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Llenbp paboOTHI — OmpeieTeHne TEXHOJIOTHYECKNX CBOWCTB HHUTPOIEMEHTHPOBAHHBIX
MOPOIIKOB I MAarHUTHO-a0pa3uBHOI 00pabOTKH.

HanexHOCTh Bcell MallMHBI, KaK U OTACIBHBIX €€ DIIEMEHTOB, CHUKAETCS BCIICICTBHE
UX M3HOCA BO BpeMsl HKCIUTyaTaluu. J[0JIrOBEYHOCTh MEXaHMUECKUX Iepeaayd MaIIUHbI BO
MHOTOM OITIPENIENISETCS JIOJITOBEYHOCTHIO 3JIEMEHTOB, HanOoJiee TMOABEP)KEHHBIX H3HOCY:
3yOuaThIX, YEPBSIYHBIX KOJIEC, YEPBAKOB U JIp. MI3BeCTHO, UTO HAa CKOPOCTh U3HOCA pabounx
HIIEMEHTOB MEXaHMYECKUX Tepe/iad HauOoJbIIee BIUSHIE OKa3hbIBAaeT KAueCTBO UX H3TO-
TOBJICHHUSI — TOYHOCTh I'€OMETPUYECKOI (HOpMBI, IIEPOXOBATOCTh paboueil MOBEPXHOCTH,
COCTOSIHHE €€ MTOBEPXHOCTHOTO ¢J1051. COBpEMEHHBIE TEXHOJIOTHIECKNE METOIBI 00pabOTKH
He 00ecneunBaroT JOJDKHOTO KayecTBa M3TOTOBJIEHMS HJIEMEHTOB Iepejad; KpoMe TOoro,
CYILIECTBYIOIINE METOAb! (PUHUIITHOW 00pabOTKH CII0KHONPODUIBHBIX TOBEPXHOCTEN TPY-
JOEMKHU U JIOPOTOCTOSIIH, TPEOYIOT NPUMEHEHHUS CIIeIUaTbHON OCHACTKU U MHCTPYMEHTA.
[Ipennaraembrii MmeTon puHMUIIHONW 00pabOTKM AeTaneil, UMEIOIIUX CIOXKHBIA MPOQUIIb,
MO3BOJISIET MOBBICUTH KAaueCTBO M3JENUN M MPU ITOM H30EKaTh HEHY)KHBIX TPyA03aTparT.
[Ipn MarHuTHO-aOpa3MBHOM MOJUPOBAHUU PEXKYILIUNH HMHCTPYMEHT IOJ| BO3JAEHCTBHUEM
MarHUTHOTO 1oJisi popMUpYeTCs U3 GeppOMarHUTHOIO MOPOIIKa, 00Iaaronero abpasus-
HbIMU cBoWcTBaMH. [Ipu 3TOM Ha KauecTBO 00pabOTKM U B IIEPBYIO OUYEpe/ib Ha ILIEPOXOBa-
TOCTb 00pabOTAHHONM MOBEPXHOCTU U MPOU3BOJUTEIBHOCTh MIPOIIECCA OKA3bIBAECT CYLIECT-
BEHHOE BIIMSHUE MAarHUTHO-a0pa3uMBHBIM MOpOIOK. BpIOOp MarHuTHO-aOpa3sMBHBIX
MOPOIIKOB JJIsi (PUHUIITHOW OOpPaOOTKH CIOKHOMPO(IIBHBIX MOBEPXHOCTEH 3aBHCHUT OT
MHOTHX (DaKTOPOB: 3aJlaHHOM IIEPOXOBATOCTH OOpabOTaHHOW MOBEPXHOCTH, (UUKO-
XMMHUYECKMX CBOMCTB MaTepuana (TBEpPIOCTH, BSI3KOCTH, CKIOHHOCTU K aJIre3MOHHOMY
CXBaTBIBAHUIO U JIp.), CXeMbI 00pabOTKH ¥ KOHCTPYKTUBHBIX OCOOEHHOCTEH TeXHOJIOrHYe-
ckoro obopyznoBanus. B HacTosmiee Bpems pazpa0oTaHa IIMPOKas raMMa MOPOLIKOB JUIS
npoliecca MarHUTHO-a0pa3uBHOW 00pPaOOTKU, OAHAKO 3TH MOPOIIKH JOPOTOCTOSIINE BBH-
Ny CIOXHOCTH MX NPOU3BOJACTBA, TaK KaK OHM JOJDKHBI OTBEYaThb TAKUM B3aWMOMCKIIIO-
YalOIMM CBOMCTBAM, KaK BHICOKHE MAarHUTHBIE CBOMCTBA M BBICOKAs TBEPAOCTH (IpHUCYIIa
B OCHOBHOM HEMAarHuWTHbIM Marepuanam). Takue MOPOIIKM HM3rOTaBIMBAIOT MHOIOCIION-
HBIMH, COCTOSIIMMHU U3 (PepPOMArHUTHOTO sipa (KakK MpaBHIIO, CTANIb) U PAaBHOMEPHO pac-
NpPEeEeNeHHBIX 0 MOBEPXHOCTH HEMATHUTHBIX TBEPBIX BKIIOUEHHH (KOPYHI, HUTpHUI 00-
pa, KapOuzpsl Boib(ppama, TUTaHA U Ap.). B pe3ynprare UX CTOMMOCTh PE3KO BO3pACTaeT,
YTO TMOBBIIIAET CE0ECTOMMOCTH 00PaOOTKH.

ITon mexunonozuueckumu ceolicmeamu nOpowKos NOHUMAIOT: HACBIIHYIO MaccCy IO-
POLIKa; TEKY4ECTh; IPECCYEMOCTb.

Hacvinnaa macca nopowika — 3T0 Macca eIMHHIIBI ero o0beMa Impu cBOOOIHON Ha-
ceinke. OHa onpezensercs IIOTHOCTBIO MaTepHasga MOpoulIka, pasMepoM M (opMoH ero
YacTUll, TJIOTHOCTHIO YKJIAJIKHA YacTUIl U COCTOSIHMEM uX MoBepxHocTH. Hampumep, che-
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pHUYecKHe TOPOLIKU C TTaJKON MOBEPXHOCTHIO 00€CTIeYnBaIOT 00Jiee BHICOKYIO HACHITHYIO
IUIOTHOCTb.

Texyuecmsv nopouwika — 3T0 CIOCOOHOCTH MEPEMEIIAThCS MO IeUCTBUEM CUJIBI TKe-
ctu. OHa OIICHUBACTCS BPEMEHEM UCTEUSHUS OnpeieieHHON HaBecku (50 T) dyepe3 kaimo-
poBaHHOEe oTBepcTHe (quamerp 2,5 mM). TekydecTb 3aBHCHT OT IUIOTHOCTH MaTepuaia,
TPaHyJIOMETPUIECKOTO COCTaBa, (OPMBI U COCTOSIHHS TTOBEPXHOCTH YACTHIl M BIIMSET HA
MIPOU3BOJUTENFHOCTh AaBTOMAaTUYECKUX MPECCOB MPH MPECCOBAHHMM, TaK KaK OHa Ompene-
JsIeT BpeMsl 3alI0JHEHUsT TOPOUIKOM Tpecc-(popMbl. TekydecTs yXy/IaeTcst Ipu yBIaKHe-
HUU MOPOLIKA, YBEITUUECHUHU €T0 YJIeIbHON MOBEPXHOCTH U JTOJIU MEJIKOU (paKiuu.

Ilpeccyemocms nopouwika — 3T0 CHOCOOHOCTH TOPOIIKA MOJ BJIMSHHUEM BHEIIHErO
yCWIINA IPUOOpETaTh U yACPKUBATH OIpeieTIeHHYI0 (POpMY U pa3Mephl.

[Topomky OJHOTO M TOTO K€ XMMHUYECKOTO COCTaBa, HO C Pa3HBIMH (PU3NYECKHUMU
XapaKTepUCTHUKAMHU, MOTYT 00JilajaTh Pa3iMYHbIMH TE€XHOJIOTMYECKHMMH CBOMCTBaMH, 4TO
BJIMSIET HA YCJIOBUS JAJIBbHEHUIIETO MPEBPALLEHUS [TOPOIIKOB B rOTOBbIE M3aenud. [loaTomy
buznyeckrue, XUMUYECKHE M TEXHOJOTHYECKHE CBOWCTBA MOPOIIKOB HAXOSATCS B HEIO-
CPEJICTBEHHOM 3aBUCUMOCTH OT ME€TOoJa MoylydeHHs nopoika. Ho HE TOIpKO KauecTBEH-
HbI€ XapaKTePUCTHKHU TOPOIIKa JeKaT B OCHOBE BbIOOpA criocoba MOIy4YeHHUs] MOPOLIKOB.
OdeHb BaXHBIMM IIPU OLIEHKE METO/a MIPOU3BOJCTBA IOPOILIKOB SIBIISIOTCS BOIPOCHI IKO-
HOMHKH — c€0€CTOMMOCTh MOPOIIKa, Pa3Mep KaluTaIOBIOKEHUH, CTOUMOCTh MepepadboT-
KU TIOpOIIIKA B U3Jienus. Bee 9To BbI3Bano HEOOXOIMMOCTh pa3padOTKU U MPOMBIIUIEHHOTO
OCBOEHHS OOJIBIIOTO YHCIIa PA3IUYHBIX CIIOCOOOB MPOU3BOJICTBA TOPOILIKOB.

B nanHoli paboTe Obula MccCiIeOBaHA BO3MOXKHOCTH NMPUMEHEHUS Ui MarHUTHO-
abpa3uBHON 00paboTKU U] Py3nOHHO-TETHPOBAHHBIX OOPUPOBAHHBIX MOPOIIKOB HA JKE-
JIe3HOM OCHOBE C YaCTHIIAMU HempaBWIIbHOW (hopMbl. Ha OCHOBaHMM MPOBEICHHBIX CpPaB-
HUTEJIbHBIX UCTIBITAHUH TEXHOJIOTUYECKUX CBOMCTB MarHUTHO-a0pa3sUBHBIX MMOPOIIKOB KO-
JOTOW YYryHHOHM JpoOHM, TOABEPrHYTOW JOMOJHHUTEIBHON XUMHKO-TEPMHUECKOM
0b6pabotke — nuddy3nonHomy 6opupoBaHuio Ha ryouny 10—15 MKM, MOKHO KOHCTAaTH-
poBaTh, YTO MpEAIAraeMblil MaTepua MoKa3ajl pe3yJbTaThl HA YPOBHE JIYUIIUX MarHUTHO-
a0pa3MBHBIX MOPOIIKOB U OKAa3aJCs JIydlle MIUPOKO MPUMEHSIEMBbIX B JaHHON TEXHOJOTUU
HEJIOPOTMX MarHUTHO-a0pa3UBHBIX MOPOIIKOB (CM. TaOIHILY).

. XapaKTep]{ICTI/IKa nmopouika
MarHuTHo-a0pa3uBHbIN
10pOIIOK IIpousBoauTEILHOCTD, IIlepoxoBaTrocTh
Mr/uuka noBepxHocTu Ra, Mmkm

Fe-TiB, 215 0,1
Fe-WC 52 0,13
Fe-CrB, 207 0,09
Fe-TiC 302 0,07
Kenezo—kapOug kpeMHUs 162 0,09
JUK (mpo6p uyryHHas KOIOTast) 45 0,32
Bbopupoansslit nopomok Ha ocHose JJUK 212 0,09

Kak BHIHO W3 TaONHIBI SKCIIEPUMEHTAIBHBIX JAHHBIX, MpeIIaraeMblii MarHUTHO-
abpa3uBHBIN MOPOIIOK, 00J1afasi XOPOIIMMHA MarHUTHBIMH CBOMCTBaMH, MOKa3bIBae€T XO-
polre pexyie U MOJUPYIOIHe CBOMCTBa, ycTynas Toybko nopomky Fe-TiC, oka3biBa-
ACh IPY TOM 3HAYUTENIBHO JICHIEBIIE.
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Takum 06pa3om, npeyiaraeMblii MarHUTHO-aOpa3uBHBIN MOPOLIOK, COYETAIOLINA B cede
BBICOKHE MarHWTHbBIE, PEXXYILUE U MOJUPYIOIINE CBOMCTBA, ABIsETCS 3(PPEKTUBHBIM B TeX-
HOJIOTUM MarHUTHO-a0pa3uBHOM 00paboOTKM cnokHONpo(uiIbHBIX MoBepxHocTel. IlpenBa-
pUTENBHBIE PE3YJIBTATH UCCIIEAOBAHUI TAKHX MOPOIIKOBBIX MaTEpUaliOB TIOKa3aJld HEOOXO-
JMMOCTh JaJIbHEHIINX UCCIIeIOBaHUI B JaHHOM HalpaBJICHUU.
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Geological studies conducted in Lebanon's exclusive economic zone indicate the
likely presence of huge quantities of oil and gas offshore. Estimates are for no less than
100 trillion cubic feet of gas and 865 million barrels of oil. Lebanon has not started any
exploration activities yet. On 14 December 2017, the Council of Ministers approved the
awards of the first two exclusive petroleum licences for exploration and production in
Blocks 4 and 9 for the consortium composed of Total SA, Eni International BV and JSC
Novatek. On 9 February 2018, Lebanon signed its first offshore oil and gas exploration and
production agreements for Blocks 4 and 9 with the consortium.

Lebanon is considered to become one of major producersin energy production in the
Middle East. International companies are very interested and are competing over exploiting
the large energy reserves detected off its coast. Every government major concerns are the
output growth, unemployment and inflation and deflation rates. The goals of any
government policy makers are to increase output growth, lower unemployment and lower
inflation. With oil and gas exploration it is expected to create job opportunities and lower
unemployment rate. Chief executive officer of the British Spectrum Geo Inc. David
Rowlands said that: “the value of the gas and crude oil reserves in Lebanon is worth $140
billion”. In addition, Spectrum Geo had unveiled in 2012 that Lebanon's oil and gas
reserves off its coast are of the richest and best in the Mediterranean.

Purpose of the work — to summarize the results of geological research on the search
for oil and gas reserves on the shelf of the exclusive economic zone of Lebanon.

Methodology. Crustal modeling based on the latest studies of the Eastern Mediterra-
nean geodynamics, as well as modern geophysical data, will allow the interpretation of
crustal profiles across the entire STP platform (saida tire platform). This was done through
numerical modeling taking into account the free-air gravity anomalies (Zeyen and



