOBHH.

KpiMm TOrO, BHKOPHCTaHHS B SIKOCTi OJIOKYIOUHX
eKpaHiB MATO(UIBTPYIOUNX T'eJIEBUX CKJIAJiB, 3AaTHUX IO
3aKiHYEHHIO TI€BHOTO MPOMDKKY dYacy TIEpexoquTH B
pinky ¢asy, mo3Boisie 30eperTH KOJEKTOPCHbKI BIIAcTH-

BOCTI TJIACTA 1, IK HACTIAOK, BUCOKWH Te0IT CBEPIIOBHH.
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[Ipu BuCOKiH TeXHOJIOTIUHIM ePEKTHBHOCTI METOIY
po3pobku HadTOrazoBHX OaraTomapoBHX IOKIALIB, 3
TOPU30HTAILHOI KOHCTPYKINE€I0 BHOOK, EKCILTyaTallis
TaKAX CBEPAJIOBHH 4Yepe3 BEIHWKY MHPOTKHICTE BHOOIO
icToTHO ycknanHioeTbes npu PIP, OI13 1 ocobanBo Bomo—
Ta Ta30i30MAMiENX onepamisx [2, 3, 10, 11].

AHai3 myOJiKariif i TaTeHTHE ONPAIOBAHHS 3 IIi€i
MpoOJIeMaTHKN JO3BOJISIFOTH 3pOOWTH BHCHOBOK, IO IO
TENEepilIHbOro0 4acy B HiH Tamy3l NPaKTUYHO BiJCYTHI
e(heKTHBHI TEXHOJOTIl Ta TeXHIYHI pimeHHA. Tomy, mpu
NIPOPHUBAX Ta3y Ta BOJIYU CBEPAJIOBUHU 3 TOPU3OHTAIBLHUM
BHOOEM 3YNHHAIOTH Ha TPUBANWH Tepion abo MepeBoaiTh
B KOHcepBalliwo [2, 3].

Ha edextuBHicTs (IrOIN0I30MAMIHANK pOOIT, KpiM
iHIIUX (DAaKTOPIB, ICTOTHO BIUIMBA€ KOHCTPYKIisS BHOOIO.
B VYkpaiHi 3HaxXoIiTh  3aCTOCYBaHHS  HACTYIHI
KOHCTPYKIIii TOPH30HTAILHOTO BUOOIO:

— HE3aleMEHTOBAaHUHA XBOCTOBUK—(DIMBTp (IIUTHHO—

o 1I0HUH);

— HE3aIleMEHTOBaHMH  GUIBTp 3 APOTSIHUM
HamoTyBaHHsIM (koHcTpykuii YipAI'PI);

— He3almeMeHTOBaHUH ~ QimpTp 13 30BHIIIHIMH

po3’enHyrounmHu nakepamu (KoHcTpykuii Ykp/II'PI);

— 3alleMEHTOBaHUI Tep(HOPOBaHUIT XBOCTOBHK.
010
obJiafHaHHS JUIS KalliTATEHOTO PEMOHTY TOPH30HTAIBHUX

IMomyk  indopmarii TEXHOJIOTIH  Ta

CBEpJJIOBUH  JIO3BOJIUB  3HAWTH HEBENUKHA  obcsAr

OHy6J'IiKOBaHI/IX MIPpOMHCIIOBHUX, CKCIICPUMCHTAJIbHUX

pobir i mareHTHOi JitepaTypu. HaiiOinemr mikaBi
myOmiKamii po3riIaaaroThCs HIDKYE.

Po3risHeMO [eKijgbKa TEXHOJIOTIYHUX PIlICHb IS
i3ommii  Ta OOpOOKM TOPHU3OHTAIBHOTO  CTOBOypa
CBEP/IOBUHH:

— TEXHOJIOTiS 3 BUKOPUCTAHHSIM IOJIIMEP—TEICBUX
MpoOOK —  MOCTIJOBHICTh  TEXHOJIOTIYHHUX  OTeparlii
IZICHTUYHA BUIIEC PO3TSHYTHX ITaTEHTIB Ta Ma€ Ti caMi
0OMEKECHHS;

— TEXHOJIOTiA BiIKIIOYEHHS OOBOIHEHOI IUISHKH y
BIIKPUTOMY CTOBOYpi CBEp/UIOBHHH 3 YCTAHOBKOIO
HaJTyBHUX TiIpaBIiuyHUX MaKepis [7]

Kommnanis

Schlumberger B [10]

TEXHOJIOTIT moao 00MeXKEHHS BOJOHNPUTOKY B CBEPAIIO-

ONUCY€E  CBOI

BrHaX. CyTHICTh TEXHOJIOTii — YCTaHOBKAa IIEMEHTHHUX
130JIALIHHIX MOCTIB B KUTBIIEBOMY IIPOCTOPI 32 (PLIETPOM.
Ha rayukii xomoni Tpy0 ('HKT) cmoyckarote Ta

BCTAHOBJIIOIOTHL B 3a/IaHOMY iHTepBaﬂi KOJIOHY 3

npopizamu (auB. puc. Ne 3). Uepes nepdopariiitai oTBopu
y inpTpi B 3aKOJOHHMI HPOCTIp 3aKauyeTbCs MEHII
B’S3KMH pPO3YMH Ha OCHOBI IeMeHTy. Bimpazy micis
3aKavqyBaHHS; CXOIUTIOEThCA  0e3

PO34YrH ycaaku,

Ha0yBarOYH MIITHOCTI TEJTIO.

Hanysni
nakepH a)

THKT

CroBoyp
CBep/JIOBHHH

Koona 3 npopizamn

Pucynok 3. — KoHCTpYKIIist TOPH30HTAIBEHOTO BHOOKO:
a —T'HKT, 6 — xonoHa 3 npopizamu

B mitepaTypi 3ycTpidaroThCS TaKOX TEXHOJOTII,
3aCHOBaHI Ha 3aCTOCYBaHHI METaJIeBUX NIEPEKPUBAYIB, ajie
BOHM HE pO3MJINCS, TOMY IO HE BIANOBIJAIOTH
KOHCTPYKIIii TOPH30HTaIBHUX BHOOIB CBEP/UIOBHH.

Ha 3akiHdeHHs BiA3HAYMMO, I110:

— IS 130711111 OKPEMHX IHTEPBAJiB FOPU30HTAIHLHOTO
CcTOBOypa CBEpIJIOBHH, [0 MalOTh 3al[EMEHTOBaHUN
niepopoBaHMii XBOCTOBUK, MOXJIMBE BHKOPUCTAHHS BUIIE
PO3IIIIHYTHX TEXHOJIOTIH;

— g 130iAUil  TOPU3OHTAIBHUX  CTOBOYpIB
CBEP/UIOBHH, II0 MAIOTh HE3al[EMEHTOBAHUH XBOCTOBHK—
¢butbTp, BiACYTHI e(peKTHBHI pO3po0ieH] TexXHOJoTil y
BITYM3HSHINA TPAKTHUIIL Ta 3apyOiKHIN.

Awnamiz  po3rsHyTHMX  iHGOpMALIHHUX  DKepesn
JIO3BOJIMB BIMITUTH HACTYITHI HaNpsIMKA PO3BUTKY ICHY-
IOYMX TEXHOJIOTIM 130Jisilil TOPU3OHTAJIBHUX CBEP/IOBUH
JUTSL KOHCTPYKIIiH CBEPJUIOBHH, IO 3aCTOCOBYIOTh B YKpaiHi
Ta MarOTh HE 3alleMEHTOBAHUH XBOCTOBUK—(IIBTp:

— BUKOPHUCTaHHS OJIOKYIOUUX PiIUH;

— BUKOPUCTaHHS ITaKepP—eJIEMEHTIB;

— BUKOPHUCTaHHS OJIOKYIOUUX PiIUH Ta ITaKepiB.

O BUILlE PO3MVISIHYTHX TEXHOJIOTIH i30uismil Ta
00pOOKH TOPU30HTAILHOIO CTOBOYpa CBEPIUIOBHH, JOCBLT
PIP 3 mikBigarii 3aK0JIOHHUX TEPETOKIB B TOPU3OHTAIBHUX
CBEp/UIOBUHAX TMOKA3aJIM TEPCHEKTUBHICTh BUKOPHUCTAHHS
B’SI3KMX PIIUH I OJOKYBaHHS MPOXYKTHBHOTO IUTacta. Y
TOI yac, B iH(OpMALIHHNX JDKepesax BiJCYTHE MOCHIIAHHS
Ha MOXJIMBICTh  BUKOPHCTaHHS

pimMHM 3 TaKUMHU

TEXHOJIOTTYHMMHM ~ JaHMMH. Tomy Oyna ysarajgbHeHa

iHopmaris 1momo pimuH, SAKi MaTh  (i3UKO—XiMiuHI
BJIACTHBOCTI, OJM3bKiI JI0 BUMOT' PO3POOIECHNX TEXHOJIOTIH
[14, 15]:

— CYMICHICTb 3 IUTACTOBHMH PiANHAMU Ta MOPOJIOI0;

— CYMICHICTB 3 i30JII0I0YIM PO3YHHOM;

— HU3bKY (UIBTpalil0 B NPOAYKTHBHUH IUIacT Ta

30epexeHHs 0ro KOJIEeKTOPCHKHUX BIACTHBOCTEH;
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— BHCOKY CTaTH4HY HAIpyry 3CyBY;

— THKCOTPOIIIIO;

— TepMOCTaOLIBHICTh PiMHHY;

— MOXIIUBICTh TPUBAJIOTO 30epexeHHs OJIOKYIOUHNX
BJIACTHBOCTEH PiJIH Ha MEPiojl PEMOHTY;

— MOXJIUBICTh TECTPYKIii OJOKYIOHUOTO pPO3YHHY
TTicIIs 3aKiHYEHHS PEMOHTY;

— TEXHOJIOTIYHICTh NPUTOTYBaHHSI B YMOBaX KyIla
CBEPJIOBUH.

3rifHO eKCIEePTHUX OIIHOK, PIIMHH TiAPOPO3PHUBY,
10 MAlOTh BHCOKY B’A3KICTh Ta XOPOIIi XapaKTEPUCTHKU
II0JI0 BiTHOBJICHHS MPOHUKHOCTI NPOXYKTUBHOTO IIACTA,
HaWOUIBII MMOBHO BiJNOBIAAIOTH TEXHOJOTIYHIM BUMOTaM
IUIs OJIOKYBAHHS MPOJYKTHBHOTO IUIACTA.

Jlyist 6inbIn OOTPYHTOBAHOIO MiIXOAY IOIO BHOOPY
TaMIOHA)KHUX MaTepialliB 3alpoIIOHOBaHA KiacH]ikaiis
TaMIOHAKHUX  XIMIYHAX PEYOBHH 1  KOMIIO3HIIIH,
3aCHOBaHA Ha (Pi3UKO—XIMIYHUX IMPUHIIMIAX 1X BIUIMBY Ha
CepeNloBHINE, 3 BPAaxyBaHHSAM JHCHEPCHOTO CTaHy Ta

CTPYKTypH B
IIpononoBana

MeXaHi3My (OpMYBaHHI IPOCTOPOBOI

rejeyTBOPIOIOYMX 1 TBEpAMX  Tijax.

knacudikamis BigoOpakae He XiIMigHI 0OCOONHBOCTI
cKiIany, a ioro QyHKIiIOHANBHI MOXJIMBOCTI Ta BKJIIOYAE
YOTHPH OCHOBHI THIIH:

— aJIcCOpOCHTH — XiIMI4HI CIOJIYKH, SIKi BIUIMBAIOTh HA
MTOPOBi 200 1HIII MTOBEPXHI,

— HalOBHIOBAaYl —  HEOpraHi4yHi Ta  OpraHiuHi
CKJIaJIoBi (MTOpPOMIKOMONiOHI) pPi3HOI IHUCIepcHOCTI abo
cycreHsii y BoAHUX ab0 BYTJIEBOJAHEBHX PiIUHAX;

—Te’i— CHCTeMH 3 HeopraHidHol abo opraHi4HOI
TBepa0i (ha3u BUCOKOTO CTYIEHS JAUCIIEPCHOCTI 3 BOJAHUM
200 HE BOIHHUM JAUCTIEPCIHHUM CEepeIOBHUIIEM;

— TBEpAHYYl B’SDKY4i PEUOBHHHM — KOHIIGHTPOBaHI
mucriepcii HEOpraHiYHWX 1 OpraHiYHUX pPEYOBHH Yy
BOJHOMY Ta HE BOJIHOMY JHUCIIEPCIHHMX CepeJoBHILaXx,
o YTBOPIOKOTH Ticos 3aTBEpPIIHHA MIIHY
KOH/JICHCAIll HHO—KPHCTAII3ali i HOIPOCTOPOBY CTPYKTYPY
10 BCHOMY 00’ €My Martepiany.

OOrpyHTOBaHMI BUOiIp TEeXHOJOTII Ta MartepiaiiB
TIOBUHEH 3a0e311euyBaTH 3all0BHEHHS BUKOPHUCTOBYBaHUM
CKJIaJIOM BCHOTO MOPHCTOTO CEPEJOBHINA i KaHAJIB y
CBEpAJIOBHHI Ta IPHUCBEPAJIOBUHHIN AUISHII TipCHKUX
Mopil, a TaKkoX ONTHMAJlbHE CTPYKTYPOYTBOPEHHS
CKJIay B TEXHOJIOTIYHO IPUHUHSATHI TEPMiHH.

Koncrpykiis TOPU30HTAIBLHOTO cToBOYpa
CBEPAJIOBMHU HAKJIAZa€e CBOI crienudiyHi 0coOIMBOCTI Ha
TEXHOJIOTII0 130msmii OKPEMHX iHTEepBaJIiB i
BUKOPHCTOBYBaHI MaTepiaiu:

— BHCOKa NPUUMaIIbHICTh CBEPAJIOBUHH;

— BHCOKA BUTpATa I30JIIIHHUX MaTepiais;

— 30inbireHHs gacy PIP;

— MOXJIMBICTD pO3IIapyBaHHS TEXHOJIOTIYHUX PiANH
B TOPU30HTAIHLHOMY CTOBOYDI;

— HasBHICTh IIEPETOKIB TEXHOJIOTIYHUX PIAMH 3a
(GLTBTPOM Yy TESKAX KOHCTPYKIIAX (PITBTPIB;

— BiICYTHiCTH ~ OONajHaHHA JUIS  IPOMHUBAaHHS
IPOCTOPY 3a QiIbTPOM;
BiIIIPAI[FOBAaHHS

—He npouecy po30yproBaHHS

OEMEHTHHX MNpoOOK 1  BHHECEHHA  IDIaMy 3
TOPU30HTAJILHOTO CTOBOYpa;

— CKJIaIHICTh TIPOBEICHHS JIOBHJIBHHUX 1 aBapiitHMX
poOIT B rOPU30HTAILHOMY CTOBOYpI CBEPJIIOBUHU.

3 BpaxyBaHHSIM BHIICBKa3aHOTO MIOAO i30JIALIIHIX
MarepiangiB MOKHa c(OpPMYIIIOBAaTH HACTYITHI JOJATKOBI
BHMOTH: CYMICHICTP 3 OJIOKYIOUOIO PiIMHOIO, CEIEKTUBHY
JII0 Marepiany, MOXJIMBICTh DPEryJIIOBaHHS 4acy HOro
TeJICyTBOPCHHS Ta OYiKyBaHHS 3aTBEP/iHHS, MOXIIHUBICTh
Horo mnpokadyBaHHS 1O Tpybax Majoro jaiamerpy Ta
HU3bKa BapTICTh 130JAMIHHUX MaTepiais.

BucHoBkn. BukoHaHuii aHami3 JaHUX IOKA3ye, IO
mpoOJieMa 3aKOJIOHHHX 1 MDKIDIACTOBHX MEPETOKIB iCHYE B
OlpIIiN yacTHHI (QOHIY CBEPAJIOBUH Ha PI3HUX POJIOBHILAX
Vkpaiam 1 cBity. Ha  ogaamii d9ac edeKkTHBHOTO
TEXHOJIOTTYHOTO 1 TEXHIYHOTO pIllleHHS He 3HaiieHo, a Ie
NIPU3BOJMTH A0 TOTO, IO TPU INPOPHBAax rasy Ta BOAW,
CBEp/JIOBUHHU JIOBOAWTBLCS 3YIHHATH HAa TPHBAIMN IIepion
abo Blarami TepeBOAMTH B  KOHCepamipo. Tomy
B/IOCKOHAJICHHSI ICHYIOYMX 130JUILIMHMX TEXHOJOTIH Ta
po3poOka  HOBMX €  MEPCIEKTUBHUM  HalpsIMKOM
JIOCITIIPKEHHSI, OCOOJIMBO JUISl CBEP.UIOBHH, SIKi 3HAXOASTHCS
y Mi3HIA Ta 3aBepIIaibHiIA ctaail po3poOku. Ilpu mimdopi
CcrocoOy JIKBiall NePeTOKiB, HEOOXITHO YITKO PO3YMITH i
Tporiecy, 1o

00yMOBJIEHI KOHCTPYKLI€IO TOPU30HTAJILHOTO CTOBOYpa

BpPaxOBYBaTH OCOOJIMBOCTI  TEXHOJOTIl

CBEp/UIOBUHU.
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