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Ilooacmvcss meopemuune 0OIPYHMYBAHHS NOXOBAHHS PIOKUX SUPOOHUYUX BIOXOOI8 Y MedCax OenpeciiHux
1 €30MIHIMYMi6 80OOHANIPHUX CUCMEM, 20JI08HOI0 BIOMIHHICIIO SIKUX € MONCIUGICMb NO2IUHAMU (PIoioU, 6 MOoMY
yycni i 3a paxyHox HUsXioHol miepayii. Peanizayis 006epynmosanux y cmammi npono3uyitl Modice 3a0e3nedumu exo-
JIOSIYHY YUCMOMY He Juule HAmo2azoeux NPOMUCIIS, dalie U THUWUX eupoOHuyux 06'ckmie. Onucano icHyuull cei-
mosuil 00CEI0 NOXOBAHHS. NPOMCMOKIE Y 30HU 2IUOUHHUX N E€30MIHIMYMIS. 3 2€0eKON02IUHUX NO3UYIL PO3SIAHYMI
pisnomacumadni oenpeciini garoioonocui cucmemu Pocii, Ykpainu, Kumairo, B'emnamy, Binopyci.

Kitro4oRi citoBa: Mirpartisi, enpeciiia cucteMa, I’ €30MiHiMyM, THCK, TIPOTHH, TUIHTA.

Teopemuuecku 000CHOBAHO 3aXOPOHEHUE HCUOKUX NPOU3BOOCHBEHHBIX OMX0008 8 NPedelax OenpecCUOHHbIX
Nbe30MUHUMYMOB B00OHANOPHBIX CUCTHEM, 2IAGHOU OMIUYUMENLHOU YEPMOU KOMOPLIX A6IAEeMCsL UX 803MOICHOCTID
nozuowams Guoudsl, 8 MOM HUCie, U 30 ciem Hucxoosuel muepayuu. Peanuzayus obocnosannvix 6 cmamoe npeo-
JIOHCEHUTE MOJICEm 0Decneyums 9KOI0SUHECKYIO YUCIOMY He MONbKO Hepmeaaz08blx NPOMbICI08, HO U Opyeux npo-
U3600cmeeHHbIX 00bekmos. Onucan cyuwecmeyouull MUposol Onbim 3aX0pOHeHUsi NPOMCIOKO8 6 30Hbl 21y OUHHBIX
nve30MuHUMYMO8. C 2e09K0I0SUUECKUX NOZUYULL PACCMOMPEHbL PAZHOMACUMAOHbIE OenpecCUoHHble GIOUOOHOC-
uwte cucmemvl Poccuu, Yxpaunwi, Kumas, Beemnama, benopycu.

KitroueBble ci10Ba: MUTpamus, ISIPECUOHHAS CUCTEMa, TbE30MHUHAMYM, JaBJICHUE, MPOTH0, IIIHTA.

The theoretical grounds of liquid waste products burial in the limits of the depressing pressure water systems
have been given. The main distinctive feature of these waste products is their downward migration of the under-
ground waters. The realization of the offers studied in the article can provide the ecological purity of not only oil
and gas businesses but also of other industrial objects. In the article the available world experience in field waste-
waters burial is described in the zone of subsurface piezo-minimums. From the geo-ecological point of view the de-

pressing fluid systems of Russia, Ukraine, China, Vietnam, Belorus.
Keywords: migration, depressing system, piezo-minimum, pressure, deflection, foundation.

[Ipobnemu ekosoridyHoi Oe3meKkn Hamioi Tuia-
HETU TOCTIHHO 3arOCTPIOIOThCS. BenmmuesHol mko-
I TUTaHEeTI HAHECNIO BENUKOO0 €MHE TOXOBAHHS B
MOpSIX 1 OKeaHax pi3HMX TOKCUYHHX BIIXOIiB [8§,
14 Ta in.]. JlonCTBO MOCTIHHO WIyKAe MUISXH MO-
JOJIAHHS npomplq MDK HEMHHYYICTIO TEXHIYHOTO
TIPOrpecy i MOB'A3aHAM i3 HUM TMOTIPUIEHHSIM €KO-
morignoro crany. IIpore mist cyqacHoro crany Ha-
VKM 1 TEXHIKH BCE 1€ XapaKTepHe iCHYBaHHS YHC-
JICHHUX BUPOOHHUTB 3 HE3aAMKHYTUMH TEXHOJIOTI-
YHUMHU IMKIAMH i, K HACIIIOK, HASBHICTH TBEp-
X 200 PIIKUX BIIXOIB.

[epeBaru mizeMHOrO TOXOBAHHS €KOJIOTIYHO
mkimBux pigkux pedoBuH (ELIPP) oueBmaHi;
MPOEKTH HETTUOOKOr0 IMiJ3eMHOT0 ITOXOBaHHS
BIIXOMIB CTHUKAIOTHCS 3 OIMO3MINEI0 IIUPOKOI IPo-
MaachKoCTi. ONTHMANBHUM —CEPENOBHIIEM LI
PO3MILIEHHs CXOBHIL CTaTU()iKOBaHi COMNAHI TOB-
uii. e HapiiHIMM € PO3MILIEHHS PIAKHX TOKCH-
YHHUX BIIXOMAIB Y KPHCTATIYHHX TMOpojaax QyHxaa-
MEHTIB (TpaHITH Ta iH.), TOTYXHHX e(pYy3HMBHHUX

YTBOpEHHsIX (ByNKaHiuHI Typu, OazambtH). [loza
CYMHIBOM, ~CTpaTeris TJIMOMHHOTO  MOXOBaHH
IIPOMHUCIIOBHX BiIXOAIB BiANOBiZa€ BUMOram 0e3-
MeKu 1, OCOOJHMBO, COMIATBHO-TICHXOJIOT TYHIM
YHHHUKAM. Boz[Hoqac npobieMa BHUKOPHCTAHHS
miTocdepy K CEpeNoBHILA JUIS TOXOBAHHS TOKCH-
YHUX 1 CGHEPreTHYHO MICTKMX BIAXOJIB 3HAYHO
PO3IIUPIOE KOO MpoOIIeM, MOB'A3aHUX 3 TeoIOorid-
HUM OOTPYHTYBaHHSIM IMX 3aXOJiB y KOXKXHOMY
KOHKPETHOMY BUIIAJKy. B naHuii yac yxe Heno-
CTaTHBO iH(OpMAIlii MPO TEeOoNOrivyHI 1 (i3HKo-
XIMIYHI TpOLIECH, IO MPOTIKAIOTh B HE3MIHEHUX
yMOBaX, 1 OUIKYBaHHS IHXXEHEPHO-T'COJIOTTYHHX
3MiH MCJISI BBEIGHHS Y EKCIUTyaTallilo MiI3eMHUX
cxoBuir [10].

CyuacHe HayKoBe OOIPYHTYBaHHs IiA3EMHHUX
cxosuiy EIIPP Bumarae aHan13y umoro psny mna-
paMmerpiB (EHEPreTHYHHUX, IEOXIMIYHUX, Te€OUHA-
MIYHUX, TeOI3UYHUX Ta iH.). OcoGJH/IBy poIb Bi-
JIrpaloTh TIAPOTeoJIoriyHi  YMOBH ITOXOBaHHS,
OCKLTBKH, 3 OTHOT'0 OOKY, came 3 BOJIOKO SIK 3 PyX-

7 )
12 )
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NoxoBaHHA piAKUX PEYOBUH,
IO MICTSTb NOTEHUINHO
MOXJTMBI NPOAYKTW NoaansLwol
nepepoodku y MandyTHboMy

_ ﬂoxogaHHﬂ _ BuaobyTok o] 36epexeHHn
€KOMOTiYHO WKIANMBUX PIAKKUX BB BB
pevoBUH

MoxoBaHHA WKiANMBUX
PiAKUX pevyoBWH OnNsi
nigTPMMaHHA NNAacTOBOro
TUCKY B NPOAYKTUBHUX
nnacTax i3 He3Ha4YHUM
BMICTOM LWKIiANUBUX
XiMiYHUX KOMMOHEHTIB

Be3noBopoTHe
NOXOBaHHA PIAKUX PEYOBUH,
AKI MICTATL HAaATO Hebe3neyHi
pPevyoBUHU

Pucynok 1 — ExoJioriuna konuenuisi po3podku poaoBunl HadpTH i razy
B Mexkax JenpeciiiHoi ¢i10iI0HOCHOI cucTeMU

JUBOIO CKJIQJIOBOIO JIiTOCEpH TIOB’s13aHI Hald-
OUTBII peanbHi HeOe3Nekn 3a0pyAHEHHS TeoIori-
HOT'O CEepeOBUINA TOKCHYHUMH TPOIYKTAMH TeX-
HOT'eHe3y, aje 3 iHIoro OOKy, Bojla caMa € 00'eK-
TOM OXOpPOHM BiA Al TEXHOT€HHUX HETaTHBHUX
YMHHUKIB [26 Ta iH.]. BaraTopiuni mociimKeHHS
3aCBIMYMIIM, 10 HAHOUIBII ONTHMAJIBHUM BapiaH-
TOM 3 TiAPOTCOJIOTIYHMX MO3MIH € IMOXOBaHHS
EHIPP y rnmuOMHHI 4acTHHU OCAI0BOr0 4OXJa B
YMOBaX HasBHOCTI JENPEeCiiHUX (QIIIOITOHOCHUX
ropu3oHTiB [2, 8, 10, 25, 27, 28].

JlocmipKeHHS MEXaHi13MIB HU3X1IHOT Mirpaiii
aKTHBHO BeaeThes 3 70-80-x pOKiB MHHYJIOTO CTO-
mirrs [6, 15, 22, 23]. Ha wiii (bsz[aMeHTam)Hm
OCHOBI p03p06neHa TEOpis AENpPECiiHNX BOJIOHA-
nipaux cucrem (ABC) [20, 21, 22]; mo Tenepim-
HBOT0 Yacy JeTaji30BaHl MPOBIIHI YNHHUKU HHU3-
XiIHOT Mirpaiii ma3eMHUX BOJ SIK JOMIHYKOUOTO
reoduIrOiIOAMHAMIYHOTO pekuMy B Mexkax JBC
[1,2].

Pisnomacmrabni - nenpeciiini  roinonocHi
cucremu (IOC) XapakTepusyrOThCst BUCOKOKO Tijl-
POAMHAMIYHOIO 130JIbOBAHICTIO, IO 3YMOBIIOE Be-
JbMH CIPHUSATIMBI YMOBH, Mo-Tiepiie, Jjsi 30epe-
JKEHHs TIOKJIaJliB HaTH 1 ra3y, Mmo-apyre, Uis Ha-
niiHoro moxosanHs EIIIPP. Tomy B mexax JIBC
MOJKJIMBA CIPsDKEHA peaizallisl pecypCHO-eKojIo-
rivanx QyHKmid Jitocdepu MUIIXOM OTHOYACHOT
po3poOku poaopuill BB 3 moxoBaHHSAM IMPOMCTOKIB
(puc. 1).

Y J®C BincytHi abo cnabko BHpaXkeHi 00Jia-
CTi )KMBIICHHS, TOMY TYT HE BiIOYBA€TbCS BiJIHOB-
JICHHs BTpaT IUIACTOBOI EHeprii, sSKIIO0 YacTHHA
IIacToBUX (DIIIOiiB BUJIAJISAETHCS 13 CHCTEMH B
PO3JIOMHI 30HH QYHIAMEHTIB 11| 9ac TEKTOHIYHUX
pyXiB, y TOMY 4HcHi i HeoTekTOHIUHUX. Lle o3Ha-
Yae, 0 3aKavyBaHHS BOAM JUTS TATPUMAaHHS TUIa-
crosoro tucky (IIIIT) B uux ymoax crae pupiia-
JIbHAM JDKEPENOM BiIHOBJIEHHs BTPAT ILIACTOBOI
eHeprii. CTporo HeraTUBHHU TPAJIEHT IJIACTOBUX
THUCKIB POOHTH TOBHICTIO NMPUHHATHAM BHKOpPHC-
tanHsa s [T exoloriyHo IIKIAIUBUX PIAKHX

pedosuH (ELLIPP) 3amicTh €KOIOTiYHO YHCTHX BOJ,
OTPUMAaHHMX 3 TIOBEPXHEBUX a00 MiA3EMHHX JKEPE
[1,2, 18, 19, 20, 21].

MOXKIHBICTh  3aMinn NPUPOJHMX BOA Ha
EIIPP — ocHOBa €KOJIOrivyHOT KOHueHun p03p06KI/I
POZOBHIL Y MEXax J®DC. Baxnuse i Te, 1o rigpo-
reonoriudi ymoBu JIBC naroTh MOXKIHMBICTH MOXO-
BaTH HpOMI/ICHOBi BIIXOOH SIK 6e3HOBop0THo Tax 1
3 MOJA/IBIUINM iX BUIOOYTKOM Y pa3i BUHUKHEHHSI
Takoi HeoOxigHocTi. Judepeniiamnii micup 1 cro-
co0IB TIOXOBaHHS cHpuse OJIoKOBa OymoBa Tiapo-
JUHAMIYHOT CHCTEMH. 3a3janerijip BUPOOJeHI He-
BeNWKi ra3oBi moknagum B Mexax JDPC MoxyTh
BHKOPHCTOBYBATHCS K CXOBHIIA TOKCHYHHUX Pil-
KUX pedoBuH. [loxoBaHHS HaHOLIBII HeOE3MEeUHNX
BIIXOAIB (BIAXOAM aTOMHOI 1 XIMIYHOI MPOMHUCIIO-
BOCTi) JIOIIIGHO MPOBOJUTH B TMOPOIH KPUCTAIiy-
HOro ()yHIaMEHTY Ha OKPEMHMX CTPYKTypax, Bil-
JlaneHux Bif Hadrorasonpomuciis. Bixcrani mik
HHMH MOXYTh OyTH pO3paxoBaHi Ha MijcTaBi 3a-
KOHIB MacCOIEPEHECEHHS 3 BpaXyBaHHIM peabHUX
€MHICHO-(DIIBTPAIIHHAX ~ BIIACTHBOCTEH ceperno-
Buma [1].

3 eKOJOriYHOrO MOIJIAAY MOXKHA BHJIUTMTH
JEKiIbKa HEraTUBHUX YWHHHUKIB, SKi XapakTepHi
JUTS. POJTOBHIN HAPTH 1 ra3y 13 3aHMIKESHUM ILIAaCTO-
BUM 1OTeHUianoM. ONMH 3 HUX — PO3BUTOK ABHIL
ocimanns. Ocizanus Bigomi i 1o6pe crocrepexy-
BaHI HAaBITh HA TUX TEPUTOPLSX, AC TiAPOAMHAMIY-
HUW TOTEHIlIa] IJIaCTOBOI €Heprii OyB CIOYaTKy
BHCOKHM. Y CHUCTEMax, Ji¢ IJIACTOBUH THCK IIE JI0
MOYaTKy PO3POOKH POJOBHUINA HUKYUH YMOBHOTO
T1IPOCTATHYHOTO, PO3BUTOK HEraTUBHUX IPOIECIB
cTa€ cTpiMKimuM. Ha 3HMOKEHHS TJIaCTOBUX THCKIB
YyTIUBO PearyioTh po34uHMHEHi y Boxi ra3u. obpe
BIIOMO, II[0 HA BEIMKHX TJIMOMHAX, JIE IMiIBUIIY-
€ThCS YaCTKa BYTJICKUCIIOTO rasy, HaJiHHS IJ1acTO-
BOI'O THCKY BUKIIMKA€ 3CyB KapOOHATHOI piIBHOBArun
B CHCTEMI «BOJA-NIOPOJA», & BHUNAIIHHA HEPO3-
YMHHUX COJIEH CYNPOBO/KYETHCS KOIbMATALIEIO
IIOPOBOrO IIPOCTOPY KOJCKTOPIB i, BiANOBiAHO,
MPU3BOIUTH JI0 3HMKCHHS 1X €MKICHO-(piIbTpartiii-
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HHUX BJIACTUBOCTEM. Y TakuMx YMOBaxX pO3BaHTa-
JKEHHSA q)n}o'i;[iB 3z[i1‘/'ICHIOBaTHMerLc;1 MIPU MEHIITHAX
AebiTax, IMIyJIbCHO B Pe3yIbTaTi TiApOPO3PUBIB.
[MopyuieHHs Ta30rigpoXiMiYHOI PUPOJHOI PIBHO-
BarW CIyryBaTHME TaKOXX CTUMYJIIOIOUUM YHHHU-
KOM TiJIpaTOYTBOPEHHSI, IO 37]aTHE PO3BHBATHUCS
K B TUTACTAX, TAK 1 Y CBEPJIOBHHHUX YMOBaX.

MiHimi3yBaTH 1Ii HEraTHBHI MPOLIECH IPUPO-
JHUM 4YMHOM «IOIIOMAara€» OCHOBHA OCOOJIMBICTH
JENPEeCiiHUX BOJOHAMPHUX CUCTEM — CTAOUILHUH
y TEOJIOTIYHOMY Yaci BiJ’€MHHIA TPaJi€HT HAIMopiB
MiA3eMHUX BOJL.

Jnst 3aKkavyBaHHS TOKCHYHHX PiIMH CIIPHSIT-
JUBUMHU € 30HU TIOHI)KEHHX THCKiB a00 Tak 3BaHi
TIOTJIMHAKOY] TOPU3OHTH, 1O POPMYIOTHCS B paiio-
Hax, JIe TIPOSBIISIOTHCS YCIAaAKOBAHI HEOTEKTOH -
Hi migHiMaaHA. [Ipu TakoMmy TimpoanHaMivHOMY
PEXHUMI 3pOCTa€e TPIIMHHA TMPOHUKHICTH KpPHUCTa-
miyaux nopin mitochepu. Tuck ¢mioiniB y mux
TPIIIMHHUX 30HaX TaJla€, BUKIMKAIOUN 3HIKCHHS
MJIACTOBOTO THUCKY B CYMDKHUX HaWOUIhII rimnbo-
KMX TOPU30HTAaX OCaJ0BOro 4oxja. Y TaKMX paio-
HaX MOXYTh (pOopMyBaTHCS IJIACTOBI THCKH, HIKYI
3a rigpocratnyHuit. Ll oOcTaBMHA pa3oM 3 HasB-
HICTIO KOJIEKTOpa 1 HaJIMHUX CKPaHYIYHX II0-
KPHUIIOK CIIyIy€ OJHI€I0 3 HAWBAKIMBILIMX YMOB
YCHIIIHOTO BUKOPMCTAaHHS HAIp JUIsl TIOXOBaHHS
TOKCHYHHMX PIIWH, SKI BKKO MHiATAIOTHCS OYH-
menHio [4]. J®DC 3ycTpidaroThesi MPakTHYHO B
OyIb-sKOMY 0CafloBOMY OaceiiHi, aie, sk NpaBuIIo,
BOHH MAalOTh JIOKQJIi30BaHHMH XapakTep, TOMY HE

3aBKIU pO3Mi3HaIOThCA. Bimomi, 30kpema, Taki

30HM B M&Kax DepraHchKOi 3amajivHy, Ae 33 HU3-
KOO O3HAK, Y TOMY YHCII i 32 MaJiHOJOTIYHUMH
aHamizaMu Ha)TH, JOBEICHO ME3030MCHKHU BIK
Ha)TH B TIOpOJIaX BEPXHBOI'O MANC030I0 Ha POJO-
unni Hiszoek-IliBniunuii-Kapakuikym. Tyt crmo-
cTepiraerhcs pemirpaiis BB 13 Buiie 3ansrarodmnx
BIIKJIAAIB Y BIJKJIAIH, IO 3aJIAral0Th HIK4Ye. Tak,
Ha [1iBeHHO- ATaMUIICEKiA CTPYKTYpi y CB. 256 i
707 BigmiueHi HadTOra3omposBH i3 Majco30i0, y
cB. 723, 1-I1, 782 orpumanu HadTy, mamiHONOTI4-
Hul anani3 sxoi (cB. 1-I1) 3acBiguuB, 110 BUSBICHI
3epHa CIIOp 1 MWJIKY 3arajioM JaTyIOThCS Me3030-
eM-kaifHO30eM. Ha crpykrypi Maiinicy — IV y
BEPXHBOKPEHISTHOMY KOMIUIEKCI, SKUH 00'€qHYy€E
mractu XIII, XIV, XVX, Biz[Miqua HI/I3Xi)j[Ha MIT-
paiis, NiATBEpPKEHa TiIPOAMHAMIYHUMH i TiIpo-
XiMiYHUMH JaHuMH [7].

SInoHCHKI BUEHI 3a JIOITOMOT 00 TPacyBallbHUX
NOCITIDKCHh BHSBWJIM BUpPa3HI O3HAKW Mirpariii
mroinie 3 ocagoBoro yoxna y Gpynaament (y Tomy
4uCITi METabasuToBui) i GOPMyBaHHS TYT CKym-
4yeHbr BB 32 paxyHOK po3MillleHWX BHIIE TreHepa-
uiftaux mkepen (Nakano T., Kajivara Y., Farrell
C.W.,, 1989).

[IpucyTHICTH PO3CISIHUX OPraHIYHUX PEUOBHH
(POP) ocamoBoro reHe3ncy BCTAHOBJICHA Y BCHOMY
BYJIKaHOTeHHOMY po3pi3i CaaTiniHcbKol HAATIHOO0-
Kol cBepaioBUHH, npruoMy BmicT POP 3pocrae 3
TIIMOMHOLO, IO € OIHUM 3 JIOKa3iB MeTaMopdoreH-
HOl iH(]imbTpamii BOA 0OCAaJOBOr0 IMOXOMKEHHS B
nopoau gyHaamenty [17], y ToMy 4ducii i Ha Te-
putopii Tarapcekoro ckieninus [19]. Pizkuit min-
HOM TepuTOpii, SIK TPaBHIO, CYNPOBOIKYETHCS
BIICTaBaHHAM MiAHOMY piBHS mig3emMHux Boa. Lle

4acTo € MPUYMHOK BUHUKHEHHS JIe(IIUTy Iac-
TOBOTO THUCKY. BUHUKHEHHs Takoro cyorimpocra-
THYHOTO THCKY Ha pomoBuili Amapiibo-Texac-
[Manxenmn y miBHIYHO-3axinHOMY Texaci € mpuyu-
HOIO TOro, IO TMPOIYKTHBHA cBiTa [ 'paHiT-YoIu
BUXOJIUTh Ha JICHHY ITOBEPXHIO Ha CXOJi IITaTy
Oxnaxoma Ha BUCOTI 61n3bko 304,8 M Han piBHEM
MOpsi. BUMIpsiHi B IPOAYKTUBHIN TOBII rpalieHTH
IJIACTOBOTO THCKY BUSBHIIMCS TYT MPUOIHU3HO PiB-
HUMH TIOJIOBHHI T'PaJliEHTa TIAPOCTATUIHOTO TUCKY
[23].

Y Cxignomy IlepenkaBkassi 1ie B 60-x pokax
MHUHYJIOTO CTOJIITTS Ha LI HU3LI pOIOBHIL OYII0
BIAMIYEHO 3HMKCHHS IUIACTOBOTO THUCKY 3 TJIMOH-
HoMO (Tab. 1).

Ili i OaraTo HeHaBeIEeHHWX B JaHIM CTATTI Bi-
JIOMOCTEH Mpo HU3XiAHY Mirpaiito BB mators mij-
CTaBH CTBEP/DKYBATH, 1O NPUPOJA GapuuHOro pe-
KUMY TTIMOOKHX HaJp CKIAJHINIA, HDK YSBIAIACK
paHilIe: mopsi/i 3 BUCXIAHOK MIrpawi€io ICHye HU3-
XiZHa Mirpauis ma3eMHUX BOJ i BYTJIEBO/IHIB, 110
ii KOMITEHCYE; JOCHTh YacTO Pi3HI PEKHUMHU CIIiBic-
HYIOTh HE JIMIIE B OJHOMY OCaJOBOMY OaceiiHi,
ajie 1 B MeXax OJHOr0 POJIOBHIIIA, IO € HACIIIKOM
rioro 6siokoBoi OymoBu. IlpukmamoM Takoi (iroi-
JOJMHAMIYHOT CHTYaIlil MOKe OYTH PO3MOILT TIa-
CTOBUX THUCKIB Ha pomosuii binmuii Turp [11, 15].
TyT npucyTHI THCKH, SIK BHII, TaK 1 HHXKYI 32 TiJ-
pOCTaTUYHUN. AHAN3YIOUM B LIJIOMY 3aKOHOMIp-
HICTh PO3IOJUTY TUIACTOBUX THUCKIB Ha I[bOMY PO-
nosuili B.A.Koluisik MpUIMIIOB 10 BUCHOBKY, IO
s O6apuuHoi kapTuHH bimoro Turpa xapakrep-
HUMH €: HasiBHICTh HOPMAaJILHOTO TUIACTOBOT'O THC-
Ky y BEPXHI YaCTHHI TEPUTEHHOTO PO3pi3y i B
MOKJIa/IaX HIDKHBOTO MIOIlEHY; aHOMaJbHO BHCO-
KW MJIaCTOBUI THUCK B INIMHAX 1 MICKOBUKAaX BEPX-
HBOT'O OJNITOLIEHY; MiIBUIIEHHUH MIaCTOBUN THCK Y
MOKJIaJiaX HaTH TEPUTCHHUX BIAKIAIIB HUXKHBOTO
OJIITOIICHY; MIJBHILEHUH a00 OJIM3bKUN 10 HOpMa-
JBHOTO TJIACTOBHU THCK B TMOKPIBENBHIM 4YacTHHI
rpaHitoinHoro macuBy Ha LlenTpansaomy i [TiBHi-
YHOMY CKJICMIHHSX BIIMOBIJHO; 3HMKEHHS ILjIac-
TOBHX THCKIB BIIHOCHO TiAPOCTATHYHOrO MPH I0-
TIMONIEHHI CBEPVIOBUHY B Hajpa poxosuma [11].
Y Mipy ApeHyBaHHS NPOIYKTHBHHUX TOPU3OHTIB
TUTACTOBI THUCKH TaJlal0Th HACTUIBKH IHTEHCHBHO,
L0 CTBEPKYBATH NpPO AKi-HEOYyab 3HAYHI TIH-
OWHHI TIATOKKA BYTJIEBOJHIB HE JOBOJIUTHCS
(puc. 2).

Bumipu, mpoBeneHi B CBEpJIOBHHAX IIOYH-
Hatouu 3 1994 poky, cBig4aTh mpo Te, 10 IIaCTOBI
TUCKH TIOMITHO 3HM3HIHCA (Y JESKUX BHIIAJKaXxX
VIBiYi, HANPHUKIAI, 10 cB.88 - 3a MIBTOpa POKH 3
31,7 no 16,6 MIla). Y crepmioBuHi 61, npodype-
Hilt B 1989 pori, moYaTKOBHIA TIIACTOBUH THUCK Ha
rnubuHi 3644 M cknanas 35,9 Mlla, a B 1998 pomi
sausuBes g0 20,3 Mlla, tobro ma 15,6 MIla. Y
BOMY JK IHTEpBaNi, PO3TAIIOBAHOMY BHILIE Ha
20 M, Bxe B 1994 pori tuck 0ys 18,4 MIla, a mo
1999 poky cras 11,6 MIla. Ananoriui npukiamm
XapakTepHi s GimbmocTi iHIMX CBEPIJIOBHH
[18]. 3HKEHHSI MOTEHIiay 1O BiAHOIICHHIO IO
(ynnamenty BinobpaxkeHo Ha pucyHky 3 [25].

Ii nami cBig4aTh Npo Te, IO 3POCTAHHS 3
TITMOWHOI0 TIIPOAMHAMIYHOTO TMOTEHIaTy HE €
3aKOHOMIpHICTIO. OTKe Ha BEMUKUX TMHOUHAX 3Y-

12 )
14 )
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IT'eosnoris ma posBigkxa HadTOBMX i raB0BHUX POROBHMIL

Ta6auus 1 — 3Mina npuBeeHUX HAMOPIB 3 IINOUHOI0 B 30HAX TiIpoAUHAMIYHMX aHOMAJIii [14]

[Lroma Bik BopoBmimowyux | 'mubuna 10 cepequHu le:[];g}eﬂnﬁ
u nopin ¢pinbTpa, ade. BigM., M abe Bqu’ M
. .
CyH:KeHCbKa 30Ha
Bepxus kpeiina - 1450 2035
Ant - 2010 1532
3aMaHKyJIbChKa bapem - 2267 1505
Banamkun - 3118 1463
IOpa - 3343 1404
KapaOynak-Auakynakcbka | HukHil Maiikon - 931 2156
(3axijHa YacTHHA) Bepxus kpeiina - 1976 1566
Kanabyiak-AdakyiakceKa HuxHilt maiikon - 1350 2285
(CXIiJZ[HZanCTHHa)yn Bepxus kpeiiza - 2446 1499
Opa -2779 1433
Kymcbka 30Ha
OTKa3HEHChKa HuxHiit maiikon - 2264 1245
Bepxus kpeiina - 2924 786
N Bepxus kpeiina - 2590 519
IIpackoselicbka ANLG 75990 3
/KypaBcbka gijisinka
IKVDABCEKA HuxHilt maiikon - 1885 1289
P Ant 23119 310
H,m
=3000
5%) M $03(31)
- - — 100
a0 (99) 4 2 b L s0z(91)
(9321 1-(;3}: 81094)
{5) 61(34) (93) 2y E) E1(%)
(94)
& §8(92))
- 4000 2 10(96)
(7
+ 903(94)
= 4500
10 14 18 2 26 30 3 38 42 48 50

Yucno - HoMep CBEPIUIOBHHHM, YHCIO B TYKKaX - PiK BUMIpY

Pucynok 2 — XapakTtep 3MiHU IJIACTOBUX THCKIB y npoueci po3po0ku nokiagis HagTH
B rpadiroigax IliBniunoro ckieninds poaxosuma binuii Turp [15] (3a B.A.Komask, 2002).

CTpIUAIOThCS TUIACTOBI THUCKH, SIKI XapaKTepu3y-
IOTBCSI SIK BHUCOKMMH 3HAYEHHSIMH Koe(illi€HTiB
AQHOMAJILHOCTI, TaK 1 HU3bKUMH. lle € mpuHIUIIOBO
BaYXJIMBUM JIJIs1 OOTPYHTYBaHHS MOXKJIMBOCTEH TO-
XOBaHHSI MPOMHCIIOBUX CTOKIB y 30HU TITMOMHHHUX
II’€30MIHIMYMIB HE JHIIE Ha pomoBuill bimui
Turp, ajne i B IHIIMX aHAJIOTIYHUX BUITAIKAX.

Marepianu nocmimkens y IlepenkaprnaTcbko-
My mporuHi [20] miATBEpPILKYIOTh ITYMKY TIpO T€,
10 B TOBIIAX OCAJ0BUX MOPIA, SIKi 3aJAraroTh Ha
MOPIBHSHO HEBEIMKHUX BIICTaHIX Bl KOHCOJIIO-
BaHOro (yHIaMeHTy Toi abo iHmoi obmacti, Jac-
TIIIAIOTh BUMAAKK 3aHIKEHUX 1 aHOMAJIBLHO HU3b-
KHX IUIACTOBMX THCKIB, TOOTO IIJIacTiB, IO Xa-
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H, m
3000 —— 2 HwXxHin mioueH
3200 BepxHin oniroueH
1
3400 HuxHin oniroueH
3600 + o + +
+ + + o+ o+
3800 o+ o+ o+
4000 oo+ 4+ + | oynpavenr
+ + + 4+
4200 + + + o+ o+
+ + + o+
4400
+ + + o+ o+
4600
4600
29 34 39 44 49 54 59 64 69
Pnn, MlNa

1 - rizpocTaTHUHUH THCK; 2 - peallbHUiA THCK [15] riacra

Pucynok 3 - Cxema 3MiHM IJIACTOBMX THCKIB y po3pi3i ponosuma «binuii Turp»

Tab6anusa 2 — 3HayeHHSA NOYATKOBUX MJIACTOBMX THCKIB HA OKPeMHUX POIOBUIIAX
Ilepeaxapnarcbkoro mporuny [12]

ITouaTkoBi Koegiuient .

Haii . I'nuéunn, | njaacrosi AHOMAILHOCTI

aliiMeHYBaHHSI POOBMIII, MOKJIAIIB M THCKH, MOYATKOBOI'0

Mila IIACTOBOIO
THCKY, Ka

KoxaHiBchkuii HAQTOBHIA IOKIIA, Fopa 1275 11,75 0,87
CaKOBHITBKE Ta30BE POJIOBHIIE, H. CapMaT 1345 11,67 0,87
PynkiBchke ra30Be poJOBHIIE, H. capMaT 1056 10,05 0,95
KaBchbke razoBe pojoBwuiie, H. capMart 851 7,86 0,90
Binpue-Bonuiibke ra3oBe poJoBHIIe, B. Kpeiia 1030 9,87 0,95
Yrepcbke razoBe poIoBHIIE, B. Kpehaa 1091 10,2 0,92
I'puHiBCchKe Ta30BE POJOBHIIE, B. TOPTOH 1155 9,26 0,87
KociBchke ra3oBe pofoBuIIe, H. capMaT 76 0,66 0,86
Kosaniechko-YepenieHchbKe ra30B€ POJIOBHIIIE, B. TOPTOH 2025 18,4 0,91
KpacnomnyrHeHchKuil ra30BUi OKIIaA, TOPTOH 826 6,74 0,81

PaKTEPU3YIOTECA 11 ’e3oMiniMmymamu. Tak, y Bryrt-
pIlIHIA 30HI MPOrMHY, A€ B HACYHYTHX OJMH Ha
OJTHOTO TEKTOHIYHHX MOBEpPXaX TOBIIMHH MPOIYK-
TUBHUX BifkmamiB 3HaunHi (1200m i Oinbiie), a 3a-
rajibHa TOBIIMHA MAJICOTCH-KPEHISHUX BiIKJIAIiB
csirae 12000M, B OCHOBHOMY PO3BUHYTI MiIBHIICH1
1 aHOMaJIbHO BHCOKI TJIACTOB1 THCKHU (32 BUHATKOM
Cnacpkoro HagTOBOrO poz[OBmua) Bucoka aHo-
MaJbHICTh THCKIiB TYT IIOB’S3aHa i3 CTHCHEHHSIM
KOJIGKTOPIB y MpOLECi CKIIa/IKoyTBOpeHHs. B 30B-
HIIIHIN 30HI, Jie 0CalOBI BIIKIAAM 3 TPOAYKTUB-
HMMH T'OPH30HTAMH KalHO30/CHKOTO i ME30301Ch-
KOro Biky ToBiuHOIO juiie g0 4000-3000m 3ais-
rafoTh Ha KOHCOIIJIOBAHOMY JIOKeMOpilickoMmy ¢y-
HaamenTi CxifHo-€BponencpKoi miardopmu, mm-
POKO PO3BMHYTi 3aHIKEHI 1 aHOMAaJIbHO HHU3bKi
IJIaCTOBI THCKH (TabJ1. 2).

Haramgyemo, 1110 KoedillieHT aHOMaJIbHOCTI
miactoBoro THcky (Ka), 1e BiAHOIIEHHS 3HAYCHHS
BEJIIMYMHU 3aMipSTHOTO TIACTOBOTO THUCKY JIO BEIH-
YHHA YMOBHOT'O TiZJpOCTATHYHOTO THUCKY. OOrpyH-
TyBaHHS 11OT0 JAa€Thes B MoHOrpadii O.0.0Opiosa
[20]. 3a HaBeleHUMH TYT PIBHSHHSIMH MOXKHA TIPO-
THO3YBaTH HE TUIBKM aHOMAJIbHO BUCOKI ITOYaTKOBI
[IJIJACTOBI THCKH, ajie¢ 1 aHOMaJbHO HU3BKI, SIKHUMH
XapaKTepu3yIoThcs I’ €30MiHIMyMHu. B po6oti [13]
KOPOTKO HaBOIUTHCS PO3pOOJICHA METOJHKA IPO-
THO3yBaHHSI.

LlixaBo HaBecTH JaHI MPO HASBHICTH B 0Caz0-
Bilf TOBIII 3eMHOI KOPH IJIACTIB 3 aHOMaJbHO HU-
3bKHMH 3HAYCHHIMH TUTACTOBUX THCKIB
(m’e30MiHIMYMIB) Ha TiBAHI YKpaiHW, Ha JKaub Je
3IMIMCHIOETBCS TTOCTilHE 3a0pyJAHEHHSI TEXHOTEH-
HUMHU 1 TOOYTOBUMH BiIX0JaMH BOAH A30BCHKOTO

16 )
16 )
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IT'eosnoris ma posBigkxa HadTOBMX i raB0BHUX POROBHMIL

Mopst 1 y30epexoks Yoproro mops. OcobnuBo 1e
CTOCYETBCS A30BCHKOT'O MOpS, JIe Ha Y30epexiKi B
M. Mapiynoni 3HaXOAMTBCS BCECBITHBO BIJOMUH,
JIep’)KaBHOTO 3HAYEHHsI MEeTalypriiiHuii KoMmOiHaT
"AzoBcTanp".

Ha nienni Vkpainn na Ckidebkidt mmTi i B
[HnonbCcHKOMY TIPOTUHI MPOOYPEHO Garato cBepa-
JIOBHH B NPOLEC] NIOLIYKIB Ta PO3BiAKK HAPTOBHUX i
ra3oBUX POAOBHUIN Ta Ui iX ekcryatamii. Tyt
MaiKe TMOBCIOMHO OyiM 3adikcoBaHI 3aHMXKEHI 1
aHOMaJIbHO HH3bKI TI0YATKOBI IUIACTOBI THCKH.
Tak, na Cxidcepkiii mumri (Kpum) aHOManbHO HH-
3bKi 1 3aHW)KEHI IMOYaTKOBI TUIACTOBI TUCKHU 3adik-
COBaHi B MajyeoleH-HEOTeHOBUX PO3pi3ax POJOBHIIL
ra3y: Yopaomopcrkoro (rmbnnaa 2144 M, Ka=0,50);
Oneniscbkoro (575 m, Ka=0,77); MiXBOIHEHCH-
koro (225 M, Ka=0,84); Bopzoscekoro (667,5 M,
Ka=0,76); 3amopuencekoro (613 m, Ka=0,96);
Kpacuomnonsucekoro (1096 m, Ka=0,99); I'niGis-
cekoro (1090 M, Ka=0,99); Kiposcbkoro (987 m,
Ka=0,94). B IngonbCchKOMYy TpPOTHHI aHOMAJIBHO
HU3BKWN TOYAaTKOBHH TUIACTOBHI THUCK OyB 3adik-
coBaHuii Ha ManobabunHcekoMy (250 M, Ka=0,75),
Bepesiscbkomy  (1047m  3a  wMmexamu BHK,
Ka=0,80) ta MmucoBomy HapTOBHX POAOBHUINAX
(500 M, Ka=0,75). YTouHIOEMO, 1110 IJIACTOBI THC-
KH 3 Koedimientamu aHomanbHocTi Bix 0,8 mo 1,0
MU BB2)Xa€EMO 3aHMKCHUMH, a IUIACTOBI THUCKH 3
KoedirieHTaMu aHoMaiabHOCTI 0,8 Ta HHOKUYNMH —
aHOMaJIbHO HU3bKUMHU [12].

TopuszonTH B po3pi3i ocamoBoi TORBIN 3eMHOT
KOpH, 1 0cO0JMMBO y (PyHAaMEHTI, 10 XapaKTepH-
3YIOTbCS 3aHWKCHUMH 1 AHOMAQJIGHO HHU3BKUMH
IUTACTOBMMH THCKAMH, CJIiJ{ BBAKaTH ITOTCHIIHHH-
MU 00’€KTaMH IT’€30MIHIMYMIiB JIJIsl TIOXOBaHHS
TEXHOI'CHHHUX BIIXO/IB Ha MiBIHI YKpaiHU.

Ha nanwmii gac y npomeci OypinHs Ha HAQTY 1
ras ranbOKuX Ta HaArIMOoKuX ceepaioBuH (5500-
6500m) B JlHinpoBchko-JloHenpKi 3anaauni He-
OOXiJHO BHPILIyBaTH IIATAHHS CTOCOBHO BHSIBIICH-
HSl JICPECIHHUX TOPH30HTIB (II’€30MIHIMYMIB) y
BIJIKJIaJIaX TIiJ] BEJIMKOIO TOBIICIO JEBOHCHKOI COMi
JUIsl BA3HAUCHHS TIOTEHIITHUX 30H TIOXOBAaHHS pa-
NMi0aKTUBHMX pe4oBHH. Lle crionykae 10 OyTiBHHUII-
TBa MiJI3eMHOI'0 ITOXOBAaHHS TAaKUX BIIXOIIB y pa-
fioni YopHOOWIIS, B TOMY YHUCIi i 1HO3EMHOTO I10-
xomkenns. Ha cyuacHomy erami pO3BMTKY mpo-
OneMHy 1010 TIOXOBaHHS PalioaKTUBHUX BIIXOIIB
Y Ha3€MHHX CIOPYJaX, WO IUIaHyeThes B JopHo-
Omiti Ta B meyepax, MPOrPECHBHI EKOJIOTU BiIMOB-
JSIOThCS. Y BCbOMY CBiTl. Ha 3HauHMX rimbOuHax
1]l BENMKMMH TOBILIAMH COJBOBUX BiIKIaAiB pa-
JOAKTHBHI PiKi PEYOBUHU 3 BIIHOCHO MaJuM Iie-
piozioM HamiBpo3Maay paliOaKTHBHUX EEMEHTIB Y
CTa0IMPHUX TUIATPOPMOBHX yMoOBax 30epiraTtu
OesrieyHilie, HXXK B HA3eMHHX CIIOpYJIax.

Hns Bubopy o0'extiB mig moxoBanHs EIIIPP
BaYKJIMBUM € HASIBHICTh HAJIHHUX TIEPEKPUBAIOTUX
MOKPHIIIOK. BUKIMKAIOTE iHTEpEC CIIOCTepeKeHHS,
SIK1 CBiJT4aTh MPO Te, IO MiJl MOTYXHUMHU EBaIOpH-
TOBHMH TOBIAMH 1HKOJIHM (IKCYIOTHCS HU3XITHI
pyxu nixgsemuux Boa. Ha pucynky 4 306paxeHo,
AK TIJ €BANOPMTOBMMH BifKIagaMu Pednnpbkoi
30HM [IpUIATCHKOrO NPOrMHY B MiAICOIBOBUX Bill-
KJIa/IaX 10 TIICOMETPUYHO HAHOLIBII MPUITLAHATIH
(3a TaHMMU BHCOKOTOYHOTO TTOBTOPHOT'O HIiBEINIO-

BaHHs) Peuntipkiit ctpykTypi THCK Box Ha 1,21 1,5
MIla HIWKYMH pPO3PaXYHKOBHUX TiJPOCTATHYHHX,
TOIl K B MDKCOJBOBHX BIIK/IaJaX BiH BHIIUN 3a
rimpocratnuni Ha 2,5 MIla (B.B.Ileuepnukos,
1973).
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Tucku: 1 — pospaxynkosi ciopocmamuuyti, 2 — nia-
CMOBI 8 MINCCONLOBUX BIOKNAOAX, 3 — NIACMOBI 8
NnioconbOBUX NOPOOAX, 4 — HOMEPH CBEPIIOBHH;

PUMCBHKUMU HH(PpaMu MO3HAYCHI TITOLII:

I — Peuuywka, Il — Biwancoxa, Il — Tiwxoscoka,

1V — Ocmawxkosuyvka, V — Jlasudiscvka

PucyHnok 4 — 3mina THCKiB IJIACTOBUX BOJ
y po3pi3i HapTOBHUX POAOBHIIL
IIpunsTcHKOI 3anaIMHA

VY Tlpunsarcekiii 3anmajvHi 30HA 3aHUKCHUX
THUCKIB Y TiJICOTBOBOMY KOMILIEKCI MPOTSTYEThCS
BiJl OpariHCHKOro BHCTYIYy 4Yepe3 MiBHIYHY MpHITi-
ausry yactuny Crpinuuiseskoi, HaponsHcbkoi
wiomi 10 KycroBHiupkoi i €abChKOi CTPYKTYp
(B.B.ITeuepuukos, 1973). Ha Bparincekomy mij-
HATTI B HapTOBUX pomoBumiax Jlemsku, [Ipumyiib-
ke Ta iHmmx (YkpaiHa), IpOIYKTUBHI TOPHU3OHTH
TAKOXK XapaKTEepPU3YIOThCs 3aHMKCHUMH 1 aHOMa-
JTBHO HU3BKAMH MJIACTOBUMHU TUCKaMH
(A.A.Opmnos, 1980).

OT1xe, 30HU Ae(DIlUTY MIACTOBOI'O TUCKY MO-
KYTh 3yCTpidaTHCs K MO3aidyHO, TaK i perioHalb-
HO 3amilaroud onxHa OonHy. BinOyBaroTbes 1
Tpancdopmanii  reodoiloAMHaAMIYHEX YMOB B
MaciTabi reonorivaoro 4acy (puc. 5). Ix BuBuen-
Hsl 3 TIO3UIIIN BUSIBIICHHSI HOBHX 30H HadTorazoHa-
KOIMYCHHS Ma€, HA HaIll TIOTJISI, BENIMYC3HUN Hay-
KOBHUH 1HTEpEC.

Kpim TOro, BupinieHHs mpo6ieMu IOXOBaHHS
PIIKUX MPOAYKTIB TEXHOT'CHE3y B TIMOWHHI 30HH
nitocdepu MpocTo He MoXke OyTH e eKTHBHO BHPI-
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Teosroris Ta

posBinka HadToOBMX 1 raB30BHX POLOBHMI
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PucyHnok 5 — 3mina niacroBux TuckiB y 6aceiini CyHisio [26] 3 10noBHeHHAMH eTaNiB
reoJIOTiYHOr0 PO3BHUTKY, fIKi BIINOBIIaI0TH Cy4acCHOMY CTaHY re00apUYHOIO MOJIsI
NPOoAYKTHUBHUX KoMILIekciB 3axinnoro Cubipy (1) i Cxiznoro Cubipy (2)

ImeHe 0e3 BHMBYEHHS IOro reodIroinoauHamiu-
HOT0 MEXaHi3My.

Jlo TemepiliHBOr0 Yacy BIIOMHUU IUTHHA Psif
NoJiOHUX BHUPOOHHYMX PIMICHb. 3IIHCHIOETHCS
ITOXOBAHHS MPOMCTOKIB y 30HHM 3aHMYKCHHX ILIac-
TOBUX THCKIB Ha pomoBuili [lanxenmn B Texaci
[25]. 3akauyBaHHS PIIKAX Paji0OaKTUBHHUX BiIXO-
JIB B 30HU Ae(IlMTY IJIACTOBOTO TUCKY BEIETHCS B
Henrpanbaux Anbmnax (puc. 6) B 1uiacT i3 cyoriz-
POCTAaTUYHUM THCKOM, PO3TAIllOBAHMM Ha TJIMOWHI
Bcboro 400 m (L.W.Diamond, 1998).
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Pucynoxk 6 — Besqienoepr. LlenTpanbni Aabnu.
3anexuicTb THCKIB Bin raudunu (cs. SB3,
B AIKY 3aKaYyIOThC PadioaKTHBHI BiIX01H)
(L. W. Diamond, 1998)

AKTHBHO BEIYThCSl JOCIHIPKEHHS 3 BUBUCHHS
reoekonoriyanx Qynkmiid B Kurai [26-28]. Ha oc-
HOBI MaTeMaTU4HOTO MOJEIIOBAHHS OTPHMAHI Iie-
puIi OUIHKM WIBUIKOCTI i XapakTepy IPOCYBaHHs:
JUOKCUIy BYIJIELIO B 30HU CyOriJpOCTaTHYHMX
IUIACTOBUX THCKIB y Mexax Oaceiiny CyHTIs0
(puc. 7).

[TpoBoaMTECS TakoX 3aKadyyBaHHSI BYTJICKHC-
JIOTO Ta3y B 30HU CYOHOPMaJbHOI'O THCKY (pHC. 8)
B Oacelini AnbOepra B Kanani [22-23].

[TigkpecnuMo MPHHIMIIOBO Ba)KJIMBE: BCI Ha-
BeJ/ICHI BUIIE TIPUKIIAJIN CTOCYBAIKCS JIHMIIE Ocepe-
JIKOBUX TIPOSIBIB JeDillUTy TIACTOBMX THCKIB, aje
HaBITh BOHU BHSIBJISLIMCS IHBECTUIIIHHO MPHUBaOIIH-
BUMH 00'ckTamu i rmoxoBanusa EIIIPP. A6coro-
THO IHIIUMH, HETIOMIPHO BEIMKHUMH MOXJIMBOCTSI-
MU B I[bOMY BiJHOLICHHI BOJOIIIOThH IiICOIBOBI
Bimkiaaan  Hencbko-BoTyoOIHCEKOI  aHTEKIII3H
(HBA). YHikanpHICTh MiCOIBOBOI0 PO3pPI3y MOJs-
ra€ B TOMy, 10 TyT cdopmyBajnacs aenpeciiina
cHcTeMa, IUIOMIA KO JIWIIE Y BUBYEHUX TTHOOKHM
OypiHHSAM MeXax CTaHOBUTH Onu3bko 200 THC.
kM. [Ipo e cimuath (hakTU4YHI AaHi MO0 PO3IOo-
Iy rasy, HaQTH, BOAU 1 iX eHepreTHYHHUX MOTEH-
iaiiB y po3pi3i mijconboBoi ToBmni Ha CepeqHbo-
Boryobincekomy, Bepxubo-Bimouancexkomy, Bi-
moiiceko-/xepOincekomy, Taac-lOpsixcerkomy i
0araThoX IHIIUX pomoBHUIIax (Tadi. 3).

Jedinut mimacToBuX THCKIB 1Mo0OiImM3y ¢yHa-
MEHTY IO BiTHOIIEHHIO JO0 YMOBHOTO TiIpOCTaTH-
YHOTO THUCKY Ha DA POMIOBHII i PO3BiqyBaIbHHUX
mwrow nepesumye 6,0-7,0 MIla (B mexax Binro-
YaHCHKOI Cl}Z[J'IOBI/IHI/I HEA) IDiomaai rpazueHTH
TiIPOIMHAMIYHOTO HOTeHHIaJ'Iy B JIEpeciiHuX
BOJIOHAMIPHUX CHCTEMax BilX’€MHi 1 MpuOIM3HO B
TUCSYY pa3iB BiAPIZHAIOTHCS 3a BEITHMYUHOIO Bif
TUTOIIMHHKX TpajaieHTiB (10 1 M/M y po3pi3i mpoTtu
1 M/1000M mo TwTOMIIi), MO TOBHICTIO BUKIIOYAE

g8 )
—

—
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Pucynoxk 7 — IlependoauyBana 30Ha 3aKauyyBaHHS JiIOKCHIY BYIJIelI0 B 30HH
cvorianocraTuuHoro Tucky [28l
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a — nonodicens paiony pobim; 6 — eniopa NAACMOBUX MUCKIB, WO NOKA3YE MOMANbHULL Oediyum
NAACMOB8020 MUCKY 6 PO3PI3i baceuny Ha Pi3HUX CIMPAMUpaQiuHux 6UCOmax
Pucynok 8 — baceiin Aan0epra (3axinna Kanana) [35].
3oHa 3aKkauyBaHHA TiOKCUAY BYIJIel0 B 00,1aCTi pO3MOBCIOIKEHHA CYOTiAPOCTATHYHOI0 THCKY

IJIOIIAIHE PO3TIKAHHS MPUPOAHUX 1 TEXHOICHHHMX
¢uroinis.

3MEHIIICHHS T1IPOJMHAMIYHOIO IOTEHINATy
CTporo y HampsiMKy 1o ¢yHmamenty [20, 22] 3a-
0e3MeunTh MOBHE 3aTATYBaHHS BCIX TEXHOI'CHHUX
¢roiniB, siki OyayTh 3akauyaHi B IJICOJBOBI Bif-
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kiagn HBA B3#oBX HampsMy pyxy HNPHPOIHOTO
TiIPOIMHAMIYHOTO MOTOKY (pHC. 9).

B mexxax HBA 3akpuTicTe Hazp TOB's3aHa,
TepII 3a Bee, 3 MOMMPEHHIM colel Ha TPhOX CTpa-
TUTpadiuHUX PIBHAX: y TOPCANBHINA CBITI BEHJICh-
KX BIIKNIAJIB, B YCOJbCHKIH (FOPEriHCHKiil) CBITI

—
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Tab6auusa 3 — I'pagienTn 3aMipsAHUX NJIACTOBMX THCKIB Y Pi3HUX iHTepBaJIax Mic0JIL0OBOI0 Po3pizy
Ha iomax HBA

HIDKHBOTO KEMODIo 1 B aHTrapChKii (4apehbKii) CBi-
Ti HIKHBO-CEPEAHBO KEMODIHCHKUX  BIKIAMIB.
Hai6inbir mwupoKuM 1 perioHanbHUM MOLIMPEH-
HSIM KOPHCTYIOTHCSI COJIGHOCHI TOBIII yCOJBCHKOT
(roperiHchbKoi) CBITH, Bifl MiJOMIBH SKHX aX 10 QY-
HIaMeHTy copMyBaiacs BOJOHAIIpHA Jermpecii-

20 )

e om?{‘ })OJIOBHIII e, TI'opu3onTH, NIacTH, CBITH gPr:;i’ Mpuirica
¢ CB. BepPXHii HVGKHIT MITa/m
Ikrexcbka, 650, 651 00TYOOIHCHKHMI | TalmaxChbKUH +0,0014
Brok-Tanapceka, 718 OCIHCBHKHI 00Ty00IHCHKUH -0,0005
[Tenenmyiiceka, 751 XaMaKIHChbKUI TaJIaXChLKUH -0,0134 § %
Tac-FOpsxceke, 574, 575 OCIHCBKUH 60Ty00IHCHKHT +0,0010 g ;
Tac-lOpsixceke, 575 00TYOOIHCHKHI | TalaxChbKUH -0,00025 S =
Tac-FOpsixceke, 574, 575 OCIHCBKHUH TaIaXChbKUH +0,0008 = g
Cpenuabo60Ty00iHChKE, | 0-11 00Ty0OIHChKHi +0,00053 g
Cpennbo60oTyobinceke, 10 0-1 60TyOOIHCEKHI -0,0036 > 8
CpenapoboTyobiHchke, 2 00TYOOIHCHKUH | TaJaxChKHiH +0,00151
Cpennbobotyobinceke,30, 37 OCIHCBHKHI TaIaxChbKHH -0,0030
BepxupoBintouanceke, 604 10-1 1O-11 0,013
BepxuboBintouanceke, 603 XapUCTAHCHKUH | BUIIOYaHCHKUH -0,0076
BepxuboBintouanceke, 626 1O-11 BUTFOUAHCHKHH +0,0013
Binroiicbko-/IxepOincbka, 640 1O-11 TEINTeciTChKa +0,0014 - 2
Bintoriceko-/xepOinchbka, 643 10-1 004yroHOpChKa +0,00146 =
Bintoriceko-/xepOinchbka, 643 00YyTryHOPChKA | BUIIOYaHCHKHIA +0,00183 = =
Bintoticeko-/xepOiHcbka, 646 10-1 BUIIOYaHCHKHI +0,00098 i =
Tamakancbka, 809 XaMaKIHChbKUH TaIaXCbKUH -0,0054 a =
Hmxupoxamakincbka, 842 XaMaKIHChKUH XaMaKIHChKUH -0,00185 5 %‘
MapkiBchKa OCIHCBKUH nappeHOBChKUH -0,0047 =
SApakTiHchbka, 55, 21 OCIHCBKHUH SIPaKTUHCHKUN -0,00376
Bonbmeripcbko-AsiHebka,204, 30 | ociHCBKHI BEPXHBOTUPCHKHIA -0,373
[MiBgenno-Cypunninceka,47, 65 OCIHCBHKHH SIPAKTUHCHKUHN -0,00275
Bysrinceka, 661, 662 FOPSXCHKHI BUTFOUAHCHKHH +0,00184 =
BepxuboBintouanceka, 609 10-1 BUTFOUaHCHKA +0,0054 g 2 é?
BepxHboBintouaHchka, 612, 614 IO-1 BiTIOYaHChKA +0,00224 | -g S = g
Binroiicbko-/IxepOincbka, 649 10-1 OCTHHYMHCHKA +0,024 = g S =
Janwiniscbka, 144, 145 OCIHCBKUH npeodpaxkencekuii | +0,0018 g S §
Bbpatceke, 16, 13 OCIHCBKUH npeobpakencbkuii | +0,0038 | >
\\“--... ./// : : : i
o 1 - noknaou eazy; 2 - npomuciosi i nenpo-
0% e R MUCNO6T CKYNYeHHS Hapmu, 3 — niacmosa
= 68004, 4 — npoGioHi i HenpoBiOHi po3ioMu,
I : I 5 — n’e30pisHi topsixcbko2o (82opi) i xapuc-
- MAHCLKO20 (8HU3Y) npo@ykmueyux 20pu3o-
o HMi6; 6 — HANPAM Micpayii NAACMOBUX
- pnroioie, y momy uucni nagpmu; 7 — xapbo-
. Hammi 8iokIaou,; 8§ — mepuceHui 8i0K1aou,
i 9 — xemoeenni 8I0K1A0U
X : X Pucynox 9 — IIpunnunoBa cxemMa HU3Xia-
T HOI Mirpauii Ha)TH A1 reoJoriYHUX
o= yMOB BepXHBOBLTHYaHCHLKOTO POIOBHINA

[21]

Ha cucTeMa. B mporeci mpocyBaHHS BHU3 BOIH
PO3COIIB 3aTIKOBYBaJIM BCl BHJIU IMOPOKHHH, SIKI 3
THX a00 HIIMX MPUYWH (popMmyBanmcs B TIIMHHC-
THX 1 KapOOHATHUX BIIKJIaJaxX 3a paXxyHOK TrpaBi-
TaliiHOTO CIOB3aHHS BaKKHX po3coiiB [3]. Tak,
KOJIbMaTalliss KapOOHaTHUMHU 1 CyJlb()aTHUMHU CO-
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Teosroris Ta

posBinka HadToOBMX 1 ral30BHUX POLOBHMI

TsIME  O€3IOCePEIHBO CIOCTEPITaeThC y BEPXHii
yacTuHi KOCTIHCBKOI CBITH, a B HIXKHIH 1 YacTHHI
€ o3Haku kosibMmarauii ramitom Ha Ciroso-Ilinka-
M’STHOMY POJIOBHIIII.

OcaioBHil 40X 0JI IPEACTABJICHUI MpaJaBHIMK
BIIKJIaJaMHU Bill pU(EHCHKOro A0 J0KeMOpiHChKO-
ro BiKy BKIouHO. OTxe, 3 MiCIIKEMOpPIHCHKOTO
Yacy JAernpeciiiHa cucreMa po3BHUBaiacs BIIPOJOBK
COTeHb MUTbiOHIB pokiB. Bix IlaTomcbkoro Hari-
p'sl, SIK MOXKJIMBOT 00JIacTi KUBJIEHHS IMiJICOIBOBHX
Bimkianis, HBA Bimokpemiena riubokum I[lepen-
MATOMCBKHM TIPOTHMHOM, CKIIQJCHHM CIIA0OMpOHU-
KHUMH, TIEPEBaXKHO XEMOT'CHHUMH, BiIKIIJIaMH.

TakuMm yuHOM, MexaHi3M (OpMyBaHHS II0-
knagie BB y migconpogiii yactuni CxigHoro Cuoi-
py 0OyMOBJICHUH TAKUMH OCHOBHHMHW YHHHUKAMHU:

a) MOBHOIO TIAPOJUHAMIYHOIO 130JIAIIIEI0 M-
COJBOBHUX BIJKJIA/IIB;

0) APEHYIOYO0 POJUTIO TTMOMHHUX PO3JIOMIB;

B) T€OXIMIYHIMH TIEPETBOPEHHSIMHU B CHCTEMI
«OpOoAa-BOMIay MI0 TPHU3BOIATH O MOJIMIICHHS
I30JIALIIHHUX BJIACTUBOCTEH TJIMHUCTHX (JIIOIO0-
YIIOpIB.

He 3Bakaroun Ha Te, M0 BETMKOMACIITaOHUI
BUI00yTOK HadTH 1 Tasy B CximHnomy Cubipy uie
HE TMoYaBcs, HEOOXiJHE 3aBYacHE OOIPYHTYBaHHS
TyT 00'€KTIB, IPUAATHUX JUTSl IOXOBAHHS PI3HUX 32
NIPUPOJIOI0 TOKCHYHMX pinkux Binxoxis. IToro-
pumo, w0 rigporeonoriyni ymou Hercpbro-
BoTyo6iHChKOi aHTEeKII3KM Jal0Th 3MOTY MOXOBATH
MPOMHCIIOBI BiAXOJH SIK OE3MOBOPOTHO, TaK i 3
noJanbpuM iX BUIOOyTKOM. Taka mudepeHiialis
Miclb 1 ciocoOIB ITOXOBAaHHS MOYK/IMBA BHACIIIOK
0JIOKOBOI TiapoAMHaMIYHOI cucTeMu. Hampukman,
B Mexax Taac-HOpsxchkoro pomoBuIna BUALICHO
ciM O1okiB, sie HadTOrasosi mokmamu B 60TY0OIH-
CbKOMY MPOIYKTUBHOMY I'OPH30HTI MAOTh Pi3HO-
BHCOTHE TI0JI0’KEHHS KOHTAKTIB ra3-Hadra i HadTa-
BOJIa, a HAMKPYITHIIIUI IEHTpaIbHUIA OJIOK € OImmy-
nieHuM (rpabeH) 1 He MicTUTh noknaie BB. Boue-
BH/Ib, III0 B HHOT'O MOXYTh OYTH 3aKauaHi Ti IPOM-
CTOKH, B SIKHX MICTATBECS HaAHOILIBII HeOe3meuHi
pEYOBHHHU.

VY Hencbko-boTyobiHChKill aHTeKIi31 po3mi-
IICHUH OJIMH 13 CHPHUATIMBUX 00'€KTIB - XOTOro-
Mypbaiicbke ra3oBe pojoBHIle MOOaU3y M. JIEH-
ceka. Ilicis #oro dopcoBaHoro BUpoOcHHS XoO-
Toro-Myp0aiickka CTpykTypa Moria 0 OyTH Ha-
TIHO0, TTePEBIPEHOI0 CAMOO TIPUPOJIOO ITACTKOO
g noxosauus EIPP.

TakuM 4MHOM, JCMpeciiiHa BOJOHAIIPHA CHC-
tema Herncbko-boTyoOiHCEKOT aHTEKITI3N € 1/1ealib-
HUM 00'exToM Juta 3akauyBaHHs ELIIPP, HaBiTh 3a
HAsBHOCTI B HaJpax KPYNMHUX PONOBUII HapTH i
rasy. Crerngidni reonoriddi i riipogMHAaMIYHI
YMOBH i€l CUCTEMH JAl0Th 3MOTY 3/iHCHIOBATH
BUJI00YTOK 3 HAJp BYIJICBOJAHEBOI CHPOBMHHU Of-
HOYACHO 3 IIOXOBAHHAM INPOMHCIOBHX BiZXOZIB
Ha(TOra3oBoi, ripHUYOBUIOOYBHOI, XIMIYHOI, a,
MOJIMBO, | aTOMHOI IPOMHCIOBOCTI Ge3 aGUsKUX
CKOJIOTTYHMX HachiAkiB. TepmiHuM 30epiraHHs
EIIPP MoXyTh O0OYHCIIOBATHCS T'€ONIOTIYHUMH
MacIiiTabaMH Yacy 3 MOBHOIO TapaHTIEI0 HEPO3IO-
Bcroukenns EILIPP y nmoekimis abo armocdepy
HaBITh Miyac 0araTOMarHiTyIHUX 3eMJICTPYCIB.

Ha 3aBepiiieHHs 3a3Ha4MMO, III0 BUKJIAJCHE
CTOCYETBCSl HE TLTBKH PO3TISHYTHX perioHiB. Lls
npobieMa Mae TI00aNbHUN XapakTep, B T. 4. 1 JUIs
VYkpaiHu, e Ha ChOrOOHI ICHYE TEHICHIISA 10
CTBOPEHHsI HA3€MHHUX MOXOBAHb TEXHOI€HHMX (Xi-
MIYHHX 1, HaBiTh, PaTiOAKTMBHMX) BiIXOMiB. Y
MaHGyTHLOMy, i3 O03J0pOBJICHHSM CKOHOMIKH
VYkpalHu 1 pocTOM HPOMHUCIIOBOCTI mpobieMa Imo-
XOBaHHS PI3HOI0 TUIy TEXHOTCHHUX BIAXOIIB Oy-
JIe 3pOCTaTH, II0 OOYMOBIIIOE HEOOXIAHICTH PO3-
Iy BXKE Terep BCECBITHHOI'O JTOCBINY IOXOBaH-
HS BIAXOJIB IPOMHMCIIOBOCTI, B T.4. 1 B HaTOra3o-
Bl raiys3i.
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