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Po30in 1. EkonoriyHa 6e3nekKka

YK 553.981
© €.0. SkoBiI€B, 1-p TEXH. HAYK

HarmionansHuil iIHCTUTYT CTpaTeTIYHUX AOCTIIKEHb, M. KuiB

CTPATEI'TYHI ®AKTOPHU EKOJIOTI'O-TEOJIOT'TYHOI'O PU3UKY
BUAOBYTKY CJIAHLHEBOI'O I'A3Y
Y HA®TOT'A3OHOCHUX PEI'TOHAX YKPATHA

Y cmammi npoananizosani cmpame2iuni ¢hakmopu ekono20-2e0102i4H020 PUu3uKy 6UO0OYMKY
CIaHYe8020 2a3y ¥ HAGMO2a30HOCHUX pecionax Yxpainu. Buoobymok ciranyegozo 2azy Ha OCHOGI
@pexine-mexHonoeii cynpo8ooNcyemvcs pOpMy8aAHHAM Y 2IUOOKUX OPUZOHMAX HA BEIUKUX NIOUWAX
MEeXHO2EHHUX NPOHUKHUX BUCOKOHANIPHUX 30H. Ix ocobrueicmio € 36inbuieHHs npoHUKHOCHI 21ubo-
KUX 800OHOCHUX 20PU30HMI6 Ma (hOPMYBaAHHA BUCXIOHOI Miepayii MOKCUYHUX 3a0pYOHEeHDb i3 (hpe-
KIH2-30HU ) 20pU30OHMU NPICHUX NIO3eMHUX 800 Ma NO8epXHesl 600HI 00 ekxmu (piKu, o3epa, ddicepe-
aa). AkmyanoHUMu € 00CHIOHCeHHs 3 PO3POOKU HOPMAMUBHO-NPABOBOI MA HAYKOBO-MEMOOUYHOT
Oazu BUKOPUCMAHHS (DPeKIHe-MEeXHONO02I] eKCnLyamayii pooosuly Clanyesoco 2asy.

Kurouosi ciioBa: ciaHneBuii ra3, ppeKiHr-TexHoJorisi, TeXHOreHHa 3aBAHTAKEHICTh, eK0JIOr0-
reoJIOriYHui pU3HK.

Beryn

CyvacHa exkoHOMiKa YKpaiHU 3a OIlIHKAMHU TPOBIHUX BUYEHHUX BIIPI3HIETHCS aHOMAJIbHUM
€HEePro-pecypCOCIOKUBAHHIM, MTAPAMETPHU SIKOTO B 3—5 pa3iB MEPEBUILYIOTh MOKAa3HUKH PO3BHHE-
HUX KpaiH. 3HaYHOIO MipOI0 1€ TOB’S3aHO 3 MEPEeBAKAHHIM CHPOBHHHO-TIEPEPOOIIIOIOUNX, MeTa-
JypriiHoi Ta XimMivHOI ramy3ei [1-5].

3a HasBHUMM OL[IHKaMH Ha TepuTopii YKpainu po3poOiserscs nonaa 3000 pogoBuil MiHepa-
JbHOT cupoBUHU (97 BUIIB) 1 3apa3 ¢pyHKUIOHYe Oubiie 2000 ripHUYO-BUA00YBHUX HiANPHEMCTB,
€KOJIOTIYHUH BIUIMB SKHX Mae MposB Ha 20% TepuTopii fAepkaBu (3a0pyAHEHHS MiA3E€MHUX, TOBEP-
XHEBUX BOJI Ta JaHAIIA(TIB, MOPYIICHHS PIBHOBArv HAJIP).

CepenHbopiuHEe CIIOKMBAHHS MaJIMBHO-EHEPIE€TUYHUX pecypciB ckiagae 10 80 MIIH. TOHH BY-
rims, 53 mupa. M° rasy, 12 mus. Tous Hadrr. [Ipy boMy 10 75% CIIOKHBAHHS BYTJICBOIHIB Ga3y-
€THCS HA IMIIOPTI, 110 (popMye (akTop 3arpo3u HalllOHATIBHIN Oe3mneri. 3 BUIA00yTKOM, epepoOKO0
1 BUKOPUCTaHHSAM MiHepajabHO-cUpoBUHHUX pecypciB (MCP) nos’s3ano gopmyBanHs 10 43—45%
BBII ta 10 60% excrnopTHUX HaIXOJKEHb, 1110 € 03HAKAMU CUPOBUHHOI €KOHOMIKH.
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3a ominkamu ¢axiBuiB Jlepxreonciayx6u Minnpupoaun ta Hamionanshoi AH VYkpainu
(nmpod. Pyneko I'.I, k. r.-m. Hayk Jlrora H.I'., mpod. Kopxxkues M.M., mpod. decux M.A.,
npod. Mimenko B.C.) 6u1bLIicTh pO3BUHYTHX TipHUYO-BUI00YBHUX paioHiB ([Jonbac, Kpusbac,
LenTpanpHO-YKpaiHchkuil ypaHopyaaui, Cximauid Ta 3axigHuii HadTO-ra30BUA00YBHI Ta 1H.) Xa-
PaKTepU3yIOThCS HE3BOPOTHUMHU MOPYIICHHSMHU Ta €KOJOTiYHO HEOE3MEYHHMH PiBHAMH 3a0pyn-
HEHHSI HaBKOJMIIHBOTO CEPEIOBHINA 3 OJIHOYACHOIO Jerpanaiiero Oiocdepu, a OUIBLIICTh MIAXT
1 Kap’epiB AOCATIM KpUTHYHUX TauOuH (1,5 ta 0,4 KM, BIINOBITHO) MPU aHOMAJILHUX PIBHAX E€HEP-
roeMHocTi BU00yTky MCP Ha oIMHUITIO TPOIYKIIII.

Takum yMHOM, MOJANBIIMKM PO3BUTOK TIPHUYO-BUOO0YBHOIO KOMIUIEKCY YKpaiHH 3a yMOB
PUHKOBOi €KOHOMIKH Ta 3pOCTaHHS KOHKYPEHII Yy HaJpOKOPUCTYBAHHI MOB'S3aHUN 13 MOIIYKOM
HOBHX BIJIACHHUX JIKEPEN EHEPreTHYHHX PEeCcypciB, B MEpIIy Yepry BYIJICBOIHEBHUX, SIKI MAlOTh
3HMKCHUH €KOJIOT1YHHMI BIUIMB Ta HAWOUIBINY 3aTHICTH O TPAHCTIOPTYBAaHHS 10 00’ €KTIB CIOXKH-
BauHs [1-4].

[IpuHIMIIOBO HOBA CXe€Ma PO3BUTKY CTPYKTYpPH BUJOOYTKY Ta BUKOPHCTaHHS BYIJIEBOJHEBOI
€HEPTOCHPOBUHU Y CBITI ChOTOIHI popmyeThest Ha gocBimi CIIIA 3 0CBOEHHS pecypcCiB CIaHIIEBOTO
Ta IEHTpaJbHOCTPYKTypHOTro ra3y (sShale gas, tight gas). 3a momepeaHiMu OLIHKaMH, POIOBHIIA
cnannesoro razy (CI') GiabIi-MeHIn piBHOMIPHO PO3MOBCIOKEHI Y HaJlpax OLIbIIOCTI Jep)kaB Ha-
1101 TUTAHETH, 10 CTBOPIOE YMOBH iX €()eKTHUBHOTO BUKOPHCTAHHS MPU JOTPUMAHHI TEXHOJIOTIYHUX
1 eKoJIoriyHMX napameTpis Oesneku [2—4, 9, 11, 12].

1. PerioHajbHi nepcneKTHBU BUAOOYTKY CJIAHIEBOI0 ra3y B YKpaini

3HayHa 3aJeKHICTh €EKOHOMIYHOTO PO3BUTKY YKpaiHM BiJl 30BHIIIHIX JKEpesl eHepromnocra-
YaHHS BUMAarae BiJl KCpIBHUIITBA JCPKaBU BCE aKTUBHIIIE 3aiMAaTHUCS TTUTAaHHSIMH SHEPTrOIUBEPCH-
¢ikarii. OgHIEO 3 CKIAAOBHUX IBOTO MPOIECY € PO3pOOKa HOBUX POJOBUII BYTJICBOIHIB, 30KpeMa
CJIAHIIEBOTO Ta3y Ta ra3zy muIbHUX KojekTopiB Tomo. [{oxo CI' mpuBabnmuBuM € GakT GopMyBaHHS
{oro MoOKJIaaiB B MeXax OinbmIoi yacTuHU Teputopiit CxigHoro i 3axigHoro Ha)TOra30HOCHHUX pe-
rioHiB YKpaiHM, a TaKOX HasBHICTh PO3BMHEHOT MEPEXki Ta30MpOBOIIB, SIKI MOXYTh 3a0€3MeUUTH
OINEepaTUBHY JOCTaBKY BHI00yTOro rasy. Kpim Toro, 1ie BUKJIIOYAa€ BUTPATH 3HAUYHUX KOIITIB IS
OyniBHHIITBA HOBUX Tpybomposois [8, 9, 11, 12].

VY xBiTHiI 2011 poky Oyn0 ONPHWIIOAHEHO aHANI3 AMEpHUKaHCHKOI 1H(OpMAIiHHOT eHepreTH-
Hoi arenmii (U.S. EIA) «CiToBi pecypcu cnanmeBoro rasy: anaii3 14 perionis 3a mexamu CIIA».
BinnoBigHO 10 1IbOTO JOKyMEHTY YKpaiHa Ma€ JOCUTHh BEJHKI 3alacH CIIAHIEBOTO Ta3y, MOKJIAIH
SKOTO 32 T€0JIOT0-eKOHOMIYHUMU oliHkamu minposaitis HAH ta Jlepxreoncny:x6u Minnpupoan
YKpaiHu € nepcrneKTUBHUMH JJIs1 IPOMHCIIOBOTO OCBOEHHS (mabn. 1).

B Toi1 ke uyac, 3aranpHOJIepKaBHUN OaslaHC 3aIaciB TPAJULIMHUX BYTJIEBOJIHIB B MEXaxX Ieo-
JOTIYHUX CTPYKTYp Ykpainm (Cximaui, 3axiguuii, [liBIeHHUI pPEeTiOHM) BHUTJISAAAE JOCUThH HAIPy-
xeHuM (mabn. 2). ['eonoro-pecypcHa i reojoro-eKOHOMIYHa CKIIAHICTh Cy4aCHOTO BHIOOYTKY Ha-
¢TH, Ta3y Ta Ta30KOHICHCATY IMOB’s13aHa 3 PO3pOOKOI0 ManuX 1 rimubokux pogoswiy [5, 7-9, 11, 12].
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Tabauys 1 — IopiBHSAHHSA 3amaciB cJIAHIEBOro ra3y B KpaiHax €Bponu 3 HAsSIBHHMHM 3aMacaMu

NPHUPOIHOIO ra3y, BAPOOHHITBOM Ta CIOKMBAHHAM

2009 p. puHOK IPUPOIHOTO Ta3y, MIP/I. M JloBeneHi 3amacu
Aepapit BUPOOHHIITBO CHOXKUBAHHS IMITOPT (EKCTIOPT) HIpHpOTOTO 31“ td
MIIPJ. M
Opaniris 0,85 49,00 98% 56,66
Himeuunna 14,45 92,63 84% 175,64
Hinepnanan 79,04 48,72 (62%) 1388,10
Hopgeris 103,40 4,53 (2156%) 2039,66
BenukoOpuTtanis 59,21 88,10 33% 254,96
Hanis 8,50 4,53 (91%) 59,49
IIBewis — 1,13 100%
ITonbma 5,95 16,43 64% 164,30
Typuis 0,85 35,13 98% 5,67
VYkpaina 20,40 44,19 54% 1104,82
JIutBa — 2,83 100%
T 13,60 0,27 50% 76,77
Tabauya 2 — baianc 3anaciB ByrJieBOJAHIB B re0JIOTiYHUX CTPYKTypax YKpaiHu
Po3Binani 3anacu (cranoM Ha 2009 p.) Buno0yTok 3 mo4aTky poO6oTH
Perionn Hadra 3 TI'a3zoxoHmeHcar, Hadra 3 | l'a3okoHneHcar,
(MiH. T) Tas, wpa. M MJIH. T (MJTH. T) T'as, mipz. M MJIH. T
Ykpaina 112 10145 61,7 315,4 72,6
Cxigauit 65,5 810,7 56,3 205,1 68,6
3axigHuit 40,1 132,8 2,6 110,0 298,2 2,7
ITiBnennuit 6,4 71,0 2,8 0,3 29,9 1,3

Josiokoeo: Maxcumym piunoeo 6udoOymky uwagpmu 6 Ykpaini Oyro docsienymo e 1972 p.

(14,4 man. m), a eazy — 6 1976 p. (68,3 mapo. M3). CyuacHutl 6u000ymok Haghmu cmabinizyeascs Ha

pisHi 3,8—4,2 man. m/pik, a 2asy —19,5-20,5 mapo. Mg/piK. Bpaxoesyrouu 3naunuii po3eumox enepzo-

EMHUX 2any3eli, YKpaina 3anumaemoscs Kpainow 3 HatlOinibuum y ceimi piuHUM CHONCUBAHHAM 243y

Ha Oyuty HacenenHs — 0o 1,5 muc. T wo na 30-50% nepesuwyye noxkazuuxu kpain €C.

Ha Tepuropii Ykpainu po3risigaeTbes 1Ba NEPCHEKTUBHUX PETIOHU 3 TOKJIAJaMU CJIAHIIEBOTO

ra3y: JIHinpoBchKko-/{oHenbkuit Ta JIroOmHChKuit 13 3amacamu 1,36 TpiH. M Ta 4,22 TpH. M3, BiJI-

noBigHo (puc. 1).

3 nux 5,58 TpaH. M CI' B KIHLIEBOMY BHUMAJKy MOXYTbh OyTH TEXHIYHO BHIyudeHi 1.2 TpiH. M

(10 20%), 1110 AO3BOJIUTH CYTTEBO MOCUIIUTH BIACHY €HEPro-pecypcHy 0a3y BYIJIeBO/IHIB B YKpaiHI.

3a YMOBU BUKOPHCTAHHA JIMIIC TEXHIYHO JOCTYIIHOT'O CJIAHLICBOI'O TI'a3y, Ha plBHl CITIOKMBAaHHA

2012 poxky, TOBEJICHHX 3allaciB IUX JUISTHOK BUCTAYUTh Ha 30—35 poKiB.
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Puc. 1 — Cxema posmiwenns bacetinie cranyesoco 2azy 6 €eponi

2. Ouinka ekoJI0riYHOi He0e3MeKH TeXHOTeHHUX 3MiH CTaHy reoJIOTiYHOro cepe0BUINA
y npoueci BUZ00yTKY CJI1aHLEBOIo rasy

Buno6yrok CI' moB's3aHuil i3 TEXHOT€HHUM CTBOPEHHSM y CTUCHYTHX Ta30BOJJOHACHYEHUX
mapax, skl 3ajsraloTh Ha MHOMHI 2,5-4,5 KM, IPOCTOPOBO PO3BHHYTUX 30H BHCOKOIPOHHKHOI
TpimuHyBaTOCTi. J{71st 11bOro BUKOpUCTOBY€EThCS (Bpekinr-mpouec (PIT — frace making), sixuit Bigpi-
3HSIETHCA B1Jl TPAAULIHHOTO T1IPOPO3PUBY BUCOKOEHEPTE€TUYHHUM TiAPOreOMeXaHIYHUM BIUIMBOM Ha
c1a0ONPOHUKHI Ta30BOJIOHACUYEH] LIapy LUIAIXOM HarHiTaHHs y ropusoHTaibHi (1o 1,0-1,5 km
1 Oinpie) a00 HaxWIIeHI CBEpAJIOBUHU cymimi 3 Boau (96-97%), micky (1,5-2%), ximiuHO- Ta TO-
BEPXHEBO-aKTUBHUX peuoBuH (IIAP).

Amnaniz tex"onoriyaux napametpiB ®II (Tucku, AMHAMIKa MPYKHBO-IIACTUYHUX JAedopma-
il QpekiHr-30H, TPIIMHOYTBOPEHHS Ta 1H.) CBIIYHUTH, IO JO OCHOBHHX €KOJOTO-TE€XHOTEHHUX
3arpo3 Ta TeoJIOr0-€KOHOMIYHUX PH3UKIB TMPOMHUCIOBOI pPO3POOKH POJOBHIIN CIIAHIIEBOTO Ta3y
y Ha)TOTa30HOCHHUX CTPYKTypax YKpaiHHW, MOPIBHSHO 3 TPATUIIHHUMH Ta30BUMH POJOBUIIAMH,
MOHa BIJTHECTH HACTYIIHI:

1) Benuki eHepreTryHi (rigporeoaedopmaiiiiti) Ta Gi3UKO-XiMiuHI BIUTMBH Ha TIMOOKI TOPHU-
30HTH I'€OJIOTIYHOTO CEpPeIOBHILA, sl YOro HeoOXiaHI MOTyKHE 00J1a/IHaHHs, BUCOKOKBaIi(hikoBa-
HUI IepcoHal, HOpMaTHUBHO-IIPABOBA a/lalTallisl CydaCHUX T€XHOJIOTIN Ta JyXe CYyTTEBI IHBECTHLIII;

2) manuii cTpoK (PYHKI[IOHYBaHHS CKCIUTyaTalliiHUX CBEPAJOBHH: HaBiTh HOBITHI TE€XHOJIOTII
(ropuzoHTaNBHE OYpiHHS, KOMOIHOBaHUH T1APOPO3PUB HA OCHOBI KYJIHOBOI nepdopallii Ta XiMidHO1
00po0KHM), K1 30UIBIIYIOTh IJIOU]Y KOHTAKTY (PUIBTPYIOUOi YACTMHU CBEP/UIOBUHHU 3 Ta30HOCHOIO
nopooto B 30-50 pasiB, 3a06e31meuyloTh ii €eKOHOMIYHO e(eKTHBHE (YHKIIIOHYBaHHS 70 3—8 pOKiB
(1t TOPIBHSIHHS CBEP/AJIOBUHU 3 BUIOOYTKY BUIBHOTO ra3y (yHKIioHytoTh 10—15 i 6inblne pokiB);
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Po30in 1. EkonoziyHa 6e3neka

3) migBHIICHA arpPECUBHICTH CIAHIICBOTO Ta3y J0 MeTaiy (3a AOCBiIOM MPOMKCIOBOTO BUIO-
OyTKy, TpaHCHIOPTYBaHHA Ta BUKopucTaHHs y CLIIA) mpu3BOAUTH 10 CKOPOYECHHS TEPMIHY €KCILTY-
aTarfli ra30mpoBO/IiB /10 2 pa3iB Ta 3MEHIIICHHS X €HeproBiIayi,

4) 3meHIIeHHsT OKynHOCTI iHBecTHii 10 10—12 pokiB (y psiai perioniB CIIIA peansHa co0i-
BapTICTh CJIAHIEBOro rasy csarae 212-283$ na 1 Tuc. M) MOPIBHSHO 3 5—7 pOoKamu MpH BUAOOYTKY
TPaJUIIIIHHOTO Ta3y;

5) Ha BiaMiHy Bia razoHocHuUX rioni CIIA, 1e TeXHOJIOTiYHI MapaMeTpy reoJIoriuHoro cepe-
JIOBHILIA BUBYEHI AyXe J00pe 1 € COpUATIUBUMU A BUIOOYTKY (rmmubuna 1.5-3.0 kM, He3HaUyHA
TEKTOHIYHA MOPYIIEHICTh, 3HIKEHA MIITHICTh MOPiJ), TIOMNII PO3MOBCIOKEHHS BiKIAAIB 31 CJIaH-
LIEBUM ra3oM B YKpaiHi HE TOCHIKEeH]1 HACTUIBKH, 1100 MO>KHA OyJI0 3 BUCOKOIO BIPOT1AHICTIO OLli-
HIOBATH 3aIlacy Ta BUTPATH Ha BUIOOYTOK IIJISXOM IMOOYIOBH BipOTiTHHUX T€0JIOT0-€KOHOMIYHHX Ta
0i3HeC-MojIeel, TUM O1IbIIe, M0 COOIBapPTICTh CIAHIIEBOTO Ta3y CUIIBHO 3QJICKHUTH B TTHOMHU Ta
CTPYKTYPHO-T€OIMHAMIYHUX YMOB BUAOOYTKY [5, 6, 7-12];

6) HeOe3neka TOBrOCTPOKOBOTO 3a0pyJHEHHS MiA3eMHOI TigpocdepH, B T.4. CTPATErivyHO Ba-
YKJIMBUX TOPU3OHTIB MPICHUX BOJ MMUTHOI SKOCTI Ta POJIOBHUIIL JIIKYBAIBHUX MiHEPAJIbHUX PECYpPCIB,
BHACIIIOK ()OpMYBaHHS MPHU BUKOPUCTaHHI (PpeKiHT-Tporiecy aedopMalliii perioHaTbHUX BOJIOTPH-
BIB, TEXHOT€HHHUX TPIIIMHHO-TIPOHUKHUX 30H 13 BEJIMKOIO KUIBKICTIO (THC. M3) TOKCHUYHUX TEXHOJIO-
TYHUX CIIONYK, PaJIOHY Ta MPUPOTHUX PaJiOHYKIIIB, SKi 37]aTHI JJO Mirparii y mi13eMHi Ta oBep-
XHEBI JpKepesia MUTHO-TOCTIOAAPCHKOT0 BOJIOTIOCTAYaHHS;

7) PO3BUTOK JIOKAIBHHX Je(opMalliil IeHHOT MOBEPXHI Ta TEXHOTEHHUX CEHCMO-TeO(I3NIHIX
saBUIL (TTTMOMHHI T1ApPOTeOMeXaHiYHi MOIITOBXH);

8) cyTTeBi 30LIBIIEHHS €KOJOIO-TEXHONCHHUX HABAaHTAKCHb HA ICHYIOUY IH)KCHEpHY iH(Dpa-
CTPYKTYPY, sIKI 0OyMOBJIEHI BUIYYEHHSIM 3HAYHUX 3€MEJIbHUX IUJIOL] MiJ] HUIIXOBY, TPYOOIPOBIIHY
Ta CKJIQJICBKY 1HPPACTPYKTYPY, 3aTyICHHS 3 PU3MKOM HACTYITHOTO 3a0pyIHEHHS BEJIMKUX OOCATIB
BOJIHUX pecypciB (4-20 Tuc. M° Ha OJIHY BU/I00YBHY CBEP/UIOBUHY).

s 3abe3nedeHdss 00’€MHOTO PO3BHUTKY BHCOKOMPOHUKHOI TPIIIMHYBATOCTI TOIMEPEIHBO
BUKOHYETHCS MPOCTOPOBHM KyJIbOBUI MPOCTPiA MPUCTOBOYPHOI'O MOPOAHOIO MACHBY T'OPH30H-
TaJbHUX CBEPUIOBUH Ha rnubuny no 0,5-0,7 M 3 HacTynHOIO 3akaukoro micky Ta [IAB. O6’em 3a-
Ka4Ku TeXHoyoriyHoro po3unHy npu @IT y 100—120 M cexiiii Topu30HTABHUX CBEPIJIOBUH CATAE
600-1500 M3, a BUTPATH Yacy 3—7 TOAWH, MPH I[bOMY BEJIMYNHA TUCKY Po IepeBaKHO BU3HAYAETHCS
JBOMa CKJIQJIOBUMH: T€OCTATUYHUM THUCKOM (Baroro) BUIIE3AJATAIOYMX IOPIJ Ta iX MIIHICTIO Ha
PO3pUB MEPHEHIUKYIISIPHO HAIIAPYBAHHIO GL

TakuM YMHOM P = yzZ+od,

ne v, h — BiamoBixHO, cepeans 06’eéMHa Bara Ta TOBIIHMHA IaPy MOPIiJ, IO 3aJSTal0Th BUIIE TOPH-
3ouTy CI', v = 2,2 ™M, pospaxynkose 3HadenHs h = 3000-5000 w;
Ol — 3HAYEHHS MIITHOCTI OCaJI0OBUX YIIIJILHEHUX TOPiJ Ha PO3PUB MEPIEHIUKYISIPHO HalllapyBaH-
HIO; 32 JOCIIXHIMH JaHuMH oL = 150-250 kr/em? (15-25 MIa).

VY BigmoBigHOCTI 3 BuIIeHaBeAeHMMHU mapameTpamu THCK DII csarae 800-1400 Kkr/cm?
(80—-140 MlITa), o 3abe3nedye MPOCTOPOBHIA PO3BUTOK ra30-BOJAONPOHUKHKX TPILUH HA BiJCTaHb
Bix 150-250 m nmo 350-500 M (2%), imkekmito B ix mpoctip 150-250 M KBapIIOBOTO IMICKy Ha

9



EkonoziyHa 6e3neka ma npupo0oKopuUcmyeaHHs

1 BuoOyBHY CBEpIIOBUHY Ul 3a0€3ME€UYEHHsI JOBIOCTPOKOBOI'O 30€peKEHHS PO3KPUTTS Ta razo-
BOJIONIPOHUKHEHHS TPILIKH.

Cri BIIMITUTH, 10 PEOJIOTiYHE (Ay’Ke TOBUIHHE) CTUCKAHHS TPIIIMHHO-TIOPOBOTO MPOCTOPY
¢bpekiar-3onun (P3) 3MeHIIyE Y Yaci HOro MPOHUKHICTD 1 TOMY €KOHOMIYHO e()eKTUBHE (PYHKIIIOHY-
BaHH: cBepaioBuH Ha CI carae y cepennboMy 3—5—7 poKiB (TepMiH eKCIUTyaTalii CBep/AJOBUH Ha
TpaaumiiHuii ra3 nopiBaioe 10—15-25 pokiB). V 3B’s3Ky 3 UM BiIOYBa€ThCS 301IBIIEHHS MUTOMOT
IIUTBHOCTI BUOOYBHUX CBepUIoBHH Ha popoBuinax CI' (mo 6—15 CcB/KMP), 1110 CTBOPIOE Y MPOIYK-
TUBHHMX TOPU30HTAX PEriOHAJIbHI IJIACTOBO-TPIIIMHHI CUCTEMH Ta 30HU AchOpMaIliii perioHaIbHUX
NEPEeKPUBAIOYMX BOJOTPHUBIB 3 PU3UKOM iX JIOKAJIbHUX pyHHYBaHb. Lle cyTTeBO mopyilye ekoynoro-
riAPOreoIoriyHi yMOBHU TOBI po3noBciokeHHs CI', siki BITHOCSATHCS 710 30H YHOBUIBHEHOTO BOJO-
oGMminy (3YB) BrcokominepamizoBarnx Box (300-350 r/am’), i GopMye PHSHKH iX TEXHOrEHHOI
MIrpaiii 10 BUIE3ASTaAI0YNX TOPU30HTIB MpicHUX BoA (10 1-3 F/I[M3) 30HM aKTUBHOT'O BOJOOOMIi-
Hy (3AB).

B ninomy y mporeci TexHoreHHo1 eBouonii rigporeodinprpaniifHoi cucremu @3 MOXXHA BU-
nimuTH 3 dasu:

1) mMpoCTOPOBOTO PO3BUTKY B3JI0BXK CTOBOYpa TOPU30HTAIBHOI a00 HAXUJICHOI CBEPJIOBUHU
32 YMOBH IPYXHO-TUIACTUYHUX JAe(opmaliiii Mepeski MPOHUKHUX TPIIIMH, BIAKPUTICTh AKUX (iKCy-
€THCS MIIIAHUM MaTepiaioM MPHU OJHOYACHOMY 3aIIOBHEHHI TOKCUYHUM TEXHOJIOTIYHUM PO3UYHMHOM;
y Tporeci po3BUTKY (DPEKiHT-TPILIMHYBATOCT] ICHYE PU3HMK PYHHIBHHUX AeopMaliil BUIIE3aIArato-
YHUX CJIa0ONPOHUKHUX IIApiB Ta Mepu(epiiiHOro po3BUTKY TiipaBiiko-pinbTpaniiHoro 38°s13ky O3
3 IPOHUKHUMH TEKTOHIYHUMHM 30HaMU. OCTaHHE € OCHOBOIO ()OPMYBaHHS 1HXKEKIIHHOI'O BUCX1IHO-
ro OTOKY TOKCUYHUX TEXHOJIOTTYHUX 3a0pyAHEHb J10 IPICHOBOIHUX TOpU30HTIB 3AB;

2) miuomaaHol BUCX1IHOT T1IporeoMirpaii y BUTJIsSAl HOBUIBHOTO qU(Yy31iiHO-KOHBEKTUBHOIO
MOTOKY 3aJIMILKIB MaJOMIHEPaI30BAHUX TEXHOJIOTTUHUX PO3YMHIB MiJ BIUIMBOM PEOJIOTTYHOTO
CKOPOYCHHS TpimuHHOro TpocTopy @3 Ta iX 3MeHmeHoi rycturu (Y,; = 1000 Kr/M3) MOPIBHSITEHO
3 minepanizoBauumu (M = 00-400 KF/M3) MOPOBUMH PO3YHHAMH (Y = 200 Kr/M°); EKONIOTIYHO He-
0€e3MeyHOI0 CKIIaZ0BOI0 JaHol (a3u po3BuTKy d3 MOKHA BBaXKaTu MOCTYNOBE 3a0pyJHEHHS MOPO-
BUX PO3YMHIB BHILE3aIsAraounx ropu3ontis 3YB ta 3AB.

3) po3Butky y @3 rigporeonedopMaiifHOrO IMOIs MPYKHUX HAMPYXKEHb 3 HAKOMMYCHHIM
MOTEHLIHHOT eHeprii Ta pu3uKoM Jedopmaliiii JeHHOI OBEpXHI a00 MPOsBIB TEXHOIN€HHUX MUIKO-
(OKYCHHX 3E€MIICTPYCIB.

Jlani HaBOAATHCS OPIEHTOBHI €KCHEPTHI OIIHKM YaCOBUX 1 €HEPreTHUHUX MOKa3HUKIB BHUIIIE-
3a3HaueHuX edekTiB eBomtonii M3 3 ypaxyBaHHSAM TifporeoinbTpalifHuX 1 Te0OUHAMIYHUX TPO-
1IECIB.

1. Pusuk gopmyBaHHA rigpaBiiko-(iapTpaniiHoro 3B’ a3ky ®3 3 NPOHUKHUMH TEKTOHIYHU-

MU CTPYKTYPaMHU OIIHIOETHCS 3a pe3yabTratamu aemudpyBanns matepianiB /33 1 BU3HaAUCHHS «ITH-

TOMOT HITBHOCTI» MEPEXKi JIIHEAMEHTHUX CTPYKTYp (puc. 1, 2).

3a pesynbraTaMu MaTeMaTu4HOi 00poOKku 3HIMKIB J[33 B paifoHi mepinoi momrykoBoi cBep/a-
noBunH (akan. Jlsupko B.L., n.r.H. AzimoB O.T.) Ha FO3iBchbKiii momi muTOMa MIUTBHICTD JIiHEaMe-
HTHUX 30H ckiana 0,25 KM/KM®.
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Puc. 1 — @paemenm «Kapma po3pusnux nopyuieHs ma 0CHOGHUX 30H JiHEAMEHMI8 Y 301 00CTIOHOI cepO-

nosunu Ha cranyesuti 2as (IOsziscoka nnowa, Xapkiecoxa oon.)» M 1: 1000000 [Kpoinos H.A. u op., 1988]

Puc. 2 — 36invwenuii gopacmenm cxemu pesynvmamie pecionanrbHO20 CMPYKMYPHO20 Oeuudpysans
paodionoxayitinux oanux /33 na ¢oni cunmesosarnozo ckaneprozo bacamoszonanrvrozo K3 LANDSAT ETM+
i3 cynymuukxa « LANDSAT-7» 6io 01.06.2002 p. (7-uii, 4-uii i 2-uii kanauu, nceg0OKOIbOPpU |
akao. HAHY Jlanvko B.1L, 0.2.n. Azimos O.T.)
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EkonoziyHa 6e3neka ma npupo0oKopuUcmyeaHHs

JliniiiHa HIUIBHICTH TE€XHOTeHHOi TpimuHyBaTtocTi @3 y Tunosomy kiactepi (CLIA, mrart
. . . 2 .
[lencinbBaHis) 13 6 TOPU3OHTAIBHUX CBEPMIIOBUH (puc. 3) cknamae 1,5-3,0 km/km°, ToOTO Big 3 110

6 pa3iB OinbIIe.

2,5-3,5 km

BeptukanbHa cBepanoBuHa (2,5-3,5 KM) 3 ropusoHTanbsHo0
cBepanoBuHo (4o 1,5 kM) 30HM dopekiHry (rigpopo3puBy) 3
[OBXMHOK TPiLWwKMH 80 500 m

3 kM

Puc. 3 — Tunosa cxema xracmepa 6udodysHux ceeponosun (wmam llencinbeanis)

Pe3ynbpTati po3paxyHKy 3a BHILEHABEECHOIO CXEMOIO CBiUaTh MPO CYTTEBE 3POCTaHHS Bpa3-
JUBOCTI 0 3a0pyJHEHHS TOPU30HTIB MPICHUX MiA3€MHUX BOJHUX 00’€KTIB B MeXax Ha(TOra3oHo-
CHUX CTPYKTYp BHACJIJOK /il YNHHUKIB (peKiHr-mporecy. HasBHI perioHalbHI OI[IHKH 32 JaHUMH
MaTeMaTHYHOTO MOCIIOBaHHs Bojio-Teruionepenocy (akanx. HAHY Jlaneko B.1., akan. HAHY Ille-
cronajioB B.M., k. r.-m. H. JIutBak /[.P. Ta in.), nponukHocti (K; = 10 M/100y) 1 aKTUBHOI ITOpHUC-
Tocti (N; = 10'3) TEKTOHIYHHMX 30H JIO3BOJISIIOTh BUKOHATH OPIEHTOBHHUM PO3PaXyHOK Yacy BUCXiTHOI
mirpanii 3a0pyzaHeHs t, 13 gpekinr-3ouu Ha raubuni Hg, = 3000 M 10 rpyHTOBOrO BOJZOHOCHOIO
ropuszonty (I'pBI).

3rigHo i3 3anexuictio Japci t =~ Hy,/Vy, 1€ V,, — cepenHs MBHUAKICTh BUCXiAHOI Mirparii
3a0pyIHEHb TEXHOJIOTTYHOTO po3unHy. CepeaHe 3HaAYCHHS V MOXKe OyTH PO3paxOBaHO 3a PiBHSH-
wim Vy, = Kii/n,, 1e i — rpagieHT BECXIAHOTO MOTOKY Y TiapaBiaiko-(GiIbTpaliiiHii cHucTeMi «30Ha
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Po30in 1. EkonoziyHa 6e3neka

(GpeKiHry — MpPOHUKHA TEKTOHIYHA CTPYKTYpa», N; — aKTHBHA IOPHUCTICTh TEKTOHIYHOi 30HHU. 3a
JAaHUMH MaTeMaTHUYHOI'O MOJEIIIOBAHHS BOJO-TEIIONEPEHOCY Yy TIIMOOKMX ropuzoHTax 3YB
n.=10°+-10",

Jlomyckarouu JiiHIiiHE 3HIKEHHSI y Yaci TUCKY Y (peKiHr-30Hi Big mouatkoBoro (Po=y,H+ol)
710 T1APOCTATUYHOTO, TIPH IKOMY 3YITUHIETHCS BUBLIIBHEHHS CJIAHIIEBOTO T'a3y, BA3HAYUMO CEPETHIO

BEJIMYMHY TUCKY BUCX1/IHOT Mirparii:
Peep = [( ynHps+ 0 L)+Hy,]/2,

JIe Yn— 06’ €MHa T'YCTHHA TOPi, Yo = 2,2-10° kr/m;
Hgs — cepenns rmubuna gpexinr-3onu (npouecy); Hys = 3000 m = 300 Ml1a;
0Ll — MIIHICTh CIAHIIEBO-TAa30HOCHHUX IOPiA Ha PO3TSHKIHHA (PO3PHB) HOPMAJIbHO HAIlapyBaHHIO,
3a JmiTepaTypHUMH naHuMu ol ~ 25MIla(3 00kr/cM?).

VY BIAMOBIIHOCTI 3 BUILIEHABECHUMH JAHUMU BEJIMYMHA TPAJII€EHTY BUCXIAHOI Mirpaiii Oyzae
JIOPIBHIOBATH

i = Poep/Hps = [(ynHpt 00)+Hy,]/2Hg, = [( 660+300)+300]/2:300) =~ 2,1
a yac pocsruenns [',BI
t, = Hyo/(Ki/n,) = 3000/[(10™*2.1)/(10°+10™*)] = 14.2:10°+1420 zi6 ~ 40+4 poxis.

Cri BIAMITHTH, 110 OPIEHTOBHI OIIIHKK Yacy MOJKJIMBOI BHCXIJHOI Mirpallii TeXHOJIOTTIHUX
3a0pyaHeHs 13 @3 chiBnanarThk 3 TEPMIHOM eKcIutyaTtanii GpekiHr-3oHu (t, > 5 poKiB) Ta 3 Ipo-
saBamu y CIIIA uyuciieHHUX JOKaJbHUX 3a0pyAHEHB MiJ3eMHHX 1 TOBEPXHEBUX JIKEPEIl BOAONOCTA-
gaHHs (t, > 20+30 pokiB).

2. OpicHTOBHUN Yac IIOM@AHOI BUCXIIHOI Mirpamii TexHosoriyumx 3aopymaaeds 3 kpis3b

CYLITbHUN MOPOIHUN MAacHB OLIHIOIOTHCSA 3 YMOBH, L0 PYLIIHHUM (DaKTOPOM BUCXIAHOI TiApo-

reomirpanii y MaHOMY BHIMAJKy € PI3HHIS TYCTHHH IPICHOBOJHOTO TEXHOJOTIYHOTO PO3YUHY
(yus = 1000 kr/mM°) Ta MiHepami30BaHHX IOPOBHX pPO3YMHIB TA30BMIIIyIOUHX IIOPiJ
(Ynop = 1200 Kr/n’).

ITpu rnubuni Gpexinr-3ouu Hy; = 3000 M 1 niHIHHOMY 3HMKEHHI Pi3HHII IIIABHOCTI B IHTEP-
Bai «30Ha ¢pekinry — ['pBI"» cepenne 3HaueHHs rpaJieHTy BUCXiTHOI (inbTpalii ckiaae

id’ = (Ynop_Yn)Hq)glz Hd)g = 0,1
3a popmyoro Jlapci 4ac BUCXiAHOI QiabTparii y CyI[iIbBHOMY TTOPOJIHOMY MAaCHBI CKIa/e

toe = H@S[(km icb)/nnM:
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EkonoziyHa 6e3neka ma npupo0oKopuUcmyeaHHs

1e Ky — cepeHs IPOHUKHICTh CYIIJIBHOTO MOPOAHOTO MacuBy Bijx ¢pekinr-3ouu a0 I'pBI;

Npyv — @KTUBHA TOPUCTICTh CYLIIBHOTO MOPOJHOTO MAacHBY (3a JaHUMHU JIAOOPATOPHUX TOCIIIKEHb
Ta MaTeMaTUYHOT'O MOJIEIIOBAHHS MNIMOOKUX TOpu30HTIB 3YB, B T. 4. MOJIrOHIB 3aXOpPOHEHHS TOK-
CUYHHUX CTOKIB Ny = 10'3;

3a popmynoro Tima-KameHncrkoro
an = H<I)3/[(mnp/knp+m0/k0)]1

A€ My, — TOBIIMHA MPOHUKHUX MIapiB, M = 500M,

Kup — cepenHiit koedinieHT GinpTpanii MpOHUKHUX mapiB, ky, = 2,0 M/100Yy;

Mo, Ko — BiIMIOBITHO, Cepe/IHI 3HAUCHHS TOBIIUHH 1 KOedilieHTiB (iapTparii c1abonpOHUKHHX (pO3-
JUIA0YNX) mapiB (T. 3B. perioHaJbHUX BOAOTPHUBIB); cymapHa ToBuHa mo = (3000 —500)2500 wm,
ko = (2+5)-10'5 M/no0y (3a manumu Kimumuyka A.Bb. m010 TMPOHMKHOCTI KapCTOBO-TPOBITHHUX
CHUCTEM).

Tomi Kuy = 3000/[(500/2)+(2500/(2+5)-10°]=2,4-10+6:10"°) M/10Gy, a Opi€HTOBHHUIA Yac BH-
cxigHoi (audy31HHO-KOHBEKTHUBHO1) MITrpallii TEXHOJIOTIYHUX 3a0pyIHEHb KPi3b CYIUIBHUN TOPOJI-
HUH MacuB cKiane ty, = 3000/[(2,4-1-° +6-107)-10™]/10" = 2500+63000 1i6 ~ 70170 pokis. Cix
NPUHHATHA 10 yBard, mo B ymMoBax ['C icCHye MOXIMBICTh 3HAYHOTO 3HIDKEHHS KOHIIGHTpAIlii 3a-
OpyIHEeHb 3a paxyHOK BIUTUBY cOpOIii i perioHanbsHOr0 PyXy IMiI36MHOT'O TIOTOKY y CUCTEMi TOpU-
30HTIB 3AB.

OTpuMaHi OI[IHKY IIBUIKOCTI BUCX1THOT MIrpallii TEXHOJOTIYHUX 3a0pyIHEHb O MPOHUKHUX
TEKTOHIYHMX 30HAaX (BiJ MEPIIMX POKIB JI0 JECATKIB) Ta KPi3b CYIIILHUN MOPOAHUN MacHB (BiJ Je-
CSITKIB JIO COTEHb POKIB) € OPIEHTOBHUMHU, BPaXOBYIOUHM MPUCKOPEHHS BHUCXI1JHUX MOTOKIB BHACII-
JIOK YTBOPEHHS Yy 30HI (DPEKiHTY ra30BO-BOIHOI €MYJIbCii, B'S3KICTh K01 y JE€CATKM pa3iB MEHIIA.
ToMy npuckopeHuit BUCXiHHNA pyX 13 @3 BYrieBoJHEBUX raziB € (aKTOPOM, KU 3AaTHUH MpU3-
BECTH JI0 3MIHHM CTPYKTYPH Ta30T€OXiMI4HOTO TOJIA Y BEpXHii 30HI T'€OJIOTIYHOTO CEepeIOBHINA,
B MEpIIy Yepry BHACIIAOK MPUCKOPEHOI MIrpallii ra3iB Mo TeKTOHIYHUX 1 Mociia0ieHux (JliHeaMeH-
THUX) 30HaX. TakuM YMHOM, BHSIBICHHS Yy MOYATKOBY (pa3y mpoBeAeHHs (hpEeKiHT-Mpolecy 3MiHU
(hOHOBOI CTPYKTYpH Ta30T€OXIMIYHOTO TIOJI € O3HAKOK IMOPYIIEHHS TiAporeodinbTpaiiiHoi 130-
apoBaHocTI D3, a Takok HeOe3NeKn 3a0pyAHEHHS TOPU30HTIB MPICHUX MII3EMHUX BOJ 1 TOBEpXHE-
BUX BOJHUX 00’ €KTIB.

Pusuk reompoctopoBoro 3adpymHeHHs mia3zeMHol rigpocdepu Ha rwiom@ax Buaodoyrky CII

VSBISIETHCS TOIUIBHUM JOJATKOBO OI[IHUTH 32 KOHCEPBATHUBHOKO 0aJaHCOBOIO CXEMOIO CITiBBIIHO-
IIEHHsA 00’ €My BOAM JUId PO3uMHY 3a0pyaHeHb Qgp 0 Oe3neynnx koHueHTpauniii Criak 3 00’eMom
HOPOBUX PO3UUHIB Vi , K1 3a5Tat0Th BHIe D3:

Q6p = V6p/ CFHKSVHM *nHM1

1€ Vep, Vi Ny — BLAOBIAHO, IMTOMI 00’ €MH OCTaTOUHHMX TOKCUYHHMX pO3uMHIB y D3 Ta NOpoBHX
.3, 2 3.2
BOJ| y nepekpuBarouomy P3 mopogHoMy MacuBl M/KM*; 3a gaHumu [2, 3] Vg, ~ 400M7/kM",
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y OinpmiocTi BunaakiB Crak ~ 1.0-0.1 MF/,I[M3 (BimHOCHA OIS 10'6—10'7), npu rubuHi O3 = 3000 m
Vo = 3*10° m¥/xm;
Ny — 3araJIbHA TOPUCTICTH mopia Bume ®3, ny,, = 0.2.

I3 pe3ynbTaTy BUpIilIEHHS BUIIEHABEIEHOT 0aJaHCOBOT 3aJI€KHOCTI CIIAYE, 110

Qsp = 400/(10°°-107") = 4*10%-4*10° »°,
a 00’eM mopoBux Boj Buine O3
Vi *Nine = 3%10°%0.2 = 6*10% .

TakuM 4MHOM, 3aJIUIIKU TEXHOJIOTIYHUX po34rHIB y D3 B OKpeMUX BHITaKax 3/1aTHI O TOB-
rOCTPOKOBOTO 3a0pynHeHHs mig3eMHux Bog 3YB ta 3AB.

3 METOI0 BU3HAUEHHS IUIONI AUISHOK , SKI MalOTh MiHIMAJIbHUN PU3UK 3a0pyAHEHHS MiJ3eM-
HUX 1 TOBEPXHEBUX BOJ ITPH BUKOPHCTAaHHI TEXHOJOTIT GpeKiHra, HaMu OyJjia BAKOHAHA TeOMPOCTO-
pOBa OIliHKA CIIBBIIHOIICHHS TUIONT ONTUMATBHUX KJIACTEPiB BUIOOYBHUX CBEP/JIOBUH HA CIIAHIIC-
BUU Ta3 Ta MATOMOI IIUIBHOCTI JiHeaMeHTiB 3a ganumu 133 (puc. 1-3). Otpumani pe3yabTaTH 3a-
CBIJTYHITH, IO €KOJIOTTYHO Oe3meuHi ainsHku 3 Buao0yTky CI' B mexax HO3iBChKOT muromii ckiama-
101b 60—-65%, a Onecbkoi — 45-55%, 1m0 0OOYMOBJICHO ITiIBUIIIEHO) TEKTOHIYHOIO MOPYIIEHICTIO
OCTaHHBOI.

OTtpuMaHi 1aHi JO3BOJIAIOTH IMNTH BUCHOBKY MPO JOLIIBHICTh BUMIEPEIKAIOYOTO pallOHYBaH-
Hs TEPUTOPIH IMOITYKOBO-PO3BIyBaJbHUX POOIT Ha CIAHIEBUN Ta3 3a TEOJUHAMIYHOIO CTIMKICTIO
Ha OCHOB1 KOMITJIEKCHOTO aHajizy matepiamiB J[33 Ta ra3oreoxiMiqHoi 3HOMKH.

3. Hakonm4eHHs MOTCHINAIBLHOT Heprii y GPeKiHr-30Hi y MPOIIeCi TiIpOreOMeXaHiuHUX J1e-

¢dopmariif cTrckaHHs Ta GOpMyBaHHs TPIIIMHYBATOI CUCTEMH 3a HasBHUM gocBifgom (CILA, bpu-
TaHisl) MOXeE CSraTH BEJIMYMHU MPOBOKYBAHHS BEPTUKAJIHHOTO 3MIIEHHS JIOKAIBHUX IMOPOJHUX
MAacHBIB IO IUIOLIMHI TEKTOHIYHUX 1 MOCIA0JIEHUX 30H, B T.4. Y BUIJII ceicMOCTpyIlyBaHb. B 3a-
raJIbHOMY IUTaHI KUIBKICTh MOTEHIIIHOT eHeprii y GpekiHr-30H1 10piBHIOE

EHOT = P(pnv(p,

1€ Pyn — CEPENHiN THCK QpekiHr-npouecy, 1id ranouau 3000 M pg, = 90 MITa (900 Kkr/em?);
V4 — cepenHiii 00’e€M 3aKaukd TEXHOJIOTIYHOIO PO3YHMHY Y CBEP/UIOBUHY 3 THUCKOM P,
V= 10-10° M,
Enor = 90-10°Ta- 10*m° = 0,9-10* mx.

3rifiHO 13 3aJCKHICTIO, 10 HaBeAeHa Y [7], BHIe3a3HAYEHUH €HEPreTUYHNUI PIBEHb CTPYIIIY-
BaHHs (MOJpPIOHEHHS) MOPOJHOTO MAacHUBY € CKBIBaJCHTHHM 3eMJICTPYCy MarHityaow 3,5-4
(4-5 6aniB mkamn MCK-64). Cnix BiAMITATH, IO MOMIOHUN PiBEHb CEHCMOCTPYIIYBaHb Ha JIIJISH-
Kax BUIOOYTKY ciaHieBoro raszy Bigmidascs y CILIA, AHrnii Ta Ha MomiroHax 3aXOpOHEHHS TOKCH-
gyanx cTokiB (CIIA, Pocis Ta iH.).
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BucHoBkH i pekomenaanii

1. ®peKiHr-TeXHOIOTIsA € JOCKOHAIOK TEXHOJOTIEI MO0 BHJIYYCHHSI BYTJICBOJHIB 13 TJIH-
O0okux mapiB (2,5-4,5 kM) c1abOMPOHUKHUX MOPIJ MUITXOM X T1IPOT€OMEXaHIYHOTO TOAPIOHEHHS
1 CTBOPEHHSI BUCOKOIIPOHHMKHMX JOBIOICHYIOUMX (10 5—8 pOKIB) 30H, 3alIOBHEHMX MEXaHIYHUMU
JTOMIIIKaMH 1 TOKCHYHUMH TEXHOJIOTTYUHUMH PO3YHMHAMHU.

2. CTBOpeHHS IMMOMHHUX BHCOKONPOHUKHUX (PPEKIHT-30H MPU3BOJIUTH /10 IOBrOCTPOKOBHX
MOPYIIEHb F€OMEXaHIYHOI HIJTICHICTI, TEOEHEPreTHYHOI 1 rifjporeodiabTpaliiiHol piBHOBaru rimodo-
KHUX TOPU30HTIB T'€0JIOTIYHOTO CEPEIOBUIIIA.

3. BumoOyTok ciaHIEBOrO rady Ha OCHOBI (DPEKIHT-TEXHOJIOTII CYNMPOBOIKYETHCS (HOpMY-
BaHHSM Y INIMOOKMX FOPU30HTAX Ha BEJIMKHX IJIOMAX (COTHI-THCAYl KB. KM) TEXHOI€HHHUX MTPOHUK-
HUX BUCOKOHATIIPHKX 30H. IX 0COOIMBICTIO € 36iIbIIeHHs MPOHUKHOCTI TIHOOKKMX BOJOHOCHUX TO-
PHU30HTIB Ta (hOpMyBaHHSI BUCXITHOI Mirpariii TOKCHYHUX 3a0pyIHEHb 13 PPEKIHT-30HU y TOPU3OHTH
MPICHUX MiA3€MHUX BOJ Ta TOBEPXHEBI BOJHI 00’ €KTH (pikH, 03epa, [Kepena).

4. ITnomuHHe GOpMYBaHHS NPU BUIOOYTKY CIAHIEBOIO ra3y BUCOKONPOHUKHUX TPIILIMHHUX
30H TMPHU3BOJIUTH JI0 TiApOoreodiabTpamiitHoOl 1 TeoXiMigHOI epeOy0BH IITMOMHHUX TOPU30HTIB BU-
COKOMIHEpaTi30BaHUX BOJI, 30HU YIOBUIBHEHOTO BOJJOOOMIHY Ta 6araropa3oBoi akTHBI3aIli iX B3a-
€MO/I1i 3 BULIIE3aJSITAl0YUMU MPICHOBOIHUMU T'OPU30HTAMU Ta MOBEPXHEBUMHU BOJIHUMHU 00’ €KTaMHU.

5. TpimUHHO-TIOPOBUI MPOCTiIp PPEKIHT-30H € KOJEKTOPOM BEJIMKHX 3aJUIIKOBUX 00’ €MiB
TOKCUYHHUX TEXHOJIOT1YHUX PO3YMHIB, SIKi 3[aTHI [0 MAacIITaOHOTO MPOCTOPOBO-YaCOBOTO 3a0py/-
HIOIOYOT'O BIUIMBY Ha TOPU30HTH MPICHUX BOJI 1 MOBEPXHEBI BOAHI 00’ €KTH.

6. ITlpoBigHMMH HUISIXaMHU MPUCKOPEHOI MIrpaiii TOKCHYHUX TEXHOJIOTIYHUX 3a0pyqHEHb 13
30H T€XHOTE€HHOI'O TPIIIMHOYTBOPEHHS MPHU BUJOOYTKY CJIAHLIEBOrO a3y € NPOHUKHI TEKTOHIYHI
MOPYIICHHS, SIKI HAMOUTBIIT BIPOTITHO MIarHOCTYIOThCS 3a Martepiagamu J[33 Ta ra3oreoxiMiuyHuX
3MOMOK.

[puiimatoun 10 yBaru BETUKUH €HEProMOTEHIia)l CIAHIIEBOTO ra3y B Mexax HadTorazoHoc-
HUX CTpYyKTyp CximHoro ta 3axiJHOTO pErioHiB YKpaiHH, iX 3Ha4Hy CTPYKTYpHO-TEKTOHIYHY IO-
PYIICHICTh, TEXHOTEHHY HABaHTa)KEHICTh Ta IiJIBUIIEHY €KOJIOTIYHY YyTIMBICTb T'€0JIOT1YHOIO Ce-
peAoBHUIIA 0 MEXaHIYHUX, (PI3UYHUX Ta XIMIYHUX YMHHHKIB BIUIUBY (PEKIHT-TEXHOJIOTIi, ysIBIIs-
€THCSI HEOOXITHUM BUKOHAHHS

1) Bunepemxarodoi OLIHKA TEKTOHIYHOI MOPYIICHOCTI (CYIILHOCTI) MOPOIHOTO MAacCHBY
B MEXaxX CJaHIIEBOTa30HOCHHUX CTPYKTYp Ha 0a3i aHamizy marepiainiB /[33 Ta BU3HAUYCHHS CTPYKTY-
PH ra30reoxXiMigHOrO MOJIS IUITHOK MOUTYKOBO-PO3BiyBaJIbHUX POOIT HA CIAHIIEBHIA ras3.

2) YIOCKOHAJIEHHS CTPYKTYPH MOHITOPUHTY HapaMeTpiB Ta30re0XiMiYHOro MOJIs, PiIBHEBOTO
1 XIMIYHOTO PEXUMY IMiJ3€MHHUX 1 MMOBEPXHEBUX BOJI, T€OXIMIYHOIO CTaHy JIaHAMA(PTIB B MEXax
POJIOBHII] CJIAHLIEBOTO rasy.

3) JlocmimkeHnb COpOIiiHO-1eCOPOLIHHUX BIACTHBOCTEH MIHEPAIbHOIO CKEJICTY 1 MOPOBHX
PO3UYMHIB MOPOAHOTO MAaCHBY HaJ 30HOIO KPEKiHTa 3 METOI0 BH3HAUEHHSI 3aXMCHOT 3aTHOCTI T€0JI0-
TIYHOTO CepeIOBHINA Ha JIITITHKAX BHIOOYTKY CIAHIICBOTO ra3y.

4) Po3poOku MareMaTuyHUX Mojeleil TexHoreHHo-reosoriunux cucreM (TI'C) «3oHa ¢dpeki-
HI'Y — TEOJIOTIYHE CepelOBHUINE» 3 METOI BHU3HAYEHHS TI'PAHUYHO-TIPUITYCTHUMUX MapaMeTpiB
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(bpeKiHT-Tpolecy Ha CTafisiX T'€0JOro-MOMIYKOBHUX 1 €KCIUTyaTalliiHUX poOIT, a TaKoXXK MPOTHO3Y
JIOBIOCTPOKOBOTO BIUTMBY 3JIUIIKIB TOKCHYHUX TEXHOJIOTTYHUX PO3YUHIB Y ()PEKIHT-30H1 Ha SKICTh
M1J3€MHUX 1 TOBEPXHEBUX BOJ.

5) JlocmimkeHsb 3 po3poOKH HOPMATHBHO-IIPABOBOI Ta HAYKOBO-METOIUYHOI 0a3H 100 BH-
KOPUCTaHHS (PPEKIHT-TEXHOJIOTI] IpU T'€0JIOTIYHOMY BUBYEHHI Ta EKCIUTyaTallii pOJOBHUII CIaHIIe-
BOTO rasy.
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© E.A. SIxoBJieB
CTPATEITHTYECKHUE ®AKTOPBI 9KOJIOI'O-T'EOJIOI'NMYECKOI'O PUCKA JOBbIYHU
CJIAHIEBOTI'O I'A3A B HE®TEI'ABOHOCHBIX PETUOHAX YKPAUHBI

B cmamve npoananuzupoganvl cmpamezuyeckue akmopuvl IK01020-2€0102UUECK020 PUCKA
000bIUU CIAHYEB020 2a3A 8 HeMe2a30HOCHbIX pecuoHax YKpauHvl. /[obblua clanyegoz2o 2asa Ha
OCHOBE (DPEeKUH2-TNEeXHON02UU CONPOBOHCOAemcsl hopmuposanuem 6 2ayOOKUX 20pU30HMAax Ha
OONBUUX NIOWAOAX TMEXHOLEHHBIX NPOHUYAECMBIX BbICOKOHANOPHBIX 30H. HXx 0cobeHHOoCmbio A615-
emcs ysenudenue npoHUYaemMocmu 21y00KuUx 6000HOCHbIX 20PU3OHMO8 U (YOpMUPOBAHUE BOCXOO05-
weti Muspayuy MOKCUYHbIX 3a2PAIHEHUN U3 PPeKUH2-30Hbl 8 OPUSOHMbBI NPECHBIX NOO3EMHBIX 800
U N0BepPXHOCMHbLE BOOHbBIE 0ObEKMbL (PeKU, 03epd, UCMOYHUKU). AKMYalbHbL UCCIe008aHUsL NO PA3-
pabomke HOPMAMUBHO-NPABOBOU U HAYUHO-MEMOOUUECKOl 0a3bl UCNONb308AHUS (PpeKuHe-mex-
HON02UU IKCHAYAMAYUU MECMOPOAHCOCHUN CTIAHYEB020 2a3d.

© E.O. Yakovlev
STRATEGIC FACTORS OF ECOLOGICAL AND GEOLOGICAL HAZARD SHALE GAS
IN THE OIL AND GAS REGION UKRAINE

This paper analyzes the strategic factors of ecological and geological risk of shale gas in the
oil and gas regions of Ukraine . Extraction of shale gas based freking-technology is accompanied
by the formation of deep levels in large areas of permeable man-made high-pressure zones. /t’s
feature is the increase in the permeability of the deep aquifer formation and upward migration of
toxic contaminants from freking-zone horizons in fresh groundwater and surface water (rivers,
lakes, springs). Relevant research is to develop the regulatory and methodological framework using
technology frekinh exploitation of shale gas.
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YK 528.48; 631.4

© B.I'. Bypauek, 1-p TexH. HayK, nmpodecop;
T.H. Majuk, cTapiinii npenoaaBaTeb;
A.C. OanHOBHMY, CTapILIUi NPENo1aBaTeb,
A.JL. IIpokoneHko, TOIEHT, KaH[. TEXH. HAyK

YHuBepcUTET HOBEHIITMX TeXHOJIOTHH, . Kuer

MOBBIIIEHUE YKOJOTI'MYECKOM BE3OITACHOCTHU TEPPUTOPUI
C TEXHOI'EHHOOITACHBIMU OB BEKTAMHA
3A CHET ABTOMATU3AIIUU TEOJE3NYECKOI'O MOHUTOPHUHI'A

B cmamuve pacemompen eapuarm IKON02UYECKOU Oe30NACHOCMU MEXHO2eHHOONACHbIX mep-
pumopuii npu npumeHeHuu aBMoOMamMu4ecKol cucmembl KOHRmMpPOJiAd ceomempuvuecKkux napamempos

UHIICEHEPHbIX 00vexmos 6 pedlbHOM Mmacwimabde 6pPEMEHU.

KiroueBblie ci1oBa: 1BOIHAsA (POTOIEKTPHYECKAs HENI0YKA, KOHTPOJIb COOPYKEHHUH.

AKTYaJIbHOCTb T€MBbI HCCJIeI0BaHMsA. Pa3pyllieHNs] HHKEHEPHBIX COOPYKEHUN WIIM UX KOH-
CTPYKTHBHBIX YacTei B OOJBIIMHCTBE CIy4aeB MPUBOJIST K MOTEpPE LIEHHOCTEN WM Jake K YeoBe-
YECKUM XKepTBaM. B cBOIO ouepenb, HEMOCPEACTBEHHOE BO3ZHUKHOBEHUE YPE3BbIYAMHOW CUTYaIlMU
MPUBOJIUT K M3BJIICYCHUIO U3 OIO/KETa OOJBIIMX CPECTB Ha JIMKBUIAIMIO €€ TIOCIeCTBUNA. B cBs3n
C ATUM IpobJieMa KOHTPOJISI COCTOSHUS KOHCTPYKLUH COOPY)KEHUI M CBOEBPEMEHHOE Npeayrnpe-
KJIEHUE O BOZHUKHOBEHUH ONACHON CUTYAI[MH B COOPYKEHHUHU SBIISETCS aKTyaJbHBIM U 00yCIaBIu-
BaeT IMOSBJICHHE HOBBIX CIIOCOOOB M CHCTEM OMNEPATUBHOIO aBTOMATHUYECKOTrO KOHTpousis. FiMeHHO
KOHTPOJIb MPOCTPAHCTBEHHOI'O IMOJIOXKEHUS KOHCTPYKLUHH C YaCTOTOM, YUMTHIBAIOLIEH THHAMHKY
nedopMaluii coopy>KE€HUH, MO3BOJISIIOIIMI TPOrHO3UPOBATh aBapUH, JAIOLINI BOZMOXXHOCTH CBOE-
BPEMEHHO IPUHATH MEPHI N0 YKPEIUIEHUIO COOPY>KEHHUSI, PEMOHTY €T0 3JIEMEHTOB UI'PAeT Ba)KHYIO
POJIb B IIPABUJIBHOM JKCILTyaTallU MHXKEHEPHBIX COOPYKEHUMN.

ITocTanoBka npodsaemsl. M3BeCTHO HEMAJIO CIIy4aeB 3HAUYUTENBHOIO U JJaXKe ITOJIHOTO Pas3py-
LIEHMs] IOKPBITUH, MPUBOASIINX K YACTUYHOMY Pa3pyIICHUIO WU MOJIHOW HENPUIOJHOCTH MHXKE-
HEPHOT'O COOPY’KEHHU. 3a MOCJIEIHHUE TO/Ibl YACTO PYIIATCS YHUKAJIbHBIE COOPYKEHUs, HAIpUMED,
nokpeITHs ctanmuoHoB (2010 1. — moBpexaeHue MOKpbITHS GyTOonbHOrO craguoHa «lllambkey,
I'epmanus; 2010 r. — monmHOe paspylleHue MOKpPHITHS cTaauoHa B r. MunHeanomnuce, CIIA;
2011 r. — moBpexIeHHWE TOKPBITHS CTaqUOHA B HUICPIAHICKOM Topojie ODHCXEd), TOPTrOBO-
pasBiekaresnbHble 3aBeaeHus (2010 r. — oOBan mokpsITHs cynepmapkera Tecko B r. CkaHTOpIl, AH-
rinst; 2006 r. — pa3pylIeHo MOKPBITUE JIENOBOro KoMmIuiekca B I. ban-Palixenxans, baBapus, 'ep-
MaHusl), CKIAJACKUE CcOoopyxXkeHHs, adpornoptTel (2004 r. — paspymieHo MoKpbiTHe TepmuHana 2E
asporniopta apns ae [Nomns, [apwk, @pannus). B Ykpanne u Poccun taxke mpoucxoasT ciaydan
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pa3pyllIeHHs TOKPBITUN coopykeHuil. Hapumep, pa3pylleHre NoKpbITUN pa3BiieKaTeNbHBIX U TOP-
roBeIx 1IeHTpoB (2011 r. — o6Ban mokpeiTus B ToproBom reHtpe Sky Mall B Kuese, 2010 r. — o6Ban
MOKPBITHS MTPOYKTOBOrO phiHKa B I'. bosipka Kuesckoit obmactu, 2004 r. — 00Bas MOKPHITUS aKBa-
napka «TpancBaane-napk» B Mockse, 2011 r. — 00Ban CTEKJISIHHOTO HOKPBITHSI TOPrOBOI'O LIEHTpa
«O’keit» B Cankr-lletepOypre).

VIMeHHO BClIeCTBHE KOHCTPYKTHBHBIX OIMIMOOK, SKOHOMUHU Ha Ka4YeCTBEHHOM 00OpYIOBaHUU
U MaTepuanax, 0ECKOHTPOJIHHOI'O UCIOIb30BaHUS COOPY)KEHUI pa3pyIIaloTCsl CIOXKHbBIE WHXKEHEP-
HBIE COOPYXXEHUS, UX 3JIEMEHTHI, UTO MPUBOJUT K IMOTEPE LIEHHOCTEHN U YEIOBEUECKUM KEPTBAM.

AHanu3 CTaTUCTUYECKUX JTAHHBIX 110 MOBOJY MPUYMH KPYITHBIX TPOMBIIUICHHBIX 3KOJIOTHYE-
ckux aBapuil B EBpore cBunerenbcTByeT, uto 6osee 85% M3 HUX CIydarOTCSl M3-3a HEJOCTATKOB
cucreM ynpasienus: 6ezonacHocTeio (CYB). [IpeapsBnenne HOBBIX TpeOOBaHMIA, KaCAIOIIUXCS 3a-
IIUTHI HACEJIEHUS U OKpYXKaroIel cpeibl, IpuBeo K nosiBieHuto aupektusbl CoBeta EC 96/82/EC
oT 9 nexabps 1996 r. «O mpenoTBpalieHMH KPYIMHBIX aBapHili HAa O0OBEKTaX, TNl HCIOJIB3YIOTCS
omacHsle BemectBay (Ceseso I1) [1].

Koneuno, ykpanHckoe 3aKOHOJATENbCTBO TOXKE 00ecreyeHO HEKOTOPHIMU 3aKOHAMHU Y Kpau-
HBI, KacaloUUMHUCS HKOJOTHYECKON M TEXHOTCHHOW Oe3zomacHOCTH. Tak, B 3akoHe YKpauHbl «O0
OCHOBaX HaIIMOHAJIBLHON 0€30MaCHOCTH YKpauHbl» [2] cpey MPUOPUTETOB HAIIMOHAIBHBIX HHTEPE-
COB YKpauHbl HapsJy C «COXPAaHEHUEM M YKPEIUIEHMEM Hay4HO-TEXHOJOTMYECKOro MOTEHIHUana,
YTBEpP)KIACHHEM WHHOBALIMOHHOW MOJIEIH PA3BUTHUS» COCPEAOTOYCHO BHHUMAHUE Ha «OOECTICUYCHHU
TEXHOT€HHO-0€30MacHbIX YCIOBHUH JKU3HEJESATEIbHOCTH TpakaaH M obmiectBay. OJHaKO, KaK CO-
CTaBJISIONIAS] HAITMOHABLHOU 0€30MaCHOCTH Y KpauHbI SKOJIOTMUYECKas U TEXHOT€HHas: 0€30MacHOCTh
B yKa3aHHOM 3aKOHE He BbljelieHa B OTIeNbHYIO cepy. Ha ceronusmnmii JeHb B yKpauHCKOi 3a-
KOHOJIaTeIbHON 0a3e oTcyTcTBYyeT kKak Konuenuus, Tak u CtpaTterus obecreueHus: SKOJI0rHuecKoi
1 TEXHOTE€HHOM 0€301acHOCTH.

Ha nanHoe BpeMs LIEHTpaJIbHBIM IIPABOBBIM aKTOM B 3TOW 00J1acTH SBISIETCSA 3aKOH YKpPaWHBI
«O0 oObeKTax MOBHIIIEHHON OMAacHOCTHY. [10siBI€HNE 3TOT0 3aKOHA SBIISIETCS JIOTUYHBIM PE3yibTa-
TOM IIPOLECCa TAPMOHM3ALUN YKPAUHCKOIO 3aKOHOJATENIbCTBA C €BPONEHCKUM U MPSIMBIM BIMSIHU-
em lupextussl Ceseso II. Ha nannoe Bpemst 3akon Ykpaunsl «O0 00beKTax MOBBIIIEHHOHN OMacHO-
CTW» sIBNIsIeTCA YKpawHCKou komuen JupextuBwsl Cepeso II, a mo cBoemMy mpaBOBOMY CTaTycy —
¢dakTryecku urpaet poib 3akoHa «O TexHOTreHHOH Oe3omacHocTu». Ho U3 moss 3peHus sToro 3a-
KOHA BBINAJAI0T JIPYTHe BHUJIbI ONACHBIX OOBEKTOB, HA KOTOPBIX OTCYTCTBYIOT OIACHBIE BEILECTBA
U Ha KOTOpHIX, cooTBeTcTBeHHO [locTanoBnenuto Kabunera MunuctpoB Ykpaunsl «O mopsake
KBaJM(HUKAIIMK YPE3BbIYANHBIX CUTYallUi» [3], MOTYT IPOU30MTH CIEAYIOIINE CUTYaIUU:

1) TpaHCHIOpPTHBIC aBapuH,

2) BHE3aITHOE pa3pylIeHNUE COOPYKCHUH,

3) aBapuu Ha ICKTPOIHEPTETUICCKUX CHCTEMAX,

4) aBapuu Ha CUCTEMaX XM3HEOOECIICUCHHS;

5) aBapuu CHCTEM CBSI3H U TEICKOMMYHHUKAIIHI,

6) aBapuu Ha OYHUCTHBIX COOPYKCHHUSX,

7) TUIPOAMHAMUYECKUE aBapUH.
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Kpome Toro, miis YkpauHbl XapakTepHO CBOE THUIIOBOE pacIipe/ielieHHe YPe3BbIYaHbIX CUTY-
alil SKOJIOTMYECKOro XapakTepa, KOTOPOe COXpaHAeTCs Ha MPOTSIKEHUH JUIMTEIbHOIO MEepUoja.
Ha npumepe nannsix 3a 2003 rog [4]:

1) aBapuu Ha TpaHcnopre — 31%;

2) moapsl, B3pbIBbI — 39%;

3) aBapuu Ha cucTeMax xu3HeobecneueHus: — 14%;

4) BHE3amHoe pa3pyleHne coopyxeHui — 5%;

5) aBapuu B 2JIEKTPOIHEPIETHUECKHUX cHcTEMax — 5%

6) mpUCYTCTBHE B OKpYXKaroIlIel cpejie BpeaIHbIX BeiecTB — 3%;

7) aBapuu C BBIOpOCOM (Yrpo30ii BhIOpOCA) OMACHBIX XMMHYCCKHX BEIIECTB (KpOME aBapuit
Ha TpaHcmopte) — 1%;

8) aBapuu ¢ BbIOpOCOM (yrpo30if BbIOpOCAa) PaJUOAKTUBHBIX BEIIECTB (KpOME aBapuil Ha
Tpancnopte) — 1%);

9) aBapuu Ha OYHCTHBIX COOPYXeHHAX — 1%.

W3 cTatucTuyeckux JaHHBIX BUHO, IPOLEHT aBapuii, HE CBS3aHHBIX C UCIMOJIB30BAHUEM XH-
MUYECKUX BEUIECTB, BeCbMa BhICOK. OO11asi M3HOIIEHHOCTh NH)KEHEPHBIX COOPYKEHUH, KOHCTPYK-
Ui, 000pYIOBaHUS U MH)KEHEPHBIX CETEH BO BCEX CEKTOpaxX AKOHOMHUKH, B CIIydae OTCYTCTBUS
CPOYHBIX MEp, MO’KET U3MEHUTh 3TO PACIIPEAEICHUE TAK)KE 32 CUET NOTEHLUAIBHO OMACHBIX 00b-
eKTOB He «XUMHUYECKOro» npopuist. CymecTByeT HENPUSATHBIN MPOrHO3 YBEIMYCHHS aBapuil THIA
«BHE3AIHOE PA3PYIICHUE COOPYKEHUID.

Takum o6pazom, s yMEHBIIIEHUS TOCIEACTBUI aBapHil U MOBBIMICHUS YKOJIOTUYECKON Oe3-
OMACHOCTH HEOOXOAMMO pa3paldaThiBaThb HOBBIE METOJbI KOHTPOJS I'€OMETPHUUYECKOTO COCTOSHUS
COOPYKEHUI, KOTOpbIE OBl TTO3BOJWIM MPOBOJAUTH ABTOMATH3UPOBAHHBIII MOHUTOPHUHT B PEAIbHOM
Macitade BpeMeHH.

Paznuunbie crmocoObl U METOBI KOHTPOJISI OOBEKTOB C MOBBIIICHHBIM YPOBHEM 3KOJOTHYe-
CKOM M TEXHOTE€HHOW ONaCHOCTH, B IIEPBYIO OUEPEb, TOJIKHBI OBITH HAIIPABJIEHBI HA MIPEIOTBpAILlE-
HUE WM CHI)KEHUE BEPOATHOCTH BOZHUKHOBEHHUS HKOJIOTHUYECKUX U TEXHOTCHHBIX KaTacTpog.

OpHUM 13 BaKHEHIINX CLIOCOOO0B KOHTPOJIS SKOJIOTHYECKUX U TEXHOTEHHBIX aBapuil SIBISETCS
MOHHUTOPHUHT, T.€. TOCTOSSHHOE HAOIII0/IeHNe 32 00BEKTaMHU C MOBBIIIEHHONH BEPOSTHOCTHIO BO3HUK-
HOBEHHMsI aBapuil. 3ajjaueii MOHUTOPHUHTA SIBIIIETCS COOp JTaHHBIX ISl TOYHOTO aHaJIu3a U MPOrHo3a
MIOBE/ICHUS 00BEKTOB IPU YpE3BbIYANHON CUTYaIUH.

B cratbe nmpennokeHa cucreMa aBTOMaTU3UPOBAHHOIO KOHTPOJIS MHKEHEPHBIX COOPYKEHUM
C MOBBILIEHHOW TEXHOT€HHOM M DKOJOTMYECKOW OMACHOCTBIO, TAKUX KaK T'MIPOTEXHUYECKUE KOM-
wiekcel, ADC, MIOTHUHBI, KaHATbI, IaXThl, TPEANPUITHS XUMHUECKONH U HePTEeXUMHUUECKON Mpo-
MBIIIIEHHOCTH, MarucTpajabHble HeTe-Ta30IpOBOIBI U .

0030p npeapiaymux nyoaukanuii. B Hacrosiee BpeMs KOHTPOJIb T€OMETPUU CIIOKHBIX
MHXEHEPHBIX COOPYKEHHUH MPOU3BOJIUTCS KAaK TPAAUIMOHHBIMU, TaK U COBPEMEHHBIMU METO/IaMHU
u cpencrBamu. Kiaccudeckne oOIIEM3BECTHBIE METOJBI OMpPEEIICHUs JedopMaImii CoopyKeHUH
OCHOBaHbI Ha T€0JIE3MUYECKUX MeTo/ax [S] (MeTogax BBICOKOTOYHOTO HUBEIUPOBaHUS [6], rUapoO-
CTaTU4YECKOT0 M TPUTOHOMETPUYECKOTO HUBEIMPOBaHUSA), (oTOorpaMMmeTpuueckux meronax [7],
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MeTozie TeoAoIuTHOro xona [8]. Ha ceronusmHuii 1eHb HauOosblee MpUMEHEHUE MOIYYUIIH COB-
PEMEHHBIE METO/Ibl, OCHOBAaHHBIEC Ha UCIIOJIb30BAHUU COBPEMEHHBIX Ieo/le3ndeckux npudopos. Ca-
MBI TOpOTOi U camblif OBICTPBII CIOCO0 OMpeIeIeHNs TEOMETPUUECKUX TapaMeTPOB MHKEHE PHBIX
COOPYKEHHMI — Jla3epHOE CKaHMpoBaHME. boiiee pacrnpocTpaHEeHHbIE COBPEMEHHBIE CPENCTBA IS
orpeneneHus nehopmManuii HHKEHEPHBIX COOpyk eHui — 310 GPS-mpueMHuKH, ONTHKO-3JIEKTPOH-
HbIE TaxXeOMETPbl W Pa3HOOOpa3Hble HaTYMKH JedopManuil (BOJIOKOHHO-ONTHUYECKHUE JAaTYUKU
negopmanuii, MOBEPXHOCTHBIE HAKIOHOMEPHI, CTPYHHbIE TEH30JATUYMKH, MPSIMOHM MU OOpaTHBIN
orBeckl) [9, 10, 11].

OO1MM HEeTOCTaTKOM TPAIAUIMOHHBIX METOJOB ONpeneNeHus nedopManuil saBiaseTcs 00ib-
ol 00beM pPYUYHBIX (BU3YalbHBIX) U3MEPEHHH M HACTPOMKHU MPHOOPOB, CIOKHOCTh HUCIIOJIH30Ba-
HUS 3TUX METOJOB IPU aBTOMATUYECKOM WM aBTOMATHU3MPOBAHHOM MOHUTOPHHIE COOPYKEHHMS.
A HEIOCTaTOK IOYTH BCEX COBPEMEHHBIX METOJIOB KOHTPOJISI MHKEHEPHBIX COOPYKEHHMI — 3TO He-
BO3MO>KHOCTb IOJIY4EHHsI JaHHBIX KOHTPOJIS B peajJbHOM pekuMe BpeMeHHU. Vcknrouenue cocras-
JSIIOT POOOTU3UPOBAHHbIE MIEKTPOHHBIE TaXEOMETpPhI, padOTaIOIINe Ha KOHKPETHOM OOBEKTE B pe-
KHMMe peasbHOro BpeMeHu. Ho HegocTaTkoM 3TOro crnocoba sBiaseTcs T0, YTO OJUH WM HECKOJIBKO
OYEHb JOPOIMX TaXEOMETPOB OYAYT 3a/1€HCTBOBAHBI TOJIBKO HA OTHOM OOBEKTE.

Wrak, ecnn obGecnedyuTh reo/ie3MUECKUi KOHTPOJIb HPOCTPAHCTBEHHOIO IOJIOKEHUS KOH-
CTPYKIMH C YacTOTOH, YYMUTHIBAIOLIEH TUHAMUKY JedopMalyii COOPY>KEHH, U MPOTHO3UPOBATH
aBapuM, TO MOXXHO CBOEBPEMEHHO NPUHATh MEPHI 0 YKPEIJIEHUIO COOPYKEHUS, PEMOHTY €€ dJie-
MEHTOB WM, HAa KpallHU ciydaid, — B MOMEHT BO3HUKHOBEHUS U Pa3BUTHsI HEJOMYCTUMBIX Aedop-
Mali — 3BaKyupoBaTh JIO/I€H, IIEHHbIE IPy3bl, MaTepHalbl, 000pya0BaHUE U T.A. B cBoO ouepensp,
HEINOCPEICTBEHHOE BO3HMKHOBEHHME UPE3BBIYAMHON CUTyallUH MPHUBOAMT K U3BATHIO U3 OIOKETa
OO0JIBIINX CPEACTB HA JTUKBUAIUIO €€ MOCIEICTBUH.

IlocTanoBka 3aganus. Llensio npennaraeMoro crocoba siBIsieTcs aBTOMaTU3UPOBAHHBIN MO-
HUTOPUHT SKOJIOTUYECKUX U TEXHOTEHHOOMACHBIX 00BEKTOB.

Metoauka uccienoBanusa. KopoTko 03HAKOMUMCSI ¢ METOJIMKOM MOCTPOEHHS TOYHOTO MPUbo-
pa ¢ Ha3BaHueM «J[BoitHas GoTornexTpudeckas nenouka (JDI1)» mis kontpons cropa [12].

Ha puc. 1 u3o0pakeHbl OCHOBHbIE OJIOKM Ha JIMHEHHOM Yy4YacTKEe MHXEHEPHOI'O COOpykKe-
uus [12], roe 0603HaYEHBI:

*n — npu6dopsl JJDI1];

5 — OJIOK yIpaBJIeHUS;

6 — 6J10K peructpanuy U 00padoTKK MHPOPMAIUH;

7 — 6110k IpeoOpazoBaHust HH(POPMALIHUH;

8 — 6110k puema U nepeayn nHpopMaluy;

9 — GJ10K 3amKCH ¥ XpaHEeHUs HHPOPMAIIHH.

Jlyan cBera mexnay mnpubopamu JIDOI] 0003HAYEHBI TOJICTBIMH JIMHUSIMH CO CTpPEJIKaMH,
MOKa3bIBAIOIIMMH HAalpapieHWe JIydeld cBeTa OT HCTOYHHMKOB CBETa K MpUEMHHUKaM (IH(pPOBHIM
kamepam). Ha cxeme (puc. I) oTpaxkeHbl OBE (OTORIECKTPUUECKUE LETIOYKH: BEPXHSS U HIDKHSIS
(mpubopsr 1*... n-1%).
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Puc. 1 — Ocrnosuvie IJIEKMPOHHbLE 6110KU cucmembl

Kaxxnoe takoe ycTpoiicTBO, BXojsiiee B cucteMy [12], pa3MelieHo Ha ydacTke MEXIy Oio-
KaMH OMOPHBIX T'€0fe3NYECKUX 3HAKOB-pernepoB (Ha puc. 1 3TO omopHble 3HaKH mpubdbopos 1*, 2*
u n-1*, n). Kaxnapiid 670k 1*,n ycTaHOBIIEH Ha CTAOMIILHON OCHOBE B MECTE HaXOXICHHS Aehopma-
[IMOHHOW MapKu M KECTKO COCIMHEH ¢ mocieaHed. Bce 61oku maeHTHYHbI. CTPOCHHE OINTHUKO-
ANEKTPOHHOTO Tprbopa Tounoi DD cxemaTtuuecku mpeacrasieHo Ha puc. 2 [13, 18], rae obo-
3HAYEHO:

10 — o6bexTuBHI IIUPPOBHIX (hOTOKAMED;

11 — poTonpuemMHbIe MATPULIBI C YCUIIUTEISIMU;

12 — nByCTOpOHHHI MICTOYHUK CBETA;

13 — ny4m cBeTa OT MUCTOYHHMKA cBeTa 12, uaynme B 00bEKTUBBI TU(DPOBBIX PoTOKamMep co-
ceqHUX OJIOKOB;

14 — nyuu cBeta, uaymme oT UCTOYH