Tiopaeniuni mawunu ma 2iopoazpezamu

ISSN 2411-3441 (print)

VIIK 622.245.7

A. B. PHMYYK

TEXHOJIOT'IS1 BUJAJIEHHS PIZIUHU 3 EKCILTY ATAIIMHOI KOJIOHM I'IMBOKOI

CBEPJJIOBUHU

IIpoBenenuit aHaniz (axTopiB, SIKi BIUIMBAIOTH HA SIKICTh OCBOEHHS Ta MOCII/UKECHHS CBEPJIOBHH. 3alpPOIIOHOBAHO CIOCIO BHAAICHHS DPIAMHH 3
eKcIUTyartaniiHol HeriepdopoBaHoi Ta nephopoBaHOi KOJIOH INIMO0KOI cBepaioBUHH. [IprBeieHa cxema 00JIalTyBaHHS IMpiia Ta BUOOK CBEPJIOBHHU
IpH BUIAJCHHI PIOMHM 3 eKCIuTyaTauiiiHoi HemephOpoBaHOI KOJOHHM Ta TEXHOJOTis BHIAJCHHS PIAMHM 3 eKCIUTyaTauiiiHoi mepdopoBaHOi KOJOHH.
Omnucanuii MOpsIIOK BUIy4eHHS BHYTPIIIHBOI KOJOHH JI(GTOBUX TPYO i3 CBEPAIOBHHH IiCIs BUAAJICHHS PIIMHY 1 OTPHMAHHS HPUILTHBY (GIIOify HpH

nep¢hopoBaHiii eKCIIyaTaiiHiil KOIOHI.

KurrouoBi cioBa: cBepiiioBHHA, pifMHA, €KCIUTyaTalifiHa KoJioHA, JTidTOBI TPyOM, BHYTPILIHBOTPYOHHMIH NpOCTip, KUIbLEBHII IPOCTIp,

3BOPOTHUH KJIaNaH.

Beryn. OcBOeHHs Ta JTOCIIIKEHHS! CBEPUIOBHHH €
3aKJIIOYHUM €TaroM B 1 OymiBHHITBI 1 Big SKOCTI
OCBOEHHSI B 3HAYHIH Mipi 3aJIeKHUTh JOCATHEHHS METH
MOIIYKOBO-PO3BiAyBaIbHOTO 200  eKCIUTyaTaliidHOro
OypiHHSI.

JlociimKeHHsI TJ1acTiB MOUTYKOBHX 1 PO3BiAyBaJIbHUX
CBEp/IJIOBMH  TIPOBOOUTHCS 3  METOIO:  BHUBYEHHS
Ha(TOra30HOCHOCTI PO3KPUTOrO HHUMHU pPO3pi3y, sKe
BKJIIOYA€ BH3HAYEHHSI TeOMETpil Mokiany, GpuibTpamiiHo-
€MHICHUX  Ta  TiIpOJMHAMIYHHX XapaKTepUCTUK
KOJIEKTOpIB, II0O HOro CKIaJaroTh, Ta (i3UKO-XIMIYHHX
BJIACTUBOCTEH ITAaCTOBUX ¢umroinis; OL[IHKH
MPOMUCIIOBOT'O 3HAYEHHS TMOKJIaAiB HadTh, razy i
ra30BOTr0 KOH/IEHCATY; OTPUMAaHHs HEOOXIIHUX JaHHUX JUIs
MiIpaxyHKy IX 3amaciB 1 CKJIaJaHHsI IPOEKTIB PO3POOKH.

Ha skictb OCBOEHHS 1 JOCIHIIKEHHS CBEPUIOBUH
BIUIMBaE OaraTo (akTopiB, TakKUX SK: TEXHOJOTis
MIEPBUHHOTO PO3KPUTTS HA(TOra30HaCHYEHHX ILIACTIB,
MOBHOTAa TeONOriyHOi 1 reodizuuHol iHopMmamlii mpo
OynoBy, Gi3UKO-XiMiYHI 1 TeTpoi3WyHI BJIACTHBOCTI
IUIACTIB, TEXHIKa 1 TEXHOJIOTiSi BTOPHHHOTO DPO3KPUTTS
MPOAYKTUBHUX IUIACTIB — THIT PIJUHU JUIS PO3KPHUTTS, THIT
nepgopaTopiB 1 ryctuHa nepdopaiii abo KOHCTPYKIIis
¢inbTpa, 3ac00M BUKIUKY IPUILIUBY TOILIO.

Haii6inpim sIKiCHE BTOpUHHE PO3KPUTTS
MPOAYKTUBHUX IUIACTIB JIOCATAETHCS B TOMY BHIANKY
KOJIM Y CBEp/IJIOBUHI BiJICYTHS piaAnHA.

3anporonoBadi [1, 2, 3, 4, 5] cmocodu BuIaNIeHHSI
piavHM i3 CBEpIUIOBMHM HEe(EKTUBHI Uil TIIMOOKHX
CBEp/UIOBHH, TPOMI3IKI Ta CKJIaAHI Yy BHKOHAHHI,
MOTPeOYIOTh BUKOPUCTAHHS CHELiaIbHOT BHCOKOBAPTICHOT
TEXHIKH.

VY BignoBimHOCTI 10 [2] B 3ay€KHOCTI BiJl TJIMOMHU
CBEp/JIOBMHY, BEIMYMHH I[UIACTOBOTO THUCKY Ta IHIIMX
BJIACTHBOCTEH 1 XapaKTEpUCTHK IUIacTa, SKUH Iiamsrae
OCBO€HHIO, BUKJIMK TPHUILUIUBY MPOBOAATHCS HACTYIMHUMH
METOJaAMH:

- 3aMiHOI0 OYpOBOr0 PO34MHY (CHELiabHOI PiNHM)
OUIBIIOI TYCTHMHM Ha pO3uMH (piAMHY) 3 MEHIIOI
TYCTUHOIO JUIsS CTYIIHYacTOro YTBOpPEHHsS nenpecii Ha
TUIACT;

- 3aMiHOI0 OYpOBOr0 pPO34MHY (CHELiabHOI PiANHM)
Ha BoAy a00 Ha HA(Ty JUIs YTBOPEHHS CMPecii Ha TUIACT;

- 3HW)KEHHSIM PiBHS BoJM (PiAMHM) Y CBEPJUIOBHHI 3
BUKODHCTaHHSIM  CTHCHYTOTO TOBITps, a3zory abo
MIPUPOHOTO Ta3Yy;

- II0Ia4Y€I0 y CBEPUIOBHHY aepOBAHOI PiANHH;

- TPOAYBKOI CBEP/UIOBMHHM Ta3oM 13 mUIeH(iB
MPAIfOIOYMX Ta30BHX CBEPJIOBMH 32  CIeHiaIbHUM
TUIAHOM (SIKIIIO MOPYY 3 CBEPUIOBHHOIO, III0 OCBOIOETHCS,
€ TIpaIIooya ra30Ba CBEP.UIOBHUHA).

Ili meronn HeeeKTHBHI IPH OCBOEHHI ILIACTIB 3
aHOMaJIbHO-HU3bKMMH TIJIACTOBUMH THCKaMH y TITHOOKHX
CBEp/JIOBHHAX.

Haii0inpim eeKTUBHUM METOIOM OCBOEHHS ILTACTIB
3  aHOMAaJbHO-HU3bKMMHU  IUIACTOBUMH  THCKaMH Y
TJTMOOKHX CBEP/AJIOBUHAX € METO, Y SKOMY IOEIHYETHCS
3HW)KEHHS PIBHS PiJJHHU Y CBEPJUIOBHHI 3 BUKOPHUCTAHHIM
CTHCHYTOT'O ITOBITPS Ta BHIAJICHHS PIIUHH MEXaHIYHUMH
3aco0amu.

IMocTanoBKka npooaeM. Jnst
BHIIC3a3HAYCHUX  MPOOJEM  HEOOXiJTHO
TEXHOJIOTII0 BHJAJICHHS pIAWHH 3
Heriep(opoBaHOI KOJIOHM TJIMOOKOI CBEPUIOBHHH Ta
TEXHOJIOTII0 BHJAJIEHHS pIAMHU 3  eKCIUTyaTaliidHOol
nepHopoBaHOI KOJIOHHU TITMOOKOT CBEPIJIOBHHHU.

TexHomorist BUIANEHHS PIAMHHA 3 EKCIUTyaTalidHOl
HerephOopOBaHOI KOJIOHH TJTHOOKOT CBEP IIOBUHH.

Jns  BumaieHHS  piAMHM 3 eKCIUTyaTalliiHOi
Herep(opoBaHOI KOJIOHHU B CBEPIOBHHY CITYCKAIOTh J[Ba
psamu JTiTOBUX TPYO 1 PO3MILIYIOTH iX KOHIIEHTPHYHO.
CxeMa 00JIaIITYBaHHs THpJIa Ta BUOOIO CBEP/UIOBHHH MU
BUIJICHHI pianHA 3 eKCIUTyaTalliHHoi
HerporneppopoBaHOi  KOJIOHM TIOKa3aHa Ha pwHc. 1.
30BHIMHIA psaa JNiGTOBUX TpyO MiABIIIYIOTH Y ¢uiaHIi
MepeBiTHUKY 6 10 TPYOHOI TONOBKM 5. BHYyTpimHii psia
mipToBux TpyO miABimIylOTH Ha eneBatopi 10, 1m0
BCTaHOBJIEHI Ha poTopi 9. IIpocTip Mk mepmmMm i Apyrum
pszoM TpyO TepMETH3YIOTh 32 JIONIOMOI'OI0 IpeBeHTopa 7
Ta TePMETU3YIOUO] TOIOBKH 8.

B HIKHIX KiHISX 11 TOBUX KOJIOH 3 1 4 BCTaHOBJIEHI
3BOpOTHI Kiamanu 11 1 12 BiAMOBIHO O/HI€T KOHCTPYKIIIT,
ajie pi3HUX JiaMeTpaIbHUX PO3MIpIB.

BuyTpinmHili  mpocTip  CBEpAJIOBUHM  YMOBHO
Ppo3IineHuit Ha BHYTPIIIHBOTPYOHHIA TpoCTIip
eKCIUTyaTalliifHoi KojoHW 1-B, kinbueBwid mpocTip Mix
mipToBuMu KonoHaMu 3 1 4-B, BHYTpIIIHBOTPYOHMIA
MIPOCTIp BHYTPILIHBOI JTi(hTOBOI KOJIOHU 4-A.

BupaneHHs pigMHUA ~ 3IIHCHIOETHCS
YHHOM.

[Micnst rigpaBmiyHUX BHUIPOOYBaHb (OMpPECYBaHH!)
BHYTPINIHBOTPYOHOrO TpocTopy B ekcruyararmiitHol

BUpILICHHS
pO3po0OUTH
eKCIUTyaTaIliiHOT

HaCTYITHUM
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KOJIOHH |, TepMETHYHO NEpPEeKPUTOi B HIKHBOMY KiHIII
LEMEHTHUM MOCTOM 2, B HEl CIIyCKalOTh 30BHILIHIO
KOJIOHY JIi()TOBUX TPYO 3 3 BCTAHOBJICHUMH B HHXXHBOMY
W KiHOi 3BopoTHUM KkianaHoM 11. IlotiM y BHYTpilHi#H
KaHaJ1 JTi()TOBOI KOJIOHH 3 CITyCKalOTh BHYTPIIIHIO KOJIOHY
niToBUX TPYO 4, 3 BCTAHOBIICHUM B il HMKHBOMY KiHIII
3BOPOTHUM KJIaraHoM 12.

Ha nepuioMy erami (puc. 2, 6) B
BHYTPIIHBOTPYOHUH TpocTip B excruryaTariitHoi KoinoHH
1 HarwuiTaroTh a3oT (moBiTps, ra3). Kinmeresuit mpocrip
Mix JipTOBUMH KoJoHamH 3 i 4-B 1 BHYTpIIIHBOTPYOHHIA
MPOCTIp BHYTPIIIHBOI JTi(TOBOI KONOHU 4-A 3’€IHYIOTD 3
BUKUIHUMM JIHISIMH.

13

13
11

Puc. 1 — Cxema obnamryBaHHs rupiia Ta BUOGOK CBEPAJIOBUHH MPH BUAAJICHHI PIJIMHY 3 eKCIUTyaTaliifHoi HerponepdopoBaHoi
KOJIOHH:
a — obnaHaHHA rupna, O — 001agHaHHS BUOOIO

A30T (TIOBiTpS, Ta3) BUTICHSE piuHY 3 pocTopy B
B npocropu b 1 A midToBux xoioH 3 i 4, Mo AKUX BOHA
ITiTHIMA€ETRCS 10 TUPJIA 1| BUKUAAETHCS B BUKHIIHI JIiHIT Ha
¢dakenpHuit  ambap. PiBeHb CcTOBOYpY piauHHM B
BHYTPINIHBOTPYOHOMY TIpocTopi B  moHM3uTBCS Ha
rmubuny H. TigpoctaTHdHMI THCK NIpH LBOMY Hepemnai
PIBHIB BiJITIOBI1a€ THCKY, KU CTBOPIOE KOMIIPECOP.

[licns BiOKIIOYEHHS KOMIIpECOopa, pIAMHA, IO
3HAXOJUTHCS B BHYTPINIHBOTPYOHHX ITpocTopax b i A, mif
JIEI0 TiIPOCTaTUYHOrO TUCKY MNpH Tepenani piBHIB H
IparHe MEepeTeKTH uepe3 3BOPOTHI kiamanu 11, 12 y
BHYTpitHboTpyOHMH ipoctip B. Ilix niero pigunu kymi 13
i 14 3BoporHuX kianaHiB 111 12 nepeminrytoTbcs 10 HU3Y
1 cimaroTh Ha cimjia, sKi BUKOHAHI B OCHOBHMX KaHajax
KopmyciB knanasiB 11, 12, nepekprBaroyu OCbOB1 KaHAIH
nidToBHUX KOJIOH 3 i 4.

Ha npyromy erani (puc. 2, g) B KUTbIIEBHIT POCTip
b HarziTarote a3ot (MOBITPs, Ta3), a BHYTPIIIHbOTPYOHHIA
npoctip A 3’€IHYIOTb 3 BHUKHIHOIO JIiHI€O. A30T
(moBiTps, Ta3) BUTICHSE piauHy 3 pocTopy b B mpoctip A
T TOBOI KOJIOHU 4, 110 SIKii1 BOHA TMiTHIMAETHCS JIO THpIa i
HANpaBISIETECS B BHUKWAHY JIiHIIO. PiBeHb cTOBOYpY

piavHM B KinbleBoMy mpocTopi b moHmkyeThcs Ha
ruOuHy H 1 3piBHIOETHCS 3 piBHEM PiJUHU B IpocTopi B.

Ha TPETHOMY erami (puc. 2, 2) B
BHYTPINIHBOTPYOHUI TIpoCTip B 3HOBY HarHiTaoTh a3oT
(moBiTps, ra3), a mpocTip b 3’€IHYIOTH 3 BHKHIHOIO
JIiHi€r0. A30T (MOBITPs, Ta3) BUTICHIE PIAUHY 3 MPOCTOPY
B B mpocrip b midroBoi komonu 3. Ilepeman piBHiB
piauHu B ipocropax B i b crae piBaum H.

Ha wuerBepromy erami (puc.2, d) HOBTOPIOIOTH
orepanii apyroro eramy. [Ipu mpoMy piBeHb CTOBOYpY
piauHu B ipoctopi b moHmwkyeTbes Ha rubuny H.

[ToueproBo mOBTOpIOIOYM oOmepamii TPeThoro i
YEeTBEPTOr0 ETalliB, CIIOPOXHSIOTh BHYTPIIIHBOTPYOHHIA
npoctip B ekcruyatamiiHoi KoioHH 1 10 LEMEHTHOrO
MocTa 2 (puc. 2, e) Ha rmoOuHy 2H.

[ToriMm migHIMaOTh JiTOBI KOJNOHM TpPyO i3
CBEpJIOBHHY 1 BUJIMBAIOTh 3 HUX PiJUHY NIPH pO30HpaHHi,
3BUIBHIOIOYM IIMM CaMHM 3BUIbHEHY EKCIUTyaTalliiiHy
KOJIOHY 1 CBEP/JTOBHHY JUISI IOAAIBIINX POOIT.

[lpu npoBeneHHi poOIT 3 BUNAIEHHS PIIUHH 3
eKCIUTYaTallifHOi KOJIOHH [OIJIFHO BUKOPHCTOBYBATH
THYYKi TpYOU KOJNTIOOIHTOBOI YCTAHOBKH.

Bicnux HTY «XIIl». 2015. Ne 45 (1154)

73



Tiopaeniuni mawunu ma 2iopoazpezamu

ISSN 2411-3441 (print)

TexHoorist BUANEHHS PIJUHU 3 eKCIUTyaTaliifHol
nepHopoBaHOT KOJIOHHU TITHOOKOT CBEPIJIOBHHHU.
Jns  BupjaneHHs piAMHU 3 eKCIUTyaTalidHOl

neppopoBaHOi KOJOHW B CBEPIUIOBHHY CIYCKAIOTh IBa
psanu JTiTOBHX TPYO 1 PO3MILIYIOTH iX KOHIIEHTPHYHO.
CxeMa 00JamITyBaHHS THpJa CBEP/UIOBHHH IOKa3aHa Ha
puc. 1. A cxema oOnamTyBaHHS BHOOIO CBEPUIOBHHU
KOJIOHH

nokazaHa Ha puc.3. BHu3y BHYTpIlIHBOI

niroBUX TPyO 15 ycTaHOBJIEHUI 3BOPOTHHUI KiamaH 14,
SIKMi OyB YCTAQHOBJICHMI B KiHIII BHYTpPIlTHHOI KOJIOHU
nmipToBUX TPYO MpH BUAaieHi piguHu 3 HerephopoBaHOI
EKCIUTyaTaIliiHOT KOJIOHU.

Ha 3oBHimmHIA KkomoHi JmigToBUX Tpyo 13,
BCTAaHOBJICHO  3BOPOTHHMH  KjamaH |  coemiajabHOI
KOHCTPYKIi, 3 pyXOMUM IOpIIHEM 6, IO MICTUTh
YIIUTBHIOIOY] €IEMEHTH 5 Ta MPOXiAHI KaHaH 6.

B
bkt D]

B
=

I
T e -
1

i2

if

DKH
Lok Dk

B
1.4 5 Y
A

L
X
— T |
e o N
I
J

e o > o

T T T

—+KH

€

Puc. 2 — Etanu BukoHaHHs po0iT 3 BUOAICHHS PiIMHY 3 €KCIUTyaTalliiiHOI KOJIOHH

IMopmens 6 3akpimieHnddi y Kkopmyci 2 3a
JIOTIOMOT'OF0 OTIOPHHUX TBUHTIB 3 Ta 3pi3HUX IITHQTIB 4,
SIKI 3a1100iratoTh HOro OCHOBOMY HEpPEMILIEHHIO. 3BEpXY
Ha TOpIIHI 6 Ha Pi3bOOBOMY 3'€HAHHI YCTaHOBJICHHI
CTakaH 7, 10 SIKOMY TepeMilnyeTbest 3amipHa Kyas 16. Ha
CTakaHi 7 BCT@QHOBJICHI YIIUIBHIOIOYI €IEMEHTH 8, 3pi3Hi
mrupta 9, dikcyroui enementd 10, a TakoX BUKOHAHI
npoxizHi otBopu 6. Ha crakani 7 ycraHOBieHa
nepenyckHa BTyjka 11 3 IpoxiHUMU OTBOpaMU 6, B SKil
nporoyeHi masu a mix Qikcyroui enementu 10. ITlicis
MIPOBEACHHS TEXHOJIOTIYHOI onepanii 3 BUJAJICHHS PiIUHH
3 mepdopoBaHoi ekciuTyartalifiHoi komonu 12 (puc. 3, a),
IUIACT 3allpalfoe, B pe3yJbTaTi 4YOro y CBEpAJIOBHHI
3’SIBUTHCSl HAUIMIIKOBUI THCK 1 TI MOKHA MEPEBOIUTU B
PEXHUM eKCIUTyaTallii, ajie mepes UM IOTPiOHO BHITYYHTH

BHYTpIIIHIO KOJNOHY JjidroBux Tpyo 15. Tlopsmok
BUWJIY4EHHS BHYTPIIIHBOI KOJOHH JIQTOBHX TpyO
HACTYIHUH.

BuytpimHio konony JigroBux Tpy6 15, Ha KiHI
SIKMX YCTaHOBJIEHUH 3BOPOTHUI KiamaH 14, omyckaeMo 10
MOMEHTY PO3BaHTa)KEHHsI 11 Ha mepenyckHy BTyiKky 11. B
pesynbrari Oii  Barm KoJoHM JipToBHX Tpyo 15

3aIOBHEHUX PiJUHOIO, 3pIKYThes ITH(TH 9 1 mepenyckHa
BTynka 11 mepemicTucsi y KpaiHE HWXKHE ITOJIOXKEHHS,
MIepEeKPUBAIOYH ITPOXiHI OTBOPH 0, a (PIKCYIOUl eTeMEHTH
10 craHythb y ma3u a, 1 TIIONEpeAsTh NOAAJIBIIE
nepeMinieHHs BTyaku 11 BigHocHO  crakaHa 7.
VYiineHIOIO4UI exeMeHTH S5, 8 monepensaTb Oyab sKi
nepeTikaHHs ra3y Ta piAuHu MiXK mpocropaMu A i b i, sik
pe3yabTatT, 3aTpyOHUi mpocTip A Oyae i30J0BaHUM Bil
TpyOHOrO TPOCTOpY b, 110 M03BOMUTH MIAHATH KOJOHY
midroBux TpyO 15 mpwm BincyrHOCTI THCKY (puc. 3, 0).

Jl7st Toro mo6 migHATA KOJOHY JihToBUX TPyO 15
HEOOXiTHO CKMHYTH THCK i3 3arpyOHOro mpocropy b
BIJIKpUBIIM 3acyBKy (poHTaHHOI apMaTypu y (hakenbHHi
ambap.

[Ticnst BuITydeHHS! BHYTPINIHBOI KOJOHU J(TOBUX
Tpy0 15, morpiOHO croayunTn npu3abiliHy 30HY b 3
TpYOHHUM TIPOCTOPOM A JTi(hTOBOT KOJIOHH 13.

Tak sk, ekcIuTyarallifina KojJoHa mpornepQpopoBaHa,
TO TWiCcHs BUAAJIEHHS pIIUHA 31 CBEPUIOBHHU B Hii
3’SIBUTHCSl HA/UTMIIKOBUHA THCK, KWK Oyae THCHYTH Ha
MOpIIeHs 6 3 TEBHUM 3YCWIUISIM, SIKE MEHIIE 3YCHILIS
3pi3aHHs 3an001KHUX ITHTIB 4.
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Puc. 3 — Cxema BuiIydeHHs BHYTPIIIHBO! KOJIOHH JTi()TOBUX TPYO:
@ — CTaH CBEP/UIOBHHH I1iCJI BUIAICHHS PiIMHY, 6 — IEPEKPUTTS KaHAITy Mixk npocropaMu A i B, 6 — BUITydeHHS BHYTPillIHBOT
KOJIOHH Ji(hTOBUX TPYO

A ToMy st 3pi3aHHS WTUQTIB 9 MOTPIOHO ITYYHO
CTBOPUTH KOMIPECOPOM Yy TpocTtopi b Tuck mocraTHii
Ui 3pi3y 3amo0ibkHuxX mTudTIB 4. BHacmigox dYoro
TIOpIIEHB 6 IEPEMICTUTHCS BBEPX J0 YIIOPY 1 CIIOTY4aThCs
KaHaJM 6 1 MpOXiJAHI OTBOpH 2, MO KOTpUM 1 Oyze
EKCIUTyaTyBaTUC CBEpAJIoBUHA (pHC. 3, 8).

BucHoBkm. 3amnporoHoBaHi TEXHOJIOT1s
BUJAJCHHS PIJUHU 3 eKCIUTyaTaliiiHOoi HeneppopoBaHOL
KOJIOHH TJTHOOKOI CBEP/UTOBHHM Ta TEXHIYHI 3aCO0M JuIs 11
3MIHCHEHHS! [IO3BOJISITH SIKICHO BHKOHATH BTOPHHHE
PO3KPHUTTSI  NMPOMYKTUBHMUX  IUIACTIB, OCBOEHHS Ta
JIOCITIJPKEHHS! CBEPJIOBUHH.

3anporoHoBaHi TEXHOJIOTISA BUAAJCHHSA DPIIUHH 3
eKCIUTyaTarlii niephopoBaHol KOJIOHH TIIHOO0KOT
CBEP/UIOBMHHM Ta TEXHIUHI 3aco0m i 11 3JiHCHEHHS
JIO3BOJISITH 3HAYHO CKOPOTUTH Yac Ha BUKIIMK MPHUILIUBY i3
MPOJYKTUBHUX ILIACTIB, 3SMEHIIIUTH BTPATH CUPOBHHH IIPH
OYMIIEHHI  CBEpJIOBUHM  Tepex IyckoM 1 B
eKCILTyaTallio.
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