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METPO®I3NYHI NEPEAYMOBMU OLIIHKUX BMICTY KEPOIEHY B NrlPCbKUX MOPOAAX
3A AAHUMM NPOMUCIOBOI FEO®I3UKU

(PexomeHdogaHO YrieHOM pedakuyiliHoi koneaii 0-poM 2eos.-miHepan. Hayk, npog. B. M. KypaaHcbkum)

Baxknueicmb susyeHHsI hi3uyHUX 8rracmueocmel op2aHiyHOI pe4o8UHU 8 2ipCbKux nopodax 3Ha4YHOK MipPOHO M08'I3yembCsi
3 mepcriekmusamu cymmeegoz0 36inbuweHHs1 su0obymky crnaHyesozo 2a3y. eogpizu4Ha diazHOocmuka, y momMy HucJii oyiHKa emi-
cmy Kepoz2eHy 8 cllaHye2a3oeux mosuwax, nompebye HanexHo20 nempogizuyHo20 3abe3sneyeHHsi. BukoHaHul aHani3 ny6rika-
yid npo ¢hizuyHi enacmueocmi op2aHiyHOI pe4oeuHu 3 eidoMux podoeuly craHyeeozo 2a3y CLUA do3eonue ompumamu nem-
podgbizuyHi 3anexxHocmi Onsl KinbKiCHUX po3paxyHKie emicmy Kepoz2eHy 3a OaHUMU npomMucriogoi 2eogpizuku. PaHiwe Hamu 6yi1o
po3pobrieHo cucmemy iHmeprnpemauyiliHux pieHsIHb, 8 SKUX MPUCYMHi nempoi3uyHi KOHCMaHmMu, Wo eu3Ha4aromb OKpPeMi xa-
pakmepucmuku meepdoi YacmuHU op2aHi4HOI pe4yoeuHuU 8 2ipcbKux nopodax. Po3pobrneHo Mamemamuy4Hi Modeni, siki noe'si3y-
romb iHmepeanbHUll Yac No30068XHbLOI aKkycmuY4Hoi xeusi, numomuli eMicm 800HIO 3 2yCMUHOI Ma Kama2eHemuyYHoro 3pinicmio
op2aHiyHoi pedosuHu. HasedeHo pieHsIHHS eusiesleHUX 3aKOHOMIpHocmel 3MiHU eenlu4uHU 8i0busHOi 30amHocmi eimpuHimy 3i
3pocmaHHsAIM 2/1UGUHU 3ansi2aHHs1 eidknadie Ansi pisHux nnow, [Hinpoeckbko-foHeubkoi 3anaduHu. Ha ocHoei npoeedeHux 0o-
criOXeHb yKa3aHO WIISXU YMOYHEHHSI nempoghi3uyHUX Xxapakmepucmuk op2aHiyHOi pe4yo8UHU 3 ypaxyeaHHsIM cmyneHs i 3pi-
Js10cmi ma KOHKpemHux Haghmo2a3oHOCHUX moeuw, abo mepumopiti.

Knro4doei cnoea: cnaHyesul 2a3, 2ipcbka nopoda, nempoghi3uyHi xapaKmepucmuku, Kepo2eH, MUMoMuli Micm 800HH0, 2yCMuHa.

MoctaHoBKka npo6nemu. 3i 36iNblUEHHAM MONWUTY Ha
BYrNeBOOHEBY CUPOBUHY 3pOCTae 3alikaBreHiCTb HadTo-
ra3oBMX KOMMaHin y noLuykax poAoBuLL Tak 3BaHOro "criaH-
uesoro Tuny". lNogibHi pogoBuLLa MOTEHUINHO iCHYHOTb Y
baratbox HadTOra3oBux perioHax cBiTy. lNMpoTe ixHe Bia-
KpUTTS, nofanblua po3Bigka Ta BUMBYEHHS BUMarawTb ge-
o BiAMIHHMX Big TpaguUiMHUX METOAIB  reororo-
posBigyBanbHux pobiT. lMig Yac giarHOCTUKU MOTEHLUNHUX
rasocrnaHLueBmx TOBLL OOOB'A3KOBO OLHIOOTL pPO3NoAin
opraHivHoi pevoBuHu (OP) no pospizax cBepanoBuH. [Ons
LibOro 3aCTOCOBYIOTb K nabopaTopHi MeToau AOCHimXEeH-
Hsl KEpPHOBOrO MaTepiany, Tak i 6inbL ekcrnpecHi Ta npea-
CTaBHULbKI — MeToAM NPOMUCIIOBOI reodianku. IHTepnpe-
TauiviHi mogeni ouiHkn BMicTy OP 3a gaHumun reodianyHmx
AOCnigXeHb CBepAnoBuH 6asyloTbCA Ha NEeTPOmI3UYHNX
0CcobNMBOCTAX KeporeHy y cknagi ripcbkux nopig. CrarTs
npucBsiyeHa pesynbTaTtaMm BUBYEHHS NETPOMI3UYHUX i
reoianyHmx xapakrepuctmk OP 3 MeTow BOOCKOHANEHHS
KinbKIiCHOI iHTepnpeTauii reodi3anyHnX JaHux.

AHani3 ocTtaHHix gocnigxeHb i ny6nikauin. Cepep
OCTaHHix nybnikauii, NnpucBsYeHNx NeTpodisnyHUM i neT-
porpadpiyHum BnactueBocTsMm OP  rasocnaHueBux nopig,
HanbinbL 3HaYylWMMKM Ta BIOOMUMM, HA Haly OYMKY, €
pobotn (R. G.Loucks, R. M.Reed, S. C. Ruppel,
D. M. Jarvie, 2009; Q. R.Passey, 2012; C. J. Modica,
S. G. Lapierre, 2012; V. Kuchinskiy, 2013) [1-5]. Y none-
pefHix OOCNiMKEHHAX 3pobneHo AeTanbHUi aHani3 icHyto-
4YnMX reodis3nyHMX METOAIB Ta onyOrikoBaHWUX pes3ynbTaTiB
pi3HMX  aBTOPIB  CTOCOBHO BMBYEHHA  neTporpado-
neTpodi3nyHUX 0cobnmMBOCTEN OpraHiyHoi pe4oBuHM. Mpo-
Te cnif 3a3Ha4ynTK, WO Y BiaMiYeHMX poboTax HeJoCTaTHLO
BMCBITNIEHO MUTAHHS BMBYEHHHA NETPOMI3UYHNX XapakTe-
pUCTKK, SKi 6 [O30MMNN BUKOPUCTOBYBATU X MOBHOK Mi-
poto aAns ouiHkm BMicTy OP 3a gaHumMu reodisnyHnx gocni-
[OXKEHb LUMSAXOM 3aCTOCYBaHHA 3anpornoHOBaHOI HaMu cuc-
TeMU NeTPOdI3NYHUX PIBHSHb.

Uini Ta 3aga4i. MeToto gocnimkeHb, pedynbTatn SKux
HaBe[eHO B CTaTTi, € OTPUMaHHS HeobxigHoi neTpodiany-
HOI iHcbopmaLii, po3pobka opuriHanbHUX MiAXOAIB A0 OUiH-
KN NEeTPOmIi3NYHMX XapakTepUCTUK OpraHidHOl peyvoBUHMU,
HeoOXigHUX ANs KinbKiCHOI iHTepnpeTauii gaHuX npomMuc-
NnoBoi reodisavky Npu AiarHoCTULi rasocnaHueBux TOBLL,.

3aBaaHHaAM, Wwo Oyno Hamu nocTaeBrneHo, € po3podka crno-
COBiB OLIHKM T'YCTUHW, LUBUAKOCTI NO3A0BXHbLOI XBUMi (abo
iHTepBarnbHOro Yacy PO3NOBCIOMKEHHSA P-XBUMI) B OpraHiy-
Hill PeYOBUHI, @ TaKOXX — NUTOMOro BMicTy BoaHio OP (gns
NeTpodi3NYHOrO PIBHAHHSA HEWTPOHHOI MOPWUCTOCTI). YCi
HaBedeHi MapameTpu BXOASATb Y BUMMsSAi NeTpodisnyHnX
KOHCTaHT [0 po3pobrieHoi Ta anpoboBaHoi HaMK cucTemMy
iHTepnpeTauiiHMX PiBHSAHb, sika 403Bonse 3a gaHummn [AC
OLiHIOBaTU KOeiLEHTM IMMHUCTOCTI, 3arasnibHOI MOPUCTOCTI
Ta BMICT OpraHi4yHoi pe4yoBrHU abo opraHi4yHOro ByrneLo B
NOTEHLIHNX ra3ocnaHueBnx TOBLUAX Ta iHLWWX OCagoBUX
nopoAax, Lo CTaHOBNSATb PO3pi3 CBEPANOBUHM.

He po3B'AzaHi paHiwe 3agadi Ta 4YacTUHM 3aranb-
HOi npo6nemu. Cnig 3a3HaunTy, WO NUTaHHSA, NOB'A3aHe
3 OLHKOI KOHKPETHUX 3Ha4eHb NeTpodisanyHmx KoediLlie-
HTIB, XapaKTepHuX 4118 ra3ocnaHueBnx Tosl, abo 6esno-
cepeaHbo — ANs Pi3HMX TUMIB OpraHivyHoOT pe4YoBMHU NOpiA,
WO BMBYAKTLCS, Oyxe HenpocTe. [Ans TOYHOro BuU3Ha-
YeHHs1 NeTpoi3nyHOro KoediuieHTa, sk BiZoOMO, BUKOPUC-
TOBYIOTb ABY- ab0 GaraToBUMIpHi 3anexHoCTi Tuny "KepH-
KepH" abo "kepH-reodizuka" 3a HasBHOCTI [OCTaTHbOI
KinbKOCTi (06csary) npeacTtaBHULbBKMX AaHuX. Hamu Buko-
pucTtaHo gaHi 3 okpemux nnoy i pogosuwy, CLUA (puc. 1),
a TaKOX 3 MEepCrneKTUBHUX AINAHOK LeHTpanbHOoi Ta cxia-
Hoi yacTuH [[3. Ha ocHoBi aHanidy HasBHOI iHpopmauii
po3pobreHo pekoMeHAauii, KK BUKOpUCTOBYBaTU reodi-
3MYHi Ta NeTpoqi3nyHi AaHi Ana BM3HA4YeHHs abo yTou-
HEHHS1 NeTpodi3nyHMX koediuieHTiB. Cnig 3a3Ha4nTH, WO
B [esKuX BUNAZKax PEKOMEHOOBaHO YycepedHeHi, y3a-
ranbHeHi 3Ha4YeHHa ANA NeTpodi3n4HMX XapakTepucTuk
OP, wo B cknagi TepureHHUx nopia.

OuiHka 3HayeHb iHTepBanbHOrO Yacy MO3A0BXKHBOI
xBuni B TBepAiv YactuHi OP (ATope.cK ).

Hamu 6yno BuKopucTaHo nitTepaTypHi AaHi ctaten [6—
7], B 9KMX OMMCaHO, 30Kpema, TEXHOSOri0 OUIHKM BMICTY
OP 3a metogukoto Carbolog. Ha puc. 2 HaBegeHo posno-
Oin cepefHiX 3HayeHb OKpeMUX NeTPomi3nYHMX XapakTe-
PUCTUK KOMMOHEHTIB MpCbKMX Nopig, nputamaHHux HadTo-
razomMaTepuvHCLKUM TOBLLAM, i SKi 6yno NpuiHATO Ans BU-
KopucTaHHs npu iHTepnpeTauii gaHnx FOC reodismkamm
CLUA [6] Ta MonbLwi [7].

© KapneHko |., KapneHko O., BawkipoB I'., 2014
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Puc. 1. Fictorpamu po3noginiB UMoBipHOCTEN 3Ha4YeHb NeTpocisaM4HUX napameTpiB ANa nNopig ra3ocrnaHueBUX TOBLY
(3a panumun Q. R. Passey, K. E. Dahlberg, K. B. Sullivan Ta iH., 2006 [9])

nePyYT  ACNOMIT - ChAHLI

BCOA KEPiFEH

I MKC/M I

I AT I =l P
0 250
KANbLAT KBAPL|
ACnoM(T /KBAF‘LI. KEPOFE{ BOJA
e [1IPAT
3
T o
KASBLMT CNAHLI
KEPQIEH
MIPAT KBAPLL  CNAHL ‘ BGAA
‘ f ‘ BOOHEBWW IHREKC
BMICT Py ® (Kn no HIK)
1B 0w, 1
KANGUWT — gonomiT
4 A ;IPHT

MATOMMAIA ] L 1 ==

ENEKTPHHWI 100 10 1 0.1

QNoMIT
one EAJ'IbLMT CINAHLUI MIHEPANI3OBAHA
KBAPLL BOOA
KEPOIEH

Puc. 2. Po3nopainu cepeaHix neTpodi3znyHMx 3Ha4yeHb AN OKPeMUX KOMMOHEHTIB rasocriaHueBoi TOBLUi
(3a B. Carpientier Ta iH., 1989; 1992, M. Ciechanowska, J. Kusmierek, 1992)

3a pesynbrataMmu CTaTUCTUYHOTO aHanisy TabnuyHmx aa-
HUX [6, 7] 3a neTpodizanyHUMKN NapameTpamMmn rasocraHueBNX
TOBLY, HamBigomiwmx pogosuy, CLUA HaMm OTpUMaHO PiBHSIH-
Hs (1) (puc. 3). Y HaBedeHOMY PiBHAHHI BpaxoBaHO AaHi Ans
rMYHUCTUX nopig 3 pisHum BMicTom OP. I3 npunylieHHs, wo

OP mae ryctmHy o 1,0-103 kr/mM3, iHTepBanbHWUIA Yac no-

3a piBHAHHAM (1)
=1,1-103 kr/m3, iHTepBa-

opa.ck
3[00BXHbOI  XBWIi  CTAHOPBUTUME
829,5 MKC/M; 3a 3HAYEHHSIM ©

ope.ck
TNbHUIA Yac MNO3A0BXHbOI XBUNi 794,7 MKC/M; 3a 3HAYEeHHSM
c =1,2:103 kr/M3, iHTepBanbHW Yac, BiAMOBIOHO,

opa.ck
759,0 Mkc/M. 3a HaBegeHVMM AaHMMK B [6-8] BenuumHa iH-
TepBarnbHOro Yacy Teepaoi Yactmim OP popieHioe 830 MKC/M.
Takvm 4nHOM, 3a BiACYTHOCTI anpiopHoI iHdopmaLii Ans kep-

HOBVX J@HWX MOXHa CKOPUCTaTUCb HaBEAEHVMW BULLE OLjH-
Kamu 3HadeHHss ATope.cK.

ATope.ck =1177,8-348,3-5,,,,.-n=112 r=0,9 (1)
BenuumHa nuTomMoOro BMICTY BOAHKO TBEPAO! YaCTUHU
OP y TepureHHux nopopax o, CYTTEBO 3anexwuTb Bif,

opa.cK
CTYNeHs KaTtareHeTW4HOI 3PIinocTi KeporeHy, BUM3Havanacs
HaMM Ha OCHOBI [aHMX MO ra3ocnaHueBUX pOoAOBMLLAX
CLA (B. Carpienter Ta iH., 1989) 3a 4onomMorot perpecin-
HOro aHanisy. 3a pesynbTatamm CTaTUCTUYHOrO aHanisy
TabnnMyHMX AaHux [6] HaMM po3paxoBaHO PIBHSIHHS perpe-
cii mbx Bmictom OP Ta HeWTpoHHOW nopucTicTio (puc. 4).
OTpumaHO onTuMarbHe PIBHAHHS perpecii (3 HEBUCOKUM
piBHEM KOpensAuii)

=0,5354+0,2134-log(Kope).n= 112 R=0,62 (2)

(’Oupa.m(
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Puc. 3. CtaTMcTM4YHa 3anexHicTb iHTepBanbHOro Yyacy
Nno3A0BXHbOI XBUJIIi Bif T'YCTUHM ra3ocrnaHueBoi nopoaun
(BuxigHi Aani — B. Carpientier Ta iH., 1989)
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Puc. 4. CTaTucTMYHa 3anexHicTb MiX BeNIM4MHOK
HENTPOHHOI MOPUCTOCTi (TMTOMUM BMiCTOM BOAHIO)
i BMiCTOM opraHi4HOi pe4oBMHMU
(BuxigHi Aani — B. Carpientier Ta iH., 1989)

HaBeneHe Bulle piBHAHHA [O3BONSE po3paxyBaTu
3HaYeHHs1 NMUTOMOro BOAHEBMICTy TBepgoi 4actuHu OP
(keporeHy). 3a ymoBu Kope = 1 po3paxyHOK Oa€ pesyrib-
Tat 0,54. OTpumaHy BenuyrMHy MOXHa HabnukeHo BBaxa-
TV MUTOMUM BOOHEBMICTOM KEPOreHy 3a cepeHiM 3HayeH-
HAM KoedpiuieHTa BiobuBHOI 3gaTHOCTI BiTpuHiTY 0,61 [6].

IHWWIA nigxig 0O OUIHKM ® nonsrae y BUKOPUCTAHHI

opa.ck
neTpomdIi3nYHMX KOPENALIMHUX 3aneXHOCTEeN: AKWO BigOMi
XapaKTepHi 3Ha4YeHHs1 NeTPOdIi3NYHMX KOHCTaHT ANA Kepo-
reHy, TO 3a TaKuMy PIBHAHHSAMU MOXHa po3paxyBaTu Luy-
kaHi napameTtpn OP. Tak, 3a gaHumu 3 poboTtun [6] Hamu
BCTAHOBIIEHO PIiBHAHHA (3) perpecii MixX ryctmHo o, Ta

NMMTOMUM BMIiCTOM BOAHIO ®, [ANA nopig 3 MigBuLLEHUM
BmicToM OP Ta rmmHUCTOI KOMNOHEHTH (puc. 5):
o, =-0,046+0,86-5,-0,3-6>.n=112 R=0,81 (3)
HaBegeHe piBHSIHHA A03BONSE OUIHUTM BEMUYUHY BOA-
HEBMICTY KEpPOreHy 3a pi3HNX 3Ha4YeHb NYCTUHU OCTaHHbLOIO.
£k BigOMO, rycTvHa KeporeHy TiCHO MoB'si3aHa 3i CTyrneHem
kaTtareHeTu4Hoi 3pinocti OP. Pe3ynbTat po3paxyHkiB 3a
piBHAHHAM (3) 3a ymoBu, wo Kopz = 1:
0) =0,51

opa.ck

3a ymoBu — ryctmHa OP gopisHioe 1-103 kr/m®;

Oppece = 0,94
3a ymoBu — ryctuHa OP gopiHioe 1,1:103 kr/m®;
) =0,55

opa.ck
3a ymoBu — ryctuHa OP gopisHioe 1,2:103 Kr/m>.
HaBepeHi 3Ha4YeHHs € xapakTepHUMKN A5S NeBHUX TUNiB
KeporeHy; BOHW MOXYTb CYTTEBO 3MiHIOBAaTUCh 3anexHO Bif,
reHesucy Ta 3pinocti OP.
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Puc. 5. CtaTucTnyHa 3anexHicTb MiXk BeNIMMUHOIO
HENTPOHHOI NOPUCTOCTi (TMTOMUM BMiCTOM BOZAHIO)
i rycTUHOO rasocnaHueBuUx nopia
(BuxigHi gani — B. Carpientier Ta iH., 1989)

Po3arnsHemMo, siki 3Ha4yeHHs o, NPONOHYKTb aBTOPU

ope.ck
pOGIT, NPUCBAYEHUX BUBYEHHIO METPOdI3NYHUX OCOBnmMBOC-
Tew rasocnaHueBux ToBLL. Y poborTi [5] 3a BenuumHM koediLli-
eHTa BinbutTa BiTpUHITY RO 0,9-1,0 BENMUMHa BOAHEBMICTY
OP B cepenHboMy gopisHioe 0,64. ABTopu poboTu [3] npono-
HYIOTb CepefHE 3HAYeHHS BENUYUHU o, 0,59, ane Tyt

opa.cKk
BenuyuHa RO Buwa: 1,0-1,1 (GinbLua 3pinicTe keporeHy).

3a pisHMMN JaHUMK, BENUYMHA HEWTPOHHOT MOPUCTOCTI
(nuTomoro BogHeBMicTy) 3pinoi OP B mexax Big 0,75 (naHi
HeoCTaTHbO CTAaTUCTUYHO A0CTOBipHI) Ao 0,51. 3a ymoBu
BiJCYTHOCTI NPeACTaBHULIbKMX pe3ynbTaTiB aHaniTU4HuX
OOCnifXeHb KepHa 3 ra3ocnaHueBmX TOBLY MOXHa BUKOPU-
CTOBYBATU 3HAYEHHA © = 0,6 (BennunHa RO meHwa 3a

opa.ck

1,0), abo 0,5-0,55 — 3a 3Ha4yeHHsiMu RO GinbLue 3a 1,0.

lyctuHa, r/cm3
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Puc. 6. CTaTucTUYHA 3aNeXHiCTb MiX BENIMYNHOIO
koedilieHTa BiAGUTTA BITPUHITY | 3HAYEHHAMM FYCTUHU
OpraHiYHoOi pe4OBUHU
(3a paHumn L. Vernik, X. Liu, 1997 [8])
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3HayeHHs TyCTUHM TBepaoi 4YactuHu (ckeneta) OP
Gopeck Y CKINAAI ra3ocnaHLuesol ToBLi. YucneHHuMu gocni-

OXXEHHAMU BCTAHOBMEHO (haKT 36inMbLUEHHS TYCTUHW Kepo-
reHy 3i 30inMbLUEHHSM KaTareHeTu4yHux nepetBopeHb OP.
Tak, 3a TabnmMyHMMK 3Ha4YeHHsaMU B poboTi [8] Ta 3a Tekc-
TOBOK iHGOPMALliEld HABOAATLCA 3HAYEHHSI TYCTUHU Kepo-
reHy (1,18-1,25)-103 kr/mM® Ha paHHiX cTagiax reHepauii
ByrneBogHiB. [ig Yac ronosHol asu reHepadii cnaHueBo-
ro rasy — aBTopu poboTu [8] pekoMeHOYIOTb 3HAYEHHST TyC-
TnHn OP 1,35-103 kr/m°. 3a HaBegeHUMM TabnmyHumKn ga-
HUMK poboTu [8] nobynoBaHo rpadik 3anexHOCTi Ta pos-
paxoBaHO PIBHAHHA perpecii — BAMAMBY KaTareHeTWYHO!
spinocti OP (4epe3 BenuumHy RO) Ha 3HAYeHHS TyCTUHU
KeporeHy (puc. 6, piBHSHHS (4)).

=0,984+0,3297-R, .r=0,95 (4)

Gope,cx

TakMM 4YnHOM, 3a3Buyan BenuumHa ryctmim OP 3MmiHto-
eTbca B Mexax Big 1,1 go (1,5-1,6)-103 kr/m® Ha pi3HNX
CTafisx 3pinocTi keporeHy Ta reHepadii ByrneBogHIB.

3a pesynbTaTtaMmu CTaTUCTUYHOI 06pO6KM AaHux nabo-
paTopHUX BUMIpIOBaHb KoediljieHTa BiaOUTTA BITPUHITY Y
3paskax nopig, BigibpaHux 3 pi3HMX CBEPANOBMH i MMOLL
O03, HaMy OTPUMaHO PIBHAHHSA perpecii 3MiHU BENUYMHN
Ro 3i 3pocTaHHsAM rmmMbuHKU 3ansaraHHs Bigknagis. Ak Bua-
HO, koediLiEHTN B PIBHAHHSX perpecii Ta rpagieHTn 3poc-
TaHHA Rg 3 rMmnbuHOW CyTTEBO BIAPI3HATLCA AN Pi3HMX
nnowy. Llen cakt cnig BpaxoByBaTu Ta KOPUCTYBATUCh PiB-
HSAHHSIMK, WO noAdibHi Ao HaBeaeHux y Tabn. 1, Ana pospa-
XYHKIB MeTpPOMIi3nYHNX KOHCTAHT KeporeHy, fKi 3anexarb
Bif, CTYNeHsi KaTareHeTu4HMX nepeTsopeHb nopig ta OP.

Ta6bnuys 1

3MiHM BenMYUHU R, 3i 3pocTaHHAM rMUGMHM 3ansraHHs Bigknagie ansa pisHux nnow 403

Ne cBepanoBuHU, nnowa mubuHa H, m KinbkicTb _ 103

Ne (PoAoBMLLE) Hmin A max BumipiB Ry Ro = f(H) grad (Ro/H) -10 r
1 1-ApTemiBCcbka 2015 4486,3 12 Ro, % =-0,3231 + 0,0004-H 0,4 0,97
2 403-binbcbka 2313,5 2890,9 6 Ro, % =1,1543 — 0,0002-H 0,2 0,96
3 487-Napsiubka 3756,4 4525 20 Ro, % =-0,1898 + 0,0002-H 0,2 0,84
4 1-[oHeupbka 4581,8 5228,6 7 Ry, % =-1,6106 + 0,0008-H 0,8 0,82
5 637-0pobuiiBcbka 2666,4 4585 17 Ro, % =-0,837 + 0,0006-H 0,6 0,93
6 491-KiciBcbka 4493,5 6092 11 Ry, % =-1,3188 + 0,0004-H 0,4 0,99
7 4-KomuwyBacbka 1450,9 4325,4 11 Ro, % =-0,3149 + 0,0007-H 0,7 0,97
8 500-Mayycbka 3318,7 5511 12 Ry, % =-0,8509 + 0,0004-H 0,4 0,95
9 313-MNp.->KgaHiscbka 3900,2 5036,9 5 Ry, % =-0,5514 + 0,0003-H 0,3 0,98
10 | 2-Pypiscbka 4251 4872 7 Ro, % =-2,848 + 0,0008-H 0,8 0,96
11 609-CesiToripcbka 2852 4764 12 Ry, % =-0,6845 + 0,0005-H 0,5 0,97
12 | 613-CnoB'aHcbka 2696 4929 15 Ry, % =-0,5206 + 0,0005-H 0,5 0,96
13 | 205-ConoxiBcbka 3209,5 4312,1 10 Ro, % —0,5893 + 0,0003-H 0,3 0,91
15 | 19-YnbsHiBCbka 1443 3040 8 Ry, % = 0,2451 + 0,0001-H 0,1 0,92
16 | 800-LLebenunHcbka 42142 6057 21 Ro, % =-2,1878 + 0,0007-H 0,7 0,97

BucHOBKM Ta nepcnekTUBY NofanbLlUuMx A0CHiAKeHb.
OpraHiyHa peyoBUHa € CKIAJOBOK YaCTMHOK OCadOBUX
ripCbkmx nopia; ocobnmBocCTi ii Pi3NYHNX BNACTUBOCTEN MO-
XyTb CYTTEBO BMMBATM HA BENUYMHUN iHTETPArbHUX NETPO-
i3NYHMX XapaKTePUCTUK. 3HAHHSA NETPORI3NYHMX KOHCTaHT
OP abo keporeHy 3anexHo Bifi CTYMeHs 0ro KaTareHeTuy-
HOI 3piNocTi BKpan Baxnmee Npu reodisnyHin giarHoCTUL
cnaHuerasoBmx abo HadTorazaoMaTepUHCLKUX ToBLY,. [ocni-
[XXEHO po3nogin ryCTuHU, MMTOMOro BMICTY BOAHIO Ta iHTep-
BalnbHOrO Yacy PO3MOBCIOKEHHS MO3A0BXHLOI aKyCTUYHOI
XBWUMi y TBEPAIM YaCTUHI KeporeHy ripCbkmx nopig HadTora-
30BMX TOBLL, MEPEBaXKHO CraHueBoro Tuny. BuBeageHo pis-
HSIHHS, SIKi 103BOMSATH OLUIHUTL BENUYMHY MUTOMOIO BOOHE-
BMICTY Ta iHTEpBaribHOro Yacy B KeporeHi 3a pi3HuX 3HadYeHb
rYCTMHU OCTaHHbOrO. [1oKa3aHo, Lo rycTvHa KeporeHy TiCHO
noe's3aHa 3i cTyneHem kartareHeTudHoi 3pinocti OP. OTpu-
MaHi nNeTpodi3nyHi 3anexHocCTi 403BONATb 36iNbLWLNTK AO-
CTOBIPHICTb OLiHKM NEeTpOodi3NYHMX KOHCTaHT MpW reornoriy-
HiV iHTepnpeTaLii AaHWX MPOMUCIIOBOI reodisnkn 3 METO
BM3Ha4yeHHs BMmicTy OP y ripcbkux nopopax. lMepcnekTmsm
NPOOOBXEHHSA TakMX OOCHioKeHb chnig noB'a3yBaTv 3 BU-
BYEHHSAM TPCbKMX MOPiA4 MEPCMEKTVBHUX Ha HeTpaauuiviHi
BYrnMeBOAHI ocagosux ToBL [IHinpoBcbKo-[oHewubKoi 3ana-
OViHM Ta 3axigHoro perioHy YkpaiHu.
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PETROPHYSICAL APPROACH TO DETERMINATION
OF KEROGEN CONTENT IN ROCKS BASED ON WELL-LOGGING DATA

The topicality of research into the physical properties of organic matter in rocks is largely associated with the prospects of a significant increase in shale
gas production. Geophysical diagnostics, including assessment of kerogen content in shale-gas deposits, requires a thorough petrophysical analysis.
Based on the recently published results of research into the physical properties of organic matter from the discovered US shale-gas fields, we have derived
petrophysical relationships for quantitative calculations of kerogen content using well-logging data. The earlier developed system of interpretational
equations contains petrophysical constants defining the individual characteristics of solid organic matter in rocks.

Mathematical models have been built to relate the interval time of the longitudinal acoustic wave and specific hydrogen content to the density
and catagenetic maturity of organic matter. There have been suggested equations of the identified patterns of change in the value of vitrinite
reflectance with the increasing depth of the deposits for various areas of the Dnieper-Donetsk Basin. The research results also include suggestions
on specifying the petrophysical characteristics of organic matter taking into account its maturity and specific oil and gas strata or areas.

Keywords: shale gas, rock, petrophysical characteristics, kerogen, specific hydrogen content, density.
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NETPO®U3NYECKUE NPEONOCHINIKKU OLIEHKW COOEPXXAHUA KEPOIEHA
B NOPHbIX NOPOOAX NO AAHHBLIM NMPOMbICJTOBOU TEO®U3UKA

BaxkHocmb u3yyveHusi gpuzuvecKux ceolicme op2aHU4YeCKo20 eeljecmea 8 20PHbIX Nopodax e 3HayumesibHoli cmereHu cesi3aHa ¢ nepcriekmueamu
yeenuyeHusi 006bI4u criaHyeeo20 2a3a. eoghusuyeckass duacHOCMuUKa, 8 MOM Yucsie oyeHka codep)xaHUsi Kepo2eHa 8 crlaHUe2a308bIX monwax, mpebéy-
em Hadnexauje2o nempoghusuyecko20 obecneqeHusi. BoinosHeHHbIl aHanu3 ny6énukayuli o ghusuyecKkux ceolicmeax op2aHUYeCcKo20 eeujecmea u3 uzee-
CMHbIX MecmopoxdeHull cnaHyeso2o 2a3a CLUA noseonun nosy4yums nempoghusuyeckue 3a8UcUMoOcmu Onsi Kolu4ecmeeHHbIX pacdemoe codepxaHusi
KepozeHa 1o GaHHbLIM MPOMbIC/I080U 2eoghu3uku. PaHee Hamu 6binia pa3pabomaHa cucmema UHMepPPemMayUOHHbIX ypasHeHul, 8 KOMOopbIX MpuUcymcm-
eyrom nempoghusuyeckue KOHcmaHmbl, onpedensroujue omaoesnbHbIe XapaKmepucmuKu meepooli Yacmu op2aHU4eCcKO20 8eu4ecimea 8 20PHbIX Mopodax.
Pa3spabomaHbl MamemMamuyeckue MoOesu, cesidbigarouijue UHmepsabHoe epemsi NMPodosibHOU aKycmu4ecKol 80JIHbI, yoesibHoe 8000podocodepXaHue ¢
n/10MHOCMbIO U Kamaz2eHemu4ecKol 3pesiocmbIo op2aHU4YecKko2o eewjecmea. [lpueedeHbl ypasHeHUs1 8bisie/IeHHbIX 3aKOHOMEePHOCMel U3MeHeHUs 8eslu-
YUHbI, ompakatoujeli CrToco6HOCMU 8UMPUHUMa ¢ POCMOM 2/1y6uHbI 3are2aHusi omIoXKeHuUl Onsi pa3u4HbIX niowadel [Henposecko-LoHeykol enadu-
Hbl. Ha ocHoge ebInosIHeHHbIX ucciedoeaHull yKka3aHbl Mymu YmoYHeHusl nempoghu3uyecKux xapakmepucmuK op2aHU4YecKo20 eeujecmea c y4emom
cmerneHu e20 3pesIocmu U KOHKPeMHbIX Heghme2a3oHOCHbLIX MOJIW, Uu meppumopudl.

Knrouesble crniosa: crnaHyeshbili 2a3, 20pHasi mopoda, nempoghusudeckue Xxapakmepucmuku, KepozeH, ydesnibHoe codep)kaHue 8000p00a, MII0MHOCMb.





