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XiMiyHMX BUOYXiB Ha IPOMHCAOBUX Kap'epax y MeyKax
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l'onroBHUY 1eHTP clielliaAbHOTO KOHTpoAo HL] YBK3 AKA Ykpainu, cMT 'opoAOK,

Ykpaina
Hapitiimiaa 3 Oepesns 2018 p.

B npepenrax YKpamHCKOTO ITUTa OCHOBHBIMHM MCTOYHMKAMU HaBeAEHHOM celcMUY-
HOCTHU SBASIIOTCSI MHOTOUNCAEHHBIE B3PEIBHEIE PaOOTHL Ha MPEATIPUATUIX OTKPBITOM U
TIOA3EMHOM AOOBIUM MUHEPAABHBIX pecypcoB. CeMCMUUYECKUMU CTAHIIUAMU ['AaBHOTO
IIeHTpa CIeIMaAbHOTO KOHTPOASI ['0CyA@pPCTBEHHOTO KOCMUUYECKOTO areHTCTBA YKpau-
HBI U CeThIO celicMUUecKux cTaHuM MHcTuTyTa reodusuku HAH YrkpauHbl e5KeropAHO
PErUCTPUPYIOTCA THICSUYU NPOMBIIIAEHHBIX B3PHIBOB Ha OTKPBITHIX Kapbepax U B IIaX-
Tax, 3HaUeHMe MarHUTyAbl Mb koToprix npeswimaet 0,5. Ha ocHOBe aHaAn3a celicMu-
YeCKUX CUTHAAOB, 3aPeruCTPUPOBAHHBIX CTAHIIVSIMU CEMCMOAOTMYECKON ceTu 'AaBHO-
TO IIeHTpa CIelNaAbHOTO KOHTPOAs ['0cyAapCTBEHHOTO KOCMHYECKOTO areHTCTBa YKpa-
UHEL OIIpeAeA€HEBl COOTHOIIIeHUs MarHuTyA (M) u MomHOocTe! (Y) B3PBIBOB Ha IIPOMBIIII-
AeHHBIX Kapbepax Kuesckolt, JKutomupckoi, Bunuunkoi, PuBHeHCKOM, XMEABHUIIKOU
u Yepkacckoit o6aacTeit. [To pesyabratam aHaausa 3asucuMoctd M =f (Y) aAAst KasKAOTO
U3 NCCAEAOBAHHBIX KaphePOB PACCUNTAHO YCPEAHEHHOE COOTHOIIIEHNE MeXAY MarHu-
TYA@MU U MOIITHOCTSIMH B3PBIBOB. A@HHOE COOTHOIIEHNE MOKHO CUUTATh CIIPABEAAUBBIM
MM YCAOBUM YKPAWHCKOTO IIUTA U B AAABHEUIIIEM UCIIOAB30BATh IIPU OIleHKe BAUSHUS
B3PBIBHBEIX PAOOT Ha AIOAEN U OKPYJKAIOUIVIO CPEAY.

KarueBslie caroOBa: ceicMUUeCcKasi CTaHIINS, CEMCMUYECKMM CUTHAA, IIPOMBIIIACHHBIN

B3PBIB, MarHUTYAQ, MOLIHOCTE, JHEPTreTUYEeCKUN KAACC, YKPAWHCKUU IIIUT.

Beryn. 'hobGaabHUM TOTIK ceMcMiuHOI
eHeprii GOpMYIOTh K IPUPOAHI, Tak 1 TeX-
HOT'eHHI AjKepena. [IpupopHUMU AJKepeaa-
MM CEHCMIUYHUX KOAUBAHb € 3€MAETPYCH Pi3-
HOTI'O PiBHS, IITOPMOBI XBUAL HA MOPAX 1 OKe-
aHaX, TpUBaAAI BUBEpP’)KEHHS BYAKaHIB, IIa-
MIHHSA KOCMIYHUX TiA, OOBAaAM TipCBKUX CXU-
AlB Ta iHIII ITPUPOAHI TTOAII.

Cepep TEXHOTEHHUX AJKEPEA, 1110 0epyTh
Y4acTb Y (pOpMyBaHHI I'AOOAABHOI'O IIOTOKY
CeMCMIiuHOI eHepril, CAip BUAIAUTHY TaKi oc-
HOBHI Irpynu:

* YUCAE€HHi BUOYXOBi poOOTH B Pi3HUX raAy-
351X IIPOMUCAOBOCTI;
* TIOCTIMHO AifOUi A’Kepeaa BiOpaitiii (3aAis-
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HUIl4, TPAHCIIOPT, aBTOTPAHCIIOPT, TeHe-
paTopu Ta HACOCHU TiAPOEAEKTPOCTAHIIIN
i IPOMUCAOBI IMAIIPUEMCTBA Ta iH.);

* TUMYACOBO YBIMKHEHI BUPOOHUUI AKepe-
Ad CeMCMIUHHUX KOAVBAaHB: OYPOBi i Kauaa-
K1 (yCTA@HOBKM HA(TOra3oBOrO 1 I'ipHU-
4YOAOOYBHOT'O KOMIIAEKCIB), CKUAQHHS BO-
AU Ha TipApPOCTaHIIiAX, oIeparnil yaapHO-
ro, YAQPHO-OypOBOI'O BIIAUBY Ha I'PYHT Ha
OyAIBHUITBAX i IPOMUCAOBUX MalpAaHIU-
Kax TOIIO.

Y Mmexxax Ykpaincbkoro muta (YL) oc-
HOBHUMU AJKepeAaMM HaBeAeHOI cercMmid-
HOCTIi € 4YhCAeHHI BUOYXOBlI poOOTH Ha MiA-
OPHUEMCTBAX BIAKPHUTOTO 1 MiA3€MHOTO BUAO-
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OyTKy MiHepaAbHUX pecypciB. CelicMiuHU-
MU CTaHIiAMU ['OAOBHOrO EHTPY CIHeljiaAb-
HOTO KOHTPOAIO Aep’KaBHOT'O KOCMIUHOTO
arenTcTBa YKpainu (ILICK AKAY) Ta me-
PEe’KEr CeUCMIYHUX CTAHIIU IHCTUTYTY reo-
dizuku HAH VYkpaiHu mopiuHO peecTpy-
FOTbCSI TUCAYi IPOMUCAOBHUX BHOYXIB Ha BiA-
KPUTHUX Kap'epax i B 1l1axTax, 3HaUeHHS Mar-
HiTyA Mb sskmx nepesuitye 0,5. Y crarti [Ky-
Tac Ta iH., 2014] HaBepAeHO pe3yAbTaTH 00-
poOOKHU 3amuciB BUOYXiB, 3apeeCTPOBAHUX
cericmiunmumu cranniamu I'TCK. Posragany-
TO CEMCMIUHUN e(PEeKT, OTUCAHUN Y 3HAUEH-
HSIX MAarHiTyAun Mb Ta eHepreTuYHOro Kaa-
cy K, 3anesxHO Bip Macu 3apsipiB i IpoBe-
AEHHs BUOYXIB y PI3HUX IHTepBarax IAM-
OWH IIaxXTH.

VY 3axipHint yactuni YIII OCHOBHY Kinb-
KicTb BUOYXiB BUKOHYIOTH y Kap'epax, Ha
BoAMHCBKOMY MeTalOAOlll i y IMiBHIYHIN Yac-
TuHi [TopiabcbKOTO Merabaoka (PiBHeHCh-
Ka Ta JKuroMmupchka obaacti). Aelio MeH-
NN OOCAT BUOYXOBUX POOIT 3AIMCHIOIOTH
Yy LIeHTPAAbHIN Ta HiBA€HHIN YacThHaX [lo-
MIABCBKOTO MeTraOAOKa (XMeAbHUITbKA Ta Ya-
CTKOBO JKUTOMUPCHKA 00AACTI). Y IIeHTpaAb-
HiM yvactuHi YIII BuOyx0oBi pob6OTU IIPOBO-
AATH B OCHOBHOMY Ha IipnnpuemcTBax Kpu-
BOro Pory, po3TalloBaHUX y MeXaxX [HryAb-
CBbKOTO MerabAOKa.

Ceiicmiunui epeKT Bip TPOMUCAOBUX BU-
OyXiB 3aAeXKUTH AK BiA MOTY>KHOCTI 3apf-
Ay, Tak i Bip 0CcOOAMBOCTeM palioHy BHKO-
HaHHA BUOYXOBUX POOIT. 3 OTAsAYy Ha Iie
BUHIUKAA IIOTpe0a y BU3HAYEHHI 3aA€KHO-
CTel MAarHiTyA i mOTy’>KHOCTe¥d BUOYyXiB Ha
OKpeMUX IIPOMUCAOBUX Kap'epax 3 MEeTOIO
IOAAABLIIIOTO OIIIHIOBAaHHS IX HACAIAKIB.

OuiHoBaHHSI BHECKY BUOYXOBUX poOOiT
Y CenCcMidyHiCTh. 3ararAbHOCBITOBE CITOKHU-
BaHHA BHOYXOBUX PEUYOBUH IIPOMUCAOBU-
MU MIAIPUEMCTBAMY, 3a AQHUMU MI>KHAPOA-
HOl pipMmu “T'roO0arbHa aHAAITUYHA acoIli-
arig", craHoBUTH OAM3BKO 11 MAH T/pik
[Koaranos, CocHuH, 2000]. 3 GaraTopiuHO-
ro AOCBIAY BUBUEHHS ITIiA3eMHUX BHOYXIB
BIAOMO, IO OCHOBHA YaCTWHA €Hepril BU-
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Oyxy, OIABII K 95 %, BUTPAYAETHLCA B MOTO
elileHTpaAbHIN 30HI HA APOOAEHHS, PYH-
HYBaHH$, IIAQCTHUYHEe AeopMyBaHHA, Ie-
peMillleHHd, HarpiBaHH4A, YIIiABHEHHI 1 po-
3YILIIABHEHHS IIOPOAU 1 MeHIlle 5% Iepeaa-
€THCA B 30HY NPYKHUX AePOpPMAIlild, BKAIO-
4arouu YTBOPEHHS CEUCMIYHUX KOAUBAHE [Po-
AVIOHOB U Ap., 1971]. Y BiATTOBiAHOCTI AO 3a-
KOHY 30epeskKeHHs eHepril

E=E, +E.+E,,

Ae E — cymapHa noTeHIliaAbHA €Heprid 3a-
psiay BuOyxoBoi pedoBunu; E,, — dacTka
eHepril, 0 He BUTPAYAETHCI HAa KOPUCHY
Alr0 1ip 4ac BUOYXy (HArpiBaHHS IOPOAH
Ta BOAY, BUHUKHEHHA YAAPHOI Ta 3BYKOBOI
XBUAB, PO3AITaHHS MOpoAM Tomio); E. —
YaCTKa eHeprii, 110 ¥ae Ha YTBOPEHHS CeNC-
MIiUYHUX XBHUAB; EA — YacTKa eHeprii, 1o
Mpe Ha APOOAEHHS IOPOAU.

[Tpy>kHa eHeprig, sska Oepe y4acTb B yT-
BOPEHHI CEeMCMIYHUX KOAUBAHL Y PE3yAb-
TaTi BUOyXy, TOOTO BUIIPOMIHIOBAHA CEUC-
MiYHA €Heprig, 3aAeXUThb K BlA Macu BU-
OyXOBOI peUYOBMHU, TaK i Bip izuko-mexa-
HIYHUX BAACTHUBOCTEM TipChKOI IIOPOAU Ta
1i MmimHOCTi. BipaOMi pe3yAbTaTH eKCIlepu-
MeHTaAbHUX 1 TeopeTuuHUux poOiT [Haskell,
1967], B 9KHX AAS IIUPOKOTO CIEKTPA MOPip,
BHU3HAYEHO YaCTKy eHepril BUOyxy, 110 Ile-
PEXOAUTH B €HEprilo CeMCMIYHUX KOAUBAHb
(ceticmiunm KoeinieHT KopucHOI All (KKA)
MIA3EMHOTO BUOYXY).

Tak, y TBepAUX CKEeABHUX MOPOAAX (rpa-
HIT, PIOAIT, AOAOMIT, CAQHEIlb i Ta iH.) celc-
mivaun KKA cranosuts 1—3 %, y nopuc-
Tomy Tydpi — 0,3—1,2 %, y M'9KUX I'pyHTaxX
TUIlYy aAloBito i cymickiB — 0,05—0,2 %.
OckinbKY BHOYXOBI poOOTH IIpU BUAOOYT-
Ky TBEPAHUX KOPHUCHUX KOIAAWH IIPOBOAATH
Y CKEABHUX IIOPOAAX, IPUUMEMO AAS OILi-
HOK BUIITPOMiHIOBAHOI CeMCMIiuHOI eHepril
cericmiunuit KKA, mo paopiBHioe 2 %, cou-
ParwYuCh y TOMY YKCALI Ha BIAIIOBIAHI poO3-
PaxyHKU BiAHOIIEHHS CEUCMIYHOI eHepril
AO TIOBHOI eHepril BuOyxy, IO HaBEeAEHI y
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crarTi [Perret, 1972]. Y TakoMy pa3si CHiBBiA-
HOIIIeHHS Mi’K BUIIPOMIiHIOBAHOIO TIPU MiA-
3eMHOMY BHUOYXY CEUCMIYHOIO eHEpTI€lo i
MacoOI0 BHOYXOBOI peUYOBUHU HaOyBa€ BU-

TASIAY
E. =0,02me,

Ae E. — BumpomiHiOBaHa mpu HiA3EMHO-
My BUOyXy CEMCMIYHA €Heprid; € — MUTOMa
eHeprig BuOyxy; M — Maca BuOyXOBOi pe-
YOBUHU.

Y cepepHBOMY IIUTOMA €Heprisg BHOYXY
IITATHUX BUOYXOBHUX PEYOBUH XapaKTepu-
3YE€TBCS BEAMYHNHOIO € = 4188 KA (nmuroma
eHeprig BUOyXy TPOTHUAY), TOOTO IIiA 9ac BU-
Oyxy 1Kr BUOYXOBOI PEUOBUHU BUAINAETHCS
eHeprig 4,19 MAX (1 xkar — 4,19 Ax).

Y macmrall Bciel 3eMHOI KyAl rA0Oanb-
HUU [IOTiK CEMCMIUHOI eHepril, 110 YyTBOPO-
€TbCAd BUOYXOBUMHU POOOTAMHU, IPUOAU3HO
Ha 2 NOPSAKM MEHIINM 3a CepeAHbOPIYHUIN
IIOTIK CEMCMIUHOI eHeprii IPUPOAHUX 3eM-
AetpyciB. Llen akT y miaoMy BipllOBipae
CTaAUM YSIBA€HHSIM IIPO Te, L0 IIPUPOAHA
CeNCMIiYHICTh iIHTEHCHUBHINIa i 3HAYHO He-
Oe3IeuHilla, Hi>K CeMCMIiYHI BIIAMBU Pi3HO-
ro poAy BUOYXOBHUX pOOIT, IpOTe OCTaHHI
yacTo OyBAIOTh BipOMi CBOIMU AOKAABHUMU
PYWHIBHUMHU HACAIAKAMHU.

CaiBBiAHOIIIEHHS MarHiTyAHUX OIL[iHOK
i moTy>kHOCTel BUOYXiB AN TPAHITHUX MPO-
MHCAOBUX Kap'epis Ha Teputopii YII. Xi-
MiuHI BUOYXH, AKi IIMPOKO 3aCTOCOBYIOTH
y Ipolleci po3po0OKM KOPHUCHUX KOIIAAWH,
npu OYAIBHUITBI Pi3HOMAHITHUX HApPOAHO-
rOCIIOAAPCBKUX OO'€KTIB, PIi3HATHCA fAK 3a
IIOTY>KHOCTSIMHU, TaK i 3a yMOBaMH IIpOBe-
MeHHd. Pe3yabTaT AE€TAaABHOI'O BUBYEHHS
3aAEKHOCTI e(DeKTUBHOCTI IIPM XiMIYHUX BU-
Oyxax Bip yMOB IX BUKOHAHHSI HABEAEHO Y
crarTi [Khalturin et al., 1998].

Y paAdgHCBKIM NPaKTUIll OOpOOKM Celc-
MIYHUX AQHUX IIMPOKOI'O NOIINPEeHHS Hal0y-
Ad Kracu@ikalig MOAIM 3a eHepreTUYHUM
kracoM K, BBeperna T.T'. Payrian [Paytuan,
1964]. B ocTtanHi pokU 1110 KAacuUiKalliro
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3aCTOCOBYIOThH 1 AAS XIMIUHKUX BUOYXIB, y TO-
MY YHCAlL CA@OKHMX, OCKIABKU BOHA AQ€ 3MO-
I'y pO3pPaxOBYBAaTU BIACTAHI IIOYWMHAIOYU BiA
10 kM.

Ilpn Bu3HAUEeHHI €HEPreTUYHOI'O KAACY
IIOAIl BUKOPUCTOBYIOTH MAKCHUMAAbHY aMII-
AiTypay B P- 1 S-(pazax celicMivHUX KOAUBaHb
Ha KOPOTKOIEPIOAHUX KaHaAax. Aanl A
PO3PAaxyHKY 3aCTOCOBYEMO (POPMYAY

K=18lg(Ap+As) +0(A), (1)

Ae Ap I Ag — MaKCHUMaAbHI aMIAITyAu P- 1
SXBUAB, MKM; O (A) — KariOpyBarbHa PYHK-
miss aast Ap + Ag v AlanasoHi BipcTaHen
Bip 10 po 3000 rMm:

K =lg (E), (2)

Ae E — eHeprig, 110 BUIPOMIHIOETECS B pe-
3YABTATI CEMCMIYHOI TOAIl.
Marzityay M 3HaxX0pAUMO 3@ OPMYAOIO

M =(K-4)/1,8. (3)

Y crarti [Khalturin et al., 1998] nasepe-
HO 3aAEJKHICTh MiIXK €HepreTUYHUM KAACOM
K i moTy>xHIicTIO XIMiYHUX BHOYXIB Y

K=1,551g(Y) + 7. (4)

3arexuicts K = f (Y) BusHaueHo ekce-
PUMEHTAABHO 3@ pe3yAbTaTaMHU aHaAi3y Be-
AMKOI KIABKOCTI XiMiYHUX BHOYXiB, IpOBe-
AEHUX y pi3HUX perioHax KoaulrHsoro CPCP,
BKAOUarOun CeMUIIaAaTUHCBKUM BUIIPOOY-
BAABHUM MOAITOH.

3 ypaxyBaHHIM popMyA (3) i (4) oTpu-
MAa€eMO 3aAeKHICTh MK MarHitypamu M i no-
TY>KHOCTAMHU Y XiMiuHMX BUOYXIB, sIKy BBa-
KaTUMeMO €eTaAOHHOIO!

M =0,861Ig (Y) +1,667. (5)

AAsT BU3HAUEHHS 3aAeKHOCTI MiXK Mar-
HITYAHUMHU OLIIHKAMH i HOTY>KHOCTSMU IIPO-
MHUCAOBHUX BHOYXIB Ha I'DaHITHUX Kap'epax
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Puc. 1. 3aneXHOCTI MarHiTyp Bij HOTYXKHOCTeH
AL eKcIlepuMeHTaAbHUX (1) i mpoMucAoBux (2)
BuOyxiB Ha BexiBcpKOMy rpaHITHOMY Kap'epi.

y Meskax Y1 BUKOPUCTAHO CTaTUCTUYHI AQ-
Hi mopo MacoBux BuOyxiB 3AT "3axipykp-
BuOyxnpoM". IToTy>KHICTb BUOYXIB CTaHOBU-
Ad BiA A€KIABKOX OAMHUIIL AO AEKIABKOX Ae-
CATKIB TOHH.

Ha miapcTaBi IUx AaHUX BH3HAYEHO CITiB-
BIAHOIIIEHHS MAarHiTyA i TOTy>KHOCTeMN BUOY-
XiB AAd 33 rpaHiTHUX IPOMUCAOBUX Kap'e-
piB KuiBcbkoi, ZJKutoMupcbkoi, BIHHUIIBKO],
PiBHeHCBKOI, XMeABHUIIBKOI, HepKachbKol
obnacTelt. Y pe3yAbTaTI aHAAI3y OTPUMAHUX
CIIiBBIAHOIIIEHb BUSIBA€HO 3HA4Hi AedinuTu
MAarHiTyA AOCAIAKEeHUX IIPOMUCAOBUX BUOY-
XiB IIOPIiBHSHO 3 A@HUMU eKCIIepUMeHTaAb-
HUX BUOYXIB 3a OAHAKOBOI KiABKOCTI BUOY-
XOBOl PEYOBUHHU. SIK IpUKAAA Ha puc. 1 mo-
Ka3zaHo eTaroHHY 3arexxHicTs M =f (Y) aaa
€KCIIepUMEHTAaABHUX BUOYXIB i 3aA€’KHICTD
MAarHITyA BiA HOTY>KHOCTeN BUOYXiB AAS De-
XiBCBKOTO I'paHiTHOTO Kap'epy (sKuromup-
cbKa 00A., KopocTencekuil p-H, c. bexu).

Y TabOAUIlI HaBeA€HO BM3HAYEHI CIIiBBiA-
HOIIIEHHS MAar”iTya i NOTy>KHOCTeN BUOYXiB
AASI KOJKHOTO 3 AOCAIAKEHUX ITPOMUCAOBUX
Kap'epiB, @ TAKOK AeIIUTU MATrHITYA AAS
KO>KHOTO 3 Kap'€piB MOPiBHAHO 3 €TAaAOHHU-
MU 3HAYEHHSIMMU.

3a pe3yAbTaTaMM AHAaAI3y 3aAeKHOCTI
M =f (Y) AAsT KOJKHOTO 3 AOCAIAKeHUX Kap'e-
PiB PO3PAxXOBAHO yCEPEAHEHE CIIiBBIAHOIIIEH-

160

Hs Mi’K MargiTyaaMH i IOTY>KHOCTSIMU BUOY-
XiB (puc. 2):

M =0,8611Ig (Y) +0,784. (6)

Lle cmiBBipHOIIIEHHSI MO>KHa BBa’kaTU
CIIPABEAAUBUM AAG yMOB YIII i B mopanb-
LIOMY BUKOPHUCTOBYBATH IIiA 4acC OLIiHIOBAH-
HsI HACAIAKIB IpOBeAeHHS BUOYXOBUX POOIT.

BucHoBKuU. XiMiuHi BUOYXH IIUPOKO 3a-
CTOCOBYIOTH Yy IIpOIeCi pO3pOOKN KOPUCHUX
KOIIAAWH Ta IIip yac OyAIBHUIITBA pi3HOMa-
HITHUX HapOAHOTOCHOAAPCBHKUX OO'E€KTIB.

CelicMiuHUlM eeKT Bip IPOMUCAOBUX BU-
OyXiB 3aA€KUTH SIK Bip MOTY>KHOCTI 3apsAAY,
TaK 1 Bia OCOOAMBOCTEN paliOHy IIPOBEAEH-
HA BUOyXOBUX POOIT.

ITpy>kHa eHepris gK CKAAAOBA IIPOLLECY
YTBOPEHHS CEMCMIYHUX KOAUBAHb Y PE3YAbD-
TaTi BUOyXy, TOOTO BUIIPOMIHIOBAHA CeMC-
MiYHa eHeprif, 3aAe’XUTh Bip Macu BUOYyXoO-
BOI pe4yOBUHH, (Pi3UKO-MeXaHIYHUX BAACTU-
BOCTeH TipChbKOl MOPOAM Ta il MIITHOCHOCTI.

Ha mipcTaBi aHaAi3y CIIiBBIAHOIIIEHBb MarHi-
Ty, 1 IOTY>KHOCTEN BUOYXIB Ha IIPOMUCAOBUX
Kap'epax KwuiBcwvkoi, Kuromupcrkoi, Bin-
HUIIBKOI, PIBHEHCBKOI, XMEABHUITBKOI Ta Hep-
KacbKOl 00AacTell BU3HAUYEHO CepepHbOCTa-
TrCcTHYHY 3areskHicTe M =1 (Y), sKy B mopans-
IOMY MO>XKHa BUKOPHCTOBYBATH ITip Yac OIii-
HIOBAHHS BIIAMBY BUOYXOBHX POOIT Ha AIOAEU
Ta HABKOAMIITHE CepepoBullle B ymMoBax YIII.

Puc. 2. 3are>KHOCTI MarHiTyp BijA IOTY>KHOCTeN
BuOyXiB Ha IIPOMHCAOBHUX Kap'e€pax, pO3TalloBa-
HUX y Me’KaX YKPAIHCBKOIO IIHUTA.
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CniBBiAHOIIEHHS MarHiTyA i moTy>XHoCTell MacoBUX BUOYXiB Ha rpaHiTHUX
NIPOMHCAOBHUX Kap'epax, po3TallOBaHUX Yy MejKax YKPaiHChbKOro mura

(cmT CTpuUsKaBKa)

. Marnitypa | Aedinur,
Kap'ep HOT};}K;{ICTL M AM CuiBBipnoutenus M/Y
' min—max cepepHs
KuiBcbka 00a.
BironepKiBChKui 20,39—26,2 | 1,8—1,9 0,989 —
(c. TAnubiuka)
Borycaascrrui 7,51—12,11 | 1,6—1,8 0,851 —
(M. Borycaas)

I[ThucenbKu, — +
BacuUABKIBCHLKU p-H, 8,51—14,37 1,2—1,6 1,165 M 0'5&2_ O%b%?} (l)gngl),
c. [TAncenbke Y=10 ' '

PoxruTtHgHCBLKMM _
M =0,878 + 11
(crrenKap'ep, 4,56—26,87 | 1,2—21 0,789 v b
cMT PokuTHe) Y=10 ' '
OABIIaHUTTEKUY
(cmertkap'ep, M =0,839 +0,8611g(Y),
PORUTHSAHCHLKUU P-H, 12,77 18 0,828 Y= 10(M -0,839) /0,861
c. OABIIaHUIA)
KowmiiBcekui M=0612 + 11
(DacTiBcbKUit p-H, 6,00—9,48 1,3—1,4 1,055 0'6(M _ 0%182()3/ Ogsg)'
c. KomiiBka) Y=10 ' '
SpouIiBCcbKUM - +
(DacTiBchKmit p-H, 6,86—19,21 | 1,4—1,6 1,186 M 0'4(%1_02;3?}(')98&()'
c. Spomrika) Y=10 ' '
Xmenvnuyvka oo,
CTapOKOCTAHTHHIBCbKUN - +
(crrerikap'ep, 10,26—26,59 1,6—2,1 0,82 M 0'83\,?_ 0%4%?} (I)gsg)'
c. KpacHocinka) Y=10 ' '
Maiipan-BirbCbKu M=0619 + 11
(ToAOHCERMI p-H, 6,76 1,3 1,048 MR b
c. Hosaku) Y =10 ' '
[leneTiBCHKUM M =0,821 +0,8611g(Y),
(c. Cyamaxin) 14,15—4,65 | 1,7—1,9 0,846 Y= 1oM-0821) /0361
Yepracwvka o611
XAUCTYHIBCBKUM - +
(TopoauitiencyrkuM p-H, | 21,18 —51,28 1,7—2,3 0,993 M 0'67,\,?_ 0%'7%?} (l)ggg),
c. XAucTyHiBka) Y=10 ' '
Crapo6abaHiBCbKUA - i
(YMaHCBKuH p-H, 35,27 2,4 0,61 M =0.087 + o801 a0
c. Crapi Ba6auu) Y=10 ' '
Binnuyvka oo,
IBaHiBCBHKUM |
(crretikap'ep, - L M =0,94 +0,861lg(Y),
KaaunniBcbkuit p-H, 11,92—15,31 18—2 0,727 Y= 10(M—0,94) /0,861
c. IBaHiB)

I'paboBenbKu - +
(HemupiBchkuit p-H, 16,03 1,9 0,76 M 0'98\;_ 0%’0%()5} (l)ggg),
c. T'paniTHe) Y=10 ' '

INncapiBcbKUN - T
(KaamHiBCBKUH p-H, 6,11—24,14 1,7/—2,1 0,707 M 0'9((,5\,| _8'986?} !)gg(g?,

c. TucapiBka) Y=10 ' '

CrpivRaBChRAi 13,47—24,49 | 1,7—21 0,876 M =0,791 +0.8611g (),

y = 10M~-0.791) / 0,861
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3aKiHueHHs mabauyi

Pisnencoxa o61.

[Toaunbke poposuile I
IpaHiTy o L M =0,142 +0,8611g(Y),
(BOAOAMMMpCERHH p-H, 12,41—19,48 2,1—2,2 0,525 v = 1oM-0142) /0,861
c. I'oawrti)
BupiBcbkui -
(Caprencexmit p-1, | 433—2479 | 1,5—20 0,839 M =088+ 08 .
c. Bupn) Y=10 ' '
KaeciBchkuit —
. M =0,892 +0,8611 .
(Capreschmit p-i, 19,36 2 0,775 002 ot
cMT KaeciB) Y=10
CocHiBcbRUMN —
. M =0,768 +0,8611 .
(CapHeHCBKUH p-H, 20,05 1,9 0,899 . (M=0,768) /098(6Y1)
c. Ceantrie) Y=10
Kumomupcovra 00:.
BexiBcbkui _
(KopocTeHncrkuii p-H, 8,81—40,35 1,2—2,2 1,109 M = 0'5(5M8_+0%'5%?}!)98(6\1()'
c. Bexn) Y=10 ' '
BexiBcbkuil (cmerkap'ep, -

KopocreHcrrU p-H, 7,47—28,81 1,2—2,1 1,104 M 0'5?,\?_4-095'6%?} !)98%\1(),
c. BacbkoBuui) Y=10 ' '
I'yasHenbRUM -

(KopocTenchkuit p-H, 10,52—1%,63 1,7—1,9 0,79 M 0’8(7,\;_4-0%’7%?}!)98(6?’
c. BopapiBka) Y =10 ' '
IITopciBchKUM -

(KopocTeHCcBRUH P-H, 10,99—24,49 1,7—1,9 0,88 M 0'7?,\2_—'-0%87?} !)98%\1(),

c. Birommi) Y=10 ' '
HoBoropoaenskuit -
(KopoctumriBcbkuii p-H, 14,65—40,66 1,6—1,7 1,243 M 0’4(2,\21_+091’§?} (|)98(6Y1),
c. HoBoropoperske) Y=10 ' '
HoBoBoAMHCEKUN -
(HoBorpapa-Boamucekruit | 10,66—26,17 1,5—2,3 0,733 M= 0’9(:3,\21_+0%’3§1?}!)98(6Y1)’
p-H, c. Cycan) Y=10 ' '
OpruBKI/Iﬁ H_Ie63aBOA, M = 0741 +0.861 I
v - Y 1 g(Y)v
(OBpy1BKMI P-H, 7,09—23,78 1,3—2,1 0,926 _ 1 (M=0741) /0,861
c. bonpaapi) Y=10
HopuHchKmit M =0,683 +0,8611
o =Y r g (Y)v
(OBpy1UBKUU P-H, 20,87—27,56 1,7—2,1 0,984 _ 1 (M—0,683) /0,861
c. HopuHCEK) Y =10
TOB
«MaAOAVMBAMHCBKUI -
rpaHKap ep» 4,85 1,4 0,813 M 0’8(15,\21_+0%’5i?}!)98(6Y1)’
(AYTUHCBLKUH P-H, Y=10 ' '
c. Maaui AuBAUH)
BAT «/\M3HUKIBCBKUU
rpaHiTHUI Kap'ep» . . M =0,503 +0,8611g(Y),

(XopommBchKuii p-H, 14,31—35,42 1,4—1,9 1,164 v = 10M~0503) / 0,861

c. UepBOHOT'paHiTHE)

IpaniTHui M =0,529 + 0,861

(HepHsxiBCBKUM p-H, 12,78—22,16 1,4—1,7 1,138 _ ' (M—0,5'29) /09823Y1)'
c. TlekapmyHa) Y =10

TAB «bepesiBcbKutt |

Kap'ep» - . M =0,745 +0,8611g(Y),

(CKATOMUDCHKYH D1, 7,87—15,36 1,4—1,8 0,922 v = 1oM~0.745) / 0861
c. bepe3siBka)

AaBUAIBCBKUN -

(OKutomuperkuit p-, | 13,24—14,74 | 1,8—1,9 0,792 M =0.575+ 086119 (1.
c. A\aBUAiBKaA) Y=10 ' '
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Dependence of magnitude evaluation of chemical

exposure characteristics at industrial careers within

the boundaries of the Ukrainian Shield

Yu.A. Andrushchenko, V.I. Osadchy, O.I. Lyashchuk, 1.V. Komienko, 2018

Within the boundaries of the Ukrainian Shield, the main sources of induced seis-
micity are numerous blasting operations at open and underground minerals mining
enterprises. Seismic stations of the Main Center for Special Control of the State Space
Agency of Ukraine (GTSSK DSAU) and a network of seismic stations of the Institute of
Geophysics of the National Academy of Sciences of Ukraine annually record thousands
of industrial explosions in open quarries and mines, whose magnitude mbexceeds 0,5.
Based on the analysis of seismic signals registered by the stations of the seismological
network of the Main Center for Special Control, the State Space Agency of Ukraine, the
ratios of magnitudes (M) and capacity (Y) of explosions were determined on industrial
quarries of Kyiv, Zhytomyr, Vinnitsa, Rivnhe, Khmelnytsky and Cherkasy regions. Ac-
cording to the analysis of the dependence M =f (Y) for each of the investigated quarri-
es, the average ratio between the magnitudes and the explosive capacities was calcu-
lated. This ratio can be considered fair for the conditions of the Ukrainian Shield and
further used in assessing explosive work on people and the environment.

Key words: seismic station, seismic signal, industrial explosion, magnitude, power,
energy class, Ukrainian Shield.
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