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MesXAYHApPOAHBIM HAY4YHO-TEXHHMYECKHN, MH(POPMALMOHHO-aHAAUTHYECKu, pedepu—
pyewmbiii )XxypHaA "Hedts n ra3 I'py3un" ocHoBan HayuyHo—TexXHHMYECKNM 00IeCTBOM He(—
TH M ra3a ropHo—reoAornuyeckoro pakyarrera 'py3mHCKOro TeEXHMYECKOro YHUBEpCUTeTa

Hay4Ho-TexHn4Yeckum coBet

A6mmiiaBa Anzop BanepuanoBuu - mpod., nekaH ropHo-reosiormyeckoro ¢axynsrera ['TY. bepasi I'mopruii
OTapoBUY-HAYaIbHUK CIYXObl oOecrieueHHss YTpaBieHUS TEXHUYECKOro Hala3opa O0OpaOOTKH MEeCTOPOKAECHHH
Kopnopamuu Heptn u raza I'pysun. I'oryapze HMpakamit KupmaroBmy — KaH). pus.-Mar. HayK, Opod.,
aKaAeMUK VH)KeHepHOM aKaAeMHY, IIOYETHbBIM 3aB. KadeApor « TeXHUKU M TeXHOAOTUM OYpeHHs] CKBa>KUH’
I'TY, MeXXAyHapOAHBIM 3KCIIEPT IO TeXHUKE U TeXHOAOTUM OypeHMUs], OCHOBATEADb U TA. PeA. )KypHara “HedTb
u ra3 ['py3um”. JleBag3ze I'mopruii I'ypamoBuu - reHepanpubiii mupekrop OOO "HMopuc Bemn" AO HHK
"I'pyzned1s". TountamBuim Teumypas lllanBoBuu - Texuuueckuii aupekrop Koprnopauuu HedTn u raza ['pysun.
JamamBuAn AaBup KannTtoHoBHY — 3aM. I'AaBbl IIPeACTaBUTEALCTBA ~Tepa”, dA.-Kopp. VH>KeHepHOM
akapemuu I'pysum. Bapmaaomumpsze I'ypam XyceMHOBHMY- AOKT. TeXH. HayK, HOpod. aKapAeMHK
WmrkeHepHOM akapemuu ['py3uu 1 YKpanHsl, 3aB. KadeApor “TexXHNKa U TeXHOAOTHS OypeHUsI CKBasKUH’
I'TY, coBernuk reH. nupektopa Kopmopauun Hedtu u raza I'pysun. Bamaxkwmaze Hukono3z AmmpaHOBHY -
TUPEKTOp MEXIyHApOAHBIX oTHomeHHH Koprmopamnn wHedptn u ra3za [pysun. TomummBuaum Mupualn
BAaapMMupOBHY- AOKTOP reOA.-MHUH. HayK, Ipod., Yr.-kopp. AH I'py3un, aupekrop MHCTUTYyTa reororuu
AH TI'pysun. Aomunap3ze Tama3z ApYMAOBHY- AOKT. T€OA-MHUH. HayK, Ipod., 3aB. Kadeapor OOIen reo-
AOTMU U TIAAEOHTOAOIMU" I'DY3MHCKOro TexHmYecKoro yHuBepcurera. Jlommnanse Upakiuii 'mopruesuyv -
acconuupoBaHHBI mpod. kadenpsl "[maporeonornm W WHXCHEPHOH reonoruu’, KaHA. TeX. HAyK., WICH.-KOPP.
Axkanemun skonorndeckux Hayk [pysun. Jlomma Axakuii JlaBunoBud - reH. mupektop AO Tenerckuii HeTSHON
komrnanuu. Yuuunanasze Anexkcanap HopapeBunu - renepanbubiii gupektop OOO "Ixopmxuan Kanapro".
Mononeanpa3e Apunr HukonraeBmu — A. T. H, Ipod., UCHOAHAIOIMUU OOA3aHHOCTHM pekropa I'TY.
Mreaaase 3ypad BUKTOpPOBMY — AOKT. F€OA.-MUH. HaykK, npod, I'TY. Mupuxyaasa Iforane EBrenneBsuy-
akapeMuk AH I'pysun, aupekrop MHCTHUTyTa BOAHOTO XO34MCTBAa M MH’KEHEPHOU 3KoAoruu ['pysum.
KounaBa I'mru Tama3zoBuu - re"epanbHblii gupektop "Kazaxtpancrasza". I'yaymaypu Coco BaapumMupoBuY-
HaYaJbHUK CIIYyXOBI TeOMH(pOpMaIMOHHBIX cucTeM U reostornu Kopnopanun vedtu u rasa ['pysun. Ileperean Tama3s
AaBpeHTBeBHY — [eH. AUPDEKTOP KOMIIaHMU HedTenpoBoAa I'pys3un. Xerarypm ArekcaHAp I'mBumeBny
- reHeparbHBIM AupekTop Kopnopauum Hedtn u raza ['pysun. XyHaapsze Hana IlloraeBHa - KaHA.
reoA.-MHUH. HayK, Opod., 3aB. KadeAapoh «Pa3zBepAkM M 3KCIAyaTalUKd MeCTOPOKAeHUMN HedTH U rasa’
I'TY. Yennnze UBep PaxnenoBuy - HauanbHUK JlenapramenTa nepcnekrusaoro passutus AO HHK "I'pyznedrs”

OcHoBaTeAb M I'AaBHBIN pPeAaKTOp >XypHaAa, npog. U. K. T'oryaase

PepaKIImOHHASI KOAAETrUs
CEKIII/IH 9KOHOMUKU U MEHE/’KMEHTA

P. Adecan3e - ['py3ust, TOunmucu

P. 'opaenanse - ['py3us, TOummcu

P. Capuumesnna - ['py3ust, TOummcu

J. Yomaxunze - ['py3us1, Tomnmcu

I'. TadaTanze— ['py3us, TOunwcy (3aM. TIIaBHOTO peIakTopa)

CEKIUA TEOJIOTUN
3.B. Mreaanze — I'py3ust, Toumicu
M. Tonmuumsuau — ['py3ust, Towmicn
B. Epmoakun- Poccust, Mocksa
. I'ynues —A3zepbaiimkan, baky
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C. Hepuanze — ['py3us, TOwmicn
HN. KarpamanoB — ['py3usi, Tounucu

CEKIUA TEO®U3UKHA

P. 'ambammaze— I'py3us, Tonmmcu (3aM. TIIABHOTO peIaKkTopa)
I'. K. Cananze — ['py3us, TOmmcn

K. Kepumos - Azep6aiimxan, baky

H.II. Xynaanze — ['py3ust, Towmicu

B.K. I'nonTu — I'py3ust, Towmcu

O. B. JIypemanamBuau — ['py3us, TOmmcn

CEKIAA PASPABOTKH ¥ DKCILTYATAIIMA

P.T'acymoB - Poccus, MockBa

Y. XaoynamBuiam — 'pysus, Tommiucu
I'. Jyprammsuiau — ['py3us, Towmmcn
. dmmamBuiam — I'py3ust, Tonnmcu

b. OBBsin — I'py3ust, Towmicu

CEKIWA TEXHAKHA U TEXHOJIOTYU BYPEHUSA, CHCTEM ABTOMATHYECKOI'O YITPABJIEHUS

I'. Bepaua — I'py3us, Toumicu

HN. K. I'oryanze- ['py3us, TOwmucu

I'. X. Bapmaaomuna3e - ['py3us, TOummcu

Y. Maypep - CIIIA, XstocToH, Texac

H. A. MauaBapuanu - ['py3us, TOwincH (3aMm. IIaBHOTO PEIAKTOPA)
T. C. Cynxanumsuiau — ['py3us, TOwmucu

B.J. XurapumBuau — I'pysus, Tommucu

CEKIUA MOATOTOBKHA, TPAHCIIOPTUPOBKH, IEPEPABOTKUA HE®THU U TA3A U HEG TEXUMUUN

T. daunamBuiau — ['pysus, Tommucu
J. Hamrananze- ['pysus, Toumucu

T. B. Kemxanze — ['py3us, TOwmucn

T. IlakapamBuan - ['py3ust, Toumicu

Penakrop:

JI. JlexkaBa - ['py3us, TOwmucn

M. Uxeunnse - ['py3us, Tounucu
KoMnbloTepHoe o0ecnieuenue:

M. Capanun3e - ['py3us, Tonmmcu

1. Xaparumsuiau - ['py3us, Towmicn

Ham aappec: 0175 Touaucu, 380075, ya. Kocrasa 77, I'TY, 11l kopn. Kajgeapa N88, kom. 418.
Tea.: (995 32) 36—35—26; 36—60—50; 36—60—72, dakc: (99532) 94—20—33
E-mail: gik@gtu.edu.ge irakli_ goguadze@posta.ge
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JKypnaa u3aaercs ¢ 2000 ropa. Pecepupyercsa B pepepaTiBHOM >KypHaAe U B 6a3ax AaHubix BUHUTL
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OUR STRATEGIC FOCUS IS TO ATTRACT INVESTMENTS FOR DISCOVERY AND
EXPLORATION OF NEW OIL-FIELDS WITH THE OBJECTIVE TO EXPLOIT THE
UNEXPLORED OIL AND GAS POTENTIAL OF GEORGIA EFFICIENTLY. OUR COUN-
TRY IS INTERESTED IN PROCESSING THE EXTRACTED OIL LOCALLY.

Hama ocHoBHasi cTpaTerusi-npvBJje4YeHe UHBECTOPOB JJIf BbIAABJICHUS,
OCBOCHHUS HOBBIX MECTOPOXKACHUHA HePpTH U rasa, 3P(PeKTHBHOI0 HCIOJIb30Ba-
HHSl OTEHIMAJIOB U PeCypCOB Hallleil CTPaHbI U MepepadoTKH 100bITHIX HePTH
U ra3a Ha MecTe.
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BecnepebonHoe, 6e3aBapunHoe U Ka4eCTBEHHOe ra3ocHabXeHue
ctonuubl MFpysnn— Tpu npunoputeta OO0 «KasTpaHclas Tomnucu»

1. Yto cmoco0CTBOBAIO0 TOMY, YTO KAa3aXCTAHCKHEe HMHBECTHIMHU mnpuuiu B I'py3uio u
CTAHOBATCS 3/€Ch OJHMMH U3 KJII0YeBbIX?

- Ilo Hamemy MHEHHIO, IPUYMHOMN yBEIMUEHHUS MHTEpeca Ka3aXCTaHCKUX OW3HECMEHOB K
I'py3un siBisiercst OJarompHUATHBIA HAJOTOBBIM KIMMAT JJIi MHOCTPAHHBIX HHBECTOPOB. ['py3us
ceifuac uMeeT OOJIbIINE BO3MOXKHOCTHU ISl MHBECTHUIIMM M OYEHb MPO3PAUYHbIN KIMMAT AJIs MPSMBIX
WHOCTPAaHHBIX WHBECTHLIMH, XOTS Ha JaHHOM JTalle Mbl HE OTPULAEM U HEKOTOPOW COIHATbHOU
HaIpaBJIEHHOCTH HAIIETO MPOEKTa, BHI3BAHHOM APY>KECTBEHHBIMH OTHOILIECHUSMHU MEXAY HAIIUMH
CTpaHaMH.

Kak u3BectHo, AO «TOunras» ObUTO MEpPEBENCHO B peXUM OaHKpOTCTBa B OKTAOpe 2005
rojga. Heckonbko €T A0 3TOro KOMIaHUs HaxXOAWJIach Ha JOTAallMM IOCYAapcTBa, a €€ 3aJ0JDKe-
HHOCTbB Tiepe/1 Or0DKETOM M KpeauTopamMu mpeBbicuiia 200 MITH. J1apu.

Ms1 npunu B TOMIHMCH HAZONTO - U1 TOTO YTOOBI PeadMIUTHPOBATH CETh, HANIAUTh Oec-
nepeOoiiHy10, CTaOWIIbHYIO TI0/1ady Ta3a. MBI XOTUM, 4TOOBI HAIIM MOTPEOUTENN MOYyBCTBOBAJIH,
yro B TOwInCH mpuIuia cepbe3Hast 1 OTBETCTBEHHAs: KOMITAHUS, KOTOpasi OCO3HAET, YTO ee OM3Hec
HMMeeT BaXHYIO COLIMANIbHYIO HAPaBJICHHOCTb.

2. Paccka:xxute 0 TOM, B KAKOM COTOSIHMHU ObLIa ra3opacrnpejejurtesbHas ceThb I. Tomamncu,
Koraa Bul ee npuodpenu?

-JlnarHocTuka pacrpeneauTeIbHON CeTH MoKas3aja, YTO OHAa, MSTKO TOBOps, HaXOAWUTCS B
JAJIEKO HE JIy4YIlleM COCTOSHUU. PeMOHTHBIE pabOThl aMOPTH3UPOBAHHOW CETH MPAKTHYECKU HE
npoBoaminchk. Co3/1aBajgoch BIEYATICHHUE, YTO B MOCTCOBETCKUMN MEPUO]I ra30Basi OTPACib HAXOH-
Jach B KpaliHe 3amylIeHHOM cOoCTOssHUU. OOIIas CyMMa KamUTaIbHBIX BIIOXKCHUN , HEOOXOaUMast
JUIsL peaOuINTaluu ra3oBbIX cetei TOuIMcH, Mo HalllUM MOJCYETaM, COCTAaBUT B TEUEHUE YEThIpEX
net 80 MUJITMOHOB J10JUTapoB. Llenb - MOBBICUTH TOJTOBEYHOCTh T'a30BBIX ceTel, TOOUThCs Oecre-
peboifHON M CTAOWJIBHOW TOJauu Ta3a, YMEHBIIUTh MOTEPH TOIUIMBA, 00ECIeUuTh Oe3aBapuiiHOE
(YHKIIMOHMPOBAaHUE CHCTEMBI. A Belb 3TO 2350 KMIOMETPOB ra30BOi CEeTH, U3 KOTOPOH MOA3eM-
Hble KOMMYyHHKanuu cocTaBisaioT 1500 kM. VX mpoBepka, TUAarHOCTUPOBAHUE U PEMOHT COMpS-
KEHBI CO 3HAYUTENHHBIMH TEXHUYECKHMMH W (PUHAHCOBBIMH 3aTpaTaMu. B Hacrosiiee BpeMs Ha
psiZie y4acTKOB ra3opacipeieIuTeIbHON CeTH YKe HIET TUIaHOMepHas peaduinTaluoHHas paboTa.

3. KakoBa unBecTuninonHasi nporpamma «KasTpancI'a3-Tonnucm»?

-Komnanus nmeeT yTBep:KIeHHBIN MHBECTULIMOHHBIN IUTaH, BKIoyas 2011 rox, B koTopoM
JeTaibHO, 110 FoJlaM paclycaHa porpaMmma INpoBOAUMBIX pabOT, TPUOOPETEHNE OCHOBHBIX CPECTB
U KanuTanbHbIH peMoHT. B 2006 rony yiydmeHo razocHadxkenue 25 000 aGoHEHTOB, B YaCTHOCTH,
CMOHTHPOBAHBI HOBBIE Ta30pACIPEACIIUTENbHBIE MYHKTHI, OKOJIbIIOBaH 300 MM razonpoBoj B paiio-
Hax Hanzamanesu m Uyryperu, Obuia mpowusBeleHa PEKOHCTPYKIHMS TOJIOBHOM Trazopachpeieinu-
TEJIBLHON CTaHIMU. 3aBEPIICHO CTPOMTENIBCTBO 1,2 KM MOI3EMHBIX Ta30MPOBOJIOB, MPUOOPETEHBI
HE00XO/IMMBIE MaTEpUAIIbl 11 MOHTa)Ka 7 KM IMOJ3€MHOT0 Tra30mnpoBoja (IMOJUITUICHOBBIE TPYOBI,
¢butuHrM U1 ap.). Hauatel ctpourtenbHble paboOThl, B YAaCTHOCTH Ha yi. Munkesuda. OcyliecTBiIeH
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MOHTaX 134 M3MepUTEeNbHBIX YUYaCTKOB, YACTUYHO 3aMEHEHbI CTapble N3MEPUTENIbHbIE MPUOOPHI HA
COBPEMEHHBIE -AJIEKTPOHHOrO Tuna. [loAmnucan KOHTPAKT, MMepeuncieHa cymMma U B Onmkaiiiime
nau OynyT noctasieHbl 14 000 GbITOBBIX cueTYyMKOB. [IpnoOGpeTeHsl COBpeMEHHbIE HKCKAaBATOPhI U
Jpyrasi CTpouTenbHas TexHuKka. OTpEMOHTHPOBAaHA U MPUBEJIEHA B MOPSIIOK U cTapasi, CyLIECTBYIO-
11asi TEXHUKA, YTO JaCT BO3MOYKHOCTH OCYLIECTBIICHUSI MHBECTULIMOHHOM nporpammsl Ha 2007 rox.

4. Pacckaxxute HaM 0 HOBBIX NepeJOBBIX TeXHOJI0TrusAX, BHeapsiembIx B «KasTpancl'a3-Tou-
JICH».

-1500 kuIOMETPOB TOPOACKON TIa30pacHpelesIUTENbHON CETH HAaxXOIATCSA IOA 3eMIIEH,
MOSTOMY OTPOMHOE 3HAUYEHHE MMEET MpEeIBapUTENIbHOE HCCIeNOBaHue ee (haKTUIEeCKOTO COCTOS-
Hus. J{1st 3ToM e KoMnaHus MpuoOperna TEXHOIOTHUIO PAHHETO BbISIBIICHUS OBPEXKACHUN U TIPO-
THO3MPOBAHMS TMPOTEKAIOMIUX B METAUNIOKOHCTPYKIUSAX IPOLIECCOB, @ TAK)XKE COOTBETCTBYIOIIEE
obopynoBanue. Cama TexHoi0rusa HaszbiBaeTcs «TexHOJOruen MCKyCCTBEHHO BBI3BAHHOW aKyCTH-
YECKOM SMHUCCUU» U JAeT BO3MOXKHOCTb 0€3 PACKONOK YCTAHABIMBATh Pa3IMYHBIE MapamMeTphl
MOJI3EMHBIX TPYO: C BBICOKOH TOYHOCTBIO YCTAHOBUTH M OJIHOBPEMEHHO HAHECTH HA HJIEKTPOHHYIO
KapTy MecTa (U3NYECKOro MOBPEKIACHUS, KOPPO3HUPOBAHHBIE YYACTKH, OCTATOYHBIH pecypc MeTal-
Ja, COCTOSIHHE METajlla C TOUYKH 3PEHUs ero cTapeHus (yCTaJoCTH) U MHOTO€ Apyroe. JTa TEXHOJIO-
rus n30aBuiIa KOMIIAHUIO OT OOJIBIIOr0 00beMa JOPOTOCTOSIIHUX MOJ3EMHBIX padOT M TO3BOJIMIIA
TOYHO YCTaHOBUTb yUYacTKH, TpeOyromue Oe30TiaraTteIbHOl peaOMiIUTaluud U YYacTKH, KOTOpbIE
elle MoryT nofoxaars. CienoBaTesbHO, ObUIM C3KOHOMIIEHBI BPEMS U JIEHBI'M, U IPOBEJCHHUE pea-
OUIMTALMOHHBIX paboT 6e3 MpeKpaleHus ra30CHa0XKeHUs I HACEJICHUS CTaJI0 PEaTbHOCTHIO.

5. 3a kakoe Bpemsi npoun30iiieT yaydiieHue ra3ocHad:xkenus Tonancu?

-MHBecTHINM paccyuTaHbl Ha S JIET U MBI YBEPEHBI, UTO 3a 3TO BPEMs Ia30paclpeaeIIuTEIb-
Has ceTh r. TOounucu OyneT MoJHOCThIO peadunutupoBana. [locie mpoBegeHHs BceX 3allIaHUPO-
BAaHHBIX pa60T COKpPATATCA KaK TCXHUUYCCKHUEC, TaK U KOMMCPYCCKUC ITOTCPU ra3a -HpI/I6J'II/ISI/ITeJ'II)HO
Ha 73%, 4TO, B CBOIO OY€pe/db, MMO3BOJUT COKPATUTh MOCTaBKM raza Ha 15%. B3amen Bo3pacrer
moTpedIIeHNe MPUPOJTHOTO Ta3a 3a CUET Pa3BUTHUS MMPOMBIIIICHHOTO KOMIUIEKCA M YCTAHOBKH JOTIO-
JTHUTETBHBIX OTOMHUTENBHBIX arperatoB Cpeau HacelleHUs, a TaKKe YBEJIHMUEHHUsS KOJIMYECTBa Ta3u-
¢dunmpoBaHHBIX a0OHEeHTOB. Hammum npuoputeToM siBisieTcss 0e30macHoe, KadeCTBEHHOE U Oecrie-
peboitHoe ra3ocHa0XeHue, A Yero Mbl U BKIIAJbIBA€M JECSITKH MIIH. JIOJIJIApPOB, M PE3YJIbTATHI
STUX BJIOKEHUN TOWJIMCIIBI TOYYBCTBYIOT OUYEHBb CKOPO.
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Abstract: Applying probable statistic methods in oil-gas extracting industry while analysing the hydrodynamic
research and development.

The exploitation and development of the using activities is presented in the article as
complex multifunctional and versatile systems. Its effectiveness enhance requires applying
technological measures which may be carried out by means of determinized probable statistic
methods. The advantage here is given to Pareto's estimation of principles based on the Markofs
chain grouping theory and application of Kolmogoroff transient proabability equation.
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Abstract: Economic risk in oil and gas industry.

The economic risk in oil and gas industry and estimation of the risk applying mathematical statistics
elements are dealed with in the article. The special attention is given to the effective application difficulties of
methods for controlling the risks in the postsoviet Georgia reality and the means that are necessary to be
considered for the investigation expansion of the risk. In this case attractiveness of the risk should come first
in the exploitation of mineral resources in the country and attract investments in this field.
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Abstract: Study of corrosion state of main gas pipelines.

Corrosion state of magistral gas pipelines is investigated and the method of data interpretation is given
in the paper. Also the results of the field - experimental investigation are presented for the magistral gas
pipelines along the Saguramo - Tsiteli Khidi in the East Georgia. Corrosion state assessment of gas pipeline is
the subject of multiple-factor investigation; corresponding mathematical modeling of experimental investigation
is used for its optimization. This means to determine the minimum type of experiments, independent variables
that make it possible to establish mathematical model of corrosion. Mathematical investigation of corrosion
state was carried out by solution of linear equation system.

Interpretation of the field-experimental investigation, along Saguramo - Tsiteli Khidi, was carried out by
mentioned method. Particularly the weighted fraction of individual risk-factor causing corrosion was estimated
on the bases of mathematical modeling. High, enhanced, moderate, moderate and low corrosion states were
fixed along the gas pipeline. The conditional coefficients of corrosion were estimated.

It was established that the efficacy of the method is very high. Obtained error is + 18° with 0.95
probabilistic reliability.
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Abstract: Evaluation of peak discharges of water under estimation by pipelines at the river cross points.

The work presents a general description of the issues connected with the determination of the estimated
water provision and adequate peak discharge and the selection of the distribution function during quantitative
evaluation of the risk of denudation of the pipeline where the pipeline crosses the water-pipes under the ground.
Following the increased role of functioning of the pipelines, the risk of environmental impact is also increased. At the
same time, there are different approaches in different countries of calculating peak dischages and therefore, a
unified international standard acts enabling to settle this question through more reliable single methods should be
developed.
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Abstract: Estimation of strained-deformed state by backdispersion.
Complicated transient processes taking place in constructions caused by the dynamic
influence are investigated using fiber-optical lightcarrier backdispersion method.
The optical radiation backdispersion put in to the lightcarrier is measured by means of
reflectometer. The reflectogram recorded in the reflectometer is a backdispersion curved along the
fiber-optical ligthcarrier caused by various reasons.
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VK 622.648.23:532.595.2 JL.1.Maxapanze

IMPUYHUHBI 1 YCJIOBUSA BOSHUKHOBEHMHUS PE3KUX
KOJIEBAHUM JIABJEHHMSA B HATIO PHBIX
I'MAPOTPAHCHOPTHBIX CUCTEMAX, PEKOMEHJAALIUHU
IS UX YCTPAHEHUSA

Key words: Main pipeline, centrifugal pumps, hydraulic shock, pressure, nonstationary processes, transient processes.
Abstract: On reasons and conditions of the appearance of sharp pressure fluctuations of in the hydraulic
pressure systems, recommendations for their elimination.

Reasons and conditions of the appearance of sharp pressure fluctuations are examined during the
transient and nonstationary processes in the hydraulic conveying pressure systems, which transport solid bulk
materials when at hydraulic mixtures are supplied different diagrams by means of the individually or series-
connected centrifugal ground pumps and coal pumps; on the basis of their analysis some recommendations are
given for prevention the oscillations in the significant limits or flow of processes under the specific conditions
smoothly as far as possible, with coal pumps change and the speeds pressure within the permissible limits.

Beenenne

Ilo cpaBHEHUIO ¢ HAIOPHBIMM TMAPABINYECKUMH CUCTEMAaMHU, T10-
JAOUMMHU 0JHO(A3HbIE XUAKOCTH, B HAMOPHBIX TUIPOTPAHCIOPTHBIX
CUCTEMAaX, TPAHCIOPTUPYIOIIUX TBEPIAbIE CBITyYHE MaTepHalbl, H3-3a
cnenuuKy HKCIUTyaTalli, HECPAaBHUMO 4acTO UMEET MECTO BO3HHUKHO-
BEHHE PE3KHX KojeOaHWi JaBjeHUs NMPHU MEPEeXOAHbIX U HECTalMOHap-
HBIX npoueccax. Hepeako npu yka3aHHbIX Mpolieccax aMIUIMTYJa U dac-
TOTAa U3MEHEHHUS JABJICHUS JOCTUTAIOT OMACHBIX BEJIUYMH, KOTOPbIE MO-

JI.M.Maxapan3ze,
NeHCTBHTENbHbI WieH T'YT BBIBECTH U3 CTPOSI HACOCHI, TPYyOOIIPOBOIBI, TPYOOIIPOBOIHYIO apMa-
MexayHapoaHOM aKaze- Typy 4 Apyroe oOopynoBaHue. EcTecTBeHHO, BCE 3TO OTpUIATEIHHO
MHH MHHEPAJIbHBIX BIMSET HA HAAEKHOCTh U TEXHUKO-dPKOHOMHUYECKHE IMOKA3aTeIW aHaJo-
pecypcoB u VHxkeHepHOI
axanemmi pysuu, 111, TUYHBIX cucTeM [1, 2].
pod. Hcxonast u3 3Toro, ¢ 1eabpio0 pa3pabOTKU peKOMEHAAIMH 1O Tpe-

JOTBPALLCHUIO PE3KUX KOJIEOAHUI NaBiIeHUs Uil KOHKPETHOTO Ciydas, C
Y4ETOM pa3BUTHUSl YKA3aHHBIX HEYCTAHOBMBIIMXCSA MPOLECCOB, ONpPENEICHUE NMPUYUH U YCIOBHM
BO3HUKHOBEHHUSI TEPeXOHBIX (puc.l) M HecTanuoHapHBIX (pUC.2) MPOIECCOB B HAMOPHBIX TH-
POTPAHCHOPTHBIX CHUCTEMaX, MPHU KOTOPBIX BO3HUKAIOT pe3KHe KojeOaHus AaBIICHUH, SBISIETCA
Ba)KHEHIIEH TMHAMUYECKON (B HAIIEM Cily4ae TMAPOAMHAMMUYECKON) 3ajauel Il CUCTEMBI IIpU €€
IepeXo0/I€ U3 OJHOTO YCTAHOBUBLIETOCS COCTOSIHUS B JIPYroe MoJ JEHCTBUEM MPUII0KEHHOIO BO3-
MYILEHUs1, HAaIpUMEp, IPU BKIIOYEHUH U BBIKJIIOYEHUH HACOCOB, IPU OTKPBITUU U 3aKPBITUH 3a1lop-
HO-PETYJIMPYIOLIEN apMaTypbl, Pe3KOM YBEIWYEHHM WJIM YMEHBIICHHHM IUIOTHOCTH THIPOCMECH
(KOHLIEHTpalMK TBEPABIX YACTHI] B IOTOKE TUAPOCMECH U €r0 TPaHyJIOMETPHUUECKOIO COCTaBa U T.J.
(cm.puc.1)).
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[TepexppiTHE HErabapuTOM BCachIBarolIel TPyObI (BCaChIBAIOIIETO
=~ |HaKOHEYHWKA) IPHU UCKYCCTBEHHO C(hOPMUPOBAHHBIX MTPHUEMHBIX
syMidax (Ha 00beKTax THAPOMEXAHU3AIIHH )

[Tpo6kooOpa3oBaHKEe B HATHETATEIbLHOM TPYOOIIPOBOE 3a KOPOT-
™ KUl TPOMEKYTOK BpeMEHH (TI0JIHOE MITH YaCTHYHOE MEPEKPHITHE
ceyeHus TpyOOoIIpoOBOa)

Hapymenne Bakyyma Bo BcachiBatoleit Tpyoe ronosroro (I'H)
@ [Hacoca (10 pa3HbIM NPUYMHAM B 3aBUCUMOCTH OT KOHKPETHBIX
yCIIOBUN pabOTEI)

3acTpeBaHUE HETaOAPUTHBIX YACTUIL] (MU IPYTUX MPEIMETOB)
+ |TBEp/IOr0 MaTepuaa B MEKJIONAaTOYHOM ITPOCTPAHCTBE
LHEHTPOOEKHOTO HACOCA

UacToe n3MeHeHne B 3HAYUTEIIbHON CTENEHU BBICOTHI IOANIOPA B
U mpuemHoM 3ymide npu padote ['H ¢ oTpuniaTenbHO BBICOTON
BCACBIBaHHS (C IMOIIOPOM)

Yactoe H3MEHEHNE B 3HAYNTENLHON CTEIIEHN BBICOTHI CTOI0A
S\ [FTUAPOCMECH WITH BOIBI (BBICOTHI BCACHIBAHHMS) B TPHEMHOM
symirde npu padore I'H ¢ moI0KUTEILHON BEICOTON BCACHLIBAHUS

Hapyenue nocienoBareibHOCTEN 3ayCKa B OCTAHOBKH MOCIIE-
~ |[HOBATCJIIbHO BKJIFOUYCHHBIX HACOCOB B MHOI'OCTYIICHYATBIX TUAPO-
TPAHCIIOPTHBIX CUCTEMAX, pabOTAIOLIUX 10 CXEME «HACOC B HACOCH

3axBaT OOJBIIOTO KOJIMYECTBA BO3AyXa U3 IPUEMHOTO TTIOATIOP-
HOTO0 3yMIi(pa Py 3HAYUTEITHPHOM YMEHBIIIEHUH BBICOTHI TIOJIOPA

XVINALOND XI9HLJOHIDHVdLOdITN.I
XI9HdOIIVH 4 940204110411 XI9HdVHOUITY LOIH KMHA9dOHIMHEOd KNFOIOA U I9HUhUJIT

HepaBHoMepHas mogada ruipocCMecu 0T 00oraTUTEIbHOU (ad-
PUKHU B IPUEMHBIX MOANOpHBIX 3yMiipax ['H (mpeumyiiecTBeHHO
\® (Ha TUAPOTPAHCIIOPTHBIX CUCTEMAX TOPHOOOOTraTUTENBHBIX (hald-
PHUK) KOTOpPBIE, KaK MPAaBHIIO, pabOTAIOT C OTPULIATEIHHON BHICO-
TOM BcachIBaHUS (C MOATIOPOM)

Hapymienne Bakyyma BO BcachIBaroIiei Tpyoe riaByuei
HACOCHOU CTaHIIMU WM 3€MJIECOCHOTO CHapsi/a MpH €ro 3aBaje
rpyHTOM (OOBEKTHI THAPOMEXaHU3AIHHN )

01

Pa3peiB crmomHoCcTH MOTOKA BO BeackiBaromeit Tpyoe ['H, pabo-
TAOIIETrO C MOJOKUTEIBHON BBICOTOM BCACBIBAHHUS, B CIIydae
HEMPABWILHOTO OIpeIeeHHsI 00beMa BO3/yXa, BBOJUMOTO TyAa
JUIsl pETyJINPOBAHUs MTOJA4YN Hacoca

I

Puc.2
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OcHOBHAA YaCTh

B nuHEHHBIX HEMpephIBHBIX IUHAMHUYECKUX CHCTEMaxX MEepPeXOJHBIH MPOIecC MOXKET
MIPOJOIDKATECS OECKOHEYHO J10JIT0. HamopHble THAPOTPaHCTIOPTHBIE CHCTEMBI SIBIISIFOTCS. HEJTMHEHH-
bIMH cucTeMaMu. [IpuMeM, 4To B 3THX CHCTEMaxX BO3HUKHOBEHHUE MEPEXOIHOIO Mpoliecca (pexuma)
HAYMHAETCSA C TOTO MOMEHTA, KOT/Ia 3HAaYCHUE JaBIICHUs] CTAHOBHUTCS Ha 5% OOJbBIIE ero ke 3Have-
HUS TIPU yCTaHOBUBIIEMC mpoiiecce. Takas oleHKa COBEpIICHHO MPaBOMEPHA, TaK Kak Oojee OT-
pHULIATENBHO BIIMSAET aMIUIUTY/1a JaBJI€HUs, @ HE YaCTOTa €ro KojJeOaHus.

[To TOMy e MOHSTHIO, HECTALIMOHAPHBIN MPOIECC — HECTALIMOHAPHOE ABM)KEHUE JKUIKOCTH
WIM ra3za no TpyOOoNpoBOJy, XapaKTepU3yeMOe NEPEMEHHOCTbIO BO BPEMEHU TMOJEH NaBiIeHUS U
CKOPOCTH, Hampumep: TypOyJIeHTHOE TE€YeHHE THUIAPOCMECH; MPOIECChl, BO30YXKIaeMble yIapHOH
BOJIHOM, O0YCIIOBJIICHHOW NPWIIOKEHUEM pa3IMYHBIX BO3MYIICHHN | T.1. B Takom ciydae, Kak u B
MpeIbIAyIIeM, HECTAMOHAPHBINA MpoIlecC MPECTaBIAEeT OMAaCHOCTh, €CIM 3HAYCHHE JaBIICHUS Ha
5% w OosbIIIe IPEBHICUT €T0 3HAYCHHE TIPH YCTAHOBUBIIIEMCS TIPOIIECCE.

[TpuHsITHIE BBIIIE MOMYIICHUS IJS XapaKTEPUCTUKH MEPEeXOTHBIX U HECTAIIMOHAPHBIX MPO-
IIECCOB SIBJISIFOTCS yCIIOBHBIMH, B OCHOBHOM, JIUIsl PA3JIMYUS 3TUX SBJICHUN OT yCTaHOBHUBIIUXCS TIPO-
1IECCOB (PEXHMMOB), TaK KaK YBEIMYCHHE 3HAUCHUS JABJICHUS BCETO HA 5% OTHOCUTENBHO €ro XKe
3HA4YCHUsI TIPU yCTAHOBHBIIEMCS IPOIECCE HE MPEACTaBISIET Ui TPyOOMpPOBOIOB 0CO0O0# ormac-
HOCTH, TaK KaK M3BECTHO, 4YTO TPyOOMPOBOJBI HAMOPHBIX THAPABIMYECKUX CHCTEM pacCUUTHIBA-
I0TCSl Ha TIPOYHOCTB C 25%-HBIM 3amacom, T.e. Ppa;=1,25 Po (rne Py - naBienne Ha paspeis, Ila;
Py- naBnenue B TpyOOIPOBOE MPU yCTAHOBUBIIIEMCS TPOIIECCE B HOPMAIILHOM PEKUME IKCILTyaTa-
uuu, [1a).

31ech ke HEOOXOAUMO OTMETHUTh, YTO B HAMOPHBIX TUAPOTPAHCIIOPTHBIX CUCTEMAaX yCTaHO-
BUBIINECS MPOIECCHI, 10 KIACCHYECKOMY TOHSTHIO, IPAKTHUECKH HE MMEIOTCS, TaK KaK U3MEHEHUS
CKOPOCTH U JaBleHusl B 5%-0M Mpenesne MpakTUYeCKH B MOJABISIONIEM Clydae MPOUCXOAAT U3-3a
MTOCTOSTHHOTO M3MEHEHUS B KAKOW-TO CTETIEHU KOHIIEHTPAIIUH TUApOocMecH (00beMHOE CollepiKaHHe
TBEPABIX YaCTHI[ B TUIPOCMECH) M TPaHyJIOMETPUUYECKOTO cocTaBa TBepAoH ¢pakiuu (m.1 u 2 Ha
puc.l). 9to sicHo BUHO U3 puc.3 u 4.

Ha puc.3 pmaetcs ocumiorpaMma xapakTepa U3MEHEHHUs CKOpOCTH (pacxojia) B HarHeTa-
TEJIBHOM TPYOOIPOBOJE C BHYTpEHHUM aAuaMeTpoM 700 MM 3eMJIECOCHOTO CHapsiia, J0OBIBAIOILETO
PEUHOI MECOK U3 pycia PeKH, CpeTHUN TuameTp T0OBIBaeMOro U TPaHCHOPTHPYEMOro Mo TpyOomn-
poBoay necka dep,=3,0 MM.

U3 puc.3. BUAHO, 4TO CKOPOCTH (Pacxoa) MOTOKa THAPOCMECH B TPYOONPOBOE, 1axke B 30HE
YCTAaHOBUBIIETOCS PEXKUMA, U3MEHSIETCS B 3HAYUTEIHHOM nuara3one (0T — 24 g0 + 36%) oTHOCH-
TEIIBHO €€ CPEIHEro 3HAaueHHs IPU yCTAaHOBHBIIEMCS PEKUME, KOTOPOE B JAHHOM CIy4ae Vep= 2,5
M/C. DTO OOBSICHAETCS TEM, UTO MPH BCACBIBAHUU THIPOCMECH M3 UCKYCCTBEHHO C(POPMHPOBAHHOTO
MIPUEMHOT0 3yMIi(ha B pyciie peKd MOCTOSHHO MEHSIOTCS KaK KOHIIEHTPAIUsI TBEPAbIX YaCTHI] B TO-
TOKE THIPOCMECH, TaK M WX TpaHyJOMETpu4eckuii coctaB. Ilo Xapakrepy M3MEHEHHUS CKOPOCTH,
Ja)ke B 30HE yCTAHOBUBIIETOCS pEXHMa, HENb3sl TUAPOAMHAMUYECKUHN TpoIlecc B TPyOOMpOBOE
Ha3BaTh yCTAaHOBHBIIUMCS — CTallMOHApHBIM. boiee mpaBmiIbHO OBUTO OBI €r0 Ha3BaTh KBA3WCTa-
[IUOHAPHBIM.
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Puc. 3. XapakTep u3MeHeHHs] CKOPOCTH (Pacxoaa) ruApocMecH B TPyOGONpPoBo/ie ¢ BHYTPEHHUM JHAMepoOM

3emJjecocHoro cuapsina D=700 mm, 100bIBaIOLIEro MECOK, CO cpeaHumM auamMeTpom d,=3,0 MM U3 pyciia peKH

C uenbio HW3yuyeHUs BIMSHHUS HM3MEHEHHs IUIOTHOCTH (KOHIEHTpAlMu) TUAPOCMECH Ha
pPEXUM TUAPOTPAHCIOPTHOM CHCTEMbI, HAMH MPOBEACHBI CIEIHAIbHBIC HCCIIEIOBAHUS HAa TON ke
TUIPOTPAHCIIOPTHOM CHCTEME.

Ha puc.4 naercs xapakrep HW3MEHEHHMs IUIOTHOCTH (KOHLEHTpPALMU) TUAPOCMECH B
HarHeTaTelbHOM TpyOompoBoAe ¢ BHYTpeHHUM mauamerpom D=700 wmM. BapsupoBanuem
MOJIOKCHUSI BCACHIBAIONIEH TpyObI M €€ HAaKOHEYHHMKAa B HCKYCCTBEHHO c(opMHpOBaHHOM
MPUEMHOM 3yMIipe TPOU3BOAMIN IOCTENEHHOE HapallliBaHWE IUIOTHOCTH (KOHIIEHTPAIIMH)
TUAPOCMECH [JI0 €€ 3HAYCHHUS Poymax—1465 KF/M3, KOTOPOE B JAaHHOM ClIly4ae OKa3aJloCh
npeneabHbIM. [Ipy TakoM 3HaYEHUH MITIOTHOCTH MPOU3OILEN CPBIB BAaKyyMa BO BCachIBarole Tpyoe
Y pPa3pbIB CIUIOIIHOCTH IMOTOKAa. B pe3ynbraTe BBIHYXKACHBI OBUTH TPOMBITH TPYyOOINPOBOJ H
OCTaHOBUTH CHCTEMY, TaK KaK B JAHHOM cllydae Oblia Takasi BO3SMOMXHOCTb.
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Puc. 4. XapakTtep u3MeHeHHs IVIOTHOCTH (KOHIEHTPALMH) THAPOCMECH B HATHETATeJILHOM TPYOOmpoBo/e ¢
BHYTPEHHHMM JHAMETPOM 3eMJiecocHOro cHapsaaa D=700 MM (13MeHeHHe NJIOTHOCTH O0CYIIeCTBIAIO0CH

NOCPEeACTBOM I0JI0KeHUsI BcachbiBaouieil TpyObl U ee HAKOHEYHUKA)

BrimmeckazanHoe MOATBEp)KIAeTCsl Takke IpadUyecKuM MaTephaioM, MPUBEIECHHBIM Ha
puc.5. Ha 3ToM pucyHKe ITOKa3aH XapakTep U3MeHeHus pacxona ruapocmec (Qcy) B 3aBUCUMOCTH
OT PACXOAHOMU MIOTHOCTH TUAPOCMECH (Ppacx.) B TPyOONPOBOJE C BHYTPEHHUM AUAMETPOM IIONIYTI-
POMBIIIEHHOW 3KCIIEPUMEHTANIBHOM ycTaHOBKM D=68. Bo Bpemsi 3KCIIEpUMEHTOB B Ka4e€CTBE TBEP-
JIOTO CHIITYYEro MaTepuasa UCrojb3oBajicsa peuHon necok. Kpussie 1-3, 10, 11 cooTBeTCTBYIOT CiTy-
4aro, KOrja CPeAHH JUaMEeTP TBEPIbIX YACTHI], TPAHCIOPTUPYEMBIX MO TPYOOIPOBOAY IMOTOKOM
BOJBI, cocTaBisan dep=1,5 MM, a kpuBble 4-9 — ciydaro, Korga CpeJHUI IuaMeTp TBEPAbIX YacCTHIL
cocTaBisil dp=2,8 MM. M3 3TOrO puCyHKa BUIHO, YTO Ha XapaKTep U3MEHEHUs pacxoja (CKOpOCTH)
B 3HAYUTEJIbHOM CTENEeHH BIIMSAET IPaHyJIOMETPHUECKUN COCTaB TBEPIOTO chilmyuero marepuana. C
YBEJIUYCHUEM CPEIHEr0 AuamMeTpa TBEPAbIX YACTHI] YBEJIMUYMUBACTCS CTENEHb HECTALIMOHAPHOCTH
MOTOKa ruipocMecH [4].

KonebanusMu naBieHus B 3HAUUTEIBHBIX MIPeieiaxX XapaKTepU3yITCs 3aIyCK U OCTAaHOBKA
EeHTPOOEKHBIX HacocoB (1.3 Ha puc.l), HapymeHnue padbotsl rooBHOro (I'H) mtn mpoMexxyTOUHBIX
(ITH) nacocos (1.4 Ha puc.l), uX MOBTOPHOE BKJIIOUEHHUE 32 KOPOTKHUI MPOMEKYTOK BPEMEHH IOCIIE
WX aBapuiHOM ocTaHOBKH (11.5 Ha puc.l). O0 »TuX mporeccax moApoOHO U3JIOKEHO B HAIIIUX PaHEES
oIy OJIMKOBAaHHBIX MOHOTpadusIX U HayuHBIX Tpydax [1, 5].

OTMeTHM O/IHO: Ha HarHeTaTelbHbIX TpybonpoBoaax ['H ruapoTpaHCIOPTHBIX CUCTEM, KaK
MPaBWIJIO, BCETAA YCTAHABIMBACTCS OOpATHBIA KJamaH, MPH OTKPBITUM U 3aKPHITHH KOTOPOTO, B
cllydae, KOr/ia HET BO3MOKHOCTH IIPOMBIBKH TPYOOITPOBOOB (Takasi BO3SMOYXKHOCTb UMEETCS TOJIBKO
JUIIbL Ha OOBEKTAaX TUAPOMEXAHU3AIMM) W 3HAYUTEIBHO HM3MEHSIETCSl FeOMETpHUuYecKas BBICOTA
M0/1a4yM, BCET1a MPOUCXOAUT U3MEHEHHE IaBJICHUS B 3HAUUTENIbHBIX Mpe/esiax. ITO XOPOIIO BUIHO
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U3 OCIIIIJIOTPaMM, MPUBEACHHBIX Ha puc.6. OHU 3amucaHbl Ha TPyOOMpPOBOJAE C BHYTPEHHUM
nuamerpom D=1000 mm mipu 3amycke u octaHoBke Hacoca 20I'P-8T. 13 sTtoro pucyHnka BUIHO, UTO,
JlaKe TP 3aIlyCKe Hacoca M HEPaBHOMEPHOM OTKPBITHU 00paTHOro KJianaHa (1.8 Ha puc.1), mpouc-
XOJISIT pe3Kre KoeOaHus JaBJICHHUs, KOTIa €ro aMIUTHTY/1a B JIBa pa3a MPEBHIIIACT €ro Ke 3HAYCHHE
NpU ycTaHOBUBIIEMCs pexkume (kpuBas 1). [Ipu ocTaHOBKE Hacoca W 3aKphITUH OOPATHOTO Kilara-
Ha, TIPEBHIIIICHHUE JABJICHUS HAJl JaBJICHUEM YCTAHOBUBIIETOCS PEKMUMA eIie 0oJiee OIyTHMOe, yBe-
JMYUBACTCSA U 4actota Konebanuii (kpuBbie 2 u 3). [Ipu 3amucu ocrmuiorpamMmsl 2 y 0OpaTHOTO
KJIallaHa MPOW30IIENT OTPHIB MMOTOKA (HAPYIICHHUE CIDIONTHOCTH TOTOKA) W BOZHUKHOBEHUE THPAB-
JIMYECKOTO y/apa MpH COyJIapeHUH 0OPATHOTO TIOTOKA C 3aKPBHITHIM 3alIOPHBIM OPTraHOM (TapeKoil)
oOpaTtHOro KjamaHa. B TakoM ciydae ecTeCTBEHHO MPEBBIIICHUE AaBICHHUS 00JIee 3HAUUTEIBHOE.
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Puc. 5. Xapakrep usmMeHeHus1 pacxojaa (CKOPOCTH) rHAPOCMecH B 3aBUCHUMOCTHU OT PACXO0JHOM IJIOTHOCTH
ruipocMecu B Tpy0onpoBoje ¢ BHyTpeHHUM Auamerpom D=68 mm: 1 -3, 10, 11 — npu TpaHCHOPTHPOBAHUHU
PeYHoro necka co cpeqHuM auamerpom d,=1,5 Mm; 4 — 9 — Npu TPAHCNOPTUPOBAHNM PEYHOIO NECKA CO CPEAHUM

anamerpom d,=2,8 Mmm
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OcuusuiorpaMMbl, IpUBEACHHBIE HAa pUC.6, 3aucaHbl IPH UHAWBUAYAIbHOM paboTe Hacoca
20I'P-8T, T.e. rugpocMech 10 MecTa Ha3HAYeHMs 1101aBajlach IOCPEACTBOM OJITHOTO Hacoca.
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Puc. 6. OcumiiorpaMmbl epexoAHbIX NPoLeccoB 3anycka (kpusas 1) 1 octTaHOBKH (KpuBble 2 u 3)
HeHTpode:kHoro rpyHToBoro Hacoca 20I'P-8T (mo Tpy6onposoay ¢ BHyTpeHHnM aAuamerpoM D=1000 mm

TPAHCIOPTHPOBATUCH «XBOCTHD> 000raleH sl KeIe3H0M pyabl co cpeqnum guamerpom d.,=0,28 mm)

Eme Oonee ocTpo mpoTekarOT MEPEXOJHBbIE MPOIECChl B TMIPOTPAHCIIOPTHBIX CHCTEMAX,
paboTaroLIMX C MMOCIEI0BATEIbHO BKIIOUEHHBIMU HACOCAMH TI0 CXEME «Hacoc B Hacocy. [ToaTBepx-
JICHUEM 3TOT'O SBJISIOTCS OCLHUIUIOTpaMMBbl, IPUBEACHHbIE Ha puc.7. Ha 3ToM pucyHKe ocuuiiorpa-
MMa 2 3ampcaHa B TpyOONpoBoJe ¢ BHYTpeHHUM auamerpoM D=400 MM mpu 3armycke rojJoBHOTO
Hacoca (yriecoca) 12V 10, a ociimiuiorpamma 1-Ha HarHeTaTeIbHOM TPYOOIIPOBO/IE BTOPOTO IMPOMe-
KYTOYHOTO (IIOCJIEIOBATENILHO BKIIOUEHHOI0) yTIiiecoca TOH ke Mapku. Takue mporecchl HaMu UC-
clIeI0BaHbl B NIMPOKOM MacilTade Kak Ha MOJyHpPOMBIIUICHHBIX TJaOOPaTOPHBIX YCTAaHOBKAX, TaK U
Ha KPYIHBIX MMPOMBIIIICHHBIX CUCTEMaX. Pe3ynbTaThl 3TUX UCCIENOBAHUIN M3II0KEHBI B HAIIIUX pa-
Hee onmyOJMKOBaHHBIX HAYYHBIX TPyIax U MoHOrpadusx [1, 2, 6].
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Puc.7. OcunisiorpaMmel epexoiHbIX NpPoueccoB B TPy0ONnpoBoae ruAPOTPAHCIIOPTHON CHCTEMBbI ¢ BHYTPEHHHM
auamerpom D=400 MM npu nocJiegoBatebpHoi padote yriaecocoB 12Y10 mo cxeme «Hacoc B Hacoc»: 1 — npu
3aIycKe BTOPOro POMeKYyTOYHOI0 Hacoca; 2 — IPH 3amycKe TOJ0BHOIO yriiecoca, padoTaomero ¢
OTPHMLATEJBHOM BbICOTOI BCAChIBAHUS — C MOANOPOM (110 TPYOONIPOBOAY TPAHCIIOPTHPOBAJIOCH LIeMEHTHOE

ChIPbe IIOTHOCTBIO Pey=1650 Kr/m°)

Jiss  TIpeoTBpaIleHUs] PE3KUX KOJCOAHWW JaBJICHHS TIPH IEPEXOAHBIX IPoIeccax
(pexumax) — HEJOMYIIECHUS MPEBBIMICHUS aMIUTUTYbl, B 3HAYUTEIHLHONW CTEIIEHU HaJ JaBJICHUEM
YCTAaHOBHUBIIETOCS PEKUMA, HEOOXOIUMO OCYIIIECTBUTH MEPOIIPHUATHS, IIEIeCO00Pa3HOCTh KOTOPHIX
CIIeyeT OMPEeNIUTh B 3aBUCUMOCTH OT MPUYHHBI BOSHUKHOBEHUS M PA3BUTHUS ITHX MPOIECCOB.

3/1ech ke HeOOXOIUMO OTMETUTh, YTO OJHMH CIIOCO0 WJIM OJHO yCTPOWCTBO, KAKMM OBl OHO
He ObUIO, HE MOXKET 00ECIIEYUTD MOJIHYIO TaPAHTHUIO HA/ICKHOH 3aIlMTHI OT PE3KUX KOoleOaHul JaB-
JICHHSI, TaK KaK BO BPEMs KCIUTyaTallMyd HATIOPHBIX THAPOTPAHCIOPTHBIX CHCTEM IMEPEXOJIHBIC pe-
KUMBI MOTYT BOSHUKHYTh 110 HECKOJILKUM MPUYMHAM. ECTECTBEHHO, pa3Hble OyAyT U MPOIECCHI UX
pa3BHUTHS.

3akjI0uYeHue

AHanu3upys NPUYMHBI U yCIOBUS BO3HUKHOBEHHUS MEPEXOAHBIX MPOIIECCOB B HATIOPHBIX
THAPOTPAHCTIOPTHBIX CHCTEMaX, C IEJIbI0 MPEJOTBPAIICHUS PE3KUX KOJIeOaHUM NTaBJICHUS, MOYKHO
PEKOMEHIOBAaTh CIEAYIOLIUE MEPOTIPUSATHS:

a) [Ipu mpuunnax u ycnoBusix 1 u 2 (puc.l) He0OX0IUMO OCYIIIECTBUTh PETYIHMPOBAHUE TIII-
OTHOCTH (KOHIIEHTPAIMK) TUAPOCMECH, JIJIsl YeTo, B 003aTeIbHOM MOPSAKE, CIEyeT OCYIIeCTBUTh
KOHTPOJIb 32 3TUM napaMeTpoM. C 3Toil 11e/1bl0, HE0OX0IMMO OCHAIIIEHUE BCACBIBAIOIUX TPYO rui-
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POTPaHCIOPTHBIX CUCTEM IJIOTHOMEepoM. Ha oObekTax ruapomexaHu3anuu (Korjaa 3eMJIeCOCHBIMU
YCTAaHOBKAMM U 3€MJIECOCHBIMHU CHapsilaMy TBEpJble MaTepualbl JOOBIBAIOTCS U3 MCKYCCTBEHHBIX
MIPUEMHBIX 3yMI(OB, UM pyclla peKd, CO JHA MOPsI U OKeaHa) U3MEHEHUE YKa3aHHOI'o MapaMmerpa
BO3MOYKHO BapbHPOBAHUEM IIOJIOKEHUS BCACHIBAIOMIEH TpPyOBbl M ee HakoHe4YHWKa. Ha rumpot-
PAHCHOPTHBIX CHUCTEMaX TEXHOJOTMYECKOT0 HAa3HAUYEHUS PEryJMpOBaHUE MJIOTHOCTH CIENyeT OCy-
IIECTBUTH T00ABICHUEM KHUIKOCTH (BOJIBI) U3 CIEIMAIBHO COOPY>KEHHBIX JUTSl 3TOM LIEIH 0OEMOB.
Jlist perynupoBaHusi HEOJHOPOAHOCTH (IPaHYyJOMETPUYECKOIO COCTaBa) I'MIPOCMECH KaKUX-HU-
Oyapb 3G (EeKTUBHBIX CITOCOOOB M CPEJCTB IO HACTOSIIEr0 BPEMEHH NMPAKTHYECKH HE CYIIECTBYIOT.

0) [lna obecriedeHnss MUHUMAJIBHOTO NPEBBILICHUS JTaBICHUS HaJ JAaBJIECHHUEM YCTaHOBHUB-
LIMXCS MPOLIECCOB, BOSHUKIIMX MPU NMPUYMHAX U yciaoBusX 3 u 4 (puc.l), HeoOX0quMO OCYIIECT-
BJICHUE MEPONPUATHH, peKOMEHJOBAHHBIX HAMH B pe3yJibTaTe MHOTOJIETHUX HCCIICOBAaHUM Ha ja-
OOpaTOPHBIX MOJYIPOMBILIUIEHHBIX YCTAHOBKAX M KPYIHBIX MPOMBILIUIEHHBIX THIPOTPAHCIOPTHBIX
cucTeMax, GyHKIIMOHUPYIOIIUX B pa3HbIX OTPACIAX MPOMBILIUIEHHOCTH [1, 2, 5, 6].

B) [IpruunHbl 1 ycnoBus 1o myHKTaMm 5 u 6 (puc.l) - HelpeiBUJIEHHBIE, T.€. HE3aIUIAaHUPOBa-
HHBIE 110 TEXHOJIOI'MU THAPOTPAHCHOPTUPOBAHUS TBEPIBIX ChIMYyYuX Marepuanon. [lostomy, ecrec-
TBEHHO, HE CYIIECTBYET KaKUX-HHOYIb MEPOIPUSATHIA, KOTOpBbIE MOTIIH ObI 3(pPEeKTUBHO OCyIIECTB-
uTh. [{ng mpenoTBpallleHUs] pe3KMX MOBBIIIEHUH NaBJICHUS B TaKUX CIydasX Ha TUIAPOTPAHCIIO-
PTHBIX CHUCTEMax cleAyeT NPeayCMOTPETh CPECTBA 3aIUThI OT THAPABINYECKUX yaapos [1, 2, 10].

r) [IpenoTBpatuTh BOSHUKHOBEHHE PE3KUX KOJIEOAHUN JaBJIE€HUs 110 MPUYMHAM U YCIOBHSM,
yKa3aHHbIM B MyHKTax 7 u 8 (puc.l), MOXHO NMPUMEHEHUEM 3allOPHO-PETYIUPYIOIIEH apMaTyphl,
CHa0KEHHOW cHelHanbHbBIMU yCTPOHCTBAMHU (JIeMI(pEpHbIMU MPUCTIOCOOIEHUSAMH) AJS IJIaBHOTO
3aKpPBITUS U OTKPBITHS, KOTOPBIE MOJTHOCTHIO MOTYT MPENOTBPATUTH BOSHUKHOBEHHUE KaKUX-HUOY b
HEKeJlaTeNIbHBIX MocaeacTBuil [1, 2, 5, 6].

Eme Oonee cnoxHOW HAay4YHO-TIPAKTUYECKON MPOOIEMON SBISETCS pa3padoTKa peKoOMeHIa-
Ui U1 TpeoTBpalleHHs] BO3HUKHOBEHUSI HECTALMOHAPHBIX MPOLIECCOB B HAIOPHBIX T'MIPOTPAH-
CHOPTHBIX CUCTEMAX, TaK KaK BCE MIPUUYMHBI U YCIOBUS (CM.pUC.2) SIBISIOTCS CIIy4alHbIMU, 3apaHee
HeNpeaABUICHHBIMHU, T.€. HE CBA3aHbI C ONEPALUSAMHU, ITPETyCMOTPEHHBIMH TEXHOJIOTUEHN U yIIpaBJe-
HUEeM paboToil cucTeM.

HcknroueHneM sBISIOTCS MPUYMHBI U YCJIOBUS O MYHKTY 9 (puc.2), Korja, ¢ Lelblo mpe-
JOTBPALICHUS PE3KUX KOoJeOaHW JaBICHHS, IIeTIeCO00Pa3HO OCYIIECTBICHNE PEKOMEHIalni, yKa-
3aHHBIX B ITyHKTE Q).

Bce ocTtanbHble IpUUKHBL, yKa3aHHbIE B MyHKTax 1-8, 10 u 11, aBastoTCS yCI0BUSIMU BO3HHU-
KHOBEHMS B CUCTEMax T'HApPABIMYECKHX yIapoB. HecMOTpst Ha TO YTO CyIIECTBYET MHOYKECTBO KOH-
CTpYKUMH pa3nuuHbX [9] ynoButeneil; ynoBuTened ¢ JIpOOMIBHBIMH YCTPONCTBaMH; T'PYHTO-
3a00pHbIE YCTpOMcTBA ¢ MHTEHCH(UKaLKel TpyHTo3a00pa; pa3psixautenu ((ppesepHsie, pOTOpHO-
KOBIIIOBBIE, CKPEOKOBBIE, BHOPALIMOHHBIC, THPABIMYECKHUE) - BCE OHM HEBBICOKO3(h(heKTHBHEIE, T.€.
HE MOTYT HOJHOCTbIO UCKJIIOUUTh BO3MOKHOCTH: MEPEKPHITUS HErabapuToM BcachIBarolieil TpyOsbl
U BCAaChIBAIOILEr0 HakoOHeuHuKa (1.1, puc.2); mpoObkooOpa3oBaHusi B HarHeTaTelbHOM TpyOompo-
BoJie (1.2, puc.2); 3acTpeBaHUsl HErabapUTHBIX YaCTHIl TBEPAOrO0 MaTepuana B MEXIJIONAaTOYHOM
MPOCTPAHCTBE IIeHTpoOexkHOTO Hacoca (1.4, puc.2). OCOOCHHO BaXKHO, YTO MPAKTUICCKU HE CyIIIC-
CTBYET PEaJbHOTO MEPOIPUATHUS, KOTOPOE MOIJIO OBl MOJIHOCTBIO MIPEIOTBPATUTH BO3MOXKHOCTh Ha-
pyLIEHUs] BaKyyMa BO BcachlBarollel TpyOe, MOociae 4ero MpoUCXosiT pa3pblB CIUIOMIHOCTH MTOTOKA
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Y BO3HUKHOBEHHUE THUIPABINYECKOTO yJapa COydapeHUEM BCTPEUYHBIX MOTOKOB, MPH KOTOPHIX BO3-
HUKAIOT HauOoJjee 3HAUNTENIbHbIC MPEBBIIICHUS AaBJICHUS HaJ JaBJICHUEM yCTaHOBUBLIETOCS MpO-
necca [1, 2, 5, 6, 10].

Kak u B npenpiayiiem citydae, aHaIU3Upysl IPUUUHBI U YCIOBUS BOSHUKHOBEHMSI HECTALIUO-
HapHBIX MPOIECCOB B HAMOPHBIX THIPOTPAHCIIOPTHBIX CHCTEMAax, C IEeNbI0 MPEAOTBPAIICHUs BO3-
HUKHOBEHUS PE3KUX KOJIEOAHUN JaBJI€HUS, MOKHO PEKOMEHI0BATh CIICAYIOINE MEPOIIPUSITHS:

n) Ilpu 3acTpeBaHnM HerabGapUTHBIX YACTHUI] (UM MHBIX HETaOAPUTHBIX MPEIMETOB) TBE-
pIaoro maTtepuaia B MEKJIOMATOYHOM MPOCTPAHCTBE IIEHTPOOEKHOTO Hacoca (1.4, puc.2), ciemyer
OCTaHOBUTH CHUCTEMY IO YCTAaHOBJICHHOMY [UIsl JAHHOW CHCTEMBI MOPANKY, pa3odpaTh Hacoc U
U3BATH U3 HErO HErabapuThl.

e) Jns mpenoTBpaleHusi 4acToro M3MEHEHUs! BBICOTHI MOANOpa B MPUEMHOM 3ymiide mpu
pabote ['H ¢ orpunatenbHoil BbICOTOM BcachiBaHus (11.5, puc.2), aBTOMaTHUECKH OCYIIECTBUTH I10-
MOJIHEHUE TIPUEMHOTO 3yMIia HEOOXOJUMBIM 00BEMOM KHIKOCTH M3 CHEIHAIBHO COOPYKEHHBIX
00BEMOB. DTUM K€ MEPONPUATUEM MOXKHO MPEJOTBPATUTH 3aXBaT OOJIBLIOTO KOJIMYECTBA BO3IyXa
13 MPUEMHOT0 MOANOpHOTO 3ymnda (1.8, puc.2), a Takke Ipu HEPaBHOMEPHOH Moj1ade TUAPOCMECH
0T oboraTuTenbHOM (padpuKK B MpUEMHBIX NoANOpHbIX 3ymndax ['H, paboraromux ¢ oTpunaTennb-
HOM1 BBICOTOM BcachiBanus (1.9, puc.2).

k) [Ipy M3MEHEHHH B 3HAYUTEILHOM CTEIIEHU BBICOTHI B IPHEMHOM 3yMiie rpu padore ['H
C TOJIOKHUTENBFHOM BHICOTOM BcachiBaHUS (1.6, puc.2), CpblB BaKyyMa BO BCachIBaroIlel TpyOe u
BO3HHUKHOBEHHUE PE3KHUX KOJIEOAHUI TaBICHUS MOXHO MPEAOTBPATUTH PETYITUPOBAHUEM TIOJIOKECHHUS
BCACBIBAIONICH TPyObl U BCACBHIBAIOIIETO HAKOHEYHHKA 3€MJIECOCHONW YCTAHOBKH B COOTBETCTBUU C
MIOKa3aHHUEM IIJIOTHOMEpA, T.€. BBICOTHI UX IMOJOXKEHHS MOJ BOAOH (IPEUMYIIECTBEHHO B CIydasix
HCKYCCTBEHHBIX MPUEMHBIX 3yMI(OB, pycia peKu, CO JTHA MOPSI U OKEaHa).

3) C 1enpio NpeAoTBpallleHNs BOSHUKHOBEHUS PE3KUX KOJeOaHWU NaBJieHMs MpU Hapylle-
HUU BKIIOYEHHBIX HACOCOB, B MHOTOCTYIIEHYATHIX TUAPOTPAHCHIOPTHBIX CHCTEMaX, paboTaloNIHNX MO
CXEeMe «Hacoc B Hacocy (I1.7, puc.2), ciaeayeT pyKOBOJICTBOBATHCS PEKOMEHAAIMSIMU IO MMYHKTY 0).

n) [lpu mpuunHax u ycnoBusax mo myHkram 1-3, 10, 11 Henb3st mpeaoTBpaTUTh BO3HUKHO-
BEHUE pe3KuX KoyeOaHUil JaBiIeHMsI, IO3TOMY C LEIbI0 3aIIUThl THAPOTPAHCIIOPTHBIX CUCTEM Clie-
JyeT PUMEHHUTh YCTPOUCTBA JIsl 3alIUTHl aHATOTHYHBIX CUCTEM OT THIPABIMYECKUX ynapos [1, 2,
5, 6].

Kak Obu10 CKa3aHo BbIIIE, a TAKXKE B paHee OMyOJIMKOBAaHHBIX HAMMX TpyAax [1, 2, 5, 6, 10],
JUIsL TIOJIHOM rapaHTuu oOecriedeHus O0e30MacHOM JKCIUTyaTallMM HAMlOPHBIX T'MIPOTPAHCIOPTHBIX
CUCTEM, HEOOXOAMMO OCYIIECTBICHHE KOMILUIEKCa MEpPONPHUATHH, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH 3KCIUTyaTalluH, CXEMBbI IOJJa4ul THIPOCMECH U €€ THAPOIMHAMUYECKUX [TapaMETPOB.
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Key words: Demage, carcas constructions, breakese, fiber labirinth-like.
Abstract: Mathematical provision for Detecting the Site of Fault by Means of fixing the Labyrinth Spiral Coiling
of Optical Fiber in Carcass Construction.

The problem of damage detection in the carkass construction with breakage of optical fiber
fixed the carcass is solved. It is mathematically proved that the coordinates of optical fiber breakage
on labyrinth-like coil can be easily determined with the help of a simple program.The proposed
technical innovation allows to receive continuous information about the state of carcass construction
in real time. i.e. to realize the monitoring of structural integrity of carcass construction.

dgbsgaemo
(36mdogmas, Gmd ™3Bogn® dszbg ao-
69036 gmggmazsto dgdsbogmEo 36 mg®dnmo ’m
939968 a3sdemgal dsldo  3sbsgmabomgdgemo .',@'& = '\‘

Lobsoemols 3563398 M90ls (3359055,
a3 babsdggdmme  dgodemagds  gedmgoggbmm -

sB0sbgdols 390980l dmdgdbols dgmmeo gmobs. Jholigliosdzomo,

XIIE 33653, 330gbge  geobldtgdogdBo  m3Goga®o - wa s Nel22 gsmgetol
God 993b- mJ@m@o, sob- gols  msdoMoborgmo  gm@doo  sdsyMgdsdo sberz06989mo
i»]nErﬁm odog\)aﬂnnb 0(5031’{13“6"’— 36 Lot
Lo, Uga-U goblg@afaogoel damdscrgmdls  Fgdeegqbgmo  mgemgdols oy - R25IO0

éadsog?,?gﬁfﬁégigi?odw boo  (306589Bmbols  356138L0) 96 gotIgEsb  (emommbols 3e®3sko), do-
Foldgmol 86 Tbgs 9l @gdemad Lodmssosdo ge®3sbol Bgdswagbgemo
0960950 EgRmOdsool b dbsdol gshgbols Fgdmbggasdo, m3BognGo deggol ©gRMEAds30880 ©s

250579398980,  O@Imol  gem®EobsBgdol  ©sEagbom  3emmmdgb
sB036gd0ls saoels, dols dodstrornmgdsl s Logowgls.

doGromspo bsfomo

333968 03 Fgoomol  3mmOEobsBgéols ©seagbsdo  dpgmds-
A9eadls, G™dgemogs I 3sbdogmomss  sdmEgdamo  msdofoborgmo ggme-
3ol 3Jmby ™3Bogmco dsgol Lafgolo Fadomowsé (I dsbdogmo go-

. sbyxsxmscrinds,
Nod7 ?63363’61’? s {18000_ der0mzgemgds ﬁ)aqgg'gj@)maz]@)ﬁ)om).

360 bsGeBdmas dmfgmdo- 3333601 ©sLdosb  43dm3E0bscg, by asbolsbmgmml Js¢ -
@3l gomgomol skeys. b 3mbbergd0sdo  sdsgdgdnmo  msdodoborgmo gm@dol m3@o-
3Goggbmto 3060 dsgals  6g30LdogMo  FTadBomol  gmm®EabsBgdo.  dsBsbssdy,

A3 300mdgdals  gemzgsmoliobgbom,  mbes  dmadgdbml X, Y,Z
booeggdo, Gmdmgdoz Bgqlbedsdgds Lsdogdgmo oo omols 306 30LLs ©8 93bosdnbd)L.

61



LISNSBOALE LBIGE0IGO-GITE3IH0 LIEBMHING0N TIGH63=0 LI IO 6530(Md0 LS 3B
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" M20, 2007
MEXOYHAPOOHbBIN HAYYHO-TEXHUYECKUIMA, UHOOPMALIMOHHBIN KYPHAN ,,HE®Tb U A3 IPY3UU"

30U6NIAIBD - 33NLIAIT VAN INLIRIGIIN - SCIENCE

Py (%3¥i)

'§;
I Pa(xaiy2) Ps(xays) Pe(xaive) P (X1 2¥ie)
{ .

g ,_i

Polxuiyn)

0 Pa(xayya) Ps(Xsys) h Pe(xiyi) X
6ob.1

33033601 3osbayzadee dgledmadgmos 0go 30Mmdomse ©sggmm M@ bsfomase: doMggmo
— 3803960 dngiml ©sbosbgdol 3900l gmmeEobsBgdo ognbesdgbddo ©s dgmey — wsbosbgdols
3960980L  3mmEEabsBgd0 396 35LT0. 30Mzgmo  sdm336s  MGY6B@Inmgdosbos, Igmeg — Logdzomo,
Lsda86 bmdagmgdasbo.

B6©s396 o m3Bognco  dmggml  asbmsagds s Lsgmm®eabs@m  Lob@gdol  Bgdmmgds
dm39dmemos 1-gem bsb-%y.

25330949600 gmmOEbsEmS  dgomeo.  Bgdmgzomma  Lsgazshdm  FgdBomgdo.  sm36036mm
olobo Pi(Xi,Yi)—om. bs3396dm  GgdBomadse  szommmn ol GgdBomagdo, Lswsi  3mbrsdnb@do
Fq90m9daemos bggd9d0. g7bsd968) 80 [9ME0mgdals gsbmasgqds bshagbgdos 1-gem Gsb-by.

6900Ldoger P (X;,Yi) o PLi(XiiYii) o6 bsgge6de  Gaddoml  Bmeol  dsbdogmo
333momgmgds 39390 BmEIYmo:

AGHEVE \/(Xi+1 =X )P+ (Vi -V )2,
b m3@ogg6o dongiml 300@0060 Boat‘)dg‘

pP= Z\/ Xig — i y|+1 Yi)z-

30J3507, dmgzml ©sBosbgds amBQo 3033l sbsfgobowsb Goms(s I d36dogm . Logo®rms

05350306mm, A3 3356d98 FmE0ls dmbs ©sBosbgds s Fgdrgy  sdmzgshabme dsbdo  dmggml
Esb0sbgds. X9  3a0bmm, O™ 3336d90L  FmEols dmbes  Esbosbgds; sdolsmgzgol  dmgodigem
99900936506050:  3533030mm  3063gee  ©s dgmey 3396398k Fmeol  p; 3s6dogmo s |-b Bgge-
30, o o <, 33806 | 3356080 3 mb abosbgds o6 3cdbrsts; Fobssmdmgy Bgdmbggssedo
Esbosbgds Lfemege P ©5 3396398 Fm@ol dmbes. ©szmdzsm  p; <l; 233M 301380 P s P;
33969981 dem@ols dsbdogma, p,. o p; + Py < |, 35306 33037900 dmF3ml ©sbosbgds dmbos P;

62



LSIHNSBOALO LBIGE0IGO-GITE3IH0 LIEBMHING0N TIGHE0 LI IO 6530(Md0 LS 3B
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" M20, 2007
MEXOYHAPOOHbBIN HAYYHO-TEXHUYECKMNIA, UHOOPMALIMOHHbLIV XXYPHAN ,,HE®Tb U FA3 IrPY3UU"

33U6NIAIBD - NINLSAITVAN INLIRIGIBN - SCIENCE
33960l aségm. oy 3Oe3gbl  a93936dgmgde s asbzobomsgm Py s P 33s6dl deacrols dsb-
dogols, P+ P+ o+ pr <l, 3806 ™3Fogneo dnFel  @ebosbgds Imbrgds  Pi(X;,Y;) o
P.1(Xii1,Yia) T26080mg3l 3méob. bgdsdygmse gl Faoomagdo 6583969808 39-2 6ob-by.
i
A %
——- —e
pi(xiyi) p(xy) Pis1(Xie15¥iv1)

6sb. 2
303653 M3Bognc0 3 ol sbosbgds dmbos P, P 3356d98L Bméols, gsdmgzmgseremon

s 3563000y @szomgdamo P (X;,Y;) 3396d0s6 wsbosbgdmmo 3 e
ly=p1+py++p 1,
berenen
|2 :|P1’ Pi+1|_|1
Fgbsdmgdgmos  sdm3sbol  dgmeg  bsfoemols  ass(yzgds. sdolsmgol sgseanbmm P(X, y)
T96o@omols (X, y) 3mmtobsBo. (3bswos, Gnd
I
Il:ﬂ“lz :>/1:_.
|2
dmgsbooboo P (X;,Y;) o PLi(Xig,Yia) 8mbsgggmol 4 osbsgstromdon ©sgmaes, 33806

|
1 1
Xi + 7 Xy Yi

r' Y1
2 2
X:—; -
I, y I,
1+ = 1+ =
I, I,

X @ Y ULopowpggdo asbbsbmadsgl Foo@oml, 6mdgmon  §e@dmewggbl  m3Bozm60
33l sbosbgdols seaomls.

as630bommn 336355 dsgMgdemo ™3Bogneo dmggmb ©sbosbgdols seaomols sdezsbs.
030 Lsdasbbmdoemgdasbos, 9.0. Lagodms sgseanbmm P(X, y,z) 3006OE0bsEg80. s 3mem®Eabs@m
Loliggds  gotrgaliby dmgdnemos 39-3 bob-By. Lsgzsbdm  Fgddomse dogommo  Goggmadols s
b393900l  Bg9emgdol  segomoa. Lodddgol Fgdmbggzal sbagmgon@se, 6930Ldog®m ™  bs3306dm

T96B 0l dmcols dsbdogmo gsdmomgemgds '838(3330 BMOIYOo0:
2

2
pi( i 1) \/ |+1 i y|+1 yl) +(Zi+l_zi) ’
b 063559 3060)&31536*3@0 30360 60)3(5(*)]) donemosbo 1506(4)63:

pP= Z\/ Xijz1— i y,+1 yi)2+(zi+1_zi)2'

30J350, ™3Bo3n60 bmgdmb ©sbB0s690s Jrbes sbsfgolowsb Gems(s I d36dogmbg s bs-

F0Oms 083503060 dobo gomGEobsBgdo. P, P, 336d98L Bméols s@lgdmmo 3@ oznco dmdim
Esbosbgdnmo 6 0dbgds, ©3B0sbgds  SIMRbEgds P, s P.1 33963981 demdols.  Bgbernemgds
d9dga0 3063mbs:

pr+py+etp >l

63



LISNSBOALE LBIGE0IGO-GITE3IH0 LIEBMHING0N TIGH63=0 LI IO 6530(Md0 LS 3B
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" M20, 2007
MEXOYHAPOOHbBIN HAYYHO-TEXHUYECKUIMA, UHOOPMALIMOHHBIN KYPHAN ,,HE®Tb U A3 IPY3UU"

30U6NIAIBD - 33NLIAIT VAN INLIRIGIIN - SCIENCE

6ob. 3

3396dols bgds, Lswsz dmbos sb0sbgds, demzgdnmos dg-4 bsb-by.

I L,
A " X 2
y \ 4 <
pi(Xi;yi:zi) p(x;y;z) Pi+1(Xi+1;Yi+1:Zi+1)
6sb. 4

30033653 |1 =P +P,+---+P -1, sdogmd
1, :|P1’Pi+1|_|1-

053500306mm (X, Y, Z) 306OE0bsE5d0.
30033653 |1 =A- |2 , sdogmd

Py
P
9L Lsnemadsls 338dmg3l asdmgmgsenmm (X,y,Z) 30bsEgd0:
I I I
Xi "‘rl'xxu Yi +r1' Y1 Zi "‘rl'zx+1
2 2 2
X=—— ; =, /7] =—-"—
L X X
1+|— 1+ 1+|—
2 2 2
396 lmbsecr@  3md30ndgdby ©sdndsggdnmos IGmyMsdamo bANbzgmymas, LsdMma@msdm
96 MATLAB-3o, Amdgemoig badgemgdsl  odmags  gogells s ogbrsdgbddo  dmzgdgdbmm
sB03bgdgemo  segomols FTaddomol jommerobsgdo a@sagognmaseo.
a%630boemmn @G0 dsgsgmomo:

64



LSIHNSBOALO LBIGE0IGO-GITE3IH0 LIEBMHING0N TIGHE0 LI IO 6530(Md0 LS 3B
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" M20, 2007
MEXOYHAPOOHbBIN HAYYHO-TEXHUYECKMNIA, UHOOPMALIMOHHbLIV XXYPHAN ,,HE®Tb U FA3 IrPY3UU"

30U6NIAIBD - 33NLIAIT VAN INLIRIGIIN - SCIENCE

1. 3besdgb@B ol dgdmbggzs 2. 3935bols dgdmbgg3s

- - .
T h ¥35 000 yw6 000,

7000

=5 000, v=5500; 2=0000

eifnggtino degab palysadol spamme

6ob. 6

sl 3360

39035 gm  30bbB 309080 m3Bogneo  dmgiml  msdoobomo  gm®don  EsdsyMgd0m

Q&OGQU&) gga%oaﬁaboh daﬁ)abo.

—_

wahgBsdghe

X 05bBdg. dmE mzgsbo ™m3Bogs ©gBMEAIs(300l  4sdm3gemgzedo. mdomolo: Lsddmms Lsds-
Onggmm, 1990, a3. 213 (Oplgem 9bsby acogom Lsdbsbr®gd®ogo Lstggdemmdobsmgols).
X 0obBdy. 3mbligErndisogd0l @sbosbgdol BgdbosnGo ©osabmlBogs ws gfudg@obs (L ey-
J&neramo  Boemasbedols  dmbo@m®obgo). mdogmobo:  Bgdbogneo mbogg®lodgdo, 2000, as.
151.

X 0bBdg, 0. godibsmos, 3. Ledswsdzomo. 3 gmzeb-m3Bogneo  aesdfmeo, dsgsemo-
08, 33035lmemo Fgbmds bsgqomdgdols bgEddnemmo domosbmdols dmbo@m®abyolsmgols
//Boj3o(§)36(§)oh asbs(3bso Ne2522, @sgdomo gswsfyggdomads 3s)abdols as;39dsby.

a. bsbBadg, o. godibsmos, 3. Ledssdzomo, g. meebesody. Lsoggmgs  ™dogdd do,
333500050, 1306589860l d9Mx B0 dmg3m3s6-m3Bogne0 gesdfmeol ©sdsa®gdol bg@bo
11 bsd358)960l asbszbawo, Ne3042 @swgdomo gsesyzgdomads 3sdgbBol gso(39dsby.
30896 gue0.  dmg3mzsb-m3Bognco  gsesdfmregdo Moy Lsdmgemsdm  bsggdmdgddo.
396360, (5.8.3.): 39M3mb@0l bogg®loBgdo. 1995. a3. 6.

65



LISNSBOALE LBIGE0IGO-GITE3IH0 LIEBMHING0N TIGH63=0 LI IO 6530(Md0 LS 3B
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" M20, 2007
MEXOYHAPOOHbBIN HAYYHO-TEXHUYECKUIMA, UHOOPMALIMOHHBIN KYPHAN ,,HE®Tb U A3 IPY3UU"

30U6NIAIBD - 33NLIAIT VAN INLIRIGIIN - SCIENCE

‘3S3 677.1/.5 X- 0bB8dg, 0. amynedy, @) sbxsxgstady

33N LEMIRIG INRLIRIGBI M3GN3 IO d(MVF3IML
253065060YIR0 1L3DEIRNLIdAHD KRS63I30TL 3I33IMSND
RQR3BOS6IS0L 3dAIBNL LRIL3IGNOL 3SNIFSGHN3IA)
JB6657>°I63ILIMBS

Key words: Main pipeline, labyrinth spiral coiling of optic fiber thread, breakage point coordinates, mathematical
provision.
Abstract: Mathematical support for detecting the sites of damage by means of labyrinth spiral provision coiling
of optical fiber on the main pipe-line.

The problem of detection of the sites of main pipe-line damage with breakage of optical fiber
coiled on the pipe-line is solved in the article. It is mathematically proved that the coordinates of the
optical fiber breakage as a result of demage on labyrinth-like coil can be easily detemined with the
help of a simple program. The proposed technical innovation allows to receive continuous
information in real time, i.e., realise structural integrity monitoring of the main pipe-line.
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Abstract: Depth structure of west georgia oastal line according to the existed geophysical researches
interpretation.

As a result of many years various geophysical investigations within the coastal line of Western

Georgia and adjacent area of the Black Sea water the deep geological structure of Mesozoic sediments is
revealed according to separate conditional seismic horizons on the basis of which the structural maps and
maps of time velocities, schemes and seismic sections are complied and they are coordinated with the sections
of boreholes of different depth and destination. Such an interpretation has decisive role for revealing new
deposites of oil and gaz on the territory of Georgia. In the present article the question of close connection of
geological structure between the prospecting objects of Rioni - Enguri intrefluves and adjacent area of Black
Sea water and perspectives of oil bearing capacity is considered.
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VJIK 551.8.763.1 T.A. Jlomunanze, U.B. Lleperenu, B.A. Togpua

KOJMYECTBEHHOE COOTHOIIEHUE OCHOBHBIX ®PAYHUCTHUYEC-
KX KOMIIVIEKCOB B BATCKO-TUTOHCKHUX OTJOXEHUAX
I'Py3nm

Key words: Georgia, Bathonian, Callovian, Oxfordian, Kimeridgian, Tithonian, ammonites, biostratigraphy.
Abstract: The quantitative relationsip of main fauna complexes in Bathomian-Tithonian deposits in Georgie.

The analysis of Bathamian-Tithomian complexes of marine fauna in Georgia revealed that
on genera level their quantitative relaticnship varies considerably in time. The mumben of ammonites
genera reaches maximum in Callovian and minimum in Middle and Late Oxfordian. The picture is
quite different as to distribution of corals. They rarely appear in Callovian and reach their maximum
development in Middle and Late Oxfordian. The formation of coval reefs and lagoons beyond reefs
created unfavourable conditions for distribution and development of ammonoids. As for the
microfauna its maximum quantity is observed in Middle Oxfordian.

The work presents a new biostratigraphic scheme of Bathonian-Tithonian deposits of
Georgia by ammonites and foraminifera.

BBenenue

barcko-tutoHckue — omioxeHus — [pys3uu
3 JIOBOJIGHO pa3HOOOpa3Hbl U MPEACTaBICHBl T€OCUH-
KJIMHAIBHBIMH, STHKOHTUHEHTAIHBIMA U JIaryHH-
=7 pIMU 0Opa3oBaHusiMu. Hanbonee Goratsimu Mopc-
KAMH OpPTaHH3MaMH SBISIOTCS SMUKOHTHHEHTAJb-

HBIC OTJIOXKCHUA, MPCACTABIICHHBIC TIIMHUCTBIMU U
Kap6OHaTHI>IMI/I NneCYaHuKaMu, MEpPrejsiMu, OOJ0-

T.B. Jlomunanse, MUTaMH, U3BECTHsKaMH u Jap. PasHooOpa3ue otio- N.J. Heperenu,
JOKT.ICOJL-MUH. HaYK,.  sxepyli CBA3aHO C YACTHIMU M, MHOTJA, PE3KUMHU KAHHAAT FCOIL.“MHUH.
npod., 3aB. kad. Ne29, HayK,.

Ty TEKTOHUYECKUMH SIBJICHUSIMHU B FOPCKOE BpEMs, pac-

[MIMPSHUEM WM CY)KEHHEM TUIOIIAAN aKBaTOPUH, YriTyOJIeHUEM HITH OMelie-

HUEM MaJeOMOPCKHUX 0ACCEHOB, BO3BBIIIICHHEM I Pa3MBIBOM CyOcTpaTa U APYyruMu (hakTopamu.

Ha pacnpoctpaHeHne U pa3BUTHE MOPCKHX OPTraHH3MOB JIOBOJBHO CHIIBHO

BIIMSUTA TPAHCTPECCUU U PErPeCcCUU, TOCMOACTBYIONINE TEUCHUS, N3MEHEHUS

\ TEMIIepaTypbl BOJBI, BO3HUKHOBCHHE OCTPOBHBIX 0apbepoB H JpyTue
| (akTopsI.

N3 1opckux o6pazoanuii ['py3un 0611 coOpaH GoraThlii TAJICOHTOIO-
TUYECKH MaTepuai. BhIABIEHBI OTJENBHBIE CIOU C XOPOIIO COXPAHHBIIU-
MUCSI ocTaTkaMu (ayHbl U (iopsl. [1o4TH M3 BCEX JIMTOJOTHYECKUX CBUT
coOpaH MHUKPONAJCOHTOJOTHUECKUIl Marepuai, a B O3bIOCKOH (mecTpo-
I[BETHOI) cBUTe AOxa3uu ObLI HaIeH MO3BOHOK auHo3aBpa (Gabunia et al.,
1998). OnHako HEOOXOJAMMO OTMETHTh, YTO 3HAYHMTEIBHOE KOJIHMYECTBO

B.A. Toapnua,

JOKT.T'€0JI.-MUH. HAYK.
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CJIOEB €lIe B HEJIOCTATOYHON CTENEHH 0XapaKTEPU30BAHBI TAJIEOHTOJIOTHYECKUM MaTEPHAIOM.
JanHas paboTa sIBISIETCS NEPBOM MOIMBITKON BBISBICHUS KOJUYECTBEHHOTO COOTHOUICHUS
0aTCKO-TUTOHCKUX MOPCKUX OPraHU3MOB, 0OHAPYKEHHBIX Ha Tepputopun [ py3un

OcHoOBHAA YaCTh

CaMoil MHTEepeCHON U B TO K€ BpeMs apXUCTpaTUrpadudecKoil rpynmnoi seisercs Ammo-
noidea (Djanelidze, 1933; Kaxanze, 1942; Xummmamsuiu, 1957, 1976, 1984, 1989; Jlomunam3ze,
1967, 1982; Lepetenu, 1968, 1989; [Taituanze, 1973, 1976). IIpu nzydeHnn UMEIOMIETOCs B HAILIEM
pacnopspKeHMM MaTrepuajia HaMm IMPUIUIOCh MPOBECTH PEBU3HI0, CPaBHEHHE M COIOCTaBJICHHE
LEJOro psiia CUCTEeMAaTUYECKUX EAMHHII aMMOHOHUIECH C COBpEMEHHOW HOMEHKIIATypoil, KaKk Ha
YpOBHE CEMEICTB, TaK U POAOB U BUJIOB, YTO MO3BOJIMIO YTOUYHUTD LEIBIH psAJ CTpaTUrpaduyecKux
BOMPOCOB M 0Oojee ApOOHO pacujeHHTh OTICNbHBIE SPYChl IOPCKOM cuctemsl [py3un 1o
amMonuTaM (TomuumBunu u ap., 2006; cMm.31eCh cXeMy).

[TomydeHHbIe pe3yabTaThl MO3BOJIMIN 0OJiee YETKO BOCCTAHOBHUTH KaK KapTHHY reorpadu-
YECKOr0 PaclpoCTPaHEHUs POJIOB I'OJOBOHOTHMX MOJUIFOCKOB, TaK M UX YEPENOBAaHUS BO BPEMEHH.
Heob0xoaumMo 0TMETUTH, UTO HAMU 37€Ch HE pacCMaTpUBAIOTCS (DUILIONEPATUIBI M TUTOLEPATUIBL,
TaK KaK MPEJCTaBUTENM 3TUX TPYNI HMEIOT OUYEHb IIMPOKUE MPEeNibl CTpaTUrpapuuecKoro
pacmipocTpaHeHHUS.

B 6arckom Beke B Mopsix ['py3un ObuiM pacrpocTpaHEHbI NPEACTaBUTENN 12-TH pO/IOB aM-
MOHHTOB, M3 KOTOPBIX B KEJIJIOBEHCKHE MOps MepexoasT juilb 3. B coOCTBEHHO KelIoBeicKOM
BEKE BCTPEYAIOTCS MPEACTABUTENM 29-TH pOAOB, U3 KOTOPBIX B OKC(Ople MpOIOSIKAET CyLIec-
TBOBaHUE JHIIb | poj, a elie OJuH - JOKKUBAET JI0 TUTOHCKOTO Beka. B okcopackom Beke BeTpe-
yaroTcsl 6 polloB, B KUMEPHIKCKOM - 8, U3 KOTOPBIX 7 HE BBIXOJAT 3a MpEAesbl JaHHOro Beka. B
TUTOHCKOM BEKE KOJIMYECTBO POJIOB YBEIMUMBAETCS BABOE M jAocturaer 16. M3 nux 15 pomos
XapaKTepU3yI0T COOCTBEHHO TUTOHCKUM spycC.

TakuMm oOpa3zom, B OacceifHax 0aTCKO-TUTOHCKOTO BpeMEHHU Ha TeppuTopuu ['py3uu ObuH
pacrpocTpaHeHbl penctaBuTenu 64-x poaoB 11-Tu cemeincTB aMMOHUTOB.

[Tono6Hast ”3BMEHYMBOCTH KOJIMYECTBA POJIOB aMMOHOMIEH B OT/EIBHBIX BeKax Obu1a 00ycC-
JIOBJIEHA HEMOCTOSIHCTBOM T'€0JOTMUECKHMX YCJIOBHM B ropckoe Bpems. Tak, Ha TEppUTOPUHU COB-
pemenHoi ['py3un B paHHeOaTckoe BpeMsi 3aKOHUHIICS PErPECCHUBHBINA MK M B KOHIIE CPEIHETO
Oara Ha yuyacTke Paua-Kynapo Hagamach Mopckasi TpaHCIpeccus, KOTopas Inojiyuuia Oosiee IIu-
pokHe MacimTabbl B TOCIEOYIOIIeM, KETOBEHCKOM Beke. PacimpeHne SMUKOHTHHEHTaTbHOTO
OacceliHa BbI3BaJl paclBET aMMOHUTOBOM (hayHBbI.

Haunnas co cpennero okcdopia craian pa3BUBaThCs OeperoBbie U OapbepHbIE KOPAJIOBbIE
pUQBI, UTO CO3/AI0 HEOIArONMPHUATHBIC YCIOBHS IS AaJbHEWIIET0 pacIpOCTPAaHEHUS U paciBeTa
aMMOHHTOB. DTUM OOBSCHSETCA PE3KOE COKpAIIeHHe KOMMWYecTBa MX pojoB. Mopckas perpeccus
JIOCTUTJIa MakCUMyMa B KHMEPHJKCKOM BEKE, YTO IpPHUBEJIO K OMEJIEHUIO OacceiiHa, Mmo3Tomy
HeOoraTtass aMMOHHUTOBas (payHa COXpaHHJIACh JHIIb B OTHAEIBHBIX, OTHOCHUTEIHHO TIyOOKHX
ydacTKax 3ajuBa. TONbKO B KOHIIE TUTOHCKOI'O BE€Ka BHOBb YCHJIMBAETCS MOPCKasi TPAHCIPECCUs U
co3/arTcst 0onee OIaronpUsITHBIE YCIOBUS TSI TATbHEHUIIIETO pa3BUTHSI aMMOHUTOB.

[Ipu cpaBHeHnn kimaccuueckoit cxembl Y.Apkemna (Arkell, 1957) ¢ Hamum# maHHBIMAU,
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MOYKHO 3aMETHTb, YTO COOTHOIICHHE KOJIMYECTBA POJIOB AaMMOHUTOB B 0aTCKO-TUTOHCKOM JIMAama3o-
HE TEOJIOTMYECKOT0 BPEMECHH B TJI00QJBHOM MaciiTade ¢ aHaJOTHYHBIMH JaHHBIMH JUIS [ py3un
BBITJISITUT CIIEIYIOIUM 00pa3oM: Mo JaHHBIM ApKellia, B TJ00abHOM MacmTabe B 0AaTCKOM BeEKe
OBLTM pacnpoCTpaHEHBI MPEICTABUTENU 55 pomaoB amMoHHUTOB, B I'pysum xe - 12 (21,8%), B
kesutoBeickoMm - 115 u 29 (25,2%), B okchopackom - 95 u 6 (6,3%), B kumepuxckom - 75 u 8
(10,7%), B THTOHCKOM - 90 11 16 (17,8%).

BuocTtpaturpadunyeckoe pacuneHeHue 6aTCKO-TUTOHCKUX OTINOXeHun Mpy3nm no
aMMoHuTam u chopammHudepam

o CybcpeanseMHOMOpC [py3na
2z |Noawsipyc Mpysua (GopamMuHU bl
® ABAPY Kada NpoBUHUKWA (AMMOHUTBI) Py3 (©op chepbi)
N Transitorius Cnou ¢ Feurtillia frequens -
BE PXH U1 .
Scruposus Pseudocyclammina parvula
= Palmatus
& -
% Cpe,ﬂ,HVIVI Cillata
'é Iiifavarlcum Cnou ¢ Charentia compressa -
. |m§neus Mesoendothyra ex gr. Izjumiana
HWAKHWU Tripicatus
Hybonotum
= Beckeri o,
= BE PXHUI Eudoxus
§ Acanthicum Acanthicum Cnou ¢ Alveosepta jaccardi
§ Divisum Divisum personata - Pseudocyclammina
= HWKHUIA Hypselocyclum lituus
2 Platynota
R Planula Cnou ¢ Alveosepta jaccardi
BE PXH WA - - . h .
g Bimammatum jaccardi - Epistomina
3 Bifurcatus nemunensis
§ cpeaHui Transversarium Transversarium Cnou c "Ceratolamarckina”
g Plicatilis Plicatilis subspeciosa - Trocholina conica
&
0] N Cordatum Cordatum
HUKHUIA - .
Mariae Cnou ¢ Lenticulina polonica
N Lamberti Lamberti polonica - Lenticulina tumida
= BE PXH U1
2 Athleta Athleta
3 . Cnowu ¢ Lenticulina cultratiformis -
) cpeaHUi Coronatum Metomphalum -=
g Anceps Lenticulina pseudocrassa
5 R Gracilis Gowerianus Cniou ¢ Lenticulina sculpta -
v . . .
Macrocephalus Macrocephalus Epistomina parastelligera
_ Discus Cnou ¢ Epistomina mosquensis -
BE PXH WA - . . .
Retrocostatum Julii Trocholina conica conica
= Bremeri Bremeri
= P . .
2 _ Cnou ¢ Ammodiscus colkhicus -
5 cpeaHuil Morrisi Am : :
& Subcontractus Lenticulina praerussiensis
Progracilis
HWKHUIA A;T'gerus Yeovilense
= |gzag - - - Cnou ¢ Ophthalmidium
2 Parkinsoni Parkinsoni infraoolithicum - Sublamarckella
§ BE PXHUI Garantiana Garantiana costifera
& Niortense Niortense
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Jlannble Apkenia, BO3MOKHO, HECKOJIBKO yCTapeld, OJHAKO BBINICIIPUBEICHHBIE MPOLICH-
THBIC COOTHONICHHS, CKOpee BCEro, Majio M3MeHWIHCh. CleyeT MPUHATH BO BHUMAaHHE M TO 00-
CTOATEIBCTBO, YTO OATCKO-TUTOHCKHE MOPCKHE OTIOXKeHHUs ['py3un ¢ayHHCTHUYECKH OXapaKTe-
pU30BaHbl BEChMa HEOIMHAKOBO.

B mo3gneropckux oOpa3oBaHusX ['py3un 3HaAUUTEIHHOE MECTO 3aHUMAIOT KOpasuibl.OHH
MIPEJICTABISAIOT COOO0M JOBOIBHO Pa3HOOOPA3HYIO TPYIITY, XapaKTePU3YIONIYI0 pUPOBBIC U IPYTHE,
cMexHble ¢ HUMH ¢arun. B ['py3un ycranosneno 34 poaa xopamioB. B kemioBee oOHapykeH
TOJILKO OAWH poxa. Hambosiee GoraThl MCKOMaEMBIMH KOpaylilaMu OKC(hOpACKue oOpazoBaHus - 27
ponoB. U3 Hux 15 oOHapyKeHBI B CpellHE- U BEPXHEOKCHOPACKUX OTIOKEHHSX; 5 MepexoasT B
KAMEpHUKCKHEe 00pa3oBaHUs, a 7 e - JOCTUTAIOT TUTOHCKHE. B COOCTBEHHO KUMEPHKCKUX
OTJIOKEHUSX BCTpedaroTcs 16 pomoB, U3 KOTOPBIX 4 XapakTEpHBI ISl JAaHHOTO Beka. M3 TUTOHKHUX
OTJIOKEHHUH openeneHbl 9 pooB, Cpear KOTOPHIX AMANa30H TOJBKO OJHOTO POJa HE BBIXOAUT 3a
npenensl ganHoro sipyca (benaykunze, 1982).

B 6arcko-panHeokcopACKOM Tuarna3oHe reoJIorH4ecKoro BpeMEHH, KOra B SIIMKOHTUHEH-
TaJTbHO-O0EPErOBOl MOI0Ce MOPSl HAKOIUISIIUCH TEPPUTEHHBIC OTIIOKEHUS, AJI1 Pa3BUTHUSL KOPAJIOB
Ol HeOmaronpusiTHeie ycioBusi. Co cpemHero okcdopnaa, ¢ OCaXKIACHHEM KPYMHO3EPHHCTOTO
MaTepuana HaunHaeTcs kKapOoHaTHas cequMeHTalus. CI0KUIUCh XOPOIIUE YCIOBUS
JUTSL Pa3BUTHUS 3TUX KUBOTHBIX M HAYMHAIOT 00pa30BBIBATHCS OapbepHbIe KopauioBbie pudsl (ben-
nykuaze, 1967). B atom orpe3ke BpeMeHu Habm0qaeTcsi HanOoblee KOIMYECTBO KOPAIJIOBBIX PO-
noB. B mocnenyrormiem, B CBsI3U ¢ YriTyOJIeHHEM HEKOTOPHIX yU4aCTKOB OacceiiHa, KOJTMYECTBO POIOB
9TUX OPTraHU3MOB HAYWHAET YMEHBIIIATHCS.

B 6arcko-TuTOHCKOE BpeMsi OBLIN MIMPOKO PacCHpOCTPAaHEHBI TaKXKE W TacTPOIOAbI, 001ee
KOJMYECTBO POAOB KOTOpBIX nocturaeT 73-x (pamu, 1972). B yacTHOCTH, B KEIIOBEHCKOM BEKe
pacrpocTpaHeHbl MPEACTaBUTENN 16-TH pOAOB, M3 KOTOPHIX 9 mocie KeioBesh He M3BECTHHL B
OoKCc(hOPICKOM BEKe pacrpocTpaHeH 21 po, U3 KOTOPBIX 5 HE BBIXOJAT 3a Mpeieibl JAaHHOTO BeKa, a
16 - mepexommple. B kmMepmmkckoe Bpemsi BcTpedaroTcst 18 pomoB. Hambonee Ooratsl
racTpornojamMu TUTOHCKHE OTJIOKEHHUS, B KOTOPBIX OTMEUEHBI 25 poaoB, U3 KOTOphIX 10 sBisoTCS
TUTOHCKHMH, & OCTaJIbHBIC - IEPEXOTHBIC.

B 1opckux otnoxkeHusix ['py3un MOBOJBHO YacTO BCTPEUAIOTCS IUICYEHOTHE MOJLIIOCKU H,
pexe, exu. Onucana JHIlb HE3HAYNUTEIbHAS YaCTh TUICUEHOTHX, YTO KE KacaeTcsl €Kel, TO OHU T10
ceil IeHb HEe U3YUYeHBI.

[[Iupokoe reorpadudeckoe pacpoCTpaHEHNE HMEIOT JBYCTBOpUYATHIC MOJUTIOCKU. OmucaHO
okoJio 70-TH BHIIOB, KOTOpbIE OTHOCATCA K 22-M ponam 11-tu cemeiicts. ['ocnoncTBytomye posl,
takue kak Avicula, Mytilus, Modiola, Pinna, Plagiostoma, Lima, Ctenostreon u 1p., MOJB3YIOTCS
HIMPOKUM CTpaTUrpaQUuecKuM pacrpoCTPaHEHUEM, MO3TOMY, B OOJBIIMHCTBE CIy4aeB, TPYIHO
YCTaHOBUTH YepeloBaHrE BO BpeMeHu ceMmeicTB U poaoB (Kaxamze, 1942; Xummmamswmium, 1957;
Paruanu, 1989 u np.).

B ropckux o0pa3zoBanusix ['py3uu IUPOKUM pacpoCTpaHEHUEM TMOJb3yeTcs Mukpodayna. Ha-
YiHasi OT MO3IHE0A0CCKOTO BpEeMEHH MO paHHUN OKC(HOpI, B OCHOBHOM, B YCJIOBHSIX T€PPUTCH-
HOTO OCAJIKOHAKOTUICHHMSI, B PETHOHE PaCIpOCTpaHUIIaCh XapaKTepHas cyOOopeanbHasi acCOMaIMs
¢dbopamunudep, KoTopas OCOOEHHO paciBeia B MO3IHEOATCKO-CPEIHEKEIUIOBEHCKOM AHama3oHe
T'eOJIOTUYECKOT0 BPEMEHH | MPHIILIA B YIIAJ0K B TedeHue paHHero okcdopaa (Toapua, 2005).
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B oTmeuenHoii cy60opeanbHOl accormanuu GopamuHudep, B mMpoliecce cperHedarcko-pa-
HHEOKC(OPJCKOT0 OHMOIMKIIA, Pa3BHINCHh HOO3aPUHUI0-IMTMCTOMHUHHUIOBBIE KOMIUIEKCHI C OIIpe-
JICIIEHHBIMH UHJEKC-BUIAMH.

O6wmeM u MHOTOOOpasueM (ayHsl GopamuaH(Ep BBIACIICTCS CPeIHEOKC(HOPICKOE Bpe-
Ms, KOTJla, Ha paHHeM dTare pudoreHesa, Ha4aloCh pacuJieHEHUE eIMHOTO OacceliHa U, B yCIOBUIX
KapOOHATHOTO OCAaIKOHAKOIUICHHUS, B OacceliHe pachpoCTpaHWiIach CMeIIaHHas, Cy0OopeanrbHO-
Cpeau3eMHOMOpCKas, IepexoaHas accoruanus hopamuHudep.

Hauunas ¢ mo3mnero okcopa, B 3HAUUTEIBHO pacwICHEHHBIX OacceifHaxX pacmpoCTpaHH-
JUCHh JIBa Pa3IMUHBIX KOMIUIekca. B wacTHocTH, B oOmactu pa3BuTHS puU(]OB pacmpocTpaHUIACH
MUKpo(ayHa CpeIM3eMHOMOPCKOTO THIA, & B OTHOCHTEIBHO W30JIMPOBAHHBIX JIATYHAX pPacIBesa
COXPaHMBILASCS 3/1€Ch HOAO03apUUA0-IMHUCTOMUHUIOBAsI accolMalus cyobopeansHoro Tuma. AHa-
JOTHYHAsI CUTYalus MPOJI0JDKajach 0 Havala paHHero Kumepumka. Ha mpoTsokeHuH OCcTainbHOM,
OoJbleld YacTH PaHHEKUMEPHUIKCKOTO BPEMEHH, B YCIOBUSAX TMOCIEIYIOMIET0 pPa3BUTHUS
KOpaJUIOBBIX PHU(OB MW, CIIEAOBATEIBFHO, pacWICHEHHs OacceifHa, IMOBCIONY pacHpOCTPaHUIACH
MOYTH OJTHOOOpa3Hasl, THITUYHAS CPeIU3EeMHOMOpPCKast accoruanus popamuaudep.

B nmana3one mo3IHEKUMEPHIKCKO-PaHHETUTOHCKOTO BPEMEHHU pacdjieHeHue OacceliHa J1oc-
TUTJIO MaKCUMyMa M Ha TEPPUTOPHUH COBpeMeHHOU ['py3un pacmpocTpanunack HeOoratasi, OJHAKO
HE TaK yX oJlHooOpa3Hasi popaMUHH(PEPOBAsT ACCOLIUALIHSL.

Haunnasi ¢ KOHIIa CPEeTHETUTOHCKOTO, @ OCOOEHHO B T€YEHHE MO3THETUTOHCKOTO BPEMEHH,
BO BHOBb 00BEIMHEHHOM OacceiiHe, B YCIOBUSAX HOPMATbHOMOPCKOTO KapOOHATHOTO OCaIKOHAKO-
TUICHUS pa3BUIIach pa3HOOOpa3Has accouuaiusi MUKpodayHbl ¢ uHAeKc-BuaaMu (cxema 1). B ato
BpeMmsi, Hapsity ¢ OeHTOCHBIME (hopamuHH(DEepaMu, B 6acceiiHe pacIpOCTPAHUINCh U TUIAHKTOHHBIC
TUHTUHHH]IBI U3 KJ1acca HHQY30pUi.

Bcero, Ha pa3HBIX dTamax 0aTCKO-THTOHCKOTO OTpPEe3Ka T'€0JIOTHYECKOr0 BPEMEHH, M3 pPacIi-
POCTpPaHEHHOH B pernoHe MUKpOo(dayHbl ObLIIO YCTAaHOBIICHO CIIEAYIOIIee KOJTUIECTBO POJOB: B Oate
- 31, B keyumoBee-panHeM okcdope - 42, B cpeHeM U 1mo3aHeM okcopae - 47, B kumepumke - 21
u B TuToHE - 18 (Togpua, 2005).

3akjaouyeHue

Taxum o6pazom, aHaau3 6ATCKO-TUTOHCKUX MOPCKHX (hayHUCTHUECKUX KOMIUIEKCOB PETHo-
Ha I0Ka3all, 4YTO Ha YPOBHE POJOB MX KOJIMYECTBEHHOE COOTHOLICHUE, HAa ONPEJCIICHHBIX OTpe3Kax
I'€0JIOTHYECKOr0 BPEMEHH, JAOBOJBHO M3MEHUYMBO. Tak Hampumep, KOJINYECTBO aMMOHMTOBBIX pO-
JIOB JTOCTUTaeT MaKCUMyMa B KEJIJIOBEMCKOM BEKE, a MUHHMYM HIPUXOIUTCS Ha CpeAHE-NO3/HE-
okcdopickoe BpeMs. [IpoTuBononoxHas kapTuHa HaOII0AAETCsl B PAaCIPOCTPAaHEHUH KOPAJIOB BO
BpeMeHH. OHU BecbMa PEIKO BCTPEUAIOTCS B KEJJIOBEE, a MAaKCUMyMa pa3BUTHS JOCTUTAIOT B
cpeaHe-no3nHeokchopackoe BpeMs. UTo ke Kacaercss MUKpo(dayHbl, MUK HX KOJINYECTBEHHOI'O
MaKCUMyMa TaKke MPUXOIUTCS Ha cpemHuii okcdopa. Ha 3ToT meproa BpeMeHH COBIAIAeT U ATaIl
MaKCUMAaJIbHOTO Pa3BUTHSA KOPAJUIOBBIX PU(POB U 3apU(OBBIX JIaryH, 4YTO, C JIPYroil CTOPOHBI,
CO3JIAJI0 KpaifHe HeOIarONPHUSATHBIC YCIOBHS IS PACTIPOCTPAHEHUS U PA3BUTHSI aMMOHOUICH.
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YK 551.(479.22) H.II. Xynnanse, A. U. Pycanze, 3.A. Ap3uanu

BBISIBJIEHUE PA3PHIBHBIX HAPYIIEHWH B BEPXHEN
YACTHU 3EMHOM KOPBI C IOMOIIBIO METOJJA
TPAHC®OPMAHT AHOMAJIMM CUJIbI TSAXKECTHU Ag
T'PABUMETPUYECKHUX ¥ TEOQJIEKTPUUECKHUX MTOJIENA
IMJIOIIAJIA TPUTBUJIMCCKOIO PAHOHA

IIpencraBnena unen-koppecnoneHToM WmxenepHoii akagemuu ['pysun [1.11. Munnenn

Key words: Anticlines, synclines, anomaly of force of gravity, sismogravitation, geoelectric welding, drilling
Abstract: The depth destruction reveal in the upper part of the earth crust in tbilisi surrounding area applying
the Ag anomalous and geoelectric field transformants.
In the Thilisi surrounding area for revealing the depth destruction along the Khrami-Samgori-Alazani
profile the geologycal-geophysic investigation data generalization has been considered.
For the purpose gravimetrical and geoelectric field transformation methods has been applied.
As it was expected the results obtained by abovementioned geophysical methods coincided with the
data fixed by the well hole and the identification of the fixed destructions had been happened. The obtained
results allow to recommend drilling of the Satskhenisi Anticlene vault of 5,0 km depth of the well hole for

opening the oil and gas Middle Eocene Horizon.
BBenenue

Jl71st BBISICHEHHSI BO3MOYKHOCTEN HCIIOIb30BaHMS

MaTCpHraJIOB I'paBUOPA3BCAKH U I'COIJICKTPOPA3BCIAKHU, C

HOCJIBIO BBIABJICHUA B HMX BO3MYIIAIOMIHUX IIOJIAX IPH-

4"&
‘; }"# 3HAKOB OTJICJIbHBIX MOTPEOCHHBIX CTPYKTYpPHBIX OJie-
g’ /‘ MCHTOB, HAMHU HUCCIICAOBAHBI PA3JINYHBIC TpaHC(l)OpMaH— AU Pcaue )
. . A s
";*’.; A 5”3 Thl aHOMAJIUA CWJIBI TSDKECTU AQ M Ie0dNEKTPUUECKUX KaHIuIar reojl.-
H. . Xynpanse, . MHH. HayK, TOPHBIN
KaHIuIaT Gu3.-MaT. HayK, I10JICH. HHXKEHep, reod.

npod., 3aB. kapeapoi
OcHoBHaf1 4acTh
3 reomornueckunx 3aa4, YCIICHIHO PeIIacMbIX METOAaMU TpaHC(I)Op-

MaHT, IPEeXJIe BCETO ClIeyeT OTMETUTD BBIJCIIEHNUE U UCCIIEIOBAaHUE Pa3phIBOB
B 3€MHOIl KOpe, 0COOEHHO B €€ BepXHEHl 4YacTH, UTPAIOLIUX HCKIIOYUTEIHHO

e BOXHYIO pOJb B (pOpMUpOBAaHMHM M pPa3MEUICHUH HE(PTETa30BBIX CTPYKTYD.

IAA Tpancopmantamu nonHOro HopmupoBaHHoro rpaauenra (ITHI) cunsl
.A. Ap3uanun
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Tsokectd G (X,Z) yCTaHOBJIEHO, 4YTO paclpeieleHue MAaKCUMyMOB HUX 3HA4E€HUH BJOJIb

M3y4aeMoro npoguiis No3BOJSET ONPENEIUTh KaK MECTONOI0KEHNE Pa3phIBHBIX HAPYIIEHUH, TaK U
HaMETUTh pa3rpaHUYMBAIOIIME IMPHU3HAKK MEXIY BEPTUKAIbHBIMU M HAKJIOHHBIMH pPa3pblBAMU
[8,10]. Tax xax omneparop G, sBiIseTcd MaTeMaTUYECKUM (UIBTPOM HAOIIOAEHHOIO
IPaBUMETPUYECKOIO MOJIS, €r0 C YCIIEXOM MOKHO HMCIOJIb30BaTh U MIPU MHTEPIPETALIMU T'€OIIEKT-
pUYECKUX AaHHBIX [7].

BBuny orcyrctBust B IlputOuimcckoM paifoHe JOCTaTOYHBIX JAHHBIX O €ro ITyOMHHOMN
TEKTOHHUKE, 3Ta IUIOLIA/1b MPUBJIEKIA OCOObII MHTEpEC MO M3yYEHUIO TIIyOMH C IOMOIIBI0 METOAA
TpaHc(OpMaHTa TPAaBUO- U T€03JIEKTPOPA3BEAOUYHBIX MaTepUanioB. B TEKTOHMYECKOM OTHOILIEHUU
9Ta IUIOINAAb OXBAThIBAET TPHU TE€OTEKTOHMUYECKHE €AMHUIBI - ['py3uHCKyr0 b0y, Amxkapo-
Tpuanerckyro ckiaauaTyro 30HY U APTBHUHO-BOJHUCCKYIO TBIOY, KOTOPbIE OTJIMYAOTCS APYT OT
Jpyra OpUEHTUPOBKONW OCHOBHBIX CTPYKTYpPHBIX RJIEMEHTOB, UX MHTEHCHUBHOCTBIO M (aluajibHO-
JUTOJIOTHUYECCKUMHU 0COOECHHOCTAMHU [5].

OOBEKTOM MCCIIEOBAHUS HA 3TOW IJIOMIAAM 3ajeraHus TTyOMH MCTOYHMKOB aHOMAaJIbHBIX
MOJIEH CHJIBI TSDKECTH M T€03JIEKTPUYECKHMX IMOJIeH paccMOTpEHbI MOBEJeHHE TPaHC(HOPMAHT Kak
BapHalMoOHHOM aHoMmanuu b.A. AHIpeeBa, Tak U ABYX- U TPEXMEPHBIX MOJHBIX HOPMHUPOBAHHBIX
rpaaueHToB cuibl Tshkectd Ag B.M. bepeskuna u K.M. KapTBenumBuiu, U MoJHOTO HOPMHUPO-
BAHHOTO rpajvieHTa reodyiekrpuaeckoro nois I'.I'. Jxamm.

Tpancopmanty BapuanMoHHON JokanbHOM ¢yHkuuun bB.A.  AwnzgpeeBa [1] MBI
paccMmatpuBaeM B 6osee ob1ieit popme:

n
SAG(X) = AG(X) ~ -3 [AgX + 1) - Ag(X ~nL)],
2r D
rae AgQ(X)-ucxoaHas aHOMaJIHs B TOYKE BBIYMCICHHS BBHIOPAHHOTO HAMH CyOMEpUINOHAIBHOTO
npodwmis [I-1I' Xpamu-Camropu-Anazanu JuinHOH 83 KM, MEepeceKaronero N3BeCTHbIE Ha TUIOMAAN
HedTerazoBble CTPYKTYphl; L -onTumanbpHas BeTM4KMHA MHTEpBaja OCpPEeJHEHUs (11ar), OT KOTOPOTro
3aBUCHUT YETKOCTH BBIJCJICHUS JIOKAJIBHOM M MOJABIEHNE PETMOHAIBLHOM COCTABIISIOIIEH; N -KOJH-
9YeCTBO TOYEK B MHTEPBAJIE OCPEIHEHHUS COTIACHO [1] mpou3BeneHo BHIYHCICHUSIMHU TPaHC(HOPMAHT
HaOJIIOACHHOTO MOJISt CUJIBI TSDKECTH A( .

Cytp metoma ITHI' cunbl Tsxectn B.M. bepe3kuna coctout B mepecuere HaOIIOICHHOMN
aHomanuu cuiiel TshkecT Vy (X,0) B ocobyto 6e3pasmepHyto ¢pynkimio G (X,Z) u B ee aHaIH-
TUYECKOM MPOAOKEHHUU B CTOPOHY BO3MYINAIONIUX Macc (0coboi Touku). B Teopun ananutuyec-
kux QyHKIui [16] ocoObie TOYKH ONPEAEIIAIOTCS KaK TOUKH, IPU MPUOIMKEHUH K KOTOPBIM aHaJIH-

THYECKUE (QYHKIUH TEPSIOT aHATUTHYHOCTD U pa3pymarorcs. i1 6eCKOHEUHOTO TOPH30HTATBLHOTO
HWIHHIPA, HEHTP UWIHHIIPA SBISETCS 0CO00M TOUKOM, TaK KaK B 3TOH Touke Ag =o0.
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Ha pucynke 1 npuBeneH OJIUH 4acT-
HBI TIPUMEp, WLTIOCTPUPYIOMUNA paboToc-
MOCOOHOCTh U A(P(HEKTUBHOCTh COCTABIICH-
HOM nporpammel. Mozens npecTaBiser co-
00i1 1Ba TOPU3OHTAIBHBIX IMIMHApPA C TIIY-
OWHamMH 3ajeraHusi 2 KM, PacCTOSIHHE Me-
Ky LIEHTPaMHu KOTOpbIX 2 kM. [lnHa nHTe-
pBajia 3a/laHHsl UCXOTHOTO Moyt AJ paBHA

L=20KM u pacCTOSHUS MEXIy TOUYKaAMH
AX =1xMm. [lpexncraBneHHass KapTHHa CO
BCEM HAIISIHOCTBIO IMOKAa3bIBAET, YTO MPH
OTCYTCTBHH BCSKOW WHQOpMAIu 00 HCTO-
YHUKAX aHOMAJIUM CUJIbI TSKECTH AQ METO.

-

"

ITHI" yBepeHHO MO3BOJISIET yCTaHOBUTH, YTO
anomanus ITHI' G, (X,Z) npu rapmoHuke

—~

N = 40 umeer 1Ba OCHOBHBIX UCTOYHWKA HA
rITyOMHE OKOJIO 2 KM C PacCTOSTHUEM MEXITY
HUMH TaK)X€ PaBHBIM 2 KM.

Puc. 1. Kpussbie Ag(X,O), VX,Z V77 Gn(X,O) H

nose G, (X , Z) JJIS IBYX HWJIMH/IPOB NPH

rapmonukax N =10,40 u 50.

Omnpenenenne ocoboit Touku B Merone [THI ocymecTBisieTcst cormacHo Gopmyiie, Mpeasio-
»eHHoil B.M. bepe3kunsim [2]:

Gy, (X,Z):\/sz,z(X,Z)+sz,z(X,Z)/'\1/|i\/vzx,z (X,2)+V222(X,Z),

i=1

rae Vy, , Vz; - TOpU30HTaNbHAsA U BEpTHKalbHAs IPOU3BOIHbIE UCXOAHON (yHKIMK V, (X ); M -
YUCIIO TOYEK 3a1aHus V, Ha npoduie HaOMroneHUN JIMHOM ¢ . MaTeMaTHYeCKUM alapaToM Bbl-
yucnenus nons Gy (X,Z) saBastores psabl Oypbe U CBOAATCA K MPOLEAYPE BBIUUCICHUS PAIOB

IIPOCTPAHCTBEHHON (DYHKILIMH, 3aJJaHHOM B JTUCKPETHBIX TOUKax IutockocTu. [Ipuuem onpenenenue
3nauenuii nosst ITHIT Gy, (X,Z) cBoaures k cienyromiell npoueaype Nociea0BaTeIbHOCTH BbIUNC-

nenuit: ko3ppunuentsl B, psga Oypbe WM rapMOHUK BBIYHUCIISIOTCS MPUOIMKEHHBIM CIIOCOOOM
(metona ®uinona [17]); naiinénnsie B, moacraBnstorcsa B psaabl Dypse, ¢ MOMOLIBIO KOTOPBIX U
Beruncisitores ITHI Gy, (X,Z). Haubonee HarmsanHyto kapTUHY (puKcanuu ITyOMHHBIX Pa3pbIBOB

106 mpodus 1I-1I' maet T.H. ocpeaHeHHsIi mapamerp Uesapu [6], onpeensemsiii mo Gopmyiie
. n
Gy (X)=>.6x(X,Z;)/n,
i=0

rae Gy (X,Z;) - 3nagenne G, (X,Z) Ha |-0oM ypoBHE B TOUKE X; N - YKCJIO YPOBHEH mapecyera.

Makcumymsl ocperHeHHOTO napamerpa Gy (X) o4YeHb 4eTKO (UKCHPYIOT IOJIOKEHHUS Pa3phIBOB
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BIOJb BhlnreoT™MedeHHoro mpodums II-II' (ITK 836, 49, 60, 71). Takum 06pasoM, mapamerp
Gy (X) MoxeT GBITh C YCTIEXOM HCIIONB30BaH B KAUECTBE KPHTEPHS IS OOHAPY/KEHHS Pa3phIBHBIX

HapyILICHUH B BEPXHEH YaCTH 36MHON KOPBI.
[To manpIM AQ 3TaJOHHOTO TPOQUIIS 11T’ Xpamu-Camropu-Ana3zaHu BbIUKUCIEHBI 3Haue-

Hust nona ITHIT G, (X,Z) xak Ha ypoBHsax Z=0, 1, 2, ....11 kM npu ONTUMaJIbHON TapMOHHKE
N =30, Tax u 3HaYeHHs ocpeaHeHHOTo mapameTpa Gy (X), Tae mudpaMu OTMEUeHbl SKCTPEMyMbI
MAKCHMyMOB Pa3pbIBHBIX HapylieHu# o npodums I1-11' (puc. 2).

N = 3u

G, z)
2.33 T

1.6a

1 .=e)

LAY

0.47

.2V \
] | B 3] '!
? 36 % ) 60/ 21 l\
0.4
AN A \
s A ¥ 22 ' . .
0.37 Tf e - )_)' = Ny
-\‘_’"L\__ Vi \‘x__,"f \\q__ __,»f ]
1 i N — e : =
= o o & = Y Pri s o I
| i o " gt iy =] - (<=1

Puc. 2. Kpussie ITHI" G (X , Z) n G, H (X ) B10J1b 3TasionHoro npoduis II-11' Xpamu-Camropu-Anazanu, rie

nudpaMu SBHO BBLICISIOTCS IKCTPEMYMbI MAKCHMYMOB Pa3pBIBHBIX HAPYIEHMIA.
TpexmepHblil nonHblil HopMupoBaHHbId rpaaueHT (TIIHI) nmons anomanuu CUIIbI TSXKECTH,
cornacHo K.M. KapreenumBunu u n1p. [10], mo aHaioruu ¢ 1ByMepHbIM, UMEET BU

W2XZ(X,Y,Z)+V2YZ(X,Y,Z)+V2ZZ(X,Y,Z)

GH3(X,Y,Z):

2

1

M N
N zz\/VZXZ(XiYK,Z)+V2YZ(XiYK,Z)+VZZZ(XiYKZ)
M=IN=1

rie M-N - 4gucio Todek, B KOTOPBIX 3amaHa ucxofHas (yHkuus. [ns mponeaypbl aHamu-
TUYECKOr0 NMPOJOKeHUs nons V, (X LY, Z) WJIM €0 TPOU3BOJIHBIX B CTOPOHY BO3MYIIAKOIINX MACC

(0co00if TOUKM) CiieyeT YMHOKHUTD Ha Clararmliuii onepatop MHOXHUTeNss Pumuna-Jlanmoma [2].
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Marematnueckuii anmapat BbruucieHus TITHIT cormacHo [10] cBOoguTCs K BBIYMCICHHIO
nBoiHbIX psanoB Dypoe. [Ipu aToMm, ans onpeaenenus kodddunueHtoB Bm, n asoitHoro psaa dy-
pwe npumensiercss Gopmyna @wminona [17], koTopas nmpeaHa3HauYeHA I HHTETPUPOBAHUS OBICTPO
ocuwummpymux  GyHkmui. OcpemHsiommii ke mnapamerp TpexmepHoit wmoxenu TIIHI

GH3(X,Y,Z), HampaBJICHHOW K IEHTPY TSOKECTH HWCTOYHUKA (OCOOOW TOYKH), BBIYUCISICTCS C

moMolIIbpio cpenHero Yesapu, 6maronaps KOTOpOMY MaKCHMalbHOMY 3HAYEHHUIO 6H3(X,Y,Z) oy-

€T COOTBCTCTBOBATH MCCTOIIOJIOXKCHUC 0COOBIX TOYEK.
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C 1enpio BBISBICHHUS BO3MOXKHOCTEH OT OTAENBHBIX BUAOB TpaHC(HOPMAHT HAa ydacTKe
T[IpuTOUINCCKOrO paitoHa BeIOpaHs! Tpy "31anonHex" mpodums [-1', TI-IT', TII-III', aBa U3 KOTOPHIX
I-I', 1I-II' umerot cyOMepuInOHAIPHOE HaIlpaBJICHUE, II-III' CB-}03-Hoe. OCHOBHBIM MPU3HAKOM
BbIOOpa 3TUX Npoduiel SBUIOCH TO, YTO OHU NEPECEKAlOT M3BECTHbIE HE(TEra3oBble aHTUKIIH-
HaJbHBIC CTPYKTYpPHI, B TOM YHCIJI€ TI0O TTPOQIITIO I-I' - Hopuiickyto, Tenerckyro, PycraBckyio u
AJTeTCKyI0; 0 MpodHITo I-1T" - Canxenncckyro, Camropckyro, FOxHo-CaMropckyto, u npoduito
-1 - Camropckyto, FOxxno-Camropckyto, Tenerckyto, 3amn.-PycraBckyto u Mapaeysibekyto. 13
3THX CTPYKTYp BO3MOXKHO HE(TEra3zoBbIMH MOTYT oKazaThcsi CamxeHucckas, MapHeyibckas U
AnreTckas CTpyKTYyphI (M. puc. 4).

Jlnis witrocTpanuy Ha pHc. 3 IPUBEICH T'e0JIOr0-reo(u3nYecKuil pa3pe3 UHTEPIPETalnOH-
HOHM MOJIENI STAJTOHHOTO MPOhUIs I-11" Xpamu-Camropu-Asazanu. ITOT pa3pe3 annpoKCUMHUPOB-
aH Ha0OpPOM NPSIMOYTOJILHBIX MPHU3M IMIUPUHON 1 KM, a H30BITOYHBIC IIOTHOCTU B3STHl OTHOCUTEIb-
HO TUIAaHETapHOW MOJIEIM KOHTHHEHTaJIbHBIM TUTIOM 3eMHOU Kopbl (K.M. KaprBemumBuim, 1982)
[11]. B Momenu Takke 3aJI0)KEHBI T'€OJIOTUYECKHE OOBEKTHI (AHTHKIMHAIHU, Pa3pbiBbl U JIPYTUE
ceiicMopa3BeJOYHbIE CTPYKTYPHBIE 3JIEMEHTHI), K KOTOPBIM 110 KPOBJIE CPEAHETO 301I€HA BbIIEICHBI
30HBI TOJIOKUTEIBHBIX JIOKAJBHBIX aHOMAaJIUW, MpUypouyeHHbIX K CarxeHucckoi, CamMropckom,
FOx.-Camropckoii, CeB.-PycTaBckol, PycTtaBckoil 1 ANreTcKoN aHTHUKIMHAIBHBIM CTPYKTYpaM.

[Ipu cocTaBieHUM STAJOHHOM MoOJENU TPOPHIL II-II' WCrOTB30BAHBI TEONOrHYECKHUE
nannbeie A.I'. JlanmueBa u 3.B. Mrenanse (ceB. yacth npoduis ot 'ombopu no p. Anazann) [12] u
E.K. Baxanus, JI.1O. ITanasa [4] ot 'omGopu 10 p. Xpamu. CornacHo 3TuM JaHHbIM, OT ['omGopu
10 p. Ana3zanu npo¢uiib OXBaThIBAET AJJIOXTOHHBIN MOKPOB MEJIOBBIX U MaJIEOT€HOBBIX OTIOXKEHHH,
a B IOXKHOM YacTu, B Tpenenax ycThbid pek Anretd u Xpamu, BO3ABIMAIONIME OTIOKEHUS
(yHIaMeHTa 10pbl, MeJia U MajeoreHa.

[Tpu moucke HedTera3oHOCHBIX CTPYKTyp B IlpurOmmucckoMm paiioHe u3 HaOMIOIEHHOTO

noyist A BBIUKCIEHBI TpaHC(HOPMAHTHI TOJOKHUTEIBHON JIOKAJIbHON TpaBUTALIMOHHON aHOMAaJuH,
IUIOMIATHOE PACIIpeieTICHHEe KOTOPBIX OBUIO OMPEENICHO MO pe3yibTaTaM JaHHBIX BapHAIIMOHHON
anomanuu b.A. AHmpeeBa - 0AQ (X) [1], ocTtaTounoi#t anoManuu no crnoco0y CakcoBa u Hurapna -
d%g
R(g) [19]: aHOMamnu BTOPBIX BEPTHKAIBHBIX MPOM3BOAHBIX - 1O JnbKuIcy u Posenbaxy - —-
0z
[18, 20]. IlepBbie MOAOOHBIC MCCIEOBaHUS HAMU ObUTM HaudaThl emie B 1959-1960-1hie, a 3aTemM
nponoykeHsl B 1999-2004 rogsl. Ha puc. 4 npuBOAUTCA CBOJAHASA CXEMa COMOCTABJICHUS JTAHHBIX

JIOKaJIbHBIX aHOMAJIMH (TpaHC(OPMAHT) CUIIBI TSDKECTH AQ € JaHHBIMH PE3yJIbTaTOB celcMOpa3Be-

nku U Oypenus. CorjgacHO aHaJIM3y 3THUX JaHHBIX, OCHOBHAS YacTh IPaBUMETPUUYECKUX TpaHchOp-
MaHT CHJIBI TSOKECTH A(Q COBIMAJACT C BBISBICHHBIMHU CEHCMOpa3BEIKON CTPYKTypaMH MO KpPOBIE

cp. soueHa. IIpu 3TOM, conocTaBiaeHUE MOKA3aII0, YTO JOKAJIBHBIE ITOJIOKUTEIbHBIC aHOMAJINU B BU-
ne TpaHc(OopMaHT B IpefenaXx KPYMHBIX M€OTEKTOHWYECKMX eIuHHI Iuiomanu [Ipuréunucckoro
palioHa XapaKTEPU3YIOTCS CI0XKHBIM CTPOCHUEM JIOKAIBHOIO MOJIOKUTEIBHOTO aHOMAJIBHOTO ITOJIS
cuiibl TspKecTH AgQ . OHM IpOSIBIAIOTCS Ha ceBepe B mpejenax I'py3uHCKO IIIbIObI, BBIICIEHHBIX B

cyommporaoii Hopuo-Manasckoit (I), B mentpe Towmnmcu-Carapemxoiickoit (II), cooTBeTcTBYIO-
el BOCTOYHOMY HOTpyX’eHHIO Ajpkapa-Tpuanerckoil CckiaayaTod 30HBI; HOKHEE, B palioHe
AptBuHO-bonmHUCCKON TBIOBI, pacmonokeHHol Kywmucu-Pycrasckoit (IIl), u roro-Bocrounee -
paszHoHanpaBieHHbIX Mapueynbckoir (IV), Anreru-I'apmabanckoit (V), Ynmabuoiickoit (VI) u
MuapekeBckoit (VII) mokanpHBIX aHOMaNHAX, KOTOpble rokHee Carapeko TakKe OXBaThIBAIOT
Mairxa3oBckui CyOBEpTUKAIbHBIM TEKTOHUYECKHH Y3l ¢ ONPOKUHYTHIMH C CEBEepa Ha IOT CTPYK-
TypamH.
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Oco0o0 cnenyer OTMETUTh, 4yTO B BepTukaiabHOM noze [THIT G (X,Z), BJOJIb 3TAJIOHHOTO

npoduist I-11' Xpamu-Camropu-Asiazanu BbIICISIOTCS 30HBI BBICOKHX TpaaneHToB (3BI) 1 30HBI
Hu3kux rpagueHtoB (3BI). M3 Hux Booas mpoduis npu BeIOpaHHOW ONTUMAJIBHOW TapMOHHUKE
N =30 3amoxxensl B Mozaenu 4eThipex 3BI, koTopbie corimacHO puC.S pacmoyiaraloTcs MEXKIY
muketamu: | 3oma - IIK 3-10; II 3oma IIK 32-39; III 3oma IIK 47-50 m IV 3oma IIK 60-78.
Ocobennocteio BepTukanbHeix noneit [THIT Gy, (X,Z) SBIIgIeTCS TO, 4uTo K 3TuM 3BI' Ha rore

IIPUYPOYEHBI [NTyOUHHBIE Pa3IoMbl, 00yCIOBIECHHbBIE BO3ABIMAHUEM KPUCTAIUINYECKOTO (pyHIaMeH-
Ta Ha yuyactke | 30HbI (XpaMu-AnreTu), a Ha ceBepe-HaIMUMEM BO3JbIMaloONIelics Ha ydacTke [V 30-
HbI (I"oMOOpBI-AJla3zaHu) aJUTOXTOHHBIX MOPOJT ME30KaWHO30MCKUX OTJI0KeHnid. Ha ocHOBe aHanm3a
BeptukanbHoro nois [THIT G (X,Z) npu rapmonuke N =30 otuernuso BbaeneHa 3HIT mexnay

3BF II u IIl. Hanuuue 3HI' cnenyer oOBSCHUTH MPUCYTCTBHEM BO3IBIMAHMS JBYX CAMIOPCKUX
AHTUKJIMHAJIBHBIX HE(PTEra3oBbIX CTPYKTYp B  BEPXHUX CJOSIX 3E€MHOH KOpPBI, 3aJI0KEHHBIX
MOJIENbIO, T.0. MPUXOJUM K BBIBOAY O TOM, uTo OT 3BI" (ukcupyioT pa3pblBHbIE HapYLIEHHUS, @ OCH
3HI-aHTUKIMHATIBHBIE CTPYKTYpPbI, KOTOPbIE B TO K€ BpeMs SBISIOTCS KPUTEPHUSIMH BBIJIEICHUS
re0JIOro-reo(hu3nYeCKUX CTPYKTYPHBIX 3JIEMEHTOB.
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Puc. 5. Mona ana G,(X,Z) pasHeix 3HayeHnid N,

AHaJOTUYHO TPaBUTALIMOHHOMY MOJEIHpPOBaHUIO 3eMHOM kopsl, I'.I'. [Ixamm [7], ucnomns-
30BaB d(exTuBHbIA onepaTop M.A. Kupuueka - 5oy, [3], IPEMIOKMI MOIETMPOBAHHE BEPXHEL

4acTHU 36MHOM KOPBI ITyTEM HCIOJIb30BaHUS T€03JIEKTPUUECKHUX AaHHbIX. [Ipy uHTepnperanuu sKrme-
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PUMEHTAJIILHOM MOJIENTU Ie03JIEKTPUYECKOTO MOJIs COrJIAaCHO pHC. 6, MPEeIyCMOTPEHO HalIU4yHe B re-
09KOJIOTUYECKOM paspese 10 TIIyOWHBI 4 KM OT JHEBHOW MOBEPXHOCTH PACHPEACICHHBIX TPEX I'o-
PU30HTOB  YJEJIBHOIO 3JEKTPUYECKOTO CONPOTHBIEHUS TOPOA p, > p, > p;. llpu 31OM,

P =p; =500 Om, a p, =50 Om. DkcriepuMeHTanbHasi MOJENb I€03KOJIOTHYECKOTO pa3pesa ume-
€T NPOTSKEHHOCTh 41 KM. 3HaueHMsl K€ MOJHOT0 HOPMHMPOBAHHOTrO rpaaueHra G (X,Z) 3TOTO

paspesa Ha pa3HbIX YPOBHAX TITyOMH BBIUUCIISIOTCS corjiacHo [2] mo dhopmyre
2 v/l 2 2
Gy (X,Z)= \/(pKXZ,I) + (pKZZ,I) MZ\/(pKXZ,I) + (PKzz,') ’
i=0

rae M - xommuectBo Touek Ha mpoduie (M =m+1). G, (X,Z) - GespasmepHas Benuunua. B

pe3yIbTaTe PasIoKeHUs ¢ MOMOLIBIO psina Pypbe HAXOJUM MAaKCHMaJIbHOE 3HAUEHUE MOIHOIO HOP-
mupoBanHoro rpaguenta max Gy (X,Z)=G, (X,Z,) reosnexrpuueckoro moms, rae (X,Z,) -

0c00bIe TOUKH; MPH 3TOM, ITOJIHBIH HOPMUPOBAHHBIM IPATUEHT, IO AHAJIOTUHU C BBIIIEH3I0)KEHHBIM,
SIBJIAETCS MOJYJIEM BEKTOpA, HAIIPABJIEHHOIO B CTOPOHY LIEHTPA TSHKECTH aHOMasbHOro Tena. U3
puc. 6 BUAHO, YTO Hanbosee NOAXOAAIIMM UHTEPIPETALNOHHBIM BapMaHTOM JJISl T€0JIOrMYECKOrOo
paspesa sBisieTcss onTUMaibHas rapmonuka npu N =30, rae MakCUMyMbl TApMOHHMK COBIAJAIOT C
BEPTUKAJIBHBIM Pa3pbelBoM. OIHON U3 OCOOCHHOCTEN paclpeieIeHUs] MaKCUMYMOB (DYHKLIUU 6p|i<H

onepatopa M.A. Kupuueka mjisi MOJEIBHOIO TE€O3JIEKTPUYECKOr0 pas3pe3a BIOJIb MPUBEACHHOTO
npouIs SIBISETCS COBIAJCHUE MAaKCUMYMOB C MECTOMOJIO)KEHUEM DPa3phIBOB. 311ECh )K€ CIEIyeT
yKazaTb O TOM, YTO B OTIWYHME OT (PYHKIIHH GH(X,Z) bepeskuna, QyHkuus ﬁp:(H M. A.
Kupnueka 3Ha4MTENbHO 3aHM)KEHA, B TO BpeMs KaK aMIUIMTYJla MAaKCUMYyMOB 3TOM (yHKLUHU Hax
pa3pbIBaMH PE3KO 3aBBIIICHA.
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Puc. 6. a - 3xcniepuMeHTATbHbIA MOIeJbHbIN Ie03K0JI0rHYecKUii pa3pe3; 0 - NOJHBIH HOPMUPOBAHHBIH
rpaauent B.M. Bepesknna npu rapmonuke N =30, B - ocpeqHenHslii mapamerp Yesapu Gy (X ), 4eTKO

(ukcupyomuii 3kcTpeMyMbl Pa3pbIBOB; I - 5,0:(,_' oneparop M.A.Kupuyeka, coBnagaomui ¢ MAKCHMyMaMHu

MECTOIIO0JI0KEHHUS Pa3pbIBOB.

3akI0uYeHue

Ha ocHose rpaBUTAiMOHHOTO MOACIUPOBAHUA IMOJTYYCHBI KPUTCPUHN AJId BBISABJICHUSA TCKTO-
HUYECKHX HapylIeHWH B ocagouHoi Ttomme [IpurOunmcckoro paiioHa mo TpanchopmaHTam Ag

aHAMOJIMU CHUJIBI TSDKECTH - 5Ag(X), Vyzs Vzz, Vizr s Gy (XZ), Gy (X), 0pxn » 3BT u 3HT, ko-
TOpBI€ OATBEPAUIIN HAJIUUUE paHEE YCTAaHOBIEHHBIX 110 JaHHBIM I'€0JIOTHH, ceiicMopa3BeIku U Oy-
pEeHMS pa3pbIBHBIX HAPYIIEHUH B BEpXHEH YaCTH 36MHOM KOPHI M BBIIBUWIIM HOBBIE, OJlarogapsi KOTo-
PBIM BO3MOKHO BHECEHHE KOPPEKTHUBOB B OOLIYI0 KapTHHY I'€0JIOTHYECKOI0 CTPOCHHUS HA paccMat-
pUBaeMoil Momaau. Y CTaHOBJICHO, YTO €CJIM B KaKOM-THOO0 y3KOM MHTepBaje Mpopuis OOIbIIu-
HCTBO KpUTEpHeB TpaHchopMaHT AQ (UKCHpPYET HAIWYHE PA3IOMHBIX HApYIIEHUH B 36MHOI Kope,
TO 9TH HapyLIEHUs COOTBETCTBYIOT PEAJBHOM KApTHUHE I'€OJOTMYECKOI0 CTPOEHMSI CPENbI BJOJIb
nanHoro npoduis. CocraBieHHas IUIOIIAHAS CBOAHAS CXEMa COMNOCTABIEHMS JaHHBIX BbIUMCIIE-
HHBIX TpaHC(OPMAHT CUJIIM TsDKECTH AJ C pe3ysibTaTaMu ceiicMOpa3BeIKu U OypeHHUs: MO3BOJISET
PEKOMEHJI0BaTh, C YYETOM BBICOTHI pelibeda, 3aJ10’)KeHUE pa3BEJOYHON CKBAKUHBI IITyOnHOU 5.0 KM
B CBOJI0BOM yacT CalXxeHUCCKOW CTPYKTYpbl [IputOunucckoro paiioHa.
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Key words: Oil, gas, methane, structure, sediment, water area, airhydrates.
Abstract: Geologycal structure of the east black sea basin from oil-gas perspective point of view.

On the basis of long-term geology physics researches of the East Black Sea hollow and data of drilling wells
of different destinations within the west (Kolhida) zone of submersion Trans Caucasian Mountain Chain region
conducted by the leading specialists of the black sea countries point at the tight structural connection of both tectonic
units. For all this numerous surface outcrops, oil gas shows in the process of drilling and the presence of beds within
West Georgia together with possibly rich content of hydrocarbon in the west part of the aquatoria of the black sea
(metaloisolation from the bottom, high concentration of gas hydrates, sections of mud volcanis and dialerisms).
Evidently points at the perspectives of oil-gas bearing of the sedimentary cover of the East Black Sea hollow.

For all this in the South-West part of the latter the search interest is connected with the powerful malanic
formation (5km). At olipoden pliocene, and in the northwest part they are passing searching object (about 1500 m)
Mesozoic terechen carbonat deposits (upper baisot- bat, upper mountain and upper chale (together about 2500-
3000m).

On the basis of the analysis of geology —geophysical researches in the equatory and dates of drilling within
the coastal part of West Georgia numerous anticline folds of Land Sea have been revealed and deep structures which
still need detailed geophysical research for the purpose of specifying the primary searching objects for oil and gas.
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6sb. 1. Bsgo Bbmgol wsbsmmgdo bsggetiol sgqdmmads (Bmybobygmo, 1990)

1-3. 3096806968760 3sgmagmagtemdgdal bsbomgmgda:

1. a3086306(3mmo; 2. Jsmgmagbagdol{obs; 3. 3momigba@olbfobs; 4. 0sbsdgotimgy  3mbebabdnto
BoPemdo; S. Bamgs Lobgds; 6. jommds Gmgo; 7. dsJ6mt0 Bodob Lsgsto;  8-10. m@sfyemosbo smbgdo;
8. 3mblmmomomgdnmo  Jgddol  ,BsbsmBgda”; 9. jmblmemorotigdmmo  Jo®dol  L.a@sboBgde®;  10.
3btrqlmgol sbgggol ,.a60sbod 80"

ddemagto (3 39-dg)  meogemigbg®-J3gsdom3gbno  bagmgdgdo  Fgmazol  dodsGormemgdoo,
B9dmo  dgdsdrg Fne s Bgesdom3gb o s dmom3gb®o bswmgdgdol Loddmeg@ggdmsb dgosgbom,
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Go3mapaqbl. smdmbsgmam sgo Bmgol ®@Ifmols (3963 Gsmn@o  gemnbzol dodstorgmagbon  gsdm-
3em0bes  3smam(39b@-gm396m©0  Baemgdgdols Lboddmsz@ggdol by (2-3 33-dg). s3skmsb, dgmabg-
amol s Semom39bndol Leggdo, gm390m@ol ©s Bgossd(znmol Laba®aggdo, Fglsdsedols, asbems-
agdnmos 0.5-0.833, 2-3.433, 5-630 @5 7 33 Lom®dggdbyg, G @OInmols 3mb6lgeodgbBson® ©sdo-
®35%9 dommomgdl, boem  30b@B0bgbdmeo ggdomdo sagdmmos dgbmbma®o Basmgdgdoo  (sEg3sem-
939696006 gm@dogdnmo  gwgbg®s  Lgoldmggmememaon®  3Gmgomgdby  gsdmobsbgds, Gmgme
M0s6bImgdols bgsdodo) (3 ws 10). agmgobogn®o 33mg3gdo 338™Esal sbGom, sgbsbgmmsb ©s
bsd9369embmst  dodegds®g dsgo begol Fgmeol ggmmmaon®o sg9dmmgds bdgmgmols 9dnsmm gsa-
Adgemgdsl Fodmaeagbl, Lswss (396 (3mem—gs0bmbergmo sbsgol bsmgdgdo Fgoségdoo diz06g boddem-
33099000 s 333000 ggmeEmaoneo s390mmabon bsbosmegds, G bsmsbsm ggmemmaon®-gamaobo-
360 33m93980Ls s Ozl dmbs(393980l 0bB M3 B e300l Fgogase gsdmogzgms [10]. mbos smo-
60dbml, Gmd Lgoldy®o Bommmgdol s6933mmol Bgosdo@gdoesd yggmaeby dzegome gsdmalsbgds Bgos-
336G gmol Lsby®asgo, Bgdmbagmol Lsggdo, 83360l Leba®sgo, beomm on@mmo bsemgdgdols dobgeo-
3000 — A3MOYNMIES oNMEIM3onco FOomobs s bgOnddnanmo bsbosmol swagbs. og@gmo sbs-
3oL 3m®ds30980L  sbslosmgdowsb Bsbl, M3 gl ds;mBo bsgmmdols s asbol duomdgdol dgdbs-
dogdolsmgol  3g@L3gddonm s dnomgzobsmgol bgmdols(zemdl Fsdmseagbl bBgoson@gmo msya-
696~ 39608mbsgymem0, dsorn@-bgsdsomlinmo ©s Bmoernm-ssmabn®o BgMogqbnmo bsgmgdgdo [2,10].

doGomso bsffogmo

sbsgmgon  Lsdsdmggemml Lsbsdodem bemmdo (smdmeagbomo  dnOmzol 3Gm3gbdn ©sgadlo-
Agdmo  bagmmdols s asbol  dMsgsemMozbmgsbo  asdmgmobgdgdo s ™fpdls @8 Fermsoe;sb
bogmedEsatmgzgdgdo  s3356s@  dommomgdls  Fgemazmg@o  Beagmols  gysms-bebydals s mBsdhomg-
g9mgz0l  msegdol  3ga3gddonmemdsty, dsg@sd  bgoson@mby  dggmo  sbsgols  Jobgdol  Tglsbagd
bermmo ggmaobogn®o 0bggm@dszos X9 gOmdon domgdnmo s sG0l, A3 msgobmsgse dmonbmgl
Egdsemgdo  agmgobogg®o  Ledndsmgdol  Rsecgdsl.  meogm(3gb®-J3gesdomn3gbnco  bsgmgdgdols
bogndby dgeagboemo b ddgegmo Lgdol dobgrogom, 9960l asmabzomn gsdmogmess mhsdhoolss
©s 530 Bbmzol Fgmagol grosgoms-lobadol sdmfgzs (bOmddnonmo gmgdgb@gdom). baoszses-
ol Laby®sgols dobgogom gogdizgergdnemos 50 33 3s6dogby (35 33 Logsbom), bswsiy 1,5 33 obm-
bobbg 899030968980 $b6B)03eabyol msmgdo [10]. Lsbdgemgmm 6sfomols Lembdol s3mfg30l
bomggdo dmemem  as3edgmgdsls  deoemdl  amesmmol Amgels s dogo  Begol 83388 ™G00ls
BoOae6d0, bowe gaesgool umenh 0oty 333OEmadame 3smgmEgbg-grigba® bamydyddo
bgoldy®o  Fommgdol sMg33momn  bBgsdotgdl  gsdgse 9ddol  doggzobos-lmbadol Lsbsdode  bmemols
aol3003  asdmdoymo  Fedmdmamgdols  FMomgdoi,  Oemdgmoms  Loddmsgdg  dgmezol 9@l
200763580 200-300 3 Bgoaqbl s (30398m@ 3390l ©sdsbgdmem bgose®(Ene baemgdgdl s gogds
J3gesetimmb.  mbsdhomol  memby  3smgm3gbn@-gmigbn®o  baggdadol  LoddmsgMggdo  msbosmsb
d(30600908 s Moy  sEgzomgddo b  gsestgibzsl  gsboiol.  memogm3gby®-J3gesdomzgbyg®o
bagmgdgdol Loddmsgmg bIgmgmosb Bsgo Bmgol o339 Mool dodserormemgdon msbesmsb  dsoMegds
1000 3-s6 500 3-3yg, beragne mhsdhodol s amosmmols d0dserogmagdon 150—200 3-3cy.
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6sb. 2. Fsg0 Bmgol wEInmoals 3sbgomemgdol Lgds (9. 3edydgmoady, 1974, 1976; 3. bsobo, 1984; wmggebo,
1979; 3. 8g6spmgza 1972, 1975)

L sbgbmmoma (3s6Hom@o as3oma); 2. Bmbmémgohofol bamsdoto; 3. dsbam@meo ,,865% 4. a@sbogynemo
»309% 5. gtsbogmmo s dsbamPmMa Bhggdal bomGdnmo s8ndsggds; 6. wobmmseom gebsmymdadmmo a®sbodymemo
» 969" 7. ©bsmggdmmo  Jgbebommo; 8-10. oMdnmol  asbgzomstigbol  Lbgsmslbzs  UbBswmool  bsmgdgdo; 8.
BgeeetEnme; 9. Gogdagmo  3smamEgbn®-gmagba®e; 10, omogeigbn®-3nlddmonggbgdo; 11 Fymol egbs; 12.
8mdtamdgdals JoBatrorgmagds; 13. pgbamsias; 14. Gmggss; 15. gmmgebgdo s dsadal 33mdyzsbo strbgde

dom(396M0  bsgmgdgdol  Loddemsgtggdol gebsfomgdols  3sbmbbmdog®gdsdoy BgodRbggs  sbsgrm-
30960 dmgmgbs — gesgmobs s mBsdhoMols Lsbdgmgom Gmggdoesd Bmgol s3388 ™00l dods®rorn-
mqdoo Bglsdsdolse dz06egds 1000-1400 3-s6 100-200 3-3y (Lsbsdotim bsbby 600-700 3) s
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m0g0(3906-J390830m 39660 bagmgdgdolsgsb gsblibgseggdom dbmmme  (3emggnm 1869690 gsborsols

3330 bemgsl  Semom3gbmdo  bamgdadols 398, beame  Febergemoby@se  sdodmo  Sgmom(3gby®o
bogmgdagdo Ca s Cd 3odstrormmgdon gsboizeols 333706 Bgd3069dsk (1000 3-sb 200 38-3rg). s3s39

boemgdgddo  gedmbsbrymo  mbsdhotol, gnosmmol s bobgdol dgmepn®o omsmgdols bsmggdo bEoyd-
Baergmse dFoeem 333806 Tos Lebdgmgmnm begmmsb. dgmaeols 9dgdgl 6sfoemBo dgm@n@-3mbdneals
Loddemsgaggdo (500-800 3) Asdrgbsdmy Fodmdl Bms s bgsdom(3gbn®o bsgmgdgdols Loddmsgtggdls
(300-500 9), beagoe bsdbergmon dgmdymeo Besblagbommase gogds Bgosed 3l [3,6,10].
™Bsdhotg-gmmg30l  Fgemagn®o  dmbsgzgmalsgsh  asblibgsggdom, gusmmol  mswol  Lsdbegm
BgEmdby, g nels ©s bgossstmml ol Rbrgds mmogm39bn@-domi3gbamo bsmmgdado, G
sbabgemos Lsbsdodm bmmol monmb@@s@og@sgonm FOomgddo. agmaobognéo dmbszgdadols doby-

©300m, anEsgns-mhsdho@ols dgmen® BemTo 3ol dmom3gbn®o  bamgdadols Loddmaegey, dglisdsdo-
Lo, 500 s 300 3 3go00396L.
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6sb. 3. Bsgo Bbogolb s33958mM00L smdmbsgmam Bsfomol gmmsmms-mBsdhotol 30b6obg6EmM0 Gghremdal
agmgoboggeo 3Gmgomomgdol (baghmm bom&dnmoe Faodomol dgmmeomn) oFbsbzggmo FGomo (3gmgbxezolb

agmgobogge-ggmemagonto gdbdgoaiaol 3mbssgdgdoess, 1990 §.)
3o6mdomo 60dbgdo:

Q-3gmobgnmo;  Na-3emom(3g6ato; le-‘bgggoaomeaﬁ'gﬁo; le-'a'aoaomggﬁ‘aéo; P3-N11- ooy gbam-J3gsdom3gbaso;

Pi- Py-3semgmggbae-goipgbgtio; K-3s6gemo; I3-bgmsoyfrgmoe; H -306mdomo  bgoldneo w36 mago
3mE0bmbBol Bgosdotol babo
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smdmbsgmgn  dsgo  begol ©EIYmol  (39b@Gsmgco  bsfomols 80806)0)“39;03600) 80300605
Jagesisdimmo bagmgdgdols boddemsgdggdol bowsiy — 1500-2000 3-s6 3000 3-0g, bewmm bgos-

35OGEmeo  6semgdgdols dsgbodsgrm@o Loddmsgdggdo (500-700 3) B90dhbg3s mBsdhotg-98960l deabs-
339080. LsdbGgmo dodstrommagdon Bgos (39G30L  Loddmszg mebesmsbmdom J306wgds ©s  3mbdo-
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Abstract: Gold-Mineralization of Zemo svaneti, Analogous-Perspectives.

Gold-Mineralization of Zemo Svaneti is considered in the article connected to the
anticlinorium of Great Caucasus range. The hydrohermal changed zone is separated and the type of
mineralization determined there, the Word's largest deposits, are described, located in the same
conditions. Coming from these data there is the perspective of mentioned Gold-Mineralization.
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VJIK 550.83 O..I'yceitnzane, H.M.babaes

IFEOJUHAMUWYECKUE ACHEKTBI PAIIMOHAJIbBHOM
CUCTEMBI PABPABOTKU HE®TAHBIX 3AJEXEH

IIpencraBnena AsepOaiikaHCKO# rocyIapCTBEHHON He(TIHOM akaaeMuen

Key words: Geodynamic, influence, oilextract, mathematical model, functional dependence.
Abstract: The geodynamic aspects of rational system of exploitation of oil deposits.

As a ressult of the realization of complex geologyc-mining and geodynamic investigations on
a number of oil deposits in different regions it became possible to determine the influence of
geodynamic processes on the oilextracting rates. In addition the mathematical model has been
developed that describes the functional dependence betwen the constituent parameters.

BBeaenue

B pesynbrare oOCyIIeCTBIEHUS KOMII-
JEKCHBIX T€0JIOrO-IIPOMBICIIOBBIX W T€OJU-
HAMHMYECKUX HCCIICOBAaHUM Ha HETSIHBIX Mec-
TOpOXACHUAX A3epOarimxana, 3anagHo Cubu-
pu, Ilpukacnuiickol BHAAMHBI M JAPYTHX
PErMOHOB yIAJIOCh YCTAaHOBUTH BIIUSIHUE T'€OIU-
HaMHUYECKHUX IPOLECCOB HA COCTOSIHUE >KMJIKOC-
TH B IJIACTOBOI CHUCTEME U TeMIlbl HeTensBie-
yeHus [1.,4].

O.[. I'yceiinzane, OcHoBHasl YacTh H.H. Babaes,

II.T.-M.H., ipodeccop Azep-
0alKaHCKOW TOCYAapCTB-

eHHOU HeTaHOM . N
aKaeMHH TOKA3bIBAECT, YTO MPHU MPUMEHEHNN TOWU WIIA UHOU

CUCTEMBI pPa3pabOTKU 3ayieked, OCOOEHHO TpH

BbIOOpE BPEMEHU BO3JCHUCTBHS Ha 3aJIeKb U ONPE/IEIEHNH TeMIIa TOC/IeI0BATEIbHOCTH pa30ypruBaHUs
He(TeOOBIBAIONINX CKBAXHH, HEOOXOJMMO YYMTHIBATH BIMSHUE TEOAMHAMUYECKUX (HaKTOPOB,
TJIaBHBIM 00pa3oM, COBpeMEHHBIX JBkeHUN 3eMHoU Kopbl (C/[3K) Ha oTnavy mpo1yKTHBHOTO Ij1acTa.
Mexny TeMm, 3TH JABW)KEHMS, HEMPEPhIBHO TPOSBISSCH B T€OAMHAMHUYECKM AKTHBHBIX OONACTIX,
OKa3bIBAIOT CYIIECTBEHHOE BIIMSIHUE Ha YIPYTOCTh IUIACTa M HACBHIIAIOIIYIO €ro XKHUIKOCTh. Dusmnue-
CKasl CYLIHOCTh MpPOIecca 3aKIoyaeTcs B 00pa30BaHMM U HAKOIUICHHUH KOJIOCCAJIbHOW €CTECTBEHHOU
SHEPruM B IUIacTe, KOTOpasi 3aTPauMBaeTCsl HAa BHITECHEHUE KHUJIKOCTH U3 MOPOJI-KOIEKTOpoB. MHaue
rOBOpsi, OOpa30BaHHE HHEPreTHUYECKOTO pecypca IUlacTa B TOM WIM HMHOW Mepe 3aBUCHUT OT
WHTEHCUBHOCTH TPOSIBJICHUS TEKTOHUYECKUX JABMKEHUHN KaK BO BpEMEHH, TaK U B IPOCTPAHCTBE.

ITon ecTecTBeHHOMW MJIACTOBOW 3HEpruei, 0e3yclOBHO, MOAPA3yMEBAIOTCS IIACTOBOE J1aB-
nenue u ero anomanus (ABII), ¢ KoTopbIMu, COOCTBEHHO TOBOPsI, CBSI3aHbI TEMIThl HedTeraso-
Boston3BieueHus. OJHAKO 3T BOMPOCHI K HACTOALIEMY BPEMEHHU HM3Y4YEeHbl HEJOCTAaTOYHO H CY-
LIECTBYET Psii NPOTUBOPEUUBBIX MHEHUM [2,3].

JI.T.-M.H., ipodeccop Azep-

AHamm3 TreoJ0ro-IpoMbICIOBBIX JIaHHBIX 0aiiKaHCKOM roCy napCTB-
eHHOI HeTsIHOM

aKaJCMHHu
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IV o6bext Mectopoxnenus - 3amagHast [Ipopsa (Ilpukacnuiickas BmajuHa) pa3padaTbiBa-
ercst ¢ 1983 1. mpu otdope xuakoctu 163,7 teic.T u P 27,9 MIla. B 1984 r. otGop xuunkoctu
YBEJIMUUBAETCS 10 165 THIC.T M 3TO OJHOBPEMEHHO CONPOBOXKAAETCs HapacraHueM Prur go 28,0
MlIla. A B 1985 1. mpu o6seme otbopa 191,6 Teic.T )xuakocTu Pt noxoaut mo 29,6 MIla. Bcee 3to,
0€3yCII0BHO, O0BACHACTCS MPOJOJDKAIOIIUMCS HAKOIUICHUEM €CTECTBEHHOM SHEepruu JeHCTBUAMU
C3K B mporiecce pa3paboTKH 3aI€KEH.

B oOpa3zoBanumn P v ero anomanuu BelMKa poJib HUKINYECKUX CEHCMHUYECKUX YyIapoB
(MK K€ TOJTYKOB), TOPOKAAEMBIX 3EMIIETPACEHUSMU U U3BEP)KEHUSMHU I'PSI3EBBIX ByJIKaHOB. Tak, B
pe3ynbTare 3emieTpsaceHus B TypKMeHuM IMpou30LUI0 MTHOBEHHOE HapacTanue Prui. ot 12,3 no
22,66 Mlla. U, xak cieacTBuE, CKBaXUHBI CTalM (POHTAHUPOBATh C BBICOKUMHU J1€OMTaMH, B
pe3yJibTaTe 4yero ryOMHHO-HAaCOCHYIO YCTAHOBKY IPUIIOCH 3aMEHUTh (POHTAHHOM apamaTypou.

W3 mpoMbICIIOBOM MPakTUKW CTaJId U3BECTHBI CIy4yau, KOI/la IMocjie KOHCEpBalluu HedTe-
JOOBIBAIONIMX CKBa)XUH OOBIYHO NMPOUCXOAUT PE3KOe BO3pacTaHue 0O0beMa M3BIEKAeMOW HE(TH,
YTO, HECOMHEHHO, OOBSCHSETCS HAKOIUICHHEM JIONOJHUTEIbHON €CTECTBEHHON SHEpruu Jeiic-
tBusAsMU C/[3K. C npyroii cTopoHsl, BOCCTaHABIMBAETCS TPAaBUTALIMOHHOE PABHOBECHUE 3AJIEHKHU.
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Puc. 1. Texnosornyeckne noxka3arejan pazpaﬁoTKn mjaacra bB — CaMOTJIOpCKOFO MECTOPOKICHUS.

a: 1-HAKOIICHHAS 32KAYKA BOJbI; 2,3-COOTBETCTBEHHO CyMMAPHBIil 0T6OP He)TH (THIC.T) H KHAKOCTH (ThIC. M);
6: 1-nuacToBoe JaBJieHHe B 30He 0T60pa, MIla; 2-BbICOTHASI 0TMETKA, MM; B-T0J10Basi 3AKAYKA BOJbI, THIC.M;

203-co0TBETCTBEHHO rogoBasi 100b14a HeTH U KUJAKOCTH.
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Hpyroit npumep. ['opuzont BB 3/8 Ha CaMOTIOPCKOM MECTOPOXKIECHUU pa3padaThIBACTCS C
NPUMEHEHWEM BOJHOTO BO3JICHCTBUS Ha 3aJIEKU U OHO OKa3ajioch BechMa 3((HEKTUBHBIM. 311€Ch
¢ukcupyrotes Bocxoasmme CJI3K co cpenHerogoBoi CKOpPOCTBIO SMM/TOL M TEM CaMbIM
CO3/1al0TCSI TOBOJILHO OJIarONpHUsATHBIE YCIOBUS JUIsl (PUIBTPALIMY KUJIKOCTH B IJIACTOBOM CHCTEME
(puc. 1).

JlunaMyka OCHOBHBIX TOKa3zaTesei pa3pabotku Kapauyxypckoro mectopoxacHus: (Aore-
poH) 3a nepuon 1939-1974 rr. nokassiBaet, uto Bo BpeMs Bocxoasmux CJ[3K yBenuuenue uucia
He(Te100bIBAIOIINX CKBAXXUH U BOJHOIO BO3JIEHCTBUS Ha 3aliekKb OKa3bIBalOT (P (EeKTUBHOE
BJIMsIHME HA He(TEOoTaauy IPOAYKTUBHBIX IJIacTOB (puc.2).
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Puc. 2. lunaMuka 0CHOBHBIX TEXHOJIOTMYECKHX NOKa3aTeJieil paspadorku Kapauyxypckoro MmecTopo:kieHust B
ycaoBusix nposiinenus socxoasimux C/I3K:

1-100b19a He(pTH, THIC.T; 2-M3MeHEHHE KOJINYeCTBA J100bIBAIOIIMX CKBAKUH; 3-100bI4a rasa, M.]]H.Ms; 4-o100p
BOJIBI, THIC.M".

Jlst komaectBenHOM orieHku creriend Bimstaus CJI3K u uncna HedTeno0bpBarOIMNX CKBa-

)KMH Ha O0BEM W3BJIIEKAEMOU KUAKOCTHU HaMH pa3pa60TaHa MaTeMaTH4YCCKasd MOJCJb, OIIMCHI-

BaOINas 3Ty 3aBUCHUMOCTh. B OCHOBY MareMaTH4eCKOW OOpaOOTKH HWCXOIHBIX JTaHHBIX JICTIIH

pel"p€CCI/IBHLII7I AHAJIN3 U METOJ TI'PYIIIIOBOTO Yy4YC€Ta apryMCHTOB. C NIOMOIIIBIO MOCJICAHETO IIPEa-

JI0’KeHa 3MIMpHUecKast GopMyJia, BRIPAKaIOIasi 3aBUCMOCTh CYMMapHOTo oToopa xuiakocta (.,

OT UIBMCHCHUS BBICOTHBIX OTMCTOK H H KOJIMYECTBaA He(I)TeI[06BIBaIOH_II/IX CKBAa>XHUH 7 .
0., =5907,2+0,00444Hn* —0,0402n> — 0,151° — 06505Hn .
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AKTHBHAs1 pOJib T€OJIMHAMHUYECKUX MPOIECCOB B MOBBIIICHHUH HE()TEOTAAYM IUIacTa JeacT
HEOOXOUMOW HMMHTALMI0O HMX TOCPEACTBOM TEXHHUYECKHX KOHCTPYKIWH IS BO3JCHUCTBUS Ha
3anexu. OnpeseNiCHHBI WHTEPeC B ATOH CBS3HM TPEJACTABISICT KOHCTPYKIMS BUOpaTtopa MpH-
3a00HON 30HBI CKBAXHH, MPOIIC/IIAsl OMBITHO-ITPOMBIIIJICHHBIC WCIBITAHUS W HAIISIIas BHE-
peHHe Ha He(TIHBIX MECTOPOXKICHHSX.

C mo3unuy reoJMHAMUKH, B KAa4eCTBE PEryJsiTopa BHEAPCHUS BHOPAIIMIOHHOTO BO3JCHC-
TBUSI Ha 3aJIS)KU JIOJDKHA CIykuTh MHTeHCHUBHOCTh C/I3K. Kak moka3biBaroT mpOMBICIIOBBIE HA0-
moacHus Ha yuactkax nposisiieHust CIA3K co cpemaneromoBoit ckopocTeio 4 MM/ToT U OoJiee, Mpu-
MEHEeHHEe Mpu3aboiHOro BHOpaTopa He naeT jkenaeMoro 3¢ @dekra u3-3a Co3JaHKs BHICOKOTO Harl-
PSKCHHOTO COCTOSIHUSL B OTJIOKCHHUSAX TPHU3a00HHOW 30HBI IMPOTYKTUBHOTO IUIACTa, KOTOPOE
HEPEIKO COIMPOBOXKIAETCS 0Opa30BaHMEM HWCKPHBICHHS HWIIM K€ CJIOMa DKCIUTyaTallMOHHBIX KO-
JIOHH He(TeTOOBIBAIOIINX CKBAKHH.

3akiilouenme

OO000LIMB M3I0KEHHBIM MaTepuall M0 aHAIM3Yy OCHOBHBIX TEXHOJIOTMYECKHMX IOKa3aTesei
pa3paboTKu 3ayexeil, B O0IIel CBSI3M C MHTEHCUBHOCTBIO MPOSIBJICHHSI COBPEMEHHBIX TI'€0JIMHA-
MHUYECKUX MPOLECCOB, MOXKHO C/IEIaTh 3aKIOYEHUE O BBICOKOHM 3(h(heKTHBHOCTU NpPUMEHEHHUS pe-
KOMEH/IyEMBIX METOJIOB.

Jlureparypa

1. TDyceitnzane O.[., CenpoB M.M. I'eonnHaMuyeckue OCHOBBI IOMCKOB U pa3padOTKH
He(TIHBIX MecTopokaeHui. baky: DJIM, 2001. - 250 c.

2. T'ycesa T.B., CkoBopoakun HO.Il. 3akoHOMEpHOCTH HW3MEHEHUS COBPEMEHHBIX CABMKEK U
JIOKQJIbHOTO MArHUTHOTO TIOJs, BBI3BAHHBIX CEHCMHUYECKHM TMpolleccoM (Ha Mpumepe
lapmckoro reoaumHamuveckoro mnojurona). -Co. KomrmekcHble reofMHaMUYEeCKUue IMOJIu-
rousl. M.: Heapa, 1984 r., c. 8-12.

3. JlapuHoB B.A. O CBSI3U JIOKQJIBHOTO M3MEHEHHUS T€OMAarHUTHOTO TOJA ¢ OeOopManusIMu
noBepxHocTu. -C6. ['eogunamuueckue nonuronsl. M.: Henpa, 1984r., ¢.16-20.

4. Muno H.A., T'yceitmzage O.[.,ComoBreB B.A. Mexanu3m 00pa3oBaHHUS IIACTOBOTO
naBieHus u ero anomanuu //JJoxkin.AH Azepbaitmxkana, 1988 r., ¢.75-81.

121



LIG0SIOGILE LYBIGE0IGM-GITE03IG LIEBNHINGN TIGH6320 ,udIIOIIBIML 6330130 LS BB«
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" AM220, 2007
MEXXOYHAPO[HbI HAYYHO-TEXHUYECKMI, UHOOPMALIMOHHBIN XYPHAN ,,HE®Tb U A3 rPY3UU"

3B60IAIDY - 3AMNBNYBNID - SCIENCE

UDC 550.831 R. Managadze, G. Managadze, J. Bochorishvili, S. Gurabanidze

ABOUT A METHOD OF SOLVING FORWARD AND BACKWARD
GRAVIMETRIC PROBLEM OVER THE HOMOGENOUS VERTICAL
ELLIPTICAL CYLINDER OF FINITE EXTENSION

Presented by prof. Balavadze, Academician Georgian Academy of Sciences

Key words: Elliptical cylinder; forward, backward gravimetric problem, harmonic moments, Gamburtsev's formulas.
Abstract: About the method of solving forward and backward gravimetric problem for the homogenous vertical
elliptical cylinder of finite extension.
On the base of the formula G. A. Gamburtsev

1 © © oW oL
27 —c0—c0 oz oz Vv

and the formulas of Ag field decomposition by the main harmonic moments applied by A.B. Kudria for decision
of the direct and indirect tasks of gravimetry on the bodies of the given form, it is got by analitic decision on the
homogenous vertical eliptic cylinder with eventual spread. Thus, accuracy of the identification of the geology-
geometric parametres is 1%. The formula is given for Ag field calculation in case when the attractive point

displaces inside the unknown body alongside Z, Z=0to * .

Introduction

Analitic methods of solving similar problems have not
being implemented yet. The elliptical integrals emerge in
Ag formula as a result of integration of the researched
body over the whole volume and create the biggest

obstacle.
al "“\4, Gamburtsev’'s formula is applied to solve the
Managadze R., roblem in the presented paper:
Ph. D, assistant Proffesor, P P pap Managadze G.,
Thilisi Technical Ph.D., TbllIS.I State
Unuversity University

24 -

It defines the initial parameters (M,Xo,Y,Zo) of anomalous geological

1 ZZ(L%—V;/—W Z—Iz'jdxdy = j{ja(g,n,;)l_(g,n,;)dgdndg "

object and segment of Ag field expended by harmonious moments in the central
and master central system of coordinates:

Bochorishvili J.
Head of Meteorological
Laboratory, Thilisi State

University
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z 3z(3x* +3y* —2127) 152(x* —y?)
Ag()f,y,z):—fR—‘;Jo'lJrf R . Jz.l—fTJz,ﬁ
o _(4x2 —-y*-3z; sz +y’ —625)—1425_ 3.
2R9 3.1
o :(4y2—x2—3Z§Xx2+y2—6z§)—l4z§:J ~
2R9 32
(2)

— f 8320 [(Xz +2) —2)/2X22y2 -5%° —523)_43/2(”2 +72 + yz)]‘]m B

Rll

3
— f 8;?1 [(y2 +2) —2x2X22x2 —5y? —5202)—4x2(7y2 +72; + xz)]\]z“8 +

+ f 85;101 [IS(X2 vy’ =22 —z2(722 +10X +10y2)1l4,9 +Q;

AE

A

fig.1

Where f- is a gravitational constant, M- mass of the body, L —harmonious polynomial of any order, W
— value of the anomalous field Ag given in the horizontal plane of earth surface, aij — constant coefficients
depending on (X, y, z) of the reference point of the gravitational field, J — value of harmonious moments of

the researched body in the master central system of coordinates R =./X*+ Yy’ +Z§ , the value of

Mf &’ , _

|Q|£—2ﬁ,ﬁéa<lMember could be evaluated by the following formula, where r And is
r -

maximum radius of the body.
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Body text

l. Solution of the forward problem.

For solving the forward problem by formula (1), the first harmonious moments of the body in the
central coordinate system must be calculated, i.e. when the origin of the coordinate system lies on the
day surface of the earth. Z — Axis is along the center of weight or the earth (fig.1). The integration by Ag on
the left side expends over the total infinite plane and on the right side over

the surface of the body. The technique yields the formula for the calculation of the harmonious
moments in the master central system of coordinates [5,6,7]:

0 o a a2—§2
_ﬁjj( ——W Z]dxdy aj j jL(g n,¢)dddnde (3)
00—90 -a l;\/ﬁq

Where a- and b are the semi-axis of the vertical cross-section of a cylinder. H is height, z1 and z2
are the depth of the upper and bottom faces of the cylinder.
Substitution of the consecutive values in the harmonious polynomial
1,2,22° - x> —y*,3x*z2-2°,3y’z2-2°, y* =3x*y* =3y’z° +3x°z°
Y o3xPy? =3x*z22 +3y°z%, 2t -3xPz27 -3y’ + 3%y’
gives the expression for the harmonious moments for the uniform elliptical cylinder of finite length in
the central coordinate system:

J5, =Mz,

' 4 3

35, :M(a2 —b2)

4
Iy =0 (392 422 - 142)
Iy = 0 (32 422 - 12)

Juz :'1\/'—6(2b4 —2a’h* -12z5b* ~b*H?* +12z5a” +a’H 2)

Jus =|1v|—6(2a4 —2a%? —1222b% —a’H? +1222b% +bH?)

J4.9:%(1623+8Z§H2+%H2—1223a2—a2H2 —12z5b* - b2H2+2a2b2j

If in these formulas we consider the vertical coordinate of the researched body be zeroz, =0,

harmonious moments in the master central coordinate system are obtained by
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Jo,; =mbHo

M 2 2 2 2
J, =—(=H?-a’-b
2.1 4(3 )

Jos —T(az _bz)
)iy =1t (@ ~b2)(h* - 2b°)

Jug :?4_6(&2 -b*)(2a® —h?)

Jio :;VI—6(1625‘ +8z5H? +%H > —12z5a’ —a*H’* —12z5b> ~b*H?* +2a’b?)

J,¢ =J,,=0 yield the following expression:

Z
Ag(xayaz)z_fR_(;‘]O.l + f

3z(3x* +3y° —-227)
4R’

152(x*> —y?)
4R’

J,, - f J,, +

+ f SRL&[IS(XZ +y’— zj)2 —2;(7z2; +10x? +10y2)]\14'9 +Q,

Substitution of these values in the expression (2) and consideration of J,, =J,,=0 and

(6)

Which is used for calculation of the gravitational field (Ag) researched by us in the model example for

an arbitrary point of the space. For assessing the accuracy of determining the values of Ag by depicted
method, it is necessary to compare it with its precise values. Analytical solution of the presented model
example, i.e. for defining the Ag — field in an arbitrary point hasn’t been researched yet. That's why, it is
reasonable to consider a=b in the formula (2) and limit the problem to the example of the uniform vertical
circular cylinder, for which the exact value of the gravitational field along z-axis on the point (0,0,—z,) is

calculated by the exact formula :

Ag(0,0,-2,) =27f0(z, — 2, —/22 + 1 44/} +17]

(7)

And indeed, admitting a=b in the formula (2) and keeping in mind that the values of harmonious

moments of J,,, J;,, J;,, J,; and J,, equal zero, formula (6) calculates Ag - field in any point of the

space outside the body. The results of the different values of Z,, are shown in appendix 1.

the centre of weight.

Appendix 1.
Zy Ag — calculated by |Ag — calculated by | The value of the | Absolute percent
value of the| the exact formula | the approximate absolute error error
vertical coordinate of cylinder (7) formula (6) (mGal)
-5 0,489 0,491 -0,002 0,4%
-4 0,753 0,762 -0,009 1,1%
-3 1,294 1,338 -0,044 3,4%
-2 2,601 3,033 -0,432 16,6%
-1 6,053 25,094 -19,0,41 314,6%
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Comparison of the obtained data shows that the absolute error of the data for z, = -3km grows fast
and applying formula (6) for calculating Ag - field from the depth of z, = -3 km is not supposed to be

reasonable.
Here it must be mentioned, that at the same time, calculation of the values of gravitational Ag-field
by formula (7) is correct till the depth of z, =0, i.e. while the vertical edge of the cylinder touches XOY

plane.
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fig.2
In case if the cylinder is placed above this plane at least by half of its height, and attraction of the
vertical circular cylinder of h- height to its center is 0, then for the bottom cylinder of H' = H — h, height and

1 1
Zl' = Eh, Z; =-H +Eh,, it is sufficient to calculate Ag-field to its center of weight by using the following

formula
AQ(O,O,—ZO)=27zfo-[z;—zl’_\/21’2_”2 +\/Z;2+I’2] @)
Appendix 2

h Ag

0,2 5,328
0.4 4,637
0,6 3,979
0.8 3,351
1,0 2,749
1,2 2,171
1.4 1,612
1,6 1,066
1.8 0,531
2,0 0
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The values of Ag-field (mGal) over the vertical circular cylinder obtained by formula (8) with
r=1,41km, H=2km, 6=0,15g/sm’

Farther upward motion above XQOY plane of the researched cylinder switches the signs Zl' and Z;,
and the curvature of Ag- field receives the negative value in backward order repeating its previous values
(fig.1). it approaches 0 as x and y expand to + o0 .

II. Solution of the backward problem.

In the technique of solving backward problem , consideration of the sum of harmonious moments
J;, +J;,and difference J,; —J,,from the system of harmonious moments found above the earth

surface yields the next equations:

4 8 2
M(JM+J3_2)=(a2+b2)—§Z§—EH2, 9)
0
Ji(\]m—J4'7)=(a2+b2)—1223—2H2. (10)

22
Resolution of the given system for determining H-height of the vertical elliptical cylinder gives the
following

4 6
_Z(‘]BAI+‘]3.2)_J_(‘]4.8_‘]4A7)_282(§ (11)

0 22

H? =

Afterwards, the values of semi-axis of the ellipse of its vertical cross-section are found by analytical
expressions of J,,and J,,:

4 4,1
azZW\]&lﬁ‘—Zg'i‘gHz (12)
0
4 4,1
b2:3|v|7\]3'2+_23+§H2 (13)
0

and the expression J,, = 7abHo calculates the excess of its density.

Correctness of the formulas for the solution of a backward problem were tested on the model
example of the vertical elliptical cylinder of parameters a=1km, b=2km, H=2km, GZO,ISg/smS, Zo=-5km

Substituting the obtained geometric parameters and density in system (4) gives the harmonious moments
J,; =1.88496x10°T, J,5 =9.4248x10° 1.km, J,, =-35.5001x10° T.km?,

J,, =—-1.41372x10° r.km?, Jy, =237.9762x10° T.km’, Jy, =216.7704x10° T.km’,
J,, =—106.73586x10° T.km* J,, = -104.61528x10°1.km*,  J,, = -36.6625x10° r.km* Which

were substituted in the formulas (9), (12) and (13) for determining the geometric parameters of a,b,H and
excess of density, and the following values were obtained H =2.001 km, a =1.002km, b =1.999 km,
o =0.151g/sm’.

Conclusion
It is clearly seen from the results of determination of geometric parameters and density of the

researched model example that the error of determination is in the range of 1% and presented formulas
could be recommended for the practical implementation.
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Abstract: International Energy Outlook 2006.

The paper deals with the possible development of world oil industry in relation with other industries
from the perspective of world economy. In presented paper the following subjects are analyzed: The world oil
market, world oil demand, the trend of oil prices, possibility of expansion of OPEC production capacity and non-
OPEC supply of oil.

Introduction
World Oil Markets

In the IEO2006 reference case, world oil demand
increases by 47 percent from 2003 to 2030. Non-OECD m
Asia, including China and India, accounts for 43 percent of =Eh
! the increase.

T In the IEO2006 reference case, world oil demand
o~ grows from 80 million barrels per day in 2003 to 98 million

barrels per day in 2015 and 118 million barrels per day in
2030. Demand increases strongly despite world oil prices

L. Mikaberidze,

. . . V. Losaberidze,
Master GTU Mining- that are 35 percent higher in 2025 than in the last year's The assistant to the

Geological Department Dean of the Mining-

outlook. Much of the growth in oil consumption is projected Geological Department

for the nations of non-OECD Asia, where strong economic growth is expected. Non-

OECD Asia (including China and India) accounts for 43 percent of the total increase in world oil use over the
projection period.

To meet the projected increase in the world oil demand in the IEO2006
reference case, total petroleum supply in 2030 will need to increase by 38 million
ﬁ barrels, to 118 million barrels per day, from the 2003 level of 80 million barrels per
! : day. OPEC (Organization of Petroleum Exporting Countries) producers are expected
= to provide 14.6 million barrels of the increase per day. Higher oil prices cause a

substantial increase in non-OPEC oil production—23.7 million barrels per day,
which represents 62 percent of the increase in total world oil supplies over the
T Dondua projection period. The estimates of production increases are based on current

Master GTU Mining- proved reserves and a country-by-country assessment of ultimately recoverable
Geological Department
petroleum.

The oil price path in the IEO2006 reference case reflects a reassessment of the willingness of oil-rich
countries to expand production capacity as aggressively as envisioned in the last year’s projection. It does
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not present a change in the assessment of the world’s petroleum resources ultimate size but rather a lower
level of investment in oil development in key resource-rich regions than was projected in IEQ2005. Several
factors contribute to the expectation of lower investment and oil production in key oil-rich producing regions,
including continued strong worldwide economic growth despite high oil prices, and various restrictions on
access and contracting that affect oil exploration and production companies’ costs.

In IEO2005, OPEC production was projected to increase by 24.0 million barrels per day between
2002 and 2025. IEO2006 projects an increase in OPEC supply of only 11.8 million barrel per day over the
same period. The resulting increase in world oil prices dampens world demand in the mid-term and makes
previously uneconomical resources in non-OPEC regions more likely to be produced. Non-OPEC supplies of
both conventional and unconventional resources (including biofuels, coal-to-liquids, and gas-to-liquids) are
expected to increase as a result. In 2003, world production of unconventional resources totaled only 1.8
million barrels per day; in the IEO2006 reference case, unconventional resource supplies rise to 11.5 million
barrels per day and account for nearly 10 percent of total world petroleum supply in 2030.

To assess uncertainties in the reference case projections, IEO2006 includes a high world oil price
case and a low world price case in addition to the reference case. In all the cases, world oil prices are
expressed as the average price of imported low-sulfur, light crude oil to U.S. refiners (see box on page 26).
In the reference case, world oil prices increase from $41 per barrel in 2004 to $57 per barrel in 2030 (all
prices in real 2004 dollars unless otherwise noted), and oil demand rises to 118 million barrels per day in
2030. In the low and high world oil price cases, prices in 2030 are $34 per barrel and $96 per barrel,
respectively, accounting for the substantial range of uncertainty in the world’s future oil markets. In 2030, oil
demand in the two alternative price cases ranges from 102 million barrels per day in the high price case to
128 million barrels per day in the low price case.

World oil trading patterns change substantially over the projection horizon, as China and the other
countries of non-OECD Asia fuel their growth in oil demand by taking an increasing share of the world’s oil
imports. China’s petroleum imports are expected to grow fourfold from 2003 to 2030, with much of the
increase coming from Persian Gulf suppliers. In 2003, China imported 0.9 million barrels per day of oil from
Persian Gulf OPEC members, and in 2030 its Persian Gulf imports total 5.8 million barrels per day. The
rising dependence of China on Middle Eastern oil supplies has geopolitical implications both for relations
between the two regions and for the oil-consuming world as a whole.

World Oil Demand

World oil consumption rose by about 1.2 million barrels per day in 2005, after an increase of 2.6
million barrels per day in 2004. The non-OECD countries accounted for 1.1 million barrels per day of the
2005 increase, and the OECD as a whole accounted for 0.1 million barrels per day. Unlike in 2004, when
China’s oil use increased by 0.9 million barrels per day, its demand rose by only 0.4 million barrels per day in
2005, despite continued strong economic growth. In the United States, a 0.4-percent decline in oil demand in
2005 resulted from a combination of high prices, hurricane-related disruptions, and a mild winter [1]. It was
the first decline in U.S. demand since 2001.

In the IEO2006 reference case, growth in world oil demand averages 1.4 percent per year over the
2003 to 2030 period, as the world continues to experience strong economic growth. World oil prices in 2025
are 35 percent higher than projected in IEO2005, and as a result world oil demand grows more slowly in this
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year's reference case, to 111 million barrels per day in 2025, as compared with 119 million barrels per day in
the IEO2005 reference case. In IEO2006, total demand for petroleum liquids rises to 118 million barrels per
day in 2030. Much of the world’s incremental oil demand is projected for use in the transportation sector,
where there are few competitive alternatives to petroleum; however, several of the technologies associated
with unconventional liquids (gas-to-liquids, coal-to-liquids, and ethanol and biodiesel produced from energy
crops) are expected to meet a growing share of demand for petroleum liquids during the projection period. Of
the projected increase in oil use in the reference case over the 2003 to 2030 period, one-half occurs in the
transportation sector (Figure 26). The industrial sector accounts for a 39-percent share of the projected
increase in world oil consumption, mostly for chemical and petrochemical processes.

On a regional basis, two parts of the world lead the projected growth in world oil demand: non-OECD
Asia and OECD North America (Figure 27). Outside North America, oil consumption in the OECD regions
grows much more slowly (by 0.2 percent and 0.5 percent per year in Europe and Asia, respectively),
reflecting expectations of slow growth or declines in population and slow economic growth over the next 25
years.

In the non-OECD countries, strong expansion of oil use is fueled by robust economic growth,
burgeoning industrial activity, and rapidly expanding transportation use. The fastest growth in oil demand is
projected for the economies of non-OECD Asia, averaging 3.0 percent per year from 2003 to 2030. Fast-
paced increases are also expected for the other non-OECD regions, including annual growth of oil use that
averages 1.4 percent in non-OECD Europe and Eurasia, 1.5 percent in the Middle East, 1.8 percent in
Central and South America, and 2.3 percent in Africa.

Economic development in Asia will be crucial to long-term growth in oil markets. China, India, and
the other nations of non-OECD Asia are expected to experience combined economic growth of 5.5 percent
per year between 2003 and 2030, the highest rate of growth in the world. This robust expansion in gross
domestic product (GDP) contributes to a 3.0-percent annual increase in regional oil use.

Oil Reserves and Resources

Historically, estimates of world oil reserves have generally trended upward (Figure 28). As of
January 1, 2006, proved world oil reserves, as reported by Oil & Gas Journal,®> were estimated at 1,293
billion barrels—15 billion barrels (about 1 percent) higher than the estimate for 2005 [2].

The largest increase in proved oil reserve estimates was made in Iran. Iranian oil reserves increased
by 5 percent, from 125.8 billion barrels in 2005 to 132.5 billion barrels in 2006. Higher reserve estimates
were also reported by Saudi Arabia, where reserves increased by 4.9 billion barrels (2 percent) in 2006, and
Kuwait, where reserves increased by 2.5 billion barrels (3 percent). Venezuela also showed a substantive
increase in reserves, with a gain of 2.5 billion barrels (3 percent). Chad, a country that previously had not
been included in the QOil & Gas Journal survey, reported 1.5 billion barrels of proved oil reserves in 2006.
Declining oil reserves were reported in Mexico (down by 1.7 billion barrels), with smaller losses in Norway
(0.8 billion barrels), the United States (0.5 billion barrels), and the United Kingdom (0.5 billion barrels),
among others.

Of the world’s total proved oil reserves (Figure 29), 71 percent is located in the Middle East or
Canada (where the Canadian Association of Petroleum Producers includes 174.1 billion barrels of Canadian
oil sands as a conventional reserve). Among the top 20 oil reserve holders, 8 are OPEC member countries
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that together account for 65 percent of the world’s total reserves (Table 3). It should be noted that there are
sources of petroleum reserve estimates other than those offered in the Oil & Gas Journal, including World
Energy [3], the OPEC Secretariat [4], and BP’s Statistical Review of World Energy [5].

Table 4 shows estimates of the conventional oil resource base by region out to the year 2025.
Reserve growth and undiscovered estimates are based on the World Petroleum Assessment 2000 by the
U.S. Geological Survey (USGS). The oil resource base is defined by three categories: remaining reserves
(oil that has been discovered but not produced); reserve growth (increases in reserves resulting mainly from
technological factors that enhance a field’s recovery rate); and undiscovered (oil that remains to be found
through exploration). The reserve growth and undiscovered volumes in Table 4 are derived from the USGS
mean estimate, which is an average assessment over a wide range of uncertainty for reserve growth and
undiscovered resources. The USGS provides three point estimates of undiscovered and inferred resources:
the mean, a 5-percent lower bound, and a 95-percent upper bound with no price relationship. The IEO2006
projections for oil production are based on the USGS mean estimate, which is derived from historical data on
growth in oil and gas reserves for fields of similar size, without consideration of economic or political events [6].

Body Part
The Composition of World Oil Supply

An iterative approach was used to determine the composition of world oil supply in each of the three
IEO2006 oil price cases. For example, to develop the reference case an initial world oil price path was
assumed for the 2010 to 2030 period. Future total world oil demand was then estimated on the basis of that
price path and assumptions about future economic growth. The assumed price path was also used to
estimate future non-OPEC production of conventional oil and production of unconventional liquids from both
OPEC and non-OPEC countries, based on estimates of the total petroleum resource base. Finally, the level
of OPEC conventional production that would be needed to balance world oil markets for the assumed
reference case price path was calculated by subtracting non-OPEC conventional supplies and total
unconventional supplies from total world oil demand. The likelihood that OPEC producers would supply this
residual demand at the assumed price path was then evaluated, based on estimates of total OPEC oil
resources and the apparent preferred production levels of key OPEC members.

If the OPEC production level required to balance the global market appeared too high, the assumed
oil price path was adjusted upward, and a new iteration of demand and supply estimates was derived.
Conversely, if the required OPEC production level appeared too low, the oil price path was adjusted
downward for the next iteration. The reference case oil price path and associated composition of world oil
supply represent a trajectory consistent with the IEO2006 reference case assumptions about economic
growth, supply and demand elasticities, the ultimate size of global oil resources, and preferred production
levels for OPEC members.

Once the reference case oil price path and composition of world oil supply were determined, the
same iterative approach was used to develop high and low world oil price cases. In the high world oil price
case, worldwide crude oil resources were assumed to be 15 percent smaller, and thus more expensive to
produce, than in the reference case, and the preferred production levels of OPEC producers were reduced.
In the low price case, the worldwide petroleum resource was assumed to be 15 percent larger and therefore
cheaper to produce than in the reference case, and OPEC preferred production levels were increased.
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It is important to note what this approach did and did not assume. A business-as-usual oil market
environment was assumed. Disruptions in oil supply for any reason (war, terror, weather, geopolitics) were
not assumed. It was assumed that all non-OPEC oil projects that show a favorable rate of return on
investment would be funded. For the period out to 2030, there is sufficient oil to meet worldwide demand.
Peaking of world oil production is not anticipated until after 2030.

In the IEO2006 reference case, world oil supply in 2030 exceeds the 2003 level by 38 million barrels
per day. Increases in production are expected for both OPEC and non-OPEC producers; however, only 38
percent of the total increase is expected to come from OPEC areas. In 2030, OPEC is expected to produce
45.3 million barrels per day and non-OPEC producers 72.6 million barrels per day in the IEO2006 reference
case. Over the past two decades, the growth in non-OPEC oil supply has resulted in an OPEC market share
substantially under its high of 52 percent in 1973. In 2003, OPEC produced 39 percent of the world’s oil
supplies. High oil prices, new exploration and production technologies, aggressive cost-reduction programs
by industry, and the emergence of unconventional resources contribute to the outlook for continued growth in
non-OPEC oil production.

The reference case projects that about 62 percent of the increase in petroleum demand over the
next 25 years will be met by increased production from non-OPEC suppliers. Non-OPEC production in 2030
is projected to be almost 24 million barrels per day higher than it was in 2003 (Figure 30). The IEO2006
estimates of OPEC production capacity in 2010 are slightly less than those projected in IEO2005, reflecting a
shift toward non-OPEC supply projects as a result of the higher prices assumed in IEQO2006. The high world
oil price case assumes that OPEC members might pursue significant price escalation through conservative
capacity expansion decisions rather than undertake major production expansion programs. Such behavior
would tend to raise world oil prices, and in this scenario OPEC suppliers increase their production capacity
by only 4 million barrels per day between 2003 and 2030, in contrast to the reference case, where OPEC
increases production capacity by 18 million barrels per day.

Expansion of OPEC Production Capacity

It is generally acknowledged that OPEC members with large reserves and relatively low costs for
expanding production capacity can accommodate sizable increases in petroleum demand. In the IEO2006
reference case, the production call on OPEC suppliers grows at an annual rate of 1.5 percent through 2030
(Figure 31 and Table 5). OPEC capacity utilization ranges between 90 and 93 percent for the duration of the
projection period.

Amidst enormous uncertainty, Irag’s role in OPEC in the next several years will be of particular
interest. In 1999, Iraq expanded its production capacity to 2.8 million barrels per day in order to reach the
slightly more than $5.2 billion in oil exports allowed by United Nations Security Council resolutions. In the
IEO2006 reference case, Iraq is assumed to maintain its current oil production capacity of about 2.5 million
barrels per day into 2006 [7]. Iragq has indicated a desire to expand its production capacity aggressively, to
more than 6 million barrels per day, once the security and political situation in the country has stabilized.
Preliminary discussions of exploration projects have already been held with a number of potential outside
investors. Such a significant increase in Iraqgi oil exports would ease market tightness. Iraq’s oil production
reaches 5.5 million barrels per day in 2030 in the reference case.

In the IEO2006 reference case, OPEC members outside the Persian Gulf increase their production
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capacity moderately, in part because of their higher capacity expansion costs. There is some optimism
regarding Nigeria’s offshore production potential, although it is unlikely to be developed until the later part of
this decade. Except for modest near-term increments to supply, Algeria and Libya are expected to
experience flat production throughout the projections; Indonesia’s production capacity is expected to decline
over the projection period. Venezuela is expected to see some increases in production, especially toward the
end of the projection period. The lackluster increases in OPEC supply outside the Persian Gulf suggest that
the organization’s supply will rely even more on Persian Gulf members, whose current 71-percent share of
total OPEC supply increases to nearly 73 percent in 2030. Tables E1-E6 in Appendix E show the ranges of
production potential for both OPEC and non-OPEC producers.

Non-OPEC Supply

The expectation in the late 1980s and early 1990s was that non-OPEC production in the longer term
would stagnate or decline gradually in response to resource constraints. The relatively low cost of developing
oil resources within OPEC countries (especially those in the Persian Gulf region) was considered such an
overwhelming advantage that non-OPEC production potential was viewed with considerable pessimism. In
actuality, however, despite several periods of relatively low prices, non-OPEC production has risen every
year since 1993, adding more than 6.9 million barrels per day between 1993 and 2003 [8].

Non-OPEC supply has become increasingly diverse over the past three decades, and growth in non-
OPEC oil production has played a significant role in the erosion of OPEC’s market share, which has fallen
from 52 percent in 1973 to 39 percent in 2003. North America dominated non-OPEC supply in the early
1970s, the North Sea and Mexico evolved as major producers in the 1980s, and much of the new production
in the 1990s came from the economies of South America, West Africa, the non-OPEC Middle East, and
China.

Higher world oil prices in the IEO2006 reference case allow non-OPEC suppliers to retain market

share of world oil supplies through 2030. Non-OPEC supply from proven reserves increases steadily, from
48.9 million barrels per day in 2003 to 72.6 million barrels per day in 2030 (Table 6), as high prices attract
investment in areas previously considered uneconomical. As a result, the non-OPEC market share in 2030,
at 62 percent of the world’s oil supply, is slightly higher than its 2003 share of 61 percent.
In addition, the reference case outlook for production of unconventional liquids (especially from oil sands and
ultra-heavy oils) is twice as optimistic in IEO2006 as it was in IEO2005, reflecting the impact of a much
higher price path. In the IEO2005 reference case, unconventional production rose to 5.7 million barrels per
day in 2025; in IEO2006, unconventional supplies reach 9.7 million barrels per day in 2025 and 11.5 million
barrels per day in 2030. In the IEOQ2006 high world oil price case, unconventional liquids production rises to
16.3 million barrels per day in 2025 and 21.1 million barrels per day in 2030.

In the IEO2006 reference case, the decline in North Sea production is slowed slightly relative to past
outlooks, based on the implementation of strategies for redeveloping mature fields. Production from Norway,
OECD Europe’s largest producer, is expected to peak at about 3.6 million barrels per day in 2006 and then
decline gradually to about 2.5 million barrels per day in 2030 with the maturing of some of its larger and older
fields. The United Kingdom sector is expected to produce about 2.2 million barrels per day in 2010, followed
by a decline to 1.4 million barrels per day in 2030.

With higher oil prices assumed to continue, oil production in the non-OECD Europe and Eurasian
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region exceeds 14.0 million barrels per day in 2015, based in large part on the potential investment outlook
for the Caspian Basin region, where long-term production potential still is regarded with considerable
optimism. Caspian output more than doubles, to 4.2 million barrels per day, in 2015 and increases steadily
thereafter, although there still is considerable uncertainty about export routes from the Caspian Basin
region.

North African producers Egypt and Tunisia produce mainly from mature fields and show little promise
of adding to their reserve posture. As a result, their production volumes decline gradually in the projections.
In East Africa, Sudan is expected to produce significant volumes by the end of this decade and could exceed
500,000 barrels per day in 2030. Eritrea, Somalia, and South Africa also have some resource potential, but
they are not expected to produce significant volumes until late in the projections.

Several West African producers—Angola, Cameroon, Chad, Congo (Brazzaville), Equatorial Guinea,
Gabon, Mauritania, Niger, Sao Tome and Principe, and Ivory Coast—are expected to reap the benefits of
substantial exploration activity, especially if current high oil prices persist. Angola became a million barrel per
day producer in 2004; and given the excellent deepwater exploration results, it could produce up to 3.4
million barrels per day in the later years of the projections. The other West African producers with offshore
tracts are expected to increase output by up to 1.1 million barrels per day by the end of the projection
period.

Oil producers in the Pacific Rim are expected to increase their production volumes as a result of
enhanced exploration and extraction technologies. India’s deepwater prospects are expected to show some
encouraging production increases in this decade, with the potential for significant increases near the end of
the projection period. Vietnam’s long-term production potential still is viewed with considerable optimism,
although exploration activity has been slower than originally hoped. Output from Vietnamese fields is
projected to exceed 375,000 barrels per day in 2015. In China, conventional oil production declines slightly,
to about 3.2 million barrels per day in 2030.

Australia has continued to make additions to its proved reserves, and its oil production is expected to
reach 900,000 barrels per day by the end of this decade. Malaysia shows little potential for any significant
new finds, and its output is expected to peak at around 750,000 barrels per day in this decade and then
decline gradually to less than 700,000 barrels per day in 2030. Papua New Guinea continues to add to its
reserve posture and is expected to achieve production volumes approaching 110,000 barrels per day by the
end of this decade, followed by only a modest decline over the remainder of the projection period.
Exploration and test-well activity have pointed to some production potential for Bangladesh and Myanmar
(formerly, Burma), but significant output is not expected until after 2010.

In North America, moderately declining U.S. output is expected to be supplemented by significant
production increases in Canada and Mexico. Canada’s conventional oil output contracts steadily in the
reference case, by about 1.0 million barrels per day over the next 25 years, but an additional 2.8 million
barrels per day of unconventional output from oil sands projects is added. The IEO2006 reference case
assumes in the sustained higher world oil price environment, Mexico’'s state oil company, Pemex will
successfully lobby to use a larger portion of its profits to fund exploration and production investments and
thereby increase production in the long-term. Production in Mexico exceeds 4.0 million barrels per day by the
end of the decade and continues increasing to 5.0 million barrels per day by 2030, despite the anticipated
decline in production of Mexico’s largest oil field at Cantarell [9]. Oil producers in South America have
significant potential for increasing output over the next decade. Brazil became a million barrel per day
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producer of crude oil in 1999, with considerable production potential waiting to be tapped. Brazil's production
rises throughout the projection period, topping 3.9 million barrels per day of conventional supply and 0.6
million barrels per day of unconventional supply in 2030. Colombia’s current economic downturn and civil
unrest have delayed development of its oil production infrastructure, but its output is expected to exceed
610,000 barrels per day within the decade, with continued modest increases over the remainder of the
projection period. In both Brazil and Colombia, the oil sector would benefit significantly from the creation of
favorable climates for foreign investment. Argentina is expected to increase its production volumes by at
least 65,000 barrels per day over the next 3 years, and by the end of the decade it could possibly become a
million barrel per day producer. Although the current political situation in Ecuador is in transition, there is still
optimism that Ecuador will double production volumes over the projection period.

Conclusion
World Oil Prices

The world oil price in IEQ2006 is defined as the annual average price of imported low-sulfur, light
crude oil to U.S. refiners (see discussion on “World Oil Prices in IEO2006"). In the low world oil price,
reference, and high world oil price cases, average world oil prices in 2030 are $34, $57, and $96 per barrel,
respectively (Figure 32). (All prices are in real 2004 dollars—i.e., inflation-adjusted dollars—unless otherwise
noted.)

The IEOQ2006 oil price paths reflect a reassessment of the willingness of oil-rich countries to expand
production capacity as aggressively as envisioned last year. It does not represent a change in the
assessment of the ultimate size of the world’s petroleum resources but rather a lower level of investment in
oil development in key resource-rich regions than was projected in IEO2005 [10]. Resources are not
expected to be a key constraint on world demand to 2030. Rather more important are the political, economic,
and environmental circumstances that could shape developments in oil supply and demand.

The IEO2006 high and low oil price cases are based on different assumptions about world oil supply.
The reference case uses the USGS mean oil and natural gas resource estimate.* The high price case
assumes that the worldwide crude oil resource is 15 percent smaller and is more costly to produce than
assumed in the reference case. The low price case assumes that the worldwide resource is 15 percent more
plentiful and is cheaper to produce than assumed in the reference case. Thus, the major price differences
across the three cases reflect uncertainty with regard to both the supply of resources (primarily undiscovered
and inferred) and the cost of producing them [11].

Although oil prices rose by more than $9 per barrel over the course of 2004 and an additional $15
per barrel in 2005, these developments are not indicative of the long-term trend in the IEO2006 reference
case. From record nominal high levels throughout 2006, oil prices in the reference case decline gradually to
$47 per barrel in 2014, then rise by about 1.2 percent per year to $57 per barrel in 2030. In all the IEO2006
oil price cases, oil demand rises significantly over the projection period. In the high and low price cases, the
increases in oil consumption from 2003 to 2030 are 22 million barrels per day and 48 million barrels per day,
respectively.

Oil prices have been highly volatile over the past 25 years, and periods of price volatility can be
expected in the future principally because of unforeseen political and economic circumstances. It is widely
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recognized that tensions in the Middle East, for example, could give rise to serious disruptions of normal oil
production and trading patterns. On the other hand, market forces can play a significant role in restoring
balance over an extended period. High real prices deter consumption and encourage the emergence of
significant competition from large marginal sources of oil, which currently are uneconomical to produce, and
other energy supplies. Persistently low prices have the opposite effects.

Limits to long-term oil price escalation include substitution of other fuels (such as natural gas) for oll,
marginal sources of conventional oil that become reserves (i.e., economically viable) when prices rise, and
unconventional sources of oil that become reserves at still higher prices. Advances in exploration and
production technologies are likely to bring prices down when such additional oil resources become part of the
reserve base.

Worldwide Petroleum Trade

Because oil is fungible and traded in world commodities markets, there is much uncertainty
associated with projections of future patterns of oil trade; however, anticipated changes in the world’s oil
trading patterns— particularly, the shifting regional dependence of importing regions on producing regions—
may have important geopolitical ramifications. In 2003, the OECD economies imported 17.9 million barrels of
oil per day from OPEC producers. Of that total, 11.3 million barrels per day came from the Persian Gulf
region. Oil movements to OECD economies represented 57 percent of the total petroleum exported by
OPEC member nations and 50 percent of all Persian Gulf exports (Table 7). By the end of the projection
period, OPEC exports to OECD economies in the reference case are estimated to be about 3.2 million
barrels per day higher than their 2003 level, and almost 42 percent of the increase is expected to come from
the Persian Gulf region.

Despite such a substantial increase, the share of total petroleum exports that goes to OECD member
nations in 2030 is more than 9 percentage points below their 2003 share in the reference case, and their
share of Persian Gulf exports falls by more than 13 percent. The significant shift expected in the balance of
OPEC export shares between the OECD and non-OECD economies is a direct result of the economic growth
anticipated for the non-OECD nations, especially non-OECD Asia. OPEC petroleum exports to non-OECD
economies increase by 13.6 million barrels per day over the projection period, with more than 85 percent of
the increase going to the non-OECD economies of Asia. China, alone, is likely to import about 8.4 million
barrels per day from OPEC in 2030, 69 percent of which is expected to come from Persian Gulf producers.

North America’s petroleum imports from the Persian Gulf in the reference case increase by more
than 40 percent from 2003 to 2030 (Figure 33). At the same time, more than 40 percent of North America’s
total imports in 2030 is expected to come from Atlantic Basin producers and refiners, with significant
increases anticipated in crude oil imports from Latin American producers, including Venezuela, Brazil,
Colombia, and Mexico. West African producers, including Nigeria and Angola, are also expected to increase
their export volumes to North America. Caribbean Basin refiners are expected to account for most of the
increase in North America’s imports of refined products.

With a moderate decline in North Sea production, OECD Europe is expected to import increasing
amounts from Persian Gulf producers and from OPEC member nations in western Africa. Substantial imports
from the Caspian Basin are also expected. OECD Asian nations are expected to increase their already
heavy dependence on OPEC oil. The non-OECD economies of Asia are expected to more than double their
total petroleum imports between 2003 and 2030.
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Abstract: Investigation of the grape production remains extract for retarding the tamping solution thickening.

The tamping solution thickening period should suffice for pumping the necessary volume of the ready
solution into the consolidation pipe string. In should be pumped out of the pipe before the cement thickening
takes its start, that is it must flow continuously. For this purpose on the basis of the researches the grape
production remains extract had been selected to develop the tamping solution as the thickening retards.
Application of tamping solutions prepared on this basis is quite effective for the highquality cementing of the well
in geologic-technical conditions.
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Key words: evolution, prognosing, stratigraphy, increase, drop, trajectory.
Abstract: Evelution Prognosis in drilling.
The article deals with the “increase" and "drop"” changes during the time in the evolution systems in

which the whole system functional data are accumulated that may be expressed in a definite trajectory Z(b)
state space. Complex systems are subivided into subsystems. As the modelling of a certain line separately is
easy the total value for passing the cut and the mechanical velocity period of drilling are approximated and the
results coincide with the rock lithological composition data. Ninotsminda Fied wellhole #100, company
"Kanargo", Georgia.
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Nl Hha| DTl Ne | 3ha| DT o Ne | 3ha | DT o
1| 300 14 251 2360 | 664 49 | 2687 1126
2 | 800 45 26 | 2380 | 686 50 | 2702 1154
3 | 800 61 27 | 2344 | 696 51 | 2707 1160
4| 975 86 28 | 2374 | 622 52 | 2718 1183
5| 1170 114 29 | 2245 | 606 53 | 2751 1208
6 | 1245 136 30 | 3005 | 614 54 | 2744 1234
7 | 1460 182 31 | 3015 | 620 55 | 2750 1201
8 | 1650 200 32 | 3025 | 610 56 | 2779 1286
9 | 1740 227 33 | 3040 | 620 57 | 2810 1302
10 | 1775 242 34 | 3065 | 615 58 | 2827 1316
11| 1820 243 35| 3675 | 612 59 | 2834 1337
12 | 1885 260 36 | 2456 | 840 60 | 2835 1340
13 | 1890 206 37 | 2478 | 862 61 | 2837 1345
14| 1924 264 38 | 2502 | 890 62 | 2841 1358
15 | 1990 332 39 | 2512 | 894 63 | 2845 1373
16 | 1994 336 40 | 2544 | 916 64 | 2873 1394
17 | 1934 342 41 | 2578 | 949 65 | 2888 1412
18 | 1972 390 42 | 2600 | 976 66 | 2900 | 1420
19 | 2613 420 43 | 2612 | 1003 67 | 2910 1463
20 | 2660 460 44 | 2617 | 1008 68 | 2927 | 1469
21| 2070 472 45 | 2629 | 1033 69 | 2990 | 1503
22| 2100 507 46 | 2642 | 1053 70 | 2992 | 1643
23 | 2170 537 47 | 2652 | 1068

24| 2280 634 48 | 2671 | 1103
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> h=1395(1-exp(—0,2311))+220,8[1 — exp(1,624 )t — 18)]+ 13676[1 — exp(- 0,00156 )t —10)]+
+3394,6[1 — exp(0,0024 )t — 23)] - 257,4[1 — exp(— 0,044 )t — 27)] - 19786[1 — exp(0,00548 )t — 42)] -
+2295,4[1 - exp(0,0013)t — 61)]
d9dsbogaeo  dgdezalsl  Fsddmomol Lom®dol dobgogom 83 dmEgmol  3Oma®msdomgds

3903 dgqals g30dmasl s gdmbggzs Boddond dsbogmsl, q.0. 3Gmabmbocgds 430639698l dq4s6o-
3760 3neez0l Lobds®als asslgmadol Lom®dggdl: (0-300); (300-1390); (1390-2112); (2112-
2190); (2190-2450); (2450-3000); (3000-4200); (4200-4927).
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Abstract: Applying Special research equipment for optimization of the drilling process.

To choose the determination and condition for rock drilling ability the experiments had been carried out
on the adequate stand. It is connected with the drilling process optimization, in particular, with the
rockdestructing tool wear in order to define the rock drilling ability and drilling regime rational parameters.
Applying the results of the research carried out for determination of the effective fluid components and
lubricant properties will considerably increase the drilling technical-economical indexes while drilling the wells
under prospect.
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SECTION OF ECONOMICS AND MARKETING

UDC 624:24

APPLYING PROBABLE STATISTIC METHODS IN OIL-GAS EXTRACTING INDUSTRY
WHILE ANALYSING THE HYDRODYNAMIC RESEARCH AND DEVELOPMENT. G.
Varshalomidze, G. Koiava, I. Goguadze, Sh. Kharebava. ,,Georgian oil and gas". Ne20, pp. 19-25, Thbilisi,
2007, (Georgian).

The exploitation and development of the using activities is presented in the article as complex
multifunctional and versatile systems. lts effectiveness enhance requires applying technological measures
which may be carried out by means of determinized probable statistic methods. The advantage here is given
to Pareto's estimation of principles based on the Markofs chain grouping theory and application of
Kolmogoroff transient proabability equation. il. 2, bibl. 4 (3 in Georgian, 1 in Russian).

Key words: Pareto principles, oilgas extracting, synthesis grouping chain theory, transient probability.

UDC 622.013
ECONOMIC RISK IN OIL AND GAS INDUSTRY. R. Sarchimelia, G. Tabatadze. ,,Georgian oil and
gas". Ne20, pp. 26-31, Thilisi, 2007, (Georgian).

The economic risk in oil and gas industry and estimation of the risk applying mathematical statistics
elements are dealed with in the article. The special attention is given to the effective application difficulties of
methods for controlling the risks in the postsoviet Georgia reality and the means that are necessary to be
considered for the investigation expansion of the risk. In this case attractiveness of the risk should come first
in the exploitation of mineral resources in the country and attract investments in this field. Bibl. 7 (4 in
Georgian, 3 in Russian).

Keywords: risk, effectiveness, income, investment, loss, attractiveness of the risk, estimation of the risk.

SECTION OF MAIN PIPELINES

UDC 553.068(47.93)
STUDY OF CORROSION STATE OF MAIN GAS PIPELINES. D. Sikharulidze, D. Maisuradze, I.
Takadze, G. Jashi, G. Bolotashvili. ,,Georgian oil and gas". Ne20, pp. 32-37, Thbilisi, 2007, (Georgian).

Corrosion state of magistral gas pipelines is investigated and the method of data interpretation is
given in the paper. Also the results of the field - experimental investigation are presented for the magistral
gas pipelines along the Saguramo - Tsiteli Khidi in the East Georgia. Corrosion state assessment of gas
pipeline is the subject of multiple-factor investigation; corresponding mathematical modeling of experimental
investigation is used for its optimization. This means to determine the minimum type of experiments,
independent variables that make it possible to establish mathematical model of corrosion. Mathematical
investigation of corrosion state was carried out by solution of linear equation system.

Interpretation of the field-experimental investigation, along Saguramo - Tsiteli Khidi, was carried out
by mentioned method. Particularly the weighted fraction of individual risk-factor causing corrosion was
estimated on the bases of mathematical modeling. High, enhanced, moderate, moderate and low corrosion
states were fixed along the gas pipeline. The conditional coefficients of corrosion were estimated.
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It was established that the efficacy of the method is very high. Obtained error is + 18° with 0.95
probabilistic reliability. 2 il., bibl. 5 (2 in Russian, 3 in English).
Keywords: technical criterion, risk-factor, weary speed, adhesion.

UDC 551536

EVALUATION OF PEAK DISCHARGES OF WATER UNDER ESTIMATION BY PIPELINES
AT THE RIVER CROSS POINTS. G. Grigolia, V. Trapaidze, G. Bregvadze. ,,Georgian oil and gas".
Ne20, pp. 38-42, Thilisi, 2007, (Georgian).

The work presents a general description of the issues connected with the determination of the
estimated water provision and adequate peak discharge and the selection of the distribution function during
quantitative evaluation of the risk of denudation of the pipeline where the pipeline crosses the water-pipes
under the ground. Following the increased role of functioning of the pipelines, the risk of environmental
impact is also increased. At the same time, there are different approaches in different countries of calculating
peak dischages and therefore, a unified international standard acts enabling to settle this question through
more reliable single methods should be developed. Tab. 3, bibl. 6 (1 in Georgian, 3 in Russian, 1 in English).
Key words: calculating provision, water maximal discharge, distribution function.

UDC 677.1/.5
ESTIMATION OF STRAINED-DEFORMED STATE BY BACKDISPERSION. J. Bakhtadze, E.
Khristesiashvili, T. Nareklishvili. ,,Georgian oil and gas". Ne20, pp. 43-48, Thilisi, 2007, (Georgian).
Complicated transient processes taking place in constructions caused by the dynamic influence are
investigated using fiber-optical lightcarrier backdispersion method.
The optical radiation backdispersion put in to the lightcarrier is measured by means of reflectometer.
The reflectogram recorded in the reflectometer is a backdispersion curved along the fiber-optical ligthcarrier
caused by various reasons. 5 il., bibl. 4 (1 in Georgian, 2 in Russian, 1 in English).
Key words: fiber-optical, transmitter, backdispersion method, reflectometer, reflectogram, stained-deformed
state.

UDC 622.648.23:532.595.2

ON REASONS AND CONDITIONS OF THE APPEARANCE OF SHARP PRESSURE
FLUCTUATIONS OF IN THE HYDRAULIC PRESSURE SYSTEMS, RECOMMENDATIONS
FOR THEIR ELIMINATION. L.Makharadze. “Georgian oil and gas”’. Ne20, pp.49-60,Tbilisi, 2007
(Russian).

Reasons and conditions of the appearance of sharp pressure fluctuations are examined during the
transient and nonstationary processes in the hydraulic conveying pressure systems, which transport solid
bulk materials when at hydraulic mixtures are supplied different diagrams by means of the individually or
series-connected centrifugal ground pumps and coal pumps; on the basis of their analysis some
recommendations are given for prevention the oscillations in the significant limits or flow of processes under
the specific conditions smoothly as far as possible, with coal pumps change and the speeds pressure within
the permissible limits. 7 il., bibl. 10 (8 in Russian, 2 in English).

Keywords: main pipeline, centrifugal pumps, hydraulic shock, pressure, nonstationary processes, transient
processes.
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uDC 677.1/.5

MATHEMATICAL PROVISION FOR DETECTING THE SITE OF FAULT BY MEANS OF
FIXING THE LABYRINTH SPIRAL COILING OF OPTICAL FIBER IN CARCASS
CONSTRUCTION. J. Bakhtadze, E. Kristesiashvili, T. Andjafaridze. ,,Georgian oil and gas". Ne20, pp.
61-65, Thilisi, 2007, (Georgian).

The problem of damage detection in the carkass construction with breakage of optical fiber fixed the
carcass is solved. It is mathematically proved that the coordinates of optical fiber breakage on labyrinth-like
coil can be easily determined with the help of a simple program.The proposed technical innovation allows to
receive continuous information about the state of carcass construction in real time. i.e. to realize the
monitoring of structural integrity of carcass construction. 6 il., bibl. 5 (in Georgian).

Key words: demage, carcas constructions, breakese, fiber labirinth-like.

UDC 677.1/.5

MATHEMATICAL SUPPORT FOR DETECTING THE SITES OF DAMAGE BY MEANS OF
LABYRINTH SPIRAL PROVISION COILING OF OPTICAL FIBER ON THE MAIN PIPE-LINE.
G. Bakhtadze, I. Goguadze, T. Anjafaridze. ,,Georgian oil and gas". Ne20, pp. 66-71, Thbilisi, 2007,
(Georgian).

The problem of detection of the sites of main pipe-line damage with breakage of optical fiber coiled
on the pipe-line is solved in the article. It is mathematically proved that the coordinates of the optical fiber
breakage as a result of demage on labyrinth-like coil can be easily detemined with the help of a simple
program. The proposed technical innovation allows to receive continuous information in real time, i.e., realise
structural integrity monitoring of the main pipe-line. 5 il., bibl. 4 (in Georgian).

Key words: main pipeline, labyrinth spiral coiling of optic fiber thread, breakage point coordinates,
mathematical provision.

SECTION OF GEOLOGY

UDC 551.24.553.9(479.22)

DEPTH STRUCTURE OF WEST GEORGIA OASTAL LINE ACCORDING TO THE EXISTED
GEOPHYSICAL RESEARCHES INTERPRETATION. N. Jikia, N. Ebralidze, N. Khundadze, D.
Vakhania. ,,Georgian oil and gas". Ne20, pp. 72-80, Tbilisi, 2007, (Georgian).

As a result of many years various geophysical investigations within the coastal line of Western
Georgia and adjacent area of the Black Sea water the deep geological structure of Mesozoic sediments is
revealed according to separate conditional seismic horizons on the basis of which the structural maps and
maps of time velocities, schemes and seismic sections are complied and they are coordinated with the
sections of boreholes of different depth and destination. Such an interpretation has decisive role for revealing
new deposites of oil and gaz on the territory of Georgia. In the present article the question of close
connection of geological structure between the prospecting objects of Rioni - Enguri intrefluves and adjacent
area of Black Sea water and perspectives of oil bearing capacity is considered. 2 il., bibl. 2 (in Georgian).
Key words: Seismic prospecting, fault, isoline, structure, time section, interpretation, borehole.
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UDC 551.8.763.1

THE QUANTITATIVE RELATIONSIP OF MAIN FAUNA COMPLEXES IN BATHOMIAN-
TITHONIAN DEPOSITS IN GEORGIE. T. Lominadze, B. Thereteli, V. Todria. ,,Georgian oil and
gas". Ne20, pp. 81-86, Thilisi, 2007, (Russian).

The analysis of Bathamian-Tithomian complexes of marine fauna in Georgia revealed that on genera
level their quantitative relaticnship varies considerably in time. The mumben of ammonites genera reaches
maximum in Callovian and minimum in Middle and Late Oxfordian. The picture is quite different as to
distribution of corals. They rarely appear in Callovian and reach their maximum development in Middle and
Late Oxfordian. The formation of coval reefs and lagoons beyond reefs created unfavourable conditions for
distribution and development of ammonoids. As for the microfauna its maximum quantity is observed in
Middle Oxfordian.

The work presents a new biostratigraphic scheme of Bathonian-Tithonian deposits of Georgia by
ammonites and foraminifera. Tab. 1, bibl. 19 (3 in English, 16 in Russian).

Key words: Georgia, Bathonian, Callovian, Oxfordian, Kimeridgian, Tithonian, ammonites, biostratigraphy.

UDC 551.(479.22)

THE DEPTH DESTRUCTION REVEAL IN THE UPPER PART OF THE EARTH CRUST IN
TBILISI SURROUNDING AREA APPLYING THE Ag ANOMALOUS AND GEOELECTRIC
FIELD TRANSFORMANTS. N. Khundadze, A. Rusadze, Z. Arziani. ,,Georgian oil and gas". Ne20, pp.
87-97, Thilisi, 2007, (Russian).

In the Thilisi surrounding area for revealing the depth destruction along the Khrami-Samgori-Alazani
profile the geologycal-geophysic investigation data generalization has been considered.

For the purpose gravimetrical and geoelectric field transformation methods has been applied.

As it was expected the results obtained by abovementioned geophysical methods coincided with the
data fixed by the well hole and the identification of the fixed destructions had been happened. The obtained
results allow to recommend drilling of the Satskhenisi Anticlene vault of 5,0 km depth of the well hole for
opening the oil and gas Middle Eocene Horizon. 6 il., bibl. 20 (1 in Georgian, 4 in English, 15 in Russian).
Key words: Anticlines, synclines, anomaly of force of gravity, sismogravitation, geoelectric welding, drilling.

UDC 550.8:551.35

GEOLOGYCAL STRUCTURE OF THE EAST BLACK SEA BASIN FROM OIL-GAS
PERSPECTIVE POINT OF VIEW. S. Gagua, V. Losaberidze, D. Vakhania, L. Okruashvili.
,,Georgian oil and gas". Ne20, pp. 98-110, Thilisi, 2007, (Georgian).

On the basis of long-term geology physics researches of the East Black Sea hollow and data of drilling
wells of different destinations within the west (Kolhida) zone of submersion Trans Caucasian Mountain Chain
region conducted by the leading specialists of the black sea countries point at the tight structural connection
of both tectonic units. For all this numerous surface outcrops, oil gas shows in the process of drilling and the
presence of beds within West Georgia together with possibly rich content of hydrocarbon in the west part of
the aquatoria of the black sea (metaloisolation from the bottom, high concentration of gas hydrates, sections
of mud volcanis and dialerisms). Evidently points at the perspectives of oil-gas bearing of the sedimentary
cover of the East Black Sea hollow.
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For all this in the South-West part of the latter the search interest is connected with the powerful
malanic formation (5km). At olipoden pliocene, and in the northwest part they are passing searching object
(about 1500 m) Mesozoic terechen carbonat deposits (upper baisot- bat, upper mountain and upper chale
(together about 2500-3000m).

On the basis of the analysis of geology —geophysical researches in the equatory and dates of drilling
within the coastal part of West Georgia numerous anticline folds of Land Sea have been revealed and deep
structures which still need detailed geophysical research for the purpose of specifying the primary searching
objects for oil and gas. 7 il., tab. 1, bibl. 9 (in Russian).

Key words: Oil, gas, methane, structure, sediment, water area, airhydrates.

UDC 553. 048

GOLD-MINERALIZATION OF ZEMO SVANETI, ANALOGOUS-PERSPECTIVES. bD.

Bluashvili, T. Lipartia, T. Gzirishvili. ,,Georgian oil and gas". Ne20, pp. 111-117, Thilisi, 2007, (Georgian).
Gold-Mineralization of Zemo Svaneti is considered in the article connected to the anticlinorium of

Great Caucasus range. The hydrohermal changed zone is separated and the type of mineralization

determined there, the Word'’s largest deposits, are described, located in the same conditions. Coming from

these data there is the perspective of mentioned Gold-Mineralization. Bibl. 22 (6 in English, 8 in Georgian, 8

in Russian).

Key words: Sakeni intrusive, Gold ore-manifestation, Quartz-gold association, Izotopic system, Protolith,

Anatexis.

SECTION OF GEOFYSICS

UDC 550.83

THE GEODYNAMIC ASPECTS OF RATIONAL SYSTEM OF EXPLOITATION OF OIL
DEPOSITS. 0O.Husseynzadeh, N.LBabayev. ,,Georgian oil and gas". Ne20, pp. 118-121, Tbilisi, 2007,
(Russian).

As a ressult of the realization of complex geologyc-mining and geodynamic investigations on a
number of oil deposits in different regions it became possible to determine the influence of geodynamic
processes on the oilextracting rates. In addition the mathematical model has been developed that describes
the functional dependence betwen the constituent parameters. 2 il., bibl. 4 (in Russian).

Keywords: geodynamic, influence, oilextract, mathematical model, functional dependence.

UDC 550.831
ABOUT THE METHOD OF SOLVING FORWARD AND BACKWARD GRAVIMETRIC
PROBLEM FOR THE HOMOGENOUS VERTICAL ELLIPTICAL CYLINDER OF FINITE
EXTENSION. R. Managadze, G. Managadze, J. Bochorishvili, S. Gurabanidze. ,,Georgian oil and gas".
Ne20, pp. 122-128, Thilisi, 2007, (English).

On the base of the formula G. A. Gamburtsev

H( ——W ]d dy = ma(f 1,$)L(E n, ¢ adndg
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and the formulas of Ag field decomposition by the main harmonic moments

applied by A.B. Kudria for decision of the direct and indirect tasks of gravimetry on the bodies of the given

form, it is got by analitic decision on the homogenous vertical eliptic cylinder with eventual spread. Thus,

accuracy of the identification of the geology- geometric parametres is 1%. The formula is given for Ag field

calculation in case when the attractive point displaces inside the unknown body alongside Z, Z=0to £ o0 . 2

il., tab. 2, bibl. 8 (in Englishe).

Key words: elliptical cylinder; forward, backward gravimetric problem, harmonic moments, Gamburtsev's
formulas.

UDC 551.54+550.348
ON SIEZMIC NATURE OF LONG TERM (T=0,5-4 H) VARIATION OF IONISPHERE LEYER
CRITICAL FREQUENCY. G. Zuroshvili, L. Zuroshvili, N. Khundadze. ,,Georgian oil and gas". Ne20,
pp. 129-131, Thilisi, 2007, (Georgian).

On the basis of the experimental data the probability conclusion is made: on seismic nature of
atmosphere and ionosphere disturbance by the Earth seismo-gravity oscillation. 4 il., bibl. 7 (in Georgian).
Keywords: seismic, gravity, oscillation

TRANSFORMATION OF ENERGY REHABILITATION TYPES, EQUIPMENT
AND COMPLEXES ON ITS BASE

UDC 620.9+339.92
INTERNATIONAL ENERGY OUTLOOK 2006. L. Mikaberidze, V. Losaberidze, T. Dondua.
,,Georgian oil and gas". Ne20, pp. 132-140, Tbilisi, 2007, (English).

The paper deals with the possible development of world oil industry in relation with other industries
from the perspective of world economy. In presented paper the following subjects are analyzed: The world oil
market, world oil demand, the trend of oil prices, possibility of expansion of OPEC production capacity and
non-OPEC supply of oil.

Keywords: world oil market, oil demand, oil supply, “OPEC” (Organization of Petroleum Exporting Countries)

SECTION OF DRILLING TECHNIQUES AND TECHNOLOGY;
AUTOMATIZATION OF CONTROL

UDC 622. 244

INVESTIGATION OF THE GRAPE PRODUCTION REMAINS EXTRACT FOR RETARDING
THE TAMPING SOLUTION THICKENING. G. Varshalomidze, V. Khxitarishvili, N. Machavariani,
T. Sarjveladze, M. Oniashvili. ,,Georgian oil and gas". Ne20, pp. 141-145, Thilisi, 2007, (Georgian).

The tamping solution thickening period should suffice for pumping the necessary volume of the ready
solution into the consolidation pipe string. In should be pumped out of the pipe before the cement thickening
takes its start, that is it must flow continuously. For this purpose on the basis of the researches the grape
production remains extract had been selected to develop the tamping solution as the thickening retards.

Application of tamping solutions prepared on this basis is quite effective for the highquality
cementing of the well in geologic-technical conditions. 2 il., tab. 1, bibl. 4 (2 in Russian, 2 in Georgian).

Key words: grape product remains extract, tamping solution, thickening, well cementing.
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UDC 622.24
EVELUTION PROGNOSIS IN DRILLING. I. Goguadze. ,,Georgian oil and gas". Ne20, pp. 146-149,
Thilisi, 2007, (Georgian).

The article deals with the "increase" and "drop" changes during the time in the evolution systems in
which the whole system functional data are accumulated that may be expressed in a definite trajectory Z(b)
state space. Complex systems are subivided into subsystems. As the modelling of a certain line separately is
easy the total value for passing the cut and the mechanical velocity period of drilling are approximated and
the results coincide with the rock lithological composition data. Ninotsminda Fied wellhole #100, company
"Kanargo", Georgia. 1 il., tab. 1, bibl. 9 (5 in Russian, 4 in Georgian).
Keywords: evolution, prognosing, stratigraphy, increase, drop, trajectory.

UDC 622.244.442

APPLYING SPECIAL RESEARCH EQUIPMENT FOR OPTIMIZATION OF THE
DRILLING PROCESS. v. Khitarishvili, N. Machavariani, M. Asatiani. ,,Georgian oil and gas".
Ne20, pp. 150-156, Tbilisi, 2007, (Georgian).

To choose the determination and condition for rock drilling ability the experiments had been carried
out on the adequate stand. It is connected with the drilling process optimization, in particular, with the
rockdestructing tool wear in order to define the rock drilling ability and drilling regime rational parameters.
Applying the results of the research carried out for determination of the effective fluid components and
lubricant properties will considerably increase the drilling technical-economical indexes while drilling the wells
under prospect. 1 il., tab. 2, bibl. 6 (in Geogian).

Key words: Drillability of rocks, arguments of drilling practices, deterioration, rockdestructing tool.
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CEKUMNA SKOHOMUKU U MAPKETUHIA

YOK 624:24
NMPUMEHEHUE BEPOATHOCTHO-CTATUCTUYECKUX METOAOB NPU rMMOPOTEPMO-
OUHAMUYECKUX UCCNEOOBAHUAX U AHAJIU3E PA3PABOTKU B HE®TEMA30[00-
BbIBAIOLLEW NPOMbILLUNTEHHOCTW. Bapwanomugse I., Konaga I, loryanse WU., Xape6asa LU.
/[HedpTb 1 ras Npyaun. Téunmcum, Ne20, 2007, c. 19-25 (pya.).

lMpencTtaBneHbl 06beKThl HedTerazogobbiBalOLWMUX 3anexen, Kak CrioXkHble MHOrOYHKLMOHamNbHble
CMCTEMBI, NOBbILeHe 3(PEKTUBHOCTM KOTOPbIX TpebyeT peLlleHns HEeKOTOPbIX TEXHONOrMYECKMX Meponpu-
ATUA N NPOBEAEHNE KOTOPbIX BO3MOXHO Ha OCHOBE BEPOSATHOCTHO-CTAaTUCTMYECKUX MeToaoB. [Npeumyuiec-
TBO AaeTcs npuHumny MapeTo Ha OCHOBE TEOPWUM MapKOBCKOW Lieny U NepexodHoro ypasHeHus Konmoropo-
Ba. /n. 2, 6ubn. 4 (3 rpys., 1 pyc.).
KnioueBble cnoBa: npuHumnn MNapeTo; HedTerasoHOCHOCTb; MPUHATUE PELLEHUS; CUCTEMHbIN aHanms; CUHTES.

YOK 622.013

3KOHOMMYECKMA PUCK B HE®TAHOU U TA30BOA MPOMbILUNEHHOCTMW.

Capuumenus P., Tabatapgse I'. //HedTb 1 ras Npyaun. Téunmncn, Ne20, 2007, c. 26-31 (Mpys.).
Oxapaktepu3oBaH 3KOHOMUYECKUA PUCK B HE(PTAHOW N ra3oBOM MPOMBILLFIEHHOCTM U AaHa OLEeHKa

puvcka C 3nemMeHTaMu MaTeMaTU4eckon cTatucTuki. OOpalleHO BHUMaHME Ha TPyAHOCTb 3hEKTMBHOIO

NPUMEHEHNST METOOOB YNpPaBneHUst puckamMmn B pearibHOCTU NOCTCOBETCKOW [py3un 1 Tex CpeacTs, KOTOpble

HeoOxoaMMbl ANng yrnybneHms nccnegoBaHnst pucka B TEX YCINOBUSAX, KOr4a Ha NepegHui niaH BbiaBUraeTcs

npuBnekaTenbHOCTb PUCKa NMPM OCBOEHMU B CTPAHE MUHEPAnbHbIX PECYPCOB M NpMBieYeHn B 3Ty obnacTb

nHBecTuumi. bubn. 7 ( 4 rpys., 3 pyc.).

KnioueBble cnoBa: puckK; addeKTUBHOCTb; Npubbinb; Ao0Xon; WHBECTMUMM; yepb; npuBnekaTtenbHOCTb

pvcKa; oLeHKa pucka.

CEKUUA MATUCTPAJIbHbIX TPYBOMNMPOBOOOB

YK 553.068(47.93)

MCCNEQOBAHUE KOPPO3UOHHOIO COCTOAHUA MATUCTPAJIBHOIO TPYBOIPO-
BOOA. Cuxapynuase 3., Maucypagse [l., Takagse W., Oxawwm I, Bonotawsunu I. //HedTs 1 ras
py3nun. Tounmem, Ne20, 2007, c. 32-37 (Ipys.).

PaccmoTpeHbl BONpoChl UCCnefoBaHNA KOPPO3MOHHOIO COCTOSIHMS MaructpanbHoro TpybonpoBoaa
N pa3paboTkyn MEeTOOMKM MHTEepnpeTauun, a Takke pesyrnbTaTbl 3KCMepUMEHTarnbHO-NOMEBLIX MUCCrenoBa-
HWUI, NpoBeAeHHbIX B BocTouHom Mpy3nmn Ha yyacTtke Carypamo — KpacHbiin MOCT.

Ons onTumMu3aumMmM uccrnegoBaHU KOPPO3MOHHOMO COCTOsIHUS TpybornpoBoga LienecoobpasHo
NCNonb30BaHNME MaTeEMaTMYeCcKoro MinaHMpPOBaHUSA 3KCMEePUMEHTanbHbIX UCCrnedoBaHun. MaTtemaTuyeckas
OLleHKa KOPPO3UOHHOrO COCTOSAHUSI MPOBOAUTCH peLLEeHUEM CUCTEMbI NIMHENHbIX ypaBHEHUN. B pesynbTaTe
MHTEprpeTauun NomneBbIX — 3KCNEPUMEHTANbHbLIX UCCNeaoBaHWMI BOOMb ra3onpoBOAa YCTAHOBIEH YAerb-
HbIi BEC OTAEMNbHbIX PUCK-PAKTOPOB; 3ahUKCUPOBaHbI YYACTKN BbICOKOM, MOBLILEHHON, CpeaHer U MeHb-
LIen KOPO3NOHHOCTU. Mn. 2, 6ubn. 5 (2 pyc., 3 aHr.).

KnioueBble crnoBa: TEXHUYECKNN KPUTEPUN; pUCK-CPaKTOP; OCTaTO4YHas NPOYHOCTL; CKOPOCTb M3HOCA; 3anac
NPOYHOCTH; aaresusi.
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YOK 551536

OUEHKA PACHETHOIO MAKCUMAJIbHOIO PACXOOA BOAbl HA NEPECEYEHUAX
TPYBOMPOBOOAMMU PEYHbIX PYCEIL. rpuronus ., Tpananase B., Bpersagse I'. //HedTb v ras
Mpy3un. Téunucn, Ne20, 2007, c. 38-42 (Mpys.).

B paboTte npeacrtaBneHbl BONPOCHI, CBA3AHHbIE C KONMYECTBEHHOW OLEHKON pUCKa ororneHus Tpybo-
NpOBOAOB MpuW NOABOAHbLIX Nepexofax, onpeaerieHNneM pacdeTHOW BEPOSATHOCTU MPEBbILUEHUA Makcumarb-
HOro pacxoga Bofbl U OLIEHKOW pacxodoB BOAbl, OTBEYaoLMe NPUHATBIM BEPOATHOCTAM MX MPEBbLILIEHNS.
Mpu yBennmyeHun macwtaboB (pyHKUMOHMPOBaHNS HeddTErasonpoBOAOB yBENMYMBAETCS PUCK BO3AENCTBUSA
Ha okpyxatwyto cpedy. Npy 9TOM B pasHbIX CTpaHax CyLLeCTBYIOT pasHble Moaxodbl K pacyeTtam Makcu-
MarnbHbIX pacxodos BoAbl. [oaTomy Heobxoanmo padpaboTaTb eanHble HOPMATMBHBIE aKTbl, KOTOPbIE AaayT
BO3MOXHOCTb ©ofiee HagexHo 1M No eanHON MEeToAMKe pellatb 3T Bonpockl. Tabn. 3, 6ubn. 6 (1 rpys., 3
pyc., 1 aHr.).

KnioueBble cnoBa: pacyeTHas BEPOATHOCTb; MakCMManbHbIN pacxon BoAbl, (PyHKUMA pacnpeaeneHus.

YOK 677.1/.5

OUEHKA HAMNPAXEHHO-OE®OPMUPOBAHHOIO COCTOAHUA METOOOM OBPAT-
HOIO PACCEAHWUSA. Baxtaase Ox. Kpuctecnawsunu 3., Hapeknuwsunu H. //HedTs 1 ras Mpysuu.
Tounucn, Ne20, 2007, c. 43-48 (Ipys.).

CnoxHble nepexoaHble MPOLECCHI, KOTOPbIE MPOUCXOASAT B KOHCTPYKLMSAX, Bbi3BaHbl AUHAMUYECKMU
npoueccaMmu nNpu UccnegoBaHWM BOSOKOHHO-ONTUYECKMMY CBETOBOA4AMW, METOAOM 0BpaTHOro paccevsa-
Husi. OBpaTHOe paccesiHne U3MepseTCcs C MOMOLLBIO pedrieKToMeTpa.

B pednekromeTtpe 3anucaHa pecbnektorpamma, Kotopas npeacrtasnser obpaTHopaccenBaloLLyto
KPVBYIO Ha BCHO OJIMHY CBETOBOAA, KOTOpas Bbl3dBaHa pasHbiMu npudnHamu. Un. 5, 6ubn. 4 (1 rpys., 2 pyc., 1
aHr.).

KnsyeBue cnoBa: BONIOKOHHO-ONTUYECKNE AaTUMKN; oOpaTHOe paccesiHue; pedrekToMeTp; pediekTorpam-
Ma; HanpshkeHHo-geopMUPOBaHHOE; COCTOSIHNE KOHCTPYKLUN.

YOK 622.648.23:532.595.2
NMPUYUHBI U YCNOBUA BO3HUKHOBEHUA PE3KUX KONEGAHUA OABNEHUA B
HAMOPHbIX NMMOPOTPAHCIOPTHbIX CUCTEMAX, PEKOMEHOALUU ONA UX YCTPA-
HEHUA. Maxapagse .M. //HedTb 1 ras Mpyaun. Téunucu, Ne20, 2007, c. 49-60 (Pyc.).

PaccMoTpeHbl NpUYMHBI U YCNIOBUS BO3HUKHOBEHMWS pe3kMX kornebaHuin AaBreHust Mpu nepexogHbix
N HecTauMOHapHbIX NPOLLECCax B HAMOPHbIX MMOPOTPAHCMNOPTHLIX CUCTEMaXx, TPaHCMOPTUPYIOLLMX TBEpAble
Cbinyyne MaTtepuvanbl NPy pasnuyHbIX CXemax Mnojadu rMapocMecer, MocpeAcTBOM WHAMBUAYaNbHO WNv
nocnefoBaTeribHO BKITIOYEHHbIX LeHTPOOEXHbIX FPYHTOBLIX HACOCOB M YrNIECOCOB; HA OCHOBE WX aHanusa
JaloTcA pekoMeHaauuu Ans npefoTBpalleHnst KonebaHui B 3HaAUYMTENbHbIX Mpefdenax Wnu npoTeKkaHus
MPOLIECCOB B KOHKPETHbIX YCMOBUSIX MO BO3MOXHOCTW MMABHO, MPU M3MEHEHWU CKOPOCTU U [aBMeHusl B
gonyctumbix npegenax. n.7, 6ubn.10 (8 pyc., 2 aHr.).
KnioueBble cnoea: mMaructpanbHble TpyGonpoBoabl; LEeHTPOGEXKHbIE HAaCOChl; AaBMeHWe; rmapaBnnyeckin

y4ap; HecTaunoHapHbIe MPOLECCHI; NEPexXoiHble NPOLECChI.
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YOK 677.1/.5

MATEMATUYECKOE OBECIMNEYEHUE YCTAHOBJIEHUA O4YAIroB MNMOBPEXOEHUA
NYTEM 3AKPEMNEHWUA OMTUYECKOIO BONOKHA B BUOE NABUPUHTHOWU CNMU-
PAJIU B KAPKACHbIX KOHCTPYKUUAX. Baxtanse O., Kpuctecnawsunu 3., Augxanapuase T.
/[HedpTb 1 ras Npyaun. Téunmcum, Ne20, 2007, c. 61-65 (Ipy3.).

PelweHa 3apaya onpeaeneHns NoBPEXOEHUN B KapKaCHbIX KOHCTPYKUMAX C MOMOLLbH paspbiBa
ONTUYECKOro BOSOKHA, KOTOPOEe 3aKpenmnsatT BHYTPU KapKaca KOHCTpyKumu. MaTtemaTuyeckm gokasaHo, 4To
TOYKa paspbiBa ONTUYECKOro BOMOKHA, MMerowero opmy nabupuHTHOW cnupanu, MOXeT ObiTb TOYHO
onpefeneHa npy NOMOLLM HECIOXHOW nporpamMmbl.[1peanoxeHHOe HOBLUECTBO NO3BONSAET NOMy4UTb Henpe-
PbIBHYH MHCPOPMALIMIO O COCTOSIHUM KapKacHOro 34aHus, T.€. OCYLLEeCTBUTb MOHUTOPUHI CTPYKTYPHOW Lienoc-
THocTW. Un. 6, 61bn. 5 (rpya.).

KnioueBble cnoBa: NabUPUHTHbIN BONTOKOHHO-ONTUYECKUI AaTYMK; KapKacHble KOHCTPYKLMMW; KOOPANHATHbIE
TOYKW.

YOK 677.1/.5
MATEMATUYECKOE OBECIMNEYEHUE YCTAHOBJIIEHUA O4YArA nNOBPEXOEHWUA
NYTEM HABUBKW ONTUYECKOIO BONNIOKHA B BUOE NABUPUHTHOW CMUPAIU HA
MAMCTPAINBbHbIA TPYBOMNPOBOL. Baxranze Ox., Foryaase W., Anpgxanapuase T. //HedTb 1
ras 'pyavn. Tounmcm, Ne20, 2007, c. 66-71 (py3.).

PelweHa 3agaya onpegeneHvs NoBpeXxaeHWi B MarnctpansHoM Tpybonposoge ¢ NOMOLLbIO paspbl-
Ba ONTMYECKOro BOMOKHA, KOTOpOE HaBuBatoT Ha Tpybonposod. MaTemaTnyeckn goka3aHo, 4TO TOYka pas-
pbiBa ONTUYECKOro BOSOKHA, MMetowero opmy nabupuHTHOM cnupanu, MoxeT BbiTb TOYHO onpegeneHa
npu MOMOLLM HECMOXHOW nporpammbl. [peanoxeHHoe HOBLUECTBO MNO3BOMSET MOMYYUTb HEMNpepbIBHYHO
WH(OPMaLMIO O COCTOSIHUM TPYOOMNpPOBOAa, T.€. OCYLLECTBUTb MOHUTOPUHT CTPYKTYPHOW LienocTHocTh. Un.
5, 6ubn. 4 (rpys.).
KnroueBble cnoBa: maructpanbHbii TpyBonpoBod; BOMOKOHHO-OMTUYECKAs HUTb; NabupuHTHasA chnvpans;

KOOpAMHATLI TOYKM OTPbIBA; MatemaTnyeckoe obecrnedeHue.

CEKUUA MEOJIOIMH

YOK 551.24.553.9(479.22)
rMYBUHHOE CTPOEHUE NPUBPEXXHOM NONOCLI 3ANAQHON PY3UX NO UHTEP-
NMPETALUUM CYLLUECTBYIOLUUX TEOPUIUYECKUX WUCCNEOOBAHUW. [Oxukms H.,

O6panuaze H., Xynpaase H., Baxanusa [1. //HedTb v ras Npyaun. Téunncn, Ne20, 2007, c. 72-80 (Ipys.).

B pesynbTaTe NpoBeOeHHbIX Ha MPOTSKEHUN paga NeT pasnuyHbiX BUOOB reodusmyecknx mnccne-
OoBaHWi B npegenax nobepexba 3anagHow ['py3any u npuneratollern aksatopum YepHoro mMopsi oT4eTMBO
BbIPMCOBbLIBAETCS rMyOUHHOE reonorMyeckoe CTPoeHWe MO OTAEfbHbIM YCIOBHBIM CENCMUYECKUM FOpu-
30HTaM ME3030MCKMX OTIIOXKEHWI, YTO a0 BO3MOXHOCTb MOCTPOUTL CTPYKTYPHYIO KapTy, KapTy BPEMEHHbIX
CKOPOCTEN, CXEMbl U CENCMUYEecKme Npodunn, KotTopble BbiNM yBA3aHbl C pa3pesamMun CKBaXKWMH pasnmMyHOM
rMyOuHbl M HasHayeHusi. dTa WHTepnpeTaumss MMeeT OOoMnblioe 3HAYEHWE B CMbICIIE OTKPbITMS HOBbIX
3anexen HedTU U rasa Ha Tepputopun [pysmn. B ctatbe nogpobHO paccMOTpeH BOMPOC TECHOW CBS3U
rMyGUHHOIO reonIorM4EeCcKoro CTPOEHNST PaCTONOXEHHbIX B Mexaypeyubn ProHun - MHrypu o6bekToB passeakm
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C reoriorm4eckyMm CTpoeHvem aksaTopuu YepHoOro mMops u C nepcnekTnBamum HedTerasoHocHoctu. Un. 2,

6unbn. 2 (rpys.).

KnioueBble cnaBa: celiCMUYeCKME WCCNedOBaHWs; paspbliB; M3OMUHWSA; CTPYKTypa; BPEMEHHOW paspes;
WHTepnpeTaums; CKBaXKnHa.

YOK 551.8.763.1

KOJMIMYECTBEHHOE COOTHOLUEHUE OCHOBHbLIX ®AYHUCTUYECKUX KOMIIEK-
COB B BATCKO-TUTOHCKUX OTIIOXKEHUAX TPY3UWU. Nomunapse T.A., Lepetenn WU.0.,
Toppwma B.A. //HedTb 1 ras Npysun. Tounmcum, Ne20, 2007, c. 81-86 (Pyc.)

AHann3 6aTcKo-TUTOHCKUX MOPCKUX hayHUCTUYECKMX KOMMNIIEKCOB [py3MmM nokasarsn, YTto Ha YypoBHEe
pPOAOB UX KONMYECTBEHHOE COOTHOLLEHME JOBOJIbHO M3MEHYMBO. KOnNnMyectBo pogoB aMMOHUTOB JOCTUMaeT
MaKCMMyMma B KESNTIOBENCKOM Beke, a MUHUMYM NPUXOAUTCA Ha cpedHe-no3gHeokcdopackoe Bpems. MNpotu-
BOMOJIOXKHAsA kapTuMHa HabniogaeTcsa B pacnpocTpaHeHuuM KopannoB BO BpemeHW. OHM BecbMa peako
BCTPEYalnTCa B KennoBee, a MakcumyMma pasBuTUS JOCTUraloT B cpefHe-nosgHeokcdopackoe spems. Yto
Xe KacaeTcs MUKpodayHbl, MUK MX KONMYECTBEHHOTO MakCUMyMa Takke NMPUXOAMTCSA Ha cpegHun okcdopa.
Ha sToT nepuop BpemMeHn coBnagaeT v 3Tan MakCMManbHOro pas3BuMTUS KopanmnoBbiX prdoB 1 3apnudoBbIX
naryH, 4to, C OPYrov CTOPOHbI, CO34ano kparHe HebnaronpusTHble YCNoOBUSA AN pacnpocTpaHeHns 1 pa-
3BUTMSA ammoHoungen. Tabn. 1, 6ubn. 19 ( 3 aHr., 16 pyc.).

KnsauyeBue cnoBa: ['py3us; 6aTCkMn; KeNnoBENCKNIA; OKCOPACKNN; KUMEPUOXKCKUIN; TUTOHCKUIN; aMMOHUTBI;
BuocTpaTturpacums.

YOK 551.(479.22)
BNMUAHUE PA3PbIBHbIX HAPYLLEHUA B BEPXHEW YACTU KOPbl C MOMOLLbIO
METOOA TPAHC®OPMAHT NPABUMETPUYECKUX U MEOINEKTPUYECKUX MONEWU
TEPPUTOPUU NMPUTBUNUCCKOIO PAUOHA. XyHganse H.W. , Pycaase A. U., Apananm 3.A.
/[HedpTb 1 ras Npyaun. Téunmcm, Ne20, 2007, c. 87-97 (Pyc.).

Ha ocHoBe rpaBMMETPUYECKMX W FEe03MEeKTPUYECKUX WCCMNeaoBaHUN TPaHCOPMaHT Momny4veHbl
KpUTEPUM ONS BbISIBMEHUS] TEKTOHUYECKMX HapylleHui BOonb npodunsa Xpamu-Camropu-Anasanu. Cpeau
HUX: BapuauuoHHass aHomanusa A(g TpaHcdhopMaHT 5Ag(X)AHp,peeBa; ocTaTovyHas aHomanusi - R(g)

2

CakcoBa-Hurapga; aHomanusi BTOPbIX BepTUKalbHbIX NPOU3BOAHbIX Ag ——g OnbknHca n PeseHbaxa;
oz

MOIHBIA HOPMUPOBaHHBIN rpagneHT Ag -Gy (X, Z) BepeskunHa, ocpegHeHHbIN napameTp NOSHOro HOPMUPO-

BaHHoro rpagventa - Gy (X) Yesapu; apdeKTUBHBIN NapameTp reoanekTpUyeckoro noss - p,'<H Knpu-
yeka, a Takke BbiAeneHve B BepTvkanbHOM rnone AQ 30H BbICOKMX W HU3KMX rpagueHToB (3Bl v 3HI), u3

koTopbix 3BI" ykasbiBaeT Ha MeCToHaxoxaeHue pasnomMoB, a 3HIM - pacnonoxeHne reonormyecknx CTpyKTyp
OTINOXEHUN 0CaZKOB Me30-KaHO30S1.

ConocTaBneHne gaHHbIX KPUTEPUEB TPaHCHOPMAaHT C pe3ynbTaTtamu cercMmopasBenkm u GypeHus
Nno3BONWUIO PEKOMEHOOBATh 3arnoXeHWe pa3BefoYvHOM CKBaXkWHbl, rmybuHon 5,0 kKM, B CBOOOBOM 4acTu
CauxeHucckon CTpykTypbl [Nputbrnnucckoro pamoHa ans BCKpbITUA HeTErasoHOCHOrO OTOXEHMS CPeaHEero
aoueHa. Un. 6, 6ubn. 20 (1 rpys., 1 aHr., 15 pyc.).

KnrouyeBue cnoBa: aHTUKIMHAINb; CUHKITMHAMb; aHOManwus CuUmbl TSXKECTU; CEMCMOrpaBnTaLus; reoanekTpu-
Yyeckoe nore; bypeHue.
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Y[OK 550.8:551.35

MEONOMMYECKOE CTPOEHUE BOCTOYHO-YEPHOMOPCKOW BMAOWHLI C TOYKU
3PEHUA NMEPCMNEKTUBblI HA TA3BOHOCHOCTbD. rarya C. lNoca6epuase B., Baxanma [.
Okpyawsunu J1. //HedTb v ras Npysuun. Téunmncn, Ne20, 2007, c. 98-110 (Mpys.).

MHoroneTHme reonoro-reoumanyeckme NCCcnegoBaHns BeayLUMK crieumanmctaMmn npu4epHOMOPCKMX
cTpaH BocTtoyHo-HepHoMOpCcKko BNaauHbl U AaHHbIe BypeHns pasHOro HasHauYeHus CKBaXkWH B npegenax 3anag-
HoM (KONXmacKon) 30HbI MOrpy>KeHUst 3aKaBKa3CKoOM MEXIOPHON 06MacTy yka3biBaloT HA TECTHYHO CTPYKTYPHYHO
CBSI3b 06EenX TEKTOHMYeCKux eauHul. [pyu 3TOM  MHOroYMCrneHHbIe MOBEPXHOCTHLIE BbIXOAbl, HedTerasonpo-
SIBMEHMS B npouecce OypeHus 1 Hanvune 3anexen B npegenax 3anagHon [py3nn, BMecTe C BO3MOXHO 6Gora-
TbIM COOEPXKAHMEM YINEBOOOPOAOB B BOCTOYHOM YacTu akBaTtopun YépHoro mopsa (MeTannoBbigeneHns co gHa,
BbICOKasi KOHLEHTpaUMs rasorngpatoB, y4acTkv rps3eBOro ByfKaHM3Ma U avanepmama), SBHO yKasblBaloT Ha
NepCrneKkTMBHOCTb HEPTEra3OHOCHOCTN OCaA04HOro Yexna BocTtouHo-YepHOMOpCKor BnaguHbl.

[Mpn 3TOM B HOro-BOCTOYHOW Y4acTu MocnedHelr MOWCKOBBIM WHTEPEC CBA3LIBAETCA C MOLLHON
ManaHoBow dhopmauuen (5km) onuroueH-NNnoLieHa, a B CEBEPO-BOCTOYHOM YAaCTM OHU SABMAKOTCSA NOMNYTHBIM
novckoBbIM 06beKkTOM (80 1500M) ME3030MCKMX TEPPUreHHO-KapboHaTHBIX OTNOXEHWI (BepxHuUi Baroc-6ar,
BEPXHSAS topa 1 BepxHui mMen, BMmecte Ao 2500-3000 m).

Ha ocHoBe aHamnu3a reonoro-reousanyeckMx MCCreaoBaHWn B akBaTOpuMM M AaHHbIX OypeHus B
npegenax npebpwkHon Yactn 3anagHon py3un , BbISIBNIEHbI MHOTOYMCIEHHbIE aHTUKMMHAMbBHbIE CKIaOKu
CyLUKN, MOpSi, CBSI3@HHbIE C HUMMW MNYOUHHbIE CTPOEHWsSI KOTOPbIX MO pa3HbIM YacTsIM BrNaduHbl MOKa eLué
TpebyloT AeTanbHbIX reodU3n4eckux UccrnegoBaHU, C Lenbilo YTOMHEHWS nepBOOYEepeHbIX MOUCKOBbIX
0OBbEKTOB Ha HedpTb 1 ras. Un. 7, Tabn. 1, 6ubn. 9 (pyc.).

KnroueBble cnoBa: HedTb; ra3; MeTaH; CTPYKTypa; OTNOXEHWS; Ananunp; aksaTopus; rasornapaTbl.

YOK 553. 048
PYOOMNPOABNEHUA BEPXHEA CBAHETUWU, AHAINOIWU, NEPCNEKTUBbI. Bnyawsunu 1.,
Nunaptuna T., M3upuwBunn T. //HedTb 1 ras MNpyaun. Téunmecn, Ne20, 2007, c. 11-117 (Fpy3.).

B ctatbe obbeauHeHbl pesynbTatbl 15-neTHen paboTbl NONEBbIX U KameparnbHbIX UCCNeaoBaHUN.
KpaTko oxapakTepu3oBaHbl pyaonposiBnieHus 3ornota BepxHen CBaHeTun, pacCMOTPeHbl WX aHanoru,
BblCKa3aHbl CoobpaxeHus 06 nx nepcnektmeHoctn. bubn. 22 (6 aHr., 8 rpys., 8 pyc.).
KnioueBble cnoBa: CakeHCKUIN MHTPY3WB; PyadonposiBfieHne 30510Ta; KBapL-30110TocoAepKallas accoumaums;

N30TOMHbIE CUCTEMbI; MPOTONUTbLI; aHaTEKCUC.

CEKUUA TEOPUSUKA

YOK 550.83
MEEOAUHAMUYECKUE ACNEKTbI PALIMOHANBHOW CUCTEMbI PA3PABOTKW HEDTA-
HbIX 3ANEXXEW. MNyceiinzape O.11., Babaes H.W. /HedbTb 1 ras Mpyaun. Tummeu, Ne20, 2007, ¢. 118-121 (Pyc.).
B pesynbTaTe ocyLecTBNeHUs KOMMMAEKCHbIX reonoro-npoMbICIOBbIX U reOANHaMUYeCKUX Nccneqo-
BaHU Ha psge HedTAHbIX MECTOPOXOEHUN PasnuUyHbIX PErMOHOB yAanocb YCTaHOBUTb BNUSIHUE reoguHa-
MWYECKMX NPOLLEeCCOB Ha TeMnbl HedbTenssrneyeHus. [pn aTom pa3paboTaHa maTemaTMyeckass Mogerb, Onu-
CblBatoLLast 3Ty PYHKLUMOHATBbHYIO 3aBUCYMOCTb MeXy COCTaBMSALWLMMM UX napameTpamn. Un. 2, 6ubn. 4 (pyc.).
KnioueBble cnoBa: reonoro-npombICrioBble UCCefoBaHWs; reognHammnyeckne nccneaoBaHns; HedTenss-
neyeHve; matemMaTuyeckast Mogens.
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YOK 550.831
OB OOHOM CNOCOBE PELLUEHUA NMPAMOU U OBPATHON 3A0AY MPABUMETPUMU
HAOQ OOHOPOAOHbLIM BEPTUKAJIIbHBIM 3NMNNMUMNTUMECKUM UWWNMHOPOM KOHEM-
HOIMO NMPOCTUPAHUA. Manaraase P.I'., Manarapse .., Boyopuwsunu X.P., N'ypa6anuase C.I".
/[HedpTb 1 ras Npyaun. Téunucn, Ne20, 2007, c. 122-128 (AHr.).

Ha ocHose cbopmynbl A FaM6ypu,eBa

”( ——W ]d dy = ma(f n,$)L(E . S e nds

n cbopmynbl pasnoxeHusa nonsa Ag Nno OCHOBHbIM rapMOHUYECKUM MOMEHTaM
n 2i+l

Ag(x,y,z)=>">a;J; +Q,

i=0 j=1
npumMeHsiembiMm A.B. Kyapst onst pelweHuns npsiMbix M 06paTHbIX 3agay rpaBMMeTpyM Hag, TENoM 3agaHHON
GopMbl, [aeTca aHanUTUYEeCcKUin Ccnocob pelueHus nNpsiMoM M obpaTHOW 3aday Hag O[HOPOOHBIM
BepTUKanbHbIM SNAUATUYECKUM LMAUMHAPOM KOHEYHOro npocTtupaHus. [lpudem, TOYHOCTb onpefeneHus
NCKOMbIX Feorioro-reoMeTpnuyecknx napameTpoB - B npegenax 1 % uvamepseMbix BenuuuH. [Jaetca Takke
dopmyna ansa pacdeta nonsa Ag, Koraa nputarmBaeMasi Todka nepemeLlaeTcs BHyTpU nccnegyemMoro Tena
BOonb ocun Z , ot Z4=0 go 6eckoHevHoCTH. Un. 2, Tabn. 2, 6ubn. 8 (aHr.).
KnroueBble cnoBa: npsimas 3agada; obpatHas 3agada; dopmyna MNamOypLeBa; rapMOHUYECKME MOMEHTHI;
ANANATUYECKUIA LIMITMHAP.

YOK 551.54+550.348
O CEUCMUYECKOW NPUPOAE AONTOCPOYHbLIX BAPUALIUNA (T=0,5-4 4) KPUTUYEC-
KON YACTOTbI CNOA MOHOC®EPbI. 3ypowsunu Ox., 3ypowsunu 1., Xynaaaze X.IL. //HedpTs
n ras pysun. Téunucu, Ne20, 2007, c. 129-131 (Mpys.).

Ha ocHoBe akcnepuMeHTarnbHbIX MaTepuarnoB cAenaHo BEPOSITHOCTHOE 3aKIiYeHne 0 celcMuyec-
KO npupoge BO3MYLLEHUS aTMOcdepbl M MOHOCKEPbI C MOMOLLB CENCMOrpaBUTALMOHHBIX KonebaHui
3emnu. Un. 4, 61bn. 7 (rpys.).
KnrouyeBble cnoBa: cericMmnyeckas rpaBuTauus; konebdaHue.

CEKUUA NPEOBPA3OBAHUA BO3OBHOBITAEMbIX BUOOB SHEPI UM,
YCTAHOBKU 1 KOMIMJEKCbI HA UX BA3E

YOK620.9+339.92
MEXXOYHAPOOHAA MNMEPCIMNEKTUBA 3HEPIUU - 2006. Muka6epuase J1. Nlocabepuase B.,
DoHpaya T. //HedTb v ras Npysun. Tounmncn, Ne20, 2007, c. 132-140 (AHr.).

MpenctaBneHbl BO3MOXHbIE TeHAEHUMN HEPTAHON MHAYyCTpUn. [NpoaHann3npoBaHo B LIEeNIOM COCTO-
SIHWe BCEMUPHOIO HE(TAHOro pbiHKA, PacCMOTPEHbI BONPOCHI NOTPEOHOCTU 1 NOCTaBkM HePTU, ee BCEMM-
pHasa ueHoBasi NonuTuka. Takke pacCMOTPEeHbl BOMPOCHI BO3MOXHOIo passutusa npomssonctea “OCOH” n
cHabeHust HedpTbio CTpaH, He siBnsoLmMXcs YneHamm “OCOH”.
KniouyeBble cnoBa: BCEMUPHbLIA HEPTSAHOM PbIHOK; MOTPEOHOCTL Ha HedThb; nocTaBka HedpTn; “OCIH"

(opraHusauusa cTpaH akcnopTepoB HedTH).
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CEKLUUA HOBOW TEXHUKU U TEXHOJIOMMU BYPEHUA, CUCTEM
ABTOMATUYECKOIO YNPABIJIEHUA

YOK 622. 244
UCCINEOOBAHUE OTXOO0OB BUHOIMPAOHOIO NMPOU3BOACTBA OANA 3AMELJIEHUA
HAYAJIA CXBATbIBAHUA TAMIMOHAXHbLIX PACTBOPOB. Bapwanomugse TI. X,
Xutapuwsunu B.3., MauaBapuanu H.A., Capaxsenagse T.[x., Onnawsunu H.I'. //HedTb 1 ras pyaun.
Tounncn, Ne20, 2007, c. 141-145 ((pys.).

Bpems Hayana cxBaTbiBaHUS TaMMOHaXHbIX PAcTBOPOB AOIMKHO ObITb [OCTATOMHbIM AN TOro
4YTOObI NPUrOTOBIEHHBIN TpebyeMbli 06beM pacTBopa 3akadaTb B KOMIOHHY 06cafouHbIX TPYS 1 NpokayaTtb B
3aTpybHOE NPOCTPaHCTBO A0 Havana CxXBaTbiBaHWS TaMMOHaXKHbLIX pacTBOPOB, T.€. OH AOIDKEH BbiTb Teky-
yuMm. [Ins aToro, ¢ uenbo 06paboTkM TaMNOHaXHbIX PACTBOPOB Ha OCHOBE UCCreAoBaHWN, Obinv BbiGpaHbI
OTXOAbl BWHOrPaHOr0 MPOM3BOACTBA-IKCTPAKTbl, KaK 3aMeAnuTenu CxBaTbiBaHWsS TaMMNOHaXHbIX pac-
TBOPOB. [NpYMeHeHne TaMMOHaXHbIX PACTBOPOB Ha OCHOBE JKCTPAKTa B KOHKPETHbIX Fe0fIoro-TEXHNYECKMX
YCNoBMAX NpeAcTaBnseT oAHO M3 3MEKTUBHBIX CPeACTB AN Ka4eCTBEHHOrO LIeMEHTUPOBAHMNSI CKBaXWH.
Wn. 2, Tabn. 1, 6ubn. 4 (2 pyc., 2 rpys.).
KnrouyeBble cnoBa: 0TxoObl BUHOrpagHOro nNPOW3BOACTBA; AKCTPaKT; TaMMOHaXHbIe pacTBOPbI; Hadvano

CXBaTbIBaHWS; LEMEHTVPOBAHNE CKBAXXMH.

YIOK 622.24
SBONMIOUMOHHOE NPOMrHO3UPOBAHUE B BYPEHUW. roryanse U.K. //HedTb 1 ras Mpyaum.
Tounncn, Ne20, 2007, c. 146-149 (I'pys.).

OcBelleHo n3meHeHue "pocta" n "nageHns" BO BpeMeHW B 3BOMIOLMOHHBLIX CUCTEMaX, B KOTOPbIX
aKKyMyrnupoBaHa BCA MHAOpMauust 0 OyHKLMU CUCTEMBI, KOTOPas OMUCBIBAETCS KPUBOWA Z(b) B npocTtpa-

HCTBE COCTOSHUN. CIOXHbIE CUCTEMBI AENATCHA HA MOACUCTEMbI, KOTOPbIE flerde MogenupoBath. [NpakTuyec-

KM cymMapHas BenuuMHa NpoxXodKuM U BpeMsi MEXaHNYECKON CKOPOCTM COBMaAatoT ¢ nokasaTtensiMm fMToso-

rmyeckoro coctasa ropHblx nopog HuHoummnHackoro mectopoxaeHnsa cks.Ne100 komnaHmm "KaHapro [xop-

ooxus". Un. 1, Tabn. 1, 6ubn. 9 (5 pyc., 4 rpys.).

KnioueBble cnoBa: 3B0OMOLMSA; NPOrHO3MPOBAHNE; cTpaTurpadus; AeTePMUHU3AUNS; pa3BUTHE; YMEHbLUE-
HWe; TpaekTopus.

YOK 622. 244. 442

NMPUMEHEHUE CMNEUWANBHOIO WCCNEOQOBATENLCKONO YCTPOUCTBA [ONA
ONTUMUIALIMAN NMPOLIECCA BYPEHUA CKBAXKWUH. Xutapuwseunu B. 3., Mayasapuanm H.A.,
Acatnanu M.T". //HedpTb 1 ras Npysuun. Téunucu, Ne20, 2007, c. 150-156 ([pys.).

Ha cteHge, ana onpegeneHns 6ypuMoCcTu ropHbix NopoA 1 Beibopa napameTpoB pexvma bypeHus,
NPOBOANIMUCE AKCNEPUMEHTBI C Lienbio onTuMmusaumu npouecca dypeHus; nccnegosancsa U3Hoc nopopopa-
3pyLUAKoLLEro UHCTPYMEHTA; yCTaHOBMNEHbl BypMMOCTb FOPHBIX MOPOA M NapameTpbl pexvnmMa 6ypeHus; onpe-
aeneHbl 9MEKTUBHbIE KOMMNOHEHTbI M CMa3o4Hble CBOWCTBA MPOMbIBOYHBLIX >Xugkocten. Mcnonb3oBaHue
pe3ynbTaTtoB NPOBEAEHHbIX UCCNEeAOBaHUMA MPU NPOBOAKE pa3BedOMHbIX CKBaXWMH 3HAUYUTENbHO YBENUYMT
TEXHUKO-3KOHOMUYECKMNe nokasartenu bypenus. An. 1, Tabn. 2, 6ubn. 6 (rpys.).

KnioueBune cnoBa: 6yprMOCTb ropHbIX MOPOA; NapameTpbl pexnma 6ypeHus; nsHoC Nopoaopas3pyLuaroLLero
WHCTPYMEHTa.
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