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VJIK: 551.763.333/335 (-924.76) A M. Mamenanuzaze

K CTPATUTPA®OUU MAACTPUXTCKOI'O 1 JATCKOI'O
APYCOB AT JAPUHCKOI'O TIPOI'NBA MAJIOT'O KABKA3A

ITpencraBnena un.-xkopp. AH I'pysuu, npod. M. Tomuunrsuru

PE3IOME: [lo Hammx uccienoBanuil B padotax B.I1. Penraprena m P.A. XanadoBoii mpuBOAWINCE TaHHBIE O

TOM, YTO B MCJIOBBIX OTJIOKCHHUAX AF[[apI/IHCKOFO npom6a, HECTIOCPCACTBCHHO HAa KaMITaHCKUX

HeJ'II/ITOMOp(I)HBIX HM3BECTHIKAX OOBIYHO 3aJIETAl0T MaaCTPUXTCKHUC OpFaHOFeHHO-O6J’IOMO‘IHBIe us3-

BECTHSKH CO CKyIHOH OpaxmomnomoBoi ¢ayHoi. Hammmu mccnenoBaHusIMH TTOATBEP)KACHO, ITO

B pa3pesax pons. [llaxOynar u 6acc. p. Xaunnuaii ArgapuHckoro mporuba Manoro Kaskasa Han

MaaCTPUXTCKUM ApPYyCOM TPAHCTPECCUBHO 3aJICTAIOT OTJIOKCHUSA HATCKOTO spyca. AB OKpecC-

THOCTSX cen. Maaarus, rae X. Anutomna u O.b. AnueB oTMeuany 0 TpPaHCTPECCUBHOM 3aJIeTaHUU

OpraHoOreHHO-00JIOMOYHBIX M3BECTHAKOB Maactpuxta (30-35 M) Haxg mneautoMopdHBIMU

HU3BCCTHAKAMH KaMIlaHa, HaAlllK MHCHUA HE COBIIaAarOT.

KJIOYEBBIE CJIOBA: ATnapuWHCKUH MpOTn0; cTpaTUTrpadus; MaaCTPUXTCKUA W NATCKUH SPYCH; MaacTPHX-

TCKHC OTJIOKCHMU, OpF&HOFGHHO-O@HOMO‘IHI)IC N3BCCTHAKH.

Mamenaansage AJiaJinH
Memxun orJbl,
K.I'.-M.H. BEyIIIUH Hay4-
HBIA COTPYIHUK
Wucrutyta reonorun HAH
Azepbaiimxana

1.BBenenue

[To nanueiM X. Anuroinia [3], B mpeaennax ATrIaprHCKOTO IMPo-
ru0a, OTIOKEHHUS MAaCTPUXTCKOTO sipyca BMECTE C IMOJCTHJIAIOLUIMMHU
KaMITAHCKMMH M3BECTHSKAMM COCTaBJISIOT IpeOHM HEOOJBIIMX BBICOT,
MpoTArUBaroUMXcs oT noc. Argapa 1o p. Teprep, a Takke B H0KHOM
HampaBJICHUH, BBIXOAS 3a Mpeaenbl ArjapuHckoro nporuda. B okpec-
THOCTSX Noc. Arzapa no ¢popamuHudepam oH BbIIEINUI 00a MOABApYca
MaaCTpUXTa: HUKHUM-TIPE/ICTABICHHBI H3BECTHSIKAMH CO CJIOSIMU
TJIMH U Tiec4aHuKoB (162 M) M BepXHMII—TIPE/ICTABICHHBIN MeCYaHHC-
TBIMM U OPraHOTE€HHO-JETPUTYCOBBIMM M3BecTHsKaMu (10 95 m). Ilo
€ro ke NaHHbIM, o p. Teprep B okp. cen. Mamaru3 MaacTpUXTCKUA
SApyC UMEET CUJIBHO COKpalleHHYI0 MouHOCTh (30 M) M mpejacraBieH
OesbIM CcT1a0O0MEeCUYaHUCTHIM HM3BECTHIKOM, B KOTOPOM PEIKO BCTpe-
yaeTcs rajibka.

2. OcHOBHAA YaCTh

[Tozxe Hamu [4] B pazpe3e Manarus u p. B 00JIOMOYHO-JIETPUTYCOBBIX M3BECTHIKAX OBLIN
oOHapyKeHbl JaTCKHe Opaxuomnoibl. ITH OOJIOMOYHBIE M3BECTHSIKHM y MOCTa, Ha IpaBoM Oepery
CapcaHrckoro BOJIOXpaHWINILA, TPUXOASAT B TEKTOHUYECKHM KOHTAaKT ¢ KAMIAHCKUMU EIUTOMO-
POHBIMU M3BECTHSKAMU M MMEIOT MOIIHOCTh 35 M. Hax 3TuMHM 00JO0MOYHBIMH M3BECTHSKAMHU C
YIJIOBBIM HECOTJIACMEM 3aJIETAl0T TJIMHUCTBIE Meprenau »oreHa. B 200 M OT mojomBel 30l€Ha
Ha0JI0/1al0TCS BBIXO/IbI IJIbIO KapOOHATHBIX MOPOJI, BETUYMHA KOTOPBIX JOCTUTAET 5-7 METPOB. DTH
TJIBIOBI TIPE/ICTaBIIEHbI TPYOOIETPUTYCOBBIMU U3BECTHSIKAMH, B KOTOPBIX COZIEPIKATCs MHOTOYHCIIe-
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HHBbIC PAaKOBHHBI MMO3JHEMaacTpuXxTckux Opaxmomox Crania ex. gr. Craniolaris (L.), Cyclothyris
magna lata Katz, Praenecthyris darvazensis occidentalis Katz.(cwm. puc).

[To Manou3BeCTHBIM IPUUMHAM Ha TPAHUILIE MENA U NTAJIEOT€HA BHIMEPJIU OCHOBHBIE PYKOBO-
JSIIME IS TIO3/THEro MeJia FPYIIbl OPraHUu3MOB—aMMOHHTHI, OEJIEMHUTHI, HHOLIEPAMBI, PYJUCTHI U
ap. OTcyTcTBUE TMpeACTaBUTENEH 3TUX MEPEUUCIICHHBIX (payH B pa3pe3ax 4acTo HE JaeT BO3MOXK-
HOCTH OTYETIIMBO OIIPEACIIUTh IPAaHUIly MEXIY MEJIOM M NaJeoreHoM. B aTtom ciydae, Ui ycTa-
HOBJICHUS CTPaTUTPa(UUECKOro MOJIOKEHUSI BEpPXHEH M HUKHEH I'paHul] MaaCTPUXTCKOIO sipyca, a
TAK)K€ IPAHULl MEXAY MAACTPUXTCKUM U JATCKUM SpycaMU HauOOJBIIMI MHTEPEC MPEACTABIISAIOT
OCTaTKH dXMHOMIEH 1 Opaxuonoa. bpaxnomnoabl 1 3XUHOUIEH SBISIOTCS MEPEXOSIIUMHI TPYIIIaAMU
OT Me3030s1 K KaifH03010. M3ydueHne ocTaTKOB 3TUX MCKOMAEMbIX, COOpaHHBIX HAMU B BEPXHEMEIIO-
BBIX OTJIOXKECHMSX, Pa3BUTBIX B MexAypeube Teprepuail u XaduWH4ai, MO3BOJIUIO BHECTH HEKOTO-
pbl€ YTOUHEHHUSI B CTPATUTPA(PUIO 3TUX OTIOKEHHH.

414 Munzevayperos sodoxp.

ITanm g
a
T

AHTE A

noc.hMagarm: , T
B Tepmep
Capeanzekos sodaxp. 4

moc WHOM

o Kenbamzap 1

. o Armam
0 X aHKeHIH
L]
1 LuzynH

IMacorrafh

] 20 M

| I

45 4% 47

CxeMaTH4ecKasi KApPTa Or0-BOCTOYHOT0 OKOHYAHMS
azepOaiikanckoii yactu Manoro KaBka3sa:
1-BBIXOIBI MAACTPUXTCKUX U JATCKUX OTIOKCHUH B paiioHE UCCIICTOBAHUS

B paspesax poxan. lllaxOymar, p. Xaunnuaii, 6acc. p. ['abapnavaii u ym. boraznepe Ham yna-
JIOCh ACTAJIBHO HU3Y4YUTHL COOTHOHICHUC MCKAY KAMIIAHCKUM M MAaaCTPUXTCKHM, B JIBYX IICPBBIX
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paspesax (poxn.lllaxOymar u p. XaunHuail), a Tak’kKe MAaCTPUXTCKUM M JATCKUM spycamu. B aTux
pa3pe3ax MaacTPUXTCKHE OTJIOKCHHSI HIMCIOT IIIUPOKOE PACIIPOCTPAHEHHE M COJIEPKAT B cede XOpo-
110 COXpPAHUBLIMECS OPraHUYECKUE OCTATKU (Opaxuornopbl, IXUHOMEN). JINTOIOTHUECKUI COCTaB
MaaCTPUXTCKHX OTJIOKEHHI BO BCeX HN3YUCHHEBIX pa3pe3ax IIOYTHU OI[I/IHaKOBHﬁ " BBIPAXXCH CBCTJIbI-
MU, CepOBaT0-6eJIBIMI/I, MNECYaHUCTBIMHU U OPraHOTCHHO-ACTPUTYCOBBIMU HU3BCCTHAKAMU C ITPOCJIO-
AMHU MGpI‘CJICﬁ " IUIOTHBIX MECYAHUCTBIX PACKPUCTAIIM30BAHHBIX HW3BCCTHAKOB. B »3tux otnoxke-
Husx Hamu ObuH cobpanbl Cyclothyris magna lata Katz, Praeothyris darvazenzis accidentalis Katz
1, B MeHbliel mepe, Crania craniolaris (Linn.), Cratirhynchia limbata mangylata Makrid et Katz,
C. retracta (Roem.), Kingena pentangulata (Woodw.), Orbientothyris sp., Conulus magnificus
d’Orb., Homoeaster tunetanus Pom., Echinocorys magnificus Goldf. u ap., cBunerenscTByromme o
NPUYPOYCHHOCTH ITOM TONIIM K MaacTpuxTckomy sipycy. Echinocorys magnificus Goldf. ssnsercs
30HAJIbHBIM BUAOM i BepxHero MaacTpuxTta Kpbimcko-KaBkasckoil o6iactu u 3akacnusi.

MoIHOCTh MaaCTPUXTCKUX OTJIOXKEHHH B paspeze poad. [llaxOymar coctaBiser 120 M, B
Oacceiinax p. Xaumnuaii—55 M, ['abapmauaii-60 M. B HampaBnenwn k cen. Majgaru3 MOIIHOCTh
MaaCTPpUXTCKHUX OTJIOKEHUH YMCHBIIACTCA U YK€ B OKPECTHOCTAX CaMOro CCJICHUA OHU ITOJIHOCTBIO
BKIIMHUBAKOTCA.

3. 3akaouenue

[To HamuMm HaOmoeHUsAM, B pazpesax poaH. [llaxOynar u 6acc. p. XaunH4ail Hax MaacTpu-
XTCKHM SIPYCOM TPAHCTPECCHBHO 3aJIETal0T OTIOXKEHHUS TAaTCKOTro sipyca. BBuay miuoxoi oOHa)KeH-
HOCTH YIJIOBOE HECOIJIacHe MEXAYy MaacTPUXTCKUM U JATCKUM sipycaMHu B paspesax p. ['abapnauait
u ym1. borazaepe HaMm He ynanoch HaOMIOaTh. A B OKpPECHOCTSX ceil. Majiarus, rje HeKOTOpbIe UC-
cienoBarenu [3,5] oTMedanu TpaHCTPECCUBHOE 3aJIETaHNE OPTaHOTE€HHO-00JIOMOYHBIX U3BECTHSIKOB
maactpuxta (30-35 M) Hax nenMTOMOP(HBIMHM U3BECTHAKAMHU KaMIlaHa, HAIIM MHEHUs HE COBIAJia-
IOT.

JletanbHble U nocOMHbBIE cOOpPBI (PayHbl B OPraHOT€HHO-00JIOMOYHBIX M3BECTHSIKAX paspe-
30B poaH. [llax6ynar, 6acc. p. XaunHuail u okp. cen. Maznarus B 1983 rogy no3Bojiuim HaMm ycTa-
HOBUTh TOYHBINA MX Bo3pacT. B wacTHocTH, cOOpaHHBIC HaMHU 3/1ech ocTatku Probolarina rionensis
(Anth.) u Probolarina faxensis (P0ss.) 13 opraHoreHHO-00JIOMOYHBIX W3BECTHSIKOB SIBIISIOTCS Xapa-
KTE€pHBIMHU U151 AaTcKoro spyca Kpbimcko-KaBkasckoit obnactu u 3akacmusi.
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YK 550.831 [.B. KanaHagge, T.lW. MuHgenn

O EAVWHCTBEHHOCTWU PELLEHUA OBPATHOW KOHTAKTHOM
3AIAYU TPABUMETPUU ONA CNOUCTbIX OBNACTEN

PE3KIOME: PaccmaTtpuBaeTca BOMPOC O €AMHCTBEHHOCTM pelleHUs ObpaTHOW KOHTAKTHOM 3ajauv rpaBUMETpUM Aaa CAOMUCTbIX
obnacteli. [lokasbiBaeTcsi, YTO pelieHMe 0bpaTHOW KOHTAKTHOW 3afauM ana cnouctbix obnacter ([1], p. 11) B
TPEXMEepPHOM NPOCTPAHCTBE EANHCTBEHHO B C/lyYae MeTarapMoOHUYECKUX NOTEHLMA/OB.

KNIOYEBLIE C/IOBA: obpaTHas KOHTaKTHas 3ajava rpaBUMETPUM; COUCTble 06/1aCTW; MeTarapMOHUYECKMEe MNOTEeHLManbl;

TPEXMEPHOE NPOCTPAHCTBO; HEOrPAHUYEHHbBIN LUANHAP.
1. BeBepeHue

B maHHOM cTaTbe paccmaTpMBaeTcs BOMPOC 06paTHOW KOHTAKTHOM 3a4ayM rpaBUMeETpUn
Ana cnouctbix obnacteli ([1], c.11) B TpexmepHom npocTpaHcTee R3.

[lokasbiBaeTcA, YTo peleHne obpaTHOM 3a4a4M rPaBUMETPUM B C/lydae MeTarapMoHKuYec-
KMX NOTEHLMAN0B eAUHCTBEHHO. OTMETUM, YTO U3yYeHMe 3TOM 3a4a4M Ha NAOCKOCTU ANA forapu-
dMUYECKMX NOTEHLNANOB HEBO3MOXKHO, NOTOMY YTO Jlorapudmmyeckoe aapo Ha 6eckoHeyHoCTU
HeorpaHuyeHo. MoKaxem, YTO aHaNorM4yHas CUTyauMa CyLLEeCcTBYEeT B TPEXMEPHOM MPOCTPAHCTBE

ANA HBIOTOHOBCKMX MOTEHUMAN0B, HECMOTPA Ha TO, YTO AAPO HblOTOHA | X —Y |‘l CTPEMUTCA K HY-
10 Ha 6ecKoHeYyHoCTH.

2. OcHOBHaA yacTb

Hanpumep, paccmoTpum cnoii Q, QR Q ={(X;, X, X3): X, € (-0,00), X, € (—00,0),
—h <X, <0}, (h>0).Mokaxkem, uTo noTeHuMan HbIOTOHA B Kawpol Touke X €O umeer
6eckoHeuHoe 3HayeHue. [1/19 3TOro PaCCMOTPUM HEOTPAHUYEHHDbIV LMAVHAP

H={(y1,¥,¥s): ¥ +Y3 <1 0<y, <oof

KOTOprVl e€CTb HeorpaHnM4eHHoOoe MHOXeCTBO TOJIbKO MO HaAMpaB/AEHUIO Oy3. PaccmoTpum noTeH-

unan HoetoToHa ana unmamugpa H- (nnotHocte p(y) =1):
dy 3
V,X)=|||—— xeR’, yeH.
' jﬂ |x-y|

CHayana paccMOTPMM TOUKM Ha rpaHuue H (X2 +x5 =1, 0< X5 < ). HeTpyZHO BUAETD, YTO

Vl (X) > lim “‘J' rdrd(pdy3

ZA)OOH(Z) '4_'_ 3
H@) ={y; +y5 <1, 0<y, <z}, (¥,,Y,)=(r9).
Mockonbky 0<r<1 0<op< 27: U3 npeablayLiero noaydyaem:

\/4+y3

]C‘ dy,

a4+ ys

V(x)>I|mjdy3J'rer'
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> TEJ.LZEI£=TE|H(Z+2)|Z = o0,

wNA+4z+72 R 2+2

AIcHO, 4TO MoTeHuUmMan mmeeT 6eckoHeyHoe 3HadeHue, ecam paguyc H - nwboe uncno €>0. C
APYroi CTOPOHbI, O4EBUAHO, YTO C/ION COAEPKUT KAKON-HMOYAb HEOTrpaHMYEHHbIA UMAnHAp. OnAa
CNOUCTbIX 0BacTeit Ha4o PAacCMOTPETb MeTarapMOHUYecKoe ypasHenne [2] Av—A2v =0, L >0,
dyHAaMEeHTaIbHOE peLlleHne KOTOPOro CUAbHO CTPEMUTCS K HY/t0 Ha BECKOHEYHOCTHU:

—Mx-yl
S(x,y)zlex—_y|, A >0, A =const, X,y € R,
1
O<S(O’y)SW’ |y|>l

Onpe,a,enMM MeTarapMmoHmn4yeckmne noTeHumnaabl gna HeorpaqueHHoM OAHOCBFBHOI‘Z obnactn Q:
V' (%) =[SO,y (y)dy, UY(x) = [ S(x,Y)w(y)dSy,
Q aQ

rae 0Q - rpaHuua obnactm Q: f,\y - orpaHnyYeHHbIe NIOTHOCTHU.
Mbl Bcerga byaem npeanonaraTb, YTO HeorpaHMYeHHas 061acTb Q yA0BNETBOPSAET YCAOBUAM
m{x:xeQ,|x|<p}<C-p°
m,{x:xedQ, |x|<p}<C-p°.
3pecb M, - TpexmepHaa mepa flebera, M, - AsymepHaa mepa Jlebera (nnaowaab nosepxHoctn), C
— nosoxuTtenbHoe yncno. 06osHauuMm:
Dz{(xl,xz,xs):(xl,xz) eR? —h<x, <O} h >0,
H, ={(X;,X;,0), X, € (—0,), X, & (-,0)},
H, ={(x,,X,,—h), X, € (—0,0), X, € (—o0,0)}.
Myctb I" - KycouHo-rnaakan nosepxHocTb ([1], c. 11), KoTopaa NpuHagnexxut D n yaos-
NeTBOopAET YCNOBUAM
)I(QI | X -y >0, X|£1rf | X-y|>0, T'cD.
yeH; yeH,
Kpome Toro niobas npamas, KoTopas napannesibHa ocu 0X,, NepecekaeT NoBepxHOCTb I’ He 6o-
nee yem N pas. Yepes (2, obo3HauaeTca obnactb, KOTOpaA pacnonaraeTca Mexay NaockocTbio H,
n nosepxHocTbio I'. Yepes (2, o6o3HauaeTca 0b6a1acTb, KOTOPAA PacnosaraeTca Mexay NiocKoc-
Tot0 H, v nosepxHoctblo T'. Ha obnactn Q; onpepeneHa nnotHoctb W, =90, =const >0, a Ha
Q, - nnotHocTb W, =0, =const 20, Ad=0, -0, >0.
Teopema. O6pamHas kKoHmakmHas 3adaya epasumempuu e Kaacce T1(CE_,Ad, D) ume-

em eOUHCMBeHHoe pelieHue.
JokasatenbctBo. [lonycTnm, meTarapMmoHu4eckune noteHumansl obnacrein Q,Q, cosn-

agatot Ha Ry ={(X;,X,,X;) 1 X3 >0}:
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5, [ S(x,y)dy =3, [ S(x,y)dy, xeRj,

o} Q,
8, [ U (y)dy =5, [ U"(y)dy, v ec(eR;).
o} Q,

Mycts @ € C?* (6R}). HeTpyaHo BuaeTh, uTO CNpaBeAnBo NpeacTaBneHue

¢
V) _ UY(x), xR}, yeC(GR}),
0X,
¢
U ()| < Clo) 1V _CO) R j=123
ek OX ek
i

(R — 60nbluoE Yncno).
OTMeTUM, 4To ecnn X € OE_ - rnaikas TouKa KOHTAaKTHOW NOBEPXHOCTM I, TO BHELLHASA

HOpmanb Vi ; ana () BHewWwHssa Hopmanb Vv2; ana Q, - yA0BAETBOPAIOT ycnosuio Vi +v; =0.

0603HauMm W, (X) = Cos(V2 "X,), X € . U3 HTerpanbHoro paseHcTsa Nosyyaem:

U (x) oU° (x)
5, ({l x dx :zszi x dx,
8, [ U?(x)Cos(vy'x,)ds, =5, [ U°(x)Cos(V"x,)ds,,
OE,, OE,,

(8,+8,) [ U?(x)Cos(vi"x,)dS, =0, ¢ e CF) (@R;).
oE,,

3pecb @ - Npon3BoabHan GyHKLUMA U3 ng‘“) (OR3). WTakK, nocneaHee paBeHCTBO CNpaBeAavBO ANA

noboit pyHkumMn @ € C, (OR;). OTclopa cneayet
(5, +5,) j U?(x)Cos(v2"x, )dS, =0, @ € Cy(eR;), limg(x) =0.
E,,

3. 3aKknoueHue

OTctofa Nnerko nosyvaetca, 4to Ana  ragkon  Toukm  xel  UY(x) =0,
(\yo (x) = Cos(v? Axl)) . Takum obpasom sHeprua ([3], c. 103]) nnoTHocTH y, paBHa Hya. Cnepo-
BaTenbHo, Y, (X) =0 noutu Bctogy Ha I'. Mol npuwam K npotusopeunto. MonyyeHHoe NpoTnBo-

peune AOKa3bIBAET TEOPEMY.
AHanornyHo gokasbiBaetcsa Teopema aas knaccos [1(0K , Ad, D), IT(GKE_ , Ad, D).
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ON UNIQUENESS OF THE INVERSE CONTACT PROBLEM
OF GRAVIMETRY FOR LAYERED AREA

SUMMARY: The present article touches upon the uniqueness of the solution of gravimetry inverse contact problem solution for
layered area [1, p. 11] in three dimensional space Rg.
It is proved that in case of metaharmonic potentials the inverse contact problem solution for layered domains in
three-dimensional space is unique.
KEY WORDS: inverse contact problem of gravimetry, layered area, metaharmonic potential, three dimentional space, inverse,
boundless cylinder.

1. body

The present article touches upon the uniqueness of the inverse contact problem of
gravimetry for layered domains [1, p.11] in three-dimensional space R®.

It is proved that in case of metahormonic potential the inverse contact problem of gravi-
metry is unique. It is noteworthy to say that it is impossible to study this problem on the plane for
logarithmic potentials as the logarithmic kernel on the infinity is unlimited. We shall prove that si-
milar situation is observed in the tree-dimesional space for the Newtonian potential as well des-

pite the Newton kernel | X —y | tending to zero in the infinity.
For example let us analyze layer Q, QcR®. Q={(X;,X, X3): X, € (~00,00),
X, € (—o,0), —h <X, <0}, (h>0).We intend to show that the Newtonian potential in every
point X € 0Q has an infinite value. For this case let us analyze an unbounded cylinder
H={(y1,Y,,¥s) :¥i +y3 <1 0<y, <o}
that is an unlimited set just in the direction of 0y,. Let us analyze the Newtonian potential for
the cylinder H-(density u(y) =1).

V, (X) = -m|x— xeR? yeH.

First let us see the points on the H limit. (x? +X5 =1, 0< X, < ). It is obvious that

rdrdpdy
v, 2 lim ] Z==2.
Hz) \J4+Ys3
H@) ={y; +y5 <1, 0<y, <z}, (¥,Y,)=(r9).
Asfaras 0<r <1, 0<¢<2r from the antecedent we receive

V(x)>I|mjdy3_[rdr_[ﬂ ]E\/%
3 3
¢ d d o
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It means that the potential is an infinite value in case the H radius is any number € > 0. On the ot-
her hand it is clear that the layer contains some unlimited cylinder. For layered domains it is nece-

ssary to analyze the metaharmonic equation [2] AV—A%v =0, A >0, a fundamental solution that

strongly tends to zero in the infinity.
—Ax-yl

S(x,y)=%, AL >0, A =const, X,y €R®,

0<S(O,y)si ly|>1.
e

Ayl !

Let us determine the metaharmonic potentials for unlimited simple connected domain 0

V' (%) =[SO, yF(y)dy, UY () = [ S(x,Y)w(y)dSy,
Q aQ

where 0Q is the domain boundary and f,y are the limited densities.
We shall always suppose that the unlimited domain Q satisfies the conditions.

m,{x:xeQ,|x|<p}<C-p°,
m,{x:x €dQ, | x|<p}<C-p?,

here m,- is a three-dimensional Lebesque measure, m, is a two-dimensional Lebesque measure

(1)

(surface area) and C — a positive number.
D ={(x1,x2,x3) 1 (X, X,) €R?, —h <x, <O} h >0,
H, ={(X;,%;,0), X; & (—o0,), X, & (=e0,0)},
H, ={(x,,X,,—h), X, € (—0,0), X, € (—o0,0)}.
Let I' be a piecewise-smooth surface [1, p. 11] which belongs to D and satisfies the
conditions
)I(QI | X -y >0, X|£1rf |X-y|>0, T'cD.
yeH; yeH,
Moreover, any line that is parallel to 0X, axis traverses the I" surface not more than N times. €,
means the domain situated between the H, flat plane and surfaces I". 2, means the domain
that is situated between plane H, and surface T".
K, =9, =const >0density is determined on the €, domain and p, =9, =const >0,
(A8 = =0, -9, >0) density for the Q, domain.
Theorem. The inverse contact problem of gravimetry in the T1(CE_, A9, D) category has
the unique solution.
Proof. Suppose that the metaharmonic potentials of €;, €, domains coincide with

each other on Ry ={(X,X,,X;) 1 X; > 0}:
5, [ SO y)dy =3, [ S y)dy,  xeRy,

0] Q,
5, [ UY(y)dy =5, [ U"(y)dy, v ec(éR}).
(o)) Q,
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Let @ € C“ (AR}).
It is obvious that the formulation is fair

]
V(x) =U"(x), xeR;, yeC(dRy),
oX,
¢
U (x| < Clo) 1oV (X)) _Cl0) | R 2123
eklxl OX eklxl
i

(R — major number) is valid.

Let us note that it X € 0E_ is a smooth point of the contact surface ' than the v outer
normal for Q, and the v outer normal for Q, satisfy the condition v +v> =0. We identify
that y,(x) = Cos(v2 "x,), X . From the integral equality we receive.

51.[ G%i(x) dx =5, j %dx,
o)) 1 o} 1

5, [ U?(x)Cos(vy'x,)dS, =8, [ U®(x)Cos(V2"x,)ds,,
.,

o,

(8,+8,) [ U?(x)Cos(v"x,)dS, =0, ¢ e CF (eR;).
oE,,
Here ¢ is an arbitrary function from Cf)z’“) (GR3). Thus, the last equality is valid for any function
¢ € Cy(R;3).
It follows from the integral equality
(8,+8,) [ U?(x)Cos(vi"x,)dS, =0, ¢ Cy(aR;3), limp(x) =0.
X—0
oE,,

3. Conclusion

Hence for the smooth surface
xel U"(x)=0, (yo(x)=Cos(vi"x,)
Thus, the energy [3, p. 103] of y, density equals zero. Consequent by y,(X) =0almost in any

point of I'. Here discrepancy takes place. The obtained discrepancy proves the theorem.
The theorem for the categories T1(0K_,AS,D), IT(GKE_,Ad,D) is to be proved in a
similar way.
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51939 ©96535@0b (d9353L90gols) Lobood.

0B JMEGMOS

1. KoHcercao A. A., Camitnos H.A., Xnectkun P.H. Cop6ent. “DULROMABSORB” mns c-
60pa He(pTEIPOAZYKTOB C MECT aBAPUITHBIX Pa3IUBOB//XUMUA U TEXHOJIOTHUS TOIIMB U Ma-
cex, 2, 2007 r.c. 42.

2. Cupoperxo B.I', Kosanenko B.M, Tynsckuit B.®., Mepuuunu W.A. I[Ipumenenue cop-
6ernra CTPI' myia odmcTKM BOJHOI IOBEPXHOCTH OT Pa3jINBOB HedTH, HEPTENPOLYKTOB,
KMPOB U Pa3INYHBIX BOJOHEPACTBOPUMBIX OpraHudeckux coexunenwuii//Hedrempomsic-

joBoe geno, Ne12, M.: BHUMODHI', 2002.

38



UNHNNINAILE LSIGE0IHM-BIF3IH0 LEBMHINGCOM T6630 , BTG UNBIM 653010 LS 3dB0-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" AN26, 2010
MEXOYHAPOZHbIA HAYYHO-TEXHUYECKUA, UHOOPMALIMOHHBIV XXYPHAN ,, HE®Tb U F'A3 MPY3UU"

UB6NIGIDY - 63301M33W6AM3N - SCIENCE

YK 665.637.2;658.2 M.A. Tegetun, T.C. Wakapawsunun, M.K. AHarynaase
665.637.2:658.2

PEKTUOGUKALIUA HEDTU B MPUCYTCTBUUN KUC/TOPOACOAEPHKALLUX
COEAUHEHUW

MNpeacTaBneHa akagemmkom Akagemuun Hayk Mpysum I, B.LUnHuaase

PE3KOME: PaccmoTpeHo adppeKkTUBHOE BANSHME KUCIOPOACOAEPKALLMX A06ABOK Ha BbIXOA CBET/bIX pakumnin HedTn Npu eé aTmo-
chepHON pekTUOUKALMU. B KayecTBe KUCAOPOACOAEPKALMX A0BABOK WMCNO/b30BAaAN COEAUHEHURA: CNUPTLI, anbae-
rMabl, KETOHbI, OPraHUYeCcKne KMCAO0Tbl U NOBOYHbIE KUCIOPOACOAEP I KALLNE COeANHEHUA, MONYYEHHble Npy nepepaboT-
K€ CeNbCKOX03ANCTBEHHOTO CbIPbA.

OnbITaMW YCTAaHOBNEHO ONTUMAJIbHOE KOIMYecTBO A06aBOK - 0,2% mac. No oTHowWeHUto HedpTn. O6bEKTOM Uccieno-
BaHUI 6blna cmeck HedTell 3anexelt BoctouHol Mpysuu.

JKCcnepuMeHTaMu [0Ka3aHo, YTO KUC0POACOAEPHKALLME, XMMUYECKM YMUCTbIE U CENIbCKOXO3ANCTBEHHbIE HEKOTOPbIE
no6oyHble OCTaTKM, B BbllLlEyKa3aHHOM KO/IMYecTBe , MOryT ObiTb NPUMEHEHbI B KaYecTBe NpUCcagoK Npu atmochepHom
pekTudUKaLmm HedpTH A5 YBENNYEHUS BbIXOAA CBET/bIX GPaKLumMi Ha 3-6%. [TOMMMO 3TOro NPOUCXOAUT YAYULIEHNE Ka-
YyecTB CBeT/bIX GpaKL i, YTO 0COBEHHO NPOABNAETCA B NOBbILLEHUM OKTAHOBOTO YMcaa beH3nHa Ha 1,0-2,1 eamHuy,

KNNKOYEBbLIE C/NOBA: pekTMdUKaLmMaA; KUCOPOACOAEPIKALLME coeaMHEHUs; HedTb; CBET/Ian GppaKLMA; OKTAHOBOE YMC/IO.
1. BBeaenmne

YcuneHHoe pa3BuTME NPOU3BOACTBA aBTOMO-
H6UNbHOro TPaHCMopPTa BO BCEX CTPaHax MUpa NoBbILLa-
eT pacxoq, U NoTPebHOCTb B KaYeCTBEHHbIX MOTOPHbIX
TONAMBAX.

[ns ynoBnetBoOpeHUs NoTpebHOCTU B KayecT-
BEHHbIX TONMBAaX HEOBXOAMMO U3bICKAaTb BO3MOMXKHOC-

M.A. Tegetw, TU YBE/INYEHUSA BbIXOAa MOTOPHbIX TOM/INB U3 HedTel. T.C. Wakapawswnm,
nokropast I'TY K coBpemeHHbIM TOnMAMBaM nNpeabABAAIOTCA aCCOIMUPOBAHHBII
b6onee xKecTkme TpeboBaHUA NO AeTOHALMOHHOM CTOM- npodeccop I'TY
KOCTM 1 3KOJIOFMYECKOM YMCTOTE.

Hanbonee appeKkTMBHbIM CNOCOBOM yBEINYEHUS BbiXOAa CBET/IbIX
dpakyuMn 1 4eToHaLUMOHHOM CTOMKOCTM TOMANB ABNAAETCA PEKTUPUKALUUNA He-
= &TV B NPUCYTCTBMM KUCNOPOACOAEPHKALLUX COEANHEHUN.

MN3BecTHO, YTO HedTb OTHOCUTCA K aCCOLMMPOBAHHbBIM KUAKOCTAM. B
LLeHTPEe accouMaToB, TaK Ha3blBAaEMbIX C/IOXKHbIX CTPYKTYPHbIX eanHuy, (CCE),
Haxo4ATCA BbICOKOMO/IEKY/IAPHbIE, @ BOKPYr HMUX acCOLMUPYIOTCA HU3KOMO-
NIEKYNsApHble coegmHeHus [3,5].

M.K. Auarynaase, Mpn pekTuduKaumm HedpTU B NPUCYTCTBMMU KUCAOPOACOAEPHKALLMX
az;‘z)‘&‘:e”c‘;z;a;%ﬁ COeAMHEHNIN Pa3pbIBAIOTCA MEXMOIEKYNAPHbIE CBA3M MEKAY BbICOKO- U HU-
3KOMONEKYIAPHbIMW COeANMHEHUAMMU, 0CNabNAeTCA NOBEPXHOCTHOE HaTAMKe-

5

——
| 8
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Hue CCE n HM3KOMoONekynsapHble coegmHeHna otaensatotTca oT CCE [1]. B pe3ynbTaTte 3TOro BbIXos,
CBET/bIX TOM/IMBHbIX PpaKkumnii HedTN yBennumsaeTca Ha 3-6% [2].

2. OcHOBHaA YacTb

C 3TOM Uenblo Hamu uccnepoBaHbl U MPUMEHEHbI KUC/IOPOACOAEPIKALLME COeANHEHUSA
cneayroLlmx KNaccoB: CMMPTOB, anbAernaoB, KETOHOB, OPraHMYECKMX KUC/IOT U UX CMECEN, a TaKKe
C UX CoAepP*KaHMEM CENIbCKOX03SMCTBEHHbIE MOOOYHbIE OCTATKW.

B KauecTBe CNMPTOB NMPUMEHEHbI anndaTnyeckne, HaPpTeHOBbIE U apOMaTUYECKUE CNIUPTDI:
METM/IOBbIN, 3TUNOBbIN, LMKAOrEeKCaHO U 6€H3010BbIN; B KAUECTBE KETOHOB-LMK/IOrEKCAaHOH; B Ka-
yecTBe KMC/IOT — WaBesieBan U 6eH30MHan; B KayecTBe NobBOYHbIX CE/IbCKOXO3AMCTBEHHbIX NPOAYK-
TOB - CUBYLUHOE MAcC/I0 M roNnoBHaA GpaKLUmMsa KOHbSYHOIo NPOU3BOACTBA.

Ob6beKkToM nccneagoBaHma bbiia cmecb HedTelt mectopoxKaeHns BoctouHol Mpysumun. Mapa-
MEeTpbl cmecu HedTu npeacTaBaeHbl B Tabauue 1.

Tabnmua 1
MapameTpbl cmecu HedTe BocTouHoi MNpysun

Ne HanmeHoBaHUue noKa3saTteneu 3HauyeHun MeTtoa ucnbitanua, FOCT
1 MnotHocTb, p?%, 20 2 C, kr/m? 860 3900
2 CopeprrkaHue Kokca, % 0,45 19932
3 CopeprkaHue Boabl, % 1,1 2477
4 [asneHune HacbIWeHHbIX Napos., 500 1756
Ma (mm pT.cT)

Cmecb HedTelt nogsepram atmochepHoi pekTudmkaummn. Mccnegosanm BolaeneHHble 6eH-
3uHoBYIO (H.K.-180 °C), kepocuHoByt (180-250°C) u ausenvHyto (250-360°C) dpaKkuuu m ycta-
HOBWAM MX BbixoAbl [4]. MapameTpbl U BbIXOAbl YKa3aHHbIX ppaKkLnit npeacTasieHbl B Tabaunue 2.

Tabaunua 2
MapameTpbl 1 BbIXoAbl CBETAbIX PpaKuui
M
beH3uHoBaA KepocuHoBas AwusenbHasn eToA
Ne HaumeHoBaHue napameTpos UCNbITaHUA,
dpakuusa ¢pakuua dpakuyumsa
rocrt
1 2 3 4 5 6
1 Bbixoz dpakuuii, %, mn 18,1 9,7 28,4
2 MaotHocTb, p?%, 20 ° C, kr/m3 740 810 855 3900
3 KnHeTnyeckas Baskoctb, 20°C, c CT - - 5,5 33
4 TemnepaTypa BCMNbIWKN B 3aKPbITOM 42 51 66 6356
Turene, °C
5 Temnepatypa 3acTbiBaHua, °C -49 -21 -8 20287
6 KncnotHoe uncno, mr KOH Ha 1r 0,011 0,014 0,03 5985
npoAyKTa
7 McnbiTaHWe Ha megHOoM NaacTUHKe BblaeprKnsaeT - - 6321
3 [aBneHune HacbIWEHHbIX Mapos., 450-500 i i 1756
Ma(mm. pT. cT.)
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1 2 3 4 5 6
®PpaKLUMOHHBIN COCTaB: 40 180 215
Hauano kunenwms, °C
10% Bbikunaer, °C 82 - -
50% sbikunaet, °C 105 - 280
90% Bbikunaert, °C 145 - 350
96% Bblkunaer, °C 180 - 360 2177
OcTaToK,% 1,5 - 1,7
10 | Pedpakuma, n 2% 1,4200 1,4290 1,4310
11 | UgeT, BU3yanbHoO 6ecuBeTHbIN YKeNToBaTbIn KeNToBaTbIn
12 | CopeprkaHue cepbl, % - 0,011 0,015 19121

BanaHne kmucnopoacogepkawmx coeauHEHUM Ha npouecc pekTuduKaumm cmecn HedTen
N3Yy4YMIN Ha CTAHZAPTHOM annaparte - 1abopaTopHON peKTUPUKALUMOHHON KonoHHe APH-2. Pexknum
PeKTUDMKaLMM BblN CAeayroWnin: KoanyecTso HedTH — 3 N1, AaBneHUe - aTMOCHEPHOE, TeMMepaTy-
PHbIM MHTEpPBan H.K. - 360°C.

OnbiTamn 6bINO YCTAaHOBNEHO, UYTO KUCAOpOAcoAepKawme pobasku B npegenax 0,01-
0,2%Mac., N0 OTHOLWEHWIO K HEDTW, CNOCOBCTBYIOT Pa3pPbiBY MEXKMOJEKYNAPHBIX HEXMMUYECKUX
CBA3EN MeXAy BbICOKO- MU HU3KOMOIEKYNAPHBIMU COeAUHEHNAMM, OCBODOXKAEHMIO NOCAEOHUX U
NOBbILWEHMIO BbIXOAA CBETNbIX (pPaKLUN.

M3 BblleynoMaAHyTbIX A06aBOK (MpMCcagoK) nepBble ONbITbl MPOBEAU B MPUCYTCTBUU METU-
JIOBOTO M 3TU/I0BOTO CNUPTOB KaK B MHAMBWUAYA/IbHbBIX BUAAX, TAK U NPU NUX CMECEN B PA3NYHbIX
Konnyecteax: 0,01; 0,02; 0,1; 0,2. CooTHoLWeHMe cnNUPTOB B cmecsix bbino 1:1. Pe3ynbTaTthbl Npeac-
TaBneHbl B Tabanue 3.

Tabnunua 3
Biansinue MeTHJIOBOI0 M ’THJIOBOI0 CIIMPTOB U UX CMECH Ha BbIX01 CBETJIBIX (I)palcunﬁ ]-[e(l)Tl/l
HedraHble Bbixop
dpakuun dpakymin = .
6e3 MeTunosbiit cnupt 3TUNOBBIN CAUPT CMmecH yKa3aHHbIX CNMPTOB
npuca-
AOK %
Bbixoa
pakuui
¢ npuca-
Aramn% 0,01 | 0,02 0,1 0,2 0,01 0,02 0,1 0,2 0,01 0,02 0,1 0,2
beHauHoBan 17,9 19,3 20,1 19,8 13,1 20,3 20,5 19,2 19,0 20,5 21,5 19,9 19,7
KepocuHoBan 10,4 11,8 11,5 11,2 10,8 11,9 11,6 10,7 10,7 11,7 11,9 11,8 10,9
AusenbHan 21,4 19,4 20,2 19,6 19,0 19,6 20,3 19,1 18,5 19,8 19,5 19,6 20,0
CymmapHo 49,34 50,5 51,8 49,6 48,9 50,8 52,4 49,0 48,2 52,0 52,9 51,3 50,6

M3 paHHbIX Tabanubl 3 BUAHO, 4TO BoJsiee BbICOKMI BbIXOA CBETAbIX dpaKunii HabatogaeTcs
npu Konunyectse ao6askm 0,02%, No OTHOLWEHUIO K HedTU, Npn ee aTMOcHepHOMN pPeKTUDUKALUMN.
CnepyeT OTMETUTb NPEMMYLLECTBO PEAKLMOHHOM aKTUBHOCTM 3TU0BOMO CNMPTA NO CPABHEHUIO C
METUN0BbIM CIUPTOM. B nepBOM c/lydae BbIXog, CBET/bIX PPaKLMM CyMMapHO cocTaBnseT 52,4%, a
npu BTOpPOM cny4vae-51,8%. Bbixog, cBeTabIX ppaKkumii B NPUCYTCTBUM UX CMecKn cocTasnaeT 52,9%.
Takomy BbIxo4y cnocobcTByeT peakuMOHHaA akTMBHOCTb 3STUI0BOrO CNUPTa.

Mpu pekTudpuKaumm HedbTU NPUCYTCTBUE CMUPTOB CHUMKAET MOBEPXHOCTHOE HATAMKEHWE B
CCE, uto cnocobctByeT BbICBOOOMKAEHUIO  HU3KOMOJIEKYNAPHbIX COEAVMHEHUN, ABAAOLLMXCA
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KOMMNOHEHTaMM CBeT/NbiX ¢paKkumii. 3aTem aTmocdepHble peKkTUduMKaLMm nNpoBoauan B MPUCYT-
CTBMM LMKIOreKCaHOMa, LMKAOTEKCAHOHA U UX CMECU B aHaNIOTMYHbIX YCI0BUAX, NPUMEHAEMbIX
npuv cnupTax. PesynbTaTbl ONbITOB NpMBeAeHbl B Tabaunue 4.

Tabnunua 4
Bansinue INUKJJOT¢KCAHOHA, HUKJIOICKCAH0JAa U UX CMECH HA BbIX0/1 CBETJIBIX (l)paK[II/Iﬁ HE(I)TH
HedTtaHblie Boixog )
bpakuum dpakuyui CMecb LMKNOreKCaHOHa M
6e3 LiuknorekcaHoH LiuknorexkcaHon e A
npuca-
AOK % ! ‘
Bbixog ‘
paKymin
¢ npuca- ’
Axamu% | 0,01 | 0,02 01 0,2 0,01 0,02 0,1 0,2 0,01 0,02 01 | 02
ben3auHoBan 17,9 18,6 18,5 18,8 19,0 18,3 18,3 18,0 18,5 19,3 20,1 18,3 184
KepocuHosas | 10,4 10,9 11,0 10,8 11,3 10,5 11,0 11,3 | 113 11,5 11,2 10,9 10,95
AunsenvHan 21,4 19,9 19,5 19,6 19,5 20,7 21,0 210 | 215 21,0 21,31 21,5 21,6
CymmapHo 49,34 49,9 | 496 49,4 49,8 495 | 503 503 | 513 51,8 52,61 50,7 49,95
Mas3yT> 360° 50,56 [ J

M3 pgaHHbIX Tabaunupl 4 HabaogaeTca npeobnagaHne peakUMOHHOM CNOCOBHOCTU LMKAO-
rekcaHona, Bbixog cBeT/bIx cocTaBnneT 50,3%. LUMKnorekcaHoN NpoABAAeT CBOK CPaBHUTENbHYHO
aKTMBHOCTb MU B CMECU C LUMKIOTEKCAaHOHOM. B 3TOM cnyyae Bbixoz CBET/bIX GpaKumuit coctaBaset

52,61%.

OnbITbl NPOAOAXKANMCL B aHANOTMYHbIX YCNOBUAX B NPUCYTCTBUM apOMaTUYECKMX CNUPTOB,
aNbAernaoB U OpraHNYecKnx KUCNOT. Pe3ynbTaTbl ONbITOB NpuBeaeHbl B Tabaumue 5.

Tabnunua 5
Bansinue 6eH3MHOBOIO CIUPTA, OeH3aaberuAa , 0eH30i{HOI KHCI0THI U UX cMecell Ha BBIXOJA CBETJIBLIX (ppakumii
HepTH
Hedraubie ppakumm Bbixog
dpakymii 6 CMeChb LUMKNOTeKCaHOHa U
npuca- LuknorekcaHoH UuknorexkcaHon Bensoiinan xuenota LWHKROFEKEaHONA
AOK %
Bbixog
dpakyuin
C npuca-
Axamu% | 901 | 0,02| 0,1 | 0,2 | 0,01 [002]| 01| 02 |001]002]| 01|02 ]| 001 | 002 0,1 0,2
BeH3uHoBan 17,9 18,9 |19,119,5/20,0 19,0 203200 19,4 [210[22,1|196[195] 186 | 207 | 193 19,5
KepocuHoBas 10,4 10,6 | 10,2 | 10,7 | 10,3 [ 10,15 [ 10,3 10,8 10,8 [ 11,3 | 115116113 ] 11,2 | 108 | 10,19 | 10,8
BAuzenbHan 21,4 21,04 [ 19,9 21,5 [20,7 | 19,0 [19,0]19,1[19,15[ 196 199[188[19,0] 192 [ 223 | 209 | 20,00
CymmapHo 49,34 49,4 [ 50,9 [ 49,9 | 49,3 |48,1549,7[49,9]49,35]|51,9]525[500][498] 49,9 | 538 | 5039 | 50,3
Cerpmaune CBEeTNbIX
dpakumii B masyte

N3 paHHbIX Tabanubl 5 BUAHO, YTO Haubonee akTMBHOWM ABnAeTcA OeH30MHAA KUCNOTa;
BbIXOZ, CBeT/bIX PppaKumnii coctaBnaeT 52,5%; HaumeHbLIe aKTUBHOCTbIO XapaKTepusyetca 6eHsa-
Nbaerua, B NpUCyTCTBMM KOTOPOTO Bbixoa, coctasnfaeT 49,7%. NpumeHeHMem Mux cMecu, B COOTHO-
weHum 1:1:1, noBblWwaeTca BbIXoA CBETAbIX dpakumit Ao 53,8% (cymmapHo).

Ha Bbixoa cBeTabix PpaKuuMil BAMAET peaKUMOHHaA aKTMBHOCTb 6eH3MNoBOro cnvprta u

6eH30MHOMN KUCNOThI.

O6CV)KLI,€HVI€ NONYYEHHbIX Pe3ynbTaToOB ONbITOB, B NPUCYTCTBMUN B KayeCTBe NMPUCALOK XUN-
MUYECKN YUCTbIX MHOANBUNAYANbHbIX COEAMHEHMl‘;i n nx CMECEVI, HaBe/10 Ha MbIC/1b O NpUMeHeEHNN B
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KayecTBe MPUCALOK CENbCKOXO3ANCTBEHHbIX OTXO4OB C LEe/blo yAeLEBAEHUA NpoLecca — yBeaun-
YeHUA BbIXOAa CBET/NbIX PPaKLUNM U OAHOBPEMEHHO 3aLLUTbI OKPYXKatoLWEel cpebl OT 3arpasHeHus.

PektTndmkaumio HedpTM NPOBOAUAM B NPUCYTCTBMU FOIOBHON PPaKLUN KOHbAYHOFO Npou-
3BOACTBA, CMBYLIHOrO Macna (ocTaTka Npou3BOACTBA CNMPTa), UX CMecel B COOTHoweHun 1:1 un
KOMMO3ULMKN YKa3aHHOM CMECH C LLLaBeNEBOM KUCNOTOM, COOTBETCTBEHHO C 1:1:1.

Pe3ynbTaTbl aHaNM30B NpeacTaB/ieHbl B Tabauue 6.

Tabnvua 6

Bansinue CHBYILIHOI'O MacCJjia, TOJIOBKH KOHBAYHOI'0 CITMPTA, U UX cmeceﬁ, a TaKKe KOMHOSl/llll/lﬁ C YKa3aHHbIMH

CMecCaMU lI[aBeJIeBOﬁ KHCJIOTHI HA BBIX0/1 CBETJIBIX (l)paKHl/Iﬁ Heq)TH

i Hed”""ble : BNXOA [ i ! Komno3uuma cmecu CMBYLWWHOTO
i d)panuuu | ¢panuuﬁ o ‘ CMBVLUMOE macno ‘ fonoswanousmorg ‘ macna ML:OAOBKM KOHbﬂyHNOrO
‘ i npuca- l cnupra Cmech CUBYLUHOro macna v . R— cmaaenesoﬁ AEnoTOM
| poK % KOHbAYHOro cnNUpTa | |
| — — —
| T T T T T T
| Bbixoa } ‘ ‘ | i ‘ ‘ |
‘ bpakuyun | \ 1 [ ‘ ; ‘ 1
| | | ‘ | | | |
¢ npuca- 1 1 l i | | 1 | | ‘
[ |namud% ’ 0,01 ‘ 002 | 01 | 02 |001002|01| 02 | 001 002]01] 02 0,01 | 002 | 01 0,2
BeHanHoBan 17,9 | 186 [ 19,51[19,75[ 19,80 [ 1835 19,7 (199 187 [ 19,2 | 208 [19,2| 190 [ 206 | 21,01 [ 197 | 193
| Kepocutosan 10,4 [10,45]11,29 [ 11,00 11,00 [ 1091 [ 11,3 [11,3[1045[ 12,3 | 11,3 [105] 105 | 11,5 | 11,60 | 11,6 | 11,57
| AuzenbHan 21,4 [ 21,1 [ 21,4 [ 21,50 21,40 [ 21,94 [ 21,65 | 21,6 [ 21,15 | 21,65 | 21,71 [ 21,0 | 21,0 [ 220 | 237 [ 216 [ 210 |
CymmapHo 49,34 50,15 | 52,2 | 52,25 52,29 | 51,8 | 52,65 | 52,8 | 50,90 | 52,15 | 53,81 | 50,7 | 50,05 | 54,1 | 559 | 52,9 | 51,47
[ Masyr> 360° : [ I [ 1 |

M3 paHHbIX Tabnmubl 6 BUAHO, YTO NIydLLIME Pe3ynbTaTbl NOyYEeHbl B NPUCYTCTBUM A00aBKU
roNoBHOM ppaKkuMM KOHbAYHOrO NPOM3BOACTBA (BbIXOA CBETAbIX PpaKumit cocTasnsaeT 52,6%), ee
CMEeCHU C CUBYLLHbIM Mac/IoM (BbIXo, CBET/bIX dpaKumit coctaBnneT 53,81%) n B Komnosnuum sTon
CMECHU C LLaBesIeBOM KMCNOTOM (Bbixod, cBeTAbIX GpaKkumint cocTasnneT 55,9 %).

N3 pe3ynbTaToB 3KCNEPMMEHTA/IbHbIX AAHHbIX MOXHO COCTaBUTb CAeayloWmn pag, akTuB-
HOCTM A06aBAfeMbIX NPUCAZOK NpU aTMochepHOn pekTudUKauum HedpTU: KoMnosnuma (CMByLL-
HOE Mac/I0+ro/IoBHan GppakumMa KOHbAYHOro NPOU3BOACTBA + LaBeneBasn KMCa0Ta) > cmech (beHso-
JIOBbIM CcNUPT + 6eH3anbaern + 6eH30MHasA KMCAoTa) > CMech (LIMKAOreKcaHoa + UUKAOTreKcaHo-
Ha) > cmecb (CMBYLLIHOE MAc/io + ro/ioBHaa ¢GpakLuMa KOHbAYHOrO CNMpTa) > CMecb (MeTUoBbIN
CNUPT + 3TWIOBLIM CNUPT) > BeH30MHasA KMCI0Ta > STUAOBbLIN CNUPT > CUBYLLHOE MAc/0 > MEeTUNO-
Bbl CNMPT > 6€H3010BbIN cNUPT > 6eH3anbaerng > UMKAOreKCaHo > LMKIOTeKCAHOH.

Papn aktTmBHOCTM aobaBneHHbIX npucagok (0,02% no OoTHOLWEHUIO K HePTU) COOTBETCTBYET
KONMYECTBAM CYMMapHbIX BbIXOAOB CBeTAbIX ¢pakumin. OTcloga  cneayeT, yTo KOJIMYECTBO
0,02%Mac. aKTUBMPYHOLLETO KUCNOPOACOAEPIKALLErO COeAMHEHUA ABAAETCA ONTUMabHbIM. YTO
KacaeTcs BbIXOA0B OTAENbHbIX GPaKLUMA, OHU B PA3/IMYHOMN CTEMEHWN OT/IMYAIOTCA APYT OT APYra; B
HalWwunx ycnoBusax HabatogaeTcs yBennyeHne BbixogoB 6eH3MHOBOM M gu3enbHon dpaKkunit. Ponb
aKTUBMPYIOLLEN NPUCAAKM COCTOUT B TOM, YTO MNPU ee NPUCYTCTBUU B NpoLecce pekTudukaumm
HedpTN 0CBOBOXKAAIOTCA KOMMOHEHTbl 6EH3UHOBOM U An3eNbHON dpaKLUMi.

®pakumn, nonyvyeHHble Npu pekTuduKaumm HedpTM 40 U Nocne NPUMEHEHUs NPUCAdoK B
Konuyectee 0,02% macc., 6b1aM UccnefoBaHbl COBPEMEHHBIMU UHCTPYMEHTaNbHbIMU MEeTo4aMMu
[4].

Y 6eH31MHOBOM GpaKLMM YBENMYMNOCL OKTAHOBOE YMco Ha 1,0 - 2,1 eANHMIL, U YAYYLINANCD
HEeKOTOpble CBOICTBA. ITOT PaKT uMeeT bosblloe NPaKTUYECKoe 3HAYEeHUE, T.K. YyBEIMYEHUE BbIXO-
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Aa 6eH3MHOBOWN ppaKUMM B NMPUCYTCTBUN KMCOPOACOAEPKALWMX NPUCALO0K CONPOBOXKAAETCA NO-
BbILUEHNEM OKTaHOBOrO Yncaa.

B gM3enbHON dpakumm cHU3MNACL TemNepaTypa 3acTbiBaHUs 40 — 55 °C; HECKO/IbKO NOBbI-
CUANCb BA3KOCTb M TeMnepaTtypa BCnblWKK. OCTa/ibHble MOKa3aTenn 0CTaMCb HEU3MEHHbIMMU.

3. 3aknwueHue

Taknm 06pa3om, KUCNOPOACOAEPIKALLME, XMMMUYECKM UYUCTblE U CEIbCKOXO3ANCTBEHHbIE
no6oyHble 0TXo4bl MOTyT ObiTb MPUMEHEHbI B KAYECTBE NPUCAAOK MPU pekTUdUKaumm HedpTn gna
yBE/IMYEHMA BbIXOL0B CBET/bIX PpaKLUN.

CymMMapHbIM BbIX04, CBETNbIX GpaKLUMi B cpegHeM yBeanymBaeTcs Ha 3-6%.

MoOMMMO yBEIMYEHUSA BbIXOLA CBET/bIX GPAKLMA NPU MCNONb30BAHUM YKA3AHHbIX KUCNOPO-
acofepxkawmx gobasok B Kosmndyectee 0,02% mac. NOBbILAETCA OKTAHOBOE YMUC/IO M yay4llaeTca
KayecTBO BEH3MHOBbLIX PpaKLUA.
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s 3Ldo Fgmfgnmo dgsdo ggsbols bsffoemsggdol Bmdgdby. mobol Jsbgdol dm@mzgolsl Ladgisbo
Loobol gom@@sBol dgmfgzs 53960 0f393L mobmgsbo Jobgdols asxox3gdsl, o dsdenm 3oty-
3900 B9 Jdggdsls sbegbl bagmmdols b gsbols dnEmdgdby, Gmdgmoai byl 1fgmdl ggbols gm-
6m336 LogM(39d0 dpadewo bsgmmdfymoasbo gdnmbools Go®dmJdbsl, sdsgg @Ol Ladgibo Lombol
3033696960 Mgsd30880 Fgral Fsdm@moamols 3gmgdol Bgdeeggbgen  Jobgdmsb. 3 O™l Faé-
dm0Jdbgds qblbswo dstromgdo ©s dgstn bsemgdado, GmImadoi 0f39396 Jobgdol gmEgdol @s(3m-
3L (gmmdmBeiosl). o7 3mmgddemcol Fgdsmagbgmo  Jsbgdo Fomdmamaqbls dmbBdm®ormbodosb
00b98L, 35306 dsmo 3mbBsddo Lasdgisbo Lombols gom@@sBmsd ggbol 0b@gbboned ©s(39dsk off-

303L-

2. doMomseo bsfogmo

3OmEgddogmo 8960l gomgdmeol Fgmgzsemdol dgdizocgds, mobgdol  gex oy zgools
353m, ©8dm oEgdnmos dob Fgeggbormdsls ©s gsbsfomgdsty 19630, gm®osbo Logdol g

Bnesks s gobogn® 030b9390%9, Ladgibo Lombol, gomm@@sol gggbol (ymagdol Jodom®o dg-
ggbommdol pH as693mby s o.9.

00bgdols gggemsby dgBo goxocxggds 8900R6g3s 333656, FnBost Fgsmmdo (goemB@sddn)
s 3600369mmgbae bsgmgdo — dabg@smobadmm Fymosh ge®gdmdo. gemmobodyn@o mobgdo 3Gsd-

Bognmse gOmbsoMse 0x0Mx39ds Mmam® 33656, slggg dobg@smmobgdmm o @sBgddo, dsy-
s domo adx0M%3980L ooy Msdmgbsedy 63309808 dmbBdmGommbodyn@o mobgdol gexotxag-
359 mobgdols asxox3gds dgodmgds Fg3sd(300mm  Lsdgdmo blbsMgdol ©sdndsggdom, Ldgisos-
@0 06308069090 ©365358)gd0ms s dsmamdmeg o Bgsdodmase sddondo bogmogg-
39%000.

65300md356399(339¢ 3 BmE98do sOgdmdlL sggboro FmbsbFmmmds ,bsgmmbo-asbo-
Fgomo-4s60%, s asb306mdgdnmos  asblsbmgtrnmo bsgmmdasbdgmfazsemdon. 39680 Lstgibo
blbscols gom@@sBol o6 Fymol dmbzgoe®molsl gl Fobslfm®mds ofmggas ©s seaomo 3l ogab-

do gemmoeol Fgmgzel ©s Fymom gsdmeggzbsls. ggbol Fysmasxg@gbon Fsdmgdl Fggsmrgdomo
33Q$33¢meoh (33@0;33&) s 6¢3mm66¢%'33QV33o§3m601§ '833(306360. moomgnmo  obggseo  gsbo-
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bogol Fg3e6@gé0mo  Bgmfgze0mds  ©sdmoegdamos  gmmaddmeols gsxg®gdgmo Lombggdol oo-
Bog®-Jodo® 030l9d98%y.

Fgomo slggmagdl Jsb9dls, Goédmgdbols dsmby obgem 33390l (3goeoldoms Bégqdl). 0dols-
030, Gmd sxlzds Fged300mb  3s36g  gogmabs  3megddm®dbgs (Bm3gmo bagmmdl  Fgoze3L)
Lodgamo blbstol Fymols gabels dsBgdgh bBgosdormmase sJdon® bogmogdgdgdl. gl sbsdsdo
33390650 83306090 Fymol Bgosdo@rnm  sgodnmemdsl, sz baml 9fymdl Gymol gsedmegbsls
396006  bsgmmdom. BgwsdoGrmmse  sJBoneo bogmog@gdgdls dgmdemos FgedioOml Fymols dsgby
b99mJd99ds 3OmEnddonm 3gbbg, dsa®ed dmmosbse asdmeoisbzs Fgudemgdgmos.

3OmEddogmo  3mmgddmegdol  Bgmfggemds s bsgmmdgsgds  3603369emmzgbae  ds0m-
©gds  gg9bol  s3mdols EOML, Lsdbgdmo blbsegdol dgsdo gsbom. dgstro bsfomszgdo dmbgogds
39630, bl dob mEdmBoMgdsl ©s MEMogEnJdgEgdls ggbol Fysmmsb, sds3g AL brgds
RQENSINES(308 S ©3g]3d BMEOMZs6 LogM3gdo.

NaCl-om goxg®gdnmo Lsdndmo blbsegdol Gmogemnddgregdol oml Ca-ob s Mg-ob
3993390 g3gbols Fysemmsb  Iglsdemgdgemas NaCl-ol a3dm 30l emgds, M3 BmEgéol ©s(3mbsls
233mof7g393b.

3O ogmo  InGobmbEgdols asblbobsmgol Lsdn@mo Blbsgdol Fgoagboememdol Jgé-
Bagolsl  sm30mgdgmos  gsdméoibgm  0dbgl  mblbseo  ds@oggdol  Fsedmgdbol  dglsdemgdemds
bsg30mdgsbosbo gmegddemeol gmmgdash Logé3gdo.

dgom0 gabol s asbol bsfoemszgdol Bgmfgzol Lom@dy g@sbymodgdngm  3mmgddm®gddo,
G0dmols  Jsbgdols  Fgmfgzecemds  0,1-0,5 8682 Bomos  MsdEgbodg dd-sb  Medpgbady  1d-dwgs.

(o399 dgdmbzggzedo  sbgmo  s@smEAds  gmmdmBsigos  Lsbm@ggmos, Gsms  dgbememem  ofogl
Lsdndmo 86 LaBsddmbsgem blbseol gomB@sgol madm m»ds Igmfgge.

BoedOsol Igoffgzol bmbols swombds dgodemagds dosmGoml @sdegbody d9B®L, odie
g4m39mm3zols (3000396 33dm0gabeb oligmo blbscgdo, Gmdgmmsy sdgm dobodserm@o  [ysmas(3gds,
Gsms 99300907 0d6gL BoeB@sBol Lom®dg. sbgmo Lsdn@mo blbs@gdols gsdmygbgds o6 asdm-
0o(3bagl g3gbols asdmgygosbgdsl, Mseash Lsdn@mmo blbs®ol gom@®spio dsobiy dgemagl o396do.

o) gomddsBo Fgbnmos  gomaddmedo, GmIgmoai Fgoagds moby®o  Jebgdolsgsh, ol
o{393L  @obol  bsfoemszgdol  asxocy3gdsl, sbegbl  gmemzsbo  Logdiol  Jop®mgomabszosl,
4360l dbgemae blbs 39659000981 960l g oEgdmsb OMogOmJdgregdolsl s 83 O™l 19630
Fgo(9300mds  sOlgdomse  d3060908, @b S3@gmgy  FsdmOmamol  3OmEYddonmemds  ©s
dmbgdcogo Fgmfgzeemds 86 smEgqds 3960l 0b@)gblonmo MgboMgdals EOMLs go. 83 Fgdmbggge-
do gbes 0dbgl asdmyabgdnmo Lsdgdmo blbsgdo, Gmdgmms gomBGgbo o of3939L  Bgdmaee-
6036l s Fgmdmos gebseml ggbgdals Igmfazsemds.

303m33e093900L  Fagagdds [2,4] shggbs, ™3 Ladgdmo blbstols gmemmown@o 6sFomsgdo
so(93b BoeImzeb Logdzgdo 270 3-sdlo s g Bgm(fgzsmmdol @ml. Blbs®ols dgsto gsbol
b9 J9900960ls Bgegase  J308sd3g00l Bgmfgzsmmds babgmgzols gmemzsb Logdig8o diategds 135-
©s6 2-3 3 scbsdwg. gl dmbs393gd0 a30h39690L, M3 Lsdmdem blbs®To dgsto gsbol dsmsemo
39039688308 eGygmRBom  bgasgmgbsls sbegbl  gbol  Fgmfgzemdsls s bsgmmdgsbas3gdsby.
5Jgsb  33dmdabsty, s(30eadgmos, 3sdmygbgd e 0dbgl mobsdz06g ©s gmobe Lsdbmomo blbs-
®gd0 b6 blbsmgdo, GmIgmoz ©sdbsgdnmos (3bGomBo dmgdnmo Lbgeslbzs Lebol Lsdm@mo
blbstrgdols as3emabom, FsdnGOmomgdols 3mmdo 3Omenddonmmdols 3maxgoisogbBol gsboosty [1,3]
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839330239,
Ne Ladydmo Blbadols Lsby % 39060 3GmEnddonmeadall joggoiogbdo
1 Bgsdodmmse  sddogdo  bogmoghgdoo  sd- 0.5-0.1 30-40
ds390em0 (AC — PAC)
2 | ="— (01 —10) 0,2-0,5 15-20
3 | —"— (YIDy) 0,2-0,5 20-25
4 | 0b3odo6rgdemo 40-45
5 | 656806 gomdswgdals egmdgby 96-98
6 | Joggdo 48-80
T | sotrspa s396@ 980 98-100

gb®om3o demzgdnmo Fgegagdost Rsbl, gbgdols geblbols ©s smgaligdolbsmgols yzgemsby
9539J&0O0s 63bFoAgsrdsmzsh gdgby sdbegdmmo blbsgdo, Jsiggdo s soMswo s396@g6als
253mygbgds, O™Agmoay Log@dbmdmuse  bowols bsgomdasbdgdigamo  gmmgddm®gdols Semeyddoy-
mdsls.

3. s 336

B9dmsmbodbymoesb asdmdobstrg, dgodmads 0mdasl, ™I sdnGmmomgdol dem3zol O™
3Omddogmo  gggbgdol  asblbolsl  syiomgdgmos  Bg@bgme s gsdmygbgdm  0dbgl  obgmo
dgagbommbols Lsdm@mmo blbségdo, Gm@Imadoz 9bEOmbzgmymegh 3mmgddmegdols dmbgddogo ggo-
Boggeo ®30b909601 BgbsRmbgdsls s 3603369mmzbse BOwols SOmEyJdommo igbgdol Fgmfggs-
©mbsls s gnomeo 3Omegddonmemdol 3mgx030968)L.

wohstges

1. Muxees B.J1. TexHonorn4yeckune ceoncTea bypoBsbix pactBopos. M.: Hegpa, 1979.

2. MpakTnka 06paboTKm rMnHUcTbIX pacteopos B CUCA. M: TOCUHTU, 1958.

3. AmusH B.A., Bacunbesa H.[. BckpbiTne M ocBoeHMe HedTerasoBbix naactos. H.:Hegpa,
1972.

4. o. gmasdy. bsgmmdols ©s asbols Fsdmdmomgdols dnemzals Bgfboss ©s Bgdbemrmmyoas,
I s II 6sogmo. mdogmolo: $gdbogndo mbogg@lodgdo, 2004.
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YK 622.244.442 I.X. Bapwanomunagse, B. 3. Xutapunwsnnum, M. O. AcatmaHu

BblbOP CNEUUAJIbHBIX BYPOBbLIX PACTBOPOB A1 MOBbILLEHAUA
KAYECTBA BCKPbITUA NMPOAYKTUBHbIX NJIACTOB

PE®EPAT: Ha adppeKTMBHOCTb BCKPLITUA NPOAYKTUBHBIX NAacToB 60/blioe BAMAHME OKasbiBAlOT COCTaB GypoBbIx PacTBOPOB U
reosiornyeckme n GU3NKo-mexaHM4yeckme cBOMCTBA KO/IEKTOpPOB. O4HMUM U3 OCHOBHbIX GAaKTOPOB yay4ylleHUA HedTeoT-
[a4N CKBaXKMHbI ABNAETCA COXPaHEHWEe ecTecTBEHHOM MOPUCTOCTM M MPOHMLAEMOCTU KOJIJIEKTOPOB MNPOAYKTUBHbIX
nnactoB. Takum 06pa3om, Kak Nokasan onbIT, NPU BCKPbITUM NPOAYKTUBHOTO Njacta Heo6XxoAMMO NPUMEHATL PacTBoO-
pbl Ha He$TAHOM OCHOBE, NEHbl U ra3006Pa3Hble areHTbl, KOTOPbIE 3HAYUTE/IbHO YBEIUUMBAIOT KOIGPULMEHT yaebHOM
NPOAYKTUBHOCTU HEDTEHOCHbBIX KONIIEKTOPOB.

KNMIOYEBbLIE C/TOBA: BCKpbITME NPOAYKTUBHOIO NiacTa; bypoBoit pacTBOp; KO3GOULMEHT NPOAYKTUBHOCTH.
1. BBepeHue

Ha s¢dekTruBHOCTS BCKPBITHS TPOAYKTUBHOTO TUTACTa OOJIBIIOE BIUSHUE OKA3bIBACT COCTAB
OypOBOTO pacTBOpa, OCOOCHHO PACTET 3HAYCHHE PELENTYpPhl pacTBOpa MpU OYpeHHH B OCIOXKHEH-
HBIX YCJIOBUSAX. DPPEKTUBHOEC BCKPHITHE M OCBOCHUE MPOJTYKTUBHOTO IJIACTa 3aBUCUT OT T'€OJIOTH-
YecKuX U (PU3MKO-MEXaHMYECKHX CBOMCTB KOJUIEKTOPOB, a TaK)Ke€ KauecTBa OypoOBOrO pacTBOpa.
OpnHuM U3 raaBHBIX (PAKTOPOB yIydIIeHHs] HEPTEOTAAUN CKBAKUH SBIISIETCS MOAIEpKAHUE TTPUPO/I-
HOM MOPUCTOCTU U MPOHUIIAEMOCTH KOJUIEKTOPOB MPOAYKTUBHOTO IUIacTa mpu OypeHuu; Hedrera-
300T/1a4a YyBCTBUTEIBHO CHUYKAETCS IPU MPOHUKHOBEHHUH B IIACT (pUiIbTpaTa OypoBOIro pacTBOpa
WM camoro pacTBopa. HakoruieHue pacTBopa B MPOAYKTHBHOM IIJIacTe BBI3BIBAET OJIOKHUPYIOIIEe
JeiicTBie BOAbI Ha HE(PTh U ra3, KOTOpoe OOYCIOBJIEHO KaNWIUISPHBIMH W TOBEPXHOCTHBIMU
mporeccamM. ITH TPOIECChl PA3BUBAIOTCS B KOJUIEKTOPE MPU B3OMMOJCHCTBHU C OypOBBIM pac-
tBOpoM. [lomamanue BoAbl B HEPTIHOM KOJIIEKTOP 00pa3yeT CTOMKYIO BOJOHEPTSIHYIO IMYJIbCHIO,
KOTOPYIO B JaJIbHEUILIEM O4YE€Hb TPYIHO BBITECHSIOT U3 IIACTA.

Pa3nuiia Mexay rHIpOCTaTHUYECKOM M IUIACTOBBIM JIaBJICHHEM B CKBa)XKMHE BBI3BIBACT HE
TOJIBKO (PUIIBTPAIIMOHHBIEC TPOIIECCHI, HO U TIMHU3AIMIO KOJIEKTOpa TBepoii ¢a3bl OypoBOro pac-
TBOpa. OCNOKHEHUE TIIMHUCTOW KOPKU Ha CTEHKAX MPOJYKTHUBHOTO IJIACTa OCIOKHSET OCBOCHHE
CKB)KUHBI, UYTO CHIDKAET HEPTEOTAAUYy, U3MEHSIET TOPUCTOCTh U TIPOHUIIAEMOCTh KOJIJIEKTOpA.

Brnusaune Quibrpanuu OypoBOoro pactBopa Ha MPOAYKTHBHBIM IUIACT M3YYEHO YUEHBIMU
[1,3]. OHO moKa3aio, YTO B CHJILHOTPEUIMHOBATHIX TJIACTaX OYpOBOW PAaCTBOP MOXET MPOHUKATH B
mnact 10 40-50 MeTpoB. Y CTaHOBIIEHO, YTO B NMECYAHUKAX, MPOHUIIAEMOCTh KOTOPBIX MEHSIETCS 10
0,47-5 napca, a pa3HuIa JaBieHuii papHa 100 Kr/cM?, pacTBOp B OPHI HE 3aXO/IHT.

['myOuHa BXOXKIEHUS TBEPABIX YaCTHUI] OyPOBBIX PaCTBOPOB B TUIACT 3aBUCUT OT OTHOIICHUS
pa3MepoB MOp TIacTa U TBEPbIX yacTuil. Yem Oosbliie pa3Mep mop, MEHbIIE TBEPABIX YaCTHUIl, TEM
Ha OOJbIIYI0 TTYOMHY IPOHUKAIOT YacTHIbl B IIacT. [Ipy 3ToM KOMIIOHEHTHI OYpOBOTO pacTBOpa
BXOJST B PEAKLUIO C OPOAaMH, COCTABIISIIOUIMMU CTEHKH, BBI3bIBAIOT 3aKYNOPKY (KOJIbMATAIIHIO)
nop ruiacta. Eciau cocTaBistomume nopoipl KOJUIEKTOpa MPEACTABISIIOT MOHTMOPHILIOHUTOBBIE TJIU-
HBI, TOTJIa UX KOHTakT ¢ (UIBTPATOM OYpPOBOTO PAcCTBOpA BHI3BIBAET WHTEHCUBHYIO 3aKYIMOPKY
IJ1acTa.
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2. OcCHOBHaA YacTb

CHMmKeHne NpOHUIIAEMOCTH KOJUIEKTOPA MPOAYKTUBHOTIO IIJIACTa 3aBUCUT OT COCTaBa U CBO-
fcTBa rimH, XuMu4Yeckoro coctasa U pH ¢unbsTpaTa 6ypoBoro pactBopa u 1iacToOBBIX BOJA U T.1.

HaunGospiiee HaOyxaHue TJIMH HAOJI01aeTCA B IPECHBIX, MIEIOYHBIX BOAaX (B (pUiIbTpaTax)
Y 3HAYUTEJILHO MEHBIIIE B CPEie MUHEPAIM30BaHHbIX BOJA. KaonMHUTOBBIE MIMHBI IPAKTUYECKU O]
MHAKOBO HaOyXaloT, KaK B IIPECHBIX, TAK U MUHEPAIM30BaHHBIX BOJAaX, HO UX BEJIMYMHA HaOyXaHUs
B HECKOJIBKO pa3 MEHbBIIIE, YeM Y MOHTMOPUJUIOHUTOBBIX INIMH. HaOyXaHue riiMH MOXHO CHHXATb
nmyreM 00paboTKu OypOBBIX PACTBOPOB CIELMATIbHBIMU, UHTMOMPOBaHHBIMU Jo0aBkamu u I1AB.

B komnekTopax CymiecTByeT yCTaHOBJICHHOE paBHOBECHE «HE(PTh-Ta3-BOAa», KOTOpoe 00y-
CIJIOBJIEHO OIlpeJieieHHON HedTerasonpoHunaeMoctsio. [lpu nonaganuu B miaact ¢uibrpara Oypo-
BOI'O pacTBOpa WJIM BOJIbl ATO PaBHOBECUE Pa3pyLIAETCSl U MPOMCXOAUT BBITECHEHUE IJIACTOBOIO
¢monga ¢ Bojgoi. C yBeaMUeHHEM BOAOHOCHIIEHHOCTH IJIacTa MPOUCXOIUT U3MEHEHHE OTHOCH-
TEJBHOM MPOHUIIAEMOCTH M CHIKEHHE He()TETPOHUIIAEMOCTH.

Bona cmauuBaer mopojpl, o0pa3yeT Ha HMX TOHKHE IUICHKH, JJIs TOro 4YTOOBI IUIEHKa
CHHU3MJIa CBOE BPEJAHOE BIIMSHUE HA KOJJIEKTODP, B BOJAAHYIO (pa3y OypoBOro pactBopa J100aBisIOT
ITAB, sTa no6aBKa CHMXKAET TAKXKEe MMOBEPXHOCTHOE HATSDKEHUE U BBITECHSAET BOJBI M3 ILIAacTa C
nomouipio HepTH. [TAB MOryT CHU3UTH BpeJHOE BO3/IEHCTBUE BO/IbI HA IPOAYKTUBHBIN IJIACT.

[Tponunaemocts M HepTeOTAaYa KOJUIEKTOPOB 3HAYUTEIBHO CHMKAETCS NPU 3aKyINOpKe
acta TBepAo (aszoif OypoBoro pacTsopa, TBEp/Ible YaCTUIIbI IPU MONAJAHUU B IJIACT KOJIbMAaTHU-
pytot ero. TBepaas (asa, B3aMMOJIEHCTBYS C MJIACTOM BOJbI, BHI3bIBAET (IIOKYISALUIO U OCElaHue
YacTHUIl B IPOCTPAHCTBO MOP.

B naceimennsix NaCa O6ypoBbIX pacTBopax, cojepxamux Ca u Mg npu B3auMoJeicTBuu
MIJIACTOB € BOJIOM BO3MOkHO Kpuctayuuzaiusi NaCa. [Ipu BeiGope coctaBa OypoBOro pactBopa Jyist
BCKPBITUS TNPOJYKTUBHOTO TOPU30HTA HEOOXOAMMO MCKIIOYMTH BO3MOXHOCTh 0Opa3zoBaHUs
HEPACTBOPUMBIX COJIEH BIIOPOBOM IPOCTPAHCTBE HEPTETA30BBIX KOJJIEKTOPOB.

['myOuHa NMpOHUKHOBEHMS YacCTUIl TBEPAOH (a3bl M ra3a B IpaHyIUPOBAHHBIX KOJUIEKTOPAX,
TIPOHHUIIAEMOCTH KOTOpBIX paBHa 0,1-0,5 MKM?, COCTOMT OT HECKONBKHX MM JI0 HECKONBKHX CM, B
OTAENbHBIX CIIyyasiX TaKOW HErlyOOKHH KOJbMaTa)K MOMKET OBITh KelaTeNeH, s TOro YTOOBI
perpaauTh 00Je r1yookoe NIPOHUKHOBEHUS (uibTpaTa OypoBOro UM TAMIIOHAXKHOTO PacTBOpa.

Paguyc 30HBI MPOHMKHOBEHUS (MIBTpaTa MOXKET JOCTUTHYTh HECKOJbKUX MeTpoB. [lpu
TOM CTaparoTCsi MPUMEHSITh Takue OypOBBIE pPacTBOPHI, KOTOpPbIE HMMEIOT MHUHUMAaIbHYIO
BOJIOOT/AAYY, JUISI TOTO YTOObI CHU3UTH INIyOMHY NMPOHUKHOBEHHUS (QuibTpata. IlpumeHeHue 3Tux
pacTBOpPOB HE UCKJIIOYAET 3arpsi3HEHUs IUIacTa, Tak Kak ¢uibTpaT OypoBOro pacTBOpa BCe-TaKH
NpOHMKaeT B IuacT. Eciau GuibTpaT HaXOAUTCS B KOJUIEKTOPE, KOTOPBIM COCTOMT M3 TNIMHUCTBIX
opoJ, pUIbTpaT BbI3bIBA€T HaOyXaHWE TIMHHUCTBIX YAaCTHI] U THAPATAIMIO0 B MPOCTPAHCTBE IMOD,
CO3JIaeT TPYJHOPACTBOPUMBIE COCTUHEHHUS MPH B3aUMOACHUCTBUU C (IIIOMJIAMH IIACTa, MIPU 3TOM
CHIDKAETCSl MPOHUIIAEMOCTD TUIacTa, HU3Kask TaKkKe MPOAYKTUBHOCTh CKBaKHUHBI; B TAKUX YCIOBHSIX
IIPUPO/IHAs IPOHUIAEMOCTh HE BOCCTAHABIMBAETCS [aXX€ INPHU HHTECHCHUBHOM JPEHUPOBAHUU
miacta. B aToM ciydae He0OX0IMMO NPUMEHATh OYpPOBbIE PaCTBOPHI (PUIBTPATOB, KOTOPHIE BBI3bI-
BAaIOT BBIIICYKa3aHHbIE SIBJICHUS U MOTYT YBEIMUUThH IPOHUIIAEMOCTh IJIACTa.
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PesynbTarel uccnenoBanuii [2,4] mokasanu, 4TO KOJUIOHMIATbHBIC YACTHUIIBI OYpPOBOTO pac-
TBOpa MIPOHUKAIOT B IIOPOBOE NMPOCTPAHCTBO MecyanukoB mpu 270 m/napc u npu 0oJbLIeH MPOHU-
IaeMOCTH. BbICOKasi KOHIIEHTpaLus TBEpAOoH (a3bl OypOBOTO pacTBOpa OTPULIATEIBHO CKa3bIBACTCA
Ha MPOHMULAEMOCTH U HedTeoTAaye miuactoB. CieqoBaTesIbHO, HEOOXOJUMO IPUMEHSTh MajoIJIu-
HUCTbIE OYPOBBIE PACTBOPSHI C YTIEBOIOPOAHON OCHOBOM.

B Ttabnune npuBeneHbl pe3yiabTaThl BIMSHUS PA3IMYHBIX BUIOB OYpOBBIX PacTBOPOB Ha
YBEIMUYCHUE KOIPPHUIIMEHTA YISIbHON MPOIYKTHBHOCTH CKBaxkuH [1,3].

YBeaunuenue ko3 puuueHta
Ne Bun 6yposoro pactsopa Copnepxanue, %0 .
yAeJbHO# MPOAYKTUBHOCTH q, %0

1 | PactBop, o6paboranssiii [TAB (J{C — PAC) 0,5-0,1 30-40
2 | (o1H-10) 0,2-0,5 15-20
3 | 7 (Yodyg) 0,2-0,5 20-25
4 | VlarubupoBaHHbIil pacTBOp 40-45
5 | PacTBOp Ha OCHOBE YIIIEBOJOPOIIOB 96-98
6 | [enn 48-80
7 | AupupoBaHHBIC areHTHI 98-100

Kak BHIHO M3 NpPUBEICHHBIX JaHHBIX, A BCKPBHITUS U OCBOCHMS IJIACTOB, Hanboiee 3¢-
(eKTUBHBIMU OYpPOBBIMHU PACTBOPAMH SIBJISIFOTCSL PACTBOPBI, IPUTOTOBJIEHHBIE HA OCHOBE YIJIEBOJI0-
POJIOB, MEHBI M AUPUPOBAHHBIX areHTOB, KOTOPbIE 3HAYUTEIHHO MOBBIIIAIOT MPOJAYKTUBHOCTh HEd-
TECOJEPKALINX KOJUIEKTOPOB.

3. 3aKnroueHue

Hcxons w3 BbIIEYKa3aHHOTO, MOXHO CKa3aTb, YTO NpH OYpPEHUH CKBaXUH BO BpeMs
BCKPBITHSI IPOJTYKTUBHBIX IJIACTOB HEOOXOUMO BBIOpATh M MPUMEHSATH OYpOBbIE paCTBOPHI TAKOT'O
COCTaBa, KOTOpble 00ECIEYMBAIOT COXPAHEHHE MPUPOJHBIX (U3NUYECKUX CBOMCTB KOJIEKTOPOB U
3HAYUTENIBHO MOBBIIIAIOT IPOHUIIAEMOCTh U KOAPGUIIUEHT YAETbHOU MPOyKTUBHOCTH IIACTOB.
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1

SELECTING THE WAYS OF MANAGING MANGANESE ORE SETTLING
PROCESS

Presented by D. Tavkhelidze, Academician, Technical Sciences Doctor

SUMMARY: The article deals with the problem of choosing the ways of automatic control for four-chamber jigg
without pistonunder the conditions of Chatura upgrading mill.

On the basis of obtained technological criterion the special purpose and the way of control have
been determined, which provides the total maximum yield of the machine concentrate bymeans of
controlling the air supplied to each independent air section..

KEY WORDS: settling process, task management, control, alarming amount, optimality, criteria, technological chain,

branching, pulsation, input pressure, tails, objective function, extremization, least squares method.
1. Introduction

In modern conditions the goal of automatic managing of settling process, as other
enriching technological one, is to get maximum of useful minerals from the ore and to gain such
results, which can satisfy determined, selected criterion of optimality.

With the purpose of decreasing thelost of useful components it is very important to widen
functional possibilities of existing management ways.

2. The Body

On richening technological process in settling machine depends on the difference between
the useful fossil and compactness of grains of bad rock mixture (pulp). Branching of the ore to be
enriched according to compactness takes place by multiplex rising and down flow of water in the
limited terms of grain falling. According to the water and its compactness the branched material
takes place by pressed air.

The settling process in Chiatura central factory technological chain of is carried out in four-
cabin settling machine without piston (pneumatic). Let’s discuss it as the object of automatic
management (see 1).

The machine opening impact is divided into managing and disturbing values. Generally,
managing ones are sizes, by regulating of which one can hold the process in desirable (optimal)
regime. In our case such sizes are air quantity supplied to the air section B(m3/h). Disturbing are
the sizes having influence on technological processes, but would fail as managing values (do not
obey control). Here to the ore the to be enriched productivity of settling machine according Q
(t/h) (this value could be admitted as managing one but in the created conditions there is not any
possibility to technically) and air pressure in the machine receiver (10pa).
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Pic. 1. Four-cabine settling machin-automatic mananging object

The technological process indices are managing values depending upon the opening values,
characterize the effectiveness of the process and are applied in formulation of optimality criterion.
For enrichment indices the concentrate yield y% and the quality of concentrate (N consistence in
the concentrate) B% are admitted.

The process output values are: tails output (amount) Ytail and manganese consistence Q i
init.

Let’s admit the concentrate yield y as maximization indice and ,3 as concentrate quality
one, which is stabilized at the given level. Then the optimization criterion will be as follows:

Yy —> extr; B =const. (1)
The above mentioned optimization problem for the setting process could be formulated as
follows:
v=F(B)—>max, (2)
ﬂ:FZ(B’a!Q’P):ﬂo (3)
Where Bq is the given task of B index
For settling process the above mentioned task of optimization may be formed as follows:.
During extremization of aim function (2) besides the equation limited by quality function
(3) limits for managing sizes should be considered:
Bimin SBSBimax’ (4)
Unity of (2), (3) and (4) expressions is a technological criterion, following from the general
economical criterion and is applied in factories both by technological personnel and during the
managing systems projecting.
As we can see from picture 1, settling machine consists of four identic cabin with its inlet
and outlet sizes. During the settling process automatization study, realization of the given
criterion, takes place for each separate cabin. The obtained results are summed up and we get a
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complete picture. Mathematical model of the settling machine is set up according to the
optimizing identification of technological process given in [2.5].

Outlet formula (aim function) according to this model has the following form:

y(B)=aB e (5)

Outlet formula (5) is the model of pair correlation relation of concentration outlet. It is
meant, that other inlet sizes of the process changein the same way as during the experiment and
expression (5) determine meaning of outlet during the given managing size input into the model. It
must be also
mentionedtesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttes
ttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttesttestte
sttest that while learning the process expression (5) must be determined for each cabin
separately.

In expression (5) a, k, ¢ coefficients are calculated, as a rule, by the method of the smallest
guadrate or following from the minimization condition of quadrate sum of deviation;

f:i[Yi_Y(Xi)]z = min, (6)

Where: i is the number of test during experiment: -n test quantity; Xi and yi — x and y
meaning, during i like tests; y(xi) — meaning of y corresponding to xi (calculated by formula).

Elaborating by the smallest quadrate method the experiment results held in the upgrading
factory, considering a, k and ¢ meanings determined for each cabin, the aim function (5) for all
four cabins settling machine gets the following form:

-8 p6,27 .-0,13B
71(B;)=8-10" B ¢ M
7,(B,)=4,41.10".B,%%% . 017B:
73(B3)=2,48-1078 . B,"%* . ¢ 7018 (7)
74(B,)=8,721077 B> .gl-018)

Corresponding diagrams of the accepted expression are given in the picture 2. As we can
see in all four cabins the concentrate outlet (aim function) has the extreme character.

Let’s discuss another, different approach towards the problem. From the automatization
point of view the settling machine is not four independent objects with four inlet sizes B1, B. bs, B4
and with four outlets yi, vz, v3, v4, but one object with four managing influence B4, B;. bs, Bsand
with one managed size y. in this case outlet function (5) of mathematical model attains the form:

kip k,p ksp k4 ,—C;B;,—C,B,—C3B;—C, B
Y(BlvBZ'BS’BA):aBllBZ 253 3B4 4 g=C B~ By~C3 B3¢, By (8)
a, ki1, kz, ks, ka, c1, c2, 3, ca unknown coefficients number meanings in expression (8) is
calculated by the the smallest quadrate method. Inserting the accepted coefficients number
meanings in (8) we get:
7(By, By, By, B,) =1.52*10°B,21°. B,118. 8,043 . ,1%.

.o ~0.07B,-0.021B, ~0.01688; ~0.0458, (9)
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Pic. 2. Settling machine task function

Let’s calculate concentrate outlet sizes for both ways of managing with the purpose of
selection the managing way. We do not discuss quality (limit) function (3) as in both cases it would

be equal to concentrate meaning Ba.

Comparison took place during average and maximum meanings of managing influences

(schedule 1):

Table 1

# Technologic values | Camera Il Camera Il Camera IV Camera &

B;, degree. 41.9 335 345 35.85
2. Y (gi),% 5.18 4.5 3.43 2.93 16.05
3. B max , degree. 48.8 40.49 40 38.3
4. 7(Bi max) % 5.86 5.41 3.99 3.11 18.37
5. (B, B,,B3,By) % 16.62
6. Byimax , degree. 41,7 55.85 25.64 34,05
7. 7(Bivax s Bamax » Bamax » Bamax ) 1% 19.38

Let’s discuss both ways of managing, according to the obtained data:

1.

72

According to the passive experiment data carried out on the settling machine for
the average meaning of managing influence B; (line 1). For each cabin by summing up y(Bi) values
calculated from formula (7) we get y(B)=16,05% (line 2). In the same terms by (9) we get
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v(B)=16,62%. As we can see managing the process by the second way gives concentrate increase
outlet by y(B)=0,57%.

2. For concentrate outlet function maximum meanings setup according to the
experiment data. By the first method Bimax by formula (5) for four cabins, Bimax=ki/c1 (line 3).
Inserting these values in formula (7) we get y(Bimax)€18,37%. By the second method Baimax by
formula (9) for four cabins: Bamax=ki/ci. (line 6). Considering these values expression (9) gives
V(Bimax, Bamax, Bamax, Bamax) €19,38%. As we see even in this case concentrate outlet increase is
clear, y(B)=1,01%.

3. Conclusion

On the basis of the analysis for the multi-cabin settling machine automatic control it’s
expedient to apply the managing way, which provides the total concentrate maximum outlet by
the air amount control supplied to each cabin.

Accordingly the settling process optimization criterion:

Y= Fl(BL B,, Bs, B4)—>max
ﬂ: FZ(B’a’Q’P):ﬂ )
Birin < B < Bi s
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3mbadbyemo  Lsgombgdols gsbbomgoesb 3sdmdeabsdg, LsdsbOm §3mbmdozols 3606303980
s Lebgmdfogm 0bBgeglgdol gsmgemoliobgdom, bsgmmdols dgfggmmdols Gazombsgan®o asbgo-
056980bsm30T 373093908 (38 3o Ebobsonmo Bsgombgdol gswsfyzgde.

3000569801 dglbszzmgmse LagoMms a0l assg3e6s 0bmgs(som®o gsbgoms@gdols absby,
33 dmombmgls dnwdog s 30bs6d0dsGrarnem FnBemdsl, Mol Fgegasesi Mbos dmbogl [4]:
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L bsbmgeemgdol bsfomBo Lsgsdrmggmml bsgmmdols @s asbols Ggla®lgdols Lodizocol
Fgbobgd slFme0 Fsedmeagbol gstrygmas;

2. gsbemglo  Bgdbmmmaongdols  asdmygbgds  Loliggdn®o Imegmodgdols Lseggndggmby, s
a1eobbdmdl:

3) B6sgomdols s gsbol dmemdgdols dogdsl 3oG@sdo®o agmmmaon@o 3mbdmagmmmgon@o,
390Jodoeo ©s agmzobozn®o dgomegdon;

3) 33§ gmmzsbgdmemo  Fsdmmmamagdols GgsdoemoBs3osl mebeglio dgomegdoon.

3. spsemo  3md3gBg6300l  3Jmby  L3gz0smobgdmmo  Labgemdfogem  Lsdbsbymols  994dbsls,
™ol 3dm(396s bs 0gml Ibeemme bsgmmbols ©s gsbol dgdbs-dogdomo s Lsgdldenmedsiom
bsdndscmgdol 9539 nemdols  asbOesby bearmbgs.

3mbsb0 36308, MM sbsemo  Bgfomemmyogdols slsbgdgsgse asfgnmo  gsdodsmesdsbrgds bg-
368 9ucm d306gs, 300609 BMswoonmo Bgfommmaogdol asdmygbgdom gsfgnmo Lsdndsmgdols
EsbsbsGrxgdo. Labgmdfogmb doge bsgmmdol Mg 3gemmdoesd domgdnmo Bgdmbsgmgdols bsfomo
mbs dmbdstregl 0bemgszon®o BgJommmangdols ©s30bsblgdsls.

bobgemdfogm 3Omgmsdol ©sd@d)go900l, b3giosmobgdnmo  bsgmm®eabszom-sbsmoidoznco
Ladbsbn@ols dgddbols s sty do dmdndsgy 333s6090msb gemse obmgsizoma Lsdndmgdols Rsgd)s-
0oL d9dega, dgdbs-dogdomo  Lsdmdemgdol  dbmggmom  3GsdBozosb  3sdmdabsdy, dmlsgmmebg-
@os b3gmmbols dm3mggbols ol Bgdwgan dshzgbgdmgdo:

99-3 - 39-5 (gmo - Gsdegbody skgmm smsl Bmbsdweg Famofsedo;

99-6 - 39-10 (egdBo - G8dm9b0dy b Bbsdwy §gmroffowdo;

dgegase, (Fgmofeedo domxgd 8o Bg3s 3dwgb0ody domosteo EmEs®o. Midm dgdo Fgdm-

bagemol dowgds Bgademgds, org Lsdsrmggmm asgoeol s6s bgomgnml, 368390 bsgmmdash ases-
d7333980L 3O Jigdl.

gm39efemon®se 39496580 Bgdmeols ssbemmgdoo 1-1,2 dogmombo mbs 396%0bo. 83 3Gy~
00l btk by J3ggbowsb gmggen Foml Lebmgedas®go @ssbermmgdon dogmostro 833 emems-
o gseab.

o) badedmggemmdo 396%06L  Lsgnmsto bsgmmdoesd  35Gs6dmgdm, 3sBob  J399s68T0  ©sd-
rbegds 3begmTo asdsgsmo msbbgdo. dsls ass, Lsbsgmbemm bsfsddols momgdnmgds bgom
6330003036 Bgsigdom, Essbemmgdoo 1,5-x96 as0b®egds, ©s0fg3l 396060l gelo ©s BEELSm-
30690l ©s930L batx by gzgms Lbgs Mmool mgommamgdmmagds.

EEqlEmgMdon  6530md3sBIMI3M3gdgmo 3O 39mmds  LsdstmggemmBo  0dgmezgds Mgeerno
Omgme  bmdogddndo, sbggg ®dogddneo gsddmegdol  Bgdmgdgwgdols J39d. 3sboygeo  dowamds
Jooormgmo gbogsrn®o bsgmmdol dodstrm, sOLgdgmo bsdsemadol 939 0sbmdol  asbmeols wed-
gorgs, sbsemo Lsdsmgdols smdmbgbol dg3g@bgds sbemem dmdsgsm o 3sbs30mmdgdls Lsdsdymm bsg-
0mda3Bdmd3m3zgdgmo  3Mg[3gemmdol  salsds®gdsls. bgmddmgsbgmmdsd mbes Igbdemls J39960l &3
™30l 3osehgbs, LHmM0 dods@rorgmadols s@hg3zs. gl dmombmgl sdgol  dsesm 3gsemogozon®
b39300m0L3)90msb6  gomse Lsgombol Lermmgmaom asbbomgsl.

ImggmomBo Im3mggdnmo 6sgmmdol 90% dodstrorgmos bsf3s30 ©@36086emgdols bsgmmd-
36m7ddgdol  dobsmgdse, bsgmmdodon®o  Lagodmgdologols  asdmaygbgds  bsgmmdol  Fbmeme
10%. dobgesgse 0dols, ™3 bsgmmdols sbsbsdxo Ls(gsg0l dods@rorgemgdon 9—2{)3(4) 30935898
bsgomdJodogo doBbgdom gsdmygbadme MemEgbmbsl bagmmd-Jodon@o Semendiool Lsgdme @o-
Ggdnmgds 3O835mR 9O 9F3ME90L  gggms bsgmmdn®o Ls(gegol gell s sdwgbse bsgmmdodoy®o
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dodsrogeagds  esgme  3g0L3gddonmos.  Lsds@mzggmmBo  dmdmggdgmo  bsgomdo  dz0M B mbosbo
d30650 ©oGgdmmo bsgomd-Jodonco 3Gmenddgdol dobsmgdse Mbos 0d6gl dmbdscrgdmmo.

bergmom  93mbmdogols  asbzomsdgdols  sbsmobo  (3eelebse  dm{famdl, ®md  bgdoldogeo
J39960T  dmog®gds  30Ms306083m Jogdmgdsdas  d30609Bmbsgasbo  bsgmmd-Jodon®o  3Gmeniool
S B30d963 b,  3OmENJ300l  FnEgmmdsls s Jmbsergdsliosb.  s@bodbrmoesb  asdmdwabsdy,
bodetrmggemeal  Lobsgmbeom  bsgomdols  qJbdme@o, Lsmsbspm  assdndsggdol as693dg o6 dolgsb
Ibomeae  Lsfgeg  6s30mddOmendos  Foddmgds  93mbmdogn@se  gsmds@mmgdgmos.  3s30egdom
M5O dndyq60s60s dsmasb dzoMse @oMgdamo bsgmmd-Jodono 6sFs®dol dowgds — Jodome Gg-
sJ&ogms, bBglngms megsbam bogmoghgdsms, Lbgeslbgs dsdzol bsbdom(gsemdan®  gsdblbgem-
05, 0bgzee ©s Igs® 3sM8x50bms s dbmgmonls eggoied o Lbgs 3emendiseol Fosedmgds. bs-
JooOnggmmBo  dIm3mggdymo  bsgmmdoesb dgodmgds  3sfsMdmmo  obgmols Lsgsgo, Goig bads-
968l deg3399L  bafommdMog  ©sgs3dsgmagommm  mezEs;330l s Lmeggmol dgn@bgmdols dmmbm-
3bogmgdgdo s dso Lsggydzgenby Bg30d7dsma  gimemmaodse bngms domeobgmols Fs@dmgds ©s
F93bmmomen smbodbmmo bs(393900 033meB0 [1]. smbodbrmopsh 3sdmdmabstry, Lsdstrmzgemmeosb
Ibomee bgomo bsgomdol gJldmedo 86 dolagsh dbmmme Lsfgsz0 bsgomddtmenddgdol §Fsé-
dc908 930630 3MsE bsgmgdse 9539 meo ofbgds.

B9dmm Rsdmmgmomo 6530m830meEn 900 LsdsermggmmBo mgl o offs@dmgds. bsgnmsto
bs300d0b, bsb o gsembsndo  soMols, bsdndgzscn Bgmgdol  J3ggboliogol  LsbsMggdememe  asdm-
gabgds Bgeml Fg{gemdls dg(3609M900ls, Igeasobols, Lmegemol dgn@bgmdol s Lbgs dMsgsmo st~
20L  3meEdobgdsl s asbz0056905L; Ibsbemgmds s 3dsgmegomEgds Lsdndsm  segomadom, bgmo

Baaﬁgmbo 356900 s335L s 8030({)360) ds@a  93mbmdogmed g39J@)L.
3. sl 336s

4390039 bgdmsmbodbyemols  gsmgaemolifobgdom, dgodmgds 0mdzsl, Gmd @smgmoro  3e-
Babiogo Oglnelgdoesb gsdmdrEobstg, Lsds@mggmmdo msbsdgoemgy obmgszon@o  Bgdbmemao-
9001 38dmygbgdom ©s Fgdeamd 3gMomedo dolo gsbzoms@gdom Bgadmgds ssbemmgbom dogmoso
B0bs  bsgomdbols dm3cmggds, OmImol  moMgdnmgds MsdEgbody sbgmemmdon  dogmostie  EmEs@l
390003965, 01 bgemo bsgomdols dsgoz@se dolo goesdndsggdols 3OmeEnddls geggoom, ds30b Tg-
I bsgommo  3oegg Bcdm  as0bMEges. 8gesb 3sdmdeabsdy, bsdsemggmml dgmdmos dooels §g-
@offsdo M83g60dg dogmostosbo Bgdmbsgsmo. Lsggmsdo Lsbl®gdo bgml BgnFymdl Lbgs wsm-
39001 3563000569851, 3835093l dnLabemgmdols (3begMgdols mbgl. baembol (3bmgMgdols dsmsemo
©mbg byl BgnFymdl J39960L as9Mm03693sL s Lsdstrmggmmls bsdegom ©sdm e 0096emmdsls.

Omamei  Bsbl, LsJsdmggmmdo sOLgdmdls gggems 3oOmds, Gsms  J3ggsbs  93bmdon@se
ddmagho asbeagl, Golmgolsg Logodms dbmmee bgmolingmgdol dmmodogn®o bgds.

bsgombols 360T369emmdoEsb  asdmdwabscg, doggshbos, Gmd s@lgdymm 3OMdmgdsby bObgs
56 9bs ogml Ibmmme ©sMado dndndsgzg L3g0smobiBgdol, m®gsbobszogdols ©s dmsg@mdols
36960358039, I Mbes gobrgl  JsGmmmo Lsbmgsmgdol Jbxgmmdols ©s msbsamdol s-
asbo0.
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YK 622.276.479223 Mremamze, O. baxtamse, M. N'amkwues-lllenrenna

ITPABUJIBHAS TIOJIMTUKA PA3SBUTUA
HE®TEI'A301OBbIBAIOHIEI'O KOMIIVIEKCA - 3AJIOT
YIAYUYHHIEHUA DJKOHOMUYECKOI'O U COHUAJIBHOT'O
INOJIOKEHUSA HACEJIEHUA I'PY3UN

PE®EPAT: B 1981-1983 romax exeromgnas noOprda HepTtn B ['py3mm mpeBbimana 3,3 muH. ToHH. [IporHO-
3HBIC pecypchl HedTH cocTaBmsiioT 2,440 MiH. ToHH, ra3za — 180 mapa. m3. Ecnu  1006bITH
40-50% »3THX pecypcoB, CTpaHa MOJyYUT HECKOJBKO COT MHIJUIMApAOB JOJUIAPOB INPHUOBLIH.
Ho, HecMOTpss Ha MHOCTpaHHBIC WMHBECTHMLIMH, PAa3BUTHE OTpAacid BCE ’Ke He MPOU3O0ILIO.
Ceifuac 100BIYa COCTABISET TOJBKO HECKONBKO IECATKOB THICAY TOHH B roj. bromker He
MOJYYWJI 3HAuYMTENbHbIE NOXOAbL i M3MeHeHus curyauuu Heooxonumo: 1) V3ameHuTs Hem-
PaBHIBHOE TIPEICTaBICHNAE B OOLIECTBE O HE3HAYMTEIBHBIX PeCypcoB HedT u rasza B ['pysun;
2) IlpumenuTs HoBelmue TexHomoruin 3) Co3aaTh CHENUATU3UPOBAHHYIO TOCYJApCTBEHHYIO
cnyx0y, 3amadeli KOTOpPOW IOJDKHA OBITH TOJBKO 3a00Ta O TOBBINICHUH 3S(P(PEKTUBHOCTH
MIOUCKOBO-Pa3BE0YHbBIX M AKCIUTyaTallMOHHBIX paboT Ha HedTh u ra3. B pesymbrare, Oromker
MOJTYYUT €XETOAHO HECKOIBKO MHJUIMApJOB J0JIapoB. Emie Gospmuii 10Xox MOXHO mOITy-
YHTh, €CJIM NPOJAaBaTh NPOAYKTH MepepaboTku HeTH U raza. VIHTeHCHBHOE pa3BUTHE HKOHO-
MHKH CO31aCT MHOTO pabO4YHnX MecT, IOJAHUMET ypOBEHb JKU3HH HaceleHus, OyneT crnocodcTBo-
BaTh OOBEAMHEHHIO CTPAHBI U HACTOALIEH HE3aBUCUMOCTH [ py3uu.

KJIOUYEBBIE CJIOBA: ['py3usi, He(hTh, pecypchl, IOUCKH, JOOBIYa, Iepepad0oTKa, SKOHOMIKA, Pa3BUTHE.

Cpenu BBI30BOB CTOSIIIMX B 21 BEKke Iepel YEIOBEYECTBOM, PEIIEHUE BOIPOCOB 3JHEpre-
TUKHU TpeACTaBiIsieT co00i 01HYy U3 BakHEHINX nmpobiaeM. CeroaHs 3aieku rOproYrx UCKOMAeMbIX
— OCHOBA SKOHOMHKHU TOJBKO TOTJa, KOrjla CYLIECTBYET JOOBIBAIOLINI M TepepabaThIBatOLINiA
komruiekc. CTpaHa, KoTopasi UMeeT COOCTBEHHBIE OCTAaTOYHBIE pecypchl HepTH U rasa, criocoOHa
o0ecreynTh CBOK YHEPro0e30nacHOCThb, CIOCOOCTBOBATh PA3BUTHIO SKOHOMHKH M YTBEPAUTH HE3a-
BHUCHMOCTb CTpaHbl. ['py3ust co cBOMM He(Tera3oBbIM MOTEHIIMAIOM CBOOOIHO MOXKET BOWTH B Psiji
3THX CTpaH. B mepecuere HEPTIHBIX PeCypCOB Ha OJHY AyIly HaceJeHMs, Mbl HE OTCTaeM OT aHa-
JIOTUYHBIX TIOKa3aTene HedTera3omo0pIBaroMX cTpaH mupa (5).

B onenke HeTera3oHOCTHOCTH 0OJbIIOE 3HAUEHHE UMEIOT: TI0JIOKEHUE PETHOHA B TEKTO-
HUYECKOW 30HE, MOIIIHOCTh OCAJ0YHOTO YeXJia, HAIMYKE OTACNIBbHBIX He(TerazonpousBoasmux (o-
pManuii, Halu4Yhe MOTEeHIUAIBHBIX KOJIEKTOPOB U BOJAOHENPOHUIIAEMBIX TOPOJ (TMTOKPHIIIEK), THJ-
POIMHAMUYECKHI peXUM, KOH(MUTYpalus OTACNHBIX CKJIaJ0K, HAIUYUE BBIXOJALIMX HA MOBEPX-
HOCTh U TMTyOMHHBIX pa3oMoB U aproe (1).

[Tpu ouieHKU He(TEra30HOCTHOCTU OJHHUM U3 BaXHEHMIINX MOKa3aTeslel SBISETCS JIUTOIO0r0
- (auuanbHbIM aHanu3 TOPoA (MOKPHIMIEK), YCTAHOBJIEHUE PE3yJIbTATOB BIUSHHS IPOLIECOB dITUTE-
He3a U KaTareHesa JUlsl 3aKaHOMEpPHOCTeH (PHiIbTpallMoHHO-TIOMAaAHbIX (hakTopoB. Ha Tepputopun
I'py3un COBaKkymHOCTb BCeX ATHUX (DAKTOPOB YIOBJIETBOPSET YCIOBHUAM 00pa3oBaHMs HE(TH U rasa
1 (OPMHUPOBAHUIO UX 3aiexkelt (2).
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['py3us 1o cBOeMy T€O0JIOTHYECKOMY CTPOCHHIO OJHOBPEMEHHO MPHUHAIICKUAT JIBYM Hed-
TEra3oHOCTHBIM Teppuropusim: Boctouno-UepHomopckomy okpyry (3anaanast I'pysus) u FOxuo-
Kacnuiickoii HedTerazonoctHoit nposunimu (Bocrounast ['pysus) (7). B I'py3un uszBectHb Ooiee
1500 nposiBnenuit HeTH U raza, KOTOpPbIE MPUYPOUYECHBI K PA3IMYHOTO BO3PACTa U COCTaBa MOPO-
JlaM OCaJIOYHOr0 4exJja, HauMHas ¢ Toap-aajieHa /10 IUIMOLeHa BKiItounTenbHO. Halineno 18 mec-
TOPOXKIEHUN YTIIeBOAOPONIOB: 6 HedTsAHBbIX, | razokoHaeHcaTHoe, 1 ra3zoBoe. Cpeau HUX BBIIE-
JSIOTCSL pacnoyiokeHHble B [IpuTOmnmcckoM paiioHe, YHHKaJIbHBIE IO CBOEMY T'€0JIOTHYECKOMY
CTPOCHHIO MECTOPOXKJICHHUS, KOTOpbIE COAepXkaT 3HAuuTeNbHble 3amackl Hedtu. B uacTHOCTH,
Camropu-Ilarapazeynbckoe MecTOpOKIACHUE HE()TH HMCXOAS M3 MEXKIyHApOAHOH Kiaccuukanuu
OTHOCHTCSI K UHCITY OOJBIINX MECTOPOXKICHUHN (3armachl KOTOPHIX MPEBBIIAIOT 30 MIIH. TOHH.).

B 1981-1983 rogax no6sr4a vHedtu B I'py3un npesbimana 3.3 MitH. TOHH B T07(4). B xoHIIe
90-pIX TOJIOB TPY3MHCKUMH COBMECTHO C HMHOCTPAHHBIMH CIIEIUATHCTAMU ObUIM TOJCYUTAHBI
MIPOTHO3HBIE pecypchl He(TH, KOTOpbIe cocTaBmwin 2 Mumuinapaa 440 MUJUTMOH TOHH, MTPOTHO3HBIC
pecypesl rasza (Bocrounas I'pysms) 180 mmmumapn m3(4). B cioyuae no6bmum 40-50% 5Tux
MIOTEHILIMAJIbHBIX PECYPCOB CTpaHa MOJIYYUT HECKOJBKO COTEH MHJLIMApPO0B J0JIapOB 10XO0/a.

Hecmotps Ha TO, uto B I'py3um mmeercs OCTaTOYHOE KOJUYECTBO PECYPCOB M 3arlacoB
HeTH U Ta3a, pa3BUTHE OTPACIH BCE-)KE HE MPOM3OILLIO HA JOJDKHOM ypoBHE. Ha coBpeMeHHOM
JTame OJHMM M3 BaXHEUIIMX (DAKTOPOB yBeNHUEHUS AOOBIYM HEPTH U raza — MpPUBICUYCHUE
3apyOeKHBIX HMHBECTOPOB. llpym 3TOM, HEe HYXHO 3a0BIBaTh HALMOHAJBHBIE HMHTEPECHl CTPAHHI,
00s13aTeNbHBI MAPTHEPCKHUE OTHOIICHUS U MOJHOE U KaUeCTBEHHOE PAaCCMOTPEHUE BCEX IPOEKTOB,
B KOTOpBIX NPHUHUMAIOT Yy4yacTHE€ HWHOCTpaHIUbl. HecMmoTpss Ha mpuBIeYEeHHE HMHOCTPAHHBIX
MHBECTHIIMI B cepennHe 90-bIX roJ0B, HE yIaJOCh MOJYUUTh KedaeMbIX pe3ynbratoB. K coxane-
HUIO, 3TU UHBECTOPHI B OCHOBHOM IPOBOJAT PaOOTHI HA YK€ OTKPBITHIX MECTOPOXKIACHUSX C IIEIIbIO
U3BJICUYEHUs OBICTPOIl BBITOJIBI, 0 CUP MOP HE OTKPHITO HE OJTHO HOBOE MeCTOpoxkJeHHe. J[oObrua
Hedtu ¢ 38,71eic TOHH B 1995T. Bo3pocna g0 130,5 Teic. Tonn B 1997 r. B nanpHeliniem oHa BHOBb
Hauaja nagaTth U B 20091, nocturna 54TeIC.TOHH., Ta3a - 16MIH. M. ['ocynapctBenHast 1ons HeTH
ot 38,7teIC. TOHH B 19951, ynana npubmusutensHo 10 20Teic. ToHH B 2009r.

W3 BBINIEU3I0KEHHOTO BHIHO, YTO BIIOKEHHBIE WHOCTPAHHBIE WHBECTHIIMM B TEUEHUU
MIPOJOJDKUTENFHOTO TEpUoJa HE MPUHECIH OXUAAEMbIX pe3yiabTaToB. ['py3uss He moay4uIia
3HAQUYUTENbHBIX JOXOAO0B, YTO OTPUIIATENIBHO CKA3aJIOCh HA YPOBHE KU3HHU HACEJIEHUS CTPAHBbI, KaK
B SKOHOMHMYECKOM M MOJIMTUYECKOM, TaK U B IICUXOJOTUYECKOM aCHEKTaX.

Hcxons U3 BaXKHOCTH pEIIEHHs 3TOT0 BOMpoca, pu MexIyHapoaHOM 0J1arOTBOPUTEIHHOM
¢doune Karomukoc-Ilarpmapxa Bces I'py3um Oblna cosmaHa BpeMeHHas KOMHUCCHA (pelieHueM
ympasisitoniero coera ot 15.12.2006r.) mo HedTH M Ta3y C IeNbl0 pa3pabOTKU KOHUEMIHUU
HallMOHAJIBHO-TOCYJIAPCTBEHHON mporpamMMmbl — «Pa3BuTtne He(TerasoBoil MOWCKOBOH W
NoOBIBaroOIIel oTpaciu ['py3un Ha OCHOBE CUCTEMHOT'O MOJETUPOBAHUS U MOHMTOPHHIA, a TAKXKe
JIPYTUX COBPEMEHHBIX TEXHOJOTHI (5).

B Teuenun nByX jer ObLIO MOATOTOBIEHO AHATUTHYECKOE OOOCHOBAHUE KOHIICTILIMHU B IBYX
JacTAX:

4. Tlonoxenue HeTerazo00bIBAIONICH OTPACTH U IEPCIIEKTUBEI €€ moTeHIuana B [ py3uu;
5. «CobOctBeHHas HE(Th U ra3 — OCHOBA Pa3BUTHSI SKOHOMUKH [ 'py3un».
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AnanuTHdeckoe  00OOCHOBaHHME ONUPAETCS HAa CHUCTEMHBIH aHalM3  MaTepualoB
UCCIIEIOBAaHUM TPY3MHCKUX M MHOCTPAHHBIX CHEIMAIMCTOB. BbIIM NpOBENEHBI JABE HAay4dHbIE
KoH(pepeHMU. Marepuansl A O3HAKOMIJICHHST OBUIM pPa30CiaHbl BO BCE 3aWHTEPECOBAHHBIC
OpraHu3alMM, OTKYyAa ObLIM MOJTY4EHBl pelieH3uu. Marepuaibl aHaIMTHYECKOr0 0OOCHOBAHUS U UX
paccMOTpeHHe Ha KOH(EpEHIUX JIETJIM B OCHOBY pa3paOOTKH KOHIIETIIUN MPOTPaMMBI.

AHan3 CyIIECTBYIOIMX MAaTepHalOB SICHO IOKa3bIBaeT, 4YTO HM3Kast 3((HEKTUBHOCTH
HedTera3zo100bIBaONINX PA0OT B OCHOBHOM O0YCIIOBJICHA CIICTYIOIIUMHU TPUYUHAMU:

1.B coBerckoe Bpems ['py3uss B 10CTaTOYHOM KOJMYECTBE obOecnednBanach ACIIEBBIMU
He(dThIo U TazoM. Jlonst moreHnmana Hedtu u raza ['py3un (mpubnmsurensuo 0,5%, Torna,
korga B I'pysunm noOsiBasmock or 3,1-3,3MJH. TOHH B IOj), B OTPOMHOM He(TerazoBoMm
noreHuuane Coserckoro Coro3a Obuia He BaxkHa. Vcxoast U3 3TOro, B 4aCTH I'PY3MHCKOTO
o0111eCTBa CIOXKHUIIOCH IIPECTaBICHHE 00 HEMEePCIEeKTUBHOCTU HedTera3oHocHOCTH [ 'py3un.
Takoe mpezcTaBieHue U CETOTHS pa3leiseT YacTh HACEICHUS, U K OOJIBIIOMY COXAJICHHIO
TaKXKe PYKOBOJMUTEIHN CTPaHbl, YTO IPUBOJIUT B CBOIO OYEpellb, K HETPaBUIBHON MOJIUTHKE,
KaK B Pa3BUTHUU OTPACIH, TaK U B POJIM COOCTBEHHBIX HETH U ra3a B Pa3BUTHH SKOHOMUKHU
cTpansl (6).

2.B 20-om Beke BO BCeM MUpPE HayKa O J00bIYe HEPTH U Ta3a B OCHOBHOM HM3y4Yajia U Pa3Bebl-
Bajia KPYIHbIE MECTOPOXKJIEHHs, PACIIOJIOKEHHBIE B IIPOCTHIX I'€0JIOTHYECKUX OOCTaHOBKAX.
Takne pernonsl kak ['py3usi, ¢ HAydHO — IPAKTUYECKON TOUYKH 3PEHUS U3-3a CIOKHBIX YC-
JIOBUH, CBSI3aHHBIX C PA3HOT0 poJia TPYAHOCTIAMHU (T€0JIOTMUYECKUMH, SKOHOMUYECKUMU, 3KO-
JIOTUYECKUMH M JApPYruMH), OOJIbIIOrO HHTEpeca He mpeAcTaBisiv. llosTtomy, crokHoe
reoJlornyeckoe crpoeHue ['py3uu W MOJOOHBIX TEppPUTOpPHUIl, HE CHOCOOCTBOBANIO HA HUX
3¢ (HEeKTUBHOCTH TOKWCKOBO-Pa3BEIOYHbIX U JOOBIBAOIINX paboT Ha HEPTH U ra3. B pe3ynb-
TaTe CIIOKUJIOCH OIMOOYHOE IMPEICTABICHHE O HU3KOM MEepCHeKTUBHOCTH HedTerazoHoc-
THOCTH cTpaHbl (6). TeM He MeHee, B MHUpPE ¢ HEOOIBIITUMU MECTOPOKACHUSIMHU CBsI3aHbl 10-
20% pecypcoB HedTH U Taza. Ha coBpeMeHHOM 3Tane i 00Hapy>KEHHsI HOBBIX MECTOPOXK-
JICHUW HY)KHO YYHTHIBaTh HOBBIC 33/1a4M, HAIIPUMEp: TIOMCKU W pa3BeAKa JIUTOJIOTO-CTPY-
KTYpPHBIX, BBIKJIMHUBAIOUIUXCS M Ha O0JIBIION ITyOMHE pacrooKeHHBIX 3anexeil. Mbl moka
emeé B OCHOBHOM OPHMEHTHPOBAHBI HAa TMOWCKHU U Pa3BEIKY 3aJIeKEH, CBSI3aHHBIX C CTPYKTY-
PHBIMH TOJHATUAMH. MBI JOJDKHBI OKUAATh CYLIECTBOBaHME OOJBIIOrO JMAna3oHa pas-
JMYHBIX THIIOB MECTOPOKACHUH. 3ydeHne 3Toro Bompoca AactT HaM BO3MOXKHOCTb TTepeoc-
MBICIMTh HaJIMYKE BONPOca OOJIBIINX MOTEHIHUAIBHBIX 3aI1acoB.

N3BecTHO, 9TO caMbIii OOJBINON AIKOHOMUYECKUN AP (DEKT MaeT mpaBUILHO 3aIIaHUPO-

BaHHbIEC HAyYHbIE HCCIIEIOBAHUA, U TOITOMY HEJOMYCTUMO COKpAILlleHHe Hay4yHBIX paboTax

B BOIIPOCax MPOU3BOJICTBA.

B xonue 20-ro u B 21-oM Bekax BO BCEM MHUpE, ONMUPASACh HA JOCTHKEHHUS HAYKU H

TEXHUKHA OBUIM Pa3BHTHI COBPEMEHHBIC TEXHOJOTHH MOWCKOBO-Pa3BEJIOYHBIX M JOOBIBAIO-

IMX paboOThl B 006J1aCT HEPTH U ra3a, KOTOPhIE B HECKOJIBKO Pa3 MOBBIIIAIOT UX 3P PEeKTHB-

HOCTb, M YTO CaMO€ Ba)XKHOE, HAal0T OOJIbLIONW pe3yibTaT IJii PETHOHOB CO CIIOKHBIM

reoJIOTHYEeKUM cTpoeHHueM (6). B Tex ycnoBusx, Korja 3HauuTeIbHO BO3pOciia HHpOpMaLus

U TMOJHAJIOCHh TpeOOBaHME K KauecTBY OLEHKU YTIJIEBOJOPOIHBIX 3ayiexkeil (0coOOEHHO B

OTHOIICHUM JIOKAJIBHBIX OOBEKTOB), BO3HHMKJIA HEOOXOIMMOCTb B YCOBEPLICHCTBOBAHUU
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METOJI0JIOTUH MPOTHO3UPOBAHUS HA OCHOBE HMCCIOJIb30BAHUS CUCTEMHOTO aHanusa. Mcxoas

U3 TOTO. YTO UH(OPMAIHS SIBISETCA UCXOTHOM TOUKON MPOTrHO3UPOBAHUS, OJHUM U3 OCHOB-

HBIM 3TaroB SBJISETCS CO3JaHHE €IUHON CHUCTEMbI XpaHEHUs U 0O0paboTKH JaHHBIX (OaHK

JTAHHBIX ).

[IpakTnka MUpPOBBIX HccienoBaHui 3a mocneanue 10-15 et mokasana, 4ro o0si3a-

TEJIbHO BHECEHHE CEPbE3HBIX KOPPEKTUB B OLEHKY MaJO-MIEPCIEPTUBHBIX U HENEPCIIEKTHUB-

HBIX PETHOHOB (pallOHOB). DTO PEIIEHHE BO3MOKHO TOJBKO MPU KOMIUIEKCHOM MpHUMe-

HEHUU COBPEMEHHBIX METO/IOB.

K coxxanenuto, B 'py3un 3TH TEXHOJIOTHUU B MTOJTHOM 00BEME HE UCTIOIB3YIOTCS U HU3-

Kast 3Q(EeKTUBHOCTh MHBECTUIINN B He(pTEra3o100bIBAOIICH OTPACId UMEHHO 3TUM M 00b-

sicasieTcs (6).

3. CeronHsiHee TPYIHOE MOJIOKEHHE HedTera3so MoMCKOBO-pa3BeOYHON U JOOBIBAIOIIEH
oTrpaciu ['py3uu, Kpome BbIIIE€ MEPEUUCICHHBIX IMPUYMH, CBSI3aHO CO CJIA0bIM YPOBHEM
yIPaBJICHUS OTPACTBIO U UTHOPUPOBAHUEM KOMITETEHTHBIX MHEHUH.

«3akoH I'py3un o HeTH m Taze» mpeanojaraer, 4YTo «pecypchl W 3amachkl He()TH U Tasa,
HaXOJsIIMecs B Helpax Ha Tepputopuu ['py3uu SBISIOTCS TOCYAapCTBEHHONW COOCTBEHHOCTHIOM.
EctectBeHHo, m1000ii Biajaenel] J0JKEH 3HaTbh, I7I€ U CKOJBKO HaXOAUTCS ero coocrBeHHocTh. Ho
710 CUp IMOp HUKTO HE 3HAET, Ha KAKOW KOHKPETHOW IIOLIAAHN PACIOIOKEHBI PACCUUTAHHbBIE PEcy-
pcel He(TH, M HE YTOUYHEHO PealbHOE KOJIMYECTBO 3HAYUTEIBHBIX 3a11aCOB HE()TH MECTOPOXKICHHIA
MPUTOMIIMCCKOTO pakioHa. M1 3TO HeCMOTpsi Ha TO, YTO HOBBIE TEXHOJIOTUU JAIOT TAKyl0 BO3MOXK-
HOCTh. B JaHHO# cUTyalluu HEBO3MOKHO TOBOPHUTH O J100bIYe O0mbIon HeTH (6).

bbutu Gosblvie 0XXuaHus U HaIeXK Ibl, YTO HHOCTPAHHBIE HHBECTOPBI IPUMEHST COBPEMEH-
HbI€ TEXHOJOTMH U MOJHUMYT oTpacib. Ho, k coxxaneHuto, Haiex bl He onpasaanuch. C yBepeH-
HOCTBIO MOXKHO CKa3aTh. YTO MHOCTPAHHBIC MHBECTOPHI HE CMOIJIM WJIM HE 3aXOTeNd MPUMEHHUTH
HOBEHIIINE TEXHOJIOTHH, B Pe3y/IbTaTe Yero NPOBEACHHbIE MU PA0OTHI OKa3aluch He 3(PPEKTUBHbI-
MHU. Mexny TeM «3akoH ['py3uu o He(TH U Taze» 00s13bIBa€T HHBECTOPOB MPOBOJUTH OMEpAIMH 10
He(TU U ra3zy Ha OCHOBE caMbIX 3(()EKTUBHBIX METOAMK U TexHoJoruil. Kak BuaHO, B 3TOM ciiydae
3aKOH HeE BBINOJIHsAETCS. B pe3ynbraTe 3TOro, HECMOTPsI HA UHBECTUIIUH, 100bIYa HEPTHU C KAXKIBIM
rOJIOM YMEHbILIAeTCsl.

B pesynbrate pedopm, nposenennsix B 2006-2007 rogax mosiokeHHe oTpaciu ewmé Oonee
yxyamuiaock. «I'py3HedTb» OblIa JUKBUAUPOBAHHA, @ €€ OCTATKU BOLUIM B cocTaB «l'py3uMHCKOMN
KOpIiopanuu He(TH M raszay, KOTOpOH ObLI NMPUCBOEH CTAaTyC HAIMOHAIBHOW KommaHuu. Takke
M3MEHUJICS CTaTyC «ATEHCTBA IO PEryJIUPOBaHHUIO pecypcoB HedTu u raza ['py3um». 13 He3zaBu-
CUMOW OpraHu3aluy, KoTopas MOAYMHSUIaCh HenocpeAcTBEHHO IIpe3mpeHTy, areHcTBO IpeBpa-
TUJIOCH B Tojpa3enenne MuHucrepcTBa JHEpreTHKY o1 Ha3BaHueM — «HalnnoHanbHOe areHcTBO
no HeQTH U ra3zy». B pesynbrate 3TOro, ypoBeHb rocyJapCTBEHHOMN MOJUTHKU U aBPUTET B cdepe
He(TU U ra3oBOH JeATeNbHOCTH ynainu. B Toxke BpeMs B Beaymux HedTerazogo0bIBalOIIUX CTpa-
Hax 3Ta OTpaciib HaXOAUTCA B cpepe BHUMAHUS IMEPBBIX JIUI[ FOCYJapCTBa, YTO U OOECIeUnBaET
MHTEHCUBHOE Pa3BUTHE SKOHOMHKHU 3THX cTpaH (6). [Ipuopurerom 06Genx BhIlIEyKa3aHHBIX Opra-
HU3AIMH SBISETCS TPaH3UT HEe(TH M ra3za U CHaOXKEHUE ra30M CTpaHbl, MOATOTOBKA JOTOBOPOB U
BbIJIaya JIMIIEH3HUI B BOMpocax pa3Beaku U 100buM HeTH U ra3za, KOHTPOJIb HaJ Jo0Obuel HeTH U
peanu3alys rocy1apcTBeHHON 101 HePTU. B 3TUX ycIOBUAX HUKaKUX BO3MOXKHOCTEH HE CyIIecT-
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BYET JIJIsl U3YUYEHUSI COBPEMEHHBIX MHOBALMOHHBIX TEXHOJOTUN U MOJIEPKKU KOMIIAHUN MHBECTO-
POB B HCIOJIB30BAaHUHM ITHX METOJOB, @ TAaKKE€ KOHTPOJIS pE3y/bTaTOB UX MpUMEHEHusa. B nu-
[[EH3UOHHBIC JIOTOBOPA 3aKJIAJILIBAIOTCS TEXHOJOTMHM TMPOIUIOTO Beka, Malod(pQeKTUBHbIC B
CIIOKHBIX T'€0JIOTHYECKUX ycloBUsX ['py3un. B Takoil cuTyaluu BbISIBICHHE U JOObIYA OOJBIION
He(dTu B ['py3un HEBO3MOXKHA, B PE3YJITATE YEro rOCyIapCTBO TEPSIET MHOTOMUJUIMAPAHYIO TPH-
ObLIb.

B ocHOBHBIX HeTEra30400BIBAOIINX CTPAHAX MHPA B PA3BUTHUU OTPACIIH BEIYIIYIO POJIb
UTPaIOT TOCYJAapCTBEHHbIE KOMIIAHUH, OCHOBHAS LI€JIb KOTOPBIX MOMCKU, pa3Benka u qo0bua Hed-
1 u raza. Jlaxxe B CIIA, rae pa3Benky u 1o0bidy HepTH U Ta3a OCYMIECTBISIFOT TOIHKO YaCTHBIC
KOMIIaHUH, MpoljemMa pocTa 3amnacoB HeTH U ra3a He ocTaércsa 0e3 BHUMaHUS rocynapcrsa. Tam
MIPOTHO3HO-TIOMCKOBBIE PabOTBI BEAYTCS CIEIUAIM3UPOBAHHBIM TOJpa3zeiicHneM (enepanbHOMl
reojiornueckoi ciyx0n1 CILIA (6).

B I'py3uun orcyTcTBHE MOAOOHOM OpraHU3aIluu O00YCIaBIMBAET C1aboe yIpaBJIeHUE oTpac-
JIBIO U HE JIaeT BO3MOXKHOCTD €€ Pa3BUTHIO.

PaccmoTrpenue Bollieyka3aHHBIX BOIIPOCOB, SICHO TMOKA3bIBAET, YTO MCXOJI U3 MPUHIIUAIIOB
PBIHOYHON 3KOHOMHUKU U YYUTBIBAas TOCYAAPCTBEHHBIE MHTEPECHI, ISl PAllMOHAIBLHOTO PA3BUTHUA
He(Tera3oBol MPOMBIIIIICHHOCTH HEOOXOUMO PEIICHHE OTICIHHBIX OPTaHU3aIMOHHBIX BOITPOCOB.

Jis u3MeHeHUs CUTyallud HeoOXOIUMO TEepEeBEeCTH OTpaciib Ha HMHOBAIMOHHBIA MYTh
pa3BuTHsA, YTO TpeOyeT MOCTOSHHOW M IIEJICHANPABICHHONW pabOThl, B pe3yjbTaTe Yero IOJIKHO
pou30uTH(6):

1. I3MeHeHus1 HePaBUWJILHOTO MHEHHS Y YaCTH OOIIECTBA O HE3HAUYUTEILHOCTH PECYPCOB HE-
TH U ra3za ['py3un;

2. cnonb3oBaHne HOBEHUIITUX TEXHOJIOTHUN HA OCHOBE CUCTEMHOTO MOJCIIUPOBAHUS, YTO MMOIpa-
3yMEBAeT:

a) TIOMCKU HE(PTEra30BbIX 3AIECKEH MPSIMBIMH T€0JIOTUYECKUMH, KOCMOTE€0JIOTHYECKUMHU, T€OX -
MUYECKUMU U Te0(PU3NIECKIMHI METO/IaMU;

0) peabmiuTanysi 0OBOJHEHHBIX CKBAKUH HOBEHIITMMU METO/IAMH.

3. Co3naHne BBICOKOKOMIIETEHTHOM CHEIMATM3UPOBAHHON TOCYAapCTBEHHOM CITYKOBI, 3a/1a4ya
KOTOPOH JTOJKHA OBITh TOJBKO 3a00Ta 0 pocTe 3(PPEKTUBHOCTH TOUCKOBO-PA3BEOUYHBIX U IKCILTY-
aTallMOHHBIX pabOT Ha HE(PTH U ras.

HyxHO OTMeTHTB, YTO IIJIi BHEIPEHUS HOBBIX TEXHOJIOTHH, HEOOXOJIMMBIE KalHUTAJIOBIIO-
KEHHS] HAMHOT'O MEHBIIIEe, YeM 3aTpaThl Ha IPOU3BOACTBO PabOT C HCIOIH30BAHUEM TPATUIIHOHHBIX
TexHOJoTHi. YacTh J0X0I0B, MOTydaeMas TOCy/IapCTBOM OT HE(PTSHON MPOMBIIUICHHOCTH JOHKHA
OBITh MCTOJIh30BaHA HA (PMHAHCUPOBAHNE UHHOBAIIMOHHBIX TEXHOJIOTHH.

[Tocne yTBepXKIaeHUST TOCYJAPCTBEHHON MPOTpaMMBbl, CO3JaHHS CIHENUATU3UPOBAHHON
KOOPIUHAIIMOHHO-aHATUTHYECKON CIyObl M MPOBEJCHUE MHHOBAIMOHHBIX PabOT COBMECTHO C
KOMITAaHUSIMH PaOOTaIOIMKMHA B OTPACIIM, UCXOJASl W3 MHUPOBOTO OIBITA MOMCKOBO-PA3BEIOYHBIX U
JOOBIBAIOIIMX PA0OT, MOKHO OXKHJIATh CIEAYIOIINE TOKa3aTen pocTa J00bIYH HeTH:

3-uif - 5-bIif rofa - HECKOJIBKO COT THICSY TOHH B TOI;

6-o#1 - 10-bIif rosia — HECKOJIBKO MJIH. TOHH B TOI;
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B pesynbrare, OIO/KET MOJYYUT HECKOJIBKO MHJUIMAPIOB JOJUIApoB B roxa. Emé Gosbiie
J0XOJ] MOXXHO IOJy4uTb, €ciliu ['py3uss Oyner mnpojaBaTh HE ChIpYyI0 He(Tb, a IPOLYKTHI
nepepaboTKU HEPTH U rasa.

ExxeromgHo B cTpaHy 3aBO3UTCS MPUOIU3UTENIBHO 1-1,2 MITH. TOHH O€H3MHA. 3a CUET ITOrO U3
CTpaHbI 3arPaHUILy €KETOTHO YXOIUT MPHUOIU3UTENBHO MIIp. HosutapoB CLIA.

Ecnu npousBoauth 6eH3uH B I'py3un U3 coOCTBEHHOW He(dTH, TOr/a B CTpaHE OCTaHYTCS
yXOAsIKE 3arpaHully cyMMbl. Kpome 3TOro, crTouMOCTh TOBapHOW IPOAYKLHH IO CPABHEHMIO C
CBIPOIl HE(QTHIO, BO3PACTET NMPUOIM3UTENBHO B 1,5 pa3a, CHU3UTCA LleHAa OCH3MHA M BCEX IPYruX
IIPOJYKTOB 3a CUET CHUKEHUS TPAHCIIOPTHBIX PACXOIOB.

Ceroans HedTera3oo0bIBaIoOIIasl MPOMBIIUIEHHOCTh HAXOJUTCS 10/ BIUSHUEM PEaNbHBIX,
KaK CyObEKTUBHBIX, TaK U OOBbEKTHUBHBIX (akTOpoB. [lacCUBHBIN MMOAX0] YHUKAIBLHOW I'PYy3UHCKON
He(TH, OTCYTCTBUE MEp 10 MOBBILIECHHUIO 3()(PEKTUBHOCTH SKCIUTyaTAL[MH CYLECTBYIOLIMX MECTOPO-
KIIEHUH, 3a/ep’KKa B OTKPBITHH HOBBIX MECTOPOXKICHUH, B OrpKaiiinee BpeMsi pUBEIET K THOETH
HalMOHAJIbHOU He(Tera3zo100bIBaOLIeH MPOMBIIUIEHHOCTH. PyKOBOACTBO CTpaHbl TOJKHO ClIENIaTh
BCE IS CIIACEHUsI 3TOW OTpaciu, BHIOpaB MPaBWIHHOE HaIpaBleHUE, a 3TO MOTpeldyeT TIyOoKoe
paccMOTpeHHEe BONIPOCOB COBMECTHO € BBICOKOKBATU(UIIMPOBAHHBIMU CIIELUAIIUCTAMU OTPACIIH.

90% mupoBoi 10OBYM HEPTH HANPABICHO HA IMOJNydYeHHE HE(TENpOJYKTOB B KayecTBE
TOIINBA, IS HYXJ HepTeXuMuu ucnonbzyercs Tosnbko 10% nHedtu. HecMoTps Ha 31O, 3aTpatsl
He(TH KaK TOIUIMBA B 9 pa3 MPEBBIIIAIOT KOJUYECTBA, UCIOIB3YEeMOE B IEIAX HepTeXxuMuu, o01mas
CTOMMOCTbh HEPTEXMMHUUYECKON MPOAYKIIMM MHOI'OKPATHO MPEBBILIIAET CTOUMOCTh BCEr0 TOIUIMBA U3
He()TU U HACTOJBKO k€ HedTeXxMMHYecKoe HampapieHue OeccropHo mepcrektuBHee. B 'py3un
no6bIBaeMast He(Th JOKHA ObITh MCIIOJIB30BaHA JUIs MOJIy4YEHUs] MAJIOTOHHAKHOU TOPOroCTOsIeH
He(TEXMMHUYECKOMN MPOTYKIUH.

AHau3 pa3BUTUS MUPOBOM 3KOHOMMKHM OJJHO3HAYHO CBUJAETENILCTBYET, YTO MOIb JIHOOOMH
CTpaHbl HAXOJUTCS B MPSIMON 3aBUCHMOCTH OT aCCOPTUMEHTA MaJOTOHHA)KHON HEPTEXUMUUECKON
IPOAYKIMH, OT 00beMa MPOAYKIMH U ee MoTpediaeHus. M3 Bblecka3aHHOTO CIIeIyeT, YTO SKCIOPT
IPY3UHCKON TOBapHON He(TH, 0€3 COOTBETCTBYIOIIEH MepepadOTKH, WIM MPOU3BOACTBO M3 Hee
TOJIBKO TOIUIMBA, SKOHOMHYECKH HEOINpaBJaHHO. 3HAUUTENHHO 00Jiee BBIFOJHO IMOJIyYEHHE J10pO-
rocrosieil HeTeXUMUUECKON MPOIYKIUU — XUMHUYECKUX PEaKTUBOB, YMCTEUIINX OPraHUYECKUX
BEIIECTB, PA3JIMYHON MapKu YIJI€BOJAOPOAHBIX PACTBOPUTENEH, KUAKUX U TBEPIbIX MapaduHOB U
IIPOU3BOJICTBO JIe(PUIIMTHONW BO BCEM MHpe Apyroil npoaykuuu. M3 nodsiBaemoii B ['py3un HedTu
MOKHO TNPOM3BOAMTH IU3EIbHOE TOIUIMBO, YTO JAacT BO3MOYKHOCTb YAacCTHYHO YAOBJIETBOPUTH
MOTPEeOHOCTh ApMUU U CEJIBCKOTO XO3SIIICTBAa M HAa OCHOBAHMU ATOTO pa3padoTaTh MPOM3BOACTBO
HKOJIOTUYECKH YUCTOro OMOJM3eNs U COKPAaTUTh UMIIOPT BbIIIeyKa3aHHOTO ToruBa(3). M3 Bolmie-
U3JI0’KEHHOTO CJIEeIyeT, UTO SKCIOPT ChIpoi HedTH U3 I'py3un win noiaydeHue U3 Hee TOJIbKO TOIl-
JIMBa SKOHOMHUYECKU OyneT MeHee 3(h(eKkTuBHO.

Briie nepeurciennsle HeTenpoayKThl ceroans B ['py3un He mpousBoastcs. Jns Gnaro-
COCTOSIHUSI CTPaHbl HMCIIOJb30BaHHE COOCTBEHHOM HE(TH, yIrJIeBOJOPOIHOrO rasza, OTpabOTaHHBIX
Macel, OyJeT crnocoOCTBOBATh BO3POXKIEHUIO U Pa3BUTHIO HAYKH, MEAUIIMHBI, CETLCKOTO X03sHCTBA
U JIpYyruX MHOTOYMCIIEHHBIX OTpacieil; HaceileHue Oyner obecriedeHO pabOuMMH MECTaMH, yiy-
YIIUTCS OXpaHa OKpYXarollei cpesbl U OyeT MoaydeH O0JIbIION SKOHOMUYECKUHN AP PeKT.
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Y4uThIBas BCE BBILICH3IIOKEHHOE, MOXKHO CKa3aTh, YTO UCXO/S U3 TOJCUYNTAHHBIX OTEHIIH-
aJIbHBIX PECYpPCOB, UCIOIB30BaHUE B ['py3un COBpEMEHHBIX MHHOBAI[MOHHBIX TEXHOJIOTUHN U B IOC-
JIeTyIOIIUE MEePUOAbl UX JabHEHIIEro pa3BUTHS, BO3MOXKHO IMOJy4YEHHE HMPUOIU3ZUTENEHO MIIPI.
TOHH HE(TH, CTOUMOCTb KOTOPOM COCTaBIISIET HECKOJIBKO COTEH MIIP. AojuiapoB. Eciau BMecTo chbl-
poii HeTH, MBI OyJIeT IpoJaBaTh MPOIYKTHI €€ MepepadOTKH, TOTIa TOXOIbI BOZMOXKHO enI¢ 00JIb-
e Bo3pactyT. Mcxoas u3 storo, ['py3ust MOKeT €KerogHo mojy4aTrh AOXOJ B HECKOJIBKO MIIPI.
nosnapoB. CoOCTBeHHbIE cpesicTBa OyAYyT CIIOCOOCTBOBATh PA3BUTHUIO IPYTHX OTpAciei, MOJAHUMYT
YpOBEHb >KM3HH HaceleHus. BpICOkU ypOBEeHb KU3HU HaceldeHHs! OyJaeT criocoOCTBOBaTh 00BE U~
HEHHUIO CTPAaHbl U JIECHCTBUTEIILHON HE3aBUCUMOCTH [ 'py3un.

Kak BuaHo, B ['py3un CyIecTByIOT Bce yCIOBUS, UTOOBI cTpaHa crajia 0oraToi, AJis 3TOro
HEOO0XOMMO TOJBKO MOJIMTHYECKAs BOJISI PYKOBOJICTBA CTPAHBI.

Hcxons u3 BaKHOCTH BOIIPOCA, CUUTaEM, 4TO 3a00Ta 00 3T0il mpobieme He JO0KHA OBITh
MIPEPOraTUBOM TONBKO PabOTAIOUINX B OTPACIU CIHEIHAINCTOB, OPTaHU3AIMA U MPABUTEIHCTBA, a
MPEeIMETOB OOCYXACHUS U MOIIEPIKKUA BCErO IPYy3NHCKOT0 00IIecTBa.
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European Gas market
& Caspian Export Potential
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2007-2009
Approximately 25
Mainline
Rehabilitation/Deve
lopment Projects
focusing on System
Reliability and
Environment
Protection Policy
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Natural Gas Underground Storage
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UGS Arrangement Plans

]

2014
* Operation from summer 2014 (2015)

* Detailed Design, Procurement, Construction,
Testing & Commissioning —June 2011 — June

* Tender for EPC contractor — April-May, 2011;

* FEED —January 2011;
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Full Scale Implementation ‘

.
.

Development

1%t Stage Development 2015-2025

.
.

Project will have the flexibility to ramp up to a maximum capacity
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Supply via 3 PIPELINE
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GEORGIA 2005 (=1-2)

Security of NG Supply Levels - RAMBOLL model
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CONCLUSIONS

115



N226, 2010

N63BMAIILNY

UNHNNINAILE LSIGE0IHM-BIF3IH0 LEBMHINGCOM T6630 , BTG UNBIM 653010 LS 3dB0-

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS"
MEXAYHAPO[HbIN HAYYHO-TEXHUYECKUIA, UHOOPMALIMOHHbIV XXYPHAN ,HE®Tb U FA3 FrPY3UN"

SSQUIANDEIIE IIWOUOID
BIIX9 UE 9)N0J Y] 01 sppe si01nadwod Jo SI1I0I1III)
ysnoiyl ueyl Jdyies  ‘sdmunod  1ddnpoid-uou
JO sau0IId) ysnoiy) sed [einjeu Jjo uoneliodsuei] «

dais Aq dais pue sasuadxig 3omO0]
s s309load jrsueny pasodoid jo uoneyuawduwr
SMO[[e 2Inoniseijur uoneysodsues) ser) Funsixy <

¢Aaspn g, 01 pue (S pue §) adoansg jo
S]a3[JeW JI0[JAP Y 01 INO0J 183110Ys sapraoid er3di09n)
Jo A3011339) Y3 Juissed jopuion) A3IUF UIIYINOG «

IOPLII0D) ASIdUusg UIIYINOS
e1A sen) uerdse) jo uonelrodsuern jo saoFeiueApy

116



N226, 2010

N63BMAIILNY

UNHNNINAILE LSIGE0IHM-BIF3IH0 LEBMHINGCOM T6630 , BTG UNBIM 653010 LS 3dB0-

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS"
MEXAYHAPO[HbIN HAYYHO-TEXHUYECKUIA, UHOOPMALIMOHHbIV XXYPHAN ,HE®Tb U FA3 FrPY3UN"

SUIJ)SAS
eonnod pue J1wWOU0Id [BQO[3 OJUT ‘SILNUNOD BIG
Soe[g-snseone ) YINog ‘y) JO UONEBISFINUI [NJSSOONG

SIIUNOD IIWNSUOD
pue jsuen ‘x0onpoid jo suoneds sed suwzoniodd(q .

$90IN0S
ASUd 21391ens YPm siprewr ) jo SurAlddns ur
dueurwop s Auedurod payrwi 3y) [0)VOD pPUE SIDINOS
Ajddns pue sanox Ajddns ‘syongddns jo uoneoyIsIdAl(g .

‘S1o3rew
ueddoing jo Aiddns jo Aunoas oy Surudy3uang .

:suonedrduwy reonijodoan aAnIsoJ «

JOPIII07) ASIDUT UIYINOG
e1A sen) uerdsen) jo uoneyzodsuen jo sdFeIueApy

117



UNHNNINAILE LSIGE0IHM-BIF3IH0 LEBMHINGCOM T6630 , BTG UNBIM 653010 LS 3dB0-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" A226, 2010
MEXOYHAPOZHbIA HAYYHO-TEXHUYECKUA, UHOOPMALIMOHHBIV XXYPHAN ,, HE®Tb U F'A3 MPY3UU"

N63BMAIILNY

ogc.

s
=
»
=
=
Qo
o)
o
P
5o
E%

ES o
w o

S

o R

D

o +

n
e
(@]

t.gochitashvili@gogc.ge

Tel:
WWW.

118



UNHNNINAILE LSIGE0IHM-BIF3IH0 LEBMHINGCOM T6630 , BTG UNBIM 653010 LS 3dB0-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" AN26, 2010
MEXOYHAPOZHbIA HAYYHO-TEXHUYECKUA, UHOOPMALIMOHHBIV XXYPHAN ,, HE®Tb U F'A3 MPY3UU"

06BMAILNY
Website map E-mail us Contact Information
About company Solutions and Service and Contacts us
Services Technical Support

GOGS

COMPANY
,,GEORGIAN OIL AND GAS SERVICE

COMPANY” LTD.

Contact Information

Phone:
74-00-23
Fax; 74-03-19

General Director
Zaqaria sadagashvili
899 100-536

e-mail:

Head of technical department
Beso Tvaliashvili
895 332332 (cell)

Thilisi, 0198, Lilo, 16, Chirnakhuli, GOGS
company

About ,,Georgian Oil And Gas Service Company” Ltd

»GOGS COMPANY” Ltd provides services for commercial-geophysical studies of oil and gas wells on the
territory of Georgia. The founder of ,,GOGS COMPANY” Ltd is the Georgian National oil company JSC
“Saknavtobi”. The geophysical entity was established in 1929 and has a big experience in providing geophysical
services as of drilling wells that are in use.

»GOGS COMPANY”  Ltd builds its commercial relations based on our client’s needs. The priorities of
company are: reasonable price policy and compliance with contract obligations. We are working on mutually
beneficial conditions and are open for cooperation.

The clients of ,,GOGS COMPANY” Ltd. are: Georgian and foreign operating companies: ,,Jindal Petroleum
Operating Company” LTD ., Canargo Ltd., Frontera Eastern Georgia, Global Oil Operating Company Ltd, etc.
Company also participates testing the Gas pipelines.
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Services provided

Commercial-geophysical studies of wells:

Electrical methods

Radioactive methods

Acoustic methods

Measure of temperature

Control of technical condition of wells
Control of quality of cementing

Determining the technical sustainability of wells and columns
Geophysical studies with the purpose of field development
Testing the stratum/layer with the stratum/layer-measurer

Geological-technological control of drillings

Interpretation and processing of the results of geophysical studies

Perforation operations/works
Swabbing

Metrology support of well equipment
Geologic-technological study of wells

Geological Parameters

Description of mud/sludge
Identification of porous, density and carbonate
Luminescent analysis

Technological Parameters

The volume of drilling fluid at the input and output
Load on chisel

The level of the drilling fluid in tank

The temperature of drilling fluid

The density of drilling fluid

The speed of rotation of rotor

The pressure of force line

The drilling time of the first meter of advance
Total gas content

Perforation operations

I. Carry out the perforation works using the different types of perforators

I1. Repair damages caused by perforation operations

V.

Installation of bridge plug and cement bridge
Splitting the layers

Testing of open and closed wells

Testing of Wells

120
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Taking the fluid from stratum

Identification of hydrodynamic characteristics of stratum (pressure, coefficient of output, actual and potential debits,
penetrability of the drainage zone)

Thorough repairs of wells

Hydro-splitting of the stratums
operations using acid
Selective cementation

Technical control of condition of the operational column

Identify the area of damage

Identify the type of damage

Pressing the column

Pressing of well surface equipment
Isolation of the area of damage
Separated maintenance of several objects

Interpretation of geophysical research/well service data

¢ Lythological/sedimentological separation of section and identification of the type of collector;

e  Separation of productive intervals in the section;

o ldentification of petro physical parameters (porosity; penetration; oil consistency; effective power; etc)

e Correlation of geological sections and identification of productivity of horizons;

o Identification of working/productive intervals in the wells on the base of methods of geophysical control;

l. Regional Geology

1. Evaluation of perspective and forecast of oil and gas resources on the territory of Georgia including the Black
Sea surroundings. Calculating of total potential resources according to stratigraphyc complexes according to their
deepness and categories;

2. ldentify the basic directions of the oil and gas geological-research activities based on the existing commercial
and preliminary evaluated perspective and forecasted resources, identify the variety of geological-research
activities according to some contractual blocks.

3. Search for the existing geological, geophysical (seismic), development geophysical and drilling data within the
contractual blocks, their interpretation and processing in the standard format, with the purpose to identify the
perspective places and their evaluation on the existing of oil and gas sources.

4. ldentification of places with possible existing oil and gas on the whole territory of Georgia, further design,
elaboration of an appropriate geological and technological graphs.

II. Stratigraphy and Sedimentology

1. Full mechanical analysis of the rocks. Identification the porosity and carbonate contents

2. Mineralogy analysis of rocks. Study the light and heavy fractions

3. Petrography study of rocks. ldentification of types of rocks

4. Combination/matching the surface and well sections considering the data of development geophysics
5. Paleontological study of surface and well sections

1. Hydrology and Geo Chemistry
1. Based on the chemical analysis of water identify their genetic type. Based on the correlation of the well water
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samples confirm the fact of getting rock water in the section

2. Study the organic and inorganic consistence of the rocks using geochemical methods
3. Study the chemical content of the bituminize (group, element etc.).

4. ldentify the types of the Bitumen (singenetical, epigenetical and etc.)

5. Reconstruction of the condition of the sediments

Study of the ectoplasms and Bitumen
- identify density of the oil
- identify fractional content of the oil in the atmosphere conditions
- identify viscosity of the oil
- identify percentage of the solid (hard) paraffin
- identify content of the admixtures in the oil
- identify the content of the water in the oil
- group test of the oil (methane-napthen parts; aromatic acids; benzyl tars; aspaltens, etc.
- study the oil using the gas chromatograph method
— Regular Alcans C7-Csp-34;
— Isoprenoidal Alcans C11-Cai;
- identify quantity of the Bitumen in the rocks using hot and cold methods of extraction
- group test of the Bitumen using the thin-layer chromatographic method
- test natural and oil accompanying gas CO,, H,S, Nz, CH4, CoHs, regular and iso-CsHs, C4H1o, CsH12, CsHia
- the general test of the layer water

IV. Co-operative Geology, Study the reserves of oil and gas

1. Draft structural map on the productive rocks

2. ldentify effective capacity of oil and gas-content horizons in the well sections

3. Identify the collector features of the rocks

4. Define the necessary parameters for calculating the reserves

5. Correlation of productive rows and horizons using development geophysical data.

V. Operations on the mines
1. Draft the design of mine operations and technological schemes based on the existing data, define the optimal number
of the wells that are under exploitation and choose the network accordingly. Forecast of the oil and gas production.

VI. Hydrodynamic researches

1. Hydrodynamic research on the wells working in the different regimes

2. Hydrodynamic research using the method of pressure restoration in the stratum

3. Take samples of the fluid inside of mines and on its surface.

4. Within the mine define the regime and identify the originality of mine’s power based on the results from
hydrodynamic researches. Define the coefficient of oil-chemistry output, calculate the geological deposits.

VII. Collect the oil and gas, prepare, keep, process

1. Assessment of environmental impact, prepare report and design the limits of the environmental pollution

2. Coordinate the steps to liquidate the results of pollution of ocean and sea with oil

3. Analyze and evaluate the ecological conditions of industries

4. Draft the environmental protection issues to design the construction of wells (technical, design the biological re-
cultivation)

5. Define the technological losses of hydrocarbon during the oil and gas mining, collecting, proceeding, keeping and
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transportation and take appropriate activities for reducing the negative impact.

6. Ecological inventory of producer’s cooperative organizations and prepare ecological certificates
7. Define the level of pollution of rocks, grounds and water by oil products

8. Design the technological oil-processing regulations

VIII. Design works
1. Take responsibilities of general designer
2. Geological-engineering study for main pipelines and civic constructions. CHulI 1.02.07-87.

Pumping services

1. Cement the depository pipes and construct the cement bridge
Test the cement and define the recipe
Press the columns of depository pipes, manifold, drilling and compressor pipes, install the oil tanks
Splitting the hydraulic stratums, treating with acid and drainage
Washing the wells, re-pumping the drilling liquid, oil and technical water and sinking of the level
Press (test) of gas, oil and water pipelines

N v R W

Machine shop services

e Repair the drilling and depository pipes

e Prepare the adopters for drilling and depository pipes

e  Prepare the tools for elimination of damages on the wells
e Prepare all types of details up to 300 mm diameter
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Nika Gilauri
The Prime-Minister of Georgia

to implement the

Millennium Challenge Georgia Fund (MCG)

ium Challenge Compact, h

s been effectively implemer project

s defined according to the f ies of Georgian Government. The

nergy Infrastructure Rehabilitation Project is the first activity that MCG has

h-South gas

t
successfully i ented. The most damaged sites of the Nc

main pipeline is now rehabilitated. The Project had $36 million budget for this

MCG

| would like to thank MCG and Georgian Oil and Gas Corporation (GOGC) for

their work and effective Project management
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XM6 RVdBOTMINAR0N

333NLEMINIVMN 3IDBLORIBNL HID

3mMIIS

Ambassador John Danilovich

Former Chief Executive Officer ennium C enge

Corporation, 13.06.(
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Alexsandre Khetaguri
Minister of Energy of Georgia

| would like to express my compliments to MCG Fund and GOGC for successful
implementation of Energy Infrastructure Rehabilitation Project. With the help
of our American friends the Georgian company could carry out the difficult and
important function and through participation and efforts of Georgian specialists
to fulfill effectively the management of the project. For today very skilled and

qualified staff works in GOGC who has the great experience in manag
international level projects. Besides the rehabilitated gas main pipeline

guarantee for stability of transit function of the country, we have pr
and a big experience in project management in Georgia. And this is also
essential fact.

George Abdushelishvili

Chief Executive Officer
Millennium Challenge Georgia Fund

| am pleased to say that the Millennium Challenge Georgia Fund (MCG), as a result of effec-
tive cooperation with the Georgian Oil and Gas Corporation (GOGC), successfully completed
the 3-phase program of the North-South gas main pipeline rehabilitation. With total budget of
ion, the most damaged 22 sites were rehabilitated and constructed. | would also like
on that this is the first time when such extensive rehabilitation works were success-
fully performed by Georgian construction companies along with various foreign companies

The US Government has allocated total of $50 million to implement MCG's Energy Infrastruc-
ture Rehabilitation Project, which also permits to complete a full pre-construction priority stud-
ies of underground gas storage facility with the aim of creating strategic natural gas reserves

Infrastructure Rehabilitation Project which aism at increasing energy security
and reliable gas supply in Georgia, is one of the five activities that MCG is implementing in
Georgia. Similarly to other project activities, the Energy Project also seeks to reduce poverty
and stimulate economic growth in the regions of Georgia.
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('g-sr?)'mnfhm,\p)‘]?mb ‘onlx@)qﬂnb bsndgemmdals bamobbols a;)‘b- o .
/ N * " conducted also on some distinguished faulty units
MEs  aobrs dgbadmgdgmo. gb 3Gmgd@oe, LgHambymoa

Rnbobbyma dbomMmodr > Al S, 3o 560%: 5 . .
gobsby . dealimpgomol gotime,. jafy wigabalipiabing The confidence quality of gas supply system was increased by Energy

amabb3mdos, Moy bodsoms b smLBmAmmOb 3Gm- . ) ) )
83@0bbdmoes, B bagobaggemmb smebberggereb 6im Infrastructure Rehabilitation project. Besides the serious financial support the

afdsd gofaoe asbobm@zngms. smbndbama 3Gmgd@n S )
o JPNEAR. 8 979 = oS 3& project also comprised good organization and it was implemented extremely well

by Millennium Challenge Georgia Fund (MCG). The mentioned project is a very
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ABOUT THE NORTH-SOUTH GAS PIPELINE REHABILITATION PROJECT

The rehabilitation of North-South Gas Main Pipeline is funded by the Millennium Challenge Georgia Fund (MCG) in the framework of energy-
infrastructure rehabilitation project implemented by the Georgian Oil and Gas Corporation (GOGC)

The pipeline was constructed in 70s of last century and it has not been rehabilitated since 1980. The Gas pipeline starts at the boarder of
Georgia-Russia and continues up to the boarder of Georgia-Armenia (221 km).

Feasibility study of the North-South gas main pipeline sites was conducted with the assistance of British Petroleum (BP) and European Bank
for Reconstruction and Development (EBRD). With total budget of $35 million, the project implementation started in 2006 and came to an
end by the autumn, 2009.

Successfully completing of the project guarantees the amplification of Georgia's transit function.
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Based on international practice the crossing of river by the gas
pipeline was completed. The pipeline was buried below the river
bottom washout level
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of an elemental geological impact (lanc

it 3.6 km long and 1200 mm diameter n

stable section which is more secure for the pipeline
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BEIGOS0NEMENEH0L IGHCTBOGHIS IO BH60 THE ZOTIKIANTKARI EROSION CONTROL SITE

To reduce the risk of exposure the gas pipeline, exposed as a result
of the impact of currents with scouring action, was filled with earth
Appropriate washout and erosion control actions were taken
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THE KP193 CORROSION SITE

Because of a high corrosion index up to 300 m section of
the gas pipeline was replaced by a new 700 mm diameter
gas pipeline
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The existing corrosion section was replaced by a new 1200 mm pipeline
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SALNE0L 5.6 6d JOEMB0EHIBIL0 DGENS0 THE RUSTAVI 3.6 KM CORRODED CONNECTOR SITF

In parallel with the existing corroded section a new 700 mm gas pipeline

was laid
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ALO6NED LIFINOLEIZ0N BSLSTINS LN J0L0 IHGOBIES “FIESGHLL THE DUSHETISKHEVI RIVER CROSSING AND ITS LEF1
TRIBUTARY SITE

- RARNICTIL IO B B3WL IRINAIN
@' Gecrsion Ol & Gas Corperation
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JL06HE CGEIILOMN0L BSLHGEINS THE TSKHVEDIETI STREAM CROSSING SITF

For maintaining the integrity of 1200 mm and 700 mm gas pipelines
an erosion-preventive action was taken. Specifically, the existing con-
crete barrage was restored and secured. For the mitigation of a nega-
tive visual impact a riprap construction was installed on the object
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LAYING OF TWO CULVERTS TO THE NORTH OF ANANURI
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Abutments were constructed on the site. Appropriate washout
and erosion control actions were taken as well. The works re-
duced the risk of exposure of the pipeline.
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THE ARAGVI RIVER BANK PROTECTION WORKS TO
NORTH OF PASANAURI

For the mitigation of a strong erosion
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3. 5053300 badamasdsgmgds VI 330M50m5b; The Aragvi Riverbank Protection Site in Pasanauri (near Tunnel N8)
3. 56Mog30b bodoMmasdogmgds bmg. gmbmab; ' 3 The Aragvi Riverbank Protection Site Near the Bedoni Village;
30bamg dgmonsb go@s339ms; : B The Belaia River Crossing Site;
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The 1200 mm and 700 mm gas pipelines, exposed as a result
of their crossing by torrent, about 25 meters apart were buried
below the washout leve! of the gorge.
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06N LEOLTHN0L BHNLSI5I00N THE SNOSTSKALI RIVER CROSSING SITE

On the given section two types of rehabilitation works were conducted
sing concrete slabs in the 1200 mm pipeline corridor the
le the 700
below the Snostskali river washout level

1m gas pipeline was buried
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SUSHVELTIL0L BOIGLO ABOUT MCG

To implement the Millennium Challenge Compact, Government
of Georgia established Millennium Challenge Georgia Fund.
The $ 395.3 million-worth Program is a US-Government grant
and is implemented according to the priorities of Georgian Gov-
ernment. The grant is intended for Infrastructure Rehabilitation
and Enterprise Development in the regions of Georgia.

SUSLULLTI0L d0EMMESGON ABOUT MCC

The Millennium Challenge Corporation (MCC) is a United States
Government corporation. MCC is based on the principle that aid
is most effective when it reinforces good governance, economic
freedom and investments in people.
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SECTION OF GEOLOGY

UDC550.3 6
GEOCHEMISTRY OF GOLD IN THE HISTORY OF EARTH CRUST, METHODS OF ITS
DEPOSITS PROSPECTING. G. odikadze, I. Paradashvili, T. Butulashvili, I. Mshvenieradze

Problems of revealing possible deposits perspective of Gold are considered In the article it is known
in conditions of tarth continental crust gold deposits are closely connected with natrium granites, i.e.
albitophyres. There are numerous facts to prove this pheonomenon and the mentioned oneexplains
transfer of gold in it occurs, first, by NacN — natrium cyanides. endogenous conditions transfer of Gold first
occurs by means of Natrium Cyanides (NaCN).

The mentioned fact is proved on the examples of Sahara desert, Siberia, Georgia and other regions.
In Georgia such regions are Upper Svaneti, Bolnisi etc. Hence above mentioned in Georgia prospecting of
Gold deposits should be carried out considering these factors.
Key words: gold deposit; albitophyres; endogenous conditions; Natrium Cyanides (NaCN).

UDC 551.763.333/335 (-924.76)
ABOUT STRATIGRAPHY OF MAASTRICHTIAN AND DANIAN DEPOSITS IN THE
AGDARINE DEPRESSION OF THE LESSER CAUCASUS. A.M.Mamedalizade.

In Rengarten and Khalifoff's works the date of maastrichtion organcle — limestone location in the
Campanian politomarphic limestones in the Adgami depression cretacious deposits are given which contain
poor fauna. According to our research it has been proved that in the sections of shakhbulakhi spring and
the river Khachinchai pool Danian deposits transgresly follow the maastrich deposits. We don’t agree with
Kh. Alilueva and O. Alieff supposition about transgressive position of organogenic limestone location on
companian politomosc limestones.

Key words: Adgarini depression; stratigraphy; Maastrich and Danian layers; Maastrich deposit.

SECTION OF GEOFYSICS
UDC 550.831
ON UNIQUENESS OF THE INVERSE CONTACT PROBLEM SOLUTIONOF GRAVIMETRY
FOR LAYERED AREA. Kapanadze J.V., Mindeli P.Sh.

The present article touches upon the uniqueness of the solution of gravimetry inverse contact
problem solution for layered area [1, p. 11] in three dimensional space R3.
It is proved that in case of metaharmonic potentials the inverse contact problem solution for
layered domains in three-dimensional space is unique.
KEY WORDS: inverse contact problem of gravimetry, layered area, metaharmonic potential, three
dimentional space, inverse, boundless cylinder.
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SECTION OF OILTECHNOLOGY

UDC 665.637.2;658.2

665.637.2:658.2
OIL RECTIFICATION IN THE PRESENCE OF OXYGEN-CONTAINING COMPOUNDS
M.Tedeti, T.Shakarashvili, M.Andguladze.

The present paper considers the effective influence of addition of oxygen-containing mixtures on
the yield of petroleum light fractions in the process of atmospheric rectification of oil. Compounds of
various classes have been used as the oxygen-containing additives. These were: alcohols, aldehydes,
ketons, organic acids and, oxygen-containing wastes obtained after treatment of agricultural raw material.

Investigations showed that optimal amount of oxygen-containing additives equals 0.02 mass % with
respect to oil quantity. The object of the studies was the mixture of oils of East Georgia deposits.

Experiments proved that application of chemically pure oxygen-containing compounds and of some
subsidiary wastes of agricultural products in the process of atmospheric rectification of oil in the amount
referred to above - increases the yield of light fractions of oil by 3-6 mass %, simultaneously improving the
quality of light fractions. It was especially clearly expressed in the increase of octane number of benzene,
which was increased by 1.0 -2.1 unit.

Key words: rectification; oxygen-containing compounds; oil; top; octane number.

SECTION OF DRILLING TECHNIQUES AND TECHNOLOGY;
AUTOMATIZATION OF CONTROL

UDC 622:24
FINISHING TOUCHES OF WELLHOLE THROUNG DEBIT OPTIMIZATION BY OPENING
SURFACE EXTENTION. I. Goguadze.

The article presents optical-fibre systems of intellectual set and control as integration of innovation
technology.

The method of measurement with optical-fibre transducer accelerates oil flow to the well hole and
increases its debit.

New model of transducer for measuring temperature and pressure is given in the article. It has high
properties for diagnose within the real time (practical time).
Key words: two-phase optical flow meter, laser beam, acoustic and vorticose signals.

UDC 622.244.442
CHOOSING SPECIAL DRILLING MUDS FOR RISING THE PRODUCTIVE FORMATION
OPENING QUALITY. G. varshalomidze, V. Khitarishvili, M. Asatiani.

One of the basic factor in improving the well oil recovery is preservation the natural porosity and
collector permeability of productive formation. So as a result of the test when opening the productive
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formation it is necessary to apply the drilling mud made on the basis of oil, foam and gas like agents that
considerably increase the coefficient of specific productivity of oil bearing collectors.
Key words: opening the productive formation, drilling mud, productivity factor.

UDC 552:528:534.14.621.:
:622:660:29

APPLICATION OF HYDRODYNAMIC CAVITATION IN THE DRILL BIT WHILE DRILLING. T. Sarjveladze.

The article deals with the problem of implantation of cavitation in the drill bit while drilling in order
to provide hydrodynamic cleansing of the face zone. Process of cavitation occurs at the drilling bottom that
consists of two modules. Cavitation occurs in the first module just as in the Venture tube while pressure
impulses take place in the second one. In the result cavitation process occurs in the drilling mud that takes
drilled off particles by sucking and directs them upward to the torsion flow area.
Key words: cavitation, drill bit, face zone, module, drilling mud.

SECTION OF MINING ELECTROMECHANICS AND
AUTOMATIZATION

UDC 665.5(05)

1
SELECTING THE WAYS OF MANAGING MANGANESE ORE SETTLING PROCESS. R.
Enageli, G. Javakhishvili, M. Kitoshvili.

The article deals with the problem of choosing the ways of automatic control for four-chamber jigg
without piston under the conditions of Chiatura upgrading mill.

On the basis of obtained technological criterion the special purpose and the way of control have
been determined, which provides the total maximum yield of the machine concentrate by means of
controlling the air supplied to each independent air section.

Key words: settling process, task management, control, alarming amount, optimality, criteria, technological
chain, branching, pulsation, input pressure, tails, objective function, extremization, least squares
method.

SECTION OF ECONOMY
UDC 622.276.479223
THE RIGHT POLICY OF OIL-AND-GAS PRODUCTION COMPLEX DEVELOPMENT IS THE
KEYSTONE TO IMPROV THE ECONOMIC AND THE SOCIAL STATUS OF THE
POPULATION OF GEORGIA. z. Mgeladze, Y. Bakhtadze, D. Gadzhiev-Shengelia.

In 1981-1983 the annual oil recovery in Georgia exceeded 3,3 million tons. Forecast resources of oil
make up 2,440 million tons, gas — 180 billion m3. If 40-50 % of these resources is extracted, the country will
gain several hundred billion dollar profit. But despite foreign investments, development of the sector has
failed. At present, extraction makes up only a few tens of thousand tons per year. The budget hasn’t
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obtained considerable income. For changing the situation it is necessary: 1) Changing the wrong approach
of the society concerning minor resources of oil and gas in Georgia; 2) Application of new technologies; 3)
Establishing special public service the goal of which should be only increasing of efficiency of oil and gas
exploration and operation works. Consequently, the budget will receive several billion dollars annually.
greater income can be obtained by selling petroleum and gas refinery products. Intensive economic
development will provide a lot of jobs, increase social standard of living, promote integration and favour
the real independence of Georgia.

Key words: Georgia, oil, resources, prospecting, extraction, refining, economy, development.
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CEKUUA MEONOrn
YK 550.3 6

FEOXMMMUSA 30/10TA B TEONNOMMYECKOMN UCTOPUU 3EMHOMN KOPbI U METO/bI
NMOUCKOBbIX MECTOPO)‘Kﬂ,EHMVl. Opukapnse I. J., MNapagawsunu W.MN., Bytynawsunu T.M.,

MuwBeHuepanse U.H.

PaccmoTpeHa BO3MOXHOCTb BblAeNEHMA Ha Tepputopum py3um nepcnekTUBHbIX Niaowanen ans
NMOMCKOB 30/10TOPYAHbIX MECTOPOKAEHUN NPU YCI0BUAX, YTO 30/I0TOPYAHbIE MECTOPONKAEHUA FEHETUYECKHN
TECHO CBA3aHbl NpeXae Bcero ¢ 6oraTbiMM HAaTpMeM NOpPoAaMK. BnonHe ececTBEHHO MCKaTb MPaKTUYECKMU
MHTepecHble 06bEKTbI NpeXxae BCero B paoHax, rae BCcTpeyaroTca boratble HaTpuMem Nopogbl, B YaCTHOCTU
B afibbuTodumpax.

MpPUYPOYEHHOCTb 30/10TOPYAHbIX MECTOPOXKAEHUA MPEUMMYLLECTBEHHO K HATPUEBbIM TpaHUTam
obycnoBaeHa Tem, YTO HATPUI COBMECTHO C Yr1epoaomM U 30/10TOM, 06pasyembiM C MOMOLLbIO UMaHMaa
HaCH, nepeHocHT 30/10TO Ha MeCTO ByAyLMX 30/10TOPYAHbIX MECTOPOXKAEHUN.

KnioueBble cnaBa: 30/10TOPYyAHbIE MECTOPOXKAEHUA; anbbUTODUPbI; IHAOTEHHbIE YC10BMA; umMaHuabl HaCH.

YAK: 551.763.333/335 (-924.76)
K CTPATUTPA®UN MAACTPUXTCKOIO U OATCKOIro ApycoB ArgAPUHCKOIo
MPOrMBA MANOIO KABKA3A. A.M. Mamenanusage.

[o Hawux uccnegosaHuit B pabotax B.M. PeHrapteHa v P.A. XanadoBoii npMBoANAUCH AaHHbIE O
TOM, 4YTO B MEJIOBbIX OT/IOXEeHUsAX ArgapuHckoro nporvba, HenocpeacTBEHHO Ha  KaMMNaHCKUX
NenToMopdHbIX M3BECTHAKAX 0ObIYHO 3aseraloT MaacTPUXTCKME OpraHoreHHo-o06/10MOYHbIE WU3BECTHAKM
CO CKygHoOW 6paxuonogosoi ¢payHoW. Hawmmm mnccnenoBaHMAMKM NOATBEPKAEHO, YTO B pa3pesax PosH.
LWax6ynar u 6acc. p. XaunmHuyait ArgapuHckoro nporvba Manoro KaBKasa Hag, mMaaCTPUXTCKUM SipycOM
TPaHCrPECCMBHO 3a/IeraloT OTNOXKEHNSA AATCKOro apyca. A B okpecHocTsax cen. Magarus, rae X. Anvionna u
O.6. AnveB oTMeYann O TPaAHCIPECCMBHOM 3a/1€raHUKM OpraHOreHHO-06/10MOYHbIX U3BECTHAKOB MaacTpuxTa
(30-35 m) Hag nennTomopdHbLIMKU M3BECTHAKAMM KaMMaHa, Hallu MHEHWUS He COBMaatoT.
KnioueBble cnoBa: ArgapuUHCKMii npornb; crpaturpaduma; MaacTPUXTCKMM U OaTCKUIM  Apychbl;

MaaCTPUXTCKME OTNIOKEHUSA; OPraHOTEHHO-06/10MOYHbIE U3BECTHSAKMU.

CEKUUA TEOPUIUKA

YK 550.831
O EAUHCTBEHHOCTU PELLEHMA OBEPATHOM KOHTAKTHOM 3AAAYM TPABUMET-

PUW ONA CNOUCTbIX OB/IACTEN. Kanananse A.B., Mungenn M.LL.
PaccmaTpuBaeTcs BOMPOC O eAMHCTBEHHOCTM peLleHnsa obpaTHOM KOHTAKTHOM 3a4ayuun rpaBume-
TPUKU ONa CNoUCTbiXx obnacten. [loKkasbiBaeTcs, YTO peweHne o6paTHOM KOHTAKTHOM 33434M A8 C/IOUCTbIX
obnacrenn ([1], p. 11) B TpexmepHOM MPOCTPAHCTBE €AMHCTBEHHO B C/ly4ae MeTarapMOHUYECKUX MOTeH-
LManos.
KNTKOYEBDLIE C/IOBA: o6paTHaA KOHTaKTHasA 3a4a4a rpaBUMETPUN; CIOUCTble 061acTU; MeTarapMoHUYecKkue
NoTEHLUMaNbI; TPEXMEPHOE NPOCTPAHCTBO; HEOrPAHUYEHHDbIN LUAMHAP.
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CEKUUA HE®TETEXHONOIMNMU

YK 665.637.2:658.2
665.637.2:658.2

PEKTUOUKALIUA HEDTU B NPUCYTCTBUU KUC/TOPOACOAEPHKALLUX COEAUHE-

HUMN. Teaetn M.A., Wakapawsunu T.C., Anarynaase M.K.

PaccmoTpeHo addeKTUBHOE BANAHME KUCIOPOACOAEPHKALLMX A06ABOK Ha BbIXOA CBET/bIX GpaKLmii
HedTV Npu eé atmochepHOi pekTudMKaLmn. B KayecTBe Kucnopoacomepawmx 4o6aBoOK MCNONb30BaNM
CcoeAMHEHUA: CNUPTbI, aNbAernabl, KETOHbl, OPraHNYecKMe KMCAOoTbl U NOBOYHbIe KMcaopoacoaepKalme
coeguMHeHUA, NoslyYeHHble Npu nepepaboTke cenbCKOX03ANCTBEHHOIO CbIPbA.

OnbITamMu YyCTaHOBMEHO ONTUMabHOE KoJiMyecTBo A06aBoK - 0,2% mac. No OTHOLIEHUIO K HedTu.
O6beKkTOM UccneaoBaHWUI bblia cmeck HedTel 3anerkelt BoctouHol Mpy3un.

JKCnepMmMeHTamMM A0Ka3aHo, YTO KUCAopoAcoAeprKalune, XMMUYECKU YUCTble U Ce/IbCKOXO3AMC-
TBEHHble HEKOTopble MOBOYHble OCTATKM, B BblEyKAa3aHHOM KOJIMYecTBe, MOryT OblTb MPUMEHEHbl B
KayecTBe NPMCaZoK Npu aTMOCPePHOM peKTUPUKaUnM HedTU ANA yBENNYEHUA BbIXOAA CBET/bIX PppaKkumin
Ha 3-6%. MOMMUMO 3TOrO MPOUCXOLMUT yay4ylleHNEe KayecTB CBET/bIX GPaKLMii, 4TO 0COBEHHO NPOSBAAETCA B
NoBbILLIEHUN OKTaHOBOro Yncna beHsnHa Ha 1,0-2,1 egmuHul,.

K/IKOYEBBIE C/IOBA: peKkTuduKaums; Kucaopoacodep:kawme coeguHeHus; HedTb; cetiaa ¢pakums;
OKTa@HOBOE 4MC/O.

CEKLMSAA HOBOW TEXHUKU U TEXHOJOMMU BYPEHUA, CUCTEM

ABTOMATUYECKOI'O YNPABJIEHUA

YK 622.24

3AKAHYUBAHUE CKBAXWHbI C ONTUMU3AUUUN OEBUTA CKBAXXWHbI YBEJIU-
YEHUEM NOBEPXHOCTU BCKPbITUA MNJIACTA. loryaase U.K.

MpeacTaBneHbl BONOKOHHO-OMTUYECKUE CUCTEMbl MHTENNEKTYya/lbHOM YCTAaHOBKM ynpas-
JIeHUA N KOHTPO/IA, KaK BHeApeHMe NHHOBALMOHHOW TEXHONOTUMN.

MeToa M3MepeHUss BOJIOKOHHO-ONTUYECKMMM AaTYMKaMU 3HAUYUTENbHO YCKOPSieT NPUTOK
HedTU B CKBaXMHe W yBenuMumBaeT ee aAebut. [lpuBedeH HOBbIM 0bpasel, AATYMKOB AA
N3MepeHUA TeMnepaTypbl U AaBNEHUA, UMEIOLLMIA BbICOKME XapPaKTePUCTUKU ANArHOCTUPOBAHMS B
peanbHOM BPEMEHM.
KnioueBble cnoBa:. AByxdasHbli ONTUYECKMIA PacXogoMep; /la3epHbl Nyd; aKyCTUYEeCKMe U BUXPEBbIE

CUTHanbl.

YK 622.244.442

BbIBOP CNEUUANDBHbBIX BYPOBbIX PACTBOPOB A/1A NMOBbILLWEHUA KAYECTBA
BCKPbITUA NPOAYKTUBHbIX NMNACTOB. Bapwanomugse I'.X., Xutapuwsunu B. 3.

Ha 3¢deKTMBHOCTb BCKPLITUA MPOAYKTMBHBLIX NAAcTOB 60/blUOE B/AMAHME OKasblBalOT COCTaB
6ypoBbIX PACTBOPOB W reosorMyeckne U ¢GU3MKO-MEXaHWYecKume CBOMCTBA KoanekToposB. OaHuMm w3
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OCHOBHbIX GAKTOPOB yAy4lleHUA HepTEOTAAUN CKBAXKMHDI ABNAETCA COXPAHEHME eCTeCTBEHHON NOPUCTOCTH
M NPOHWLLAEMOCTM KOJIIEKTOPOB MNPOAYKTUBHbLIX NANAacToB. Takmm obpa3om, Kak MoKasan onbIT, npu
BCKPbITUM MPOAYKTUBHOIO MNaacta HeobxogMMo MNPUMMEHATb PacTBOpPbl HA HepTAHOM OCHOBE, MEHbl U
ra3oobpasHble areHTbl, KOTOpPble 3HAYUTENIbHO YBEANYMBAIOT KOIPOMUMEHT yaenbHOM MNPOAYKTUBHOCTU
HedTEHOCHbIX KONJIEKTOPOB.

KnioueBble cnoBa: BCKPbITUE NPOAYKTUBHOIO Naacta; byposoi pactBop; KO3IpPULMEHT NPOAYKTUBHOCTH.

YK 532.528:534-14:621:622:660:24
MCNOJZ1Ib3OBAHUE B bYPOBOM AOJIOTE B MPOLUECCE BYPEHUU TMOPOAUNHA-
MWYECKUX KABVlTAUMﬁ. Capaxsenaase T. [Ix.

MpeacTaBneHbl BHEAPEHUS KaBUTaLMKM B BypoBoOe A0N0TO B npouecce bypeHusa ¢ Lenbio ruapoam-
HaMWYECKOM OYNCTKU NPM3abOMNHOM 30HbI. Mpouecc KaBUTaLMmn co34aeTcsa BHM3Y NOpPoabl, KOTOpas coc-
TOWT U3 ABYX MoAy/ieli. B nepBom moaysie co34aeTcsa Takas e KaBUTauusa, Kak B BeHTUAbHOM Tpybe, a BO
[l-om moayne BO3HMKAOT MMMYAbCbl AaBNeHMA NOTOKA XUAKOCTU. B pesynbTate co3gaetcs KasuTauma s by-
POBOM pacTBOpe, KOTOPas 3acacbiBaHMEM YB/IEKAET BblOYpPEHHbIE YaCTULbl M HANPaBAAET UX B TOPCUOHHbIN
NOTOK B 3aTpybHOE NPOCTPAHCTBO.

KnioueBble cnoBa: KaBuTauuna; bypoBoe fAos0Ta; npusaboiHaa 30Ha; moay/sb; OypoBoK pacTeop;
3aTpybHOEe NPOoCTPaHCTBO.

CEKLUA rOPHOWU 3ANEKTPOMEXAHUKU U ABTOMATU3ALIUU

Y]IK 665.5(05)
1
BbIBOP CIMOCOBA YNPABJIEHUA NPOLUECCOM OTCAAKU MAPITrAHUEBbIX PYA. P.

OHarenu, M. OxaBaxuwsunun, M. KutowBunnu.

B cTaTbe paccmoTpeHbl BONPOChl Bbibopa cnocoba aBTOMATUYECKOrO YNpPaBAeHUs YeTblpexkamep-

HOM OTCaZloMHOM MalUUHbI ANS YCNOBUIA YnaTypcKoi oboratutenbHol ¢pabpukn. Ha ocHoBe NPUHATOrO Tex-

HO/IOFMYECKOro KpuTepus onpeaeneHa Lenesas GyHKUMA 1 pa3paboTaH cnocob ynpasneHus, obecneymsa-

IO NONYYEHME MAKCMMANbHOMO 06LEero BbIX0Aa KOHAMUMOHHOIMO KOHLLEHTPaTa MNyTeM PeryampoBaHus

noAaun BO3ayxa B KaXKA0M U3 HE3aBUCUMMbIX BO3AYLLHbIX OTAENEHWNN MaLLUHbI.

KnioueBble cnoBa: npouecc OTCaAKu; 3afavyn ynpasieHWsA; BbIXOA, KOHUEHTPATA; CcoAepXKaHWe mMapraHua;
ynpasasatolLee BO3AENCTBME; BO3MYLLAIOLLEE BO3LENCTBME; MaTeMaTMyeckasa MOAEe/b; Kpute-
puii oNTUMM3aLmm; Lenesasa GyHKUUA, GYHKLMA OFpaHUYEHMA; SIKCNEPUMEHT; METOA, HAUMEHb-
WMX KBaApaToB; CNOcob ynpasaeHus.
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CEKUUA SKOHOMUKA

YOK 622.276.479223

NPABU/IbHAA NONTUTUKA PA3BUTUA HEPTETA3O406bIBAIOLLEIO KOMIMJIEKCA
- 3AN10I YNYHWWEHUA 9KOHOMWYECKOIo n COUMUAIbHOIO NOJIOXKEHUE HA-
CENEHUA TPY3UWN. Mrenapze 3., Baxtaaze 0., FagxueB-Lenrenua [.

B 1981-1983 rogax exerogHaa gobbiua HedTn B py3mm npesbiwana 3,3 MAH. TOHH. [POrHo3HbIe
pecypcbl HedpTn coctasnaoT 2,440 MAH. TOHH, rasa — 180 mnpa. m3. Ecam pobbits 40-50% 3Tux pecy-
pCoB, CTpaHa MOIYYUT HECKOJIbKO COT MWUAMAPAOB A0NNAPOB MNpubbLIn. Ho, HECMOTPA Ha MHOCTPaH-
Hble MHBECTULMMW, Pa3BUTUE OTPAC/M BCE e He npomsowno. Ceiyac Aobblya cocTaBAsAET TO/IbKO HECKO/b-
KO [OEeCATKOB TbIiCAY TOHH B rod. brogXeT He nonyynn 3HauuTenbHble [0X0Abl. Ans M3MEHEeHUA CUT-
yauumn Heobxoammo: 1) M3meHUTb HenpaBuabHOE NpeacTaBieHMe B 0bLWEecTBE O He3HaYMTesIbHbIX pecy-
pcax HedTV u rasa B Mpysun; 2) NpumeHUTb HoBelwne TexHonormn 3) Co3gaTtb cneumannsnpoBaHHYyo ro-
CYOapCTBEHHYIO CNYXKOY, 3ag4a4eit KOTOPOM A0/KHA BbITb TONLKO 3a60Ta 0 NOBbIWEHUN 3GHEKTUBHOCTHM MO-
WMCKOBO-Pa3Be0YHbIX M IKCMyaTaUMOHHbIX paboT Ha HedTb M ras. B pesynbTaTe, GLOAKET NONYYUT exe-
rog4HO HECKO/IbKO MWANMApLAOB AoAnapos. Ewe 60nbwnii 4OXo4 MOMKHO MOMYYUTb, €CIM NPOSABATb
NPoAyKTbl nepepaboTkn HedTU U ra3a. MIHTEHCMBHOE pPa3BUTME SKOHOMMKM CO34aCT MHOTO paboumx mecT,
NOAHUMET YPOBEHb KU3HWU HaceneHun, byaet cnocobcTBOBaTb 0OBEANHEHMIO CTPaHbl U HACTOALLLEN He3a-
BMcUMOCTU py3unn.

Kniouesble cnoBa: py3us; HedTb; pecypcbl; MOUCKK; fo6blYa; NnepepaboTKa; IKOHOMUKA; pas3BUTHE.

184



UNHNNINGILE LSIGE0IHM-GITE03IGH0 LEBMHANG0N TIAH65=0 , idIIO NI 6530130 LS 3dB0-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" Me26, 2010
MEXOYHAPOLHbIN HAYYHO-TEXHUYECKUN, UHOOPMALIMOHHbLIV XYPHAN , HE®Tb U FA3 MPY3UN"

LIJIGAIICAML INGIAITIAN AILIALIZO
63301M130L 3M3IM3I3I LISINMIJNL 3NGININ0

aM3(3333R0 3M3(I3333R0 | 8M3M3I3IR0 8M3(M3333IR0 3M3M3333R0
15352 6530030 65300730 6530030 6530030 X539B0 6530130
2010 ¥. 2010 ¥. 2010 ¥. 2010 ¥. BM6S

I 33. ®M6d II 3. M6S Il 33. ®™M6S IV 33. ®M6S 2010%
1 80655560 948.600 1035.330 1983.930
2. 358565 90650 92.850 92.660 185.510
3. 6MB0M 146.161 141.889 288.050
4. 5IBLS 25.060 34280 59.340
5. LSGBIEOLO 37.440 27.560 65.000
6. SR, 3ORSROK0O - - -
7. 5593M@0-39BSGIII0 1534.122 1485927 3020.049
8. 606062 4393.000 4301.000 8694.000
9. B5303565 626.760 620.600 1247360
10 YEMEOLABSE0 78.640 143450 222.090
11 03I=LIN0 2407.199 2340.093 4747292
12 15583M@0L LSF6AIN 0)SL0 524.200 457499 981699
13 R3L. FLMS30 (38FS60L0) 690.550 685.500 1376.050
14. 65%5@2930 95278 91310 186.588
15 895696330 1263.620 1213400 2477.020
16 350925 5420 5.710 11130
Lo 12868.900 12676.208 25545.108
IR O30LIBHRO 35%0 50 2399.440 1795430 4194870
1. 60609¥806%S 2399.440 1795430 4194.870
2. &3IL0)530

63301M3NLY VI 33HBNAL BILIJN

2009 §eool 25 mgdgcm35¢l «PLATT”S EUROPEAN MARKETSCAN»-«FOB MED (ITALY)»-
ol 30bg300 LogMHMSTMMHOLM GBoLYdO 65300MB3OMOJEHJODY FgogbL:

396%0bo - 395.50 mes®m0o/EHmbaby;
0Bgwo - 347.00 MEs0/GHmbsby;
Bogoo - 398.25 omes®mo/GHmbaty;

3sBmo - 237.00 MEs®0/GHmbsby.
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