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POJIb CEAUMEHTALIINHO-NAJIEOTEOMOP®O0JIOMNYHUX KPUTEPIIB Y NPOrHO3I
HA®TONA30HOCHOCTI BEPXHbOTYJIbCbKOIo TEPUTEHHOIO KOMIMJIEKCY AHIMPOBCbLKO-
AOHELbKOI 3ANAAUHM.

P. M. Korzhnev, O.D. Naumenko, V. P. Stryzhak

THE ROLE OF SEDIMENTARY-PALEOGEOMORPHOLOGIC CRITERIA IN FORECAST OF PETROLEUM
POTENTIAL UPPER -TULIAN TERRIGENOUS COMPLEX OF DNIEPER-DONETSK DEPRESSION.

[aHa po6oTa NnpucesaveHa OLiHLi NepCneKTMB HAaPTOra3oHOCHOCTIi BEPXHbOTY/IbCbKOIO TEPUrEHHO-A0MaHIKOiAHO-TTMHUCTOrO
Komniekcy [JHinpoBCbKO-A0HELbKOT 3anaannu (A43) Ta poni ceagumeHTauinHo-naneoreoMmopdonoriYHnxX KpUTepiiB y NporHo-
3i iXx HaTOra30HOCHOCTI. Y IKOCTi 06’€KTa AoCNigKeHb 6yno o6paHo BigKIaan NpoayKTMBHOIo ropu3oHTy (MY) B-21 B mexax
HanbiNbLL NEPCNEeKTUBHOI, Ha Hal NOrNaj, LeHTpanbHoi YacTuHn 43 — TepuTopii CpibHEHCbKOT genpecii Ta it o6paMaeHHs.
BiamiHHa reonoro-reodiamyHa BMBYEHICTb LbOro TEPUrEHHOr0 KOMIMIEKCY Ha AaHin TepuUTopii (BEIMKA KiNbKICTb MOWYKOBUX
Ta NapaMeTpUYHMX CBEPAIOBUH, WO NOro PO3KPWIK) 4O3BOIMAA 3POOUTU BUCHOBKM NMPO 3aKOHOMIPHOCTI YTBOPEHHS MacTOK
3a y4yacTio Moro BigKnagis.

3a HasiBHMMM 3pa3Kamu KEPHOBOro MmaTepiany 6ys10 NpoaHani3oBaHO NiTOOrI0 aneBponilaHnx BigKnaais Ta MMHUCTUX No-
pid, Wo ix BMillytoTb. Y niTonoriyHomy cknagi NI B-21 npeacrtaBneHnn nepeBarKHO TEMHOKONIPHUMU GRILLIOIAHUMMW TTIMHUC-
TUMM BiKNagamu genpecivHoro suay. Nickosuku Ml B-21 KBapLOBI Cipi, CBITNO-Cipi, Pi3HO3EPHUCTI, TEKCTYpU MacuBHI abo
3 Pi3HOMaHITHOO WapyBaTiCTIO (KOca, KOCOXBWSACTA, MyNbJOBMAHA, rpajalinHa nepepmBYacTo-ropu3oHTabHO-LapyBaTa,
KocollapyBari). 3a po3MipaMu y1aMKOBOro Matepiany nepeBaatoTb ApiOHO3EPHUCTI NiICKOBMKU. LilemeHToMm cnyrye gpi6Ho- i
KPYMHONYCKYBATUM MOHOKIHHWIA KaONiHIT, MPUCYTHI AOMILUKW AerpafloBaHuX rigpocnioj, piile KapboHaTiB — KanbLUMTy, aH-
KepuTy, cnaepuTty. 3po6seHO0 BUCHOBKM MPO IX FEHE3UC AKUI, BOYEBUb, NOB'A3aHMI 3 PIYKOBMMW BUHOCaMM MNill@HOro maTe-
piany B AenpecinHmmi 6acenH 3acTitHOro TUny Ta Moro nofasnblMM PO3HECEHHAM i NepeBiAKNaAEHHSM NiABOAHO-AENbTOBUMM,
TYPOIAUTHUMU, KOHTYPHUMU TEYHIAMU.

Mo6ynoBaHi Ha OCHOBI KapOTaXKHWX AaHWX NiToforo-dalianbHi NaneoreonorivyHi npodini po3KkpuBaloTb 3aKOHOMIPHOCTI PO3-
nogainy y BeptuKaabHOMY po3pi3i aneBponilaHux Tin. BoHW 3anMatoTb NiagNopsiAKOBaHe MOMOXKEHHS, yTBOPIOIOYM NMaacTw, NiH-
3K, 6apoBi Gopmu NOTYKHICTIO Big 5 A0 20 M Ta NEPEMEKOBYIOTLCS NPOLLAPKaMKM aprifiTiB i BanHsAKiB. 3a JaHMMK KapoTaxy
Ha OCHOBI KapTyBaHHS iIHGOPMATMBHUX CEANMMEHTONOTIYHUX NapaMeTPiB BU3HAYEHI NMPOCTOPOBiI 3aKOHOMIPHOCTI pO3noAiny
anesponiwanux nopig NI B-21. MickyBaticTb po3pisiB MM B-21 3aBasyyoyn Bule3a3HaYeHNUM reHETUYHMM Ta naneoreo-
MOPPONOriYHUM 0COBNMBOCTAM (3aKNafAeHHS UMX BiAKNaAiB Ta MOCiAyloUYni iX YaCTKOBUM PO3MUB B NMepeaaneKCUHCbKUM
4yac) xapaKTepu3yeTbCa Ayxe HepiBHOMIpHMM po3noginom. BogHovac, Ha npuKnagax BigOMMX pPOAOBMLL MPOaHani3oBaHoO
ceaMMeHTalinHo-naneoreoMopdosoriyHi nepeayMoBn GopmMyBaHHA NOKNaAiB HadpTu i rady B UMX TEPUrEHHUX BigKnagax Ta
BUAINEHO CNPUSATIMBI NS YTBOPEHHS MaCTOK BYINEBOAHIB AiNSHKMU.

Knto4oBi cnoBa: HadbTOra3oHOCHICTb, NiwaHi Tina, 443.

[JaHHaa paboTa NoOCBSLLEHA OLEHKE MNepcnekTMB HepTera3oHOCHOCTU BEPXHETY/IbCKOMO TeppPUreHHO-AOMaHUKOUAHO-
FMMHUCTOro Komnnekca [IHenpoBcKo-oHelKon BnaavHel (44B) v ponn ceaMMeHTauMOHHO-NaneoreoMopdonormyecKmx Kpu-
Tepues B NPOrHo3e ero HepTerazaoHOCHOCTU. B KayecTBe 06beKTa nccnefoBaHui 6biv BbiGpaHbl OTNOXEHUS NMPOAYKTUBHOIO
ropusoHTa (MM B-21 B npeaenax Hanbosee NepcneKTMBHOM, Ha Hal B3rnsaj, LueHTpanbHom Yyactn 1B — Tepputopun Cpeb-
HEHCKOM flenpeccun n ee obpamnenus. OTnnyHasa reonoro-reodmnanyeckas M3y4eHHOCTb 3TOr0 TEPPUreHHOro KoMMaeKca Ha
[JaHHOW TeppuTopumn (60/blLOE KOIMYECTBO BCKPLIBLUMX €r0 MOMCKOBbLIX M NapaMeTPUYEeCKMX CKBaXKMH) NO3BOAUNa caenaTb
BbIBO/Jbl O 3aKOHOMEPHOCTM 06pa30BaHMs JIOBYLLEK C yHaCTUEM €ro OT/IOKEHUN.

Mo o6bpasuam KepHOBOro matepuana Oblia NpoaHanM3npoBaHa NMTONOIMMA afeBpPOnecyaHblX OT/IOKEHWUM U BMeELLatoWmMX
WX FIIMHUCTBIX NopoA. B nutonornyeckom coctase [N B-21 npeacTtaBneHbl NpenMyLecTBEHHO TEMHOLBETHbIE GNnUWONIHbIE
INIMHUCTbIE OTNIOXKEHUS AEMPECCUOHHOro Buaa. lMNecyanunkm NI B-21 KBapueBble cepble, CBETNO-CEPbIE, Pa3HO3EPHUCTDIE,
TEKCTYPbl MAacCUBHbIE, UK C PA3/IMHHOM CIOUCTOCTbIO (KOCas, KOCOBOMHUCTasA, MyNbAOBMUAHASA, rpagalMoHHas NpepbiBUCTO-
rOpM30HTaIbHO-CIONCTas, KococaoucTas).

[lo pa3mepam 06/0MOYHOIO MaTepuana npeobnafaloT MENKO3EPHUCTbIE MEeCYaHUKWU. LIEMEHTOM CHYXWUT MenKo- W
KpynHoYelwynyaTbli MOHOK/IMHHBIM KaONMHUT, MPUCYTCTBYIOT MPUMECK AerpagupoBaHHbIX TMAPOCIOA, pere KapboHaToB
— KanbumTa, aHkepuTa, cuaeputa. CaenaHbl BbIBOAbI 06 MX reHe3nce, KOTOpbIi, O4EBMAHO, CBA3aH C PEYHbIMU BbIHOCAMM
necyaHoro matepuana B A4enpeccuOoHHbIM 6acceiH 3aCTOMHOro TMna U ero AajibHeNWnM pa3HeceHeM U NepeoTIoKEHNEM
NoABOAHO-AENbTOBbIMU, TYPOUAHBIMU, KOHTYPHbLIMU TEYEHUAMMU.

[ocTpoeHHble Ha OCHOBE KapOTaHbIX AaHHbIX NUTONOro-daunanbHble naneoreonornieckne npodunn pacKpbiBaloT 3a-
KOHOMEPHOCTW pacnpefeneHns B BepTUKaNbHOM paspese aneBponecyaHbix Tef. OHM 3aHUMMalOT NOAYMHEHHOE MOSOXKe-
HWe, o6pa3ys nnacTbl, TMH3bl, 6apoBble GOPMbl MOLHOCTbIO OT 5 40 20 M, KOTOpble NepecnanMBaloTCa C apruaiMTamu m
M3BeECTHAKaMK. 0 AaHHbIM KapoTa)ka Ha OCHOBE KapTMpOBaHWS WMHOOPMATMBHbLIX CEAMMEHTONOMMYECKUX NapamMeTpoB
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onpegeneHbl NPOCTPaHCTBEHHbIE 3aKOHOMEPHOCTU pacnpefeneHuns anesponecyaHbix nopoa M B-21. MNec4yaHUCTOCTb pas-
pesoB NI B-21 6narogaps BblWEYNOMSAHYTbIM FEHETUHECKUM M Naneoreomopdonormiecknm 0CoO6eHHOCTAM (3aN0XKeHUe 3TUX
OTIOXKEHWUM U NOCNEAYIOWMI UX YaCTUYHbIM Pa3MbIB B NpeAaneKCMHCKOE BPEMS) XxapaKTepu3yeTcs O4eHb HEPaBHOMEPHbIM
pacnpegeneHnemM. Hapsgy ¢ 9TMM Ha npuMepax M3BECTHbIX MECTOPOXKAEHWW, NpoaHann3nMpoBaHbl CeAUMEHTaLMOHHO-
naneoreomMopdonormyeckne Npeanocblikn GopmMuMpoBaHna 3anexken HedpTU U raza B ITUX TEPPUTEHHbLIX OTIOKEHMAX W
BblaeneHbl 6naronpuaTHble Ans 06pa3oBaHuKs NOBYLIEK YI1EBOAOPOAOB YHACTKM.

KnroyeBsbie c/ioBa: HepTerasoHOCHOCTb, necyaHble Tena, 44B.

This investigation is devoted to assessing the hydrocarbon potential of Upper-Tulian terrigenous complex of Dnieper-Donetsk
depression (DDD), and value of the role of sedimentary-paleogeomorphological criteria of petroleum exploration in these
strata. As an object of research were selected sediments of productive horizon V-21, with the most perspective, in our
opinion, the central part of the DDD, namely territory Sribnenska depression and its frame. The vast amount of geological
and geophysical examinations of this terrigenous complex within the area (a large number of key and parametric wells that
uncovered it) allow to draw conclusions about patterns of formation of traps with its deposits.

According to the core samples it was analyzed the lithology of silt-sandy sediments and argillaceous rocks that contain them.
The lithological composition of productive horizon V-21 is represented by mainly of deep-water kind dark-colored flysch clayey
sediments. Sandstones are composed of quartz, gray to light gray colouring, of different granularity, of massive textures, or
different lamination (cross-bedding, cross-ripple, moldlike, gradational interruptedly-horizontal- bedding).

Fine-grained sandstones are dominated by size of debris material. The matrix is represented by finely and coarsely big-scaled
monoclinic kaolinite, in some cases the presence of degraded hydromicas impurities or rarely - carbonate (calcite, ankerite,
siderite) is marked. The origin of sandstones is apparently associated with carryover riverine sandy material into stagnant
type depressive basin, and subsequent distribution and re-deposition by underwater delta, turbidity and contour currents.
Built on logging data the lithofacial-paleogeologic profiles demonstrate patterns of silt-sandy bodies distribution in
the vertical section. They occupy a subordinate position, forming layers, lenses, bar shapes ranging from 5 to 20 m and
alternating between layers of mudstone and limestone. According to the log-based mapping of informative sedimentological
parameters the spatial distribution pattern of silt-sandy rocks of productive horizon V-21 was defined. Sedimentary-
paleogeomorphological prerequisites for the formation of oil and gas traps in these deposits were analyzed by using the

examples of known fields.
Keywords: oil and gas bearing, sand body, DDD.

BCTYN

Mpo6nemi HapTOra3oHOCHOCTI  MPOAYKTUBHUX
FOPU30HTIB HUMKHbLOBI3ENCbKUX BiaKnagis [Hin-
poBCbKO-[JOoHeUbKOi 3anaauMHun (O443) npuceaye-
HO BENMKY KiNbKiCTb HAYKOBKUX NpaLlb. MaTtepianu
NOLWYKOBOro Ta napamMeTpuyHoro 6ypiHHA Tepu-
Topii CpibHeHCbKOI aenpecii Ta i1 obpamieHHs
CNyryBasn OCHOBOI A/ MPOBEAEHHS nonepe-
[HIX MOLIYKOBKUX AOCHigXeHb. BennKnin BHECOK
Yy PO3BUTOK LIbOrO MUTAHHSA B Pi3Hi POKK 3pO6HU-
M CNiBPOBGITHUKN YepHIriBCbKOro BiadiNeHHs
YkpArPIl: O.10. NykiH, I.1. Bakapuyk, C.T. Bakap-
yyK, T. M. MpurapiHa, b.I. Kabuwes, H0.b5. Kabu-
wes, I.I. Aem’sHeHKo, B. B. MakoroH, B.A. [ynos;
AOrmn «Ykpreodismka» M.[. €rypHoBa, M.{. 3a-
MKOBCbKKMK, 3.9. Bonumubkmn, O.T. Liboxa; IHCTK-
TyTy reonioriyHmx Hayk HAH Ykpainu B. K. laBpuu,
B.B. BposeHko, B.A. ba6aparnu, JI.l. Pa6uyH,
B.l. Nonetaes Ta 6Garato iH. HWXHbOBI3ENCHKI
HadTorasdoHocHi Bigknaan A3 gocniaysanucb
Yy Pi3HUX acneKkrax, OOHWM 3 AKWUX € 3aly4eHH$
ceauMeHTaLinHO-NaneoreoMopdOoNoriYHUx  Kpu-
TepiiB y MollyKax MPOMUCIOBUX CKYMYEHb BYr-
nesogHis (BB). B po6otax akaa. HAH Ykpainu
O.10. JlykiHa [1] noKa3aHo, L0 AOLiNbHICTb 3aCTO-
CyBaHHS BULIE3rafaHuUx KpUTEpPIiiB BU3HAYAETbLCS
reoiMHaMiYHMMM 3aKOHOMIPHOCTAMKU GOpPMyBaH-
HS1 OKPEMMX 0Ca0BMX KOMMIEKCIB aBNaKOreHHMX
6acenHis.
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META TA METOAM AOCNIAXKEHDb

MeToto npoBeaeHux AoChigXKeHb 6yno BignpaLyo-
BaHHS celMMEHTaLiMHO-NaneoreoMopdonoriyHnx
KpUTEPIIB NPOrHo3y HadpTOrasoHOCHOCTI Y Bepx-
HbOTY/IbCbKOMY TEPUTE€HHO-A0MaHIKOIAHO-MNIMHKUC-
Tomy Komnnekci 443, 3okpema I B-21 Ha Tepu-
Topii CpibHEHCbLKOI aenpecii Ta il o6paMeHHs.

Bu3HayeHHs pi3HUX 3a npupoaoto, Mopdo-
norieto niwanux Tin (MT) 3a KapoTarKHUMU (3 No-
BHUM BWKOPUCTAHHAM JITONOMYHUX [AOCNIAKEHb
KepHa) AaHMMMK Ta ix JOCTOBipHa Kopensuis Ao-
3BOJIUIM OXapaKTepuayBaTh PO3pi3 CBEPASIOBHH,
O PO3KPWIM AdaHi BigKIagM, HA3KOK OCHOBHMX
CeAMMEHTONOrNIYHMX napameTpiB. Lle 3aranbHa
NOTYXHIiCTb OKpemux [T KomMnneKkcy, cymapHa
TOBLLUMHA MICKOBMKIB (YyNaMKOBMX nopia), Kifb-
KiCTb MilWaHmMx naacTiB. Y CYKynHOCTI 3 BCTaHOB-
JIEHHAM 3arajbHuXx JiTonoro-gauianbHuUX i na-
neoreorpadivyHnx 0co6aNBOCTEN GOPMYBaHHS Lie
[I03BONUIO OKPEC/IUTU KJTIOYOBI CeAUMEHTaLLIMHO-
naneoreomMopdoNoriyHi 3aKOHOMIpPHOCTI HadTO-
ra3o0HOCHOCTI BKa3aHMX BigKnadiB B LinOMYy Ta
okpemux MNT 30Kkpema.

Biaknaam Ml B-21 pasom 3 I B-23 1a B-22
BXOAATb A0 CKlaay BepxHbOTyNbCbKOro nillaHo-
JOMaHIKITO-IMMHUCTOro cegMMeHTaL,iMHOro KoMnM-
JIEKCY, SIKMM YMOBHO 3iCTaBNAETbCA 3 BEPXHbO-
TYNbCbKUM  FOPM30HTOM  CXiaHO-EBpONENChbKOI
nnatdopmu a6o niazoHoto C v nieaeHHoi okpaiHu
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POJIb CEQUMEHTALIAHO-NAIEOFEOMOP®O0/ION4YHUX KPUTEPIIiB Y MPOrHO31 HAOTOrA3OHOCHOCTI...

[JoHb6acy. Hanbinbwunx notyxkHocten (150-350 m
i 6inbwe) Ml B-21 gocsirae B Mexax CpiGHEHCbKOI
3anaguMHu (Hambinbl MOBHI po3pisn Ha CaBWH-
KiBCbKil, 30pKiBCbKiN, PyaiBcbKin, [MicKiBCbKiN,
PiyHin, CBUCTYHKIBCbKIN, JlyLueHKiBCbKiM, CBUPU-
[iBCbKin, HepBOHO3aBO/CbLKIM Ta iHWMKX naowax),
B HaMbiNbll 3aHypPeHin LeHTpasbHi YacTuHI rpa-
6eHy (KomuwHsaHCbKa, bakymiBcbKa, JIMCIBCbKA,
MNMepeBo3iBcbKa, CosoxiBCbKa, HinbCcbKka Ta iHLWI
naou), Ha nNiBAEHHOMY cXuii rpabeHy (Pag4veH-
KiBCbKa, Copo4nHCbKa, MavycbKa, PyaeHKiBCbKa,
MepewenuHebKa, WlaHgpiBecbka, OpenbcbKa Ta
iHWIi nnaouwi), Ha cxodi niBAeHHOI MPUOOPTOBOI
30HM (3ayenuniBcbka, HoBoMMKONaiBcbKa, Mu-
xanniBcbKa, KpeMeHiBcbKa Ta iHwi naouwli) [2].

CelcMiYHUIM KOMMJIEKC, 9KUIW BignoBiga€e BiA-
KnagamMm Xlla M.-¢.r., oOMexeHun 3HU3y nepesa-
BEPXHbLOBI3ENCLKUM  (NepeaBepPXHbOTY/IbCLKUM),
a 3Bepxy — nepefasieKCMHCbKUM MNepepuBamu
B OCaJKOHAKOMWYEHHI, LINKOM BMNEBHEHO BU/i-
JIFETLCA Y XBUNbLOBI KapTUHI MO MOKPiBENbHO-
MYy MPUNSAraHHIO BiaOUTTIB 3HMU3Y Ta Y3ro4XeHOo-
MYy MOBOKEHHIO YM 3pi3aHHIO 3BEPXY. B mMexax
JlyLEeHKIBCbKO-HepBOHOMYLIbKOI 30HW 3a AaHUMU
cencMmonitocTpaTurpadiyHoro aHanisy [3] cymap-
Ha NOTYXHicTb BigknagiB Xlla m.-¢. r (B-21, B-22 i
B-23) ctaHoBWTb 380-500 M. B 06'€Mi rOpn30HTY
Buainstotbea NI B-21Hi Ml B-21B.

Y nitonoriyHomy cknagi NI B-21 npeacrasne-
HWUM NepeBarKHO TEMHOKONIPHUMKU RiOIAHUMHU
MUWHUCTUMUM BigKnagamu genpecinHoro suay. Ce-
pea naneoHTONIONYHUX PELITOK BiAMIYEHi MiaHK-
TOHHI dopamiHipepwn (36igHEHI MiKpodayHICTUYHI
KomreKen signosigatoTb Xlla M.-d. T.), cnikyam
ryboK, OCTPaKoAM, POCMHHI PeLLTKM (BKIOYaoun
BiAOWTKM paHHbOKaM'SHOBYriNbHOI dopu 3a40-
BiIbHOro abo rapHOro 36epexeHHs), NidHbOoTY/b-
CbKi CNOpPOBO-MWJIKOBI KOMIMIEKCH, PiBHOMaHITHa
ynbTpamikpobiota (cynbdatpenykytodi OaKTtepii,
LiaHoGaKTepii). CKnag rMWHUCTOI PeYOBUHM iCTOT-
HO rigpOCNOAUCTUI 3 AOMIlLKaMKW 3MillaHoLlapy-
BaTMx MiHepanis (iHoAi NigBULLEHUIK BMICT po36y-
xalumnx ¢as) i KaosiHiTy, Wo CBiAYMTb Ha KOPUCTb
iX eKpaHyl4Mx BAaCTMBOCTEM Yy TOMY BMMNAAKy
KOJIM BOHW CNyryloTb eKpaHaMu Ansa HapToHacu-
YeHuX aneBponiwaHunx nopia.

Heob6XigHO  MiAKPECNUTU  reoxiMiyHy cne-
uMoiky nenitoMmopdHMX  BigKNagiB  Nitosoro-
cTpaTurpadiyHOro KOMMeKey. Ix 36arayeHictb
OpraHivyHO PEYOBMUHOK NOEAHYETLCH 3 NiABULLLE-
HMM BMICTOM HU3KU €/IeMEHTIB, BK/IlOYalo4M pafi-
OaKTMBHI (ypaH, Topin). OcTaHHE cnyrye giarHoc-
TUYHOIO 03HAKOLO, OCKINbKKM POOUTL aHi BigKnaam
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NMOMITHUMM Ha Aiarpamax pafioaKTMBHONo Kapo-
Taxa. Bwmict Copr Bapitoe Big 1 o 3,5-4% i 6inb-
e, Wo TaKoX € CBi4YEeHHAM Ha KOpPUCTb HadTO-
MaTepPMUHCLKOro MoTeHLiany gaHux BigKnamis.

lMickyBaTicTb po3pisiB Ml B-21 xapaKtepusy-
ETbCA AyXKe HepiBHOMiIpHUM po3anoginom. Len M
npeacTtaBNeHUn CYKYMHICTIO Pi3HUX 3a MOpdo-
JIOTIEI0 TEPUTEHHMX Ti1 MOTYXHicTiO Big 3—-5 A0
40-60 m. bygoBy Bigknaais Xlla Mm.-¢. . B Cpi6-
HEeHCbKIN aenpecii Ta ii o6pamneHHi, ge 3Haxo-
OUTbCA PanOH JOChiAKeHb, Ta xapaKTep po3nofi-
Jly aneBponiwaHunx Wwapis Aob6pe iNtocTpye HU3Ka
nobyaoBaHuX Hamu npodiniB Ta Kapta napame-
TpiB nickyBaTtocTi Ml B-21 (puc. 2). 9K 6yno 3a-
3HaAYeHo BULIE, Uila HU3Ka PO3pPi3iB LeHTPasbHOI
i nmiBAeHHO-cxigHOi YactuHu [O/13 (ConoxiBCbKa,
PyneHkiBcbKa, LaHapiBCbKa Ta iHWI noLi) xa-
paKkTepM3yloTbesa AediuMTOM MicKyBaTocTi abo ii
NOBHO BiACYTHICTIO (DAiLIOiAHI aneBPOrINHUCTI i
TMIMHAUCTI TOBLL,).

AnesponiwaHi Tina B po3pisi 3armMaloTb Mig-
nopsiikoBaHe TMOJIOXEHHH, YTBOPKOOYM Mac-
TWU, NiH3K, GapoBi GOpmMKU MOTYXKHICTIO Big 5 A0
20 M, nepeMeroBaHi npollapKkamu aprinitie i
BanHsaKiB. iCKOBUMKM KBapLOBi Cipi, cBiTNO-Cipi,
Pi3HO3EPHUCTI, TEKCTYPU MacCUBHIi abo 3 pPi3HO-
MaHITHOIO  WapyBaTicTid (Koca, KOCOXBWSAC-
Ta, MynbAoBWAHa, rpajauiiHa nepepuBYacTo-
ropmM3oHTanbHoLWapyBa, KocollapyBsari). 3a
po3MipamMu ynaMKOBOIro MaTepialny nepeBaxatoTb
APiGHO3EPHUCTI NiICKOBUKU. LilemeHTOM chyrye ne-
peBaxat4nin apibHO- i KPYMHOMYCKYBaTUiM MOHO-
KNIHHWUIM KaONiHIT, NPUCYTHA AOMIillKa aerpajoBa-
HUX rigpocniod, piawe KapboHaTiB — KanbLuTy,
aHKEePUTY, CUAEPUTY.

3BarKatoum Ha CTPYKTYPHI i TEKCTYpPHI 0cobnu-
BOCTI, FpaHy/IOMETPUYHI MapaMeTpH i, FONIOBHE, Ha
napareHes i3 nepeBaxalyMMn y po3pisi nopoaa-
Mu, reHeauc MT NI B-21 noB'a3aHni 3 PiYKOBUMMU
BMHOCaAMW MilW@aHoro matepiany B OenpecinHuin
6acenH 3acTinHOro TUMYy, 3 MOro PO3HECEHHAM i
nepeBigKNafeHHAaM NiaBOAHO-AENbTOBUMHU, Typ-
OiAUTHUMMU, KOHTYPHUMU Tedigmu, GopmMyBaHHAM
By3noBux lT Ta iH., a TaKOX 3 GOpPMYyBaHHSAM pi3-
HOMaHITHMX aKymynsaTuBHux Tin [4] (puc. 1, 2). B
uinomy, Bigknaau MNr B-21 ¢dopmyBanmcb B ymo-
Bax MIiNKOBOAASE MOPCbKOro 6acenHy B TpaHcrpe-
CUBHWI eTan ocafKOHaKoMnYyeHHs. HakonnyeHHs
OCafllKiB BigbyBanocb MNpu €BCTAaTUYHOMY KOJIU-
BaHHi piBHS BOAM B GacewHi cegnmeHTalii (piB-
HA naneomops), WO NpM3BOAUIO A0 3MiHW GiNbLu
Manux UMKIIB ceaMMeHTalii B nepiog 3arajibHoi
TpaHcrpecii. INiCKOBUKK | aneBposiTU MaloTb KiK-
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Puaincwim-3. TIT B-21n
wep 19, T, 47574760 M

Thuewkincee-T, TIT B-21n
ECpn 2, AT AEEI00
L= 4.0 m; 5.5 m mia nepoy

Kpacnosmoacssa=2, I B-21s
ECpn 5, inm, S072-5084 s
L= 4.4 w; 2,0 n i mepay

Kpacmomnoacsss=2, [ B2 1n
wepi 4, v S06T=5072 u
L= 2.5 m: 2.0 m mig Bepy

Crapuaincieza=3, [TF B2 In
wepie 24, o, J904-491 1 w0
L= 3,00 aa; 00,2 na w3 mepocy

Crspaiinciis-5, TTF B-2in
wepn 24, i A9 u
L= 3.0 a0 1.0 5 mia mepos

Cenpiaiscesa-12, 117 B-21e
wepH 1. i A9H0-5000
L= 10,0 s 1% i nia mepey

Conpraincei=12, [ B=21n
wzpn L, i, 49%0-5006 w0
L= 10,0 a; 1,2 s sk mepoy

Puc. 1. MakpodalianbHi XapaKTePUCTUKM MICKOBUKIB NPOAYKTMBHOIO rOPU30HTY B-21

HOMOPMHI (ycKonoaibHi) popmu nitomu, yTBOPIO-
I0Tb BY3/10Bi NillaHi akymynatueHi Tina (BMAT), wo
B NMOEAHAHHI 3 EKPaHYIOUYUMU MMMHUCTUMK BiKNa-
JaMW CTBOPIOE MO3UTUBHI YMOBM AN aKyMynsuii
BB [5].

3 Bigknagamu NI B-21 acouiloeTbcH 3aKiHYeH-
HS1 TP@HCIPECMBHOIo eTany oCagKOHaKOMUYEHHS,
B MoAasnbllioMy, B NepeaaneKCUHCbKMI Yac, BOHU
3a3HaJ/i1 B PiBHOMY CTyMNeHi iIHTEHCUBHOCTI PO3MU-
BY. B Mexax JlyLeHKiBCbKO-HepBOHOYLIbKOI 30HM
Ais po3MMBY NposiBMnach cnabo, a, Hanpukiag, B
MeXax MiBHIYHO-3axigHOi YacTuHM CpiGHEHCbKOI
aenpecii NnoBHicTio po3muTi Bigknaan NI B-218
(puc. 2) rmboKosansratymnx (mepeBaxHo Ha rn-
6nHax 5—6 KM i 6inbwe) NI HUAKHBOrO KapboHy
B Mexax CBMpUAIBCbKO-HepBOHO3aBOLCLKOIO
Bany, Wwo po3aainse CpibHeHCbKY | MaaHiBCbKY fe-
npecii B LeHTpanbHi yactuHi 443.

lNepeBarkHa 6ifblWICTb POAOBULL 3 MOKNaaa-
Mu y I B-21 npuypoyeHa A0 piBHOMaHITHUX 3a
po3Mipamu, MoOpdONoried i reHe3ncom JioKasb-
HUX CTPYKTYP: YiTKO BUPaXEHNX MO ME3030MCbKO-
KalHO30MCbKKX BiflKnagax BasiB i 6paxiaHTUKNI-
Hanewn; BHYTPILUHbOYOXONbHUX (6E€3KOpPEHEBMKX)
CTPYKTYp, MNOB 3@HMX 3 MPUCYTHICTIO KPYMHUX Na-
neoreomMopdonoriyHnx Gopm Ta audepeHUinHUM
YWiNIbHEHHSM CKlaAHOMOBYA0BaHMUX KOMIIEKCIB.
3aBasKM UMM 0COBIMBOCTAM TPaAMULIMHO BENUKY
ponb Yy MPOrHo3i HadpTOra3oHOCHOCTI BiAKNanis
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uboro My AA3 BigirpatoTb ceguMeHTaLinHO-
naneoreomopdonoriyHi KpuTepii.

JlitonoriyHi  dakTopyu HaTOra3oHaKOMUYEHHS
XapaKTepHi fK A8 nocTceAnMMeEHTaLIMHUX CKna-
[IOK, TaK i Ans BHYTPilUHbOYOXONbHUX dopMm. [Ons
pPOAOBML, Ha TUMOBMX @HTUKIIHANbHMUX NiAHATTAX
CMOCTEPIraeTbC CyTTEBE [OMiHYBAHHS PI3HUX
FrEeHEeTUYHUX TUMIB BUKIMHIOBAHHSA. Ha HMX TaKoX
BiAMIYa€ETbCA MNepeBaXKHa MNPOAYKTUBHICTb He
NPOCTO MiKaTUBHO aAedopMOBaHUX [06pe BU-
TPUMaHUX NOo NJoLli NillaHKUxX NNacTiB, a pisHOMa-
HITHMX 3a MOpPdONOrieto (reHe3ncoMm) NiH30MNoAi6-
HUX, KIMHODOPMHUX YM 3MIHHMX MO TOBLUMHI [T.
XapaKTepHUM MPUKIa[aoM y LLbOMY BiIHOLWEHHI €
AHacTaciBCcbKe 6aratoniactoBe HapTOra3oKoH-
[leHcaTHe poAoBMLLE, SIKe, 40 pedi, po3TalloBaHO
B paMoHi Halux AocniaeHb. BoHO npuypoyeHo
[10 TUNOBOI Naneo30MCbKOi BpaxiaHTUKAiIHaANI, AKa
NPOCTEKYETLCS A0 NEPMCbKUX BiAKNadiB BKIOY-
HO, i 3aHYPEHO NiA MOHOK/iIHaNbHO 3angralyMmMu
MEe3030MCbKO-KaHO30MCbKUMU BiiKnagamu. [pu
NPOBIAHIN PONi CTPYKTYPHOro daKrtopa Ans Hboro
XapaKTepHo MopdOonoriyHe pisHOMaHITTa NPoayK-
TMBHMX [T.

Ha AHacTaciBCbKOMY poaoBMLL HadToBI No-
Kiaam ropnaoHTie B-20 i B-21 npuypoyeHi 10 aKy-
MynaTuBHUX MT nnsxeBoro i 6apoBoro TUNIB, Lo
YCKIa[IHIOKOTb TPaHCrpecuBHi niwaHi nnactu. Oco-
O6/IMBUI IHTEPEC 3 TOYKMU 30pY OLLIHKK MEepPCrnexkTnB
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CYMIXHUX MOHOKJTIHANbHUX i MIXXCTPYKTYPHUX Ling-
HOK CTAHOBWTb CTPYKTYPHO-MITONOMYHUI HadTOBMM
noknag B-21, npnypoyYeHnin 10 NiCKOBUKY, LLO BK-
KJIMHIOETLCS A0 CKeniHHA. o-nepue, ue niarsep-
KY€ 3HAYEHHS aHOro iHTepBasy 9K CaMOCTIMHOIO
HadTOra3oHOCHOIr0 KOMIJIEKCY, PO3MOBCIOAXKEHHS
AKOrO0 KOHTPOJIIOETLCHA CTpaturpadiyHUM BUKIK-
HlIoBaHHAM. lMo-apyre, 3Ha4yHa BUCOTa | JOCUTbL BU-
COKMM CTyMiHb 3anoBHEHHS nacTku (~0,6) ceig4yaTb
npo CApUATAMBI YMOBM HapTOrazoHaKOMUYEHHS
Ha Kpwuiax i nepuKkiiHanax NigHATTIB.

JlyueHKiBCbKO-YepBoOHONyLbKa 30Ha, $Ka
po3TawioBaHa Yy 3axigHin 4YacTuHi [MMHCbLKO-
ConoxiBCbKOro HadTOrasoHOCHOrO panoHy, —
HaMbiNblW ACKPaBWW MONIFOH ANAs JeMOHCTpauii
poni ceauMMeHTauiMHO-NaneoreoMopdonoriyHnx
KPUTEPIiB Y NPOrHo3i HahpTOra3oHOCHOCTI BigKNa-
ais NI B-21. BoHa Hanivye wicTb pogosuu, BB —
MexegniBcbKo-lonoToBLWMHCbKE,  JlyLEeHKIBCbKe,
PyniBcbKo-KpacHo3aBoOACbKe, CBuUpuUaiBCbKE,
YepBOHONYLIbKE, Ta XapaKTepU3YETbCH MaKCH-
ManbHUMU LWiNbHOCTAMM PO3BiJaHUX 3anaciB i

el ™

Puc. 2. KapTa napameTpiB nicKyBaTOCTi NPOAYKTMBHOIO ropn30HTy B-21 LeHTpanbHoi YacTuHu 443
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NPOrHO3HUX PEecypciB, WO 30CeperKeHi y NpPoayK-
TUBHOMY FrOPU30HTI B-21.

JliTonoriYHMM ra3oKOHAEHCATHMW MoKMag ro-
PU30HTY B-21H B ymMOBax MOHOK/iHaNbHOIO 3a-
JIFraHHA MPUypoYEeHni 10 MiCKOBMKY, LLLO BBEPX MO
NiOHATTIO 3aMilLYETLCS aIEBPOJIITOM i BUKIUHIO-
€TbC4. [1pU LbOMY IMMHUCTE MEPEKPUTTS NOKNaay
TaKOX BUSIBNISE O3HAKU BUKIIMHIOBAHHA BBEPX MO
NigHATTIO. TAKUM YMHOM, ICHYBaHHS Y LIMX yMOBax
ra3oKOHAEeHCcaTHOro noKnaay CnpocToBYE YyABIEH-
HS NPO HEeOoOXiAHICTb 0COBAMBO HaAiMHOIO eKpa-
HyBaHHS NITONOMYHUX NACTOK A1 iX NPOMUCIOBOI
HadTOra3oHOCHOCTI.

CBUpuUAIBCbKE ra30KOHAEHCATHE POLAOBMULLE.
Ha piBHIi MigowBK BEepXHbOBIZENCbKUX BiAKNaaiB
CTPYKTypa dBNse cobot HaniBbpaxiaHTUKIiHaMNb
NiBHIYHO-3aXiAHOro MPOCTAraHHs, iKa Ha 3axoAi
BiOOKPEMMOETbCS BiA JIyLLEHKIBCbKOI CTPYKTypH
TEKTOHIYHMM MNOpPYWEHHAM aMnaiTyaol 6/n3b-
Ko 30 m. CTpyKkTypa B NiBAEHHIN i cxigHiM 4ac-
TUHax TaKOX YCKNagHeHa CcKuaamu (amnnityga
30-50 ™). HaaBHiCTb LUMX NOpYyLIEHb, AKi BiacyT-
Hi 3a CEeWCMIYHUMKU [aHWUMK, OBrpPyHTOBYETHLCSH
Pi3HOO (PNIOIIOHACUYEHICTIO OJHOMMEHHUX MNPO-
OYKTMBHUX MNacTiB y cBepa/sioBUHax. pomucno-
Ba MNPOAYKTMBHICTb pofoBMLla noB'a3aHa 3 [
B-20H, B-21B, B-21H, B-22B, B-22H, B-23H i
TypHENCbKMMM Bigknagamu — Ml T-3, T-4.

B Ml B-21 BcTaHOB/EHI ABa ra3okoHaeHcaT-
HUX MOKJIaAN — Y BEPXHIN | HUXKHI YaCTUHaX PO3-
pi3y. Noknaam ropu3oHTy B-21 B HE3HA4YHI 3a po3-
MipamMu i BU3Ha4YeHi TiNbKK B BOX CBEPASIOBUHAX
B CXigHi/ 3aHypeHin 4YacTuHi CTPyKTypu (cB. 51
i 6). B cB. 51 oTpumaHo npunaue rasdy gebitom
97,1 Tc. M3/006yY. B 6inblUOCTi iHWKX CBEPATOBUH
rOPU30HT BOJIOHACUYEHWH, B IEAKUX 3aMIlLlyETbCS
WinbHMMKM nopogamu (cB. 2, 3, 50). EpeKkTnBHa
TOBLLMHA KONEKTOPIB — 5,6 M, KoediLlieHT nopuc-
TocTi — 0,085-0,12. MNMoknag ropu3oHTy B-21H
BCTaHOB/IEHMN BMNPOBYBaHHAM cB. 12, ae6it
ragy — 174,8 tuc. m3/006y. EbeKktnBHa ToBLIMHA
CTaHOBUTb 2,8 M, KoediuieHT nopuctocti — 0,08.
B iHWKX cBEpANOBUHAX KOMIEKTOPU 3aMillyloTbCs
WinbHMMK nopodamu. O6uaBa NoKNaau NiacToBi
JIITONOTiYHO OBMEKEH.

MexeniBcbKO-l0/10TOBLMHCbKE  Fa30KOHAEH-
caTtHe pogosuuje. Ha piBHI NigowBW BepXHbOBI-
3EeMCbKUX BiOKIaiB Le pPoAoBuLLE ABISE COO0I0
CTPYKTYPHWM HiC NiBHIYHO-3aXigHOro NpoCTAraHHs,
YCKNaJlHEHWI CKMAaMK 3 NiBAEHHOrro 3axoay i nis-
HiYyHOro cxopay. OcTtaHHE po3ainse JIyLueHKIBCbKY
i MexefiBCbKy CTPYKTYpW. OpYLLUEHHSA, AKe PO3-
Ainsie ToNoTOBLIMHCBLKY i MexefiBCbKy CTPYKTYpH,
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3a gaHumu MCIT, He nepeBuLIYE PiBHA NigOWBK
BEPXHbOBI3ENCbKUX BiaKknaais. [loknagu rasy
BcTaHoBneHi B 1IN B-20, B-21B, B-22 i B-23.
MNMoknapg rady B ropu3oHTi B-21B He3Ha4HWM
3a po3MipaMu i € NaacToBUM, JIITONOrNYHO oOMe-
EeHUM. 3a JaHUMMK BUNPoOyBaHHA BiH BCTAHOB-
JIEHUN TiNbKKM B CB. MexeaiBCcbKa-2, Ae 0ep*aHo
npunaue rady 156 tnc. m3/006y. B iHWKX cBepa-
JIOBMHaX KOJIEKTOPU TOPU30HTY abo BOAOHAaCH-
yeHi, abo npeacTtaBneHi LWiNnbHUMKM MOPOAAMM.
EdekTnBHa TOBLUIMHA KonekTopiB — 2,4-5,6 ™,
KoediuieHT nopuctocti — 0,08-0,12.
PyniBcbKO-KpacHO3aBOA4CbKE ra3oKOHAeHcaT-
He pojgoswuie. Po3TawoBaHe Ha 3axig Bia CBu-
pUAOIBCbKOro poAoBULLa, Bif SKOro BigainseTbcs
He3Ha4yHolo CiaIoBMHOIO. Ha piBHI nigowsn Bepx-
HbOBI3EMNCbKMX BIAKNAMIB Y Mexax Mol Buai-
naeTbcs KpaCHO3aBOACBKUM CTPYKTYPHUM HiC i
PyniBcbKa GpaxiaHTUMKNiHaNb MiBHIYHO-3axiAHOIoO
npoctaraHHs. lNnowa po3duta TEKTOHIYHUMU NO-
pylleHHsaSMK amnaitygolo 25-75 M Ha OKpewmi
610KN. [a30KOHAEHCATHI NOKNaAuM BCTAHOBNEHI B
ropusoHTtax B-15, B-16B, B-20H (PygiBcbKa fi-
naHKa), B-21, B-22 (PyniBcbKo-KpacHo3aBoacbKa
fingHka) i B-23H (KpacHo3aBoacbKa [AinsiHKa),
T-3, T-4 (PyniBcbKa ginsiHKa). lNoknaau rasy B ro-
pu3oHTax B-15, B-16B i B-20H He3Hau4Hi 3a po3-
MipaMM i € NN1acTOBUMU CKNEMIHHUMMU
MNMoknag rasdy B ropm3oHTi B-21 B BcTaHOBE-
HWUI B Mexax PyaiBcbKoro ckieniHHa B ¢B. 2 i 4.
[e6itv rasy caratotb 123,5-132,8 t1c. m3/006y.
Konektopn ropu3oHTY PO3NOBCIOMKEHI Ha BCiK
naowi i BiACYTHi TiNbKW Ha NiBHIYHOMY 3axofi B
cB. BonuHiBcbKa-1 Ta BonuvHiBcbKa-3. KoediuieHT
nopucrtocti — 0,13, edbeKTUBHaA TOBLIMHA — 7,5 M.
MpomucnoBi nNpunaMBKM rasy 3 TOPU3OHTY
B-21H oTpumaHi B mexax KpacHo3aBoACbKOI fi-
NISHKM B cB. 3—5. KONeKTopu MOBHICTIO BiACYTHI
B MiBHIYHO-3axigHi Ta NiBHIYHIN YacTMHax Kpac-
HO3aBOACLKOI AiNSHKN. B iHWKX CBEPANOBUHAX B
Mexax rOpU30HTY BUAISIEHI BMOOHACKYEHI MNiCKO-
BUKMW, KOeQiLEHT NOPUCTOCTI AKUX 3MIHIOETLCH B
mMexax 0,07-0,10. MNpu BuNpobyBaHHi cBeEpPaIO-
BWH OTpuUMaHi ae6iti Big 71 o 200 Trc. m3/0006y.
MNMoknag ragdy naactoBUi, NiTONOrYHO OOMEXKEHUN.
YepBOHOyLbKE ra30KOHAEHCATHE POAOBHLLE.
Ha piBHi nigowBn BEpPXHbOBI3ENCbKUX BigKnaaiB
CTPYKTypa iBNIiE COBO0 Nonory Tepacy, sika obme-
YKEeHa 3 yCiX OOKiB TEKTOHIYHHUMMW MOPYLUEHHAMM 3
amnnityagoto 30-60 M. lpomucnoBa NPOAYKTUB-
HiCTb BCTAHOBJ/IEHA B rOPU30HTax B-16H i B-22. 3
ropn3oHTy B-21 B OTpUMaHi HEMPOMMUCAOBI Npu-
nanBeu rasy B cB. 316.
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CBUCTYHKIBCbKE ra30KOHAEHCaTHE POLOBMHLLE.
PoaoBuule Ha piBHI NigowBN BEPXHbOBIZENCbKNX
BiAKNafiB npeacraBfieHe MoJIoro Tepacoto, gKa
no nigMomy nnactiB o6MexXeHa CKMA0M 3 aMMiTy-
noto 20-40 m. BiH € rpaHuueto HepBOHOMYLbKOTO
poaoBuLLa. 3axiJHa YaCTUHA CTPYKTYPU yCKnagHe-
Ha oKpemum ckmaom. CB. CBUCTYyHKiIBCbKa-377,
fIka NpobypeHa B Mexax CTPYKTYpU, BCTaHOBUNA
NMPOMMCNOBY TFa30HOCHICTb TOpPM30HTIB B-18B,
B-20H i B-21H. 3a aHanorieto 3 YepBOHONYLb-
KUM POAOBULLEM MOXHa O4YiKyBaTW, WO NOKNaau
NoB’I3aHi 3 HeaHTUKNiHaNIlbHUMW NITONOTMIYHUMMU
nactkamu. Noknag ropM3oHTy B-21 H xapakTtepu-
3YETbCH TAaKUMU NapamMeTpamMun KONeKTopiB: edek-
TMBHaA TOBUWMHA — 5,6 M, KOediLLiEHT NOPUCTOCTI
— 0,09. [1e6iT rasy, oTpMMaHui npuv BUNpoobyBaH-
Hi cB. 377, ctaHoBUB 36,5 THC. M3/006Y.

lNMoknaan BB npuypoYeHi nepeBa*kHO A0 HeaH-
TUKNIHANbHUX NITONOrMYHMUX NACTOK, WO € Xapak-
TepHuM ans Bigknagis Xlla m.-d. r. Yci pogosuila
6araTtonnacTtoBi, MalOTb CKNAAHY reosoriyHy 6yao-
BY Ta XapaKTep PO3MNOBCIOXKEHHS KONEKTOPIB.

BMCHOBKU
BctaHoBneHHa nitonorii Bigknagis NI B-21, na-
neoreorpadiyHMX yMOB iX BigKnaAeHHS A03BOMN-
/10 NiATBEPANUTH ICHYIOYI YIBIEHHS MPO iX reHe3uc.
MapareHes3 GniwoigHMX BigKnadiB AEMNpPecinHOro
BMAY, WO CKNaaeHW nenitoMopbHUMN 36aravyeHu-
MW OPraHiyHO PEYOBMHOIO MMHUCTUMM Ta aneB.-
ponilaH1uMK nopoaamu, BOYEBUb, NOB'A3aHNIN 3
PiYKOBUMMK BMHOCaAMM MillaHOro marepiany B ae-
npecinHnm 6acenH 3acCTinHOro TUy.

lMobynoBaHa KapTa MapameTpiB MNiCKyBaTOCTI
Ta HU3Ka niTonoro-dadjianbHUX npodinis Bigobpa-
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YaloTb PO3MOoJin Pi3HOMaHITHUX aneBponillaHmx
akymynatuBHux Tin (BIAT), aki cdopmyBanuch
YHacnigok po3MuBY, PO3HECEHHS i nepeBigkna-
[JEeHHS NiaBOAHO-AENbTOBUMMU, TYPOIAUTHUMM, KOH-
TYPHUMMU TEYiAMKW 0CalOBOro Martepiany.
[MpoBefeHHA KapTyBaHHA NapaMeTpiB niwa-
HUCTOCTI BiaknagiB NI B-21 B noegHaHHi 3 aHa-
Ni30M 0CO6/MBOCTEN OYAOBM MOKIAAiB B HUX
Ha BiAOMWX poAoOBULIAX, WO BXOAATb A0 AOCHI-
[XKyBaHOI TepuTopii, CBiAYMTb MPO CYTTEBY POJb
ceaMMeHTaLinHO-NaneoreomMopdonoriyHmnx nepe-
AymMoB ¢OpMyBaHHS NnoKnagis HapTH i rasy.
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