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FrEONOrA

*B.M. Abenenuyes, K.2eoi.t., 3a8. CEKMOPOM,
*T.A. Cycak, inocenep-mexuonoe I kam.,
*VYrpaincokutl HAyK080-00CHIOHUL IHCMUNMYM NPUPOOHUX 24316

V]IK 622.279.23/4

YMOBU BUHUKHEHHSA 3AINEMJUIEHUX I'A30BUX CKYITYEHb
B MTPOLECI BUBIPKOBOI'O OBBOJJHEHHS ITOKJIAIIB

B 0aniti cmammi agmopamu npoananizo8ano Mexamizm 3aueMieHHs NIACMO8020 2a3y 8 00600HEHUX OLISHKAX NOKIA0I8 8 YMO-
84X NPOsBY 6000HANIPHO2O PENHCUMY NPU HAOXOONCEHHI NAACMOB0I 600U Y 2A30HACUYEH] NOPOSL 00 ‘emu. Bcmanoseneno, wo mMexauizm
3aujeMaAeHHs CKYN4etb 2a3y 3d PAXYHOK NiOUOMY Pi6HS 2a308008H020 KOHMAKMY Md 3d BUOIPKOSUM 0O800OHEHHAM NPUHYUNOBO BIOpi-
SHAIOMbCA 00 EMAMU 3A010KO8AHO20 2A3Y, WEUOKOCMAMU YMEOPEHHA Ma NiOX000M 00 1020 UNYUeHHA. 3pO0ONeHO 8UCHOBOK, WO
came npu 8UOIPKOBOMY 6NPOBAVNHCEHHI NAACHMOBOL 800U PO3NOBCIOONCEHE He2AMUBHE ABUWE 3AWeMAEHH CKYNYeHb 2a3y, AKI 3a
00’ emom Moxcymv 6ymu pi6HOSHAYHUMU NPOMUCTOBUM NOKIAOAM.

3anpononosano 3abnokosani 0b’cmu 2asy, ymeopeHi 3a paxyHOK 6ubIpKo8oco 00600HEHHs, HA3UBAMU 2IOPOOUHAMIYHO-
3aujeMaeHUMU CKynueHHamu 2azy. Jocniodceno ymosu ix ghopmyeants na 6asi usyents npoyecie GUOIpKo6020 06600HeH s NOKIAOIE
Tumoghiiscvroco, Komenescvrkoeo, Bepeszigcokoco ma inwux poodosuwy. Buxodsuu 3 ocobrusocmeil ymeopeHHs 2i0pOOUHAMIUHO-
3aujeMAeHUX CKYNUeHb 2a3y 3a PAXYHOK 6UOIPKOB020 0080OHEHH S, NPONOHYEMbCS 8 KOJICHOMY OKDEMOMY 6UNAOKY NO pO3pi3y NOKIA-
018 U3HAUAMU HEOOBOOHEH] 2A30HACUYEHT IHMEePSanU Ma UNPOOYBAMU iX 3 MEMOI NOOALULO20 GUTYYUEHHS De38600H020 2a3).

Knrouoei cnosa: 3awemnenuii 2as, 6ubipkoge 00600HeHHs, NOKIAOU 8)2N1e800HI8.

B.M. Aéenenyes, T.A. Cycax. YCIOBHA BOSHHKHOBEHHA 3AUJEMJIEHHBIX I'A30BbIX CKOILUIEHHH B
IIPOLECCE H3BHPATEJILHOTO OBBOJHEHHUA 3AJIEJKEH. B Oannoii cmamve agmopamu npoaHaiuuposan Mexamusm
3aujemMaeHUs NIACmo8020 2a3a 6 00B0OHEHHbIX YUACMKAX 3anedicell 8 YCI08UAX NPOABACHUS 000OHANOPHO20 PEXCUMA NPU NOCMYNie-
HUU NIACMOBOU 800bl 8 2A30HACLIUJEHHbIE NOPOBble 00bEeMbl. YCMAHOBNEHO, YMO MEXAHUIM 3aujeMeHls. CKONIeHUll 2a3a 3a cuem
noo0veMa YposHs 2a306005H020 KOHMAKMA U U3OUpamenbHulM 00600HEHUEM NPUHYUNUAILHO OMAUYAIOMCS 00beMamu 3a010KUpo-
BAHHO20 2a3a, CKOPOCMAMU 00PA308aHUs U NOOX000M K e20 uzvamuio. Coenan 8bl600, YUMo UMEHHO NPU U3OUPAMETbHOM 8HEOp eHUU
NAACMOBOU 600bl PACNPOCIMPAHEHO HE2AMUBHOE ABNEHUE 3AWeMNIeHUs. CKONJIEHUI 2a3a, Komopble No 06bemy Mo2ym Oblnb pa6HO-
SHAYHBIMU NPOMBIUIEHHBIM 3ANEHCAM.

Ilpeonosrceno, 3abroxuposantvie 00vembvl 2aza, 06paA308aHHBIE 3a Cuem U3OUPAMENbHO20 00800HEHU, HA3bIBAb 2UOPOOUHA-
MUYECKU-3AUeMIEHHbIMU CKONTEHUAMU 2a3d. Hccnedosanbl yeiosus ux popmuposanus Ha 6ase usyueHus npoyeccos u3oupamenb-
HO020 00600HeHus 3anedceil Tumogpeesckozo, Komenesckoeo, bepezoeckozo u opyeux mecmopooicoenuti. Mcxoos uz ocobennocmei
06pazosanus 2UOPOOUHAMULECKU-3AUJeMTIEHHBIX CKONJIeHUT 2a3a 3a cuem u30upamenbHoco 006800HeHUs, NPedlazaemcs 8 Kaxicoom
KOHKPEMHOM Cyude no paspesy 3anedicell onpeoeisims Heob800HEHHbIe 2A30HACLIUWEHHbIE UHMEPSALbl ONPobO6aAmb UX ¢ Yeblo no-

cnedyoue2o ussneueHuss 6e3600H020 2asd.

Knrouesvie cnosa: sawemnennnitl 2as, usbupamenvrnoe 00600HeHUe, 3A1eHCU Ye1e8000P008.

[pu po3pobui noknaais BB B ymoBax mposiBy
BOJIOHAMIPHOTO PEXHUMY IPU HAIXOKEHHI (BIIPO-
BaJKEHHI) IJIACTOBOI BOJIM y Ta30HACHYCHI ITOPOBI
00’€eMHU BHUHHKA€E SIBHILE 3alIEMJICHHS IIaCTOBOTO
ra3y B 0OBOJHEHMX IiUIsHKax. Hacmikom gaHoro
edekTy € BTpara 3HAYHHX OO0 €MIB JPEHOBAHUX
3amaciB, sIKi He MPHHMAIOTh y4YacThb B PO3pOOIi
MOKJIay, TOOTO TPU MEBHHUX TUIACTOBUX YMOBaX
cTaloTh HeBUIOOyBHUMU. Tomy mpobiema BcTaHo-
BJICHHSI MeXaHi3My BHHHMKHEHHS 3allleMJICHHX Ta-
30BUX CKYITYEHb Ta JIOKAJi3alis iX 00’€MiB y IOK-
NaJli BUKJIMKAE 3HAYHUN TIPAKTHYHHHN 1HTEpec.

EdexTuBHI razoHacuyeHi nopoi 00’ €MH MOK-
JIaJiB BYIJICBOAHIB 3aBXIW € HE3PIBHSIHHO MCH-
IIMMH BIJIHOCHO TOPOBOT0 00’€MY BOJIOHOCHOTO
KOMIUIEKCY, SKHH BMillye moknagu. B mpoueci
PO3pOOKM TOKJaliB, BUIOOYTKY NEBHUX 00'eMiB
BYIJIEBOJIHIB, 3 YacOM BiI0YBa€ThCS IOCTYIIOBE
3HW)KEHHS TJIACTOBHUX THCKIB y MOKJIAAAX, 0 IpH-
3BOANUTH O MOPYIIEHHS NPUPOTHOI TiAPOIUHAMI-
YHOT PIBHOBard B CUCTEMI BOJIOHOCHHN KOMILIEKC-
nmokiaa. BinmoBigHO, BaroMuil €eHEpreTHYHHUM 110-
TEHIIiaJl BOJOHOCHOTO KOMIUIEKCY 3 IMOYAaTKOBUMH

IUIACTOBUMH  TUCKamH (TigpocTaTHYHUMHU  abo
aHOMaJILHO BUCOKMMH) MOYMHAE pearyBaTH, 3 pi3-
HOIO CTYIIEHIO IHTeHCHBHOCTI, Ha 3HW)KCHHS THUCKiB
y Tokjazax. 3a paxyHOK IepenajiB IUIaCTOBHX
TUCKIB Y BOJIOHOCHOMY KOMILIEKCI (ITOYaTKOBUIA
THUCK) Ta y TOKIaai, o mepedyBae y po3poOir
(moTouyHMIT THCK), IJIACTOBA BOJAa TTOYMHAE HAIXO-
JIUTH B TIOKJIAJ] 1 3aMilllyBaTH YaCTHHY paHillie ra-
30HaCHYEHOT0 MOpoBoro 00’ emy. Tomy, € mpupo-
HOIO MIPUYHMHOIO MOSIBA TUIACTOBOI BOJIM B MOKJIAAAX
3a MeXaHi3MOM (POHTANBEHOTO TijoMy (I0ino-
posninie 'BK, koHycoyTBOpeHHSs Ta BHOIPKOBOTO,
TOTO IO BHUMEPEDKYyE MiAAOM KOHTAaKTy, OOBOJI-
HEHHS M0 HANOIIBII MPOHUKHUX MPOIIapKax Ma-
J101, SIK TIpaBUIIO, TOBIIUHH [3].

[Ipu Oyab-sikoMy MexaHi3Mi HaIXOIKEHHS
IUIacTOBOI BOAM B MOKIJIAAM MPUPONHIM € YTBO-
peHHs B OOBOAHEHHX 30HAX MUISHOK 3 TEBHUMU
00’eMaMH 3alIeMIIEHOTO Ta3y.

KiacuyHe ysiBJIeHHSI PO MeXaHi3M 3amie-
MJIEHHS TA30BHX CKYMY€eHb.

B oOBomgHEHIN 30HI TMOKJIAAY pO3PIZHAIOTH
[1,2] mikpo- Ta Makpo3amiemieHuii ra3. Mikpo3sa-
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MIEMJICHUH Ta3 3HaXOJUTHCS B MOPOBOMY CEpEo-
BHINI Y IHCIIEPTOBAHOMY CTaHi, Y BHUIJISAII OKpe-
MHUX po3’eaHaHuX OynpOamok. Mikpo3zalieMIeHHS
rasy BizOyBa€eTbcs Yepe3 HEMOBHE BUTICHEHHS Ta3y
BOJIOIO Yepe3 HEOJHOPITHY CTPYKTYPY MOPOBOTO
MPOCTOPY.

Makpo3zamemnenuii ra3 [1] 3HaxonuTbcs B
TTOPOBOMY CEPENOBUIIIl y BUTIISII «IIJTUKIB» B OK-
pPEMHX HH3BKOIPOHUKHUX 1 CIIa0KOJPEHOBAHHUX
JUIHKaX IJIacTa 3 MO4YaTKOBOIO ra30HACHUYEHICTIO,
sIKi BoJia OOIMIIIa BHACIIJOK HEOMHOPITHOI Oy /10-
BH TIPOAYKTUBHUX BIAKIAAIB 1 HEPIBHOMIPHOTO
PO3MillIeHHSI BUIOOYBHUX CBEPAJIOBHH.

O6’eMH 3alIEMIICHOTO Ta3y XapaKTepu3yloTh-
cs1 Koe(iIlieHTOM 3aJIMIITKOBOI Ta30HACHYCHOCTI B
oOBomHEHI 30HI. BiacoTok 3amemiieHoro rasy
3aJIeKUTh BiJl Py TeosoriyHux (aktopis (B mep-
Iy 4Yepry MOPHCTICTh, MPOHUKHICTh, HEOTHOPIM-
HICTH IIJIacTa), a TAKOXK BiJl TEMITY 1 pIBHOMIPHOCTI
BimOopy rasy 3a miometo. Ha mexanizm 3ammem-
JICHHS Ta3y BIUIMBAIOTh B OCHOBHOMY JIBa MPOIIECH:
Ha MIKpOpiBHI — 3aIlleMJICHHS Ta3y B OKPEMUX I10-
pax (1IpH bOMY KIIIOYOBY POJIb Biflirpae reoMeTpist
Mop 1 KalIsIpHI CUJIM) 1 3aIl[eMJICHHS Ta3y Ha Mak-
POpiBHI.

3 aHamizy miTepaTypHuX Kepen [1, 2], B skux
PO3TIISIHYTO SIK TPUPOJIHI, TaK i JTabopaTopHi Joc-
JIJDKEHHS 3aMIIICHHS Ta30HACHYCHUX IMOPOBUX
00’eMiB BOJOHACHYEHUMH, CIIIy€E, IO MEXaHi3M
YTBOPEHHsI 3allleMJICHUX CKYITYeHb Ta3y Xapakre-
pHU3YETbCS  HACTYITHUMHU OCHOBHMMHU  (Pi3HKO-
JTOJIOTIYHUMH 3aKOHOMiPHOCTSIMHU:

- MPH PI3HUX THCKAxX, TeMIeparypax i NIBH/I-
KOCTSIX 3aKadyyBaHHS BOJH, KOSQIIIEHT 3aJIUIIKO-
BO1 Ta30HACHMYEHOCTI I Pi3HUX THITB MOPIT 3Mi-
Hroetwes Big 0,16 10 0,5 ;

- mBuakicte migiomy ['BK mpaktuuHo He
BIUIMBa€ Ha KOe(]illi€HT 3aJHMIIKOBOI ra3oHacHue-
HOCTI;

- KOeQIIIEHT 3aJUIIKOBOI Ta30HACHYCHOCTI
CYTTEBO 3QJICKHUTH Bijl TOYATKOBOT Ta30HACHYEHOC-
Ti IOPOBOTO CEPEIOBHUIIIA;

- Koe(IillieHT 3aJUIITKOBOI Ta30HACHYEHOCTI
3MEHIIIYETHCS 13 POCTOM BiJHOIIEHHS KoedillieHTy
JUHAMI4HOI B’SI3KOCTI IUIACTOBOI BOJU Ta rasy;

- YUM MEHIIa a0COJIIOTHA MPOHUKHICTH OPO-
BOTO CEpeJIOBHUINA, YAM MEHIIIe 3HAa4YeHHS I04YarT-
KOBOI Ta30HACHYEHOCTI, TUM OUTBIIMHA KOe(ilieHT
3aJIMILIKOBOI ra30HaCHYEHOCTI;

- HE BHUABJICHO 3aJIGKHOCTI KoedillieHTa 3a-
JIUIITKOBOT Ta30HACUYEHOCTI BiJl TEMIIEpaTypH;

- 3QJIEXKHOCTI KOeQili€eHTIB BUTICHEHHS rasy
BOJIOFO 1 3aJTUIIKOBOi Ta30HACHYEHOCTI Bij] THCKY
(B mocnipKeHOMY Jiara3oHi ioro 3MiHu Big 0 1o
200 xrc/cM?) He BCTaHOBIIEHI;

- eKCIIEpUMEHTaJIbHI J]aHl 3 BUTICHEHHS ra3y
BOJIOIO CBimYaTh IMPO BIACYTHICTH YHIBEPCATBLHUX

KOPEJAIINHNKX 3aJEKHOCTEH MiXK KOedIilieHTOM
3aJIMIIKOBOI T'a30HACHYCHOCTI 1 METPOQIZHIHUMU
XapaKTepUCTUKAaMH TipChKHUX MOpia: KoedilieHTa-
MU TOPUCTOCTI i TPOHUKHOCTI 1 CepeAHiM pamiy-
COM TIOPOBHUX KaHAIIB;

- pe3ynbTaTH JOCTiKEHb 3 BHTICHEHHS Trazy
BOJIOIO 3 TiAPOQIIFHUX MOPUCTHX CEPEAOBHIL JO-
3BOJISTIOTh 3POOMTH BHCHOBOK IIPO HE3aJCKHICTH
Koe(immienTa Ta30BiAaavi BiJl MBUAKOCTI BUTICHEH-
HsL JJTs1 BCIX MOXKJIMBHX Ha MPAKTHIN MEX ii 3MiHU.

3 MpOBEAEHOTO aHaNi3y JiTepaTypPHUX HKEpe
LI0A0 MEXaHI3My YTBOPEHHS CKYyM4eHb 3allemiie-
HOTO Ta3y, MOXKHa 3pOOMTH HACTYITHHH BUCHOBOK:
JOCIITHUKaMHU PO3TIIAJAUCS JIULIe Tpouec ¢po-
HTaJbHOTO IOPIIHEBOTO BUTICHEHHS Ia3y IUIACTO-
BOIO BOJIOIO 3a paxyHOK miniiomy piBHs I BK. Ana-
JIOTiYHI YMOBHU iMITYBaJIUCh 1 MPU JTaOOPaTOPHHUX
JTOCIIIDKCHHSAX.

3TiIHO MOCHTIKEHb MEXaHi3My HaIXOIKEHHS
IUIACTOBOI BOAW Y CBEPAJIOBUHH Ta MOKJIAIU OCHO-
BHux ponosuil /13 [3, 4], BcTaHOBJIEHO, 1110 Haii-
OLITBII PO3MOBCIOMKEHNM Ta HallHEOE3MeUHIIM B
IpoIeci Po3pOOKH POMOBHINA € OOBOXHEHHS IPO-
OYKTUBHUX TOPHU30HTIB 32 BHOIDKOBUM MeXa-
Hi3MOM.

YMoBH BHHUKHEHHSI TiIpoaMHAMidHO-
3aleMJIEHHX Ta30BUX CKyNYeHb B Mpoleci BU-
0ipKoBOro 00BOIHEHHSI MOKJIAIIB.

ABTOpaMH TIPOBENEHO MOCITIKEHHS OOBOJI-
HEeHHs1 MoKJIaAiB BB 3a BHOIpKOBHM MexaHi3MOM
Oaratbox pomosuin J1J[3, Ha mimcTaBi SKUX 3pO0-
JICHO BHUCHOBOK, III0 caMe Npu BHOIPKOBOMY BIIPO-
Ba/KEHHI IUIaCTOBOI BOAM PO3IOBCIO)KEHE Hera-
TUBHE SIBUINE 3allleMJICHHs CKyIYeHb rasy, siKi 3a
00’eMOM MOXYTh OyTH piBHO3HAYHHUMH ITPOMHCIIO-
BuM moknaaam. [limkpecimnmo, mo y miteparypi B
OCHOBHOMY JIOCII/IKEHO TIPOIIEC 3aIEMIICHHS «ITi-
JMKiB» Ta3y npu ¢ppoHTambHOMY migiiomi ['BK, ane
MH PO3IJISTHEMO caMe 3alleMJIeHHS Tra3y BUOipKo-
BUMH BOJJTHIMH ITOTOKaMH.

YMOBH BHHWKHEHHS 3aIIEMJICHUX Ta30BHX
CKym4eHb 0OYMOBIIEHI HACTYITHHUMH OCOOJIHBOCTS-
MU MeXaHi3My BHOIPKOBOTO OOBOJHEHHS MTOKJIATIB:

- BUOIpKOBHUH MMOTIK TUIACTOBOI BOJH PyXa€Th-
cs1 o MasonoTyxHux (1-5 M) mpomapkax i 3aiimae
5-10 % edekTuBHOI TOBIIMHM IIIacTa, SIKi NPH
EOMY XapaKTEePHU3YIOThCS MaKCUMallbHHUMHU 3Ha-
YEHHSIMH KOe(iI[IEHTIB TMOPUCTOCTI Ta TNPOHUK-
HOCTI,;

- migioM razoBoasiHuX KoHTakTiB (I'BK) mok-
JaiiB, 110 3HAXOMAThHCS B po3pobii 10-20 pokie, He
nepesuiye 10-30 M npu Bucoti noknaais 100-150
M, a BUOIPKOBHI TOTIK IJIACTOBOi BOAU MOXE JO-
CSATHYTH CTOBOYpIB €KCIUTyaTalliifHUX CBEPJIOBHH,
HaBITh IPUCKJICTIIHHUX;

- LIBUJKICTh PyXY BHOIpPKOBHX HOTOKIB ILIac-
TOBOI BOJAW y TNIHOWHY TOKJIAMIB Ty’KE€ BHUCOKA 1
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ckimamgae y cepeaabomy 10-20 mMeTpiB Ha MicsIb,
IIPU TOMY, IO HIBHJKICTh PYXY IUIACTOBOi BOIU B
3oHi I'BK konuBaetscs B mexax 0,2-0,6 M/mic;

- 32 paxyHOK 0COOJIMBOCTEH MpOsIBY MeXaHi3-
My BHOIPKOBOTO HaIXOKEHHS IJIACTOBOI BOAH B
OOBOJHEHHX [UISIHKaX IOKJIaay BCTAHOBJIECHO
epext mudepenmiamii mwracToBux (GIIOIAIB B
00’eMi TIOKJIaAy, SKAN OJISTaE B TOMY, IIIO TIOTOY-
HAN e()EeKTUBHUN Ta30HACHUYEHUN TOPOBUH 00’eM
cknanae 80-95% i ynume 5-20% o00’eMy cepeno-
BUIIIA 3aHHSTO IUTACTOBOIO BOJIOIO;

- Tpu BHOIPKOBOMY MeXaHi3Mi OOBOJHEHHS
00’€eMH TJIACTOBOI BOJM, IIO BIPOBAIKYETHCS B
e(eKTHUBHUI Ta30HACHYCHUI TOPOBUI 00’eM He-
3Ha4YHi, mopiBHAHO 3 mmimidomom I['BK, ame mpm
FOMY TUIOIA OOBOJHEHWX [IJSHOK MOKIAAy B
pasu OubIna;

- 00BOJTHEHHS TTOKJIAJiB KOHTPOIIOETHCS 3MO-
YyBAIbHUMH BJIACTHUBOCTSMH IIOPOBOTO CEpeao-
BHUIIA — TiApodoOHi abo yacTKkoBO TigpodobdizoBa-
HI MOPOBI CEPEIOBUINA MAIOTh MPHPOJIHY CXUJIb-
HICTB JI0 OOBOTHEHHS 32 BHOIPKOBHM MEXaHI3MOM.

Bumienepeniueni 0co6aMBOCTI MPOsIBY BUOIp-
KOBOTO OOBOJHEHHS TMOKJAJiB CTBOPIOIOTH YMOBH
Uit OJOKyBaHHS 3HAa4HHX 00’eMiB Tazy. Bike Ha
MMOYATKOBUX CTaisX PO3POOKH MPH 3HMWKEHHI IIa-
CTOBOTO THUCKY TI0 MAJOTIOTYKHUX BUCOKOTIPOHUK-
HUX TpolIapKax MO po3pi3y Ta IUIONI TOKIAIiB
BIIPOBAKYIOTHCS BHOIPKOBI BOJHI MOTOKH. BoHHK
PO3CIKalOTh MOYATKOBUI Ta30HACUYEHHI MTOPOBHI
00’eM Ha JEKiJIbKa, B Pi3HIA CTEEeHi TiipoJrHaAM-
YHO-130JIb0BaHNX, 00’eMiB. ToOTO CTBOPHOETHCS
riiponMHaMiYHa  MaKpPOHEOJHOPIAHICTH  Mera-
00’eMIB MOKJIAJy, SIKa MOJIATaE B TOMY, IO HOTOY-
HUN eQeKTUBHUIA Ta30HACUYECHUH MOPOBUN 00’eM
cknanae 80-95% i mume 5-20% o00’eMy cepeno-
BUIIA 3afHATO IUTACTOBOIO BOJIOIO. 3a PaxyHOK
IapyBaTOCTI (MIHJIMBOCTI) MOPOBOTO CEpelOBHIIA
B NEBHMX 30HAaX IUIACTa-KOJEKTOpa CHocTepira-
IOTHCS «IITOJIOTIYHI BiKHa» (HEMPOHMKHI Tpoiiap-
KM BUKJIHMHIOIOTBHCS), BHACHTIJOK LBOI'O BHINE- Ta
HWKYE3aJIsTaodi 1Mo po3pizy BUOIPKOBI BOJHI TO-
TOKH 3’€JHYIOTHCS 1 BUHUKAE e(eKT BifCiKaHHS Ta
OJIOKYBaHHSI 3HAYHUX OO0 ’€MIB Ta3zy IUIACTOBOKO
Boznor0. O0’eMH JpEHOBAaHMX CBEPAJIOBHHAMHU 3a-
MaciB ra3y MOKJaaiB Pi3KO 3MEHIIYETHCS, IO 3HA-
XOJHMTh CBOE BIIOOpaXaeThCsl HA 3AIEIKHOCTSIX
MPUBEJCHUX TUIACTOBHX THUCKIB (CTpUOKOMOiIOHE
3HWKEHHS) Bix BuaoOyTKy rasy. Hacmigkom nano-
ro eeKTy € BTpaTa 3Ha4YHUX 00’€MIB JPEHOBAHUX
3araciB, sIKi He MPHHMAIOTh yYacTh B PO3pOOII
MOKJIaAy, TOOTO TPH TMEBHUX IUIACTOBHX THCKaX
CTalOTh HEeBUIOOYBHUMU (1MB. puc. 1).

Ha BiaMiHYy BiJI KJIaCHYHOTO MEXaHI3My yTBO-
PEHHS «IIUTMKIB» Ta3y 3a paxyHok migiiomy ['BK,
32 MEXaHI3MOM 3allleMJICHHS BUIBHOTO rasy IpH
BUOIPKOBOMY OOBOJHEHHI YTBOPIOIOTHCSA 3HAYHI

00’eMU, IO PiBHOIIHHI POMUCIIOBAM TTOKJIaTaM.

IIpoionyemMo  3a0JIOKOBaHI  HeIpEHOBaHI
00’eMu ra3y, yTBOpEHi 3a paxyHOK BHOIpKOBOrO
00BOJHEHHS, Ha3UBaTH TiApOIMHAMIYHO-
3alIeMJICHHMH CKyITYeHHsIMH Ta3y. Taki 3amemiie-
Hi 00’emMu ra3zy nepeOyBaiOTh y BUTBHOMY Ta30I10-
MIOHOMY CTaHl Ta TIAPOJUHAMIYHO 3B’s3aHi, IO
Mae Barome NpaxkTHYHEe 3HAYEHHS.

YMoBH (hopMyBaHHS 3HAYHHUX TiApOTUHAMIY-
HO-3aIIEMJICHUX T'a30BUX CKYMYEHb BCTaHOBIIIOBA-
JTUCh Ha 0a3i JOCHTIKEHHS MPOIECiB BHOIPKOBOTO
obBomuenHs nokinanis BB TumodiiBepkoro, Kote-
JIEBCBKOTO, bepe3iBchbkoro Ta iHIIMX POAOBHIL.
3po0JIeHO BHCHOBOK, IIO MEXaHi3M YTBOPEHHS
3HAYHUX 3alleMJIEHNX Ta30BUX CKyN4YeHb Ha Ja-
HUX POJOBHINAX MPHOIH3HO ICHTUIHAN.

3a pesyastatamu npomucioux ['JIC-K mo
IUTOMIi TIOKJIaAiB 3a(hikKCOBAHO BiJ Y4OTHPHOX (TOP.
C-5 bepesiscskoro I'KP) mo aBanamisatu (rop. T-1
TumodiiBcekoro Ta rop. C-5 Korenescskoro po-
JIOBMIIA) JUISHOK, 0OBOJHEHUX BHOIPKOBUMH BOJI-
HAMHU TIOTOKaMH. 3a pPaxyHOK MIapyBaTOCTI (MiH-
JIMBOCTI) TIOPOBOTO CEPEIOBHUIIA BCTAHOBJICHI «Ti-
Tonoriuni BikHay: y Top. T-1 TumodiiBckkoro
HI'KP B paiionax cB. 73, 75, 90 Ta cB. 82, 92, 93; y
rop. C-5 KoreneBcbkoro I'KP — B paiionax cB. 85,
97, 101 Ta cB. 20, 168, 172; y rop. C-5 bepesischb-
KOT'0 po/ioBuINa — B paifoHax cB. 106, 107.

[IpoBenene oriHOBaHHS 00’€MIB TiIpOANHA-
MIYHO-3aIIEMJICHUX CKYITUeHb Ia3y CBIJIYUTh, IO B
noknaai rop. T-1 Tumodiiscekoro HI'KP 3a6io-
KOBaHO OJHM3BKO 2,5 MIpA M°; B MOKJasi rop. C-5
Korenescbkoro I'KP — 1,5 miupn M3, B mokmai rop.
C-5 bepesiscskoro I'KP — 0,7 mupn w3 Taki
00’emu ckianaroTh 10 25-40% Bijg 3araibHUX 3a-
JUIIKOBUX 3allaciB IMOKJIAiB, MO0 CBIAYUTH PO
JIOLIUTBHICTDh TPOBEIEHHS 3aXOJ(iB M0 BHIIYYCHHIO
TiAPOIMHAMIYHO-3aIEMIICHUX CKYITYCHB T'a3y.

KnacuuanM HampsiMkoM BHIOOYBaHHS Mak-
PO3alleMJICHOro ra3y € OypiHHS JOJaTKOBHX CBEp-
JUIOBHH Ta TIOHW)KEHHSI TUCKY B CYCiJIHIX 00BO/IHE-
HUX JUISHKaxX 1acta. B ocHOBY crmoco0y BTOpHH-
HOTO BHIOOYTKY ra3y 3 OOBOJHEHHX IUIACTIB TOK-
JaJICHO TPUITYIICHHS, 10 MPH 3HWKEHHI THUCKY
BECh PO3LIUPEHUI ra3 Ha0yBa€ PyXOMOCTI, Mirpye
Yy BEPXHIO YaCTUHY CTPYKTYPH Ta BUIYYa€ThCs
Yyepe3 CKJICMIHHI CBEP/UIOBHHU. TOMY OCHOBHUM
criocoooM BuitydeHHs BB Ha 3aBeprianbHiil craii
PO3pOOKH POMOBHI 3 BOJOHAIIPHUM PEXKUMOM
MIPOTIOHYBAJIOCH 3aCTOCYBaHHsI ()OPCOBAHOTO BiJI-
0opy rasy Ta BOJOHM IUIIXOM €KCIUTyaTallii 00BOJI-
HeHuX cBepuIoBuH [1]. OmHaK MOCHiAHMKH BKa-
3YI0Th, IO JUIs OYpiHHS JHOAATKOBHUX CBEPIJIOBHH
HEOOXIIHO BCTAHOBUTU PO3MIIICHHS 3aIIeMICHUX
ra30HaCHYCHHUX 30H, IO HE 3aBXKIM MOXJIIHMBO, a
TaK0X HeoOX1/1HI 3HaYHI MaTepiajbHi BUTPATH.

Sk BKaszaHO paHimre, 32 BHOIPKOBUM MEXaHi3-
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MOM OOBOJHIOIOTHCS JIMIIE OKPEMi MaJIOMOTYKHi
BHCOKOIIPOHHKHI TIPOIIAPKH IIIACTiB-KOJIETOPIB,
MpH 1[bOMY OLIBIIIA YaCTHHA MPOAYKTUBHOTO PO3-
pi3y 3alUIIAEThCS Ta30HACHMYCHOK, alie Bijcive-
HOIO BOJHUMH TIOTOKAMH BiJl 30HU JIPEHYBaHHS.
Buxonsum 3 0ocoOnmBoOCTel YTBOPEHHS TiTpOIH-
HaMiYHO-3aIIEMJICHUX CKYITYCHb ra3y 3a PaxyHOK
BHOIPKOBOTO OOBOJHEHHS, IMPOIMOHYETHCS 3aCTO-
COBYBAaTH 1HIIWH MiIXiA IS IX BUITYYCHHS.
[IpoBeneHi aBTOpamMu IOCIiPKEHHS il Mexa-
Hi3My BHOiIpKOBOTO OOBOJHEHHS Ha OaraThbox po-
nosumax JJ13 [3.4,5] mo3Bosse OKOHTYpHTH 00-
BOJIHCHI BHOIPKOBUMH BOJHHMH ITOTOKAMH JTiJISTH-
KM TOKJIaAy TI0 TUIOLIi 1 po3pi3y Ta BCTAHOBUTH B
HUX 00’€MU TigpOAMHAMIYHO-3AIIEMIICHUX CKYTI-
YeHb ra3y. [IpOMOHYEThCS B KOKHOMY OKPEMOMY

BHIIAJKy BHW3HAYaTH HEOOBOJHEHI Tra3oHACHYCHI
IHTEpBaJIM Ta BUMIPOOYBATH iX 3 METOIO IMOJAIIBIIO-
ro BUIY4YeHHsI 0e3BOAHOTO razy. ToOTo HeMae He-
00XiTHOCTI OypiHHS JOJAaTKOBUX CBEPUIOBUH, a
MaKCHMaJIbHO €()EeKTHBHO BHKOPHUCTOBYBATH IifO-
quit hoHI.

3 MpOBENCHOTO aHaJli3y aBTOpamMH 3pPO0JICHO
BHCHOBOK, IO MEXaHIi3M 3allleMJICHHS CKYITYeHb
ra3y 3a paxyHOK migiomy piBHs I'BK Ta 3a BubGip-
KOBUM MEXaHI3MOM TIPUHIIUIIOBO BiJPI3HSAIOTHCS
00’eMaMH, IMBUJIKOCTSIMH YTBOPEHHS Ta IMiTX0JI0M
JI0 1X BHIy4YeHHS. TOMYy B KOXXHOMY KOHKPETHOMY
MMOKJIaal HeOOXIAHO BHU3HAYMUTH MEXAaHI3M 3alleM-
JICHHS Ta3y 1 BiAMOBiAHO oOMpaTH crocoOu HOro
po3po0KwH.
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IHTEpBaIu 0OBOAHEHI BUOIPKOBUMHU MMOTOKAMHU

- pPeKOMEHI0BaH1 iHTepBaiu nepdoparrii

Puc. 1. CxemarnuHe 300pakeHHs] BAHUKHEHHS T1JpOIMHAMIYHO-3allIeMJICHUX CKYITUeHb ra3y B
nporeci BUOIPKOBOTO OOBOAHEHHS MOKJIA/IIB.
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VK 551.76 I'B. Augpumosa, m.n.c.,
Hayuonanouwtii hayuno-npupooogeoueckutl myszeit HAH Yxkpaumwi

COCTOSAHHUE U3YYEHHOCTHU U ITPOBJIEMbBI UCCJIEJJOBAHUSA
CTPATOTHUIIOB IOPBI TOPHOI'O KPBIMA

Ha ocroge dannbix onyb6auko8anHol tumepamypul U RPoU3600CMEEHHbIX OMUEMO8 NPOBEOEH AHANU3 COCMOAHUS U3YYEHHOCMU
IMANOHHBIX PA3PE308 MECHHbIX CIMPAMUSPAPUUECKUX NOOPA30eTeHUll — CEUM, BblOeIeHHbIX 6 I0pcKux omaoxcenusx Topnoeo Kpoi-
ma. Ilpocaesxcena ucmopusi cmpamuepaguueckoeo pacunenenus opckux omaodxcenuii Iopnoeo Kpviva. Ha mnocoyucnennvix npume-
pax cmpamuepaguueckux ucciedosanuii 8 Iopnom Kpwimy noxazano, umo omcymcmeue ccoliok Ha NEPEUUHbLIL KOHKPEMHbIU pa3pes,
BLICIYNAIOWUTL 8 POIU FMATOHA 8600UMO20 NOOPA3OENEHUs], NPUBOOUM K HEOOHOZHAYHOCMU 8 MPAKMOBKE MECMONONONCEHUS pa3p e-
34, a 8 HEKOMOPYIX CIYUAAX — 00bEMA U COOEPHCAHUA CIMPAMOHA. Bviderenvl uemvlpe 5mana 6 u3y4eHuu cmpamomunog ceum pac-
cmampugaemoti meppumopuu. [ Kaxic0o2o 3mana ommeyervl 00CMUdMCeHUs U npodieMbl 8 UCCLe008aHUU IMALOHHBIX PA3PE308.
Ilpedcmasnenvl c600mbIll cmpamuzpagpuueckuil paspes 10PCKUX OMIONHCEHULl U cxema pasmeweHus cmpamomunos opuvl 1 oprozo
Kpoviva.

Knrouesvie cnosa: cmpamomun, ceuma, Iopuviii Kpwim, 1opa, pecuonanvhas cmpamuzpagpuueckas cxema.

I'.B. Anghimosa. CTAH BUBYEHOCTI TA IIPOBJIEMH JJOC/II/DKEHHA CTPATOTHIIIB IOPH I'IPChKOI'O KPH-
MY. Ha ocnosi danux onyonikosanoi simepamypu i 6UpoOHUYUX 36IMi6 NPOBEOEHO AHANI3 CMAHY GUEUEHOCI eMmAallOHHUX PO3PI3ié
Micyesux cmpamuepagiunux nioposoinie - ceim, wo eudineHi 6 wpcvkux giokaadax lipcokoco Kpumy. [Ipocmesceno icmopito
cmpamuepagiunoz2o noodiny wopcekux 6ioknadis lipcokoeo Kpumy. Ha uucrennux npukiadax cmpamuepagiunux 0ocuioxcens 6 Lip-
cokomy Kpumy noxazano, wjo 8iocymuicms nocunans Ha nepeuHHULL KOHKpemHul pospis, aKutl UCHYNAE 6 POl emaioHa niopo3oiny,
o 8600UMbCA, NPU3BOOUMb 00 HEOOHO3HAYHOCTI Y MPAKMYEAHHI MiCYs pO3MAULY8AHHA PO3PI3y, a 8 eaKux 6unaokax — oocaey i
smicmy cmpamony. Buodineno yvomupu emanu y euguenui cmpamomunie ceim mepumopii, ujo po3ensioacmucs. [l KojicHo2o emany
3a3Hayeni 00cseHenHs | npobiemu 8 00CIiONCeHHI emanioHHux po3pisie. Ilpedcmasneno 36edenusi cmpamuepa@iunuii po3pi3z I0PCbKUX
6I0KIA0I6 ma cxemy posmiwenuss cmpamomunis iopu I ipcokoco Kpumy.

Knrwouogi cnosa: cmpamomun, ceima, Iipcoxuti Kpum, 1opa, pecionanvina cmpamuepagiuna cxema.

CrpatoTil — KOHKPETHBIA pa3pes, KOTOPBIH €TCsl MPaBOMEPHBIM HX OTHECEHHE K OOBEKTaMm
BBIOpaH, OMHMCAaH M MPHUHAT 32 3TaJOH JAHHOTO reosioruueckoro Hacienus (OI'H).
cTpartoHa. /laHHbIe, MOMyYeHHBIE B pe3yabTaTe Hhc- B pamKax BBITIOJTHEHUS Hay4YHO-
CJIEJOBAaHUs 3TAJIOHHBIX Pa3pe30B, KIaTyTcsd B OC- HccleoBaTenbeckux pador mo temam: «llpupon-
HOBY TIOCTPOEHHS MECTHBIX W PErHOHAIBHBIX HbIE T€OJIOTHYECKUE MaMSATHUKH W UX MPEICTaBIIe-
CTpaTurpapuuecKuxX CXeM, UCIONb3YIOTCS TIPU CO- HHME B DJKCHo3unuu HamumoHanpHOTO HaydHO-
CTaBJICHUU JIETE€HJbl I€0JIOTHYECKUX KapT CpeaHe- npupogoBeadeckoro mysess HAHY» (2008-2011
ro u KpynHoro wmacmraboB. Kpome HayuHo- T.), «Co31aHue JIMTOTEKH BeH-(PaHEePO30HCKUX
[IPAaKTUYECKOTO0 3HAYEHUs, CTPATOTUIBI HIPAOT otnoxxeHuit Bompsiao-Ilomomnn n Kpemay» (2012-
BaXKHYIO JUJAKTUYECKYIO POJIb B TpOIiecce Mo3Ha- 2016 rr.) 3TajoHHbIE pa3pe3bl, B TOM YUCIIE, CTpa-
HUS MCTOPUM TEOJOTMUYECKOrO Pa3BUTUSL TEPPUTO- ToTUIBl 10pbl ['opHOro KpniMa paccmaTpuBaroTcs
PUH U HEPEZIKO BXOJAT B COCTaB y4€OHBIX MOJIHUTO- kak OI'H: mpoBomsTcst OlleHKa YHHKAJIbHOCTH,
HOB TEOJIOTHYECKHX MPAKTUK cTyaeHToB. Crparo- Hay4HOW M 00pa30BaTeNbHON [IEHHOCTH OOBEKTOB,
TUIBI MOTYT BBICTYIATh TaKXKe M B KayecTBE 00b- WX paH)XKHpPOBaHUE.
€KTOB TeoJIOTHYecKoro Typusma. Mcxoms u3 oco- [Ipu MIPOBECHUH HOBBIX Hay4YHO-
OBIX HAy4YHOTO, MO3HABATENBHOTO U KYJIHETYPHOTO HCCIIEI0BATENbCKUX PAabOT MO JOM3YUYECHUIO KaKO-
(pa3pesbl BbLAEIEHBI M ONUCAHBI HCCIEIOBATENs- ro-mubo cTpaToHa, YTOYHEHHIO BO3pacTa clararo-
MH) 3HAYEHUH STAJIOHHBIX Pa3pe30B, MpeENCTaBIIs- LIUX €r0 OTJIOKEHUH, pelIeHus IPYrux 3ajad, hc-
© Audumona I'B., 2015 https://doi.org/10.26565/2410-7360-2015-42-02
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clleZloBaTeId B IIEPBYIO odepenb oOpallaroTcs K
STAJIOHHOMY pa3pe3y — CTPAaTOTUIy — Kak Haubo-
Jiee TIOJHO W WH(OPMATHUBHO MPEICTABISIOMIEMY
CBOM cTparoH. [[pyrumu cinoBaMu, CTpaTOTHI BBI-
CTyHaeT OTHPAaBHOM TOYKON HAy4YHBIX HCCIEIOBa-
Huit. [loaTOMy mproOpeTaroT akTyadTbHOCTh BhISIC-
HEHHME COCTOSHUS M3YYEHHOCTH M TPOOJIeM Hcclie-
JIOBaHMsI BBIILICHA3BAHHBIX 00BEKTOB.

OO0beKTOM [aHHOW ITyOMMKAIUN SBISIOTCS
sTasioHHble pa3pesbl opsl ['opHoro Kpeima. Onu
MIPEICTaBIEHbl CTPATOTUNIAMU CBUT, BBIJCIICHHBIC
B JaHHOM PETHOHE U BO3PACTHOM AMAIa30HE B KO-
nuyectBe 29 eaunuin. OauH U3 pa3pe3oB B Bo-
ctouHoM KpeiMmy, coaeprkamunii morpaHuyHbIE 10pa
— MeJ OTJIOKEHMS, PaccMaTpUBaeTCsl HCCIEeN0Ba-
TEJIIMH KaK NPETeHAYIOIIUH Ha POjib CTPaTOTHIA
TpaHuUIB] I0pa — Medl.

Ilenp paboThl — 1aTh OLIEHKY COCTOSIHUS U3Y-
YEHHOCTH CTpaToTUnoB ropbl l'opHoro Kpeima,
BBISIBUTH TIPOOJIEMBI UX HCCIIEIOBAHUS.

N3n0:xeHue 0CHOBHOr0 MaTepuaJa.

Nzydenne ctpaturpaduu IOpPCKUX OTIIOKEHUH
Il'opuoro Kpeima Gepér cBoé Hauano B 20-¢ TT.
XIX B. K mHaganmy XX B. B IOPCKHX OTJIOKEHHSAX
l'oproro KpeiMa ObIIO TPUHATO pa3nwyaTh TpU
ormena: 1) HKHAN (J1eiac) (TTHHACTO-CIIAHIIEBas
¢dbopmanus); 2) CpeIHuit (necuano-
KoHrJIoMeparoBas (opmanus); 3) BepxHuid (U3-
BecTHsIKOBast ¢opmarmst) [15]. Baxusiii stam B
uzyuennu crpaturpaduu [opHoro Kprima ceszan
¢ nearenbHOCTHIO ['eonormueckoro Komurera, op-
TaHW30BaBIIEro padoTh 1Mo 10-BEPCTHOI Teororn-
yeckoil cbéMke B ['opHom Kpbimy. Otu pabothl
npoBoauauchk B 1899-1912 rr. K K. ®oxrtom, A.A.
Bopucskom, B.M. Ilebpukossim, H.W. Kapakammem
u 1ap. B pesynbrare chéMKH ObLT yTOUHEH BO3pacT
CpelHEe- U BEpPXHEIOPCKUX OTIoXkKeHuil ['opHoro
Kpeima, cocraBieHa ero mepBas reoJOrHuecKas
kapra. K Hauamy coBerckoro srama B HM3y4YEHHUH
crparurpaduu ['opHoro Kpeima 31eck Obln ycra-
HOBJIEHBI SIPYCBI M OTJIENbI CpelIHEl, a TakXKe Bce
sipychl BepxHe# 1opsl [11, 15]. Haubonee meransb-
Hoe wu3yuyeHue crparurpagumu ['opnoro Kpsima
MIPUXOIUTCS Ha COBETCKHMI MEPHOJ W CBS3aHO C
nmenamu A.C. MouceeBa (uM pa3paboTaHa nepnast
cTpaturpaduyueckasl cxemMa HWKHEIOPCKHUX OTJIO-
xennit (1929), 1.B. Cokomnosa, C.H. Muxaiinos-
ckoro, B.®. TTuenunuesa, M.B. Myparosa, I".®.
Bebep, I'.4. Kpemromena, @.}O. JleBuHccoH-
Jleccunra n E.H. JIpsikoHoBo#i-CaBenbeBoii, I'.A.
JIsruaruna, E.B. Kpacuosa, E.A. Ycnenckoii, B.B.
[lepmsxoBa u ap. 3HAUUTENbHBIA BKIaJ Ha HTOM
sTane ObUI BHECEH Tarke Oyarojapsi TreoJoro-
pa3BeIOYHBIM W TEOJIOTO-ChEMOYHBIM paboTam,
OXBaTHUBILMM BClO TeppuToputo ['opHoro Kpeima.

CornacHO TpaJHLIIMOHHBIM IPEJICTABIECHUSIM O
reosiorud 'opHoro KpbiMa, Mopojabl HIKHETO U
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CPEIHEro OT/AENOB IOPCKOH CHCTEMBI NPHUHUMAIOT
ydyacTHe€ B CTPOCHHH OCHOBHBIX CTPYKTYpPHBIX
3JIEeMEHTOB BHYTpeHHel yacTu I'opHo-KpbeiMckoro
CKJIaIyaTO-HaJIBUTOBOTO COOpyKeHus. Bepxnerop-
CKHE OTJIOXKCHUS, & TAKXKE MOPObl HIKHEr0 Mena
claraloT  COOCTBEHHO  CTpyKTypy  lopHo-
KppiMckoro ckmnaa4aTro-HaBUTOBOTO COOPY>KEHHUS
[5]. Otmoxenus ropel B ['opaom Kpbimy orimmua-
FOTCS 3HAYUTEIHLHOM MOIIHOCTHIO M IECTPOTOU
(danuanpHOTO CcocTaBa: H3BECTHAKOBO-PH(OBBHIE,
rpy0000I0MOYHbIe, IECYaHO-YIICHOCHBIE, W3-
BECTHSKOBO-(DITUIIEBO-KOHTIIOMEPATOBBIE,  Ty(o-
JIaBOBBIE, TIIMHUCTHIE [3].

B Hactosmiee BpeMs OTHENbHBIMH YKPaWH-
CKHUMH HCCIIEOBATENIAMHU BBICKA3bIBACTCS aJIbTEP-
HATHBHAs TOYKA 3pEHUs Ha ctparturpaduro I opHo-
ro Kpeima. Tak, U.B. Tlonaatok u np. Ha OCHOBe
JAHHBIX, TOJyYCHHBIX B PE3YNbTaTe UCCIIEIOBAHUI
B pas3pe3ax MHUKpOdayHbl, BO3pacT OTIOKECHHUH
l'oproro KpsiMa, TpagulMOHHO OTHOCHMBIX K
HIDKHEN — cpefHell ope, NPUHUMAIOT 33 HWKHUU
men (ams0) [13].

[IpuHrMas BO BHUMaHHUE BCE CYIIECTBYIOLINE
B3MJISIABI HAa mpoOsieMbl crpaturpaduu ['opHOTO
KpeimMa, MBI mpupepxkuBaeMcs OOIICTIPUHATON
TOYKM 3peHusl, u310keHHOM B IloscHuTenbHOI
3allUCKE K KPBIMCKOM cepun l'ocynapcTBeHHOM
reosiorndeckoit kaptel Ykpaunsl — 200 [4, 5].

Oco0eHHOCTBIO U3YYEHUS CTpaTUrpaduu 1p-
ckux omnoxeHuit I'opnoro Kpeima sBnsercs To,
YTO 3/IeCh CHavaja ObUIM YCTaHOBIIEHBI IO/pa3Jie-
JeHus oOmel ctpaTurpadMuecKor LIKalbl — Apy-
CBI, CTPATOTHIIBI KOTOPBIX HaXoIsATCs 3a Mpelelia-
mu [oproro Kpeima. Bonbmas ¢anmanbHas u3-
MEHUYMBOCTh IOPCKUX OTJIOXKEHWH moOynuia wuc-
clieZioBaTeNiel K BBIACICHHIO 31€Ch MECTHBIX CTpa-
TUrpapUIECKUX Moapas3esieHHH — CBHT.

B uccnenoBanuM CTPAaTOTUIIOB CBUT MOXKHO
HaMETUTh CIIEIYIOLINE FTAIbI:

1) 20-e — 60-e rr. Ha mannom stane A.C. Mo-
WCEEeBBIM  BBIJIENICHBI  3CKHU-opAMHCKas (1932,
1939), Oemryiickas (1929), aii-Bacunbckas (1930)
cButbl, M.B. MypaToBbIM — Kapajmarckas BYJIKa-
HHAYECKasl cepus, sHbpMmapckuii ropu3oHt (1937),
ourakckasi, cymakckas cButbl (1949), C.H. Mu-
xaiimoBckuM n B.®D. [TuenmHIEBBIM — SHIMHCKAS
cepus (1932), B.®. ITyenuHIIeBBIM — SUTTHHCKAS
(1962), netimeH-nepuHCKas (ommcaHa IO Ha3Ba-
HueM «kapagarckas» (1962), OeneHeksIpcKas
(1962) cBurtsl, J.C. KuzeBamsrepom 1 M.B. Mypa-
TOBBIM — KO3CKasg W TYKIyKCcKas CBHTHI (1959)
(HBIHE COOTBETCTBYIOT HIDKHEH M BEpXHEH MoJ-
CBHTaM MaHKWJIbCKOH CBHTHI), [".A. JIbrdaruasiM
— CBUTHI KU3WI-Kasg u 31u (1962) (HpIHE COOTBET-
CTBYIOT Oaiiapckoii cBute). BBoas B jureparypy
cTpaTurpadMueckoe  MOApa3/CiCHUuE,  aBTOPEI
OTPaHUYMBAINCH €0 KpPaTKUM OIMCAaHUEM U He
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JlaBaJIM yKa3aHW Ha KOHKPETHBIA pa3pes3, BBHICTY-
MAIOITUH IS CBUTHI B POJIH STAIOHHOTO.

M.B. MyparoB B 1949 r BBEN B sIuTEpaTypy
«MOIIHYI0 OHWTAKCKYI0 CBUTY KOHIJIOMEPATOBY
[10], oxapakTepu3oBai €€, OJHAKO OMFCAHKE CTPa-
TOTHITA TIOApA3JIENIeHNs] He TpeAcTaBwil. B mamb-
HEHIIeM pa3Hble HCCIIEIOBATEIN COCTABWIM OIH-
CaHWs pa3TUIHBIX pa3pe3oB cButhl. T.M. [Jobpo-
Bosbckasi, O.B. Caerupéna (1962) oxapakrepnso-
BaJM pa3pe3 Ha mpaBoM Oepery Cairup ceBepHee
c. CrporanoBka. B.M. Cnasun, B.I'. Yepnosn
(1981) ommcanu pa3pe3 CBUTHI IO JEBOMY Oepery
pexu bonpmoit Canrup ot noc. MapsuHO 10 1J10-
TUHBI CUM(QEPOTIOTBECKOTO BOJOXPAHIITHUILA, 3aTEM
10 TIpaBOMY Oepery peKu ceBepHee IUIOTHHEI. AB-
TOPHI HA3BAIH pa3pe3 CTPATOTHIINIECKUM, XOTSI IO
CBOEMY TIPOUCXOXKICHUIO OOHAKEHUE SBIISETCS
HCKYCCTBEHHBIM, OOpa30BaBIIMMCS B pPE3yibTaTe
CTpoUTENbCTBA BoAoxpaHuauma B 50-¢ rr. B.B.
[lepmsxos, b.I1. YaiikoBckuit (1991) B kxauectBe
CTpaTOTHIIA CBUTHI YKa3blBaIOT pa3pe3, Haxojsd-
muiics Ha rope MypyHKBIp (K CeBEpO-BOCTOKY OT
c. Ctporanoka CuMdepononbCKoro paiioHa).

Kapanarckas BylkaHudeckas cepus Obuia
BeieneHa M.B. Mypatoseim B 1937 1 [9]. Paiion
€ro uccienoBaHuid HemocpeAcTBeHHO Ha Kapanar
HE pacmpoCTpaHsIcs, a MPUMbIKalI K HEMY C CeBe-
po-BocToKa U cesepa. [logpoOHO WM3yuUeHHBIH aB-
TOPOM «SHBIIIAPCKUID pa3pe3 XapaKTepu3yeTcs
MEHbIIIEH, 0 cpaBHeHHUIO ¢ Kapamarckoii ropHoit
TPYNON, MOIIHOCTBIO BYJIKaHOTE€HHO-0CAIO0YHOU
TOJII ¥ OTCYTCTBHEM JIaBOBHIX mopoxa. Crparu-
rpadus Kapamarckodd ropHOW TPYMITBEI OCBeEIleHa
WN.H. PemuzoBeiM (1962). B npousBoacTBEeHHOM
otuére, moarorosiaecaHoM H.H. HoBukom (1980)
[0 pe3yJibTaTaM TeoJIOTUYEeCKOH ChEMKH B Bo-
ctouyHoM KpbIMy, B KadecTBe CTpaTOTHIIA HIKHEH
MIOJICBUTHI OIKCAaH pa3pe3 Ha CckioHax ropel Coii-
HeIM-bypHY y moc. Pribaune. Bepxuss mozceura,
Hanbonee moiHO oOHaxEHHas B Kapanmarckoii
TOpPHOM TpyTIe, pa3fesieHa UM Ha MSTh KapTHpye-
MBIX TIaueK. B MpoW3BOJCTBEHHOM OTYETE IO CO-
CTaBIJICHUIO CTPATUTPAPUIECKON CXEMBI U JIETEH/IBI
JUIT  KpYITHOMACIITAOHBIX TEOJIOTHYECKUX KapT
Tl'opuoro Kpeima, noarorosinensom M.B. Banunoit
(1981), mpencTaBiieHbI MMOCIOWHBIE ONMUCaHUS 1M,
21 u 4i1 mauek B ymense |'syp-bax Kapamarckoit
ropHoil rpynmnsl, BbijeseHHbIX paHee H.H. Hosu-
KOM. B kadecTBe 3TajOHHOro paspe3a JaHHOTO
cTparurpadudeckoro nozapazzaenenus B.B. Tlep-
mskoB, b.I1. YaitkoBckuit (1991) xapakrepusyrot
paspe3 xpebta JlpakoH B 3amamHoil yactu KpbiM-
ckoro tOxuno06epexps [12].

AW-BacCHIIbCKYIO CBUTY IIOJl Ha3BaHHWEM «CBH-
Ta claHIeB U necuyaHukoB» Beiaenun A.C. Mowuce-
eB B 1930 r. y nepeBHu Ali-Bacuib (HbIHE OkpanHa
Snrer) [8]. Onmcanne OgHOTO W3 Pa3pe30B CBUTHI
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npexactasieno [.I1. CtpemoyxoBeiM (1894) B Oyx-
Te Meramo-fno. Pa3pes, usyuennsiit A.C. Mowuce-
€BbIM, K HAcTOALIEMY BPEMEHH HE COXpaHMJCS B
pe3ynbTate 3acTpoiiku. B kauecTBe crTparoTuma
M.B. Banmmna (1981) xapaktepusyer paspe3 MO
nomuHe CyaTkaH B OKpeCTHOCTSAX c. boraroe
Ymense baxuncapalickoro p-Ha, b.I1. HalikoBckuit
B IIPOM3BOJCTBEHHOM OTYETE IO M3YUYEHHUIO OIOp-
HBIX Pa3pe30B OPCKUX OoTioxeHu I'oproro Kpsi-
Ma (1990) — k cesepy ot c. [lyrunoska baxumca-
paiickoro p-Ha.

Cynakckasi cButa Bbimenena M.B. Mypato-
BeIM B 1949 1 [10]. Ilo onpexnenenuto aBTopa, oHa
MIpEe/CTaBICHa CIIAHLEBAaTBIMU TJIMHAMM, TIUHH-
CTBIMH QJIEBPOJINTAMU C OJUHOYHBIMU M KOJIOHU-
QIBHBIMU KOpaJUIaMH, OMOTEpMHBIMH MAacCHBaMHU.
OTnryuTensHOW YepTOW CBUTHL, MO 3aMEYaHHUIO
M.B. MyparoBa, SIBISIETCSI PE3KO€, HA paCCTOSTHUU
HECKOJIbKMX METpPOB, 3aMelleHue pPH(OBBIX H3-
BECTHSKOB TJIMHAMH U aneBposntamu. Bospact
CYJIaKCKOM CBUTHI IEPBOHAYAIBHO ONpPEAETICS He
npeBHee BepxHero okcdopaa [11]. Xapakrepusys
CBUTY, HMccienoBaTeNb He NAET yKa3aHUs Ha KOH-
KPETHBIM paspe3, BBICTYNUBIIUN Uil HEE B POJIH
3TaJIOHHOTO. B KpyNHBIX CBOJKAaX IO T'€OJIOTHH U
ctpaturpadun Kpemma [2], [15] mpencraBieHb
KpaTKue OMHUCaHMs pa3pe30B CyNaKCKOW CBUTHI Ha
ckionax rop Ilepuem, Cannpik-Kas, Kapayn-Ooa,
Cokon B okpectHocTsix Cynaka. B 1937 r M.B.
MypaToBbIM BbII€TIEH "SHBIIIAPCKUI TOPU30HT",
XapaKTepU3YIOUIMICS HEOOBIYaliHOH MecTpOTON
JIMTOJIOTHYECKOTO COCTaBa, Ype3BbIYaHO ObICTPOI
HW3MEHYMBOCTHIO (Daluii 1O NPOCTHPAHHUIO, HECO-
[JIaCHBIM TPAHCTPECCHUBHBIM 3aJIeTaHHEeM Ha TOJ-
CTUJIAIOIINX OTJIOXKEHHUSX, oOmnmeM (ayHbl, He-
3HaYUTeNbHOU MomHOCTRIO (30-40 M) [2]. Pa3pes
ONHMCaH y MOIHOXHs XpeOroB burok-Sfnbimap u
Kyuyk-SAnpimap B Ansinmapckoit 6yxre (FOro-
Bocrounsiii Kpeim). OTnoxeHus "SHBIIAPCKOTO
ropu3oHTa" JATUPYIOTCS BEPXHHM KelioBeeM. B
HACTOIIIEe BPEMsI «SHBIIIAPCKUNA TOPU30HT» BKIIIO-
4YEH B COCTaB HIKHEH IOACBUTHI CYJaKCKOW CBU-
Thl. BO3pacT cyaakckoil CBUTHI onpeaesercs aua-
[1a30HOM BEPXHHUH KEJUIOBEH — HIDKHUH okchop
[3], [12]. U3 pa3pe3oB cyaakckoi CBUTHI pa3HBIMU
aBTOpaMH  BIIOCJIEACTBUM  OXapaKTEpU30OBaHBI:
sapImapckuii — M.B. Banunoit (1981), paspes B
Komncenbckoit 6anke — M.B. Banunoii (1981), B.IL
YaiikosckuMm (1990), pa3pe3 Ha 3amaJHOM CKJIOHE
ropsl Ilepuem — E.A. Ycnenckoit (1965), pa3pes B
okpectHocTsx IllebetoBkm — M.B. Banunoif
(1981).

«Sliinuackas cepus» (J302-kmy) s o6o3Ha-
YEHUSI U3BECTHAKOBOW TOJIIM B 3allalHOM 4acTH
Kpemckoro IOxnobepexps BoiaeneHa C.H. Mu-
xaunoBckuM, B.®. IMuenunueBsiM B 1932 1 [7].
Sntunckas cBuTa (Jstti) mis obo3HaueHMs Mep-
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reNbHO-U3ECTHAKOBOM TONIIM BblAeneHa B.D.
[TuenmanessiM B 1962 1 [14]. Xapaktepusys 3TH
noJpa3feNeHus, aBTOPbl MPHUBOAAT CBEACHUS 00
UX paclpoCTpaHEHUH, JTUTOJIOTHUYECKUX 0COOEHHO-
CTSX, AT MOAPOOHYIO XapaKTepUCTHKY (payHBI.
SBnsIsich KPyMHEHITUM CHeIHaIiNCcTOM B o0nacTu
JBYCTBOPUYATHIX U OPIOXOHOTHUX MOJUTIOCKOB, B.D.
[TyenunueB orMevaeT, 4To MO OOraTCTBY U pPa3HO-
oOpa3uto (ayHa popaka M CekBaHa (Ioapasfele-
HUS, TPUHATBIE B €ro padoTax, HBIHE COOTBET-
CTBYIOT BEpXHEHW uacTh cpenHero okchopaa u
BepxHeMy okcdopay) [opHoro Kpeima 3Haum-
TENBHO MPEBOCXOJUT COOTBETCTBYIOMIYIO (ayHy
Anen, 3amannoit Empombl, KaBkaza u Cpemneit
Asmun [14]. Onmcanuii CTPaTOTHIIOB ITOApa3aeiie-
HUU aBTOpHI HE NpeACcTaBWIN. B nanpHelneM sta-
JIOHHBIC Pa3pe3bl MOApa3/ICIICHUH ObLIH BBHIOpAHBI
n m3ydensl M.B. Baaunoit (1981), B.I1. Yaiikos-
ckuMm (1990) nma xpebre Horpad, orxyma H.K.
OBeuxkunsM (1956) onricaHbl aMMOHHUTBI HUYKHETO
KHMEpPHUKa — THTOHA.

Mecrtononoxxenue, 00bEM, COIEpKaHUE ITaA-
JIOHHBIX Pa3pe30B OCNIyHCKOH, JeMEeH-TepUHCKOM
(«xapagarckoit» y B.®. Iluenunuesa), OeneHe-
KBIPCKOM CBUT TPAKTYIOTCS OJHO3HAYHO aBTOPAMH,
W3yYaBIIMMH 3TH OAPA3ACTICHHUS.

ITo 3amewanmio ['.4. Kpeimromeia, «ais
CIMHCTBA TPAKTOBKH, €JMHCTBA B TOHHUMAaHUH
00BEMa M collepKaHUs JAHHOTO CTpaTuUrpadude-
CKOTO TO/Ipa3/ieiecHus] HEOOXOMMO HCXOJTUTh W3
CTPOTO OTpeNe’€HHBIX Pa3pe3oB ...TaAKUMHU MOTYT
OBITH TOJBKO pa3pe3bl, BBIACICHHBIE IEPBBIMH,
BBIJICJICHHBIE ~HCCJIE/IOBATENIEM, YCTaHOBHBIIUM
COOTBETCTBYIOIIEE Tofpaszzencaue» [6]. Boime-
NpUBEAECHHBIE TPUMEPHI IEMOHCTPUPYIOT, YTO Ha
stane 20-x — 60-x IT. OTCYTCTBHE CCHIIOK Ha Mep-
BUYHBI KOHKPETHBIA pa3pe3, BBICTYIAIOIIETO B
pOJIK 3TajoOHa BBOJUMOTIO TOJPa3/ieNeHus, IPUBO-
IUT K HEOJHO3HAYHOCTH B TPAKTOBKE MECTOIOJIO-
JKEHHUs pa3pesa, a B HEKOTOPBIX ciIydasx — o0béma
U colepikaHus cTparoHa. Jlyig Takux moapasnene-
HUH, KaK aif-BacHJIbCKasl, Kapajarckas, cyJaKcKas
CBHUTHI, B HACTOALIECEC BPEMS YCTaHOBJICHBI HEOCT-
PATOTHITBL.

2) 70-e — 80-e rr. /laHHBIA 3Tanm O3HAMEHO-
BaJICA COCTaBJICHMEM NEPBOH PErMOHaJbHOM CTpa-
TUTpaUIeCcKOl CXeMbl IOPCKUX OTJIOXKEHHH, B OC-
HOBY KOTOPOH JIEDIM pe3ylbTaThl MHOTOJIETHUX
reoyoro-chEMoOUHbIX padot. PernonansHas crparu-
rpadudeckas cxema IOpPCKUX omIoxeHud FOxHO-
VYkpauHckoil HererazoHocHOH oOnactu pazpado-
taHa koyiekTuBoM yuéHelx UI'H AH YCCP cos-
MECTHO C COTpyZHHKaMHu «KpbIMreosorum» Imof
penaknmerr F0.B. Tecmenko. B 1982 1 cxema
YTBEPK/ICHa YKPauHCKOH PErHOHAIBHON MEXBe-
JOMCTBEHHOH cTparturpauyeckoii KOMUCCHEH, B
1984 r omybnukoBana B MoHorpaduu «leomorus
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menbda YCCP. Crparurpadus» [3]. B coorBet-
ctBuu ¢ He#, B TopHom KpeiMy B OTiI0XKEHHUSIX
HMKHEH cpeaHeil IOpbI BBIETEHBl ICKU-
OPOUHCKASA, OUMAKCKAsL, YPeYIulcKkas, Oeuwlyluckas
ceumpyl; CpedHell I0pbl — Kapaoazckas Ceuma,
cpelHeil — BepxXHeil IOPbI — Ql-8ACUTLCKASA, KON-
cenvbcKas ceumvl, BepXHed IOpbI, a UMEHHO: B
BO3PACTHBIX JMANa3oHaX CPeAHMHd KeJlsloBed —
HIGKHMI okcopa BBIYJICHEHBl MANWAHCKAA, CY-
O0akckas ceumvl, cpedHHii OKcpOpa — HUKHMUIA
KHMEPHK. CYXOPEUeHCKAsl, SUIUHCKAs, oOemep-
OHCUTICKASL, MAHONCUNLCKASL C6Umbl, THTOH. Oeli-
MeH-0epuHCcKas, SAMUNHCKAs, XYmopaHckas, 0ati-
oapckasi, bedenexkvlipckas, 08yaKopras ceéumol. Ta-
KUM 00pa3oM, HapsAy C paHee OMyOJMKOBAaHHBIMHU
cTpaTurpaMUeCKUMH  MOAPA3ICICHUSIMH, BIIEpP-
BBIC BBEJICHBI B JINTEpaTypy 7 CBUT: YPryJHUHCKasd,
KOIICEJIbCKAsl, TalIaHCKas, IeMEpKUNCKast, Cy-
XOpeueHCKas, XyTOpaHCKas, IBYsAKOpHas. Beime-
nennsie panee [.C. Kuzeansrepom u M.B. Mypa-
ToBbIM (1959) KO3CKasi M TYyKIIyKCKasi CBHTHI O0b-
€IMHEHbl B MaHIUKMJIBCKYIO CBHUTY B KayecTBe e¢
HIDKHEN U BEpXHEH IOJACBUT, & CBUTHI KU3HWII-Kas U
anu, BblneneHHble [LA. JlprdarunsiM (1962) — B
Oaiimapckyro. Kapanarckas ByiakaHW4Yeckas cepus
M.B. Myparosa (1937) nepenmeHoBaHa B Kapaja-
ICKyIO0 CBUTY, a «kapajarckas csura» B.D. Ilue-
nuHLeBa (1962) — B neliMeH-IEpUHCKYIO CBUTY. B
9TOM CBOJAHOM H3JaHUM IPHUBEACHBI CBEIEHHUS O
reorpaduu CTpaToHOB, WX KpaTKas JHUTOJOTHYE-
CKasg W TAJIGOHTOJIOTHYECKasT XapaKTEePUCTUKH.
CTpaToTHIIBI CBUT HE OXapakTEpPH30BaHbI, UX Me-
CTOIOJIOKEHUE YKa3aHO MPUOTU3UTEIBHO, 0e3 4ET-
KO reorpaduueckoil MpuBsA3KH.

OnwucaHusi CTPaToOTUIOB, TUOO Pa3pe3oB, BIIO-
CJICZCTBUM BBICTYNMBLIMX B KAaU€CTBE JTAJOHHBIX,
COCPEJIOTOYEHBI, TIIaBHBIM 00pa3oM, B (DOHIIOBOMA
JuTeparype.

Ha3zBanue «yprynuiickasy MPUMEHHTENBHO K
TOJIIIE TIepecTauBaHMsl aprUJUIMTOB, AJIEBPOJIUTOB
C PEIKUMH TPOCIIOSMH TIECUAaHUKOB B Oasike Ypry-
mu Obul BriepBble TpeiokeH M.B. UypuHOBBIM
IIPU W3YYEHHWU THIPOTEOJIOTMYECKUX M HHXKEHep-
HO-T€0JIOTMYECKUX YCIOBHH FOT0O-3alaJHON 4acTH
T'oproro Kpeima B 1954 1. Tepmun Obln Takke uc-
nonbe3oBad C.B. IIuBoBapoBBIM B X0z€ T€0JIOTHYE-
ckoi creMkH MacmTaba 1: 25 000 B roro-3amagHon
yactu ['oproro Kpeima B 1977 1.

Koncensckas, MaHJUKUIIBCKasA, XyTOpaHCKafd,
IByskopHast cBuUTHl BblieneHsl H.H. Houxom
(1980) B xome TpOBEACHHS T'eOJIOTO-ChEMOTHBIX
pabot B BoctouHoii yactu [opHoro Kpeima. Crpa-
TOTHUIIBI BBIIETIEHHBIX CBUT XapaKTEpPU3YIOTCA YET-
KOl TeorpaduuecKoll MPHUBS3KOW U MOAPOOHO H3Y-
yensl H.H. Hosukxom (1980), M.B. Banunoit
(1981).
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«Konrmomeparo-necuaHuKoBass» U «II€CYaHU-
KOBO-KOHTJIOMEPATOBas TOIIIIH, HBIHE MO CBOEMY
COZIEpKaHUIO COOTBETCTBYIOLINE TAIIIaHCKOW U
JEMEPIKUICKON cBUTaM, BoieneHsl B.I. Jlanumno-
BeIM (1970) B Xome TpOBEACHHUS TEOJIOTO-
CBEMOYHBIX PabOT B IMEHTpabHOU dacTu [opHOTO
Kppima. DtanoHHble pa3pe3bl BHEPBBIE W3yUYEHBI
B.I". JaaunoseM (1970), M.B. Banunoii (1981).

CyxopedeHCKasi CBUTa BBIJICIICHA TIPU COCTaB-
JICHUW PETHOHAIBHONW CTpaTUrpaduyuecKoil cXembl
1opckux oTnokeHnd FOxHO-YkpauHckoii Hedrera-
30HOCHOM OOJIaCTH KOJIJIEKTHBOM aBTOPOB TOA Py-
koBoacTBoM FO.B. Tecnenko (1980). Crparorun
cBuThl u3yyed M.B. Banunoii (1981) u B.1. Usa-
HOBBIM B XOfIe TPOBEIEHHUS T€OJIOTO-ChEMOTHBIX
pabot B IOro-3amagaom Kpeimy (1981).

ABTOpamMH TOJpa3JeieHuii B KauecTBE 3Ta-
JIOHHBIX BEIOWPANMCh, KaK MPaBHJIIO, WU3BECTHBIC
paHee, WU3yYeHHBIC B OTHOIICHWH MCKOomaemon (ha-
yHBI, pa3pesbl. Hanpumep, kemnoseiickas dayHa u3
[JIMHUCTO-TIECYAHUCTHIX OTIOXKeHui Korcenbckoit
nonuHbl n3yyanack I ge ['emem (1843), A. Opbu-
ueu (1845), HA.II. CrpemoyxoBbim (1916), A.O.
Caynckum (1917), K.A. Hurouuem (1912), H.B.
besnocosriM (1958), E.A. Ycnenckoii (1962, 1965,
1966), B.®. ITuenunneBsiM 1 ap. CTpaToTHIl Kor-
cenbckoil cBUTHI ycTaHoBJeH B Komcensckoit mo-
JIUHE.

Nudopmarus o crparoTunax, MpeicTaBlIeH-
Hasl B NPOU3BOJACTBEHHBIX OTYETAX, BKIOYAET IIO-
CIIOMHYIO JIMTOJIOTHYECKYIO XapaKTepUCTHUKY 3Ta-
JIOHHBIX pa3pe3oB. C TOUKM 3peHMs] MCKOMaeMon
(ayHbI pa3pe3bl H3yUeHBI HEAOCTATOUHO.

3) 90¢ — 1a monoBmra 00x. B 1991 r. B.B.
ITepmsikoBeiM, M.H. Ilepmsikosoit, b.II. Yailikos-
CKUM MpEIJIOKEeHa HOBas CxeMma cTparurpaduue-
CKOTO pacweHEeHUs HOPCKUX OTIoxkeHUuW [opHOro
Kpeima [12]. ABTopamu cxeMbl BBEJICHBI TOPU30H-
Thl. YCTaHOBJIEHHOE paHee JIeJIeHHE I0OPCKUX OTIIO-
JKEHUH Ha CBUTHI MTOJIYYWIIO CBOE HaJIbHEWIEE pas3-
ButHe. BriepBeie BbineneHsl 10 cBUT: ompadueH-
cKas, CKANMypauwuHcKas, Menacckas, 6envoex-
cKas,  NPUGEMHEHCKAs,  CMABAYXapcKas, — aii-
goxuHckas, 2yp3ygckas, bawi-napmaxckas, Kaia-
gamnapckas céumvl. YTOUHEH BO3PACT paHee BbI-
JEJNEHHBIX CBUT. OCyIIeCTBIEHA KOPPETALMS CBUT.
JleneHne Ha TOPU30HTHI, KOTOPBIMU OIPEAEIIIOTCS
BO3PACT M KOPPETUPYIOTCS CMEHSIOUINE ApYyT ApY-
ra B IPOCTPAHCTBE CBUTHI, IPUBEIACHO B Tab-
june 1.

B.B. IlepmskoBbiM u b.I1. HaliKOBCKHUM Takxe
OpeyiokeHa CcXeMa  CTPYKTYpHO-(alnuamsHOro
paiionupoBanua. ComracHo cxeMe, B lopHOM
Kpeimy Bbimenensl 3anaaneli W BocTouHsblil
CTpyKTypHO-(anuansusie paiionsr (COP). B 3a-
nagHoM COP Brrunenenst CyxopedeHcKo-baiinap-

Tabnuya 1

Jenenue Ha rOPU30HTHL U CBUTHI FOPCKUX OTI0XKeHuH ['opHoro Kpeima
o B.B. Ilepmsxony, b.I1. YaitkoBckomy, 1991

TopuzonT BoszpactHoit Csutsl
HWHTEpBaJ

benenexwipckuii Jatts — Kib | kanmadarnapckas (Jstts), BepxHsis MOACBHUTA JEHMEH-ICPHUHCKOI
cBuTHI (J3tts), beeHekbIpekas, Oaiaapekas, IBYsIKOpHas

AntuHCKUN Jstti2 HIDKHSS TIOJICBUTA JACWMEH-ICPUHCKON CBUTBHI, SUITUHCKASA, XyTO-
paHckast

SinuHcKkui J3 02-kmy SIIMHCKAs!, CYXOpEUeHCKas, JeMepLKUNCKas, MaHDKUIbCKAst

Cynaxckuit J2 k3 — J301 ryp3ydckasi, Tanmasnckasi, oammapmaxckas (J2 Koz — J3 01), cymax-
cKkas

Korcenbcknit J2 bto-k aii-acmimsckast (Jo  bto-ki), craBmyxapckas (Jo Dbto-kip), aii-
doxunckas (I, bto-Ki-), korcensckas (12 bto-ky)

Kapangarckuii Jab,-bty Kapajarckasi, MeJutacckas, 0enpOeKckas, IpUBETHEHCKas!

Burakckuii Jit1 — Joby OTpaTHeHCKasi, Oemryiickas, OMTaKkcKas, ypryJauiickas, cKanTypa-
IIMHCKAs

DCKU-OpAMHCKUH Jiho-ty 3CKU-OpJMHCKAs

ckas u Aii-Ilerpu-baGyranckas, a B Boctounom —
Hemepmxu-Kapabwuiickas u Cynakcko-Deomocuii-
CKasl CTPYKTypHO-(auuaibHbie 3016 [12].
Wznanuio cxembl IpenniecTBOBaIM MaciuTad-
HbIe paOOTHI 110 U3YUYEHHIO OTIOPHBIX Pa3pe30B 0p-
CKMX oTioxeHuil T'opHoro Kpeima, mpoBoauMbIE B
1985-1990 rr. nox pykosoacteom b.I1. HaiikoBcko-
ro. B pesynprate paboT onopHble pa3pes3bl, B T.4.
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CTPaTOTUIBI CBUT, OBUIM BHOBB M3yueHBI. Brinerne-
HBI ¥ UCCJIEZIOBaHBI HEOCTPATOTHUIIBI TE€X TOApa3ze-
JICHWH, IEPBUYHBIC 3TAJIOHHBIE pa3pe3bl KOTOPBIX K
HACTOSIIIEMY BPEMEHH HE COXPAHMIMCh. XapakTe-
PUCTHKH pa3pe30B B MPOHU3BOACTBEHHOM OTYETE
B.I1. YaiixoBckoro (1990) BBITOTHEHBI B COOTBET-
CTBHHM C TPEOOBAaHUAMH IO U3YUYEHHIO U ONHUCAHHIO
CTPATOTUIIOB U OMOPHBIX CTpaTUrpapruEcKuX pas-
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pPE30B, JOMOJHEHHI TpapUUeCKHMH MaTepuaiaMu
(cTparurpadugeckue KOJOHKH, HYEPTEKH) JUIS
KQXX0T0 U3 O0OBEKTOB.

4) 2-s nonouHa 00x — Hacrosiee Bpems. Ha
TaHHOM OJTarme OO0BEM MPOBOTUMBIX TE€OJIOTO-
ChEMOUYHBIX paboOT pe3ko cokpamaercs. HoBbix
CTpaTUrpaUUeCKUX TMOAPA3ICIICHUN HE BBIICIIC-
HO. OCHOBHBIM HampaBJIcHHUEM ITPOBOAUMBIX PabOT
SIBIISIETCS O0OOIIEHNE HAKOIUICHHOW TeO0JoTHYe-
ckoii mHpopmanmu. Benéres monrororka k wsna-
HHIO KPBIMCKOM cepuu [ 0cynapCcTBEHHOW T'e00TH-
yeckoit kapTel Ykpaussl — 200. Ilo uaTEpEcytomie-
My PErHMOHY U BO3PAaCTHOMY JHAara3oHy U3JAaHbl B
2006 r. mucter L-36-XXVII (Esnaropus), L-36-
XXXIV (CeBacToIONb), OTBETCTBEHHBIN UCIIOIHHU-
tenb b.II. YaiikoBckuii, B 2008 . — L-36-XXIX
(Cumdepononp), L-36-XXXV (fdnta), orseT-
cTBeHHbIN ucnonantens JILA. OuxonuHa. Pacuie-
HeHue ropckux omiokeHuid ['opHoro Kpeima, npu-
HATOE B [OCYyIapCTBEHHON TI'€OJIOrMYECKOM KapTe
VYkpaunst — 200, noeropsier cxemy B.B. Ilepmsxo-
Ba, b.I1. YallkOBCKOroO U MpPEICTaBIECHO § TOPU30H-
tamu, 29 cButamu. OmHAKO cxema CTPYKTYpHO-
(harmabHOTO PallOHUPOBAHUS HECKOJBKO OTIHYA-
€TCs OT IIPEUIOKEHHON paHee BHIIIEYTOMSIHY THIMU
aBTopaMu. Huxe mpuBenéH CBOOHBIA paspes rop-
ckux ornoxeHuid [oproro Kpeima (Tabmuma 2),
COCTaBJICHHBIA IO MaTepuajaM H3IaHHBIX JIUCTOB
KapTEhI.

HecMmotps Ha oOoOriaromuii xapakrep u3na-
Hus «locygapcTBeHHass TeOJOTMYecKas KapTa
VYkpaunsl - 200», JaHHBIE, TPEICTABICHHBIE B HEM,
HOCST TIPOTHUBOPEUMBHIA XapakTep. llpuBeném
MpUMEP PA3IUYHON TPAKTOBKU COJEpKaHUS Oeib-
OEKCKO# CBUTHI B 3TOM u3naHud. CBUTA BBIJEIICHA
B.B. IlepmskoBeiM u b.I1. YaiikoBckuM B xoz€ co-
CTABJICHUS HOBOM CXEMbl CTpPaTUrpaduIECKOro
pacuieHeHus Iopckux oToxennit [opaoro Kprima
B 1991 r [12]. B.I1. YaiikoBckum (1990) meransHo
M3YyYeH CTPATOTHUI CBUTHI, PACTIOIOKECHHBIA B 2 KM
K CEBEepO-BOCTOKY OT c. ILmoTuHHOE B cpeaHem
tedeHuu p. bempOek. Iloxg OempOekckoit cBuUTON
aBTOPBHI TONpa3/IeTeHNs] MOHUMAIOT (IUIIONTHOE
repecianBaHue TIECYAHUKOB, aJEBPOJIUTOB M ap-
THIUTUTOB C MAYKaMU TIECYAHUKOB U OOYIIIEHHBIMU
pacTUTEIBHBIMU OCTaTKaMH BepxHero Oaiioca u
HWKHero Oara cpenHeii ropsel [12]. Tak xe TpakTy-
ercst 6enmpOeKkckas cButa B IloscHUTETHHO 3armc-
ke Kk Jyucram L-36-XXVIII (EBmartopus), L-36-
XXXIV (CeBactonomns) l'ocynapcTBeHHOH Te€o0i0-
rugeckoi kapTel YkpauHsl — 200, 0TBETCTBEHHBIN
ucnonuurens b.I1. YaitkoBckuit [4]. OgHako Tpak-
TOBKa OenbOekckoil cBuTHI B llosicHUTENbHOM 3a-
nucke K ymctam L-36-XXIX (Cumdeponons), L-
36-XXXV (SlnTa), OTBETCTBEHHBIH HCIOIHUTEIH
JLA. ®uxonuna [5], Toil ke locymapcTBeHHOI
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reoJoTnYecko KapTel YkpamHbl — 200, wuHasd,
Hexenn Ha mcrax Epmaropus, Cepacromons. OHa
cooTBeTcTBYyeT OenbOekckoit ceute C.B. IluBoBa-
poBa 1O pe3yiabraraM [E0JIOTUYECKON CBhEMKHU
macmTaba 1: 25 000 B roro-zanmagHoi gactu [op-
Horo Kpwima, mpoBenéunoit B 1977 r. CormracHo
JLLA. ®ukonunoi, nocnenopasiieii 3a C.B. ITuso-
BapOBBIM, OeThOeKCKash CBUTA BKIIFOYAET BYIKAHO-
TeHHO-0CaJ0YHbBIe 00pa30BaHUs BEpXHETO Oaifoca
— HIDKHero Oara cpenHeill ropel. B kauecTBe crpa-
TOTUNA yKa3aH pa3pe3 BYJIKaHOTEHHO-0CAJO0YHOU
TONIH B BepXoBbAX UyroH-Unru (BepXoBbs pexu
Kaua) [5].

Ha nanHom BpeMEHHOM HMHTEpBaJie B PE3yib-
TaTe uccienoBanuii poccuiickux yaeHsx (CIIOIY,
BHUI'PU, MI'Y, CapaTtoBCKuii YHUBEPCHTET) IIO-
Jy4eHBbl JTaHHbIE O TOYHOM MOJOKEHHH TPaHHIIBI
opa — men B BocrounoMm KpsiMy. YTOUHEHBI TUTO-
Jorudeckast u Omocrparurpadudeckas XxapakTepu-
CTHKH pa3pe3a IBYSKOpHOM CBUTHL. CBOTHBIN pas-
pe3 CBUTHI, BKJIOUaromuii 23 mauku, onucan B.B.
ApKaJIbeBbIM U Jp. 0 COBOKYIHOCTU 4 Pa3pe30B,
2 U3 KOTOphIX — B JIBysikOpHO#i OyxTe, 1 — B 1 KM K
I0r0-BOCTOKY OT moc. FOxnoe, 1 — Ha Mbice CB.
Nneu. BrepBble npoBeAeHbl KOMIIEKCHOE H3yde-
HUE ero (payHbl, MarHUTOCTpPATUTpahUISCKUE HC-
cinenoBanus. [lo ammonutam B.B. ApkanneBbM B
Boctounom KpriMy BmepBeie HaMeueHa TpaHHIA
MEXIy PO M MEJIOM BHYTPH JIMTOJIOIMYECKH
OJIHOPOJIHOM ABYSIKOPHOH CBUTHI. IHTEpBal MEXKIy
YPOBHSMH HAaXOJOK TIO3HETUTOHCKUX W paHHe-
Oeppuacckix aMMOHHMTOB COCTaBisieT He MeHee 40
M. [1]. TlomydeHHbIE pe3yNnbTaThl HAIOT IIMPOKUE
BO3MOYKHOCTH I KOPPEJISILIMK Pa3pe30B B Tpeaesiax
obnactu Teruc. [lo MHEHHIO OTAEIBHBIX HCCIIEIOBA-
TeJIeH, JaHHBIN pa3pe3 MOXKET MPETEeHI0BaTh Ha POJIb
CTpaToTHIIa TPAHUILIBI I0pa — MEL.

Pa3smelienne 3TanoHHBIX pa3pe3oB opbl [ opHO-
ro Kpeima npencraeneno Ha puc. 1.

BriBoabI.

Hcxonst u3 TOrO, 4TO CTPATOTHI — 3TO MEP-
BUYHBIA pa3pe3, BBIICICHHbBIN B KaUeCTBE HTaJOHA
HCCIIeI0BATENIEM, BIIEPBBIC YCTAHOBHMBIIMM CTpa-
Turpadudeckoe MOJApa3eNeHne, BaKHO IPOCie-
IUTh M NPOAHANM3UPOBATh HCTOPUIO H3YyUEHHS
cTpaTurpadMuecKux MOApa3aesieHHd W KOHKpET-
HBIX Pa3pe30B, BBICTYIHBIIKX JJIsl HUX B POJIU 3Ta-
JIOHOB, YCTaHOBWB MpPH 3TOM TOYHOE MECTOIIOJIO-
YKEHHE MOCIICAHNX.

Uzyuenue crpaTurpaduu FOPCKUX OTIOKEHUH
T'oproro KpbiMa Ben€rcs Ha MPOTSKEHUU TOUTH
200 ner. Ilompa3snenenust MecTHOM crpaturpadu-
YEeCKOH IIKaJIbl — CBUTHI — BBIJENICHBI MOCTIE yCTa-
HOBJIEHHUS SIPyCOB. B M3y4eHnu CTpaTOTUIIOB CBUT
MIPOCIIEKUBAIOTCS HECKOJIBKO ITAIOB.



Tabnuya 2

CBonHbli cTpaTurpadpuueckuii pas3pes pckux oTioxenuii I'opaoro KpeiMa (cocrasien mo marepuaiam 1ucToB L-36-XXXIV (CeBacTomnois),
L -36-XXIX (Cumdepornoins), L-36-XXXV (Snara) [ocyaapcTBeHHO# reosornveckoit kaptel Yrpaussl — 200 (2006, 2008)

T'opuzoHTHI, CBUTHI

CTpyKTypHO-(pannaIbHbIe 30HBI
IOro-BocTounas
CyxopedeHcko- Aii-Iletpu- Kaunncko- eMepIKu- [IpuBeTHeHCKO- Cynaxcko-
yXop p Osxnas AnbMuHCKas burakckas A P P YHAKCH
Baitnapckas Babyranckas Canrupckast KapaOwutiickas BecenoBckas deopocuiickas
MOJI30HA MOJ30Ha MOJI30Ha
benenexsipckuii ropu3oHT (Js ttz — Kib)
Hetimen-
JIEPUHCKAs CBH- .
P Baiinapckasi, Oe-
Ta, BEPXHAS HOA- beneneksipckas JBysikopHas
JICHEKBIPCKast
CBUTA, Kajia- CBUTa CBUTA
CBUTHI
(hatnapckas cBU-
Ta
SAntuackuii ropuszoHT (Jattip)
Hetimen-

OCPUHCKas CBU-

SIaTMHCKas cBHUTaA

SInThmHCKasA CBU-

XyTopaHCKasi CBUTa

Ta, HIDKHSS TTO1- Ta
CBHUTA
Sinuackuii Topu3oHT (J3 02-Kmy)
CyxopeueHckas . . ManmKunbekas
SIAnUHCKas CBUTA Hemepmxuiickas cBUTa
CBHUTA CBHTA

Cynakckuit Topu3oHT (J2 K3- J301)

Tanmanckas Bammapmaxckas | Cymakckasi CBH-
I'ypaydcekas cuta
CBUTA CBHUTA Ta
Konceasckuit ropusonT (J2 btr—ko)
N CraBiyxapckas Aii-DokuHCKas Komncenbckas
Aii-Bacuinbckas CBUTa
CBHTA CBHUTA CBHTA

Kapamarckuii ropusoHT (Jobe-bty)

Kapanarckas,
MeJIaccKasl CBHU-
TBI

Bennbekckas
CBUTA

Kapagarckas
CBHTA

HpI/IBeTHeHCKaSI CBUTA

burtaxk

CKUW TOPH30

ot (Jits - Joby)

Otpagnenckas, Oerryiickast CBUTHI

Vprynuiickas

CBHUTA

burakckas ceuta

CkanTypalumHckas CBUTa

Dcku-opauHCKUu Topu3oHT (Jiho-th)

9CKI/I'OpI[I/IHCKa$I CBHTA
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Puc. 1. CxemMa pa3merieHus 3TalOHHBIX pa3pe3oB 1pbl [opHoro Kpeima:

1) cTparoTHm 3CKU-OPAUHCKON CBUTHI
2) cTparoTun OUTaKCKOW CBUTHI

3) cTpaToTHN OTPATHEHCKON CBUTHI

4) cTparoTun OCIIyHCKON CBUTHI

5) CTpaTOTHI yPTYIUHCKON CBUTHI

6) CTPaTOTHI CKANTYPAITUHCKON CBUTHI
7) HEOCTPaTOTHUII KapaJarckoi CBUTHI
8) cTparoTHI MEITACCKON CBUTHI

9) cTpaTtoTum 6eTEOEKCKOM CBUTHI

10) cTparoTHi MPUBETHEHCKOW CBUTHI
11) HeocTparoTHIl aii-BaCHUIBbCKOM CBUTHI
12) cTparoTull cTaBIyXapCcKOW CBUTHI
13) crparotur aif-HOKUHCKOH CBUTHI
14) cTpaToTHIl KOTICENHCKOM CBUTHI

15) crparotur ryp3ypCcKoii CBUTHI

B 20e — 60e rr. B I0pCKHX OTJIOXKEHUAX [ op-
Horo KpeiMa BrmepBble BBLIETSAIOTCS MECTHBIE
cTpaturpaduueckue mnoapasznenenus. Kax npasu-
7o, myOnmKysi crpaTurpaduveckoe IMojapasjene-
HUE, aBTOPHI OTPAaHUYMBAIUCH €r0 KPAaTKUM OITH-
CaHMEM W HE JaBajlM yKa3aHWH Ha KOHKPETHBIN
paspes, BBICTYNAIOLIUHA AJsl oapasesieHus (CBH-
TBI) B POJIM STAJIOHHOTO.

Baxnb1il utor sramna, oxsaTeiBaromiero 70e —
80e rT. — n3JaHue pernoHANBHON cTpaTturpaduye-
CKOIl CXeMBl IOPCKHX OTJIOKEHUH CceBepo-
3alaIHBIX TIo0epexuil u menbpa YepHoro Mops, B
KOTOpOH mpeAcTaBieHsl 19 cBUT, U3 HUX 7 BbIAE-
JIeHBI BIEpBHIE. B X01€e cocTaBieHNsa CXEMBI aBTO-
pPBI ONHMpAIHCh HA JaHHBIE 00 ITAJOHHBIX pa3pe-
3ax, MOJIyYeHHBIE B pe3yJbTaTe MACIITAOHBIX MHO-
TOJIETHUX Te0J0ro-chbéMOUHBIX padoT, MPOBOIU-
MbIX B 50-70e rT.

Oran 90x — 11 monoBuHb 00X 03HAMEHOBAJICS
BBIXOJIOM HOBOHW CXEMBI cTpaTturpaduieckoro pac-

16) cTpaToTHIl TaNIIIAHCKON CBUTHI

17) crparotur 6ami-mapMaxcKoil CBUTHI
18) cTparoTHIr CyqakCKOW CBUTHI

19) cTparoTui CyXopeueHCKON CBUTHI
20) CTpaTOTHIT THTHHCKOW CBUTHI

21) cTparoTun aeMepmKAHCKON CBUTHI
22) CTpaTOTHUIl MaHIKUIbCKOW CBUTHI
23) cTparoTun JeHMEeH-ICPUHCKON CBUTHI
24) CTpaTOTHIT SIITTHHCKOW CBUTHI

25) CTpaTOTHI XyTOPAHCKOW CBUTHI

26) crpaToTHIl KanadariapcKOH CBHTHI
27) cTparoTHIl 6aiTapCKO CBUTHI

28) cTparoTuil 6eeHEKBIPCKOI CBHUTHI
29) cTpaTtoTHI ABYSIKOPHON CBUTHI

wIeHEeHUs Iopckux oTiiokeHuil ['oproro Kpreima, B
KOTOPOMW BIEPBHIE BBIJENEHBI TOPU30HTHI, a TAKKeE
10 cBut. M3gannto cxeMbl MpeecTBOBAIN pado-
THI TI0O U3yYEHHUIO OMOPHBIX Pa3pe30B IOPCKUX OT-
noxenuit I'opaoro Kpeima, npoBogumsie B 1985-
1990 rr. B.I1. YailkoBCKHUM, B pe3yJIbTaTe€ KOTOPBIX
OTIOpHBIE pa3pe3bl, B T.4. CTPATOTUIIBI CBHUT, OBLIH
BHOBb H3y4YeHBl. BBImeneHsl W wcciaenoBaHbl He-
OCTPaTOTHNBI TEX MOAPA3JCICHUN, IEepPBUYHbBIC
3TaJIOHHBIE Pa3pe3bl KOTOPBIX K HACTOSIIEMY Bpe-
MEHHU HE COXPaHMIIUCH.

CoBpemennsblii 3tan (25 momoBuHa 00X —
HaCToslIllee BpEeMsl) XapakTepU3YeTCsl PE3KHM CO-
KpalieHueM o0b&éMa IPOBOJMMBIX  I'EO0JIOro-
ChEMOYHBIX PabOT, 00pabOTKOM M 000O0IIeHHEM
HAKOIJICHHOW Teosiornueckoi nHdopmanuu. Bax-
HBIM pe3ysbpTaT AJAHHOTO dTala — U3J1aHUE OTAEIb-
HbIX JucToB KppiMckoil cepun I'ocynapcTBeHHON
reoyoruueckoil kaptel Ykpaunasl — 200. CormacHo
TOYKE  3pEHHs, MPUHATOM €€  aBTopamu-
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COCTaBUTENIAMH, B IOPCKUX OTIOXKeHHUsX ['opHOTO 4€TKYI0 TeorpaduvecKyio MPUBS3KY H, B IIETIOM,
Kpeima BeIZenieHBl 8§ TOPHU30HTOB, BKIIIOYAIOIIMX JOCTYTIHBI JJI HOBBIX HAYyYHO-MCCIIEI0BATEIbCKIX
29 cBur. JlaHHas TOYKA 3pSHHS MMOJTHOCTHIO ONUpPa- pabot. HayuyHble OTKpBITHS, B OCHOBY KOTOPBIX
€TCSl Ha CXEeMY CTpPaTUrpauyecKoro pacuIieHEHUS JICTIIN Pe3yJIbTaThl UCCIICIOBAHUIA ITAIOHHBIX pa3-
OPCKUX OTJIOXEeHuM, npensoxxkennyro B.B. Ilep- pPE30B, Ha MPOTSKEHUU BCEU HCTOPUU H3YUYECHUS
MsakoBeIM, b.I1. YaiikoBckuMm B 1991 1. BakabiM crparurpadun opel I'opHoro KpreiMa, BKItouas
HayYHBIM JOCTIDKEHUEM Ha JJAHHOM 3Tarle SBJISCT- COBPEMEHHBIN 3Tall, CBUJICTEILCTBYIOT 00 YCTOM-
Csl yCTaHOBJICHWE TOYHOTO IMOJIOKEHUS TPaHUIIBI YUBOM WHTEpece HCcleaoBaTeNiel K HW3YYEeHHUIO
10pa — Mell. CTPaTOTHIIOB.

Takum 00pa3zoMm, 3TajJOHHBIE pPa3pe3bl IOPHI
l'opHoro KpbiMa BbIIENCHBI, W3Y4YEHBI, HMEIOT
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VJIK 556.3:553.98 B.A. Kpueowes, x.2.-m.n., akaoemux YHIA, eedywuii eeonoe,
000 «l'eo-Cohepay

FEO®JIIONJOIUHAMHNYECKAS CUCTEMA
JHEITPOBCKO-JOHEIIKOU BITA/IUHBI - CTAHOBJIEHUE U PAZBUTHUE

Hunenposcko-oneykas enaouna (kaxk OCHOBHOU CMPYKMYPHO-MEKMOHUYECKUL dNleMeHm Hepme2a30HOCHOU NPOoSUHYUU) 8X0-
oum @ cocmag pughmosguvix cucmem Bocmouno-Eeponetickou naamgopmul u npeocmaeiiem coooll oonacmv uHMeHCUeHoU nepe-
CMPOUKU 3eMHOIL KOPbL U 8EPXHEU MAHINMUU

K nacmoswemy momenmy 6 npedenax naodurvl eviseneno donee 200 mecmoposicoeHuil Hepmu u 2aza 6 WUPOKOM CIMpPAmu-
epaguueckom ouanazone — Ipa-0e60oH U NOPOOax KPUCMALIUYEeCK020 yHOaMeHmd.

Kovnomnerma eourol npupooHoLi 2e002UHecKoti CUCHIEMbL Heime2a30HOCHO20 BACCENIHA «2e0N0UHeCKas CIPYKIYPpa — nopooa — 600a — Hedmb
— 2a3 — JICUBOE BEUYECIBOY CYUJECBYIONT 8 HEPA3PLIGHOM eOUHCIEE U 63AUMOOCLICIBULL U Onpedelsiom Obimue 3anexcu Y B 6 akmueHot ounamuye-
CKOlI cpede U NPOCHPAHCIMBEHHO-8PEMEHHYIO YHOPAOOYEHHOCb COObIMULL U NPOYECccos passumiis cucmemsl. Pacnpedenerue cmabuibbix usomonos
BC /12C gcez0 cnexmpa YB-coedunenuii onpedersiom Kpumepuu 2tyOUurHO20 8blCOKOMEMNEPAnypHO20 MUHEPATbHO20 CUHMESA U
nynecupyroueco nomoka YB 6 ocadounyro monuy.

Tpunyunuanbro HOBbLIM d1eMeHmoM Mooenu pacnpedenenus sanexceil YB u nepmezasonposasnenuii ¢ [nenposcko-Loneyrou
6NAOUHbL ABNACMCA YCMAHOGNIEHHAS NPO CMPAHCMBEUHO-BPEMEHHAS NePUOOUUECKASL 30HAIbHOCTb, MEKMOHUYECKAs. PACCIL0EHHOCHTb
paspesa, KOmopasi Onpeoeniemcs 60NHOBbIMU KONeOAMenbHbIMU O8UMCEHUAMU U (POPMUPOBAHUEM PE3OHAHCHBIX 30H OUHAMUYECKUX
nonetl HanpPANCeHU.

Kniouesvie cnosa: grroudodunamuueckas cucmema, 2eono2uueckas cmpykmypa, cmabunshwle usomonst 2C / 2C, yaneodo-
pooHas cucmema (VB cucmema).

B. 0. Kpugowen. TEODIIOITONIHAMIYHA CUCTEMA JTHIIIPOBChKO JJOHEIIBKOI 3AITAJJTHHH — CTA-
HOBJIEHHA I PO3BHTOK. /[ninposcvko-0oneyvka 3anaduna (K OCHOBHUL CIMPYKMYPHO-MEKMOHIYHUIL elleMeHm HApmo2aso-
HOCHOT npoginyii) 6xooums 00 cknady pugpmosux cucmem CxioHO-e8ponelicokoi naameopmu i € oonacmio iHmercugHoi nepedy0osu
3eMHOI KOpU | 6epXHbOI Manmii

Lo cnpasoicnbozo momenmy 6 medcax 3anadunu euseiero 6invute 200 podosuwy Hagmu i 2asy 8 wupoxomy cmpamuepagiuno-
My 0lanasoui - 10pa-0egoH i nopooax KPUCmaiiuHo20 (hyHOaMeHm).

Kovnorenma eouroi npupooHoi 2eonociuHol cucmemu HagmoeazsoHOCHO20 BACEIHY «2e0N0IuHA CMPYKIMYPA - NOPood — 600a — HAPMAa — 2a3 —
JHCUBA PEHOBUHAY ICHYIOMb 8 HEPOSPUBHILL EOHOCMI T 63a€MO0iT T BUsHAUAIOMb Oymma (icHyeanHs) noknady BB 6 akmueHomy ouramiuHomy cepedosuwyi
ma npocmoposo-4acosy nopsIoKoearicmy noditi i npoyecie possumky cucmemu. Poznodin cmabimiux izomonie *C /2C ecvozo cnexmpy BB-cnomyx
BUSHAUAONTb KPUMEDIT TUOUHHOS0 BUCOKOMEMNEPAIMYPHOS0 MIHEPATILHO20 CUHIME3Y | MYTbCYI0¥020 NOMOKY BB 6 ocadosy moeuyy.

Tpuryunoso Hosum eremermom mooeri posnodiny noknaoie BB i naghpmozazonposenetsv 6 [Hinposcoko-00HeYbKoT 3anaduHu A&TIAEMbCA 6CMa-
HO&ILEHA NEPIOOUYHA 30HATLHICIb, MEKMOHIYHA POSWIAPYEAHHSA POSPI3Y, KA BUSHAYAENbCA XEUWIESUMU KOTUBATIHUMU PYXaMU § (POpMYBaHHAM Pe3oHa-
HCHUX 30H OUHAMIYHLX NOTIG HANPY2U.

Kniouogi cnosa: gnioidoounamiuna cucmema, 2eonoziuna cmpykmypa, cmabinwni izomonu C / 2C, gyenesoonesa cucmema
(BB cucmema).

AKTYyaJIbHOCTb. BckpbIThIl TITyOMHHBIN AMAIIa30H pa3pesa co-

Juenposcko-JloHerkass BnaguHa (Kak OCHOB- JITHOKYTIOJIBHBIX ITOJHATHI OXBaThiBaeT OT 350 M
HOW CTPYKTYpHO-TEKTOHWYECKUH djeMeHT Hedre- 1o 6300 M, a 3HAUUTENHHOE KOJIWYECTBO 3aJeKen
ra30HOCHOW MPOBUHIIMK) BXOJHUT B COCTaB pU(TO- YB BckpbITO Ha Triyounax 6osee 4500 m B ycio-
BBIX crcteM Bocrouno-EBponeiickoil mmaTdopmsbl BusX BbICOKHX Temmeparyp (100-160°C) u masie-
U TpeJcTaBisieT co00i 00J1IaCTh UHTCHCHUBHOM Iie- uuit (50-120 MIIa) [1].
PECTPOKHM 3eMHON KOpPBI M BEpXHEH MaHTUH, KOH- B mocieaHue roapl BemymMM HarpaBiIeHUEM
TPOJIUPYETCS CHCTEMaMU TIyOMHHBIX Pa3lOMOB, HCCIICIOBAaHUH  CTaHOBSTCA  IE€OJUHAMHUYECKHUE
BEIpOKEHHBIX B penbede QyHIamMeHTa M ocalou- NPUHIMITEL (KPUTEPHH) Pa3BUTHSI OOBEKTOB I'e0I0-
HOW TOJIIM B BHJE 30HBI TTYOOKHX TU(QepeHIu- THYECKOH CTPYKTYPHI OT III00aTbHO-KOCMUYECKOTO
POBaHHBIX OIYCKaHUH. ypoBHA (B TEOTEKTOHHKE) /0  aTOMHO-

K mactosimemy MOMeHTy B mpezenax BHaaH- MOJIEKYJISIPHOTO (B TEOXMMUH) yPOBHEM.
HbI BBIsIBIIEHO Oosiee 200 MecTopokaeHuit HepTH 1 Crietin¢yka BbIICISEMON IPUPOIHON T'€0JIO-
rasa B IIMPOKOM CTPAaTUTPa(huIecKoM TuanazoHe — THYECKOH CHCTeMBbl HedTerazoHocHOro OacceliHa
10pa-I€BOH M MOpOoJax KpHCTalundeckoro (gyHna- «TeoJIornveckas CTPYKTypa-mopona-Boaa-HedpTh-
MEHTAa. ra3->KMBOE BEIIECTBO» 3aKII0YAETCs, TPEXKIe BCe-

Hens u 3aga4n nccae0BaHN. ro B TOM, YTO 0Opa3yrollue ee KOMIIOHEHTHI (sB-

Henpro nccnenoBaHuil SABIAIOTCA HPUPOIHBIE JSIFOILIMECS, B CBOIO O4Yepelb, OONBIINMU CHCTEMA-
Te0JIOTUYECKUE CHCTeMBbI HedrerazoHocHOro Oac- MH) CyIIECTBYIOT B HEPAa3pPhIBHOM €IWHCTBE M B3a-
CeliHa «reoJjloTHMYecKas CTPYKTypa-nmopojaa-Boja- AMOJICHCTBUM, OIpeaelsas ObiThe 3alexu YB B
He(Tb-Ta3-)KMBOE BEILECTBO», KOTOPBIE 3aKIIOUa- aKTUBHOM JMHAMUYECKOW cpefe M MpOCTpaH-
FOTCSl B CYLIHOCTH 3aiexel YB B akTUBHOM quHAa- CTBEHHO-BPEMEHHYIO YMOPAIOYEHHOCTh COOBITHIH
MUYECKOU Cpefie. Y TIPOIIECCOB PA3BUTHSA CUCTEMBI.

H3i0:eHne 0CHOBHOTO MaTepHaJa. KauecTBeHHBIE M KONNYECTBEHHBIE MapaMmeT-

pBl K&XJIOTO KOMIIOHEHTAa CHCTEMBI COJEp)KaT B

© Kpusomies B.A., 2015 https://doi.org/10.26565/2410-7360-2015-42-03
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cebe TPUCYIIYI0 TOJIBKO €My HHTETpajbHYI0 Xa-
PaKTEepPHUCTUKY COBOKYITHOCTH (buznko-
XUMHUYECKUX U TEOJIOTMYECKHX MPOIECCOB pa3BH-
THSI BCEH CUCTEMBI.

CHCcTEeMOOPTaHM3YIOMUM  TIPUHITUIIOM — TIPO-
[IECCOB BBICTYMAIOT KoJIe0AaTeNbHbIE BHKCHHUS,
CHEKTP KOTOPBIX O BEJIMYMHE Teproia (4acTOTHI)
OXBAThIBAECT OIPOMHBIA NTHANIA30H 3HAYECHUUA — OT
lNamaktaeckoro roma (175-200 MiIH 71€T) 10 MHJI-
JIMOHHBIX JTOJICH CeKyHBI (Y — M3JIy4eHUE NP pa-
IUAallMOHHOM pacmajae 3ieMeHToB). [lpu 3Tom,
Heo0XoauMO 0c000 MOAYEPKHYTH IOJIOKEHUE O
TOM, YTO BEChb CHEKTp KojeOaHMi (uKcupyercs
O00BEKTAaMH M CHCTEMOW B IICJIOM B Ka)JbIi MO-
MEHT ee OBITHSI, a TEOJIOTHS YCTAHOBHIIA M MCTIONb-
3yeT 3HAYUTENBHYIO UX 9acTh KaK HEOThEMIIEMYIO
XapaKTepUCTUKY (aTpuOyT) pa3HOPAHTOBBIX T'e€O-
JIOTUYECKUX TPOIIECCOB.

B perpocrniekTHBHOM TUTaHE — HCTOPUS TEO0JI0-
THYECKOTO Pa3BUTUS peruoHa (HedTerazoHOCHOTO
OacceifHa) BBICTYHaeT BeAyIIUM (akTOpoM B pe-
KOHCTPYKIIMM W  BOCCTAHOBIICHHH OCHOBHBIX
CTPYKTYpPHO-BEIIECTBEHHBIX MapaMeTPOB I'€0JIOTH-
YECKOr0 IPOCTPAHCTBA, JWHAMHKU CTAHOBJIECHUS
CUCTEMEI H €€ 3JIEMEHTOB.

Kaxnplii U3 KOMIOHEHTOB CHCTEMBI IIO-
pa3HOMY pearupyeT Ha BO3HMKAIOIIME B CHCTEME
BO3MYILEHHUS, @ BpeMs pelakcaly — Mepexos K
HOBOMY JIWHAMHUYECKOMY (KBa3HCTAIMOHAPHOMY)
COCTOSIHMIO COBEpIIAETCS C pa3IMyHOW CKOpO-
CTBIO, YTO TO3BOJISIET BHISIBUTH XapaKTEpHBIC Uep-
THI Pa3BUTHS CHUCTEMBI.

TexroHnuecKkass akTHBHOCTh BO BPEMEHH TOJI-
YHHEHa OMpeJIeNIeHHON nepuoanvHoctd. Ha ¢one
KPYIHBIX TEPHOJOB BBIIEISIOTCS psAAbl  Oosee
MEJKUX IHMKIIOB, BKJIFOYAIONIUX SIOXH HUCXOJS-
IUX JBWKECHUH C HAKOIJICHMEM MOIIHBIX TOJIII
0CaJIOYHBIX 00pa30BaHM W aKTHBHOTO MpOsBIIE-
HUs TG GEepeHINPOBAHHBIX BOCXOIAIINX IBUKE-
HUH, COMPOBOKAAIOIINXCS IPO3ZUOHHBIMU TIEPEPHI-
BaMU, WHTCHCHBHBIM Je(QOPMHUPOBAHHEM OCAI04-
HOHM TOJINHM, COJITHOW TEKTOHWKOH, ApoOiIeHHeM
(hyHIaMeHTa 1 0caJJOYHOTO YeXJIa.

3HAYUTENIbHBIM IIarOM B HEM30EKHOM IPO-
rpecce TMO3HAHHUA TE€HE3UCA, COCTOSHHUA M OBITHS
3alIe’Ked SIBUINCh HM30TOMHO-TEOXUMUUYECKHE HC-
CJIEJIOBAHUSI IPUPOJIHBIX U CUHTE3UPOBAHHBIX Y B-

COCIUHCHMIA.

Y [Ananumuueckue dannvie no Jnenposcro-Ioneyiori
eénaoune (6onee 300 onp.) evinonHeHvl 6 AAOOPAMOPUSX
BHUTPU, BHUUT'EOUHDOPMCHCTEM, 2eonozuueckou
cayacovt CLLA, Amoco — BP, Petrobras u dp., ucnonv308anbvi
maxkaice onybnuxosannvie oannvle I anumosa 3.M., Ilpacorosa
O.M., Anexceesa @A u op.] I'anumos D.M. Hzomonwt yenepo-
0a 8 Hepmezazo86oii ceonozuu. Heopa, M., 1973, 384c.
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HccnenoBarmsiMu  0COOCHHOCTEH pacmpene-
JIEHUS U30TOMHOTO coctaBa yrieposaa (MCY) mpu-
pomHbix YB-cuctem (Tasza, KoHIeHcaTa, HeTH,
OWTYMOHIOB) YCTaHOBJICHO KBaHTOBAaHHOE pac-
npenenenue senmannsl 51°C [5, 6].

Pacripenenenne ICY B psimax yrieBOIOpOJ-
HBIX COEITMHEHUH MPUPOJHBIX T'a30B MOIMMOIAIIb-
HO, @ MEXIYy CMEKHBIMH COCTUHEHHSIMH MeETaH-
9TaH 3HAYeHHE OCHOBHOM MOJBI H30TOITHOTO C/IBH-
ra coctaBisieT ~ 8,2%o, B Mpeaenax KOTopoi mpo-
siBIIsieTCsl OoJiee TOHKasi CTPYKTypa ¢ MakCHMyMa-
MU 4,7%o0 1 11,8%o0 [7].

KBanToBaHHas BeIMYMHA W30TOIHOTO CABHIa
MPOSIBIISIETCS. B CMEKHBIX COEIMHEHUSAX BCETO HC-
CIIETOBAHHOTO PAMA: 3TaH-TIPOTaH, MpomnaH-OyTaH,
y3kuX ¢pakmusax (1o TemrepaTypaMm KHUIICHHS)
HeTell U KOHJEHCATOB, CMOJIax-acaabTeHaX, YTO
MPOSIBIISiETCSI (B OTNIENBHBIX CUCTEMax) WHBEpCHUEH
HA30TONHOIO cOCTaBa B psanax YB-coeauHeHUi.
AMIIUTYABl (AMAna3oH) BapHAlUil H30TOMHOTO
COCTaBa MOCTENIEHHO YMEHBIIAIOTCS C YBEIUYCHU-
€M MOJIEKYJISIpHOrO Beca ¥YB-coeaunenuii, coxpa-
HSSl OTACNBHO MOCTOSHHOE COOTHOIICHHE MEXKIY
psanamu HackleHHbIX (3°C sat) u apomaTudecKux
(3%C ar) coemunenuii B HedTAX, KOHIEHCATAX M
ourymounnax [2, 4, 9].

KBanToBaHHas BeMYMHA U30TOMHBIX CIBUTOB
nposBisiercst B cucremMax CHs — CO2 u CHs —
H: (D).

Hns gucteix GopM yriepoja-aimasza — TpU
NOJMMOZIANIbHOM  pactipenenenun 62C B auana-
30He¢ OT 12,7 mo -34,4%o BeIWYMHA H30TOITHOTO
CABHUTa MEXIy OCHOBHBIMU MOJIAMH COCTABIISET ~
8%o, a B mpejenax OJHON M3 OCHOBHBIX W HauOO-
Jlee NETaTbHO W3yueHHOW BeiGOpku ¢ OBC or
-1,0%0 mo -10%o ycTaHaBnuBaeTCs aHAIOTMYHAS
(ToHKas) cTpykTypa B pacnpenenenuu 63C, uto
JIaJI0 OCHOBAHHWE JUTS JICTICHUSI TPEX Pa3HOTIyOHH-
HBIX T€HETUYECKUX IpyIl [2].

BrlsiBIIeHHBIE 0COOEHHOCTH HW30TOIHOTO CO-
craBa YB-coequMHEHHII U TepMOJMHAYECKUE pac-
yeTsl MoaenupoBanus cuctembl C — H B ycnoBusx
BBICOKMX TEMIIEpaTyp M MJaBJICHWH (ITO3BOISIOT
OoJiee 000CHOBAaHHO Pa3BUBATH KOHIICTIITUIO MUHE-
pasibHOrO (aOMOTEHHOr0) MPOUCXOXKAEHUS HedTH
urasa [3, 8].

BenymmuM mporieccoM 00pa3oBaHHS BCETO
criekTpa YB-coenrHeHui sBISeTCs BhICOKOTEMIIE-
paTypHBIi MHUHEpaJbHBIM CHHTE3, a TIyOMHHBIE
HCTOYHUKH BBICTYIAIOT KaK TeHEPaTOPbl BOITHOBOM
HaIIpaBJIECHHOU ABOMIIOIMHU Y B-crucTeMbl U IyJIbCH-
PYIOIIETo NOTOKA MPOIYKTOB B OCaJOYHYIO TOJIIIY.

Ha o0o0mieHHoi ¢a3oBoii auarpaMMe H30-
TOITHOT'O COCTaBa yriiepojia KaKaas TpyIia 3aHu-
MaeT OIpe/eNICHHOE MPOCTPAHCTBEHHOE TOJIOXKe-
Hue, 00pasys yHOpsIOUeHHYIO CUCTEMY M30TOIHO-
TeHeTHYECKUX JIMHUI IBOJIOIUH B MPOIIECCE TeHe-



BicHuk Xapkiecbko20 HauioHanbH020 yHisepcumemy, Ne 1157

pauuu YB-coenuHeHud. Y CTaHOBIEHBI HEKOTOPBIE
JIMarHOCTUYECKUE HW30TOIHbIE KpuTepun YB-
CUCTEM B TIpelenax KpPYMHBIX TEOCTPYKTYp
(HererazoHOCHBIX OacceiHOB), MPUPOJA TUOKCH-
Jla yriepoja B 3ajexax YB U COBpEMEHHBIX Ieo-
TePMAaIIbHBIX CHCTEMAX.

Tumel BBISBIEHHBIX YIIEBOAOPOAHBIX CKOII-
JIEHN B TIpenmenaX HeTEra3oHOCHOro OacceiiHa
paccMaTpuBarOTCS KaK KOMIIOHEHTHl MHTPalMOH-
HOTO MOTOKa TIyOHHHBIX Y B-(ironnos, a ocodeH-
HOCTH UX CYIIECTBOBaHUS B Pa3iMYHHUX (Da30BBIX
COCTOSIHUSIX W IIMPOKWA  CIEKTp  (U3HUKO-
XMMUYECKHX TOKa3aTesiell cocTaBa U CBOWCTB CBS-
3aHBl C TIPOSIBJICHHEM HECKOJBKHX HWMITYJIHCOB
(IIMKJIOB) M OTpPaXkalOT COBPEMEHHBI MOMCHT B
Pa3BUTUU TEOCTPYKTYPHl U TUHAMHYECKOE COCTOSI-
HUE 3aJICHKH.

leoxumuueckass spomrorus  HedTeit  (YB-
CUCTEM) B TEPMOOAPHUIECKOM ITI0JIE BEPXHEH 4acTH
36MHOIM KOpBI M OCAJOYHOU TOJIIM OacceiHa CBS-
3aHa C MpoleccaMy Jera3alyd, MNOTepU JIETKHUX
(bpakmmii 1 paccesaus. B 30He akTHBHO (yHKITHO-

HUPYIOINX MHKPOOHOJIOTHYECKIX CHUCTEM MPOHC-
xomuT mepepabotrka YB-coegmnenuit mo CO: u
H>O (B mpenenbHOM ciiydae), BKJIFOYAIOIIUXCS B
MTOCIICAYIONIUE VKBl OMOCHUHTE3a, YaCTHYHO MHU-
HEPATM3YIOMINXCS N YXOISIIIUX B pe3epBYyaphl
ruapocdeps 1 aTMochephl.

[TpuHIMITHATEHO HOBBIM 3JEMEHTOM MOJEIU
pactipenenieHus 3anexked YB m HedTerazomposs-
neHut B JIHenpoBcko-JloHelKoi BIaguHbl SBIISIET-
Cs YCTaHOBJICHHAsI IIPO CTPaHCTBEHHO-BPEMEHHAs
MepUOINYECKasi 30HATbHOCTh, TEKTOHUYECKAs pac-
CIIOEHHOCTh pa3pes3a, KOTopasi OIpeaemsieTcss BOJI-
HOBBIMU KOJICOATENBHBIMH JIBIDKCHUSMU U (op-
MHUPOBAaHUEM PE30HAHCHBIX 30H JHHAMUYECKHUX
MoJjiel HanpsoKeHUH.

[lepcrieKTHBBI OTKPHITHS W Pa3BUTHS HOBBIX
TUIIOB 3aJIe)KEH CBS3aHBI C IMPOCTPAHCTBEHHBIM
MIOJIOKEHHUEM TeOJIMHAMHYECKUX YpOBHEH (9Ta-
Kell) HeTera3oHaKkoIUICeHHSI B COYeTaHWH ¢ Oia-
TOMPUATHBIMHA CTPYKTYypamy | JUTO(GAHabHBIMH
YCIIOBUSIMU.

Jumepamypa

3azopoonos, A.B. Micye endoeennux gaxmopis 6 cinomeszax eanozenesy i eanokinesy [Texem] / A.B. 3azopoonos Il
Bicnux XHY imeni B. H. Kapasina, cepis «eeonocis-eeocpagis-exonoeiay, 2012. — Ne 1033. — C. 69-79.

Tanumos, .M. BC | *2C armaszos. Bepmuxanvhas sonanvrnocms aimasoobpaszosanus 6 numocgepe [Texcm] / D.M.
Tanumos // I'eoxumus u kocmoxumus. — M. : Hayka, 1984. — C. 110-123.

3ybkos, B.C. Tepmoounamuueckas modenv cucmemvt C — H 6 ycnosusix evicokux memnepamyp u oasienuii [Texcm] /
B.C. 3ybros, A.H. Cmenanos, U.K. Kapnos u op. Il l'eoxumus, 1998. —Nel. — C. 95-101.

Boumos, I'A. O xumuueckotl u u30monHo-yeiepooHol HeCmabuIbHOCHU C80000HBIX 2a308 (2a308bIX cmpyl 8 Xubu-
nax [Texcm] / I' Y. Boumos // I'eoxumus, 1991. — Ne6. — C. 769-779.

Kpoirosa, T.A. @opmuposanue cocmasa 2a3000pa3HbiX cucmem HA OONbUUX 21yOUHAX (RO OAHHBIM U30MONHO-
eeoxumuuecknx uccnedosanuii) [Texem] / T.A. Kpvinosa, C.P. Maxos // I'eonocus negpmu u easa, 1993. — Nell. — C.
30-35.

Kpusowes, B.A. Hosvie uzomonuo-eeoxumuyeckue mooenu npupoonvix YB-cucmem [Texcm] / B. A. Kpusoutes, B.
H. Epemun // Mamepuanvl mesxicoynapoonou kougepenyuu "Ieoxumuyeckoe Mooemuposanue u MamepuncKue nopo-
0wt HI'b Poccuu u cmpan CHI™". — C-Ilemep6ype, 1999.

Kpusowes, B.A. Hosvie usomonuvie (*C | 2C) xpumepuu zenesuca yenesodopooos [Texcm] / B.A. Kpueowies,
B.U. Epemun // C6. I'eneszuc yeneodopooHuvix @nioudoe u mecmoposicoenuil. — M.: Ieoc, 2006. — C. 139-146.
Yexaniok, 3.M. Hegpmo eepxneti manmuu semau [Texcm] / D.M. Yexamox. — Kues: Hayrxosa oymxa, 1967. — 256 c.
Anexcees, @.A. Hzomonuviii cocmas yenepooa npupoonblx y2ie8000p0008 U HEKOmopble GONPOCHl UX 2eHe3UCd
[Texcm] / @.A. Anexcees, B.C. Jlebeoes, T.A. Kpvinosa. — M.: OHTH BHUUAIT, 1967.— 230 c.

-22 -



Cepisi «[eonoezisi. [eozpadbisi. Ekonozisi.», eunyck 42

VK 553.98(477), 553.98.061.4 B.O. Kpueowes, x.2.-m.H, akademix YHIA, npogionuii eeonoe,
TOB "Teo-Cghepa”

BIAKPUTTA HOBUX TA3OKOHAEHCATHUX ITOKJIAIB HA BECHAHCBKOMY HI'KP

Bussnenns ocobnusocmeii u 2e01020-NpOMUCTOBUX XAPAKMEPUCMUK HADMOLAZ0HOCHOCHI Y PO3Pi3i NAIE03010 NPUUIMOKOBUX
30H Ha enubuHax nonad 5500 m cnpusroms payioHarbHOMY 8UOOPY HANPAMKIE NOULYKIE | PO3GIOKU HECKAENIHHUX NOKAAOI8 8Yele800-
Hi8 y nigdenHo-cxionoi vacmunu /[/13.

32i0n0 3 pezynomamamu celcmMopo3gioyeanvHux pobim 3a mexuonociero 3D 6 nigdenHiti ma ni6OeHHO-CXIOHIN NPUULMOKOBUX
sonax Tapaciecbko2o WMoKy ma 2eon02iuHux OaHUX HOBUX 2IUOOKUX noutykosux ceeponogur NeNe 200 Tapaciecvka, 107 Becnancoka
CKIA0€eHA YMOUYHEHA 2e0N102i4HA MoOenb BecHancbkozo pooosuwa no 6epxHboKaM AHOBY2iTbHUX 8I0KAA0AX (8I0OUBAIOUOMY 20PU30H-
my Vai). Po3ensinymo ocobnueocmi 2a30KOHOEHCAmMHUX NOKAA0I8 ma HA0AHA ix 2e0n020-npomuciosa xapakmepucmuka. Lle ooszeonse
NPOSHO3YBAMU HOBI 30HU HAQMOLAZ0HAKONUYEHHS, AKI NO6 A3AHI 3 HOBUMU NEPCNEKMUBHUMU 00 'cKmamu, Wo uje He ugueni OypiH-
HAM.

Knrouoei cnosa: ceticmopossioysanvui pobomu, naacmosuti muck, NOK1ao, wmox, Hagma, 2az, 3anacu 8y2ieso0His.

B.A. Kpusowen. BI/IKPUTTA HOBHX 'A30KOHAEHCATHHX IIOKJIAJJIB HA BECHAHCbBKOMY HI'KP. Buvisigne-
HUsL 0cobeHHocmell U 2e01020-NPOMUCIOBLIX XAPAKMEPUCMUK HeQMe2a30HOCHOCMU 8 pa3pe3e Naneo30s NPUUMOKOBbIX 30H HA 2y-
bunax ceviue 5500 m cnocobcmeyom payuoHaIbHOMY 8bLOOPY HANPABTEHUL NOUCKO8 U PA38EOKU HECE000BbIX 3aiedcell Y2nes000p 0-
0086 1020-60cmounou yacmu J/IB.

Coenacno pesyroemamam ceucmopasgedoyHvix pabom no mexuonozuu 3D 6 102CHOU U 1020-80CTOUHOU NPUUUINOKOBLIX 30HAX
Tapacoeckozo wimoxa u 2eono2uyeckum OaHHbIM HOBbIX 21yOOKUX nouckosvix ckeasicur NeNe 200 Tapacosckas, 107 Becuanckas Ovi-
4 YMOYHEHA 2e0N02U4eCKas MOOelb BeCHAHCKO20 MeCmopOd#CcOeHUst N0 8EPXHEKAMEHHOY2ONbHbIX OMIONCeHUAM (ombusaroujemy
eopuzonmy Val). Paccmompenst 0cobennocmu 2a30K0HOCHCAMMbIX 3anediceli U npedoCmasiena ux 2eoi020-npoMblci08as XapaKme-
pucmuxa. Omo no3eonsem npocHO3Uposamb HOGble 30Hbl HepMe2a30HAKONIEeHUsl, KOMOpble CEA3AHbL ¢ HOBLIMU NEPCNEKMUBHBIMU
0b6veKmamu, Komopbvie ewuje He U3yueHvl OypeHueM.

Knroueswle cnosa: ceiicmopasgedounvie pabomvl, NIACmogoe 0agieHue, 3a1excb, WMok, Heghmop, 2a3, 3anacwl yeneso00pooos.

AKTyaJbHICTB. B 2005 pomi npu BunpoOyBaHHi TOpr30HTY -
BusBieHHs  ocoOmMBOCTEM U IeOJIOro- 13 B cB. Ne 103 BcTaHOBJICHUH HA(TOBUN MOKIIA]
MPOMHUCIIOBUX XapaKTePHCTHK HAQTOTa30HOCHOCTI IUTACTOBOTO THITY, 1[0 TIO MOBCTAHHIO IUIACTIB €K-
y pO3pi3i maie03010 MPUIITOKOBUX 30H HA TIHOU- panyetscsi  "HikKor" TapaciBCbKOTO COJSTHOTO
Hax moHaa 5500 M cHpusIOTH parlioHaTHbHOMY BH- LITOKY.
0Opy HampsAMKIB IOIIYKIB 1 PO3BIAKH HECKJICIIiH- B 2010 pomi cknaneno I'EO Tta 3arBepmkeni
HUX TOKJaAiB ByrieBonHiB. Lle no3Bomisie mporHo- 3amacu BB Becnsucerkoro HI'KP (mporokom Ne
3yBaTH HOBI 30HH Ha(TOTa30HAKOTMYEHHS, SIKi 1944 Bin 23.03.2010 p.). [lorouHi 3amacu cTaHOM
MOB’si3aHI 3 30HAMH PO3YUIUIbHEHHS, SK HOBUX Ha 01.01.2011 poky no BecHsiHCbKOMY POIOBUIILY
MEPCHEeKTUBHUX O00'€KTiB, IO IIe HE BWUBUCHI Oy- CKJaaroTh: razy — kareropii Ci (111+221/111) —
pinnsMm [1]. 76/70 mma.m3, xar. Cp (122+222/122) — 286/250
Meta Ta 3agaui mocaimkeHHsi. MeTorwo goc- wmiH.M%; Kat. Ca (332) - 394 MITH.MZ; KOHJIEHCATy —
JDKEHb € PO3KPHUTTS 0COOIMBOCTEH TeoNOoridyHol kar. C; (111+221/111) — 25/8 tue.T; kar. Cp
OymoBH Ta OCOOIMBOCTEH T'a30KOHICHCATHHUX ITOK- (122+222/122) — 59/36 tuc.t; katr. C, (332) — 84
naaiB BecHSIHCHKOTO POMOBHINA ITiBIEHHO-CX1THOI tic.T, Haptu — kKar. Cp (122+222/122) -
yactunu JI/13. 193/13 tuc.T. BugoOyTOK 3 MOYaTKy pO3POOKH
BuxnaaeHHsi 0CHOBHOIO MaTepiaJy. cranom Ha 01.01.2011 p. cknmamae: razy — 122
Becusaucrke HI'KP 3Haxomuthest B 5 KM Ha MTH. M3, KOHJeHcaTy — 16 THC.T.
cxin Bim M. KapimiBka, Ha Tepuropii KapiiBchkoro B 200 m Ha miBaeHHMIA CXij BiJ| CBEPIIIOBUHU
paiiony IlonraBchkoi obGnacti. Po3sramioBane B Ne 100/101 npoOypena morrykoBa cBepaioBuHa Ne
MPUOCKOBIN YacTuHi miBgeHHOTO cxomy /I3 Ta 107 Becusacbka g0 miubOuau 5250 M 3 [OBHUM
MPUYPOUYCHO [0 MiBACHHO-CXiJHOI MHPHUIITOKOBOT poskputTsam ropusontis K-1 — K-3 (C3?).
30HU TapaciBChKOTO COJISTHOTO IITOKA. 3a pesynabraramu Oypinns cB. Ne 107 i cTpa-
B 2000 pori momrykoBor CBEpUIOBHHOIO Ne turpadiuHoi kopessuii po3piziB cBepaoBuH NelNe
100/101 BecHsIHCBKOIO OyH BiKPHUTI Ta30KOHACH- 100/101, 103, 105/105 6ic, 107 Becusucepkux ta 1,
carHi noknamu ropu3oHTtiB I'-11, I'-12 apaykapwu- 2 KapiniBChbKHX BCTAaHOBJIEHO, IO CBEPAJIOBHHOIO
TOBOI CBITM BEpXHHOIO KapOOHY B yMOBax Haii- Ne 107 mig HIKHBOIEPMCHKUM PO3MHBOM ITiJICide-
OUTBII IPUMIIHATOTO MO BiAOMBAIOUOMY F'OPU3OHTY Huil ckun Ha TuouHi 4700 M ammutitygoro 100 M
IVr; (Pink) mepioro 6soka [1]. CXiTHOTO TAaJiHHSA, M0 SIKOMY BHUIIAQJal0Th HIKHS
Ha 3axin Big cB. Ne 100/101 mpobypena mo- yactuHa ropusoHTy [-11, moBHicTIO TOpu3oHT -
LIyKOBa MOXMJIO-CIIpSMOBaHa ceepaiioBuHa Ne 103, 12 apaykapuTOBOI CBiTH BEPXHBOT'O KapOOHY.
sKa npH GaxTH4HIA rmuduHi 5460 M po3kpuia mo- CsepanoBuHa Ne 107 3HaxoauThes MO penep-
BHicTIO Topusontu I'-10, I'-11, I'-12, I'-13 Bigkna- HOoMy BamHsiKy Qg abo BiJIOMBalOYOMY TOPH30HTY
IiB apayKapuTOBOI CBITH BEPXHBOTO KapOOHY. IVr; (Pink) Ta kapTaMHUCBKHX BiAKJIaAax HIKHBOI
© Kpusomres B.A., 2015 https://doi.org/10.26565/2410-7360-2015-42-04
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mepMi B ONHOMY OJIOII 31 CBEPAJOBHHOIO No
100/101, a o BimObuBarouomy ropusonty Vai (Cs),
ropusonTax I-13 (Cs®), K-1, K-2, K-3 (C%) — B
OKpEMOMY TOpPCTONOAIOHOMY MPUMIAHATOMY OJOIIi.

3rigHO CTPYKTYPHOI KapTH MO BiIOMBAIOUOMY
ropm3oHTy Vai (Cs, Vikoil LTD) niBaenHo-cxinHa
MPUIITOKOBA 30HA TapaciBChKOIO COJISTHOTO IITOKY
B Mexax BecHsHcbko-KapiiBchkoi o po3ouTta
"TunpHUM" CyOmapanenbHUM [0 IITOKYy DPO3PHB-
HUM TMOPYLICHHSIM Ta YOTUpMa palialbHUMH Pi3-
HOCTIPSIMOBaHUMH CKMAaMH amIutiTygamu Bin 100
no 450-500 m Ha yotupu Omoka: I — OG0k cB. Ne
100/101; II — 6mox c¢B. Ne 107; III — cB. Ne 103; IV
—cB. 105/105 6ic.

[omryxoBa cBepmioBuHa Ne 107 po3ramoBaHa
B HaWOUIBII TPUMIAHATOMY TOPCTOMOAIOHOMY

0011, KW BIAMIICHUH 3 3aX0My paJiaIbHAM IO
MTOKY CKUIOM aMIutiTyforo 10 500 M Bix omymie-
Horo Omoky cB. Ne 103, 3i cxogy — palialbHUM
ckupoM amrtiTygoo 100 M Bix omymieHoro 610Ky
cB. Ne 100/101. Po3mip mporo 00Ky B Mexax 00-
MEXYIOUHX 3aXiTHOTO 1 CXiTHOTO pajiaJlbHUX TO-
pYyLIeHb Ta "THIBHOTO" CyOmapaienbHOrO LITOKY
MOpyIIEHHS 1 KOHTYpY "HUKKH' INTOKAa CKIIAJae
550 x 600 m, Bucora nonan 100 m (puc. 1).

3a pesynpratamu inrepuperamnii [JIC y pos-
pizi ceepaioBuHu Ne 107 Bu3HaueHO 56 miacTis,
cepel AKUX 5 Ta30HOCHUX, 9 Ta30HACHYEHUX Ta
CT1a0OTa30HACHYCHHX, PEIITa — YIIIJIbHEeHI Ta He
KoJIeKTOpH (pHc. 2).

BECHAHCBKE HI'KP

[lizpaxyHKOBHH IUIaH MPOLYKTUBHOTO ropuzonty K-3 (C3)

Macmuira6 1: 10 000
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ITourykoBa cBepAIOBHHA,
B SIKiii OTPMMaHO MPOMHCIIOBHIA
MIPUILTUB ra3y 3 ropusonty K-3

H.D.
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-5029.,9

HOMEDP CBEPAJIOBHHH
Aa0COJIFOTHA BIJIMITKa
MPOYKTUBHOIO ropu3onTy K-3

Puc. 1. TlizpaxyHKoBuii 1an npomayKTUBHOTO ropu3onty K-3 (Cs?).
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Becusncboke HKI'P

CxemaTnyuuii reosioro-reodisnununii npodians no ginii eceepaiosun 103-107

Maciural: ropusontansuuii 1:5 000 Ta seprukansuuii 1:2 000
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Puc. 2. Cxemarnunwuii reosioro-reogizuunuii npodiss mo Jixii ceepaiosud 103-107.

B excrutyaranifiniii  konoHi mepdoparlliero
[TIKO-89 (18 orB./m.M) BUIIpOOYBaHMI NPOLYKTHB-
Huit ropu3ont K-3 (Cs?) — mepiumii 06'ekT B iHTEp-
Banmax 5206-5203; 5201-5198; 5196-5190 m —
OTPUMaHO TPHUILINB rasy.

[TonbOBMM  3aroHOM  BiJJUIy  T'€0JIOrO-
MPOMHUCIIOBHX, T1IPOTEOJIOTIYHHX Ta ra30reoxiMid-

-25.-

HUX pociimkens YkpH/lIrazy 3 27.07.2011 p. no
29.07.2011 p. BUKOHAHO JOCIiPKEHHS CBEPJIOBH-
HU Ha TPOAYKTHUBHICTh. 3a pe3ysibTaraMu JOCIHi-
JOKeHb Ha NPOAYKTHBHICTh pO3paxoBaHi 1eOiTH
rasy:
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Ba4mm Q=444 tuc.mM%/n;

P, = 147,0 aTa / 14,42 MIla

Py, = 176,8 ata/ 17,34 Mlla

d3mm  Qr=33,6 Tuc.M¥/x;

P, =201,0 ata/ 19,72 MIla

Parp. =242,4 ata / 23,77 MIla

[Tapamerpu rasy, siki BAKOPHCTaHI IJIs1 po3pa-
XyHKIB J€0iTiB: BiIHOCHA TYCTHHA 3a TOBITPSIM —
0,628; Py, = 46,78 krc/cm?; Ty = 200,2 K. Cepenni
3Ha4YEeHHsS KOHJEHCATHOTO (PaKTOpa KOJIMBAIOTHCS
Big 153,8 mo 161,3 cm®/m°. TloreHuiiiHuii BMicT
koHjaencary 147,9 t/™Mnu.M°. Bona B moToIi BIJZICY-
THSI; TIJIACTOBUH TUCK, PO3PaxOBaHUN HA CepeluHy
inTepBay mepdopamii (5198 ™M), CTaHOBUTH
581,6 ara/57,04 MIla; racToBa Temreparypa, 1o
po3paxoBaHa 3a JaHWMH TONEpPENHIX BUMIpiB Ha
rbuHi 5198 M, cranoButs +108 °C.

[Tactka BB 3 miBHOUI 0OMEX)eHa COISTHUM €K-
paHOM, 3i CXOIy Ta 3aXOQy — TEeKTOHIYHHMH €Kpa-
HaMH, a 3 MiBIHSI — HWKHBOIO TPAHUIICIO BCTAHOB-
nenoi npoaykrusaocTi (HI'BIT) na rubuni 5206,4
M abo abc. Biamitmi -5046,4 M, sika TIpoBeneHa 110
MiJIOMIBI Ta30HOCHOTO Iiacta ropm3oHTy K-3 Ta
BIJIMOBiTae abC. BIAMITIII HMXKHIX OTBOpPIB mepdo-
panii. Im BizmoBinalOTH cKNENinHi, N3 FOHKTHBHO-
1 COTETITOKO-eKpaHOBaHi Ta JIITOJIOTIYHO OOMEKeH1
macTku [2].

TakuM ymHOM, 3a pe3ynbraTamMu OypiHHS Ta
BHIIPOOYBaHHS TOIIYKOBOi cBepanmoBuHE No 107
BCTAHOBJICHO ITPOMHCIIOBY Ta30HOCHICTh HPOIYK-
tuBHOTO ropuszonty K-3 (Cs?). INoknan razokoHe-

HCaTHHI, IUTACTOBOTO THITY, IO TIO IOBCTAaHHIO
IJIACTiB 3 MIBHOYI €KPaHy€eTHCS "HIKKOIO" COJSHO-
IO IITOKY.

3a manumu iaTepnperanii [JIC (I'Y "VYkpras-
mpomreodizuka") ta gannmu YxpH/lIrazy B ropu-
3001l K-3 BuaigeHo 3 miacta MICKOBHKIB ra3oHa-
CUYCHHUX 3 3arajibHOI TOBINWHOK 12 M B HACTyII-
HEX iHTepBanax: 5189,8-5196,2 m (6,4 M) — 3 ede-
KTHBHOIO T'a30HACHYEHOK TOBIIMHOK (Negras) 4,2
M, nopucrictio 8,1 %, HadTOHacuueHicTio 72 %;
5198,6-5200,8 m (2,2 M) — Negras = 2,2 M; mopuc-
TicTh 7,6 %; HaTOra30oHAcCHUEHICTh 72,5 %; 5203-
5206,4 m (3,4 M) — Negras = 2,4 M; TOPHUCTICTH 8 %0;
HadrorazonacuueHicts 70 %.

Taxum unHOM cBepmioBuHA Ne 107 Bigkpuia
a0COJIFOTHO HOBMU THIT Ta30KOHICHCATHUX IOKJIa-
B, B IKHUX €:

— BIJCYTHICTH 3arajJbHOTO Ta30BOASHOTO KO-
HTaKTy i, BIMIOBiTHO, €IEMEHTapHUA, Oararoriac-
TOBUM THUI POIOBUILI;
BiJICYTHICTb
MOKJIAaIi;

— IUIACTOBI THUMM MOKIAAiB y KOMOIHOBaHHX
HECKJICTIIHHUX MTacTKaX.

ABIIT y mnokpiBeabHOMY
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*AU. JIyp’e, 0.2.-Mm.H., npo.,

**B.M. Abenenyes, K.2.1., 3a8. CEKMOPOM,

**/1.0. Miwenko, cm. Hayx. cnip.,

*Xapxiecokuil HayionanvHuil yHieepcumem imeni B.H. Kapasina,
**VKpaincokuil HayKo80-00CIOHUL IHCIUMYM NPUPOOHUX 2A3i8

VIIK 553.98(477.5)

FEOJIOI'TYHI OCOBJINBOCTI BATATOILTACTOBHUX POJAOBHUII BYTJIEBOHIB
AK OCHOBA BU3HAYEHHS KPUTEPIIB IX 1OPO3BILIKHA

Ha npuxnaoi 6acamonaacmosux pooosuwy nieHiunoi 6opmosoi 30nu [ninposcvko-/Joneyvkoi 3anadunu, Axi mpusaiui yac ne-
pebysaioms y po3podyi, npogedenuii aHaLi3 CMpYKMypu NOMOYHUX 3aNaAci6 8yene600His. Bcmanosieno, wo y nokiaoax 8y2ineeooHie
Yux pooosuUwy 30cepeddiceri 3HAUHI 3anacu 2asy ma Hagmu, wo He 3anyyeHi y po3pobKy. 3a cmynenem 2eonio2iuno2o eusuenna 14%
NOMOYHUX 3aNACI6 OYIHEeHI MITbKU 3a Pe3yIbmamamu 2e0QizudHux 00CIiONCeHb C8ePONIOGUH | XAPAKMEPUZVIOMbCA K 3 HEeGU3HAY e-
HUM NPOMUCTOBUM 3HAYEHHSIM, Moomo nompedyroms 0opo3sioku. 06 em 3anacié 8y2ne800HI8 3 GUHAUEHUM NPOMUCTOBUM 3HAYEH-
HAM, WO NIOMEEPOAHCEHT UNPOOYBAHHAM, Ale NPAKMUYHO He 3anyueHi y po3pooky, cknadae 38%. Taxum uunom, nonao 50% 3acanv-
HUX PO3BIOAHUX 3ANACIE 8Y21e800HI8 6a2amonIacmosux pooosuly NiGHIYHOT 6OPMOEOT 30HU € 3HAUHUM Pe3ep8oM, ale He 8ud0by8a-
tombes. Tobmo ye numanna nompebye sueuenus. 3a pe3yibmamam. aHaiizy CMpPYKMypHO-MEKMOHIYHUX, TIMON020-PayiaibHux,
nempo@isuuHux ma iHwux Gaxmopis, OaHux po3pooKu, CMpYKmypu NOMOYHUX 3aNAcie 8y21e800HI8 BCIMAHOBIEHT 2e010214HT 0COONU-
ocmi 6y008u 6A2aMoONIACMOBUX POOOBULY A BUSHAYEH] OCHOBHI mpu Kpumepii ix 0opossioku. Ilepwuii kpumepiti — OoyinbHicb
00pO36IOKU TUUIe HA 3aNACU 2A3Y 3 HEBUSHAYEHUM NPOMUCTOBUM 3HAYEHHAM. [[pyeutl — 00po36iOKa 3aNdacie 3 HeGU3HAYEHUM NPOMUC-
JIOBUM 3HAYEHHAM CYMICHO 3 NPOMUCTOBUMU 3ANACAMU 243Y, AKI NPAKMUYHO He 3anyyeni y po3podky. Tpemiii — 00p0o36iOKa 0CHOGHUX
NOKAA0i8 pOO0SULY 3 NOOANBUUM ONOULYKOBYBAHHAM IX HeO0PO38I0aHUX OLIAHOK.

Knrouoei cnosa: bazamonnacmogi pooosuua, ROK1aou 8y21e600Hi8, 2e0N02IUHI 0COOIUBOCTI, DOPO3BIOKA.

A.U. JIypve, B.M. Abenenuyes, J1.A. Muwenko. 'EOJIOTHYECKHE OCOBEHHOCTH MHOI'OIUIACTOBbBIX ME-
CTOPOJKJIEHHH KAK OCHOBA OITPEJEJEHHS KPUTEPHEB HX JIOPA3BEJKH. Ha npumepe MHO20NIACMOGLIX Me-
cmopodicoerull cegeproll 60OpmMosoll 30Hbl [{Henposcko-/[oneyroll 8naduHwl, KOMopvle OTUMENbHOE 8peMs HAX00AMCA 6 paspabomke,
nposedeH aHanu3 CMpyKmypbl MeKyWux 3anacog y2nee000pooos. YCmano8IeHo, YMo 8 3a1exCax yene8o00po008 JIMux Mecmopotc-
OeHUll cocpedOmoyerbl 3HAUUMeNbHble 3aNachl 2a3a U Heghmu, Komopbie He 806ieueHbl 6 paspabomky. Ilo cmenenu 2eon02uueckozo
uzyuenus 14% mexkywux 3anacos oyeHenbl moabKo No pe3yibmamam 2e0pU3UYecKux Uccae008anuti CKANCUH U XapaKmepu3yomes
KaK ¢ HeonpeoenieHHbIM NPOMbIUNEHHbIM 3HAYEHUEM, MO eCb HyxHcoaiomces 6 dopasseoke. Obvem 3anacos yeneeo00podos ¢ onpe-
OeleHHbIM NPOMbIULIEHHBIM 3HAYEHUEM, NOOMEEPAHCOeHbL UCHbIMAHUEM, HO NPAKMUYECKU He 6061e4eHbl 8 pa3paboOmKy, coCmasnsiem
38%. Taxum obpazom, 6onee 50% obwux pazeedantsvix 3anacog y2ie000po008 MHOLONIACMOBLIX MECIMOPOAICOeHUTI ceBepHoll 60 -
MOBOTL 30HbI ABNAEMCS SHAUUMETLHBIM Pe3ePBOM, HO He dobubisatromcs. To ecmb smom eonpoc mpebyem usyuenus. Ilo pesynomamam
AHaAnU3a CMPYKMYPHO-MEKMOHUYECKUX, TUMON020-PaAYUATbHBIX, NEeMPOUIULECKUX U Opyeux (PaKmopos, OaHHbIX paspabomxu,
CMPYKMypbl MEKYWUX 3anacos y2ie000po008 YCMAHOBNEHbL 2e0102UecKie 0COOEHHOCHU CMPOEHUsl MHOLONAACTOBbIX MeCMO-
POdHCOeHULl U OnpedesieHbl OCHOBHble mpu Kpumepus ux 0opaszeeoxu. llepsviii kpumepuil - yenecoodpasHocms 00pa3gedKu mMoabKo
3anacoe 2aza ¢ HeonPeoeIeHHbIM NPOMBIUIEHHIM 3HAUeHueM. Bmopoil — oopaszeedka 3anacos ¢ neonpeoeneHHbiM NpoMblUIeHHbIM
3HAYEHUeM COBMECHO ¢ NPOMBIUIEHHBIMU 3aNACAMU 2434, KOMOpble NPAKMUYeCKU He 8oeneyensl 6 paspabomky. Tpemuii — dopas-
6€0KA OCHOBHBIX 3A1€dHCel] MECIOPOICOEHUTE C NOCTEOVIOWUM ONOUCKOBAHUEM UX HEOOPAZEEOAHHBIX YHACHKOS.

Kniouegvie cnosa: MHo2ONIACHOBbIE MECMOPONHCOEHUS, 3ANEHCU Y2T1e8000PO008, 2e0N02UHeCKIe 0CODEHHOCMU, 00PaA36eIKa.

HapouryBaHHsI CUPOBHUHHOI BYIJIEBOJAHEBOI pra3sunoOyBanus» JI/I3 3 3anmacamu rasy noHan

0a3u 3IMCHIOEThCS TIO0 TPHOX OCHOBHHMX HAMPSAM-
Kax: TOIIYKH HOBHX POAOBUII (ITOKJIAJIB); AOPO3-
BiJIKa POJIOBHIIL, sIKi ITepeOyBarOTh y pO3pOOIIi; OI-
TUMI3allisl BIWIyYEHHsI 3aJMIIKOBUX 3aIlaciB BYyTJe-
BoxHiB (BB) [1].

PesysbTati mOIIyKOBO-PO3BIAYBaJIBLHOIO 0Y-
piHHS Ha pojoBunax JIHINPoBchko-0HEBKOT
samaguan (JI/13) cBiguath, mo Ha JaHWN 4Yac J0-
CUThH MEPCIICKTUBHUMH B IUIAHI JOPO3BIIKH € Oara-
TOIUIACTOBI POJIOBHIIA, 5Ki IEpeOyBalOTh y PO3PO-
Omi. JlaHa cTaTTs NpPUCBSAYEHA OCOOIUBOCTSM JO-
PO3BiJIKK came TaKuX pojoBHiI [2].

Jopo3sBiaka 3anacie BB na OararoriactoBux
POIOBHINAX 3a0e3leuye OCHOBHY YaCTHUHY MPHPO-
criB 3anacis BB B Ykpaini. OcHOBHUM 00’€KTOM
JIOPO3BIJKY € 3aracu rasy kareropii Ca, sKi oIliHe-
HI 3a pe3yJbraTaMu TIe0o(i3MYHUX JIOCIIHKEHb
CBEPJUIOBHH 1 XapaKTEpU3YIOThCH SIK 3 HEBH3HAUE-
HUM MPOMHUCIOBUM 3HaueHHsM. [lo GaraToruiacto-
BUX BigHOCHUTBCS Oyin3bko 50 pomosui I[TAT «Yk-

30,0 mapa M3, ki noTpe6yIOTh JOPO3BiAKHY.

3rimHo HOBOI Kiacudikarii 3amaciB BB Ykpa-
iHm 3amacu kateropii C» BifHeceHi 10 Tomnepes-
HBO-PO3BIIaHUX, SKI TOIUIAIOTECS HAa KOJ Kiacy
122+222 3 BUBHaYE€HUM [IPOMUCIOBUM 3HAUYCHHSM,
Ha()TOTa30HOCHICTh SIKUX BU3HAYCHA 33 PE3yJibTa-
TaMd reo(i3uYHUX JTOCTIIKEHb 1 JaHUMHU BHIIPO-
OyBaHHS, BBEJCHI B pO3pOOKY (BHIOOYTOK CTaHO-
BUTH MeHIIe 5%) Ta kox kiacy 332 — 3 HeBH3Ha-
YEHHM IPOMHCIIOBUM 3HAYCHHSIM, SIKi OILIHEHI
TINBKM 32 pe3yjibTaTaMd Treo(i3WYHuX JOCHi-
JoKeHb. J{o iX ymcna HajexaTh i 3amach HEpO3Bi-
JTAHUX YACTHH IOKJIAIIB, SKI MPUJIATalOTh 0 JiIs-
HOK 3 PO3BijlaHuMHU 3amacamu BB.

Ha mpukiani 6ararormiacToBUX pOAOBHII] TTiB-
HigHOT OopTOBOi 30HM JIHINMPOBCHKO-JlOHEIBEKOT
3alaInHy, SKi TPUBAIHUN Yac 1mepe0yBalTh y po3-
poOl11i, MpoBeneHuil aHali3 CTPYKTYpU HMOTOYHUX
3armaciB ByTIJIeBOAHIB. BcTaHOBIEHO, IO Y MOKIIa-
Jlax BYTJIEBOJHIB IIMX POJIOBUIIl 30CEpPEIKEHI 3Ha-
YHi 3amacu ra3y Ta Had)TH, SKi HE 3aIy4eHi y PO3-

© Jlyp’e A.11., AGenennes B.M., Mimesrko J1.0., 2015
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poOky (tabmums 1). 3a cTymeHeM T€0JIOTiYHOTO 40%) moToYHMX 3amaciB ra3y OIliHEH] 3a KaTeropi-
BuBueHHS 14% (Ha nmeskux pomoBumax mo 30- eto Cz (332), ToOTO MOTPEOYIOTH TOPO3BIJIKH.
Tabnuysa 1

Hudepenuiaiisi TOTOYHUX 3aMaciB BYTJICBOJHIB 0araTomjiacTOBHUX POIOBHII
niBHiYHOTO 60pTY JHIMPOBCHKO-/0OHELIBKOT 3amainHu

IToBepx _— . 3
HAGTOrA30HOCHOCT] Hudepentianis 3anacis, rady - MiaH M, HaQTH - THC. T
Poposuie - - -
crparurpa | rincomMerpu KOZIIB Kyacy KOZIIB KJacy | KOJy Ki1ac
ql))iqan?; qHmi, 1\14) TOPH3OHT | (111 1514997) [BHAOOYTOR| (1554 900) (232) g
1 2 3 4 5 6 7 8
JpyxKiro6is- A-6H 650 A-6H 15
cexe I'KP B-4 4520 I'-88 19 10 24 59
H-3870 K-6u1 17
Com 801
B-2 3 11 27 34
B-3,4 9 5 25 66
Pazom rasy| 1099 31 26 91 977
(3%) (9%) (89%)
. K-6 1720 K-6 39 177 128
BopuciBcbke
KP B-19 3510(Nel0) M-1 87 209
4350(Nel,5)| M-1 6u. 516 671 186
H-2630 M-2 15
M-3 42 10
B-1961.1,5 15 15 136 365
B-1961.10 60 31
Pazom razy 1589 759 1113 322 508
(48%) (20%) (32%)
Makcasnbcbke M-2 1770 M-2 409 288 49 453
T'KP C-9 3440 M-3a 4 2 14
H-1670 C-9 36 31
Pasowm rasy| 996 413 290 85 498
(41%) (9%) (50%)
YkamiBchke C-3-4 2770-2860 C-3-4 19 143
HI'KP C-5 2360-2370 C-5 40 15 9 120
B-20 3310-3315 |B-20 (nada) 3
Pazowm rasy| 331 40 15 28 263
(12%) (9%) (79%)
Pasom Hadru 3 3
BinsxiBchke M-2-3 450 M-2-3 277 622 70 94
T'KP B-1-6 1700 M-4-6-781 678 558 1266 159
H-1250 M-782 105 653
M-7H 284 492 66
b-1-6 1138 3271 589 48
3a M-MH C.]I. 696 35 621 129
Pasom rasy 6220 3178 5631 2546 496
(51%) (41%) (8%)
CxBopuiBceke| B-3-11 2410 B-3-11 138
HI'KP GasabHU N 3390 C-4-5 35 15 15
H-980 |C-4(uadra) 16/3
C-5(unadra) 556
B-14 53
B-15 316 124 113
B-16 318 2386 82 76
B-16 6 43 36
B-16(uadra) 5/4 6
B-20 66 85 63 19
B-20-25madp 162/2 19
B-25 12 32 10
GazaIbHU 3 143
6a3.(Had.) 41/- 15 47
Pazom razy 1223 756 2828 145 322
(62%) (12%) (26%)
Pazom nadgru| 811/6 208/6 40 0 603
(26%) (74%)
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Tlpooosoicennss mabauyi 1

1 2 3 4 5 6 7 8
AKCIOTIBCBKE C-2 2360 C-2-3 50 10 a7
TKP C-22-23 2370 C-5 17
H-10 C-7 101
C-17-18-19-21 47 4 30 36
C-22-23 57
Pazom razy 385 97 14 94 194
(25%) (24%) (51%)
Besmoaisceke C-4a 2850 C-4a 101 22 45
HI'KP B-25-266 3530 C-46 369 305 107
H-680 C-5 125
C-6-7 76
C-8-9 12
B-18-19 648 90
B-25-26a 127
B-25-266 76
B-25-266(nad) 253/25
Pasom rasy 1686 1118 417 353 215
(66%) (21%) (13%)
Pasom Hadru 253/25
(100%)
Kopob6ouknH- M-6 2035 M-6 31
coke TKP B-14-24 3525 C-3-4 286 24
H-1490 B-14-24 2565 1389 163
Pasowm razy 3045 2851 1413 0 194
(94%) (6%)
€BreHiiBCcbKe M-6 980 M-6 115 70 45 79
I'KP C-17 2720 M-7 51 55 16
H-1740 b-4 58 25 65
B-9 189 82 36 19
Bb-10 120 60
C-3-4 17 1 301
C-8,9 20 231
C-17 3
Pasowm razy 1194 453 464 567 174
(40%) (47%) (13%)
Kpyxutis- M-2,M-6, B-1 500 M-2-6+b- 23 52 562 15
ceke ['KP C-4 2683 1a,0,B
H-2183 B-1r,1,c 76
Bb-le 134 343 174
B-1x,3,1 135
C-2-4 24
Pasowm razy 1143 157 395 812 174
(14%) (71%) (15%)
IOuiiBchKe M-5 2405 M-5(uadra) 114/2 2 98/3
HI'KP D-3n 3470 C-4a 35 167 86 23
H-1065 |C-4a(nadra) 61/- 22 18
C-46(nadra) 5 1206/114
C46.8 1277 6820 1629
C-5B,H
C-5B(nadra) 95/23
B-15 26
B-16,19 331 3513 13
B-19(nadTa) 9
B-19u(nadyta) 690/13 46
B-20 920 757 789
B-20(nadra)| 1426/81 98 1155/127
B-25-26 15 242 220
B-25-26(rnad) 277/22
®-1 114 1143 554
®-2.38 147

-29-



BicHuk Xapkiecbko20 HauioHanbH020 yHisepcumemy, Ne 1157

3axinuenns mabauyi 1

1 [ 2 ] 3 4 5 6 7 8
Pasom razy| 6179 2692 12642 3438 49
(44%) (55%) (1%)
Pazom Hadru| 5420/409 2291/96 179 3102/313 35
(42%) (57%) (1%)
HapixHsiH- b-10 3305 b-10,11,12a 11
ceke HI'KP B-21 4195 B-126 67 93
H-890 C-4a,0 69
C-5a,6 305 305 1822 6
C-7a 173 55
B-20 5
B-20a(nadTa) 107/5 14
B-21(nadta) 101/13
Pazom rasy| 2458 545 453 1891 22
(22%) (77%) (1%)
Pazom Hagru| 208/18 107/5 14 101/13
(51%) (49%)
Bceroro razy 27548 13090 25701 10372 4086
(48%) (38%) (14%)
Bceworo Hadrr 6695 2606/107 227 3456/351 633
(39%) (52%) (9%)

O0’em 3amaciB ra3y 3a kareropiero Cp
(122+222) 3 BuU3HAYEHUM NPOMUCIOBUM 3HAYEH-
HSIM, TOOTO Ti, IO MATBEPIKEH]I BUIPOOYBAHHSAM,
ajyie PaKTUYHO HE 3aIy4eHi Y po3poOKy, CKIamae
38%. Takum unHOM, onaa 50% 3arajabHUX PO3Bi-
JAHWMX 3aIaciB BYTJIEBOAHIB 0araToIIacCTOBUX PO-
JOBHII] TIBHIYHOT OOPTOBOi 30HM € 3HAYHUM pe3e-
pBOM, ainie He BUI00yBarOThCs. TOOTO 1€ MUTaHHS
noTpe0ye BUBUCHHSI.

Jlopo3Bigka 0araToriacTOBUX POIOBHII, IO
nepedyBaroTh y po3poOili, Ha BiJMiHY BiJ MacHB-
HO-IIJIACTOBUX POJIOBHMII, MalOTh CYTTEBI BiIMiH-
HOCTi, fIKi OOYMOBJICHI NPHHIIAIIOBO Pi3HUM PO3-
MTOJILJIOM TIO0 Ppo3pi3y Ta IUomli noknanis BB 3 au-
(depeHIiiioBaHUM (ITIOITHIM CTAaHOM.

I'eonoriuHi Ta MPOMUCIIOBI 0COOIMBOCTI Oara-
TOILIACTOBUX POJOBUIN B JaHiil poOOTI BU3HAYa-
JIUCH 32 pe3ysibTaTaMu aHali3y TeosloridHoi Oy0-
BU Ta CTaHy 3amaciB BYIJICBOJHIB POJOBHII 30HU
niBHiuHOTO O0pTY J/13.

Ha IiCTaBi aHaIizy CTPYKTYpHO-
TEKTOHIYHHX, JITONOro-(hariaipHux, neTpodiznd-
HUX Ta IHIHX (PaKTOpiB, TaHUX PO3POOKH, CTPYK-
TypH MOTOYHHUX 3allaciB BYTJIEBOAHIB BCTAHOBIIEHI
HACTYITHI T€0JIOTIYHI 0COOJIMBOCTI OYy/1I0BH OaraTto-
IJIACTOBUX POJOBHII MiBHIYHOTO OopTy J1/13:

- IIMPOKHH cTpaTurpadidyHux moBepx HagTo-
ra3oHOCHOCTI  —  BiJl  HIKHBONEPMCHKHX-
BEpPXHbOKaM’ STHOBYTUIbHUX Biakiaadie (Jpyxeinto-
6isceke I'KP, Bopucisceke I'KP Ta iH.) 10 dyHna-
menty (FOmniisceke HI'KP);

- BEJIMKHUH TIIICOMETPUYHHUM MOBepX Hadrora-
30HOCHOCT] — IMTMOMHY 3aJsITaHHSA BEPXHIX MPOAY-
KTUBHHUX TOPU30HTIB B Mexkax 450-2500 M, HIKHIX
— B Meskax riuoud 1700-4500 m;

- TOBIIMHA TIOBEPXY HA(PTOra30HOCHOCTI — BiJ
680 M (besmoairceke HI'KP) 1o 3870 m (pyxe-
mobiBcbke I'KP);

- HECIIBMAJaHHSI B TUIAHI KOHTYpIB (TUIOI)
nokanis BB — pomoBuina, sk nmpaBuiio, He3HAUHI
3a TUIOMICI0 1 y PO3pi3i MaloTh OaraToducenbHi
npi6ui moknagu (mo 50-100 muu M3 rasy) B okpe-
MHUX TOPH30HTAX, SIKI PO3iJIeH] YIIIIbHEHUMH [ii-
JISTHKaMHU;

- nmudepeHiamnis mo po3pi3y QiroigHOTO CTa-
Hy mokjaaiB BB — B 0CHOBHOMY pojioBHIIA T'a30-
KOHJICHCATHI, ajie € psiJi POJOBHII HAQTOra30KOH-
JICHCATHHX;

- HasBHICTB SK IOYATKOBHX, TaK 1 TOTOYHHX
TUTACTOBUX TUCKIB 3 PI3HUM CTYIIEHEM BUCHAXKEHO-
cTi B mokiagax BB mo po3pidy OararoruiactoBux
POIOBHIII;

- pizka gudepeniiaiiss  QiIbTpaLiiiHO-
eMHiCHUX BiacTuBocTell (PEB) mopia-konekTopis
IO TUIOIII Ta PO3pPi3y MOKIAAY i B MIJIOMY IO POJIO-
Buiy [3];

- KOHIICHTpallisi B IMOKJIagax Pi3HUX 00’ €MiB
MOYaTKOBUX Ta 3aJMIIKOBHX 3amaciB BB;

- HasBHICTh B 00’eMi (IO TUIOIII Ta PO3Pi3y)
C1ab0IPeHOBAaHUX AUISHOK MOKIaiB BB;

- HasiBHICTh HOBUX HEAHTHUKJIIHAJIBHUX MTACTOK
BB, sxi BusBIeHI B Mpoleci IeoJOTiYHOTO BU-
BUEHHS pPOJIOBUINA (TUTOMI).

B pe3ynbrarti AeTanbHOIO aHasi3y Te0IOTIYHIX
Ta MPOMHUCIOBUX OCOOIMBOCTEH 0araTonjaacToBHX
ponosuin miBHiuHOTO 60pTy /I3, X KOMIUIEKCY-
BaHHS JIISl KOHKPETHOTO POJIOBHINA (IPYMHU POIO-
BuI), audepenuianii B po3pisi Ta miowli 3amacis
3a kareropiero Cp (1224222 rta 332) Bu3HaueHi
OCHOBHI TpH KPUTEPil MOJATBIIIOT JOPO3BiIKH.
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[Tepmmit kpuTepiit — MOMUIBHICT TOPO3BIAKH My (rop. C-9), Ukamicekomy (rop. C-5), Bimbxis-

JIMIIIC Ha 3alacy rasy 3 HEBU3HAYCHUM IPOMHMCIIO- cekomy (rop. M-2-3, M-4-6-78 1a rop. b-1-6),
BUM 3HaueHHAIM. [laHuii KpUTEpiii MPOMOHYEThCS €BreniiBcbkomy (rop. M-6, b-9, B-10), Kpyxwuis-
3aCTOCOBYBAaTH NpH JOPO3Bifll MOKJIaaiB razy Ha cekoMy (Top. M-2-6, B-1) Ta HOmiiBcekomy (Top.
HpyxemobiBcbkomy (rop. K-6H, M-2-M-7), Bopu- M-6). TpeTiii — mOpo3BiAKa OCHOBHHX ITOKJIATiB
ciBcekomy (Top. K-6), Makcanscbkomy (rop. M-2), POIOBUIN 3 TOAANBIINM OIIOITYKOBYBAHHSAM X He-
UkaniscekoMmy (rop. C-3-4), CKBOpPLIBCBKOMY JOpO3BiJaHUX OUNsSHOK. [Jlanuii kpuTepiii mpomo-
(rop. b-3-11), AxkcroriBcskomy (rop. C-7) pomo- HYETBbCA 3aCTOCOBYBATH Ha HEAHTHKITIHAIHHIX
Bumax. [pyruit — nopo3Binka 3amaciB 3 HEBH3HA- OUISTHKaX, B TEpIIy dYepry, MiBJeHHUX CXHIax
YEHUM IMPOMHCIIOBUM 3HAa4YEeHHSIM CYMICHO 3 IpO- CTPYKTYP.
MUCIIOBUMH 3aracaMu rasy, sKi MpakTHYHO HE 3a- MeToanyHUH TiAXil, M0 MPOMOHYETHCS, OyB
mydeHi y po3poOky. Jlanuii KpuTepiil MPOIOHYETH- arpoOoBanuii  Ha pogoBmmax KoTelneBchKo-
Csl 3aCTOCOBYBATH TPU JOPO3BiJIIlI TOKIAMIB ra3zy BepesiBcbkoro Bairy [1] Ta BHpPOBaKYEThCS Ha
Ha Jlpyxentob6iBcekomy (rop. b-2, B-3-4), Bopu- ponoBumax miBHiuHOTO 60pTY I JI3.

ciBcekomy (rop. B-19 6m. cB. 1, 5), MakcanbcbKo-
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VK 551.763:561.22 A.B. Mameees, k.ceon.n., doyenm,
Xapvrosckuil HayuoHanvbHblil yHusepcumem umenu B.H. Kapasuna

HAJEOTET PAOMYECKHWI AHAJIN3 PACITIPOCTPAHEHMS
MN3BECTKOBOI'O HAHOIIVTAHKTOHA B ITIO3JJHEM MEJIY IOTA YKPAUHBI

B meuenuu panneco mena usyuaemasi meppumopusi umeid OmKpblmulii OOCMYn K Memu4ecKum 800HbIM MACCAM U Oblia 3a-
Kpblma ¢ cegepa, Ymo npugeio K pazeumuio menionoousoll Hanognopel. B yacmuocmu, wupokoe pasgumue nOTYYULU HAHOKOHOHY-
Cbl, HeuzsecmHule 8 6OPeaIbHbIX OMILONHCEHUSX.

B pesyromame anvbckoii mpancepeccuu HAYUHAS C CEHOMAHA OMKPbIBAEMCa OOCMYN K O0PearbHbiM 800HbIM MACCAM, YMO
npueooUm K NOSIGIEHUI0 8 HAHOKOMNAEKCAX eOUHUYHBIX NpedCcmasumernetl Xo100H0800HbIX COOOWeCmS.

Haubonvwiee gnusinue ucnblmuleéarom cegepHvie nepugepuu u3yueHHol obracmu: Ha cegepo-3anade HAON00Aemcsi cpagHu-
MEIbHO HEe3HAYUMENbHOE NPOHUKHOBEHUEe 60PeanbHbIX 8U008 uepes cesepHyio Eepony u na cesepo-eocmoxe uepes Koncko-Anvinckyio
6NAOUHY YCIAHABIUBAEMCSL C6513b C DOTLee XONOOHBIMU B0OAMU.

Ha 10ee meppumopuu, 6 I'opnom Kpvimy, 6 sepxnemenosvix omuodiceHusx nonaoaromes eOUHUHble mponuieckue uobl.

Knroueswle cnosa: uszgecmxoviii HAHONIAHKMOH, MeN060U Nepuood, naneozeozpapus, e Yxpaumol.

A.B. Mameces. ITATTEOTEOTPA®TYHHH AHAJII3 ITOIITHPEHHSA BAITHAHOIO HAHOILTAHKTOHA B ITI3/THIH
KPEHJII IMIBAHA YKPAIHH. Ha npomssi pannvoi kpetiou dociioxcyéana mepumopia mana eiokpumuti 0ocnyn 00 memuyHux
600HUX Mac I Oyna 3aKpuma 3 niGHOYI, WO NPU3EEN0 00 PO3GUMK) MenI0A0Usol HaHo@Iopu. 30Kpema, WUPOKULl pO3GUNOK OMpU-
Manu HaHOKOHOHYCU, HegIOOMiI 8 6OpeanbHUuX 8i0KIA0AX.

B pesynomami anv6ckoi mpancepecii, NOYUHalouu 3 CeHOMAana 8IOKPUBAEMbCSI AOCIMYN 00 60PeanbHUX B00OHUX MAC, WO NPU3BO-
Oums 00 NosA8U 8 HAHOKOMNIEKCAX OOUHUYHUX NPEOCABHUKIE XOI0OHOBOOHUX CRINTbHOM.

Hatibinowuii enius 8i04yeaioms ni6HiuHi YacmuHu GUGHeHOI 0Onacmi: Ha NIGHIYHOMY 3aX00i CROCMEPicacmbCsi NOPIGHSIHO He-
3HAYHe NPOHUKHEeHHs. DopeanbHux 6udie uepes nigniuny €epony i Ha nigniynomy cxo0i yepes Kincoko-Snuncexy sanaduny 6cmanog-
JIHOEMBCAL 36'A30K 3 OLIbUL XOTOOHUMU 800AMU.

Ha nigoni mepumopii, ¢ I'ipcokomy Kpumy, 6 6epxnboxpetioosux iokaiadax nonaoaromscst 0OUHUYHI MPONiyHi GUOUL.

Kniouogi cnosa: sannakosuil HaHONAAHKMOHA, Kpetidosuli nepioo, naieozeozpadis, nisdensv Ykpainu.

BBenenne. B cuiy Kak NpuKW3HEHHOTO, Tak MOCTPOCHU 10 MOCIIEHETO BPEMEHU HE HAXOUIIO0
M MOCMEPTHOIO pPa3HOCa HAHOIUIAHKTOHA NOBEPX- mUpoKoro pacnpoctpanenus. [lo Hauama XXI Beka
HOCTHBIMH W TIyOMHHBIMH TEUEHUSIMH Pa3HOTO OblIIa M3BECTHA TOJBKO TO3HEMAACTPUXTCKAs 30-
MPOUCXOKICHUS, TPUMEHEHHUE JIAaHHBIX PAcCIpOCT- HAJIbHOCTh ~ pPaclpOCTPAHEHUs] HAHOIUIAHKTOHA,
paHeHHsI HAaHO(OCCUITHIA JJTs TTasieorerpaduIecKix 00yCJIOBIICHHAS KITUMAaTHYeCKUM (akropoMm. Taxk,
© Marsees A.B., 2015 https://doi.org/10.26565/2410-7360-2015-42-06
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obuto ycranosineno [11], wro sum Micula mura
(Martini) B GONBIIOM KOJIMYECTBE BCTPEUAETCS B
IOKHBIX pa3pe3ax, a Nephrolithus frequens Gorka
XapakTepeH M BBICOKOIIMPOTHBIX OTJIOXKEHHH.
Heckonmpko mozxke [7] OBLIO yCTAaHOBIEHO, YTO B
T'oprom KpeiMmy 06a 3THX BHJa BCTPEYAIOTCS COB-
MECTHO C TOCTENEHHBIM YOBIBAHHEM COACPIKAHUS
OZIHOTO M3 HUX COOTBETCTBEHHO K CEBEPY WIHU IOTY
OT 3TOT0 paioHa.

AHanu3 JaHHBIX, TOJYYEHHBIX B pe3yabTare
1yOoKoBOAHOTO OypeHust mo mporpammam DSDP
u ODP, mo3Bosina HaMETUTh TaK)Ke 30HAJBHOCTD B
pacnpeneneHuy psaaa MO3AHEMEIOBBIX BUIOB. Tak
K Tpomu4yeckuM Buzmam otHocstces Uniplanarius
trifidus (Stradner), Quadrum gartneri Prins,
Perch-Nielsen, a k 6opeanpusiMm Repagulum
parvidentatum (Deflandre, Fert).

Marepuanasl u Meroabl. Hamu ucnomszo-
BaHBl MarepUabl, MOIYYECHHBIC IPU H3YUCHUH
M3BECTKOBOIO HAHOIJIAHKTOHA M3 MEJIOBBIX OTJIO-
xeHuil tora Ykpaunbsl (IopHblii © PaBHUHHBIN
KpeiM, ceBeproe [Ipuaepromopse, mensd YepHo-
ro mops) (puc. 1). Jns cpaBHEHHS HCIOIB30BAHBI
JaHHBIE O paclpOCTPAaHEHHH HAHOIUIAHKTOHA B
BepxHeM Meny Erumnra, momydyeHHblE HAaMH paHee,
u nanueie M.H. OBeukuHoli [6] 0 KaMIaHCKOM U
MaaCTPUXTCKOM HaHOIUIAHKTOHE fora Pycckoit
TUTUTBI.

BepxHeMenoBble OTIIOXKEHHSI Iora YKpauHBI
MPEACTABIECHBl IPEUMYILIECTBEHHO KapOOHATHBIMU
nopopamu (Men, meprenib, u3BecTHsAK). Ilo mepu-
(depumn dTON 007aCTH, 32 CYET CHOCA CO CKIIOHOB
VYKpauHCKOTO LINTA, YBEIMYMUBACTCS TEPPUIeHHAs
cocraBisitousis. Bo Bcex mopomax conepikaHue
HaHO(QOCCWINH BBICOKOE, COXPAHHOCTh Y/OBJET-
BOpHUTENbHAA. VICKITIOUeHNEM SIBIISIOTCS MepEKpHC-
TaNaM30BaHHbIe (ap(OpoBUIHbIE U3BECTHAKH, B
KOTOPBIX YCTaHOBJIEHBI TOJNBKO HEOIpPEAeTUMbIC
OCTaTKH HaHO(OCCUITHH.

N3yyeHne mpoBOAMIIOCH HPU HOMOIIH CBETO-
BOro Mukpockomna npu ysennueHuu 1000 Bo Bpe-
MEHHBIX BOJAHBIX IIperaparax Mo METOIY CBETIIOrO
T0JI51, @ TAK)KE B MOJIIPU30BAHHOM CBETE.

Pe3yabTartbl u 06cy:xneHue. Peakoe ucnomns-
30BaHME JAaHHBIX MO HAHOIUIAHKTOHY B MaJe0oreo-
rpadUuecKuX PEKOHCTPYKIHMAX OOYCIIOBJICHO psi-
oM (¢axTopoB. Bo-mepBbIX, AOCTaTOYHO XOPOILIO
M3yYEHHBbIE NaJIECOTEMIIEPATYpHBIE 3aBUCUMOCTHU
HaHOKOMITJIEKCOB B KaifHO30€ HE MOTYT OBITh HC-
IOJIb30BaHbI JIJIs1 MEJIOBOTO MEpUoJa B CBSI3U C IO-
JIHOW CMEHOM TaKCOHOMHUYECKOTO COCTaBa HAHOII-
JAHKTOHA Ha pyOexe Mena W majeoreHa. Bo-
BTOPBIX, IO TOCIIETHETO BPEMEHN OYeHb WHTEHCH-
BHO M3Yy4aJICS HAHOIUIAHKTOH U3 OTIIOXKEHUH TETH-
YecKOoW O00MacTH W OKEaHHMYECKHX OTIOKEHHH,
OopeasbHBII MENOBOW HAHOMILIAHKTOH HW3y4YeH
3HAYUTENBHO XyXke. TeM He MeHee, Ha KadeCTBEH-
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HOM YPOBHE MOXKHO IPOCJIEIUTh Psijl U3MEHEHUU B
COCTaB€ HAHOKOMILICKCOB, KOTOPbLIC OOBSICHSIIOTCS
KJIIMMATHYECKUM (haKTOPOM.

HpI/IHI/IMaH BO BHHUMAHHUC OTKPBITOCTH MC-
JIOBBIX 0acCceMHOB TETHYECKOH 00J1acTH, MOXKHO
CIeNaTh BBIBOM, YTO OCHOBHBIM (DaKTOPOM Tiepepa-
CIIpEACJICHUA COCTaBa HAHOKOMILICKCOB ABJIACTCA
M3MEHEHUE TeMIIepaTypbl W/ TTyOMHHOCTH Oa-
cceliHa. B kauecTBe MapKepoB TeMIleparyphl BOJ B
KaMITaHe ¥ MaacTpUXTe B psze pabot [6, cTp 143]
ObLIH MMPEIJIOKCHDBI CJICAYIOINE BUbL:

- TermoBoxukle: Biscutum constans (Gorka),
Ceratolithoides  spp.,  Retecapsa  surirella
(Deflandre, Fert), Cylindralithus serratus
Bramlette, Martini, Lithraphidites carniolensis
Deflandre, L.praequadratus Roth, L. quadratus
Bramlette, Martini, Micula mura, M.prinsii
Perch-Nielsen, Octolithus multiplus (Perch-
Nielsen), Uniplanarius sissinghii  Perch-
Nielsen, U.trifidum (Stradner), Watznaueria
barnesae (Black), Rhagodiscus spp.

- xomoauoBogusie Ahmuellerella octoradiata
(Gorka), Arkhangelskiella cymbiformis
Vekschina, A.specillata Vekschina, Biscutum
magnum Wind et Wise, Broinsonia parca
(Stradner), Calculites obscurus (Deflandre),
Cribrosphaerella ehrenbergii (Arkhangelski),
Eiffelithus  eximius (Stover), E.turriseiffelii
(Deflandre), Gartnerago spp., Kamptnerius
magnificus Deflandre, Lucianorhabdus cayeuxii
Deflandre, Micula concava (Stradner),
M.decussata Vekshina, Nephrolithus frequens,
Prediscosphaere  cretacea  (Arkhangelski),
P.grandis Perch-Nielsen, Pstoveri (Perch-
Nielsen), Reinhardtites antophorus (Deflandre),
R.levis Prins, Sissingh, Tranolithus phacelosus
(Stover).

Henn3sa cormacurcs ¢ JOCTOBEPHOCTBIO OIIpEC-
JACJICHHUA OTOro CIiMCkKa, 4ro B 4aCTHOCTH H OI'OBO-
PEHO B BEHIIIENIPUBEICHHOH paboTe.

Tak, Bux Watznaueria barnesae B pabore
J.bakpu [8] cumraercs TEIIOBOAHBIM, B Ooiee
MNO3AHUX HCCICAOBAHUAX MPEAINOIAracTcsda, 4T0 OH
CTAaHOBHUTBHCS MHOTOYHUCIICHHBIM B 06CTaHOBKe HHU-
3KOH MPOAYKTUBHOCTH [9], TNOO OTHOCHTCS K KO-
JJOrN4€CKHU yCTOfI‘lHBLIM BUJAaM, KOTOpBIC MCp-
BbIMHU 3aHUMAKOT HOBBIC HWJIN OCBO6OJII/IBIHI/ICC5[
sxonornueckue Hum [10]. Hamum nccnegosanus B
MEJIOBBIX OTIIOXKEHUSIX HU3KUX mupoT (Erumer) [5]
1 IOPCKUX OTJIOKEHHSIX BBICOKHX IMPOT [4] moa-
TBEPKAAKOT TOYKY 3pC€HHA O MHOTOYUCICHHOCTHU
9TOTr0 BHJa B YCIIOBUAX HHU3KOH MNPOAYKTUBHOCTH,
3a4acTyl0 HAHOKOMIUIEKCHI, C(OPMHUPOBABIIUECS B
TaKUX YCJIOBHAX, CTAHOBATCA MPAKTUYCCKH MOHO-
BHUAOBBIMU.

Taxske Henab3s COIIACHTCS C XOJOAHOBOAHOC-
TeIO Temoro psma Bumos: Arkhangelskiella cym-
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biformis, A.specillata, Cribrosphaerella ehren-
bergii, Eiffelithus turriseiffelii, Prediscosphaere
cretacea, P.grandis, P.stoveri, Reinhardtites an-
tophorus, R.levis, cocTaBnsiomux CyIiecTBEHHYIO,
a CyMMapHO BEIYyIIyIO, POJb B HAHOKOMILIEKCAX
BepxHero mena Erumnra.

TakuM 00pazoM, Iaxe 3TOT HEOOIBLION 0030p
MTOKAa3bIBAET, YTO B HACTOSIIEE BPEMS KOIHIECTBO
OIHO3HAYHO TPAKTyeMbIX Maneoreorpadmaeckux
MapKepoB Cpeld BHUIOB HAHOIUIAHKTOHA HE TakK
MHOT0, & IETAILHOCTh BOCCTAHOBJICHUS Manieoo0c-
TaHOBOK JIaJIeKa OT COBEPIIICHCTBA.

Tem He MeHee, C Hamed TOYKH 3pEHUS,
UMeeTcss BOBMOXKHOCTh YCTaHOBHUTH OOIIHME 3aKO-
HOMEPHOCTH M3MEHEHUH TEMIIEPaTypHOTO peKrMa
Y CBSI3€H C TETUIBIMU FITH XOJIOIHBIME OacceiHaMHu.

B TeyeHnu panHero Mmena uzydaemasi TeppH-
TOPUSI WIMENa OTKPBITBIA JOCTYN K TETHYECKUM
BOJHBIM MaccaM W Oblla 3aKpbITa C CEBepa, 4YTO
MIPUBENIO K PAa3BUTHIO TETUIONIOOMBOW HAHO(IOPEI.
B YaCTHOCTH, HIMPOKOC Pa3sBUTHUC IMOJTYYUIN HAHO-
KOHYCBI, HEM3BECTHBIE B OOPEATBHBIX OTIOKEHHSIX
[3]. BooOme HaHOKOHUABI B TEYEHUU PaHHETO Me-
Jla JBONIONHOHUPOBAIA OT OJMTOTPOQHBIX BOJO-
pocneii HUWKHeH (oTHUeckol 30HBI B Oeppuace -
OappemMe 10 3BTPO(HBIX MEJIKOBOIHBIX OPTaHU3-
MOB B arnre-aiboe.

B pesynbrate anpOcko# TpaHcrpeccH HaunHas
C CCHOMaHa OTKPBIBAETCSI JOCTYN K OOpeabHBIM
BOIHBIM MaccaM [ 1], 9To mpUBOAMT K TOSBICHUIO B
HaAHOKOMIIJIIEKCaxX CIAUHHUYHBIX HpeI[CTaBHTeJIeﬁ
XOJIOTHOBOJTHBIX COOOIIIECTB.

Hauboipliiee BIHSHNUE WCIBITBIBAIOT CEBCP-
Hble nepudepun U3yuyeHHOW OOJIacTH: Ha CeBEpo-
3arajie HaONIOAAeTCs CPaBHUTEIHHO HE3HAYUTENb-
HOE MMPOHWKHOBEHHE CEBEPHBIX BUJIOB Yepe3 CeBe-
pHyto EBpomny.

Ha ceBepo-3amajie cBs3b IPOSIBIISIETCS B PETY-
JIIPHON BCTPEYaEMOCTH B HAHOKOMILIEKCAX C Ce-
HOMaHa 110 MaaCTpPUXT B HG6OJIBHII/IX, KaK IMpaBUJIO
CAVMHUYHBIX KOJIMYCCTBAX, CEBCPHBLIX MUI'PAHTOB!:
Repagulum parvidentatum (Deflandre, Fert),
Mennerius cornuta (Forchheimer, Stradner),
Axopodorhabdus albianus (Black), Prolatipatella
multicarinata Gartner, Seribiscutum primitivum
(Thierstein), Polypodorhabdus madingliensis
Black, Manivitella gronosa (Stover), Luci-
anorhabdus arcuatus Forchheimer, Gaarderella
granulifera Black (Puc.2).

Ha ceBepo-BocTOKe OT4YeTNHBas CBSI3b C CEBE-
PHBIMU BOAAMU IIPOABJICHA TOJIBKO B KaMIIaHE, 4YTO,
0 BHUIMMOMY, CBSI3aHO € OTKpbITHeM KoHcKko-
SnpiHCKOM BraniuHbl. B OTIOXEHMSIX 3TOro BO3pa-
cTa HaOIIFOAaeTCsl COKpAIIEHNE TAaKCOHOMUYECKOTO
pasnooOpasusi, Arkhangelskiella spp. He ToNBKO
TEPSAIOT CBOIO JIOMUHHUPYIOLIYIO POJb, HO U BCTpE-
YaroTCsl OYeHb peiKo. B Toxke Bpems B HAHOKOM-
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miekce mosBsrorest Misceomarginatus plenoporus
Wind, Wise u Repagulum parvidentatum.

Ha rore teppuropun, B Topnom Kpsimy, B
BCPXHEMEIIOBLIX OTJIOKCHUAX MOIMAaJar0TCA €UHU-
ynple Tpommdeckue Buael Uniplanarius trifidus,
Quadrum gartneri u Micula mura (ta6muma I).

HO-BI/II[I/IMOMy BIICPBBIC KJIMMATHUYCCKasd OU-
(dhdepennuanys HaYMHAET TPOSBIATHCS €IIEC B
TYypOHE. I[J'IS[ CpaBHCHUA HaMU HCIIOJIb30BAHBI JaH-
HBIC 0 BUJIOBOM COCTaBE HaHO(OCCHIIUI C CEBEPO-
3amagHbIX okpauH JlonOacca (r. M3ioMm, banakes,
CrnaBsHCK). BHuoBol cocTaB OCHOBHOH YacTH Ha-
HOKOMIUICKCOB B IOXKHBIX H CCBEPO-BOCTOYHBIX
paﬁOHOB HC OTIMYacTCs, OJHAaKo, Ha6J'IIOHaCTC$I
CYHICCTBCHHOC OTIIMYME B COOTHOIICHHUH KOJIHNYCC-
TBA OTACIIBHBIX BHIOB. Tak B I0KHBIX pa3pesax
OoubIIasg YacTh KOKKOJIUTOB npeacraBjicHa BUJaMU
Watznaueria  barnesae  (Black, 1959),
Cyclagelosphaera margereli Noel, 1965,
Prediscosphaera cretacea (Arkhangelski, 1912),
Biscutum constans (Gorka, 1957), Cretarhabdus
conicus Bramlette, Martini, 1964, Eiffellithus
turriseiffelii (Deflandre, 1954). Ha ceBepo-
BOCTOKEC 3Ta BUABI TAKKE MPUCYTCTBYIOT, HO B 3a-
METHO MeHbLINX KonnyecTBax. C Apyroil CTOPOHBI,
takue Buasl kak Ahmuellerella octoradiata (Gor-
ka, 1957), Eiffellithus eximius (Stover, 1966),

Gartnerago  oblicuum  (Stradner,  1963),
Kamptnerius magnificus Deflandre, 1959,
Manivitella pemmatoidea (Deflandre, 1965),

AOCTAaTOYHO PEAKUEC Ha IOre, MOABIAIOTCA B 3aMCT-
HO OOJIBIIIEM KOJIMYECTBE B CCBCPHBIX paﬁOHaX.

Bonee CyHI€CTBCHHbI U3MCHCHHS B COCTAaBC
BTOPOCTEIIEHHBIX, B TOM YHCJIe CTpaTurpadguyecku
Ba’XHbIX, BHUJO0B. B roxHBIX pas3pe3ax OOBIYHBIMU
SABISIOTCA Takue BUABI kak Chiastozygus litterarius
(Gorka, 1957), Ch.trabeculatus Gorka, 1957,
Corollithion exiguum Stradner, 1961, Discorhab-
dus ignotus (Gorka, 1957), Microrhabdulus deco-
ratus Deflandre, 1959 Nannoconus truitti Bron-
niman, 1955, Rotelapillus laffittei (Noel, 1957),
Staurolithites crux (Deflandre, Fert, 1954),
Watznaueria  britannica  (Stradner, 1963),
Zeugrhabdothus embergeri (Noel, 1959). B 1o
BpEMs KaK B CCBCPHBLIX OHU BCTPCHANOTCA 3HAYU-
TCJIBHO PCXKE, 3a4aCTy0 B BUJAC CAMHUYHBIX 3K3C-
MIusipoB. C Apyroil CTOPOHBI, B OTIOXKEHUSIX Y
ceBepy OT YKpaMHCKOIO IIHMTa TIOpa3fo 4alle
Berpevatorcst Cylindralithus serratus Bramlette &
Martini, 1964, Eprolithus octopetalus Varol, 1992,
Rhagodiscus infinitus (Worsley, 1971), Misceo-
marginatus plenoporus Wind, Wise, Lithastrinus
septenarius Forchheimer, 1972.

BriBoaLl. JIuine, HEMHOTHWE BHILI MEJIOBOTO
MN3BCCTKOBOT'O HAHOIINIAHKTOHA SIBJISIFOTCSA HJOCTOBEC-
PHBIMU NAJICOTCMIICPATYPHBIMU HWHAWKATOpAMU,
YTO HAKJIaABIBACT ONIPEACIICHHBIC OTPAaHUYCHHNA Ha
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Tennonto6usbie MUTPaHTLI

1a 11b

Puc. 2. N3BecTrOBBIE HAHO(OCCHIMH I0Ta YKPAaUHBI — TEMIIEpaTypHbIE WHINKATOPBI.
Bce n3o0pakenust nmpuseaeHsl ¢ yBenuueHneM 1 200.
B kaxn0it ¢purype: nosuius a — 6e3 HUKOJIEH, MO3UIHUS D — B CKPEICHHBIX HUKOJISX.
Ternomto6ussie MurpanTsl: 1 — Micula mura (Martini), Topusiit Kpbim, MaacTpuXT,
2 — Uniplanarius trifidus (Stradner), T'opusrii Kpeim, kammas;
3 — Quadrum gartneri Prins, Perch-Nielsen, cesepo-3anaanoe [IpuuepHOMOpbe, KaMIIaH.
Xonoaunomobussie Murpantsl: 4 — Repagulum parvidentatum (Deflandre, Fert), Topusiit Kpeim, anT;

5 — Axopodorhabdus albianus (Black), cesepo-3amaanoe IIpuuepromopsne, kamman; 6 — Prolatipatella
multicarinata Gartner, ceBepo-3amaanoe IIpuaeprHomopse, kamman; 7 — Polypodorhabdus madingliensis
Black, I'opusiit Kpbim, anr; 8 — Seribiscutum primitivum (Thierstein), ceBepo-3amaanoe IpruepHOMOpbeE,
kamman; 9 — Manivitella gronosa (Stover), ceBepo-Boctounoe IlpudaepHOMOpBE, KaMIIaH,

10 — Misceomarginatus plenoporus Wind, Wise, cesepo-Boctounoe ITpraepHOMOpbE, KaMIIaH;

11 — Gaarderella granulifera Black, Topusriii Kpeim, kammnan; 12 — Lucianorhabdus arcuatus Forchheimer,
ceBepo-BocTouHoe [Ipuyepromopbe, kamman, 13 — Mennerius cornuta (Forchheimer, Stradner),
ceBepo-3anagHoe [IpuuepHomMopbe, kKamMmaH.

UCIIOJIb30BaHUE KOJIMYECTBEHHBIX METOIOB IAJICO- Kimmarnueckasi 30HQJIBHOCTD 110 HaHOILIAHK-

TEeMIEePaTypHOTro aHAJIN3A. TOHY YCTQHABIIMBACTCSI C TYpOHA M JOCTUraeT 3a-
MenoBble OTJIOKEHUsT ora YKpauHbl BMe- METHOW KOHTPAaCTHOCTH B MO3IHEM KaMIIaHe - Maa-

IIAIOT KaK TPOIMYECKUX, TaK U OOpeabHbIX MHI- CTPUXTE, YTO HEOOXOIMMO YUHUTHIBATH IPU COCTAB-

PAHTOB, YTO JENAeT 3Ty TEPPUTOPHIO BAXKHOM st JEHUH W MHCIIOJb30BAaHUM CTparturpaduueckux

YCTAQHOBJICHUSI BPEMEHHOTO COOTHOIICHHS BHUJIOB CXEM.

HaHO(pOCCUINH.
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VK 556.3: 628.1 B.M. Ilpuébunosa, x.ceon.n., doyenm,
Xapxkiscokuil nayionanvhull ynieepcumem imeni B.H. Kapasina

HIA3EMHI BOOJHI PECYPCH XAPKIBCBKOI OBJIACTI
TA CTPATEI'TA IX BUKOPUCTAHHSA J1JIS1 BOAOIIOCTAYAHHA HACEJIEHHSA

Y cmammi pozenanymo akmyanvhe Ha cb0200Hi NUMAHHA PO3POOKU CmMpamezii BUKOPUCTNAHHA PecypCie NUMHUX NIO3eMHUX 800
ona Yxpainu 6 yinomy i Xapxiecvroi oonacmi 3okpema. Ilosepxnesi 600u ax 0xcepeno 8000NOCMAYAHHA € BKPAll YPAZIUSUMU 8 YMO-
8ax mexHoceHe3y, MOMy HAOIlHICMb 6000NOCMAYAHHA HACENEHHA 8eIUKOI0 MIPOI0 3ANeHCUMb 6i0 CMYNeHs GUKOPUCTAHHA Oinbul
3AXUWEHUX 610 HecamuUHUX 306HIUHIX 6NUGl6 nidzemuux 600. Posensnymo ma 3pobneno ananiz oCHOSHUX ocobnusocmeli Cmauy
NIO3eMHUX BOOHUX Pecypcie, GUIHAUEHO OCHOGHI NPobieMu 8000KOPUCTY8AKHS Ma 80003abe3neueHHs Hacenenux micm Xapkigcokol
obnacmi. Posensinymo ma npoananizo8ano npoeHo3Hi pecypcu 0CHOSHUX 6000OHOCHUX 20PU3OHMIE NIO3EMHUX 800 00nacmi, uwjo 6UKO-
pucmosgyromucs 014 yineu ooonocmavarus. Ilobydosana ma npoananizoeana Kapma NPOSHO3HUX Pecypcié ma u0OYmKY NUMHUX
nio3eMHUX 600 NO HaceleHux nyHkmax oonacmi. Pospobnena munizayia 60003a60pié numnux niosemMHux 600 oonacmi 3a cmyneHem
8MICIY 8 HUX MOKCUUHUX eleMenmig. [Ipoananizoeano pigenb 6000NOCMAYAHHA CITbCOKUX HACELEHUX nyHKkmie Xapxiecvkoi obnracmi
ma 3axoou, Wooo NOKpaujeHHs 3a0e3neyeHts MeWKAHYI8 CilbCbKUX HACENeHUX NYHKMIE NUMHOI0 800010 HOpMAMuUBHOI axocmi. Po3-
pOONeHi OCHOBHI NPUHYUNYU CIMPamezii BUKOPUCMAHHS PeCypCié NUMHUX NIO3eMHUX 800 0158 6000nOcmayanus Xapxiecvkoi oonacmi.

Knrouoesi cnosa: niozemui 600HI pecypcu, aKicmb RUMHUX 600, XapKiecvka obnacmyv, cmpamezisi GUKOPUCMAHHSL, NPOSHO3HI pe-
cypcu, ekcniyamayiiini 3anacu, 60003a00pu nio3eMHUX 800, B0OOHOCHI 2OPU3OHMU | KOMIILEKCU, OYIHKA B000ONOCMAYAHHS.

B.H. Ipuévinosa. IIOJ3EMHBIE BOJHBIE PECYPChI XAPbKOBCKOH OBJIACTH H CTPATEIHA HX HCIIOJIb-
30BAHHA JlVIA BO/JOCHABKEHHA HACEJIEHUA. B cmamve paccmMompeHn akmyanbHwill HA ce200Hs 60NpOC pa3padbomxu
cmpamezuu UCNONb308AHUS PECYPCO8 NUMBEGLIX NOO3ZEMHBIX 600 01151 YKpauHvl 6 yenom u Xapvrosckou obnacmu 8 yacmuocmu. Ilo-
8EPXHOCMHbIE 800bl KAK UCTNOYHUK B000CHAONCEHUs KPAliHe YA36UMbL 8 YCI08UAX MEXHO2eHe3d, NOIMOMY HAOEHCHOCMb 6000CHAO-
JHCEHUS HACEeHUs 80 MHO20M 3A6UCUM OM CMeneHU UCHONb308aHUs 00Nee 3auUIeHHbIX O He2aAMUBHbIX 6HEUHUX 8030elUCmeEul
noo3emHuIx 800. Paccmomper u coenan aHanu3 OCHOBHbIX OCOOEHHOCMEN COCMOAHUA NOO3EMHBIX 800HBIX PECYPCO8, ONpeoeeHbl
OCHOGHbIE NPOONeMbl 8000NONBL306AHUSL U B00OCHAOICEHUS HACENTEHHbIX 20p0008 XapbKosckoui obnacmu. Paccmompenuvt u npoananu-
3UPOBANBL NPOCHO3HBIE PECYPCbl OCHOBHBIX BOOOHOCHBIX 20PU3OHMOE NOO3EMHBIX 800 0DAACMIU, UCNONb3YEMbIX O Yenell 6000CHAD-
orcenus. Tlocmpoena u npoananu3upo8ana Kapma npoSHO3HLIX Pecypcos8 t 00ObIUU NUMbEGLIX NOO3EMHBIX 800 NO HACENEHHbIM NYHK-
mam obnacmu. Paspabomana munuzayus 60003a60pos numvegbix NOO3EMHbIX 600 00OAACMU NO CMENeHU COOEPAHCAHUS 8 HUX TOK-
cuuHblx dnemenmos. [lpoananusuposan yposensb 8000CHAOHCEHUS CENbCKUX HACETEHHbIX NYHKMO8 XapbKOBCKoll 0Onacmu u Meponpu-
AMUs NO YIYUUeHUI0 obecneyenus sHcumenell CelbCKUX HACENeHHbIX NYHKMO8 NUMbesoll 60001 HOpMamuerozo kavecmea. Paspabo-
TMAHbl OCHOBHbBIE NPUHYUNBI CINPAMe2UU UCNOTb30BAHUSL PECYPCO8 NUMbESbIX NOO3IEMHBIX 800 051 8000CHADMICEHU XAPbKOBCKOUL 06-
aacmu.

Knrouesvie cnoea: noosemnuvle 600HbIE pecypesbl, KAYeCME0 NUmbegblx 600, XapbKo8cKas 001acms, cmpamezust UCNONb308AHUA,
NPOCHO3HbLE PecypCbl, IKCHIYAMAYUOHHbIE 3ANACH, 80003a00Pbl NOO3EMHBIX 600, 0OOHOCHBIE 2OPUBOHMbL U KOMNLEKCbL, OYEHKA
6000CHAOIICEHUS.

[Ipobnema 3a0e3neyeHHs] HACENEHHS SKICHOIO HO 1o crannaptiB OOH, Ykpaina 3a cymapHuUMH
IIMTHOIO BOHOIO 1 CTIHKOrO BOXO3a0€3IE€UeHHs I 3armacaMy BJIACHUX MOBEPXHEBHUX 1 MiI3EMHUX BOJ-
roCHoapYMx Ta MPOMHUCIOBUX MOTPEO € OHIErO 3 HUX PECypCiB HAJICKHTh A0 Masio3a0e3NeyeHnx
HaWBaXIUBIIKX TpoOIeM A KOKHOI JIepPIKaBH. JepKaB (3arajbHUI 00CST BHYTPIIHIX BiJTHOBIIO-
O06’eMH BUKOPUCTAaHHS BOJYM Ha MOPSIKA OB, BaIbHUX pecypciB — 1122 m%/pik). Tlo 3abesmede-
HiK 1HIUX JOOYBHHX pecypciB. bararo perionis HOCTI BOJHMUMH pecypcamMu YKpaiHa 3aiiMae
CBITYy IOTepIiae Bij HecTadl BOAM, LIO 3yMOBIECHO OCTaHHE Miclie cepel] €BPONENHCHKUX JIepXkaB (pHC.
[IaJICHUM PO3BHTKOM CBITOBOI €KOHOMIKH, TOYH- 1). IIporHo3Hi pecypcu miA3eMHUX BOJl B YKpaiHi
Hatoun 3 XX CTOJNITTS, 3POCTAHHSIM YHUCEIBHOCTI CTaHOBIATL Onmu3bko 22,5 KM%/ pik (61689,2 Tuc.
HaceJIeHHs, TEXHOI€HHMM HAaBaHTA)KEHHSIM, IO M3/z[06y), 3 AKUX Ha o0 XapKiBChKOI 00NacTi
HaKJIa/la€ eKoJIOoTiuHe OOMEXeHHS ii BUKOPUCTaH- mpurmajae 4109,8 tuc. M3/Llo6y — 110 BIAIIOBigae 6
Hsi. [loHaxg 2 MupA. XKUTENIB IUTAHETH 3a3HAIOThH MicIio cepen obnacreir Ykpainu (puc. 2). Cepenns
«BOAHOTO cTpecy». s HaceneHHs YKpaiHu Mpo- 3a0€3MeYCHICTh POTHO3HUMH PeCcypcaMH ITiJ[3eM-
OreMa IUTHOI BOAM BKpail Ba)XKIIMBA, OCKUIBKH BO- HUX BOJ OTHOTO HTeJsl XapKiBCbKOi o0MacTi cra-
JIHI pecypcy — OJIMH 3 TOJIOBHUX YHHHHUKIB PO3BHT- HoBuTh 1,29 M3/ 100y, ekcrutyaramiiinnMu 3anaca-
Ky W pO3MillleHHs] TPOJAYKTHBHUX CHJI, BOHU BU- mu — 0,33 M%/100y, mo Biamosigae 10 miciro cepen
3HAUaIOTh PIBEHb JKHUTTS 1 3J0POB’Sl HACEJCHHS. obnacreil Ykpainu (puc. 3). HaiiGinpmi nporaosHi
Tomy i mocTae nuTaHHA PO3pOOKU CTparerii BUKO- pecypeu B banaxiiiecskomy (663,6 Tuc. M%/m00y),
pHUCTaHHsS pecypciB MUTHUX IMiA3EMHHUX BOJ JIJIS XapkiBcekomy (561,6 Tnc. M3/n06y), Bankiscbko-
Vkpainu B nizomy i XapkiBcbkoi 00s1acTi 30Kpema. My (294,1 tuc. mM¥n06y), Bopuancekomy (185,3

Bonni pecypcu Ha teputopii Ykpainu posmno- tuc. M3/100y) paiionax, HaiimeHin — B BapBiHkis-
JliJIeH] BKpail HepiBHOMIPHO, TOMY 1 pi3Hi ajMiHic- cekomy (49,5 tmc. mM%mo0y), Bopiscekomy (39,8
TPaTUBHO-TEPUTOPIAJIbHI  OMUHUIN  3a0e3nedeHi tc. M/n00y) Ta IlleByeHkiscbkomy (26,2 THC.
BOJIOKO SIK HAJIMIpPHO TaK i HeZOCTaTHRO. Binrmosiz- M%/106y) paiionax (puc. 4).
© Ipudunosa B.M., 2015 https://doi.org/10.26565/2410-7360-2015-42-07
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Micue Ykpainu cepel €BponeiicbKHX Jep:KaB Mo
3a0e3nedeHOCTi BOIHHMH pecypcaMu

Vkpaina
dpaHnin |——
HiBefinapin —————
AscTpia _‘
Isenin _ |
0 5060 10600 15000 20000 25000 30000

KibkicTh pecypcis Ha o1a0ro

KHTead, MY/pik

Puc. 1
Hporno:m' pecypcn oo ]lEl'it‘lIIﬂI Yl.‘p&iﬂll 3abe3neveHicTh MPOrHO3HHMH pecypcaMHi Ha
0/IHOTO0 KHTEJIA 10 perionax Ykpainu
Vipalna I—
L e Vepiins NES—
Hepao - epHiripchka
To—— Yepripeupka —
I
W::llllm Uepkacbka I
AN (I
XMenpHinibka  IE—
Xepeo —— 1}
. fickka Xepconcbra I —
.| N
Xapeiaciia Xapriscpka I
L] .
Tepuoniapessa TepHoninechka I
I
Cyeera Cyrichka  —
Pisnencera Pi -_
T a5 TloqTaBchka I
Orecera — Onecbka W
Meronalscsra - Mukonaisceka N
. | JIbpigchka
Jymanceka — Jlyranchka
Kiposorpacssa Kipoporpajceka W
Kuscikn O — Kuipcoia  —
Tnamo- Bpagkiscoka — Ipano-DpaHKiBchka
Janopiie — Sanopiska - —
Jakapmatcosa IE— Saxapmatcssa  N—
P R— AuroMipchia  —
Jowensxa Aoreusia
I
JlsinponeTposbka W
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N .
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upm || | | | ] o v 1 s 4 s
0 000 o] E] 4000 5000 00 nm i 000
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Mpornessi pecypen, 1ac, w' [10dy ATETR 0o perionax Yipaina, w106y
Puc. 2 Puc. 3
3adesneueHicTs MPOrHOZHHMH PECYPCAMH HA 0JHOIO
RHTeIA no paiionax XapkiBcbkoi odmacTi
LlepueHKiBChKHIT
Uyryischriii
Xapxigcwkuii |5
CaxHOBUNMHCHKIT | N———
Tlevenizprmit
Teppomaiicpxiii |FE——
HoeorBoaomasbrHIT
Jlosipchkiii | pe—
Ky ancexuil | p—
KpacHoKyTchRHIT
KpacHorpancexuii | e—
Konomaubkift
Kernuiscopuii | —
[atoMchxudi | N——
Jonoul
3miiBchKHit
BademIiBCHKHIT
JlepragiBchruii |Se—
JBopivanchKmit
BosuaHchKHiT
B P Kl
Bankiecbxnuii
Bopiscexuil |SE—
Boroayxiecsxuii
b iBChEIt
BapBiHKiBCHKN] |SE—
Banaxmiicbkmii
o 0,5 1 1,5 2 2,5 3 3,5 4
KiaskicTs NpOraoIHNX pecypcis Ha oJHOTO
JKATETH, THC. M /piK

Puc. 4
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VY mexax XapKiBCbKOTO PErioHy TOJOBHUMH
BOJJOHOCHUMH TOPH30HTAMH, SIKi BUKOPUCTOBYIOTD
JUISL TICHTPAJIi30BaHOTO BOJOIOCTAYaHHS, € IMaeo-
TeHOBHH (SIK TpaBUIIO, OydYalbKO-KaHIBCHKHUM, PiJl-
1Ie MEXHIIPChKO-00yXiBCbKHIi), BOIZOHOCHHH TO-
PHU30HT MEpre’dbHO-KPEHITHOI TOBIII BEPXHBOT
KpeWIu Ta CEHOMaH-HWXHBbOKPEUIAHUI BOIOHOC-
HUM ropu3oHT. Ha miBmHI 001aCcTi MPUIATHUMU IS
BOJIOTIOCTAUaHHA € TOPU3OHTH, SIKi 3ajsraloTh B
TpiacoBuX Bigknanaax. [IporHo3Hi pecypcu miazem-
HUX BOJ Oy4aKChKO-KaHiBCHKOTO BOJOHOCHOTO TO-
PU30HTY CKIafalTh — 6453 Tuc. M%/100y, Mexu-
ripcbKo-00yXiBChbKOro — 655,2 trc. M/mo0y, mep-
TeNbHO-KPEHIIHOI TOBINI BEPXHHOI KpeWmm —

1889,6 tHc. M*/100y, cCeHOMaH-HUKHbOKPEHIAHOrO
BOJOHOCHOTO TOpH30HTY — 382,4 Tuc. M3/100y
(puc. 5).

[Tigzemni Boxu po3Bigani B obnacti Ha 28 po-
nosumax 3 50 Bomozabopamu. Bevoro mo Ykpaini
435 pognosui 3 989 Bomozabopamu. 3a aOCOMIOT-
HUMH TOKa3HHKaMH XapKiBchbka 0O0NacTh Halle-
KUTh 10 O0JIACTEH 3 HAMOLIBIIOK KITBKICTIO PO3-
BiJIaHUX CKCILTyaTalliifHUX 3amaciB MiA3eMHUX BOJ.
KinmpkicTh 3aTBepIDKEHUX EKCIUTyaTaliiHuX 3aria-
ciB cranoButh 1047,87 tuc. m*/n06y. 3anacu mia-
36MHHUX BOJ| 3aTBEpJUKCHI e B 15 paiioHax 00-
nacti 3 27.Ycporo B 001aCTI HApaXOBYEThCS MTOHAT
3,1 Tuc. cBepmioBHH (puC. 6).

#*

YMOBHI NO3HAMEHHNSA

1

N il

i i P i KoMELIeRCH
Thicxcu, ATCRPITI HEOTENY § NATCOrEKY
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[T ———
(Byvatnwo - Kaniscaxmil)

Kpeitsa, sepreas speitus
(xpeiamio-scpreTsinini)

Thcan, mICKoRaKI Cenoneaaes |
kol Kpeitan
(Cenoran-siamoxpeisimi )

THcxn, BICKOML OpI Ta TPiscy
(opcaxii 1 rpiacossii)

Jaonos nuasinmesol GaraTosomosT
i 2081 Kpes ™ ol Tomui |

® POTORIIE | IPORBI MIHEPAIRIB BOL
? Hadibinam weauni pacpesa miasesanm 203
/\ Kanas [einpo - Jlonbas
N ™
# Boxofissua
® -
o AaumricTpanent gernvpi
- Kopaown asvimserparmmi pafiosis

62,67 s n' TIPOrIon IANACH TTNHIK 303 Pafoly

Puc. 5. Kapra po3noBcroaKeHHs1 OCHOBHUX BOZOHOCHUX TOPU30HTIB XapKiBchKoi 00acTi

3aTBep/uKeHi 3anmacH 3a KaTeropissMu 1mo paiionax XapkiBcbKoi
3425 ods1acTi, BChOro, THc. M3/100y

300,21
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BuxopucranHs mig3eMHUX BOJ JUIS BOJOIIO-
crayaHHs XapKiBChKoi oOnmacti ctaHOBUTH 2,4 %
BiJ 3arajpHOI ITOIa4i BOIH ITO 00JIACTI.

3aranapHU BUAOOYTOK ITiI3EMHUX BOJ 13 MPO-
THO3HUX pecypciB mo obmacti craHOBUTH 160,04
tHC. M%/100y, 1€ 61M3bK0 4% 3aranbHOi iX KilbKO-
cti, mo Ykpaini — 5486,5 tuc. M*/100y, e GIU3bKO
8,9 % 3aranmpHOI 1X KinmpkocTi. O6’eM BUIOOYTKY 3
SKCIUTyaTal[iiHUX 3amaciB MUTHUX MiJ36MHUX BOJ
nocsarae 50,6 Tuc. M%/m00y, mo Biamosinae 4,8 %
3arajabHOI KiJIBKOCTI PO3BiJJaHUX CKCILTyaTalliiHIX
3amaciB ma3eMHuX Boj. HaWOUIBIIMKM BiACOTOK
BUKOPHCTAHHS IPOTHO3HHUX PECYPCIB TiA3EMHHX
Bog B llleBuenkicrkomy (10,1%), BenuxoOypary-

upkomy  (10,1%),  Xapkicekomy  (12,9%),
Kyn’sucekomy (12,9%) paiionax, HaiMeHII — B
Bankiscekomy (0,9%), Komomampkomy (1,02%),
HBopiuanbkomy (1,2%) paiionax XapkiBcbkoi 00-
nacri (puc. 7, 8).

V 2013 poui i3 160,04 Tuc. M*/100y porHos-
HUX pecypciB MiI3eMHHAX BOA OylI0 BHKOPHUCTaHO
160,03 Tuc. m/noby (6museko 100%), 3 HHX
107,81 tuc. M*/n06y (67%) — Ha rOCHOAAPCHKO-
nuTHe Bojonoctadanns, 29,41 tuc. m*/no6y (19%)
— Ha BUpPOOHMYO-TexHiYHe noctadanus, 11,07 Tuc.
M%/106y (7%) — Ha CilIbCHKO-TOCIIONAPCHKI MOTpe-
ou i 11,63 tuc. m*/n06y (7%) — Ha 3pOIICHHS 3€-
Menb (puc. 9).

KiabKicTs NporHo3nnx pecypeie niazeMHux BOI Ta 1004 iX
BHKOPHCTAHNA N0 paiionax Xaprisceroi odnacti
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Tepraqincsimii
Borqamcaia
Bemmodvprry st
Baoxiecsamii
Bopisciaai
Boroyxisciaei
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B [[ons sEEOPECTAHEE HPOrHOHEIX pecypas, s

I3 3arayibHOI KIIBKOCTI MPOTHO3HUX PECYpCiB
nigsemuux Boa y 2013 poui 4109,8 tuc. M3/n006y
HE BHKOPHUCTaHO IO XapKiBChbKid oOnacTi
3949,76 Tuc. m*/106y. I3 3aranbHOI KilIbKOCTI €Kc-
IUIyaTaliiHAX 3amaciB NUTHUX IiA3€MHUX BOJI
1047,9 tuc. m*/n06y He BuKopucTano 997,3 THC.
M%/100y. HeBUKOPHCTAHHS TIPOTHO3HUX Ta EKCILTY-
aTaliiHUX pecypciB 1o obyacti nepesuiinye 90%.

IMoka3nuku BUIOOYTY Ta HEBUKOPUCTAHUX
MPOTHO3HHUX Ta EKCIUTyaTalliiHUX pecypciB CBil-
YaTh MPO HASBHICTh 3HAYHOTO PE3epBY JJIsI BUKO-
pUCTaHHsS 3aXUIIEHUX BOJOHOCHMX TOPH3OHTIB
MiA3€MHUX BOJ Ha MPOTUBAry ypa3iWBUM 1 3a0py-
JHEHUM TOBEPXHEBHUM BojaM. SIK 3acBiguye Mixk-
HapoJgHa OararopiyHa TpaKTHKa 1 MiATBEpIHIa
aBapist Ha YopHoOunbcekiii AEC, moBepxHeBi Boau
SIK JIKEPeJIo BOAOIIOCTAuYaHHS € BKpail ypa3IuBUMHU

Puc. 7
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B YMOBaX TEXHOTEHE3y, TOMy HaJliiHICTh BOJOIIO-
CTayaHHsI HACEJICHHS BEJIMKOI MIPOI 3aJICKUTh
BiJl CTYIIEHS BUKOPHCTaHHS OUTBII 3aXUIIEHUX BiJl
HETaTHBHUX 30BHIIIHIX BIUIMBIB MMiA3€MHHX BOJ.

VY pe3yabTari BU3HAYCHHS CKIIAAY 1 KOHIICHT-
pariii eneMeHTiB B MiI3EMHHUX BOJIaX BO03a00piB
XapkiBIMHKA Oyny BUSIBIIEHI pEUYOBHHHU 2-TO Ta 3-
ro kiacy Hebesneku 3 BMicToM Buile HopMm I'IK:
2-i ximac HeOe3meKn — KaaMil, CBUHEIb, MMII'SK,
aNrOMiHIM, Opom, Oapiii; 3-i kiac HeOe3mekn — 3a-
7130, MapraHelb. 3riJHO 13 KPUTEPiSIMU CITIBCTaB-
JICHHS BUSBJCHHUX KOHIIEHTpAI[il €JIEMEHTIB y BOJI
Bozo3abopiB 1o ix I'IK Ta minepanizamiero Oyno
3po0JICHO THITI3AIiI0 BOI03a00PIB IMi3EMHUX BOJI
MaluxX MicT XapKiBIIMHU 3a CTYIIEHEM BMICTYy B
HHMX TOKCUYHHUX €JIEMEHTIB.
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ITporuosui pecypeu
niazemMuux Boa (Tue. M*/100y)
Ta ix g0ns BUKopucTanua (y %)

HACEJIEHI ITYHKTH

XAPKIB  obnacHmii uenrp

$ uyryin MiICTa 001CHOrO MINOPAAKY BAHHA

@ Kosomak  paifonni uentpu
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= e = MeKi anMinicTparusHix obnacreii
i MeKi aMIHICTPAaTHBHIX pailoniB

Oisbie 201
- AN BIROPICTANNS
:(5’: ) ?(5)8 NPT pecypeis %

. Saraanntt sonosiadip,
51-100 e, M 06y
Menbiie 50

[Tpornosui pecypeu niizeMHNUX BO

I'IJIPOI'PADISA 1 2 3 4 5 (B ymMoBHHX Oanax)
VAL en N, O%epaTa e
7t | ' BOZOCXOBHIIA MeHblLIEe 50 100 150 200 Oinbue (THe. M/ 100y)

1:1 500 000

Puc. 8. Kapra nporao3sux pecypcis Ta BUIOOYTKY NMUTHUX IMiA3EMHUX BOJ 110 paiioHax XapkiBcbkoi o0macTi

BukopHeTanusa ekcniyaraniiHux 3anacis niazeMHHx
B0/ Ha pizni noTpedn B Xapkiscekii obaacri,
THC. M /10Dy

B rOCNOAIPH0-NATH
[ BHPOGHAYHO-TEXHIMHI
 CiNBCBKO-TOCNONAPCHRT

[ 3poweHHa

Puc. 9
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Tabnuus 1
O11iHKa €KOJIOTO-T1APOTEONOTIYHUX YMOB Ta PiBHIB 3a0pYTHCHHS IMTi3EMHUX BOJI
lNpoporeoximiunuii ctan PiBHi 3a0pya- [IpupoaHi, TPUPOTHO-TEXHOTEHHI, TEXHOT€HHI MOKa3HUKH
BOJIU HEHHS - — -
Minepami3anis I'’IK BMicTy pedoBUH 3a KJlacaMu
/M3 Hebe3NeKu
I-it IT-i IT-i
[IputinsaTanit HU3BKUN <1 <1 <1 <1
OOMeKEeHO TPUHHATHUI cepeaHii 1,0-15 1-2 1-5 1-10
HenpuiiHATHMI BUCOKHUH 1,5-3,0 2-3 5-10 10-20
Heb6e3neunuit JTy’K€ BUCOKHIA >3 >3 >10 >20

Y XapkiBCchKili 001aCTi 3aJICKHO Bijl €KOJIOTO-
TiApOTEONOTIYHNX YMOB Ta pPIiBHIB 3a0pyAHEHHS
MA3eMHUX BOJ 3a TaOuuiero 1, BUAUISIOTHCA 4
rpyIH Bo03abopiB miazeMHux Box (puc. 10):

o nepuwioi epynu 60003a060pie Hanexarb BO-
no3abopy 3 MPUIHATHAM TiTPOTEOXIMIYHHM CTa-
HOM Ta HU3BKUM DiBHEM 3a0pyIHEHHS MiA3€MHHUX
BOJ — MiHepaizania <1 r/mqm3, BMicT peuoBun 1-ro,
2-ro Ta 3-T0 Kjacy HeOe3neKkn He mepeBumrye |
I'IK.

o opyzoi epynu 60003ab0pieé BiTHECEHI BO-
no3abopu 3 00OMeKEeHO MPUHHATHUM T1IpOTeoXiMi-
YHUM CTAaHOM Ta CEpelHIM piBHEM 3a0pyTHEHHS
HiJ3eMHUX BOJ — MiHepaisauis Bix 1 1o 1,5 r/ams,
BMICT pedoBHH 1-ro kmacy Hebesneku 1-2 [JIK, 2-
ro kiacy Heoesneku 1-5 I'JIK Ta 3-ro kinacy Hebe3-
neku 1-10 TJK. e Bomozabopwu, ae BUsBIEHI y
BOJI Tamiit i pryTh y kinmekocti 1-2 TK, abo kan-
Mili, CBUHEIlb, MUIII'SIK, AJTFOMiHIH, OpPOM, CTPOHIIIiA,
Oapiii Big 1 mo 5 TJIK.

o mpemvoi zpynu 60003abopie, HaneXarb
BOMI03200pH 3 HENPUHHITHAM TiJpOTEOXiMIYHUM
CTaHOM Ta CEepeJHIM piBHEM 3a0pyTHEHHS ITi3eM-
HHX BOJ — MiHepamizamuis Big 1,5 1o 3 r/am®, BmicT
pedoBuH l-ro kmacy neOesmeku 2-3 T'JIK, 2-to
knacy Hebesneku 5-10 ['JIK ta 3-ro ximacy Hebes-
nexu 10-20 I'ZIK.

/o uemeepmoi 2pynu 60003adopie BiHECEHI
BOMO3a00opu 3 HEOE3NMEYHHM TiJpOreoXiMiqHIM
CTaHOM Ta JYy)X€ BHCOKMM piBHEM 3a0pyaHEHHS
MiJ3eMHUX BOJ — MiHepai3allis MepPeBHIye 3
r/mm®, BMicT pedoBHH 2-TO Kiacy HeOe3meku >10
I'’IK Ta 3-ro knacy nebesneku >20 I'JIK.

O1iHKa IPOTHO3HUX PECYPCIB MiI3EMHUX BOJI,
[0 € OCHOBOIO CGKCILTyaTal[ifHUX 3araciB ImijI3eM-
HUX BOJA, BUKOHaHa me y 1974-1980 poxax 3a
MPUHIUAIIAMHA 1 TIOJIOKEHHSIMH, 10 HHHI ICTOTHO
3MIHMJIMCS a00 BTPATH/IM aKTyajbHICTh 4epe3 He-
MOBHE BpaxyBaHHs (y 3B’sI3Ky 3 HEHOCTAaTHIM BU-
BUCHHSIM) JKepesl (GOpMYBaHHS EKCILTyaTalliiftHuX
pecypciB mi3eMHUX BOJ, Pi3HHH piBEHb BipOTij-
HOCTI TOKa3HHKIB TipPOreojoriyHux MapaMeTpis,

OOIpyHTYBaHHSI MEX iX 3aCTOCYBaHHS, YMOBHICTb
MIPUAHATHX CXEM MPOTHO3HUX BOI03a00piB, HEMO-
CTaTHE BpaxyBaHHS €KOJOTIYHMX IHUTaHb, BUBYCH-
HSl SIKOCT1 MiJA3€MHHUX BOJ IMHUTHOTO MPU3HAYCHHS
tomo. Takok 1O 6ararboxX pPONOBHIIAX MHUHYIH
CTPOKH, Ha sIKi OyNM 3aTBepIPKEH1 eKCILTyaTarliiiHi
3amacy MiI3eMHUX BOJA SIK IO TEPUTOPIi 3araiom,
TaK 1 Ha OKpEeMHUX POMOBHIIAX Ta iX AisHKaxX. To-
My HEOOXiHO 3pOOHUTH TEPEOIiHKY MPOTHO3IHUX
pecypciB mia3eMHHX BojJ XapKiBChKOI 00JacTi.
PoGotu 3 omiHIOBaHHS NMPOTHO3HUX PECYpCiB Mif-
3€MHHUX BOJ MarOTh BKJIIOYATH JOCHTIHKEHHS LIONO0
3MiH SIKOCTi, 3aXHIIEHOCTI (Ypa3iHuBOCTi) Ta pecy-
PCHOTO TIOTEHITIATY Mi3¢6MHUX BO/I.

PiBeHp BOmoOmOCTauaHHsS CIIBCHKUX Hacele-
HUX IIyHKTIB B YKpaiHi € OIHUM 3 HaWripmux B
€pori. Lle crocyerbest i XapkiBChbKOi 00MacTi.
XKurteni 17 HaceneHux MyHKTIB bapBiHKIBCHKOTO,
BenukoOypnyupskoro, JlBopidancekoro, Jlepradis-
cekoro, Kym’sHcpkoro, CaxHoBiancbkoro, Uyry-
iBcbkoro, [leuenizpkoro paiioniB obmacti (11 TwHc.
MEIIKaHIIIB) BUKOPUCTOBYIOTH JIJISl TUTTS TIPUBI3HY
BOJy 1 MICIIEBI JKepea — maxTHi 1 TpyOHi KoJomsi-
31, IHIUBIAyaJIbHI CBEPJUIOBMHH, CaMOPOOHI Karl-
TaXi, SIKi Yepe3 eKcITyarallito He3axXuIeHUX IPyH-
TOBHX BOIOHOCHHMX T'OPU3OHTIB Ta HE3aJ0BUIBHUH
TEXHIYHUI CTaH HE TapaHTYIOTh EMiJIeMiuHOi 0e3-
neku Jironeii. OCHOBHUMH 3axollaMH, 1IN0 3a0e3-
MEUYEHHS MEILIKAHIIB CUIbCHKUX HACEIEHUX ITyHK-
TiB NMUTHOIO BOJOI0 HOPMATHBHOI SIKOCTI €: OYH-
IICHHS TIOBEPXHEBOTO CTOKY 3 CENiTEOHMX TEPUTO-
pi#i, OyIIBHUIITBO CHUCTEM BOIOBiJBEIECHHS B MicC-
Tax 1 CUIbCHKUX HACEJIEHUX IMYHKTAaX, MOJIIIIICHHS
CTaHy 30H CaHITapHOI OXOPOHH JDKEpeNl BOJOIO-
CTa4aHHs; BiJHOBJIECHHS CHCTEM MUTHOTO BOJIOIIO-
CTa4aHHs, SKi 3HAXOAATHCS B HEpOOOUYOMY CTaHi
abo mocTadaroTh BOJY, IO HE BIJIMOBINAE HOpPMAa-
TUBaM SIKOCTI IIUTHOI BOJIW; PEKOHCTPYKIIis 1 OyIi-
BHUIITBO B CLIBCHKIN MICIIEBOCTI CHUCTEM ITUTHOIO
BOJOINIOCTAYaHHA, SIKI MOTPEeOYyIOTh 3HAYHUX Karli-
TaJBHUX BKJIAJICHb.
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Puc. 10. Tunizariist Box03a00piB TUTHUX IMiI36MHUX BOJI XapKiBChKOI 00JIaCTI

Mertoro cTparerii B NUTaHHi BOTHHUX pecyp-
ciB mig3eMHUX BOJ MOBUHHO CTATH BU3HAYCHHS i
OOTpYHTYBaHHS NUIAXIB PO3IIMPEHHS BUKOPUCTAH-
HSl TI3eMHUX BOJ| Jiisl 3a0e3MeueHHs] HacelleHHS
XapkiBCchbkoi 0071aCTi SKICHOIO IMUTHOKO BOJOK 3
METOI0 MOBHOTO 200 YaCTKOBOTO MEPEXOAY TOCIO-
JAPCHKO-TIUTHOTO BOAOMOCTaYaHHS Ha OLIbII Ha-
JIAHO 3aXMINEHI BiJf 3a0pyAHEHHs Ii3¢MHI BOJHI
JoKepena.

Ilpunyunu cmpamecii:

e Komnnekcuicmp — OpraHidyHe IO€IHAHHS 3a-
raJIbHOJICPYKABHUX, PEriOHAILHUX 1 MiCIIEBUX
IHTEpEeCiB IIPHU BUPILICHHI MUTaHb BOIOMOCTA-
YaHHS;

o Echexmuenicmo — npuAHATTS PIIICHHS 11100
3MIICHEHHST BOMOMOCTAYaHHS HACEJICHHS IIi-
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I36MHUMHM BOJAMU Ha IIACTaBl TEXHIKO-
€KOHOMIYHOTO OOTPYHTYBaHHs iX pallioHalb-
HOTO BU/IO0YTKY;

e Cmanicmb cucmem 3a0e3neueHns NUMHO20
6000nOCMAYANHA — MOHITOPHHT CTaHy TiJi-
3eMHHUX BOJI, TIEPEOIliHKa MPOTHO3HUX Pecyp-
CiB MUTHHUX MiA3€MHUX BOJ, OOIPYHTYBaHHS
onTUMizanii Bomo3abipHUX CIIOPYH Ha JII0YNX
B0J103200pax, MPOBEJICHHS MOITYKOBUX Ta PO-
3B1JIyBalIbHUX POOIT JUIsl pO3IIUPEHHS 00CSTIB
MIUTHOTO BOAOIIOCTAa4aHHs TOLIO;

o [lpiopumemmnicms - 3a0e311e4eHHS HAaCEICHHS
MTUTHOIO BOJIOKO BHCOKOT SIKOCTI, IO TIPOKHBAE
Ha TEPUTOPISIX 3 IMOPYIICHOK EKOJIOTIYHOK
PIBHOBaro, ¢ BUHUKIJIA 800 MOXKE BUHHKHY-



BicHuk Xapkiecbko20 HauioHanbH020 yHisepcumemy, Ne 1157

TH 3arpo3a 370pOB’I0 JIIOACH y HACHTIIOK CITO-

’KMBaHHS HESIKICHOI ITMTHOI BOJIH;

e Peanicmuunicms — BIQIOBIAHICTE OOCSTIB
BUKOHAHHS 3aXOJiB IIOAO PO3IIUPECHHS IHT-
HOTO BOJIIOTIOCTAUaHHS HACEICHHS 3 IiJ3eM-
HHX JDKEpEN peaabHUM MOXKIHUBOCTSIM (iHAH-
CYBaHH;I.

ITio uac peanizayii cmpamezii Heodxiono 3a-
Oe3neuumu KOMNJIEKCHe GUDIWIEHHA 207106HUX
npoonem cepeo AKux:

v/ HepalioHalbHe BUKOPUCTAHHS BOIHHUX PECYP-
CiB, y TOMy YHCTi OL[iHEHMX 1 pO3BiAaHUX 3a-
MaciB IUTHHUX MI3€MHHUX BOJI;

v’ HasBHICTH Ae]ilUTy BOIHUX PECYPCIB B OK-
pemMux paiioHax o00racTi, HeOOXiIHICTh 30i-
JBIICHHS BUKOPHUCTAHHS 3amaciB IiA3eMHUX
BOJ;

v/ HEBIANOBIAHICTL SKOCTI IMHMTHOI BOIU B OKpe-
MHUX paiioHax 00NacTi, a TakoXX HEIOCTaTHE
3a0e3MevYeHHs] HACEJICHHS IEHTPATi30BaHUMHI
CUCTEMaMH BOZONOCTAYaHHS;

v/ KOHTpOJIb 3a CTAHOM IIiJI3EMHUX BOJ, KEPY-
BaHHS iX EKCIUTyaTaIli€l0 Ta OXOPOHOKO Bif 3a-
Opy/JIHEHHS Ta BUCHAKCHHS;

v/ CTBOpEHHs IHBECTHUIIHOI MPUBABIUBOCTI PO-
JOBHII[ TiA3€MHHUX BOA IS 3a0€3Me4YeHHs iX
CBOEYACHOTO Ta €()EKTUBHOTO OCBOEHHS;

v’ BIJCYTHICTh €KOHOMIYHHX, siKi O 3a0e3reuy-
Balll TPIOPUTETHICTh OCBOEHHS MHTHUX 3a-
XHICHUX Mi36MHUX BOJ| HATEKHOT SIKOCTI.
Ha cporoauimiHiii 1eHb BUCOKO SKiCHA Hif3e-

MHa Boja B XapKiBChbKil 00JacTi, sika Ma€ OIUH 3

HaWOITBIIMX TMPOTHO3HUX pecypciB B Ykpaidi (6
MicCIIe cepel peTioHIB YKpaiHu), BUKOPUCTOBYETHCS
nuie Ha 4% Bij 3aranbHUX pecypciB. Bomomocra-
YaHHA MiA3eMHUMH BOOaMu 3aiiMac aute 2,4% Bin
3arajbHOI TOJadi BOAM, HA IIOBEPXHEBI BOIU IPH-
magae 97,6%. B nopiBHAHHI 3 TTiA3EMHIMH BOIaMHU
MTOBEPXHEBI BOAM MOTPEOYIOTh 3HAYHUX CKOHOMIiY-
HUX BHUTpPAT HA TPUBEACHHA 1X 0 HOPMATHBHOIL
SIKOCTI (OOYMIICHHS Ta 3He3apaxkeHHs). Tomy He-
00XiZHO 30UIBIIEHHS MPOLEHTY BHUKOPHCTAHHS
MiA3€MHUX BOJ B 00J7acTi B MOPIBHSHHI 3 MOBEPX-
HeBuMHU. Lle momomoke 3aomiaay 3HAYHI KOIITH, a
TOJIOBHE 3a0€3MeUNTH HACENICHHS SKiCHOIO TUTHOIO
BOJIOIO.

HenocratHe BogonocrauaHHs HaceleHHs Xa-
PKIiBCBKOT 00NacTi 3 mia3eMHUX pKepen i gedinut
(hiHAaHCOBHMX MOXKJIMBOCTEH IOO0 PO3BUTKY BOZO-
TOCIIOIaPCHKOTO KOMIUTIEKCY XapKiBChKOi 00JacTi
BHMArarmTh IOCTYIIOBOTO, TOCITIJIOBHOTO Ta CHC-
TEMHOTO BIPOBAPKEHHS OCHOBHUX MOJOXKEHb Ta
NPUHIIMIIIB CTPATeTii BUKOPUCTAHHS PECYPCIB MHUT-
HUX MJ3eMHUX BOI JJIsS BOAOIOCTadaHHA. Mexa-
Hi3M peaizalii crparerii nepeabdadae po3poOIIeH-
HS i BAKOHAHHSI KOMIUIEKCY 3aXOJIiB i3 PO3IIUpPEH-
Hf BUKOPUCTAHHSA WiA3EMHHUX BOZA JUISI MHUTHOTO
BOJIOTIOCTauaHHS HaceleHHs XapKiBChKOi 00macTi
Ha JIepPKaBHOMY, PETiOHANBHOMY, MICIIEBOMY Ta
00’€KTOBOMY pIBHSX, OpraHi3ailisi SKUX HOBHHHA
3MIACHIOBATHCA 13 3aCTOCYBAaHHSIM OpraHizamiiHo-
MPaBOBUX, (PIHAHCOBO-CKOHOMIYHMX Ta IHCTHUTY-
LIIHHX 3aCO0IB.
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VK 553.98.04 B.B. Camoitnos, x.2.1., 3a8. cekmopy,
Yrpaincoruii Hayko8o-0ocaionutl incmumym npupooHux 2a3ie

FEOTEPMOBAPHYHI OCOBJIMBOCTI BOPUCIBCBKOI'O POTOBHIIA
TA IX BPAXYBAHH4I ITPU NIIPAXYHKY 3AITIACIB I'A3Y

FBopuciscvke 2azokondencammue pooosuiye posmauiosano Ha nigniunomy oopmi [ninposcoko-/oneywvroi 3anadunu. ¥ tioco po-
3pizi eudinaomoca eniziinull ma mepmooeziopamayilinuil 2iopoeeonoiuni Apycu. Yepes wo cnocmepiearomvca iominHocmi y bapu-
YHUX 0coOnUBOCMAX NOKAAdi8 y pisHux apycax. Ocobnugocmi zeonoeiunoi 6y008u NigHIYHO20 6GOpMY He CRPUALU WUPOKOMY NOUU-
PEHHIO MEpMOOe2iOpamayiiitHo2o apycy, momy yci 020 npUmamManHi 03HaKu He 6yOyms nognicmio eupadiceri. Ha npuxkiadi niopaxy-
HKY 3anacie 2asy NOKA3ano Ak Oy10 6U3HAYEHO NoYamkogi mepmobapuuni ymosu y nokaaoax. OCKinbKu 3anumKo8a mosuwuHa 0caoo-
uHOI moswyi y mepmooe2iopamayiiHomy apyci He 003601A€ YMBOPIOGAMUCS AHOMATbHUM NIACHOBUM MUCKAM, MOMY NPU 6UHAYEHH]T
NOYAMKOBUX NAACMOBUX MUCKIE MOJCHA UKOPUCTOEY8AMU AK CIMAHOADMHUN 2PAPOaAnHANIMUYHUL MemOo0, MAK i PO3PAXYHOK MUCKIE
8i0 8UMIDI6 y NOKIAOAX 2a3).

Knruogi cnosa: mepmobapuuni ymosu, mepmooeciopamayivinuil apyc, niopaxyHox 3anacie 2azy.

B.B. Camoitnos. 'TEOTEPMOBAPHYECKHE OCOBEHHOCTH FOPHCOBCKOI'O MECTOPOKTEHHA H HX YYET
IIPU IIOJCHYETE 3AIIACOB I'A3A. Bopucogckoe 2a30KOHOEHCAMHOEe MECOPOHCOEHUE PACNOLONHCEHO HA ce6epHOM bopme [IHe-
npoecko-Loneyxoil enadunvl. B e2o paspese ebloensiiomcs enusuoHHbIL U MePMOOe2UOPAMAYUOHHBII 2UOPO2EON02UYECKUe APYCd.
Ilosmomy nabniodaromes pasiuyus 6 6apuyecKux 0COOEHHOCMAX 6 3aNexHcax PasuyHbIX aApycos. Tepmode2udpamayuorHblil apyc
uepes 0COOEHHOCMIU 2€0N02UHECKO20 CIMPOEHUS He UMeen WUPOKO20 PACNPOCHPAHEHUs HA ceBepHOM DOPMY, Ymo He Npueooum K
NOJHOMY BbIDAJICEHUIO 6CeX e20 Xapakmepucmuk. Ha npumepe nodcuema 3anacoe easa Nokasama Kax ObLiu onpeoenenbl HauaibHble
mepmobapuyeckue yciosus 6 3anexcax. IIocKonbKy 0Cmamoynas monyuHa 0cad04HO20 4exid 6 mepmooecuopamayuoHHOM apyce He
no3eonsiem chopmMupoanvbcs AHOMATbHLIM NIACIMOBHIM OAGLEHUAM, NOIMOMY NPU ONpedelleHUl HAYAIbHbIX NIACMO8bIX 0a61eHUll
MOJCHO NOAB306AMBCA KAK CMAHOAPMHBIM SPADOAHATUMULECKUM MEMOOOM, MAK U PACYenOM Od6leHUll OM 3aMepo8 8 3aNexHCax
2asa.

Knrouesvie cnosa: mepmobapuueckue yciogus, mepmooecuopamayuortulil Apyc, NOOCUen 3anacos 2asd.

AKTyaJbHicTb. bopHciBchbke Ta30KoHAEHCAT- TEMIIepaTyp i THCKIB y MOKJIaaax Tpeda e Bpaxo-
He poposuine (I'’KP) posramoBane Ha teputopii BYBaTH.
[lleBuenkiBcrkoro i YyryiBCchbKOTO paifoHIB Xap- Ha niBriurOMY Oo0pTi [IJI3 9epe3 ocobmmBoc-
KIBCHKOI O0JIACTI Y MiBICHHO-CXIJIHIH YaCTHHI IiB- Ti TreonoriuHoi OymoBH TepMOCTiApaTalliitHuN
HiYHOi OoproBOi 30HM JlHiMpOBCHKO-JlOHEIBKOT sipyc He HaOyB HIMPOKOrO PO3BUTKY. Tomy Horo
zamaguan ([/13). IlomrykoBo-po3BigyBansHi pobo- BHJIIJICHHS Y PO3pi3i POMOBUINIA BHKIIMKAE iHTEpeC
TH npoBoamwncs y 1982-1987 pp. OcoGnuBicTio HE TUIBKHM AJIS MigpaxyHKy 3amaciB rasy, a u Juis
foro reosoriuHoi OylOBH € HAsBHICTH JIBOX MLJIs- NEepPCIEeKTUB  HAa(TOra30HOCHOCTI — TOIIUPEHHS
HOK — bopuciscekoi Ta IliBnenno-IpakiBchKoi. IMOMHHOI 30HU I'a30HAKOTINYEHHS.
[IpomuciioBa razoHOcHiCTHh y Mexax lliBmeHHO- Mera crarri. Ha mpuxnani bBopucischkoro
['pakiBCHKOIMUISHKY TpUypoYeHa JI0 TOPHU30HTIB pomoBuma Ta miBHiYHOrO Oopty JJI3mokazarn
M-1 cepennboro i B-19 HmxHbOrO KapOoHY, a B 0COOJIMBOCTI BU3HAYEHHSI TIOYATKOBHX TepMoOapu-
Mexax BbopuciBChKOIMINSHKU 10 TOpu3oHTIB K-6 YHUX YMOB IS T€OJOT0-€KOHOMIYHOI OI[IHKH ¥
BepxHbOTO, M-1, M-2, M-3 cepennroro ta B-19 PI3HHX TiJPOTEONOTIYHUX SIPYyCax.
HWKHBOTO KapOoHy. [Ipomuciosa po3poOka pomo- Metoauka aociigxkenb.OnIHUM 3 TMOJOXKEHb
BHIIA 3/1iCHIOETHCS 3 1988 p. BEPTHKAIILHOI Tiporeonoriunoi 3oHanmpHOCTI [1] €
Hnst eeKTUBHOTO OCBOEHHSA POAOBHILA Ta pO3MISiA YCiX €JIEMEHTIB 0CaZ0YHOi CHCTEMH, Y
ONTHUMAJIBHOTO BWIIYYCHHS BYIJICBOIHIB 1 BiAIO- TOMY YHCJII MiA3EMHUX BOJ, Y T€OTEMIICPATyPHOMY
BIJIHO JI0 BUMOT 3aKOHOJABCTBa Ykpainu y 2014 p. 1011, BIJIIOBITHO Y HIXKHBOMY TiJIPOreOIOT iuHOMY
B YkpH/lIrasi Oysa0 BUKOHaHO T€0JI0r0-€KOHOMIYHY MOBEpCi BUAIISIOTHCA ABa T1IPOTreoIoriyHl ApycH —
OIIIHKY POJIOBHIIIA. eM3IAHUI Ta TepMoeriapaTaliiHuii. Mexer Mix
OnHUMH 3 TOJOBHHX NapaMmeTpiB MpH IpOBe- SpyCaMH € TOBIA KaTareHETUYHO YIIIILHEHUX T10-
JIeHHI MiIpaxyHKy 3araciB razy € Io4aTkoBi Iuiac- pin, sixa e ¢moigoynopom (KDY) BropunHOro mo-
TOBI TemIieparypu Ta THCKH. OCOOIUBICTIO 1aHOTO XOIDKEHHSI 1 KOHTPOJIOETHCSI Te0TeMIIEpaTypPHUM
POJIOBHIIA € TE, IO Yy HOro po3pi3i y HUKHbOMY inTepBaiom 110-120 °C.
TiAPOTe0I0riYHOMY TIOBEPCi, 3TiTHO 3 TipOreoso- Eni3ifinuii TiporeosioriyHuii sipyc Xapakrte-
T1YHOIO 30HANBHICTIO [ 1] BUAINSAIOTHCS, SIK BEPXHIH PU3YEThCS  IJIACTOBUMH  TEMIIEpaTypaMu 10
CNMI3IAHUM, TaK 1 HWXKHIM TepMojaeriaparamiiHui 110 °C. BHACIiIOK 1[bOTO, OCAJO0Bi MOPOIM 3alsi-
SPYCH. raroTb B YMOBaX HEBUCOKOTO CTYIEHs IOCTCEIU-
3a  TiZpOreosIoriYHUMH,  TEPMOOAPUIHMMHU MEHTAIITHOTO MEePETBOPEHHS BiIKIamiB (Tpajartis
O3HAKaMU Ta yMOBaMU (h)OPMYBAHHS BYIJIEBOJHE- [NIK-MK; kararenesy). Jlus 1iei 30HM XapakTepHa
BHX MOKJIA/IB Lli IPYCU MAKOTh CYTTEBI BiAMiHHOC- HE3aBEPIICHICTh MPOIIECIB eMIreHETHYHOTO YIIiITb-
Ti. OTXe, Ipy BU3HAYEHHI MMOYATKOBUX IUIACTOBHX HEHHsI TIOPiJI, BHACIIIOK YOr0, y perioHaabHO BH-
TPUMaHMX BOJOHOCHHMX KOMIUIEKCAX MEepeBakae
© Camoiuior B.B., 2015 https://doi.org/10.26565/2410-7360-2015-42-08
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SMI3IMHNNA TiApoauHaAMIYHUN pexuM. st po3pisy
XapakTepHa TiApOreoXiMidyHa 30HANBHICTh, SKa
BigoOpaxkae (ariagbHi yMOBH CEIUMEHTOTEHE3Y i
301TBbIIICHHST 3 TIMOMHOIO MiHepasizaiii Ta Mera-
Mopoizamii migzemuaux Box. Lle#t sipyc Bimmoimae
perioHanbHIA 30HI HaQTOTa30yTBOPEHHS Ta TeHe-
pauii BHCOKOMONeKyisipHux BB, sika BMimrye oc-
HOBHI 3amacu HaTH Ta Tazy.

B minomy, TepMonerigpaTtamiitauii sipyc HIDK-
HBOTO TiPOTEONOTIYHOTO TOBEPXY XapakTepHU3y-
€TBCS MOYATKOBUMH IIJIACTOBUMH TEMIIEpaTypaMH
>120°C. OcanoBi mopomu, siKi WOro CKIAJaroTh,
BXK€ 3HAYHO YIIUTFHEHHI Ta mepeTBopeHi (Tpaxartis
MK35-AKi.2 kararenesy), BHACTIIOK 9OTO CIIOCTE-
piraeTbes po3’eqHyBaHHA (DIIIOITOHACHYCHHUX KOM-
IUICKCIB Ha JIOKaJbHI TIAPOJUHAMIYHO 130JhOBaHI
(roinanpHi cucremu. BucokoTemmeparypHe niepe-
TBOPEHHS TOPiA Ta PO3CISHOT OpraHiuHOi peuoBH-
HU 3MIiHIOE TiJPOJMHAMIYHI YMOBH, CTBOPIOIOTHCS
HOBiI 00’€MH BiJIpODKEHUX MiA3€MHHUX BOJ, ByTIIE-
BomHiB, CO2 Ta iHmUX (IroifiB, po3BaHTAXKEHHS
SKMX B YMOBaX HU3BKOI MPOHUKHOCTI CEpeIOBHUILA
3O1MCHIOETBCA, B OCHOBHOMY, y BEPTHUKAJIbHOMY
HaNpsIMKY M0 TEKTOHIYHUX NOPYIIEHHAX. Y Dnbo-
KO3aHYPCHHX BiKJIaaax (DIroigoHOCHI KOMIUIEKCH
XapaKTepHU3yIOThCs BUCOKUMH TIJIACTOBUMH THCKa-
MH, IO JOCSATAIOTh CBEPXIiAPOCTATUUYHHX — AHO-
ManbHux 3HaueHb (ABIIJ]). CyTTeBO 3MiHIOIOTBCS
HIII TiAPOTEOJIOTiUHI MapaMeTpHu: Pi3KO 3HUKY-
€ThCsI MiHepai3allis Boj (TiapoxiMiuHa iHBepcis),
30inbiryetshest BMict HCOs, B, CO». YactuHa pos-
pi3y, sIKa BiAMOBia€e BKa3aHMM YMOBaM y perioHa-
JBHOMY IUIAH]1 BiJTHOCHTBCS 0 TOJIOBHOI 30HM ra-
30yTBOPEHHS.

TakvM 4MHOM IIpH PO3MISNAL W aHawi3i Tixpo-
T€OJIOTIYHUX YMOB Y HHKHBOMY TiIpOT€0JIOTivyHO-
My TOBepci pomoBHIl HadTH Ta ra3zy HEOOXiTHO
BU3HAYHUTHUCS 3 TOJIOKEHHsM Treoizorepm 110 Ta
120 °C, sxi GymyTs po3mexoByBaTH JBa pi3Hi 3a
riIpOreoIoriyHMMH BIACTUBOCTSAMH SAPYCH.

Jnsi BU3HAUEHHS TEeMIIEpaTypu y TOKJIAAax
BUKOPHCTOBYIOTBCSI TEPMOTPAaMHU CBEpPAJIOBUH Ta
TOYKOBI BUMIpPH TEMIIEPATYpU y CBEPJIOBHHAX, 3
MOAAJBIIO IHTEPHOJALIEI0 a00 EKCTPANOoJIALIE0
Ha MOTPIOHY ITHOMHY.

I'padoananiTiuHa METOMKA PO3PaXyHKY THC-
KiB Ha CepeluHY ra30oBHX NOKJIaAiB 0azyeThcs Ha
TOMY, III0 TUCKH y TOKJIaJl Ta y BOAOHAIIPHIN cHc-
Temi Ha koHTakTi ra3-poma (I'BK) omnakosi[2].
OTxe, MOTPiIOHO 3HATH PO3MOALT TUCKIB y BOJIOHA-
HipHil cucTeMi y po3pisi pofoBuia. 3a BiZICyTHO-
CTi BHUMIpIB THCKY y TIOKJIaJi MOXKHA 3a GapoMer-
puuHOlo Qopmynoro [3] po3paxyBaTH THCK BiJ
I'BK no cepeamnu moknany. Konu HasBHI nani 3
BUMIpIB THUCKY Yy TOKJIaJl MOXHa BiJl I[bOTO 3Ha-
YeHHs! pO3paxOBYBaTH THCK Ha CEpeMHY MOKIaTY,
3a BKazaHoro ¢opmyioro. Lle Takox 103BONISE Iie-
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PEBIPUTH TIPABWIBHICTH TPHHHITOI TEOJOTIUHOL
MoJeli ToKIaxy BiqHocHo moyokeHHs [ BK.

Bukiaanennss ocHoBHoro wmarepiamy. s
XapaKTePUCTUKH MOYAaTKOBHUX IJIACTOBHUX TeMIIEpa-
Typ Ta THCKIB Y pO3pi3i i MPOMLyKTUBHIX MOKJIATax
Bopuciscproro I'KP Gynu 3aimydeHi naxi 3 BUMipiB
TEMIIepaTyp Ta THCKIB, SIK Oe3nocepeqHb0 Ha po-
JIOBHIIII, TaK 1 HA CYCIAHIX TUTOIIAX.

Ha Bopuciscekomy ['KP Bumip Tepmorpamies-
Ty Oyiao mnpoBemeHo Yy cBepaioBuHi 2-Ilx.-
I'pakiBchka. Bumip Oyi0 BUKOHAHO 70 aOCOIHOTHOT
BinMiTkH (a. B.) -2046,8 M, MakcHMalibHA BUMIpSHA
Temneparypa gopisHioBana 68,5 °C. Ockinbku
MPONYKTHUBHI TOKJIagy HA POJOBHUINI 3aJsATal0Th
3HAYHO HIOKYE BKAa3aHO! MOMHU ISl PO3PaXyHKiB
Temnepatyp Oyna BHKOpHCTaHa TepMOTpaMa CBEp-
JUIoBUHU 12-KopoOOUKHMHChKA, SIKA 3HAXOMUTHCS Y
monioHux 10 cBepmioBuHU 2-I1a.-I'pakiBchka reo-
TEPMIYHUX YMOBax. TepMorpafieHT y BKazaHii
CBEPJUIOBUHI Oyso BuMIpssHUH 10 a. B. -3859 M,
MaKCHUMallbHa BUMIpsiHA TeMIieparypa JOpiBHIOBa-
nma 123,5°C. 3a nasBHMMH TepMorpamMaMu OyJIO
noOyI0BaHO PO3MOALT IUIACTOBUX TEMIeEparyp y
po3pisi bopuciscekoro I'KP (pucynok 1). Ane ab-
COJIIOTHI BIAMITKH 3aJIsITaHHS KOHTAKTiB ra3-Bojia y
mokiamax ropuszoHTy B-19 ma Iln.-I'pakiBchkiit
JUJISTHIN 3HAXOAATHCS HUKYE BUMIPY TepMOrpajie-
HTy. Tomy Oyna 3po0JieHa eKCTPAIOJIsILisi PO3IMOIi-
Ty Temreparyp A0 TuOuHH 3 a. B.-4259 m. Pospa-
XYHOK BEIIMYMHHU TEPMOTPAIIEHTY 3a SKUM OyIlo
3pO0JICHO MPOTHO3 PO3IMOJITY TEMIIEPaTyp Bpaxo-
ByBaB BUMIpH TeMIIEpaTypH Ha KiHIEBIH IiISHII
TEpMOTpamMH Ta JaHi TOYKOBHUX BHUMIpIB TemIiepa-
TYpH y CBEpAJIOBHHAX POAOBUINA Y Bi3eHCHKUX
Bimkmagax. TepMorpafieHT MpU IBOMY JOPIBHIO-
BaB 3,5°C/100m.

OTxe, 3TiIHO TepMOTpamMH CBEpAJIOBUHH 12-
Kopo6oukuHceka reoizorepmu 110 i 120 °C 3ans-
raroTh Ha mUMOWHAX 3 a. B. -3350 Ta -3750 M. Ta-
KAM YMHOM JI0 TTMOWHHOT 30HU ra30HAKOMTUYEHHS
Ta 10 308U KDY BigHOCATHCA ra30Bi MOKJIAAU Bi-
3eiicpkoro Biky Ha Ilm.-I'pakiBchkill HinsHIN poso-
BHIIIA.

Posmonin TuckiB y pospizi BopuciBchkoro
I'KP BingmoBigae perioHabHUM OapHYHHM YMOBaM
Ha miBHiYHOMY Oopty IJI3. Tak mo muOuHH
1000 M miacToBi THCKU HE MEPEBUIIYIOTh 3HAYCHb
YMOBHOTO T1IPOCTATUYHOTO THCKY. [lounHaroun 3
mmbuan 1000 M y Biakmazax Tpiacy NOYMHAETHCS
30inblIeHHsT BifHOMEHHST Puy/Pyr y BOmOHOCHHX
ropusonrax 3 1,00 no 1,12. BumipsiHi THCKH y BO-
JIOHOCHUX TOPU30HTaX 3MiHIOWTECSA Bin 20,32 10
36,07 MIla.Ockinekn y pospisi Ila.-I'pakiBcbkoi
IUISHKY BUIIACTHCA IIIMOMHHA 30HA ra30HAKOIIU-
YeHHs1, 3 IPUTAMaHHUMU il cnenudiYHIMHU 0c00-
JUBOCTSIMH, OJHUM 3 sIKUX € nposiB ABIIJI, To pos-
IISTHEMO Pe3yJIbTaT! BUIPOOYBaHb CBEPJIOBUH Ta
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1HIII pe3yNbTaTH AOCHIKEHb, SKi BKa3ylOTb Ha
HasBHICTH BKa3aHOI 30HM y PO3pi3i MUISTHKH POJO-
BUIIA.

[Ipu mocnimKeHHAX BUMPOOOBYBAaYEM ILIACTIB
Ha Tpybax ropusonty B-19 y cBepmmoBuni 5-117.-
I'pakiBchka OyB BHMIpSHHWI TUIACTOBHIA THCK Ha
rbuni 4317 M, skwii nopiBHOBaB 53,24 Mlla,
BimHomeHHs Prut/Pyr cranosuno 1,26.

AJle TIpu JOCTiPKEHHI IBOTO XK iHTEpBalIy B
eKCIUTyaTaliiHii KoJoHI He OyJ0 OTpUMaHO MOfi-
OHi pesynpraTy. [l1acTOBMII THCK CTAaHOBHUB JIWIIIE
31,65 MIla. Bymo 3po0ieHO BHCHOBOK, IO PO3K-
pUTHH TIOKJIa], Ma€ TOTipIIeHi (QiIIbTpaiiHoO-
€MHICHI BJIACTHBOCTI Ta HEe3Ha4yHi po3Mmipu. Takoxk
Tpeba JomaT, 0 BMICT BYIJIEKHCIIOTH Yy IJIACTO-
BOMY rasi ropu3oHTy B-19 Ha maniil niisHI posmo-
BuIa aopisHIoe 6,20 % 00.

OTxe, BKa3aHi reobapuyHi Ta ra30TeoXiMidHi
0COOIMBOCTI BIIEBHEHO BKA3yIOTh, MOPAI 3 Te0Te-
PMIYHAMH Ha HasSBHICTh TTMOWHHOI 30HU ra3oHa-
Kommu4eHHs y po3pisi I1n.-I'pakiBcbkoi AISTHKY.

Ha IIx.-I'pakiBchKiil minsHII HAsBHI Ba BH-
MipH THUCKY Y BOIOHOCHHUX TOpu3oHTax M-1 y cBe-
pmsouHi 2-I11.-I'pakiBcbka Ta C-5 y cBepIjIOBHHI
1-I'pakiBcbka (puc. 2). OTxe, mpsiMa JiHis, sKa
3'eqHY€ i N1Ba BUMIpH 1 Oyme JHIEIO pPO3MOiTy
¢oHOBUX TifpocTaTndHUX TUCKIB (Pgon) y po3pisi
BKa3aHOI JIJISTHKH.

[oxman y 6moky cB. 1-I'pakiBchka 3HAXOAUTH-
cs1 y 30HI KOV, ToMmy rpadoaHamiTHIHUM METOIOM
BiJI MOJIOYKEHHS HM)KHBOT TPaHUIll BU3HAYEHOI TIPO-
TYKTHBHOCTI OyJO PO3paxoBaHO 3HAYEHHS THCKY
Ha Cepe/IUHY MOKJIaTy.

Y moknami Onoky cepmioBuHd  1-ITm.-
I'pakiBcbka mpu BurnpoOyBaHHI Topu3oHTy B-19
OyJI0 OTpUMaHO TPHUIUIMB ra3y. BumipsHuii mac-
ToBHIA THUCK nopiBHIOBaB 48,00 MIla, BigHOIIEHHS
Pu/Py: cranoBuiio 1,17. Yepes Bka3aHi 0coOIuBoC-

Ti IIMOMHHOI 30HU T'a30HAKONIMYEHHS THCK Ha Cce-
penuHy MoKiIaxy OyJa0 po3paxoBaHO BiJl BENTUYHHU
1 monoxeHHsa BuMIpy (puc. 2). Tuck y mokmiami Ha
tioro rpanuui (I'BK) y nanomy Bunaaxky He o0oB'si-
3KOBO Oyszie 30iraTrcs THCKOM Yy BOJOHAITIPHIN CHC-
TeMI.

[oknax y Gnoui CBepIUIOBHHHU 5, SIK BKa3yBa-
Jocs BUILe, Oya0 BUIPOOOBYBAHO NpH OypiHHI Ta y
KoJIOHI. Yepes HEOTPUMAaHHS MOYATKOBHX ILIACTO-
BUX TUCKIB IPH JOCHTIHDKEHHI Y KOJOHI, BUMIpSIHUI
Hu3bkuil THCK (Pry/Py=0,75) y pospaxyHku He
OpaBcst. Y TakoMy BUIAJIKy THCK Ha CEpeAHHY IO-
Kiagy Oyno po3paxoBaHO TpadoaHaTITHIHUM Me-
tozoM Big Tucky Ha [ BK (puc. 2).

SIK1mo NMpOAOBKUTH JiHII pO3MOIiTy THCKIB B
000X TMOKJIaax J0 MEePEeTUHY 3 JiHI€K Pyou, TO BO-
HU 3idAyThes Oiis QyHIaMEHTY, O MiATBEPIKYE
OCHOBHI TOJIOKEHHS TIPO (DOPMYBaHHS BYIJICBOJI-
HEBUX TOKIAiB y TIMOWHHIA 30HI Ta30HAKOIH-
geHHs [1].

BucnoBok. TakuM YHMHOM TIIpH BUSBIICHHI
TMOWHHOI 30HW Ta30HAKOMUYCHHS Ha MiBHIYHOMY
oopti /13 HeoOximHO BpaxoByBaTH yci ii ocobmu-
BocTi. Ha mpuknaji BU3HAYEHHS MOYATKOBHX Tep-
MOOApUYHUX YMOB Yy BYIVICBOJHEBOMY IOKJIAIi
ropu3oHTy B-19Ha bopuciscskomy I'KP mokazano,
IO [T PO3PaxyHKY THUCKIB Ha CepelnHy MOKIaxy
MOKHa BUKOPUCTOBYBATH, SIK CTaHAApTHUH Trpado-
AHANITHIHANA METOJl, TaK ¥ PO3paxyHKH THUCKIB Bif
BUMIpIiB y ra30BUX NoKJagax. OCKIIbKH 3aJIHILIKO-
Ba TOBIIMHA 0caoyHoi ToBIl Bix KDY Ha miBHIU-
HoMmy Oopti JJ/13 He cnpusie yTBOPEHHIO MOKJIAAIB
3 ABII/] i koHTaKTH raz-Bojia y mokjasiax MOXyTh
po3ramoByBarucs Ot (yHIAMEHTY BUKOPUCTaH-
H 000X 3 BKa3aHUX METOAIB € IOLUIBHUM 1 HE
MIPU3BOIUTH /10 BEIMKHUX MOXHUOOK NP BU3HAYEHHI
[MOYAaTKOBUX THCKIB y ITOKJIA/1aX.
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GEOLOGIC STRUCTURE AND NEW STRATIGRAPHIC COMPLEXES
HYDROCARBON-BEARING PERSPECTIVES OF EASTERN POLTAVA FIELD

L€, Ceamenko, B.B. Illemnuyn, I0.M. Cniuaxosa. 'EOJIOI'TYHA BY/][OBA TA IIEPCIIEKTHBH HA®TOI'A30HOC-
HOCTI HOBUX CTPATHI PA®IYHHX KOMIUIEKCIB CXI/THO-ITIOJITABCBKOI'O POJOBHIIIA. 3a pesynemamamu inme-
HCUBHO20 OYpIiHHA ymouHeHa zeonociuna Oyooea Cxiono-Ilonmascvroco I'KP, euseneni noei npodykxmueni copusonmu. Cymmeso
PO3WUPEHT NEPCReKmMuUeU poo0osuwd, SKI NO8 A3YI0MbCsL He MITbKU 3 PO3GIOKOK HEO0BUBYEHUX | NPONYUEHUX NOKIAOI8 KACUMOBCHKO-
20 Ma MOCKOBCbKO20 APYCi8 KaM SHOGYZIIbHOI cucmeMu, aie i 3 ONOWYKYBAHHAM NePMCbKO20 | Me3030UCbKO20 CMpamuzpaiyHux
Komnaexcis. Ilomysicni maiisrce 6€3600HI ncamimosi nauku KapooHy pooosuwa, AKi Micmams cKaadono6y00eamni Koiekmopu 3 Qintom-
PAYITIHO-EMKICHUMU SIKOCMSIMU, W0 NEPEBANCHO KOMUBAIOMbCSL HABKONO SPAHUYHUX 3HAYEHb, MOJXCYMb CMAMU NPeKpacHuM noiico-
HOM 0J1 PO320PMAHHA 8UO0OYMKY NPUPOOHO20 2A3V 3 MAK 36aHUX «WiNbHUX nickoguKiey. Ilepmcyki, mpiacosi i 1opcoki copusonmu
00CI TUAIOMbCsl 306HI NOULYKOBO20 NPOYeCy, alle MAlomb 6CL HeOOXIOHI nepedymosu 0 (popMYSarHs | 36epescenHs NOKAAOIE gyelie-
600HI6 | 0e3CYMHIBHO 3ACTY208YI0Nb PEMENbHO20 BUGHEHHS.

Knrouogi cnosa: nowyku, po3gioka, 20pu3oHm, nicCKosux, HOK1ao, 2ds.

LE. Ceamenxo, B.B. llemauuya, FO.M. Cnuuarkoeéa. 'TEO/IOCHYECKOE CTPOEHHE U IIEPCIIEKTHBbI HE®TOI' A-
30HOCHOCTH HOBBIX CTPATHTPAOUYECKHX KOMITVIEKCOB BOCTOYHO-IIOJITABCKOI'O MECTOPOK/IEHH.
Ilo pesyibmamam unmenHcusHo2o OypeHusi YMouHeHo 2eono2udeckoe cmpoenue Bocmouno-Ilonmasckoco I'KM, evisignenvi Hogvle
npodykmusnvie 2opu3onmol. CyWecmeenHo pacuupensl NepCnekmuébl MeCmopolcOeHusl, KOMopble C83aHbl He NMONbKO ¢ Pa36e0Kol
HeOOU3yUeHHbIX U NPONYUWEHHBIX 3aJledcell KACUMOBCKO20 U MOCKOBCKO20 APYCO8 KAMEHHOY20IbHOU CUCHEMbl, HO U C ONOUCKOBAHUEM
NepMCKO20 U Me3030UCK020 cmpamuzpapuieckoeo komniekcos. Mownvie, npakmuuecku 6e3600Hble, NCAMMUMOBblE NAYKU KApOOHA
MECMOPOACOEHUS], COOEPAHCAUUE CIONCHONOCIPOCHHIE KOMLEKMOpd, QUIbMPAyuoHHO-eMKOCHbIE KAYeCmed KOMOopbIX npeumyuje-
CMBEHHO KONEeOMIOMCS OKONO 2PAHUYHBIX 3HAYEHUL, MO2YM CIMAmb NPEeKPACHbIM NOAUSOHOM 0I5l PA36OPAYUBAHUSL 000bIYU NPUPOOHO-
20 2a3a U3 MAaK HA3bIBAEMBIX «NJIOMHBIX necuanukosy. Ilepmckue, mpuacogeie u 1OpcKue 2opu3onmsl, 8¢C€ ewyé ocmarowuecs 6He no-
UCK0BO20 Mpoyeccad, uMeiom 6ce HeobxoouMbie YCiogust Ol POPMUPOBAHUS U COXPAHEHUsl 3aiedxcell Y2ne8000p0008 U HeCOMHEHHO

saciyskcuearom muiameilbHo2o U3y4eHusl.

Knroueswie cnosa: noucku, pa3sed}<a, 2OPU30OHM, NEeCYAHUK, 3A]1eHC b, 2A3.

Eastern-Poltava gas-condensate field belongs
to the central part of the Dnieper-Donets depres-
sion (DDD) preaxial zone and lies in Glynsk-
Solokha gas-and-oil-bearing area [1], there produc-
tivity mainly associates with Permian and Carbon-
iferous stratigraphic complexes and less with Mes-
ozoic rocks. On the crystalline basement top lavel
the field is located in homonymous, Eastern-
Poltava, depression. By the Middle and Upper
Carboniferous deposits structure is brachyanticline
of sublatitude strike. Permian and Mesozoic struc-
tural planes also show the uplift as anticline, but
less in amplitude and with arch shifted in south-
eastern direction.

The deepest in DDD well, Eastern-Poltava-12,
has deph of 6750 m and uncovered Upper Serpu-
khovian substage of Lower Carboniferous. Bash-
kirian and Serpukhovian deposits uncovered in the
field by sporadic wells, during their testing me-
thane gas emissions was discovered. Range of es-
tablished productivity includes Moskovian and
Kasymian stages of Middle and Upper sections of
Carboniferous system. Commercial influx estab-
lished in Kasymian horizons K-12 (K-6° in modern
stratigraphic nomenclature) and K-11 (K-62), as
well as in Moskovian horizons M-1, M-2, M-3, M-
5, M-6, M-7. Gas pools are formational, arched,
tectonically and lithologically limited. Some sand-
stone strata thickness reached 50 m.

Carboniferous psammites has complicated
condition of bedding and inconstant lateral and
vertical filter capacity, especially it is typical to
Moskovian horizons. Sandstone strata often con-
sisted of several beds, alternating with aleurolites
and argillites. Hydrodynamic connecetion between
exploitational wells may be difficult, in such case
special technology of influx increasing needed for
effective production.

During last years on Eastern-Poltava fold sev-
eral deep exploitational weels were drilled, ob-
tained results let essentially correct geologic struc-
ture of the field and increase perspectives of hy-
drocarbone production due to new pools discover-
ies and productive area of already known pools
widening. Now commercial gas and condensate
influxes obtained in four weels beyond State bal-
ance productive contours from M-1, M-2 and M-3
horizons and in five wells from M-1°, M-2° ta M-4
horizons, whose gas pools are quite new search
and development objects.

For the first time in history of the area posi-
tive log charakteristics defined for beds of
Kasymian horizons K-4-K-6 in multiple wells. Gas
influx from subhorizon K-6* established by well Ne
8 testing, the rest of potentially gas-bearing objects
have not been tested.

Future the field deep horizons search perspec-
tives are connected with Moskovian horizons M-5,
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M-6 ta M-7, what studied weakly. They are repre-
sented by psammites with changeable reservoir
gualities. Sandstones are fine and medium
granular, sorted and consolidated in different de-

Well 8
hef: Kp: Kg
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gree. Cement is limestone-clay. Beds effective
thickness are not big, usually 2-6 m, effective po-
rosity is 8-14 % (fig. 1).
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Fig. 1. Correlation scheme of M-5-7 horizons in Eastern Poltava wells

Well Ne 8 filter initial testing gave weak gas
influx from these horizons but result was improved
by alterable pressures method, inflow was in-
creased to 21 th. m¥day (diaphragm 4 mm). Com-
mon testing of the beds in wells Ne 7 and Ne 9 gave
insignificant gas influx (near 1 th. m%day), but it
can not be final indication of their prospects lack.
To these strata can be successfully applied reser-
voir fracturing. Commercial meaning of Lower
Moskovian regional horizons in DDD central part
defined on Yablunivka, Rybalske, Kachanivka,
Skorobagatky fields.
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Now it is appropriate to determine the main
features of Eastern Poltava hydrocarbon-bearing
beds. Due to reservoir properties heterogeneity of
producing horizons rocks, effective gas-bearing
thicknesses are much smaller, then their common
thicknesses and take from 8 to 25 % of them only.
On large territory expanded tough sandstones and
siltstones. Together wish that numerous core sam-
ples of horizons M-2 ta M-3 sandstones along with
large density (2,50 g/cm?®) and low open porosity
(6-7 %) have permeability more, then 1 mD. Often
it is property of fissured-porous type reservoirs.
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Eastern Poltava Carboniferous complex has
gas-bearing stage what reach 1,3 km in height, low
outcontours underground waters activity and com-
plicated reservoir lithology. Upper part of Carbon-
iferous system here is almost wholely gas-saturated
formation with large potential of hydrocarbon-
recovery, what quicker and better of all can be real-
ised by using of modern influx intensification
methods.

In Nykytivka and Sloviansk suites of Lower
Permian Asselian stage gas-bearing limestones and
dolomites beds were founded by means of log in
several wells. Few test attempt of these objects on
the field till now did not give positive results, pos-
sibly on account of drilling and testing technology
problems. Commercial gas-condensate accumula-
tions of this part of stratigraphic section prooved
on near situated Mashivka field.

Triassic and Jurassic perspective complexes
occupy upper oil and gas bearing stages in DDD.

Well 7 Solokha
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On Eastern Poltava uplift they did not covered by
any detailed research. In Middle and Lower part of
Mesozoic erathem on deph of 1000 - 2100 m on
the structure widespreaded sand and sandstone res-
ervoirs, reliably isolated from infiltrational hydro-
geologic lavel by thick clay groups of strata. Not
far from Eastern Poltava field, in Solokha-
Dykanka rampart, there are long ago discovered
mesozoic commercial oil and gas accumulations.

In Solokha field well Ne 7 test of Middle Ju-
rassic Bajocian stage Orel suite psammites ob-
tained influx with gas flow 85,3 th. m®/day by dia-
phragm 4 mm (fig. 2). Reservoirs are quartz medi-
um, coarse, very coarse and gravelly sands and
sandstones with porosity up to 24-35 %. In addi-
tion to it during the drilling of wells NeNe 2 ta 3 in
Triassic system upper part and in well Ne 13 in
Upper Jurassic were observed gas emissions.

Well 81 Eastern Poltava
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Fig. 2. Correlation of Bajocian stage Orel suite sandstones of Solokha and Eastern Poltava wells

In Runivshchyna field in well Ne 12 from
Corenivka subsuite (Lower Triassic) gas influx
with absolutely open flow 1520 th. m3/day was
obtained. Reservoirs are sands, noncoherent sand-
stones and siltstones with maximum porosity 35,2
%. Positive log in four well and positive testing of
one well gave possibility to discover Lower Callo-
vian commercial gas-bearing horizons of Middle
Jurassic.
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Due to secondary, migrational character of
Mesozoic hydrocarbon pools, relatively Paleozoic
complexes in DDD, the main factor influencing
their generation possibility in structures, where
regional Lower Permian sulphate-halogenic screen
spreaded, is presence of active disjunctive tecton-
ics. Complex analysis of geomorphologic and
structural-tectonic situation in Eastern Poltava area
let suppose existence here of Meso-Cenozoic
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faults. They can provide deep fluids vertical pointed by contemporary search experience in Val-

movement canals, as it occured in Shebelynka yukhivka, Gadyach, Runivshchyna and Rozumivka

field [2]. fields, here in wide stratigraphic compass oil pools
Generally, Eastern Poltava field has huge po- can be discovered also.

tential of commercial gas supply increasing. As
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YK 553.98.048 LA Cmebenvcoka, 3a8. 8i00iny,
Yxpaincekuii Hayxo8o-0ocnionutl incmumym npupooHux 2asie

I'EOJIOT'TYHI YMOBH PO3BIJIKH TA PO3POBKH ITOKJIAIIB
BUCOKOB’AA3KUX HADT TA IPUPOJHUX BITYMIB

CyuacHuil cmaH U8YeHOCMI 8UCOKOB8'A3KUX HADM ma NPUpOOHUX OIMYMie 003605€ BNEBHEHO 2080PUNU, WO BOHU ICTNOMHO Gi-
OPI3HAIOMbCSL 810 MPAOUYITIHUX HADM 30 XIMIYHUM CKAAOOM, (DI3UKO-XIMIUHUMU GAACMUBOCMAMU, CIMYHEHeM 63AEMOOIL i3 eMiugyio-
YUMU NOPOOAMU MA XAPAKMEPOM HACUYEHHSI NOPOBO2O Cepedosulyd OCMAHHIX, W0 CYMMEBO GNAUBAE HA CMYNIHb IX GULYVUEHHS 3
Haop. Tomy memoou i nioxoou, sIKi 3acmMoco8yIOMbCs NPU Po36ioyi, po3pobyi, eudoOymKy i nepepobyi mpaouyitiHux Hagm He Mo-
2HCYMb 6E3N0CEPEOHbO BNPOBAVNCYBAMUCS HA NOKIAOAX GUCOKO8 SI3KUX HADM ma npupoorux 6imymis. 3acmocy8anHs mpaouyitiHux
mMexHonozii npu UO0OYMKY UCOKO8'A3KUX HAGM | nPpUPOOHUX Oimymie npu3gooums 00 HU3bKOI 8y2l1e800He8i00ayi i empamu YiHHUX
NONYMHUX KOMIOHEHMIB, WO CYMMEBO 3HUNCYE PEHMADENIbHICMb PO3POOKU NOKAAOIE I HAHOCUMb WKOOY HAGKOIUUHLOMY Cepedosil-
wy. B 38'a3Ky 3 yum HeoOXiOHO po3podbumu HayKo-00IPYHMOBAHUL NIOXI0 00 NOWLYKIE, pO38IOKU mMa pO3POOKU NOKAAI8 8UCOKOB A3KUX
Hagm i npupoOHux Oimymis, AKull Ou paxosysas ix cneyugixy.

Knrouoegi cnosa: sucorog'siska nagpma, npupoonuil 6imym, nokaao, aroidoOHacueHHs.

I A. Cmebenvckan. TEOJIOTHYECKHE YCIOBHA PA3BEJKH H PA3PABOTKH 3ATEKEH BbICOKOBA3SKHX
HE®TEH H IIPHPOJHBIX BUTYMOB. Cospemennoe cocmosinue u3yueHHOCU 6bICOKOSA3KUX Hemell 1 npupoOHbIX GUmymos
no380J51em Ymeepacoamy, Ynmo OHU OMAULAIOMCS OM MPAOUYUOHHBIX Heghmell nO XUMUYECKOMY COCMABY, QU3UKO-XUMUYUECKUM CE0li-
Cmeam, a maxaice CMenenvbio 83auMO0etcmaust ¢ KOIEKMopamu U CIMpyKmype ux HACbIWeHUs, Ymo CYWeCmeeHHO Glusem Ha cme-
neHs ux uzeneyenus u3 Heop. Ilosmomy, Memoowvl u noOxXoovl, NpUMeHaeMble NPU NOUCKAX, pa3gedke U paspabomie 3anedxceti mpaou-
YUOHHBIX Hedhmell, He MO2ym HeNnOCPeOCMBEHHO BHEOPIMbCsL HA 3ALedNCAX GbICOKOGA3KUX Hedhmell u npupoousix oumymos. Ilpumvene-
HUe MpAOUYUOHHBIX MEXHONO2ULL NPU 000bIYE BbICOKOBAZKUX Hedhmell U NPUPOOHBIX OUMYMO8 NPUBOOU K HUSKOMY V2le8000P000U3-
GILEUEHUIO U NOMEPE YEHHBIX CONYMCMBYIOWUX KOMIOHEHNOS, YMO OUWYMUMO CHUCAem PeHmMAabelbHOCMb pa3pabomKu U HAHOCUM
8peod okpysicaroujell cpede. B cesizu ¢ amum Heobxooumo pazpabomams HAYUHO-000CHOBAHHBLI NOOX00 K NPOBEOCHUIO NOUCKOS, PA3-
6€0KU U paspabomku 3anedceli 6bICOKOBA3KUX Heghmell U NPUPOOHBIX OUMYMO8, KOMOPbIll Obl YYUMuléan Ux cneyu@uxy.

Knrwouesvie cnosa: 6vicokosszkas Hegmb, npupoOHblll GUMYM, 3a71ex4Chb, PIIOUOOHACHIUYEHUe.

Beynepeu nommpeHuM B Pi3HHX KOJax IyM- HO3HOMY mosici OpiHoko mnepeBuulyoTs 500
KaM YKpaiHa € JIepKaBolo 3 JOCUTh MOTYKHUM BY- Mipa T. [1].
IJICBOJHEBUM ITOTEHIIIaj0M Hajp [1], skuii ckiana- B VYkpaini € Bci reosoriuHi mepeayMOBU IS
€TbCS SIK 3 TPANULIMHUX, TaK 1 3 HETPaIULIMHUX (opMyBaHHS BEJIMKUX HPOMHUCIOBHX CKYHUY€Hb
JoKepen BymieBoAHiB. B VYkpaini 1e Hacammepen BUCOKOB’513k0i HATH Ta MPUPOIHUX OiTyMiB. AJe
BucokoB’sizka Hagra (BBH) ta mpuponni Gitymu CTYHIHb iX PO3BIJAHOCTi, 32 BHHATKOM OKPEMHUX
(ITB), ocBO€HHS 3amaciB SIKMX YCHIIIHO Peati3yloTh nokyagiB Ha S0myHiBcbKOMY, ByrpyBariBchkomy,
B CHIA, Kanani Ta inmux kpainax csiry. st Vk- Baxmanpkomy, CropoOaratbkiBcbkoMy, OpXOBHIIb-
paiHH BOHU BKpail aKkTyaibHi, OCKIJIBKH € KOMILIe- KoMy, KoxaHIBChKOMY pOIOBHINAX, HaJI3BHYAIHO
KCHOIO CHPOBHHOIO ISl ITUTOI HU3KHU Tally3ed Ha- HU3bKH. | B 3HaYHIHA MipI 1€ TTOB’SI3aHO 3 THM, 110
POAHOTO TOCTIONAPCTBA, ajle Ha CHOTOAHIIIHIN AeHb LiJecIpsIMOBaHI MOLIYKOBO-PO3BiAyBasIbHI poOOTH
M He MIPHUIUISIOTH HAJIEXKHOT yBary. 3 METOK BUSBIEHHS CKYITYE€Hb BHCOKOB’SI3KHX

BucokoB’si3ka Hadra Ta npupoaHi OiTymMu ce- HaQT Ta NpUpOIHKUX OiTyMIiB B YKpaiHi He MpoBo-
pen HETPaAMIIHUX JDKEpeNl BYIIICBOIHIB 3aiima- IAThCS 1 He TpoBomwiMCsA. Bcei Bimomi moknanu
10T 0COOJIBE Miclle, IO 3YMOBJIEHO, MO-TIepIIe, OyJIM BiKPHUTI MOMYTHO TiJ Yac MOIIYKiB HaTH i
iX PEHETHYHOIO CHOPIJAHEHICTh 3 TPATUIIIHO Ha- rasy, a ix 3amacu TpUBaJIMil 4ac BBaXKaJMCs I03a-
¢To10, a MO-Ipyre, KOJOCAJIbHUMH PO3BiAaHUMHU 0aaHCOBMMH 1 B MiApaxyHKax 3amaciB He Bpaxo-
3amacaMu B cBitTi. Tak, cymapHi po3BifaHi reoJori- BYBAJINCSL.
YHI 3amacy MPUPOJHUX OITyMiB nuine B 3axigHii CydacHuil CcTaH BHBYEHHS BHCOKOB'A3KHX
Kananmi (Arabacka, Babacka, Ilic-Pisep) 1 6iTymi- Hadt (BBH) ta nmpupongnux 6itymie (I16) no3sosnse
© Crebenncrka I'51., 2015 https://doi.org/10.26565/2410-7360-2015-42-10
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BIICBHEHO TOBOPWTH, IO BOHHU ICTOTHO BiApIi3HS-
IOTBCS BiA TpaauIiiiHuX HadT 3a XIMIYHMM CKJIa-
oM, (PI3MKO-XIMIYHHMH BJIACTHBOCTSIMH, CTYyIIC-
HEM B3a€MOJIi1 i3 BMIIIYFOUMMH ITOPOIaMH Ta Xapa-
KT€POM HACHYEHHS MOPOBOTO CEPEOBHINA OCTAH-
HIX, 0 CYTTEBO BIUIMBAE HA IX CTYIIHb BIIyYCHHS
3 Hajap. Tomy Meromu i MmigXoau, SIKi 3aCTOCOBY-
IOTBCS TIPU PO3BiAMI, po3po0IIi, BUAOOYTKY 1 mepe-
poOr1ii TpaaumiiHUX HAPT HE MOXYTH Oe3mocepe-
HBO BIPOBAKYBaTHCS Ha IMOKJIAAax BHUCO-
KOB’SI3KMX HAQT Ta MIPUPOAHUX OITyMiB.

XapakrtepHoro ocobnusictto BBH T1a IIb €
HasBHICTH OOLIMPHOI IPyNH MiKpOEJIEMEHTIB, 0CO-
OnmuBe Micie cepesl SKHUX 3alMar0Th BaHAIid, Hi-
Kellb, 3aJ1i30, 1 Cipka, IMiIBUIICHA PaliOaKTHBHICTH
Ta HU3BKHH Ta30BMICT (YacTille BCHOTO MECHIIIE
30 M*1). Ha BinmiHy Bin 3BMYaiinux HadT, 715
SIKUX XapaKTepHa HasgBHICTH "KHPHOTO razy", ras,
po3unnenwit B BBH i I1b, "cyxuit" (BMicT MeTaHy
omu3bko 90 % 1 Oisbiie).

Tonosuotro BiaminnicTio BBH i I1b Big Tpa-
TUIHHEX HadT € Te, o Ha(TH - 1 MOJIEKYIISPHI
pinuan, a BBH i I[1b - konoinHi cuctemu, 1o ma-
10Th amopdHy OymoBy. [pymnoBi ByINeBOIHI BXO-
ISITh IO CKJIay OITYyMy B Pi3HUX CITiBBiTHOIIEHHSX
iX Mac, o BHU3HAYA€E iX CTPYKTYpPY 1 BIACTHUBOCTI.
Crpykrypa OiTyMy CTa€ TO THITYy «30JI51» JUIS CHC-
TEM 3 MaJIOI0 B’SI3KICTIO, TO TUILY «TeJish» - JJIsl CH-
CTeM 3 MiJBHINEHOI0 B'SI3KiCTIO. B 3amexxHOCTI Bifg
TeMIIEpaTypu OITyMH MOXYTh BOJIOMITH  SIK
B’SI3KONPY>KHUMH, TaK 1 B’SI3KOTUIACTUYHUMH BIIAC-
TUBOCTAMH (PEOJIOTIYHIMH).

Tpaaumiitai HaQTH € TUITOBUMH HBIOTOHIBCH-
KHMH DpiIMHAMH, PYX SIKAX MiAMOPSAKOBYETHCS
3aKOHY BHYTPIIIHKOTO TepTsa. B Toi ke wac BBH i
[1b, y sAxkux BHACIIIOK BUCOKOTO BMICTY ac¢ajbro-
CMOJIUCTHX PEUYOBUH 3HAYCHHS JUHAMIYHOI 1 KiHE-
MaTHYHOI B SI3KOCTI CYTTEBO IMIiJBUIIYIOTHCS, Bij-
HOCATBCS JI0 HEHBIOTOHIBCHKHMX (OIHTaMiBCHKHX)
PIMH B’ SI3KO-TUIACTUYHOTO THITY, JUIS SIKUX 3aJICK-
HICTh IIBUAKOCTEH Tedii BiJ| JOTUYHOIO Hampy-
JKEHHSI Ha KOHTAKTi 3 KOJEKTOPOM Mae HEeTiHIHHUN
Xapakrep.

Sk 1 pi3HOMaHITHI CYCHEH3iliHI Ta KOJIOimHi
cucremy, pigki Haptuan (BBH i I1b), Ha BinMmiHy
BiJl TpaJMIiHHUX HA(PT 1 TIACTOBUX BOJ, MAalOTh
Tak 3BaHy CTPYKTYpHY B SI3KiCTh, 1[0 3yMOBJIEHA
YTBOPEHHSIM B CTaHi CIIOKOIO “)KOPCTKOI” MPOCTO-
POBOI TPaTYaCTOi CTPYKTYPU BHACIIJIOK ITiJ[BUIIIC-
HOTO BMICTY ac(hajabTO-CMOJUCTUX KOMITOHEHTIB.
[Ipu HampyXEHHSX, 110 MEPEBUIIYIOTh HAMPYKCH-
HS 3CYBY T BHACJIZOK PYHHYBaHHS Ili€i CTPYKTY-
pH, BOHU HOYMHAIOTH MOBOANUTH ceO€ K 3BUYANHI
(HBIOTOHIBCBKI) PiAWHM.

Takum 4yMHOM, TONIYKH, PO3BiAKa Ta BUIOO0Y-
TOK BHCOKOB’SI3KMX Ha()T Ta MPHUPOJHUX OITYMiB B
MIPOMHUCIIOBUX MacmTabax TmoTpedye HayKOBO-
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OOTPYHTOBAHOTO ITIXOMAY, TOIIYKY HOBHUX METO-
IUIHUX PINIeHb, sSKI OymTyTh BpaxoByBaTH iX cIie-
nuQiKy.

11t po3po0OIeHHS TaKOTO MigXoay HeoOXigHO,
B IEPIIy Yepry, BCTAHOBUTH 3aKOHOMIPHOCTI TIO-
mpenHs noknanie BBH i [1b ta ymoBu ix mokami-
3allii, M0 € CKJIaJHOI KOMIUIEKCHOIO 331a4elo, BU-
PITIIEHHS SIKOi JTO3BOJIUTH BU3HAYUTH OCHOBHI YHH-
HUKH, 5IKI KOHTPOJIIOIOTh iX po3noBcromkenHs. Lle,
B CBOIO Yepry, Aa€ 3MOTY PO3POOHUTH HOBI KpUTEPil
MOIIYKY MOKJIA/iB BYIJICBOIHIB.

BimHOCHO yMOB JOKami3arii i mMpocTOpOBOTO
po3noBctomkenns noxianaie BBH i I1b icaye neki-
JbKa TOUOK 30py. [leski cnemiaiicT HOIyCKaloTh
MOXKIIUBICTh PIBHOMIPHOI IIIOIMIATHOI KOHIIEHTpA-
[ii MOKIaAiB 3 YTBOPEHHIM KpymHuX "momis". Ic-
HYE€ 1 IPOTUJIC)KHA TOUYKA 30pY, 3TiTHO SKOI MOKJIa-
mu BBH i I1b momupeni HepiBHOMIpPHO MO IO i
po3pi3y B GopMmi JIOKaNbHHUX CKymdeHb. Lli po30ixk-
HOCTi CITOHYKaJld aBTopa JI0 MPOBEJCHHS Ha HOBO-
MY piBHI T'€OJIOTIYHUX AOCIiIKEHb, CIIPIMOBAHUX
Ha BUBUYEHHS 3aKOHOMIPHOCTEH pPO3MIIIEHHS TIOK-
nanis BBH i I1b 3 mMeToro mporHo3yBaHHs 30H Ha-
(hTOOITYMOHOCHOCTI.

Ha npuknagi [JainpoBchko-/{oHenbkoi 3ama-
TUHU Oy BH3HAYEHHI T€OJIOTiYHI YMOBH JIOKAJi-
3amii ckynuenb BBH Ta I1b. [Ipu Bu3Ha4eHHI 11X
YMOB pO3MIISAANNCA CTPYKTYpHO-TEKTOHIYHI, JIITO-
JIOTi4Hi, Ta TEPMOOAPUIHI YHHHUKH.

ABTopoM Oyll0 TIPOaHANI30BaHO TE€OJIOTO-
MPOMUCIIOBY iHQOpPMAIIIO 1O TIOKJIaaxX BYIJIEBOI-
HiB 210 BiJoMHUX HAa CHOTOMHINIHINA JE€HH POJOBH-
max J[xinposceko-JloHenpkoi 3amagnan ([/(3) Ta
oinbine 50 nmokmanis BBH i I16 B 23 pomoBuinax.

BcranoBneno, mo BucOKOB’si3ki HadTH Ta
MIPUPOHI OITYyMH 3aisraloTh B MapareHesi 3 ra3o-
BUMH Ta Ha()TOBUMH MOKJIaJaMi 0araroriacTOBUX
POIIOBHII] ByTJIEBOJHIB 1 3yCTPI4alOThCS 110 BCHOMY
0CaJIOBOMY HYOXJIy B PpI3HUX cTparturpadidyaux
KOMIUIEKCax, TOMY BOJIOJIIOTh MIEBHOO TOMI0HICTIO
B YMOBax 3alisiTaHHS 1 3aKOHOMIPHOCTSIX TIOIIH-
pEeHHS B 3eMHi KOpi.

B cTpyKTYypHO-TEKTOHIYHOMY BiJHOIICHHI IT€-
peBakaroya OUTBIIICTh BIKPUTHX (BIOMHX) TOK-
nanis BBH Tta IIb BusiBnena B po3pi3i pomoBuiL,
IO PO3TaloBaHi B Mexkax J{HIPOBCHKOro rpadbeHa
(D). Kpim TOro, BcTaHOBIIEH] TIOOJAMHOKI ITOKTAIIH
BUCOKOB’si3knx HapT Ha CKBOpIIBCHKOMY, ICKpiB-
cbKoMy, Murpuncskomy, [liBHIUHO-MHUTpHHCEKOMY
ponoBuiax Ta 3adikcoBaHi OiTyMoIposiBH Ha AH-
HIBCHKi# Ta MOJIOZOBCBKIM IUIOIIAX, III0 PO3TAIIO-
BaHi B MiBIACHHO-CXiIHIN yacTuHi [liBHIYHOTO OOP-
Ty 13

Busienieni B mexxax J{HinpoBchkoro rpadOeHa
noxianu BBH Ta I1b aBropoM yMOBHO 3rpymnoBaHi
B II'ATh paloHiB: baxmaupko-AHacTaciBCbKHH,
Kaganiscbko-byrpysariBcbkuii, CropoOararbKis-
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ceko-SA0myniBChKHM, [Ipumynbko-bormaHiBChKMi
ta Kubunniscbko-Caraiianpkuil.

B CTpYKTYpHO-TEKTOHIYHOMY  BiJHOIIECHHI
(Apcipii }0.0., 2002, 2009) BusBIeHI MOKIaIH
BBH Ta IIb npuypoueni no IliBHiunOi mpubopTo-
Boi 30HH, OchoBoi gacTurM Ta [liBHeHHOI MpHUOOP-
ToBOi 30HuM J[HinmpoBcekoro (LleHTpanbHOrO)
rpabeHa.

B IliBHiuHI} TpuOOPTOBIii 30HI MokIaan BBH
ta [Ib po3ramoBaHi B 3axijHii yacTuHi - baxma-
upKo-AHacTaciBcekuil paiion (baxmanpke, TBaHb-
ceke, Codiiceke, IlerpymiBcbke, PomeHChKe,
CxkopoxomniBcbke, CximHo-PoruHiiiBcbke, AHacra-
CIBCbKE POAOBHINA) Ta LIEHTpaIbHil yacTuHi Kaua-
HiBCcbKO-byTpyBatiBchkuit paiton (byrpysariBcbke,
KauaniBcbke, XyXpHUHCHKE POJOBHIIA).

B Ocpogiii yactuni JHinpoBckkoro rpabeHa
noknaau BBH ta IIb 3naxonsThes B 3axinHiil vac-
tuHI — CKOpoOaraThKiBChKO-SI0MyHIBCHKUHN paiioH
(CxopobaratbKiBecbke,  [rHCBEKO-P030MIIIBChKE,
SAb6nyHiBcbke, MaoCOpOUYNHCHKE POIOBUILIA).

B [IliBmenniii mpuOOpTOBiM 30HI MOKIATU
BBH ra I1b po3ramoBasi B 3axifHiit - [Tpumynbko-
Bornaniseekmii pavion (IIpumyuske, JleBkiBcbke,
BorpaniBceke pomoBuina) Ta meHTpanpHI — Ku-
OouHIiBcbKO-Caraiinanpkuii paiton (KubuHiiisceke,
Caraiianpke poJJOBHILA) YaCTHHAX.

Popnosuiia, o Mictath nokiaaau BBH Ta I1b,
[liBriunoi Ta IlimeHHOi TPUOOPTOBOI 30H 3TiTHO
CTPYKTYpHO-TEKTOHIYHOTO  paiionyBanHs  JI/13
(Apcipii 10.0., 2002, 2009) BigHOCATBCS 0 MO-
OLTBHOI mim30HU (TMiA30HA CKIATHUX JHUCIOKAII).
PonoBuma OcboBOi 4acTHMHU — A0 MiA30HU KPYII-
HUX BaJIiB 1 ICTIPeCiii.

XapakTepHOI OCOOJIMBICTIO PO3MOBCIOIKEH-
Hs 110 TUToINi poposuil 3 nmokinagamu BBH ta I16 B
MeXax CTPYKTYpHO-TeKTOHIuHMX 30H ([liBHiuHOI
npubopropoi, Llentpanbroi Ta [liBnennoi npudop-
TOBOI) € Te, 10 BOHM 3 OTHOTO OOKYy MEXYIOThb 3
30HaMH PO3IMOBCIO/KEHHS MOKJIAIB BUCOKOMapa-
¢inucTUX HaT, 3 IPYroro — 3 30HaMH «(HOHOBUX)
(JlerkMx 3a TYCTHHOIO, MAJOCMOJIUCTHX MaJo-
nadadinncTux, Manocipunuctux) Hadt. Taka 3ako-
HOMIpHICTh, HMOBIPHO, TOB’sS3aHa 3 TEHE3UCOM
caMMX BYIVICBOJIHIB, MOIISIAM HAa SKUH JIO IBOTO
yacy B PI3HUX JAOCIIJHHKIB CYTTE€BO BiApi3HS-
FOTBCSL.

[NepeBakaroua OUNBIIICTH BUSBICHUX ITOKJIA-
IiB MpHypouYeHa 0 aHTUKIiHAJIel Ta OpaxiaHTHK-
JIHAIB, IesAKI — JI0 TeMiaHTHKIIiHAIeH. [IpakTHuHO
BCl BiOMI Ha ChOTOAHIIIHIN AeHb nokiand BBH i
[Ib B Mexax JIJI3 miactoBoro THIy, TOMY Xapak-
TEPU3YIOTHCS HAHOLIBLI CHPUSTIMBUMH YMOBaMHU
JUIS  JIOKaJli3allii 3HAa4YHHUX 3alaciB BYIJICBOIHIB.
Bracinok 11b0ro BoHH Oyiii 00paHi sk 00’€KT J0-
CJII/PKEHb JaHoi poOOTH.
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Hig 99 % noxnanie BBH 1 [1b xomexrtopamu
CIYTYIOTh TEPHUTCHHI, B OCHOBHOMY ITiCKOBUKH,
Binkimaau. | Tineku 1 % moknaniB mpuypodeHo 10
KapOOHaTHUX KOJIEKTOpiB. [lopuCTicTh TepUreHHUX
KOJIEKTOPIB BHCOKa, B CEpeaHBOMY CKiamae 16-
22 %. Tlpu 11bOMY MIPOHUKHICTH MOPIJ 3MIHIOETHCS
B JAy)K€ HIMPOKOMY Jiama3oHi (BiA meplmux oau-
HHIG 10 cTa i 6ueme M/1) 1 He Mae IpsAMOT 3aTekK-
HOCTI 3 mopucTicTio. Lle 06yMoBIeHO pi3HIM BMicC-
TOM TBepHIOro 6iTymy (acdansry) B HOPOBOMY ce-
pENOBHII KOJEKTOpa, SKUH MOXE 3alOBHIOBATU
Maike ToJOBHHY 00'eMy mop. BHacmigok mporo
MpH OFHAKOBUX a00 ONMM3BKUX 3HAYCHHSX MOpPHC-
TOCTi KOJIEKTOpa NMPOHUKHICTH OyAe Bigpi3HATHCS
Ha MOPS/IOK.

B rincomeTpuyHOMY BiTHOIIEHHI, HA BiIMiHY
BiJI TPAUIIMHUX TTOKJIa/IiB ByJICBOHIB, sKi B [1J13
3yCTPIiYarOThCs IO BCBOMY PO3pi3y 0CaI0BOTO YOX-
ma, noxiiagy BBH Ta I1Ib 3amsararote B 1BOX TeM-
neparypHux iHTepBajiax. [lepmuii 3 HUX OXOILIIOE
nmianaszoH Ttemreparyp 45-55C, npyruii — 95-
103 C. Bumie i HmKYe IUX TEMIIEpaTypHUX iHTep-
BaJIiB JIOKAJI3YIOTHCS MOKJIAAMU 1HIIOrO (ha30BOTO
cTaHy (ra3oBi, ra30KOHACHCaTHi, HadTOra3oBi), abo
Ha(TOBI, SAKi PI3KO BIAPI3HIIOTHCS 33 XIMIYHUM
CKIaoM 1 (hi3MKO-XiMIYHIMH BIIACTHBOCTAMHU. Ha
DIMOMHAX, JIe TeMIeparypa CKiajaae Onu3bko 87-
93°C, abo 6inbie 105°C 3ansratoTh B OCHOBHOMY,
abo moxiagu BucokomapadinucTux HadT, abo mo-
KJIaJIM TIEPEX1THOTO THILY.

OnHoYacHO 3 TIEBHOKO MOJIOHICTIO B yMOBax
3alTaHHs 3 TOKJIaJlaMu TPAAHMIIHHUX HadT, € i
CYTTEBI BIIMIHHOCTI B TeoJIOTi4HI OymOBi BHBIIE-
HMX Ha CHOrOIHIMIHIN neHp nokianis BBH ra I1b.

3 ocobnmuBOCTEl TEONOTiYHOI OyHOBU TOKIIA-
niB BBH Ta I1b ciif Big3HAYUTH HACTYITHE:

- BUSIBJICHI TIOKJIaI¥ HE € TiJPOJUHAMIUHO
yCTaJCHUMH DPIBHOBXHHUMHU CHCTEMaMHd 1 Xapak-
TEPHU3YIOTHCS PI3KOK MIHJIHMBICTIO KOe(]iIli€HTiB
BYIUIEBOJJHEHACHUEHOCTI. Tak, B NPUKOHTYpHIH
YacTUHI TOKJAiB 3YyCTPIHAIOThCSI TPOILUIACTKH 3
BIJIHOCHO BHCOKHMM Koe(imieHToM HadTOHAacHYe-
HOCTI, TONI SIK B TIPUITTHATHX CKIICMIHHUX JiJISH-
Kax 3yCTpiualoThcs TPOIUIACTKH 3 HU3bKUM 3Ha-
YEeHHSIM KoedilieHTa HaQTOHACHUEHOCTI, XapaKTe-
PHHUM IS IEPEXiTHUX 30H;

- HasBHICTh B KOJIEKTOpPi MOKJIALy JIiH3 BOJH,
SIK1 XaOTHYHO pPo3MillleHi Y BboMy 00’ emi HadToOi-
TYMOHACHYEHHX MOPiJ;

- BIJICYTHICTb YITKOIO BOMOOITYMHOIrO KOH-
TaKTYy.

HadTobiTyMiHO3HI MOpOAN XapaKTepu3yloThb-
sl 3HAYHOIO PiI3HOMAHITHICTIO JIITOJIOTrO-NETPOrpa-
(bivHOrO CKJIaMy, Pi3KOI0 JITOJOTIYHOK MiHJIMBIC-
TIO (UTBTpaNifHO-EMHICHUX XapaKTEPUCTHK Kolie-
KTOpiB, UM MaJIO IO BiJPi3HSAIOTHCS Bijl KOJIEKTO-
piB Tpaaumiiinoi HadTu. OmHAK, Ha BIAMIHY BiJ
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OCTaHHIX, MICTATh 3HAYHY KIJIBKICTh aKIIECOPHUX
MiHepaiB (TPUTH, CUACPUTH), OITYMIB B TTOpax y
TBepaoMy ctasi (10 50 %), miABHUIIEHUM BMiCTOM
BOJM B MIOPOBOMY CEPEIOBUIII, SIK 3B’SA3aHOI, TaK 1
BUIBHOT), BOJIOMIIOTH ITiIBHUINECHOIO PaiOaKTHBHIC-
TIO, OOYMOBJICHOIO HAasIBHICTIO YpaHy B CKiaii Oi-
TyMy.

HespaxyBanHus nporo (axropa npu iHTEpIpe-
tamii MarepianiB [J1C npu3BOauTL 10 TTOMUIKOBO-
T'0 3aBUIICHHS TIMHUCTOCTI MOPOAX, 3MEHILICHHS 11
MOPUCTOCTI, & BIMOBIAHO BiHECCHHS OiTyMOHA()-
TOHACHYEHOI'0 KOJIEKTOpa [0 YIIIIbHEHOT0, HEpo-
IOYKTUBHOTO.

[letpodisnuni mocmigkeHHs, MpOBeIeHI Ha
3pa3kax KepHy SIOMyHIBCHKOTO POMOBHINA i CITiBC-
TaBJICHHS] OTPUMAHHUX PE3yNbTaTiB 3 pe3ylbTaTaMu
I'JIC moxkaszanm, 1m0 icHye HeBiAmoBimHicTh K i
Kur Busnauenux 3a xkepaom Tta I'JIC, mo B 0CHOB-
HOMY IOB’S13aHO 3 €JIEKTPUYHHMH XapaKTepHCTU-
KaMH TOpiji KOJEKTOPiB, 0OYMOBIIEHNMHU HasBHiC-
TIO MIPHUTIB 1 CHUIEPUTIB Y BUDIISAI 3€peH Ta 3Ha4-
HOI KiJTBKOCTI BUTbHOI BOAM B Topax mopoad. Bu-
3HauCH1 TPaHWYHI HACHMYEHOCTI ANl HAaPTOOITYM-
HUX TOPiJ MMOKa3aliH, 10 BOHH € HWKYUMH, HIXK
s HadToHacHYeHUX mopia. Tak, HampukiIan 1o
MOCKOBCHKHX BifKiagax SOIyHIBCHKOTO pPOJOBH-
[a rpaHuyYHe 3Ha4YeHHS 0ITYyMOHAa(TOHACHYEHOCTI
ckinagae 47 %, B Toi 4ac sk 111 HaQTOHACHYCHUX
MOPiJT MOCKOBCBHKOTO SIPYCy CYCITHUX POIOBHII —
55-56 %. 3a3HaueHa ocoOMUBICTh HAQTOOITYMHUX
MOpiI Mae BaXJIMBE 3HAYCHHS TPW IHTEpIIpeTarii
MaTepiaiiB MPOMHUCIOBO-TeO(i3NIHHX JTOCIIHKEHb
CBEpAJIOBUH 1 BH3HAUEHHI XapakTepy HAaCHYCHHS
KOJICKTOPIB, OCKUILKH B TIEPEBaXKHIM OUTBIIOCTI /10
Ha(TOHACHYEHUX BITHOCATH KOJEKTOPU 3 HacHue-
Hictio Oubme 50-52 %, HKYe 1bOro 3HAUYEHHS
KOJICKTOpP BBRXKAIOTh BOJIOHACHYCHHM. TakuM 4u-
HOM, MEBHA YacTWHa OITYMOHACHYCHUX IUIACTIB
MOMHJIKOBO BiTHOCHUTBCA JO BOJOHACHYEHHX 1
«IPOITYCKAETHCS» TPU PO3BIIII.

BaxmBoto 0COONMBICTIO KOJEKTOPIB, IO Mi-
ctsate BBH Tta I1b € ix xapakrep 3MOUyBaHHS, SIKHA
y Bcix 0e3 BHKIIOYEHHs IOCIiIPKEHUX 3pa3Kax,
BUsIBUBCS TinpodobuumM. Kpailiopuil KyT 3mody-
BanHs nocsrae 116° [2]. Pesynsratn mpoBeneHnx
JNOCTIDKEHb  TIBKH — MIATBEPOMIN  PE3YJIbTaTH
OTpHMaHi Pi3HUMH JIOCIIHUKAMH B 1HIIUX HAPTO-
ra30HOCHUX PErioHax CBiTy.

3 TOYKH 30py HPOEKTYBaHHS PO3POOKH OTpHU-
MaHi pe3ylbTaTH MaloTh HAJI3BHYAHO Ba)KIIUBE
3HAUEHHS, OCKIJIBKH TiJ[poOOHICTh MOPOBUX Ka-
HaJiB CIPHUITHME iHTCHCUBHOMY BTOPTHEHHIO BO-
I y TIeplly 4epry B HaIKamispHi MOPOBi KaHAIH
po3mipom 10-100 MkM i Oinmbire Ta GopMyBaHHIO
«SI3HMKIB» 0OBOJHEHHs. TakuM YMHOM, 3aCTOCYBaH-
HSl METOJIB 3aBOAHEHHS B KIIACHYHOMY BapiaHTi Ha
nokinagax BBH ta I1b Bkpaii HebaxaHe.
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BpaxoByroun BCTaHOBJIEHY BUCOKY HEOIHOpI-
nmHicTh (izuko-xiMiuyHMX BiactuBocteii BBH Tta
[1b, a Takok MPHUITYCKAaIO4X anpiopi HEOOXIAHICTbH
LIMPOKOTO 3aCTOCYBAaHHS JJsl HaWOiNbII TOBHOTO
iX BHUTy4eHHS 3 HaJp PI3HUX areHTiB, HaOylo Be-
JIMKOTO 3HAYCHHS BUPILICHHS IUTAaHHS IIPO MOAENIb
HAaCHYEHHsI IyCTOTHOTO MpPOCTOpy HadToOiTyMO-
HOCHUX TIOPiJI.

3 METOI0 BH3HAYEHHS OCOOIMBOCTEH OyIOBH
kojekropa noknaaie BBH ta I1b Ta #ioro mopogo-
rO cepeioBuINa Oy MpOBEICHI 1TabopaTopHi J0C-
JiKEeHHS KOJNEKIlli 3pa3KiB KepHY, BimiOpaHOTO i3
MOCKOBCBKHX Ta OalIKMpChKMX BigkmamiB Somy-
HiBCHKOTO POJIOBHIIIA.

KonekTopamu mux BiZKJIAAiB € TUIACTH IIOJi-
MIKTOBUX, HpiOHO-, piiIe ceperHbO3ePHUCTIX
MICKOBHKIB CIpOro Ta ajJeBPOIITIB i TEMHO-CIpOro
KOoIbopy. LIeMEHT KONEKTOpiB TiApOCIIOANCTO-
KAOJiHITOBHI HEPiBHOMIPHOMIOPOBOTO THUITY, BMICT
skoro gocsirae 30 %. HasBamii Takox OiTyMHHR
[EMEHT.

JiamazoH 3miHE TazonpoHUKHOCTI nopix 0,5-
116,7 M, Bigkpuroi nmopucrocti 4-17,7 % i Had-
toHacuueHHs: 38-90 %. EdexTrBHA TOBIIMHA 3Mi-
HIOETHCA Big 9 1o 51 M.

Pesynbratu mpoBeneHux J1labopaTopHUX AOcC-
JIKEeHb MOKa3ajd, 10 CTPYKTYpa MOPOBOTO MpocC-
TOpy HahTOOITYMOBMILIYIOUUX TOPiJ CyTTEBO Bil-
PIBHAETBCS Bifl CTPYKTYpPH TIIOPOBOTO MPOCTOPY
Ha(TOBMIIIYIOUYHX 1 CKJIaIaEThCS 3 BOAU (3B’ sA13aHOT
i BUTBHOI), afcopboBanoi Hadtu (OiTYyMIB y TBEp-
JIOMy CTaHi), TUTIBKOBOi HaTH, pyxomoi Hadrw.
[Ipu upomy Oyn0 BCTaHOBICHO: a) MEPEBUILEHHS
YacTKH PYXOMHUX HaTH JiB B TEPUTCHHUX KOJEK-
TOpax B MOPIBHSHHI 3 KOJIEKTOpaM# KapOOHATHOTO
tumy; 0) AOCHUTH BUCOKHUI BMICT (110 45-65 %) Bi-
JBHOT BOAM B IIYCTOTHOMY TpocTopi HadToOiTyMO-
BMIIIIYFOUHX TIOPiJ, SIKHI 3HAYHO TIEPEBUIIYE BMICT
3B’s13aHOT BOIU.

Crpykrypa ¢duroinonacuueHsns i HadToHacHU-
YeHHs1 0e3NocepeHbO 3aleXHUTh Bifl (QimbTpamiii-
HO-€MHICHUX BIIACTUBOCTEH TOPIJ 1 A KOJIEKTO-
piB, HanpuKIad, MpoHuKHicTIO 9,9, 50,5, 116,7 M/]
BUTIIAJIAE€ HACTYITHUM YHHOM.

B noponax-konekropax MPOHUKHICTIO OMU3b-
ko 10 Ml cTpykTypa QuitoifoHaCHYEHHS HACTYITHA:
3aJMIIKOBE BojioHacu4eHHs 27 %, BMicT HadTH y
BUJILHOMY, IUTIBKOBOMY 1 a/JcOpOOBaHOMY cCTaHi
CTaHOBHUTHME BiamoBigHo 26 %, 26 % 1 21 %. Ko-
edinienT HadpToHacuueHHs — 73 %. Crpykrypa
HaTOHACHYEHHS Oy/le TaKOIO: BMICT BiJIbHOI Had-
™™ 36 %, miBkoBoi 36 % i agcopOoBaHoi 26 %.
Koedimient BuricHeHHS HadTH BOJOIO HE mepe-
BuiryBatume 40 %.

B moponax-konekropax MPOHHKHICTIO ONU3b-
ko 50 M/l cTpykTypa QuItoifoHaCHYEHHS HACTYITHA:
3aIMIIKOBE BogoHacu4eHHsa 19 %, BmicT HaQTH ¥
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BUILHOMY, ILIIBKOBOMY 1 aacopOOBaHOMY CTaHi
craHopuTuMe BiamoBigHo 41 %, 25 % 1 15 %. Ko-
e¢inienT HadrToHacuueHHs — 81 %. Crpykrypa
HadToOHacH4eHHs OyAe Takor: BMICT BiJIbHOI Had-
™ 51 %, mmiBkoBoi 31 % 1 agcopboBanoi 18 %.
Koedimient ButicHeHHS HadTH BOIOIO HE Iepe-
BuuryBatume 53%.

B mopomax-konekropax NPOHHUKHICTIO MOHA]
100 M/l cTpykTypa ¢umoimoHacHdeHHsS HACTYITHA!
3anumkoBe BopoHacuueHHs 10 %, BmicT HadTH y
BIJIbHOMY, IUTIBKOBOMY 1 ajncopOoBaHOMY cTaHi
craHoBuTHUME BianoBigHOo 58 %, 21 % 1 11 %. Ko-
e¢inienT HadToHacuueHHs — 90 %. Crpykrypa
HaTOHacH4eHHs OyAe Takor: BMICT BiJbHOI Had-
™ 62 %, TmiBkoBoi 22 % 1 agcopboBanoi 16 %.
Koedimientr BuricHeHHS Ha(TH BOJOIO HE Mepe-
BuuryBatume 63 %.

CriBBiTHOIIEHHS MK €(QEeKTHBHOIO 1 BiIKpH-
TOX0, AWHAMIYHOI 1 BIJIKPUTOIO TMOPHUCTICTIO TIO-
PIiI-KOJIEKTOPIB Jal0Th IMIiJCTaBH CTBEPIKYBAaTH,
0 B Jiama3oHi 3MiHU BIJAKPUTOI MOPUCTOCTI 7-
10,4 % nadta nepebyBae B (pa30BO-HEPYXOMOMY
cTaHi. 3a BiIKpUTOi mopuctocTi nopix nonan 10,4
% (iKCyeThCs TIOsIBA JUHAMIYHOI IIOPUCTOCTI, TOO-
TO Ma€ Miclie TIporiec BUTiCHeHHS HadTH [3].

[[Momo mMexaHi3My BWJIYYE€HHS BHCOKOB’SI3KHUX
HapT Ta MpUPOAHUX OITYyMIB MOXHA BiA3HAYUTH
HACTYTIHE.

Pesynprat BU3HaueHb BIUIMBY TiIpOAMHAMI-
YHHMX 1 KamIApHUX CHJI Ha MeXaHi3M Ha()TOBHJIY-
YeHHs BKa3ylOTh Ha Te, IO B MOPOBUX KaHAamax
paxiycom menme 0,3-0,5 MKM 3anuIkoBa Boia HE
MOJKE BHIIyYaTHCS 3 TOp 1 He Mepeiae ImIacTOBOrO
tucky. HadTta B ajmcopboBaHOMY cTaHi, 3aJIeXKHO
Bix il B’SI3KOCTI 30cepe/keHa B TIOPOBHUX KaHaax

paaiycom 0,5-3 mxMm. [Ipu 11boMy KamiIsIpHAN THCK
IpU CaMHUX HAWHECHPUSATIMBIIINX YMOBaX MOXe
nocsratd 0,09-0,12 MIla (rpamient Tucky 3-4
Mlla/m). Bunyuenns miniBkoBoi HadTh BinOysa-
eTses 3a TrckiB Big 0,05 mo 0,52 Mlla (kamiasapHi
tucku 0,0085-0,09 MIla, rpanient tucky 0,28-0,3
Mlla/m). Hadra y BinbHOMY cTaHi BUTICHSIETBCS 32
tuckiB wmernme 0,05 MIla (kamisspHi THCKH
<0,0085 MIlla i HabmmxkaroTbes 10 0 y MOpPOBUX
KaHajmax paxmiycom Omm3pkuM g0 100 MM i
OinbIre.

Pesynbratu mpoBemeHUX AOCHTIIKEHb AAIOThH
3MOTY 3pOOUTH BHCHOBOK IPO HEIOLIIBHICTH 3a-

CTOCYBaHHS 3aBOJHCHHS, a TaKOX METO/IB,
MOB’sI3aHMX 13  3aKauyBaHHSAM  Ta30MO0Ji0HUX
areHTiB.

Bci BusiBneni ocotnuocti BBH 1 I1Ib Ta ix
MOKJIAJIB BUMArarwTh CHEHU(IYHOrO MiAXOdY, SK
JI0 TIPOEKTYBaHHsI T'€0JIOr0-pO3BiyBajIbHUAX POOIT,
inTeprperanii mMarepiamiB [JIC, Tak i 10 OKOHTY-
pIOBaHHS TOKJAJIB, BU3HAYCHHS ITiPaXyHKOBHX
napameTpiB, METOAMKH IMiApaxyHKy 3amaciB i pos-
TICHHS 1X Ha KJIacH B 3aJICXKHOCTI Bif X TIPOMIIC-
JIOBOTO 3HAYeHHS. BiicyTHICTH Takoro miaxomy
MpH3BeJIa 10 YMCICHHUX MEePEOLiHOK 3armaciB 1 pe-
CypciB HalOINBIIMX 3a CTyIEHEM pO3BiJaHUX 3a-
nacis BBH i I1b SI6myniBchKorO Ta ByrpyBariBch-
koro poposui [4]. Ile B cBOIO Hepry ycKiIaIHIOE
BUOIp 1 BOPOBAPKEHHS CyYacHUX e(pEeKTUBHHUX Me-
TomiB po3pobku moxmanie BBH i I1b, ockinbku
TEXHIKO-€EKOHOMIYHA IOIUIBHICTh OCTAHHIX OEe3I10-
CEpPEe/IHBO 3aJeKHUTh BiJl JOCTOBIPHOCTI OIIIHKH iX
pecypcHoi 6a3u.
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Jlnenponempoeckuti hayuonanvuwiti ynugepcumem umenu Onecs [onyapa

TA®OHOMUNYECKHUE ACIIEKTBI UCCIIENJOBAHUSI MAH/IPBIKOBCKHUX CJIOEB
BEPXHEI'O QOLEHA (r. JTHEITPOIIETPOBCK, YKPANHA)

Manopuikosckue ciou paccmampusaromes: Kak HeOOHOpoOHoe magozepmHoe meino, umeloujee 0ePaHuieHHoe pacnpocmpate-
Hue 6 10JicHOU yacmu meppumopuu [nenponemposcka 6auz pycia JJuenpa. Yuukanvnoe cucmemamuyeckoe pasHooopasie MaHopbl-
KOBCK020 ¢hayHucmuueckoeo KoMniexca o0yciosieno HakonaeHueM u cMeuenueM 0Cmamrkos npeocmagumeneli pasiuinbix IKoI02uU-
YeCKUX HUW JUMOPAnU U 30Hbl PACnpOCMPAHEHUs KOPALIOSbIX NOCMPOeK. B cocmas MaHOPbIKOGCKUX Cl0€6 6X00AM 00pa3o8anus.
OHKONUMOBbIX OUO2EPMOS, NIANCEBLIX KOPANTOBbIX NECKOS, B000POCIESHIX 3aPOCIel, CKANUCIbIX YUACMKO8 OHA U OP.

B 1020-60cmounoil uacmu Pvibansckozo kapbepa ycmanoeienbl omuodicerus 301l aumopany. OHu GKAIOUAION MHO2OYUCTEH-
Hble OCIAMKU NAMeN02acmponood, pasnoodpasnoi snugayuel (Chama, Spondilus, Dymia, Vulsella, Vermetus, Balanus), eanoky
epanuma u necuanuxa. B 1ooicHoll vacmu kapvepa npeobradarom ocmamku pakosur ooumamerneti necuanoeo ona (Glycymeris, Apxa,
Barbatia, Acturellina u dp), pacmumenvrosonvix cacmponod (Turritella, Mesalia, Tectus u Op.). I[lpedcmasumenu cobCmMEEeHHO 30HbL
JUMOpanu 30ec OMHOCUMENbHO HeMHOLOUUCTIEHHDI.

Hckonaemvie b6uozepmol ne 0bHapysiceHsvl, HO OCMAMKU KOTOHUATLHBIX KOPAIO8 BECbMA MHO2OUUCTEHHbI U NPEOCMAagieHbl He
menee 22 eudamu. Kpome manopuixosckux cinoes 6 Pvibanvckom kapvepe npucymemeyiom u opyeue ayuu gepxneeo 30yexa (Oem-
PUMOBble MeNKO3epHUCHIble NeCKU Oe3 YenblX paKouH, MmemMHble yelepuyuposantvle 2IUHbl ¢ OCMamkamil 2y60K, u op.).

Knrouesvie cnosa: magonomus, eepxuutl soyeH, Yxpauna.

B.JI. Cmegancoxuii. TAQOHOMIYHI OCOB/INBOCTI BEPXHbBOEOIIEHOBHX W@AYHICTHYHHUX KOMILIEKCIB
I3 MAH/JPUKIBCbKHX BEPCTB (m. JHIIIPOITETPOBCHK, YKPAIHA). Manopuxiscoki eepcmeu po3anadaromucs K Heoo-
HOpiOHe maghozepmHoe Mino, Wo Mae obMmedceHe NOWUPeHHs 6 Nig0enHil vacmuHi mepumopii /[Hinponemposcvka nodoauzy pycia
Jninpa. YHikanoha cucmemamuyHa pisHOMAHIMHICMb MAHOPUKIBCHKO20 (PAYHICIMUYHO20 KOMNIEKCY 00YMO8IeHA HAKONUYEHHAM I
SMIWAHHAM 3ATUUKIE NPEOCABHUKIE DISHUX eKONO2IYHUX Hil TIMopai i 30HU NOWUPEHHs KOPALosux cnopyo. Y cKkiad MaHOpuKie-
CbKUX 6epCME 6X00AMb YMEOPEHHS OHKONIMOBUX OU02EPMOS, NIANCEBUX KOPANOBUX NICKIB, 6000pOCMESUX 3apocmell, CKeNACmux
OiNAHOK OHA MA .

V nisoenno-cxioniti yvacmuni Pubanbcoko2o kap'epy écmarnogneri 8i0KkAaou 30Hu 1imopani. Bonu exkiouarome YucieHHi 3anuu-
KU namennozacmponoo, pisnomanimuy enigpayny (Chama, Spondilus, Dymia, Vulsella, Vermetus, Balanus ma inw.), eanvky epanimy
ma nickosuxy. Y nig0eHHitl wacmuui Kap'epy nepesascaromuv 3aiuUWKU PAKOSUH Mewkanyie niwanozo ona (Glycymeris, Arca,
Barbatia, Acturellina ma inw.), pocrunoionux eacmponoo (Turritella, Mesalia, Tectus ma inw.). Ilpedcmasnuxu é1acte 30Hu imo-
pani mym 6i0HOCHO HeYUCTIeHHI.

Buxkonui 6iocepmu He susAgneHi, ane 3aNUWKY KOJIOHIANbHUX KOPALI@ Oyice YUCTeHHT | npedcmagieni He menw Hide 22 uoamu.
Kpim manopuxiscokux eepcme 6 Pubanvcokomy Kap'epi npucymmi il inwi ¢payii 6epxnbozo eoyeny (Oempimosi OpioHo3epHucmi nicku
6e3 Yinux pakosuH, memui yene@ikosani enunu i3 3anumKamu 2yo6oK, ma iHu.).

Knrouoegi cnosa: maghonomis, eepxuiii eoyen, Ykpaina.

Beenenmne. VYHuKanpHbIA (hayHHCTHUECKHUI TOpPHBIE HCCIIEJJOBAHUS MAaHAPBIKOBCKUX CJIOEB.
KOMITJIEKC MaHPBIKOBCKHUX CJIOEB HIMPOKO HUCTIONb- W3yueHbl KONJIEKIIMY MaJIEOTeHOBOH (hayHBI Te0o-
3yeTcsl IPU KOPPENALNN BEPXHEIOLEHOBBIX OTIIO- ro-MHHepajoruyeckoro Mysess HanmonamsHOTO
*keHu Ykpaunsl ¥ 3ananHoil Esponsl. I[Ipu aToM B TOPHOTO YHHBEPCHUTETa, (OHIOBBIE MaTepHaIbI
psiie paboT K HEMy NPUYMCIIEHBI (OCCHIUH APY- HHMNH reonorun [IHEmponeTrpoBCKOrOo HalMOHAJIb-
rux Qanuii BepxHero soniena CpemnHero Ilpumne- Horo yHuBepcurera umenn Omnecst [onuapa, KII
npoBbsi 1 CesepHoro IIpuuepnomopss [4,5,8,10, «}Oxykpreomornn» u JIHENpONETPOBCKOTO OTHE-
12,16,17 u ap.] u naxxe TeXHOTCHHBIC MOPOLI [ 14]. nenuss YkpI' TPU. Hcnonb3oBaHbl ONTUYECKUE
Takum 00pa3oM, yTrodyHeHHEe 00beMa M CTPYKTYPHI mukpockonsl MBC-2 1 MUH-8, a takxke pactpo-
MaH/IPBIKOBCKOTO KOMITIeKca (hayHBI, €0 PeBU3US BBbI 3JIEKTPOHHBIH MHKpockon POMMA-102-02
U JOU3y4YEHUE SIBIISIETCS BaXKHOH M IepBOoYEpe- (onmeparop C.M. Oseuxo, JlHempomeTpoBckoe OT-
HO¥t 3aaueli crparurpaduu najieoreHa YKpauHbl. nenerane Ykpl TPU). MukpomnajaeoHTOIOTHIECKHE

MaHAPBIKOBCKHE CIIOW PA3BUTHI B JTOKATBHBIX omnpeneneans BoimonaHeHsl T.A.  CredaHckoH,
MOHMXEHUSIX ~ KpHCTaIIMYecKkoro  (yHaameHTa OTIpesieTIeHNsI MOJUTIOCKOB U KopasuioB — B.JI. Cre-
YKpanHCKOTo 1IUTa B KO’KHOM 4acTu I. JlHenponer- (haHCKNM.
porcka (puc. 1). Ha mpaBoGepexse p. Jaenp oHn PesyabTaTrbl u o0cy:xknenusi. KomrmiekcHbie
3aJ]epHOBAaHbl M BCKPBITHI CKBaXXMHAMHU (paiioH yiI. auToNoro-hanuanbHple  UCCIEJOBAaHHUS ITOKa3aly,
MasnnpeikoBckas 1 x/M [lobena). Ha neBobepexne YTO MaHAPBIKOBCKUE CJIIOM B OCHOBHOM IIPEJCTAB-
OHHU JIOCTYNHBI Ui HaOmoneHns B Pribaibckom JIEHBI MEJKO3EPHUCTBIMU KOPAJIJIOBBIMH TT€CKaMH,
Kapbepe, YTO J1aI0 BO3MOKHOCTb U3YUUTh JIUTOJIO- BKJIFOYAIOIIMMU JIMH3bl PaKyIIHAKOB M OHKOJHTO-
THYECKYIO0 U MaJEOHTOJIOTMUYECKYI0 U3MEHUYHBOCTh Bble Ouorepmbl. Kpome perpuTa B Ieckax MpUCYT-
CJIOEB Ha IO Ooee 2,5 KB. KM. CTBYIOT MHOTOYHCIIEHHBIE IIeNible (DOCCHIIMU pa3-

Marepuas u mMeroasnl. Ilonesbie nccnenopa- JMYHONW COXPAaHHOCTH M TaKCOHOMMYECKOH IpH-
HUs B Pr10anbckoM Kapbepe IpOBOIMIINCH aBTOPOM Ha/JISKHOCTH. MaHIPBIKOBCKHI KOMIUIEKC (hayHBbI
¢ 1980 r. Hamu Taxke mMpoBEAE€HBI KOMILJIEKCHBIE YHUKaJIEH KaK B KOJIMYECTBEHHOM, TaK U B CUCTE-
[AJICOHTOJIOTMYECKHE U JINTOJIOTHYECKUE J1abopa- MaTH4YECKOM OTHOIICHMsAX. B ero cocrase ycra-
© Credanckuii B.JL., 2015 https://doi.org/10.26565/2410-7360-2015-42-11
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HOBJICHBI OCTAaTKH HAHHOILIAHKTOHA, (hOpaMHHU-
tdhep, wHOY30pUH, OAMHOYHBIX M KOJOHHAIHHBIX
KOpaJUIOB, 4YepBel, OCTpakol, OaisHycoB, MOJ-
JIIOCKOB (XUTOHOB, JIBYCTBOPOK, TacTpOIO[, CKa-
(domom), Opaxwmomom, MIMAHOK, MOPCKHUX €XKEH,
peIO, a Takke MmaneobaKTepruaabHbie OOBEKTHI H

CIIC/IBI KHU3HECATEIILHOCTH PAa3JIMYHBIX OpPTaHU3-
MOB (TYOOK, YepBel, MOJLTIOCKOB, MITIAaHOK U Ap.).
HaHHOMNIaHKTOH TPENCTaBJICH B Mpeneiax 30HbI
NP 19 Isthmolithus recurvus — ocHoBaHHe 30HBI
NP 20 Sphenolithus pseudoradians mo mxame 3.
Maptunu [7, 19].

i :
e BTH :BblA
ipa’,

Puc. 1. Cxemarnyeckasi KapTa paclpoCTpaHEeHUs] MaHAPBIKOBCKUX CIIOEB B T. J{HemponeTpoBcke
(oxoHTYpeHO): 1 — Pribanbckuii Kapbep; 2 — palioH yin. ManapbeikoBckas 1 /M [Tobena

Pacmipenenenue ¢aynsl B PeioansckoM kapbe-
pe HepaBHOMEPHOE, HECEeT MPU3HAKU TPaHyJIOMeT-
puueckol copTUpoBkH. Bo Bpems mnposeneHus
TOPHBIX PabOT B pa3HOE BpeMsl BCKPHIBAIUCH
YYacTKH, B OJHOM U3 KOTOPBIX KaKOW-IIMOO BHI
MOT OBITh TIPE/ICTABIICH €INHUYHBIMU OOJOMKaMHU,
a B OPYyroM — JEeCSTKaMU LEeJbIX PakoBUH. Tak,
Hampumep, 1o naHHeiM A.A. Becemosa [17], B
1978 1. ipu cOOpax BCTPEUATUCH TOJIBKO CTOJIOMKHU
Tectus. BriocnencTBun AecATKN MX LENbIX PAaKOBUH
oOHapyXeHbl HaMM MOCJE MPOIBMKEHHUS CTCHKH
Kapbepa Ha HECKOJbKO JECATKOB METPOB Ha IOTo-
BOCTOK. To ’ke OTHOCHTCSI M K KpYHHBIM
Venericardia, Lucinidae, Conus. C apyroii cTopo-
HBI, OTMeYaloTcsi (POpMBI, MMEIOINE TTOBCEMECT-
Hoe pacmpoctpanenue: Glycymeris, Chama,
Neritopsis, Acturellina, Corbula, Cerithium u mp.
ABTOp MOXET TOJNBKO moareepauth mHeHue O.B.
AwmutpoBa [2, 3 u ap.] 0 BBICOKON BEpPOSTHOCTH
HaXOMOK HOBBIX MAaJ€OHTOJOrHMYEeCcKHX (opm, pa-
Hee HEM3BECTHBIX U3 MAHJIPBIKOBCKUX CIIOEB Kaphb-
epa. YkazaHHble (aKThl YKa3bIBAIOT Ha KpaiiHe He-
PaBHOMEPHYIO COPTHPOBKY OCaJKoB. Takxke ode-
BUAHO, YTO Ha (OPMUPOBAHHE MAaHAPBIKOBCKHUX
MOPOJI CYIIECTBEHHOE BIIMSHUE OKAa3bIBAIM MHOTO-
YHCJICHHBIE OOWMTATEIM TECYaHOro JIHA — 3aphiBa-
folyecs U moiy3apbiBaronirecs (Gpopmbl, TPyHTO-
ellbl, MOABKHBIN OEHTOC, PBHIOBI-KOpaIIHOdar 1
Ip., KOTOpBIE B MPOLIECCEe JKU3HEASSITEIbHOCTH aK-
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THUBHO TIEPEMEIINBAIN U TepepadaThIBaIl MOBEPX-
HOCTHBIE CJIOH CyOCTpaTa.

AHanu3 MaHAPBIKOBCKOTO (hayHHUCTUYECKOTO
KOMITIEKCa TOBOPUT O €ro ()OPMHUPOBAHUU B TIPH-
OpexHoi 30He (m1youna ot 0 1o 10-20 M), B ycio-
BHSAX TEIUIOBOAHOTO (CpeIHEeronoBasi Temreparypa
ne ke 20,5°C) HOpMaIBHOCOIEHOrO bacceiina, B
YCJIOBUAX XOPOIIEH a’pallii U aKTUBHOW JUHAMMU-
KM BOJ (B TOM YHCIIe BOJHONPUOOWHBIX). OIHAKO
M3yYeHUE DACIIPE/IEICHUs] TAaKCOHOB MaHJIPBIKOB-
cKkoi (payHBI TO TUIOMIAIM yKa3blBaeT HA TO, UTO
OHa OOWTaNa B Pa3IMYHBIX SKOJIOTHYECKHX HUINAX
KOpaJIoBoro Omoroma 61u3 mobepexpbs mnaiseodac-
cefiHa. Ha pa3nmuuHpIX y4acTkax MaHJPBIKOBCKHUX
cioeB (kak B PpI0anbckoM Kapbepe, Tak U B paiioHe
ya. MaHApBIKOBCKasi) YCTAaHOBJIEHBI OHKOJHTOBBIC
OuMorepMbl, KOPAJLIOBBIE MMECKH 30HBI JTUTOPAIH, a
Takke TadorepMHble 00pa30BaHUsI IPYTHX MEIKO-
BOJIHBIX YYacTKOB JIHA Tayieo0bacceliHa (BHEIIHEH
30HBI KOPAJIIOBBIX MOCTPOEK, MEXPHUQPOBBIX U 3a-
PpUGOBBIX YYACTKOB C MIMPOKUM Pa3BUTHUEM BOJIO-
POCIIEBOM PACTUTEIILHOCTH).

B roro-Boctounoit yactu Per6anbekoro kapbe-
pa pacmpocTpaHEeHbl OTIOKEHHS, CPOPMHPOBAB-
IMecsl HeTIOCPE/ICTBEHHO ONM3 OeperoBod JIMHUN
naneobacceliHa. OHM XapakTepU3YIOTCS HATMIUEM
OHKOJIIUTOBBIX OnorepMoB [15], MHOTOYMCIEHHBIX
aTeIIOracTPOIIO]l, KPYITHOU TaJIbKH TPAaHUTOUIOB
Y TIECYAaHUKOB, OOMIIMEM OCTaTKOB MPUKPEILIAIO-
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meiics K ckamam ayasl (gBycrBopkm Chama, pafione yn. MaHapeikoBckas (OBIBIIMIA — TIOC.
Spondilus, Dymia, Vulsella, racrpomomsr Vermetus, ManpbikoBka) [2, 3 u ap.]. B yacTHOCTH, K HUM
paukoB Balanus u nap.). (puc. 2). Ilpusnaku aurto- OTHOCSITCSI HAXOJIKY TaJIbKU TPAaHUTOMIOB U KOCTEH
panu oOHapykeHBI U Ha TIpaBoOepexbe JHempa, B HAa3eMHBIX MJICKOITUTAIOIIHX.

Puc. 2. IlpeacraBureny 30HBI JIUTOPATH B MAaHAPHIKOBCKUX CIIOSX IOKHOM YacTH PrOanbckoro kapbepa: a —
JKEJTBAKH OHKOJIUTOB, 00pasyromniie ouorepm; 6 — MHOTOYHCICHHBIE pakoBUHBI Pateloida poseidonis Gieb.;
MHOTOYHCIIeHHBIE pakoBuHKI Vulsella oblique Koen

B

Puc. 3. Hekotopbie popMbl MaHAPBIKOBCKHX KOPAJLIOB U3 PhIOanbckoro kapbepa: a — rpuboBuaHas popma
oguHouyHoro Cyathoseris infundibuliformis (Bl.); 6 — maccuBnas nomycdepuueckas kononust Colpophilla
slavutischensis Kusm.; B — ¢pparmenT nucronono0Ho# kojonuu Lithophillum priorum (d’Orb.)

KopaiioBsie GHOrepMbl B MaHAPBIKOBCKHX CIIOSIX U PaKyIEeYHO-TIECYaHOTO JHA (MHOTOYHCIICHHBIC
He 3apukcupoBadbl. OIHAKO HAa WX CYIIECTBOBA- meycrBopku  Glycymeris,  Arca, Barbatia,
HHE yKa3bIBacT MOBCEMECTHOE MPHUCYTCTBHE B I10- Venericardia, Acturellina, pasmuunsie Lucinidae u
pozIe MHOTOYHCIICHHBIX OOJIOMKOB M IEJIBIX CKelle- ap.) (puc. 4, a). Tarke yacThl HaXOAKH PAKOBHH
TOB pudocTposmux kopauioB. Cpean HUX ycTa- pACTUTENBHOSIHBIX M XHOIHBIX ~ TacTpPOIO[
HOBJIEHO He MeHee 22 BuAOB [9 u ap.]. OOBIYHEI (Turritella, Mesalia, Tectus, Natica u ap.) (puc. 4,
KOPKOBHUJIHBIE, CTEJIOIUECS 110 cyOcTpary (opmsl, 6—B). OOuTarenu NpUOPEKHBIX CKaJl BCTPEUAIOTCS
JVICKOBHJIHBIE M CJIa00pa3BETBICHHBIE KOJIOHUU C HaMHOTO pexe. OHKOIUTOBBIE OHMOTEpMBI HE OOHA-
KOPOTKUMH TOJICTBIMH BETBSIMHU, MACCHBHBIE TI'DH- PYKEHBI, & KOJMYECTBO OHKOJHMTOBBIX >KEIBAKOB
O0oBuaHBIE onuHOUHBIE ocobm (puc. 3). Kpome 3HAUUTEILHO MEHBILIEE UM OHU OTCYTCTBYIOT.
COOCTBEHHO KOPaJUIOB, B MAaHIPHIKOBCKOM KOM- HexoTopsie npencraButeny ¢ayHbl perucTpu-
IJIEKCE BEChbMa 3HAUUTENIbHBIM MPOIEHT 3aHUMAIOT pytotcst kocBenHo [1,12]. Tak, manpumep, obumue
OCTaTK{ THITMYHBIX HPEICTABUTENEH KOPAJIOBOTO OCTaTKOB PacTUTENBHOSAHBIX OPTaHU3MOB TOBOPHT
Oouonenoza. Cremyer OTMETHUTb, YTO COCTaB 0 Pa3BUTUH 3[eCh OOraTtoil BOZOPOCIEBOM pacTu-
MaHJIPBIKOBCKOH (ayHbl PpIOanbcKOro Kapbepa TEJIILHOCTH, O MPUCYTCTBHU TyOOK CBUJIETEIb-
CYIIECTBEHHO OTIMYAETCsl OT 3nudayHsl Ouorep- CTBYIOT CIIe/IbI UX CBEpIICHHUS M T.J. Takxke BechMma
MoB mnaneorena Cpeanero Ilpuanenposes u Ce- YacThl CJIEbl CBEPJICHUS] PAKOBUH MOJUIIOCKOB, YTO
BepHoro IlpuuepHoMopss, KoTOpas MpeAcTaBiIeHa COIVIacyercsi C MHOTOYHMCICHHBIMH HaXOIKaMH
MPEUMYIIECTBEHHO —accolManyeldl yCTPUYHHKOB OCTaTKOB XUIIHBIX TACTPOTIO.
[12,13]. B roxno#l wactu PriGanbckoro kapbepa, Ha
B roxHO#l wactm PriOanbckoro kapnepa nepuepruu MaHIPHIKOBCKHUX CJIOEB 3apPETrHCTPUPO-
CTPYKTypa MaHJIPHIKOBCKOTO KOMIUIEKCA (ayHbI BaHBl TaKXe «IepexoiHbiey (alnuu, B OCHOBHOM
HECKOJILKO MHAs. 3JIeCh OTMEUEHO 3aMeTHO OOIlb- BKJTIOUarommue netput. Llensie me3odoccumu B

[Iee KOJIHYECTBO OCTATKOB OOUTATEICH MMECUaHOro
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Puc. 4. MHorouncieHHsle 0OUTaTENN PaKyHICUHO-TICCYAaHOI'0 JHA: a — IMOJYy3apbIiBatOIUECs ITOABUIKHBIC
Venericardia dnjeprovensa Kluz.; 6 — pacrurensHosinabie Tectus aff. lucasianus (Brong.); B — xuiisbie
ractpomoasl Natica epiglottina Lamck.

HUX OOJafaloOT IJIOXOM COXPaHHOCTBIO, BCTpeya-
IOTCSI OTHOCHUTEJIBHO PEAKO WM OTCYTCTBYIOT. B
KpPOBJIE 3TU OTJIOXKEHHUS C HEPE3KOW rpaHulen 3a-
MCUIAIOTCA YINIMCTBIMU (I)aHI/IHMI/I, BKJIIOHAOIINMHU
MHOTOYHCIIEHHBIE CIUKYJIBI TyOOK, (hopamuHm]e-
Pbl M PAaKOBHUHHBIN JETPUT IUIOXOM COXPaHHOCTH.
YrucTeie Imopoabl HaxoAATCA Ha OAHOM THIICO-
METPUYECKOM YPOBHE C BBIIICONUCAHHBIMU KOpaJ-
JIOBBIMH II€CKaMH FOTO-BOCTOYHOM 4acTU Kapbepa.
[o nmuTonornuecknm u HayHUCTHUECKUM XapaKTe-
pUCTUKAaMH YIJIUCThIe 00pa30BaHUsI BECbMa CBOE-
oOpas3ubl [6] W, MO HamieMy MHEHHIO, HE MOTYT
6I>ITI) BKJIFOYCHBI B COCTAaB MaHAPBIKOBCKUX CJIOCB.
Takum 06pa3oM, MaHIPHIKOBCKUE CIIOW B Iie-
JIOM TPEACTABISIOT co00i claokHOE TadorepmMHOE
TeJI0, UMEIOIee OrpaHMYEHHOE paclpoCTpaHeHHe
B MpeJieNiaX MPUOPEKHOM 30HBI MTO3THEIOIICHOBOTO
OacceiiHa. YHHKalIbHOE CHUCTEMAaTH4YeCKOE Pa3HO-

o0Opa3ue MaHIIPHIKOBCKOTO KOMIDIEKCa (ayHBI BO
MHOTOM OIPECTICHO HAKOMJICHUEM U CMEIICHUEM
OCTaTKOB TpeICTaBUTENCH PasHOOOpa3HBIX JKOJIO-
THYCCKUX HUII JIUTOPAJIN U KOPAJJIOBOI'O 6I/IOTOHa.

CymiecTByrolye pa3indus B BEPXHEIOIEHO-
BbIX (DayHHCTHYECKHX KOMILICKcax PrIOambCcKoro
Kappepa M mpaBoOepexbs p. [duenp (paiioH yiI
MaHIphIKOBCKasi) Mbl paccMaTpuBaeM Kak BHYT-
pudarmmansasie. OqHAKO, TP KOPPENSAIUU HEO0O0-
XOIMMO YYHUTHIBaTh, YTO B psae pabdot [4,5,8,10,
12,16,17 m nmp.] X MaHAPHIKOBCKAM CIIOSIM OIITH-
0OYHO OTHECEHBI BCKPHITHIC B T. JIHEPOMETPOBCKE
U €r0 OKPECTHOCTSIX CKBaXMHAMHU M BBIPAOOTKaMU
0osiee TIIyOOKOBOJHBIC BEPXHEIOIICHOBBIC 00pa3o0-
BaHUsI, UMEIOIINE OTIUYHBIA OT MaHIPBIKOBCKHX
clioeB (anuanbHeIi OOJIMK W HE OTHOCSIIMECS K
HUM.
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VK 556.3:551.435.82:725.94 B.I. Cyaprko, 0.2.-Mm.H., npoghecop,
B.B. Cyxoe, cm. suxnaoau,
Xapxiscokuii Hayionanvuuil ynisepcumem imeni B.H. Kapa3zina

KOHIENTYAJIbBHA CHHEPTETUYHA I'EOJIOTO-TTAPOT'EOJIOTTYHA MOJEJIb
PO3BUTKY CY®O3Il TA KAPCTY Y KAPBOHATHHUX ITOPOJAX
HA TEPUTOPII CBATOI'TPCHLKOI'O MOHACTUPS

Poszensinymo npuuunu po3sumxy 2eoOuHamivHux npoyecis cygosii ma xapemy y kapbonamuux nopodax. Busnauerno, wo ocnos-
HUM haxmopom ix hopmyeanna eucmynaome niO3eMHi 00U, WO MAIONb Di3He NOXOOJNCEHHS ma Hanpamky pyxy. Ix ginempayis y
Macugi MepeenvbHO-KpeuosaHUX nopio 3a0e3neuyemvcs mpboma CUCeMamu mpiujuH — eK302eHHUX (UGIMPIOBAHHS), TimMo2eHHUX (dia-
2eHemuyHux) ma mekmonoeennux. Ilokaszano, wo npoyecu cygosii, sxa € HACAIOKOM MeXaHiuHOl JIANIbHOCME NIO3EMHUX 600, 8i00Y-
6AI0OMbCS NAPALENLHO 3 NPOYECAMU KAPCMOYMEOPeHHsl, Wo 0O0YMOGIEHO XIMIUHO20 83A€MOOICI0 KOMNOHeHmi6 cucmemu "nopooa —
600a" 3a yuacmio pi3Ho2o 3a 2ene3ucom 0iokcud y gyaieyro. 3a pesyrbmamamu i30MONHO20 AHANIZY HA 6MICI 8ANCKUX I30MONIE 8ye-
Jeyio Y MIHEpanbHill peuo8UHi 8CIAHOBIEHO, WO 1020 2eHe3UC ) NPOOYKMAX enikapcmy 8i0nogioae ammocgepuomy, a y peuosuHi
apazoHimy 3 meKmoHIYHUX MPiyuH — IUOUHHOM).

Vnepwe nobyoosano konyenmyanvhy cunepeemuyry npocmoposy 2eoi020-2i0po2eonociuty Mooeisb cy@osii ma kapemy y kap-
6OHaMHUX 6ePXHLOKPElOSTHUX nopodax "kpelidsanoi ckent”, na AKiU pozmaulosani icmopuuno-apximexmypui nam 'smku Ceamoeipco-
K020 monacmups. L[amooens 0036015€ GU3HAYUMU MONCTUBE 2€0N02IUHI PUBUKU Ol MOHACMUPCLKUX 6y0iseib ma cnopyo ma po3po-
OumU MEMOOUKY IXHLO20 3aXUCTY 810 PYUHIGHUX 200UHAMIYHUX NPOYECI8.

Knrwuoei cnosa: niozemni 600, kapbonamui nopoou, posnom, 0iokcud gyeneyio, girempayis, cygosis, kapcm, 2e00UHaAMiyHi
npoyecu menioMaconepeHecen s, iCmopuyHO-apXimeKnmypHi nam simKu.

B.I. Cyapxo, B.B. Cyxos. KOHL[EIITYAJIBHAA CHHEPTETHYECKAA I'EOQJIOI O-TH/IPOT'EOJIOTHYECKAA MO-
JEJIb PASBHTHA CY®®O3HU H KAPCTA B KAPEOHATHBIX ITOPO/JJAX HA TEPPUHTOPHH CBATOT'OPCKOI'O MO-
HACTBIPA. Paccmompenvl npuuunbl pazeumusi 2e00UHAMUYECKUX NpOYeccos cy@gosuu u xapcma 6 KapOOHAMHLIX NOPOOdx.
Onpeodeneno, 4mo 0CHOBHbIM AKMOPOM UX POPMUPOBAHUS GbICHIYNAION NOO3EMHBIX B0ObL, UMEIOUUE PATUYHOE NPOUCXONCOEHUEe U
Hanpaenenus osudicenus. Mx gunempayus 6 maccuse mepeeibHO-MeN08blX NOPoo 0becneuusaemcs: mpems CUCmemMamy mpeuwjun —
IK302EHHBIX (BbIGEMPUBANUSL), TUMOLEHHBIX (Ouazenemuuecku) u mexkmonozenuwix. Ilokazano, umo npoyeccuol cyg@osuu, sersoueli-
¢ crneocmeuemM MexaHuiecKkol 0esamenbHOCU NOO3eMHbIX 800, NPOUCX00SM NAPATIENbHO NPpOYeccam Kapcmooopazoeanus, umo
00)CI06/1€HO XUMUYECKUM 83AUMOOeUCMEUEM KOMINOHEHMO08 cucmemsl "nopoodel — 6ooa" npu yuacmuu 08yoKucu yenepooa pasiuyHo-
20 2eHesuca.

Bnepevie nocmpoena KoHYenmyaibHas, CUHePemuyecKkas nPOCmMpancmeeHHdst 2e0/1020-2U0P02e0I0SUYEeCKas MOOelb cy(hhosuu
U Kapcma 6 KapOOHAMHbBIX EPXHEMEN08bIX NOpodax "Mmenoeou ckanvl”, HaA KOMOPOU PACNONONHCEHbI UCTNOPUKO -APXUMEKMYPHbLE NA-
msimuuru Cesamozopcko2o MOHAcmulps. Ima MoOenb No360Jsem Onpedeiumb 603MONCHbIE 2e0102UYECKUEe PUCKU OJisl MOHACMbIPCKUX
30anuil U coopydIceHull u paspabomames MemooOuKy ux 3auumaol om paspyuiumenbHulx 2e00UHAMUYECKUX NPOYECCOB.

Knrouesvle cnosa: noozemmvie 600bl, Kapbonamuvie nopoobl, PazioM, 08YOKUCH yelepood, Guivmpayus, cy@gosus, kapcm,
2€00UHAMUYECKIUE NPOYECCbL, MENIOMACCONEPEHOC, UCMOPUKO-APXUMEKNTYPHbLE NAMIMHUKLU.

CasToripcbka OpaxiaHTUKIIIHAIb 3HAXOAUTHCS MIBHIYHOMY Ta cXigHOMY Ookax ckemi. [loxwmmi ko-
Ha miBHiYHOMY OopTy BaxmyTcbkoi ynorosuHu y PHUIOpH CIIYTYIOTH JUIsl IEPEXOAiB Ha HIKYE — Ta
cxigHil yactuHi JIHInpoBchKo-/{oHENbKOT 3anaau- BUIIIC3aJISITa04i PiBHI Mi[3eMHUX CIIOPYII.

HU. MeprenbHO-KpeiIsiHI BiKIaay MiBHIYHIIIE M. Bin posramoBaHoro yHu3y YCIEHCHKOIO CO-
CBATOTIpCHK BIZICTIOHIOIOTBCS Ha MpaBoMy Oepesi 0Opy BeAyTh HaiB3pyHHOBaHI CXiIli TAJIOMHHKIB
p. CiBepcbkuit JIoHeIb y BUIISAII CKeJli BUCOTOIO 3 JIBOMa MaiiKe MOBHICTIO 3pyHHOBAaHUMH TaBiJIb-
no 100 M 3 po3TamioBaHUM Ha Hii 1CTOPUYHO- HoHaMHu.

apXiTeKTYpHUM KoMIUIEKCOM CBSATOTipCHKOTO MO- [loponn BepxHBOI KpeWau, sIKi HpencTaBieHi
HacTupss. OCHOBHMM 00’€KTOM KOMIUIEKCY € MEprejbHO-KPEHITHOI0 TOBIIEI TYPOHCHKOTO 1
"kpelinasHa" MukosaiBCchKa IIepKBa, 10 30ymoBaHa kon’sikcbkoro  sipyciB  (Kot-cn), 1mio ckianmarorh
y XVI-XVII cromitTsx Ha ii BepmuHi. Bona wacrt- KpeinsHy ckento, po3ouTi TpimmHamu. Li Tpimu-
KOBO BUpyOaHa B KpeHASHUX MOpPOJax, a YaCTKOBO HU, 10 € KaHaJaMM LUPKYJSILii MiZA3eMHUX BO[,
CKJIaJieHa 3 Kpehassaux Opwi ta uen. Kymnom mep- PIi3HI 3a I€HE3UCOM, HAINPSIMKaMM Ta TIIMOUHOMO i
KBH BHUCIYEHUH y BHIISAI OaliTh 3 KPEUITHOTO MOIISIFOTHCS HA TPU BUM: €K30T'€HHI, JIITOTCHHI Ta
MOHOJTITY. TeKTOHOreHHi (Tadm. 1).

VY TOBIII KpeHasHOI OpriH € JBa APYCH Ieue- Ex3oreHHa  TpIIIMHYBATICTh  MEPrejbHO-
pHEUX cropyn. Bepxuili spyc (koiumiHS IiepKBa KpEHJITHOT TOBIII TIOB’s3aHa 3 MPOIECAaMH T'eOJIOT -
loanna Xpectutens) € CHCTEMOIO KOPHIOPIB Ta YHOTO BHUBITPIOBaHHS. TpIIIMHU MalOTh XaOTUYHUIH
KaMmep, Ki BUpYyOaHO y MEPresibHO-KpeHasiHUX TO- Xapaktep 1 yacto — moxuwie (10 cyOropu3oHTalb-
ponax. HuwkHill sipyc nedepHuUX criopys (KOJUIIIHS HOTO) MaJiHHA, a MIHOWHA iX PIiZKO TMepeBHUIIye
uepksa Omnekcis Jlromuan boxol) ckiamaerscs 3 nepur MeTpu.

TOJIOBHOI 3aJIM Ta CIIY>KOOBUX NMPUMIILIEHb, 110 PO3- JliToreHHi TpILIMHU, YTBOPEHHS SIKUX BiaOy-
TallyXYIOThCS Ha JIBa KOPUJIOPH, IO 3aKIHUYIOTHCS BAJIOCSl B IIPOIIECi JiareHe3y KpeHIsHOro ocajy,
OTBOpaMHU-BIKHAMH, SKi BUXOAATH y OIK PIUKH HA MaroTh maaiaasg Bix 30 mo 50° Ha miBACHD — Y TTHO
© Cyspro B.I',, Cyxos B.B., 2015 https://doi.org/10.26565/2410-7360-2015-42-12
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XapakTepuCcTHKa TEKTOHIYHUX TPIIIMH Ta TPIIIUHHAX 30H HA TiISHIT 3HAXOHKEHHS KpehassHoi MUKOIaiBChKOI IEPKBHU

Tabnuys 1

ITapameTpu TpimuH (30H)
Ne X . Mi i -
: Kytu A3sumyTH, Tpaf. ap.aKTep Marepiain, 3a10BHEHHS {HEPAIIBHL HOBO
H\H ) MTupuna, . CTIHOK yTBOpEHHsI, (hopMa
Micue3HaxouKeHHs HaiHHS, | TPOCTSraH- .
M HaIiHHSL
rpaj. Hsl
1 2 3 4 5 6 7 8 9
Honinmi [Tp—
1. 1 Bijt kpato GpuH 0,01-0,2 | 84-90 | 225250 | 340-345 CPIBHL Kpeiinsmit man AT
IOPOXyBaTi KaJIBIIAT
. Hepisii, TR —- T —
2. 2% Bix Kparo GpuTH 10 0,2 80-90 245260 | 335-350 cpIBtl, PEHIVIHI THCDIHIE Ta AT
Oyrpucri «MyKa» KaJIBIIAT
HepiBui Jlpecea Ta mebinka Hariunwnii
3. 3" Bij kparo Opuin 0,03-0,05 82-88 240-255 340-345 .p . Kpeiau, KpenasiHa
cxiquacti KaJIBIIAT
«MyKa»
. HepigHi, , i Hari i
4. 4° i kpato GpuH 0,03-02 | 84-88 240-250 | 330-340 CPIBHL Hpecyp, kpeitasa ATTHHIH
IIOPOXYBAaTi «MyKa» KaJIbIAT
= [TPRE—e
5. 5 iz kparo OpuiIm 0,03-0,05 75-88 240-250 330-340 HepiBui Hpecyp, Kperinsna ATITHHH
«MyKa» KaJIbIAT
Kpeii Hari i
6. 6° Bit Kpaio GpwH 1,5-2,0 60-88 240-280 | 310-320 Buxsicri peratia AT
«MyKa» KaJIbIAT
[Ile6inka Ta gpecsa
7. 7% Bz Kpato Opuiin 0,6-0,8 75-78 275-300 335-350 HepigHi Kpenau, KpeiasHa He BusiBieHo
«MyKa»
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Baxmytcbkoi ynoroBunu. IlounHarounchk Bin Bep-
IIMHY "KpeiasHoi ckemi", BOHH 3aTyXaloTh Ha TIU-
ounax 10 30,0-40,0 M.

TexToHOreHHI TPIIIMHU, YTBOPEHHS SIKUX
MOB’si3aHe 3 JapaMiiChKOIO Ta Mi3HIIUMH (azaMu
aJBIIHACHKOI TeKTOHIYHOI akTmBi3alii [leTpiBchko-
Kpemincrskoro posziomy [5], MO 30HI SKOTO MPOXO-
itk pycio p. Cisepcekuii [lonens, cyOBepTuka-
JTBHO pPO30MBaIOTh "KpeHasHy cKemo" 1 yXOmsTh
YHU3 Ha COTHI METPIB.

TpimunyBarictTe 'y  MacuBi  MepreibHO-
KpEeHIsTHIX TOpia "KperasHoi ckeni" xapakTepusy-
€THCS TETEPOTECHHICTIO Ta aHI30TPOITHICTIO MMPOHH-
KHOCTI 1 Ma€ MeBHY i€papXidHiCThb. Y BepxHill dac-
TUHI OpWIM BOHa MpEJCTaBICHA IMEPEBaXHO He-
TMOOKUMHU PI3HOCTIPSIMOBAaHUMH TPIIIMHAMH, SKi
YTBOPIOIOTh HaWmupmi kaHaiu ¢iumeTpamii, pyx
MiJ3eMHUX BOJ y SIKUX € HAWIHTEHCUBHIIINM 1 Yac-
TO HOCUTH TypOyIEeHTHHH XapakTep. 3 ITHOMHOIO
KUTBKICTh TPIluH (32 paXyHOK 3HUKHEHHS TPIIIUH
BUBITPIOBaHH:) Pi3KO 3MEHIIYETHCS, X04a JiarcHe-
THUYHI TPILIMHH, SIKi TAKOXK YIIUTBHIOIOTHCS, BCE e
MAalOTh IUPOKE PO3MOBCIOMKEeHHA. TyT pimprpartis
TPIIIMHHUX BOJ Ma€ TEepPEeBaXHO JIAMiHAPHHUN Xa-
pakTep, Xoua Ha JCAKHX JUISHKAX CIIOCTEPIra€ThCs
ix TypOyneHTHHiA pyX [6].

Taki nminsgHKH, 30KpeMa, TPUPYUYEHI TYT MO
MICIIb TIEpETHHY JITOTEHHOI Ta TEKTOHOTEHHOI
TPIIIMHYBATOCTI. AJie TCHICHI[S 10 3MCHIICHHS
MIBUAKOCTEH (inbTparii 3 TNIHOMHOIO YiTKO BUTPH-
MYETBCSL.

[Topo)XKHUHHICTH Ta MPOHUKHICTH TPILHH 3a-
JISKHUTh HE JIWIIE BiJl MpOIeciB iX GopMyBaHHS Ta
PO3BHUTKY, LIO cepex iHIIOro OOYMOBIIOETHCS iX
PO3IIMPEHHSIM NPU MEXaHIYHOMY PyHHYBaHHi, BH-
JIyrOBYBaHHI Ta PO3YMHECHHI OOKOBMX KapOOHATHUX
nopix [4]. Y upoMy MOXyTh OyTH 3aaisHi K iH}i-
neTpaniiiHi (30Hu cydo3ii Ta enikapcTy), Tak i H-
OuHHI (30HA TIIOKAPCTY) BOAM, 1110 MAIOTh HE JIIIE
Pi3HI JIy’KHICTh, MiHepaJi3allito, XiMi9HUH Ta ra3o-
BUH CKJIaJ, a i MPOTWICKHI HAIPSAMKHU PYXY.

[Mpu po3kputti TpimwH Oinbme 5-15 MM B
nporneci Qinprpanii MOYMHAIOTH BUHHUKATH HEi-
HiliHI edekTu, MoB’s3aHi 3 TypOYJIEHTHUM PyXOM
Bomu [4,8]. EXcnepWMeHTalbHO IOBEACHO, IO
3MiHa TiJ[POIMHAMIYHHAX PEXKUMIB 3 JIAMIHAPHOTO
Ha TypOYyJICHTHHH BIiJOBiZa€ JBOM Ba)XJIUBUM
rPaHUYHUM e(eKTaM: PO3YMHEHHS 1 MeXaHIuHik
py#Hamii mopia. Y pexumi MmoBUTBHOT JIaMiHApHOT
KIHETHKH BiAOYyBa€ThCS PO3UMHEHHS KapOOHATHHUX
MOpij 1 MepeHeCeHHS PEYOBHH Y CIIPAaBXHIX BOI-
HUX PO3YMHAX, & Y PEXKUMI IMBUIKOI TypOYIEHTHOT
KIHETHKH — IX MeXaHi4uHa pyiHaLis 1 mepeHeceHHs
PEYOBMHM Yy BUDVIAI cycriensii [8].

IBuaKocTi pyxy iHOGUIBTPAIHHUX TTOTOKIB Y
Mopo/iax 30HU BHUBITPIOBAHHS BEPXHBOKPEUSTHUX
MOpi Ha BepUIMHI "KpeHIsHOI ckemi" HoCsIraioTh
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3-5 M 3a cexynay. OmHak, HIDKYE ITi€T 30HU, 3T1THO
3 TMPOBEACHUMH CIOCTEPEKEHHSIMH, BOHHU Pi3KO
3MEHIIYIOTHCS 1, 3a3BUYAid, CTAHOBIISATH BiJl OTHOTO
J0 JIeKiTbKOX CaHTUMETpIiB y cekyHay. Ha mmx
DIMOMHAX MaKCUMallbHI MIBUAKOCTI iHQIIBTpaLiii-
HUX TIOTOKIB YacTO TPHYpPOUYEHI IO TepexpecTs
TPIIIUH PI3HOTO TOXOMKEHHS — BUBITPIOBAHHS Ta
JiareHeTUYHUX. [HKOJIM 10 HUX IOMy4aroThCs TEK-
TOHi4HI TpimuHH. | Toxi y xkapOoHAaTHOMY MacuBi
(hopMyrOThCS KaBEpPHO3HI KaHAIH JiaMEeTPOM JI0
10,0 cm. CaMe kaHalM TAakoro THUIY 3 BUIAUMHUMH
CYCHEH31MHUMH TPOAYKTaMH CcyQo3ii y BUIIAAL
"KpeinsHoro OopormrHa" AOCTiHKeHI HaMH B 1HTE-
pBani 3—10 M HmK4Ye piBHA MHKOIATBCHKOI Kpei-
JIAHOI LIEPKBH.

SIKII0 TONMOBHMM YMHHUKOM Cy(o3ii, K Hac-
TAKY MeXaHI9HOI TiSUTBHOCTI TPIMIMHHUX BOJ, €
iXHS IUHAMiKa, TO KapOOHATHUW KapCT PO3BHBa-
€ThCS 3aBISKH XIMIYHIA arpeCUBHOCTI BOJHUX PO-
3uuHiB. OcCTaHHE, 30KpeMa, 3a0e3MeUyeThCs IPH-
CYTHICTIO Y MiZ3€MHHUX BOJaX K BUIBHOIO, TaK 1
pOo3YMHHOTO Aiokcuay Byreiio (COy).

Iadinprpaniiai Bogaw, mo BMminrytors CO; ar-
MOC(HEpHOro TOXOKEHHS, MPOHUKAIOTh y MAacHB
KpeHsTHUX TOpix BiX 3eMHOi moBepxHi. DinbTpa-
misg ix BigOyBaeThCS SK MO €K30T€HHUX TPIMIMHAX,
30Ha PO3BHUTKY SKMX HE MEPEBHUILYE, MEPEBAXKHO,
3-5 M, TaK 1 MO JITOreHHHX ([JiareHeTU4YHUX) TPi-
IIMHAX. 3 TAKMMHU BOJIaMU TIOB’sI3aHi XIMIYHI niepe-
TBOPEHHSI Y KapOOHATHO-BOJSHUX CHUCTEMax, Hac-
JIIKOM SIKHX € emikaper [1,3].

3 iHmoro 6oky, Oararopa3oBa TEKTOHIYHA aK-
TuBi3alisi CBATOripChbKOi CTPYKTYpH NpH3BeNa 110
(hopMyBaHHSA y TIOTYXHill KapOOHATHIN MepreabHO-
KPEHIsSHIA TOBIII CHUCTEM CYOBEPTHKAJBHUX TEK-
TOHIYHUX TPIIIUH, $KI 3a0€3Me4yTh BHUCXIIHE
pO3BaHTaXEHHS HAIPHUX BOJ IOpH, Tpiacy i ma-
neo3or0. OcranHi, (hOpMyBaHHSI KOTPUX TOB’si3aHE
3 IMOOKUMHU TOPU3OHTaMHM Tizpocdepu, 3ade3rne-
YyBalll MITpaIlif0 eHJOTeHHUX (ITI0iiB, TPOBiIHY
poib cepen sikux Biairpae CO.. Hamipai Bonu mu-
OOKHX TOPHU30HTIB, IO XapaKTEPU3YIOTHCS JIyKHi-
CTIO Ta XIMIYHOIO arpeCHUBHICTIO, IUPKYIIOIOUH 110
MEPBUHHMUX TPIIIMHAX Ta MOpax 1 B3a€MOIIIOUH 3
KapOOHATHOIO PEYOBHUHOIO (KAJIBLIUTOM), TMOCTIHHO
po3MmMpIoBaA KaHanmu (inpTparii, M0 BpemITi-
pewT o0ymMoBHIIO (pOpMYBaHHS MPOHUKHHX TipoO-
JUHAMIYHUX 30H pi3HUX po3mipiB. [lepiognune
PO3BaHTXXEHHS IO HUX XIMIYHO aKTHBHHX BOJ,
HAaCHMYEHHUX arpecHBHUMHM 10 KapOoHariB Quroina-
Mmu (nepenycim, CO>) puU3BEI0 N0 YTBOPEHHS 30H
EHJIOKapCTy y MAacuBli  MeprelIbHO-KpeHastHOl
TOBIII.

Buxonsum 3 nporo, HamMmu OOYZOBaHO IpoC-
TOPOBY CHHEPreTHYHY T'eOJIOTO-TiPOreoIOriqHy
MOJIeTTb PO3BUTKY cy(o3ii Ta KapcTy y MacuBi Mep-
TeNbHO-KpEHASHUX  TOpiJ  HWXKHBOI  Kpeuau
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(puc. 1). Bona moxxe OyTd oIMcaHa HAaCTYIHHAM
YUHOM: TICIISI AyKe aKTUBHOTO TPOSBY Ha pyOexki
Kpeiu Ta maneoreHy Japamiiicbkoi $azu anbIiid-
CBKOTO TEKTOT€HE3y, MiBICHHUN OJIOK aKTHBi30Ba-
Horo IlerpiBchko-KpemiHCBKOTO pO3TIOMy B Mexax
Cearoripchkoi OpaxiaHTHKIIHAIL Oyno 3IifHATO
[5,7] 1 mig cy4yacHy TWOpy BiH NpeACTaBICHUH y
BUNIIAI "KpeimsiHoi ckeni". B mporieci reoorigaHol
icTopil perioHy Iei po3noM, sIK TeoJMHaMidHa CH-
CTeMa, IO BiIOMBAE MPOLIECH BEIMKUX MITUOMH [2],
BiJlirpaBaB Ba)XJINBY POJIb Y TEIJIOMAacoIepeHeceH-
Hi. 3aBOSKH HOMY TipCBKiI MOPOIM PI3HOTO BIKY
3a3HaBalM BIUIMBY DPI3HUX EK30T€HHHX Ta EHMO-
TeHHHUX MpOIECiB, sKi i 00YMOBHIIM PO3BUTOK Ta-
KHX TeOJUHAMIYHUX SBHII, K Cy(o3id 1 KapCT.

[HdinprpamiiiHe KUBICHHS MacWBY Meprelb-
HO-KpEUSIHUX TIOpix BiOyBaeThCS 3a paxyHOK
aTMoc(epHHX OMaaiB Ta IMOBEPXHEBUX BOM, SKi
1H(ITBTPYIOTECS CIIOYATKY y CHIIBHO TPIIIMHYBATi
MOpOAN BEpXHBHOI YacTHHU po3pidy. [lepecysato-
YHCh 3rOPHU BHU3 MiJ Ji€l0 CWI IpaBiTamii mo Tpi-
IIMHAUX KaHanax QirbTpallii pi3HOTO MOXOMKEHHS,
i BOOM XapaKTepU3YIOThCA TypOYICHTHUM THUIIOM
PYXy, CIPHUYUHSIOUH MEXaHi4HE pyHHYBaHHS Kap-
OOHATHHX TIOPi 3 HACTYITHUM MIEPEHECEHHSM IIPO-
IyKTiB pyWHYBaHHsS y MEXaHIYHHAX YacTKaX Pi3HO-
ro po3mipy. Cepen HUX OCHOBHOIO (DOpPMOIO € Cy-
CTCH3iliHa, sIKa, K HallMEHIa 3a po3MipaMH, Mae
HaigoBmI nuraxu Mirparii. Cycnensii, mo BUnaimm
3 BOJHUX TIOTOKIB Y BUIVISIL “KPEHISTHOTO MOPOIII-
Ky”’, IPUCYTHI HE JIMIE Y €K30T€HHHUX Ta JIITOreH-
HUX, a # y TekTOHOreHHuX TpimuHax. Cy¢o3iiHu-
MH TIPOIIECAMH OXOIUICHO 30HY BUIBHOTO BOJ000-
MiHy, sika cdopMmyBasacsi y BepXHiIH YacTWHI
"kpeiasHoi ckeni" (puc. 1).

3i 3MEHIIIeHHSIM IIBUIKOCTEH MOTOKIB 1HQ1IB-
TpamiiHUX BOJ 1 PO3MOAUIOM iX y TPIIMHHO-
MOPOBOMY TPOCTOpi KapOOHATHUX TOPiJ 3a ydac-
10 aniony HCO; Tta armocdeproro CO, Hmxue

30HU BUBITPIOBAHHS BiJIOYBAOTHCS MPOIECH XiMi-
YHOI B3aeMOZii iHQIIBTpaiitHIX BOJ 3 KAJIBIIUTOM
HWKHBbOKpeiasHol Topii. Came 1ie, BiporigHo, i
00yMOBWJIO PO3UIMPEHHS MPOCTOPY JESKUX 3 Jiia-
TEHEeTUYHHX TPILUH 3 YTBOPEHHIM KapCTOBHUX I10-
POYKHUH, 5IKi € TUIIOBUMH JUTs ertikapcty (puc. 1).
TekToHIYHI CyOBEPTHKAIBHI TPIIMHU YaCTKO-
BO MPHUIMAIOTh Y4acTb y CydYacHii iHGiibTparmii
aTMOCc(epHHUX ONaIiB, TOMy B HHUX TaKOX 3yCTpi-
Ya€EThCs CYCIICH3IMHUN Marepian cyQo3iiHUX mpo-
uecis. [Ipote iXHs OCHOBHA rigpogrHaMiuHa poOib
MoJIsira€e B iHIIOMY. YTBOpEHi B Pi3Hi 3a CHJIOIO Ie-
piomu  TekToHiuHOI  akTmBizaiii IleTpiBchko-
KpemiHChKOTO PO3JIOMY — BiJl MTOTYXHOI JIapaMiid-
ChKOT (Ha MeXi Kpelau Ta majeoreHy) Ta 3HauHO
cJ1abmIoi caBchbKoi (Ha MeXi MmajeoreHy 1 HeoreHy)
JI0 HAaWHOBIMIMX 1 cy4acHUX [7], i TpilMHY, SKi,
Mo CyTi, € HAUAPIOHINMH CKJIaJOBUMHU TIIMOWH-
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HOTO PO3JIOMY, BUKOHYIOTh Ba)KJIMBY POJIb y JIOKa-
JTHLHOMY TeIUTOMacoliepeHeceHHi. Sk 1 mo yciid 30Hi1
pO3JIOMY, TYT BiIOyBarOThCS MPOLECH OOMIHY MiX
pizHEMHU (QITFOITOMUHAMIYHUMHU Ta TiIpOreoauHa-
MIYHUMH CHCTEMaMH, 110 OOYMOBIIIOE BEPTHKaJb-
HE PO3BaHTAKEHHsI BOJ TIIMOOKOTO (POPMYBaHHS Ta
eHnoreHHnx GmoiniB 3 QopmyBaHHAM MOOIU3Y
3eMHOi TOBEPXHI TiTPOTCOTEPMIYHHX Ta TiIpo-
reoxiMigyamx aHomaiii [3]. Cepen KOMIIOHEHTIB
[JIMOMHHOTO TIOXO/DKEHHSI HaWBAKIIMBILLINM  JUIS
peakiiii po3uMHEHHsI KapOOHATIB IMiI36MHUMHU BO-
aMH € JIOKCHJ BYIJIEII0 (MOXJIMBO MaTamopdo-
TCHHOTO TIOXOKCHHS), SIKUM CHpPUSB PO3BHTKY
rinokapcty y macusi "KpeiinsHoi ckemi". Sk cBin-
YaTh Pe3yNbTaTd i30TOIMMHOTO aHaNi3y BYIVICHIO Y
aparoHiTi, M0 MOBCIOMHO 3yCTPIYAE€THCS HA CTIHKAX
TEeKTOHIYHUX TpinuH, CO,, sIKUH BiJirpaBaB OCHO-
BHY POJIb ¥ PEAKINisAX XIMIYHOTO pO3YMHEHHS Kap-
OOHaTIiB 1, 30KpeMa, KaJbLIWUTy: OyB, IIBUAINIE 3a
Bce, MmaramopdorennuM. Lle nae miacraBu miist BU-
IIeHHs y HIDKHIA 9acThHI "KpeinsHoi ckeni" 30-
HU TiITOKapCTy.

CyyacHa TEKTOHIYHa aKTHBHICTh pETIOHY
OpPOSBIATHECS HE JIMIE y 3arallbHOMY 3pOCTaHHI
CBATOTIpCHKOI OpaxiaHTHKITIHAMI 31 MIBHIKICTIO 10
2,0 mm/pik, a i y 3emiteTpycax, ki y 1913 Ta 1937
poKax BigOyBayMcs NpUOIU3HO 3a 50 KM MiBHIY-
HillIE Ta MIBACHHIIIEC TEPUTOPii AocimkeHb. Ll
MOIITOBXU BHKJIMKAIU HE JIMIIE KOJMUBAHHS PIBHS
BOJIU Y KOJIONSA3SIX, a U 3MiHY ii COJIBOBOTO CKJIaay
(3 picHUX — Ha coJioHi). Boau xmopuaHoro HaTpi-
€BOTO Ta CYNb(aTHO-XIIOPUIHOTO (HATPIEBOTO, Ka-
TBITIEBOTO) CKJIamy 3 MiHepamizariero g0 5,0-10,0
r/aM® 3yCTpivaloThCs TYT y KPEHISHHMX TOpojax i
3apa3 [6].

JocmimkeHHsT 0cOOIMBOCTEH PO3BUTKY CY(o-
3IHHUX Ta KapCTOBUX TIPOILECIB y MepreibHO-
KpEHJSHUX MOPOax HWKHBOI KpEWIu HAa TEPUTO-
pii CBATOTipCHKOTO MOHACTUPS A03BOJIMIIN 3pO0OHU-
TH HACTYITHI BUCHOBKHU:

1. ITig3eMHi BogM € OCHOBHMM YHMHHHUKOM PO-
3BUTKY T€OJAMHAMIYHHX MPOIECiB y KapOOHATHHX
MOpoAax.

2. TpilMHYBaTICTh MEPrebHO-KPEHasiHOl TO-
BIIi BEpXHBOI KpelHan B Mexax "KpenasHoi ckem"
MOB’s13aHa 3 PO3BUTKOM TPHOX T'€HETUYHUX BHUJIB
TPIIMH: BUBITPIOBAaHHS (EK30T€HHUX), JliareHEeTH-
yHHUX (JIITOTEHHUX) Ta TEKTOHIYHUX (E€HJIOTeHHHUX),
SIKI BHKOHYIOTH OCHOBHY TiIpOOMHAMIYHY pOJIb,
3a0e3neuyroun GUIBTPALIIO M0 HUX MiJA36MHHUX BOJI
PI3HOTO TTOXOKCHHS.

3. BaxmuBuMm Qakropom TerioMacornepeHe-
CEHHS, 3 SKHM II0OB’s13aHE BHUCXi/JHE PO3BaHTaXKEH-
HsI BOJ IMTMOOKHX TOPU3OHTIB Ta €HJIOTCHHHX (hITO-
iniB, € HOBa Ta CyYacHa TCKTOHIYHA aKTHBI3aIlis
[letpiBchro-KpemiHcbkoro posnomy.

4. BcTaHOBIIEHO, 110 Y KapOOHATHUX ITOPOIAX
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Puc. 1. T'eonoro-rifiponnHaMivyHa MojieIb PO3BUTKY CY(PO3iHHOCTI 1 KAPCTOBHX MPOIIECIB
y MacHBi MepreJbHO-KpelasHIX Mopi («KpeiinsHa Opuiay)

YMOBHI IO3HAYEHHS:
L. TpimumHM:
1 — BuBiTprOBaHHS (€K30TC€HHI); 2 — JIITOT€HHI (JliareHEeTU4HI); 3 — TEKTOHOTEHHI (EHJOTeHHI).
II. HanpsiMk# pyXy MiJI3eMHHX BOJI:
4 — au3xinani (1HQIBTpaniiHUX, Oe3HaIipHUX, 3 aTMOC(hEPHUM; 5 — BUCXITHUH (NMTMOWHHKX, HAITIPHHX,
3 engoreHHUM CO»).
I11. 30HM PO3BUTKY T€OMHAMIYHUX MPOIIECIB:
6 — cydosii; 7 — enikapcTy; 8 — rimokapcry.
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BEPXHBOI KpEeHAM Ha TEPUTOPil JOCTiIKEHb 3a yd-
aCTIO MiJA3EMHUX BOJ| BiJIOyBArOThCS T€OAMHAMIUHI
mpotiecH cy¢o3ii (TTOB’S3aHOI0 3 MEXaHIYHOIO JIIEI0
MiA3€MHUX BOA) Ta KapcTy (0OyMOBJIEHOTO Ximid-
HOIO B3a€MOJII€I0 BOIHUX PO3YMHIB i TiPCHKUX TO-
pim). Ilpu ipoMy, B 3aNIe)KHOCTI BiJ Te€HE3UCY Mij-
3emHHX Box Ta CO; i HanmpsAMKOM iX (inmprparii, y
KapOOHAaTHUX MOPOJaxX YTBOPIOIOTHCS 30BHI MOAIO-
Hi, aJie TCHETUYHO Pi3HI 30HH KapCcTy — MPHUIIOBEP-
XHeBa (ermikapceT) Ta DMOWHHA (TITOKapCT).

5. Ha ocHoBi aHamni3zy akTHyHOrO Matepiany
BIIEpLIC CTBOPEHO KOHIENTYalbHY MPOCTOPOBY
CHHEPreTUYHY T€OJIOTO-TiIPOTEOIOTiuHy MOAEIh
PO3BHUTKY TeONMHAMIYHHUX MporeciB cydosii Ta
KapcTy Yy  BEpXHBbOKpEHASHIH  MepreiabHO-
KpeHmsHii ToBIi CBATOripchKoi OpaxiaHTHUKITIHATI
sIKa JTO3BOJISIE BU3HAYUTU HE JIMIIEC B3a€MO3B’SI3KU
OKPEMHUX CHCTEMH “TIopoja — Boaa”, a il MOXITUBI
T€OJIOTIUHI PU3HUKH IS iICTOPUYHO-aPXITEKTYpHOTO
KoMITIeKcy CBATOTiIPCHKOTO MOHACTHUPSL.
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FEATURES OF GEOLOGICAL STRUCTURE AND PROSPECTS
OF GAS CONTENT IN ZMI1V BASEMENT LEDGE

B.T. Cyapxo, FO.B. Axumenxo, JI.B. Ienxo. OCOBJIMBOCTI F'EQJIOTTIHOI BY/IOBH I ITEPCITEKTHBH I'430HO-
CHOCTI 3MIIBCbKOI'O BUCTYITY ®YHJJAMEHTY. Posensinymo ocobnugocmi 2eono2iunoi 6y006u ma usHaueHo nepenexkmi-
68U 2azoHocHOCmi 3miigcokoeo sucmyny gynoamenny. 3 'scosano, wo xapakmep 6y008u nacmoxk ma ixwitl 1imono2iyHutl ckaao ooy-
MO8ReHi cmpyKkmypor 3miiecbKkoeo ONIOKY, 810 4020 MAKONC 3ANEHCUNb [ CIYNIHb HACUYEHHS 8V2le800HAMUL.

Ocaoosi nopoou sucmyny, wo npeocmasieHi mepueeHHo-KapooHamHuMu 8i0KIA0aMU NALe03010, Me303010 ma KAllHO3010, poO3-
Oumi po3pUSHUMU NOPYUEHHAMU PIZHUX HANPAMKIE ma COMAHUMU wmokamu. Lle cmeopuno nepedymosu ona ¢popmysannus pisHoma-
HIMHUX 3a NOXOONCEHHAM | popmoto 8yenesooHesux nacmok. Ceped HUX Nepesaxcaromsv MeKMoHIUHO- ma JNiMoa02IUHO-eKPAHOBAHT
Pi3HOBUOU. AHANIZ 2€0102TUHUX, TIMONOSTUHUX MA MEKMOHIYHUX 00CTIONHCeHb 0CcoOnUBOCmel Mepumopii 00CrioHceHb 003601U8 GU-
SHAUUMU K MONCTIUGL WIIAXU MA HANPIMKU Miepayii 8yeneso0Hesux Guroiois, max i Micys ix HAKONUYEHHS Y NACMKAX He Juuie Y Ho-
poodax 3miiecvroco sucmyny ynoamenmy, a i Ha YacmMuHi NIGHIYHOT NPUGOPMOBoL 30HU JIHINPOECLKO-I]oHeYbKOT 3anaduHu.

Knrouogi cnosa: syenesooui, cmpykmypa, miepayis, nacmka, nokiao.

B.I' Cyapko, 10.B. Axumenko, JI.B. Huwenko. OCOBEHHOCTH I'EOJIOTHYECKOI'O CTPOEHHA H ITIEPCIIEK-
THBbI T'A30HOCHOCTH 3MHEBCKOI' O BBICTYIIA ®YH/IAMEHTA. Paccmompenbi 0COOEeHHOCIU 2€0102U1eCK020 Cmpoe-
HUS U OnpedeleHbl NepPCneKmuesbl 2a30HOCHOCTY 3MUEBCKO20 8bICYNa (yHOamMenma. YcmanosneHo, umo xapaxkmep cmpoeHus io-
BYWIEK U UX TUMONLO2UYECKUL COCAB 00YCNI08IeHbl CMPYKIMYPOLL 3MUe8CcKo20 O0KA, Om Ye2o MaKice 3a8UcUm u cnmenetb HaAcvluje-
HUs Y211e6000pO0aMmU.

Ocaoounvle nopoosl BbICHIYNA, NPEOCMABIEeHHbL MEPPULEHHO-KAPOOHAMHBIMU OMILONHCEHUAMU NATIe0305, Me30305 U KAUHO304,
pazdumsl paspul8HBIMU HAPYUWEHUAMU PA3TUYHBIX HANPAGLEHUL U CONAHBIMU WMOKAMU. DMO c030a10 NPeOnoChlLIKu 05 opmupo-
6AHUSL PAZTUYHBIX HO NPOUCXONCOCHUIO U hopme Yene8000pooHbix nosyuiek. Cpedu Hux npeobaadaiom meKmoHuYecKu- u Iumonou-
YeCKU-IKPAHUPOBAHHBIE PAZHOBUOHOCU. AHANU3 2€0102UYECKUX, TUMONOUYECKUX U MEKMOHUYECKUX UCCIe008aHuti 0cobeHHocmell
meppumopuu uccie008anuil NO3G0UI ONPeOEUMb KAK 803MOICHbIE NYMU U HANPABTEHUsL MUZPAYUU Y21e8000POOHBIX PLIOU008, MAK
U Mecma ux HaKoNJeHUus 8 108YWKAX He MOAbKO 8 NOpoOax 3MUedckozo 6vicmyna QyHOamenma, Ho U Ha Yacmu ce8epHoll npubopmo-

6011 30Hbl [JHenposcko-/[oHeyKotl 6naouHbl.

Knrouesnie cnoga: y2ne6o0opoosi, cmpykmypa, Muspayusl, 108yuKd, 3a1exchb.

Actuality. Fuel and energy raw materials play
an important role in the viability of any country, as
almost all sectors of the economy are associated
with them, and to some extent, its political and
economic independence. Ukraine is among the
countries of the world that have stocks of all kinds
of raw materials, but the degree of stock coverage,
its production and use are different and in the total
amount they do not provide the necessary level of
state energy security.

The use of energy and raw materials is grow-
ing very fast today. Therefore as many efforts as
possible are required to prepare the required re-
serve fund objects (traps, structures) for purposeful
deep drilling in order to discover reserves of hy-
drocarbons.

The study of geological features, formation
conditions and types of hydrocarbon traps, litho-
logic-facial and reservoir properties of productive
strata, as well as generation sources and channels
of hydrocarbons income on Zmiiv ledge not only
indicates the presence of hydrocarbons in unattrac-
tive at first glance textures, but also shows how
important it is to study oil and gas in this other
similar areas.

Materials. Features of the geological struc-
ture of Zmiiv basement have been identified as a
result of processing and synthesis of materials

composed on the basis of studies by SE "Ukr-
naukageotsentr” and UkrNDIgaz.

Research methods. Exploration work was
united in three phases: forecast, exploration and
prospecting. Research methods included: geophys-
ical (seismic, gravimetric, radiometric, magneto-
metric), geological (lithological and stratigraphic,
tectonic, facial), hydrogeological (dynamics and
chemical composition of bedded water) and others.
At the regional stage the areas for priority study
have been allocated, the object of oil and gas ac-
cumulation — Zmiiv basement ledge as well as the
presence of hydrocarbon traps on the research ter-
ritory have been found.

At the prospecting stage rocks reservoirs and
overlays (fluid locks) have been found in the cut of
sedimentary thickness, their geophysical properties
have been determined, industrial gas inflows have
been obtained, and promising areas for detailed
exploration have been allocated. At the stage of
exploration, which defines the structure of traps,
phase conditions of deposits, physical and chemi-
cal properties of hydrocarbons and objects for re-
search and industrial development have been se-
lected.

Geological structure. Zmiiv structure is
mostly in Zmiiv district of Kharkiv region. Tecton-
ically, it is confined to the northern edge of the

© Suyarko V.G., Yakymenko Ju.V.,, Ishenko L.V., 2015
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Dnieper-Donets basin, which is part of the Dnie-
per-Donets avlakogene.

This structure is elongated and extends in sub-
latitudinal direction for almost 72 km. Zmiiv
basement ledge as a lifted block of Precambrian
basement is a slab, within which no Devonian salt-
bearing deposits have been found. That is why
moving-fluid thickness of salt rocks is missing in
the sedimentary cover,which could contribute to
the oil and gas structure formation. Sedimentary
cover is a three -storey structure and is compiled of
coal deposits, Permian, Triassic, Jurassic, Creta-
ceous, Paleogene, Neogene and Quaternary
systems.

Zmiiv ledge is limited by regional faults on
the north side (Baranovytsky-Astrahansky), a
downthrow is in the west forming pehedivsky
ledge, southwestern limit goes on salt stocks and
the north-east structure is limited by Bryhadyrivska
depression.

According to seismological data, a basement
dipping is traced from east to west which manifests
by step-like increase of sedimentary rock thickness
from -14-8000 m to -14000m, which deposits lie
with small angles of incidence. It should be noted
that the regional fault is not one downthrow but the
entire zone of parallel to it interruptions, apophyses
and smaller disjunctives which break Zmiiv base-
ment ledge. This determines the presence of traps
on the territory of the structure in the form of near-
fault blocks [2,3].

Features. It happened on faults linterruptions
where lateral movement of gas and condensate
flow in the direction of lifting layers took place. As
a result of obstacles - deep faults and salt rods
transverse directions of migration have formed.
Due to the movements of blocks on faults that limit
a seam zone ledge from the south, especially dur-
ing the migration period in the history of the re-
gion, the ways of fluids overflows from the im-
mersed zone to traps in Zmiiv ledge continuously
restored [5]. Medium and upper-Carboniferous
and lower-Permian sediments that contain high-
filtration layers and collectors packs can be the
ways for lateral movement of hydrocarbons, and

act as diffusion leaders, such as gases in the de-
struction of deposits [4].

The main reasons for the migration is com-
pacting of sediments and squeezing of fluids from
them into thinning areas. That is, under conditions
of pressure difference micro and macrocracks ap-
pear in clay rocks, through them hydrocarbons are
brought into the zone with lower pressure — reser-
voir [5].

Thus, there was saturation of traps with gas
and condensate. Within Zmiiv basement ledge they
are mostly tectonically shielded (near-fault blocks)
and lithologically screened (sandy strips associated
with fluvial-lacustrine facies) [1]. The productive
horizons are sandstones, siltstones and argillites
and fractured limestones of the lower and middle
carbon with low filtration properties (average K
from 3% to 7%) [7].

Having analyzed structural and lithological
features, it can be concluded that hydrocarbons
income to traps of Zmiiv ledge is associated with
lateral migration of transverse direction from gas
reservoir in Shebelinsk — Hrestyscheynsky area to
north-east (toward the board).

During the migration hydrocarbons are ex-
posed to chemical reactions and processes of mo-
lecular exchange through which chemical and iso-
topic composition of methane is always mixed.
Hydrocarbons can be mutually enriched, for exam-
ple, by gases that lie below and have different na-
ture of origin. Thus, heavy isotope composition of
hydrocarbon 3C in such deposits can vary from 48
to 35% [6,8]. Gases on the territory under study are
medium-methane,  half-oily and  methane-
naphthenic condensate.

Based on the given materials, it is possible to
forecast directions of hydrocarbon flows within
Zmiiv basement ledge. Because this structure is
part of the Dnieper-Donetsk Depression, the migra-
tion routes of hydrocarbons are spread to adjacent
geological structures. Therefore, tracing the direc-
tions of fluid flows movements, we can forecast
prospective for the accumulation of oil and gas
structures.
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ME303011 JUI3: TEPCIIEKTABH, METOIH JOCIJUKEHHS
TA OLIHKA HA®TOTA30HOCHOCTI

Iepcnexmuenuii me3o30ticokuil komnaeke [/]3 exnouae 6ioknaou mpiacy, opu i pankvoi Kpetiou. Jlauni npo nomenyiiny Hagh-
MO2A30HOCHICMb Mpiacy i IpuU Ha OEeKiIbKOX 0eCAMKAX JOKANbHUX CINPYKMYD, He PAXYIoUU 8I00MUX ME3030UCHKUX POOOSUY, HA AKUX
€ nponyujeHi nepcnekmusHi niacmu i yini cmpamuepagiuni KOMIIEeKCU, 2080PAMb NPO SUKTIOYHY YIKAGICTb Yb020 HANPAMKY OOCIi-
Oorcerv. Teopemuunux nepedymos, AKi 3anepeuyoms MOMCIUBICMb (OPMYBAHHA NPOMUCTIOBUX CKYNUEHb 8Y2l1e800HI8 8 Me3030i Ha
oinvwiti yacmuni mepumopii Cxiono-Yxpaincokoeo HI'B ne icHye, Haénaku, Ha nepesaxdcHitl Oiibulocmi 1020 CMpYKmyp npucymmi
CRPUAMAUGE 2eHeMUYHT, MISDAYIUHI I aKyMYIAYIIHI YMOGU ICHY8AHHSA MPIACOGUX, IOPCLKUX I, MOJICIUBO, - KPEUOOGUX CKYNUeHb Hagmu
i easzy. [{ns npoenoznux noxnadie mpiacoeoi i opcokoi cucmem J{J[3 xapaxmepHi Hesenuki i cepeoHi enuOUHU 3a82aHHS, CRPUSIMIUGE
mepmobapuuni i ciopoeeoximiuni ymosu. I[Ipononyemvcs payionanvbHuli KOMIIEKC poOim No GUsELEHHIO Me3030UCbKUX NOKIA0I8 |
3AIYYEHHIO iX 8 NPOMUCTIOB8Y PO3POOKY.

Knrouoei cnosa: kapomaoic, pospis, pecypcu, noxkiao, NOWLyKu.

IJI. Tpogumenxo, H.B. Bvicouanckuii, IE. Ceamenxo. ME3030H JI/IB: ITEPCITEKTHBBI, METO/bI HCCIE/OBA-
HHA H OLHEHKH HE®TEI'A30HOCHOCTH. [lepcnexmugnsiil me3o30tuckuti komniexce [[/IB exnouaem omiodcenus mpuaca,
1opbl U panHe2o mena. JawHbie Npo NOMEHYUANLHYIO HeQmMe2a30HOCHOCb MPUAca U 10pbl HA HECKOAbKUX OeCAMKAX JIOKAIbHbIX
CIMPYKMYp, He CUUMAs U3BECTNHBIX ME3030UCKUX MEeCMOPOXCOeHUl, HA KOMOPLIX eChib NPONYWeHHble NepCneKmueHvle niacmol u
yenvle cmpamuepapuueckue KOMIIEKCl, 2060PAm NPo UCKTIOYUMETbHbIN UHmMepec 9mo2o Hanpaeienus ucciedosanuti. Teopemuue-
CKUX OCHOBAHUL, KOMOPble NPOMUEopeyuny 6bl 603MONCHOCMU POPMUPOBAHUSL NPOMBIULIEHHBIX CKONLEHUL Y21e6000P0008 68 Me3030e
Ha npeobnadarowei wacmu meppumopuu Bocmouno-Ykpaunckoeo HI'B ne cywecmeyem, nanpomus, Ha 601buiell yacmu e2o cmpy-
Kmyp npucymcmeyiom Onaconpusimiuvle 2eHemuyeckue, MUepayuoHHbvie U aKKyMyIssmueHbvle YCI08Usl CYWeCmB08aHUs MPUACOBbIX,
FOPCKUX U, BO3MOHO, - MENI0BbIX CKONAEHUll Heghmu u 2asa. /[na npoeHOo3HbIX 3aedceli mpuacosoll i pckoti cucmemst /[/[B xapaxmep-
Hbl HeDonbluUe U cpeOHue 2nyOUuHbl 3ane2anus, onazonpusmmuvle mepmodapuyeckue u euopozeoxumuieckue oocmanosku. Ilpeonooicen

pauuommbnbzﬂ Komnijiekc pa60m N0 8bIAGNEHUIO ME3030UCKUX 3aedcell U B08eUeHUI0 UX 8 NPOMBbICIIOBYI0 paspa6om)<y.
Kniouesvie cnosa: Kapomaoic, paspes, pecypcsl, 3aj1€dCb, NOUCKU.

B JlninpoBchko-Jonerpkin 3amaguni (J1J13)
Ha JIEKUTBKOX CTPYKTypax y BifKIamax Tpiacy i
topu OyJIM BUSBIICHI, PO3BiJIaHi 1 BBEJICHI B €KCILTY-
aramito moknaau yrieBonHiB (BB). Ha mepikas-
HOMY OajiaHcCi y BIJKJIaZax Me303010 3apeecTpoBa-
Hi 3aracu BB mo pecsitu pomosumiax. Biqomo ta-
KOX IIPO MPHUCYTHICTb Ia30BOr0 MOKJIagy iy BiIk-
Jaaax Tpiacy yHikaiabHoro llleGenuHCbKOro posmo-
Buma [1]. Ha nux 11-tu ponoBuiax B Me3030iCh-
Kiif yacTUHI po3pi3y NPOAYKTHBHICTH HpUYypOUEHA
TIJBKH JIO Tpiacy — Ha 6-TH, TUIBKU 10 I0pY — HA 2-
X, JI0 Tpiacy i 1opu — Ha 3-X CTpyKTypax. 3a ¢a3o-
BUM cTtaHoM BB o¢iliiiHo BUSBIEHUMH B M€30301
€ 7 ra3oBux, 3 HadTOBHX i 2 HAPTOTa30KOH/ICHCA-
THUX MOKJaaiB. ['a3oBuii mokiaj y tpiaci Ha [lora-
PIIMHCBKOMY MigHATTI IMHCBKO-Po30uIIiBChKOTO
Ha(TOra30-KOH/ICHCATHOTO POJIOBHINA OIIHEHUH i
MOCTaBlIeHUI Ha nepkaBHUi Oamanc B 1985p. 3a
JaHuMu atinacy [2], noknagu BB B Me3030icbKuX
Binknamax J[/13 inmmx 10-tu pomoBu Oyiiv BUSB-

JICHI TIPOTATOM XPOHOJIOTTYHO KOPOTKOTO BiAPI3KY
yacy — 3 1950-ro o 1965-i1 poxu.

Came 3 cepequan XX CTONITTS TaJIe030UCHKI
NEePCIICKTUBHI ~ TOPH30HTH  CTalld  OCHOBHUMH
00’eKTaMM MOITYKOBHUX poOIT. B 11eii e yac mpo-
IaB iHTEpPEeC [0 MOJAJIBIIOTO IIAHOMIPHOTO BH-
BUEHHS BiAKJIAiB Me303010. | B ipyre AecATHITITTS
XXI BiKy Nasic030iChbKi TOPU30HTH 3JIUIIAIOTHCS
MPAaKTUYHO Oe3aJIbTEPHATUBHUMH LIBOBUMHU IIO-
LIIYKOBUMH 00’€kTamMu B perioni. | me B ymoBax,
KOJIM TIIMOWHU IIJILOBHX 00 €KTIB 1, BIAIOBIIHO,
BUTpATH HA 1X OCBOEHHS TUTBKH 3pOCTaIOTh. [licis
BUYEPIaHHS KPYIHUX 00’€KTIB B paMKax IMaHylo-
4oi cTparerii MomrykiB, po3mipu noknanis BB, 1o
3apa3 BiJIKPHBAIOThCS B MAJIC0301, CTANIN MTOPIBHIO-
BaHUMH 3 PO3MipamMH IOKJIaJiB, BUSBICHUX B Me-
30301 illle B CepeIMHI MUHYIOTO CTOMTTS. J[st mo-
HOBJICHHSI IHTEpeCY YKpaiHChKHX ()axiBIiB JIO He-
00XITHOCTI 1 JOLIIBHOCTI INIMOOKOIO BHBYEHHS
MEPCIEKTHB ME303010, B CBOiX IONepenHix myoi-
Kamisx [3,4] aBTopH, 30KpeMa, IoKa3aiu reojoriy-
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Hi 1 MPOMHCIOBO-TeO(]DI3NIHI TEPETyMOBH PETiO-
HaJbHOT Ha(TOra30HOCHOCTI BIOKIAIIB Tpiacy B
JJ13. Meta ganoi myOmikanii, - kpiM Tpiacy, npu-
BEPHYTU yBary TakoXX JI0 IOPCBKUX Ta KPEHIOBUX
KOMILIEKCIB ITOPia, TOOTO IO BiAKJIAMiB BCHOTO Me-
303010.

HunimHe noKodiHHS TEOJOTiB-MPAKTUKIB HE
Oyno 1 HE € OpIEHTOBAaHWM HAa CHCTEMHY OIIIHKY
MPOMYKTUBHOCTI Me303010. ToMy, Ha HAlly JYMKY,
Oyle JOpEeYHHM KOPOTKO OXapaKTepU3yBaTH YiKe
BCTAHOBJICHI OCOOJIMBOCTI TPOMYKTUBHOCTI ME30-
3010. JIJI EpEKOHIUBOCTI BUKOPUCTAEMO IS 11HO-
ro JaHi TiABKH MO OQimiiHO BUSBIECHUX POJOBU-
max BB.

QinbTpanifHO-€MHICHI BIaCTUBOCTI TPOIyK-
TUBHHX TOPU3OHTIB ME303010, 33 JJAHUMHU KEPHY Ta
MIPOMUCIIOBOI T'eO()i3MKH, KOJUBAIOTHCS B TaKHX
Mexax [2]:

- mopucTicTh — Big 0,056 B Tpiaci Pubanbcekoi
mwionti 1o 0,34 B 1opi Ha Binbkckkiii Ta PerreTHukie-
CBKiH TTOIIAaX;

- TPOHUKHICTh, — 3a aHUMHU IO Tpiacy, Bifg
(0,1 — 48)X10° mxm? nma KauaniBchKil miomi 10
4747,3X10°° Mmxm? Ha Binbcbkiii miomii.

[Tokpirnsa BUsIICHHX B Me30301 mokianie BB
(hikcyerbess Ha MOMHAx Bix 346 M Ha YepBoHO-
romiBebKi 10 1778 M Ha binbcpkiii mmomax. Ede-
KTHBHA BYIJICBOJHC-HACHUCHA TOBIIMHA TPOIYK-
THBHHUX TOPHM30HTIB BapifO€ BiJ MEPIINX OAMHHITH
10 42m.

Pesynpratu BunpoOyBaHb ME3030HCHKUX BiJI-
KJIaJiB CBiYarh, IO JJIsl TPOJYKTHUBHUX TOPHU30H-
TiB XapaKTepPHUMH € TaKi TIOYaTKOBI Ae€OITH CBEPI-
JIOBHH;

- razy — Big 56 10 9102 Tuc. Mm%/ 106y;

- Ha(ht! — Bix 6 1o 146,5 T/1006y.

B Tabn. 1 naBenmeHa indopmariis mpo moyar-
koBi 3armacu BB 10-tu oQiliiHO BUSBICHUX POJO-
BHII B Me3030MchkuX Bimkmamax JIJ13. 3 Hel Bua-
HO, 110 B CEpPeJHbOMY OJIHE POJOBHUINE MICTHUTh
Oing 2,8 muH TOH ymoBHoro manuBa. L{s nudpa
CyMipHa 3 CepelHbOI0 BEJIMYMHOIO 3alaciB pojo-
BHUIIL, IK1 B OCTaHHE

Tabnuys 1
[Touarkogi 3anacu BB o necsatu pomopumax y Me3030ichkux Binkiaamax /13
Hadra, [TonyTHuii ras, Tpuponmuit Konnencar, Hadgra + xonzaeHcar,
T'opuzonTtn 3 ras,
THUC. TOH MJIH M 3 THUC. TOH THUC. TOH
MJIH M
Opa 169,0 1,0 11866,7 109,5 278,5
Tpiac 4879,4 788,4 10437,4 147,96 5027,36
Me3o30it 5048,4 789,4 22304,1 257,46 5305,86

JEeCSITUPIYYS BIJKPUBAIOTHCS B TNIMOOKO 3aHYPEHUX
BiKiIajax maneo3or0. [Ipu mpoMy BapTo MaTH Ha
yBasi, MO BIAKIAIU ME303010 Ha O(DiliifHO BHSB-
JICHUX POMOBUINAX y CBil yac OyllM HEIOOIlHEHi.
[Ipo mepekoHIMBICTh TAaHOT T€3H CBiAYATH Pe3yIib-
TaTH CHemiaIbHUX Te0(i3UIHUX JTOCIiIKEHb CBEp-
JUIOBHH, MiJKpPIIJIeHI BUIPOOOBYBaHHIMHU. 30Kpe-
Ma, MOXKHa BIIEBHEHO TOBOPUTH IIPO HASBHICTH y
po3pizax Tpiacy Ta (abo) opu I[mmMHCBKO-
Pozoumriscekoro, PaguenkiBcwkoro, Pubdanbchko-
ro, Caraiigarpkoro, CoJIOXiBCAKOTO POIOBHII HO-
BUX MPOJYKTUBHUX IUIACTIB, sIKI OyJIM HEJO0OIIHEeH]
MPU TOYATKOBOMY PO3KPHUTTI ME3030MCHKUX BiIK-
JIaaiB.

[Monepenns myoOmikamis [4] Oyna mpucBsveHa
aHaJi3y NepegyMOB perioHajbHOI HagTOra3oHOC-
HOCTI BiIK/IagiB Tpiacy. B Hiif mokasaHo, o cepex
HIMPOKOTO CTpaTUrpadivHOro Jiana3oHy BijKIa-
IiB, B SKHMX 3 BHCOKOK HMMOBIPHICTIO IIPOTrHO3Y-
IOTBCS 00 €KTH, LIO iX MPOMHUHYIIH IIPH FE0JIOTOPO-
3BilyBaJlbHUX POOOTaX, NOMITHE MiCIle 3aiiMaloTh
Bimkiaaau Tpiacy. HemocTaTHs €peKTHBHICTH reo-

-73 -

¢iznuanx gociimkens ceepioBuH (I1C) 3 Busie-
JICHHSI TIPOAYKTHBHUX TIACTIB B Tpiaci HaHOUIbII
XapakTepHa JUIsl TIMHUCTOI Mayky T, 0 BUKIHU-
KaHO OCOOJIMBOCTSIMH 11 TOHKOIIIAPYBATOI JIITOJIOTI-
YHOT Oy/I0BH.

3 50-60-x pokiB MHHYJOro CTOpi44s, TOOTO
BiJ yacy BiAKpHUTTS pomoBuny BB y me30301, kom-
wiekc [JIC nornoBHUBCS HOBUMH iH(DOPMAaTHBHUMHU
MeTOoJaMH AOCHiKeHb. BUHUKINM HOBI TeOpeTHY-
Hi, METOJMYHI Ta 1HTEpIpeTaLiiiHi HalpaloBaHH,
HAaIlJICHI Ha MIJABUIICHHSI €(EKTUBHOCTI BUBYCHHS
reoJIoriyHuX po3pi3iB. ToMy cydacHHH KOMILIEKC
I'IC, 3 3amy4eHHSIM pe3yabTaTiB BUIPOOyBaHb Ta
neTpodi3uyHUX JOCTIHKEHb K ONOPHOI iHpopMa-
mii, TO3BOJII€ BIIEBHEHIIE OIIHIOBATH CKJIAIHO
noOyIoBaHi Po3pi3H, WO PO3KPUBAIOTHCSA OypiH-
HSM, y T.4. 1 po3pi3u Tuny mmHUCToro Tpiacy 1J13.

CxiagHOCTI Ta OCOOJMBOCTI OLIHKM TOHKO-
nrapyBaroro po3pisy 3a jganumu [JIC xopoTko 3Bo-
ISTHCS IO HACTYNHOTO. 3a MarepianaMu eleKTpu-
yroro (EK) ta innykuiiinoro (IK) xaporaxy Bupi-
3HEHHS y pO3pi3i Ta OIiHKA XapaKTepy HACHICHHS
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OKpEMHUX TIIIAHUX BEPCTB MOXIIHMBI TITBKH TIPH
YMOBI, IIT0 TOBIIFHA OKPEMOTO IIIAHOTO MPOoIIap-
Ky € Oumpmoro Hixk 0,5-1,0 m. I[Ipun MeHIHX TOB-
HIMHAX MiIIaHuX npomrapkiB BukopuctanHs EK Ta
IK He mo3BOMsiE€ SIK BHOKPEMHUTH Y PO3pi3i mimaHi
BEpPCTBH, TaK 1 OIIHUTH XapaKTep HACHYCHHS TOH-
KomapyBaroi mavku. [Ipy onTHManbHUX BETUYH-
Hax JiaMeTpa Ta BiIITOBiTHIN IMATOTOBII CBEPIIO-
BHHU PO3WICHYBAHHA TOHKOIIAPYBATOTO PO3Pi3y
Ha OMIIAHCHI Ta TJIMHHUCTI MAYKd MPHHIUIIOBO
MOXJIUBE 33 JAHUMH EIEKTPUYHUX MIKPOMETOIIB.

Skmo peectpariito miarpaM IPHPOTHOTO Ta-
Mma-BunipoMinioBanaa (I'K) ta immynscHOro Hew-
TpoH-HelTpoHHoro kapotaxy (IHHK) BukonyBatn
B PEXKHMI CHCMAIbHUX JeTadi30BaHUX JOCHi-
JOKEHb, 32 TaHUMH TaKUM YHHOM BUKOHAHUX METO-
niB 'K ta IHHK moxnnBe BHOKpeMIICHHS B TOH-
KOIIApPyBaTOMY PO3pi3i MIlIaHUX BEpPCTB, SKIIO iX
toBmuHa nepeBunrye 0,1-0,2 M. Ilo xommekcy
I'K-HK ToHKOImapyBaTuii po3pi3 po34IeHOBYETHCS
Ha OULIBII 1 MEHII MIIMAHUCTI OUISHKH. buremr 1H-
(hopMaTUBHUMU IJIS IOTO THITY PO3Pi3y € JBO30H-
noBi moaudikamii HK. CepsicHi reogizuuni miamn-
pueMcTBa YKpaiHH amapaTypHO i METOAWYHO 3a-
6e3neueHi Tppoma Momubikamismu HK: HeWTpoH-
HEUTPOHHUM KapoTaXX IO TEIUIOBUX HEUTpoHaX
(HHK-T), wneiitponauii ramma-kaporax (HI'K),
IHHK. 3a marepianamu no3oHaoBoro HK Moxkiu-
BO YIIEBHEHO iIeHTH(IKyBaTH B PO3pPi3i ra30HOCHI
milfadi BepCTBH, 1m0 MawoTh ToBHMHY 0,5-1,0 1
Oinpie merpiB. [Ipy 3MeHITyBaHHI TOBIIMH Tila-
Hux BepctB no 0,05-0,1 M po3nmiabHa 3MaTHICTH
PamioaKTUBHUX METOAIB He 3a0e3leuye BUUICHO-
BYBaHHsI OKpeMOl Mil[aHOT BEpCTBH B Madlli mepe-
LIapyBaHHA. 3a TAKMX YMOB IPOTH Na4KH Ieperia-
pPyBaHHS, IO MICTHTh TA30HOCHI MII[aHI BEPCTBH,
3a0e3MeYyeThCsl IPUPICT MTOKa3aHb BEIMKOTO 30Ha
HK BiZHOCHO BIANOBIZHUX IOKA3HHUKIB MAaJIOro
30H/1a B MTOPIBHAJIBHUX YMOBHUX OJWHHIX. [IpoTn
Mayk¥ TepeliapyBaHHs, [0 MIiCTUTh Ta30HOCHI
miaHi BepcTBH, eEeKT MPUPOCTy MOKa3aHb BEIHU-
KOTO 30HJa HaJl MOKa3aHHSAMH MaJioro 30H7a Oyme
HE HACTUIBKY TEPEKOHJIMBUM, SIK I YUCTOTO Ta-
30HOCHOTO MiCKOBUKA. AJle 1el eeKT (iKCyeThCsI.

st BUSIBIEHHA Ta30HOCHOCTI TOHKOILApPYBa-
TOTO po3pi3y iHPOPMATUBHOIO MOXKe OyTH TEepMO-
MeTpisi, 0COOIMBO y BUCOKOUYTIMBOMY BapiaHTi. i
e(EeKTHBHICTh HIDKUYE Oy/ie MPOJEeMOHCTPOBaHA Ha
KOHKPETHOMY MPUKJIIaI.

[Micnsg 60-x pOKIB MHUHYIJIOTO CTOpIYYSl Me30-
30MCBKI BIAKIAAM, Y T.4. BIAKIaI0 TJIMHUCTOTO TPi-
acy, B aOCONOTHIN OiIBIIOCTI CBEPJUIOBUH JOCIi-
JDKYBaJICh TUIBKH CKOpoueHnM Komiuiekcom [/1C.
Jluiie B MOOAMHOKHX EKCIUIyaTalliHHUX CBEPJIO-
BHHAX BMKOHaHI mociimkends merogom IHHK, sxi
y OLIBIIOCTI OCIHIPKEHUX CBEPUIOBUH TiATBEp-
AT TIPONYKTUBHICTh TIEBHUX TOPHU30HTIB Tpiacy
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YH I0pH SIK Y MeXaX paHille BUSBICHUX Y Me30301
POIOBHII, TaK i Ha iHMMX cTpykTypax /3. Yce x
METOIUKHU 1 TEXHOJIOTIT JOCHIPKEHHS 3 METOIO OLli-
HK{ TOHKOIIAPYBATOTO MIIAHO-TJIMHUCTOTO PO3pi-
3y B YKpaiHi y)ke HampanbOBaHi i MPOUIIIN TTEBHY
MIPaKTHYHY anpoOario.

3a ocobmuBocTsiMH OyZOBH pO3pi3y, MEBHUM
aHayioroMm rimHUCTOTO Tpiacy /13 € Bigkmamu HU-
JKHIX HIDKHBOJIAITIABCHKUX TOPHU30HTIB Ta KOCIBCh-
Kol CBITH HEOTeHY B OKpeMux 30Hax [lepeakapnar-
cekoro mporuny. Li Bigknaau Ilepeakapmarts ay-
K€ 9acTO TaKOXK MpeACTaBIeHI IepeniapyBaHHAM
TOHKHMX TIIaHUX BEPCTB 3 DIMHaMU. [Ipu rmmOu-
Hax 3ajisraHHs, MOPIBHIOBAHUX 3 ITUOMHAMU TJIH-
Huctoro tpiacy /I3, mimanHi BepcTBH HEOTEeHY
[lepenkapmnarTst MarOTh XOPOIIIi EMHICHI BIACTHBO-
cri. [lpu nmocraTHii TOBIIMHI TOHKOLIAPYBaTHUX
[Ma40K HEOTeHY, BOHU 3/1aTHI 3a0e3meuyBaTi KoMe-
pUifiHi TpuIUIMBH Ta3ly 1 B OCTaHHI POKH €
00’€KTOM TIOIIYKiB, PO3BIJAKH Ta eKcIuryaTarii. B
ICTOPUYHOMY IUIaHi, Ta30HOCHICTh TOHKOILApPYBa-
TUX Madok HeoreHy B llepenkapmarti Oyna moBe-
JIeHa 11¢ TMePIIMMHU TTONTYKOBUMHU CBEPIJIOBUHAMHU.
B cBepanoBuHax IBOTO PETioHy, O PO3KPUIIHN Tie-
PCUEKTHBHI MIIIAHO-TIMHKCTI BiAKIAAN HEOTEHY,
Oynmu po3poOieHi 1 MpONIIIN MPakKTHYHY ampoda-
[il0 CrelianbHi MPOrpaMu 3 METOIO HarpaitoBaH-
HSl ONTUMAJIFHOTO KOMIUIEKCY JOCHTIKEHb Ta Me-
TOJMKO-TEXHOJIOTIYHUX 3aC00iB OIMIHKH MOAIOHOTO
THUILYy pO3pi3iB.

MosxmBocTti ao3zonmoBoro HK nmemonctpye
puc. 1, Ha sSKOMy HaBeIEHO pe3yJIbTaTh OCIHi-
mxenb 3oH1aMu HHK-T HIDKHBOCApMaTChKUX Bif-
KJIaJliB HEOreHy B cBepasioBuHi B-Buxomis. ["azo-
HOCHICTh IMX BIOKIJIAOIB Ha IUIONII HOB’sA3aHa 3
MaykaMy TIepelnrapyBaHHS TOHKHX IUIACTIB Ta
NpoIIApKiB MiCKOBHKIB 3 TuHamMu. [llapysara riu-
HUCTICTh Ha4yok csrae 0,5 1 Ouibiie. Sk BUAHO, y
bOMY PO3pi3i €NeKTPOKapOTaXX MPAKTUYHO «Hi-
MHUI». Y TOM K€ 4yac, Ta30HOCHA MadykKa repeuiapy-
BaHHA (1269-287 M) 1 TOHKI BEpCTBH IICKOBHKIB B
3araiabHOMY iHTepBam 1262-1267 M BHPI3HAIOTHCS
[IEBHUM BiTHOCHUM TPHPOCTOM ITOKa3aHb BEIIUKO-
ro 30HJa HaJ BIAIIOBIAHUMH ITOKa3aHHAMH MaJIOro
3ona1a HHK.

Buxoasiuu 3 NOTEHIIIHHUX METOAMYHUX MOXK-
nuBocreld, 3a nanumu IHHK cig ouikyBaTu Oisibii
nomitHu#, Hbk Mo HHK, edekr mpupocty moka-
3aHb BEJMKOTO 30HJIA HAJ IMOKAa3aHHAMH MaJlOTo
3oua. [Tpu nmposeaenni IHHK cix 3a0e3nedyBaru
BUKOHAHHS TaKWX HEOOXITHHUX YMOB: METOIUYHOI
— peecrparlii HaBe/IeHOI IHTEHCUBHOCTI HEUTPOHIB
JIBOMA 30HJaMH Ha OIHIH 1 Till &e 3aTpuMIli; iHTe-
prpeTamiiHoi — 3iCTaBIeHHs PE3yJbTaTiB 000X 30-
HIIB B MaciiTadi 0JJHaKOBOI J10JIi BiJIOBIIHOT YMO-
BHOI OJIMHHLII.
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Puc. 1. Pesynbraru gociimkens 3ou1amu HHK-T Ta ominky Ha)TOra30HOCHOCTI TOHKOIIIAPYBATUX
MI[AaHO-TIMHUCTHX BIAKJIAJIIB HEOT€HY B CBepIoBHHI B-Brxkomis

[Ipu BumpoOyBaHHI Ta30HOCHUX TOPU3OHTIB
Ta eKCIUTyaTalii ra30BHX MOKJIaAiB TEPMOMETPis
BXOIUTh B KOMIUIEKC TiAPOAMHAMIYHUX JIOCIHIi-
IDKEHb 00CaJDKEHUX CBEPUIOBHH. MeToJ 03BOJISIE
JOCUTH YIIEBHEHO BUSIBIISITH 1HTEPBAJIH, IO Bijia-
10Th Ta3. DiI3UYHOI0 OCHOBOIO METONY € JIPOCEIb-
HUM e(QeKT Ha IpaHMli «IJIacT — CBEPAJIOBUHAY,
SIKMH TIPOSIBIISIETECS. TOHWKEHHSIM TEMITePaTypPH.
JociiTHO-MeTOAMYHUMU JIOCITI/PKEHHSIMH, TIPOBe-
JEHUMH TIi/1 KePiBHUIITBOM OTHOTO i3 aBTOPiB My0-
JiKarii, moka3aHo, 110, MPYU HEBEIUKUX TIIHOWHAX
3aJsiraHHsl MMOKJIA/IIB Ta3y, BUCOKOYYTIMBA TEPMO-
MeTpis iHQopMaTHBHA 1 TIPU TOCIIHKEHHI HeoOca-
JDKEHUX CBepUIOBHH [4]. B HeoOcamkeHnX cBep-
JIOBHHAX OCOOJIHMBICTIO TEXHOJIOTIT BUCOKOTYTIMBOT
TEPMOMETpIi € TPOBEJCHHS TOBTOPHUX JIOCII-
JDKEHb MICIS TiApo-AXHAMIYHOTO BIUIMBY Ha mepc-
MEKTHBHI IHTEPBAJIM, PO3KPUTI CBEPIIOBHUHOIO.
[eprmie nociiJpKeHHS BHKOHYETHCS TICHsST 3MEH-
LIEHHS pernpecii Ha NepCHeKTUBHI IIACTH, HOBTO-
PHI TOCIIPKEHHS — SIK MIHIMYM 4Yepe3 2—3 TOAWHU
nepeOyBaHHs CBEP/UIOBHHHU B CITOKO].

Ha puc. 2 naBezneHi pe3ynbratu reoizsmuHHX
JOCTIDKEHb TEPCHEeKTUBHUX MiIaHO-TIIMHUCTHX
ropusontiB H/I-2-3-4 B cBepmiosuni ' Jletns. B
IHTepBaJIi AOC/IKEHb Ta30HOCHI 1 BOJOHOCHI IUTa-
CTH 11eHTH(IKYIOTBCS 10 CTAaHJAPTHOMY KOMILIEK-
cy reojoro-reodizuunux podit. Tomy mocmigHo-
METOJIMYHE Bi/IMPAIIOBAHHS METOJIUKHU IPOBE/ICH-
HSl BHUCOKOYYTJIIHMBOI TEPMOMETpii Ui BHUIiICHHS
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ra30HOCHUX TOPW30HTIB 0a3yBajoch Ha OMOPHHX
naHux. B cBepmioBuHi I 3a maHuMH pajioakTHB-
HOTO Ta ENEKTPOKAPOTaXXy B MeEXKaxX TOPH30HTY
HJ/I-3 BHeBHEHO BUIIJCHI TA30HOCHUH IIJIACT Ha
nmouHi 415-464 M Ta BOIOHOCHUN Ha NIMOUHI
477-506 m. Y mexax ropusonty HJ/I-4 inentudi-
KOBaHi Ta30HOCHI MICKOBUKH B iHTepBanax 541-555
ta 562-578 M. Sk BuAHO Ha puc. 2, GOpMyBaHHS i
NOMTHOJICHHST TEMIIEPaTypHOTO MIiHIMYMY 3 4acoM,
ITicys 3MEHIIeHHS penpecii Ha TuracTy, (QikcyeTbes
IIPOTHU Ta30HOCHUX 1HTEPBAJIiB.

Bin Tpiacy mepelizeMo 0 iHIIUX CTpaTHrpa-
(hivanx omuHMIB Me303010 J1J13. FOpcerpki Bigkmagu
HE3TiTHO 3ajsraloTh Ha PI3HOBIKOBHX MOPOAAX
Tpiacy [2]. B ix po3pi3i mepeBaxaroTh cipi Tepu-
T'eHHI 1 KapOOHATHI YTBOPEHHS 3 PEIITKAMHU MOPCh-
koi ¢aynu. Ha Bciii Tepuropii /13 Binkinamu opu
MIPUCYTHI Y 00CsI31 CepeIHbOTO i BEPXHBOTO BiIIi-
niB. Buille ropCchKHX BIAKIAIIB 3aJIAral0Th YTBO-
pPEeHHS KpeiaoBoi cucteMu. BoHM BKIIIOYAIOTh HU-
KHBOKPEHZOBI KOHTHHEHTaJbHI TEPUTEHHi (TOB-
mHO J1o 160 M) Ta BEpXHBOKPEWZ0OBI MOPCHKI
MeprenbpHO-KapOoHaTHi (10 800 M) BimKmagy.

AHani3 npuBeAeHHX B TaOm. 1 AaHWUX CBij-
YUTh, IO TI0 IOPCHKUX TOPU30HTAaX Ha JIEP)KaBHOMY
Oaytanci 3apeectpoBaHo 43%, a MO TPiacCOBHUX —
57% odiuiiiHO BUSABICHUX y Me30301 MOYaTKOBUX
3anacis BB. Ha pogoBuiax 3 ycranoBieHoo Hag-
TOTa30HOCHICTIO B IOpi MPOJYKTUBHUMHU € BiJIKJIa-
JTU CEPETHBOTO BiJUILTY; I1e — IEPEBAYKHO MIIIaHi
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Puc. 2. BusiBiieHHsI B TOHKOIIIAPYBaTOMY pO3pi3i Ta30HOCHUX TOPU30HTIB 3a Pe3yJabTaTaMu CIeliallbHUX Tep-
MOMETPHUYHUX JIOCII/DKEHb B cBepaioBuHI I JIeTHs

TOPU30HTH 0AOCHKOTO sIpycy. BoHM MaroTh X0po-
ri puUIBTpaIiHHO-€MHICHI BIACTUBOCTI 1 TOBIIHMHH,
IO J03BOJISIIOTH 3aJI0BUILHO BHOKPEMJIIOBATH iX B
po3pizi Ta ominoBaru no ['JIC. V mopiBHsAHHI i3
pO3pi3oM Tpiacy, IMilllaHi TOPHU30HTH Oakocy —
MEHII [IMHUCTI; MiIaHO-TIMHUCTE NepelapyBaH-
HSl TOHKMX BEpPCTB y pO3pi3i HE € PO3MOBCIOIKE-
HuM. ToMy Jiy’e CKJIQJIHUX METOAMYHHX Ta IHTEp-
MpeTaIiifHuX MpooJIeM 3 BUWICHOBYBAaHHS Y pO3pi-
31 Ta OLIHKM XapaKTepy HACHYEHOCTI MiI[aHUX TO-
PH30HTIB cepeTHhOT FOPH TPHUHIIUTIOBO HE TIOBHHHO
OyTu. IcHyBasy i MOKY 110 ICHYIOTH TaKi MCUXOJO-
riuHO-OpraHizamiifHi mpoOneMu: IOPChKi  YTBO-
penns B JI/I3 yce mie He BHU3HAIOTHCS MUTLOBUMH,
TOMY BOHH JIOCTI/DKYIOThCS OOMEKEHNM KOMILIEK-
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COM reoyioro-reo(izmuyHuX MeToNiB. Y pasi BHKO-
HaHHS TOBHOTO JeTanbHOro komriekcy I[JIC, ori-
HKa MPOAYKTHBHOCTI MIIIAHUX TOPU3OHTIB cepell-
HBOI I0pM NMOBHHHA BUPILIyBaTUCh JOOpE 1 3a0Bi-
JILHO.

B tepurenHo-kapOOHATHMX YTBOPEHHSX BEp-
XHBOTO BUIJIUTY IOpM Ta TEPUTCHHHUX BiIKIIamax
HIDKHBOT Kpeiau nokiaau BB moku mo He BusB-
neHi. Ha nymky aBropiB myOmikarii, TUTbKU Iei
ronuii akT He TIOBHHEH XapaKTepHU3yBaTH BEpX-
HBOIOPCHKO-HMKHBOKPEHIOBI BIJIKJIAIN SIK HEMep-
cnektuBHi. [lo-miepirie, 1 BiAKIAAM IJIECIIPSIMO-
BaHO HE JIOCII/PKYBAIKMCH 1 HE BUIPOOOBYBAJIKCH.
[lo-mpyre, BoHM MarOTh CBOi IE€BHI JIITOJOTIYHI,
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rigporeonoriyai Ta reodi3udHi 0COOIMBOCTI, SKi
MH CIIpoOy€eMO TIOKa3aTH.

VY nopiBHSHHI 3 YTBOPEHHSIMHU CEpENHBOI I0pH,
BIJIKJIQJIM BEPXHBOTO BTy MarOTh OiNbII Pi3HO-
MaHITHHHA JiToJOTiYHUI ckiax. KpiMm mimanux i
JIMHACTUX TIOPiM, B pO3pi3i KIMEPHIZHKOTO SIPyCy
MPUCYTHI BalHAKH, SKi MiCUSAMHU TIHUHUCTI. HikHS
Kpeiaa CKIajJieHa YepryBaHHAM [MIIIAHUCTUX 1
IJIMHUCTUX IIIACTIB Ta MPOIIAPKIB, SKi IEPEKpHU-
BaIOThCS TMOTY)KHOIO TOBIICID MEPrelIbHUX TMOpPiA
BEPXHBOTO BiJIiNTy.

CKITagHICTh OIIHKY PO3pi3y BEPXHBOI IOpH Ta
HWKHBOI Kpeitnu 3a manumu [JIC oOymoBieHa He
TUTBKU JITOJOTIYHOK HEOMHOPIAHICTIO IMX BiJIK-
nmaniB. BoHa Takok BHKJIMKaHa 3MIiHOIO MiHepalli-
3amii IJIaCTOBUX BOJ, SKa HWMOBipHa MO PO3pi3y
KIMEPHI3bKOTO SIPYCY BEPXHBOI IOPU Ta HMKHBOI
kpeiian. 3a maHmMu ariacy [1], MiHepamizaris
IJIACTOBUX BOJ y BIKJIAJax ME303010 HaWOiibIIe
3aJIeKUTh BiJl NTUOWHM 3aJATaHHS [BOTO KOMILIEK-
cy. Ha BusiBneHnX pomoBHIIAaX €KCIIEPUMEHTAIBHO
YCTaHOBJICHO, IO BOHA 3MIHIOETHCS Big 5 T/ B
Tpiaci PyHiBmmHChKOI miomi go 150 r/n B ropi
ComnoxiBchKOi TUTOIII.

Binkmagy xiMepupKy Ta HIDKHBOT KPEeUIu 10-
CUTHh IUPOKO TpEeACTaBJIeHI B MiBHIYHIN mpubdop-
TOBIH Ta IeHTpaNbHIl YacTtuHax J[J13. Bigkmamu e
BUTPUMAaHMMH TI0 IJIONII Ta po3pisy. Ha 3Beaenomy
po3pizi JainpoBchko-/{orenbkoi HadTOra30HOCHOT
obmacrti, 3a O.}O. Jlykinum [2], DIMHHCTI yTBO-
PEHHSI BEpXHBOI IOPH BIJHOCSTHCS JI0 OCHOBHHX
(roinoynopiB; 3a MUMU X JaHUMH, (IIHOiI0YyTIO-
POM € TaKOX TOTY>XHa KOMOiHAIlisl TJIMH TOPIIITHBOT
YaCTUHH FOPU Pa3OM 13 MeprejlbHUMH YTBOPCHHS-
MU BEPXHBOI KpEeHIH.

VY po3pi3i KIMEPUAKCHKOIO SIpyCy BEPXHBOI
IOpH TIJIACTH BAIHSKIB 1 MICKOBUKIB, a Y HIDKHIH
Kpeii miacTu mickoBuKiB 3a qanumu [JIC Biami-
Yar0ThCSl HU3bKOIO IPUPOTHOIO TaMMa-aKTHBHICTIO.
Taki myacTi Ha 0araThOoX CTPYKTYpax MarTh SK
BHCOKI, TaK i HU3bKi 3HAUCHHS MO31pPHOTO eNEKTPH-
yHOro onopy. HeoqHakoBicTh BEIMYMH MO31pHOTO
OTIOpY IICKOBHKIB Ta BAIHAKIB HifIK HE MOSCHUTH
TUIBKY 3MIHAMH JIITOJIOTI] YU €JIEKTPUYHOIO OIOPY
IUTACTOBUX BOJ. MOXKJIMBHMH HPUYMHAMH TaKOTO
SIBULIA MOXYTh TakoX OyTH BiIMiHHOCTI B TNTUOMHI1
30HH TIPOHUKHEHHS TPICHOTO (iNBTpary MpoMHBa-
JMBHOT PIIUHH, a TaKOX BIJIMIHHOCTI y XapakTepi
IJ1acTOBUX (PIIOiNiB, SKMMW HACWUYEHI ILIACTH-
KOJICKTOPH.

Ipo Te, 110 TIIACTU-KOJIEKTOPH BEPXHBOT IOPH
1 HWOKHBOI Kpelan MOXyTh OyTH HacHYeHi ByIJie-
BOJHSIMH, CBi4aTh i OKpeMi IpsAMi 03HaKH, 3adik-
coBaHi y pi3Hi yacu npu OypiHHi cBepmioBuH. [lle
y 50-Ti pOKM MHUHYJIOTO CTOJNITTS MpH OypiHHI CBe-
panoBuHn 13-ConoxiBcbka Ha TpaHUILl BEPXHBOT
KpeWaIr 1 KIMepUIKy OyJid BiJIMiYeHI Ta30IPOSIBH.
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B oneparmBHHX BHCHOBKAax 3a JaHUMH OOpOOKH
I'ZIC 3agokyMeHTOBaHA PEKOMEHIAIlST HAa BHUIIPO-
OyBaHHS TUIACTIB-KOJIEKTOPIB 3 METOIO 3’sCYBaHHS
ix xapaktepy HacudyeHocTi. Bimomocti momo pea-
mizamii i€l pexomMeHpmarlii BiACyTHI. 3a JaHUMH
«YkpOyprazy» (M.I. VYmpsaoB, O.E. Skosiues,
1985 p.), B cBepanoBuHi 68-5061yHiBCEKA 3adiKkco-
BaHI Ta30IpOsSBU Yy MIJOIIBI HIDKHBOI Kpehan 1 Ki-
Mepumki. BunpoOyBaHHS 00’€KTiB y ME30301Ch-
KHX BiIKanax mi€i cBepJIOBUHU HE MPOBOAMIOCH.
3a  ycuum mnosimomisieHasim  O.E.  SIkomneBa
(1987p.), B mpotieci po30yproBaHHS BEPXHBOIOPCh-
KHX BifKnaniB B cBepanioBuHi 18-KernviBcbka ¢ik-
CyBaJIMCh BOJO-TazonposiBu. O0’ekTH B 10pi He Oy-
7 BUMpoOyBaHi Yepe3 HerepMeTUIHICTh TEXHITHO1
xonmorn. B Kym’sHCBKiH OMOpHIN CBEpANIOBHHI,
npoOypeHiii Ha nepukiiHami IliBHiuHO-T0MyOiB-
CBKOTO CTPYKTYPHOIO HOCY BalHSKH OKC(HOPHACH-
KOTO SIpyCy B KEpHI MaJIH 3arax CipKOBOJHIO 1 Had-
TH, TIpU iX po30ypIOBaHHI BiAMIYalUCh Ta30Mposi-
BU, HAQTOBI TUTIBKH 1 MaAiHHS TYCTHHH OypOBOTO
po3unny. Ha Marnonepenenuacekii  CTPyKTypi
IpY TIPOXOMKEHHI KIMEPUIKCHKUX TOPiJ crocTe-
pirajJoch CHJIBHE Ta30NpOSBICHHS, I1HTCHCHBHE
po3rasyBaHHS PO3YHHY B TPINIiHYBaTHX ITiCKOBH-
Kax KIMEPHKCBKOTO spycy. JlocmimKkeHHIMA Kep-
Ha TYT BHUSABJICHUU BMICT B IOPCHKHX 1 KpeWIOBUX
nopofax Jjerkux OitymiB. Ha CrapoOinbchKiit
CTPYKTYpi Ta30MpOSIBIIEHHS CIIOCTEPIrannch B ce-
HOMAHCBHKHUX MCKOBUKAX KPEHIOBOI CUCTEMH.

Ha puc. 3 HaBeneHa reodiznyHa xapaKkTepHc-
THKa PO3KPHUTOI cBeputoBHHOIO J-I'ansu yacTuHH
PO3pizy Me303010, L0 NPEACTaBICHAa NOrPaHUYHH-
MU BiJIKJIaJJaMU MK I0pOIO 1 Kpeitioro. J{Ba miactu
BaITHSKIB Y KIMEPUKI BiI3HAYAIOTHCS BHUCOKHMU
BEJIMYMHAMH CEPEIHBOT0 Yacy T JKUTTS TEIIOBHX
HEHTpOHIB. BUCOKI BEJTUYMHU T MOXYTh OyTH 3y-
MOBJICHI a00 JyXe HHU3bKHUMHU KOJEKTOPCHKUMHU
BJIACTUBOCTSIMM LMX IUIACTiB a0o0, SKIIO IUIACTH €
KOJICKTOPaMHU, 1X BYIVICBOIHEHACHUCHICTIO. Buie
BiJl MTOKPIiBJIi BEPXHBOTO TUIACTA BAIHSKIB, TI0 PO3-
pi3y KIMEpUKCHKOTO SIpyCy Ta B MIIHIXOKI HUXK-
HBOT Kpe¥au ax 1o mubuan 1275 M, TutacTu Kose-
KTOPIB CKJIaJCHI IMICKOBUKAMH, III0 BiIMI4alOThCs
MOHW)KEHUMH BEIWYMHAMH T, 10 Komiuiekcy EK-
HK nnactu xonekTopiB y 3a3HaueHOMY 1HTEpBai
OJTHO3HAYHO XapaKTEPU3YIOThCS SIK BOJIOHOCHI.

VY BigKIagax HIKHBOI KpeWIn Ha TIHOWHAX
1275-1131 M, BHOKPEMIIIOOTHCS JIBI MAYKU TiIa-
HUX IoacTiB 3 Bucokumu T 1o HK i mozipHumu
oropamu Ha 30H1ax EK. ¥V Tomy xk po3pisi, Mixk
3raJlaHUMHM NAYKaMH 1 BULIE BEPXHBOI, IUIACTH IIiC-
KOBHKIB XapaKTepHU3YIOTbCsl MOHM)KEHUMH 1 MO3ip-
HUMH OTNIOPaMH 1 BEJIMYMHAMH CEPEIHBOTO Yacy T
JKUTTS TEIJIOBUX HEUTPOHIB; 11l mickoBuku o IJIC
OLIHIOIOTECS SIK BOJOHOCHI. A OCh ABl ITAQYKH IIi-
LIAHUX IUIACTIB 3 BUCOKUMHU T 1 BUCOKMMU OIIOpa-
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MH Ha 30HAax EK, 32 TaHUMU HassBHOIO KOMILIEKCY
I'JIC maroTs 1Ba BapiaHTH iHTEPIIPETAITii:

- abo 3a yac OuIs OJHOrO POKy micis oOca-
JDKEHHS CTOBOYpa CBEpAJIOBUHH KOJOHOIO 1 10 jAa-
tn ipoBenenHs IHHK y 6mmxkHiit mo croBOypa 30H1
MIIIaHUX TUTACTiB He po3(opMyBasiack 30Ha ITIPO-
HUKHCHHS;

- a00 MIACTH-KOJEKTOPH B IHX MadKaxX HACH-
YeH1 ByTJIEBOHSIMHU.

ToGto, aHani3 icHyrouux wmarepianis [JIC, 3
ypaxyBaHHSM TEBHUX MpPSIMUX O3HaK HadTOraso-
HOCHOCTI, JI03BOJISIE CTBEPKYBaTH, [0 KaHOHIYHI
BHCHOBKHU TIPO O€3MEpCIEeKTUBHICTh B Hag)TOra3o-
HOCHOMY BiJIHOILLICHHI YTBOPEHb BEPXHBOI IOpH Ta
HWKHBOI KpEHAH CIi/T BBOKAaTH HEOCTATHRO ITEpe-
KOHIIUBUMH. ABTOpPH JOTPUMYIOTHCS TPHHIIHUITY,
chopmynboBanoro B.S. Cokonmoum: «¥Yci oka3u
0e3nepCreKTUBHOCTI MMOBUHHI OyTH MEPEeKOHIUBU-
MU, OTHO3HAYHUMH Ta BUYEPIHUMH. bynb-aKy He-
BHU3HAYCHICTh 200 CYMHIB CIIiJ] PO3IVISAATH SIK J10-
Ka3 Ha KOPHUCTh IyMKHU TPO TUIACT SIK TIEPCIIEKTUB-
HUR 00’exT» [5]. Buxomsum i3 mporo MpHHIUITY,
MEPEKOHJIMBUX, OMHO3HAYHUX Ta BHUYEPITHHUX JOKa-
3iB 0E3MEepPCIEKTUBHOCTI BEPXHBOIOPCHKUX Ta HU-
KHBOKPEHIOBUX BIIKJIANIB BiHAWNTA HEMOXIIHBO,
00 IIiecTpsMOBaHO BOHH HE BHBYAINCH. oMy
MOCTaHOBKA POOIT 3 MOLIYKY Ta JAOPO3BLAKH Ha IIi
KOMIUIEKCH € OOTPYHTOBaHUM HAIPSMKOM, SIKUM OH
MapaioKCalbHUM BiH He ysABIsBCcs. OcoOmuBo 3
ypaxyBaHHSIM HasSBHOCTI MEPEKOHJIMBHX J[OKa3iB
MEPCIEeKTUBHOCTI BiJKIAIB Tpiacy 1 CepeaHbol
IOpH, 10 3aJSTAI0Th HUKYE.

[lincymoByroun monepenHi [4,6] Ta BUKIaeH]
y miid myOriKanii aHaiTHYHI MaTepiajy, 3ayBaKu-
MO, 110 NEPCHEKTUBHUN ME3030HMCHKUI KOMILIEKC
TTOBMHEH BKJIIOYATH BIAKIATU Tpiacy, IOpH 1 HUXK-
HBOT Kpelu. 3arajpHa TOBIIMHA [[HOTO KOMITIEKCY
csarae 1000-1500 M i Ginbire. Bin mmpoko po3mo-
BCIOJDKEHUI B IIEHTPaIbHIA Ta MiBHIYHIN TpuOOp-
toBii wactuHax J{/13. JIng HbOTO € XapakTepHUM
CTPUSATINBE JIUIsl HAKOTIMYCHHS i 30€pPEIKEeHHS CKY-
myeHp BB criBBiHOMIEHHS B PO3pi3i TOPU3OHTIB-
pe3epByapiB Ta TOPH3OHTIB-IOKpUIIOK. lle 3Ha-
YHTh, 10 MEPCIEKTUBHUN KOMILIEKC ME303010 Ha-
crpaBii € OUIBII TMOTYXXHHUM, HIXK TOH, o OyB
YCTaHOBJICHHUH 3a pe3yjibTaraMH JOCIIDKeHb Ha-
IIMX MOTMEPEHUKIB, a TIOTIM 3a0yTHIl HAIIUMH CY-
yacHukamu. CreniaibHO 3a3HAYMMO, IO JIOCHi-
JDKEHHS BEPXHIX MOBEPXiB ME303010 Y CKJIaji Bep-
XHBOI I0pH Ta HW)KHBOI Kpelau, sIke HaMU IIPOIIo-
HYETBCSI JIO JICTaJIbHOTO BUBYCHHS yIepile, He To-
TpeOyBaTuMe 3HAYHHX CIEHiadbHUX KalliTalbHUX
BKJIaJieHb. BepxHi moBepxu Me303010 MOBHHHI BU-
BYATHCh THMH X CBEpPJIOBUHAMH, IO MAalOTh Oy-
PHUTHCH Ha Tpiac 1 CEpe/IHIO 0Py, BUCOKA TePCIIeK-
TUBHICTb SIKUX € OUTBII OOTPYHTOBAHOO.
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IToniepenHBO OIIHUMO MOMKITUBHU TIOTEHITIAN
npupocty 3amacie BB B Me30301. Bukonyroun moc-
JPKEHHS 3 BJIACHOI TBOPYOI iHiliaTuBu 0e3 Oyib-
SIKOTO (piHAHCYBaHHS, aBTOPU BXKE MArOTh I€OJIOro-
reoi3uyHI JaHi MPO MOTEHLIHHY HAa(TOTa30HOC-
HICTB Tpiacy 1 I0pH MiHIMyM Ha COPOKa CTPYKTypax
JJ13, He paxyroouM BiJOMHX ME3030MCHKHUX POAO-
BHIII, HAa SKHUX € K OKPEMi IPOIYIIEeHI ePCIeKTH-
BHI IJIACTH, Tak 1 Ml cTpaTurpadivdHi KOMITICKCH.
3a HamMMHM OIIHKaMHM, MICIIs peatizallii creriaib-
HOi mporpamu reodiznuHux i OypoBuUX poOIiT Ha
Me3030H Ta BUIIPOOOBYBaHHS, 6mu3pko 80 % 3 HO-
BUX IJIONI 3a0e3meyars OTPUMaHHS KOMEpLiHHHX
MPUIUIMBIB Ta BIAMOBIJHE HAPOLIyBaHHS IOBene-
Hux 3anaciB BB. Ockineku 3a nqanumu tadn. 1 on-
HE POAOBUILE Yy ME3030i MICTUTh B CEPEAHBOMY
Oinst 2,8 MIIH T. Y. II., TO IPOBEJICHHS PO3BiTyBallb-
HUX POOIT Tinmbku Ha mepmux 20-TH MEepCHEeKTHB-
HUX 110 M€303010 CTPYKTypax IMOBHHHO 3abe3nedu-
TH OpiEHTOBHUIA MpupicT 3anaciB 2,8x16=44,8 miH
T. y. 1. [IpOAyKTHUBHICTh ME303010 HE OOMEKHUTHCS
NEPUIMMHU CTPYKTYpaMH, IMEPCIEKTUBHICTh SKHX
yke oOrpyHTOBaHa aBTOpaMH. Y pasi MOJAIbIIOro
[JIECTIPSIMOBAHOTO BHBYCHHSI Ha(TOTa30HOCHOCTI
ME3030MChKOTO KOMILIEKCY MPOTHO3HUM TMPHUPICT
nmoBeneHux 3amaciB BB moBuHeH Oyt 3HauHO Oi-
JBIIUM HAIIol MOMEPEAHBOI OIIHKH, SIKA CTOCY€ETh-
s TIJIbKY YaCTHHH JIOKaJIbHUX 00’ ekTiB JI/13.

[IporHosui pecypcu BB mMe3030iicbkoro koM-
IUIEKCY MaibKe B MPSIMOMY CEHCI «JIeKaTh Ha TIOBe-
pXHi». Matoun HeBeNnWKi DIHMOMHU 3alisiTaHHs, OC-
HOBHI TIOITYKOBI 00’€KTH M€303010 30Cepe/KeH] B
paiioHax po3BHHEHOi BHUIOOYBHOI iH(PACTPYKTY-
pu. Tomy, mpu TIEBHOMY CTHMYNIOBaHHI 3 OOKy
LEHTPaJIbHOI BIau, IeH HAIPSIMOK POOIT 34aTeH B
KOPOTKiI CTPOKHM 3a0e3MeUnTH peaibHi MPHUPOCTH
BU100yBaHHs HATH 1 razy B KpaiHi.

Ski MeToIu NOCHiPKEeHb TTOBUHEH Tependava-
TH UEHd «HOBUM-CTapuil» HANpsSMOK IOIIYKOBUX
po0it?

[Mo-nepure, mpoBeneHHs siiepHO-Te0(iI3HIHIX
JNOCTIUKEHb Ta BHCOKOYYTIMBOI TepMOMETpii B
ICHYFOUMX eKCILTyaTallifHUX Ta 1HIIUX CBEPIJIOBH-
Hax, IpoOypeHUX Ha MaJIe030MChbKiI TOPU30HTH, SIKI
MPOCTOIOIOTH 13 Oyab-akux npuumH. OOpoOka Ta
iHTepIpeTalis OTPUMaHUX MaTepianiB pa3oM 3 Jia-
HUMH TIPOBEJCHOTO mpH OypiHHI CTaHAAPTHOTO
xomiiekcy [/IC. BumpoOGoByBaHHA B OKpeMHX
CBEpAJIOBUHAX CTAaporo (oHAy MNepCrleKTUBHUX
00’€KTIB, SIKIIO 1€ I03BOJISIE ICHYIOYa KOHCTPYKIIis
CBEPJIJIOBHH Ta X TEXHIYHUI CTaH.

[lo-gpyre, BUKOpUCTaHHS, O MOXJIUBOCTI,
HasBHUX MarepianiB CEHCMIKH ISl BHKOHAHHSI
CTPYKTYPHHX MOOYIOB 10 BiAOMBAIOYUX TOPH30H-
Tax Me303010. [Ipu HeoOXigHOCTI, MOCTaHOBKA Ha
OKpEeMUX JIOKaJbHUX AUISHKaX YM 30HaX LiJIbOBUX
CEHCMIUYHUX POOIT JUII BUBYCHHS CTPYKTYPHUX
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0COOIMBOCTEH Me3030MChKOro KoMruiekcy. Ieoro- - B MEXax IMPOCKTHUX TOPHU30HTIB ME303010 -

ro-reoizuuHi MOOYIOBH Ta y3araJbHEHHS 3 Me- CYIUIBHMHA BimOip Ta KOMIDIEKCHI JOCIiIKCHHS

TOIO OOTIPYHTYBaHHS MEPCHEKTUBHUX JIOKAIBHUX KEpHY;

30H 1 MiArOTOBKH JOKAIbHUX 00’€KTIB I MOCTa- - BHUKOHaHHS aeranbHoro komiuekcy [7IC,

HOBKH TIOIITYKOBOTO Ta PO3BIIyBAILHOTO OYPiHHS. BKJIFOYAIOYH 1HAYKIIHHUN KapoTak Ta BHCOKOTYT-
[To-Tpere, mocTaHOBKA MONIIYKOBOTO Ta PO3Bi- JUBY TEPMOMETPIF0;

IyBaJbHOTO OypiHHA Ha HAHOLIBII MiATOTOBICHUX - BUMIPOOOBYBaHHS Ta JOCIIIKEHHS MepCIieK-

JIOKaJIBHUX 00’€KTax 3 METOIO BUSBJICHHS Ta OIliH- TUBHUX 00’ €KTIB 10 pO3pi3y ME303010.

ku moknaniB BB y Bigkmamax meszozoro. s 3a- OCKUTBKH aBTOPH J@HOI CTaTTi MEpeKOHaHI B

Oe3meveHHs] JOCTOBIPHOI OIHKH HagTOra3oHOC- MEPCIEKTUBHOCTI OMUCAHOTO HAMpPSMKY TOMIYKiB,

HOCTI ME3030MCBHKOT0 KOMIUIEKCY IOCHiHKSHHS BOHHM TOTOBI 3apOIIOHYBATH MOTEHIIHUM 3aMOB-

CBEP/JIOBWH, IIOYMHAIOYM 3 TIOKPIBII HIKHBOL HUKaM BiJIOBIIHUX POOIT CBOi HAyKOBO-TE€XHIYHI

Kpeiu, MOBUHHI BKITIOYATH: MOCITYTH.

- KOMIUJIEKCHI T€0JIOro-reoXiMiyHi Ta TEXHOJIO-
TiYH1 JOCIIKEHHT;
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Yrpeasnpomeeogizuxa

BUSABJIEHHS [IVTACTIB-KOJIEKTOPIB 3A I'EOJIOT'O-TEXHOJIOTTYHUMUA
AOCIUKEHHSIMHA B MAJTIOMOTY KHUX INICKOBUKAX HA IMTPUKJIAZII POTOBHIIL
HIBJAEHHOI ITPUBOPTOBOI 30HU JHIITPOBCBKO-JOHEIBKOI 3AITA/IMHU

Jlana poboma npucesauyemvcs 00HOMY i3 MemoOi8 GUAGIEHHS MATIONOMYNHCHUX NICKOBUKIE HA NPUKIA0i pooosuwy JJHINpo6cvbKo-
Honeyvkoi 3anadunu. Ilpu pobomi nomyscnux niacmie nompeoa y 0emanrbHOMy 00CIOHCEHH] MATONOMYHCHUX He BUHUKAIA, HAMO-
Micmb 3apas ye NUManHa A8AAEMbCA 00CUMb AKMYATbHUM. 34 00NOMO20I0 2€011020-MEXHONO02IUHUX 00CTIONCEHb HEOOHOPA3060 OYIU
PO3KPUMI MATONOMYHCHT NPOWAPKU, AKI AGNAIOMbCA 2a30HACUYeHUMU. | e0n1020-mexXHON02TuHI 00CTiONHCeHH 3a0e3neuyioms Mumme-
6e BUpIUIeH s 3a0a4 CIMOCOBHO NIMONI02IUHO20 PO3UNIEHYBAHHS PO3PI3Y C8EPONIOBUHU, 3 YINOUHEHHAM QI3UKO-XIMIUHUX 61acmueocmell
2IPCHKUX NOPIO, NPOSHO3VEAHHS 2e0N020-MEXHONOSIUHUX VYCKAAOHEHb, VINOUHEHHs IHmepeany 6i000py KepHy, KOHMPOIb Npu pO3K-
pUmmi 2a30HOCHUX 20PU3OHINIG, YACMKOBUIL KOHMPOLb 34 CMAHOM C8EPONOBUHHO20 MA HA3eMHO20 obnaonanns. Came 3a605aKu 3a-
CMOCY8AHHIO KOMNJLEKCHUX MeMOo0i8 O0CIIONCEHHs 80AN0Cs 6CMAHOGUMU He MITbKU MAONONYHCHI RPOULAPKU NICKOBUKIG, SKI 6751~
FOMbCsl 2A30HACUYEHUMU, Alle 1l 6CIAHOBUMY NOMYNCHICIb MA 2TUOUHU IX 3aNA2AHHS.

Knrwowuoei cnoea: I'T[], maronomysscHi npowapku, 8y2ne6o0Hi, poooguiye, 2a30N0Ka3iu, c8eposi08UHA.

B.B. Xpons. BBIAIBJIEHUE IIVIACTOB-KOJUVIEKTOPOB 110 I'EOJIOIO-TEXHOJIOTHYECKHM HCCIIE/IOBAHH-
AM B MATOMOIIHBIX IIECYAHHKAX HA ITIPUMEPE MECTOPOXJEHHH KOJKHOH ITPHEOPTOBOH 30HbI THE-
ITPOBCKO-JOHELIKOH BITA/THHBI. [Jannas paboma nocesuaemcs 00OHOMY U3 MemoO08 GbisGIeHUs MATOMOUHbIX NeCYAHUKOE
Ha npumepe mecmopodicoenuil [Jnenpoecko-/loneyroii enadunsl. Ilpu pabome MOWHBIX NAACMOE HEOOXOOUMOCb 8 OeMAIbHOM UC-
Ce008ANHUU MATOMOWHBIX He B03HUKAAA, celiuac Jice IMOom Gonpoc sensiemcs gecoma axmyanvhim. C nomowplo 2eonoco-
MEXHONOSUYECKUX UCCIe008AHUI HEOOHOKPAMHO ObLIU PACKPbINGL MALOMOWHbIE CLOU, KOMOpble SAGNAIOMCI 2A30HACHIUEeHHbIMU.
Teonozo-mexnonocuueckue ucciedo8anus 06ecneuu8alon MeHOBEHHOe peuleHue 3a0ai OMHOCUMENTbHO TUMON0SUYEeCKO20 pacileHe-
HUSL paspe3a CKBAJICUHbL, ¢ YIMOYHEHUEeM QU3UKO-XUMUYECKUX CBOUCME 2OPHBIX NOPOO, NPOCHOZUPOBAHUE 2€01020-MeXHON0SUECKUX
OCNOJHCHEH UL, YIMOUHeHUe UHmMep8ana omoopa KepHa, KOHMpPOlb Npu 8CKPLIMUU 2A30HOCHBIX 20PU3OHMO8, YACTNUYHBIN KOHMPOTb 34
COCMOAHUEM CKBANMCUHBL U HA3eMHO20 000pYydo6anus. brazodaps npumenenuto KOMNIEKCHBIX MEMOO08 UCCIE008AHUs YOALOCh YCM d-
HOBUMb He MOTbKO MALOMOWHbBIE NPONIACMKU NeCYAHUKO8, KOMOopble AGNAIMCA 2A30HACHIUeHHBIMU, HO U YCMAHO8UMb MOUWHOCb
U 21yOUHBL UX 3ATIe2AHUSL.

Kniouesvie cnoea: I'TU, manomownvie ciou, yene8000poobl, MeCIOpOICOeHUsl, 2A30N0KA3AHUS, CKBANCUHA.

31 3pocTaHHAM TIHMOWMHH PO3BiAYBaIBHOTO Ta IIpu OypiHHi, HE 3aBXAW, aje, BHHUKAIOTDH
JIOPO3BiAyBaJIbHOrO OypiHHA 3pocia MoTpeda B YCKJIaTHEHHS BIJTHOCHO JITOJIOTO-
SIKICHIMT TIPOBOJKM CBEPIUIOBUHU 31 30€peKEeHHSIM cTparerpadiqHOro po3wiieHyBaHHS PO3pi3y CBEpI-
KOJIEKTOPCHKHX BJIACTUBOCTEH MPOAYKTHBHHUX TO- J0BHHU. [IpOSIBICHHSIM LBOTO SIBISETHCS HECIHIB-
PHU30HTIB Ta Oe3aBapiiHOMY MOITUOJICHHI. MaIHHS JIITOJIOTIYHUX PI3HOCTEH 3aTBEP/DKCHUM B

I'eonmoro-rexnonoriuni  mocaimkenas (I'TJI) Te0JIOrO-TEXHOJIOTIYHOMY Hapsilli, SKWUW 3iCTaBIIs-
CIpsSMOBaHi Ha MiIBUIICHHS €(EeKTUBHOCTI Oypo- €THCSI CITUPAIOYHCHh HA JIOCITIKEHHS CYCiTHIX CBe-
BUX POOIT, O€3MOCcCepeTHBO CYMPOBOIKYIOUN JTaHUH pANOBUH. B cuiy po3pHBHUX MOpYIIeHb, BUKIH-
MpoLeC BIPOJOBK HeoOXigHoro yacy. OmHow 3 HIOBaHHS Ta 1H., JIaHi 10 CYCiJIHIM CBEPJIOBUHAM
OCHOBHUX 1 HEBIJ'€MHUX KOMIUIEKCHHX T€O0JIOTO- HE 3aBX]IM HECYTh JIOCTOBIpHY iH(OpMaIlifo.
TEXHOJIOTIYHUX JOCIIKEHb SBIAETHCS Ta30BUMI 3acrocyBannsi ['T/] 3poOwin CBiif MO3UTHB-
KapoTa)X, 3aCHOBaHMW Ha BHBYCHHI 00'€éMHOTO HU BHECOK y BUBUCHHI JiToNoro-
CKJIaJly Ta BMICTy BYIJIEBOIIHIB, OiTyMiB B IPOMUB- cTpaturpadiqaoro pospidy cepmioBuan. He na-
Hill piguHi B poreci OypiHHS. PEMHO Wi JOCIiPKEHHS SBISIOTHCS HEBiJ €EMHUM

lonoBHa moTpeOa BHHUKAE B JIOCIIIKCHHSX €JIEMEHTOM KOMIIJIEKCa METOJIiB, BUKOPHCTOBYBa-
rpu OypiHHI HaWOLIBI HEOE3MEYHNX 3 TOYKH 30PY HUX JIJIS1 BUBYCHHS CBEPUIOBUHH, TOMY TE€XHOIIOTis
T€OJIOTIYHUX Ta TEXHOJOTIYHMX IHTEpBaJiB, a Ta- JOCTIDKEHHSl Ta iHTeprperauii OTpUMYBaHOI iH-
KO TpPHU PO3KPUTTI HA(TOTa3oBUX TOPU3OHTIB, (dopmarlii moBuHHI Oa3yBaTUCs Ha OCHOBI palioHa-
HeCydd B €00l PO3ropHyTY iH(OpPMAIliF0 CTOCOBHO JILHOTO KOMILJIEKCYBaHHSI I€OJI0r0-TeXHOIOITUHUX,
poOit. Teonoro-TexHoNoOTiuHi OCIHiKeHHS 3a0e3- reo(i3MYHUX Ta TiAPOAMHAMIYHUX METOMIB JOCIHIi-
MEYyI0Th MUTTEBE BHUPIIIEHHS 3a]lad CTOCOBHO JTi- JDKEHHS B 1HTEpecax e(peKTUBHOTO i OIIePaTHBHOTO
TOJIOTIYHOTO PO3WICHYBaHHSI PO3pi3y CBEPIIOBH- BUSIBJICHHS TIPOAYKTHBHUX IJIACTIB 3 BUKOPUCTaH-
HH, 3 YTOUHEHHAM (Pi3UKO-XIMIYHUX BJIACTUBOCTEH HSM Beiel HaOyToi iHdopmaii.
ripCbKUX  TOpiJ, NPOTHO3YyBaHHS  I€OJIOrO- KommnekcHa TexXHOJIOTisl H03BOJIsIE MaKCHMa-
TEXHOJIOT1YHUX YCKJIaIHEHb, yTOYHEHHS 1HTEPBaTy JHHO BUKIIFOUUTHU TPOIMYCK MPOAYKTHBHUX TUIACTIB
BiJIOOpPY KEpHY, KOHTPOJIb TIPU PO3KPUTTI Ta30HOC- B HE 3aJIe)KHOCTI BiJ iX moryxHOcTi. [lae 3mory
HUX TOPU3O0HTIB, YAaCTKOBUH KOHTPOJb 332 CTAaHOM CKOPOTUTH  4ac  OyIgiBHHLTBA  TOIIYKOBO-
CBEp/IJIOBUHHOTO Ta HA3€MHOTO OOJNajHaHHS, MPo- PO3BIIyBaJIbHUX CBEP/UIOBHH 32 PAXyHOK 3HHMIKCH-
MUBHOI PiJTMHU, HagaHHs iH(opMarlii Ta peKoMeH- Hsl 00'€KTIB, OCBOIOBAHUX B KOJIOHI 3 HEOIHO3HAU-
naunii OypoBiii Opurani Ta iH. HOIO XapakTepucTukow. 3actocyBaHus [T/l 3 iH-
© Xpons B.B., 2015 https://doi.org/10.26565/2410-7360-2015-42-15
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UIMMU METOJAaMM JIOCIIKEHHS SIBIAIOTHCS HEOO-
XITHUMH, TaK SK HECYTh B COOi IEpIIOYEPTORY,
orepaTuBHy iH(OpMalilo po3pi3y CBEPAJOBHHHU.
Crimparounch Ha 1 JaHi MOXKHa HiBeJOBaTu reo-
(hiI3UIHIME TOCITIIDKEHHSIMH, JTETalli3alliio BCTaHO-
BJICHHSI IHTEpBally BiIOOPY KEPHOBOTO Marepiaiy,
MPOCTEKYBaHHS Tpolecy OypiHHS B peanbHOMY
Yaci B JIOMY.

VY 3B'SI3Ky 3 BUCHOKEHHSIM BEIIMKHUX MOKIIAIIB
BYIJICBOJHIB OCTaHHIM 4YacOM BEJIHKYy yBary IpH-
JUISIOTh BUBYEHHIO MaJlo MOTY)KHHUX, CIa0Ko 3le-
MEHTOBAHUX IIOKJIAIiB, IO HEPIAKO SBIISIOTHCS
MPOAYKTUBHUMH. 3a MPHUKIIAJA B3STI POAOBUINA, SIKi
i 3apa3 3HAXOJAMTHCS B CTaHi 10 PO3BIIKU SIBIISIO-
YHCh IEPCIIEKTUBHUM.

VYnbsiHIBCBKE pPOMOBHINE po3TamioBaHe B Ho-
BOMOCKOBCBKOMY paiioHi [IHInponeTpoBchkoi 00-
nmacTi. Y TEKTOHIYHOMY BiJHOIIEHHI BOHO 3HAXO-
TUTHCSI Yy TIBIEHHO-CXiTHIN 4YacTHWHI MiBICHHOI
npuboproBoi 30HM J{HiNpoBchko-JoHENBKOI 3ama-
JIVHU.

B niTomoriuHOMYy BigHOIIEHHI YIbSHIBCHKE
PONOBUILIE XapaKTePU3YEThCA IEpelIapyBaHHIM
MaJIo TIOTY>KHHUX MOpiA. ApriliTé TeMHO-Cipi, Ia-
pyBaTi aneBpUTUCTO-TIMHUCTI, 1HOMAI BYIJIHCTI abo
KapOOHATH30BaHi. AJIEBPOIITH BiJ CIpHX O TeM-
HO-CIpUX, MiCKOBUCTO-TIIMHUCTUX, ByrmucTuX. [lic-
KOBHMKH Cipi, BiJl JpiOHO3EPHUCTHX JO PI3HO 3ep-
HUCTHX, MilHI, TBepAi, Ha  KapOOHATHO-
[JIMHUCTOMY IIEMEHTI 3 TPOLIapKaMH Ta BKIJIIOYCH-
HSIMH BYDJIMCTOTO MaTepiary, XaOTHYHO PO3MOBCIO-
IpKeHoMY. Byrinnsg yopHe, matoBe, mapyBare, Kpu-
xke. JIoToMiT KpeMEeHUCTHA, KOPUYHIOBATHH, MYT-
HYBaTHii, PUXOBAaHO KPHCTAIIYHUH, TyXkKe TBep-
. PO3KOIOETHCS HA yAaMKH 3 TOCTPUMH PiKY-
YUMU KpasMu. 371aM HepiBHUH.

[Tpu mpoBeeHHI Te0IOro-TeXHOJIOTIYHHUX JI0-
CI/DKEHb OyJ0 BHSIBICHO JIEKiIbKAa MPOIIApKiB
MCKOBHKIB Ta BYTUUIS 3 XapaKTEPHHUM ITiJ[BUIICH-
HSIM ()OHOBUX 3Hau€Hb BYIICBOJHIB 32 KOMIIOHCH-
THUM ckjiagoM MmertaHoBoro psmy (Cl, C2, C3).
Criuparounch Ha IeoIoro-TeXHOJIOTIYHUN Hapsil, B
TOMY YHCII Ha Teo(i3W4Hi TOCITIKEHHS, B JaHUX
iHTEepBaJlaX MOPONH, SIKI MOXYTh OyTH TOTEHIIIN-
HUMH KOJIEKTOPaMH HE BUSIBIICHI.

Ha VYnpsHiBCcbKOMY POIOBHUINI B CBEPAJIOBUHI
26 3a TeoJIOrO-TEXHOJOTTYHHMH JIOCIIKSHHSIMH
4iTKO 3a()iKCOBAaHO 3MiHY MapaMeTpiB Ha TIHOWHI
2149,2m, a caMe: 30iIbIICHHS IBUAKOCTI OypiHHA
MpU HE3MIHHOMY HaBaHTa)KEHHi, IO Maibke 3aB-
JKIM BKa3ye€ Ha 3MiHY MOPOAU. 3roIoM BifOymocs
MiABUIIEHHS (DOHOBUX ra3ooKasiB 3 COTHX A0 Je-
CATUX OAMHUIb. BumydeHHS Ta JOCHIIKEHHS
[IJIAMOBOI'0 MaTepiajay MiATBEPAWIO, IO B IHTEp-
Baji Je BigOynacs 3MiHA MEXaHIYHOI IIBHUIKOCTI
OyB PO3KPHUTHII NPOLIAPOK MiCKOBUKY, SIKHH SIBIISI-
€ThCs Ta3oHacwueHUM. [Ipm migpaxyHKy BifcTa-
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BaHHSI MPOXOPKCHHSI TPOMHBHOI PITUHU ‘‘BUOIM-
TUPJIO”, BCTAHOBIICHO IIIBUINICHHS Ta301OKa3iB B
JAHOMY IHTEpBaJli, HATOMICTb MpPU TNPOBEICHHS
aHaJi3iB MPOMHBHOI PiMHU HapaMeTpH 3auIlu-
aucs He 3MiHHMMH. He3Bakaroun Ha HE3HAYHY IO-
TyxHicTh Tacta (30-40 cm), 3aBAsSKH 3aCTOCYBaH-
Hs [T/l OyB BUSBIECHHI Mall0 MOTYXKHHUH MOKIaZ
BYIJICBONHIB B iHTepBaii 2149,2-2149,6 M. 3anm-
OomBmrcy 10 BigMiTKH 2150,6 M 3HOBY BiaOymocs
MIABUIIEHHS MEXaHIYHOI MIBUAKOCTI 3 MOJAIBIINM
BUXOJOM ra3oBoi mauykd. KopaoHu iHTepBanly
ckaanaroth 2150,6-2151,2 M, ae CKIag0BOKO MOPO-
Joto € mickoBuK. [HTepsan 2149,6-2150,6 M npen-
CTaBJICHUH apriiTOM 1 CKOpillle 3a BCE CIYTye TaK
3BaHOIO HEePEMHUYIKOIO MiX TUIacTaMH-
KosekTopamu. [linTBep/HKEHHSAM IIOTO MPHITY-
HICHHS CIYXHTh [MOYEPrOBUH BUXiJ] Ta30BUX MaYOK
3 TaHWX IHTEPBAJIIB 32 PO3PAXyHKOBHM dacoM. Ma-
KCcuMajibHa cyMma BymieBonHiB ckiana 0,15% Tta
0,17% BignoBinHO. BincoTkoBHIi TTOKa3HUK BKa3ye
Ha MPHUCYTHICTh BYIJICBOIHIB METaHOBOTO PsIy B
MIPOMUBHIH pinnHU cBepioBuHU. He3Baxaroun Ha
JOCUTHh HEBUCOKHI MOKa3HUK, MOJKHA 3 BIIEBHEHIC-
TIO 3a3HaYUTH PO BYINICBOJAOHACHYEHHS IUIACTIB
32 HEBUCOKMMU THUCKAMH.

Taki sBUIIA TTOBTOPIOBAINCH HE OIXHOPA30BO
BIPOJOBXK OypiHHS cBepuioBrHU. CIMparouuch Ha
I'T/ po3pisy cBepAnOoBUHU 26, MOXXHA TIPHUITYCTH-
TH, IO HA TEPUTOPil POJOBHUIIA 3AIUIIHIOCH 0e3
yBaru a0o B3arayi He OyJiu BHUSBJICHI Majo MOTYX-
Hi BYIJICBOJHEBI TOBII, SIKi IIIKaBi 3 TOYKU 30py
orpoOyBaHHS Ta JTOBOJI MTEPCIIEKTHUBHI.

3actocoByroun Teo(i3MYHi METOMU JIOCIi-
JOKEHHS TTPU PO3KPHUTTI MaJOMOTYKHUX MPOIIAPKiB
HE 3aBXKIHU BIAETHCS OTHO3HAYHO BCTAHOBUTH HE
TIJIBKY XapakTep (rroigoHacHueHHs, ae i B3araii
iX IPUCYTHICTb.

Hwxue  HaBeneHa
TEXHOJOTIYHUX JOCHIIKEHbD.

Jani siBUINA, HEOXHOPA30BO, OYy/IH 3adikcoBa-
Hi Ha [lepemienMHCHKOMY POIOBHIII MpPHU TPOBE-
nenni ['T/ na cepmmoBuni 300. B mitomoro-
cTpaTurpagivHOMY BiTHOIIIEHHI OOMABA POJOBUINA
MAaroTh JESIKY CXOXICTh. JIOCIIPKYFOUH OCTaHHIO,
OyJI0 BCTAHOBJICHO MepelapoByBaHHS clabko MO-
TYXHHX IPOIIAPKIB MiCKOBUKIB CXOKMMH 32 BIIaC-
TUBOCTSIMH Ha IICKOBUKH YNbSHIBCHKOTO POJIOBHU-
mia, B SIKUX TaKOXX HEOJHOPa30BO CIIOCTEPIrasioch
IMiIBUIICHHSM Ta30M0Ka3iB. [HTepBaM miBUIICH-
HS,IIPH TIPOBEJICHHI Te0(I3NIHUX JOCHTIKEHb, HE
OyJIM BCTaHOBJICHI B TIOBHOMY 00CSI3i.

TakuM YWMHOM, AOCHIAMBIIM BHUIIE3a3HAYCHI
CBEpAJIOBUHU MOXHA 3 BIICBHEHICTIO 3ayBaKHUTH,
oo npu OypiHHI Ha PONIOBHINAX, XapaKTEpU3YIO-
YUXCS HASIBHICTIO MAJIONOTYKHHMX IPOIIAPKIB IMic-
KOBHKIB, HEOOX1JHO I'€0JIOrO-TEXHOJIOTIYHI IOCII-
JPKEHHS BKITFOYATH 10 CKJIaTy KOMIUIEKCHHX J0C-

JiarpamMa  TeoJOro-
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A — Bara Ha raKy Ta HaBaHTa)XCHHS Ha JI0JIOTO
b — Mex. mBHIKICTh, TUCK HarHiTaHHA Ta yac JIMK
B — cyma BB Ta Temneparypa

JDKEHb IS ICTajIbHOTO BCTAHOBJICHHS KOJIEKTOP-
ChKHMX BIACTHBOCTEl Ta XapakTepa HAaCHYCHHS
opi.

Bepyun 110 yBaru JaHi COCTEpPEKEHHS, MOXK-
Ha TPUITYCTUTH, IO MPH OypiHHI PEIITH CBEPIIIO-
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BUH, OyJIM TPOIYINEHI ra3oBi TOPU3OHTH, SKi He-
CYTh B c00i BENIMKY LIHHICTh y 3a0e3MeueHHi Kpai-
HU CHPOBHUHOIO.

Jdimepamypa
1. Mupakan, B.U. Cucmemvl KOHMpONA 2eou3uueckux u MexXHONO0SUYECKUX Napamempos npu OYpeHUuu CKE8ANCUH

[Texcm] | B.U. Mupaxsn, B.H. Pyxasuyein. — M., 1986.

2. Jlesuykuii, A.3. T'eonozo-mexnonozuueckue ucciedosanus Ha cmaouu 3axanyusanus ckeascunvt [Texem] | A.3. Jle-

suyxuii. — M., 2005.

3. Jlyxvsanos, D.E. Hccnedosanue cksasicun 6 npoyecce oypenus [Texem] | D.E. Jlykvanos. — M.: Heopa, 1979.
4. Hecmepos, U.U. @ynoamenmanvHvle 0CHOGbL YOpMUPOBAHUs 3aediceli Hedhmu U NPUPOOHBIX 2A308, UX NOUCKO8, PA3-
eeoku u paspabomru [Texem] | U. M. Hecmepos Il I'eonozus u 2eogpuzuxa, 2009. — 7. 50.
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UDC 553.048 R.V. Chornenkyi, MSc (Geology),
V.N. Karazin Kharkiv National University

CLARIFICATION INDICATORS OF DEVELOPMENT OF VILHIVSKYI’S CONDENSATE FIELD
BY FALLING RESERVOIR PRESSURE

P.B. Yopnenvkuii YTOYHEHHA ITOKA3HHKIB /[OPO3POFKH BIIBXIBChKOI'O I'A30KOH/IEHCATHOI'O PO-
JAOBHIIIA METOAOM IIAJJIHHA IVIACTOBOI'O THCKY. Posznsanymo memoo nadiHHsA Niacmogo2o mucky, K 0OUH i3 0CHOG-
HUX MemOoOi8 AKI GUKOPUCTNOBYIOMbCA O BUPTULEHHS NUMAHb 00PO3BIOKU 2A30KOHOEHCAMHUX po0osuwy (Ha npuxiadi Binvxiecvkoeo
T'KP). 3a yum memoodom Oynu npogedeni 8iOn0GiOHI PO3PAXYHKU, 30 AKUMU GUKOHAHO VIMOUHEHHSI NOKA3HUKIE PO3POOKU HA MEPMIH 3
2013 no 2018 p. Ipoananizosarno nomounuti cmat po3pooKu 2a30KOHOEHCAMHUX NOKAAdi8 Binbxiecvroco pooosuwa i npogedero
00Ipynmyeanns eapianmis po3pooku. Ha Binvxiecokomy podosuwi 6 npomuciosiil pospodyi suaxooamecs I, 11, 11l ma 1V excniyama-
yiuni 06 'exmu. Cmanom na 01.10.2013 poxy na cxionomy ckneninni 1 06 ’€km po3pobasemvcesi 00HIE c8eponosunor (¢6.24), wo Ha
Oanuil yac 3naxooumucs 6 kanpemoumi, 11 06 ’ekm — 06oma ceeponosuramu (ce. 57, 61), 11l 06 'exkm — ooHicro ceeponosunoio (cs. 60),
1V 06 ’exm — cvoma ceeponogunamu (ce. 51, 52, 53, 54, 55, 58, 84). Ha 3axionomy cxneninni I 06 ’exm pospobdnseca cg.26, saxa 6yia
zikgioosana 6 1993 p. uepes 06600HenHs, 1l 06 ’exm po3pobasicmuvcs ooHicto ceeponosunoro (ca. 9), 11l 06’ ekm — ooHieto ceeponosu-
Ho10 (c6.81), IV 06 '€km — desamvma ceeponosunamu (ce. 59, 62, 63, 64, 65, 70, 80, 82, 83).

Knrwouogi cnosa: niacmosa cucmema, ananiz po3pooxu, npoOyKmMueHa Xapakmepucmuka, 8y2ne800Hegiodaud, 00 po3pooxa.

PB. Yépuenvkuii. YTOYHEHHE ITOKA3ATEJIEH JOPA3PABOTKH OJIBXOBCKOI'O TA30KOHJEHCATHOIO
MECTOPOK/IEHHA METO/IOM ITA/IEHHA ILVTACTOBOI' O JIABJIEHHA. B cmamve paccmompen Memoo nadenus niacmo-
6020 0agneHus, KaK OOUH U3 OCHOBHBIX MEMOO08, UCNONb3YeMbIX Ol PeuleHls 60NPOCcO8 00PA38EOKU 2A30KOHOCHCAMHBIX MEeCHO-
podrcoenutl (na npumepe Onvxosckozo I'KM). Ilo smomy memody 6wiiu npogedeHvl coomgeemcmayiowue paciensl, no KOMmopvim 8bi-
NOIHEeHO ymouheHue noxkasamenei pazpabomiu na cpox ¢ 2013 no 2018 e. Ilpoananuzuposano mexkywee cocmosinue paspabomxu
2a30koHOeHcamuuix 3anexceil ONbX08CKO20 MeCmOpOXCOeHUs U Npo8edeHo 000CHo8atue sapuanmos paspabomxu. Ha Onvxoseckom
Mecmopodcoenuu 8 npomviuiientol paspabomke waxoosmcea I, II, Il u IV skcnayamayuonnvie odvexkmsl. I[lo cocmoanuro Ha
01.10.2013 200a Ha socmounom ceode I obvekm paspabamviéaemcs 0OHOU CK8ANCUHOU (CK6. 24), komopas 6 Hacmosujee epems
Haxooumcs 6 kanpemonme, 1l obvexm — 0eyms cxkeascunamu (cxe. 57, 61), Il o6vexm — oonou ckeasxcurnou (cxg. 60), IV ob6vexm —
cemblo ckeadxcunamu (cxe. 51, 52, 53, 54, 55, 58, 84). Ha 3anaonom ceoode I obvexm pazpabamuléancs ckg. 26, komopas 0biia TuKeu-
ouposana 6 1993 2. uz-3a 06600uenus, Il o6vexm paszpabamviéaemcs 00HOU ckeadcunou (cke. 9), Il obvexm — 00HOU CKEANCUHOU
(cxe. 81), IV obwvexm — 0essimbio ckeadcunamu (cks. 59, 62, 63, 64, 65, 70, 80, 82, 83).

Kniouesnvle cnosa: niacmosasi cucmema, ananus papabomru, npoOYKMUGHAsS. XAPAKMEPUCMUKA, Y2lle8000po00omoaid, 00-
paspabomka.

The general formulation of the problem.

The need to perform this work due to the deviation where P; - reduced reservoir pressure and

of actual indicators of development Vilhivskyi well-wrong; o .
GCF from approved design. Based on the opera- n - number of existing wells;
tional analysis of development of deposits of raw W, - Reduced the volume of drainage and

data and substantiated written specification devel-
opment of indicators of Vilhivskyi GCM for the
period from 2013 to 2018 [2,4]. Wy oW LT 13)

The basic material. Counting the initial vol- "
ume of gas reserves in developing gas deposit in

wrong-hole [1]:

Tn~o ’ mC'T
Adjusted volume of drainage wells is deter-

terms of regime made by material balance equation mined by the graph of P; (Q;) as cotangent of the
[1]: angle of inclination of the axis of the line of gas
Q%auu - and corresponds to the reduction in reservoir pres-
Q, = (1.1), sure reduced on a straight section depends P; (Q)),
my—m,., ie [1]:
where Q..o the total volume of gas production — dQu AQ, L4
. . . =_H__"_TH
mcluc?ng Iclsses, m3; u dP, A, (1.4).
Po, P, - Initial and the current value of the When weighted by reduced reservoir pressure
reduced reservoir pressure, MPa. specific volume of drainage wells is achieved by
The current average value reduced reservoir matching between pressure and volume and ac-
pressure in the deposit determined by the formula counted for differences in reservoir temperatures
[1]: and coefficients over pressure gas reservoir, which
Zn:’;? W increases the reliability and accuracy of the count-
- o Hu 12 ing of gas reserves.
m=-—"" (1.2), For specific volume of drainage wells also is
ZWP conducted an evaluation count of remaining gas
K=t reserves in the deposit [5]:
© Chornenkyi R.V., 2015 https://doi.org/10.26565/2410-7360-2015-42-16
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Fig. 1. Schedule dependencies Z (Ppl) and P/Z (Ppl) for I-1V of development objects Vilhivskyi GCM
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in wells Vilhivskyi deposits as at 1.10.2013

Table 1

Results of calculation of reserves reservoir of gas by the method of formation pressure drop

Ne w. Pressure, MPa Current | The specific vol- [ Remaining re- Beginning stocks reser-
initial current mining, ume of drainage, | serves, million voir gas, million m®
million m® | million m¥MPa m®
Qext Qrem=Pcur
Py Py Pcur Pcur Qo=Po | Qo=Pcur+Qext
Object I (eastern vaults)
21 in 1984 transferred to the supervisory 139,7 139,7
23 in 1985 transferred to the supervisory 134,0 134,0
24 4,90 | 5,35 | 2,92 3,07 226,9 73,53 225,7 3934 452,6
56 in 1985 transferred to the supervisory 15,4 15,4
Medium-object
i 6,36 7,10 2,92 3,07 516,0 73,53 2257 393.4 741.7
225,7 5220 741,7
Object I (western vaults)
26 | 649 | 727 | 304 321 | 1129 | 26,95 | 86,5 195,9 199,4
Medium-object
1 6,08 6,76 3,04 321 112,9 26,95 86,5 1959 1994
86,5 1822 199.4
Obiject II (eastern vaults)
57 8,24 9,43 5,03 5,48 218,1 55,21 302,6 520,6 520,6
61 8,85 10,21 4,14 4,45 184,036 58,48 260,2 597,1 4443
Medium-object
i 924 | 10,72 452 4,95 402,1 113,69 3628 1005.1 264.9
562,8 12188 964,9
Object II (western vaults)
9 | 966 | 1127 | 287 300 | 382 | 4,62 | 13,9 52,1 52,1
Medium-object
i 958 | 11,16 2,87 3,01 38,2 4,62 139 22.1 521
13,9 51,6 52,1
Object III (eastern vaults)
Horizon M-7w?
56 production (1976-1981 yy) 380,7 380,7 380,7
57 10,22 | 11,93 2,38 2,47 270,0 78,74 1945 9394 4645
61 5,56 6,11 3,74 3,98 21 0,98 39 6,0 6,0
Medium-object
i 10,98 | 12,92 2,40 2,49 652,8 79,72
1984 1326.1 851.2
1984 1030,0 851,2
Horizon M-7n?
60 [ 1114 | 1313 [ 373 397 176,0 28,41 1128 373,0 288,8
Medium-object
i 11,66 | 13,81 3,73 3,97 176,0 28,41
1128 373.0 2888
112,8 3923 288,8
Object III (western vaults)
81 | 1265 | 1511 | 446 481 | 3083 | 39,37 | 1894 594,9 497,7
Medium-object
| 1166 | 13,81 4,46 4,81 308,3 39,37 1894 694.9 497.7
189,4 5437 497,7
Object IV (eastern vaults)
51 | 1446 | 1716 | 543 | 590 165,7 9,21 | 543 | 1580 220,0
51 | production from horizon B-5h (1977- 85.) 2149 translated into vistalago horizons 2149
52 | 1065 1234 [ 720 [ 803 91,4 37,04 [ 2074 [ 4571 388,9
52 production from horizon B-5h (1976-95) 452,8 translated into vistalago horizons 452,8
53 | 1633 | 1950 [ 433 [ 460 255,0 19,37 | 891 | 3777 344,1
53 production from horizon B-5h (1975-82) 123,7 translated into vistalago horizons 123,6
54 16,54 | 19,76 4,52 4,84 255,8 62,5 302,5 1235,0 558,3
55 12,78 | 15,04 8,76 9,95 461,3 59,17 588,7 889,9 1050,1
58 16,32 | 19,48 4,33 4,62 264,6 12,5 57,8 2435 3224
84 |12,57|14,77| 3,53 3,72 21,7 3,306 12,3 48,8 40,0
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Q.= iw“. m, (1.5)
p=1

Inventories of gas wells are defined as the
sum of the extracted gas and residual [1]:

Q,.AA,, = Q%OUU + Q,_A_o (16)

The above method to determine the pressure
and gas reserves only in drained of gas deposits. If
the deposit is not fully bored and not covered by
the development, gas reserves over time as the
drilling and involvement drainage will be increased
[1,3].

Evaluation of gas reserves by falling reser-
voir pressure method.

Determination of average deposits by com-
mercial reserves of reservoir pressure and tempera-
ture on the development of selected objects (I-1V)
Vilhivskyi GCM was conducted in accordance
with the results of calculation of absolute marks
midpoints deposits, reservoir pressure and tem-
perature in the producing horizons. Critical param-
eters of gas were calculated by the relevant reser-
voir of gas.

To these data were made graphs dependence
of gas over compressibility of gas Z (R) and re-
duced pressure from the reservoir pressure P / Z
(R) (fig. 1).

According to the results of measurements of
reservoir pressure was built depending static im-
age, and reduced reservoir pressure from the total
gasextraction for each hole Vilhivskyi GCM. In
order to determine the drained gas reserves in dy-
namics and control the reliability of current values
drained reserves, taking into account the gradual
isolation and opening horizons with different gas-
dynamic parameters were built overall dependency
graphs P / Z of Qvyd. On | object the development

facility in eastern vault (w. 21, 23, 24, 56), on the
second object design eastern vault (w. 57, 61) and
on the fourth object of western and eastern vaults.
Due to the fact that w. 56, 57, 61 to their transfer to
above bedding horizons exploited separately
mountains. M-7v2 (Il operational object astern
arches) and w. 51, 52, 53 - the mountains. B-5H
(main reserves horizont IV facility on the eastern
arch), they were built some dependency graphs P /
Zof Q.

From the graphs as of 10.01.2013 current val-
ues lifted reduced reservoir pressure and the corre-
sponding formation pressure in each of the facili-
ties evaluated drained gas reserves. Stock assess-
ment is performed by a specific volume of drain-
age wells, and the resulted in the average reservoir
pressure by draining the specific volume of the
object.

The results of evaluation of performance of
gas facilities Vilhivskyi deposit method falling res-
ervoir pressure are shown in table 1.

Conclusions. These materials allow the fol-
lowing conclusions:

1. On the basis of falling reservoir pressure
analyzed the current state of development of gas
condensate deposits and Vilhivskyi deposits held
justification of options for development. According
to data was performed specification of the indica-
tors of development Vilhivskyi GCM for the period
from 2013 to 2018.

2. According to data calculations was con-
structed dependence graph of gas factor Z (R) and
reduced pressure on the reservoir pressure P/ Z (R)

3. All calculation results are listed in table
evaluation of operating gas facilities Vilhivskyi
deposit by method falling reservoir pressure.
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SPASE-TIME TENDENCIES OF AIR TEMPERATURE CHANGE
IN CLIMATE WARMING PERIOD IN THE TERRITORY OF UKRAINE

10.®. Kobuenro, O.F0. Koouenxo. IIPOCTOPOBO-YACOBI TEHJIEHIII 3MIHH TEMIIEPETYPH IIOBITPA Y
HEPIOT HOTEIIIIHHA KIAIMATY HA TEPHTOPII YKPAIHH. Posznanymi numauns ocoGrusocmam npocmoposo-4acoeoi
menoenyii 3min memnepamypu noeimps y nepio0 nomenuinua kiimamy na mepumopii Ykpainu. Ilpoananisyseasum cmamucmuyni
nokasHuku iopomemeoponoiunux oanux memeocmanyii Yepainu 3a 1970-2014 pp. 6yno nokaszano, wo 3minu piunoi memnepanypu
3a 100-nimuiii nepioo, 6 mesxcax mepumopii docnioxcentns, cmanognams 3,1-3,5°C, a 3minu micaunux memnepamyp noxasanu O6inviu
BIOUYMHI KOTUBAHHS MEMNEPAMYPU NOGIMPsL I COONUBO Ye XapaKmepHo O JIMHIX Micayis, Oe PI3HUYi memMnepamyp Mixc nepiooom
NOMENIHHA i Nepio0OM NOXOTOOAHHS 3a TUNEHb | cepnerb micayi cmanognams 5.3 i 5.1°C 6ionosiono. Memodamu mamemamuynoi
CMAamucmuku i 30kpema OUCNePCHO20 aAHANI3Y NOKA3AHO YACO8UL PO3NOOLL 3MIHU PIYHUX U MICAYHUX MEMNEPamyp i po3MIueHHs ix
no iepapxiyHux pieHsx. AHaniz po3nooiny amin memnepamypu nogimps y nepioo NOMeniiHHA Kiimamy Ha mepumopii Ykpainu noxa-
3a8, wo cepedns piuna memnepamypa 3 1970 no 2014 pix cknaoae y Jlyeancoky 8.1°C, y Xaprosi 7,4°C, y JIvgogi 6,7°C. HAxwo
nopienamu xio memnepamypu nosimpsa 3a 40 pokie 3 danumu 6a2amonimuix 00cioxHceHsb, Mo NPUoemo 00 GUCHOBKY, WO Kiimam
Ha mepumopii Ykpainu nocmynogo meniiwide, ane y CXiOHux pe2iHax Kpainu ye 8iobysaemuvcs iHmeHcugHiule.

Memoo ananizy npocmoposo-uacogoi menoeHyii 3Min memnepamypu nogimps y nepioo NOmeniiHHa Kiimamy Ha mepumopii
Vxpainu 0osseonse ynigikysamu ciopomemeoponoziuni Xapaxmepucmuky posisiHymux poKie i Moxcyms Oymu euKOpucmawi 05 u-
PliuleHHs NesHUX 3a60aHb Y PISHUX 2ANLY3AX eKOHOMIKU.

Knrouesi cnosa: [locooa, knimam, memnepamypa, 2i0pomemeoponociuti Xapakmepucmuku, Memoou MamemamuyHoi cmamu-
cmuKu, OICNepCHULl AHANE3.

10.®. Koobuenxo, O.10. Koouenrko. IPOCTPAHCTBEHHO-BPEMEHHBIE TEH/JEHIIHH U3MEHEHUA TEMIIEPE-
TYPbI BO3/1YXA B IEPHO/I IIOTEIVIEHHA K/THMATA HA TEPPUTOPHH YKPAHUHBI. Paccmompennvl onpocwvl 0cobeH-
HOCMAM NPOCMPAHCMEEHHO-BPEMEHHOU MeHOeHYUU UBMEHEeHUll MmeMnepamypel 8030yxXd 8 Nepuoo nomenieHus KIumMama na meppu-
mopuu Yxpaunwt. Ilpoananusuposas cmamucmuieckiue nokasamenu 2uOpoMemeoporo2Uieckux OaHHbIX Memeocmanyuti Ykpaunst 3a
1970-2014 22. bvino noxasano, 4mo uzmeHeHus 200060t memnepamypul 3a 100-1emuuii nepuoo, 6 npedenax meppumopuil Ucciedo-
sanus, cmanosuno 3,1-3,5°C, a usmenenus mecaunbix memnepamyp nokasaiu bonee ouymumvle Koneoanus memnepanypsl 6030yxa u
€OOnUBO IMO XAPAKMEPHO OIS IEMHUX MeCAYes, 20e PA3HUYbl MeMnepamyp Mexcoy nepuooomM NomenieHus U nepuooom noxonooa-
Hue 3a uioneb u ageycm mecayvl cocmaegasiem 5.3 u 5.1°C coomeemcmeenno. Memooamu mamemamuieckou Cmamucmuky u 6 4acm-
HOCMU OUCNEPCHO20 AHANU3A NOKA3AHO 6PEMEHHOE pachpedeierye USMEHEHUs 20006bIX U MECAUHbIX MeMNePaAmyp U pasmewenus ux
no uepapxuueckum yposuam. Ananuz pacnpeoenenus usmMeHeHull memnepamypul 6030yxa 6 nepuoo NOmenieHus Kiumama na meppu-
mopuu Yxpaunsl nokasan, umo cpedHan 20006as memnepamypa ¢ 1970 no 2014 200 cocmagisem 6 Jlyeancke 8.1°C, 6 Xapwvroge
7,4°C, 60 JIvsose 6,7°C. Ecau cpasnums x00 memnepamypsl 8030yxa 3a 40 1em ¢ OaHHbIMU MHO20LEMHUX UCCTe08AHUL, MO NPUOeM
K 6b1600Y, YMO KAUMAm Ha meppumopuu Yxpaunsl nocmenesHo menjieem, Ho 8 B0CIMOYHbIX PEUHAX CIPANbL DTNO NPOUCXOOUN UH-
mencugHee.

Memoo ananusza npocmpancmeenno-epemenHol meHoeHyuu UsMeHeHull memMnepamypsl 6030yxa 6 Nepuod NOMenieHus Kauma-
ma Ha meppumopuu YKpaurvl no360oniem YHuGUyupoeams 2u0pomMemeoponocuieckue Xapakmepucmuku paccmampueaemMvix iem u
MO2ym Oblmb UCNONL3068AHbI Ol PEUeHUs. ONPEOeNeHHbIX 3a0aY 6 PAIUYHBIX OMPACIAX IKOHOMUKU.

Knrouesvie cnosa: Ilocooa, knumam, mempamypa, uopomemeoporo2uiecke Xapakmepucmuxu, mMemoobl Mamemamuieckou
CMAmMUCmuKu, OUCMepPCHbLIL AHATU3.

Statement of the Problem. Temperature re- climate, plays a leading role at the international
gime, as a component of a climatic system, reflects level to monitor and protect the environment, pro-
the relationship between weather-climatic condi- motes cooperation in the establishment of networks
tions and human activity, indicating the degree of for making meteorological, climatological, hydro-
being favorable to humans. The climate of Ukraine logical observations, as well as the exchange, pro-
is favorable for human life, but the occurrences of cessing and standardization of related data, has
natural atmospheric phenomena, sometimes taking found out that over the past 100 years the average
catastrophic character, especially in recent decades surface temperature has risen by about 0.74°C. The
due to the climate change, cause damage to differ- level of average warming over the past 50 years
ent sectors of the economy and other spheres of almost doubles the figures for the last 100 years. At
human activity. the end of the 90s of the 20th century and early

The World Meteorological Organization, 21st century we experienced the highest annual
which is a specialized agency of the United Na- temperatures since records began registering the
tions on the state of the Earth's atmosphere and current temperature data. In view of the fact that
© Kobchenko Yu.F., Kobchenko O.Yu., 2015 https://doi.org/10.26565/2410-7360-2015-42-17
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the problem of global climate change is a major
problem in the world, there is a need in the scien-
tific substantiation and methodical support of cli-
mate change assessment for preventive measures.

Ukrainian climatologists, on the basis of mod-
ern ideas about the nature of the climate, give an
important place to the factors and conditions shap-
ing the regional climate, the scale of natural and
man-made climate change and variability, develop
scenarios and forecast possible changes in the cli-
mate of Ukraine under the influence of global
warming. This enables to find a ore efficient way
to use climate information for development of re-
search projects, improve operational service pro-
duction organizations, to solve a number of other
practical problems. In the proposed article on the
basis of this approach, attempts are made to ana-
lyze the features of the space-time changes in air
temperature on the territory of Ukraine in the light
of new warming tendency and to apply objective
means to develop effective generalization of hy-
dro-meteorological information methods of math-
ematical statistics.

Initial conditions. The founder of climatolo-
gy O.l. Voyeykov was the first to systematically
study climatic components, including temperature.
Later they were involved in the study by P.I.
Brounov, V.H. Rotmystrov, R.Ye. Davyd, P.l. Ko-
loskov, T.H. Selyanynov and others. Later science
has made significant contributions to the study of
these issues.

Climatological studies in Ukraine have long
traditions. The most complete characterization of
climate in Ukraine and its components are present-
ed in the monographs “Climate of Ukraine"
(1967), edited by H.F. Pryhotka, A.V. Tkachenko
and V.M. Babichenko and "Climate of Ukraine"
(2003), edited by V.M. Lipinski, V.A. Dyachuk and
V.M. Babichenko. A special section is devoted in
these publications to climate change in Ukraine
and temperature fluctuations. In the 80s, climatol-
ogists of the UKrNDHMI under the leadership of
V.N. Babichenko prepared the monograph "The
temperature of the Air in Ukraine" (1987), which
highlighted the patterns of temperature in Ukraine,
sharing its main parameters, century changes and
the impact on economic activity.

Under the theme of “Climate of Large Cities”
in 80s and 90s, a climatological description of the
main cities in the country was prepared. UkrN-
DHMI together with Hydrometeorological Center
of Ukraine and universities compiled and pub-
lished a number of books, including “Climate of
Kiev” (1980) and “Climate of Kharkov" (1983),
where separate sections provide temperature char-
acteristics, their changes and fluctuations.
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Climatologists of research institutes, research
centers, universities of Ukraine paid great attention
to the study of temperature in Ukraine. From 50s to
80s, 1.0. Buchynskyy, M.T. Hook (UkrNDHMI)
found their brief and slight fluctuations. H.P.
Dubynskyy, A.D. Babych, Yu.F. Kobchenko
(Kharkiv University), based on the scientific theme
of hydrometeorologic support of irrigation, studied
the effect of irrigation on climate change. H.I.
Shvebs, E.O. Burman studied the effect of land-
scapes on climate, under the direction K.T.
Lohvynova studied climate change under the influ-
ence of natural and anthropogenic factors; they
were continued by V.F. Martazinova, M.B. Ba-
rabash, I.V. Trofimova which drew conclusion on
climate regime and precipitation change in Ukraine
in the 20th century against the backdrop of global
climate change.

In the 90s at UkrNDHMI, V.M. Voloshchuk
on the basis of modern science developed new ap-
proaches and methods to study changes and varia-
bility of climate. They are based on model calcula-
tions and climatic paleo-reconstructions that allow
objectively to address this important issue in cli-
matology. The evidence of global warming of the
planet was obtained, which levels off the spatial
and temporal distribution of temperature field.

Statement of the Problem. The paper aims to
study the spatial and temporal patterns of air tem-
perature distribution during climate warming in
Ukraine. Since Ukraine territory lies within various
natural areas, it is important to track temperature
change trends both in time and in area. In the study
of these issues one should have an objective as-
sessment of the impact of natural and anthropogen-
ic factors on the level of weather and climate
change, as defined in the following objectives: to
study the initial conditions of this problem; analyze
the data of the Hydrometeorologic Service since
1970, when the beginning of a new period was de-
termined by the climatological changes towards
warming; identify the empirical connections of the
spatiotemporal distribution of the studied air tem-
perature with the natural and anthropogenic
factors.

Exposition of basic material. The problem of
climate change is a global problem that requires
participation of the entire international community.
The result of the efforts of the international com-
munity was the signing in 1992 of the Framework
Convention on Climate Change. Ukraine is one of
the participants in this process and in 1997 it be-
came a full Party, and has committed to climate
research in the state [1,6,10]. To solve this problem
working up "Climate program of Ukraine" which
insertion development of an effective system of
climatological information, projected climate
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change and environmental consequences of these
changes.

Conducting scientific, technical and socio-
economic assessments of global climate change
and related issues The World Meteorological
Organization (WMO) and the Intergovernmental
Panel on Climate Change (IPCC) at the United
Nations showed that the global climate during the
late XX century changed in the direction of warm-
ing and air temperature near the earth's surface in-
creased by 0,6+0,2°C [12,13]. In 1998 the average
annual global temperature proved to be 0.7°C
higher as compared with the surface air tempera-
ture over the period of 1961-1998 and was 15.5°C.
This is still a record year in terms of warming.

According to instrumental observations, the
researchers [1,2,5] have found out that the Earth's
climate is changing and the need to work up cli-
mate prediction and climate protection activities
determines the relevance of climate change both on
global, and regional scale.

The dynamics of regional climate within
Ukraine, as stated in the book "Climate of
Ukraine" published by V.M. Lipinskiy [6] to some
extent repeat the characteristics trait of the global
climate change. Climate of Ukraine is perceptible
to the global climate change that it’s confirmed of
long course anomalies in global and regional air
temperature.

The intensity of temperature changes in re-
gional climate can be judged based on its compari-
son with global averaged temperature. According
to the research of the Ukrainian Research Hydro-
meteorological Institute, the temperature at the end
of XIX, the beginning of the XXI century, rose in
Ukraine by 0.8°C. For some decades an increase in
air temperature averages 0.5°C, for the last 30
years it has doubled.

According to UkrNDHMI analysis of struc-
tural connection regional and global temperature
gives chance to predict the most likely regional

climate changes in the first decade of the XXI cen-
tury. It was determined that if the global tempera-
ture rises by another 0,3-0,4°C in two or three fu-
ture decades, the regional increase in separate sea-
sons may be: in winter and spring by 0,5-0,8°C, in
summer and fall by 0,3-0,9°C as compared to the
temperatures of the existing regime in Ukraine. It
will decrease the temperature between seasons.
Given the hierarchical connections of global, re-
gional and local climates [10], and the fact that
regional and local temperature is linearly related to
global temperature, we can assume that in general
increase in regional and local annual temperature
can be more intense than the annual increase in
temperature in the global climate system by 1,3-1,5
times and it will be 1,0-1,5°C above the tempera-
ture regime in Ukraine. The main features of the
regime change in temperature for the 100th anni-
versary, which were recorded in Ukraine, can be
seen at certain stations, which determines the cli-
mate dynamics at the local level.

To assess changes in local climate of Kharkiv
area in modern time, we used climatology standard
rules summarized in climatological references
[8,9,11,12]. Climatological edition of 1950 in-
cludes processed meteorological data for the period
from 1891 to 1935, which enables to make a pic-
ture of the climate at the early twentieth century.
Climatological information in 1967-69 edition in-
cludes a number of meteorological observations
within the 1917-1961 biennium. It brought new
Climatological standard norms characterizing fea-
tures of climate in mid-twentieth century. Invento-
ry of climate in Ukraine, in 1990 and 2005 edi-
tions, give updated Climatological standard rules
for the defined periods. Climatological data pre-
sented in these sources are summarized in Table 1
and give reason to analyze the overall assessment
of climatological changes in the study area, i.e. to
determine the trends of climate change at the local
level.

Table 1
Average monthly and annual air temperature
Year of publication Months
01 02|03 ]04]|05)06 |07 08|09 |10 1112 Year

1950 59| -50[08 [106]19.0 | 220|248 | 23.8 | 184 | 109 | 20 | -40 | 9.8
1967 74 |-70]-18|70 |148| 182|202 | 192 |135[6.6 |02 |-50]65
1990 -75|-63]-1.0|81 |149|181| 195|187 |135|6.8 |07 |-40] 68
2005 55 |-49|-08 |85 |147|180|204 | 190|134 (70 |-04|-49 |72

Changes in annual temperature over 100-year
period within the territory of a study is 3,1-3,5°C.
Fluctuations in annual temperature correspond to
the above period, i.e during the warming observed
in the late XIX to the 50s of XX century. It was

9.8°C, in a subsequent period down to 6.5-6.8°C
and later again rises to 7,2°C.

Analyzing changes in monthly temperatures it
should be noted that there are more tangible fluctu-
ations in air temperature. This is typical for the
summer months. Thus, the temperature difference
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between the period of warming and cooling in July
and August months are 5.3 and 5.1°C, respectively.
In the transitional seasons change in monthly tem-
peratures, characterized by the temperature differ-
ence between these periods is slightly lower. Yes,
this temperature difference for April and October
months is 3.6 and 4.1°C, respectively. For the win-
ter months the downward trend in the temperature
difference remains. For example, in January it is

1.6 °C, and in February — 2.0°C. If we consider the
indirect seasonal temperature changes according to
calculations of climatic guides 1950, 1967 (table
2), the temperature difference between the periods
of warming and cooling are lower compared to the
monthly difference. Thus, the difference between
summer temperatures is 5.1°C, winter is 1.7°C,
Spring - 3.1°C, fall - 2.4°C.

Table 2
Indirect seasonal temperatures according to climatic guides of 1950, 1967 edition (weather station Kharkiv)
Seasons 1950 year of publication 1967 year of publication Difference
Winter -5.0 -6.7 1.7
Spring 10.1 7.0 3.1
Summer 23.8 18.7 5.1
Autumn 9.1 6.7 24

Method of determining the dynamics of the
climate at the local level has been used in our work
to specify the extent of climatological processes
and climatic features influence on the size of the
country as compared to western and eastern re-
gions of Ukraine. The climatic conditions of terri-
tories of Ukraine are influenced by strengthening
continental climate from west to east.

To clarify this question, we attempted to com-
pare the climatic characteristics and trends to

changes in temperature on the example of some
weather stations in Ukraine, located on the lati-
tudes from west to east. Meteorological stations in
the south of the country were not considered. For
this we used data reference materials and data of
meteorological stations in Zolochiv and Kharkiv.

According to the inventory of climate of
Ukraine a comparative table of thermal regime of
the territories with meteorological stations (table 3)
was compiled.

Average and extreme temperature of air at weather stations of Ukraine reple 3
Average rﬁgfirri%% Absolute maximum n'?l\r/ﬁ:sgﬁ] Absolute minimum
Cities |temperatures temperatures temperatures temperatures temperatures

Jan | Yyul | Jan |Yul Jan Yul Jan | wul Jan Yul
Lviv -41|183|-1.8| 19.8 11 36.0 |[-6.0]|141| -335 6.7
Rivno -48| 185 |-22| 215 11 36.2 -84 |12.8 -34.3 6.5
Zhytomyr|-5.6| 18.7 | -2.5| 22.4 11 36.7 -8.7 | 13.0 -34.8 6.2
Kyiv -591193 |-3.2| 248 37.2 -85 | 14.6 -35.2 6.1
Poltava |-7.1| 195 | -3.5| 26.1 376 |[-10.1|14.8 -35.4 6.0
Kharkiv | -7,3 | 20,9 | -3,8 | 26,4 8,6 38,8 [-10,1|14,2 -35,6 6,0
Donetsk | -7,6 | 22,4 | -4,5 | 25,7 10,0 39,2 [-10,2|14,3 -36,0 51
Lugansk |-8.0| 22.0 | -5.8 | 27.3 11.5 40.3 |[-10.9|14.6 -42.2 4.0

The data for January and July for all aggrega-
tion levels exceeding showed average values and
absolute air temperature in the specified areas of
Eastern cities compared to the cities of Western
territory. The difference between average monthly
temperature in the winter is on average of 3.9-
4.0°C, in the summer - 3.5-3.7°C. Medium and
absolute maximum and minimum temperatures are
slightly higher as compared to the previous ones.
Thus, the average maximum temperature differ-
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ence in winter temperatures is 4.0°C and summer -
7.5°C, the absolute maximum temperature differ-
ence in winter - 3.4°C, and in summer - 4.3°C. Av-
erage minimum temperatures in winter make dif-
ference of 4.6°C, in the summer - 2.0°C. The abso-
lute minimum temperature difference in winter
temperatures is 8.7°C and summer - 2.7°C.
Comparing only the data of the investigations,
it is not possible to be sure in tendencies of warm-
ing and climate change age. To convincingly
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demonstrate increasing temperature it is necessary
to statistically calculate local climate change based
on natural climate fluctuations against the back-
ground of global warming and thus, prove that the
climate affects the eastern regions of continental
component.

To analyze the changes in the local climate a
number of statistical meteorological observations
from 1970 to 2014 were taken according to weath-
er stations in Lviv, Kharkiv and Lugansk, as indic-
ative of different regions in Ukraine. This period,
according to anomaly global averaged surface
temperature over the past 140 years, given in the
book "Climate of Ukraine" [6], refers to the period
of maximum warming of global climate. Thus, it is
important to identify trends in climate change at
the local level against the background of global
warming.

To study this question, we used the average
decade, the average monthly and average annual
air temperature. To reduce random variations and
identification of common patterns of temperature
changes five years of moving average were calcu-
lated, then these data constructed a trend character-

izing the basic pattern of temperature change
over time.

The long-term march of temperature accord-
ing to the values of the trend, as seen in the graph
(Fig.1,2,3) tends to increase. During the study pe-
riod the value of the average annual air tempera-
ture, according to a weather station Lviv is about
1.5°C, Kharkiv - 1.7°C, and Luhansk - 2.5°C. But
the importance of temperature (trend) in Lugansk
exceeds the values in comparison to the previous
station by almost 1°C, indicating the growing in-
fluence of the continental part of atmospheric pro-
cesses. In the context of a long-term linear trend in
air temperature we observed almost periodic fluc-
tuations in average temperature. Physical nature of
modern fluctuations of temperature is defined as
the natural and man-made processes. City changes
the century — long course of air temperature. In all
major cities with increasing population we ob-
served increase in average annual temperature re-
gardless of fluctuations in natural climate. Trend-
ing temperature for some seasons and months of
the study showed distinct fluctuations in air tem-
perature under the trend values (table 4).
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Fig. 1. Average monthly and yearly air temperatures from Lviv meteo-station
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Fig. 2. Average monthly and yearly air temperatures from Kharkiv meteo-station
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Fig. 3. Average monthly and yearly air temperatures from Luhansk meteo-station

Table 4
Increased average and annual of the air temperature according to weather stations
Lugansk Kharkiv Lviv
Jun Jul Year Jun Jul Year Jun Jul Year
Increase | 0.0673  0.1972  0.0288 | 0.0388  0.0847 0.0307 | 0.0191  0.0871 0.0476

According to this technique the graphs for in-
dividual seasons and months of the study showed
that the overall trend is the planned increase in air
temperature in January and July in accordance with
the values of the trend. For 45-year period in win-
ter the temperature trend showed increase by 2,4°C
in Lviv, Kharkiv 2.7 °C and 3,0°C in Lugansk and
summer 3,0°C, 3.5°C, 4,8°C, respectively.

From year to year fluctuation in average air
temperature in some months is greater than for the
year. In the early period (first decade) some in-
crease in air temperature was noted. In the follow-
ing years (80-90 years) the temperature trend de-
creased accordingly. In the last decade the differ-
ence was not so clear.

Comparing changes in global and regional an-
nual temperature, it should be noted that the global
temperature in the last period increased by 0.6 °C
for research of UkrSRHMI [6]. Regional increase
in annual temperature is 0.8°C, and we estimate
annual temperature research territory as an im-
portant indicator of the local climate, increased by
1.4°C.

Comparing only the data of the multi-year in-
vestigations, it is not possible to conclude on
trends of gradually warming climate and changes
in the course of a century air temperature. To con-
vincingly demonstrate increasing temperature
based on natural climate fluctuations we need to
make statistical calculations of local climate
change against the background of global warming
and thus prove that climatic conditions affect large
industrial cities by anthropogenic activities.

Such a comprehensive study of the issues of
space-time structure of the distribution of tempera-
ture in the period of warming climate on the terri-
tory of Ukraine makes it possible to use a common
approach to the handling of information in the hy-
drometeorological climatological purposes. Based
on the analysis, it was concluded that the dynamics
of the climate study area, both at the regional and
the local levels, repeats the characteristics trait of
change of the global climate. This benefit permits
to effectively use climatological information for
working up research projects, improving opera-
tional service of the production organization, solv-
ing a number of other practical tasks.

Conclusions. On the basis of the study, the
following conclusions can be made: for the study
of space-time structure of temperature distribution
during the period of climate warming on the terri-
tory of Ukraine it is necessary to use hydro-
meteorological information both at the global and
regional, as well as at local levels; selected array of
meteorological data from 1970, which established
the beginning of a new period of climatological
changes allows sufficient duration of the meteo-
array, which informs on climatological findings;
methods of mathematical statistics as the basis for
atmospheric processes allow us to fully character-
ize the spatial and temporal structure of the distri-
bution of temperature in the period of climate
warming. This integrated approach allows to con-
duct a unified analysis and synthesis in space and
time of all available information on the qualitative
state of atmospheric air.

-03-



BicHuk Xapkiecbko20 HauioHarbH0o20 yHisepcumemy, Ne 1157

The analysis of the distribution in air tempera- Based on the analysis, it was concluded that
ture changes during the climate warming in the dynamics of the climate study area, both at the
Ukraine has showed that the average annual tem- regional and the local level, repeats the characteris-
perature from 1970 to 2014 in Lugansk was 8.1°C, tics of global climate change. This will permit to
in Kharkiv 7,4°C, and in Lviv 6,7°C. If we com- more effectively use the climatological information
pare the temperature variation in the air for 40 for working on research projects, improving opera-
years with these long-term studies, we arrive at the tional maintenance of the manufacturing compa-
conclusion that the climate in Ukraine is gradually nies, solving a number of other practical tasks.

warming, but in the Eastern regions of the country
it is more intense.
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ENVIRONMENT AS AFACTOR OF THE SPATIAL ORGANIZATIONS OF THE BIG CITY
(ON THE EXAMPLE OF THE CITY OF KHARKIV)

K.A. Hemeys, A.B. Mazyposa. IIPHPOJTHI YMOBH, IK ®AKTOP ITPOCTOPOBOI OPTAHI3ALIII BEJTHKOI'O MIC-
TA (HA IIPUKJIAJI MICTA XAPKOBA). Y cmammi oxapaxmepusosanuii penveg) mepumopii micma Xapkosa ma 11020 6nius Ha
gopmyeanna micokoeo cepedosuuia. 30kpema po3enaHymo opozpagiuni ma ceomopghonoeiuni ocobrueocmi mepumopii micma, pos-
noeclodcenicmy eposilinux gopm penvedy, xapaxmep donun pivox Xapkis, Jlonans, You ma Hemuwina. Busnaueni ocobnusocmi
eiopozpagiunoi mepesici micma ma ix euxopucmanus y 2ocnooapcmsi. Oxapaxmepusoeani KiiMamuyni ymosu micma Xapxoea, 30K-
pema Hasederi 0coOMUBOCI PIYHO20 MEMNEPAMYPHO20 Md 6iMPO6020 pexcumy. Poszeianymuil éniue 301U 6ucoko2o mucky Boeliko-
6a-bpoynosa na popmysanus knimamy micma. Haeedeni ocobnueocmi rpynmogoco nokpuey, a came po3nooil munosux ma 0e2paoo-
6anux Ipynmie 3a mepumopiero micma. Oxapaxmepuz08ani 0CoOIUBOCMI POZNOBCIOOICEHHS (opU ma hayHu Ha mepumopii micma
Xaproea. Busnauenuii éniue okpemux npupoonux ¢pakmopie Ha oopmyeanHs npocmopoeoi opearnizayii micma.

Knrouosi cnosa: npupooni ymosu, micmo Xapxis, penvegh, piuku, Kuimam, [pyHmosuii nokpus, gnopa, gayua.

K. A. Hemeu, A. B. Masyposa. IIPHPOJHBIE YCJIOBH, KAK ®AKTOP IIPOCTPAHCTBEHHOH OPTAHH3ALIHH
BOJIBIIIOIO T'OPOJA (HA IIPUMEPE I'OPO/JA XAPBKOBA). B cmamve oxapaxmepusosan penvedh) meppumopuu 20pooa
Xapvkosa u e2o enuanue Ha opmuposanue 20poocKoli cpedvl. B uacmnocmu paccmompensi opospaguueckue u 2eomopgonozute-
CKue 0COOeHHOCmY Meppumopull 20p0o0d, pachpoOCMPAHEHHOCIb IPOUOHHLIX (opm penveda, xapakmep 0oaun pexk Xapwvkos, Jlo-
nauv, Your u Hemviuna. Onpedenenvi ocobennocmu 2uopozpaduueckoii cemu 20pooa u ux ucnonb306anus 6 xozaicmee. Oxapaxme-
PU30BAHBL KIUMAMUYECKUEe YCI08US 20p00a XapbKosd, 6 YacmHOCMU NpUBedeHbl 0COOEHHOCMU 20006020 MEMNEPANYPHO20 U 6empo-
6020 pexcuma. Paccmompeno enusnue 30nbi 8bicokozo Oaenenus Boeiikosa-bpoynos na gopmuposanue xaumama 2opooa. IIpuse-
OeHHbl 0COOEHHOCU NOYBEHHO20 NOKPOBA, A UMEHHO pAChpedeienie MUNUYHbIX U 0e2paoupOSaHHbIX NOYE N0 MEPPUMOPUU 20POOa.
Oxapakmepu306ansl 0cobennocmu pachpocmpanerus Giopel u Gaynel Ha meppumopuu 20pooa Xapvkosa. Onpedenennoe erusHue
OMOENbHBIX NPUPOOHBIX PAKMOPO8 HA opMUPO8aHIe NPOCMPAHCMEEHHOU OP2AHU3AYUY 20POIa.

Knroueswvie cnosa: npupoounvie yciosus, 2opod Xapvkos, penvedh, pexu, Kaumam, noY8eHHbll NOKpos, gaopa, ghayHa.

Introduction. Formation of the big urban The purpose of this article is to analyse
spatial organization is a difficult process which social and geographical environment of Kharkiv
depends on many factors, among which are territory for definition of their influence on
environment, population, settlement, production formation of the spatial city organization.
specialization, economic activity and many others. Main content of research. Kharkiv is one of
However, environment is a primary factor. Exactly the largest industrial, scientific and cultural
by virtue of a favorable environment the effective Ukrainian centers, the core city of the Kharkiv
city spatial systems are formed. agglomeration, the second millionaire city after

For Kharkiv, as the second by population city Kyiv in Ukraine. For today, the extent of the city
of Ukraine, formation of optimum city structure is territory from West to East is 25 km, from North to
an urgent need because in many respects it defines South — more than 20 km; the total area of the city
the city’s efficiency of functioning. The social and is 350 km? City borders gradually continue to
geographical analysis of an environment gives the extend, the spatial city organization becomes more
chance to optimize the spatial city organization, to difficult every year. For April 1, 2015 the
define phenomenal features of urban infrastructure population of the city made 1451522 people [6],
formation taking into account requirements and the population density was the 4157 persons per
expectations of people. km? on April 1, 2015.

Literature overview. The attention of many The territory of Kharkiv is located in the
scientists is focused on the research of various northeast of Ukraine within the East European
aspects of urban processes. Some of the national Plain on the southern border of the Forest-steppe.
and foreign authors have considerable scientific On tectonic division the city territory carry to a
achievements in the urban spatial organization. northern onboard zone of the Dniepr-Donetsk
They are A. Druzhynin, G. Lappo, K. Mezensev, E. avlakogen. In the orographical light, the biggest
Percyk, B. Rodoman and others. Characteristics of part of the territory of the city, respectively, is in
natural Kharkiv environment are represented in the the limits of southeastern part of the Dniepr-
works of Ju. Gamulja, L. Gorelova, K. Donetsk Basin. The surface of urban area is
Zvjaginceva, G. Strizhel'chik, Yu. Shubyn, and defined as the wavy plain, slightly inclined in the
others. However, features of environmental southern direction (fig. 1). The most part of the
conditions impact on the city spatial organization Kharkiv region is located within Dnieper Lowland,
formation of Kharkov in terms of social geography northern part — on a Spur of Central Russian
is insufficiently investigated. Upland, eastern part — on a spur of the Donetsk

Upland.
© Niemets K.A., Mazurova A.V., 2015 https://doi.org/10.26565/2410-7360-2015-42-18
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In the territory of the city of Kharkiv fourteen
geomorphological levels are allocated: water
separate plateaus, in the Uda River valley (and
partially in valleys of its tributaries) twelve
terraces and floodplains [5].

The city is located in rather deep erosive
hollow formed by the activity of the Uda, Lopan,
Kharkiv and Nemyshlya rivers (fig. 1). The hollow
shape has an amphitheater appearance formed by
terraces of the rivers widely open to the south and
the southeast, towards falling of the Uda River, and
with exits to the north on valleys of the rivers
Lopan and Kharkiv. The rivers divide the city into
three main parts with different character of a relief.

Low sites with marks of 90-110 m make 46% of
the city territory, average marks of 110-160 m —
49% and high with marks of 160-205 m — 5% of
all urban area [7].

The highest point within Kharkiv is in the
northern part of the city, namely near the Zhukovsk
neighborhood (Kyiv district), is 205,5 m above the
sea level, the lowest point is in the south of the city
around Dikanevka (Chervonozavodsk district), is
94 m above the sea level. Generally, the minimum
marks are observed in valleys of the Lopan and
Kharkiv rivers, on the northern and northeast
suburb, in confluence near the downtown.

less 100- 120-
than 100 120 140

140-
160

160- more
180 tham 180

| Meters

Fig. 1. The relief and hydrographic Kharkiv network (built by authors)

The central city part formed on the terraced
interstream between the Lopan and the Kharkiv
with maximum surface marks (160-165 m) are dat-
ed for its northeast part near Vesnin and Novgorod
str. The second elevated city center area is in the
western part, in the right Lopan bank, where the
Holodna and Lysa mountain slopes tagging reach
maximum values and then gradually decrease to-
ward the river valleys at the city center.

Characteristic forms of a city relief are also
gullies and ravines. The sizes of gullies depend on
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their age. Younger gullies are about 2-3 km long,
and olden reach 10 km. The depth of gullies fluc-
tuates from several meters to tens of meters. By
form they are linearly extended outlines. There are
also arched gullies (mainly on the right slopes of
the river valleys). Unbranched and treelike ravines
prevail in the region. Short, deep and strongly
branched ravines are widespread on high and steep
right slopes of the river valleys. Depth of ravines
reaches 20 m. Total length of gullies network in the
city boundaries reaches 194 km, that averages
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0,6 km/km? of an urban area. The area occupied
with gullies and ravines is 13,9 km? that is about
3% [7]. Now the small size of the gullies network
has no considerable impact on formation of the
spatial city organization. However, the gradual
growth of gullies and ravines quantity demands
monitoring and an artificial revegetation of certain
territories.

Flat urban relief and an unbranched gullies
network are favorable factors for creation of the
optimized city space system. Rather equal surface
allows construction of any architectural designs
without probability of further destruction of an
adverse environment. Lack of considerable height
differences of a territorial surface gives the chance
evenly to arrange objects of city infrastructure.

The Uda, Lopan, Kharkiv, Nemyshlya rivers,
belonging to the Don basin, small reservoir
storages and ponds represent the hydrographic
network of Kharkiv. The rivers of Kharkiv are
typically flat. They have wide valleys with well-
developed flood plains, quite often boggy with
cutoff lakes. For all valleys existence of 3-4
terraces and well expressed asymmetry is
characteristic at the cliff right and glacis of the left
slope. By nature of flood the Kharkiv rivers belong
to the type of snow flood rivers which makes 70-
80% of an annual runoff. The significant role in
flood of the Kharkiv rivers is played by
underground waters and rain [1]. Underground
waters in the Kharkiv territory are dated for the
main water layer relating to the province of
hydrocarbonate-chloride  and  chloride-sulfate
waters of the Donetsk artesian basin and lie in
Mesozoic deposits.

Existence of four rivers within the city has a
great influence on its spatial structure. Kharkiv city
as a large settlement was formed on the basis of the
rivers. Rivers play a significant role in economic
activity of the Kharkiv city of the modern period.
They are used for drinking, agricultural water
supply, fishing, recreation and ground irrigation.

Now on the basis on the Lopan and Kharkiv
interstream area in the downtown, a city recreation
area for inhabitants and city visitors is being
created. The successful combination of natural
beauty of the river system and urban architecture
creates an attractive recreational zone.

The analysis of the current condition of the
rivers of Kharkiv and assessment of their economic
use have shown that at low-water content and big
unevenness of a river flow intensive water use will
lead to exhaustion and considerable deterioration
of water resources. The comprehensive analysis of
interrelations of all landscape and geographical
system components in general taking into account
their properties, formation regularities and changes
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under the influence of natural and anthropogenous
factors is necessary for rational use of water
resources within the big city. Further, if appropriate
measures are not taken, the intensive use can lead
to their exhaustion and excessive pollution.

The climate in Kharkiv is moderately
continental and changeable. During the winter
period frosts often alternate with thaw. Average
annual temperature is +7,5 °C. The coldest month
in the city is January with an average monthly
temperature about -7 °C, however, sometimes
temperature falls to —-15 - -30 °C. The winter
begins in the middle of November and is rather
long, but not severe, with frequent thaw,
sometimes so intensive that the ground surface is
completely exempted from snow cover. The spring
comes in March. The beginning of summer can last
till the middle of May. Summer is moderately
warm or hot, the warmest month is July with an
average temperature of about +21 °C. In June and
July the greatest number of rainfall drops out.
Upon transition of average daily air temperatures
through +15 °C that occurs in the first half of
October, the summer ends and the fall begins.

The district of Kharkiv and the Kharkiv area
in general belong to a zone of insufficient
humidification. The average annual rainfall amount
for Kharkiv is 522 mm. Long shortage of rainfall at
air temperature increase during the warm year
period causes droughts and dry winds (spring,
summer, autumn). Dry winds are observed in
April-September, with maximum in August. This
phenomenon arises at air temperature increase of
more than +25°C, decrease of relative humidity to
30% and the wind speed of more than 5 m/s.

A climatic Kharkiv feature is that a high
pressure zone of \oyeykov-Brounov crosses its
territory serving an important wind separator and
increasing repeatability of winds of the southern,
southeast and east directions, promoting formation
of a powerful steady anti-cyclone. In the summer
influence of a high pressure zone is almost
imperceptible, however accurately expressed in the
winter. This area is the boundary distribution of
moist air masses and precipitation in Ukraine. The
displayed climatic feature also has a significant
impact on the spatial city organization, including
stable weather and the lack of strong winds that
allows you to build high-rise structures, reduces
the likelihood of natural disasters.

The soil of the city is characterized by a wide
range of soil types and corresponds to features of a
forest-steppe zone. Considerable territories are
occupied by the real gray and light -gray podsolic
soils and degraded chernozems in the central and
northwest city part. These soils are widespread in
the basic under the woods, along rivers coast and
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interstream of the Uda, Lopan and Kharkiv Rivers.
Under the pine woods (the left coast of river
valleys) turfy-podsolic and turfy-sandy soils were
created. Typical chernozems stretched in wide
strips which are divided by massifs of the podsolic
soils, in the Kharkiv and Uda interstream mainly in
the east part of the city. However, long intensive
anthropogenous influence and considerable scales
of transformation of soil caused emergence of
inadequate to the natural analogs soils.

In general, urban flora largely reflects the
regional flora, so most species peculiar to the
region is also city characteristic [3]. Zoning types
of vegetation are upland oak on the high right
banks of rivers and watersheds, meadow and forb-
fescue-grass steppes mainly used as farmland. In
zonal vegetation types, widespread steppe pine and
pine-oak forests, meadows in river valleys, higher
aquatic vegetation and flora of open sand are
found. At the same time, the urban area is a place
where the natural vegetation affects human
activities. Through a combination of natural
conditions and natural vegetation, on the one hand,
and the influence of anthropogenic factors on the
other, historically constituted today flora and
vegetation of the city are represented as the
remnants of natural vegetation (indigenous
flora) [2].

Mixed type of forest-steppe fauna is typical
for Kharkiv territory. But in the city because of
human impact fauna is altered.

Conclusions. Due to the rapid area growth and
the changing nature of its use (the emergence of

new districts and dwelling areas, new parks and
gardens, etc.) there is a constant redistribution of
natural resources with a significant degree of
influence of the spatial city development. Relief,
river system, climatic conditions, soils, flora and
fauna of the area have significant impact on the
features of the urban environment formation.

The flat city relief in Kharkiv and straight
gullies and ravines are favorable factors for
creating of urban space optimized system.
Relatively smooth surface allows construction of
any architectural designs without probability of
further destruction due to adverse natural
conditions.

A large number of rivers in the city has a great
influence on the formation of its spatial
organization. Rivers play a significant role in the
economic activity of Kharkiv, particularly used for
drinking, agricultural water supply, fishing,
recreation and irrigation.

The zone of high pressure of \Voyeykov-
Brounov crossing the city forms stable weather and
the absence of strong winds, which allows high-
rise construction of buildings and reduces the
likelihood of natural disasters. Soils territory is
favorable for farming in the city and suburbs.
Forest-steppe flora and fauna are changing through
human impact.

Natural Kharkiv city conditions are favorable
for creation of complex spatial organization of the
big city.
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VIIK 556.166 B.A. Oguapyk, k.ceoep.n., doyenm,

O.M. Ilpoxoghses, k.ceoep.n., Ooyenm,
E.H. Toooposa, acnipanm,
Ooecckuil 20Cy0apCmeEeHHblil IKOL0SULECKUL YHUBEPCUMEM

OCOBEHHOCTH ®OPMUPOBAHUA ITABOJAKOB TEILIOI'O IIEPUOJA
HA PEKAX TOPHOI'O KPBIMA

B cmamve npoananuzuposansl ycrnosus gropmuposanus nagooxkos menio2o nepuoda na pexax Iopnoco Kpuvima. [na unnio-
cmpayuu 600HO20 PedcUMa Pex UCCiedyeMoti meppumopu ROCMpoeHsl 2uopopaghbl CMoKa ¢ XOpOUulo BbIPAICEHHbIMU NABOOKAMU
mennoeo nepuooa. Mx ananuz no3eoaun onpedeiumys, Ymo nagooKu menio2o nepuooa 200a Ha pekax HAbmooaomcs He 0OHO8PEMeH-
HO! HA peKax 3anaoHoll Yacmu ce8epHo20 CKIOHA Kpblmckux 2op, MakcumanbHble pacxoobl menio2o nepuooa Habnooaromces dauje
6ce20 6 anperne-uione; Ha peKax 1xcHozo bepeea Kpvima — ¢ anpena no agzycm, a Ha pexkax 60CMOYHOU YACTU CE8EPHO20 CKIOHA —
8€eCHOL.

IIposedennoe uccredosanue no3601UL0 ONPeOeUmyp, YUMo CyujeCmeeHHoe GIUAHUE HA 8EIUYUHY CIOKA 8 NEPUOO NPOXOIHCOEHUS
Kamacmpopuueckux nagooko8 oKkazvlearom makxue Qakmopol, KaK Kapcm, niowas U 3a1eCeHHOCb 6000CO0POS.

Knroueswle cnosa: 600nwiii pexicum, 00xcoesble NABOOKU, MAKCUMATbHBIL CIOK.

B.A. Osuapyk, O.M. Ilpokxogh’es, O.1. Toooposa. OCOBbJTHBOCTI ®OPMYBAHHA IIABO/IKIB TEILIOI'O IIEPIONY
HA PIYKAX TOPHOI'O KPHMY. YV cmammi npoananizosano ymosu popmysants nasookie mennozo nepiooy na piuxkax I'ipcokoeo
Kpumy. /[na imocmpayii 600H020 pescumy pivok 00CaioHcy8anoi mepumopii nobyoosani ciopoepagu cmoxy 3 0odpe upaiceHumu
nagooxamu meniozo nepiody. Ix ananiz 0036016 euUsHAUUMU, WO NABOOKU MENT020 NEPIOOY POKY HA PIUKAX CMOCMEDI2AIOMbCA He
OOHOYACHO: HA PIYKAX 3aXIOHOI wacmuHu nigHiuHo2o cxury Kpumcokux 2ip, mMaxcumanvhi eumpamu menniozo nepiody cnocmepiea-
fombca Havvacmiule 8 KGIMHI-TUNHKI, Ha piukax nigdenHo2o bepeza Kpumy — 3 k8imusa no cepnens, a Ha piukax cXiOHOT yacmuHu nig-
HIYHO20 CXUTY — HABECHI.

IIpogedene docniodcenhs 00360MUNU BUSHAUUMU, WO ICMOMHULL GNIUE HA BETUYUHY CIOKY 8 NEPIO0 NPOXOOICEHHS Kamacmpo-

iuHUX naBoOKie Maomeb Maxi haxkmopu, K Kapcm, Niowa ma 3a1iCHeHHICIb 6000360Dis.
Knrouoesi cnosa: 600nuil pexcum, 00wo8i nagoOKU, MAKCUMATbHUL CIIK.

Beenenne. Pexu ['opHoro Kpeima umerot psij
XapaKTepPHBIX 0COOCHHOCTEH — MX JUIMHBI, [IOIIA-
M BOAOCOOpHBIX 0OacCeHHOB, a Takke OOBEMBI
CTOKa HEBENHKH. Tak, Harpumep, [UIMHBI MIPAKTHU-
yecku Bcex pek Kpeima (92,1 %) menee 10 xm,
OfHaKO oOmiass WX TMPOTHKEHHOCTh JIOCTHUTaeT
5996 kM.

Bonanriii pexxum pek T'opaoro Kpeima, B cBA3u
C ero CpaBHUTEIHHO HEOONBIION BBICOTOH, Xapak-
TEpU3yeTcsl B LIEJIOM JOBOJBHO OAHOOOpa3HBIMH
THIPOJIOTHYECKUMH ycioBusMU. Ha Hero B mep-
ByIO OdYepe/lb OKa3bIBa€T BIIMSHUE HAJIWYHME Tpe-
IIMHOBATHIX M3BECTHSAKOB, PETYIHPYIOUINX IOBEP-
XHOCTHBIA M OA3E€MHBIN cTOK. Kpome Toro, onHoi
n3 ocobeHHocredl pexk KprsimMa sBmserca peskas
neopmanms ux pycen. CyliecCTBEHHOE BIIHSHUCE
Ha BOJHBIN PEXHUM PEK paccMaTpUBAeMOW Teppu-
TOPHHU TaK)Ke OKA3bIBAET aHTPOIOTE€HHbIHN (hakTop —
€CTECTBEHHBIN PEeKUM OOJIBIINHCTBA PEK HCKaXKa-
€TCSl PEeTyINpYIOINM BIUSHHUEM HCKYCCTBEHHBIX
BOJIOEMOB, a TakXe 3a00poM BOJBI Ha OPOILICHHE.
B cBs3u ¢ 3TUM OTMEYarOTCA pazNudrs B BOTHOM
peXUMe I Pa3HBIX BOIOTOKOB M JaXe IO JUTHHE
OJTHOM U TOM K€ peKu.

MaxkcuManbHbIe pacxobl pek paiioHa GpopMu-
pyIOTCS B JIETHE-OCEHHUH TEPHOA B peE3yNbTare
MIPOXOX/AECHNS JMBHEH. 32 MHOTOJETHUH MEpPHOX
MaKCHMAaJIbHBIE PACXOAbl BOABI JJsl OOJBIIMHCTBA
pex HaOIromaroTCs B TEIUIBIN MEPUOA U, ISl HEKO-
TOPBIX U3 HUX, MOTYT IIPEBBIIIATH 3MMHE-BECEHHHE
MakcuMyMmbl B 2-4 pasa (peku benbbOek, [lemep-
TokH, 3y u 1p.). s pex TeppuTOprH XapaKTepHO
YMEHBIIEHHE MAKCUMAJbHBIX PacXo/l0B BOAbI IpU

BBIXOJIE M3 TOp M MPEATOPUN K YCThIO, YTO OOBsIC-
HSCTCS, MOMHMO €CTECTBEHHOW TpaHchopMaIuu
MABOJKOB Ha OCCIPUTOYHBIX y4YacTKax, MOTEPSIMHU
BOIIBI B KapcT, 3a00pOM Ha OpOIIEHHE ¥ 3aIoHe-
HUE TPYIOB M BopoxpaHwimwml. Hawbonbmme ro-
JIOBBIE CYMMBI OCaJKOB MMEIOT MECTO Ha BEpIIHU-
Hax [maBHOM rpsanel KpeiMCKUX rop — siinax; on-
HaKO HallM4We 3aKapCTOBAHHBIX H3BECTHIKOB 00Y-
CJIaBJIMBAECT OTCYTCTBHE MPOJOIKUTEIIHLHOTO TTOBE-
pxHOCTHOTO cTOKa. OONacTh MaKCUMAILHOTO CTO-
Ka pacrojaraercsi B 30He, Ijie O1aronpusiTHbIe JJIs
(hbopMHUPOBaHHUS PEUHOIO CTOKA THUAPOMETEOPOJIO-
THYECKHE YCIIOBUS YCHJIMBAIOTCS HAMOOJIBIINM
BBIXOJIOM TPYHTOBBIX (KapcToBbIX) Box [1].

Camblif MHOTOBOJHBIM MECSAIl — MapT, a MaJio-
BOJIHBI — CEHTSOph. [1aBOAKM Ha KPHIMCKUX peKax
MOTYT OBITh KaK B 3UMHE-BECEHHUI, TaK U B JIETHE-
OCEHHUHU mepuoAbl. 3UMOW MaBOAKU IPOXOIAT B
pe3ylbTaTe CHETOTAasHUS, COMPOBOXKIAIOMIETOCH,
KaK MPaBWIIO, BEIMAJACHUEM JOXKICH, a JIETOM B pe-
3ylbTaTe MPOXOKJICHUS WHTCHCUBHBIX JIMBHEH.
Pacxons! Bonbl Ha KpbIMCKHMX pekax BO BpeMs Ia-
BOJIKOB PE3KO BO3pacTaroT. AOCOJIOTHBIE MaKCH-
MyMbI (DOPMHPYIOTCS B TEILIBIA MEPHOA rofa Mpu
BBINIAJICHUU OOWIBHBIX A0kIed u moryT B 200-
400 pa3 mpeBbIIATh CPEIHETOJOBBIC  PACXOIbI
BOzbI (puc. 1).

Ha ocHoBe ananuza BakHeimmx (a3 BOAHOTO
pexuma, contacHo kiaccuukanuu b.J].3aiikoBa
[1], peku KppiMa OTHOCATCS K pekam C MaBOJI-
KOBBIM PEXKUMOM KPBIMCKOTO noATuna. B romoBom
XOJI€ BBUICIISIOTCS JIBA TIEPUOJA: TABOAKOBBIN 3UM-
HE-BECCHHMM MJIM XOJIOJIHBIM M MEKEHHBIH JIETHE-

© Osuapyk B.A., [Ipokodrer O.M., Tomopora E.U., 2015
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Puc. 1. Ilogpemsl ypoBHE# BoJBI BO BpeMs TaBOAKOB (M) [2]

OCEHHUU WM TEIJIBIN.

Cormacao knmaccudukanuu [1.C.Kysuna [3],
Ha paccMaTpuBaeMOW TEPPUTOPUM BBIACISIOTCS
PEKU ABYX OCHOBHBIX THPOJIOTHIECKUX 30H:

1) TOpHO-TIECHO¥ 30HBI YMEPEHHOTO KIINMATa;

2) TOPHO-JIECHOW 30HBI TEIJIOTO KIMMaTa.

Pexu ropHO-JIECHON 30HBI YMEPEHHOIO KIIH-
MaTa ¢ BECEHHUM IIOJIOBOABEM W TTaBOAKAMH B OC-
TaJbHYI0 YacTh TOJa CBOMCTBEHHBI 3alagHBIM WU
CEBEPHBIM CKJIOHaM ropHoil yactu Kpeima. OHu
TEKyT KakK Ha 3amaj, Brmajas B UepHoe Mope, Tak U
Ha BOCTOK, B HAITPaBJIEHNH K A30BCKOMY MOPIO.

Pexu ropHO-JIECHOI 30HBI TEIUIOTO KJIMMAaTa C
MaBOJKOBEIM PEXHUMOM B TEUEHHE BCETO roja B
OCHOBHOM XxapaktepHbl s IOxkHoro Oepera
Kpreima. D10 o4eHb Manble BOAOTOKH, KOTOPBIE ITO-
JMy4aloT BOAY NPEUMYIIECTBEHHO BO BpeMs
IOXKIEH.

Marepuasl ucciaenopanusa. Ha paccmarpu-
BaeMOU TEPPUTOPUH pacroiokeHo 56 ruaponoru-
YECKMX IOCTOB C IUIOMAASMU BOZOCOOPOB OT
0,32 km? (6. Cxamucras — c. Mexaypeube) 10
3540 xm? (p. Canrup — c. JIBypeune). Cpennue
BBICOTHI BOIOCOOPOB KOJIEOTIOTCS] B JHMANa3oHe OT
340 M (p.Oty3 — nrr.llle6eroBka) mo 980 M (p. Ky-

yyk-Y3eHp0am — c¢. MHoropedse, p. burok-
VY3enp6amr — c. CuactiuBoe). [lepuon Habmonennit
Ha mocTax uaMeHsercs ot 8§ (p. Anbma — nrt. [lou-
toBoe) 1o 82 jer (p. Cy-Uupon — c. Tomoneska).

AHanm3upysl AUana3oH IUIOM@AAeld BOmocOo-
POB PEK, Ha KOTOPBIX BEIYTCS HAOIIONCHUS, MOX-
HO OTMETHTbh, YTO MPAKTUYECKH BCE OHH OTHO-
CATCA K KaTeropuu MajblXx peKk — 55 u3 56 unu
98,2% (Tabm. 1).

[IponomxuTensHOCTD PSIIOB HAOMIONEHUH 3a
CTOKOM IIaBOJKOB TEIUIOTO INEpHoja Ha HCCleny-
eMOH TeppUTOpHH KoJeOJIeTCs, KaK YyKe OTMeua-
jock, or 8 no 82 mer. Ilpu 3ToM OOJBIIMHCTBO
octoB (60,7%) UMEIOT psbl HAOIIONEHU TIPO-
JIOJDKUTENFHOCTEIO oT 21 mo 50 nmet, 16 mocrtoB
(28,57%) — Gomnee 50 ner; Ha 4 mocrax (7,14%)
THAPOJIOTHYECKHE Psibl cocTaBisaoT oT 11-20 mer
(tabm. 2). Paaer qmHO# MeHee 10 et ecTh TOIBKO
Ha 2 mocrax, 4Tro cocraBiser 3,57% oT o0I1ero
KOJTUYECTBA.

Henbo manHoil padoTBLI SABISIETCA aHAIMU3
yCIOBUH (OPMUPOBAHUS MABOJKOB TEILIOTO IEpH-
ona Ha pekax I'opHoro Kpeima.

Marepuaasl uccaegoBaHusi. s wumoct-
palmy BOAHOTO PeXUMa PeK HCCIeAyeMOil TeppH-

Tabnuya 1
Ceenenus 0 pacmpeaesieHre IUIoaaei BogocOopos mo BenmunHe 11 pek [oproro Kpeima
Hﬂiﬁj‘m” <100 101-500 501-2000 2001-5000
n 37 14 4 1
% 66,07 25 7,14 1,79
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Tabnuya 2

Cenenus 0 pacrpeaesieHue IPOI0DKUTETFHOCTH HAOMIONEHNH 32 MAKCUMAJILHBIM CTOKOM
Termoro nepuoja s pex ['oproro Kpeima

llepuon <10 11-20 21-30 31-40 41-50 >50
HaOIIONEHNHA
n, JIeT 2 4 15 13 6 16
% 3,57 7,14 26,79 23,21 10,7 28,57

TOPUH TOCTPOCHBI TUAPOrpadbl CTOKa C XOPOLIO
BBIP@KEHHBIMHM TaBOAKaMM TEIJIOrO INepuoaa (Ha
npumepe pek Canrup, [lepekoiika, UepHas).

Tak, Ha peke Canrup, KOTopasi IPOTEKAeT IO
CEBEPO-BOCTOYHOMY CKJIOHY KphIMCKHMX rop, Boa-
HBIH PEKUM XapaKTepu3yeTcsl HaBOIKaMH B Teue-
Hue Bcero roaa (puc. 2). O 00ycloBieH JETHAMHA
U 3MMHUMMU IIaBOJAKAMH B PE3YJILTATC BBLINIAACHUS
JOXKIEH JIeTOM Hu TasgHueM cHera BecHoH. Ilo
I1.C. Ky3uny [3] pexa OTHOCUTCSI K TOPHO-JIECHON
30HE YMEPEHHOTO KJIMMAaTa.

Pexu Jlepekoiika u UepHas XapaKkTepU3yrOTCs
BBIPQ)KEHHBIMHM IIABOAKAMH M HU3KOH MEXEHBIO
(puc. 3, 4). IlaBomku 0OyCIOBIEHBI BBITIAJICHUEM
JLOKIEH JIETOM.

Peka [epekolika NOpPUHAIEKUT K TOPHO-
JIECHOW 30HE TEIUIOro KIMMara, e MaBOAKOBBIN
pPEXHUM XapaKTepeH JJis BCero roga. B ominuuu ot
Hepexoiiku, peka UYepHas OTHOCUTCA K TOpPHO-
JIECHOH 30HE yMEPEHHOT0 KJIMMaTa.

Ananmuzupys rugporpadbl pex pa3niHbIX pe-
THOHOB KpBIMa, MOXHO OTMECTUTH, YTO IIaBOAKH
TEIJIOr0 MepHoJa rojia Ha pekax HaOMIonaroTcsa He

45

OHOBpeMEeHHO. Tak, Ha peKax 3amagHOd YacTH
CeBepHOro cKiIoHa KphIMCKUX TOp, MaKCUMaJIbHbIC
pacxoipl TEIUIOro0 MepuoAa HaONIONAIOTCs dvalle
Bcero B ampese-uroie. Ha pekax roxHOro Gepera
Kprima — ¢ ampenst mo aBryct, a Ha peKax BOCTOY-
HOM 9acTH CEBEPHOTO CKJIOHA — BeCHOM. B Oacceii-
He Canrupa BBICOKHME YPOBHH HPOXOIST OOBIYHO
BECHOW WJIM B KOHIIE (heBpaJIs.

aBoaxogopmupyromue ocaaku. CoriacHo
[4] maBOmMOYHBIN TMPOIECC-ITO CIOKHOE THIIPOIIO-
THYECKOE SIBJIEHUE, KOTOPOE MOKa YTO M3y4eHO He-
noctatouno. B Kpeimy 80-85% romoBoit cyMMbl
OCagKOB BbIMagaeT B Buue AokAid. Ha nomo
TBEpAbIX OcCaakoB mpuxoxutcs Mmenee 10%, a
cMemaHHbIx — 5-8%. Uucno pHel ¢ AoKAsIMHU KO-
nebrnercs or 80-130 B cremHBIX paifoHax, A0 150-
170 — B ropax. Jlerom B KpriMmy HaOmromaercs He
Oonee 5-10 mHeit ¢ noxasamu 3a Mecsil. Ha ropHbIx
Kp])IMCKI/IX PCKax JIMBHU BBI3BIBAIOT MABOJKH, KO-
TOPBIE COINPOBOXKIAIOTCS CHOCOM Pa3MbIBAEMBIX
TOPHBIX IIOPOI. Ilo CyTH, NIpU CUIIBHBIX JIMBHAX
CTEKaeT He

Q,m%/¢c

40

35

30

25 4
20

15

Puc. 2. I'maporpad croka p. Canrup — c. [ABypeuse, 1997 1.
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14

Q,m3/c
12

10

Puc. 3. 'mnporpad ctoka p. epekoiika — . Slnta, 1949 1.

180

Q,m%/c

160

140
120

100

Puc. 4. I'mnporpad ctoka p. Uepnas — y ropst Kuznn-Kas, 1949 .

BOJIa, a CMECh €€ C 3eMJIel U KaMHIMH. Takue mo-
TOKH pa3pymialoT MOCTBI, Pa3MbBIBAlOT JOPOTH,
CMBIBAIOT TUIOJOPOAHBIM clloi mouBbl. JIUBHM O-
HOBPEMEHHO HUKOT/Ia HE OXBAaTHIBAIOT BeCh KphiM.
OOBIYHO OHH BBIMAJAIOT B KAKOM-JIHOO OJHOM
paiione. YHaille BCEro CUJIbHBIE JOKAU U JIUBHU Ha-
ONIONAIOTCSl B TIpeleNiax OJHHMX CYTOK W TOJIBKO
3UMOM BO3MOXKHBI B TEUCHHEC HECKOJBKHX ITHEH
onpsif [5].

- 102 -

O0o00uieHne CBeJeHUH O paclpeesieHuH Ma-
KCUMaJIbHBIX OCaJKOB TEIUIOTO TMepuojia MpPUBO-
IUTCS Ha pHUC. 5. AHaTU3Upys IONyYSHHYIO
JrarpaMmmy, MOXXHO OTMETHUTb, YTO Hanbosee 4acTo
HaOII0AAeTCsl MAKCUMAJIbHOE KOJMYECTBO OCA/IKOB
B mpeaenax 71-90 mm (27,3%), Taxke xapaktep-
HBIMU U1 (POPMHUPOBAHUS MABOAKOB TEIUIOTO Iie-
puoza sBISIIOTCSA ocaaku B mpenenax 31-70 mm (B
CyMMe YacToTa ux nosBienus cocrasiseT 40,9%).



Cepis «leonozisi. [eocepagpisi. Ekonoezisi.», eunyck 42

30,00

25,00+

20,00
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Puc. 5. Pacnipenenenue cTokoOpMUPYIONIMX OCAIKOB TEILUIOTO EPHOA.
0Ch a0cCITUCC — CIIOM 0CA/IKOB, MM; OCh OPJIUHAT — MPOIEHT OT OOIIEeTO KOJMIECTBA.

XapaKTEepUCTHKA HEKOTOPBIX  HAMOOIBIINX
MAaBOJAKOB TEIJIOr0 MEepHOAa rojia MPHBOISATHCS B
Tabn. 3. AHanmM3Wpysd WX, MOXXHO OTMETHTH, YTO
MaBOAKH HAONIOAAIOTCS Yallle BCETO C arpess IO
aBTyCT, pexe — OCeHbl0. Bennunuel ko3 dunmeH-
TOB CTOKAa M3MEHSIOTCS B IIUPOKUX MpeAesax OT
0,08 no 0,64. Ha pexax (p. Ampma—c. [louroBoe,
p- Hepekoiika — r. Snta, p. YUepnaa — c. UepHope-
YEHCKOE) BEITMYMHBI KOA(UIIMEHTOB CTOKA BIBOE
MPEBBILIAIOT 3HAUYEHHS 3TOTO MapaMeTpa AJs Apy-
THX peK, YTO 10 MHEHHIO aBTOPOB MOXKET OBITH
CBSI3aHO C HAJIMYHMEM KapcTa. MUHHMAaJbHbIE 3Ha-
yeHust k03(ppHUIMEeHTOB CTOKa COOTBETCTBYIOT 00-
JIACTH MUTaHUS KapcTa, a MaKCUMaJlbHbIe — o0Jac-
TH pa3rpy3KH.

C nenplo aHanu3a BIMSHUS 30HAJIBHBIX U WH-
Tpa3oHAJIBHBIX (PAKTOPOB Ha HaBOIKO()OPMHPYIO-
[IMe OCA/IKH M XapaKTEePUCTUKHU MABOAKOB TEILIOTO
Meproja roj/la MOCTPOCHBI 3aBUCUMOCTH, TIPE/ICTa-
BIICHHBIE Ha puc. 6-9.

Kak BuzHO 13 puc. 6, maBoKoOpMHPYIOIINE
0CaJIK UMEIOT TeHJICHIHIO K YBEIMYCHHUIO C BBICO-
TO BozocOopa, HO K03(p(PUIIMEHT ITOI 3aBUCHMO-
CTH He 3Ha4MMBIA. Tem He MeHee, yke TIpH MOCT-
POEHMH 3aBUCUMOCTH CJIO€B CTOKa MaBoAkoB (Y, )

or (Hg,) npocnexusaercs Gosee 4ETKOE yBEJH-

YEHUE 3TOM XapaKTEpUCTHKU C BBICOTOM CO 3Ha-
quMbIM K03 dunmentom roppersituu (= 0,35),
HECMOTpsI Ha HallM4We BIUSHHE KapcTa, KOTOpoe
MPUBOAMT K HAPYIICHUIO 3aKOHOMEPHOCTH.
Wntepec mpencraBiseT BBISIBICHHE 3aKOHO-
MEpHOCTEH B pacrpe/elieHnd MaKCHMAJIbHBIX MO-
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IyJiell cToKa BhIJaroIuxcs naBonkoB. Kak mokasza-
HO Ha pHC. 8, B LIEJIOM NOATBEPKIACTCS W3BECTHBIH
GbakT peayKuuu Q, C yBEIMYEHUEM ILIOLIAJH BO-
JI0OCOOPOB CO 3HAYUMBIM KOI(PPHUIIMEHTOM KOppe-
nsiimu (r = 0,37). C mpyroii CTOPOHBI, KaK XOPOIIIO
WUTIOCTPUPYET pHc.9, HalmonaeTcss JOBOJIBHO 4e-
tkoe (r=0,52) ymeHbllieHHEe MaKCUMAIbHBIX MO-
IyJiell aBOJIKOB TEIJIOro MEepUoja ¢ POCTOM 3alie-
CEHHOCTH BOZOCOOPOB, YTO MOXKET CIIYXHTb IIOJI-
TBEPKJICHHEM PETYIUPYIOIIEH POJIH JIECOB B MEpH-
O TPOXOXKICHUS TABOJKOB.

BbIBOAbI U peKOMEHAALMH:

e Teppuropus I'opHoro Kpeima xapakrepu-
3yeTcsi MaBOAKAMHU Pa3IMYHOTO TPOUCXOKICHHUS,
IMPUHOCSIIMMHA ~ MaTE€pUAIBHBIA U MOpPAJIbHBINA
ymepO SKOHOMHUKE U HACEJICHHIO.

e B ruaposorn4eckoM OTHOLIEHWH PEKH
Toproro Kpbima u3ydeHbI IOBOJIBHO XOPOIIO, YTO
JaeT HeoOXOAUMBIN MaTepran  Jjisl  [OCTPOCHHUS
pacyeTHBIX METOOMK JJISl HEM3yYeHHBIX peK
peruoHa.

e B Termiblil nepros roga KaracTpopuuecKue
MABOJIKM Ha peKax WCCIeAyeMOl TEepPPUTOPUH
BBI3BIBAIOTCS HWHTEHCUBHBIMU JOXKIIMH
HEOONBIION TPOAOJKUTENBHOCTH C BEITMYMHON
BhIMaBIIMX ocaakoB 30 MM u OoJee.

e  OCHOBHBIMH ¢baxTopamu, KOTOpBIE
OKa3bIBAIOT BIMSHUE HA CTOKOBBIE XapaKTEPUCTHKH
JNOXKICBBIX TABOAKOB, SIBISIIOTCA KapcT, BBICOTA,
TUTIOIIA/b U BEJTMYUHA 3aJIECEHHOCTH BOJIOCOOPOB.
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Tabnuya 3
XapaKkTepUCTUKH HANOOJBINX MTABOIKOB B TEIUTBIN Tiepron roaa [1]
Q Croit
Maxc CTOKa, CpenneB3BeneHHbIe 110 Bogocbopy | Koaddumment
Peka-myHKT M3/c [ara MM IaBOJIKOOOpa3yIoIIne 0CaIKH, MM CTOKa
p.Canrup-r.Cumdeponons | 118 12.07.1933 36 91,3 0,39
p-Benboek-
rrT.KyiiobIeso 218 21.06.1941 33 69,6 0,47
p-Kaua-
¢.CyBopoBO(KOMCOM.) 153 02.09.1928 3,9 38,3 0,1
p.Cy-Munon-c. TononeBka 20 12.07.1931 30 65,5 0,46
p.Anbma-
c.KpacHoapmeiickoe 114 | 11,12.07.1933 20 140 0,14
p-AnbMma-c.IToutoBoe 57,6 23.04.1938 36 56 0,64
p-Kaua-c.bamranoBka 92 15.07.1936 2,3 26,8 0,09
p.Yay-Y3enp-r.Anymita 32,2 15.07.1936 3,7 32,6 0,11
p-benbbek-c.PpykroBoe 129 21.06.1941 34 69,3 0,49
p.YUepHas-y rops! Kusui-
Kas 160 10.06.1949 123 153 0,8
p.Anpma—
KpbIMrocsamnoBeTHUK 21,3 21.07.1939 61 147 0,41
p.Yuan-Cy-r.flnTa 38,1 10.06.1939 5,2 70,1 0,07
p.Tapakram-T.Cynak 21,1 27.08.1946 6,2 73,2 0,08
py4.Kusunramckuii-
rrt.l1]e6eToBKa 14,1 21.08.1939 5,7 74,6 0,08
p-Yepnas-
c.YepHOpeUueHCKoe 105 10.06.1949 68 117 0,58
p.Jlepekoiika- 1.5lnTa 22,8 10.06.1949 73 120 0,61
p-Kyuyk-Kapacy-
c.boraroe 23,4 01.06.1961 15 71,7 0,19
p.-AnpMa - c.Kaparau 69,7 08.06.1956 16 32,5 0,49
p.Canrup-c.CopokuHO 29,7 27.06.1956 30 83,6 0,36
p.Bypynsaa-c. Mexropbe 10,8 27.06.1956 20 76,8 0,26
p.Jdemepmxu-r. Anymra 42,2 22.09.1962 9,6 43 0,22
p-Kypy-VY3ens-
c.ComHegHOTOpCKOE 4,78 22.09.1962 17 57,4 0,3
180
X, MM
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°
°
140 ®
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Puc. 6. V3meneHnue naBoaxkooOpas3yIomux 0CalkoB OT CpelHel BBICOTHI BogocOopoB pek l'opHoro Kprima
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Puc. 9. 3aBUCHMOCTh MaKCUMAJTLHBIX MOMAYJIEH TTABOIKOB TEILIOTO IEpHOa
OT 3aJIeCEHHOCTH BofocOopoB pek l'opHoro Kprsima
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3amauell JaJbHEHININX HCCJIETOBAHMI SBII- HOrO CTOKa JJi1 HEU3y4yeHHBIX pek [opHoro
eTcsi 000CHOBaHUE METOJUKHU pacueTa MaKCUMallb- Kprima.
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THE INTANGIBLE NATURAL RESOURCES (INR) IN THE ASPECTS OF NATURAL CAPITAL
OF NEW GEOGRAPHY: SOME PERSPECTIVES FOR UKRAINE

LI Yepsanvos, 0.0. Kapacvos. HEMATEPIAJ/IbHI ITIPHPO/IHI PECYPCH B ACIIEKTI HATYPAJIbHOI' O KAITITA-
JIY «<HOBOI» 'EOT'PA®II: JEAKI IEPCIIEKTHBH JI/IA YKPAIHH. Cmamms micmums ananis cyuacnux mMemooono2iunux
OCHO8 2e02paqhii, npuceAYeHUX KilbKiCHOMY GUMIPIOBAHHIO HEMAMEPIAIbHO20 NPUPOOHO-PeCyPCHO20 NOMeHYiary. Aemopu nponowy-
10mb HOGUIL NIOXIO 00 OYIHKU HEMAMEPIANbHUX NPUPOOHUX PECYPCI8 HA OCHOBI ICHYIOH020 3apYOincHO20 00CEI0Y OYIHKU KYIbIMYPHUX
exocucmemuux nociye. 4epesz KkonyenmyansHuil 63a€mM038's130K COYianbHUX Yacy i npocmopy, obTPYHMOSYEMbCA CRPULIHAMMSL 0COO U-
cmicmio 06 €EKMUBHUX HEMAMEPIANbHUX I1ACMUBOCMell IAHOWAdNy Kpizb OYIHIOBAHHS HEl CaMOoio Cy0 €eKkmueHOi sKocmi uacy ix
cnoxcusanns. Le naoae 3mocy KinbKicHO20 OYiHIOBAHHS 06 EKMUBHUX AKOCMel TaHOwagdmy 05 0coObUCMOCmi K OYiHKU Hemamepia-
JIBHUX NPUPOOHUX pecypciguepes 00NOMO20I0 OYiHKU CY0'ekmusHos akocmi yacy. Ll cinomesa sHatiwina ceoe supasicenus 8 ioei 2eo-
coyianvHo2o pexomeHoayitino2o cepsicy. OcmanHill He € CAMOYILN0, a Juuie THCMPYMEHMOM US8UeHHs KVIbIMYPHOI 3Hayywocmi
npupoou.

Knruoei cnosa: nemamepianvhe npupoooKopucmysanis, Heo2eoepagis, napmucunamusHe KapmozpagdysanHsi.

HU.I: Yepsanée, A.O. Kapacée. HEMATEPHA/IbHBIE IIPHPO/IHBIE PECYPCBHI (HIIP) B ACIIEKTE IIPHPO/HOI'O
KAITUTAJIA «<HOBOHy I'EOTPA®HH: HEKOTOPBIE ITEPCIIEKTHBBI JI/IA YKPAHHBIL. Cmames codepycum ananus
COBPEMEHHBIX MEMOOOIOSUYECKUX OCHO8 2e02paduu, NOCEIUJCHHBIX KOAUYECEEHHOMY UBMEPEHUI0 HeMamepuanbHo20 NpUpooHo-
pecypcHozo nomenyuand. AGmopel npednazarom Hoeblil N00X00 K OYeHKe HEMAMEPUAIbHbIX NPUPOOHBIX PECYPCO8 HA OCHOBE Cyujec-
MeyIoujezo 3apybexncHoco Onvima OYeHKU KYIbMYPHbIX IKOCUCEeMHbIX ycaye. Hepes KOHYenmyanbHylo 83aumocesizb COYUATbHbIX
8peMeHU U NPOCMPAHCINGd, 000CHOBbIBAEMC 60CHpUAMUE UHOUBUOYYMOM 00BEKMUBHBIX HEMAMEPUATLHBIX CE0LICME NaHowagdma
yepe3 OYeHUBAHUE HUM CAMUM CYOLEKMUBHO20 KAUecmed 8peMeHu ux nompebreHus. Imo 0aem B03MONCHOCMb KOMUYECTEEHHOU
OYEeHKU 0ObEKMUBHBIX KA4eCcns TaHOuadma uHOUBUOYYMOM KAK OYEHKU HeMaAmePUAIbHbIX RPUPOOHBIX PeCypCco8 ¢ NOMOWBIO OYeHKU
CYObEeKMUBHO20 Kauecmea epemMenU. Dma unomes3a Haula ceoe blpadcetue 6 uoee 2e0COYUATLHO20 PEKOMEHOAMENbHO20 Cepeucd.
Tocneonuii ne s6nsemMcst Camoyenslo, a Uil UHCIMPYMEHMOM U3YYeHUsl KVIbIMYPHOU 3HAYUMOCTU RPUPOOD.

Knrouesvie cnosa: nemamepuanvroe npupooononvsosanue, Heo2eozpapust, NapmucunamusHoe kapmozpaguposanue.

Background. Over the past decades, geogra- One of the provisions of the Lund scientific
phy has shown a tendency to ecologization, hu- school of T. Hagerstrand is the requirement to con-
manization, economization and informatization. sider the space and time in the study of human ge-
These areas are dissimilar but they have an organic ography in indissoluble connection. This school is
unity. Moreover, within these geography’s trends focused on the study of everyday ordinary activi-
there is an opportunity to talk about the cultural ties. The activities of the individual are studied in
importance of nature as a resource. Resource-based three-dimensional space and time. Similar posi-
approach allows to speak about the economic im- tions exist in Russian sociology (A. G. Dugin, A.V.
portance of the nature’s properties, which are free Pozdnyakov), as well as in the Ukrainian environ-
public goods. Such properties are now externalities mental geography (M. V. Bagrov, V. O. Bokov,
on the economy. Therefore, attempts to inventory I. G. Chervanyov, 2001- 2012) [3].
and assess of such resources take place. Thereby, Intangible nature management is the use of
intangible natural resources are studied today as natural resources, which does not cause exclusion
cultural ecosystem functions and services, as well and transformation of substances and energy and at
as intangible natural (including geological and ge- the same time is profitable as an ecological rent in
omorphological) and cultural heritage. certain areas of economic activity, social life and

personal satisfaction of human needs [12]. To the

© Chervanyov 1.G., Karasiov 0.0., 2015 https://doi.org/10.26565/2410-7360-2015-42-20
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greatest extent, it concerns the resort and recreation
industry, which is becoming more and more signif-
icant in the economy of many countries.

The natural capital concept is a fundamental
rational basis for the study of these resources. Nat-
ural capital consists of three components groups:
sub-soil assets (geological resources), abiotic flows
(linked to geophysical cycles) and ecosystem capi-
tal (linked to ecological systems and processes)
[2-4,7].

Summary of the literature. Cultural ecosys-
tem services draw the increasing attention of scien-
tists. In particular, a review of publications explic-
itly dealing with cultural ecosystem services has
107 references only as of the year 2013 [13]. Some
experts developed a comprehensive classification,
approaches and sets of indicators to the assessment
and mapping of the cultural ecosystem services
[2,7,8].

The authors initiated a study of intangible
natural resources and methods of their assessment
in their publications [4,12]. We can state that there
is an increased attention to non-material aspects of
environmental protection and nature management
for the needs of economy.

Available techniques involve sociological
guestionnaire apparatus [5,7,8]. It is representative
of the number of visitors to each environmental
space and the type of activities in its territory. It
means primarily recreational potential of the eco-
logical space. As a result, we see a concentration of
recreants that allows its mapping and drawing con-
clusions about the cultural and ecological potential.
It is obvious that this approach provides too narrow
opportunities for mapping and assessment of the
whole variety of cultural ecosystem services. In
addition, this process is rather tedious, lengthy and
expensive.

Aim. The presentation and analysis of the ex-
isting methodology based on quantitative evalua-
tion of the intangible natural resource potential, as
well as offering a new way of such evaluation us-
ing the subjective component of the complex sub-
ject-object approach and geoinformation tech-
nologies.

Results. Background demonstrated the need
to study an integral direction of the research— the
non-material (intangible) nature management.
Quantitative assessment of intangible natural re-
sources value for society and the economy, if it is
resolved in the proposed subject-object basis, will
be a step in the development of human geography.

Human imagination is always spatial. Geo-
graphic images, myths and archetypes of the col-
lective and the individual unconsciousness are ex-
pressions of geographical space as a form of over-
coming time and transferring it into a timeless ge-
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ographical image. The passage of time for a person
without imagination is an empty movement to
death. Tourism and desire of new experiences have
their origin in it.

The utmost importance of space for imagina-
tion is expressed in the idea of presentation of most
of the symbols in the form of two-dimensional im-
ages. The vast majority of paintings are made
through the flat model of the image. Active imagi-
nation completes perspective on its own. Map as a
two-dimensional image also displays the structure
of the imagination. Thus, the map that reflects the
social time of individual can assess the social value
of space. On this principle, we propose the concept
of geosocial advisory service.

The idea is to assess cultural ecosystem ser-
vices and other intangible services that express the
quality of the space through the quality of time that
people spend in the perception of the landscape.
Methodology with indicators of the reports [5, 7, 8]
will be useful for the evaluation, but it will have
qualitatively a new level of vision landscape intan-
gible properties.

According to these components, incomplete
classification of intangible natural resources can be
viewed as follows (their general model is shown in
Fig. 1):

1) geological, geomorphological, natural her-
itage that provides knowledge, values, and other
cultural products:

1.1) abiotic intangible natural heritage: cogni-
tion of meteorological and hydrological pheno-
mena;

1.2) biotic intangible natural heritage (etholo-
gy, sociobiology and evolution (arguably analo-
gous to the creative process that produces an object
of cultural heritage), landscapes, soundscapes, ta-
phonomy, animism, opinions about wildlife in hu-
man societies, human food security and health, the
conservation movement, taxidermy, bird wat-
ching) [6];

2) other valuable landscapes, seascapes, eco-
systems;

3) cultural ecosystem services:

3.1) physical or experiential use of ecosys-
tems and land-/seascape: recreation, health, infor-
mation and knowledge;

3.2) intellectual representations of ecosystems
and land-/seascape: spiritual & symbolic, art,
other [2].

Intangible natural resources generate addi-
tional profits — ecological rent. Ecological rent in
this sense is existing and perspective opportunities
for economic territory development that are deter-
mined by high quality and sufficient quantity of
natural resources, and which are public goods.
Thus, the profit that is obtained because of the in-
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Qualitative, quantitative, economic assessment; mapping; rational use

INR

Human activities:
e  recreation

e  knowledge
o art

e religion...

Functions:

e aesthetics, attractiveness
e heritage
e comfort

landscape diversity...

Obijectification:
landscapes
seascapes
soundscapes

ecosystems. ..

Structure:
geological formations

soils

water

air

biotic and antropogenic components

Fig. 1. The analytical model of the structure of Earth's intangible natural resources (INR)

tangible nature management is the monetary system services). To solve the first problem, we
equivalent of the cultural ecosystem services value. have proved the possibility to use information
Nature of the ecosystem services in the intan- landscape analysis [9]. Its essence is to assess the
gible nature management field necessitates a bina- value of information entropy by Shannon, a meas-
ry subject-object approach. It will be based on the ure of which is the quantity of information by
scientific characteristics of the object — a territorial Hartley, Brillouin and others.
resource that forms the natural resource potential, While reports operate on the number of visi-
on the one hand, and the subject — society relations tors / recreants / tourists per unit area of ecosystem
through its representatives (find consumers of eco- and use the classical sociological surveys, the pro-
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posed service will make users as a data collection
tool. Geosocial component will allow users to
mark on the map the natural spaces that they visit,
as is the case in Foursquare. The need for self-
presentation will stimulate them. In this case, users
will be able to assess the quality of time that they
spent in natural spaces within the framework of the
proposed recreational, tourist, scientific activities’
indicators. The service will be able to give recom-
mendations for planning trips, recreation, tourism
and other types of intangible interaction with
nature.

Intangible natural resources mapping will be
performed using creation of geosocial advisory
service within the concept of the Internet Web 3.0
[1]. This service will use a participatory new-
geographical approach and will become like a
“cast” of society. It will allow to study the nature
of Ukraine and the entire world through its social
significance. It is interesting that on the Internet
there are quite a large number of projects dealing
primarily with obtaining the views of residents
about the quality of urban space. New-
geographical mapping allows to use a participatory
approach to territorial management.

It would include an interactive web map filled
via crowdsourcing?, with social network and enter-
tainment features. It would contain a database of
individual evaluations of personal time of users
with spatial reference to different places. Such as
universal assessing criterion, the personal time
would allow to evaluate the cultural benefits of
ecosystems and non-material (informational) re-
sources of places in general. Furthermore, it would
evaluate the benefits of the cultural landscapes and
the urban landscapes. In addition, such kind of an
assessment in a mapping form would be able to
contain the recommendations for the tourists. The
map would help to select some places for recrea-
tion, as well as it would be a good instrument for
the participatory territorial management, the brand-
ing and the sustainable development. This envi-
ronmental map would use the methods of new-

geography and the axiological component of the
environmental level of comfort. Consequently, it
would make possible to draw the attention to the
positive and negative properties of the landscapes.
It would point out the environmental problems,
such as unpleasant odor, noise or visual pollution.

The proposed service combines a geo-social
network (such as Foursquare) and advisory ser-
vices (such as music Last.fm). A Geo-social net-
work allows the self-presentation, and advisory
service — orientation in the cultural environment
for user. Thus, union of their opportunities for
study of geographical space will allow to obtain
very effective sociological material in a large vol-
ume. Actually, users will apply the service in order
to stand out and find new places to visit according
to the recommendations of the users with common
interests. This will ensure the interest of the audi-
ence to the service. It is important that the service
would contain maps of environmental comfort
based on the principle of the unity of time and
space. It is assumed that the user will evaluate the
quality of service time in the places that he visited
(places are organized and classified by layers), and
will get personalized recommendations about, first
of all, places for tourism and recreation. This will
create a set of axiological reports on classified
landscapes.

Conclusions and further work. The service
offered in this article can be a modern and effective
way for comprehending the importance of nature
as a producer of intangible benefits. The World
Wide Web makes it possible as fully as possible
demonstrate the possibilities of the complex sub-
ject-object approach to evaluation of the intangible
natural resources and its subjective component.
The results need to harmonize with the existing
achievements of the Ukrainian and world science.
The authors state the presence of extensive oppor-
tunities for research in this area. In the coming
years, the practical implementation of the proposed
service will occur.
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EKOJIOIA

VK 556. 314. Amoxncaou Azusz, acnupanm,

@.B. Yomko, ooyenm,
JILIO. Hocuk, 3as. nab.,
Xapvxoeckuii HayuonanwbHwull yHueepcumem umenu B.H. Kapaszuna

HNPUMEHEHUE CTOXACTUYECKOM MOJEJIA JJISI JOJTOCTPOYHOI'O ITIPOTHO3A
KAYECTBA BOJbI TPYHTOBOI'O BOIOHOCHOI'O TOPHU30HTA
XOPPAMABAJICKOU U HIUPA3CKOHU MEKI'OPHBIX BITAJTUH

Jloneocpounvlii npocHo3 Kauecmea 600bl SPYHNOB020 6000HOCHO20 20pu3ouma ¢ Xoppamabaockou u Lllupaszckou mexceopHuix
enaounax 3anaonozo Upana A61semcs 8ax3CHOU 4ACmbl0 OYeHKU IKCHIYAMAYUOHHBIX 3aNAco8 No03eMHbIX 800. IIpednosceno maxoil
npocro3 (Ha 1 200 u 6onee) cocmasiams Ha OCHO8e U3YUEHUS 3AKOHOMEPHOCMEN KONeOAHUS Kayecmaa 800bl 8 NPOULIOM, KOMopble 6
0000UyeHHOM 8UOe OMPAXHCAIOT 8030ElCNBUE HA PEXCUM 800 OCHOBHBIX PEXHCUMO0OPA3YIOWUX PAKMOPOs U 83aumooeticmsue 6 Cuc-
meme 600a—nopood, NPOUCXOOAWUX NPU OBUNHCEHUU NOO3ZEMHBIX 800. B cea3u ¢ smum npedcmasnsemcs yenecoobpasHviM OmviCKams
6 pA0ax maxux Konebanull 3aKkOHOMepHble (2apMoHuYecKue) cocmasisioujue, KOmopbie MOACHO NPOSHO3Upogams. /s cocmasnenus
00120CPOYHO20 NPOCHO3A NPEONONCEHA CIMOXACMUYECcKas MoOelb cudpoxumuieckoeo npoyecca. Modenw peanusosana na I1K ¢ npu-
Mmenenuem nakema mamemamuyeckux pacuemos Mathcad 2000 Professional. Joreocpounviii npocnos cocmasnsiics ¢ ucnonv3oea-
Huem OaHHBIX U3MEHeHUs Kauecmaa 600bl 3a nocieonue 10 iem.

Knrouesvie cnosa: 3anaonvii Upan, Xoppamabaockas u [llupazckas mediceopHvie 6na0UHbl, SPYHMOBbIL 6000HOCHDBI 20pU-
30HM, 2UOPOXUMUYECKUL NPOYECC, CMOXACMUYECKAs MOOelb, 2apMOHUYECKUe COCMAGIsiouue, O00N20CPOYHbIL NPOSHO3 KaYech-
84 600bl.

Amoncadi Aziz, @.B. Yomxo, JI.10. Hocux. BAKOPUCTAHHA CTOXACTHYHOI MOJEJII JI/IA JOBTOCTPOKOBO-
o IPOrHO3y AKOCTI BOJH IPYHTOBOIO BOJOHOCHOI'O I'OPH30HTY XOPPAMABAJIChKOI I IIIHPA3bKOI
MDKTIPCbKHUX 3AIIA/THH. Jloé2ocmpokoguil npocHo3 SKOCHE 00U IPYHMOB020 8000HOCHO20 20pu3onmy 6 XoppamabaocuKi i
Hlupa3zvkiti Mixceipcokux 3anadunax 3axioHo2o Ipany sAeiaemucsa 6aniCAUBOI0 YACMUHONO OYIHKU eKCHIyamayitiHux 3anacié niozem-
HUx 600. 3anpononosano maxui npocHos (na 1 pix i Ginvwe) ckradamu HA OCHOBI BUGHEHHS 3AKOHOMIPHOCHEU KONUBAHHS AKOCMI
600U 8 MUHYIOMY, SIKI 8 Y3A2AIbHEHOMY GU2NSA0I 8I00OPAICAIOMb BNIUG HA PENCUM 600 OCHOGHUX PEICUMOYMBEOPIOIOUUX (DaKmopie i
83AEMO0II0 8 CUCEMI 800A—N0po0a, AKi NPOX00smb Npu pyci nio3eMHux 600. B 363Ky 3 yum sudaemuvcsa OOyinbHuUM 3HAUMU 8 pAOAX
MAKUX KOMUBAHb 3AKOHOMIDHI (2APMOHIYHI) CKAAOO06I, SIKI MOJNCIUGO NpocHo3yeamu. /s CKIa0antss 00820CMPOKOBO20 NPOSHO3Y A6~
mopamu 3anponoHO8AHA CMOXACMUYHA MOOeIb 2I0poximiuno2o npoyecy. Modeiw peanizosana na IIK 3 euxopucmannsm naxemy
mamemamuynux pospaxynxie Mathcad 2000 Professional. Joseocmporosuii npoeros cknradascs i3 6ukopucmanusim OAHUX 3MiHu
saxkocmi 600u 3a ocmanni 10 poxis.

Knwuosi cnosa: 3axionuii Ipan, Xoppamabaocvka i Lllupaszvka mixceipcoki 3anadunu, [pyHmosuil 6000HOCHUL 20pU30HM, 2i0-

POXIMIYHULL nPOYec, CIMOXACMUYHA MOO€Nb, 2APMOHIYHI CKIA008I, 00820CMPOKOGULL NPOSHO3 IKOCH BOOU.

IHocTanoBka npoGJieMbl.

BaxnpM  (akTOpOM, KOTOpBI BIMSET Ha
W3MEHEHHUE Ka4decTBa MOA3EMHBIX BOJ TPYHTOBOTO
BOJOHOCHOTO TOPHU30HTA ABISAETCS WHTEHCUBHBIN
BozooTOOp. I'pyHTOBEIE BOMBI XOppamMabaacKond u
[Inpa3ckoil MEXTOPHBIX BIAJWH LMIMPOKO UCIIONb-
3YIOTCS [UIsl BOJOCHA0XKEHNS HACEIEHHBIX TyHKTOB
Y IPOMBILUIEHHOCTH, JJIs TTOJIMBA CEIbCKOXO03sIHC-
TBEHHBIX KyJIbTYp U IPYTHX IeJeH.

I'pyHTOBBIE BO/BI STUX BIAJAWH UMEIOT MHHE-
panuzaumio 10 1 r/aM3, ruapokapGOHaTHBIE Kajlb-
[IUEBO-MarHUEBbIE M PEJIKO CYyIb(paTHO-XIOPH/I-
HbI€ KaJIbIINE€BO-MarHUEBHIE, YOBIETBOPAT MHUTh-
eBbIM HOpMaM. OTOOp BOABI MPHUBOAUT K CHIKE-
HUIO YPOBHEW TPYHTOBBIX BOJI, BJIEACTBHE YEro
oOpa3yercssi THIpPOAMHAMUYECKAs TPEANOCHUIKA
JUIsl BEPTUKAJILHOTO MepeTeKaHus (CBEpXy BHM3) U
MIOCTYIUICHUS 3arpsA3HEHHBIX MMOBEPXHOCTHBIX BOJ
n3 pexk u o3zep Xoppamabanckoit u Illmpasckoit
MEXTOpHBIX BHaguH. Hampumep, 3a Bpems
JKCIUTyaTallii TPYHTOBOT'O BOJOHOCHOTO FOPU30H-

Ta B Xoppamabajackod BmaawHe (CKB. Amnmaban,
l'unypan, Yapkan, ucrounuku Capab cara u Ca-
mmMe copxe) U B Illupasckoit Bmagunae (ckB. ba-
Oamxu, ['aun, Xadup n KpyHu, a Takke MCTOUHU-
ku bapmexan u [lon Gepenmkn) HabmOaeTCS TIO-
CTOSIHHO€ TIOBBIIICHHE OCHOBHBIX IIOKa3aTeNeH
XUMHYECKOTO COCTaBa IMOA3EMHBIX BOJI. Bemmumaa
MUHEPAITU3al[ui B BOJIE M3 3TUX CKBOKWUH U HCTO-
YHUKOB YBEIUJIIach Ha 259—728 mr/nm3, xxecTko-
cti — Ha 3,1-4,5 mr-skxs/am®, cynbdaros — Ha 98—
479 mr/mm®, kaneimsa — Ha 79—188 mr/aM®, xenesa
— Ha 3,5-5,4 mr/nm® u T. 1. YBenauueHue 3TUX Mo-
KaszaTeJicH CBS3bIBACTCS M3 PACTBOPEHUEM THIICA U
KaJIbI[UTa BOJOBMEIIAIOIINX MOPOJA, a B 30HE pa-
3TPY3KH C KOHTHHEHTAIILHBIM 3aCOJICHUEM W aH-
TPOIOTEHHBIM 3arpsi3HeHneM (0OIIHe 3arpa3HeHne
BO3/[yXa M MOBEPXHOCTHHIX BOJI, BHECEHHE YI00-
pEHUI ¥ MECTHIUIOB, BIUSHUE OTXOJ0B XMMUYE-
CKOI'0 IIPOM3BOJICTBA U OTJIMBOB M3 1IaxT). B rpyH-
TOBBIX BOJaX IMOSBUJINCH U TSDKEIIbIE METAJIEL.

© Ammxkamu Asuz, Yomko ®@.B., Hocuk /1.10., 2015
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B Hacrosimiee Bpems mmaHupyeTcs 6onee mm-
POKO HCIIONIb30BaTh T'PYHTOBBIE BOIBI XOoppama-
0aJICKOl BIAJMHEI.

AHaau3 myO0JMKalui W OmNpefeseHUe He
pelIeHHbIX MPooIeM.

leonoruueckoe cTpoeHne U TUAPOTEOTOTHYIe-
ckue ycinoBus Xoppamabajackoir Illupasckoit
MEXTOPHBIX BHAQJWH W3y4alOCh UPAHCKUMHU (up-
mamu: (Canra6, 2010 1,.1980 1.); (AbOkaB, 1970 r.);
(NKRC, 1995 r,, 1997 r.); Maxabkoac (1975 1) u
[Mapab (1993 r., 1997 r.) [2-5]. Otumu dupmamu
OBUIH TTOCTPOEHBI TeOJOTHYECKas M THUAPOTeOso-
TUYECKasl KapThl, U3yYeH XUMHUUYECKUNA COCTaB Ipy-
HTOBOTO BOJOHOCHOTO TOPU30HTA, OIPEACICHBI
THIPOTEONIOTHYECKE TapaMeTphl  BOJOHOCHOTO
ropu3oHTa. bonblioil BKiIaa B U3y4E€HUE TUAPOTreo-
JIOTHYECKUX ycloBUl XoppamadaJcKoil BHaIuHbBI
BHecna Kadenpa runporeorornd MI'Y.

Pe3ynbraThl 3TUX HCCIEIOBAaHUN HALIM CBOE
OTpakeHUe B MyOnukanusx Takux apropos: Illec-
takoB B. M., JIxem3 u Bunac, [rexnun fI.,
Bemms, Kent, Cerynenns u Anasu [1-4] u AMmxa-
i Asuza [9-11].

Ho B 3TuX paborax HET CBEICHHUH O KaKHX-TH00
MIPOTHO3aX M3MEHEHHS XUMHYECKOTO COCTaBa TPYH-
TOBBIX BOJI.

J1st mporHo3a KayecTBa TPYHTOBBIX BOJ HAMH
MpeIaracTcsl CTOXaCTUYECKash MOJENb THAPOXHU-
MHYECKOTO Iporiecca

Bonpocy npruMeHeHnsT CTOXaCTUIeCKOM MOJIEITH
JUTSL TIPOTHO3WPOBAHUS U3MEHEHUS] XUMHUIECKOTO CO-
CTaBa IMMO3EMHBIX BOJI TOCBsIIeHbI paboTel M. Ce-
peopsaankoBa, A.H IlepBo3Banckoro [6], Pemrero-
Ba NL.K., Yomro J1.®., Homko P.®. [7,8].

Jluteparypsl 1o BOnpocy NpUMEHEHHsI CTOXa-
CTHUYECKOW MOJENH I MPOTHO3UPOBAHHS XHUMH-
YECKOI0 COCTaBa IOA3EMHBIX BOXL B MIpaHe HET.

ean nccaenoBaHmi.

Hamu cnemana mombiTka pa3paboTaTh MeETO-
JIUKY JTOJTOCPOYHOrO MPOTHO3a XUMUYIECKOTO COC-
TaBa TMOJ3EMHBIX BOJ[ TPYHTOBOTO BOJOHOCHOTO
TOPU30HTA B YCIOBUAX €T0 SKCILTyaTallHH.

Honrocpounsie (Ha omuH roj U Oolee) Mmpo-
THO3BI Ka9eCTBA MOJ3EMHBIX BOJ MOTYT OBITH COC-
TABJICHBl Ha OCHOBE HM3y4Y€HUS 3aKOHOMEpPHOCTEH
KOJIeOaHUs WX XMMHUYECKOTO COCTaBa IPOIILIOM,
KOTOpBIE B 00IIIEM BHJIE OTPAXKAIOT BO3JEICTBHE HA
PEXKHMM BOJ OCHOBHBIX PEKHMOOOpPa3yroux (hak-
TOPOB U B3aUMOJICHCTBUE B CUCTEME BOIa—TI0POa,
MIPOMCXOJSIINX TPU IBIDKEHUH MTOA3EMHBIX Boj. B
CBSI3M C 3THUM NPEACTABISETCS IEIeCO00Pa3HBIM
OTBICKAaTh B psAJaX TaKUX KOJNeOAaHWH 3aKOHOMEp-
HBIE COCTAaBJISIOIIME, KOTOPhIE MOXHO MPOTHO3U-
poBartk.

i mporHO3a KadecTBa IMOM3EMHBIX BOJI
MpeAaraeTcsi CTOXacTU4eCKass MOJENb THIPOXU-
MHYECKOTO TpoIiecca, KOTopasi MOKeT OBITh Mpes-
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CTaBIIEHa CYMMOW HECKOJIIbKUX TapMOHHYECKHX
COCTABJISIONINX, OCJIOKHEHHON CITy4YaifHOM KOMIIO-
HEHTOM:

X 2

T
T t_gpn)+b(t) (D)

n

k
=4, + ZAn cos(
n=1

rne Xy —psA 3HAUCHHH XapaKTepU3YIOIIHUX
Ka4eCTBO BOABI (MUHEpaIH3aIisl, XHUMHYECKHE
9JIEMEHTHI WJIM BEILECTBA) 3a MEpUOA HAOMIOnEHUs
T B MOMEHTHI BpEMEHH

Ao — COOTBETCTBYIOIIEE CpeqHEe 3HaYCeHUE
3TOro MoKasarensd 3a nepuon 7;

K — 4HCIIO BBIJCJIIEHHBIX MEPUOIUYHBIX COCTa-
BILSTIOTIIHX;

An, Th — aMIuIMTYyna ¥ TepUOIBI COCTABIISIO-
LIMX;

(¥ — navanpHble (a3l TapMOHHMK (yIJIOBas

O]

BEIIMYMHA, XapaKTePU3YIOLas MX 3HAYCHUS B Ha-
yaJie HaOTFOICHHMIA);

b — cayualinplii KOMITOHEHT.

OcHoBHOII MaTepuaJ.

Ota mozenp peanuzonana Ha IIK ¢ nmpumene-
HHEM IaKkeTa MaTreMaThueckux pacderoB Mathcad
2000 Professional. Mupopmamus maercs B Buje
JMCKPETHBIX JAHHBIX THAPOXHMMHYECKUX HAOIIO-
JICHHUH, HampHMep, CYTOYHbIC, CpPEIHEMECSYHbIC
WIH CPEIHEr0I0BbIC BEIMYMHBI MHUHEPAIH3allnH,
0000 XUMHUYECKOrO 3JIEMEHTa WIIM BELIeCTBA.
JIJ1st 5TOTO psifia BEIYUCISIETCS HOPMUPOBAHHAS KO-
ppersioHHast GpyHKIHs 110 popmyIie:

n—-r

Z[X(t) ~XJe[X,.. - X]

t=0

n—-rz _ n—-rv _ '
;[X(t) - X]2 *;[x(tn) - X]Z

e R(7) — xoapduiment koppemsaiun mnpu
C/IBUT'€ BpEMEHH, PaBHOM 7 ;

R(r) = 2

n

ZX(t) — MareMaTU4ecKoe OKHIaHHe
t=0

HCXOIHOTO PAAa;

N — YUCIIO IEMEHTOB psja.

EcTh nBe anbTepHAaTHBHBIE THIOTERBI:

1. Hccnenyemslii mpouecc sBISETCS Cilydaii-
HBIM (COAEPXKHUT TOJILKO KOMIIOHEHTY D), T. €.
orpeJieIisieTcs JISHCTBUEM Pa3HOOOpa3HBIX (PaKTo-
POB, HE TTOAJAIONINXCS B HACTOAIIEE BPEMS aHAH-
TUYECKOMY YYETy, U NOJUHUHSAETCS HOPMAJIbHOMY
3aKOHY pacnpeneneHus. [t Takoro mpouecca Xxa-
pakTepHa OBICTpO YyOBIBaroIass HOPMHPOBAHHAs
KOppeNsIqUOHHAsT QYHKIHUSL.

2. Uccnenyemblil mporecc NOMHMO CiTydaid-
HOM KOMIIOHEHTBI COZEP)KUT OTHY HIIM HECKOJBKO
NEepUOANYECKUX cocTaBisAomux. HopmupoBanHas
KOppensaunMoHHas (YHKIHsS Takoro psiga yObIBaeT
3HAUUTEIbHO MEAJICHHEE, YeM B IIEPBOM Cllydae, U

X=X
n
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00s13aTEIbHO COAEP)KUT T'apMOHUUYECKUE KOMIIO-
HEHTBI C TEM WIHA UHBIM BPEMEHEM KOPPEIISLHN.

B niepBoM citydae UCXOMHBIN Psiji HAOTIONESHU I
HE COAECP>KUT 3aKOHOMEPHBIX COCTABIISIONIUX, T. €.
ONpeaeNsieTcsl Cay4alHOM KOMIIOHEHTOM, BO BTO-
POM — B HCXOIHOM pPsiIy UMEIOTCSI 3aKOHOMEpHBIE
COCTABJIAIOUINE, KOTOPHIE MOXHO 3KCTparoinpo-
BaTh Ha OymyIIIee.

BeinonHeHne BTOPOrO YCJIOBHA IMO3BOJSET
npeoOpa3oBaTh psA C LEIbI0 OMpPEACTICHUS BCEX
3x+1 mapameTpoB, Bxonsmux B popmyay (1). Eciau
HNPEANONOKUTh, YTO CPEAHEE 3HAYCHUE CIy4alHON

o1&

koMroHeHTsl D=0, T.e. b = _Zb(t) =0, ee auc-
Ni=o

nepcust paBua o b, o°b, u npu KaxaOM BHKCH-

pPOBaHHOM BpeMeHH { OTKIIOHeHHUE D) mogurHEeHSbI
OTHOMY M TOMY K€ HOpPMaJbHOMY 3aKOHY pacmpe-
neneHus, To BenwmunHa Ao B dopmyne (1) Haxo-

OUTCA U3 YCJIOBHA CYLICCTBOBAHHMA MHUHHMYyMa BE-
JIMYUHBI & .

k
27
n=1 n

Ecmn nmpomuddepeHimpoBaTs BBIpaKCHHE H
MIPUPABHATEH €r0 K HYJIIO TPU HaWJICHHBIX Mapame-
Tpax Ag 1 71 TO MOXHO COCTaBJISITH CHUCTEMY JIH-
HEWHBIX YPaBHEHUU JIs1 ONPEAEIICHNs IapaMeTpPOB

A 11 ¢ 1.
Tak HCIOJIB3Ysl U3BECTHBIC TPUTOHOMETPUYC-
CKHUEC COOTHOIICHUS:

2 2
cog — — =d, COS— +C, COS
A T 2] 1 T G

1 1
me: A =+d’+¢” u tgqp:d& ,
1

JUtst oictaHoBKU B (hopmyny (3) u auddepeniu-
pyst 1o C1 U 01 moy4um:

2

®)

2

1

n n
- R d, cos 2t ;—la—E=ZX(*t) G oS, @
2 acl t=0 Tl 8C:l t=0 Tl

e: X =X, —A.
[prpaBHUBast JIEBBIC YaCTH JIETKO OIPEICTUTD
C1 U di, a cemoBarenslo U A1 1 P 1 Omnpenenvs

BCE MapaMeTphbl MEPBOM NEPUOAUYECKOM COCTaB-
nsiiomiedt, [TK ¢popMupyer mo HUM epHOTUIECKYTO
COCTABJISIFOLIYI0 M BBIUUTAET €€ M3 HCXOJHOIO
psana.

OcTarok aHaIM3UpPyeTcs MO0 OMHCAHHOMY all-
TrOpUTMY TIpU (DUKCUPOBAHHOM OIPEACICHHOM Ao
YJI€HE, YTO [O3BOJISIET OIpPENEIUuTh NapaMeTpbl
CJeNyIoUIel rapMOHUYECKON COCTaBISOWENH. ITO
HIOBTOPSIETCS 10 TEX IOP, IIOKA U3 UCXOIHOTO psaa
Xp HE OymyT HCKIIOYEHBI BCE COAep)Kalluecs B
HEM IEPUOJUYECKHE COCTaBIIOIINE, O YEM CBH-
JIETENIbCTBYET ONPENEIICHHBIA BU HOPMUPOBAHHOM
KOPpEeNAIMOHHOW (PYyHKIMM, BBIYUCISEMON Ka-
JKIBIA pa3 MO COOTBETCTBYIOLLEMY OCTATKY.

[Ipu dpukcupoBaHHOM 3HAYEHUU Ao BO3MOXKHO
MOCTPOUTH MEPUOAOTPAMMBI C KOOpAUHATAMU & U
T,. Ha npucyTcTBHE Kakoi OO MEepHOAUYECKOM
COCTaBJISIIOLIEH YKa3bIBAET MUHUMYM BEJIUYUHBI €
npu coorBercTByromeM 7. Ilpu s3tToM, yem
MeHbIIIE BEMYMHA €, TeM OOJIbIIe aMIUTUTYAA Iie-

rme Xi — ¢dakTHYecKoe 3HAUYCHWE IapaMmeTpa
XapaKTEePU3YIOLLEro KauecTBO BOJIbI;

Xit — COOTBETCTBYIOIEE PACUETHOE 3HAYECHUE
3TOTO MapameTpa;
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pUOAMUECKO COCTaBIsOLIe. AHaIU3 MEepUOIOT-
paMMBbl [TO3BOJISIET CYAUTh O YaCTOTHOM CTPYKType
HCCIIEyEeMOT0 THAPOXUMHUUYECKOTo Ipouecca X,
T. €. OIPEAEIUTh YUCIIO COACPIKAIIUXCSA B HEM IIe-
PUOANYCCKUX COCTABIAIOINUX U OLICHUTH UX aMIly-
JHU-TY/IBI.

Kamz[aﬁ BBIJICJICHHAs TapMOHHKa OITHMChbIBac-
TCA aHAJIUTUYCCKUM BBIPAXKCHHUEM BH/JIA:

2z
X(t) = A\) + Ah *COS(T_t_(/)n) )

n

(5)

IloncTaBnds B 3TH BBIPaKEHUS COOTBETCTBY-
IOIME 3HAUeHUs BpPEMEHH !, MOXXHO COCTaBHTh
MIPOTHO3 TEPHOANYECKUX cocTaBigomux. [Ipo-
THO3 CIIy4allHON KOMITOHEHTHI Dy BechbMa 3aTpya-
HuTeneH. OHa XapakTepusyeTcs BEIMYMHOHN CTaH-
JAPTHOTO OTKJIOHEHHS Obt, @ COOTBETCTBYIOIIHE
TPEXCUTMOBBIE TIPEAEIBI C BEPOSTHOCTHIO 99,9%
YKaXYT Tpeaesbl U3MEHEHUH MapaMeTpoB, Xapak-
TEPU3YIOLINX KaueCTBO BOJIBI.

O dexkTHBHOCTh MpeyiaraeMoil  METOIUKH
OIIpeieNIsieTCsl BEIMUMHOM oTHOMIeHHs S/ o, e S —
CTaHJapTHas OMIMOKa MPOBEPOYHBIX MPOTHO30B, O
— cTaHAapTHas omuOKa psiaa HaOMOAeHUH.

X~ X[
Z[ ;:) ] , (6)

X — cpenHeapu(pMeTHUeCKOe psaa HaOIIO-
JICHHI;
N — YUCJIO HAOIIOAEHNM.
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Mertonuka pOrHo3a CUUTAETCs YIOBICTBOPU-
tenpHOM — ecnu S/0=0,4-0,8, xopomeit — ecnu
S/o< 0,4.

Ora wMeTomuka ompo0OOBaHA TIO JaHHBIM
W3MEHEHUS! MUHEPAIN3aLUl U )KECTKOCTH I'PyHTO-
BEIX BoA B XoppamabaiackoMm OacceiliHe (CKB.
Anmaban, T'mimypan, Yapkan, ucrounuku Capab
cara u Camme copxe) u B IllIupazckom Oaccetline
(cxB. babaxamxwu, ['aun, Xabup u Kpyan, a taxxke
uctounnku bapmexan u [Ton 6epenmxku). s mpo-
THO3UPOBAHUS HCIIOJIb30BAJIMCH JTaHHbIE TUAPOXU-
MHYECKOTO PEKUMa 3THUX CKBAXKUH M HUCTOYHHKOB
u3 2004 mo 2014 r. (ompeaeneHus: TPOBOIUIUCH 4
pasa B TOx).

Anammsupyst 3ToT rpaduk (puc. 1) npuiinem k
BBIBOJIY, YTO Ha MPOTSHKEHUH MPOTHO3HOTO Toja
MUHepalu3alys TPYHTOBBIX BOJA B CKB. [ 'ynmpan
OyzeT MpoxoDKaTh PACTH, a 3aTEM HE3HAYUTEIHHO

1200

MHOHU3HUTCA, ocTaBasch Hmxke 1000 MF/,Z[Ma' 3Ha4ye-
HUE JKECTKOCTH TPYHTOBBIX BOJB OyaeT KoyieOaTh-
cs, a 3aTeEM HE3HAYHUTEJIHbHO IMOHU3UTCS, OCTaBasCh
OKoJI0 OoTMeTKH 14 wmr-sks/mm®. BenmumHa cooT-
Howenuss S/ pasHal [ [[I[110] 4rOo cBHUIOeTe-
JBCTBYET O TOM, 4TO MPOrHO3 xopomuii. [Tpubmu-
3UTEIHHO TaKWe X PE3yJbTaThl MOIYYCHBI W IS
ckB. Annaban u Yapkai.

Ananmusupyst Trpaduk (puc. 2) mpuiizeMm K
BBIBOZly, YTO Ha MPOTSHKEHWH TMPOTHO3HOTO Toja
3HaYeHHNE JKECTKOCTH TPYHTOBBIX BOAB CKB. ['aum
OyneT kone0aThCs, a 3aTeM HE3HAYMTEIHHO MOHU-
3UTCA, OCTaBasACh OKOJIO OTMETKH 14 MT-3kB/OM°, a
MUHEpaTu3aIusl TPYHTOBBIX BOJ OyaeT MpomoI-
JKaTh PaCTH, a 3aTeM HE3HAYMTEIHHO MOHH3UTCS,
octaBasicb Hke 1000 mr/mm°. BenuumHa COOTHO-
mrenust S/ IpaBHal [ [] a DTO TaKXe CBUJE-
TENBCTBYET O TOM, YTO MIPOTHO3 XOPOIIIHH.

s
=
s
& 1000
==
=
800
600
X X X BuxigHi gaHi
ol ! EkcTpanonsaulinium noniHom
200
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Yac, p.
- 16
=
=
s
g 14
L
4
—=
[&]
Qo
g 12

6

X X X BwuxigHi gaHi

EKcTpanonsayginHnii nosniHom

2004 2005 2006 2007 2008

2009 2010 2011 2012 2013 2014

Yac, p.

Puc. 1. Ilporao3 nu3aMeHeHHss MUHEPATU3aIH | KECTKOCTH IPYHTOBBIX BOJI
B Xoppamabasnckom Oacceitae (ckB. ['mnypan)
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Puc. 2. [IporHo3 n3MeHeHuUs] MUHEPATU3AINH U KECTKOCTH TPYHTOBBIX BOJI
B lllupazckom Oacceiine (ckB. ['aun)
OcHoOBHBIE BBIBOJIbI. Ecnu sxe mociie BbIZICICHUSI COCTABIISIONINX OCTae-
Taxum 00pa3zom, eciTu UCXOMHBIN psfl KoyeOa- TCs Ciy4ailHasi KOMIIOHEHTa CO 3HAYUTENIbHONU aM-
HUA MHHEpaJu3alldd U XKECTKOCTH BOIBI pacKiia- IUTUTYIOH, TO MOXHO COCTaBHTH MPOTHO3 00 00-
JIBIBACTCS HA NEPUOAUYECKUE COCTABIISIOIINE TI0JI- el HampaBJIEHHOCTH TMpolecca (MHOTOJIETHEE
HOCTBHIO WU C HEOOJBIINM I10 aMIUIMTYIE OCTaT- CHW)XKECHHE WJIA TOBBIIICHUE MUHEPAIU3ALWNA WIIN
KOM, TO MPOTHO3 M3MEHEHUS KauyeCTBa I'PYHTOBBIX ’KE€CTKOCTH TIOJ3EMHBIX BOJ).

BOJA HC MNPCACTABIACT 3HAYUTCIIbHBIX pr,[[HOCTCﬁ.
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w
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Yomxo // Bichux Kuis. nay. yu-my im. T. Lllesuenxa, Ne 1 (64). — K.: Buo.yewmp Kuis. nay. yu-my, 2014. — C. 54-61.

YK 556.388:504.064:665.71 AJL. Bpukc, K.2.-M.H., Np08. HAVK. Cniep.,
P.b. I'agpuniox, x.2eon.n., HayK. cnisp.,
ITnemumym 2eonociunux nayx Hayionanvnoi akademii Hayk Ykpainu

TPAHC®OPMALIA CKYITYEHD JIET KX HA®TOIIPOAYKTIB,
3ABPYJIHIOIOUYUX I'EOJIOTTYHE CEPEJJOBHUIIE

Cmamms npuceayena 6UsUeHHI0 3aKOHOMIPHOCTEN QOPMYBAHHS MEXHOZEHHUX CKYNYEeHb HADMOBUX 8Y2N1e600HI8 Y 2e0102I4HO-
My cepedosuwi. Tlpu ybomy po32n10aromucs He MINbKU «IIH3UY JIe2K020 HAGMONPOOYKNy, KI 3a C80iMu poamipamu OIliCHO cnpaes-
JAIOMb CUTbHE 8PAHCEHHS | NPUBEPMAIOMb HAUOIILULY YBA2Y AK OXHCEPENo 3a2po3u 3a0PYOHEHHs OOBKILIA, A MAKOXC MAK 36aHI «Mex-
Ho2eHHi podosuyay. He menut yikagumu 6 meopemuyHoMy i NPAKMUUHOMY CEHCI MOXCYMb 6Ymu CKYNYeHHs 8Y2l1e600HI8 6 IPYHMAX
30HU aepayii i HudCue pieHa TPYHMosux 600. He cnio obmescysamucs posensidom auuie moodinenoi HII-piounu. 3acnyeogyioms Ha
V6a2y CKYNYeHHs pO3YUHHUX, COPOOBAHUX, 2a30N00IOHUX 8Y2Ne800HI8. Ha OCHOSI aHanizy pe3yibmamie e1achux 6a2amopivHux nouty-
KOB0-P036i0YBANbHUX O0CNIONCEHb OILIAHOK 3a0pYOHEeHHs Ha mepumopii YKpainu i y3aeanvHeHHs 8i0omux nyonixayii pospobrena
cucmema nooiny CKynueHb Haghmosux 8y2ie600HI8 HA PIHOBUOU. YCIM HAGMONPOOYKMOsUM 0cepeoKkam npUmamaHia 30amuicmes 00
mpanchopmayii’ apeanie po3noscro0Nicen s, Gopm nepedysanHs, 3MiHU IKICHO20 CKAady 3a6pyoniosaya. Tlpukniadom cucmemamusa-
Yii' ycix yux xapakmepucmuk modice Cyeysamu cneyianvna mabauys, naeedena y cmammi. Lfs pospobka modice Oymu suxopucmana
0151 NNAHYBAHHS MOHIMOPUHEOBUX O0CTIONHCEHb, NPOEKMYBAHHS 8IOHOBNIOBANILHUX 3AX00i6 | CMBOPeHHS IHpHOpMayitino-eKcnepmHux
cucmenm.

Knrouoei cnosa: nezxi nagpmonpodykmu, Haghmogi 8y2neooHi, eeonoziune cepedosuuye, 2i0po2eonociymi ymosu, mparcpopma-
Yis CKynueHsb 3a0pyOHI08aYa.

AJL Bpukc, P.b. I'agpuniox. TPAHCOOPMAIIHA CKOIUIEHHH JIETKHX HE®TEIIPOJYKTOB, 3AI PA3HAIO-
HIHUX 'EOQJIOTHYECKYIO CPE/]Y. Cmambs nocesiwena usyueHuro 3aKOHOMEPHOCHel hoPMUPOBAHUsT MEXHOLEHHBIX CKONIEHULL
HepmanbIX Yenee000pooos & 2eono2uieckoll cpede. Tlpu smom paccmampusaomes ne moabko «IUH3bLY J1€2K020 Hemenpooykma,
KOMopble U3-3a CE0UX paA3Mepos, 0eliCmEUMENbHO, OKA3bIBAION CUNbHOe eneuamienue u oopawaiom Haubonvulee SHUMAHUE KAK
UCIMOYHUK Y2PO3bl 3A2PAIHEHU OKPYHCaloujell cpedbl, d MAaKdice KaK «mexHozeHHvle Mecmopodcoenusy. He menee unmepecuvimu 6
MeopemuyeckOM U NPAKMUYECKOM CMbLCIE MO2YM OblNb CKONIEHUS Yene8000p0008 6 SPYHIMAX 30Hbl AIPAYUL U HUMCE YPOBHS 2PYH-
moguvix 600. He credyem oepanuuusamocs paccmompernuem auutb moounsrot HIT-ocuokocmu. 3acyscusarom HUMAHUSL CKONLeHUs
PACMBOPEHHDIX, COPOUPOBAHHDIX, 2A3000PA3HBIX Y21e8000P0008.

Ha ocrose ananusza pe3yiomamos coO6CmMEeHHbIX MHOLOLEMHUX HOUCKOBO-PA36EO0YHBIX UCCIEO08AHULL YHACMKOS 3A2PA3HEHUS.
Ha meppumopuy Yxpaunvl u 0600wenus u36ecmublX nyoIuKayuil paspabomana cucmema OeleHus CKonieHull Hemsanix y2ie600o0-
p0008 Ha pasHosuoHocmu. Bcem nepmenpoOykmoebiM CKONIEHUAM NPUCYWa CnocooHOCmb K mpanc@opmayuu apeanos pacnpo-
cmpanenus, Gopm cywecmeo8anus, USMEHeHUI0 KayeCmeeHHo20 cocmasa 3azpsasuumens. [Ipumepom cucmemamusayuu 6cex smux
XAPAKMePUCmuK MOXCem CIy*CUms cheyuaibhas mabauya, npusedennas ¢ cmamoe. Jlannas paspabomxa moxcem 6uims UCHONb3O-
6aHA 0151 NAAHUPOBAHUS MOHUMOPUHLOBbIX UCCIEO0BAHUL, NPOEKMUPOBAHUA 80CCMAHOBUMENLHBIX MEPONPUAMULL U CO30AHUS UH-
DOPMAYUOHHO-IKCNEPMHBIX CUCTIEM.

Knroueswvie cnoea: nezxkue neghmenpooykmol, Heghmsuvle y2ne6000poobl, 2e0N0SUUECKAsl Cpedd, 2U0PO2eolocuyecKie YCao8us,
mpanchopmayusi CKONNEHUI 3a2PAHUMENS.

AKTyaJILHICTh J0CTiI)KEHb Ta MOCTAHOBKA npobieMoro miobanbHOro MacmTady. OmaHOYacHO
npodsaemMu. Po3noBCIOKeHHST B IPUPOTHOMY J10- i3 TOCWJIEHHSIM NParMaTu4HoOro BEKTOPY Y
BKiJLTI, 30Kpema reojoriuHomy cepenosuii (I'C), po3B’si3aHHI wi€l mpobiaeMu BiIOyBa€eThCS PO3LIM-
BTpaueHHX 3 MOBEPXHEBUX 00’€KTiB HaQTH i Had- PEHHSI HAyKOBHX JOCIiKeHb [4,6,7]. B Ham uac
TOIPOAYKTIB BXKE KIUIbKa MECATHPIY BBAKAETHCS Ha3pijla HEOOXITHICTh y3arajJbHEHHS PE3yJbTaTiB
© Bbpukc A.JL., l'aepuniok P.B., 2015 https://doi.org/10.26565/2410-7360-2015-42-21
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HaTypHO-TIOIIYKOBUX 1 HAYKOBO-TEOPETUYHUX PO3-
pobok. Taki y3aranbHEHHS IOMUJIEHO BHKOPHCTO-
BYBaTH JJsl TUIAHYBaHHS MOHITOPMHIOBHX JOCIi-
JUKEHb, TIPOCKTYBaHHS  IHXKEHEPHO-CaHALiHHUX
3aXO0MiB Ta CTBOPCHHS iH(pOPMAIlIHHO-CKCIIEPTHUX
CHCTEM.

Marepianu gocjigxeHb Ta iX pe3yJibTaTH.
IcHyt09i CKymUeHHS BTpaueHHX JIETKUX HadTompo-
nykrie (JIHID) y migzemMHOMYy cepemoBHII BiApi3-
HSIIOTBCA BiJl OCEpEIKiB I1HIIMX 3a0pyIHIOBaYiB
BIIMITHOIO pi3HOMaHITHICTIO. Ll pi3HOMaHITHICTB
00yMOBIIeHa, B OCHOBHOMY, KOMOIHAIIIEIO TIPOSIBIB
Tprox o0ctaBun [1]: 1) BigMiHHOCTSMHU IpyIOBO-
ro BymieBogHeBoro cknaay pisaux JIHII Ta ¢i3u-
KO-XIMIYHHX BIacTHUBOCTEH ByrieBoaHiB (BB), sxi
ckmanarots JIHII [3,6], 2) 0cOOMUBOCTAMH JIiTOJIO-
TIYHOTO CKJIaay OCaJ0BUX BiIKJIAIIB 1 Tiaporeosio-
TIYHAX YMOB, B SIKHX YTBOPIOIOTHCSA 1 TpaHcdop-
mytoThes ckymaenHs JIHIL i1 3) cnenndignoro mi-
HJIMBICTIO i1 TEXHOICHHUX (haKTOPIB, AKi «BiJIO-
BigaroTh» 3a HanxomkeHus JIHII B reonoriune ce-
pemoBumie Ta iX MWTy4Hy TpaHchopmario B pe-
3yJBTATI CaHALIMHUX 3aXOJiB.

[Tix Tpancdopmaniero ckymuens JIHIT abo iH-
aKIe ocepenkiB 3a0pyTHEHHS T€OJIOTIYHOTO cepe-
JOBHIA JIETKUMH HAPTOMPOLYKTAMH PO3YMIEMO
3MiHY MPOCTOPOBOTO PO3MOBCIOMXKCHHSI HadTOII-
POAYKTOBOTO 3a0py/AHIOBaua, a TaKOXK 3MiHY HOTrO
(bi3mgHOrO CTaHy i XIMIYHOTO CKIamy, SKi BilOy-
BalOThCS MiJI JIIEI0 MPUPOTHUX 200 TEXHOTCHHHMX
¢axTopiB. Y 1iii po6oTi 0OMEKUMOCS JTUIIE MPOC-
TOPOBOIO TpaHCHOPMAIIIEI0 OCEePENKiB 3a0pyIHEH-
HSl JIETKUMH Ha(TONPOAYKTAaMH 1 NOB’SI3aHUMHU 3
Helo mporecamMu 3MiHu (izmunoro crany JIHII-
3a0pyaHIOBava.

Binomo, mo JIHII, sxi BTpadatoThCs B pe3yib-
TaTi aBapiiHUX PO3JIUBIB a00 CUCTEMaTHYHUX BH-
TOKIB i3 cX0BHI 200 3acO0iB X TpaHCIIOPTYBaHHS,
MOTPAIUISIOTH HA TIOBEPXHIO 3€MIIi 1 B TIOBEPXHEBI
Bomu [3,6]. Y momanbiioMy IiJ i€l TpaBiTarliii-
Hux cun pinki JIHII nmpoHHMKaloTh B TPYHTH 30HH
aepauii (3A) . B mponeci HU3XigHOTO MPOCYBaHHS
yactuHa pigkoro JIHII 3axommtoeThcss yacTHHKaMU
IPYHTY IIiJ{ Ai€10 KaUIIPHO-TUTIBKOBUX CHII 1 YTBO-
PIOIOTH CBOEDIAHY 30HY 3a0pyIHEHHS, Ky MH
MPONIOHYEMO Ha3BaTH «HU3XIIHUM» OCEPEIKOM.
Sk mpaBwITO, TUTOIIA PO3TMOBCIOHKCHHS «HU3X1THO-
ro» OCEPE/IKy HE IMEPEBHIIYE IO 3a0pyIHEHHS
MoBepxHi 3eMi. [ TMOMHa pPO3MOBCIOIKEHHS «HU3-
X1JIHOTO» OCEPEKY 3aJICKHUTh Bijl CITIBBIAHOIICHHS
kinbkocTti JIHII, 1o Hagidimmos i3 moBepxHi 3emi, i

* OptHa 3 YOTUPHOX BKA3aHUX Ha cxeMi 3 [1] o6craBuH,
110 BU3HAYAIOThH PI3HOBUJI OCEPEIKY, a came «PopmMu
3aaxomkeHHs HIT» B I'C (1o peudi, netansHO onucaHi B
[6]) € moximHOO Bij iHIIKMX TPHOX IiMCHO BU3HAYAb-
HUX OOCTaBHH.
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€MHOCTI yTpuMyBaHHs dYacTHHOK JIHII-pigmaN
rpyHTamu 3A.

Axmo JIHIT gocsrae piBHS IPYHTOBHX BOL,
YTBOpIOEThCA miap MobinsHOoTo JIHIL, TOoOTO MiH3a
JIHII, sxa posmmmBacTbes Ha PIB mix miero Biac-
HUX HAIOpiB 1 YKIOHY PIBHEBOi MOBEPXHi IPYHTO-
BHUX BOJ. Ha BiMiHY BiJl «HHM3XiJTHOTO» OCEPEIKY
0OCepeNioK «PO3IIUBYACTHID, TOOTO TaKHiA, IO PO-
3IUTUBAETHCS B TUIOMIMHI MIOBEPXHI TPYHTOBHUX BOI,
Ma€e OUThII CKJIATHY OYIOBY, PO3MOBCIOIKYETHCS
Ha BIJHOCHO BEJIMKI BiJCTaHIl 1 € OLIbII MIHJIUBUM
B 4aci.

MoskHa TPUIYCTHUTH, IO HA TIOYATKOBIH cTa-
Iii yTBOPEHHS «PO3IUIMBYACTHIN» 0cepenokK (To0To,
map mobimeHoro JIHII) mae ¢opmy, 6am3pKy 10
Kpyrioi abo 0BambHOI B TOPU3OHTAIFHOMY 1 JTIH30-
BUJIHOI y BEPTHKAJIBHOMY pO3pi3i (3BiJICH, 3pO3Y-
MiJIO, TIOXOIUTh TePMIiH «JIiH3a»). B mporeci mo-
IIUPEHHST 0CEePEeKy BiOyBa€ThCS HOTO MIPOCTOPO-
Ba TpaHC(OpPMAIlis BiAMOBIIHO O JIOKAILHUX 3MiH
¢binpTpaliiiHAX Ta €MHICHHX XapaKTepUCTHK reTe-
POTEHHOTO MOPHUCTOTO CepeloBUIIIA. Y 3arajJbHOMY
BUIIAJIKy HAWTOBCTIIIA YaCTHHA «PO3IUIMBYACTOTO
ocepenky (YMOBHHMU IIGHTP JIIH3W) Ma€ 3HAXOIH-
TUCH TIJ[ MIIOYAM JDKEPEJIOM HWOTO KHUBIIEHHS. Y
HampsMKy BiJl IEHTpa 10 mepudepii, K MpaBuio,
CTIOCTEPITaeTbCcs CTOHILICHHS IIapy PYXJIHBOTO
JIHII. Ane cnin mam’staTH, 10 JIOBOJI 4acTO Tpa-
IUISIOTHCS BIIXVIIEHHS BiJT IHOTO TIPaBHJIA.

Otxe, y pa3i TpUNVHEHHS HaJXOKEHHS
JIHII-piguHu, HanpuKIan, 4epes JIKBIAIilo uu
PEKOHCTPYKLiIO 00’€KTy, SKHH € JKEpPeIoM TOro
CaMoOro HaJXOMXKEHHS, Oe3nocepeqHbO i LUM
00’€KTOM TOBIIMHA JIIH3U MOXKE 3MEHIIUTHUCS aXK
JI0 TIOBHOTO 3HUKHEHHS MoOimpHOro mapy JIHIL
BonHouac HmX4Ye 3a MOTOKOM I'PYHTOBHX BOZX 3a-
B/ISIKH TIPUTUTMBY 3 OOKY BEPXOBOi YaCTHHHU Ocepe-
nky tomuHa mapy JIHIT 3a3uuail 361mb0ryeTses.
[HKONM Yepe3 TeTepOreHHICTh PLIBTPYIOUNX MOPif
(OapaxxHOTO €(PeKTy) YTBOPIOETHCS JIOKAJIBHE CTO-
BIICHHS JIIH3U, SIK€ NPU HEJOCTaTHIM BHBYCHOCTI
TepuTOpii MOXke OYTH NMOMHJIKOBO CHPUIHATE SK
BHUILIE3raJAaHuil LEHTP JiH3H, IO Ha4eOTO BKa3ye
Ha MicIle 3HaXO/PKEHHS MPUXOBAHOTO (TaKoro, IO
IisiB y MUHYJIOMY) JDKepena 3a0pynHenHs. Tak ca-
Mo, BincytHicts JIHII-pinuam y po3BimyBasibHiH
CBEPJIIOBHHI, SIKy 3a3BHYall y mepiny depry 3akia-
JIAFOTh TIOPsiJ 13 TIOTEHIIHUM JDKEpeoM 3adpyi-
HEHHS, HE CJiJ crpuiiMard sK J0Ka3 BiJICYTHOCTI
JH3M B MeXax yciel 3a0pynHeHoi ainsaku. [lomyk
JIH3M HEOOX1HO MPOAOBKUTH y HAMIPSIMKY 11 MOX-
nuBoro mnepecyBaHHsA. CknazHa (opma BETHKOI
JH3M MOXKE OyTH TaKOXK PE3yJIbTATOM 3JIUTTS KiJlb-
KOX JpiOHMX IIiH3, SKi YTBOPWJIHCS B PI3HHH Hac
BiJl OKpEeMHX 00’ €KTIB-IpKepea 3a0pyaHEeHHs, PO3-
TaIllOBaHUX JIOCTATHHO OJM3BKO OJUH Bij iHIIOTO,
HaIpHUKIad, B MeXaX 3arajJbHOr0 IPOMHUCIIOBO-
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rOCIIOAapIoro KOMIUIEKCY (BiifichkoBa 0a3a, TpaHc-
MIOPTHHUH BY30J1, HAPTOMEPEPOOHUH KOMITIEKC TO-
10). He MokHa BUKITIOUaTH i 3BOPOTHUH MpOIIEC —
PO3MIJICHHSI ONHIET BEJMKOI JIH3W TijJ TPUBAIUM
BIUTMBOM TIPUPOAHUX (TiIpOreooriyHuX, 0i0XiMi-
YHUX, (I3UKO-XIMIYHHX) 1 MTYYHUX (aKTOpiB Ha
JeKiibKa ApiOHUX 3aiuKiB. SIK mpUKIan Ha puc.
] mokazaHa cxema «pO3IUIMBYACTOTO» OCEPENKY
JOCHUTD CKJIATHOI OY/TOBH.

Hagkono miH3u 3a3BU4aili YTBOPIOETHCS OCE-
penok «pozunnenux BB» [3]. s xapaktepuctu-

c)\

KH OCEpeIKy LbOTr0 BHIY, MIEBHA Pid, BUKOPHUCTO-
BYIOThCA 3Ha4eHHs BMicTy BB y Bomi. SIkmio BmicT
pozunnaeHoro JIHIT mepeBuinye #oro HoMiHaIbHY
PO3YMHHICTD, 116 MOKHA CIPUAMATH SK HEMPSAMY
03HaKy HasBHOCTI IUTIBKH a00 emyibcii. Y posmo-
It BMicTy po3unHeHuX HapToBUX BB € oueBmmHa
3aKOHOMIpHICTh. MakcuMalibHa KoHIeHTpalliss BB
crocTepiraeTscs y 6e3mocepenHiii OMM3bKOCTI Bif
JoKepelia MTOBEepPXHEBOTO 3a0pyIHEHHS 1 «HU3X1IHO-
ro» OcepenKy, SKHi yTBOPIOEThCS min HuM. | 1e
LIJIKOM 3pO3yMLJI0, a/Ke HaO1IbII iIHTEHCUBHE

c}Q
W+E

50 100 150 wm

I .

1- 5 — 30Ha poO3MOBCIOIXKEHHS MOOinbHOro JIHIT

C hJeC 0+ s [] 6
A/ 52M@ 0
A / 24,4 8 3523d ?

Puc. 1. Cxema ocepenky HII-3a0pynHenHs Ha aeponpomi Oinst M. Mukosaesa
(mani I'H HARY, xoBtens 2003 p.)

ToBuna mwapy JIHII-pigunu 3a Bumipom B cBepaioBuHi: 1 — <1 m; 2 — 1-<2 m; 3 — 2-<3 m; 4 — 3-4 m;
5—>4,0 M; 6 — 30Ha PO3MOBCIOKEHHS PO3UMHEHNX Y Boji BB 3 konnentpaniero >5 mr/am®; 7 — rigpoizorin-
cH 3a cTaHoM Ha xoBTeHb 2003 p.; 8 — y cBepasioBuHi 3a Mexxamu Jin3u JIHIT: uncensHIK — HOMEp CBEpIIO-
BHHH, 3HAMEHHUK — BMiCT BB, po3unHeHuX y IpyHTOBHX BOJax, MI/aM%; 9 — y CBEpUIOBUHI B MEXkKax JIH3H

JIHIT: yncenpsHUK — HOMEpP CBEPAJIOBUHH, 3HAMEHHUK — ToBIIMHA 1apy JIHII, m.
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HaJXO/DKEHHs 3a0pynHIOBaYa y BOZOHOCHHUH TOpu-
30HT BiIOyBa€ThCs B Pe3yabTaTi IepeHeCEHHs PO3-
gypHeHnX BB atMocdhepanmMyu omamamm, 1o iH}i-
JIBTPYIOTBbCA Kpi3b 3a0pyaHeHi rpyHTH 3A. MoxHa
MNPUITYCTUTH, 10 TaKUH caMuil eeKT Mae Micie
pu iHOUIETpAIii BOIU KPi3h «TiJIO» JiH3H. 3 Bill-
TAJeHHSM BiJ| JDKepena 3a0pyJHeHHS KOHIICHTpa-
uist BB y BoAi mOCTYNOBO 3MEHIITY€ThCSI, TOIOBHUM
YHHOM, 3aBJSKH IPOLECY p0o30aBIeHHS PO3UYHHY.

Kpim Bumme 3ragaHoi JH3K € e MpUHARMHI
JIBa PI3HOBUAM «PO3IIMBUACTOrO» ocepenky. Ha-
KOIIM4EeHHsI, a moTiM po3tikanus JIHII-pinuau Bin-
OyBa€eThCs, SKIO MPU BEPTUKAIBHIN Mirpaiii Kpi3b
3oHy aeparii JIHII narparuise Ha cmaOko MPOHUKHI
Bigkinagu. Lle moxe mpusBecTd 10 (opmyBaHHS
mapy piakoro JIHII, sxuif He Mae TigpaBIidHOTO
3B’S3KYy 13 IPYHTOBMMHM BOJAMHM ajie 3AaTeH 10 Jia-
TepaJbHOro posmnoBciomkenHs. [Ipu mpomy mepe-
cyBanus JIH[I-pinuHu miAnopsaKOBY€ETHCS 3aKOHY
Hapci. Tomy Bigomi po3paxyHKu (pOpMyBaHHS Bep-
XOBOJIKH MOXKYTh OyTH 3aCTOCOBaHi JJisi HaOJIMKe-
Horo Bu3HaueHHs oOcsry min3u JIHII ta i nepecy-
BaHHS Ha HEMTPOHUKHOMY mapi [7].

Sxmo Hmsxigamid notik JIHII-pigman nomae
YCIO TOBILY I'PYHTIB 3A, TO MEPII HikK PO3MOYHETh-
cs opmyBannsa ninzu JIHII Ha piBHI rpyHTOBHX
BOJI, Ha TIOBEPXHI KaliIIPHOI 30HU, sIKa BiIOKPEM-
JII0€ BOIOHOCHUHM TOPU3OHT Bix 3A, Ma€e yTBOPHUTHU-
cs map BibHOro JIHII, 1110 po3minBaeThes mo 1ii
noBepxHi. B mpomeci mortoBmienas mapy JIHII
3MEHIIY€EThCSI BiJICTaHb MX TitomBoto mapy JIHIT
i PIB ax 110 iX LiKOBHTOro cTyneHHs [7]. Baxko
BU3HAYUTH, HACKUJIBKM MOLIMPEHUM € IIel pi3HO-
BUJ «PO3IUIMBYACTOrO» OCEPEIKY. 3a3BUYail B
MPAKTHII MOHITOPUHTOBHMX JOCII/DKEHb TOBIIKHA
mapy JIHII Bu3Ha4aeThcss HAWIIPOCTIMINM CIIOCO-
00M — 3aMipoOM B CBEP/JIOBHHI TITUOWH 3aJIsITaHHS
piBHiB «noBitps/JIHIT» 1 «JIHII/Boma». fxmio no
[BOTO HE JIOIATH PO3PaxXyHKH 3a CIEliabHOK Me-
TOIMKOIO [7], pe3ylnbTaroM € XuOHa ieHTHdIKaIis
«pO3IUIMBYACTOrO» ocepenky Ha PIB i3 3aBumie-
HOO ToBIMHOW mapy JIHITL

MoxHa BUIUIUTH OKPEMHI Pi3HOBH]] OCEpel-
ky HII-3a0pyaHeHHs, KU MICTUTh IMMOOLIBHUI
JIHIT i posramosanuii Bume i Huwkue PIB. Bigo-
Mo, 1110 KonuBaHHs PIB npu3BOIUTHL 10 BEpPTHKA-
npHOrO mepemimeHHs wMoOuteHOro JIHIL Ilpm
bOMYy 4YacTWHa pyxumBoi (MoOutpHOI) JIHII-
PIAMHU MOXKE TEePEeXOJMTH y CTaH YTPUMaHHS Ka-
HUIAPHO-TTIBKOBUMH CcHiIaMU a00 3aTUCHEHHS Y
nopuctomy cepenosuii. [Ipu onyckanui PIB Bin-
OyBa€eThCsS YaCTKOBE BiJHOBJICHHS 3HUKJIOTO IIapy
abo x 30UIBLICHHS! HOrO TMOTYKHOCTI 32 PaxyHOK
3BUTbHEHHSl 3aTucHyToi B mopax JIHII-pigunn.
UYepes HeoOi3HaHICTh a00 ITHOPYBaHHS IIi€i 3aKo-
HOMIPHOCTI HEPiJIKO BUHHKAIOTh HEBIpHI BUCHOBKH
npu oOpodLi JaHUX HATYPHUX CIIOCTEPEXEHb [5].
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VHUKHYTH TOMWIJIOK YH iX MIiHIMi3yBaTd MO)KHA
LIISIXOM 3aCTOCYBaHHS TPUBAIUX MOHITOPUHTOBHX
CIIOCTEPEXKEHb 1 BIAMOBIAHMX po3paxyHkiB. Lleit
PI3HOBHJ OCepelKy, SKHH Ha3BaHHH «KOJNHBAJIb-
HUM», CKJIaJa€ThCs 3 JIBOX YacTHH. Ta dYacTHHA,
0 3HaxomuThest Buie PIB, yTBOproeThes y cxe-
MaTUYHOMY BMIVIIZII HACTYIIHUM YHHOM: Higfiom
PIB — po3jinbHE 3allOBHEHHS BUIBHUX IOP
JIHII-pinuHOIO i BOMOK — 3MEHINCHHS TOBIIMHU
mapy MmobOimsHOro JIHIT (MoxnmBe iioro moBHE
3HUKHEHHA) — 3axomieHHs JIHIT xaminspHo-
IIiBKOBUMHM cuiiamu 1 3atucHenus JIHIT Boxoro —
sumkennst PIB — cTikaHHA BOAM TOHM3Y Mif mi-
€10 CHITU TSDKIHHS — 3BUTbHEHHS 3aTucHyTOl JIHIT-
piauHY 1 301bIIEHHAS TOBIIMHY IIapy MOOLIBHOTO
JIHII, sikuii 3HmKy€eThCs pasoM 3 PIB (B 3A 3anu-
maetbes JIHII, mo yTpuMmyeTbes —KamiisipHO-
TUTIBKOBUMU CHJIAMH).

[Tpu nepBicHoMy (TOOTO Ofpa3y micis yTBO-
penns MoGimbHOro mapy JIHII) smmxenni PTB
BOJIa 3ayMmIae nopw i ix 3amoBHioe JIHII-piguna.
Pasom i3 3umkenusm PIB moxe BinOyBartucs omy-
CKaHHS BEpPXHBOI rpanHuIi mapy Mooineaoro JIHII,
mpu npomy JIHII-pinuHa 3BimbHIOE TOpH, SKi 3a-
MIOBHIOE MiJ3eMHe MOBITPs. B 1ux mopax 3asnuima-
erbcst wactwHa JIHII-pimuaN, mo yTtpumyeTrhcs
KaIliJIspHO-TUTIBKOBUMHU  cunamu. [lpu  migiiomi
PIB BinOyBaeThcs mimHecenHs sogu Ta JIHII-
piAMHU 1 #ani Bce MOBTOPIOETHCS 32 BUINEBKa3a-
HOIO CXEMOIO.

B nepiox icHyBanHsT MOOiIbHOTO Imapy (JIiH-
3u) JIHII, sxuit Moxxe TpuBaTH pOKaMH, NMPOLECH
TpaHcQopmarlii ocepeaKy IMbOr0 pPi3HOBUILY MO-
KYyTb 0araropazoBO MOBTOPIOBATHCS i3 Pi3HOIO TO-
CIIIJIOBHICTIO Ta iHTeHCHBHIiCTIO. Tam, Je uepe3
JICCTPYKTUBHI TIpoliecH abo B pe3ysbTari jarepa-
npHOTO TiepeMinienns Jin3za JIHIIT 3nukae, mporec
TpaHcpopMallii «KOJIMBAJIBHOI0» OCEPEAKY BinOy-
BAETHCS Y HAMPAMKY IIOCTYIIOBOTO 3MEHIICHHS
Mmicty JIHII-pimuHu, 1mo yTpuMyeThcs B Topax,
yepe3 pozunHeHHs BB Bomoro, BunmapoByBaHHS Ta
CTIOKMBaHHS MIKpOOpraHi3MaMHu.

«lITyyHo-3armubnenHuit» ocepenoK BiApizHs-
€TBCS BiJ «KOMUBAJIBHOIO» THM, IO 3HWKEHHS
PIB nocsraerbcs MITYy4HO B HPONECi 3MiCHEHHS
JMiKBimAIiiHUX 3axomiB. Hainpocrtimmii 1 ToMy
HaiOinpm momupenuii croci® BuwryueHas JIHII-
PIAMHY 3 TIOBEPXHI TITHOOKO PO3TAIIOBAHOTO BOJIO-
HOCHOTO TOPU3OHTY TIOJIATaE y BUKOPHCTaHHI BO-
JO3HWKYBAJILHOI CBEpAJIOBUHH, 00IaHAHOI JBOMA
Hacocamu. 3a JOMOMOTOI0 OHOTO HACOCY BiJKady-
€THCS JIMIIIE BOMA JUTsl YTBOPEHHSI IETPECIHHOI BO-
poHkH, y sikid Hakonnuyetbest JIHII-pinuna. dpy-
Ui HAacoC NPU3HAYCHUH U BiJKauyyBaHHs Had-
TONPOMYKTY. SIKIIO OCePEeOK 3HAXOAUThLCS Y cial-
KO TIPOHMKHHUX BiJKIajax (Iyke TMOIIWPEHUI BU-
MajoK), To JocTaTHbO mBUAKuK mpurums JIHIT y
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HAKOMUYYyBaJbHUM MPHUCTPIH 3a0ipHOI CHCTEMHU
MOXHA 3a0€3MEYUTH JIMIIE 33 PAaXyHOK JOCHTH
3HauHOro 3HMWKeHHs PIB. Ase i npu npomy HoBi-
neHe BinkauyBanHs JIHII-piguHu Moke TpOmOB-
JKyBaTHUCS KiJbKa POKiB. 3po3yMijio, o 3ade3re-
guTH Oe3nepepBHY poOOTy 007amHAHHS MPOTITOM
TaKoro TPHUBAJIOrO Yacy MPaKTUYHO HEMOXIINBO. B
peatbHUX yMOBax pPOOOTH IyXKe YacTo MepepHBa-
IOTbCS YW OCTAaTOYHO 3YNHHSIOTHCS 3a70BTO 10
MOBHOTO BWUKOHAHHS MOCTaBleHOi 3aaadi. B mo-
MEHT MPUIMHEHHS BiJIKAYKM TOPYIIYETHCS PIBHO-
Bara y copmMoBaHiii cuctemi HamopiB i 6amaHcy
MPUIUIKAB/BIATIK. B eHTpanbHii YacTHHI BOPOHKH,
JIe YTBOPHUBCS MaKCUMAJIbHUU TPaJiEHT HAropy, B
mpolleci BIJHOBJICHHA PIBHOBaru BifOyBa€ThCS

ckaag IIMM-3 .

HaHOUIBII IHTEHCUBHHUIM MPHUILIMB BOJAU 1 BHIIEpE-
JpKarode 3alOBHEHHS BUIBHMX, B MEpIIy dYepry
KpymHUX 1op. Ll TenaeHist XapakTepHa, Xxo4a i B
Ppi3Hiii Mipi, A5l YChOTO MOPOBOTO MPOCTOPY BOPO-
HKH, SKUH AudepeHIiioBaHO 3alOBHIOETHCS BO-
moro i JIHII-pimuHoro. TakuM YMHOM 3Ha4YHA Yac-
tuna JIHII-pinuHy, sika 3pymmna 3 Micus aje He
BCTHUINIA TIOTPAITUTH Y HAKOMHYYyBad 3a0ipHOI CHC-
TEMU 10 TPUINHWHEHHS BiJKAYKW, OMHHSETHCA Y
CTaHi 3alleMJICHHS Ha [IHOWHI, IO MEPEBHIIYE
HUKHIO MeXy KonuBanHs PIB y mpupoanux ymo-
Bax. Ha pwuc. 2 HaBeaeHO po3pi3 Teoa0TivHOT TOBIT
Ha 3a0pynHEHIH AUISHII aepoapoMy, 1 Y MUHYJIO-
My TPOBOIWINCS 1 MepeayacHo Oyau HpUIHHEHI
po6otu 3 mikBimamii pixkoro JIHIL.

AGc. BigM., M 69
1754 c.52p ¢.28p ¢.55p
- c.68p
173 - | - . = c.42p .
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169 4 ST B 1 P S e e el O e e e [ (O O 168.
4 - - / : : .- 168.0 :
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Puc. 2. I'igporeonoriyauii po3pi3 Ha TepUTOPIi BIHCHKOBOTO aepoapoMy Oiist M. Y3uH
(manmi I'H HARHY, 2001 p.).

1 — iHTepBan rpyHTIB, PO3KPUTUX CBEPAJIOBUHOIO, IO MaroTh 3a0pyaHenHs suiie [JIK; 2 — cBepanoBuHa:
3BEpXy — HOMep, 300Ky — piBeHb BOJIU B CBEP/JIOBHHI 32 CTAHOM Ha JIITHHO-OCIiHHIO MeskeHb 2001 p.

JlikBifamniiHi poOOTH BUKOHYBAIUCS NUISTXOM
BiJIKQYKH BOIHO-HA(TONPOLYKTOBOI CyMilli, B sIKii
JIHII cTtaHOBUB JinIlie IPUOIU3HO AECITY YaCTHHY.
He nuBHO, 110 TpU 1IbOMY yTBOPIOBAIKCS TITHOOKI
nenpeciiiHi BopoHku. Y 1997-98 pp. Bigkauxu
NPUMTUHWINCS 4Yepe3 HHU3bKY PEeHTA0eNbHICTh BU-

no0ytky JIHIT i moBcronHO BiOyI0CS BIIHOBJICHHS
MoBepxHi IpyHTOBUX BoA. Cyasuu 3 yCbOro, y
2001 poui Ha TepuTOpii aeporpoMy crocTepiraio-
csl HAaJBHCOKE TIOJIOKEHHS PIBHEBOi TMOBEPXHI,
otox Oinpiia yactuna 3aynuiukis JIHIT onuaunacs
y 3aTUCHYTOMY CTaHi Hmkde PIB.
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PisnoBuamn ocepeaxiB HI1-3a0pyaHeHHs reoorivHOro cepeoBHIa
Ta mpouecH ix Tpanchopmarii

Tabnuys 1

[nnexcu Ha3zBu ocepenkiB Cxemarmdme

300pakKe€HHsI OCEpPEeIKy

1

2 3

A - ocepenku HU3XigHOro po3noscro:kends JIHII B rpynTax 30Hu aepauii

Al CHH3X{THHID) 13 JIOKATI3AMIE Y
KOPEHEBO-POCIMHHOMY I1api
A2 CHH3XITHHID» 13 JIOKANI3AIIEI0 Y
IPYHTaX 30HH aeparii
A3 «HU3XITHHID B JuKkepena 3a0pyIHeHHs
J10 PIBHS IPYHTOBHX BOJ
B - ocepeaku «po3nauByacTi»:
(¢opmMyOTHCS IPH NJIOIHHHOMY po3TikaHHi piakux JIHII
B1 «po3numByactHii» mo PIB
B2 «PO3IIMBYACTHI» 110 KaNJUISPHIH
Kaiimi
B3 «PO3ILIMBYACTHID 110 HETPOHUKHOMY
mapy
C - ocepekH «KOJUBAJIbHI»:
GopMyIOTHCs Yepe3 NPUPO/IHE UM IITyYHe KoauBanus PIB
Cl «KOJIMBAJIbHUI»
- 110 06uBi croponu Bix PIB
C2 «IITYYHO 3arIH0IeHHI»
D - ocepenku noB’sizaHi i3 nepeHeceHHsIM po3unHeHux BB
D1 «po3unHeHuX BB» B rpyHTOBBIX BOJaX ’ s /
Y Py /</
D2 «po3unnenux BB» B mm6okux 'DI/ /;
BOAOHOCHUX I'OPU30HTAX /// // /'/&
E- ocepenxku raszomoaionux BB
&
BunaposyBanus BB B rpynrax 3A R
El o,
2 punaposyBanis BB 3 nosepxHi

-
KanuigpHoi kaitmu Haz jiH3or0 JIHIT /7Y
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IIpoooeacenna mabauyi 1

VTBOpPEHHS 1 IpolecH Hebe3nmeuni OcHOBHI 3ax0/1u 3
3MiHH QOpMH 1 cTaHy HACHIAKH 3a0pyIHEHHS JIKBIALIT OCEPEaKIB
ocepe/KiB 3a0py I HEeHHS 3a0pyAHEeHHs
4 5 6
A - ocepenku HU3XIAHOrO posnoscroaxenus JIHII B rpynTax 3ouu aepauii
Al: A3: - (= Giopemeniajis
- E iTopemeaiauin
£ o6pobka ex situ
A —— = & BioBeHTIHT
- = Bigkayka BB-BunaposyBaHb
- = KOHTpOMNbOBaHe MpUpoa-
He nocnabnexHs 3abpya-
HEHHs!

B - ocepenxn «po3nauBYaCTI»:
(opMyIOThCS NPH IJIOHIHHHOMY po3TikanHi piakux JIHIT

BI: B3: = (51 Binkauka Boay i JHI
po3aainsHo abo cymicHo
- E Buny4eHHs JTHI ckimepamn
cTuMmynboBaHa Giopemenia-
B2: e — - E Lis B aepobHMX Ta aHaepo-
BHUX ymoBax
- £= nacueHi metoam

C - ocepeKH «KOJIUBAILHI»:
GopMyI0TLCS Yepe3 NPUpPoIHe YH ITy4He Koausanns PIB

Ch— (2 — E BaKyyMHa eKCTPakLis niiBku
_ cTumynsoeaHa biopemenia-
-— = Lis B aepobHuX Ta aHaepo-

BHUX ymoBax
KOHTPONbOBAaHE NpUpoaHe
nocnabneHHsi 3abpygHeHHs

D - ocepeaxu nmoB’sizaHi i3 nepeHeceHHsIM po3unHeHux BB
D1: D2: -

(= BiAkauka BOQHOMO PO34MHY
BYIMeBOAHIB

XiMiyHe abo GiooKMCneHHs
in situ

E- ocepeaxku raszonoaionux BB

ElL: E2: = [ sigkauka BB-sunaposysaHb
-— E KOHTpOnNbOBaHe npupoa-
He nocrabnexHs 3abpya-
HEHHA

Mpumitka: npyra (mpapa) MoJIOBMHA TaOJIMIN IPU3HAYEHA JIJIS BEJIMKOT0o 00cAry iH(opMallii, uepes 1e
il BMIiCT MMOKa3aHUI YMOBHO.
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st Toro, mo0 3pOOUTH OMUC OCEpEHKiB
JIHII-3a0pyanenHs Oiibll MOBHKUM, CIIil HaramaTH
PO PO3IMOBCIOKEHHS JIeTKnX BB y mimzemHoMy
MOBITpi. SIK OCHOBHE MKepeno HaAXOIKECHHS BYT-
neBonHeBux ra3is (BBI') B migzemue moBitps 3A
HasuBaroTh mnosepxHio JIHII-pimuaun ma PIB”
[2, 3]. Xoua, Ha HaII OIS, IPUHAKMHI 3a iIHTEH-
CHBHICTIO BHIIAPOBYBaHHSA, Ha MEPIIOMY MICIi,
3aBISIKM OLNBII TUTOMIH TMOBEpXHi, Mae OyTH
kpanensHo noApioHena JIHII-pinunHa, mo ytpumy-
erbest B IpyHTax 3A. Ilpore HaiiOinbm momysisip-
HOIO € METOIMKA PO3PaXyHKiB PO3MOIiTY KOHIICHT-
pamiii BBI' B migzemMHOMYy TMOBITpi, po3pobieHa
came i BunaaKy nudysii momexyn BB Bix mose-
pxwi sinzu JIHIT no moBepxHi 3emui [2, 6].

3a pe3yibTaTaMH TECTOBOTO  PO3PAXyHKY
BCTaHOBJIEHO, IO Tpu t—oo ra3omnonioHi BB He3a-
JISKHO Bif 3HaYeHHs Koedimienty nudysii (D) po-
3noxinsoTEca B 3A miniiino. Ilpu D = 1-107 m%/c
BBI 3a 5 pokiB nonarots 10-MeTpoBy TOBITY CyT-
JIMHKIB 1 HAOJIMKAFOTHCS JI0 MOBEPXHI 3eMJIi. SIkio
3MEHIIUTH PO3paxyHKoBe 3Ha4eHHs D Ha mopsioxk,
To mns Buxoxy BBI' Ha moBepxHIO 3emuti 3HAIO-
outbca Oinpme 40 pokiB. ToOTO, B miamazoHi pea-
JMBHHUX 3Ha4YeHb Koe(ilieHTy MONeKYyIsapHOl audy-

3ii ToBwa rpyHTiB 3A Moxke OyTH abo 30HOIO TpaH-
suty BBI, abo BigirpaBatu ponb qoBoJi edekTus-
HOTO EKpaHy.

Ha 3akiH4eHHsI TIPOTIOHYETHCS PO3TISTHYTH
mabnoH Tabnuui, B K MOXYTh OyTH pO3MillEeHI
pe3yabpTaTH CHCTEMAaTn3allii ocepeKiB 3a0pyaHeH-
HS TEOJIOTIYHOTO CEPEelOBHUINA, IO YTBOPIOIOTHCS
BHACIIIZIOK aBapifHUX PO3JMBIB 1 JOBrOTPHBAIHUX
BHUTOKIB 3 00’€KTIB Ha()TONMPOAYKTOBOTO 3abe3Iie-
gyeHHs. IlepenOadaeTbes momanbiie yaoCKOHAICH-
Hs THIIi3allil CKyImTYeHb Ha(pTOBUX BYIIICBOJHIB 3a
pe3y/ibTaTaMH HOBUX JaHHMX LIONO 3a0pyIHEHHS
TEOJIOTIYHOTO CePeIOBHUINA Ha TepUTOpii YKpaiHu.
s po3pobka Moxe OyTH BUKOPHCTaHA IS TUIAHY-
BaHHsI MOHITOPHHTOBUX JOCIiPKEHb, IPOCKTyBaH-
HS 3aXOJiB 3 caHarlii 3a0pyqHeHNX Ha(QTOIPOTyK-
TaMd TEPUTOPI 1 CTBOpeHHS iHQOpMaLiiHO-
EKCIIePTHUX CHUCTEM JUIsl OOTPYHTYBaHHS YIpaB-
JHCHKUX PILLICHb.

ABTOpH CTaTTi BUCIOBIIOIOTH TOJSKY CT. H.
cn. [TapamonoBiii H.K. i mpodecopy OrusHuxy
M.C. 3a KOpHUCHI KOHCYJIbTAIlii Ta CHiBPOOITHUKAM
Biminy oxoponu migzemuHux Box II'H HAHY To-
ny6y I.1., 3aropomaromy 1O.0O., IlinTukany B.M.
3a HaJlaHi MaTepiaiy MOJLOBUX JIOCIIIKCHb.
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TEXHUYECKHUE 1 5KOJIOTI'O-5KOHOMHNYECKHUE MOKA3ATEJIA HEPCIIEKTUBHBIX
TEXHOJIOTUHU YTHJIN3AIIUU HEHHBIX KOMIIOHEHTOB U3 KPYITHOTOHHAKHbBIX
ITPOMBIIIVIEHHBIX OTXOJ10B

B cmamve npoananusuposanvr ocobennocmu Hakonienusa 6 Ykpautne KpynHOMOHHANCHBIX OMX0008 MEMALTYPLUUECKO20 KOM-
niexca. Onucanvl mexHono2uiecKue npeonoCbliKU HAKONIEeHUA 8 NPOMBIULEHHO PA3GUMbIX Pe2UOHAX YKpaunsl 6onbuio2o Koauyec-
mea omxo008 U GblAGLEHA CMOUKAL MEeHOEHYUs. UX pocma. Yxasawo, umo npomwiuLieHHble 0MX00bl YACMO COOepxHcam msaxicenvle,
PpeoKue u pedKo3emenbHble MEMAailbl 8 KOMUYeCmeax, Oaruux 803MONCHOCIb OYEHUBAMb UX KAK MEXHOLEHHblEe MeCMOPOHCOEHUSL.
Tlpuseden onvim ucnonb306anus MexHOeHHBIX Mecnmopodicoenul 6 cmpanax Eepocorsa. Yemanoeneno, umo mexnozennvie munepa-
JIbHO-CBIPbEBbIE  PECYpPChbl, NPeOCMABIAIOuUe CYWECMBEHHYI0 IKOHOMUYECKYIO YEHHOCMb, MpeOyIom CReyuaibHo20 2e01020-
9KOHOMUYECKO20 U MEXHON02UYeCK020 usyuenus. Bvisgneno, umo nocne ycmanognenus npakmuieckol YeHHOCmu U3y4eHHblX MexXHo-
2CHHBIX MUHEPATbHBIX PECYPCco8 HA 0ObeKkme HeoOX00UMO 8bINOIHUNb OeMAbHbIE 2e01020PaA36e00UHbIe PAbOmMblL NO OYeHKe 00beMOo8
U 0cobeHHoCmel MEeXHO2EHHO20 Mecmopoxcoenusl. Paspaboman psod memooos cokpaujenus 00bemMos KpYyRHOMOHHAICHBIX
NPOMBIULTEHHBIX OMX0008 U CO30AHUSL IKONOUYECKU Oe30NACHO20 NPOU3B00CTNEA UMNOPIO 3AMEHAIW el MeMAaILTypeudeckol npooy-
Kyuu. IIpednoscenvt meponpusmus no3gonauue KOMNIeKCHO nepepabamuléams covipbe, KOONepuposamy pasiuiHvle npou3eo0Ccmed
u mexuonozuyeckue Yyuxkavl. Pexomenoosano ucnonv306ames omxoosbl 00H020 npednpusmus (Ompaciu) 8 Kauecmee coipbs 0 Opy2ux,
YUMo NO380IUM COKPAMUMb 00beMbl MOKCUUHBIX OMX0008 U, KAK Cle0Ccmeue, Cenerb UX 6030elCmeus Ha OKPYHCAowyio nPupoOHyO
cpedy. Paspabomannblii cucmemHbulil NOOX00 K 9KOI020-IKOHOMUYECKOU OYeHKEe OCEB0EHUSl MEeXHO2EHHBIX MeCMOPOXCOCHUIl ONUCAH HA
npumepe GIUAHUsL WIAMOHAKONUMENS HA OKPYHCAIOUYIO RPUPOOHYIO CPeOy.

Knrwouesvie cnosa: oxpyscaiowas npupoonas cepeod, 3K01020-IKOHOMUHECKUU yuepo, WaaMOHAKONUMENb, PeKyIbmueayus,
9KoN02UHeCKUe NOCIeOCMBUsl, YIMUIU3AYUSL, MOKCUYHbIE OMX00bL, 00beKMbl U CYOLEKMbL GIUAHUS.

O.M. Kacimos, I.B. Yoanos, A.B. Kononenxko. TEXHIYHI I EKOJIOI'O-EKOHOMIYHI IIOKA3HUKH
IIEPCIIEKTHBHHX TEXHOJIOTIH YTHIIIBAIII IIHHUX KOMIIOHEHTIB I3 BEJIHKOTOHHAXKHHX
IIPOMHUCIIOBHUX BIJIXOIIB. Y cmammi npoananizogaHo 0coOau8ocmi HAKONUYeHHs 8 YKpaiHi 6eIUKOMOHHANCHUX 8i0X00i6
Memanypeiiunozo xomnaexcy. Onucano mexHor02iuHi nepedymMosu HAKONUYEHHA 6 NPOMUCIOB0 PO3GUHEHUX pelioHax Yxpainu
6enUKOI KIIbKOCMI 8I0X00I8 Ma GUAGNEHA CMINKA MEHOeHYIs pocmy ix KilbKOCcmi. 3a3HA4eHo, wo NPOMUCTO8L 8i0X00U YaACmOo
Micmsmy 8adCKi, PIOKICHI ma piOKO3eMeNbHi Memanu 6 KiIbKOCHAX, WO Oaromb MONCIUBICIb OYIHIO8AMU IX SAK MEXHO2EeHHI
pooosuwa. Haeedeno 0oceio esuxopucmanns mexmoeenHux poooguwy y Kpainax €epocoiosy. Bcmamnoeneno, wjo mexnocenni
MIHEPATbHO-CUPOGUHHI  PECYPCU, WO NpeOCmagisiioms iCMOMHY eKOHOMIUHY YIHHICMb, GUMAZAIOMb CHEYidNbHO20 2e0l020-
EKOHOMIUHO020 MA MEXHON02IYH020 6usyeHHs. Buseneno, wo nicis écmanogneHHs NPakmuyHoi YiHHOCMI 8UBUEHUX MEXHOLEHHUX
MiHepanvbHux pecypcie Ha 06'ckmi HeoOXiOHO UKOHAMU 0eMATbHI 2e01020p038i0Y8aNbHI pobomu 3 OYIiHKU 00csA2i8 ma ocobausocmeil
mexHo2eHH020 podosuwa. Pospobreno psao memodie ckopouenHs 00cA2i8 8eTUKOMOHHANCHUX NPOMUCTOBUX 8I0X00I8 A CIMBOPEHHS
EKOI02IYHO 0e3neyH020 BUPOOHUYMEA, AKe 60dN0 3AMIHIOE IMHOPM MemanypeiliHoi npooyKkyii. 3anponoHogano 3axoou, ujo
003807110Mb  KOMNIEKCHO NepepoOisimu CUPOSUHY, KOONepye8amu pisHi eupobnuymea i mexuonociuni yukau. Pexomendosano
BUKOPUCTOBYBAMU GIOXO0U 0OHO20 NIONPUEMCMEA (2any3i) 8 AKOCMi CUPOBUHU ONis THWUX, WO O00360aUMb CKOpomumu oocsazu
MOKCUYHUX 10X00I8 I, SIK HACIIOOK, CIMYNIHb IX 6NIUEY HA HABKOIUWHE NPUpooHe cepedosuwye. Pospobnenuii cucmemuuii nioxio 0o
€K01020-eKOHOMIYHOL OYIHKU OCBOEHHS MEXHOSEHHUX POO0GUW] ONUCAHUT HA NPUKAAOL BNAUGY WIAMOHAKONUYYBAYA HA HABKOIUUHE
npupooHe cepedosuiye.

Knrouoei cnosa: naskonuuwne npupoore cepeod, eKoi020-eKOHOMIUHUL 30UMoK, WIaMOHAKONUYY8aY, PeKyIbmusayis, eKonozi-
YHI HACTIOKU, YMURI3aYis, MOKCUYHI 8i0X00U, 00'ckmu i cy6'ekmu eniugy.

CrabuinbHOE pa3BUTHE TOCYNAPCTBA, YCTOU-
YUBOCTh €r0 JKOHOMHUKM B 3HAYUTEIBHOU Mepe
ONPEICISIIOTCS HAIMYUEM MPOYHOH MHUHEPaIbHO-
ceIppeBOi 0a3bl. Ha Tepputopnu YkpauHsl pa3me-
LIEHbl OTPOMHBIE TEXHOICHHBIE 3amachl LIEHHOTO
METAJUICOACPKAIIETO ChIPbs, B BUIE KPYIHOTOH-
Ha)KHBIX OTXOJIOB MIPEATNPUATHN TOpPHO-
JOOBIBAIOIIETO KOMIUICKCA, YEPHOU M IIBETHOU Me-
TAJUTYPriud U TOIUIMBHO-PHEPTreTUYECKOTO KOMILIE-
Kca.

OTH MECTOPOKICHHUS MOTYT 00€CIIeYnTh TIOT-
PEOHOCTH POMBIIIIJICHHOTO TPOU3BOJICTBA B TAKUX
JIOPOTOCTOAIIUX W JePUIMTHBIX JUIS YKpauHbI
JJIeMEeHTaX, KaK IMHK U CBUHEII, BAaHAUH 1 HUKEITh
C mapaJyIeIbHON yTUIIM3AlUEH xKenesa.

[Ipomemutennsie otxoap! (I10) HaHOCAT 3HA-
YUTEIbHBIA Bpe] OKpY’Karolled NpUpOAHOU cpee

(OIIC) m 3mopoBBIO YeOBEKA B CBSI3M C OTBOJOM
3eMeNb TOJ NUIAMOHAKOMUTENH, KOTOPhIC 3aHU-
MalOT OTPOMHBIE ITUIOIIAJH, 3arps3HSIIOT TOKCHY-
HbIMHM COCIMHEHHUSIMH TSDKEIBIX METaVIOB M JPY-
TUMH KOMITOHEHTaMH TI0YBY, BOJHBIA M BO3MYIII-
HBIl 0acCEWHBI, TOBBIMIAIOT CE0ECTOUMMOCTh TOTO-
BOH MpPOAYKIHK B PE3yNbTaTe 3HAUYMTEIIbHBIX 3a-
TpaT Ha UX pa3MelleHrue u xpanenue (puc. 1).

JluHamuKa TBUMOKEHUS TPOU3BOJCTBEHHBIX OT-
XOJIOB B INPOMBIIICHHO Pa3BUTHIX PErMOHAaX YK-
pauHbl CBUACTEIBCTBYET, YTO MX KOJIMYECTBO IOC-
TOSIHHO pacTeT. OTBaIbl METAJUTYPrUYE€CKUX Tpe/-
MPUSITHHA U TETUTOBBIX 3JIEKTPOCTAHIIMN, KaK TepcC-
[IEKTUBHbIC UCTOYHHMKH CHIPhS JIJIS Pa3jIMuHBIX 00-
JacTe WHAYCTPUM, W3/aBHA IMPHUBIICKAIN BHUMA-
HUE WCCIeIoBaTeNei.

© Kacumos A.M. Yroanos U.B., Kononenxo A.B., 2015
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B ocHoBe pa3paboTaHHBIX aBTOpaMH METONOB
CHIDKEHHUSI 00beMa KPYyIMHOTOHHAKHBIX OTXOZOB U
CO3JIaHUs PKOJIOTHYSCKH OE30IacHOTO MPOU3BOJIC-
TBa MUMIOPT3aMEHSIOIICH METaJLTyprHYecKor mpo-
TYKITAH JIEKAT MEPOTPHUATHS: KOMIUIEKCHAs Iepe-
paboTKa CBIPBS; KOONEPHUPOBAHUE DPA3IUIHBIX
MIPOU3BOJICTB, MCIIOJIL30BAaHUE OTXOMOB OIHOU OT-
paciy B Ka4eCTBE CBHIPBS ISl JPYTHUX; COKpAIICHNE
o0pemMoB TokcmuHbIX [IO w cremeHM WX BO3-
nericteust Ha OIIC.

B pabGorax [1-8] Hamu paccCMOTpPEHBI MPO-
6nemsl npenoTBpamienns ymepoa OIIC B paiiorax
pasmenienus xpanwmmni [10, mpencTaBisrommx
co00ii B psiZic CIIy4aeB TEXHOTCHHBIE MECTOPOXK]IC-
Hus (TeM).

OcBoeHHE TEXHOT€HHOTO MECTOPOXKICHIS
OMpPENesIeTCs] HE TOJBKO DKOHOMUYECKOH, HO H
JKOJIOTHYECKOM I1eTIeco00pa3HOCThI0. 3aTpaThl Ha
MIpeIOTBpAIlICHNE, OTPaHUYCHUE, KOMIICHCAIUIO U
JUKBHIAIMIO yinepba oObekTamM OC HE JTOJDKHBI
MPEBBINIATh OINPEASICHHOW JO0NHM J0XO01a, IMOJy-
YaeMoro MpH YTWIN3AIMH IIEHHBIX KOMIIOHEHTOB
nanHoro TeM.

OTxompl MPUHAIICIKAT TOMY IPEANPUATHIO,
KOTOpPO€ HMX CO37aeT. 3a yXyIIIeHHe YKOJIOorHde-
CKOWl 00CTaHOBKHM 3TO TPENINPUSATHE HECET Ipa-
BOBYIO U (PMHAHCOBYIO OTBETCTBEHHOCTBH IOCPE/I-
CTBOM BBIIIAThI HAJIOrOB, IITPAaQOB, OILUIATHI 3a-
HATOH OTXOZaMH 3eMJIM, a TaKKe HEKOTOPBIX
MPABOBBIX CAHKIIMK, ONPECICHHBIX 3aKOHO/IATe-
JIbCTBOM YKpPaWUHBI.

TexHOTeHHBIE MHHEPAITHHO-CHIPhEBBIE  pe-
CYPCBI, TIPENCTABISIONINE ONpeIelieHHY0 o0Iec-
TBEHHO-TOCYJIAPCTBEHHYIO IIEHHOCTh, TpPEOYIOT
CIEIMAIEHOTO T€0JI0T0-3KOHOMUYECKOTO M TEXHO-
mormdyeckoro wu3ydeHus. llocne ycraHoBieHUs
MPAKTUYECKOH IICHHOCTH H3Y4YCHHBIX TEXHOTCH-
HBIX MUHEPAJIBHBIX PECypCcOB Ha 00BEKTe HEOOXO-
JTUMO BBITIOJTHUTH JIETallbHBIE TEeOJOrOpa3Benoy-
HbIe PaOOTHI MO OIIEHKE TEXHOTCHHOI'O MECTOPOXK-
JICHUS, a TI0CJIe YTBEPXKIICHHUS 3allacoB ChIPbs Ha
3TOM MECTOPOXKJIEHUM OHO BHOCHUTCSI B TOCYZIAPCT-
BEHHBII (OH]] MECTOPOXKICHU.

i pa3pabOTKK CHCTEMHOIO IMOAX0Ma K JKO-
JIOTO-3KOHOMUYECKOM OlLIEHKE

ocBoeHuss TeM HeoOXOmMMO OCYIIECTBUTD
pAA  HAyYHO-UCCIIEHAOBATEIbCKUX M MPOEKTHO-
CMETHBIX PabOT, BKITIOUAOIIINX

- pa3pabOTKy HOBBIX WM BEIOOD MEPCIEKTUB-
HBIX TEXHOJIOTHH YTHJIM3ALUU I[CHHBIX KOMITOHCH-
TOB W3 Cbipbd JaHHoro TeM, Bkiouas cTaguu
OTIpENICIICHHS 3a1acoB KXKI0T0 U3 HUX (110 BHUIAM,
XUMHUYECKOMY COCTaBYy, arperaTHOMY COCTOSIHUIO
U T.IL.);

- OmpejelicHHe METOAOB CKJIaJIUPOBaHUS,
XpaHeHUs1, 00e3BPESIKNBAHUS ¥ YHUUTOXKEHHS COOC-
TBeHHbIX [10;
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- OLIEHKY HCXOIHOTO COCTOSHHSI OOBEKTOB
OIIC B patione pa3memiernst TeM U mpeanpusITHs
Mo ero pa3pabOTKE W TOCIEACTBUHA €ro peanu-
3a1ui;

- DKOJIOTO-DKOHOMHYECKYI0 ((prHAHCOBYIO)
OLICHKY ITOCJIEICTBUM BO3ICHUCTBUS HCTOYHUKOB
BbIOpOCoB (1o Bugam) Ha coctosiHue OIIC B paiio-
HE pa3MelIeHHs TepepadaThIBAIOIIEro MPEIITpHs-
THS C OLIEHKOW MOTEHIHAIBFHOTO, TMPEAOTBPAIICH-
HOTO U 0CTaTOYHOTO yiepba oobekram OIIC.

DOKOHOMHYECKasi OLCHKA 3aKIaJbIBacMbIX B
TOO wunHBeCcTHUIMH HA MPUPOTOOXpPaHHBIE MEpO-
MPUATHSL OCYIIECTBISIETCSI C YYETOM CTOUMOCTH
CTPOUTENILCTBA TMPEANpUATHH. B HHUX BKIIOUaroT
BCE 3aTpaThl M0 PEKYTHTUBAIMH TEPPUTOPHIA, HC-
MIOJIE3YEMBIX B TIEPHOJ] CTPOUTENHCTBA TIPEIITPHSI-
TS (IPOKIIaAKa THHEHHBIX COOPYKEHHH, CO3aHue
KaphepOB CTPOMMATEPUAIIOB, HCIIOIB3YEMBIX TONb-
KO B IEPHOJ CTPOUTEIHCTBA, OTBAJIOB TMOCIE IIIa-
HUPOBOYHBIX PabOT), 3aTpaThl MO CHATHIO TUIOAO-
POAHOTO CJIOS, €ro YKIaJKe B CIEHUAIbHbIC
OTBaJIbL, 3aTPaTHl TI0 OPTAHM3AINN TTOPOAHBIX OTBA-
JIOB | JIp.

DKOHOMHUYECKasi 11eIeco00pa3HOCTh HCIOJb-
30BaHMUS TIOMYTHBIX IIOJIE3HBIX HCKOMMAeMBIX U
KOMITOHEHTOB ~ OIIPENENSIeTCS  COIOCTABICHUEM
CTOMMOCTH JOIOJIHUTEIBHO II0JIy4aeMOH IOIyT-
HOH MNPOAYKIHU U JOMOJHUTCIIbHBIX KallUTAJIbHBIX
7 SKCIUTYaTaIMOHHBIX 3aTpPaT, CBA3aHHBIX C €€ IIo-
JTy4EeHUEM.

MuHumaabHOE IMPOMBILNIJICHHOC COACPKAHUC
IOJIE3HOTO KOMITOHEHTa - ATO TaKOe COJEepKaHUe,
IIpH KOTOPOM W3BIIEKaeMas IEHHOCTh MUHEpab-
HOTO CHIpbSi 00ECIeYrBaeT BO3MEICHUE JKCILTya-
TaI[MOHHBIX 3aTpaT Ha IOJyYeHHE TOBAPHOW IMpPO-
OYKIUA TIpU HYJIEBOH pPEHTA0ENbHOCTH IPOU3-
BOJICTBA.

[lo KOMIJIEKCHBIM MECTOPOXKICHHSIM, y KO-
TOPBIX PSAJ KOMIIOHEHTOB MOXKET pacCMaTpUBaThCS
B Ka4ueCTBEC OCHOBHBIX, MHWHUMAJIbBHOC
NPOMBIIUIEHHOE COJIEPKAHUE PACCUUTHIBACTCS I10
COJIEpKAHHUIO OJHOTO W3 HUX, WMEIOIIET0 MaKCH-
MaJbHYIO W3BIEKAEMYI0 IIEHHOCTh Ha JIaHHOM
TeM.

OxoHoMuueckuil 3pdektT oT HCcrIoIb30BaHUS
MOMYTHBIX IOJIE3HBIX HCKOMAEMBIX YUYUTHIBAETCS
IIPA pacyeTe MUHUMAJIbHOIO NPOMBIIIJIEHHOIO CO-
ACpKaHUA IIYTEM MCKIIIOYCHUA U3 OKCILlyaTa-
LMOHHBIX 3aTPaT Ha J00BIYY OCHOBHOTO IOJIE3HOTO
HCKOIIAEMOI'0 JIOJIM 3aTpar, YYUTBIBAEMBIX IIPU
orpesiesieHnH ce0eCTOMMOCTH KOHEYHOH TOBapHOH
MPOIYKIMU U3 MOIYTHBIX MOJIE3HBIX UCKOIAEMBIX.

VYuuThiBas, YTO  MpOOJEMBI  HKOJIOTO-
9KOHOMHYECKON OIIGHKH TOCIIEJICTBIIA pa3Mellie-
HMs OTBAJIOB KPYIHBIX IPOMBIIUIEHHBIX IIPEAIPU-
ST, sABistomMxcd TeM, u nmpeanpusTuii mo ux
pa3paboTke, BO3HUKIM JIMIIb B MOCIEIHUE TOIBL,
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peanbHO anmpoOMpOBaHHBIE MPUMEPHI TaKHUX OIle-
HOK B YKPAaWHCKOH MPAKTHKE OTCYTCTBYIOT.

CnenanHass HaMM TIOTBITKA TaKUX OIICHOK
MOJKET OBITh IOJIE3HA KaK aHaIM3 I IPOTHO3HOU
OLICHKU MOCJEACTBUI BO3ACHCTBUS HAKOIUTENS
I1O na OIIC.

[Ipu cozmanuu mpeanpusITUS MO yTHUIU3AIUN
[IEHHBIX KOMIIOHEHTOB U3 IIUIAMOHAKOTIUTENEH WIIn
[IJJAKOOTBAJIOB TPEANPUSITUI YEpHOM W I[BETHOMU
METAJUTYPrU¥l ¥ MPOMBIIUICHHONW SHEPTreTUKH HEO-
OXOIMMO YYHUTHIBATh CICAYIONIMEC HWCTOYHUKHU €TI0
Bozzeiicteus Ha OIIC:

- YCTaHOBKH, arperarbl, MEXaHU3Mbl 0TOOpa
HCXOMHOTO CBHIPhS W3 NIJIAMOHAKOMUTENs (B 3aBU-
CHUMOCTH OT €r0 arperaTHoro COCTOSHUS),

Y4acTKH M MEXaHWU3MBI CKIIaJHPOBaHUS,
XPaHEHWUsI, TOATOTOBKH U JO3UPOBKH KOMIIOHECHTOB
CBIPBS IS TEKYIIEH A TeTHHOCTH,

YY9acTKH, arperarsl, YCTAaHOBKH CYIIKH
CHIPBEBBIX KOMIIOHEHTOB, MPUTOTOBICHUS U CKJa-
JTUPOBAHMSI IIUXTOBBIX CMECEH,

- arperaTtbl TEPMHUYECKONH OOpaOOTKH IMHUXTHI
(criexanue, 00XKHT, MPOKaJIKa, TUIaBKa 1 Jp.),

- YYaCTKH THIPOMETAILIYPruYecKoii o0paboT-
KU CYCHEH3WH MMXTHl (BBIIIENIAYWBAaHUE, THUAPO-
JU3, SKCTPAKITUS, SIEKTPOIH3 U Ip.),

- YVYaCTKU M arperatrbl OYMCTKH, MOATOTOBKH,
JIO3UPOBKHU U YIIAKOBKHU TOTOBOM MPOIYKITUH,

- YYacTKH, YCTAaHOBKHU W arperarbl cOOCTBEH-
HOTO DHEPreTHYECKOTO XO3SiCTBa (KOTEIBHEIE,
KOMIIPECCOPHBIC U T.11.),

- Y4acTKH CKJIQJIUPOBaHUs, XpaHEHUs, 00e3-
BPEKHMBAaHUS M 3aXOPOHEHHsI COOCTBEHHBIX OTXO-
JIOB.

WNupukaropamu 3arpsasaenus OIIC moryt siB-
JATBCS XUMHUYECKHE COCIAMHEHHWsS, OTBEYarolIne
COCTaBY CBIPBS, IMOJYIPOAYKTOB, TOTOBBIX MPOIYK-
TOB U COOCTBEHHBIX OTXOJIOB CO3aBa€MOI0 MpEj-
mpusiTHA C ydeToM (oHa B paiioHe ero pasme-
HIEHUS.

[NorenuumanpubiMU 00bekTamMu yiiepoa OIIC
SIBIISIFOTCSL YYaCTKU TIPU3EMHOM arMocdepsbl, Om3-
JieKaIe 3eMelbHbIe TUIOIAIH, BOJOEMEI W BOJO-
TOKH B MpeAesiaX pacCesHUs WHIUKATOPOB 3arpsi3-
HEHUd B nuanaszoHe ycraHoBieHHbIX [IJIK, anTpo-
MOTEHHBIE 00BEKTHI, IPUPOIHBIE JTAHIIIADTHL U Jp.
BeposiTHBINE ~ 9KOJIOr0-3KOHOMHUYECKHMHA  yIepO
oobekTam OIIC mpu paspaborke TeM ompenense-
TCsSI KaK CyMMa 3arpaT Ha MPUPOAOOXpaHHBIE Me-
pOTIPHSTHS, IIATHl 3a pa3MEIICHUE Pa3TuIHBIX
BUI0B coOCcTBeHHBIX [10, cCOPOCH! U BHIOPOCHL.

[Ipu 3TOoM B 00IEM cirydae CleayeT ompeje-
JISATh TIOTEHIMATLHBIH,

[IPEAO0TBPAIIAEMBI, KOMIIEHCUPYEMBIH,
JTUKBUANPYEMBIA M OCTAaTOYHBIA BHUABI yiepOa.
[IpuHnunuanpHass cxeMa MPOTHO3HOM 3KOJIOro-
SKOHOMUYECKOW OIleHKH BozaeiicTBus TeM (mmia-
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MOHAKOIIUTENS] IPOMBILIUIEHHOTO NPEIIpUATHS) Ha
OIIC mpuBeneHa Ha puc. 2.

[loTeHUMAaNbHBIM  SIBISICTCS  TEOPETUUECKUI
pasmep ymepba, HaHocumoro oobekTam OIIC mpu
OTCYTCTBUM NPHUPOAOOXPAHHBIX  MEPONPHUITHUIL.
IIpenoTBpamieHHblid - 3TO HEAOMYLICHHBIA WU
3HAUUTETIHbHO COKPALCHHBIN yIIepO ¢ y4eTOM KOM-
[IEHCALMOHHBIX U JIMKBUIALMOHHBIX MEPONPHUITUIL
IIPU peau3aluy IPUPONO0OXpaHHbIX Mep. OcTaro-
YHBIA ymepo - 3To ymepO, ocTaBIIMACS MOCie pe-
ann3alul TPUPOIOOXPAHHBIX MEPONPHUSITHH, KOM-
[IEHCALMU M JIMKBUAALUHN NPUYNHEHHOTO yuiepoa,
peabuIUTAIIMOHHBIX MEP U T.II.

BeposiTHbie BennunHbI yiiep0a B GU3NUIECKOM
BBIPQ)KEHUH MOTYT OBITH ONpENeNIeHbl B KaXKIOM
KOHKPETHOM Ciy4ae IIyTeM aHaju3a 3KOJOTHYe-
CKUX TIOCJIEJICTBUI NPUMEHSAEMBIX TEXHOJIOTHM,
MOZICTIUPOBAHUSI CHUTYallMd C HCIOJIb30BAHUEM
aHanoroB W T.II. 1IporHo3Has ouLeHKa NpenoTBpa-
HIEHHOTO M OCTAaTOYHOTrO yiiepOa, BBITOJIHEHHAsS
[0 aHAJIOTMH C W3BECTHBIMH IPOEKTHBIMH H pea-
JBHO JEHCTBYIOIIMMHU OObEKTaMH, CPAaBHUBAETCS C
3aTpaTaMH Ha TPUPOJOOXPAHHBIE MEPOTPUSITHS,
3aTpaTaMy Ha MPOEKTHPOBAaHHE, CTPOUTEIHCTBO M
o0CITy)XMBaHHE MPHUPOIJOOXPAHHEIX OOBEKTOB U
MEPONPUATHNA, YCOBEPIICHCTBOBAHUE TEXHOJIOTHI
nepepaboTKH HCIIOJIb3YEMOTO CHIPhS MallOOTXOI-
HBIMH CIOCO0aMH, PEKYIBTHBAIUIO BBICBOOOXK-
JaeMbIX 3eMeJb U T.II.

KonnyecTBeHHBIE METOMBI ONpE/ICIEHUs Tpe-
notBpamaeMoro yimepba oobekram OIIC cBsi3aHbBI
C OLICHKOM BEIMYHMH NPUBEIEHHBIX MacC yTHUIN3U-
POBaHHBIX W/WIH 00€3BPEKEHHBIX (YHUYTOXKEH-
HbIX) T10, BBIOPOCOB M COPOCOB 3arpsi3HAIOIINX
BEIIECTB B PE3yJbTaTe pealn3alul MPHUPOI0OX-
PaHHBIX MEPOIPUATHH U C Y4eTOM Ipenmnoiarae-
MOTO COKpallleHHs IUIOMIaJel JerpagupoBaHHbIX
3eMeJb C MCIOIb30BAaHUEM MOKa3aTeNne yelIbHOro
ymepoa.

Cpenu Mep 1o IpenynpexaeHuo yepoa oc-
HOBHBIMHU SIBIISTIOTCSL:

- pa3zpaloTka aJbTEPHATHUBHBIX TEXHOJIOTUH C
COKpallleHHeM O0BEeMOB 00pa30BaHUSI OTXOIOB
W/WIIN CHIYKEHHMEM KJIacca UX OMACHOCTH;

- pa3paboTka  CcrHIO0cO0OB, anmapaTypHo-
TEXHOJOTMYECKHX CXeM M YCTPOWCTB JUIA OTBOJA
MOZIOTBAJILHBIX BOJI, CTAHIIMH MO WX OYHCTKE W BO-
3Bpary B OCHOBHOE IPOU3BOJICTBO;

- pa3MelleHns NUTAMOHAKONUTENEeH U [IaKo-
OTBaJIOB B BEIPA0OTaHHBIX

00BeMax KaphepoB C YUETOM OOIIETro TUIaHU-
poBaHus penbeda;

- BBIHOC arpoONpOMBIIUICHHBIX OOBEKTOB H3
paifOHOB BIIMSHUS IJIAMOHAKOIIATEIEH.

K mepam mo orpanngennto ymep6a OIIC ot-
HOCSITCS:
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- YTHJIU3aIUs [EHHBIX KOMIIOHEHTOB U3 OTBa-
JIOB, TEPPUKOHOB W T.II., UCIIOIB30BAHUE HEUTpa-
JILHBIX [UIAMOB M TYCTOW MOPOABI KaK 3aKJIajod-
HOTO Marepuania;

- FICTIONIb30BaHUE 00E3BOKEHHBIX IIJIAMOB ISt
CTPOUTENHCTBA BOJOOTBOAHBIX COOPYKEHHUH, HO-
por B pallOHE IPEIIPHUATHS — «XO3SMHA) [IIAMOB,

- pacmoJOKeHHe IUIOMIA0K IO/ PaCIIpSIO-
IIFecs MUTAMOHAKOIUTENH C YYeTOM CTOMMOCTH
OTBOJIUMBIX 3eMellb, 00bEMOB, pelibe(ha MECTHOC-
TH, PO3bI BETPOB.

Ocoboe BHUMaHHE HEOOXOIUMO YHETSATH

pasaensHOMY ckiaaupoBanuto [10 no

BUAAM Ui ()OPMUPOBAHUS MOTEHIUATBHBIX
TeM 1eHHBIX KOMIIOHEHTOB, YTO YIIPOLIAET IpPO-
Lecchl UX MOcienyomel yruiuzauua. Mepsl 1o
yiepba

KOMIICHCaAllMK  HAHOCHMOI'O JOJIKHBI

VBSI3BIBATHCS C BIOKEHUEM (DPMHAHCOBBIX M JAPYTHX
CPE/CTB IO TPUHIMITY «3arpsS3HUTENb TIATHTY.
Mepbl 110 TUKBUIANNY YIepOa OMPEACIISIOTCS Xa-
PaKTEepOM OTBOIMMBIX 3€MEJlb U CBOMCTBAMU IILjIa-
MOB U BKJIFOYAIOT:

- IUTAHUPOBaHUE penbeda ¢ PeKyIbTUBALNEH
Y UCTIOJIb30BAaHUEM TEPPUTOPHIA B PEKPEAIUOHHBIX
LEJISX;

- OMOJIOTMYECKYIO PEKYIBTHBAIMIO C YYETOM
MOCJICAYIONICH NPUTOMHOCTA MO0 BO3HUKAIOIIUM
HOBBIM CBOMCTBAM MOJY4YaeMbIX 3€MeNb (3achIKa
TIECKOM, TUIICOBaHUE H 1Ip.);

- 3axopoHeHHe TokcHuHbIX 1O B crnermanb-
HBIX XpaHWIUIIAX, 000PYA0BaHHBIX O] pa3Melie-
HUE KOHKPETHBIX BHJIOB OTXOJIOB;

- YTHJIM3AIUIO XXUAKOH (ha3bl IIJIAMOB.

IIbL1erazoBoe
BO3JIelicTBHE

I'maponmnamMuveckoe u
THAPOXHUMHYECKOoe
BO3/elicTBHE

MexaHundeckoe
BO3/1elicTBHE

Hapymenne
NPHPOJHOIO JaHAmApTa

H
\

L 4
(I)PIJI])TpaIII/lO HbIC TIIOTCPHU

Bug TPYHTOB IO OCHOBAHUEM IVIAMOHAKOIIUTEJIA

Bopoynopubie OuabTpyouue

Pacxoa BOZOHOCHBIX TOPH30HTOB >>(UIbTPALUOHHBIX MOTEPh

Pacxox BoZoHOCHBIX F0pPl3OHTO; X (pUIBTPANMOHHBIM MOTEPAM

» ['mapoauHaMu4ecKue NMocJaeaCcTBUs <

A 4

OT‘-[y)KI[eHPIe U U3BATHE 3€METb

IloaTonenue, 3aTonjieHue, 3ad00JJa4uBaHHIeE,
OTOJI3HU, TEXHOT€HHbIE 3eMJIeTPSICEHUsI

IIposiBienne GpUIALTPALMOHHBIX
NOTEPh HA NOGEPXHOCMU 3eMIIU

H3MeHeHne CTPYKTYpbI
NMOTOKA HE3HAYNTETHHO

®opmupoBanne
KOHYCOB penpeccun

—VFw]pongnqLCKne 3arpsi3HeHuss ——

HOBerHOCTI/I 3€EMJIN U
NMOBEPXHOCTHBIX BOJ

Bo10HOCHBIX TOPH30HTOB B
(¢opme opeos1oB paccessnus

Bo1oHOCHBIX TOPH30HTOB B
¢opme 00beMOB pacTexkaHust

Puc. 1. ®axTops! Bo3aekicTBus nutamoHakonurens Ha OIIC.
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Bune! ymep6a okpyskaroueil mpupoJHoi Cpesie CO CTOPOHBI HAKOIIUTEIEH TPOMBIIIITIEHHBIX OTXOEOB

3arpsizHeHue

Yep6 Hegpam
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MeponpHsTHsE > HoBble Ma/100TX01HbIE TEXHOJIOTHH >
R | Jde3akTuBanus 3axopoHeHue
.| ®uHAHCOBO-3KOHOMHYECKHE > BonooTBonubie coonvikeHus I ™ nouB TOKCHYHBIX
g MeponpUsATHS >

Moxkpoe 3aXonoHeHHEe
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- H IUIOJOPOAHBIX NOYB
1

COOTBETCTBHH C HOPMaATH

BaMHM

A 4

Pa3znennHoe CKJIa/IHPpOBAaHUE OTBAJIOB IO BUAAM U TOKCUYHOCTH

W'L

YTuauzauusi 0TX0A0B U3 0TBAJIOB

D

A A

Puc. 2. Buns! yinepoa OIIC
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BoiBoabl

1. OCHOBHBIMH TPUYHHAMHU CIIOKHUBIIEHCS B
CTpaHe CUTYaIluH SIBISIIOTCS:

- BBICOKHI YIETbHBIN BEC TOpHO-
METaJLTyprHueCcKoro U YHEPreTHYECKOr0 KOMILIEK-
COB C KPYITHOTOHHaXXHBIMHU ToTOKamu 110;

- HEIOOLICHKAa [OJTOBPEMEHHBIX TEXHHUYE-
CKHX, COLMaJIbHO-3KOHOMHUYECKHUX, JKOJIOrO- TH-
THEHUYECKHX IociIenacTBui HakomeHus 110 u
HEA(PPEKTUBHOCTh MEXaHH3MOB CTUMYJITHPOBAHUS
MPU PEIICHUM SKOJOTHYCCKHUX MpoOIeM U HeIoC-
TaTOYHOCThH (DHHAHCOBOTO 00ECIICUCHUS MEPOTIPH-
SITUH;

- HEPa3BUTOCTh HHOPACTPYKTYPHl CHCTEMBI
YTHIIN3alU, 00€3BPEKUBAHNASA M XpaHEHUS KPyTI-
HOTOHHaXHBIX 110 ¥ crnennamu3upoOBaHHBIX TEX-
HOJIOTHYECKUX KOMIUIEKCOB TI0 UX TMepepadoTke.

2. Jlns pa3pabOTKM KOMIUIEKCa CTparermde-
CKAX MEPONPUATHH MO KapIUHAIGHOMY YydIlle-
HUIO SKOJIOTUYECKON CUTyalll B CHUCTEME YIIpaB-
nenus [IO HEoOXOAMMO ONpPENETUTh BEAYIIYIO
Hay4YHO-HCCJIEIOBATENBCKYI0  OpPTaHHM3alHI0  C
BBIJICJICHUEM IICJICBBIX 6IOZI)KCTHI)IX Cpe)ICTB nu
IIOAKJIFOUCHUEM 6IOI[)KGTHI>IX CpeI[CTB peFI/IOHOB C
HauboJiee CI0KHOM DKOJOrO-TMTMEHHYECKOH 00-
craHoBkor Ha 2016-2018 .

3. Jlus CHCTEMHOro TMOAXOJa K DKOJIOTro-
DKOHOMHUYECKOH OIleHKe ocBoeHus TeM HeoOxo-

IMMO OCYLIECTBUTh HayyHO-HCCIIEA0BAaTEIbCKUE
paboTHI:

- pa3paboTaTb COBpPEMEHHBIC TEXHOIOTHH
YTUIM3alUN LIEHHBIX KOMIIOHEHTOB u3 TeM,
BKJIFOYAs] CTQANU ONPEAEIECHHUs UX 3alacoB, XMMU-
YECKOI0 COCTaBa, arperarHoro COCTOSHUS, ajall-
TalHI0 YK€ pa3paboTaHHBIX YTHIM3aLMOHHBIX Te-
XHOJIOTUH K KOHKpETHbIM TeM;

- BBIIOJIHUTH 3KOJIOr0-3KOHOMHYECKYIO OLCH-
Ky BO3JeHcTBUS MCTOYHUKOB oOpasoBanms [10 Ha
cocrossare OIIC ¢ yyeToM MOTEHIMAIBHOTO, Mpe-
JOTBPAIIEHHOTO M OCTAaTOYHOIO ymepda M cocra-
BUTh PEKOMEHJAIIUH IO IPUPOJOOXPAHHBIM MepaM
[IPHU CO3JaHHUU TNPENNPUATHA MO Pa3paboTKe KOHK-
petHoro TeM;

- MPOBECTH WHBEHTAPH3ALUIO, TIOJIHYIO OLICH-
Ky OOBEMOB M CTOMMOCTH HakKOIUIeHHbIX B TeM
LEHHBIX KOMIIOHEHTOB, CO34aThb UX MNPOOIEeMHO-
OPHEHTUPOBAHHBIE KJIACCU()UKATOPHI;

- pa3paboTaTh CTPATETHIO PEIICHUS IpPo-
onemsl [10, cTUMYIHPYIOIIYIO NIPEANPUATHS K CO-
3MAHUI0 MAJOOTXOMHBIX cxeM mnepepadorku 110
WIM peau3alliil PEeCypCHO-IIEHHBIX OTXOJOB Ha
MEKOTPACJIEBOM PBIHKE.

- o0coboe BHHMaHWE HEOOXOAWMO YAETSAThH
paznensHoMy cknanupoBanuto 110 mo Bugam s
(dbopmupoBaHus MOTEHIUANBHBIX TeM, uto ympo-
I1acT MPOLCCChI UX YTUIN3AlHUH.
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BicHuk Xapkiecbko20 HauioHanbH020 yHisepcumemy, Ne 1157

VIIK 004.942:556.314(477-25) T.0. Kownakoesa, H.c.,
Y «Ilucmumym eeoximii nasrkonuuibozo cepedosuwya HAH Yrpainuy

OIIHKA YPA3JIMBOCTI HUTHUX MIJI3EMHUX BOJ CEHOMAH-KEJIOBEMCBKOI'O
BOJOHOCHOI'O KOMIUIEKCY B m. KU€BI 3A I30TOITHO-PAJIOXIMIYHUMUA JAHUMUN

Bukonano ananiz cy4acnozo cmauy 6UKOPUCMAHHA NIO3eMHUX 800 015 O108eMHO20 8000nOCmaianHa Hacenenns m. Kuesa. Ha-
0aHa 2e01020-2i0pO2eOXiMIUHA XapaAKMEPUCTNUKA CEHOMAH-KEL08EUCKO20 6000HOCHO20 KOMNIIEKCY, MPUBALICIb eKCHAYAMAayii AK02o
8 medscax docnioxcyeanoi mepumopii caeae nonad 100 poxie. Hagedeno pezynomamu 81acHo20 auanimuuHo20 00CAIOHNCEHH, Cnpsi-
MOBAHO20 HA GUSIGNIEHHS 3AKOHOMIPHOCMEN NOWUPEHHS PAJIOAKMUBHO20 130MONy 600HI0 — mpumiro y boeemax micma. Onucano
MEMOOUKY 1abOpaAmopHO20 GUIHAYEHHS PAOIOAKMUBHO20 [301MONY 600HIO Y 3PA3KAX 800U 3d OONOMO20H PIOUHHOT CYUHMUTAYIUHOT
padiomempii. 3a donomozor zeoingpopmayiiinoi cucmemu ArcGIS nobydosana kapma-cxema po3nooiny mpumiro y ni03eMHUX 600ax
CEHOMAH-KeNI08elCbKO20 6000HOCHO20 KOMNEKCY. Bcmarnosnieno Kopenayiio Misic 6eTUYUHOI0 OKUCHIOBAHOCMI MA AKMUSHICMIO MPU-
mito y nio3emMHux 800ax 00CiONHCYy8an020 Komniexcy. Ilokasano, wo i30monHo-padioXimiuni OaHi MOXCYMb Cy2y8amu eQexmueHUM
IHCMPYMeHMOoM 0151 6CIAHOGIEHHS YPA3TUBOCTNI NIO3EMHUX 800 KOMHIIEKCY 00 3a0pYOHEHHS.

Knruogi cnosa: ypasnugicms niozemHux 600, numue 6000N0CMAYAHHS, i30MONHO-PAOIOXIMIUHT OaHi, AHMPONO2EeHHEe nepemeo-
penHs niozeMHoi 2iopocghepu.

T.A. Kownarosa. OIJEHKA YA3BHMOCTH ITHTBEBBIX ITOJ3EMHBIX BOJ] CEHOMAH-KEJJIOBEHCKOI'O BO-
JAOHOCHOI'O KOMIIVIEKCA B I KHEBE 110 H30TOIIHO-PA/JHOXUMHYECKHUM /IAHHBIM. Bvinonnen ananusz cospe-
MEHHO20 COCMOSIHUS UCNONb306AHUS NOO3EMHBIX 800 0l 0106eMH020 8000CHAbMICeHus Hacenenus 2. Kuesa. [Ipedcmasnena eeonozo-
2UOPOLEOXUMUYECKA XAPAKMEPUCMUKA CEHOMAH-KEIOBEUCKO20 B000HOCHO20 KOMHNIEKCd, NPOOONHCUMENLHOCHb DKCHIYAmMayull
KOmopo2o 6 npedenax ucciedyemoti meppumopuu cocmasnsiem donee 100 nem. Ipusedenvi pe3ynomamol uccie008anus, HanpaesiLeH-
HO20 Ha 6bIsGIIEHIEe 3AKOHOMEPHOCHEN PACNPOCMPAHEHUS PAOUOAKIMUBHO20 US0MONA 6000p00d — mpumus 8 broeemax 2opoda. Onu-
cana mMemoouxa 1abopamopHo2o onpedeneHus paouoaKmugHo20 U30mMona 8000pooa 8 06pasyax 600vl NPU NOMOWU HCUOKOCHHOLU
CYuRMUIAYUOHHOU paduomempuu. Tlpu nomowu 2eougpopmayuonnoui cucmemovr ArcGIS nocmpoena xapma-cxema pacnpedenenus
MpUMuUsL 6 NOO3EMHbBIX 800aX CEHOMAH-KELN0BECKO20 B0OOHOCHO20 KOMNIIEKCd. Ycmanoenena Koppensyus Mexcoy 8enutuHoll OKuc-
JAEMOCIU U AKMUBHOCHbIO MPUMUs 8 NOO3EMHbIX 800aX Ucciedyemozo komniekca. I[lokazano, 4mo uz0monHo-paouoxumuyeckue
OaHHble MO2YI CAYHCUMb IPDEKMUBHBIM UHCMPYMEHMOM OISl YCMAHOBIEHUSA YAZEUMOCTU NOO3EMHBIX 600 KOMNLEKCA K 3a2pA3He-
HUIO.

Knroueevie cnoea: yazgumocns noO3eMHbIX 800, NUMbesoe 6000CHAONICEHUE, USOMONHO-PAOUOXUMUYECKUE OAHHbLE, AHMPONO-
2eHHOe npespaujeHue no03eMHoll 2uopocghepbi.

IMocTranoBka mpodiaemu. OTHUM 3 KITFOYOBUX JIFOTHI BIAMITKM cKiIamaroth 97,9 1 39,1 m. Bomu
JDKepell TUTHOTO BojomocTadaHHs M. Kuema € HaIlipHi, HAIlOpW 3MIHIOIOTHCS B MeXax Big 2 M
MiJ3eMHI BOJM CEHOMAaH-KEJIOBEHCHKOIO BOIOHOC- (HoxomiBka) o 86,8 M (M. BuriHeBe) i ckiaiaoTh
HOTO KOMIUIEKCY (Cy4yacHa Ha3Ba — BOJOHOCHHH B cepenabomy 30-50 M. 3a XiMiYHUM CKJIaJIOM BO-
KOMITIEKC Y BiJIKJIa[jaX iBaHUIBKOI CBITH CEpEIHBOT TN KOMILJIEKCY TiapoKapOOHATHI KalbITiEB] 1 Tiapo-
Ta BEPXHBOI IOPHU Ta 3arOpiBCHKOI, )KYPaBHUHCHKOT, KapOOHATHI  KaJbli€BO-HATPieBO-KaJlieBi. BoHu
OypiMCBKOi CBIT HW)KHBOI Ta BEpXHBOI Kpeian). XapaKkTepu3yIoThcsi Mayoro MiHepaizaiiero (0,2-
JlaHWii KOMIUIEKC B MEKaxX MicTa TOIIMPEHUH TOB- 0,4 r/am3), XKOPCTKICTh CKiamae 4-6 MI-€KB/IMS.
CIONHO, KpiM MICI[b TIEpPeXOay TOKpiBII BepX- Benmnuuna pH konuBaeTscsi B Mexax 6,8 mo 8,2.
HBOIOPCHKOT TOBIII y BOJOTPUBU MOTYXKHICTIO JI0 OCHOBHE KHMBJICHHS BOJOHOCHOTO KOMIUIEKCY
10 M i 6inbme (ypouunmie [lyma-Bomuns, ninsHkn 3MIACHIOETHCS HA BOJOAUTFHUX MPOCTOPax. 3HAUYHA
B nmonuHi J[Hinpa). B MOKpiBiIi KOMILUIEKCY 3amsira- JIOTISl B JKUBJICHHI HAJIGKUTh BOJAM, SKi IepeTika-
I0Th BiTHOCHO BOJOTPHBKI MepreibHO-KpeiIoBi I0Th i3 BOJOHOCHHMX TOPHW3OHTIB, IO 3aJSTaroTh
BIJIKJIQJIM BEPXHBOI KPEHIH, B MiIOIIBI — BOJOTPH- BUIIIE, HABITh 32 HASBHOCTI BiJIHOCHO BOJOTPHBKOT
BKi TJIMHHU Ta aJIeBPUTH CEPETHBOI 1 BEPXHBOI FOPH. MepTeNbHO-KPEHUISHOI TOBI 1 BOAOTPUBKUX BiJIK-
BonoBMicHi mopoau mpencTaBieHi pi3HUMH CTpa- JaniB KWiBChbKUX MepredmiB. [Ipo ne cBimuute goc-
TUTpaiuHUMHU 1 JIITONOrO-(ariaTbHIMH Pi3HOBH- BiJl €KCILTyaTallii BOJOHOCHOTO KOMIUIEKCY. B ymo-
namu. BepxHIO 4YacTHHY BOJOBMICHUX BiJKJIAJiB Bax, MOPYIIEHUX EKCIUTyarTallielo, OUTbIIa YacTHHA
CKJIaJal0Th CEHOMAaHCHKI BiIKJIaJW BEPXHBOI Kpeu- BOJI KOMIUIEKCY PO3BaHTAXYETHCS B MEXax BOZIO-
IM, SIKI TPEACTaBJICHI BAlHAKOBMICHHMHU IICKaMU 3a00piB. PexuM MaHOTO BOJOHOCHOTO KOMILIEKCY
NpiOHO- 1 TOHKO3EPHUCTHMH, HIDKYE — CEPEHBO- 1 TICHO TOB’S3aHUH 3 BEIMYMHOIO BOJOBLIOOPY i
KPYITHO3EPHUCTHMH, MICISIMH TPaBEIMCTUMH, i3 3eMHHUX BOJ 1 TOJIOKEHHSM piBHA Boxu y JlHim-
CTSDKIHHSMHU KPEMEHIO, 3 JIIH3aMHM IMICKOBHKIB Yac- pi[l].

TO OKPEMEHUINX, 3 MPOIIapKaMy IJIHH Ta alleBpH- 3 TOYKH 30py TeOJIOTi4HOi Oy/IOBH CEHOMaH-
TiB. [IoTyXHICTH BOIOBMICHHUX TMOPiZ BEPXHBOI TO- KEJIOBEHCHKHI BOZOHOCHUH KOMIUIEKC BBAXKA€THCS
BIIi 3MiHIOETECS Bif 4 10 18 M. [1nbuna 3ansran- 3axHIeHNM Ha mpaBoOepexoki p. xinmpo (kpim
HsI BOJJOHOCHOTO KOMILJIEKCY 3MIHIOEThCS Big 53 M O00I0HI) Ta YMOBHO 3aXMIIECHHUM Ha JIBOMY
(0. BoanukiB) no 148 m (YoxkoniBka). PiBHi BcTa- Oepesi.

HOBJIIOIOTBCS HA MuOuHax Bix 4 M (Japuuus, ['ia- Cy4acHuMi CTaH NMMUTHOTO BOAONMOCTAYAHHS
ponapk) no 142 m (Yoxkomika). BimmosigHo, abco- M. KueBa 3a paxyHok migzemuux Boa. s
© Komumsixosa T.O., 2015 https://doi.org/10.26565/2410-7360-2015-42-23
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3a0e3IeUueHHs] HaceJeHHs MICTa YHCTOI BOJOIO,
mounHaoun 3 1997 poky, Oyio o00JaImToBaHO
LIMPOKY MEPEKy OIOBETHHUX KOMILIEKCIB, KUTBKICTb
SKUX TIOCTIHHO HapollyBajaci. 3a CTaHOM Ha
ceprienb-Bepecedb 2011 poky mo 1iei mepexi
BXomwiIo 182 OrOBEeTHHX KOMIUIEKCH. 3 HHX 92
EKCILUTyaTyBaJjo CEHOMAaH-KEJIOBEUCHKUN
BOJOHOCHHH Komruiekc. Pemra 90 OroBetiB
BHKOPHCTOBYBAIIM BOAY 3 BOJJOHOCHOTO TOPHU3OHTY
y BIIKJIaJaX OPEIbChKOI CBITH 0aliChKOTO SIpyCy
cepelHbOI OpH, a TaKoX 3MillaHy BOAY 3
BHIIEBKA3aHUX  BOJOHOCHOTO TOPH30HTY Ta
KOMILTEKCY [2].

SxicTh Boam y OroBeTax KOHTPOJIOETHCS Ha
npenvet nepesumienas ['JIK y BiamosigHOCTI 70
HopMatuBHUX gokymentiB JCanlliH 2.2.4-171-10
«['irieHiYHi BUMOTH 10 BOAM MUTHOI, MPU3HAYCHOT
s cnoxkuBaaHs JroguHoo» Ta JICTY 4808:2007
«/Ixepemna [IEHTPATI30BaHOTO MTATHOTO
BoaoIocTadyanHs. ['irieHiuHi Ta €KOJIOTriYHI BAMOTH
00 SIKOCTI BOAM 1 MpaBwia BHOMpaHHM». [Ipu
BUSIBJICHHI TIEPEBUIICHHS KOHIIEHTpAIiit
HOPMOBAHHMX KOMITIOHEHTIB Y OKpEMHX OIOBETax, iX
3aKpUBAIOTh Uil CIIOKMBAadiB. TakMMU UYWHOM,
HasBHUN KOHTPOJb SIKOCTI OFOBETHOI BOAW HOCHUTh
JIOKAIGHUH XapakTep 1 He J03BOJSIE OIIHHUTH
Ypa3IUBICTh MIJ36MHUX BOJ JI0 TEXHOTEHHOI'O
BILTUBY CUCTEMHO Ta IO ILIOIII.

IMocranoBka 3aBaaHHA. ABTOpoM OyIio
BUKOHAHO  JIOCHIJDKEHHS,  CIOpSMOBaHE  Ha
BUSIBJICHHS 3aKOHOMIPHOCTEH TMOIIUPEHHS pPajio-
AKTUBHOTO 130TOITy BOJHIO — TPHTIIO y CEHOMaH-
KEIIOBEMICBKOMY  BOJIOHOCHOMY  KOMIUIEKCI  SIK
IHIMKATOpPa Ypa3IMBOCTI MiJA3€MHMX BOJA JIO
TEXHOT€HHOTO BILTUBY.

Bubip came Tputiro Oy10 OOYMOBJIEHO THM,
IO BiH € OMHUM i3 HAWIIOIIMPEHIMNX Y TPUPOII
cepen JIETKUX pajioaKTHBHUX 130TOMIB i Oepe yu-
acTh B YCiX Ipoliecax KpPyroBopoTy i MeTaboIizmy
Bomu. Ilopsix i3 cTaOUTbHUM aHAJIOrOM BiH MOXE
JOCUTH JIETKO MITPYBaTH B CKJIaJli BOJIOTH MOBITPSI-
HUX 1 BOJHHX MOTOKiB, HAKOMTUIYBATHCh K KOMIIO-
HEHT MiHepalbHHX Ta OPraHiuHMX cromyk. Moro
MOTEeHIIIiHA HeOe3rnmeka 3yMOBJIEHA TUM, IO BiH
pa3oM i3 cTabiTbHUM i130TOTIOM BOIHIO BXOIUTH IO
CKJIaJy BOIOM, € OydiBebHUM MarepiajioM KJIiTHH-
HOI TKAaHWHU KUBUX OPraHi3MiB.

3i  3pocraHHSAM  MaciiTabiB  aTOMHOI
CHEPreTUKH HAKONMMYEHHS TPHUTII0O B HABKOJIMIL-
HBOMY CEpEIOBUINI, IMEPeAyCciM y IOBEpPXHEBIii
rigpocdepi, 6iochepi, mia3eMHUX BOAAX, 30LIbIIY-
eTbest [3]. VIMOBIpHUME TEXHOTGHHMMH JKepena-
MU TPUTIiIO B Mexkax M. Kuesa € [HCTUTYT siaepHuX
JIOCHIDKEHh Ta CXOBHUINA KHIBCHKOIO CIELKOM-
OiHaTy.

JocaigskeHHss ypa3JInBoCTi MiA3eMHHUX BOJ
3a  i3oTomHO-pagioxiMiuHuMuH  gaHUMH. Y
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motomMy-kBiTHI 2014 p. aBTOpOoM Oyi10 00CTEKEHO
77 OM0OBETHI CBEpUIOBHHH, IO EKCINTyaTyIOTh
CEHOMAaH-KEJIOBEUCbKUN BOJOHOCHUM KOMILIEKC,
Ha BMICT Y BOAI TPHTiIO. 3 KOXHOTO OIOBETY
BiOMpaBcs 3pa30K BOMW OO0 CKIISTHOI TUISIIKH,
IMCIIT 90TO BiH JIOCTaBISABCSA 10 Jtaboparopii AY
«IHCTUTYT Teoximil HaBKOJIMIIHBOTO CEPEIOBHIIA
HAH Vkpaiam». JlaGopaTopHi IDOCIHiIHKCHHS
MOJISITAIM Yy 3aCTOCYBAaHHS METOIOUKHM PlAMHHOT
CUMHTWIIAILIMHOT panmiomeTpii — BUMIpIOBaHHI
BMICTY  pPaliOaKkTHBHHX KOMITOHEHTIB 3a
JIOTIOMOT'OI0 PIAMHHUX CHUHTHIATOPIB. Lleit MeTox
BBaYKA€THCS Ha3pyYHIIINIM NPaKTHYHUM
CHOCOOOM BHUMIPIOBaHHSI aKTUBHOCTI TPHUTIIO B
piaKkoMy cTaHi, IO TOJSATae B PO3UYMHEHHI abo
MUCTIEpTYBaHHI ~ TPUTIABMICHOI  CIIONyKH B
PIAMHHOMY  CIHMHTHJISITOPI 3 HACTYITHUM
pEeECTPYBaHHSAM YHCIIA CBITJIOBHX CIIaNlaXiB.

CuvHTHIALIRHA piquHA CKIIAAETHCS 3 OHIET
a00 JIEKUIbKOX (IIyOPECUEHTHUX PEUYOBHH, PO3UH-
HEHHX Y BiAMOBITHUX pO3UYMHHUKAX. EHeprito ioHi-
30BaHMX YAaCTUHOK IOIIMHAE B OCHOBHOMY pO3-
yuHHKUK. YacTuHA I1Ii€l eHeprii mepeaaeThes CIMH-
TUIIITOPY, B SIKOMY BOHA IEPETBOPIOETHCS HA CBIT-
JIOBY, fIKa 3/IaTHA MPOHUKATH KPi3hb piauHY A0 (o-
TOEJIEKTPOHHOro aerekropa. Ilpu BukoHaHHI moc-
JiKeHHST OyJl0 BUKOPUCTAHO CY4YacHY CIIMHTHIISI-
HifiHy piAnHY, SIKa IIMPOKO BHKOPHCTOBYETHCS Y
naboparopwiii mpaktuiii — OPTIPHASE HiSafe 3
BupoOHuiTBa Gipmu “Perkin-Elmer”. [lo ii ckiany
BXOIISATh HOHUI(EHONeTOKCHIAT, edip JieTaHoNa-
MiHOGOCHaTHOI KHUCIOTH, 3,0-AMMETHI-4-OKTHH-
3,6-mion, i3oMepu AiizonpormimHaTaAIiHy Ta JEsKi
iHII cnomyku. besmocepenHbo BUMIpIOBaHHS ak-
TUBHOCTI TpPHUTit0 OyNO 3IIHCHEHO HAa CYyYacCHOMY
BHUCOKOUYYTJIMBOMY NpWIAZi, MPU3HAYCHOMY st
HU3BKO(OHOBHX BUMIPIOBaHb — YJIBTPaHH3bKO(O-
HOBOMY PlAMHHO-CUMHTWISLIHHOMY o-p-
cnekrpomerpi Quantulus 1220-003 BupoOHHUIITBA
Dinnanmii.

3a pe3yabTaTamMmu 71a00paTOpPHOro
BUMIpDIOBaHHS TPHUTIH Oyll0 BHSABICHO B YCiX
OIOBETHMX  CBEpAJIOBMHAX.  3arajoM  WOTO
KOHIIEHTpAIlisl KOJIMBAa€EThCS B Mexkax 2-10 bx/n. 3a
JIOTIOMOT010 TTporpaMHoro komiiekcy ArcGIS 9.3
OyJio MoOyIOBaHO KapTy-CXeMy PO3IOJILTY BMICTY
TPUTIIO Yy  MiA3€MHUX  BOJAaX  CEHOMaH-
KEJIOBEHCHKOTO  BOJOHOCHOTO  KOMIUIEKCY —Ha
tepuropii M. Kuea (puc. 1). 3 xapru-cxemu
BUIHO, IO MJUISHKA 3 MiABHMIIEHHM BMICTOM
TPUTiIO reoMOP(OIIOTiHHO NPUYPOUEHi MEPEBAKHO
no nonuHu p. Huinpo, yactunau [IpuaHinmpoBceKoi
HU30BHHU (JTiBOOepexokst p. [Himpo) Ta moivH
MaJMX PivoK.

Jli1s mofanbIioi MaTeMaTHYHOI 00po0OKH OyII0
BUKOPUCTAHO JITepaTypHi JaHi MpO BMICT Y
OroBerax M. KneBa Takux Moka3HUKIB SIKOCTI BOJH
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Bmicm mpumiio, Bx/Ky6.0m
2-4
[ 14-6
[l6-8
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3

Puc.1. Kapra-cxema po3nofiny TpHTiIO y MiI3eMHUX BOAaX CEHOMaH-KeIOBEHCHKOTO
BOJJOHOCHOTO KOMITJIEKCY Ha Teputopii M. Kuesa

SIK MiHepalli3amis, BMICT aMOHII0O Ta OKHCHIOBa-
HICTh. Y pe3ynbraTi OyJIo BUSBICHO KOPEISIio (32
CriipMeHOM) MiX BEJIIMYMHOIO OKHCHIOBAHOCTI Ta
aKTHBHICTIO TPUTIiIO y OroBeTax, 1o reoMopdoso-
TYHO MPHUYPOYEHi JI0 JIECOBUX OcTaHiiB [IpuaHin-
poBcbkoi BucounHH (kiop=0,51). Byna BcraHoBieHa
3aKOHOMIPHICTB — 31 301JIbIIIEHHSM MTOKa3HUKA OKH-

CHIOBAHOCTI 301IbIIyeThCst TpUTi (puc.2). Ocki-
JIbKH OKHCHIOBAHICTH € TOKA3HUKOM SIKOCTI BOJIH,
[0 XapaKTEPHU3YE KiJIbKICTh PO3UMHEHOTO KHCHIO Y
BOJli, [UKEPEIIOM HOTO HAJIXOMKEHHS JI0 TIiA3eMHIX
BOJ| € TIOBEPXHEBI BOAM Ta TPHUIIOBEPXHEBI BOJO-
HOCHI ropu30HTH. Kopemnsilist Mi>k OKMCHIOBaHICTIO
Ta TPUTIEM BKa3y€ Ha CIIOPIJHEHICTH IPOIECiB
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BenuyuHa mpumito, Bk/n

Puc. 2. 3anexHicTh Mi>K BETUUNHOIO OKMCHIOBAHOCTI Ta aKTUBHICTIO TPUTiIO Y OIOBETHIN BOAII B MeKax Jie-
COBUX OCTaHI[IB [IpHIHIIPOBCHKOT BUCOUMHH
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HAJXODKEHHS. LUX KOMIIOHEHTIB 10 TIMOWHHOTO
BOJIOHOCHOTO KOMIUIEKCY. Takum UYWHOM, MOXKHA
00’€KTHBHO CTBEP/KYBATH, 1[0 MA€ MiCIIe MPOIEC
3MiHU TPUPOJHOTO XiMIYHOTO CKJIafgy MiJ3eMHHX
BOJl CEHOMaH-KeJIOBEHCHKOTO BOJOHOCHOTO KOM-
iekcy B M. Kuesi.

BucHoBku. Pesynpraté mOCHiKEHHS BKa3y-
I0Th Ha HAsBHICTh TEXHOTEHHOTO BIUIMBY Ha (hop-
MyBaHHS XiMIYHOTO CKJIQAy MiA3€MHUX BOJ CEHO-
MaH-KeJOBEHCHKOTO BOJOHOCHOTO KOMIUIEKCY. 3a
JIOTIOMOTOIO 130TOMHO-PaAiOXiMIYHUX AAHUX (BMICT
TPHTIIO y BOJi) OyJI0 BUSIBIEHO HAHOLIBII ypa3nuBi
ninsakn Ha Tteputopii M. Kuema. lle mommna

p. Auinpo, gactunu IlpuaHinpoBcbkoi HU30BUHU
(miBoGepesxxs p. JHINPO) Ta JOTUHA MAJIUX PiYOK.
Kopensimiitanii aHami3 gaB 3MOTy BCTAHOBHUTH 3a-
KOHOMIpPHICTB: 31 301/IbIICHHSIM aKTUBHOCTI TPHUTIIO
3pocTae MOKa3HUK OKHCHIOBaHOCTi. Ha mymky aB-
TOpa, BUSBICHI 3aKOHOMIPHOCTI JalOTh MiJCTaBY
CTBEpIKYBaTH IPO HEOEe3MeKy aHTPOIOTeHHOTO
MEPEeTBOPEHHS Mi3eMHOI Trifpocdepu 3 TOUYKH 30-
pY 3MiHH SKOCTi MUTHHUX MiA3€MHUX BOJ y Oik ii
noripmrenHs. [loGymoBana kapra-cxema po3moaiTy
TPUTIIO MOXKE MOTEHLIHHO CIyTyBaTH HiAIPYHTSIM
IUISL OLIIHKM MPOTHO30BaHOTO CTYIEHS YPa3iIHBOCTI
IMi[3eMHUX BOJ 10 3a0pyIHEHHS.

Jimepamypa
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poecwk, 2014. — Ne3(141). — C. 5-10.

-133 -



BicHuk Xapkiecbko20 HauioHanbH020 yHisepcumemy, Ne 1157

UDC 911.9+910.3:553.9:528.8 I.G. Chervanyov, Doctor of Sciences (Technics), Full Professor,
I.K. Burdun, Master (Geography),
V.N. Karazin Kharkiv National University

GEOECOLOGICAL MONITORING OF DANGEROUS LOCAL GEOCHEMICAL OBJECTS IN
URBAN ENVIRONMENT BY REMOTE SENSING

LI, Yepeanvos, I0.K. Bypoyn. TEOEKOJIOTTYHHH MOHITOPHHT 3ATPO3/THBHX JIOKAJIb HUX TEOXIMITIYHHX
OB’EKTIB Y MICBKOMY CEPEJIOBHIII JHCTAHIIIHHUM 30HJYBAHHAM. 3uauni macu zipcokux nopio, 6yoyuu nio-
HAMUMU 3 2MUOUH 3eMli Ha NOBEPXHIO, MAIOMb P50 HE2AMUGHUX GIACMUBOCMEN, WO BUSHAYATOMbCS YMOBAMY GUHUKHEHHS, 5K GIOpi-
3HAIOMbCA 8I0 308HIWHIX. Macu niozemuux nopio, 6HACKIOOK iX 3MIHU 80OHUMU | NOBIMPAHUMU KOMNOHEHMAMU, A MAKONC CAMO3Al-
MAHH31, 3HAYHO 6NIUBAIOMb HA CMAH 00GKILIS, 30Kpema — 06ymoemooms ix ¢pimomorxcuunicme. Byna e3ama 3a ocnogy cinomesa npo
KOpenayito Migic CoOnoHicmio i QhimomokcuyHicmio 8i08anie 2ipHu10006ysHoi npomuciosocmi. Takoxc 3a 00NOMO20H0 6ecemayitiHux
iHOeKci8 Oyna 00CnioHceHa OUHAMIKA pocauHHocmi. Becemayitini in0excu 6ynu po3paxo6ani O AHANI3y CMAHY POCIUHHOCTI 8I0NO-
8I0HO 00 pi3ZHOUACO8UX Yupposux 300paxcensv. Kopensayis Oyna 3anponoHosana 08 OOCIIOHNCEHHs. 3 GUKOPUCTIAHHAM Memooie Ouc-
MAHYITIHO20 30HOYBAHHSI.

Knrouogi cnosa: zeoexonoziynuii MOHimopuHe, iHOexc ColoHOCi, gecemayitinull iHoexc.

H.I. Yepsanés, 10.K. Bypoyn. TEOSKOJIOTHYECKHH MOHHTOPHHI YTI'POKAIOIHUX JTOKAJTbHBIX T'EOXH-
MHYECKHX OBBEKTOB B I'OPOJCKOHM CPEJE JAHCTAHIIHOHHBIM 30HIHPOBAHHEM. 3uauumenshble Maccol
20PHBIX NOPOO, OYOYYU NOOHAMBIMU U3 2TYOUH 3eMau HA NOBEPXHOCHb, UMEIOM PAO He2AMUBHBIX CE0UCTE, ONpedeNaeMblX YCI08UAMU
6O3HUKHOGEHUSl, OMAUYAIOUJUXCA OM HAPYICHBIX. Maccvl noo3emHbix nopoo, 6ciedcmeue ux UMeHeHust OOHbIMU U B030VUHbIMU
KOMNOHEeHMamu, a Mmakice CamoB8o320paHusl, 3SHAHUMENbHO GIUAIOM HA COCMOsIHIE OKpYdcaioujeli cpeobl, 8 HaCMHOCMU — 00YCaa8U-
earom ghumomoxcuyHocms nouewl. bvina e3ama 3a 0cHO8y eunomesa 0 KOPpensyuu Mexicoy COLEHOCMbIO U GUMOMOKCUYHOCHIBIO
omeanog copHododvisarouieli npomviuiennocmu. Taxoce ¢ NOMOWBIO 6e2emMayUOHHbIX UHOEKCO8 ObLIA UCCIe008aHA OUHAMUKA PAC-
mumenvrHocmu. Becemayuonnvie unoexcol Oviau paccuumanvl O AHAAU3A COCMOAHUS. PACIMUMETbHOCIU 8 COOMEEMCMEUL ¢ pa3-
HoBpeMeHHbIMU Yudposvimu uzobpascenuamu. Koppeniayus ovina npeonodxcena 015 Uccie008anus ¢ UCHONb308AHUEM MEMO0008 OUC-
MAHYUOHHO20 30HOUPOBAHUSL.

Kniouesnle cnosa: 2e09ko102utecKuii MOHUMOPUHZ, UHOEKC COLEHOCMU, 8e2emMAYUOHHBLIL UHOEKC.

Introduction. The research serving as the ba- occurrence of refuse dumps in the city of Donetsk,
sis for this publication refers to a number of social- as well as to assess their dynamics by comparing
ly topical and scientifically meaningful ones. It is images at different time (within a 15-year period),
dedicated to one of the most important geo- by means of computer simulation and analysis of
environmental problems in Donetsk —one of the satellite data. In the course of the research work the
cities in Ukraine with over a million inhabitants. following tasks were completed:

Several dozens of mining and processing plants are - selection of indicators that would provide
located in its city boundary. Within 200-year histo- the visualization of correlation between "artificial
ry of mining coal deposits more than 150 refuse subsoil of refuse dumps - vegetation," available for
dumps — slagheaps, which significantly affect the the subsequent analysis of satellite data in a partic-
environment, have been made here. This effect is ular optical spectrum;

conditioned by the changes (metamorphosis) in - calculation of the index of soil salinity,
topography and surface runoff, as well as geo- vegetation etc.;

chemical transformations of overburden, which - carrying out a temporary analysis of the ob-
create specific geochemical arenas, by polluting tained data.

the air, the surface runoff and creating a man-made Summary of the literature. Study of the re-
landscape-geochemical system. fuse dumps on the territory of Donetsk is a topical

By virtue of the dynamic process of transfor- issue. These technological formations are dis-
mation of the earth surface, they are difficult to cussed by biologists, ecologists and geographers
trace directly. Accordingly, it is necessary to use [1,7,8]. We are trying to understand all aspects of
the indirect information, in particular the results of them. Some researches, including [5] about the
remote sensing. salinity determination show the efficiency of sa-

This is facilitated by the availability of many linity indices and its high correlation with the
satellite data, digital format of their presentation, ground data. The authors examined the current
which is convenient for computer processing and state of the refuse dumps in the city of Donetsk
the visualization of landscape and geochemical using [8,9] and the hypothesis about their over-
occurrence through the physiognomic properties of growth was proposed using [2,3,6].
soil and vegetation cover: color, pattern, tonality, The explication of the object. For historical
texture etc. They form the view of any optical reasons the city of Donetsk happened to be the ter-
spectrum of satellite data. ritory of intensive mining and beneficiation of coal

The purpose of the work is to carry out exper- territory, so it acquired a unique townscape which
iments by identifying landscape and geochemical organically combines urban developments and gi-
© Chervanyov 1.G., Burdun LK., 2015 https://doi.org/10.26565/2410-7360-2015-42-25
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ant dumps (of more than 50) - most of them are
man-made relics of the early industrial era and coal
mine construction. This type of townscape is char-
acteristic for Donetsk, so it is even represented on
its coat of arms. The city of Donetsk is
characterized by the complicated combination of
various spatial forms of land use and territory or-
ganization.

The urban development combines the radial
type of main streets (avenues) and chaotic outlines
of mining settlements. This arrangement could not
but cause the emergence of geo-ecological
problems in the city.

Methods. In this paper data from the satellite
system LandSat 5 TM are used for the following
dates: 07.08.86, 11.07.87, 05.07.88, 17.09.06,
21.06.09, 08.06.10, 13.07.11. The data for the
summer and autumn periods are used for this
research. Unfortunately, the data were obtained in
different months, which is caused by technical
issues of shooting conditions.

To highlight the areas with different levels of
salt content Normalized Difference Salinity Index
(NDSI) and Salinity Index (SI) were calculated [5].

NDSI = (RED — NIR)/( RED + NIR), (1)

SI =RED/NIR (2)

where RED - is the brightness of the pixel in

the 3rd channel scan Landsat, which corresponds

to red spectrum; NIR - is the brightness of the pixel

in the 4th channel, corresponding to near-infrared
spectrum.

For the analysis of vegetation we calculated
the following vegetation indices: Moisture Stress
Index (MSI) and the Normalized Differential
Vegetation Index (NDVI).

MSI = SWIR / NIR, 3)

NDVI = (NIR-RED) / (NIR + RED) 4)

where SWIR - is the brightness of the pixel in

the 5th channel scan Landsat, which corresponds to

the near infrared spectrum, the latter was given
above.

Further, we refer to the index numbers of the
formulas (1) - (4) by putting them in parentheses.

Results. 11 refuse dumps were selected for
the research where in 1986-88 the regions of
relatively understated indices (1) and (2) - usually
lower than 0.2 (Fig. 2) were fixed. The selection of
refuse dumps was carried out according to the data
of several shots, as salinity can vary depending on
the weather because of the varied humidity of
dump rocks. It has been established that there is an
inverse relation between the salt content in rocks of
refuse dumps and humidity, that is apparently due
to the change in regimes of evaporation and
infiltration, depending on weather conditions:
evaporation during dry periods, humidification of
soil and infiltration  during  atmospheric
precipitation and subsurface moisture condensation
during hot periods. Figure 1 shows the state of in-
dex (1) of the selected refuse dumps in 1987.
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Figure 1. Index value (1) for the investigated mine dumps.

Index figures (3) for 1987-1988 are almost
identical to index (1). At the same time, index fig-
ures (3) of the previous year (1986) radically differ
from the values determined for 1987-1988: it is
assumed that this might be caused by weather con-
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ditions which are different from those in the fol-
lowing years, whereas the districts of relatively
reduced index (1) spatially coincide in the course
of the above mentioned three years.
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Index value (4) ranged from -0.01 to 0.01 in
most parts of the prospected refuse dumps in 1986-
1988. These figures are typical for index of waste-
land, sands and open ground. In some areas index
value (4) reaches 0.2, which is typical for low veg-
etation, while index figures (1) are high, which is
likely to indicate the evaporative regime in arid
weather conditions.

An inverse relation is clearly observed be-
tween indicators of index (1) and (4). The analysis
of 86-88 data showed that refuse dumps with a rel-
atively-reduced salinity are characterized by partial
overgrowing, whereby, according to observers an
air-water regime of the substrate is changing, and
its moisture content is one of the main conditions
for the further development of the vegetation [8].
Aging of refuse dumps is associated with a de-
crease in the content of maneuverable salts and
increasing pH, which provides a more neutral soil

p—

decreased unchanged

reaction [7]. This trend has a positive effect for
flora.

There was a partial overgrowth of vegetation
on refuse dumps based on growth of index values
(4), to 2009-11. This means that there is a positive
dynamics in overgrowing of refuse dumps.

Vegetation index is used (4) to compare vege-
tation changes of mine dumps, its results are pre-
sented in Fig. 2.

The general trend of changes is the increase in
the vegetation cover density primarily on the terri-
tories where relatively low salinity of refuse dumps
was recorded in the 1980s. This feature looks
natural. However, there are areas where vegetation
decreased in 2011 in comparison with 1987 (1 and
2 refuse dumps, fragments of 5, 8, 9 refuse
dumps). This may have been caused by the geo-
chemical activity of refuse dumps in recent years
because this process starts, as a rule, some time
after storing the rocks [9].

¢ ] Comparison of changes in vegetation

cover in 2011 compared with 1987

increased

Figure 2. ‘Comparison of changes in vegetation cover in 2011 compared with 1987.

Conclusion. The use of satellite data of
LandSat 5 TM in assessment of landscape-
geochemical characteristics of refuse dumps rocks
and processing plants in Donetsk has showed the
perspective of this scientific method in relation to
other objects that undergo complicated processes
of landscape-geochemical transformations. The
effectiveness of Normalized Difference Salinity
Index (NDSI) and Salinity Index (SI) calculation
was confirmed by calibrated digital images of re-
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fuse dumps undergoing geochemical transfor-
mations.

Moisture Stress Index (MSI) and Normalized
Difference Vegetation Index (NDVI) turned out to
be effective. The comparison of indices NDVI,
which was calculated for particular refuse dumps
on different dates of the summer-autumn period
within 15 years, enabled us to establish the trends
of overgrowing the refuse dumps with natural veg-
etation, including those which may indicate geo-
chemical activity of rocks.
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Unfortunately, for technical reasons the
months of shooting vary and it is caused by the
shooting conditions.

Vegetation indices were calculated to analyze
the state of vegetation according to digital images
within the spectrums of satellite data obtained at
different time.

The comparison of the obtained state of vege-
tation showed mainly positive trend of refuse
dumps overgrowing and an ambiguous relation
with it and the dynamics of soil salinity index.

Based on the correlation between the soil sa-
linity of refuse dumps and the state of overgrowing

with vegetation the ability to forecast the speed of
phytocenosis was established. It gives an oppor-
tunity to plan the recultivation of refuse dumps in
order to improve the townscape of Donetsk (and in
other cities with the similar geo-ecological prob-
lems).

Taking into account the fact of overgrowing,
the aesthetics and attractiveness of Donetsk will
improve the quality of life of its inhabitants, not to
mention the improvement of the above-mentioned
geoecological situation. Unfortunately, the latest
events in the city are recessing the implementation
of such measures.
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APPLICATION OF GEOECOLOGICAL VULNERABILITY ASSESSMENT
TO PREVENTION OF EMERGENCIES

LI, Yepsanvos, €.0. Bapusooa. 3ACTOCYBAHHA METOJOJIOITI OIIIHKH T'EOEKOJIOTTYHOI BPA3JIHBOCTI
JUIA IONIEPE/IZKEHHA HAJ[3BHYAHHHUX CUTYALIH. ITpoananizosani nepedymosi 6nposaddtcents Cyuacho20 Memooono-
2IYH020 NIOX00Y OYIHKU 2e0€KONI02IUHOL 8pA3IU60Cmi 8 AKOCMI IHCmpymMenmy nonepeodicents Haozeuuainux cumyayii (HC). Pozens-
HYMO NOHAMMS «8PA3TUBOCMIY 8 KOHMEKCI 2e0eKono2iuHo20 nioxody. Buseneno, wjo npakmuuna peanizayisi nioxo0ie 00 OYiHKU
BNUBY HAO3BUUAIHUX CUMYAYTll HA O0BKINLIA, AKA € HA CbO200HI 8 YKpaini, He 8ionosioac c8imositl npakmuyi 3a0e3neyents cucmemu
npegenmugHoi be3nexu, 3aCHO8AHOI HA BUABNIEHHI, OYiHYi | MOHIMOPUHZY (PaKmMopie pusuxy ma NOKPAUEeHHA CUCEMU PAHHbO2O
nonepeocenus. Imnynvcom 0N po36UMKY 0AHO20 HANPAMKY MOXCE CIYHCUMU PO3POOKA | 8NPOBAONCEHHS MEMOOON02IT OYIHIOBAHHS
2eoexonociunoi epasnugocmi 0o HC. 3icmagnenns xapakmeprux ocoonugocmeil NOHAMb «8PA3IUBICINGY, «HAO3GUUANIHA cumyayisy i
«raHowagmy 003604€ NPURYCMUMU, WO A0anmayis KOHYyenyii oyinku epazmueocmi 6 YKpaini moogice epekmueHo upiuysamucs
WLIAXOM 3ACMOCYSAHHS IHCIMPYMEHMAPII0 KOHCMPYKMUBHO-2e02PAPIUHUX 00CAIOHCEeHb. Bnposadicernts Memooono2ii OyiHKu 2e0eKo-
J02IYHOT 6paznugocmi 3abe3neuums nepexio Ha KiCHO HOBUL PIBeHb YNPAGIIHHS NONEPEONCEHHAM, NOM SKUIeHHS PUSUKIG | HACTIOKI8
HC,3a paxynox nepexody 6i0 mooeii, 3aCHO8aHOI Ha 300pi, OKYMeHny8anHi ma y3aeanvHenui oanux npo HC 0o ananizy eeoexonoci-
YHUX NepedyMO8 iX BUHUKHEHHS, GUAGNICHHS NPUPOOHUX MEXAHI3MIE camope2yiayii, po3pooyi npeseHMUuSHUX YRPAGIiHCoKUX PilleHb Ha
OCHO8I MUNoON02ii 1AHOWAGMHUX KOMNIEKCI8 3a cniyneHem npupooroi ma mexnoeeHHoi Hebesneku eunuxrerus HC.

Knruoegi cnosa: naossuuaiini cumyayii, 2eocucmema, 2e0eK0102i4HA 8PA3TUGICING, BNIUS, HABKOTUUHE cepedosulye.

H.I. Yepsanes, E.A. Bapusooa. IPHMEHEHHE METOJOJ0IHH OLEHKH I'EO9KOJIOTHYECKOH YA3BHMOC-
TH JVIA IPEJYIIPEX/EHUA YPE3BBIYAHHBIX CHTYALTHH. Ipoananuszuposansl npednochinky GHeOpeHus. cogpemMeHHo-
20 Memooon02UHecK020 N00X00a OYEHKU 2e0IK0N02UHECKOU YA36UMOCIU 8 KaYyecmee UHCIMPYMEHMA NpedynpeicoeHusl 4pe3eulyaii-
noix cumyayuii (4C). Paccmompeno nonamue «ya36umocmuy 6 KOHMeKCcme 2e09K0NI02U4ecko2o nooxood. Buisieneno, umo npakmuye-
cKas peanusayust NOOX0008 K OYeHKe 8030€UCmBUsl YPe3BbIYaHbIX CUMYaAyUil Ha OKPYICAIOWYIO cpedy, KOmopas eCib Ha ce200Hs. 8
Vxpaune, ne coomseemcmeyem muposou npakmuke obecneyenus cucmemvl NPeGeHMUSHOU Oe30NACHOCMU, OCHOBAHHOU HA 8blABTe-
HUU, OYeHKe U MOHUMOPUH2e (PaKmopos pucka 6e0cmsull u YiyuuleHus CUCmeMsbl panHe2o npedynpesxcoenus. Umnyivscom oas pas-
BUMUAL OAHHO20 HANPABLEHU MONMCEM CLYHCUNG PA3PAOOMKA U 8HEOpeHUe MemOO0I02UL OYEHUBAHUSA 2e0IKON02UYECKOU YA38UMOC-
mu k YC. Conocmasgnenue xapakmepHuix 0COOeHHOCMel NOHATULL «YAZGUMOCHIbY, (YPE3GLIYALHASL CUTYAYULY U TAHOWADM» NO3-
6oJIslem npeononazams, Ymo a0anmayus KOHYenyuu oyeHKu ya3eumocmu 8 Yxpaune moocem 3¢ppekmueno pewiamocs nymem npu-
MEHeHUsl UHCMPYMEHMAapusi KOHCMPYKMUBHO-2e02pahuieckux ucciedosanuil. Buedpenue memooonocuu oyenku 2e0IK0N02UUEeCKoll
VA38UMOCIU 0becnedum nepexoo Ha Ka4ecmeeHHO HOBblIL ypogeHsb ynpasienus npeoynpedicoenuem YC, cmsazuenus puckos u nocieo-
cmeull 3a cuem nepexooa om Mooenu, OCHOBAHHOU Ha cOope, OOKYMeHmMuposanuu u 0606wenuu oannvix 0 YC xk ananusy eeosrkonocu-
YeCKUX NPeonocylloK UX 803HUKHOBEHUS, BbISAGIEHUIO NPUPOOHBIX MEXAHUIMO8 Camope2yiayul, paspabomke npeeHmueHvIX ynpasi e-
HYECKUX peuleHull Ha 0CHO8e MUNnoao2uy 1aHOWADMHBIX KOMIIEKCO8 NO CHeneHU NPUPOOHOLL U TEeXHO2EHHOU ONACHOCU B03HUKHO-
senus YC.

Knroueswvie cnosa: upezgviuaiinvle cumyayuu, 2eocucmema, 2e09K0N02UYEeCKas YA36UMOCb, 8030elicaue, OKpYyicaouas cpeoa.

Introduction. At present an increasing outlook on the basis of which the appropriate

guantity and a cross-border scale of consequences
of the emergency situations (ES), against
permanent degradation of environment is the
indicator which calls for improvement of the
scientific and methodological approaches existing
in Ukraine in the field of ensuring geoecological
safety.

“The Hyogo Framework for Action 2005-
2015: Building the resilience of nations and com-
munities to disasters” [16] as one of priority ac-
tions defined creation of counteraction of disaster
potential at the level of the states and communities:
“Identification, assessment and monitoring of risk
factors of disasters and improvement of the early
prevention. Basic activities to reduce the risk of
emergency situations and to teach counteraction to
disasters culture is the knowledge of dangers and
physical, social, economic and ecological factors
of vulnerability to disasters which communities
face, as well as models of dangers change and fac-
tors of vulnerability in a short-term and long-term

measures are taken.”.

Ukraine has joined a number of the interna-
tional agreements and conventions connected with
the solution to problems of transition to a preven-
tive security system. This step means carrying out
active actions in the field of harmonization and the
subsequent implementation of the normative legal
acts, methodological approaches and separate
standards aimed at the development and strength-
ening of counteraction to emergency situations po-
tential at the expense of measures of the early pre-
vention.

Formation of “vulnerability” as a scientific
concept originated in the 1970" in social sciences
where vulnerability was perceived as the response
to perception of emergency situations risk of main-
ly natural character focused on technological solu-
tions. Since 1980", the dominating position has
been taken by the alternative concept — definitions
and estimation of vulnerability as a starting point

© Chervanyov 1.G., Varyvoda Ye.O., 2015
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for an assessment of consequences and decrease in
risks of emergency situations [7,15].

For the last decades in the European Union
countries and the USA numerous scientific works
have appeared devoted to a problem of the emer-
gency situations analysis and an assessment of
vulnerability [1-2; 5; 17]; leaving their comprehen-
sive review beyond the scope of this work, we con-
sider the concept of "vulnerabilities" in the context
of geoecological approach.

Experience in assessment of vulnerability to
emergency situations in Ukraine is limited to re-
searches in the field of social and economic analy-
sis of emergency situations of natural and techno-
genic character, and methodical approaches to as-
sessment of emergency situations consequences in
the international and Ukrainian practice [18] for
today and is absent in relation to an assessment of
geoecological vulnerability to emergency situa-
tions.

We consider that the success of an objective
realization in Ukraine will depend on how modern
applied direction fits into an outline of basic scien-
tific researches and development within "new" ge-
ography [4]. Constructive and geographical ap-
proach is a backbone for information integration,
analytical and decision-making processes on a uni-
form methodological basis. This direction of pri-
vate methodology of estimation of geoecological
vulnerability to emergency situations can serve a
powerful impulse for development.

The purpose of this work is the prerequisites
analysis of development and introduction of mod-
ern approach to a problem of the ensuring preven-
tive safety based on methodology of an assessment
of geoecological vulnerability to emergency situa-
tions in Ukraine.

Method. The theoretic and methodological
fundamentals of the paper are based on modern
scientific provisions on geoecology, constructive
geography with the use of the latest achievements
in the field of disasters prevention and risk
management of emergency situations.

The problem and prospects of geoecological
vulnerability assessment application of methodolo-
gy to emergency situations is considered based on
an analytical method as the material for which the
international normative legal acts, standard and
methodical documents, and literary data on ensur-
ing ecological safety serve in the system of the
prevention and elimination of emergency situations
consequences.

Results and discussion. It is obvious that
identification and the subsequent assessment of
geoecological  vulnerability to  emergency
situations demands, first of all, a clear
understanding of such  "vulnerability” and
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distinctive features of "geoecological vulnera-
bility".

The term vulnerability ("vulnerare™ from Lat-
in — a wound) has been used in English for 400
years. For today there is no uniform definition of
the concept of vulnerability, the definition formu-
lated in the UN International Strategy for Disaster
Reduction) is the most widely used. It is possible
to say that the conceptual base for this term in gen-
eral has been created [5; 10-11], however the
methodological basis as the uniform developed
structure with the developed conventional ap-
proaches to applied aspects of this concept use,
still needs scientific development.

Leading scientists published a number of
works on application of geoecological approaches
in the prevention and elimination of consequences
of the natural technogenic catastrophes based both
on world, and national experience [6; 9; 12-14].
We consider the specifics of geoecological ap-
proach application which are insufficiently lit, in
our opinion, in a vulnerability to emergency situa-
tions assessment.

In spite of the fact that conceptual classifica-
tions of "vulnerability" differ in judgments of dif-
ferent scientists and experts, we pay attention to
the fact that in overwhelming number of cases it is
considered as a reaction or set of reactions to ex-
ternal influence, i.e. as object - the object relation.
From this follows that there is an opportunity to
unambiguously estimate and determine such rela-
tion in objective criteria. But if it was so, we would
have an opportunity to make a certain deterministic
model of "influence reaction™ or a "donor recipi-
ent" (as it was accepted in ecological ,medical and
sanitary assessments). But in works of Adger,
2006; Alexander et al., 2014; Bankoff et al., 2004;
Cardona, 2011 it is repeatedly noted that such un-
ambiguity of reactions isn't observed: vulnerability
is various depending not only on the type and force
of external influence, but also on a system condi-
tion which resists to it, or it doesn't perceive, or, on
the contrary, strengthens independently. Because
of such richness of the possible relations between
influence and result we consider it expedient to
give another, subject - subject interpretation of
concept of vulnerability that will explain, in our
belief, a variety of the relations between a donor
system and a recipient system if we accept variety
and system complexity of each of them - vulnera-
bility is an estimation of a wide range of direct and
indirect manifestations of external influence
through the internal geoecological and social and
economic manifestations giving the chance to peo-
ple and communities to counteract emergency situ-
ations influence, or on the contrary, limiting their
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ability to interfere with negative impact of emer-
gency situations.

Thus, vulnerability is a type and level of re-
sponse of natural and social system (geosystem in
the broadest sense) of subject - subject character.

The latter is important in several relations: a)
explains why there shouldn't be an unambiguous
compliance between the level of influence and re-
action of a system to it; b) denies possibility of an
unambiguous assessment of influence and reaction

to it; c) doesn't give the chance to steadily predict
vulnerability, the subject relations can't be deter-
mined.

Comparison of key features of "emergency
situation” and "geosystem" (table 1) in terms of
vulnerability conception allows to assume that
adaptation of the concept of an assessment of
vulnerability in Ukraine can effectively be solved
by the use of research tools of constructive
geography and geoecology.

Table 1

Comparative analysis of main features of “emergency situations” and “geosystem”
in terms of vulnerability conception

Features

EMERGENCY SITUATION
(Subject 1)

GEOSYSTEM
(Subject 2)

Territoriality/
spatiality

Emergency situations arise within territorial
units, having a certain spatial localization.
There is a geographical division of the terri-
tory which was affected by emergency situa-
tions: blow zone; the zone "filtrations" locat-
ed round a blow zone; zone of rendering a
public aid.

The geosystem represents a set of territorial
units in which borders of geocomponents are
genetically interconnected with human activ-
ity.

The geosystem is a content of space; which
properties depend on their spatial localiza-
tion, sizes and a form; functioning as ability
to maintain autonomy in environment.

Dynamism

In dynamics of emergency situations we al-
locate 4 characteristic stages: 1. A stage of
accumulation of deviations from a normal
state or process; 2. Initiation of the extraordi-
nary event which is the cornerstone of emer-
gency situations; 3. Process of an extraordi-
nary event during which there is a release of
the risk factors (energy or substance) making
an adverse effect on the population, objects
and environment; 4. An attenuation stage
which chronologically covers the period from
overlapping of localization of an emergency
situation, to a complete elimination of its
straight lines and indirect consequences.

Is the characteristic of geosystem (for exam-
ple, a stage of succession or seasonal and
daily dynamics) which covers all its states
and their changes in time, irrespective of
time scale and duration — suddenness of
changes. We allocate 4 large-scale levels of
dynamic changes of a landscape — daily dy-
namics, seasonal, long-term dynamics and
evolution.

Complexity

The emergency situation is defined by result
of complex interaction between potentially
dangerous physical impacts (for example,
floods, fires) and vulnerability of natural and
social and economic environment.

Complexity of geosystem is determined, on
the one hand, by interaction of the compo-
nents composing it, and on the other - the
morphological units (natural territorial com-
plexes of the lowest ranks) forming the inter-
faced ranks within a landscape entering it.

Hierarchy

Depending on scale of the consequences
caused by an emergency situation, capacity
of the technical and material resources neces-
sary for their elimination, the following lev-
els of emergency situations are defined: the
global; national; the regional; the local; the
object.

three main geosystem levels of the organiza-
tion of landscape systems are allocated:
planetary (landscape sphere; geographical
belts; continents, oceans; subcontinents);
regional (landscape countries; landscape
(zone) areas; landscape provinces; land-
scapes); local (districts; natural boundaries;
subnatural boundaries; facies).

In emergency situations the object of control
and monitoring of an ecological state are only cer-
tain components of a landscape (atmospheric air,
surface and underground water, a biota), but not
structure of a landscape in general. Thus, ecologi-
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cal parameters in an emergency zone are estimated
mainly on the basis of measurements of the pollut-
ing substances concentration, and for an assess-
ment of impact on a plant and animal life structur-
ally functional indicators of populations and bioce-
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noses are used. Such research demands long time,
to estimate the current state of natural ecological
components ranging on the territory, based on
methods of expert estimation, is often used.

Identification of relationships of cause and ef-
fect between influence of emergency situations
factors and possible structurally functional changes
of a landscape is one of the geoecological vulnera-
bility problems assessment. And if a key postulate
of the techniques based on approaches of ecologi-
cal rationing is the statement "has to correspond",
at the heart of the analysis and an assessment of
geoecological vulnerability search of the answer to
a question lies: "What landscape complex is the
least capable to keep structural and functional in-
tegrity under the influence of factors of emergency
situations?"

The degree of susceptibility of landscape
complexes to influence on emergency situations
expressed through the concept "vulnerability” can
be investigated on vulnerability, as internal proper-
ty of a landscape which characterizes by its own
susceptibility to anthropogenic and/or natural in-
fluences which does not depend on the type of
emergency situations and specific vulnerability to
concrete type of emergency situations.

The analysis and generalization of various
techniques and approaches to an assessment of
vulnerability show expediency of the generalized
integrated methodology development.

Obligatory elements of geoecological vulner-
ability assessment are: landscape maps as a basis
for spatial localization; a set of estimated criteria
and indicators in total the landscapes defining de-

gree of vulnerability to emergency situations; anal-
ysis of the structurally functional organization of
landscape complexes; estimation and classification
of landscape complexes by vulnerability degree to
emergency situations; development of geoecologi-
cal recommendations on strengthening of coping
capacity to vulnerability.

Conclusions. The conducted analysis shows
that, despite substantial positive influence from
outside, by basic factors, qualificatory introduction
of methodology of geoecological vulnerability es-
timation, there are both internal insufficiently
worked out theoretical bases, actually methodolo-
gies and on the whole absence of the proper nor-
matively-legal and organizational provision of eco-
logical safety in the field of the state system of
prevention and reacting to emergencies of natural
and technogenic character.

Introduction of methodology of geoecological
vulnerability assessment will provide transition to
a qualitatively new level of emergency situations
management, prevention, mitigation of risks and
consequences for the account: transition from the
model based on collecting, documenting and syn-
thesis of the data on emergency situations to the
analysis of geoecological prerequisites of their
emergence, identification of natural mechanisms of
self-control, development of preventive measures;
transition from preparation and submission of in-
formation for decision-making to preparation of
preventive administrative decisions versions on the
basis of typology of landscape complexes on de-
gree of natural and technogenic danger of emer-
gency situations occurrence.

References

1. Adger, W. (2006). Vulnerability. Global Environmental Change, 16(3), pp.268-281.

2. Alexander, D., Birkmann, J. and Kienberger, S. (n.d.). (2014). Assessment of vulnerability to natural hazards.

3. Bankoff, G., Frerks, G. and Hilhorst, D. (2004). Mapping Vulnerability. London: Earthscan.

4. Bagrov, N., Rudenko, L., and Chervanyov, 1. (2012). The “new” Geography of the Information age: the Ukrainian
realizes and trends. Geography, Ecology and Environment, RAN, Moscow.

5. Birkmann, J. (2013). Measuring vulnerability to natural hazards. Tokyo: United Nations University Press.

6. Bokov, V. (2005). Jekogeodinamika Krymskogo regiona: konceptual’nye podhody. Geopolitika i jekogeodinamika
regionov, (5), pp. 7-11.

7. Cardona, O. (2004). The need for rethinking the concepts of vulnerability and risk from a holistic perspective: a
necessary review and criticism for effective risk management. In: Mapping Vulnerability: Disasters, Development
and People, London: Earthscan, pp.37-51.

8. Cardona, O. (2011). Disaster risk and vulnerability: Notions and measurement of human and environmental insecu-
rity. In: Coping with Global Environmental Change, Disasters and Security — Threats, Challenges, Vulnerabilities
and Risks, Berlin: Springer, pp.107-122.

9.

Chervanev, 1. (2000). Perspektiva ocenki vozdejstvija na okruzhajushhuju sredu s uchetom spontannyh processov
samoorganizacii (v regional'nom aspekte stran ChJeS). Chrezvychajnye situacii: preduprezhdenie i likvidacija
posledstvi, Har'kov, pp.159-160.

10. Green, C. (2004). The evaluation of vulnerability to flooding. Disaster Prevention and management, 13(4), pp.323-

329.

11. Luers, L. (2005). The surface of vulnerability: an analytical framework for examining environmental change.

Global Environmental Change, 15, pp.214-223.

12. Mamaeyv, Ju. (1996) Voprosy metodologii v ocenke ustojchivosti territorij. Geojekologija, (2), pp.17-18.
13. Mjagkov, S. (1995). Geografija prirodnogo riska. Moscow: Izd-vo Mosk. Un-ta.

- 141 -



BicHuk Xapkiecbko20 HauioHanbH020 yHisepcumemy, Ne 1157

14.Puzachenko, Yu. et al. (1991). Geograficheskie osnovy preduprezhdenija i likvidacii posledstvij prirodno-
tehnogennyh katastrof. Izvestija AN SSSR, (6), pp.40.

15. Schneiderbauer, S. and Ehrlich, D. (2004). Risk, hazard and people’s vulnerability to natural hazards: A review of
definitions, concepts and data. European Commission-Joint Research Centre (EC-JRC). Brussels.

16. Unisdr.org, (2014). Hyogo Framework for Action 2005-2015: Building the resilience of nations and communities to
disasters - full text - UNISDR. [online] Available at: http://www.unisdr.org/we/inform/publications/1037 [Accessed
24 Dec. 2014].

17. Vogel, C. and O’Brein, K. (2004). Vulnerability and Global Environmental Change: Rhetoric and Reality.AVISO —
Information Bulletin on Global Environmental Change and Human Security.

18.Voloshyn, S. et al. (2010). Social'no-ekonomichnyj analiz nadzvychajnyh sytuacij pryrodnogo ta tehnogennogo
harakteru. Simferopol': RVPS Ukrai'ny NAN Ukrai'ny.

- 142 -



Cepisi «[eonoezisi. [eozpadbisi. Ekonozisi.», eunyck 42

XPOHIKA

HAMSATH IPO®ECCOPA I'.B. KAPIIOBOM

28 nmexabps 2014 T. Ha 92-m Tomy ymuia u3
KHU3HH Tpodeccop, JOKTOP Teooro-MUHEPAIOTH-
YECKMX HayK, KpYNHEWIINH Y4YEHBIH-JIUTOJIOL,
npodeccop Kadenpbl MHUHEPAJIOTMHd M METporpa-
¢un XapbKOBCKOTO HAIIMOHAIBHOTO YHUBEPCHUTETA
I'anuna BacunbeBna Kapriona.

l'anuna BacunbeBHa ponunace 4 anpens 1923
L. B Mockse. B 1941 r. oHa nmocTynuia B OJUH U3
KpYIHEHIINX T'€0JIOrMYECKUX BYy30B CTpaHbl - Mo-
CKOBCKMHM TI€O0JIOrOpa3BElOYHBI HHCTUTYT, KO-
TOpbId 3aKkoHuYmIa B 1949 r. 1 nonmyuusia Hampasiie-
HUe Ha pabory B XapbkoB. B nanbHelem Bes ee
YKU3HB U JIEITEIHHOCTH MPOIIJIa B HAIIEM TOPONiE U
B OCHOBHOM ObLiIa CBsI3aHa C YHHBEPCUTETOM.

IlepBeiM MecToM ee paboTel Obu1 Hayuno-
HCCIIEN0BATENIbCKUN MHCTUTYT I'€0JIOTMU XapbKOB-
CKOTO TOCYJapCTBEHHOIO YHHBEPCUTETA, KOTOPBIM
PYKOBOOMJI BBIJAIOIIMiicS reosor - mpodeccop
I.H. Co6omnes. Ilocie 3aKpeITHS HHCTUTYTA T€0JI0-
MM OHa Tepennia padortars Ha Kadeapy merpo-
rpaduu reoJIOrnYecKoro Gpaxynprera.

B 1950 r. I'anuna BacunbeBHa crajna accuc-
TEHTOM XapbKOBCKOTO TOPHOTO MHCTHUTYTA, U C TEX
[op HE IpeKpallanach €€ IeAaroruueckas naed-
TEIBHOCTb. B 3TOM MHCTHTYyTE O[] PyKOBOJICTBOM
npodeccopa H.B. JIorBiHEHKO - JIOKTOpa reoioro-
MUHEPATIOTUYECKUX HayK, BBIIAIOIIETOCS JHUTOJIO-
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ra, B JanbHeimem Jaypeara locymapcTBEHHOM
IIPEMHHU - OHA BBHITIOJIHMIIA KPYITHOE HCCIIeI0BaHNe
110 JINTOJIOTMM apayKapUTOBOW CBUTHI 3aIlaJHON
gactu JloHenkoro OacceiiHa. DTHM OBLI BHECEH
3aMETHBIA BKJIAQJ B Pa3BUTHE IPEACTABICHUA O
Bonbmiom Jlonbacce, koTopble 3apoluiinch B Xa-
PBKOBCKOM YHHUBepcuTeTe Omaromaps paboram
mpodeccopa H.J[. bopucska eme B XIX cronerun
Y TONYyYWJIM LIMpovaiiliee pa3BUTHE B CepeAMHE
mpouioro Beka. Jra padora I.B. Kapnosoit onu-
panach Ha OOJBINIOI 00bEM IOJIEBBIX U JabopaTop-
HBIX HCCIIEIOBaHUI, HA OCHOBE KOTOPBIX ObLIa Jia-
Ha MCUEPIBIBAIOIIAS JUTOJOTHYECKAsT U MaIeoreo-
rpaduueckasl XapakTepHCTHKa OOLIMPHOH Teppu-
TOPHH PaclpOCTPaHEHUs] BEPXHEro kapOoHa B pe-
rHOHe. 3amuTa 3ToH padOThl B Ka4eCTBE KaHIH-
JATCKOM Jucceprauu coctosuiack B 1955 . B 1956
r. ['anuna BacunbeBHa nepemia Ha paboTy cTap-
UM TIpernofasarenemM, a ¢ 1961 r. momentom Xa-
PBKOBCKOTO TOCYIapCTBEHHOTO YHHUBEPCUTETA.
3nech, Ha Kadeape neTporpaduu, KOTOPOH B
To BpeMs (10 1964 r.) pyxoBoaun npodeccop H.B.
JIorBHHEHKO, CIOXHIACh MpeKpacHas TBOpUYECKas
00CTaHOBKa, CIOCOOCTBOBAaBIIAs NPOAYKTHBHOM
pabote. B Te roapl Ha kadenpe Oblia co3naHa Jy-
ymas B YKpauHe J1a00paTopus M0 UCCIeOBAHHIO
MUHEPAIILHOTO BEIECTBa, KOTOpas obecrednBaa
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€ro XUMHUYECKoe, ONITHIEeCKOe, TepMorpaduyecKoe,
3JIEKTPOHHO-MUKpockonuueckoe, MK-cnekTpocko-
nuyeckoe u Ap. u3yuyenue. Ilog pykoBoncTBoM u
npu ydactuu npogeccopa H.B. Jlorsunenxo u I.B.
KaprioBo#t OBITH BBITOJIHEHBI 3HAYUTEIBHBIC pa-
00THI B 00aCTH MHHEPAJOTHH OCATOYHBIX 00pa-
30BaHUM.

B 1968 r. B l'eonormueckom wmucTHTyTEe AH
CCCP B Mockse l'annna BacunpeBHa OmecTsiie
3alUTHIIA JOKTOPCKYIO quccepTanuio "[MMHNCThIe
MUHEPAIBl ¥ TOCTCEANMEHTAI[HOHHBIE U3MEHEHUS
KaMEHHOYTOJIbHBIX OTIOKeHUui bonpmoro Jlos-
Oacca". B 1970 1. ona crana npodeccopoM kade-
pBl MHHEpAJIOTHH M TeTporpaduu, Ha KOTOpOH W
rpopaboTaa BIDIOTH A0 BeIxoAa Ha nercrto B 2000 1.

l'anune BacunbeBHe Oblla CBOMCTBEHHA INH-
poTa HayyHBIX HHTepecoB. OCHOBHBIMH HarmpasJie-
HUSMU €€ HayJHOW NesATeNbHOCTH ObuTH: | — m3y-
yeHHe JuToliorud bonbimoro [Jombacca; 2
uccienoBanusi Tpuacoporo ¢uuma Kpeima, ko-
TOphIe Bo3MIaBIsUIUCH npodeccopom H.B. Jloreu-
HEHKO W 3aBEpPUIIINCh W3JAaHUEM KOJUIEKTUBHON
MoHorpaduu "JINTONOrus U TeHE3UC TaBPHUECKOH
¢dopmaruu Kpeiva"; 3 — u3ydeHre MUHEPAJIOTHU U
TeHe3Uca 0CaJ0YHBIX TUAreHEeTHYECKUX KapOOHAaT-
HBIX 00pa30BaHUM, PE3yIBTATOM KOTOPOTO CTajo
YTOUHEHHUE MPUPOJBI MarHE3UAIbHOTO KaJbIUTa U
3HAUUTETBHO PACHIMPEHBI MPeICcTaBIeHUus] 00 U30-
Mop¢du3me B kKapOOHaTax Tpymibl Kampnura. [1yo-
nukanuu 1o 3Toi Temaruke (H.B. JlorBmHeHko,
I'B. Kapmoa, B.I. Kocma4eB) Hammim OTKIWK B
3apyOexHOU juTeparype; 4 — UCCIENOBaHUS TJIH-
HUCTBIX MHHEPAIIOB M CTaJAMHHOCTH HX H3MEHe-
HUS, B 4YaCTHOCTH, B XOJIe KarareHesa. Mx pesymnb-
TaThl OBUIM OMYOJMKOBaHBI B BHUIE MOHOTpaduu
(m3marensctBo "Henmpa", Mocksa, 1972). Beimon-
HEHHbIE B OCHOBHOM Ha MaTepuaie naineo3os JlHe-
MpOBCKO-JlOHENKO# BmaaWHBI, 3TH pPabOTHI Tec-
HEHIMM 00pa3oM CBS3aHBI C OIEHKOW KOJUICK-
TOPCKUX CBOMCTB MOpPOJ U, TAKUM 00Opa3oMm, Toc-
JMYXXHWJM TIPOTHO3Y HEPTEra3oHOCHOCTH DPErHoHa.
Hekoropeie Bompochl 3TO# mpoOieMsl pa3pa-
OarbiBanuch ['anmuHON BacmibeBHOI COBMECTHO C
H.B. JloBunenko, O.II. IlleBskomoir, A.E. Jly-
kunbiM, B.A. Kpusomeeit, B.M. Tecnenko-
[Tonomapenko.

Psn myOnmukanuii MOCBSINIEH OTIOKEHUSAM U
Ipyrux pernoHoB — pudero Hxuoro Vpaia,
aaneny CesepHoro KaBka3za, Tpumacy Ilpenkas-
Ka3bs U Jp.

Pa6oter I'B. KapmoBoii MmIMPOKO H3BECTHHI
CTHELUAINCTaM ITOCKOJIBKY OBLIM OIYOJIMKOBaHBI B
ueHtpanbHbix m3nanusx — Joknagax AH CCCP,
3anmckax Bcecoro3Horo MUHEPaJIOrHIecKOro 00-
mecTBa, M3BecTusix By30B (cepus TEOJIOTHH), B
xKypHaie "JIuTonorus u nonesHsle UCKONaemble", B
Hoxnmamax AH YCCP, T'eonmornyeckoMm XypHaje
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AH VYCCP, 3anmckax VYKpawmHCKOTO OTICICHIS
BcecorozHoro  MuHepajorudyeckoro  oOuiecTsa,
MunepanoruueckoM cOopHuke JIbBOBCKOrO yHH-
BEpCUTETa U JIp., a U3 3apYOCKHBIX H3NAHUH - B
Sedimentology u Sedimentary Petrology.

IIpu co3maHMu CHpaBOYHUKA IO JIMTONOTUH
(m3marenscTBo "Henpa', Mocka, 1983) eto Obutn
HamrcaHbl pasaensl "I muaucteie mopomsl” u "Oco-
OEHHOCTH MCCIICOBAaHUS TOHKOOUCIIEPCHBIX MH-
HepasoB". [lonTBep>kaeHrEM ee HaydYHOTO aBTOpPU-
TeTa SIBISIETCS ydyacTUE B KayecTBE OIMIIOHEHTA B
psize 3aIUT JOKTOPCKUX JUCCEPTaLMi.

lanuna BacuibeBHa Bcerga O4YEHb OTBETCT-
BEHHO OTHOCHJIACH K MPEIoAaBaTeIbcKol paboTe.

Ona Beja BakKHEHIIHE IS MPOGUITHLHON TO-
TOTOBKH JIUTONIOTOB Kypchl — "JluTodanmanbHbIi
anammz", "Ilerporpagus”, "Ocamounsie Qopma-
uuun'", "Jlutomorusa". OHM B OONBIION MeEpe CTPOU-
JHMCh Ha pe3ynbTaTax €€ Hay4YHbIX HCCICAOBaHMH,
COZIep)Kali OPHUTHHAJBHBIA Marepuall U BOCIPH-
HUMAaJIMCh CTyIEHTaMHU C OOJBIIUM BHHUMAaHHEM H
uHTepecoM. Ilo 3Tum aucuumInHAM, KOTOphIe OHA
Onectsiiie ynTana, €0 ObUT OMYOJIMKOBAaH PsJi Me-
TOAMYECKHUX Pa3pabOTOK, HAMMCAHHBIX HA BEICOKOM
po¢)eCCHOHAIBHOM YPOBHE, IOJHOCTBIO COXpa-
HUBIIUX 3HAUCHHE M ILIMPOKO HCIOJIB3YEMBIX B
y4eOHOM Tpoliecce U B HacTosiee BpeMsi. [annHa
BacunbeBHa MHOTO BHMMaHHMs yielsuia padoTe C
acMpaHTaMH, B YHCJIE€ KOTOPBIX OBIIM M IpaxkIaHe
JpyTuX cTpaH. B wacTHOCTH, IO/ €€ pYKOBOJICTBOM
cojiepKaTebHble JTUCCEPTAIMN BBHIMOIHUIN TPakK-
nmane Jlemokparnueckoit PecnyOonukn BrerHam
Hryen brey u ®am Ban AH, xoTOpble, BEpHYB-
HIMCh TIOCJIE YCIEUIHBIX 3alllUT JUCCepTaluidi Ha
pOAMHY, BO3IIABHIIN €€ T'€0JIOTMYECKYIO CIIykOy u
Hay4YHbIE I€OJIOTNYECKUE OpPraHu3aLuy.

lanmune BacuibeBHE B TMOJNHOW Mepe ObLIN
OPUCYIIH CKPOMHOCTh, OECKOpBICTHE, HETepIIu-
MOCTb KO JKH M KapbepHU3My. YBa)KEHUE BBI3bIBAJIN
ee MPOCTOoTa M JA0OPOKENaTeTbHOCTh B OOILICHHUH,
yYMEHHUE MPHUUTH HA TIOMOIIb YeJIOBEKY B TPYIHYIO
IUIE HETO MUHYTY, NPUHIUIHAIBHOCTb, SHEPrHY-
HOCTb, XH3HemoOue, ontuMu3M. OHa Obuia 4eno-
BEKOM BBICOKOHM KYJBTYPBHI, B YACTHOCTH, TIpeKpac-
HO pa3dupanach B KMBOIIMCH, OHa MHOTO YHTAJIa.
JIro00Bb K TpUpOJE OCOOCHHO SAPKO HPOSABISIIACH B
xozae moJneBbIXx pabor — B Kpeimy, [lonbacce, Ha
Bonwan, Ha KaBkasze, B moe3akax 1o IIpubantuke,
Pyccromy Ceepy. brnuzku eli Obimn naHamadgTh
XapbKOBIIMHBI U MHOTUX JIPYTHX MECT YKPauHBI.

BaxHoii ee yepToil ObUTO yMEHHE COTPYIHH-
4aTe C KOJUIEraMu M ydeHukamu. OHa Iieapo e-
JUJIach C HUMU U 3HAHUSIMH, U OIIBITOM, ¥ CBOUMH
HaydHBIMU JocTmkeHusiMa. CoBMecTHas pabora ¢
Hel ObuIa B pajioCTh BCEM €€ COaBTOpaM.

Benuka TspKecTh yTpaThl: MBI OTEPSUTH TPEK-
PAcHOr0 YesIoBeKa U KPYIHOI0 YYEHOTO.

A.A. Banomep, B.I' Kocmaués, 2.11. [llessxosa
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HUT'OPb HUKOJIAEBHUY PEMU30B
K croneturo co qus poxaeHUs

Urops HuxonaeBuu PeMu3oB - U3BECTHBIN re-
onor u reorpad - pomwics 16 mast 1915 1. B Xapsb-
KoBe B ceMbe npodeccopa Hukonas AnexceeBnya
PemuzoBa (1885-1955), kpynmHOro crnenuanicra B
o0JylacTy MOYBOBEAEHUS, eTporpaduu, JTUTOIOTHH
W majeoreorpaguu, KOTOPbIH MpopadboTan B Xapb-
KOBCKOM yHUBepcuteTe Oonee 40 jer, Obul 3aBe-
nyromuM  Kadenpod merporpadumu. B 1932 1
Urops HuxonaeBny mocTynui Ha reorpaduaeckuit
¢dakynpreT XapbKOBCKOTO TEJarOrMYecKoro HWH-
CTUTyTa NMpPo¢eCCHOHATBHOrO 00pa3oBaHus, a Io-
cie ero peopranuzanuu B 1933 r. B XapbKoBCKHiA
TOCYAapCTBEHHBIN YHUBEPCUTET OH YUMJICS Ha Te0-
JIOTHYECKOM OTZEJIEHUH Te0J0ro-reorpaduaeckoro
(hakynsrera u okoHuHI ero B 1937 . B aTo Bpems B
VHHUBEPCUTETE YCIEIHO (QYHKIHOHHPOBAT CO-
3MaHHBIA M BO3MIaBJsBIIUiics npodeccopom JI.H.
Co0omneBbIM HayYHO-UCCIIEJOBATEIbCKUNA HHCTUTYT
reoyioruu, B ero acnupantype M.H. PemuzoB npo-
nmomxun yaeOy B 1937-1940 rr.

B 30-e ronel cTyneHTHl YHUBEPCUTETA MIPOXO-
UM ydeOHbIe TeoJorndeckre npakTuku Ha Kapa-
nare B Kpeimy. I.H. PemMu3oB ydacTBoBall B HUX
CHayaJsla KaK CTYJEHT, a 3aT€M - KaK PyKOBOJTUTEIb.
C Tex mop Hay4HbIE MHTEPECHl U JIO00Bb K IpEK-
pacHbIM JlaHamadTamMm 3Toro yIMBUTEIHLHOTO yroJi-
ka KppIMa cOXpaHWMINCH y HEro Ha BCIO KU3Hb.
Wccnenosanusi, BEINOTHEHHBIE B ACTIHPAHTYPE MOJ
pyxoBoactBom npodeccopa J.H. Cobonesa, coc-
TaBWIN COZEP’KaHHUE €ro KaHAMIATCKOM Juccepra-
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"Teomornueckuit

1017071 ouepk Kapamara (B
Kpeimy)", xoTopas Obula yCIIENTHO 3amWIleHa B
1941 1. Ora paboTa 06bemMoM B 261 c. siBHIACH J10-
CTOMHBIM NMPOAOIDKEHUEM U PAa3BUTHEM KIIACCHYE-
ckux ucciegosanni @ .10. Jlesuncon-Jleccunra u
E.H. HssxonoBoii-CaBenseBoit. 1.H. PemuzoB ne-
TaJbHO U3Y4YMI KIIFOUeBbIe BOMPOCH! reosoruu Ka-
pamara. MM OblIM HOMydYeHBI HOBBIE JaHHBIE II0
oporpadun, reomopdosnoruu, nerporpaduu Byl-
KaHUTOB, TekToHWKe. CTparurpaduueckue MOCT-
poeHusi ObUIM 0OOCHOBaHBI JaHHBIMU O 98 BHIax
HCKONaeMbIX M3 1opckoil Tommu Kapagara m ero
ONMMOKANIIMX OKPECTHOCTEH, 3HAYMTEIbHAS HX
yactp ObUta 0OHapykeHa W.H. PemuzoBsimM Ha Ka-
pazare BIEpBBIE, B TOM YHCJIE HETIOCPEICTBEHHO B
tydosoit Tonme. K Bonpocam reonoruu Kapagara
OH oOpamajcs U B JajbHEWIIeM, B 4YaCTHOCTH, B
CBSI3U C TEKTOHUKOM ITJIHT.

VYcnemHoe Hadajgo HAaydyHOM M Iejaroruye-
ckoil mesrenpHOCTH M.H. PemuzoBa Owut0o mpepsa-
HO BoitHOH. B 1942-1944 rT. OH paboTan Ha Ypaie
B opraHuzauuu YensiOMHCKMETaITyprcTpoi, BHO-
csl TMOCHWIIBHBIN BKIQJM B Jie0 OOOPOHBI CTpaHBI.
[Tocne ocsobokaeHus Xaprkosa Urops Hukomae-
BHY BepHyJCs B MHCTUTYT TeoslorMu Ha JOJDK-
HOCTh CTapIIEr0 HAyYHOTO COTPYOHHWKA M BCKOpE
CTaJl IOIIEHTOM KageIpbl TeOJIOTHH.

LentpansHoe MecTO B €ro HayyHOH paboTe
3aHJI0O BCECTOPOHHEE MW3y4YEHHE KaiHO30d pe-
FHOHA, OCOOCHHO OTIOKEHHUH, KOTOpbIe ceiuac
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paccMaTpHBalOTCI B 00beMe OEpeKCKOro (OJuro-
IICH) ¥ HOBOIIETPOBCKOTO (MHOIICH) PETHOSIPYCOB.
Bo Bpemena M.H. PemuzoBa ux BBLAECISUIM Kak
MOJTABCKYIO CBHTY WJIM CEPUIO0 U B OCHOBHOM OT-
HOCWJIM K MHOLIEHY. MHOTro4uclIeHHbIE IyOu-
kaiuu M.H. PeMun3oBa mocCBSIIEHBl UCTOPUU H3Y-
YEeHHUS! ITHX OTIIOKCHUH, X BEIIECTBEHHOMY COC-
TaBy u crparurpadun. OH OBUT OTHUM H3 TEPBBIX
HCcCenoBaTeNie 3HaMeHWUTOW "cuBamickod  (a-
yHBI", OOHapyXWja B paccMaTpuBaeMON TOJNIIE
CBOEOOpa3HbIC OTIOKEHHSI, MEPENOTHEHHbIE KOCT-
HBIMH ocTaTkaMu peI0 ("KocTsHas Opekdus'"), omu-
caJl  WMCKONAeMBIX  PYYCHHHKOB  CeMelCTBa
Molannidae. Bonbiioe BHUMaHUEe UM OBUIO yieie-
HO BOIpOcaM Iajieoreorpaduu ¥ ycioBHSIM HaKoO-
IUIEHUS TTOJIE3HBIX UCKOIIAEMBbIX - CTEKOJIBHBIX TIEC-
KOB U WJIBMEHUT-LIMPKOHOBBIX pocchineil. Conep-
JKaHWEe OTUX paboT oTpaxkaeT 0OCTOATENbHAS
craths "[lonTaBckas cepus, €e CTPOCHHUE U CTPaTU-
rpaduueckoe TONOKEeHHE", KOTOopas B COCTaBe
cOOpHHUKA O TAJIEOTeHOBBIX OTIOXKEHUsX tora EB-
pometickoit wactm CCCP Opmia  omyOnmkoBaHa
n3narensctBoM AH CCCP B 1960 1.

Kpome "monTaBckoit" TeMaTHKH, €ro MHTepe-
COBaJIM MHOTHE Ipyrue npoOsieMbl Ieoloruu U re-
orpadum:

® COBpPEMEHHOE OCaIKOHAKOIJIeHHe B Oepe-
roBOi 30He A30BCKOTO MOpS;

e repursIHaiIbHble oOpasoBanus JleBoOe-
pEeXHON YKpauHbI;

® [IaJICOHTOJIOTHS U CTpaTurpadus JOHEIKOH
IOpbI; B 4YaCTHOCTH, ero coBMmecTHas ¢ B.Il. Mak-
punuHbBIM cTaths "O (amusx BEpXHEIOPCKUX OT-
noxenui ropel Kpemener y 1. Mstoma" (BMOMII,
otaen reoin., 1952. - T. 27. - Bem. 6. - C. 59-68) ¢
Ype3BbIYailHO MOAPOOHBIM IOCIOWHBIM ONHCA-
HUEM pa3pe3a IMO3BOJIMJIA B JaJIbHEHIIEM BbIjie-
JUTH 3[€Ch CTPATOTHIBI HM3IOMCKOH M JIOHELKOH
CBWUT;

e B o0sactu reoMop(oJOruM - MpUponIa pe-
YHBIX JIOJMH W Teppac, JaHImapTHEIE YCIOBHS H
COBpEeMEHHbIE (PU3NKO-TeorpaduIecKue MpoIecchl
JleBobOepexHoil YKpauHbl, HEOObIUHBIE I Xapb-
KOBIIIMHBI OTIOJI3HU W JIPEBHUH KapcT OKPECTHOC-
Tel 1. U3towm;

® pacmpocTpaHeHHe, cocTaB, Mopdonorus
3aJie)Kel YEeTBEPTUUHOTO BYJKAHHMYECKOTO MeTia
Ha BOCTOKE YKpauHBI;

® TeOJOrMYECKOe CTPOEHHE M TOJIE3HBIE HC-
Koraemble XapbKOBIIMHBI, U3y4eHUE MHUHEPAIHHO-
CBIPbEBOM 0a3bl CTPOMTENBHBIX MaTEpPHajOB pe-
THOHa;
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e mpobiemMa OXpaHbl FEOIOTHUECKUX MaMSIT-
HUKOB - €r0 IOJIEBBIC MCCIIECIOBAHNUSA PETUOHA JIEeT-
J¥ B OCHOBY OIIMCAHUS 3THX OOBEKTOB B IEPBOM
CIpaBouHOM H3aaHuu "[eonornueckre NaMATHUKU
VYikpauns" (1985). On crpemmiics K MOMyJspu-
3alMM  JOCTONPHMEYATENBHBIX — T€OJOTHYECKHUX
00BEKTOB IyTEM BKJIFOUYEHHS UX B MapIIPyThl Hay-
YHBIX 3KCKYpCHH, pa3paboTaB HECKOJBKO IyTEBO-
JUTEIEN.

He ocraBanuce 0e3 Baumanus U.H. Pemuzosa
U Tpo0IeMbl TEKTOHUKH, W OOIIMe BOINPOCH! MpH-
PORONONb30BaHMs, M 3a1a4ll reorpauu, U UCTO-
pHs pa3BUTHS T€OJIOTHH B XapbKOBCKOM YHHUBED-
cutere. 3HAUUMOCTh HAydYHOW TeMaTuku padot
Hrops HukonaeBnua monTBep:KaaeTcss HHTEPECOM
K HEH psa KpyIHbBIX T'€0J0roB U reorpados, mpo-
(heccopoB XaprekoBckoro yaumeepcurera [LIL. Iy-
ounckoro, I.B. Kapmnogoii, JI.U. Kapskuna, I1.B.
KoBanesa, H.B. Jlorsunenko, B.Il. Makpununa,
C.U. Tlpoxonckoro u Ap., KOTOPbIe OBUIH COABTO-
pamM# MHOTHX €To IyOIuKamui.

Bynyun nmouenToM Kadenpbl TeolorHH, OH
OYECHb OTBETCTBEHHO OTHOCWICA K IpEnoaaBa-
TEJIbCKOH JIeATETLHOCTH, y4acTBOBaJ B pa3padoTKe
y4eOHBIX MOCOOHMH M APYTMX METOANYECKHUX Marte-
pHAJIOB MO PSRy TEOJIOTHYECKUX AUCHUIUIHH. Oco-
OCHHO BENWKa €ro pojibh B IOCTAHOBKE yUeOHOMH
MOJIEBOW MPAKTUKU IO T'€OJIOTMYECKOMY KapTHPO-
BaHUIO, KOTOPYI0 OH NPOBOAMI HAa MNPOTSHKEHUU
Oonee 15 ner.

Hrops HukonaeBuu ObUT KPYITHBIM YUYEHBIM U
neparoroM. Ho He MeHee HMHTepecHa eImie OjHa
CTOpPOHA €ro JapoBaHUs - OH ObUI NPEKPacHbBIM
CaMOOBITHBIM XYJIOKHUKOM, OCTaBUB IIOCIIE ceOs
MHOTOYHCJICHHBIE BBHITTOJIHEHHBIE B TEXHHUKE TacTe-
T NEi3aXM U HaTIOPMOPTHI BBICOKOTO XYIOMKECT-
BEHHOIO YpOBHSA. SIpkoe BHEUaTIeHHE NPOU3BEINA
Ha moceTtuTenei oTkphiTas Kk 100-metwro co mHS
€ro pOXKICHMS TepCOHANbHAs BHICTaBKa 3THUX pa-
00T B 3amax rajeper COBPEMEHHOI'O HCKYCCTBa
"AC".

EMy ObUtH CBOWCTBEHHBI KH3HEPAIOCTHOCTS,
CKPOMHOCTb, HEMPUXOTIUBOCTb B ObITY. OH mpek-
pacHo ce0st yyBCTBOBAJ Ha MPHUPOAE, JIOOMI My-
TEIIeCTBOBaTh, OBLJI CYACTJIMB, KOTHA TpPH 3TOM
yAaBajJoCh pHcoBaTh. MTKOCTh Xapakrepa, 100-
poTa M Jpyrue BBICOKHE YEIOBEUECKHE KauecTBa
MIPUBJICKANN K HEMY JIO[ei: OH UMell OOIIMPHBIH
Kpyr nOpy3ed W JOOphIX 3HAKOMBIX. YMep Hrops
Hukonaesuu 16 ssuBaps 1984 r. [lamsaTe coxpanuia
CBETJIBI 00pa3 3TOro YenoBeKa OONBIION KyIib-
TypHl - KpPYyIHOTO Teojiora, reorpada m 3ameua-
TENBHOTO XYJIOXKHHKA.

B.I" Kocmaués
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BOJOANMMP ITIETPOBUY MAKPIAIH
Jlo CTOMITTS 3 THS HAPOIKECHHS

B 1960 pori, micias 3auTTs Kadeap reoyorii Ta
MaJeoHTONOTi, Kadenpy Mg Ha3Bow «kadeapa
TeoJIoril Ta MaJeOHTOJIOTi» OYOIMB OAMH i3 YUHIB
. M. CobomeBa — mnpodecop Bomogumup
MerpoBuy Maxpinin (1915-2001). B momasbiio-
My kadespa 1ie He pa3 3MiHIOBaIa Ha3By, aje Mpo-
TATOM TPUALATH T'SITH POKIB BiH 3aJIMINABCS 11 Ke-
PIBHUKOM.

Bonogumup IlerpoBud HapoauBcs 5 TpaBHS
1915 poky B M. Pura B ponuni Buknazauis. Y Tomy
JKe POIll TIMHA3ito, B sKiil BUKJIamaB HOro 0aThKoO,
eBakyroBad 10 M. [eHiuechk (XepcoHchKka 001.).
3 1922 p. ponuna 3B’s13a11a CBOE KHUTTS i3 M. Xap-
KiB Ta XapkiBChKUM yHiBepcuteToM. batpko B.IL
Makpinina — ITerpo Maxkpinin (1888-1947) — Bu-
KJIaJIaB JIaTUHCBKY MoBy Ha (indami XV, a Ha
mpots3i 1944—-1947 pp. OyB 3aBigyBadeM Kadeapu
KIJIACUYHOT (iII0IIOTii.

[Ticas 3aKiHUEHHS MIKOJIX Ta 1HAYCTPiaabHOIO
TexHikymy Bomnomumup IlerpoBuu BeTynuB 10
Bumoi mkonu TpeHepiB npu [lepxaBHOMY iHCTH-
TyTi (Pi3MyHOT KyJIbTypH YKpaiHu, Michs sSKOi y
1937 p. OyB HampapieHU: HA pOOOTY IO CIIOPTUB-
HOro KiyOy XapKiBCBKOTO YHIBEPCHTETY 1 came
TYT, MOCTYNHUBIIH Ha Teojioro-reorpadiunuii Gaky-
JBTET, 3pOOUB BHpIMIAILHUNI BHOIp CBOET MaliOyT-
HBO1 nIpodecii.

[Ipote, Ha Bce xuTTA 30eperocs y Bononu-
mupa [letpoBrua 11000B 70 CHOPTY, B SKOMY BiH
JOCAT 3HAYHUX YCHIXiB, CTaBIIM 0aratopasoBUM
YeMIliOHOM YKpainu T1a «MaiicTpoM crnopTy»
CPCP 3 Boneiibomy.
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ITouarox Jlpyroi cBiToBoi BiitHm 3acTtaB B.IL
MakpuiiHa Ha TNEPEeIAMIUIOMHIA  TeOJIOTivHIN
npakTuii B M. Peuwis, mo Ha JlHinpi, i Bxe 23
ceprmst 1941 p. Makpiznin 6yB Mo6inizoBanuii. Ho-
ro ciayx0a TpuBana ax a0 15 nmucromaga 1945p. y
BilicbkoBUX mmuTasAxX. JisibHiCTE Bomomumupa
[lerpoBrya 3a et wac Oyna BiaMiueHa OpIIEHOM
Bitunznsnoi Biitau Il crymens, nBoma MemansMu
«3a 00eBbIC 3aCayru» Ta MEIAILTIO «3a odeIy Hajl
I'epmanmeit», a micns BiiiHI — OBUICHHUMH Mena-
JSIMH Ta MEAAIITIO «3a TPYAOBYIO 10OJIECTHY.

[Ticns 3akinuenHs BifiHu Bomomumupy Iler-
POBHYY 3allpONIOHYBAIN IPOJIOBXHUTH BiICBKOBY
Kap’epy, aye BiH JeMO0iIi3yBaBCs Ta TIOBEPHYBCS B
yHIBEpPCHTET, Jic B 1946 polii Ha BiIMiHHO 3aKiHYHB
reoyioriuHuil (akynpTeT 3a crnenianbHicTIO «Ieo-
JIOTis.

VY uepsHi 1947 p. Bin OyB 3apaxoBaHMii Ha 110~
cajly CTapIIoro HayKoBOro criBpoOiTHuka Hayko-
BO-ZI0CITHOTO 1HCTUTYTY reosorii npu XY, skum
kepyBaB BuiatHuii BueHuil mpod. H.H. CobGones.
[Mapanensro B.I1. Makpiin 4ynTaB Ha MOTOAMHHIN
OCHOBI KypcH «IcTopuyHa reonoris» ta «3arajibHa
reosorisi» y XapKiBCbKOMY TFipHUYOMY 1HCTUTYTI, a
TAaKO)X Ha BEYIPHHOMY BiJUIUICHHI TEJarorivHoro
THCTUTYTY.

B 1950 p., micast po3dopMyBaHHSL iHCTUTYTY
reosiorii, MakpiJliHa nepeBenu y mrar reojIoriyHo-
ro ¢axymerery XJ1Y, criodarky Ha mocany BHKIIa-
nava xadenpu nerporpadii, a MOTIM - B. 0. JIOIICH-
Ta Kadeapu najeoHToorii. ¥ ToMy X poli B CTi-
Hax YHIBEPCHUTETY BiH YCIIIIHO 3aXHUCTHUB KaHIIW-
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JATChKy aUcepTamiio Ha Temy «buocTtparurpadus
U maneoreorpagus BEPXHEIOPCKUX OTIOKEHUH
ceBepo-3amagHoi OKpauHbl JJOHEIBKOTO KpsiKay, a
B 1951 p. O6yB 3arBepmxenuit JJAK CPCP B yue-
HOMY 3BaHHI JIOIICHTA.

He 3ynunstouuch Ha pgocsrHytomy, B.IL
MakpifiH TONOBKHB I1HTCHCHUBHI €KCIICAMIINAHI
pobotu # 3i0paB ¢akTHUHUI Marepian Ha Temy:
«bpaxuono/ibl I0OpCKUX OTIOKeHU Pycckoil miat-
(OpMBI U HEKOTOPBIX MpHJISKAIIUX K HEeH obmac-
Tei», SIKi 3ronoM 0pOpPMHB Y AOKTOPCHKY AMCEP-
Tamiro Ta 3axXucTuB i1 9 TpaBHsA 1958 p., mepedyBa-
I0YM B JOKTOPAHTYpl Mpu Kadenpi maaecoHTONoril
MOCKOBCBKOTO ~ JIep»KaBHOTO  yHiBepcuteTy. B
1966p. #ioro moHorpadis 3a i€ K TeMOw Oyna
BH3HAHA TiTHOIO Ieprioi mpeMii MOCKOBCHKOTO
CYCIIJIBCTBA JOCHITHUKIB IPUPOMHU, a TAKOXK CTajia
METOAMYHUM TIOCIOHUKOM JJIsSI YUCIIEHHUX acIipa-
HTiB 1 cTaxucTiB 3 iHmmx mict CPCP i comiamic-
TUYHUX KpaiH, 0 MpaIoBaiy Ha Kaeapi.

B 1960 p. Bomomumup IletpoBuu OyB 00pa-
HHUW 3aBigyBadeM Kadeapu 3araibHOI TeoJloTii Ta
naneontonorii X1V, a B 1961 p. 3arBepmkeHuit
JAK CPCP B yueHomy 3BaHHI nipodecopa. I3 1p0-
TO Yacy modascs Bi/utik Ounpm HiK 30-piuHuit me-
piom HOro HAyKOBO-TIEIATrOTivYHOI i OpraHi3aIiiHol
TUSIBHOCTI, Ky 3a MacmTabaMu 3po0JICHOro Ta
3HAYYIIICTIO JUIsl pO3BUTKY reojiorii B XY mMoxHa
MOPIBHATH JIMIE 3 TIEPiOAOM MisSUTBHOCTI TIPOd.
J.H.CobGoseBa — 3acHOBHHKA XapKiBCHKOI I'€0JIO-
TIYHOT IIKOJIH.

B 70-1 poku mMopdosoriuni Ta GiocTparurpa-
(biuni gochimkerHas Opaxionox Oyny po3IMUpeHi 3a
paxyHOK BHBUYEHHS iXHBOT MIKpOCTPYKTYpH # pe-
YOBHHHOTO CKJIaJly CKEJETy, a TaKoxk 3o00reorpadi-
YHOTO paiioHyBaHHS CBITOBOTO OKEaHy B ME3030H-
CBhKiii Ta KaWHO30MCHKIl epax. 3romoM 00'ekTaMu
nociimkens B.I1. Makpinina ta Horo y4HiB cTau,
KpiM Opaxiomno, TaKoXK JBOCTYIIKOBI i 4epEeBOHOTI
MOJTFOCKH.

3aranpHe ymcio yuHiB B.[1.Makpiaina Hapa-
xoBye 0mm3pKk0 60 0cib, y ToMy uucii 17 iHO3eMIIiB
3 bonrapii, B'etnamy, €runty, Mapokko, [lombui,
UYexociaoBauunau Ta FOrocnasii. 3 HUX 3aXHUCTHIIN
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KaHIUAaTChKI aucepranii 39 oci0, cTaau JToKTopa-
MH 1 ipoecopamu - cemepo.

Ho cBoei podotu Bomogumup IlerpoBud noc-
TiliHO 3aly4aB KoJer He Tinbku i3 XY, ane i 3 iH-
mux BY3iB i HayKOBO-IOCIITHUX YCTaHOB, IOC-
TIHHO MIKPECITIOIYH, IO PO3BUTOK HAyKH — IIe
Mpo1ieC KOJEKTUBHOI TBOPYOCTI.

[Ipans B.I1.Makpigina ofepxaja BHCOKY
orminky: B 1980p., B 175-f0 pidHUINIO 3aCHYBaHHSI
XapKiBCHKOTO YHIBEpCUTETY, HOMY OyJ0 MpPUCBOE-
HE TIouecHe 3BaHHS "3aciyKeHHH Jisd HayKd
YPCP". CripaBxaiM TpiyM(boM ydeHOTo 1 mearora
ctaino ioro 70-piuusi, Koau BiH OyB oOpaHuii moye-
CHHM 4JIEHOM BCecor3HOro majneoHTONIOTIYHOTO i
Bonrapcbkoro reoyorivHOTO CYCIIBCTB 1 HAropo-
JUKCHHH 1movYecHoro rpamoTtoro Minsy3a CPCP.

B 1991 p. Lenrpansua Pama Bcecorosnoro
najeoHTonorigHoro cycmiaberBa CPCP Haropomu-
na B.I1.Maxkpinina modecHUM AUTUIOMOM 3a (pyH-
JAMEHTAJIbHI JIOCHIJDKeHHsT OlocTparurpadii Ta
Opaxiornoj; Me303010 1 KaliHO3010, IPOOJIEM Majeo-
Oioreorpadii, TATOTOBKY KaapiB MaJICOHTOJOTIB 1
PI3HOCTOPOHHIO ~HAyKOBO-OpTaHi3amiiHy —[Iisiib-
HICTB y CYCIIJIbCTBI.

be3 mamoro 10 pokiB B.Il.Maxkpigia rotyBaB
JO BHJAHHS YHIKaJIbHOTO TBOPY, MPHUCBSIUCHOTO
aHaJi3y CTaHy Cy4acHOI naneoHrtouorii. [TosiBa i€t
npani y 1Box TomMax — «CoBpeMeHHasl MaJleOHTO-
norus. MeTojbl, HamnpaBleHHs, TPOOIEMBbI, TpaK-
Tryeckoe mnpuwiokenue» (M., «Hayka», 1988,
1989, min penakuieto B.B. Mennepa u B.IL.
MaxkpunnHa), 0 CTBOPEHA MPOBITHUMU (aXiBIIs-
MU 1 HE Ma€ aHAJIOTIB B CBITOBIiH JiTeparypi, BH-
KJIMKaJia BEJIMKE 3alliKaBJICHHsS B HaIlii KpaiHi i 3a
kopaoHoM. B.I1.MakpiniHy B CIiBaBTOPCTBI 3 iH-
muMu (QaxiBISIMU B Iid TIparii HaJeXWTh IIiCTh
O3B,

Bomogumup [letpoBud BCTUT MiATOTYBaTH i
BHJIATH I1Ie J1Bi BakiuBi mipatli — «[lameoHTomoris.
[punnunu  Haykw», 1mig  penakmiero  B.IL
Makpigina i O.C. Payriana, a Takox «Kparkwuii
MAJCOHTOJIOIMYSCKUI CIIOBaph» Wil PENaKIliero
B.I1. Makpiaina i I.C. bapckoga.
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CONDITIONS OF TRAPPED GAS ACCUMULATIONS
IN THE COURSE OF SELECTIVE FLOODING OF DEPOSITS

In the given article the authors have analyzed the mechanism of a gas reservoir trapping in the water-
flooded areas of deposits in conditions of water drive occurrence under stratal waters income to the gas-
saturated pore volume. It has been found out that the mechanism of trapped gas deposits by raising the level
of gas-water contact and selective flooding are fundamentally different by volumes of locked gas, the rate of
formation and approach to its production.

It has been found out already at the early stages of research that selective water streams intrude into
low-power high-permeable layers by section and the area of deposits reducing formation pressure. They dis-
sect the initial gas-saturated pore volume into several volumes, which are hydrodynamically-trapped in vary-
ing degrees. That is, it creates a hydrodynamic macroinhomogeneity of megavolumes accumulations, what is
the current effective gas-saturated pore volume amounts about 80-95%, and only 5-20% of the volume occu-
pied by the medium stratum water. Due to the layering (volatility) of the pore space in certain areas of the
collector layer there are observed "lithological windows", therefore the above and embedded in the section
selective water streams are connected and there is the effect of the cut-off and trapping of significant values
of gas by stratum water. It is concluded that it is during the selective stratal waters implementation is spread
the negative phenomenon of gas accumulations trapped which may be equivalent by volume to industrial
deposits. It is suggested that the trapped volumes of gas formed by selectively flooding are called hydrody-
namic-trapped gas accumulations. The conditions of their formation are researched on the basis of studying
the processes of selective deposits flooding of Timofeevska, Kotelevsky, Berezovsky and other fields.

On the assumption of characteristics of the hydrodynamic-trapped gas accumulations at the expense of
selective flooding it is offered in each case in the sequence to determine unflooded gas-saturated deposits
intervals and test them for subsequent extraction of dry gas.

Keywords: trapped gas, selective flooding, hydrocarbon deposits.
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THE STATE OF KNOWLEDGE AND RESEARCH PROBLEMS
OF THE MOUNT CRIMEA JURASSIC STRATOTYPES

On the basis of published literature and industrial geological reports data analysis of the Mount Crimea
Jurassic standard sections state of knowledge has been conducted. The history of the Mount Crimea Jurassic
deposits stratigraphic subdivision is traced. Stages in the study of suites stratotypes are distinguished.

First, units of general stratigraphic scale — tiers — have been distinguished in the Mount Crimea. Units of
local scale — suites — have been provided after the establishment of tiers. In the 20 th - 60 th years for the first
time the local stratigraphic units in the Mount Crimea Jurassic deposits were distinguished. The authors con-
fined to a brief description of units and did not give stratotypical characteristics. In the 70s - 80s the regional
stratigraphic scheme of the north-western coast and the shelf of the Black Sea Jurassic deposits by Y.V.
Teslenko, etc. was published. There are 19 suites on the scheme, 7 of them have been distinguished for the
first time. In 90 - 00 a new scheme of the Mount Crimea Jurassic deposits by V.V. Permyakov,
M.N. Permyakova, B.P. Tchaikovsky was presented. There were at first isolated horizons as well as 10 new
suites. The Mount Crimea Jurassic deposits key sections depth studies carried out in 1985-1990 by B.P.
Tchaikovsky preceded the publication of this scheme. 2nd half of 2000th — a current stage is characterized by
a sharp decline in the volume of ongoing geological survey, processing and compilation of accumulated geo-
logical information. Some sheets of the State Geological Map of Ukraine — 200 Crimean series were pub-
lished. According to the view adopted by its compilers and fully supported by the previous scheme, there
were distinguished 8 horizons that include 29 suites. Establishment of the Jurassic - Cretaceous boundary in
Eastern Crimea is an important scientific achievement at this stage.

Keywords: stratotype, suite, Mount Crimea, Jurassic, regional stratigraphic scheme.
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GEOFLYUIDODYNAMIC SYSTEM OF THE DNIEPER-DONETS BASIN —
FORMATION AND DEVELOPMENT

The Dniper-Donetsk cavity (as a basic structure- tectonic element of oil-and-gas bearing province) is an
integral part of the complement of the Rifocinum systems of the Eastern Europe platform and is an area of
intensive alteration of the earth's crust and overhead mantle.

Up till now within the limits of the cavity more than 200 deposits of oil and gas have been found in a
wide stratum range in Jurassic-Devonian and crystalline foundation rocks.

Tectonic activity in time is inferior to certain periodicity. On a background large periods rows are
distinguished of more shallow cycles, including the epochs of descending motions with the accumulation of
powerful layers of sedimentary rocks and active display of the differentiated ascending motions, attended
with erosive interruptions, new intensive deformation of sedimentary rocks by hydrochloric tectonics,
crushing of foundation and sedimentary cover.

Dniprovsko-Donetsk Depression is a part of the East European platform. It is an area of intensive
dislocation of the crust and the upper mantle.

The components of the given geological structure of the oil- and-gas-bearing basin, i.e. geological
structure — rock — water — oil — gas, are in continuous interaction. The availability of hydrocarbon deposits
depends on an active dynamic medium and space-time order of certain events and processes that occur when
the system develops.

The criteria of the underground mineral synthesis and pulsating flow of hydrocarbons into a sedimentary
rock are determined by the distribution of stable isotopes 13 C/12C in the whole variety of hydrocarbons.

Any prospects to find new types of deposits depend on the location of geodynamic layers of oil-and-gas
accumulation, as well as on favorable structural and lithofacies conditions of natural reservoirs.

Educed features of isotopic composition of hydrocarbon and thermodynamical calculations of design of
the system with C - H in the conditions of high temperatures and pressures allow more reasonably to develop
conception of mineral origin of oil and gas.

By the fundamentally new element of model of distribution of beds of hydrocarbon and hydrocarbon
deposit in the Dniper-Donetsk cavity there is set about periodic zonality, tectonic exfoliation cut, which is
determined by wave fluctuating motions and formation of resonance areas of the dynamic fields of tensions.

Keywords: fluid dynamic system, geological structure, stable isotopes *C / *2C hydrocarbon system
(HC system).
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DISCOVERY OF NEW GAZ AND CONDENSATE BEDS ON VESNYNSK DEPOSIT

According to the results of reconnaissance for seismic works on 3D technology in south and south-east
stock areas of Tarasivsk stock and prospecting for new deep holes NeNe 200 Tarasivsk, 107 Vesniansk a spec-
ified geological model of Vesnynsk deposit has been made on Upper Carboniferous sedimentations (mirror-
ing horizon of Vay).

In accordance with a structural map on mirroring horizon Va; (Cs, Vikoil LTD) south-east stock area of
Tarasivsk salt to stock within the limits of Vesnynsk-Karlovsk area are mirrored subparallel to stock by burst-
ing violation and four radial oriented upcasts with amplitudes from 100 to 450-500 m on four block: I is a
block of w. Ne 100/101; II-is a block of hole Ne 107; III- hole. Ne 103; IV - hole 105/105 demonstrational.

Mining hole Ne 107 is located in the elevated block separated from the west by radial to stock with up-
cast amplitude to 500 m from the tomentous block of w. Ne 103.

The features of gaz and condensate beds are considered and their geological description is given.

Thus, the results of the bore drilling and test of mining hole Ne 107 prospecting the industrial gas-
bearingness of productive horizon of K-3 (C3?) have been analyzed.

Mining hole Ne 107 opened the absolutely new type of gas and condensate beds in which there is:

— absence of general gas-water contact and, accordingly, elementary, base type of deposits;

— absence of quasiviscous high base type in a roofing bed;

— base type of beds in the combined unroof traps.

Keywords: reconnaissance for seismic works, base pressure, bed, stock, oil, gas, supplies of hydrocar-
bons
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GEOLOGIC FEATURES OF MULTILAYER HYDROCARBON FIELDS
AS BASIC DEFINITION OF CRITERIA FOR ADDITIONAL EXPLORATION

On example of Dnieper-Donets basin northern edge of multilayer fields, which have long development
history, the current structure of hydrocarbon reserves analysis has been carried out. The fact, that these hy-
drocarbon deposits concentrate significant oil and gas reserves that are not involved in development, has
been established. In geological study 14% of current reserves, evaluated only by results of geophysical stud-
ies of wells, have uncertain commercial value and so require additional exploration. Hydrocarbon reserves of
proven commercial value, in other words confirmed by testing, also have sizeable volume practically not in-
volved in development coming to 38%. Thus, within the bounds of Dnieper-Donets depression northern
edge, a significant part of total proven reserves of multilayer fields hydrocarbon deposits, over 50 % of them,
are not being developed. That question undoubtedly needs thorough study. According to the analysis of struc-
tural-tectonic, lithological, facial, petrophysical factors, development data and the current structure of hydro-
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carbon reserves geological structural features of multilayer deposits have been established and three key cri-
teria of their additional exploration have been defined. The first is the advisability of additional exploration
only of gas reserves with uncertain commercial value. Second - additional exploration of pools with uncer-
tain commercial value together with «commercial» gas reserves, which are practically not involved in devel-
opment. These criteria are proposed to be applied during gas deposits additional search in Druzhelyubivka,
Borysivka, Maksalske, Chkalivka, Vilkhove, Eugenievka, Krujylivka and Yuliivka fields. Third - additional
exploration of main deposits, followed by drilling in their underexplored areas.
Keywords: multilayer fields, hydrocarbon deposits, geological features, additional exploration.
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PALEOGEOGRAPHIC ANALYSIS OF CALCAREOUS NANNOPLANKTON DISTRIBUTION
IN LATE CRETACEOUS OF SOUTHERN UKRAINE

During the Early Cretaceous of the studied area had open access to thetic water masses and was closed
from the north, which has led to the development of thermophilic nannoplankton. In particular, the wide de-
velopment Nannoconaceaa unknown in boreal sediments.

As a result the Albian transgression since Cenomanian opens access to the boreal water masses through
Russian sea that leads to the appearance of individual representatives nanocomplex coldwater communities.

Experiencing the greatest impact northern periphery of the studied areas: the north-west there is a rela-
tively small penetration of boreal species across northern Europe (Repagulum parvidentatum, Mennerius
cornuta, Axopodorhabdus albianus, Prolatipatella multicarinata, Seribiscutum primitivum, Polypodorhab-
dus madingliensis, Manivitella gronosa, Lucianorhabdus arcuatus, Gaarderella granulifera) and the north-
east through the Konka - Yalynsk depression connection is established with the colder waters of the Russian
Sea (Misceomarginatus plenoporus and Repagulum parvidentatum).

Also in southern territory in the Crimean Mountains in the Upper Cretaceous deposits across single
tropical species: Uniplanarius trifidus, Quadrum gartneri and Micula mura.

For the first time climatic differentiation begins to appear even in Coniacian. Species Eiffeluthus eximi-
us become numerous in the south, and the species Kamptnerius magnificus prevails in the north.

Climatic zones must be taken into account when drawing up and use of regional stratigraphic schemes.

Keywords: calcareous nannoplankton, Cretaceous, paleogeography, Southern Ukraine.
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UNDERGROUND WATER RESOURCES OF KHARKIV REGION AND STRATEGY
OF THEIR USE FOR WATER SUPPLY OF THE POPULATION

The article it relevant to questions of development strategy of resource use of groundwater for drinking
in Ukraine as a whole and Kharkiv region, in particular. The problem of providing the population with quali-
ty drinking water and sustainable water supply for household and industrial needs is one of the most im-
portant issues for each state. Water resources in Ukraine are very unevenly distributed, so different adminis-
trative units have insufficient water supply. Surface water as a source of water supply is extremely vulnerable
in technogenesis because the reliability of water supply is largely dependent on the degree of groundwater
use more protected from negative external influences. Therefore, the main objective of this paper was to de-
velop the basic principles of the strategy of groundwater resource use for drinking water in Kharkiv region.
This was reviewed and the analysis of the main features of the state of underground water resources, the
main problems of water use and water supply of populated cities in Kharkiv region has been conducted. We
have considered and analyzed inferred resources of major groundwater aquifer area used for water supply
purposes. A forecast map of production resources and drinking groundwater in settlements of the region has
been constructed and analyzed. Types of drinking water intakes of groundwater area and the degree of their
content of toxic elements have been developed. The level of water supply of villages in Kharkiv region has
been measured to ensure residents of rural areas with drinking water quality regulations. As a final result, the
objective strategy on the issue of water resources of underground water - determination and substantiation of
ways to expand the use of groundwater for the population of Kharkiv region with quality drinking water to
the full or partial transfer of drinking water to more protected water sources from contamination has been
developed. The basic principles of the strategy and the main problems the solution of which will ensure ef-
fective implementation strategy have been considered.

Insufficient water supply of Kharkiv region from underground sources and lack of financial opportuni-
ties for the development of water complex of Kharkiv region require a gradual, sequential and systematic
implementation of the principles and strategies of groundwater resource use for drinking water. The mecha-
nism of this strategy implementation involves the development of complex measures to increase the use of
groundwater for drinking water supply to Kharkiv oblast state, regional, local and site level organization
which must be carried out using organizational, legal, financial, economic and institutional facilities.

Keywords: underground water resources, the quality of drinking water, Kharkiv region, the strategy of
using, projected resources, operational resources, withdrawals of groundwater aquifers and complexes, water
supply assessment.
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GEOTHERMOBARIC FEATURES OF BORYSIVSKY FIELD
AND THEIR CONSIDERATION IN GAS RESERVES CALCULATION

Borisivsky gas condensate field is situated at the northern edge of the Dnieper-Donets basin. Both eli-
sion and thermodehydration sections are involved in the lower hydrogeological floor (stage) of the field’s
cross-section according to the vertical hydrogeological zoning. As a result, differences of reservoirs’ pressure
aspects are observed in the sections. Deep fluid reservoirs are characterized by abnormal reservoir pressure
and another hydrogeological parameters change much as well. Estimation of gas reserves as example was
used to show how initial temperature-pressure conditions were defined in reservoirs. Graphic-analytical
method of mid-reservoir gas pressure calculation is based on the fact that the reservoir pressure and the water
drive system pressure at the gas-water contact are the same. Therefore, it is necessary to know distribution of
the water drive system pressures around the field. If data of measured pressure are available, the mid-
reservoir pressure can be calculated by the barometric formula.

The definition of initial temperature and pressure conditions of the horizon V-19 showed that both the
standard graphic-analytical method and calculated by the barometric formula can be used. Furthermore, these
methods do not lead to large errors in the definition of the initial pressure in the reservoir, for the residual
thickness of sedimentary strata in the thermodehydration section at the northern edge does not contribute to
the formation of reservoirs with abnormal pressure, and gas-water contacts can be located at the basement.

Keywords: initial temperature and pressure conditions, thermodehydration section, estimation of gas re-
serves.
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GEOLOGIC STRUCTURE AND NEW STRATIGRAPHIC COMPLEXES
HYDROCARBON-BEARING PERSPECTIVES OF EASTERN POLTAVA FIELD

Modern drilling results gave possibility to detail Eastern Poltava gas-condensate field geologic structure
and discover new productive horizons. Further perspectives are connected not only with research of missed
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and weakly studied Carboniferous system of Kasymian and Moscovian deposits, but also with regional pro-
ductive Permian and Mesozoic complexes.

Eastern Poltava Carboniferous complex has gas-bearing stage reaching 1,3 kilometres in height, low
outcontours of underground waters activity and complicated reservoir lithology. Carboniferous psammites
has complicated condition of bedding and inconstant lateral and vertical filter capacity. Upper part of Car-
boniferous system in the area is almost completely gas-saturated formation with large potential of hydrocar-
bon-recovery, that can effectively be realized using modern influx intensification methods.

In Nykytivka and Sloviansk suites of Lower Permian Asselian stage gas-bearing limestones and dolo-
mites beds were found by means of log in several wells. A few test attempts of these objects on the field till
now did not give any positive results, possibly on account of drilling and testing technology problems.
Commercial gas-condensate accumulations of this part of stratigraphic section have been proved on closely
situated Mashivka field.

Triassic and Jurassic perspective complexes occupy upper oil and gas bearing stages in DDD. On East-
ern Poltava uplift they are not covered by any detailed research. In Middle and Lower part of Mesozoic er-
athem on depth of 1000-2100 m on the structure sand and sandstone reservoirs are widely spread, reliably
isolated from infiltrational hydrogeologic laver by thick clay groups of strata. Not far from Eastern Poltava
field, in Solokha-Dykanka rampart, mesozoic commercial oil and gas accumulations in Solokha and
Runivshchyna field were discovered a long time ago.

Eastern Poltava field has huge potential of commercial gas supply increase. As pointed by contemporary
search experience in adjacent fields, oil pools can be discovered here in wide stratigraphic compass.

Keywords: research, horizon, sandstone, deposit, gas.
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GEOLOGIC CONDITIONS OF PROSPECTING AND DEVELOPMENT
OF HIGH VISCOCITY OILS AND NATURAL BITUMEN

The current state of study of high-viscosity oil and natural bitumen allows to claim with confidence that
they significantly differ from common oil. They differ by the chemical composition, physical and chemical
properties, structure of a deposit and a collector, as well as by the structure of a pore space and the structure
of liquid saturation. Therefore the methods and approaches used by the searches, exploration and develop-
ment of the traditional oil pools can't directly be implemented on the deposits of high-viscosity oil and natu-
ral bitumen. Thus, it is necessary to develop an evidence-based approach which will consider their specifics
for successful searches, exploration and effective development of the deposits of high-viscosity oil and natu-
ral bitumen.

Profound study of geological aspects of the bitumen deposits bedding conditions allowed toallocate the
expected criteria for the zone and local forecast of oil-bearing. It is established how features of a geological
structure of high-viscosity oil and natural bitumen deposits can influence an assessment of their stocks. It is
considered that structure of a pore space and the structure of liquid saturation influences a choice of methods
in development of the deposits of high-viscosity oil. The result of the conducted research gives the chance to
draw a conclusion on inexpediency of high-viscosity oil and natural bitumen deposits development by means
of classical flooding and pumping of gaseous agents.

Keywords: high-viscosity oil, natural bitumens, deposit, liquid saturation.
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TAPHONOMICAL FEATURES OF THE UPPER EOCENIAN FAUNAL COMPLEX
FROM MANDRYKIVKA BEDS (DNIPROPETROVSK, UKRAINE)

Mandrykivka Beds are treated as a non-uniform taphoherm body formed in different habitats of the
littoral, including areas of coral buildings of the Late Eocene basin. The unique systematic diversity of the
Mandrykivka faunal association is provided through accumulation and mixing of residues of various
ecological niches of littoral and coral habitat representatives. There are lithological variations in the
Mandrykivka Beds area: onkoliths’ bioherms, beach coral sands, algae thickets, etc. Mandrykivka Beds are
studied on more than 2,5 km? area in the quarry “Rybalsky” (Dnipropetrovsk) . In the south-eastern slope of
the quarry “Rybalsky” deposits of the littoral zone are located. These include numerous remains of “patella”-
gastropods, diverse epifauna (Chama, Spondilus, Dymia, Vulsella, Vermetus, Balanus), granite and gerbils
pebbles In the southern slope of this quarry the dominant rocks contain the shells remains of the sandy
bottom inhabitants (Glycymeris, Arca, Barbatia, Acturellina, etc.) and inhabitants of algae, too (Turritella,
Mesalia, Tectus etc.). The representatives of the littoral zone are relatively small. Fossil reefs bodies are not
found, but the remains of colonial corals are ubiquitous (at least 22 species). There are other facies of the
Upper Eocene too (carbonaceous, dark-colored clay with remnants of Spongia) in the quarry
“Rybalsky”apart Mandrykovka Beds.

Keywords: taphonomy, Upper Eocene, Ukraine.
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CONCEPTUAL SYNERGETIC GEOLOGICAL AND HYDROGEOLOGICAL MODEL
OF SUFFUSION AND KARST DEVELOPMENT IN CARBONATE ROCKS
ON THE TERRITORY OF SVYATOGIRSK MONASTERY

Causes of geodynamic processes of suffusion and karst formation in carbonate rocks have been consid-
ered. It has been determined that the main factor in their formation is groundwater with different origins and
directions. Their filtering in the array of loamy-Cretaceous rocks is provided by three systems of cracks —
exogenous (weathering), lithogenic (diagenetic) and tectogenous. It is shown that suffusion processes that are
the result of mechanical activity of groundwater, take place in parallel with the processes of karst formation
due to chemical interaction of the components of "rock - water" with different genesis in carbon dioxide. Ac-
cording to the results of isotopic analysis of carbon heavy isotopes in minerals it has been found out that its
genesis in epikarst products meets atmospheric, and the matter of aragonite tectonic cracks — depth genesis.

A conceptual synergistic spatial geological and hydrogeological model of suffusion and karst formation
in rocks of Upper Cretaceous carbonate "chalk rock™" has been built for the first time on which the historical
and architectural monuments of Svyatogirsk monastery stand. This model allows to determine possible geo-
logical risks to monastic buildings and develop a method to protect them from destructive geodynamic pro-
cesses.

Keywords: ground water, carbonate rocks, fault, carbon dioxide, filtration, suffusion, karst, geodynamic
processes, thermal mass transportation, historical and architectural monuments.
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FEATURES OF GEOLOGICAL STRUCTURE AND PROSPECTS
OF GAS CONTENT IN ZMI1V BASEMENT LEDGE

Has been reviewed the geological structure and prospects gas content of Zmiiv the basement. It was
found that the nature of degree of saturation of hydrocarbons is depends from structure of traps and lithologi-
cal structure.

Zmiiv structure is mostly in Zmiiv district of Kharkiv region. Tectonically it is confined to the northern
edge of the Dnieper-Donets basin, which is part of Dnieper-Donetsk avlakogen.

Zmiiv basement ledge as a raised unit of the Precambrian basement is a slab, within which no Devonian
salt-bearing deposits. Precisely because of this in the sedimentary cover is not enough movably fluid thick-
ness of rock - salt, which could contribute to the oil and gas structure formation.

Lateral movement of gas flow and condensate in the direction of raising layers occurred exactly on the
places of discontinuous faults. As a result of obstacles such as deep faults and salt rods, transverse directions
of migration formed. The main reasons for the migration is compacting of sediments and squeezing forming
fluids in thinning areas. Thus, there was saturation of traps by gas and condensate.

Sedimentary rocks speech presented terrigenous carbonaceous sediments of the Paleozoic, Mesozoic
and Cenozoic, are broken faults of different directions and salt rods. This paved the way for the formation of
different origin and form hydrocarbon traps. Among them are dominated tectonic- and lithologic-shielded
varieties.

Analysis of geological, lithological and tectonic research site features research allowed to define a pos-
sible migration route and directions hydrocarbon fluids and place their accumulation in traps not only in the
basement rocks Zmiev, but also in the northern part of the near edge zone Dnieper-Donets basin.

Keywords: hydrocarbons, structure, migration, trap, reservoir.
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MESOZOIC SYSTEM OF DDD: PERSPECTIVES, EXPLORATION
AND OIL AND GAS BEARING ESTIMATION METHODS

Oil and gas perspective Mesozoic complex in Dnieper-Donets depression includes Triassic, Jurassic and
Lower part of Cretaceous systems. Its common thickness can reach one kilometer and much more. The de-
posit complex widely spread in Preaxial and Northern near-edge zones of Depression. Geologic and log data
about potential Triassic and Jurassic rocks hydrocarbons bearing on several of tens local structures, not in-
cluding here already known Mesozoic fields, there exist missed productive layers and even stratigraphic
complexes, point on exclusive interesting character of this exploration direction. The fact is strange and hard-
ly explainable, but since 1960s years systematic study of Mesozoic rocks in Eastern Ukraine has not been
executed. Meanwhile, there are no theoretic foundations which contradict to possibility of Mesozoic com-
mercial hydrocarbon pools forming on most part of Eastern Ukrainian oil and gas bearing basin territory, on
the contrary, most of its uplifts have favourable genetic, migrational and accumulative terms of Triassic, Ju-
rassic, and probably Cretaceous hydrocarbon pools existence. Triassic and Jurassic systems deposits of DDD
characterized by small and middle bedding depth, freandly thermic, pressure and hydrogeochemical envi-
ronment. Perspective folds and uplifts mostly sityated in areas with convenient search and development in-
frastructure. Rational searching complex of works, directed on Mesozoic pools discovery and commercial
exploitation proposed.

Keywords: log, section, resources, pool, exploration.
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IDENTIFYING RESERVOIRS FOR GEOLOGICAL AND TECHNOLOGICAL RESEARCH
IN THE THIN SANDSTONES ON THE EXAMPLE OF THE SOUTHERN ZONE DEPOSITS
IN THE BORDER DNIEPER-DONETS BASIN

This work is dedicated to one of the methods for detecting thin sandstones in the example of deposits of
Dnieper-Donets Basin. When the thick seams need for detailed study of low power may arise, now the ques-
tion is very relevant. Thin gas-saturated layers have been repeatedly disclosed with the help of geological
and technological research. Geological and technological studies provide an instant solution to the problems
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regarding the lithology of the well with the specification of physical and chemical properties of rocks, pre-
dicting geotechnical complications to update interval of coring control at the opening of gas-bearing hori-
zons, partial monitoring of the wells and surface equipment.

Application of GTR made a positive contribution to the study of lithologic and stratigraphic section
well. No wonder these studies are an integral part of the complex methods used to study well because tech-
nology research and interpretation of received information must be based on rational integration of geologi-
cal and technological, geophysical and hydrodynamic methods of research in the interests of effective and
prompt exploration of productive strata using all acquired information.

Using complex research methods we were able to establish not only the thin seams of sandstones, which
are gas-saturated, but also to set the power and depth of their occurrence.

Keywords: GTR, thin layers, hydrocarbons, deposi, gas indications, well.
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CLARIFICATION OF VILHIVSKYI’S CONDENSATE FIELD DEVELOPMENT INDICATORS
BY THE METHOD OF RESERVOIR PRESSURE DROP

The method of reservoir pressure drop as one of the main methods used to address the additional explo-
ration of gas condensate fields (on the example of Vilhivskyi GCM) has been considered. Appropriate calcu-
lations were made using this method, which specified the development indicators for the period from 2013 to
2018. The current state of Vilhivskyi gas condensate field deposits development has been analyzed and op-
tions for development have been justified. There are I, Il, I1l and 1V operating facilities in Vilhivskyi field in
industrial design. As of 01.10.2013, on the eastern vault | the object is developed by one borehole, which is
currently in the overhaul, the second facility - by the two wells (w. 57, 61), the third object - by one hole (St.
60), the fourth object - by seven wells (w. 51, 52, 53, 54, 55, 58, 84). On the western vault | object was
worked out by well 26, which was closed in 1993 due to flooding, Il object is being developed by one bore-
hole (w. 9), the third object - by one borehole (w. 81), IV object — by nine wells (w. 59, 62, 63, 64, 65, 70, 80,
82, 83).

Keywords: bedded system, analysis development, productive characteristics, unrecoil, to develop.
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SPASE-TIME TENDENCIES OF AIR TEMPERATURE CHANGE
IN CLIMATE WARMING PERIOD IN THE TERRITORY OF UKRAINE

The problems of spatial and temporal characteristics of patterns in air temperature changes during the
warming climate in Ukraine have been considered. After analyzing the statistics of hydrometeorological data
of meteorological stations in Ukraine for 1970-2014, it has been shown that annual temperature for the 100-
year period within the territory of the study has changed by 3,1-3,5 °C, and changes in monthly temperatures
have showed more tangible fluctuations in air temperature and especially it is typical for the summer months,
where the temperature difference between the period of warming and cooling during the months of July and
August is 5.3 and 5.1 °C, respectively. Methods of mathematical statistics and, in particular, the analysis of
variance indicated a temporary change in the distribution of annual and monthly temperatures and placing
them on the hierarchical levels. Analysis of changes in air temperature distribution during the warming peri-
od of climate in Ukraine has showed that the average annual temperature from 1970 to 2014 in Lugansk was
8.1 °C, in Kharkov 7,4 °C in Lviv 6,7 °C. If we compare the temperature variation of the air for 40 years
with these long-term studies, we arrive at the conclusion that the climate in Ukraine is gradually warming,
but in the east of the country it is more pronounced.

The method of spatiotemporal analysis of patterns in air temperature change during climate warming in
Ukraine unifies meteorological characteristics of these years, and can be used to solve specific problems in
different sectors of the economy.

Keywords: weather, climate, temperature, hydrometeorological conditions, methods of mathematical
statistics, analysis.
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ENVIRONMENT AS AFACTOR OF THE SPATIAL ORGANIZATIONS OF THE BIG CITY
(ON THE EXAMPLE OF THE CITY OF KHARKIV)

Organization of the big urban spatial system is a difficult process which depends on environment, popu-
lation, settlement, production specialization, economic activity, etc. Environment, in our opinion, is a prima-
ry factor.

The main purpose of the article is the social and geographical analysis of environment of Kharkiv city
for definition of their influence on formation of the spatial urban organization.

Relief, river system, climatic conditions, soils, flora and fauna of the area as components of the envi-
ronment have significant impact on the features of the urban environment formation. The flat city relief in
Kharkiv and straight gullies and ravines are favorable factors for creating urban space optimized system.
Relatively smooth surface allows construction of any architectural designs without the probability of further
destruction due to adverse natural conditions. A large number of rivers in the city have a great influence on
the formation of its spatial organization. Rivers in the city are used for drinking, agricultural water supply,
fishing, recreation and irrigation. The zone of high pressure of Voyeykov-Brounov crossing the city forms
the stable weather and the absence of strong winds, which allows high-rise construction of buildings and re-
duces the likelihood of natural disasters. Soils territory is favorable for farming in the city and suburban are-
as. Forest-steppe flora and fauna are changing through human impact.

Natural conditions of the city of Kharkiv allow to generate an optimal urban structure.

Keywords: environment, Kharkiv city, relief, rivers, climate, soil, flora, fauna.
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FORMATION FEATURES OF WARM PERIOD FLOODS
ON THE RIVERS OF MOUNTAIN CRIMEA

The article analyzes the conditions of floods formation in the warm period on the rivers of Crimean
Mountains. To illustrate the water regime of the rivers in the considered area the runoff hydrographs with
pronounced floods in warm period have been built. Their analysis allowed us to determine that the floods of
the warm period of the year on the rivers are not observed at one time: on the rivers of the western part of the
northern slope of the Crimean Mountains maximum discharges of the warm period are observed more often
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in April and July; on the rivers of the southern coast of Crimea - from April to August, and on rivers of the
eastern part of the northern slope - in the spring.

In Crimea, 80-85% of the annual precipitation falls as rain. The number of days with rainfall ranges
from 80-130 in the steppe regions to 150-170 — in the mountains. In the summer in the Crimea there are no
more than 5-10 days with rains in the month. On the rivers of Mountain Crimea rainstorms are causing flood-
ing accompanied by destruction of eroded rocks. In fact, in heavy rainfall not water — but a mix of earth and
stones are flowing. Such flows destroy bridges, wash away roads, the fertile soil layer. Rainstorms never
cover the entire Crimea. They typically fall in any one area. Most often heavy rains and downpours occur
within one day and only in winter are possible within a few days.

Generalization of data on the distribution of the maximal rainfall of warm period have revealed that the
most frequently observed maximum rainfall of 71-90 mm (27.3%) is also typical of the formation of floods
in warm season rainfall in the range of 31-70 mm (the sum frequency of their occurrence is 40.9%).

Rainfall forming floods tend to increase with the height of the watershed, but the coefficient of this rela-
tionship is not significant.

Our study has allowed to determine that a material effect on runoff in the period of catastrophic floods
have factors such as karst, watershed area and forested.

Keywords: water regime, rain floods, the maximum flow.
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THE INTANGIBLE NATURAL RESOURCES (INR) IN THE ASPECTS OF NATURAL CAPITAL
OF NEW GEOGRAPHY: SOME PERSPECTIVES FOR UKRAINE

Background. Intangible natural resources are properties of nature, whose consumption does not cause
exclusion and transformation of substances and energy but provides benefits as an ecological rent in econo-
my, society and personal satisfaction of human needs. To the greatest extent, it concerns the resort and recre-
ation industry, which is becoming more and more significant in the economy of many countries.

Summary of the literature. Attention to non-material aspects of environmental protection and nature
management for the needs of economy is increasing. European techniques involve sociological questionnaire
apparatus for its evaluation. This process is rather tedious, lengthy and expensive.

Aim. The presentation and analysis of the existing methodology based on quantitative evaluation of the
intangible natural resource potential, as well as offering a new way of such evaluation using the subjective
component of the complex subject-object approach and geoinformation technologies.

Results. The geosocial advisory service would contain maps of environmental comfort based on the
principle of the unity of time and space. The user can evaluate the quality of service time in the places that he
visited (places are organized and classified by layers), and he will get personalized recommendations about,
first of all, places for tourism and recreation. This service will create a set of axiological reports on classified
landscapes.

Conclusions and further work. Service offered in this article can be a modern and effective way for
comprehending the importance of nature as a producer of intangible benefits. In coming years, the practical
implementation of the proposed service will occur.
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USE OF STOCHASTIC MODEL FOR A LONG-TERM FORECAST
OF WATER QUALITY FROM GROUNDWATER AQUIFER
OF KHORRAMABAD AND SHIRAZ INTERMOUNTAIN BASINS

Long-term prognosis of groundwater aquifers water quality in Khorramabad and Shiraz basins of west-
ern Iran is an important part in evaluation of groundwater operational reserves. Such a forecast (for 1 year or
longer) has been proposed based on the study of the laws of fluctuations in water quality in the past, reflect-
ing the impact of the main factors on the water regime and the interaction in the system

Interaction between water-rock occurs during movement of groundwater. In this connection, it seems
appropriate to look for in the ranks of such fluctuations legitimate (harmonic) components, which are possi-
ble to predict.

The investigated process can be random, i.e. the action is determined by a variety of factors that cannot
be currently analytically accounted, and is subject to the normal distribution law. Such a process is character-
ized by rapidly decreasing normalized correlation function.

The investigated process in addition to the random component may contain one or more periodic com-
ponents. The normalized correlation function of the number of decays acts much more slowly than in the first
case, and must contain the harmonic components with one or another correlation time.

In the first case, the original number of observations does not contain regular components, i.e. is deter-
mined by the random component in the second — in the initial data series, there are legitimate components
that can be extrapolated to the future.

For the preparation of long-term forecast a stochastic model of hydro-chemical process is proposed,
which can be represented by a sum of several harmonic components, complicated by the random component.
The model is implemented on a PC using mathematical calculations package MathCAD 2000 Professional.
Information is given in the form of discrete data of hydrochemical observations, for example, per diem,
monthly average or average value of the mineralization, any chemical element or substance.

Long-term prognosis has been compiled using data on changes in salinity and hardness of groundwater
basins of Khorramabad and Shiraz for the past 10 years.

These results show that if the original number of oscillations of mineralization and water hardness is de-
composed into periodic components entirely or with a small amplitude residue, the forecast of the changes in
the groundwater is not difficult. If after selecting there is a random component with considerable amplitude,
it is possible to make the forecast of the general direction of the process.

Keywords: Western Iran, Shiraz and Khorramabad groundwater’s basin, groundwater aquifer, hydro-
chemical process, water quality, initial data, stochastic model, harmonic components, long-term forecast, the
overall thrust of the hydrochemical process.
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TRANSFORMATION OF LIGHT HYDROCARBON ACCUMULATIONS
THAT POLLUTE THE GEOLOGICAL ENVIRONMENT

This article considers the laws governing the formation of secondary accumulations of petroleum hy-
drocarbons in the subsurface. This refers not only to “lenses” of light petroleum hydrocarbons, which for
large dimensions, in fact, create a strong impact and cause increasing attention as a source of the threat of
environmental pollution, but also “man-made deposits”. No less interesting in theoretical and practical terms
are accumulations of hydrocarbons in vadoze zone and below the water table. It should not be restricted to
consideration of only the mobile petroleum products. Noteworthy are accumulations of dissolved, sorbed and
gaseous hydrocarbons. A typification system of petroleum hydrocarbons accumulations was developed based
on the results of the analysis of our exploration on contamination areas in Ukraine and generalization of the
known publications. All petroleum products accumulations have the ability to transform the areas of distribu-
tion, forms of already existing and change the qualitative composition of the pollutant.

From the authors' point of view, the change of the physical state, chemical composition and the spatial
distribution of oil products polluter due to the impact of the natural and anthropogenic factors, means the
transformation of pollution sources of the geological environment with oil products.

In this work, the authors limited themselves to only the spatial transformation of the oil products pollu-
tion sources and the related processes of the oil pollutant physical state change.

A special table in the article could be an example of the systematization of all these parameters. This
technology can be used to plan monitoring research, design remedial actions and implementation of the ex-
pert system.

Keywords: light petroleum products, petroleum hydrocarbons, geological environment, hydrogeologi-
cal conditions, transformation of pollutant accumulations.
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TECHNICAL AND ENVIRONMENTAL AND ECONOMIC PERFORMANCE
OF ADVANCED TECHNOLOGIES UTILIZATION OF VALUABLE COMPONENTS
FROM LARGE-CAPACITY INDUSTRIAL WASTE

The reasons for the accumulation in Ukraine huge amount of large-capacity metallurgical wastes. The
analysis of the formation and distribution of industrial waste in the industrialized regions of Ukraine shows a
steady increase in their volumes. It indicates that man-made mineral resources that represent significant val-
ue as objects of potential prey, require special geological and economic and technological study. A number of
methods to reduce the volume of large-capacity waste and the creation of environmentally friendly produc-
tion replacing imports of steel products. We describe a systematic approach to assessing the environmental
and economic development of technogenic deposits. Peculiarities of economic evaluation is laid in a feasibil-
ity study of investments, taking into account the cost of environmental protection measures in the planning of
the development of technogenic deposits.

It is noted that the economic feasibility of the use of associated minerals and components of industrial
waste is determined by comparing the cost of additional by-products obtained and additional capital and op-
erating costs associated with obtaining such information. As example, the impact of the slurry tank on the
environment are considered aspects of the approach to the organization of production of components and the
determination of the economic effect of utilization of associated minerals. In this case, the complex fields
that have a number of components can be regarded as basic minimum industrial content is calculated accord-
ing to the content of one of them with a maximum recoverable value in this technogenic deposits. The fea-
tures of the indicators of environmental pollution. Also given the potential, prevent, compensated, and the
remaining liquidated damages. It is shown that special attention should be paid to the separate storage of in-
dustrial waste by type of formation of technogenic deposits, which simplifies the process of recycling.

Keywords: natural environment, ecological and economic damage, sludge storage, reclamation, envi-
ronmental impacts, waste, toxic waste, objects and subjects of influence.
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ESTIMATION OF CENOMANIAN-CALLOVIAN GROUNDWATER COMPLEX OF POTABLE
WATER VULNERABILITY IN KYIV BASED ON ISOTOPE- RADIOCHEMICAL DATA

A present-day analysis of ground water conditions use by Kyiv population from well- water supply has
been carried out. The results of investigation are directed to reveal the hydrogen radioactive isotope — tritium
distribution regularity in the city wells.-rooms By means of geoinformational system ArcGIS the map-
scheme of tritium distribution in cenomanian-callovian groundwater complex was constructed. It shows that
isotope-radiochemical data can serve as an effective instrument to determine groundwater complex vulnera-
bility to contamination.

One of the dominant sources of potable water supply in Kyiv is cenomanian-callovian groundwater
complex. From the point of view of subsurface geology cenomanian-callovian groundwater complex is con-
sidered as covered on the right-bank of Dnieper river (apart from Obolon’) and as conditionally covered on
the left-bank. With the aim to supply the city population with pure water the wide network of well-rooms has
been installed since 1997; the number of well-rooms has been constantly growing. The water quality in well-
rooms is controlled in order to reveal the exceeding boundary permissible concentrations corresponding to
norm, however the present well-rooms water quality control has a local character and doesn’t allow to sys-
tematically estimate the ground water vulnerability to man-caused influence in area extent. The author has
investigated hydrogen radioactive isotope — tritium distribution regularity in cenomanian-callovian ground-
water complex as an indicator of ground water vulnerability to man-caused influence. The investigation re-
sults give grounds to assert that there is a danger of anthropogenic transformation of underground hydro-
sphere from the point of view of potable ground water quality changes towards it’s deterioration.

Keywords: ground water vulnerability, potable water supply, isotope-radiochemical data, anthropogenic
transformation of underground hydrosphere.
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GEOECOLOGICAL MONITORING OF DANGEROUS LOCAL GEOCHEMICAL OBJECTS
IN URBAN ENVIRONMENT BY REMOTE SENSING

For historical reasons the city of Donetsk happened to be the territory of intensive mining and beneficia-
tion of coal territory, so it acquired a unique townscape which organically combines urban developments and
giant dumps (more than 50) — most of them are man-made relics of the early industrial era and coal mine
construction.

The authors examine the correlation between the salinity of refuse dumps of mining industry with their
vegetation dynamics and its metamorphosis based on remote sensing data. In this paper data from the satel-
lite system LandSat 5 TM are used for the summer and autumn periods. 11 refuse dumps were selected for
the research. The use of satellite data of LandSat 5 TM for estimating landscape-geochemical characteristics
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of refuse dumps rocks and processing plants in Donetsk has showed the perspective of this scientific method
in relation to other objects that undergo complicated processes of landscape-geochemical transformations.
The effectiveness of index calculation Normalized Difference Salinity Index (NDSI) and Salinity Index (SI)
was confirmed by calibrated digital images of refuse dumps undergoing geochemical transformations.

Moisture Stress Index (MSI) and Normalized Difference Vegetation Index (NDVI) turned out to be ef-
fective. Comparison of indices NDVI, which was calculated for particular refuse dumps on different dates of
the summer-autumn period within 15 years, gave an opportunity to establish the trends of overgrowing the
refuse dumps with natural vegetation, including those which may indicate the geochemical activity of rocks.

The analysis has showed that refuse dumps with a relatively-reduced salinity are characterized by partial
overgrowing, whereby, according to observers, an air-water regime of the substrate is changing, and its mois-
ture content is one of the main conditions for the further development of the vegetation.

Keywords: geoecological monitoring, salinity index, vegetation index.

References

1. Chervanyov, I. and Burdun, I. (2013). The researching of components of heat radiation of refuse dumps of refuse
dumps on the territory of Donetsk. V.N. Karazin Kharkiv National University Bulletin. Series Geology, Geography,
Ecology, 38, 173-176 (in Ukrainian).

2. Forman, R. (1995). Land Mosaics: The ecology of landscapes and regions. Cambridge, UK: Cambridge University
Press, 632.

3. Glazovskaya, M. (1988). Geochemistry of Natural and Technogenic Landscapes of the USSR. Moscow, Russia:
VWsshaya Shkola, 328 (in Russian).

4. Malysheva, L. (1998). The landscape-geochemical evaluation of the ecological condition of the territories. Kyiv,
Ukraine,131 (in Ukrainian).

5. Ochieng, G., Ojo, O., Otieno, F. and Mwaka, B. (2013). Use of remote sensing and geographical information system
(GIS) for salinity assessment of Vaal-Harts irrigation scheme, South Africa. Environ Syst Res, [online] 2(1), 12.
Available at: http://link.springer.com/article/10.1186%2F2193-2697-2-4#page-1 [Accessed 3 Jun. 2015].

6. Perelman, A. and Kasimov, N. (1991). Geochemistry of landscape. Moscow: MSU, 610 (in Russian).

7. Torokhova, O. (2007). On phytotoxicity of Donbass industrial waste discharge rock. Industrial Botany, 7, 80-84 (in
Russian).

8. Torokhova, O. and Agurova, I. (2009). Dynamics of salification and humidity of substrates in coal mine dumps in
Donbass area. Industrial Botany, 9, 97-100 (in Russian).

9. Chervanyov, l., Burdun, Yu. (2014). The Experience of Geoecological Monitoring of dangerous local geochemical
objects of Cities Environment by treatment of space pictures “LANDSAT”: some results of educational-research col-
laboration. The 1-th International Academ. Confer. “Fundamental and Applied Studies in America, Europe, Asia
and Africa”. Melbourn: Melbourn un-t, 1, 213-219.

UDC 911.5+504.05 *1.G. Chervanyov, Doctor of Sciences (Technics), Full Professor,
**Ye.0. Varyvoda, PhD (Geography), Associate Professor,

*V.N. Karazin Kharkiv National University,

**National University of Civil Protection of Ukraine,

phone: +380677011328, e-mail: e.varyvoda@gmail.com

APPLICATION OF GEOECOLOGICAL VULNERABILITY ASSESSMENT
TO PREVENTION OF EMERGENCIES

The articles analyses prerequisites of development and introduction of modern approach to a problem of
the ensuring preventive safety based on methodology of geoecological vulnerability assessment to emergen-
cy situations in Ukraine.

It is examined that experience of realization of vulnerability assessment to emergency situations in
Ukraine is limited to researches in the field of the social and economic analysis of emergency situations of
natural and technogenic character for today. It is necessary to provide active actions in the field of harmoni-
zation and the subsequent implementation of the normative legal acts, methodological approaches and sepa-
rate standards aimed at the development and strengthening of potential of counteraction in emergency situa-
tions at the expense of geoecological vulnerability assessment application.

Comparative analysis of an “emergency situation” and “geosystem” characteristics in terms of vulnera-
bility conception allowing to conclude that adaptation of the conception in Ukraine can effectively be solved
by the use of research tools of constructive geography and geoecology. Constructive and geographical ap-
proach is a backbone to integration of information, analytical and decision-making processes on a uniform
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methodological basis. The elaboration of the methodology of estimation of geoecological vulnerability to
emergency situations can serve as a powerful impulse for development. The analysis and generalization of
various techniques and approaches to an assessment of vulnerability show expediency of development of the
generalized integrated methodology. Obligatory elements of an assessment of geoecological vulnerability
are: landscape maps as a basis for spatial localization; a set of estimated criteria and indicators in total the
landscapes defining degree of vulnerability to emergency situations; analysis of the structurally functional
organization of landscape complexes; estimation and classification of landscape complexes by vulnerability
degree to emergency situations; development of geoecological recommendations on strengthening of coping
capacity to vulnerability.

It is concluded in the article that introduction of geoecological vulnerability assessment methodology
will provide transition to a qualitatively new level of management of emergency situations prevention, miti-
gation of risks and consequences for the account of transition from the model based on collecting, document-
ing and synthesis of data on emergency situations to the analysis of geoecological prerequisites of their
emergence, identification of natural mechanisms of self-control and development of preventive measures.

Keywords: emergency situations, geosystem, geoecological vulnerability, assessment, environment.
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IPABHUJIA ODPOPMJIEHHA MATEPIAJIIB,
O NOJAKOTBHCA 10 «BICHUKA XAPKIBCBKOI'O YHIBEPCUTETY»

Ho ,,Bicuuka XapkiBchkoro HamioHanbHOTO yHiBepcuteTy imeHi B.H. Kapasina”, cepis ,,I'eonoris. ['eor-
padis. Exomnoris.”, mpuiiMatoTbess HaykoBi cTarTi obcsroM Bix 10 1o 30 mpyKoBaHUX CTOPIHOK, MPUCBSYEHI
TOCIIPKEHHSIM Yy Tally3sX T'eoNorii, reoxiMii, Tiporeonorii, reorpadii, eKOHOMIYHOI Ta cOIlialbHOI reorpa-
¢ii, exosorii, a TaKOXX CYMDKHUX JUCHUIUTIH. Marepianu MoXyTb OyTH MpeAcTaBieHi YKpaiHChKOIO, pOCiiiCh-
KO0 a0o aHmmifichKol0 MoBamH. llepeBara HamaeThCsl aHTIIOMOBHUM CTaTTAM. PimeHHS mpo myOsikariro
MPUAMAETHCS peJaKIiTHOIO KOJIETi€l0 ,,BicHMKa”, U IIbOMY KOJKHA CTaTTs PELEeH3YEThCS IBOMA BUCHUMH 31
CKJIaJly KOJIETii.

Marepianu momalThes y APyKOBAHOMY 1 B €IEKTPOHHOMY BHUIVISIII Ta HAJACWIAIOTHCS HA EIEKTPOHHY I0-
mry geoeco-series@karazin.ua. Enekrponna Bepcist odopmisieTbes y ¢dopmari Microsoft Word, mpudt

Times New Roman, po3mip 14, misxpsakoBuii inTepsain 1,5, Bci momns mo 2 cMm. JKApHUM IIprUpTOM BHILIA-
IOTBCS T1/13aT0JIOBKU y CTaTTi; KYpcug NOMYCKAEThCS JHIIE Y BUHATKOBHX BHIIAJKaxX. LmocTpartii, BKIIIOYaro-
yn Tpadiku i cxeMu, MarTh OyTH po3MillleHi Oe3mocepeHbo B TEKCTi. [mrocTpamii momaroTbes YOpHO-
oimmmu. CKpisb, e MOXKITUBO, TONUTBHIIIIE BUKOPHUCTOBYBATH Tpadiku, a He Tabmuili. OpieHTaIlis CTOPIHOK —
KHIDKKOBA. BUpiBHIOBaHHSI CJIii pOOUTH 1O IIUPHUHI cTopinku. Binctyn mis a63amy — 0,75 cm.

3riguo 3 BuMmoramu JIAK Yikpaiau opuriHanbHa cTarTs y ()axOBOMY BHIAHHI Ma€ CKIaaTHCS 3 TAKUX PO-
3I1iB:

1. [ocranoBKa MpobiIeMH y 3arajJbHOMY BUIVISAL Ta ii 3B’A30K 13 BaYKIMBUMH HAyKOBUMH YW MPAaKTUYHU-
MH 3aB/IaHHSMH.

2. AHami3 oCTaHHIX JAOCHIKEHb 1 MyOMTiKallii, B SIKUX 3aII04aTKOBaHO PO3B's3aHHS MOPYLICHOI MPOOIEMH,
Ha SIKi CIIUPAETHCS aBTOP; BUIIIJICHHS HEBUPIIICHUX paHillle YaCTHUH 3arajibHOi MpoOJIeMH, SIKUM IPUCBIYY-
€TBCSI CTATTS.

3. ®opmynmoBaHHS METH CTATTi (IIOCTAHOBKA 3aBJaHH).

4. BukIiazi OCHOBHOTO Marepiaity JOCIi/UKEHHS 3 TOBHUM OOTPYHTYBaHHSIM OTPHMaHUX HAYKOBHUX PE3YiIb-
TaTiB.

5. BUCHOBKH 3 JTOCII/IKSHHS 1 IEPCIIEKTHBY MOJANBIINX PO3BIIOK Y IIbOMY HAMPSIMI.

Jusa crareit HeoOximHo Bkazaru YJIK, mogaru HasBy (mo 10 cmiB), anotamiro (Bix 100 mo 150 cmiB) Ta
KITtouoBi cioBa (8-10) ykpalHCHKOI0, pOCIHCHKOIO 1 aHMITIHCHKOI0 MOBaMH.

Ha oxpemomy apkymri HamaeTbes iHGoOpMaIlis Ipo aBTOpiB (TIpi3BUINE, iM’s Ta MO-0AaTHKOBI, TOBHA Ha3Ba
oprasisariii, mocajia, BUSHUI CTYITiHb 1 3BaHHs, TIOIITOBA afapeca, TenedoH, e-mail) ykpaiHCEKOI, POCIiiCh-
KOO 1 aHIIIHChKOI0 MOBaMH. KibKICTh aBTOpIB HE MOBHUHHA MEPEBUIYBATH 3 (K BUKIFOUEHHS — 110 5). [le-
penik nocwianb opopmmoetsest 3rigHo 3 JCTY I'OCT 7.1:2006. o nepemniky 000B’sI3K0BO IOBUHHA OyTH
BKJIFOYEHA JIiTepaTypa 3a OCTaHHI I1’5ITh POKIB, a caM Mepeliik MOBUHEH MICTUTH HE MeHIe Hix 20 MoCuIaHsb.
VY xiHIIi CTaTTi BKA3y€eThCs JaTa i1 HaJCHIaHHS Y PeAaKIlifo BiCHUKA.

Takox € HEoOXiTHUM pO3rOpHYTHH pedepar aHTIHCHKOI MOBOIO, OQOPMIICHUM 3TiTHO MiKHAPOIHHUX
BHMOT JI0 HAyKOBHX BHJIaHb. BiH MOBHHEH MaTH:

— 00csar 150-250 crnis,

— iH(opMaTUBHICTh (HE MICTUTH 3arajibHUX CIIiB),

— OpHUriHaJbHICTh (He OyTH KaJIbKOIO pociiicbkoi abo yKpaiHChKOT aHOTalil),

— 3MICTOBHICTb (BiZJOOpa)kaTH TOJIOBHUI 3MICT CTATTi Ta pe3yJIbTaTH JOCTIHKEHB ),

— CTPYKTYPOBaHICTh (BiMOBIIATH JIOTII[ OITKCY PE3YJBTATIB y CTATTi).

[Ticnsa pedepary HeOOXiIHO HABECTH MEPEBEIEHHUN B JJATUHHLIIO CIHMCOK BUKOPUCTAHUX JDKEpEN (TpaHCIi-
TepyBaTd abo MepeKsiacTh Ha aHIIICBKY MOBY 3a HasBHOCTI aHTJIIOMOBHOI Bepcil jpkeperna) Ta ohOpMHUTH
MOCHJIAHHS 3TiJJHO JI0 MIXKHAPOJHUX CTaHAapTiB (Hanpukian, APA).

Pyxonucu, He oopMIIeHi HAICKHUM YMHOM, HE IPUIMAIOThCS A0 IMyOmiKarii.

Penakiiis 3anuinae 3a co00r0 MpaBo MPOBOIUTH PEAAKIIHHY MPABKY PYKOIIUCY.

V pasi nepepoOKH CTAaTTi aBTOpaMH JaTOI0 HAJAXOMHKEHHS PYKOIHCY CTaTTi B peAaKLilo NpUMaeThes Aara
1 HIOBTOPHOTO HAJICUIAHHS. 3a BiIMOBH Yy ITyOJTiKaIlii poOOTH PYKOITUCH CTaTei aBTOpaM HE TTOBEPTAIOTHCS.
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3pa3ok opopMJIEHHS CTATTI :

VK 551.14:550.42:552.3 B. C. J/Ilymkos, 0.2.-Mm.1., cm.H.C.,
B. B. Auopees, x.2.-m.n., doyenm,

A. B. Yyenko, H.c.,

Xapvkosckuil HayuoranvHulil yHusepcumem umenu B. H. Kapasuna

MAHTHUHHBIE ILTIOMbI KAK BEPOATHBIE HCTOYHUKHU PYJTHOI'O BEIIIECTBA

TIpusedenvi pesynvmamol uzyyeHus 2eOXUMUYU PEOKUX U PYOHBIX INEMEHMO8 MAHMULHBIX NOPOO U KOMIIEKCHbIX MeCnOopPOi#COe-
Hull psioa pe2uonos. Manmutinvle niioMbl GIAIOMCIL 6EPOSIMHbIMU UCOYHUKAMU PYOHO20 GeUeCmEd KPYRHEUUUX MECMOPONCOEHUL
NOOBUINCHBIX NOACO8 U NAAMPOPM. ...

Kniouesvle cnosa: manmuiinvle niombl, IUMoQPUIbHbLE U XANbKOPUILbHBLE JNEeMEHMbL, PYOHbIE MECTOPONCOCHUSL.

B. C. J/Iymxkos, B. B. Anopees, O. B. Uyenxo. MAH TIHHI I/TFOMH AK BIPOT ITHI /IZKEPEJIA PY/THOI PEYOBHHH.
Hasedeno pezynomamu 6usueHHs 2eoXimii piOKiCHUX ma pyoOHUX eleMeHmie MaHmitiHuX nopio ma KOMIIEKCHUX POOOSULY HUSKU peci-
oHnis. Maumitini nmiomu € @ipocioHuMu ddxceperamu pyOHOT peuosuUHYU HAUOIIbUX POOOSULY PYXOMUX NOACIE MA NAAMGPOPM. ...

Knrouoegi cnosa: manmitini nuomu, 1imogineHi ma xanvko@inohi enemenmu, pyoHi pooosuud.

AxkTyajabHocTh. OHA 13 BaKHEHIINX (yHIAMEHTAIbHBIX M NPUKJIAIHBIX MPOOIeM pyroreHes3a — Bbl-
SABJICHUEC UCTOYHUKOB PYJHOT'O BCIICCTBA. MOIHHOCTL KOHTHHEHTAJILHOM KOpPbI COCTABJIACT B CPCAHEM 40 KM,
TOTJIa KaK HIDKHSS TPaHHIA MAaHTAW HaxoauTcs Ha mryomne 2900 kM. B mocrennue mecstunetns Aoka3aHa
PEeaTbHOCTH TMPOIECCOB METacoMaTo3a (BBICOKO(IIIOMTHOTO MarmMatu3mMa) B BepxHeil mantuu (BM), cymie-
CTBEHHO BJIHSIOIIETO Ha paclpeneieHue pyaHbIX U peakux anemeHToB (PJ) [18, 26 u ap.]. Bo3Hukia HOBas
00JIacTh METaJUIOTEHHH,T.H. «HEJIIMHEHHAsT METaUIOTeHUs», U3yJalolias 3aKOHOMEPHOCTH (hOPMHUPOBAHHS B
KOpe MAaHTUHHBIX MECTOPOXKACHHN [24]. ...

Jumepamypa
1. Anopees B. B. Hogvii mun 61a20po0HO-peOKOMEMAIbHO-NOTUMEMANIUYeckoeo opyoenenus [Texcm] /
B. B. Anopees, B. H. Boesooun // Hayxk. Bichux HI'A Vkpainu. — /[ninponemposcok, 2000. — Ne3. — C. 8-9.
2. Anopees B. B. Komnnexcroe medno-3010mopyorHoe mecmopooicoenue Kypy-Tecepek u nouckogo-oyeHouHvle Kpume-
puu mecmopodxcoenutl anaroeuuno2o muna [Texcm] : asmopegepam xano. oucc. / B. B. Anopees [LIHUT'PH]. — M.,
1974. - C. 1-24. ...
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MANTLE PLUMES AS POTENTIAL SOURCES OF ORE

The results of the study of the geochemistry of rare, precious, and ore elements of the mantle and com-
plex deposits in several regions are reported.

The behaviour and occurrence forms of rare elements in mantle xenoliths and alkali-picritoids basites of
Pamir and Tien Shan region have been studied. The problems of genesis of mobile belts and platforms (Tien
Shan, Pamir, Ukraine, the Chukchi Peninsula) related to ultrabasites, mafic rocks, alkaline-ultrabasic rocks,
their differentiates and products of hydrothermal-metasomatic processing have been considered. ...

Keywords: mantle plumes, lithophile and chalcophile elements, mantle and mantle coronal field.
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