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AHoTauis. B cTatTi HaBefeHO pe3ynbTatv JOCHIMKEHHS 3aKpUTOT MOPUCTOCTI B YaMKOBMX 3€PHAX ra30HOCHMX Mic-
koBukiB [loHbacy. 3epHOBY 3aKpUTy MOPUCTICTb CTBOPIOKOTL PIi3Hi TUMK ra3oBMX BKIOYEHb B YIAMKOBMX 3€pHaXx mopig.
BoHu npeacTaBneHi y BUrnsAi i3onboBaHNX BKMoYeHb abo y BUrnsdi cMyxok bboMa, noganblua TpaHcopMaLis Skux
YTBOPIOE TaK 3BaHHY «rybyacTy» CTpyKTypy .

MeTa gaHoi po6oTi nonsrana y po3pobLi METOAWKA BU3HAYEeHHs 06 €My ra3oBuMX BKIHOYEHb B YNIaMKOBUX 3epHax
nopig 3a SONOMOTOK ONTUYHOTO MIKPOCKONY.

MeToguka nonsrae B TOMy, WO NpY SOCHiGXeHHI LWichiB NICKOBMKIB ONTUYHUM MIKPOCKONOM Mpu 36inbLUEHH Bif
1000 po 1200 kpaT 3 3aCTOCyBaHHAM IMEPCIAHOI PigyHK, BU3HAYAOTLCS HaNBINbLL iHOpPMATHBHI AinsHKK Wwrida 3 pis-
HOI KINbKICTIO ra3oBMX BIIHOYEHb. 3a JOMOMOrOK 00 EKT-MIKPOMETPY BM3HAYaETbCS PO3MIP AiNsHKM wrida, Wwo gocni-
[KYETbCA Ta PO3MIP ra30BKX BKIIOYEHb, SIKi 3HAXOAATLCA Ha Uil ginsHui. OB6'eM rasoBoro BKIOYEHHS BU3HAYAETHCS
yepes CniBBIgHOLEHHS NMOLi LibOro BKMOYEHHS 0 NAOLWi AiNsHKK, WO JocnigxyeTbes. [locnigmelum HeobXigHy Kinb-
KICTb IHOPMATUBHUX LINSHOK Y KOXXHOMY LUMichi nopoau, 3a JONOMOro CTaTUCTUYHOT 06PODKM AaHUX, OTPUMYEMO Ce-
pedHe 3HaYeHHs 3aranbHOro 06'eMy ra3oBMX BKIHOYEHb Y MPOLLAPKY NOPOAM Y BigCOTKaXx.

3a [ONOMOroK METOAMKN BU3HAYEHHS 06 €My ra3oBWX BKIOYEHb B YNIAaMKOBMX 3epHaX Nopid BCTAHOBIEHO, LLO
KBapLIOBI 3epHa ra30HOCHMX MICKOBMKIB CEpPeaHbOI MiacTagii katareHesy (MiCKOBMK I318I5, waxta im. O.I'. CtaxaHoBa,
KpacHoapmiicbkuin paioH, [JoHewbKiit ByrinbHWA 6aceitH) MicTATb Y cepeaHboMy 3,5 % rasy B 3akputux Mikponopax. Lis
yacTka rasy € CyTTEBOI0, 3 OrNsAgy Ha Te, Lo 3aranbHa NOpUCTICTb LbOro NickoBuKa B cepeaHboMy cknagae 7 %. To x 3a
[OMOMOrOH 3anpOonoHOBaHOI METOAMKM MOXHA BCTAHOBUTU JOAATKOBY KIMbKICTb rasy sSikMn BMILLYETbCS B MIKpOMopax
ynaMKoBMX 3epeH nopig. Lie 0cobnmBeo BaxIMBO Npy NPOrHO3yBaHHi BUKMAOHE6e3ne4HOCTI NopiA, OCKINbKM ra3oBi BKH0-
YeHHs 3HaXoAATbCS Mig BEMUKUM TUCKOM. TO X Npu 4OAATKOBOMY HaBaHTaXEHHI BYrfenopoaHOro MacuBy BOHU MOXYTb
OyTn DooaTkoBWM iMMybCOM ra30AMHaMIYHNX NPOSIBIB.

KntoyoBi crnoBa: rasosi BKMOYEHHS, 3aKp1Ta NOPUCTICTb, KaTareHes, Mikponopa, ynaMKoBi 3epHa.

JlocnimKkeHHsT Ta30HOCHUX MICKOBHKIB J[OHEIbKoro OaceiiHy Ha MIKpOpiBHI, 3a
JIOTIOMOTO0 OTITUYHOTO MIKPOCKOTY, T03BOJIMJIO YMOBHO BUAUIATHA OKPEMHM THII 3a-
KPUTOi TTOPUCTOCTI — 3epHOBUH [1]. 3aramom, 3epHOBY 3aKpHUTY MTOPHUCTICTH CTBOPIO-
I0Th PI3HI TUIM Fa30BUX BKJIIOYEHb B KBapIIOBUX 3€pHaX MICKOBUKIB. BoHU mpejacTa-
BJICHI Y BUTJISIII 130JIbOBAHMX BKIFOUEHb 200 y BUTIISAAI CMYXKOK bboMa, mojanbima
TpaHcpopMallis SIKHX YTBOPIOE TaK 3BaHHY «Ty0uacTy» CTpykKTypy (puc. 1). 3a ckia-
JIOM Ta30Bl BKJIIOYEHHS MEPEBAXKHO MPEJICTABICHI METAHOM, BYIJIEKUCIUM Ta30M,
azotom [2, 3].
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I — mepBunHe BrtoueHHs; II — «rybuacra» ctpykrypa; Il — cmykkun broma

Pucynox 1 - iy mickosuka l5'Sls (kBapmose 3epro), mx. im. O.I'. CraxaHoBa, riGHHa
BinGopy npo6u 986 M, 36. 1200*

[lepmmit THI BKITFOUEHBb B KBAPIIOBUX 3€pHaX MCKOBHUKIB JloHOACy - 1€ TIEpBUHHI
BKJTIOUEHHS, SIK1 OyJIM YTBOpEHI Ill€ B MAaTEPUHCHKUX Topojax. Bonu nobpe 11eHTH-
(GIKYIOTBCSI TIPU ONMTUYHOMY JIOCHTIIKEHHI, OCKUTBKH TIEPEBAXKHO € ABOX(a3sHUMHU Ta
CKJIQJAIOThCS 3 PIAMHHOI Ta Ta30Boi (a3. 3arasom, B KBapIOBUX 3€pHAX MICKOBUKIB
JloHernpkoro OaceiiHy iX KUIBKICTh ckimamae 1-2 % Bij 3araibHOi KUTBKOCTI BCIX
BKITFOUCHBD.

OxpeMUM THUIIOM 3€pPHOBOI 3aKPUTOT MOPHUCTOCTI HEOOXITHO BUIUTUTH CMY>KKH
broma. Lle mikpocTpykTypHi nedopmariiii KBaplioBUX 3€peH, SKi JEKOPOBaH1 ra30BU-
MH, piJlIe Ta30piAMHHUMH, BKIIOYCHHAMHU. [Ipu mociimkeHHI HUTidiB MICKOBUKIB
BOHU J100pe 11IeHTU(]IKYIOTbCA NMPU O1YHOMY OCBITIICHHI [4].

Brepie i cMyxku Oynu onucaHi HiMeIlbKuM nietporpagom ABryctom bromom.
[Ipu mocnimkeHH1 anb0ITOBOTO Ta XJIOPUTOBOTO THEHCY, CIIOJUCTOTO Ta KBapPIMTO-
BOTO CIJIAHIIIO BiH BKa3y€ HA YMCIEHHI CMY>KKH Ta30BUX BKIIOYeHb. Lli cMmyxku Oynu
BUSBIICHI HUM B PI3HUX MIHEpasiaX: KBapIili, MyCKOBITI, TOJbOBOMY ImaTi. BiH Bka-
3y€ Ha Te, Mo y 6aratbox muiidax KBapil MPOHU3aHUN TPIIIMHAMHE Ta MIKPOIIOpamMH, B
SKHX 3HAXOUThCs Oarato BkiIoueHb (A. brom, 1883).

JlocmikeHHsT cMY»)OK broMa B mutidax mickoBukiB JloHenbpKkoro 6aceiiny 103B0-
JWJIO BUAUIMTH 1X B OKPEMHI THIT MIKPOCTPYKTYpHUX Aedopmariiii. Bymo noseaeHo,
0 3Ha4YHA KUTBKICTh CMYXOK bhOoMa B KBapmoBHX 3epHax MICKOBHKIB JloHOacy
OB 'si3aHa 3 MEBHOO KUIBKICTIO ra3y, sSIKUW YTBOPIOETHCS B Tpolieci Byriedikaiii op-
ra”HivHOi pe4oBHHHA. TOOTO BKIFOYEHHS CMYKOK bhOMa € BTOpUHHUMHU YTBOPECHHSIMH,
aKi chopmyBasrcst B yMOBax Tpancdopmaiii ByriaeHocHOTo 6aceitny. Haitbinpma Ki-
JBKICTh CMYXKOK bbhOMa 3ycTpidaeThcsi B KBapIIOBUX 3€pHAX IMICKOBUKIB CEpeaHBOT
mifcTamii KarareHedy. 31 3pOCTaHHSM CTYIEHS TIEPETBOPEHHS IMOPiA BiOyBa€eThCS
MOPIOHEHHS BKIIIOYEHB /10 HaiiMeHbIoro po3mipy (B.A. bapanos, 1989). Came mo-
IpiOHEHHS BKIIOYCHB, IO CKIAJAI0Th CMYXKH bbhoma, i GopMyIOTh B TIOJIATBIIIOMY
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«rybuacty» cTpykTypy. ToOTO «ry04acTta» CTpyKTypa € HaCTYITHUM KPOKOM B Tiepe-
TBOPEHH1 CMYKOK broMma.

VYTBOpeHHs «ry04yacToi» CTPYKTYypHU 3yMOBIIEHE MPOLIECOM MOAPIOHEHHS BKIIIO-
yeHb. ['a30B1 a00 (Ir0inHI BKIIOUEHHS 3HAXOASTHCS M1l BEJIMKUM THCKOM, Ta «IIpar-
HYTb» JI0 €HEpreTUYHOI piBHOBaru. Haiibiibiia KiIbKICTh KBAPLUOBUX 3€PEH 3 «I'y0-
4acTO» CTPYKTYpPOIO XapaKTepHa JJisl MICKOBUKIB CEPEIHbOI MIJCTaAll KaTareHesy.
[Ipu migBUIIEHH] CTYNEHs KaTareHEeHTUYHUX MEePETBOPEHb (KIHELb CEpeIHbOro, Mo-
YaTOK MI3HBOTO KaTareHe3y) BKIIOUEHHS MOJIPIOHIOIOTHCS O HAMMEHBIIIETO PO3MIPY
Ta (OPMYIOTH MOPU PO3MIPOM B COTI Ta TUCSAYHI J0JI1 MIKpOH. B monaneuiomy, npu
3pOCTaHHI TUCKY Ta TEMIIEPATypPH, Ta3 3 BKIFOUYEHb MIrPy€e B 30HH 3 MEHIIIUM THCKOM,
HANpPUKIIAJ], Ha TPaHHUIIi 3epeH a00 B MDXK3EPHOBHIT TpocTip [5].

HaykoBuii Ta nmpakTUUHUN 1HTEpEC MOCTIKEHHS 3€pHOBOI 3aKPHUTOI MOPUCTOCTI
nojsirae y HactynHoMy. ITicKOBHK, SIK OCHOBHHIA KOJIEKTOP, HAKOTIMYYE Ta3 Y BiIKpH-
THX TIOpax, aje Mpy MiABUIICHHI TUCKY Ha TIOPOJY YacTHHA Ta3y MIrpye B MiKpojie-
dopMmaiiii KBapLOBUX 3€PEH, MICHs 3aJIKOBYBaHHS AKUX (DOPMYEThCS 3€pHOBA 3aKpH-
Ta MOPHUCTICTh. MOXIUBUN 3BOPOTHIN MPOIIEC, KOJIU MPH TEKTOHIYHOMY PO3BaHTa-
’KEHH1 YacTuHa Ta3y OyJe MIrpyBaTu 3 MIKpoaedopMalliid yIaMKOBUX 3€peH MOpiJ B
MDK3EpHOBUH MPOCTIpP MOPOJIM, Y BIAKPUTI Mopu Ta TpinuHu. Lle HeoOxinHo Bpaxo-
BYBAaTH TP TPOTHO3YBaHHI KOJEKTOPCHKUX BJIACTUBOCTEH MiCKOBUKIB. J[0 TOTO XK,
ra3 y BKJIIOUCHHSX 3HAXOIUTHCS M1 BelIUKUM THCKoM, 10 500 MIla (I'.b. Haymos,
1980). BpaxoByroun 104aTKOBUI THCK TIPHAYOrO MAacHBY, B SKOMY 3HaXOJMUTHCS ITi-
CKOBHK, Ta30B1 BKJIIFOYEHHS] MOKYTh HaJlaBaTH AOJATKOBUM IMITYJIbC JIJISl Ta30MHAMI-
YHUX MPOSIBIB.

BpaxoByroun BHIlIEHaBeACHE, TOCITIKEHHS 3€pPHOBOI 3aKPUTOI MOPUCTOCTI € aK-
TyaJIbHOIO 3a/1a4€l0, BUPIIIEHHS SKOT JIOMOMOKE BCTAHOBUTH HOB1 3aKOHOMIPHOCTI Ta
JIOTIOBHUTH BiIoMY 1H(OpMaIIito B Iiif TaTy31 HAyKH.

OnHUM 3 HAWTOJIOBHIIIMX IUTAaHb € BH3HAYEHHSA 00 €MIB ra30BUX BKJIIOYEHH B
yJIaMKOBHX 3€pHAaX IOPiJl, OCKUIBKH II€ JIOTIOMOE BCTAHOBHUTH JIOAATKOBY KUJIBKICTh
rasy, Ky BMIIIYIOTh 3aKpUTI MIKpOTIOpU Fa30HOCHHX ITICKOBUKIB JloHOAacy.

3arasoM 3aKpUTy MOPUCTICTH MOPiJl BUBHAYAIOTh K PI3HMINIO MK 3arajJbHOIO Ta
BIJIKpUTOIO TTOPHCTICTIO. BBaskaeThes, 110 BOHA Ma€ CYTTEBO HayKOBUIA 1HTEPEC, TOMY
Ha MPaKTHII ii 3aJIMIIatoTh 0e3 yBaru.

Henonikom Bu3HaYeHHsI 3aKpUTOI MOPUCTOCTI BUKIIIOUHO PO3PAaXyHKOBUM METO-
JIOM, SIK PI3HUITIO M1 3aTaJIbHOIO TIOPUCTICTIO Ta BIIKPUTOIO € T€, III0 MU OTPUMYEMO
3HAUEHHS TUTBKH TOTO 00 €My Ta3y, SKUW MICTUTh LIEMEHT mopoau. To0To, Ta Kilb-
KICTh Ta3y, sKa Mpe/ICTaBlIeHa Y BUTJISIII BKIIOYEHDb B YIAMKOBHX 3€pHAaX IMOpPil, Bpa-
XOBYETHCSI B MEHIIIH Mipi, OCKUTBKY MPU BH3HAYCHHI 3aralbHOI MOPUCTOCTI METOIOM
MOAPIOHEHHS, HE 3aBXKIH MOPOIY MOAPIOHIOIOTH JO HEOOX1THOTO JJIsi PO3KPUTTS IIHX
BKIOUCHB PO3MIpY.

Merta gaHoi po60oTH mossiraga B po3po0ili METOUKHA BU3HAYEHHS 00 €My ra30BUX
BKJIIOUEHB B yJIAMKOBHUX 3€pHAx MOPiJ, 32 JOMOMOTrOI0 SIKOi MOKHA BCTAHOBUTHU J0-
JATKOBY KUIBKICTh a3y, SIKM MICTUTHCS B YJIAMKOBHX 3€pHAX MOPIJ.

3anporoHoBaHa B 111 poOOTI METOAMKA BU3SHAUEHHS 00 €My ra30BUX BKJIIOYEHDb B
YJIIAMKOBHX 3€pHAaX MOPIJ NPOCTa MPU KOPUCTYBAHHI, EKOHOMIYHO BUT1HA, OCKUIBKH
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He noTpedye noaaTkoBUX BUTpAtT. [[ns ii peanmizanii BUKOPUCTOBYIOTbCS CTaHIApPTHI
nerporpadiuni mutiu, Kl BUTOTOBISIOTHCS B 1a00OpATOPIsiX re0JIOrYHUX OpraHiza-
L1{ 3 METOIO0 BU3HAYEHHS PI3HUX MMOKA3HUKIB y MiHEpajax Ta mopojax.

Jliist BU3HaUYeHHs 00 €My ra30BHUX BKJIIOYEHb B KBAPLOBUX 3€pHAX MICKOBUKIB BU-
KOPUCTOBYIOTbCSl CTaHIApPTHI LUTIhHU, SKI AOCIHLIKYIOTHCS HAa MIKPOCKOII THUITY
[TOJIAM P-111. Hocnimkenus npoBoautbes npu 30uibienHi 1000-1200 kpart, 3 3a-
CTOCYBaHHSIM 00’ €KT-MIKpOMETPY.

CyTb METOZy MOJIATAE Y TOMY, 110 00 €M Ta30BOr0 BKJIIOUYEHHS BU3HAYAETHCA Ye-
pe3 CHIBBIIHOIICHHS IO [ILOTO BKJIFOYEHHS JI0 TUIOMI JUISTHKH, 110 JOCIIIKYE€Th-
csl, B YIIaMKOBOMY 3epH1 opoau. Tox BuOpaBmu iHGOPMATUBHY AUISHKY YJIaMKOBO-
ro 3epHa HEOOX1THO PUB ' SI3aTH i 10 TPABUIBHOI reOMETpUUHOT (hopMH. Y OLIBIIOC-
T1 BUIAJIKIB 11¢ MOke OyTH KBaJpaTHa uu mpsiMokyTHa ¢opma. Kopucrtyrounch 3ara-
JHHOBIAOMUMH (OpMYyJIaMH JJii BU3HAUEHHS IUIONII KBajpaTa 4Yd MPSMOKYTHHUKA
TpeOa BU3HAYUTH IUIOILY AUISHKH, SIKa JOCHIKYy€eThes. [licns Toro, ik BizoMa rioma
JUISTHKY, HEOOX1THO MiIpaxyBaTH IUIONIY BCIX BKJIIOUEHb, SIK1 3HAXOAATHCS Ha I[N JT1-
nsaii. O6'eM ra30BOro BKIIIOYECHHS jJiamMeTpoM MeHine Hix 0,4 MM 6e3 CyTTeBO1 Mo-
XHOKU MOKHa npuitMaTu piBHUM 00 emy Kyii (B.A. Kamoxuuii, 1960). Ane ockiib-
KU Kyl 11e o0 emHa (irypa, a nutid me TOHKHI 3pi3 MOpOaAH, TOOTO MIIOMIMHA, MU
NpUMaEMO KOXKHE BKJIFOUEHHS SIK KOJIO Ta 4Yepe3 pajilyC IbOro KoJja MiIpaxoByeEMO
IUTOIY BKJIFOYEHHS. 3PEIITO0, MIPaXOByEMO 3arajibHy IUIONTY BKIOUYECHB Ha JULSTHII
3epHa, M0 JOCHIJDKYEThCA. Y BiACOTKax, 3a ¢opmyrnor (1), BU3HauaeMo 00 €M
BKJIIOYEHb B YJIAMKOBOMY 3€PHI ITOPOJIH.

Verxn. = (Sexn./S0.0.) x 100 %; 1)

ne Veki. — 3aralibHUN 00 €M ra30BHX BKIIOUEHb; S6KJ. —3arajbHa IUJIOIA BKIIOUCHB;
S0.0. — muoma AOCIiHKYBaHOT JIISHKH.

JlocmiIuBIITM HEOOXIIHY KIIBKICTh IHPOPMATUBHHX JIUISHOK Y KOXKHOMY 3 ILTi(iB
MOPOJIH, 32 JOTIOMOTOI0 CTATUCTUYHOT 0OPOOKHU TaHUX, OTPUMYEMO CEpEIHE 3HAUCH-
HS 3arajbHOr0 00 €My Ta30BUX BKIIIOUEHD Y MPOIIAPKY MOPOIH.

Tax, 3a 70TTOMOTOO 3aMTPOIIOHOBAHOT METOAMKHU OyJIO BCTAHOBIIEHO, 1110 KBAPIIOBi
3epHa Ta30HOCHUX MICKOBUKIB  cepeaHboi  miAcTamii  karareHedy  (mmax-
ta iMm. O.I". CraxanoBa, KpacHoapmiiicekuii paiioH, JloHelbKkuil ByTriibHMI OaceiiH)
MICTSITh Y cepeHboMy 3,5 % rasy B 3aKpUTHX MIKpOIlOpax KBapioBuX 3epeH. Bpa-
XOBYIOUM BEJIMKUW THUCK, I SKUM 3HAXOASTHCS BKIIOUEHHS, OTPUMaHI pO3paxyHKO-
BUM METOJIOM 3HAYCHHS MOXKYTh OyTH BHUIIMMH. 3arajibHa MOPHUCTICTh MICKOBUKA, 1110
JOCIIHKYBaBCs, CKIagae mpuOau3Ho 7 %, ane BpaxoBYIOUM KUTBKICTH ra3y B yjaM-
KOBHX 3epHax Moxke mocsrata 10-10,5 %, ockinbKu mpu BU3HAYEHI 3araJIbHOT TOPHC-
TOCT1 MOPiA B TA0OPAaTOPHUX yMOBAaX HE BCl 3epHA MOAPIOHIOIOTH O PO3MIpY, SKUU
0¥ 103BOJIMB PO3KPUTH MOPU MIKPOHHOTO PO3MIpY.

BaxxnmBo 3a3HaunTH, 10 00 €MH 3aKPHUTOI MOPUCTOCTI, SIKI MH OTPUMYEMO 32 J10-
TIOMOT'0I0 3aIPOINIOHOBAHOT METOJIUKHU, HE € aOCOMIOTHUMU. JlocmikeHHs nuTidiB On-
TAUYHUM MikpockonioM nipu 30uibiieHHi 1000-1200 kpaT 103BOJISAIOTH MOOAYUTH
BKJIIOUYECHHS 3 MIHIMadbHUM po3MmipoMm 0,3 MkM. Binbin getanbH1 JOCTIIKEHHS M-
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(1B 103BONTMIIN O BCTAHOBUTH J0JATKOBI 00 €MHU ra3zy 3aKpUTHUX MIKPOTMOP.

BucHoBok. JlocmimkeHHS 3aKpUTOI MOPUCTOCTI MICKOBHKIB JloHOAcy MOBHHHO
Oyt koMmIuiekcHUM. [Ipu mocChiAKeHHI LbOro MOKa3HUWKa Tpeba BpaxoBYBaTU HeE
TUTBKH TOW 00 €M MOPHUCTOCTI, SIKUi 3HAXOTUTHCS B IIEMCHTI MMOPOJH, & i 36pPHOBY
MOPUCTICTh, IKY CTBOPIOIOTH PI3H1 TUIIM T'a30BUX BKIIIOUYEHb B YIAMKOBUX 3€pHaX MO-
pija. SIKIIO LEMEHTHY 3aKpUTY MOPUCTICTh MOKHA BU3HAYATH 3arajlbHOBIIOMUM CIIO-
co0OM, SIK PI3HULIIO MK 3arajibHOIO0 Ta BIJKPUTOIO MOPUCTICTIO, TO AJIA BU3HAUEHHS
3€pHOBOI 3aKpPUTOT MOPUCTOCTI HEOOX1THA JOAATKOBA METOIUKA. 3alIPONIOHOBaHa Me-
TOAMKA BU3HAYCHHS 00 €My ra30BHUX BKJIIOYCHDb B YJIAMKOBHX 3€pHAX MOPI 3a JOMO-
MOTOI0 ONTUYHOTO METOJY MPOCTa MPU KOPUCTYBaHHI, EKOHOMIYHO BHUTrigHa. [lns ii
peasnizaiii BAKOPUCTOBYIOThCS CTaHAAPTHI NeTporpadiudi nutidu, ki A0CTIIHKYIOTb-
Csl ONTUYHUM MIKPOCKOMNOM. 3a JOTIOMOI'OI0 3alpOINIOHOBAHOI METOJAMKUA MOKHA BH-
3HAYaTU JOJATKOBI 00 €MHU Ta3y, iKW MICTUTHCS B KBapLOBHX 3€pHAX MICKOBHUKIB.
i 00 emMu HEOOXITHO BpaXxOBYBATH MPH JOCIIIKEHHI KOJIEKTOPCHKUX BIACTUBOCTEH
MICKOBHKIB Ta MPU MPOTHO3YBAHHI1 BUKUIOHEOE3MEYHOCTI MOPII.
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AHHoTauus. B cTaTbe npuBeseHbl pesyrbTaThl UCCNEN0BaHMS 3aKPbITOM NOPUCTOCTH B 06NIOMOYHBIX 38pHaX raso-
HOCHbIX Nec4aHukoB [loHGacca. 3epHOBYI0 3aKPbITYI0 MOPUCTOCTb CO3AAIOT PasfiyHble TUMbl Fa30BbIX BKMHOYEHUA B
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06nomouHbIX 3epHax nopog. OHU npeacTaBneHbl U30NMPOBaHHBIMM BKITIOYEHUSAMM U B BUAe nomnocok bema, nocne-
AytoLas TpaHchopMaLms KOTOPbIX CO3AAET Tak HasblBaeMyto «rybuatyto» CTpYKTypy .

Llenb aaHHoi paboTbl 3akntovaeTcst B paspaboTke METOAMKM onpeaeneHust o0bema ra3oBbiX BKMIOYEHWA B 06M0-
MOYHBbIX 3epHax Nopof C NOMOLLbIO ONTUYECKOTrO MUKPOCKONa.

MeToaumka 3aknto4aeTcs B TOM, YTO NpW UCCNEeA0BaHNM LWNUGOB NECYAHUKOB MOA ONTUYECKAM MUKPOCKONOM Mpu
yeenuueHun ot 1000 go 1200 kpaT ¢ NpUMEHEHEM UMMEPCHUOHHOM XUAKOCTH, BblAENsOTCA Hanbonee NHgopmaTne-
Hble y4acTKW Wnnga ¢ pas3HbIM KONMYECTBOM ra3oBbiX BroYeHWA. C NOMOLLbI0 0DBEKT-MUKPOMETPa onpeaenseTcs
pasmep WUCCneayeMoro yqacTka Wwnudga 1 pasmep rasosbix BKIKYEHWIA, HAXOAALLMXCS Ha 3TOM yyacTke. O6beM razoBo-
r0 BKIOYEHUS ONPEAEnseTcs Yepes COOTHOLIEHWe NNoLaan STOro BKKYEHWS K NMowaan uccneayemoro yyactka
wnuda. B pesynbTate nccnenosaHms HEOHXOAMMOrO KONMYECTBa MH(HOPMATMBHBIX YHaCTKOB B KAaXOM LUnMde nopo-
[bl, C MOMOLLbH0 CTAaTUCTMYECKON 06paboTKM JaHHbIX, NONy4YaeM cpeaHee 3HadeHue obLiero obbema rasosbIx BKOYE-
HWI B 06pa3Lie NopoAb! B MPOLIEHTaX.

C nomoLbto MeToAMKM onpeaeneHns obbema rasoBbiX BKIKOYEHWA B 0BIIOMOYHBIX 3€pHaX Mopog YCTaHOBMEHO,
4TO KBapLEBble 3epHa ras0HOCHLIX MECYaHWKOB CpeaHeil noacTagun katareHesa (nmecyanuk |3'Sls, LwaxTta
um. A.l'. CtaxaHoBa, KpacHoapmelckuin paioH, [oHelkuin yronbHel 6acceilt) cogepxat B cpegHem 3,5% rasa B 3a-
KpbITbIX MUKpOMopax. JTOT 06beM rasa SBNSETCA CYLLECTBEHHbIM, YYnTbIBas TO, YTO 06LLas NOPUCTOCTb 3TOrO necya-
HWKa B cpeaHem coctaBnseT 7%. Takum 0Bpa3om, C NOMOLLbI0 NPeanOXKEHHON METOANKA MOXHO YCTAHOBUTL AOMOSHY-
TernbHble 06bEeMbI ra3a KOTOPbIA COAEPXUTCSA B MUKPONopax 0BrOMOYHBIX 3epeH NOpoA. ITO 0COBEHHO BaxHO Npu Npo-
HO3MPOBaHMM BbIBPOCOONACHOCTYM MOPOA, MOCKOMbKY ra30Bble BKIHOYEHMS B 0BMIOMOYHbLIX 3epHaX Mopog HaxogsaTcs
nog 6onbLumMm aasneHuem. MNpu ONONHUTENBHON Harpy3ke YrnenopoaHOro Maccuea OHU MOTYT BbICTYNAaTb AOMOMHUTE-
NbHBIM UMMNYNBCOM ra30aNHAMUYECKIX SBIEHMIA.

KntoyeBble cnoBa: ra3oBble BKIIOYEHMS, 3aKpbiTast NOPUCTOCTb, KaTareHes, MKponopa, 0BrioMOYHbIE 3epHa.

Annotation. Results of the study of closed porosity in clastic grains of gas-bearing sandstones of the Donbass are
presented. Grain closed porosity is created by various types of gas inclusions in clastic grains of rocks. They are mainly
represented by isolated inclusions or in the form of Bohm strips, the subsequent transformation of which creates a so-
called "spongy" structure.

The purpose of this work was to develop a method for determining volume of gas inclusions in clastic grains of
rocks by using an optical microscope.

During the investigation of thin sections of sandstones by optical microscope at great magnification (from 1000 to
1200 times using an immersion liquid), the most informative area of thin sections with a different number of gas inclu-
sions are determined. With the help of the object-micrometer, size of the investigated area of the thin section and size of
gas inclusions in this area are determined. Volume of gas inclusion is determined through the ratio of the square of this
inclusion to the square of the investigated area of the thin sections. By investigating a required number of informative
areas in each thin section of the rock, and with the help of statistical processing of the data, we receive average value of
total volume of gas inclusions in the rock sample in percent.

By using the method of determining volume of gas inclusions in clastic grains of rocks, it is established that quartz
grains of gas-bearing sandstones of the middle sub-stage of catagenesis (sandstone I3'Sls, A.G. Stakhanov Mine, Kras-
noarmeyskiy district, Donetsk coal basin) contain on average 3,5 % of gas in closed micropores. This volume of gas is
significant, considering that total porosity of this sandstone is 7 %. Thus, by using the proposed method, it is possible to
determine additional volumes of gas containing in micropores of clastic grains of rocks. This is especially important dur-
ing predicting the rock outburst hazard, since gas inclusions in clastic grains of rocks are under great pressure. With
additional stress of the coal-bearing massif, they can act as an additional impulse of gas-dynamical phenomena.

Keywords: gas inclusions, closed porosity, catagenesis, micropore, clastic grains
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