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OPTAHU3ATOPbI KOH®EPEHIINN

MUWHHUCTEPCTBO OBPA30BAHNMA M HAYKHU P®
MUWHUWUCTEPCTBO [IPUPOAHBIX PECYPCOB N 3KOJIOTVU PO
OAO «POCT'EOJIOTUA»

POCCUMNCKASA AKAJTEMUSA HAVK

POCCUMNCKHWI TOCYAAPCTBEHHbBIN
TEOJIOIO-PA3BE/IOYHbBIM YHUBEPCUTET
MMEHU CEPI'O OPIXKOHUKUA3E (MI'PU-PITPY)

OPTKOMMTET:

Conpencenarenu:

ITAHOB P.C. — T'enepanbhbiit nupektrop OAO «Pocreonorus»,
JIUCOB B.U. — Pextop MI'PU-PITPY

3amecTuTens conmpencenarteneii:

KOCBSHOB B.A. — TIpopekTop 1o Hay4HO-ITPOM3BOACTBEHHOMN 1 MH-
HoBallMOHHOU aedarenpbHocT MIPU-PITPY

YieHbl OPrKOMHTETA:

CEPT'EEB A.IO. — 3amecrturens I'eHepanbHoro aupekropa OAO «Poc-
reonorusi»; OPEJI A.B. — Jlupexrop JlemapramenTa MuHuCTepCTBA IPUPOLI-
HBIX pecypcos u skonornu P®; JAIHBIN A.O. — 3am. mupexropa JemapTa-
MEHTa HAayKuM M TEXHOJOTMii MuHucTepcTBa 00pa3oBaHuss U Hayku PO,
TPYBELIKOM K.H. — AkamemMuk PAH, Cosetnuk Ilpesunenta PAH, Bu-
Le-Tpe3naeHT AKageMun ropubix Hayk; BPFOXOBEUKMUIM O.C. — Jlupek-
top llenrpa skcneptuzer MI'PU-PITPY

B PABOTE KOH®EPEHLIN TPUHUMAIOT YYACTHUE:

XJIOIMOHWH A.T'. — 3amectutens [pencenarens [1paButenbctBa PD;
JIUBAHOB JI.B. — Munuctp oGpaszosanust u Hayku P®; JOHCKOW C.E. —
MuHUCTP MPUPOIHBIX pecypcoB U akonornu PD; TPATYHKMHA 3.0. —
IMpencenatens Komurera CP 1o Hayke, 0Opa30BaHUIO U KYJBTYpE;
I'OPBYHOB T'.A. — Ipencenatens Komurera CD 1o arpapHO-IIpOI0BOJIb-
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CTBEHHOI TOJUTUKE M Tipupoponojb3oBaHuio; [TAK B.A. — 3amecturenn
MuHuUCTpa NPUPOIHBIX pecypcoB U akosorun PO — pykosoautens Penepa-
JIBHOTO areHTCTBa Mo Hexponoiab3osanuio «POCHEJIPA»; KO3JIOBCKMNN
E.A. — Buue-nipesunent PAEH, Ynen Bricuiero 'opHoro Cosera Poccuu,
Munuctp reosorun CCCP (1975—1989), n.1.H., npodeccop; SUHAYPOB
P.H. — Ynen CoBera ®Pepeparuu PO. KomuteT Mo MexkayHapOIHbIM OTHO-
mweHusm; OPJIOB B.I1. — IIpe3uneHT Poccuiickoro reojornyeckoro ooiie-
crBa; KAIIIMH B.U. — nenyrar l'ocaymbl PO; MUPOHOB C.M. — agenyrat
T'ocaymbr P®, TMouetHslit mpodeccop MI'PU-PITPY.

3APYBEXHBIE YYACTHUKMU:

MBPOXHUM A3UM — 3amectutenb [Ipembep-MUHUCTPA pecyOJIMKU
Tamxukucran; CAHAKYJIOB K.C. — Tenepanbnbiit qupektop I'Tl «Ha-
BOMIMCKHUI TOPHO-METaJUTypruyecKuii KomouHat», pektop HaBouiickoro ro-
CyAapCTBEHHOTO TOPHOTO MHCTUTYTA, JOKTOP TEXHUUECKUX HayK, mpodeccop;
BEPHJI MAVMEP — Pexrop ®paii6eprckoit [oproit Akanemun; AHIPEAC
XEAIYX — Kanmwrep ®paitbeprckoit [opHoit Axkamemuu; 'EPXAP]]
XAMJE — Ipodeccop Ppaitbeprckoii Fophoit Akagemun; CATTOPOB
N.M. — YpesBbluailHblil 1 TTOJTHOMOYHBIM ITOCOJ pecny0auku TamkuKucTaH
B P®; TYHCAJIMAA OUUPBAT — IlepBolii npe3auaeHT MOHIOINU, IPO-
deccop; IKAO IIDHAA — Ilpesunent [IeKMHCKOro re0JI0rM4ecKOro yHU-
Bepcutera, mpodeccop; JIM TEMUDH — AkaneMuK WHXeHEpHOIT aKafeMIH
KHP, npodeccop YanbaHbckoro yHuBepcurtera, [loueTHblii mpogdeccop
MIPU-PITPY; BCCAU AYJIIN — Ilpe3uneHT, TeHepalbHbIil TUPEKTOP
AJDKMPCKOM KOMIIAaHUM TOPHOM MPOMBIIIIJIEHHOCTU W T€OJIOTMUECKUX MCCIIe-
nosanuii, IBITAHOB A.P. — Axanemuk, HauuonanbHo#t akanemuu Pec-
nyonuku benapych; yyeHble-reosioropa3Belunku M3 ABCTpaiuu, AJDKHUPA,
Anronsl, ApMmeHun, Adranucrana, beropyccuu, bonrapuu, BeetHama, I'py-
3um, Erunra, Wranuu, Wpaka, Kazaxcrana, Kananbl, Karapa, Kuprusum,
Konym6un, KHP, Monronuu, Hunepnanmos, Iloasmm, CaymoBckoil apa-
Buu, Cynana, CIIIA, Tamxukucrana, Y3oekucrana, Ykpaunol, ®PI" u ap.

AKAJTEMUMKH POCCUIMCKOW AKATEMUM HAYK:

I'mnko A.O. — Axkamemuk-cexperapb PAH, Otnenenune Hayk o 3emie;
JlaBepoB H.I1.; PynnkBuct [I.B.; JImurtpueckuii A.H.; Tpy6euxoit K.H.;
bopraukoB H.C.; OcunoB B.W1.; Mansies F0.H.; Mensnukos B.I1. u np.
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ITAPTHEPBI KOH®EPEHIINN:

POCCUNCKUI ®OHJI ®YHIAMEHTAJIBHbBIX UCCJIEIO-
BAHUI — «PODU»

POCCUHNCKOE I'EOJIOTUYECKOE OBIIIECTBO — «POCI'EO»
ACCOIIVALINA TEQJOTUYECKX OPTAHU3ALIIMI — «ATO»
MHCTUTYT MUWHEPAJIOTUM, TEOXUMUU N KPUCTAIO-
XNMUU PEIKUX DJIEMEHTOB — ®I'VII <UMIPD»
T'MIPOCHELTEOJIOTUA — ®TYII «TUAPOCIIELITEOJIOT US>
OI'YIl «BCEPOCCUNCKUIT HAYYHO-UCCJIELOBATEJIBCKUI
MHCTUTYT MUHEPAJIBHOTO CBHIPbA M. H.M. ®EJOPOB-
CKOTI'O» — ®OI'YII «BUMC»

OBFBbEIVMHEHHAY TEOJIOTUYECKASI KOMIIAHUS —

3A0 «OTK T'PVIII»

OI'YIl «BCEPOCCUNCKUIT HAYYHO-UCCJIELOBATEJIbCKUI
TEQJOTMYECKUI HE®TIHON NHCTUTYT» — ®I'YII «BHUTHW»
TYJbCKOE HAYYHO-UCCJIELOBATEJIBCKOE T'EOJOTMYEC-
KOE IPEAIIPUATUE — OAO «TYJIBCKOE HUTTI»
BCEPOCCUICKUIT HAYYHO-NCCIEIOBATEIBCKUIT UHCTUTYT
TEOJIOTUYECKNX, TEOOPU3UYECKUX U TEOXUMUYECKUX
CUCTEM — ®I'VII «BHUUTEOCUCTEM>»
T'NIPOTEOJIOTUYECKAA U TEODKOJIOTMYECKASI KOMIIA-
HUA — 3A0 «TUIDK»

TYJbCKUM 3ABOJL TOPHOTO MAIIIMHOCTPOEHUS — «T3TM»
0AO «DKCITEPTLIEHTP»

0AO «TEOQJIDKCITEPTU3A»

MOINEYUTEJIBCKUI COBET MITPU-PITPY
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HOBBIE MHHOBAIITMOHHEIE 3AAYN
IMPO®ECCUOHAJIBHOTO OBPA3OBAHMSA
B MTPU-PITPY

Jlucos B.H., pextop Poccuiickoro rocyaapcTBEHHOTO
reoJIOropa3BeIouHOr0 YHUBEPCUTETA, 1.9.H., TIPod.,
uyi1.-kop. Poccuiickoit akagemuu oopasoBaHust (r. Mocksa)

Buicuiee obpazoeanue 6 mupe npusHaHo 8ajicHbIM HaKkmopom Gopmuposanus
Koukypenmuou noasumuxu u sxkonomuxu. dnsg MI'PU-PITPY BaxHo moGuBa-
ThCsl KAYECTBEHHOTO T€0JIOrOpa3BelouYHOr0 00pa3zoBaHUs MPUMEHUTENBHO K
MPUKIIATHON TeOJ0TUHN, TeodU3nKe, TUIPOreoJIOrMr, TOpPHOMY U HedTeraso-
BOMY [IeJly, 9KOHOMUKE.

Hcropuk, mnonautonor u wuckyccrBoben Aiabdpen YutHu I'pusBobi
(1906—1963) u3BecTeH TeM, UTO Mocyenuue 12 et xxu3Hu 601 [Ipe3nneHTom
3HaMEeHUTOTo 37UTHOrO YacTHoro a CIIIA. Bot olHO 13 ero N3BeCTHBIX BbIpa-
JKeHUil: «Bbiciee o0pa3oBaHue — 3TO He HAOOP 3aNMOMHEHHbIX 3HAHHWIA, CHps-
TaHHBIX B KapToTeKy. [Ipy HAIMYMK BOJIM M JKeJAHUS ITO — CTPACTb K MO3HA-
HHIO, TATAa K MHPOBO33PEHHUI0; CMIOCOOHOCTb K MCCJIEIOBAHUIO, PEIICHAI0 MPo0-
JieM, IOCTUIaTh B3AUMOCBSI3M MEXK/IY 3HAHUEM M onbIToM» (1954).

Kak pekrop MI'PU-PITPY, ¢ yuerom cBoero MHOroo0pa3Horo yrpaBJieH-
YECKOT'0 >KM3HEHHOTO OITbITa, s TOHUMAI0 U Pa3NIeIsiio 3Ty TIIyOOKYIO MBICITb.

B MI'PU-PITPY (6e3 dununana 8 Ctapom OckoJjie, CO30aHHOTO Ha Oase
reoJIoropa3Be/loyHOro TeXHUKyMa) o0ydaeTcsl 5 TbiC. CTyAeHTOB. /Jloas naam-
Ho20 obpazosanus cocmasnsem 34%. Takxe 8 MITPU-PITPY oGyuaercs 122
acrMMpaHTOB U 8 MOKTOpaHTOB. B By3e neiicTByeT 7 JlnccepTallMOHHBIX COBETOB.

MTI'PU-PITPY — noamuHHO «MeXIyHAapOJIHbBIi» BY3, MOCKOJbKY B HEM
obyuaetcs 6osee 700 mHOCTpaHIIEeB (0KOJIO 15% OT 00lLeit YNCIEHHOCTH CTY-
JIEHTOB 1 aclupaHTOB). Bo3aMoXeH ellle 00blInii KpeH B CTOPOHY MedxcdyHa-
POOHO20 2eon0euueck020 00pa3oeanus, BBITOAHbIN Poccuu B 5KOHOMUYECKOM U
TeOTTOJIMTUYECKOM acCIeKTax.

ITo utoram crieLiaabHOro MOHUTOpPUHTA By30B Poccuu B 2013 1 2014 rr.
MI'PU-PITPY npusnan «3dpdexktuBHO padboTatoimnm By3oMm». EcTb u oco-
Onle mocTkeHus. Ha 6a3e yHuBepcuTeTa mpruka3oM MUHOOpHAyKM CO3maHa
«PenepanbHasi THHOBALIMOHHAS TUTOLIANKAY.

Hayuno-o6pa3oBareibHast U KoHcyabTatuBHast pojb MITPU-PITPY no
po6JieMaM TIOBBIILIEHHWST KauecTBa MPOPeCCUOHATBHOTO 00pa3oBaHUsST BeCh-
Ma 3HauMMa, TTOCKOJIbKY BY3 BBIMTYCKAeT €XeroJHo 0oyiee TPETH HOBBIX MOJIO-
JIBIX T€0JIOrOB U reor3uKoB (6akajaBpoB, MarucTpoB U CMELMATIUCTOB) OT
00111ero ynciaa BBIMYCKHUKOB BceX By30B Poccuu 1Mo maHHBIM CIielMalibHO-
CTSIM.



XII MexnyHaponHasi HaydYHO-TIpaKTU4ecKasi KoH(hepeHIIusI

1. Yyects npeacrosumii nepexon Poccun
K «HOBOM 3KOHOMMYECKOM MOJEJHN»

Poccuu tpedyercs 6osiee a(pdhekTUBHOE U HAayKOEeMKOE UCIOJIb30BAHUE
pecypcoB Henp. BaxHo cbaaHCUpPOBaTh TPaKAAHCKYIO U BOEHHYIO SKOHOMMU-
Ky. OrpoMHbIe €HEXHbIE TOXOJbl OT DKCIOPTa Pa3TMYHOTO MUHEPAILHOTO
CBhIPbsI B MIPOILIIbIE TOJbI B HEAOCTATOUHOM OObeMe Hampasisuiuch [IpaBure-
JbcTBOM P® Ha MHHOBALIMOHHOE Pa3BUTHE HALIMOHAJIBHON MPOMBILIIEHHO-
ctu. Tak, nmo manHbiM «BP Statistical Review of World Energy 2014»,
¢ 2000 mo 2013 rr. nmuiub BadioTHBIE HedTsHbIe moxoabl Poccuu coctaBuim
2,753 tpnu. pon. CIIA. [Cwm.: http://www.vedomosti.ru/opinion/news/
37366661 /chto-sdelala-neft-s-rossiej].

Texnuueckoe pazeumue 6bicOK000X00HOU Heghmeeazosou ompacau Poccuu
obecneuusanocy, 2AA6HLIM 00pA30M, 3 CHem UMHOPMA GblCOKONPOU3B00UMENb-
HOU MexXHUKU, MawuH, npubopos u mamepuasog. Poccuiickasi Hayka, CBsI3aHHast
¢ HedTerazoBoii 1 0OOPOHHOM MPOMBIILIEHHOCTbIO, MHOTHE TOJbI 3aMETHO
IerpagupoBaia. OTo — OOJBILION CTpaTerMyecKuil MmpocueT denepalbHOI
Bnactu 1 MuHpuna P®. Takke 3HaUMTEIbHBIM 0Ka3a10Ch HeIOPUHAHCUPO-
BaHUe HedTera3oBbIX, re0J0rOpa3sBeIOUYHbBIX U MHBIX TEXHUYECKUX YHUBEPCH-
TETOB, YaCTh M3 KOTOPBIX MMeJIa CWJIbHBIE 3a[eJTbl B YaCTU MaIlMHOCTPOEHUS
W TMPOMBIIIIEHHBIX TEXHOJIOTHIT 00pabOTKU METALJIOB U APYTUX MaTEPUAJIOB.

Euie Gonee cioxHas HaluvoHalbHas 3amada Poccum — mpeomosieHue
BO3HUKIIIEro B cTpaHe K 2015 r. riy60Kkoro ¢pMHaAaHCOBOIO M SKOHOMMYECKOIO
kpusuca B ycinoBusix BBeneHHbIX CILA u ux coroznukamu nmo HATO skoHo-
MUYECKUX CAHKIIUNA.

OueBUIIHO, HY>KHA KapAWHaJIbHAs TIepeCTPOiiKa MOAETH SKOHOMHUKH.

JlelicTBylolllasi MHOTHE TONIbI 9KOHOMHYECKass Moaenb Poccun, ocHOBaH-
Hasl Ha TIOCTOSTHHOM POCTe MUPOBBIX 1IeH Ha HeTh M ee 3HAYUTEIIbHOM 9KC-
TOpTe ¢ LEIbIO pellieHNsI COLIMAIBHBIX 3amad, cebst ucuepnasa. Heodbxomuma
«HOBasi 9KOHOMUYECKAsi MOJeJIb», OCHOBAHHAsl Ha CUJIbHOM JIeMOKpaTUye-
CKOM TOCyIapCcTBe, pa3BUTOM TOCY/JIapCTBEHHO-YaCTHOM IapTHEPCTBE, YacT-
HbIX UHBECTUIIMSX B HayKy, 00pa3oBaHMe M KOHKYPEHTOCIOCOOHBIE MPOMU3-
BOJICTBA, 00Jiee TApMOHUYHOM pacrpeie/ieHUU B 001ECTBE MOJTYUYEHHbIX KO-
HOMMYecKuUX Osar m ap. Tema Takoil «Mmomenu» miag Poccum — oyeHb
JIMCKYCCUOHHASI U MOJUTU3NPOBAHHAS.

OT poccuiickux 3aKOHOJaTesleil M MCIOJHUTEIbHOW BJIACTU CTPaHBI,
Brmoyast Munnpupoas PO, ®@enepaibHoe areHTCTBO MO HEAPONOIb30BAHUIO H
OAO <«Pocreoorusi», TIOTPEOYETCS CyuecmeeHHas AOMKA IKOHOMUYECKUX
63214006 u npunyunoe pabomst. Cieayet ObICTpee BHEAPSATb U JydllWii 3apy-
O6exxHBIN OombIT. TO, YTO paHee Halllell BJIACTH Ka3aJloCh «HeXeJaTeTbHbIM»
WJIN «OMACHbIM» JIJISI KPYMTHOTO WJIM CPEHEro poCCUiCKOro Ou3Heca, HbIHE
CTAaHOBUTCS aKTyaJbHBIM, BaKHBIM W PEATU3YeMbIM.
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2. IloBbICUTH BHELIHEIKOHOMHYECKHUI ypoBeHb BbiMycKHUKOB MI'PU-PITPY

B ocHoBe pasBopauuBatomierocs ¢ cepeaubl 2014 r. B Poccum octpeii-
1mero PMHAHCOBOTO KPU3KMCa CJOXMBILIASICS TPAIUNUsA OpaTh KpeauTbl Ha 3a-
naze, a He Ha Bocroke (Kutaii, Muaus, ctpanbl ATP). Mi3BecTHO TpaauLIMOH-
HOE «IIpo3arnagHOoe 3KOHOMUYECKOE MBbIIIJIEHUE» M MHOTMX BBIITYCKHUKOB
sKoHoMHuYeckoro ¢dakynbreta MIPU-PITPY.

KoneuHo, B OGmxaitiue roasl aisi Poccuu coxpaHsieTcsl 3HAUMMOCTh
MPUBJICUEHUS] UHOCHPAHHBIX UHEECMUYULl JJ1S1 TEXHOJIOTMYECKO MoaepHU3a-
1IN TIPOMBILIICHHOCTH W Pa3BUTHST BHEIIHEW TOPTOBIM KauyeCTBEHHBIMU U
KOHKYPEHTHBIMU TOBapamu U ycayraMu. Eciv B KPU3UCHBIX YCIOBUSIX MOTYT
OBITh 3aTPYIHEHUS B MCMOJb30BAaHUU B TOW WJIM MHOM cdepe Mpou3BOACTBA
COOCTBEHHBIX PECYPCOB, TO PSII 3HAYMMBIX TTPOCKTOB BIIOJIHE MOXKET OBITH pe-
aJM30BaH MPU YYaCTUU UHOCMPaHHbIX uneecmopos. I1o nanHbIM LleHTpobaHKa
Ha 2012 roa, 77% NpOLEHTOB BCEX TaK HA3bIBAEMBIX MPSMBIX MHOCTPAHHBIX
WHBECTULIMI — 3TO OBUIA Hauwiu cobcmeeHHble deHbeu U3 0uiopos. JleHbru, Ko-
TOpble 3apabaThiBAIMCh B CTpaHe, BHIBOAMUIMCH B 30HBI C MEHbIIUM HAJIOTO-
00JI0KEHUEM, a 3aTeM BO3BpAllAIUCh CloJa MOJ BUIAOM WHBECTULIMI, YTOOBI
pabotaTh ganbiie. Ho Ha MUpOBOM phIHKE BOOOIIE MMEIOTCS 3HAUUTEIbHBIC
(buHaHCOBBIE CpeACTBa, UIYIIME BBITOJHOTO BIOXEHUS] B TOXOAHbIE MPOU3-
BozcTBa U He oakoHTposibHbIe CIIIA. B 3TOM oTHOIIEHUN Y Poccuu ectb cBon
NPUBJIEKATENIbHBIE TIPEUMMYLIECTBA Ul MHBECTOPOB M3 cTpaH EBpocorosal.

B HoBBIX 5KOHOMUYecKux ycaoBusix st MITPU-PITPY ciaenyer noBbl-
CUTb YPOBEHb MPETIOAaBAHUSI OCHOB MUPOBOL IKOHOMUKU U OP2AHU3AUUU BHeUl-
HEIKOHOMUUECKOU OessmeabHoCcmu C aKIIEHTOM Ha CreludUKy pbhIHKA ChIpbe-
BBIX TOBAPOB U YCJIYT. DTO BAXKHO JAJISI POCCUICKOTO TOPHOMPOMBIILIJIEHHOTO U
HedTerazoBoro ousHeca. [Toxainyii, B mociaeayloume roabl Ijs IIPpOBeIeHUS
nmanHoit KoHdepenuuu criemyeT BBecTH «CeKIMI0 MeXKIYHAPOIHOM ChIPheBOii
TOProBJIM ¥ TeONONMTHKM». Hado yuumucsa npueasexams 6 Poccuro unocmpannvix
UHBECMOPO8 U pabomams ¢ HUMU 0451 NOAYHEHUS CB0ell 8ble00bl.

B cootBercTBUM ¢ D3 «O nopsaoke uHouHeecCmuyull 6 X03saUcmeeHHvle 00-
wecmea, umerouue cmpameeuveckoe sHavenue» ot 29 anpenst 2008 r. Ne 57 no-
MyCK MHOCTPAHHBIX UHBECTOPOB K KPYHHbIM Mecmopoxcdenusm HedTu, rasa,
PENKUX METAJUIOB U IPYTUX LEHHBIX MCKOMAEMBIX OCYIIECTBIISICTCS JIUIIb 110
PELIeHMIO CMelMalbHOM MpaBUTEIbCTBEHHON KoMuccuu. Tak, 1ienbdoBbie
MECTOPOXIEHMSI, COTJIACHO 3aKOHY, MOTYT pa3pabaTbhiBaThb WCKIOYUTEIHHO
poccuiickue TockoMmnaHuu. Takast cTpaTerysi Henpornojb3oBanus B Poccuu B
nepuon a0 2020 r HeagekBaTHa, a caM D3 A0JKeH ObI MOJIYYUTh CBOU HOBBIC
«KOHCEpPBAaTUBHBIE» W «TNOepabHble» HUIIW UISI CTUMYJIUPOBAHUSI WHO-

! JIucos B.U. O npuBie4yeHUN NHOCTPAHHBIX MHBECTOPOB K pa3paboTke Heap Poccun
1 00ecrieYeHM BBITOIBI ISl SKOHOMUKM CTpaHbI // DKoJlornyecKuit BecTHUK Poccun,
2014, Ne 1, c. 22—30.
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CTpaHHBIX MHBEeCTULIMI. B ycrnoBusix skoHomuueckux caHkuuii CIIA u ux
COIO3HUKOB YMCJIO OFPAHUYEHUIT HANO Obl ObICTPEE CHU3UMDb 6 pa3bl, PE3KO
paciIMpuB yIpaBlIeHUeCKUe KOMIIETEHIIMM HalllMX OPraHoB (dhenepanibHO U
PETMOHAIIBHO BJIACTU U OCYLIECTBIISIS TOCYJaPCTBEHHBIM HA30p 3a UTOraMU
WX IeATeIbHOCTHU.

Buautcs 1 HeoOX0AMMOCTDb OOJIBIION NIePEeCTPONKHU AeATeNbHOCTU MuH-
npupodst PO (pa3BuTue 3aKOHOMATEIBLCTBA M MEXKIYHAPOIHBIX CBsI3eii) 1 De-
depanvHo20 azeHmcmea no Hedponoavb3oearuio (TeKyllasi padoTa ¢ HeAPOIOJib-
3oBarensaMu). C Havajga ympaBlIeHYECKON «aIMUHUCTPATUBHON pedOpMbI»,
npouwuio 6osee 10 yeT. AHAIM3 B ACMCTBYIOIIEH cUCTeMe Ha3BaHHBIX OPTaHOB
BJIACTU yIpaBJIeHYECKUX (PYHKIIMI U TOApa3aeIeHNi TTOKa3bIBaeT UX Hepas-
BUMOCMb U HECHOCOOHOCIb ObICMPO U IPHEKMUBHO peluamsb HOGble BHEUHEIKO-
HOMuYecKue U 6HeuwHemopeosvle 3a0ayul.

3. Passusatb B3aumocssisu MI'PU-PITPY u OAO «PocreoJiorus»

B coBepilleHCTBOBaHUM HAIIEro TeoJ0ropa3BeOYHOT0 M TOPHOTPO-
MBILJIEHHOTO TMPO(MECCUOHATIBHOTO O00pa30BaHUSI BEJIMKA CO3UAATEIbHAS
muccun Habupawouiero Moib OAQO «Pocreosiorus». KpyrnHbie OIKeTHbIC
cpenctBa 9toit KommaHuM MOWAYT Ha cmpameeuueckyro 2e01020pa3eedky.
OAO «Pocreosorusi» mojyJaet mpaBo Ha 3asiBUTEJbHbIN MPpUHLIMI (0€3 KOH-
Kypca WIM ayKIIMOHA) MOJIy4YeHUs JIMLEH3UI Ha Te0JIoropa3BeiKy «Ha yvyacT-
Kax Help, B Mpefesiax KOTOPBIX OTCYTCTBYIOT 3apErMCTPUPOBAHHBIE B TOCKA-
JlaCTpe MECTOPOXIEHMS TIOJIE3HBIX MCKOMaeMblx». «Pocreosorusi» 3aiimercst
pervoHaJIbHOI reoJIOropa3BeAKoil M IepeolleHKON 3allacoB HEBOCTPeOOBaH-
HBIX MECTOPOXIEHUI, OPraHMU3alMeil MOJIUTOHOB AJIS1 OTPAOOTKM TEXHOJOTUI
peHTabeIbHOM T0OBIYY HETPAAULIMOHHBIX YIJIEBOAOPOAOB (B TOM UKCIIE CIaH-
LIeBbIX He()TU U Taza), paboTaMu Ha 1ueabde BMeCTe C IYyYIIUMU POCCUUCKU-
MM U 3apyOeXKHbIMU DUPMaMU U Jp.

Ectb psinm mpobGsem Haiiero mpogecCMoHaIbHOTO 00pa3oBaHUs B
MI'PU-PITPY, koTopsie Heb3s1 9(DHEKTUBHO PELIUTH 0€3 PECypCHOIO U Op-
ranu3anmoHHoro coxaeiictBust OAO «Pocreosiorusi». OTpagHoO, YTO Hay4HBIE,
00pa3oBaTesibHbIC, MTHHOBALIMOHHbIE, IPOU3BOACTBEHHBIC Y MHbIC MHUIIUATH -
BBl HAllIEr0 TEXHUYECKOTO YHUBEPCUTETA HAXOASIT MOHMMAHUE U TTOCUJIbHYIO
noanepxky OAQO «Pocreosorusi». B uucie nepBooyepeqHbIX BOIMPOCOB:
1) ycuneHue cBsizeil By3a ¢ OTpacjieBbIMM HayUHBIMU OpTraHu3alusIMu; 2) op-
raHu3alus KaYeCTBEHHOW MPOU3BOJCTBEHHON MPAKTUKU.

[To MHeHMIO HallIMX DKCMEPTOB, B CBSI3U C pacuiupeHueM GYHKUIUU U
ycinoxHeHueMm 3agad OAQO «Pocreosiorusi» 3Toit Tpou3BOJACTBEHHON CTPYKTY-
pe MOXHO PEKOMEHIIOBaTh Pa3pabOTKy GHYMpeHHe20 KOPNopamueHozo 00Ky-
menma «QO reonormdeckom usydenun Heap Poccuu B OAO «Pocreosorus» ¢ yya-
CTHEM KPYIHOIO ¥ CPeJHero OM3Heca, BeAyIUX HAYYHbIX OPraHu3aIMii M TEXHU-
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YeCKHX YHHBepcuTeToB Poccum», B KOTOPOM OTPasuThb OCHOBHBIE TTPOOIEMBI
reoJIOrOpa3BeKM W HEIPOTIOIb30BaHMS U TTYyTH MX peleHus. OTyacTu pa3pa-
OOTKY KOPITOPaTUBHOTO JOKYMEHTa MOXHO pacCMaTpWBaTh KaK HAYAAbHbLU
2man TOATOTOBKY MOJHON BEpCUU 3aKOHOMPOEKTa ««O reosornueckoM msy-
yeHuu Heap Poccum».

OaHaKO OCHOBHOI 00beM I'e0JI0ropa3BeIouHbIX paboT B Poccru BhIo-
HSIETCSl B KOPHOPATUBHOM CEKTOpe, IELEHTPAIM30BAHO, MPU BEIEHUU IPO-
MBIIIEHHONW pa3pabOTKU Pas3TMYHbBIX MECTOPOXIECHMIA TTOJIC3HBIX MCKOTIae-
MBbIX. B TIociieHMe Toapl M3 BeeX HAIIMOHATBHBIX 3aTpaT Ha POCCUICKYIO I'e0-
soropa3senky 80% o6vi10 Hanpagaeno Ha nouck Hegpmu u eaz. C Apyroit
CTOPOHBI, 8HeOHONcemHuble (KopnopamusHsie) 3ampamst Ha 2eono2uto 6 Poccuu
cocmasasiau okoa0 90% om ecex HAUUOHAABHBIX 3ampam. DTO TOBOPUT O TOM,
YTO HallW BBIMYCKHUKHU (T€0JIOTU, Teo(GU3UKU M TOPHbIE WHXKEHEPbI) B
ocHoBHOM pabotator BHe OAO «Pocreosiorusi» u 4YUCTOro rocy1apcTBEHHOTO
CeKTopa ¢ MoAYMHEHHOCThI0O MuHMNprponbl P® u denepalbHOMY areHTCTBY
10 HeApomoib3oBaHMo0. OTCIOa XU3HEHHAs! HCOOXOMMMOCTD YCUJICHUST MH-
terpauroHHbIX cBsa3eilt MIPU-PITPY ¢ takumu BUHK kak «PocHedTb»,
JIYKOWII», «Tasnpom», «CyprytHedreras», «TatHedTh», «CnaBHedTh»,
«baiiHedTh» M ApyruMu AOOBLIBAIOIIMMU He(TEera3oBbIMU KOMITaHUSIMU. B
9TOM CJIOKHOM YTIPaBJIeHYECKOM Tpoliecce By3y ClielyeT aKTMBHee paboTaTh
CO CceoUMU ObIBUUMU BbINYCKHUKAMU, MHOTHE U3 KOTOPBIX 3aHUMAIOT BUIHbIE
DPYKOBOJISIIIIME TOJKHOCTH, BKIIIOYAsl U CIYKObI IJITaBHBIX T€OJIOTOB.

4. HoBble Kaapbl 1 Te0JJ0Orm4ecKoil 0Tpaciv, ropHONPOMbBINLIEHHOTO
u HedTrerazoBoro Ou3Heca

Tpebyemoe mnoBblllieHUEe 3(PGEKTUBHOCTA U KOHKYPEHTOCIIOCOOHOCTHU
KPYIHOIro U cpeaHero ousHeca Poccuu caepkuBaeTcsl sS6HOU HexeamKoll KBa-
IU(GUIMPOBAHHBIX KaapoB, YacThb KOTopbix rotosurcsi B MI'PU-PITPY. B
9TOI CBS3W YHUBEPCUTET aKTUBHO YYACTBYET B MapJIaMEeHTCKMX CAYIIAHUSIX U
«kpyribIx croiax» Focaymbl 1 CoBera Denepanun 1o OTIEIBHBIM ITPOOIeMaM
npodeccuoHaTbHOr0 00pa3oBaHMsI U COBEPLIEHCTBOBAHUS 3aKOHOAATEIbHO-
IO PeryJMpoBaHus MOUCKA, Pa3BeNKN U pa3paboTKU MPUPOIHBIX U TEXHOTEH-
HBIX MECTOPOXKIEHM MOJIEe3HbIX MCKOMaeMbIX. Kak mpaBuiio, MpeaioxXeHus: 1
pexomeHnanuu MI'PU-PITPY npuBoasTcs B CTPYKType pa3gaTOUHOIO MH-
opmanmonHoro Marepuana. Takxke yHUBEPCUTET MPUHMUMAET aKTUBHOE y4Ja-
ctue B MeponpusTisax Munnpupoas P® u MenepabHOro areHTCTBA M0 HEAPO-
T0JIb30BAHMIO.

BaxxHoe 3HaueHue umesnu mpoBeneHHble 24 utoHs1 2014 1. mapiaamMeHT-
ckoe ciymanusi Komurera 1o npupoaHbIM pecypcam, MpupoaoIob30BaHUIO
u aKkojoruu [ocnmymbl Ha TeMy «CTpaTerusi pa3BUTHS re0JOrHYECKO OTPACIu
Poccuiickoii ®enepanun a0 2030 rona». HecMoTpst Ha pocT oObema rocyaap-
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CTBEHHOTO (MHAHCHPOBAHUS TeoJioropa3BenoyHbIX pabor k 2013 T.
(32,1 mupa. py0.), 3a nocieaHue 20 JIeT B reoJIorMUeckKoil oTpaciau oopas3o-
BaJICS LBl psia IpobaeM. BoT onuH u3 Te3ucoB nokymeHTa: «M3-3a mocto-
SIHHOTO HeA0(hMHAHCUPOBAHUSI T€0JIOrOpa3BeIku U3YyYeHHOCTb TePPUTOPUU
Poccuiickoit Denepaniu 3HAUUTEIBHO HUXE, YeM B pa3BUTHIX cTpaHax. Ha
pBIHKE HaOJII0aeTcsl yeTKash TeHIEHIIMSI K MHTEPBEHIIMM KOMITAHUN ¢ MHO-
CTpaHHBIM KalUTAJIOM: MX J0JsI CTaOMIbHO pacTteT. M30exaTh MoTepyu KOHT-
poJisi HaJ cTpaTernyeckoit st Poccun otpacibio U rapaHTUPOBAThH MOCTOSTH-
HO€ BOCITOJIHEHME MUHEpaJIbHO-ChIPbEBOI 0a3bl CTpaHbl MOXKHO TOJBKO Ye-
pe3 MOJEepHMU3alMI0 OCHOBHBIX (DOHOB, (UHAHCUPOBAHUE HAYYHbBIX
pa3pabOTOK M BHEAPEHUE MHHOBAIIMOHHBIX TEXHOJOTUI».

Kak e He TOJIbKO BBIXXUTh TEXHMUECKUM YHUBepcuTeTaM Poccun B HO-
BBIX KPU3MCHBIX YCIOBUSIX, HO U BHECTU CBOM BKJal B (hopMUpoOBaHME MHHO-
BalIMOHHOTO 00JIMKa He(TeTra3oBOil 1 roOpHOIPOMEIIIeHHOU cdepbl? [Toma-
raeM, B OTOM HalpaBJIeHUU HYXHO KOHCMPYKMUBHOe 83aumooeiicmeue:
1) rpynnbl pecypcHbIX yHUBepcuTeToB (Takke 1 MI'PU-PITPY); 2) npodu-
JIbHBIX MUHUCTEPCTB (MuHOOpHayku, Munnpuponsl, MuHnpomtopr, Mu-
HAHEPro); 3) KOMIaHU KPYIMHOIO U CpeIHEero O1u3Heca o HOBBIM CTpaTeTH-
sIM MHHOBallMOHHOM MonepHu3aiuu. [Ipu atom Mano chopMupoBaTh A0CTa-
TOYHbIE UCTOYHUKM (hrHAHCUPOBaHUS. HyXXHbI Hoble Memods: opraHu3alnmu
npoBeaeHuss HUOKP, ucnonb3oBaHus Ux pe3yJbTaToOB B IPOMBILLIEHHOCTH,
B3aMMOMIENCTBUSI CYyObEKTOB MHHOBAILIMOHHOTO Tpollecca U Ap. DTO TO, YTO
Ha3bIBACTCSl TEPMUHOM «T€XHUYECKOE PeryJMpoBaHue». 31eCh YYaCTHUKU Ta-
KOW MHHOBAIIMOHHOW MOAEPHM3allMM — TaKXe CTYAEHTHI CTapllnX KypPCOB,
acrupaHThbl, MOJIOJbIE YUeHble. B OCHOBE MCMOIB30BaHUS UX MOTeHIMATa —
«IIPOEKTHBIN MOIXO0I».

3aciy>kuBaloT BHUMaHUSI PEKOMEHIALMKM <«KpYyrjoro croja» B CoBeTe
Denepannm 27 Hosiopst 2014 rona Ha Temy: «CoBepiIeHCTBOBaHNE 3aKOHOAATE-
JILHOTO PEeryJIMpOBaHMS MOJb30BaHUA Heapamu». B yacTHocTH, MUHHCTEPCTBY
o0pa3oBanusa u Hayku Poccmiickoit Deaepanun mpeuioxKeHo:

— TIPONOJIKUTH COBMECTHO ¢ MMHHUCTEPCTBOM TIPUPOAHBIX PECYPCOB U
akosnoruu Poccuiickoit @eneparvu, OegepanbHbIM areHTCTBOM 1O HEAPOTIO-
nb3oBaHuio, OAO «Pocreosnorus», re0JIOrM4eCKUMM OpraHU3alusIMU U TOP-
HOIOOBIBAIOIIMMY KOMITAHUSIMU MEPOTIPUSATHS TT0 OpTaHU3allMKA 1 TIPOBEIe-
HUIO TPOU3BOJCTBEHHOI (M0JIEBOI) MTPaKTUKHU CTyAeHTOB BY30B ropHo-reo-
JIOTMYECKMX CIELUaIbHOCTEI;

— paccMOTpPeTh BO3MOXKHOCTh BKJIIOUEHUs B yueOHbIe TutaHbl BY30B mis
CTYIEHTOB TOPHO-T€OJOTMYECKMX CIelMalbHOCTEN, CIeuuaaIbHOCTe 0
3KOHOMUKE, (prHAHCAM U TOCYyIapCTBEHHOMY YIIPaBJICHUIO, a TAKXKe IS CITy-
1maTesieil KypcoB TOBBILIEHMST KBATM(UKAIIMKA YKA3aHHBIX CIeralbHOCTEeH
MpernojaBaHue OCHOB TOPHOIO MpaBa U SKOHOMUKU MUHEPATLHOTO ChIPbS;
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— paccMOTpeTh BO3MOXHOCTD JI0TMONHeHUsT HoMeHKIaTyphl crieluaib-
HOCTE HayYHBIX paOOTHMKOB criermaibHocTh0 12.00.06 — «['opHOE mpaBo»
(mpuka3z MuHooOpHayku Poccun ot 25.02.2009 Ne 59 «O6 yrBepxkaeHuu Ho-
MEHKJIATyphl CMIeLIMAIbHOCTE HAYYHBIX PAOOTHUKOBY», 3apeTUCTPUPOBAHHbIIM
B Mumntocte Poccun 20.03.2009 Ne 13561).

5. IlepeyeHb aKTyaJbHBIX 00pa30BaTEIbHbIX H MHHOBAIMOHHBIX 32124
MIPU-PITPY

AHanu3 mokKasbiBaeT, UTo puynHamu neduimrta B Poccun BhICOKOKBa-
JIMDULIMPOBAHHBIX TEOJIOTUYECKUX U TOPHBIX KAIPOB SIBJISIETCS: cJlaboe 1 He-
3(pPeKTUBHOE B3aNMOACHCTBIE YUYEOHBIX 3aBeIeHNI 1 C YCIIEITHO paboTalo-
LXMW HayYHBIMU U MPOU3BOJACTBEHHBIMU T'€0JIOTMYECKUMU OpraHU3alusIMU
1 KOMIIaHUSIMU-HEIPOTIONb30BaTeISIMU; HEIOCTATKY B TIPOXOXKIACHUN TTPOU3-
BOJICTBEHHBIX TMPAKTHUK; OTCYTCTBME CHUCTEMBbI MOBBILIEHUs KBaIUGhUKALIMU
KaJpoOB C YUETOM MOTPEOHOCTE MHHOBALIMOHHOTO PAa3BUTHS T€OJIOTMYECKON
OTpacju; HEAOCTAaTOYHOCTh 0OpPa30BaTEeNbHBIX MPOTPaMM, OTBEYAIOIIUX CO-
BPEMEHHBIM TPEOOBAHUSIM U JIp.

PykoBogctBo MI'PU-PITPY Heckonbko pa3 HampaBIIsSIJIO CBOM PEKO-
MEH/IAIMK IO TTOBBILIEHUIO YPOBHS 1 KauyecTBa reojioropa3BeloyHOro oopa-
30BaHUsl B pasinyHble (enepaibHble opraHbl BaacTU. [loje3HO MX BHOBb
03BYYUTH C 1ieJblo o0cyxaeHus yyactHukamu XII MexayHaponHoi Hayu-
HO-TIpaKTUYeCKOi KoHpepeHun «HoBble naen B Haykax o 3emiie».

1. MunoopHayku P®, a takxke PAH u ®AHO cieayeT ycwiuTh BHUMA-
HHe K Pa3BUTHIO MPUKJIATHOI re0JIOTHH, HAYKOEMKOMY HeIPONOJIb30BAHMIO, TTO/I-
JepXkKe MHHOBAIIMOHHOM M 00pa30oBaTeIbHON JAEATEbHOCTU TaKMX YHUBEP-
curetoB Kak MI'PU-PTTPY u npyrux pecypcHbix By30B Poccun. becnokout
HenmooneHka MuHoOpHayku P® Haieit oOpa3oBaTebHOM NEATETBHOCTH U
SIBHO HEJIOCTATOYHAS TOCYIAPCTBEHHAS MOJEPIKKA 1PUKAAOHOU 2e0A02U1eCcKoU U
20PHONPOMBIULIEHHOU HayKy (TTO0 TUHUM HAYYHBIX KOHKYPCOB, HAYYHBIX KOH-
depeHLnr, 3apy0esKHbIX KOHTAKTOB U1 1Ip.). Takas momaepkka IesiTeJIbHOCTU
MI'PU-PITPY Hecouzmepuma 1o cpaBHEHUIO MepaMU OIS PKKU TeXHUYE-
CKMX YHHUBEPCUTETOB, paboTarolux Ha ooopoHHble kKommnanuu u BITK, a tak-
Xe YHUBEPCUTETOB, IpoBomsiue ucciaengoBanus mo HAHOmpo6remam. U
9TO B yCIOBUSIX, Korna 80% poccHificKOTO SKCITOPTa CETOAHS COCTaBIISIET Chl-
pbe, ellie 15% — ymobpeHus 1 TPOAYKIIUS TIEPBOTO TIepeiesia, a TOTOBbIE TTPO-
MBIIIIEHHBIE TOBAPHI COCTABISIIOT MeHee 4% aKcropra. [1pu aToM KpymHei-
e HedTerazoBble KoMnaHuu Poccuu ne Konkypenmocnoco6Hsi B UHHOBALIM -
OHHOM OTHOIIIEHWM B CPAaBHEHUU C 3apyOEKHBIMU KOHKYpPEHTaMM (BKJIIOUast
u Kurai).

2. B Hacrosiiiee BpemsT TTOATOTOBKA KaapoB IO MPUKIATHONW T€OJOTUH
(120401), TexHomnoruu reosornueckoin passeaku (130101) u ropHoe neso
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(130400) HenmoomeHeHbI B paMKax MOAYIIEBOro (hMHAHCHUPOBAHUS CTYIEHTOB
Munoopuayku P®. Tax, 3a 67,06 moic. pyb. 6 200 Xopouieeo «Cneyuaiucma» no
NPUKAGOHOU 2eonoeul U 2ceousuie no02omosums Heeozmodcro. Cienyer yuu-
ThIBaTh 00bEM «TPAHCIIOPTHBIX» U «ITOJIEBBIX» 3aTpaT MO MOATOTOBKE reosio-
TOB, TeO(U3NKOB U TOPHBIX WHXEHEPOB B MeCTaX MPOU3BOICTBEHHOM TpaK-
TUKM B yIAJCHHBIX pernoHax Poccuu. Heobxodumo noousme maxoe (punancu-
posanue xoms 6v do 112,00 moic. pyb. — 6mMoOpoe0 HOPMAMUBHOZ0 YPOGHS
hunancuposanus npogheccuoHaIbHo20 00paA306aHUS.

3. Mopyuuts Munnpuponbl P® pa3paboTKy npeaiokeHuil 1o pa3BUTUIO
B chepe HeIpOITOIb30BaHKS M TOPHOI TTPOMBITIUTEHHOCTH Poccuu psina undg-
PACTPYKTYPHBIX MEXKBY30BCKHX 00bEKTOB (YueOHBIC Ga3bl M MOJTUTOHBI, LIEHT-
PbI KOJUIEKTUBHOTO MOJIb30BaHUs o0opynoBaHueM mis nposeaeHuss HUOKP,
LIEHTPBI MPUKJIAAHON UHDOPMATUKU, 0a3bl JAHHBIX KOJJIEKTUBHOTO IMOJIb30-
BaHUS U JIP.) C 1EJIBbIO MOAAEPKKHU MPOGUILHOTO CPETHETO U BBICIIETO 0Opa-
3oBaHust B PD. [1poBecTy aHaIN3 UMEIOLIEICS B CTPaHe PErMOHAIbHON MH(-
PACTPYKTYPbI U OCYLIECTBUTh Ha 6a3e OTAENbHBIX By30BCKUX OOBEKTOB CO3a-
Hue lIeHTPOB KOJUIEKTUBHOTO TIOJB30BaHUST IS BBICIIETO W CPEIHETro
npodeccuoHaJIbHOIO 00pa3oBaHUsI.

4. B nenax ucronHeHus ct. 19 @3 «O6 odpasosannu B Poccuiickoii Me-
Jepauuu» co CTOpoHbl Munobpuayku P® neobxooumo gunancuposams desme-
avHocmb gy3oeckux YMO, makoice yckopums eeederue 6 delicmeue «Tunogoeo
noaoxucenus» no YMO. B BbiciieM nipodeccroHaJIbHOM 00pa30BaHUM 3HAYMMa
HAY4HO-Memoou1ecKas u ynpasieH4eckas paboma no oyeHke Ka4ecmeda y4eoHu-
K06 U hocobull, ICTIONb3yeMbIX By3aMU, BKIIIOYAsT UX «YHU(DUKALIMIO» U «CTaH-
JApTU3ALMIO» TIO OTAEIbHBIM YUEOHBIM KypcaM 1 TpyIIiaM By30B. DTa MUCCHST
YuyeOHO-MeToMYeCKnX 00benuHennii packpbiTa B cT. 19 @3 «O6 odbpa3oBaHuU
B Poccuiickoit ®enepauuu». [eiicTBylolllee MHOrMe Tombl Ha 0ase
MI'PU-PITPY YueGHo-MeTOnnYecKOe 00beauHeHue By308 Poccuiickoii Mene-
pamuu (YMO) no o0pa3oBaHuio B 001aCTH NPUKJIATHOM Ie0JOrHd ObUIO cO3/1a-
Ho enie B 1988 r. B 9T0i CBsA3M ceronHs OCyIlECTBIsIeTCS MOCUIbHAs KOOPAU-
Hamus pabotsl 6osee 30 yHuBepcuTeToB Poccnm ¢ Mx crielnaau3upoBaHHbI-
MU Te0J0TMYeCKUMU (aKyabTeTaMu U Kadeapamu. [1pu 3ToM KaueCTBEHHbIE
YYEOHUKHU U METOAMKU MPerogaBaHust AUCUUIIIMH 110 MPUKIIAAHON| reoJoruu
OTJIEJIBHBIX YHUBEPCUTETOB U MX KadeAp peKOMEHIYIOTCS ISl MCTIOJIb30Ba-
HUS TI0 By3aM Bceil Poccum.

5. IMoaroToBKa Ka4eCTBEHHBIX WHKEHEPOB B TEXHHYECKHX YHHBEPCHTETAX
TpeOyeT pedopMbl MX B3aMMOOTHOIIEHMI C HAayYHBIMU OpTraHU3aLUsSIMU
(HUH u Kb) PAH/®AHO, MuHob6pHayku P® u orpacieBoit Hayku. 31mech
cienyeT cOaJlaHCUPOBaTh HE TOJbKO TpeOyeMoe WHHOBALIMOHHOE pPa3BUTHE
TEeXHUYECKUX YHUBEPCHUTETOB, C TEM, YTOOBI OHUM 00JIee aKTUBHO TTPOBOIVIIH
HWOKP, HO 1 obpazosamenvHyo muccuro TaKux poCCUNRCKAX HAyYHBIX Opra-
HU3anuii (HoBasl BaxkHas 3amada). Iloka poccuiickue HUU u Kb ocHoBHOI
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KaIpOBbIil yIoOp Jesadu Ha pa3BUTUE CBOEH aclUPaHTYphl U JOKTOPAHTYPHI.
Bmoeo yice HedocmamouHo.

6. Poccuiickie Hay4Hble OPraHM3alMK JOJDKHBI Obl YYHTH 4aCTh 0CO00 011a-
PEHHBIX M OOPA30BAHHBIX CTYAEHTOB CTAPIIMX KYypPCOB HOBBIM HAYYHBIM M TPO-
MBIILIEHHBIM TeXHOJIOTHAM. M3BecTHA cOOTBeTCTBYIOMIAs «CrcTeMa o0ydeHu st
cryaeHToB MDOTU». Heobxoaumo cosnanue Bo Bcex cuibHbix HUU u Kb,
Bkiouast cuctemy PAH u orpacineBbIx AKaaeMuil, MeXKBY30BCKHX Y4YeOHBIX
Kadeap 1 Hayuno-o0pa3oBareibHbIX IEHTPOB. BuauTcs Gosblas HAy4HO-00-
pasoBatesibHasi pehopMa Ha yPOBHE HALUX KPYHHbIX Meeanoaucoé — MOocCK-
BbI, [TerepOypra, Huxknero Hosropona, Camapsi, Exarepun0ypra, HoBocu-
OupcKa M psiia IpyruxX KPYMHBIX TOpoaoB. [ToHITHO, YTO Takoe Ha3peBllee
HOBOBBeieHUE TPeOYyeT 0COO0ro rocyaapCTBEHHOro (GMHAHCUPOBAHUSI U HO-
Boro nopsiaka aesireabHoctd 9TuXx HUMW n KB. [ perieHust takoii mpo6uie-
MBI HY>KEH PSIII TTOI3aKOHHBIX aKTOB (heepaTbHOTO 3HAYCHUSI.

3akioyeHne

BbickazaHHble BbIllIe KOHIIENTYaJlbHbIe MOAXOMbl HYXIAIOTCSI B CBOEM
00CYXIIEHUN W YTOUHEHUM.

TIpenBapuTeabHbII aHAJINU3 MOCTYMUBIIUX HAyYHBIX TOKIAI0B M COOO-
IIEHUI MOKa3bIBaeT XOpollee MOHUMaHKe TeoJioraMu, reo(u3nKamMmu, TOpHbI-
MM MHXXEHEpPaMH U APYTUMU CITEIMATACTaMU aKTYaJIbHBIX S KOHOMUYECKHUX U
yIpaBJIeHYeCKUX 3a7ay pa3BUTHUSI CTPAHBI.

VBepeH, UToO B CBOEH «aHTUKPU3UCHON M MHHOBALIMOHHOW MOOMIM3a-
uum» MI'PU-PITPY npeononeer crositiiye 6apbepbl cBoero 3(h(GeKTUBHOTO
Pa3BUTHS B 9TU KPU3WCHbBIE TOJBI.

Koneuno, Poccust ucropruecku mepexunaa MHOTO OOJIBIIMX U MaJlbIX
BOIH U TTOTpsiCeHUI. Bce MBI 3aMHTEpeCOBaHbBI B IPYKECTBEHHBIX OTHOIICHH -
SIX CO BCEMU CTpaHaMM MHUpa.

IIpu atom MI'PU-PITPY BnosHe roToB K MOATOTOBKE BBHICOKOKBAIM-
(ULMpPOBaHHBIX T'€OJIOTOPa3BEIOYHBIX KaapoB U BCEX CTpaH MHUpA, BKIIO-
yasg CIIA, Kanamy, ABcTpanuio, rocynapctBa EBpocoro3a, cTpaHbl A3uat-
cKO-THX00KeaHCKOro peruoHa u ap.

Jlopoeue ywacmuuxu u eocmu nawei nayurnou Kongepenuyuu! Ipumume ca-
Mmbote doopote noxceaanus! Hoevix Bam meopueckux u ycusnennoix nooed!
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K 70-JJETUIO BEJIUKON ITOBE/IbI.
TEOJIOTUA: B COSUTAHUU 1 BOMHAX!

Koszaoeckuii E.A. Bunie-tipe3unent PAEH, unen Bricirero ropHoro Cosera Poccun,
Munuctp reonoruu CCCP (1975—1989), n. 1. H., npodeccop

B 2015 r. Becb Mup otMevaeT Beauyaiiiiee codbitue XX B. — 70 romos-
mnHy nmobeasl CoBerckoro Coro3a U cTpaH Koanuiuu B Benukoit Otevect-
BEHHOI1 BOifHEe — BOIfHE, B KOTOPOW MOrM0JM MUIJTMOHBI BOMHOB U OE3BUH-
HBIX XepTB (palIncTcKoi aBaHTIOpEL. McTopuku (B KOTOpPEI pa3!) XpOHOIO-
TUYECKU M3J0XAT (baKThl, OOBSICHSAT CYTb M CMBICT 3TOrO TUTAHTCKOTO
COOBITHS.

Benp BTOpasi MupoBasi BoiiHa Oblla HE TOJIbKO CXBAaTKOM CpakaBIIMXCS
apMuli, HO U OKe€CTOUEHHOU 00pbh00i1 IKOHOMUK BOEBaBIINX CTOPOH. [1oaTO-
MY HUXE S BbIACIWI OAUH U3 (haKTOPOB M0OEIbl — MUHEPATbHO-ChIPhEBOM
KomrIuiekc!

K coxaneHuto, He TOJIBKO TMOJIOXKHUTEIbHBIE 3MOIMUA COTPOBOXIAIOT
BOCIIOMUHaHUS. MaeT 3puMblii mpoliecc 1o nepenuchiBaHuo ucropun Benu-
Koli BoiHBI. CKJlaJbIBaeTCs BIIEUATICHUE, YTO CO3MaéTCS eAUHbIN (DPOHT 110
OuepHeHUI0 U dabcuduKaMy repomyeckoro Mpolioro Halllei cTpaHsbl, Mo
TepecMOTpy UTOroB Belmkoil oTeueCcTBEHHOI BOIHEL.

Benp mexnyHapoaHasi 00CTaHOBKA Hac He OallyeT CBOEH 1eIpPOCTbI0 —
moboBblo K Poccuu 3a ee mpolioe, OTIAHHOE HE TOJIbKO BO MMSI CBOOOIBI
EBporibl, HO U Beauuue Haileit PonuHbI.

ITpu sTOM KpaiiHe Ba)KHO, YTOObI Mbl MOHWMAJIU, YTO HALIMOHATbHbIE
MHTEPEChl — 3TO BBICIINI YPOBEHb OLICHKU Bcex aeiicTBuit! TONIBKO MO HeMy
MO>HO ONpPeNessiTh MYyTh U YPOBEHb Pa3BUTHUS IrOCYJapCTBa, OLEHUBATh POJb
MPaBUTEJILCTB U €ro yMeHue obecrieunBaTh He3aBUCUMOCTh ['ocynapcTBal

Otmeuas 70-netue modeasl B Benukoit OTeyecTBEHHOI BOWMHE, MBI JOJI-
JKHBI TIOMHUTb, YTO T€OJIOTU - Pa3BeAUYMKU HEAP CAeNalu BCE, YTOOBI obecre-
YUTb pa3BUTHE 3KOHOMMKU Ha BCEM ITyTH pa3BuTust ['ocymapcrBa. D10 HE0O-
XOIMMO 3HaTh M UCITOJIb30BaTh HA HOBOM 3Tarie pa3BuTus ctpaHbl! KopoTko o
BeXax UCTOPUMU.

Ilepedosvie pybexcu 2eoaoeuu. 3HaYnTEIbHAS YaCTh MPEANPUSITUI TOPHO-
JOOBIBAIOIIIMX OTpacyeil TPOMBIIIIEHHOCTH HAXOAWIACh 10 PEBOJIIOIIUM B PY-
Kax nHoctpaHHoro Kanurana. Tonbko ¢ 1901 mo 1911 r. B Poccun Obim yu-
pexneHsl 184 mHOCTpaHHBIE KOMIIAHUM ¢ o0IIMM KanuTtanom mmoutu 300 miH
p., Y3 KOTOPBIX Ha J0JI0 He(TSIHOI, YTOJbHOI U 30J10TO-ILUIaTUHOBOI OTpac-
Jieit TPOMBIIILIEHHOCTH MIPUXOAWIOCH OoJiee 2/3 ycTaBHOro Kanuraia. bosb-
111ast YacTh YroJbHbBIX 11axT JloHOacca npuHamiexana TepMaHCKUM TTPOMBbIILII-

' Cratbst yOJIMKYETCS B aBTOPCKOM M3JIOXKEHUH.
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JIeHHUKaM. Branesnblibl YaCTHBIX TOPHBIX MPEANPUITUI MPEANOoYUTaId He
TPaTUTb JIEHBI'M Ha MPOBEIEHNE Te0JIOrOPa3BeIOYHBIX PadoT.

HckmoynTenbHO HU3KAsl CTENeHb reoJJOTUYeCKON M3YYeHHOCTH TeppH-
TOopuM Lapckoii Poccuu oOycioBuia M HEIOCTaTOYHYIO Pa3BeNaHHOCTb €€
MuHepaibHbIX O0orarcTB. [1o nanHeiM B.W. BepHanckoro, K Hauany XX B. 3a
pyOexXoM HCIOIb30Baau 61 3JeMEHT MepUOANYECKO CHCTEMbl 3JIEMEHTOB
J.1. Menpeneesa, a B Poccun — Tonbko 31, M3 HUX Bcero JIMIIb Wi 17 Obln
M3BECTHBI MECTOPOXKIEHMS C pa3BeJaHHBIMU WJIU TIPEIBAPUTESILHO OICHEH-
HBIMU 3aracaMi.

B anpene 1929 r. XVI kondepennus BKIT(0) yrBepauia nepsblii msTu-
JIETHUI TIJIaH, W HaJaJics Mepuo KOPEHHOU MepecTpOiiKi BCeTo HapOIHOTO
X035ICTBA CTPaHBI, YTO MTOTPEOOBATIO PEIIUTEILHOTO U3MEHEHWSI METOIOB pa-
0OTbI TeOJOrMYECKOM CITy>KObI /ISl pellieHUs] TPUHLMUITHUATBLHO HOBBIX 33a1a4. B
1940 r. Mpou3BOACTBO CPEACTB MPOU3BOICTBA KPYITHOM MTPOMBIIIUIEHHOCTH BbI-
pociio no cpaBHeHuto ¢ 1913 r. B 17 pa3, a mo otHouieHuto Kk 1920 r. — B
91 pas. Pe3ko namMeHuIach CTpyKTypa mpomMbliliieHHOCcTU: B 1913 1. B Poccuun
MMPOM3BOACTBO CPENCTB MPOM3BOACTBA 3aHMMaIIO JINIIhL 34% ee oObeMa, a B
CCCP B 1940 r. ero mons cocrapisiia yxke 61%, B TOM 4uciie MAIlIMHOCTPOE-
HMS 1 MeTajliooopaboTkn — 36%.

DT JOCTUKEHMS CTaJId BO3MOKHBIMU B 3HAYMTEJILHOI CTETICHU B pe3y-
JIbTaTe CaMOOTBEPKEHHOTO TPY/Ia MOJIOION TeOJOTUIEeCKON CITYXKObI CTpaHbI,
obecrieyuBlleil BbIIBIEHWE, YCKOPEHHYIO Pa3BeNKy U MOArOTOBKY Ul MPO-
MBIIIIEHHOTO OCBOEHUSI MHOTUX U MHOTMX MECTOPOXKICHUI IMOJIE3HBIX NCKO-
TaeMbIX.

Bosbliioe 3HaueHue /ISl pa3BUTUS T€0JI0rOpa3BeI0YHbIX paboT Ha HEDTD
nMeJsa oleHka oommx ee pecypcos B 1eioM it CCCP u oTneIbHBIX ero paii-
OHOB, BBIMIOJIHEHHAS B IIPEABOSHHLIN nepuo nona pykoBoactsom .M. I'yo-
KWHa. OTa paboTa OCHOBBIBAJIACH HA OOLIMPHOM, HAYYHO ME€PEOCMbICIEHHOM
(bakTHUECKOM MaTepuasie U coaepxKaja KOJMYECTBEHHYIO OLIEHKY OKuaae-
MBIX 3aITacoB He(THU, B TOM YMCJIe M B PETMOHAX C HU3KOM CTETNeHBIO N3yUeH-
HOCTH.

Brina ocyiecTBiieHa TOJTHasI MepeolieHKa 3amacoB O YINTIO, BBISIBIEHBI
MECTOPOXICHHUSI TOPIOYMX CIIaHIEB, Ha 6a3e pa3BelaHHBIX MECTOPOXKICHUI
Topcha NeCTBOBAIM MOIIHbBIE TETJIOBbIE 2JEKTPOCTAHIIMU, ObUIU 3HAUMTEb-
HO pacIIMpPeHbl MEePCIIEKTUBHI O KeJe3HBIM pyAaM W3BECTHBIX KeJIe30PY/-
HbIX OacceitHoB (Kypckas marautHas aHoManusi, KpuBopoxckuit, KepueH-
CKMUi1) 1 OTAENbHBIX MecTopoxaeHuit (Ypain, 3anagHas Cubupb), a TaKKe Bbl-
SIBJICH W pa3BefaH psili HOBBIX 00beKTOB (3akaBKa3be, Ypan, Cuoupsb u ap.).

B pesynbraTe crcTeMaTUYeCKUX MOMCKOBO-PEBU3MOHHBIX paboT, MPOBe-
JIEHHBIX B TOJbI MEPBbIX MATUIETOK COBETCKUMM Te0JioraMu, B TOTIOJTHEHHUE K
JIBYM paHee pa3pabaTbIBaBIIMMCSI MapraHlleBOHOCHBIM OacceiiHaM (Yuartyp-
ckuii 1 HUKOTOJIbCKMIA), ObLT BBISIBJICH PSII HOBBIX MECTOPOXKICHUIT MapraH-
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na Ha CesepHoM Ypane (ITomyHouHoe, BepeszoBckoe, HoBo-BbepeszoBckoe
u n1p.), a B llenrpanrbHom KazaxcTaHe oTKpbITa 1iejiasi MapraHiieBOpyIHas
MPOBUHIIUS ¢ MECTOPOXICHUSIMU OCATOYHBIX M OCaIOUYHO-MeTaMOp(hOreH-
HBIX pya Majeo3oiickoro Bodpacta. Ha OxHoMm Ypane B Myromxkapax (Ka-
3aXCTaH) OBIJIO OTKPBHITO YHMKAJIBHOE IO 3aracaMm M KadecTBy pya JloHckoe
(Kemmnupcaiickoe) MecTOpoxIeHue XpOMUTOB, a B 3abaiikanbe — IllaxTa-
MMHCKO€ MECTOPOXIECHUE.

B kanyH Benukoit OteuecTBeHHOI BOMHBI ObLIO TOKA3aHO MPOMBIIIIJIEH-
HOE 3HaueHUe 10 MOJIMOACHY psiia KPYITHBIX MeTHO-TTOPHOUPOBBIX MECTOPOXK-
nenuit — KoyHpanackoro B LlenTpansHom Kaszaxctane, KaabMakbIpcKoro B
VY36ekucrane u ap. HakaHyHe BOWHBI ObLTA OTKPBITHI TIPOMBIIILIEHHBIE MeC-
TOPOXIEHUs BOJIbhpama, OCBOEHUE KOTOPBIX OCYIIECTBISIIIOCh B XOIe TMPO-
noJikaBuieiicst pasBeaku. 9to — TreipHblaydckoe Ha CeBepHoMm Kakase, Ak-
yaray B LlentpansHom Kazaxcrane, JIsinrap, Yopyx-Zaiipon, Koiiram, MH-
rmukun B Cpenneir Asuum, KanryruHckoe Ha Asrae, JXXKuamHCKoe B
3abaiikanbe, AnsackutoBoe Ha CeBepo-Boctoke CCCP u ap.

Onupasicb Ha UCIOJIb30BaHNE MUHEPAJIbHBIX OOraTCTB, pa3BeaHHbIX B
Heapax CTpaHbl, TOPHOMOOBIBAIOIINE M TepepabaThIBaIOIINe OTPACIU TPO-
mbiuieHHocT CCCP pocTuriu B MpeaBOEHHbBINM MEpUoJ 3HAYMTEIbHbIX
ycriexoB. Bcero numib 3a 12 et — TpEX MEPBbIX HETMOJHBIX TSITUICTOK
(1929—1932; 1933—1937; 1938—1940) noObiua yriisg B cCTpaHe yBeJUYMUIACh B
4,7 pasza, HeT — B 2,7, a MpUpPOAHOro raza — OoJiee yeM B 10 pa3, 1oObya
3KeJIe3HOM pynbl BBIpOC/A MOYTH B 5 pa3, MapraHueBoii pyasl — B 3,7 pasa,
BBIIIJIaBKa yyryHa — B 4,5 u ctaau — B 4,3 pa3a, IpOU3BOACTBO MUHEPAIbHBIX
ynobpeHuii — B 23 pasa, ueMeHTa — B 3 paza. 3HaYMTEJbHO BO3POC BBIITYCK
ATIOMUHMS, MEIM, CBUHIIA, IIMHKA, HUKEJISI, 0JI0Ba, APYTUX IBETHBIX U Peli-
KHX METAJUIOB.

Munepaavho-cotpvesas 6aza 6 xode 6oiinvt. OTeueCTBEHHAs BOMHA MOTpe-
OoBajia HeMeIJICHHOTO TepeBojia COBETCKOM 9KOHOMUKM Ha PeJIbChl BOGHHO-
ro xo3siicTBa. 16 aBrycra 1941 r. CoBeTcKOe PaBUTEILCTBO MPUHSIIO «BoeH-
HO-XO3SIMCTBeHHBIN T1aH» Ha IV kBaprtan 1941 r. u Ha 1942 r. no paiioHam
IToBoikbs, Ypana, 3anagHoit Cuoupu, Kazaxcrana n CpegHeit A3un, 1o Ko-
TopoMy mpemycMaTtpuBajioch Ha Boctoke CCCP yBenmueHue DOOBIUM YIS,
HedTH ¥ MPOU3BOJCTBA aBUa- M aBTOOEH3MHA, YyTyHa, CTaJIM, MPOKaTa, Me/Iu,
AJTIOMMHUSI, B3pBIBYATBIX MaTepHUaIOB M OOENPUIIACOB, pa3HOOOPAa3HOI BOCH-
HOM TEXHUKMU.

DTUM IJITaHOM HaMeyaIuch 9BaKyallusl Ha BOCTOK U3 eBPOIENCKUX paiio-
HOB CTpaHbl COTE€H MPOMBILIUIEHHBIX TPEANPUSTHI, BO3BEIEHNE TaM HOBBIX
3JIEKTPOCTAHIUI CyMMapHOI MOLIHOCTBIO 1386 Thic. KBT U CTpOUTEILCTBO
MSITU HOBBIX IOMEHHBIX TIeueil, 27 MapTeHOB, OJIIOMUHTA, MSITU KOKCOBBIX 0a-
Tapei, 59 KaMeHHOYTOJIBHBIX IIaXT U Ip. — BCero Ha 16 muipm py6. DTOT TutaH
OBIT HE TOJILKO BBITIOJTHEH, HO W TIEPEBHITIOHEH.
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CoBeTckure TreosiorM 3a MpeIBOEHHbIE TOAbl CyMeIU CO3[AaTh MOIIHYIO
MUHEPAIbHO-ChIPLEBYIO 0a3y CTpaHbl, 00ECNEUNB €€ Pa3BeJaHHbIMU 3aracamMmu
MPaKTUIECKU BCEX BUIOB IMOJIE3HBIX MCKOIMAEMbIX, M, YTO OCOOEHHO BaXKHO,
TEMU, YTO OMPEAESSIOT HaydYHO-TeXHnYecKuil mporpecc. K Hauany 1940-x ro-
JIOB pa3BellaHHbIE 3aIachl YBEIWYMINCH ITO CPABHEHUIO C U3BECTHBIMU 10 OK-
TAOPBHCKOM PEBOJIOLNU TT0 He(DTH B 6 pa3, yIiIto — B 7, XeJIe3HbIM pylaM —
B 5,5, XpOMOBBIM pyJaM, CBUHILY U LIMHKY — B 9, MapraHiieBbIM pynaMm — B 4,
Menu — B 27 pa3. Ha nomo CoBetrckoro Coro3a mpuxoanaochk 6oJjiee MmojJoBu-
HBI OLIECHEHHBIX B TO BpeMsI MUPOBBIX 3aI1acOB KeJIE3HBIX Pyl 1 HedTH. BaxkHo
MOAYEPKHYTb, UYTO B pE3yJIbTaTe MPOBEACHHBIX B IMPEIBOEHHbBIE TObI T€0JI0r0-
pa3BeOYHbIX PadOT 3HAYMTEIbHOE KOJMYECTBO MUHEPATbHBIX PECYPCOB
OBIJIO BBHISIBJICHO Ha Ypajie U B BOCTOUHBIX paiiOHaX CTpaHBbI.

HoBast MmuHepabHO-ChIpbeBasi 6a3a obecrneumnsia 3HaYUTEIbHOE YBeIuye-
HMe TOOBIUM TTOJIE3HBIX MCKOMAaeMBbIX, CO3IaHe HOBBIX KPYITHBIX MPEITPUATII
YEpHOW W LBETHOM METAJUTypTUU, CTPOUTEIbHOW MHIYCTPUU, MPOU3BOACTBA
MUHepaJbHbIX yaoOpeHuii. B aTu ronbl ObUIM COOpYKeHBI KpyIHeiie Mar-
HUTOTrOpcKMii M Ky3HelKuit MeTatyprudeckie KOMOMHATHI, ChIrpaBIIVe 3a-
METHYIO pOJib B 00ecIie4YeH 0OOPOHHON MTPOMBIIIIICHHOCTH BHICOKOKAUECT-
BEHHOI CTaJIbIO ellle B MPeJBOCHHbIE TOAbI U, OCOOEHHO, B Meproa Benukoit
OTevyecTBEHHON BOWMHbBI. DTO B LIEJIOM OTHOCUTCSI M K PEIKUM METaJUIaM.

Haira ropHomoObIBaiolasi MpOMBIIIUIEHHOCTh pa3BUBaJlach OypHBIMU,
HO BCE € HeI0CTaTOYHBIMU TEMITAMM, YTO MPUBEJIO K KAYeCTBEHHOMY OTCTa-
BaHUIO Hallleil BOEHHOM TEXHUKH OT repMaHCKOi. OCOOEHHO YeTKO 3TO TPo-
CMaTpUBAJIOCh B CAMOJIETO- M TaHKOCTpOoeHUU. [lepeoM HACTYIUI JIMIIb B
XOJIe BOMHBI, KOT/Ia B TTOJIHOM Mepe CTau MCIOIb30BaThCSI MUHEPATbHO-ChI-
PbEBbIE PECYPChl BOCTOYHBIX PETMOHOB CTPaHbl, OCOOEHHO MO JIETUPYIOLIUM
MeTaJulaM U aJTFOMUHUIO.

Bropas nonosuHa 1941 r. Obl1a BpeMEHEM BEJIMKOIO MepeMeIeHUs Mpo-
M3BOIUTETBHBIX CHJT Ha BOCTOK. C WIOJIST TTO IeKaOphb 3TOTO Toa ObUTM 3BAKYM-
pOBaHbI B BOCTOUYHbIE pailoHbl 2593 mpeanpusitus, B T. 4. 1523 kpynHbix. Ta-
KOTO MacIlITabHOTO TepeMelIeH s MPOM3BOACTBEHHBIX CUJI, KaK B COBETCKOM
Coro3e B COPOK MEPBOM TOJly, a 3aTeM IO HOBBIM HaTMCKOM BepMaxTta U B CO-
POK BTOPOM, MUPOBasi UCTOPUST He 3Hasa. B 3Ty cepy Bxoamia, ecTeCTBEHHO,
u reoyiorusi. HedTsiHas MPOMBIIIEHHOCTb He SBISIACH UCKITIOUEHHUEM.

Boiina mocraBuia niepen He(TIHMKAMK IBe TIaBHbIe 3amayu. Bo-mep-
BBIX, cIeNaTh Bce IS OecrepeOoiiHOro obecrieuyeHUs] (DpoHTa M BOCHHOTO
MPOM3BOACTBA He(PTENPOAYKTAMU B TOCTATOUYHBIX KOJWYECTBaxX, U, BO-BTO-
DBIX, MPUHSITH BCE MEPhI K TOMY, YTOObI Bpar He cMOT A00bIBaTh HedTh U3
CKBaXXKMH, OKa3aBIIMXCS Ha BPEMEHHO OKKYIMUPOBAHHON TEPPUTOPUM.

IMoucku HedTM U raza B 3anagHoit CuOMpKM He MpeKkpallainuch gaxe B
pasrap Benuxoit OrteuyecTBeHHOII BOHBI. M3 10XKHBIX pailOHOB CTpaHbLI B
bamxupmio, Kyiiosimesckyio, Openoyprckyio u Ilepmckyio obmact Obun
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nepedpolleHbl KPYIHbIE MMOMCKOBbIE U pa3BelOYHbIE OpPraHMU3aluu C OIbIT-
HBIMM KaJpaMU Ie0JI0T0B, OypOBUKOB, C OYpOBBIM 000pyIOBaHUEM, MaTepra-
JIaMU 1 MEeXaHWYeCKUMU 0azaMu. DTO MO3BOJWIIO 3HAUUTEILHO YCUJIUTD T10-
HMCKOBbIE M pa3BefovyHble paboThl, HauMHas ¢ 1942 r. C 1941 no 1945 r. 06-
Mt 00beM pa3BefoyHOro OypeHust gocTur 427 Teic. M, 4uro B 1,5 pasa
MPEBBICHIIO 00BEM pa3BeOYHOTr0 OypeHMsI 3a Bee msiTuieTre ¢ 1936 mo 1940 r.

Ve B IV xBaptase 1941 1. Ha ero 100 IpHILIOoch 62% MPON3BEICHHO-
ro B CTpaHe YyTryHa, OKOJIO IMOJOBUHBI BHITYCKA CTAIU U MEIU, ITOYTH TPEThSI
YacTh LIMHKA W BECh BBIMYLIEHHBIM B 3TOT MEPUOJ ATIOMUHMUIA, a TaKXKe HU-
KeJb, KOOAbT, MaTHUi. A K CeHTS0p1o 1942 r. BBITYCK MPOMBIILIEHHOMN MPo-
IYKIUW Ha Ypajie yBeJUYWICs 1O CpaBHEHUIO C TOBOGHHBIM B 2,5 pa3sa.

YcuneHHbIe 9BaKyMPOBaHHBIM 000PYIOBaHUEM 3HAYUTEHLHO YBEIUYM-
JIUCh MPOU3BOACTBEHHBIE MOIITHOCTA METALTYPrMUeCKUX MpeanpusaTuii. Mar-
HUTOTOPCKUI KOMOMHAT IIpUHSUT obopynoBaHue 34-x, a HumkHeTarmibckuii,
Opcxuii n1 Yensounackuii — 13 3aBomoB. Beero 3a aBa ¢ moJioBUHOI Mecsiia
Obla coopyXeHa TepBasi ouepeab HOBOTO METaTypruuyeckoro 3aBomna B Ye-
JISIOMHCKOM 00s1acTU. BbIin paciimpeHbl TaKKe MOIIHOCTH CTapbIX METAJLTyp-
TMYeCKHUX 3aBOJOB — 3J1aTOyCTOBCKOro, CBEepAIOBCKOrO U Ap.

J171s1 yIOBJIETBOPEHMSI PEe3KO BO3POCHIEH MOTPEOHOCTU B XKEJIEe3HOM pyne
ObLTM 3HAYMTEILHO YCUJICHBI T€0JIOrOpa3BelovYHbIe paboOThl, B TIEPBYIO OUe-
penb B paiioHax NEHCTBYIOIIMX METaJLTyprHyeckux KoMOuHaTtoB — Taru-
no-KymBuHckoro, bakanbckoro, Marnuroropckoro, Opcko-XaluIoBCKOIO
u np. B 3anagHoit Cubupu reosoropasBeqouHbie pabOThl HA XKEJE3HbIE PYIIbI
MpoBOIUIUCH B paitoHax Ky3Helnkoro koMOrHata Ha MecTopoxaeHusx ['op-
Hoii lopuu n Ky3sHenkoro Anmaray.

B cBs13U ¢ BBIXOJIOM M3 CTPOST HUKEJIEBBIX PYIHUKOB Ha KoIbCcKOM TT-OBe
PE3KO BO3POCIIO 3HAYEHUE N0ObIUM CyIbMOUIHbIX HUKeNEeBbIX pya B Hopuib-
CKoM paitoHe KpacHOsIpCKOTo Kpasi 1 Ha MECTOPOXIEHHUSIX CUTMKATHBIX Py
HUKelss Ha Ypane. [locieqHue ctaayd OCHOBHOI CHIpheBOI 0a3oil Ydaeii-
CKOTO HMKEJeBOT0O KOMOMHATA.

M3-3a okKynauuu YKpauHbl CIOXKWIOCH YPe3BbIYaiiHO OCTPOE TMOJIOXKe-
HHUEe ¢ obecreyeHWeM IPOMBIIIICHHOCTH alloMUHUEM. B cTpaHe ocrancs
OJIVH U3 TISITU aJIFIOMUHUEBBIX 3aBOJIOB — YPaJIbCKUi1, MaJIOMOIIHBII. [ToaTO-
My OBUIM TIPUHSITBI 3KCTPEHHBIE MEpbl M0 YBEJWYEHHUIO €ro MOIIHOCTU U
CTPOMTEJILCTBY HOBBIX 3aBOMIOB, U YK€ B ceHTs10pe 1942 r. BcTynuia B CTpoit
BTOpasi ouepenb YpPalbCKOTO 3aBOJA.

B ronpl BoitHbI ObUTH paciurpeHsl Jxke3kazraHcKuil 1 banxamickuii Mem-
HOpY/IHbIE KOMOMHATHI, a BOJM3U TOCIETHETO OTKPHITO M OBICTPO OCBOEHO
kpynHoe BocrouHo-KoyHpajackoe MeaHO-MOJUOACHOBOE MECTOPOXKICHUE.
MenenoObiBaloliasi MPOMBIIIEHHOCTh CTpPaHbl IIOJHOCTBIO oOecIeunBaja
HYXIbI OOOPOHHBIX OTpaCye.

OcHOBHasl 4acTh AOOBIYM CBMHIIOBO-IIMHKOBBLIX DY TIPUXOAMIACH Ha
MectopoxaeHust PynHoro Antass u Kaparay (FOxubiii Kazaxcran), 3amachl
KOTOPBIX B BOGHHBIC TOMIBI OBUIN CYIIECTBEHHO YBEJITUYEHBI.
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Pe3ko Bozpociiiast moTpeOHOCTh B Bosibhpame YAOBAETBOPSIIACH 32 CUET
Mectopoxnaenuit JkunuHckoe, benyxunckoe u AHToHOBa I'opa B 3abaiika-
Jbe, MynbuuxuHckoe Ha Antae, JIsHrapckoe u Koiitaiickoe B Y30ekucTaHe,
Yopyx-/aitpoHckoe B TamKuKucTaHe.

C HayajoM BOWHBI K HUM npucoenuHuiacs MHruukuHckuii Boabdpamo-
BRI pynHUK (3amamHblil Y30eKHMCTaH), ITOCTPOSHHBIN B PEKOPIHO KOPOTKUIA
CpPOK Ha 6a3e CKapHOBOIA 3aJiexkKu, OTKPBITON B IeHb HavajIa BOMHbBI — 22 UIOHS
1941 r. MommbOneHOBbIE KOHIIEHTpAThl MOCTABISUIMCh, KpoMme banxamickoro
KOMOMHATa, pygHMKaMUd YMalbTUHCKUM Ha JlambHeM Bocrtoke, IlepBomaii-
ckuM (Ha JIXKMAMHCKOM MecTopoxneHn) u YnkoiickuMm B 3abaiikabe.

[IpenBuns Hen36exKHOE BOGHHOE CTOJKHOBEHUE C (hallli3MOM, PYKOBO/I-
ctBo CCCP ykperuisyio MUHEpaJIbHO-ChIPhEBYIO 0a3y BceX OTpacieil Hapo-
HOTO XO3S11ACTBa, CO3[aBaJI0 HOBbIE LIEHTPHI TSKETON MPOMBILIJIEHHOCTU Ha
BocToOKe cTpaHbl. HamomuHalo, 4to B 1930-X IT. ObLIM OTKPBITHI M pa3BelaHbl
TaKhe YHUKaJIbHble O0OBEKTHl MUHEPAJIBbHOTO ChIpbs, Kak «Bropoe baky» —
Bosro-Ypanbckasi HedTera3oHoCHasi MPOBUHIIMSI, MECTOPOXIEHUS KeJe3-
HBIX Pyl ropbl MarHuTHasi, HUKeJIeBble MECTOPOXKAeHUS B MypMaHCKOi 00-
Jnactu, MectopoxaeHue 6okcutoB KpacHas Illanmouka Ha Ypane, Konbim-
CKHil 30JI0TOHOCHBII PAiiOH, OJIOBOPY/IHbBIE MECTOpOX/eHUs Bambkymeil n
HynbtuH B MaragaHckoii obnactu u Ore-Xaiickoe B Akytuu, TripHblay3cKoe
MECTOpOXIeHUEe MOJMOIeH-BOIb(paMoBbIX pyn B KabapmuHo-bankapuu,
XaitnapkaHckoe MectopoxaeHue prytu B Kuprusuu, Bepxne-Kamckue mec-
TOPOXIACHMS KaTUWHBIX coJieli, XMOMHOTOPCKOE MECTOPOXKICHNE araTuT-He-
(eMHOBBIX Pyl U MHOTHE JIpyTHeE.

HTak, HecMOTpsl Ha BPEMEHHYIO TTOTEPI0 KPYIMHEHUIIIMX IEHTPOB TOTUIUB-
HOII ¥ MeTaJTypruyecKoil IMPOMBILIIEHHOCTH B eBporeiickoit yactu CCCP,
MOJATrOTOBJICHHbBIEC B JOBOCHHbIE T'OJIbI 3aI1aChl TOTUIMBHOTO W PYIHOTO ChIPbS B
JIPYTUX paiioHaX CTPaHbI, a TAKXKe 3arachl HOBBIX MECTOPOXIEHUI, YCKOPEH-
HO Pa3BEJbIBABILMXCSI YK€ B TO/Ibl BOMHbI, MO3BOJIWJIM IMOCTENEHHO Hapaly-
BaThb 00BEMBI JOOBIYM TOILIMBA Y METAJLTyprudeckKoi mpomykuuu (tadim. 1).

Ta6nauua 1
HO6I)I‘{8. 1 NIPOM3BOJCTBO IIO rogaM, MJIIH T
IMoxkazatenun
1940 1941 1942 1943 1944 1945 1950
JloObua yrist 165,9 | 151,4 | 75,5 93,1 121,5 | 149,3 261
Jlo6biua HedTH 31,1 33 22 18 18,3 19,4 37,9

Jlo6brua xene3Hoit pyast | 29,9 24,7 9,7 9,3 11,7 15,9 39,7
ITpousBonCTBO YyryHa 14,9 13,8 4,8 5,6 7,3 8,8 19,2
BrimaBka cranm 18,3 17,9 8,1 8,5 10,9 12,3 27,3

IKo3nmoscknit E.A. Ypoku Benukoii BoitHbL. 2005.
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W3 comepxaHus TabauLbl BUAHO, YTO HaUMbOIee TSKEAbIMU U KpUTHYE-
CKMMU B J00bIYE YIUISI, XKEJEe3HOW pyabl U B TIPOU3BOJCTBE UyTyHA U CTaJIN
obut 1942 1 1943 ronpl, a B 1o0bue Hedbtu — 1943 u 1944. B oM TpyaHblie
ToJibl OOJIBIIYIO POJIb CHITPATIM CO3IaHHbIE HAKAHYHE BOMHBI MOOMIU3ALIMOH-
HbIE 3aI1achl TOIJIMBA U METaJljIa, a TAKXKe YyTrojib, He(Th, pyaa, YyTYH U CTaJlb,
KOTOpPbIE JOOBIBAIMCH U MPOU3BOIMINCEH B BOCTOYHBIX palilOHaX CTpaHbl. YKe
¢ 1943 r. Hayas pacT ypoBEeHb JOOBIUM YIJISI M BBIIJIABKY YyTyHa U CTaJu, a C
1944 crana yBenuuuBaThes 100bYa HeTU U Kese3Hoi pyasl. B 1945 r. oqHo-
BPEMEHHO C HayaBIIMMCSI BOCCTAHOBJIEHMEM pPa3pylIeHHbIX Bparom mpei-
MPUSITUI, TPOUCXOIUI JATbHEHUIINI pOCT NOOBIYM U TPOU3BONICTBA TOTUIMBA
U MeTala.

Teoaoeuueckoe obecneuenue 6oeswix deticmeuti otick. DPHPHEKTUBHOCTH BO-
€HHO-TEO0JIOTMYECKOTO O0CIyXKMBaHUsI (DPOHTOB, €CTECTBEHHO, 3aBUCesla He
TOJILKO OT OpTaHU3allMy 3TUX padoT, HO U OT TEOPETUUECKMUX OCHOB BOEHHOM
reoJIoruu Kak oco0oit nmpukiamHoil Hayku. AkageMuk A.E. @epcMaH HaMe-
TUJ CJIeAYIOlIMEe OCHOBHBIE 3a/Jadyd BOEHHBIX T'€OJIOTOB MO OOCIY>XHWBaHUIO
(bponTOB Benukoit OTeuecTBEHHOM BOWHBI: MCTOJIb30BAHUE T'€OJOTMUECKUX
JaHHBIX WUIs1 GOPTUPUKALIMOHHBIX COOPYXKEHMI, ITOCTPOIKU YOEKHUILI, TOTOB
U I30TOB, MPOXOJKU TPaHILIeil U OKOIOB; JTaHHBIX T€0JOTMYECKOTO CTPOEHMSI
MECTHOCTH JUTSI COOPYKEHMSI MUHHBIX Tajlepeil M TTOA3eMHBIX CKJIAZIOB; M3yde-
HUE BOIPOCOB TMAPOTEOJIOTUH JIJISI yUeTa BOIHBIX YCIOBUIA B pa3Hble BpeMeHa
rojia ¢ LeJbl0 OCYLIEHUSI U UICKYCCTBEHHOTO OOBOIHEHUSI MECTHOCTH; TUIPO-
Te0JIOTMYECKUX YCIOBUI MECTHOCTU, MOBEPXHOCTHBIX BOJ, UICTOUHUKOB, HE-
TJIyOOKMX BOIHBIX TOPU3OHTOB IS BOIOCHA0XEHUST paifOHOB PACTIONOXKEHMS
KPYIHBIX BOMCKOBBIX €AMHUIL U T. TI.

OO6cTaHOBKa MOTpedOBasia KECTKUX U OBICTPBIX pelieHrit. CpouHO ObUTH
CO3IaHbI AECITKI BOEHHO-TeoornuecKux otpsaoB (BI'O) mis ucciaenoBanus
MECTHOCTH, CTaBllIeil TeaTpoM BOEHHBIX AeiicTBUil. MM Hamjiexano mpose-
PSITb COCTOSIHUE MOBEPXHOCTHBIX BOJOTOKOB U BOJIOEMOB, OMPEIEISATh ITyou-
Hy 3aJieTaHMs TIOA3EMHBIX BOJ, MX KaueCTBO, BOIOOOWIBHOCTb, COXPAHHOCTh
CYILIECTBYIOIIMX BOTOUCTOYHUKOB, BOBMOXHOCTH MPOXOJUMOCTH MECTHOCTH,
HaJIMYMe MECTOPOXKICHUI MUHEPATBHOTO ChIPbS JIJISI BOGHHOTO CTPOUTEIBCT-
Ba (1eOHsI, TTecKa, rpaBusl, TJIMHBI U T.II.), OLIEHUBAThH Jieca C TOUKM 3PECHUS
MCMOJIb30BaHMS UX B KaUeCTBe CTpoiiMaTepuaa, B eJsIX MaCKUPOBKHM, a TaK-
K€ TIPEOIOJICHUSI X TaHKaMU.

BoeHHo-reosornueckoe obecreyeHre HaCTymaTeIbHbIX onepanuii 1-ro,
2-tro u 3-ro benopycckux ¢dhpoHTOB jsetoM 1944 r. ocymiectsisiiu BIO-1
(E.T'. Yamosckwmit), B['O-5 (I''H. Pakos), BI'O-13 (M.®. Huxeropomos),
BI'O-15 (A. A. SInkosckuii), BITO-16 (A.W. Illanupo).

BoeHHo-reonornyeckoe o0CIy>KMBaH1e BOMCK B TIEPUO HACTYTUIEHUS B
Hu30BbsAX Kybanu u Ha TamaHcKoM 1-oBe BbinojHsu1 BI'O-8 moa pykoBoacT-
BoMm I1.B. Kynuusita u T. 1.
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Boccmanoeaenue napoonozo xozsiicmea cmpanost. CoBeT MMHUCTPOB
CCCP 6 asrycra 1947 roga nopyuun I'ocrmany CCCP cocrtaButh ['eHepaib-
HBII IUIaH pa3BUTUSI HAPOIHOIO XO3SMCTBA CTpaHbI, paCCUUTaHHBINM Ha 20 JIeT.
K pabote Obutu mpubiedyeHbl yueHbie Akagemuu Hayk CCCP, orpacieBbie
Hay4YHO-MCCJIeI0BATEIbCKME MHCTUTYThl, MUHUCTEPCTBA, BEOMCTBA, PECITyO-
JIMKAHCKYE TTAHOBbIE KOMUCCUM, MECTHBIE TTAPTUITHBIE U COBETCKUE OPTaHbl,
CoBet HayyHO-TexHMUecKoi1 akcnieptussl ['ocriana CCCP. O rpaHano3HocTr
HaMEUYEHHBIX pabOT MOXHO CYIUTh XOTS OBI IO TOMY, UTO B aBrycte 1947 roma
ObL10 co3maHo 80 MOIKOMUCCHUI WISl pa3pabOTKU OTAENbHBIX IIPO0JIeM TeHII-
JlaHa.

Bcero B 0cBOOOXIEHHBIX palioHaX 3a KOPOTKUI CPOK OBLIO BOCCTAHOB-
neHo 1047 yroapHBIX IIAXT C TOOOBOM MPOM3BOAUTENBHOCTHIO (B MJH T):
44 yrns, 13 toMeHHBIX Tieyeii ¢ ob1Ieil MOIIHOCTbIO 2,3 uyryHa, 70 cTajeruia-
BWIbHBIX Meveil Ha 2,8 ctanu, 28 MpOKaTHBIX CTAaHOB C TOAOBOM MPOU3BOIM -
TEJIbHOCTBIO 1,7 CTaJIbHOTO MpoKaTa, BOCCTAHOBIEHO 40 ThIC. KM KeJIe3HOHA0-
POXHBIX mmyTeit (40% ot o0I1ell MPOTSKEHHOCTH T0BOeHHBIX Ui B CCCP).

Ha ponto coBeTCKUX reoJioroB BhITajia TsDKesas 3agadya: YCKOPeHHBIMU
TEMITAaMM Pa3BelaTh U MOATOTOBUTH K OTPAOOTKE MECTOPOKIEHMSI MECTHBIX
CTPOUTENbHBIX MAaTEePUATOB U M3bICKAThb MCTOYHUKU BOAOCHAOXEHUS ISt
BOCCTaHABIMBAEMBIX HACEJIEHHBIX IMyHKTOB W TIPOMBIILIEHHBIX TPEIITPUs-
THIA, TPUHSATDH YIacTHE B MTOATOTOBKE K OKCILIyaTallMy 3aTOIUIEHHBIX U pa3py-
IIEHHBIX 11IaXT U PYAHUKOB, KOMIIEHCUPOBATh Pa3BeIKOM 3amachl psiia moJes-
HBIX MCKOITaeMbIX, 3HAYUTEIbHO MOJOPBAHHBIX B TOABI BOWHbBI, 1 OJHOBpE-
MEHHO BECTH TTIOMCKHM HOBBIX ICTOYHUKOB MUHEPAJTLHOTO ChIPbS, B TOM UKCJIE
ypaHa U aJMasoB.

CreyeT TOMYEPKHYTh, YTO, HECMOTPSI Ha TSATOTHI BOWMHBI, FeOJOTUYe-
CKasl cyxkba CTpaHbl He CBOpauyuBajia cBoei aeaTeabHOCTH. OO0 3TOM MOXKET
CBUIETEILCTBOBATh AaKe TaKoW (haKT: YMCIEHHOCTh MepcoHana CIyxkObl K
KOHILY BOIHBI J1a’ke HECKOJbKO BO3pOCa.

B mepBhIit MOCIEBOCHHBIN MEPUOL Pa3BePHYJINCH MOMCKOBO-pPa3Bea0y-
Hble pabOThl Ha ypaH, BO30OHOBJEHHbIE elile B 1943 r. B camblii pa3rap BoeH-
HOTO TIPOTUBOCTOSTHUS.

Bropoii rnaBHelmieil 3agadyeii TeOJOTMYECKOM CIIy>KOBI CTpaHBI OBLIO
pa3BUTHE ChIPbEeBOI Oa3bl HedTAHOM oTpaciau. Yxe B 1943 r. oTpacib ctana
MOJIy4aTh 3HAYUTEILHO OOJIbIlIe MaTepUaIbHBIX U JIIOACKUX pecypcoB. K BbI-
MMycKy HedTSIHOro 0OGOpYyAOBaHUS ITOAKIIOYATUCH BOCHHBIC 3aBOIbI, OBLIO
MPUHSTO pellieHue 0 IeMOOMIU3AlIMU CIIEUaTUCTOB-HE(MDTIHUKOB U BO3Bpa-
IIEHUM MX Ha TIpeXHUe paboure Mecta. B pe3ynbraTe MPUHSATBIX Mep BO BTO-
pom monmyroguu 1943 r. mobbua Bo3pocia Ha 4% 10 CpaBHEHUWIO C MEePBBIM
TOJYTOJTUEM.

B konue 1957 r. munuctp reosiorun CCCP I1.41. AHTporoB co3nan Ko-
MHCCHIO TIO TIPOBEPKe HATIPABJICHUS T€0JIOTOPa3BEIOYHBIX PabOT IO TTOMCKAM
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HedTn 1 Taza B Cubupu. Ee Bo3r1aBuI 3BECTHBIN yUeHbIi, 1. I.-M. H. A.A. ba-
kupoB. Komuccueit 0b110 ono6peHo ycuieHue padbor Ha CeBepe, a oxHast
yacTh 3arnagHoit Cubupu npusHaHa HernepcrnekTuBHoit. 3atem FHO.I. DpBbe,
JI.U. PosuuH, ®.K. CatMaHOB ¥ MHOTO APYTUX T€OJIOTOB COBEPIIMIIN TUTAH-
TCKUI TTPO(eCCUOHATBHBIN MOABUT, BO3IIABIISAS B TeYEHNUE MHOTHX JIET HAy4-
HO-TIPaKTUYECKYI0 pabOTy MO pacKpbITUIO MToTeHIMaa 3anaagHo-Cubupckoi
HehTera30HOCHOM TTPOBUHIINM.

3a copok JieT nocjie okoHYaHus1 Benukoit OteuecTBeHHOI BOliHBI Co-
Berckuii Coro3 AOOWJICS 3HAYMTEJbHBIX YCIIEXOB B Pa3BUTUM IKOHOMUKH.
Onupasich Ha UCTMOJb30BaHUE MUHEPAIbHBIX OOraTCTB, BBISIBIEHHBIX I'€0JI0-
ramu B HeJIpax CTpaHbl B TeUEHUE MOCIEBOEHHbBIX IECATUIETU, TOObIBAIOIIE
otpaciiu CCCP BbILLIM HAa HOBBIE BhICOKHME pyOexku (Tabdi. 2).

Ta6nuua 2
JloOblya 1 MPOU3BOJCTBO MO rofaM, MJH. T Pocrt
[Mokazarenn 3a 40
1945 1955 1965 1975 1985 | er, pas
Jlo6brya yris 149,3 390 578 701 4.8
MoGbria Hedrmn (BRIOUAT | 194 | 708 | 243 | 491 | 628 | 32
ra30KOHJIEHCAT)
Jlo6biva rasa, Mapa m3 3,3 9 128 289 632 190
J1oObr4a Xene3Hoi pymbl 15,9 71,9 153 235 247" 15,4
BrimnaBka cranu 12,3 45,3 91 141 154" 12,5

ITpou3BOACTBO MUHEPAITb-
HBIX y100peHuit™

IIpou3BoaCTBO LIEeMEHTa 1,8 22,5 72,4 122 132 73

0,25 2,3 7,4 22 30,8" 123

R
dakTrueckoe BbIMoNHeHWe B 1984 .

" B nepecuete Ha 100% nuTaTebHBIX BELIECTB.
Uctounuk: Kozrosckuii E.A. Ypoku Benukoit BoitHbL. 2005.

DTOMY B 3HAUUTEJILHON Mepe CITOCOOCTBOBAJIO HaBEIEHHE TIOPSIIKA B yUeTe
W CITUCAHUU 3aI1acoB. 3a/1auyl ChIPHEBOTO 00ECTICUEHHST TTOCTICBOCHHOTO BOCCTA-
HOBJICHUS TIOTPEOOBAIM COBEPILICHCTBOBAHMS €€ OPTaHW3AIIMOHHOMN CTPYKTYPHI.

Haxkanyne «nepecmpoiixu». K Haualy «mepecTpoilky» Hallla CTpaHa Mpu-
112 CO CAeAYIOIMMU MOoKa3aTeIsIMu:

— moObrya HepTH ¢ KOHIEHCATOM cocTaBisiia 624 MitH. T (B 13 pa3 Bbitie
ypoBHsI npeaBoeHHoro 1940 r.);

— no6blya raza — 727 mupa M3 (B 227 pas);

— no6brya yrisg — 700 mutH T (B 4,6 pasa);

— J100bIva Kene3Hoi pyabl — 251 MaH T (B 8 pas);

— TMPOU3BOJCTBO MUHEPATbHBIX YIOOPEHU BhIpOCIO B 45 pa3 Mo cpas-
HeHuto ¢ 1940 r.
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Ha 1990 r. Hamevancst AaibHEIMii pocT A0OBIYM MEPEUNUCICHHBIX BbIIIE
(M Ipyrux) BUIOB MUHEPATBHOTO CHIPhS: HepTH — 10 625—742 MJIH T, Taza —
10 835—850 mupa M3, yrist — 1o 780—800 MJIH T U T. I

W3 uctopuu uccienoBaHus HeAp cieayeT BCIIOMHUTDb, YTO €IMHbII Op-
raH MCCJIe0OBaHUI Ha MPOTSKEHUU 3HAYMTENIbHOTO UCTOPUYECKOTO Tepuoja
obecneunBaniu CCCP u Poccuu ycroitunBoe pa3BuTHE M 3aBUAHOE MOJIUTH-
yeckoe mnoJsioxxeHue B Mupe. COBETCKMIl MEpUO C €ro CIOXHON UcTopueit
pa3BUTHS JAaET OCHOBAHUE ISl IEJIOBOTO OCMBICJIEHUSI MPOUIEHHOTO TyTH:

— OblJ1a 3aBeplilieHa LIEHTPaIU3alrs re0JOrMUYEeCKUX U Te0JI0TOpa3Be1oy-
HBIX pabotr. OHa BKIoYaiga 50 HayYHO-MCCIIeNOBATEIbCKIUX MHCTUTYTOB, 60
Hay4YHO-TTPOU3BOACTBEHHBIX (B T. 4. TEPPUTOPUAIIBHBIX) opraHu3aiuii, 30 3a-
BOJIOB MO BBIIIYCKY Te0(U3NIeCKOro OypoBOro 1 Ap. 000pydoBaHUS;

— Oblia co3aaHa MOILIHAs, XOPOIIO TEXHUYECKU OCHALIEHHAs reoJornye-
cKast cryX0a CTpaHbl C Pa3BETBIEHHOM CEThIO TEPPUTOPUATIbHBIX OpraHU3alInIA;

— chopMupoBaHa pa3BeTBIEHHAS CETh HAYYHO-UCCISI0BATETLCKMX UH-
crutyroB: HUW Benu uccinenoBanust mo 20 OCHOBHBIM HaIlpaBJIEHUSIM: 00-
LIEreoJIornueckre paboThl, FeOKaTaKJIM3Mbl, OXpaHa Heap, TOTUIMBHO-3HEp-
reTUYECKHE PECypChbl, PyIHOE CBIPbE, HEPYIHOE CBIPBE, MOA3EMHBIC BOMIHI,
CHHTE3 MUHEPATbHOTO ChIPbsl, METOIbI MOMWCKOB M pa3BeAKM, reodusuka,
adpOKOCMMUecKasi CbéMKa, TITYyOMHHOE U3yYeHHME HEeJIP C TTOMOIIIbIO CBEPXIITY-
00KOro OypeHus1 U reo(U3NIECKOro 30HANPOBAHMS, U3yYeHUE OJIMKHEIO U
JlaJIbHEro KocMmoca, B T. 4. JIyHbl, reouH(popMaTuka u ap.

leonornueckasi ciayx6a Coserckoro Coro3a He 3aMmblKajgach Ha ceos,
OHa aKTHMBHO pPa3BHBajia B3aMMOBBITOIHBIE CBSI3M CO MHOTMMM CTpaHaMM.
OxkasbIBajiach 6€3B03Me3Hasl MTOMOIIb PSIAY OBbIBIIMX KOJOHWIA, IS HUX TO-
TOBWJIKNCH KaJphbl CIELMAJIMCTOB, 3aKJIIOYAINCh KOHTPAKTHl Ha IPOBEICHUE
re0JI0ropa3BeIOYHBIX ¥ TOPHO-TOOBIYHBIX paboT.

K koHIly paccMaTpuBaeMoro rnepuoja Ha reoJIornyeckoil KapTe CTpaHbl
YK€ He OCTaBaJloCh OEJIbIX TISITEH: BCSI €€ TepPUTOpHUs Oblja 3acCHSITa B Cpeji-
HeM 1 MeakoM MaciuTabax (mo 1: 500 000), 1 Havaa peajn30BBIBATLCS IIPO-
rpaMMa KpyImHOMACIITAOHBIX T'€OJOTMYECKUX U CIelMaTu3upOBAHHBIX Che-
MOK. DTUM OblJIa CO3[aHa OCHOBA JUIS TaJIbHEMIITMX TJTyOMHHBIX TTOMCKOB, KO-
TOpble OBbLIM OOecTieueHbl KPYMHBIMU TEOPETUYSCKUMU JTOCTUKEHUSIMU
reoJIOrMYeckoil Hayku. Pe3yabTaTbhl HaydHO-TEXHMUYECKOTo TMporpecca B OT-
paciy MO3BOJIMIN OCYIIECTBUTH MPOrpaMMy CBEPXITYOOKOTro OypeHus, reo-
(busnuecknx reoTpaBepcoB, a3POKOCMUYECKHUX ChEMOK U JIp.

«Hosas» Poccus. Poccusa yHacnenoBana or CCCP monoxeHue caMoii
obecreyeHHOI MUHEpaJbHO-ChIpbeBbIMU pecypcamu. Jdosst Poccuu B Mupo-
BBIX 3armacax Hedtn coctapisieT (B %) 13, raza — 32, yis — 11, cBuHIIA,
LIMHKA, KOOaIbTa, HUKeIS, XKene3a oT 10 1o 36 u T. 1. BajnoBas ieHHOCTD pa3Be-
JAHHBIX U MPEeIBAPUTETbHO OLIEHEHHBIX 3aMacoB COCTaBJSIET OKOJIO 28,5 TpiH
nomn. CLIA.
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MuHepaiabHO-ChIpbeBOil KoMIuieke Poccun (MCK), co3maHHBI 10 Ha-
yayna 90-x ronoB 1 obsagarolunii 6osee BBICOKOM YCTOMYMBOCTHIO K BbIXKMBa-
HUIO B YCJIOBUSIX pe(hOPMHMPOBAHMS IO CPABHEHUIO C JAPYIMMU OTPaCIsIMu
9KOHOMUKHU, OKA3aJICcsl B KPUTUYECKOM COCTOSIHMU. TeM He MeHee, OH Mpo-
JTOJKAeT COXPaHsTh (hyHIaMEeHTaJIbHOE 3HAaYEHUE JIJIsI HAPOJHOTO XO3SiCTBa,
cIepxKuBasl ero oT ellle 0ojee ITyO0OKOro Kpu3uca.

Crnenyer yuuTbiBaThb, yTo najgeHue BBIT, mpoMBbIIIIIEHHOTO U CETbCKOXO3sTii-
CTBEHHOTO TTPOM3BOICTBAa B Poccuu cpeny 3KOHOMUK MUpa B TOJIbl 5KOHOMUYE-
CKUX KpU3ucoB XX BeKa ObUTo cambIx MaciuTabHbM. Hu [lepBast MupoBast BoitHa
¢ OkTs16pbeKkoit pesosmolmeit 1917 1., Hu Bropast MupoBast BoiiHa He MpUBEIU K
CTOJIb 3HAUMTEIbHOMY MajieHnto. [1o caMbIM CKPOMHBIM TTOJICUETaM 3a TIEPUO/T
Kpu3nca HalmoHalbHOoe 6oraTtcTBo Poccuu cokpaTtuioch Oonee yeM B [Ba pasa,
CYILIECTBEHHO yXylmiach 3 (HEeKTUBHOCTb €ro UCTOb30BaHus. Tak, Hanpumep,
BBIT Poccuu B 1998 T. cHusmiicst o 55,8% 1o otHoineHmio K 1989. TTpompbiiir-
JIEHHOE TIPOM3BOICTBO B cBoeM ManeHnu gocturiio 40,9% ot yposus 1990 r.

TMomuepkHéM, uto ¢asza oxupieHus B CIIIA Hactynuia yepe3 4yeThipe
roma ¢ Havana Bemmkoit menpeccum (B 1933) 1 95KOHOMMKA ITOCTHUIJIA TIPEMI-
kpusucHoro yposHsi BBIT B 1937 r. — uepe3 Bocemb jiet. Poccuu xe motpe-
06oBaIOCh 151 3TOro 8 U 17 JIeT COOTBETCTBEHHO.

MpbI OTCTa I B 9KOHOMUYECKOM Pa3BUTUX OT MHOTUX CTpaH. B MupoBom
00beMe TMPOM3BOACTBA BaJOBOM MPOAYKIIMM Hallla TOJISI COCTABJISIET BCETO
1,5%. Eie xyxxe 00CTOST fejia ¢ BBICOKOTEXHOJIOTUIHOM MTPOLYKIIMEH, OTIpe-
JeIIsTIoNIeil coBpeMeHHoe pasButhe (B %); MbI mpousBoguM e€ Bcero 0,3 or
mupoBoro oobema, CIIA — 36, fAnonus — 30, lepmanus — 17. IIpousBoau-
TeJbHOCTh Tpyda B 3—5 pa3 Huke 1o cpaBHeHUto ¢ CLILA u ¢ npyrumu pa3Bu-
TBIMUA CTpaHaMMU.

HenomepHBbIit pocT 3KcTIopTa MPOAYKIIMU MUHEPATbHO-ChIPEEBOTO KOM-
MJieKca, HabJIOAaBILIMIICS B TOBI TIEPEeCTPONKM, HETAaTUBHO BJIMSIET HAa Pa3BU-
THe 3KoHOMUKU Poccuu, B yacTHOCTH:

— BO3POCIINI 3KCTIOPT MUHEPATbHO-CHIPHEBOM MPOMYKIIUK ITPU PE3KOM
CHIDKEHMU O0BEMOB J0OBIUM HE TOJbKO YCUJIMBAET NHUCMIPOMOPLIMU MEXITY
MPOU3BOACTBOM U MOTPEOJEHUEM, HO U YXYIIIAeT MaKpOCTPYKTYPY 3KOHO-
MWKH, Bce Oojiee TpUOIMKas ee K MOAEIN SKCIIOPTHO-CHIPHEBOTO THIIA;

— TUnepTpoUpPOBaHHOE PA3BUTHE IKCIOPTA TOIJIMBHO-IHEPreTHYe-
CKHX PECYpPCOB U OCHOBHBIX JIMKBUIHBIX METAJIJIOB MOBJIEKJIO 3a COOOM CHU-
JKEHHME CBhIPbEBOM 00eCIeYeHHOCTH HAIMOHAIBHOM TPOMBIIUIEHHOCTH U
OTPAHUYMIIO BO3MOXHOCTHU €€ 3(PheKTUBHOro (hyHKIIMOHUPOBAHUS;

— DBKCITOPT CTPATerMYeCKUX U KPUTUUYECKUX BUIOB MUHEPATbHOTO Chl-
pbs He compoBoXaaNCcs 3(h(HEKTUBHBIM MUCITOTb30BAaHUEM BAJIOTHBIX TTOCTYTI-
JIEHUI1 B TPOMBILIUIEHHOM CEKTOpPEe 9KOHOMUKMU;

— HaKOHell, pa3BMBaeTCsl ChIpbeBasi OPMEHTAIIMsI IKCIIOPTa, a 3TO YCU-
JIUBAaeT 3aBUCHMOCTb COIMATbHO-3KOHOMUYECKOTO TooxkeHus Poccum ot
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LIEH MUMPOBOT'O PbIHKA U JUCKPUMUHALIMOHHBIX JEHCTBUI B OTHOLLIEHUH POC-
CUMCKMX KOMIIAHUM-TIPOAYLIEHTOB.

[Nonutuka B cepe HALIMOHAILHOM MUHEPaIbHO-ChIPheBOI O€30IacHO-
cTu TpebyeT y4yeTa MOCeICTBUI MI00anu3alui MUHEPATIbHO-CHIPEBBIX pe-
CYpCOB U1 OIpeNeICHUST POJI Hallleil CTpaHbl B OyiyllleM MUPOBOM MUHEpPaJIb-
HO-CBIPbEBOM O0OecriedyeHUu. Poccus nMmeeT orpoMHble MPUPOIHBIE PECYPCHI,
KOTOpbIE, C OJTHON CTOPOHbI, SIBJISIIOTCSI TPOYHBIM (DYHIAMEHTOM JJISI pauuTe-
JIBHOTO XO3AMCTBOBAaHUSA, a C IPYrOil — IIPUTATATEIbHON CUJION 1T COTPYI-
HUYECTBA M JAKOMBIM KYCKOM ISl «<HOBBIX arpeccopoB».

MuHepanbHO-ChIPbEBLIE U APYTUe NPUPOLHbIE PECYPChl HALLUEH CTpaHbl
HE TOJIbKO TJIaBHBIN pbluar BbIXOJla U3 3aTSIHYBILETOCSI KpU3Kca U repexona K
HOBBIM TEXHOJIOTMSIM, HO U OTpOMHasi OOOPOHUTEIbHAs cujia. A XeJalolliue
MOBTOPUTD arpecCUBHBIN oNbIT Benukoit OTeuecTBEHHOM BOMHBI, K COXale-
HUIO, €CTh. M 3TO Hamo MOMHUTBH!

Opeanusyrowas poav 2ocyoapcmea. Mpbl ceiiuac ymMaaunMBaeM O TJIABHOM
(hakrope Haimx mobdea — opraHusyiolleit poau rocyaapctsa. B konie 1994 r.
Ha 3araje TMosiBUJIoCh «3asiBjieHre HOOeJeBCKMX JaypeatoB». B uucie nomu-
MMCaHTOB ObLT Halll cooTeuecTBeHHUK B.B. JleonTheB. OH He ycTaBas ITOBTO-
PATh HEOOXOIMMOCTb COYETAHU IJIaHAa M PbIHKA, YOeOUTeIbHO AOKAa3bIBal,
YTO TUIAHMPOBAHUE Ha BCEX YPOBHSIX — OT MPEANPUSITUS 10 HALIMOHAIBHOM
CTpaTernuu pa3BUTUSI SKOHOMUKU CTPaHbl — XU3HEHHO HEOOXOAMMO, MOCKO-
JIbKY 5KOHOMUYECKUE NEUCTBUS, HE UMEIOLIME LIeTU, OECCMBICTIEHHBI.

[Mo3uiuio o posin TocyaapcTBa B 3KOHOMUKE MPEAETbHO YeTKO M3JIOXKUIT
JIx. I'2n0peiiT B MHTepBbIO XypHaTy «I1po0aeMbl TeOprr 1 MPaKTUKH YIIPaB-
geHus» (Ne 5, 1999): «Ecnu 6patb HOpMasbHbIe YCJIOBHUSI, @ HE HbIHEIIHee
Kpu3ucHoe cocTosiHue Poccum, To obmiast opmMysia TakoBa: B KarMTaauCT-
YecKkoM 00111ecTBe 9KOHOMUKA OOBIYHO (DYHKIIMOHUPYET YCIIEIIHO, €CJIU To-
CyAapCTBO KOHTponupyeT okojio 50% BBII».

Takum 06pa3om, BO3BpaT K TOCYIapCTBEHHOMY, HO MHIMKATUBHOMY I1jla-
HUPOBAHUIO OCHOBHBIX TMOKa3aTesieil HApOJHOXO3SIMCTBEHHOTO Pa3BUTHUSI, KaK
9TO JIeJIaeTCsl BO BCEX PA3BUTBHIX CTpaHax, HeuzobexxeH. [1pu 3ToM rocynapctBo
TIOJDKHO ONPENeiiTh U KOHTPOJMPOBATh YPOBEHBb 1IEH Ha TOBapbl U YCIYTH,
4YeM, COOCTBEHHO, M OTIPEIEIIIeTCSl YPOBEHDb «KECTKOCTH» TIaHupoBaHus. He-
00XOAMMO YCTAaHOBUTh TBEP/IbIE LIEHbI U Tapu(bl Ha SHEPrOPECYPCHI, TOTUIUBO,
HeTEPOAYKTHI, YCIIYTH TPAHCIIOPTa U IPYTYIO MTPOIYKIINIO €CTECTBEHHBIX MO-
HOTIOJIMI, a TAaKXKe TIpee/IbHbIe POZHUYHBIEC 1IEHbl HA MOTPEOUTEIbCKIE TOBA-
pbl MepBOii HEOOXOAMMOCTHM, HAa OCHOBE TOCYJAPCTBEHHOIO DPEryJIUPOBAHUS
1IEH 00eCTreYnTh HEOOXOAUMBIN MApUTET MEXIY LIEHAMM Ha CeJIbCKOXO3SIMCT-
BEHHBIC TIPOAYKTHI U LIEHAMU Ha IIPOMBIIUIeHHYIO nponykiumio 11t AITK. Dto
NIaJIeKO HE MOJIHbINA MepeyeHb TOT0, YTO HEOOXOAMMO MPEATNPUHSITD.

Ho B nepByto ouepenb Poccuu HyxkHa HOBasi rocyapCTBEHHasi MUHepa-
JIbHO-CBIPbEBasl IOJIMTUKA, OCHOBAHHAS Ha JOJTOBPEMEHHOI CUCTEME UCCie-

27



XII MexnyHaponHasi HaydYHO-TIpaKTU4ecKasi KoH(hepeHIIusI

JIOBaHUSI HENIP, HAYYHO U OPTraHMU3AlMOHHO BXO/sIasi UCTIOJHUTEIbHBIM 3Be-
HOM B 3Ty cucTemy. ['eonorust Bcerja Oblia BITEPEACMOTPSILEH 9KOHOMUKMU.
YHUKEeHUs TeoJIOTUN CBSI3aHbl ¢ HEKOMIIETEHTHOCTBIO YIIPABICHUS U HETo-
HUMaHUEM €€ POJIM B MEePCIEKTUBHOM PAa3BUTHUU CTPaHbl. DTO XpOHUUYECKAS
60J1e3Hb PYKOBOJICTBA CTPAHBI, M YeM CKOpee Mbl JIMKBUIUPYEM €€ CHUMIITO-
MBI, TEM CKOpee CTaHeM Ha IyTb BHEAPEHMSI HOBEHIIINX TEXHOJIOTUI, UCIIONb-
3ysl MUHEPaJbHO-ChIPbEBOI MOTeHIMaI. B 9TOM, 1Mo Bcell BUAMMOCTH, U 3a-
KJTIOYaeTCsl OJIHA M3 TIEPBOOYEPEIHBIX MOJIUTUUECKIUX U DKOHOMUYECKUX 3a-
Jla4, HEOOXOAUMOCTb PEelleHUs] KOTOPOl TEMOHCTPUPYIOT YPOKU HE TOJIbKO
Benukoii OTeuecTBeHHOI BOITHBI, HO U YPOBEHb Pa3BUTHSI HALETO rocyaap-
ctBa 3a nociaeaHue 100 er.

BosHukaeT BOIpoc o MPOYHOCTH MOJTUTUUECKON Y 9KOHOMMUYECKO CH-
Tyallud B MUPE U B KaXJIOM rocyaapctse, 00 OTBETCTBEHHOCTHU MPAaBUTEbCTB,
B KOHIIE KOHIIOB, WX 3PYAMIIMM U CIIOCOOHOCTSX CO3/1aTh YCIOBUs ISl 6€30-
MMacHOTO HAalIMOHAJLHOTO Pa3BUTHSI.

WHuTterpatuBHas robdanuzanusi — ofHa U3 IJIaBHEWIIUX Mep, HarpaBJieH-
HbBIX Ha YKpeTuleHue ro3uiinii 3araa, npexzae Bcero CILIA. BeneHHbI HenaB-
HO TEPMMH «TJI00TM3ALIMSI» TTO BUIOM YeTO-TO MOJOKHUTEILHOTO U €CTECTBeH-
HOTO — YKCTO WJEOJIOTMYecKasl BbIIyMKa, MPUKPHIBAIOILAS TO HOBOE MUPO-
YCTPOICTBO, KOTOpoe Toporsatcs yecraHoBuTh CIIIA m Mx mapTHepbl Ha BOJIHE
kpaxa CCCP. MnHaue 310 Ha3bIBAa€TCsl TETeMOHUEN «30JI0TOTO MWIIMAPAA».

Hauuonaavnas 6e3onacnocmvs — ocnoea 2ocydapcmea. O1ciona cienyer,
YTO HAIO0 OCTOPOKHO OTHOCHUTHCS K TPUHIIMITY HAIlMOHAJIBHOM 6e30macHo-
CTH, TIOHATD, YTO TIPUMEP MHOTUX IOCYIapCTB MUPA TOBOPUT O TOM, UTO CyBe-
PEHUTET TOCYIapCTBa, €ro LEJOCTHOCTh 3aBUCST B MEPBYIO OUYepeib OT MOJM-
TUYECKOM JTMHUM MPABUTEIHCTBA U COXPAHEHUST CBOMX HAIlMOHAIBHBIX LIEH-
HOCTEi, Cpelar KOTOPhIX MWHEpaTbHO-CHIPbEBOM IMOTEHIMAT (M BOOOIIE
MPUPOIHBIE PECYPCH) — ITO JOCTOSIHUE HApoja, ero Oyayilee W Haaexnaa!

Bnopy roBoputh 00 MHHOBAaIIMOHHOM pas3rpome Poccum, 06 orTropke-
HUM 3KOHOMMYECKOM M COLMAJbHOM CHUCTeMaMM HOBILIECTB, M300pETEeHUIA,
TBOPYECKOI aKTMBHOCTU. DTO HacTOpaxkuBaer!

Mexmy TeM, GUHAHCOBBIN KPU3KC BOILIEN HE TOJBKO B KaXKIyI0 POCCUIA-
CKYIO KOMITAaHUIO, HO U B KaX1yto ceMblo. OH OMHO3HAYHO HOCUT CUCTEMHBIi
XapakTep: paspylllaeT XO3sICTBEHHbIE CBSI3M, MEPEUEPKUBAET HAYaBIIYIOCS
(opMupoBaThCs MePCIIEKTUBY Pa3BUTHSI CTPAHbI, AeBaJbBUPYET HALIMOHAb-
HbIe TICHHOCTH, pa3pylliaeT yCTOW OOIIecTBa.

B 90-e roawl, mocie paszpaia Cosetckoro Corosa, ppIHKU CTaIu T100aIb-
HBIMM — UMU MTPAKTHYECKU OCBOEH BeCh MMp. MUpOBast KalTUTATUCTHYECKAsT
3JIUTAa BBIHYXIIEHa MCKYCCTBEHHO CTUMYJIMPOBATh CIIPOC TaM, Te 3TO BO3-
MOXHO, HaIpuMep, MyTeM KPeIuTHON HaKauKu.

Kak Ham npencrasisiercst, cienyer 0ojee r1yOOKO OlLIEeHWBATh BHEIIIHE-
TMOJTUTUYECKUE YTPO3bI U TOT «HAKMM», KOTOPBII TIPOSIBIISIIOT CTPaHbI 3araa,
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JIMIIEHHBIE CTPATErMYECKUX 3aMacOB MOJIE3HBIX UCKOTIAEMBIX, B MEPBYIO OYe-
pellb 3HEPropecypcoB.

AJIMUHUCTPATUBHO-TIPABOBAsl OpraHU3allusl TOCy1apcTBa, €€ HbIHELIHU I
XapakTep, JULIEHHbIH TMHAMU3Ma U CTOCOOHOCTH alanTUPOBaThCsl K ObICTPO
MEHSIIOIIMMCS BHYTPEHHUM M MEXIYHapOAHBIM TIpolieccaM, 3HAYUTEIbHO
CHIKAIOT YPOBEHb 3KOHOMMYECKOI Oe3omacHocTy Poccun.

Ymo ixce caedyem cdeaamv 6 nepeyro ouepeds? KpUTHKYSI pOCCUMCKUIA
MoaXo K pe)OpMUPOBAHUIO, M3BECTHBIN 3KoHOMUCT JIX. Cturiuil ¢ 60JIb-
1LIOM MOXBaJIoi OTO3Bajics o KuTaiickoM. KoHTpact mexnmy crparerusimu (1
pe3yJibTaTaMu pa3BUTHS) ABYX KpyMHeninx ctpaH — Poccuun u Kuras, cun-
TaeT OH, SIBJISICTCST BeCbMa MTOYYUTEbHBIM. 3a mecsath jeT (1989—1999) BBIT
Kwurasg moutu ynBouics, a B Poccuu cokpaTuics ImouTu B aABa pa3za. B Hauane
nepuona BBI1 Poccuu Gosee yem B nBa pa3za npebiinan BBI1 Kutas, B KkoH1ie
ero OH oKaszaJics MeHble Ha TpeTb. JIxk. Cturaui nmoguepkHys, yro Kwurait
CyMeJl BBICTPOUTH CBOI COOCTBEHHBIN MyTh pa3BUTUSI 0€3 MCIIOJIb30BAHUS
«pelEernTOB» KOHCYIbTaHTOB U3 MB®.

Hcxonst n3 mpobeMbl TIPUOPUTETHBIX HATIPaBICHUM TOCTIOIUTUKU B 00-
JIACTU TeOJOTUYECKOTo M3ydeHMsT Heap U BocrpousBoactBa MCDB, Obu10 Obl
11eJ1eco000pa3Ho:

— BOCCTAHOBJIEHUE W Pa3BUTUE CUCTEMbl CTPATETMYECKOrO WU3y4YeHUs
Henp Poccuu ¢ 11e1blo co3naHus orepekarolero npupocra U BOCIPOU3BO/I-
CTBa 3aIacoB IMOJIE3HBIX UCKOTAeMBbIX 3a CUET CPEACTB rOCYAapcTBa U HEeIpo-
0JIb30BaTeNeil;

— KOpPEHHOE YJIyYlIEeHUE CTPYKTYpbl MUHEPaIbHO-ChIPbEBOI 0a3bl Ha
OCHOBE YCUJIEHUSI MPOTHO3HO-MMHEPATIOTUYECKUX U TMOMCKOBO-OLIEHOUYHBIX
paboT Ha CTpaTeruyeckue M OCTPOACOUILIMTHBIC BUIbLI MOJIE3HBIX MCKOIIae-
MbIX, B TIEPBYIO OYepeab Ha ypaH, MapraHell, XpOM, BbICOKOKAY€CTBEHHbIE
OOKCHTHI;

— MPOJOJ/KEeHUE pabOThl MO Te0JOro-3KOHOMUYECKON MepeolieHKe MU-
HepaJIbHO-ChIPHEBOI 0a3bl C YUETOM YCIOBUI PHIHOYHOW SKOHOMUKU U MU-
POBOM KOHBIOHKTYPHI;

— CcO3[aHue YKOHOMUYECKUX YCTOBUI ISl COBEPILIEHCTBOBAHUSI CUCTE-
MbI Pa3pabOTKM MECTOPOXKACHUI C 1IeJIbI0 CHUXKEHUSI TIOTePb MOJIE3HbIX UC-
KOIaeMbIX B HepaxX U UX pa3dyOOXMBaHUS U Ip.

Kak criemyer u3 porHO3HbBIX MTOCTPOCHUIA, IO OOJIBIIIMHCTBY OCHOBHBIX
MOJIE3HBIX UCKoMaeMbIX Poccust B OyayiiieM MOXET CTOJIKHYThCSI C MacIlTad-
HOIt IpoOyiemMoii neduLMTa peHTa0eIbHbIX 3aI1acoB, eCIu B OMKaiiiliee Bpe-
M He OyIyT MPUHSTHI paJuKalbHbIe MEPhI B chepe OTeUEeCTBEHHON CUCTEMBbI
HEJPOTOJIb30BaHUsI U co3naHust 3(MGEKTUBHBIX 3KOHOMUYECKMX MEXaHU3-
MOB.

Ortcloia cieayeT npu3HaTh 0codyio poJib MPohecCHOHATBHOTO aHan3a
U TPOTHO3a JIOOBIYM TOJIE3HBIX MCKOTIAeMBbIX.
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Hano uckarb HoBble TiyTu! Ceityac KpaiiHe BaXKHO «BIOXHYTb» B OCTaB-
1IMecsl TTIPOU3BOJICTBEHHbIE U HAYYHBIE T'€0JIOTUYECKUE OPTraHU3aluy HaleXK-
Iy Ha Oymyliiee, B YaCTHOCTU, HAa BO3POXICHUE CUCTEMBI MUCCIICAOBAHUS HEP
1 HEOOXOIMMOCTh MPO(ECCUOHATBHOTO COM03a CMEIUATUCTOB, O0beIMHEH-
HBIX CTPEMJICHMEM TIOHSTH yraBiiee 3HaMmsl ['eosorum — Hajexay u Bepy B
MOILHYIO MUHEPaJIbHO-ChIPbeBYIO 0a3y Poccru Kak COCTaBHYIO YaCcTh HALIMO-
HaJIbHOI 06€30ITaCHOCTH CTpaHbl, BEpy B TO, UTO TPY/I I'eojiora KpaitHe Heo0X0-
UM W YPe3BbIYAHO BaXKeH ISl CTpaHbI!

Tloaumuueckuii acnekm — eaxcuetiuee nanpagaenue. Henb3s He ocTaHO-
BUTBCSI Ha IVIABHBIX BOIIPOCAX, BBHITEKAIOIINX U3 BBIIIEC M3JI0XEHHOTO.

1. B Poccunm oTcyTCcTBYIOT cTpaTerns U puitocodust pa3BUTHS TOCYIapCT-
Ba. A MeXIy TeM, OHU JOJIKHBI ONpPEACsATh MOJIUTUYECKYIO, MOPAJIbHYIO U
MPAKTUYECKYIO ACSTEIbHOCTh MPABUTEILCTBA U €r0 MOAYMHEHHBIX CTPYKTYP.
YuuTtsiBasi, YTO MbI 0OJiee ABYX NECSITUICTUI TOIMYEMCsl Ha MeCTe, Mbl U Celi-
4yac He Caeajiv BRIBOLOB M3 Mpoiiioro! 97% HacesleHUs CTPaHbl, 110 JaHHBIM
COLIMOJIOTOB, CUMTAIOT, YTO HUKOMM OOpa3oM HE MOTYT IOBJIMSITh Ha pelle-
HUs, TPUHUMAaeMble BJIaCThIO, U, €CTECTBEHHO, HE HECYT 32 HUX OTBETCTBEH-
HOCTHU. DTOT BO3BpAT K CXeME COLIMAIbHOIO AaHTAarOHU3Ma — «MbI» U «OHU» -
JINIIIAaeT MOAEPHU3AIIMIO 1IIAHCOB Ha YCIIeX.

Takum 00pa3om, colMalbHBINA aCMEeKT, BOILIOIICHUE MEUYThl CBOMX LIM-
BUJIM30BAHHBIX UMIIEPATUBOB B OOHOBJICHUU U pa3BuTUM Poccum ceituac He
MeHee BaXKHbI, YeM TEXHOJIOTMYEeCKMEe M S9KOHOMUYECKE HOBOBBEACHUS.

OpnHol M3 BaXKHEMIIIMX TEXHOJOTUI B HACTOSIILIEE BPEeMsI SIBIISIETCST aJlrO-
PUTM IPOEKTUPOBAHUS OYAYILIEro. DTO METObI aHAIM3a TPEHIOB, IIPeABUIC-
HUs OyaylIMX U3MEHEHMI, aHaIM3a BO3MOXHBIX CLICHAPHUEB Pa3BUTHUSI COObI-
TUi, OLIEHKU U yripaBiieHus1 puckamu. CeromHsi, YToObl TPUHUMATH CEPhe3-
Hbl€ JAJIbBHOBUIHBIC PEILIEHUs B BaXXHEHIINX cepax KU3HEACITeTbHOCTH —
COLIMAJIbHOM, 9KOHOMUYECKOI, 00pa3oBaTeIbHOM, BOGHHOI, TEXHOJIOTrHYe-
CKOW UM psific APYTUX, HaAA0 3arisasiBaTh Ha 25—30 yieT Briepes.

2. IMonuTuyeckast TUHUS TOCYAAPCTBA HOJIKHA OTKPBHITh BO3MOXKHOCTH
CTPATernyecKoro 3KOHOMUYECKOTO IyTH Pa3BUTHUSI CTPAHbI C YECTKUM IIpe[-
CTaBJICHUEM 1IeJIeii, MPUOPUTETOB, PErMOHAIBLHBIX IJIAHOB, OE30ITaCHOCTH TO-
cydapcTBa U T. I1. DTO BaXXHEHIIN 3JIeMEHT OObeIUMHEHUST YCUJIUI HApoa,
OpraHu3alui, peanpUusITUiA.

3. OcobeHHO BaxXHO, YTOOBI SKOHOMMYECKasl Oe30ITaCHOCTh BBHICTYIIaia
KakK JMHaMu4yecKasi KOHLEMUs cOaJTaHCUPOBAHHOTO U YCTOMUYMBOTO DKOHO-
MUYECKOTO pa3BUTHS: OHA OIpEACISieT LieJib SKOHOMUYECKOM MOJUTUKU —
MOCTaBUThH OOIIECTBO Ha PEJIbChl TMHAMUYHOTO Pa3BUTHSI.

4. Borpochl HallMOHAJILHON 0€30ITaCHOCTY TeCHEHIINM 00pa30M CBsI3a-
HBI ¢ TIPO0JIEMOIi FOCYIapCTBEHHOI'O BMEIIATeIbCTBA B 3KOHOMUKY. TOJIBKO B
3TOM KOHTEKCTE MOXHO FOBOPUTD O CYIIECTBYIOIIEM MPU3HAKE MO obecreye-
HUIO 6€30MaCHOCTU B TOCYAAPCTBEHHON SKOHOMUUYECKOM MOJTUTHUKE.
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5. Ctajio OYeBUIHBIM, UYTO OJHUM M3 OMNpPEACSIIOIINX TPeOOBaHUN K
CTpaTernyeckoMy TIJIaHMPOBAHUIO, KaK HApOAHOIO XO3SICTBa, TaK W Tpeli-
MPUSITUAS. HA COBPEMEHHOM KPU3MCHOM 3Tarle pa3BUTHUS SIBJSIETCS HE TOJbKO
MJIAHUPOBAHWE TEXHUKO-I2KOHOMUYECKUX TMokazateneil 3hGheKTUBHOCTH
yIpaBJeHUs] pecypcaMmu, HO U pa3paboTKa KpUTEpUEB U MapaMeTpOB MHOTO-
rpaHHOI PKOHOMMUYECKOM 0e30IMacHOCTH.

B mepByio odepenb HeoOXomuMMO CKoppekThpoBaTh KoHuemnuuo 6e30-
nacHocty Poccun B COOTBETCTBUY C HOBBIMM YCJIOBUSIMU pa3BUTHS 0O11IECTBA
U BbIPAOOTaTh HOBbIE MPUOPUTETHI HALIMOHATBLHOW 0E€30MaCHOCTU C YYETOM
obecrie4eHnsT CTPaHbl CTPATETMYECKUM MUHEPATbHBIM CHIDBEM W TTPOLYKTOM
UX TepepaboTKU; pa3padoTaTh COBPEMEHHYIO CUCTEMY MPUHIIMIIOB, TTPUOPH-
TETHBIX HaMpaBICHUI MO peayin3aliuyi COUUAbHBIX pepopM, HarpaBIeHHbIX
Ha o0ecrie4yeHre KayecTBa XU3HU rpaxnan Poccum.

Benb npaB Y. Uepunsuib — Haill cucteMHbIi Bpar: «CKomnuile Jtoaeit
MpeBpalllaeT B HALMIO IBE BEL[M — O0lee BeJIMKOE MPOLLUIOe U O01IMe TIaHbI
Ha Oynyiee». Mctopuku 310 riy6oko nmoHumarot. I'. BepHaackuii (CbIH aka-
nemuka B. Bepnajickoro) B ooctositenibHOM Tpyae «Pycckas uctopusi» (M.:
Anrpad. 1997) nuiuet: «Pycckue He IIpocTo II0A0BUTHIM Hapoa. OHu — oxa-
PEHHBII HApPOJ, Yeli BKJIaJl B MUPOBYIO KYJIbTYpYy B 00JIACTU JINTEPATYPBI, My-
3bIKM U XYHIOXECTBEHHOTO MCKYCCTBa, TeaTpa, OajieTa BHICOKO OLIEHMBAETCS
BCEMU, KTO 3HAKOM C MCTOPMEN MCKYyCcCTBa He TMoHacijblke... Ha pybexe
XIX n XX BekoB Poccust mpoiiuia yepes3 Mporecc ObICTPOil MHAYCTpUaIn3a-
uuu. B cBs3u co cnennduyeckoi hopMoii TpaBUTEIbCTBA, BOSHUKILETO TaM
B 1917 r., u HanpsokeHHbIMU OTHolueHussMUA B 1940—1950-x rogax mexay
3TUM MPABUTEIBCTBOM U 3aMaJHBIMU TOCYIAPCTBAMU, TEXHOJIOTUYECKHUIA MPO-
rpecc Poccum BbI3bIBaJI pa3iMyHble UYyBCTBA B 3allaJHOM MUPE — OT BOCXU-
LIEHUs A0 HEeIOBEpUS U CTpaxa...».

OpHako TIaBHBIN BOMPOC, K COXaleHUIo, ocTaeTcs 6e3 orBeta! Kak ro-
CyIapCcTBO, BbIUTpaBliiee Beankywo OUTBY, OMYCTUIOCH B MOJUTUYECKOM, 9KO-
HOMMYECKOM M 00OOPOHHOM ILIaHe A0 TpeThbepa3psiaHoil cTpaHbl? B yeM mpu-
YHHA, KaK MbI MTOTEPSITIM OTPOMHBIN XXKU3HEHHBIN MTOTEHIIMAN, U KTO HAC MPU-
BeJl K 9TOMY?

OTBeTUTH Iepen cyaoM uctopun Poccum Ha 3TOT r1oOanbHBINM 00JIbHON
BOIPOC MPOCTO HEOOXoAMMO! A, OTBETMB Ha HEro, Mbl HailleM, HaKOHell,
CBOIl POCCUIICKUI MyTh Pa3BUTHsI, KOTOPbIN obecrieyut HaieMy OTeuecTBy
CTa0UIbHOE 9KOHOMUYECKOE Pa3BUTHE M BBICOKUU ypOBEHb HALMOHAJIBHOU
0e30MacHOCTU Ha JUTUTEJIbHYIO MEePCIEKTUBY!

B koOHIIe KOHIIOB, pajii Yero Mbl MOJIOXKUIU CTOJIBKO KMU3HEU Jtoneil B
pacuBete cui? Panu croiikocTu u npousetaHusi Poccun — PoauHel, ¢ KOTO-
pOil MbI CBSI3bIBAEM HaJeXbl Ha Oyayiiee!
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BKOJOI'MYECKHUE U DHEPTETUYECKHNE
INPOBJIEMbI KOMIIVIEKCHOTO OCBOEHUA
N COXPAHEHUA HEJAP 3EMJIN

3axapoe B.H., npod., a1.T.H., e-mail: ipkon-dir@ipkonran.ru
WNHctutyT npobieM KoMriekcHoro ocsoeHust Heap PAH, r. Mocksa

DKoJ0rnYecK cbaJaHCUpOBaHHOE U 2Heproadp@eKTUBHOE pa3BUTUE
TOPHO-I00bIBaIOIIEH MPOMBIIUIEHHOCTH B MUpE, 6a30BbIM 0OBEKTOM KOTOPOIt
SIBJISIETCST TIPUPOTHO-TEXHUYECKAst TEOCHCTeMa W TEXHOJIOTUIECKUE TIPOLIECCh
TEXHOTEHHOTO BO3AEHCTBMSI HA MACCUB FOPHBIX MOPOJ, UCXOMHO HAXOSIIETO-
csl B TIPUPOJHOM T'€OJIMHAMUYECKOM, THUAPOAMHAMMUYECKOM U Ta30uHaMuye-
CKOM PaBHOBECHM, C IIEJbIO U3BJICUCHUS U TTOCIEAYIOIeH TIepepaboTKu 1o-
JIE3HOTO MCKOTIAeMOT0, B HACTOsIIIIee BpeMsl CTAIKUBAETCs C BbI30BaMU (DyH-
JIaMEHTaJIbHOTO XapakTepa.

B pesynbraTe TEXHOTEHHOTO BMeEIIATeNbCTBA YeloBeKa B JUTOChEPY B
Heapax 3emJid 00pa3yeTcsl OrpOMHOE KOJIMYECTBO TMOJIOCTeH U MyCTOT B BUIE
OTpabOTaHHBIX IIAXT M KapbepoB, MU3MEHsIETCS cOalaHCUPOBAHHOE Harpsi-
SKEHHOE COCTOSTHUE MAacCUBOB, HAPYIIAETCS PEXUM TOJA3EMHBIX U TOBEPXHO-
CTHBIX BOM, AedopMUpYeTCS M caMa 3eMHask IIOBEPXHOCTb. [1, 2]

OO6111ee KOJIMYECTBO BElIeCTBa, €KEroHO U3BJIeKAEMOro 13 JIUTOChEpHI,
a TakKe pacripefie/ieHre ero 1o BUIaM TOJIe3HbIX UCKOTIaeMbIX, TIPUBEIECHO B
Tabn. 1.

Tabnauma 1
O0beM U CTPYKTYpa JOOBIYM MOJIE3HBIX HCKOMAEMBIX

Tons TonoBoit T'onoBoit T'onosoit Y IeIbHbII
e 00BbeM 00beM 00BeM A 5
Bun coipbst B oouien OOBIYN TOOBIYN TOpHOU 0OBeM
noObIye, M TOOBIYN
% , MJIPI. MOpOT MAcCChI, Hopor T/
T/T MJIpA. T/T | MJpA. T/T
PynHoe B T.u. 14,6 72,3 484,1 556,4 6,7
1 | yepHbIe METAJTBI 9,9 49,0 339,6 388.,6 6,93
LIBETHbBIE METAJLIbI 4,7 23,3 144,5 167,8 6,2
HepynHoe B T.u. 62,9 311,7 358.5 670,2 1,15
2 | FopHast xumust 4,8 23,8 41,8 65,6 1,75
CrpoiimaTepuabl 58,1 237,9 316,7 604,7 1,1
DHepreTuyeckue B T.4. 22,5 111,5 234,2 345,7 2,1
3 | Yronb 10,7 53,0 114,0 167,0 2,15
Bcero 100 495,5 1076,8 1572,3 2,17
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Hapacratoiiuii TeXHOJIOTMYECKUd TTPECCUHT Ha MPUPOIAHBIE SKOCUCTE-
MBI TIPUBOIIUT K UX OBICTPOMY M YaCTO HEOOPATUMOMY Pa3pyllIeHUI0, KOTOPOe
O CBOMM MacluTadaM ITOCTeNEHHO MpHMHUMAaeT obalbHbI XapakTep. O0-
11asi Macca BellecTBa, U3BJIEKAEMOro U3 JUTOCHEpbl U BKIOYAEMOTO B TOM
WIX MHOM BHIE B 000pOT Ha 3eMHOii mosepxHoctu (1,573 - 1012 1/ron) co-
CTaBJISIET YK€ TOYTH 85% MMPOBOI BEIMYMHBI CYXOro Beca OMOMAcChl BCeX
MatepuKoBbIx skocucTeM (1,842 - 1012 1) uam 31% OT KMBOTO Beca BCEX XKH-
BOTHBIX M PACTeHUI, HACEISIOIIMX CYIIy Hallel ruianeTsl (tada. 1. u 2.) [1, 3].

Taonuua 2

Buomacca cyxomyTHbIX 3KocucTeM 3emMiin (Cyxoil BeC/>KUBOI Bec)

buonornueckas
Mowans Bemunna Ynenvnas TPOIYKTHBHOCTD
Twun 3KocucTeMBbI by ouomaccswl, ouomacca
MJIH. KM X109 T Kr/m2 MEepBUYHAsL | BTOPUYHASI
, x10% 7/r x10% t/r
Hasemnnie mpuponie 131 | 1792,9/4484.2 | 13,7/35,62 | 109/253 | 0,86/2,56
1 OKOCUCTEMBI B T.Y.
Jleca Beex TUIOB 48,5 | 1650,6/4126,9 | 34,0/88,4 | 74/184 | 0,44/13
2 | SeMI, HCTIOME3YEMBIE 14 14,1/35,1 | 1,01/2,63 | 9/23 | 0,01/0,027
YEJIOBEKOM
3 | BomHbIe 3KOCUCTEMBI CYIIINA 4 30/150,5 1,7/19,3 4,5/22,5 | 0,042/0,21
4 | Matepukosbie SKoCHCTEMBL | 149 | 1837/4669.8 | 12,3/31,98 | 115/299 | 0,9/2,8
B 1IEJIOM
5 | Mopckue skocucTems! 361 4,9/24.8 | 0,015/0,049 | 55/274 3/15,1
B LICJIOM
¢ | OOwuil noxazarens 510 1840/4694,6 | 3,6/9,2 | 170/573 | 3,9/17.9
o 3emie

IlepecunTaB 00BEMBI JOOBIBaAEMOII TOPHOI MacChI B ITOKa3aTeJIn, aHaJIo-
TUYHbIE MOKAa3aTesIsIM OMOJOrMYECKON MTPOIYKTUBHOCTH, MOXHO BUIIETh, UTO
yXe B Hallle BpeMsl Ha KaXKIblil KBaApaTHbII METP TTOBEPXHOCTU CYIIU €Xe-
rofHo npuxoautcs 4,08 Kr TOJIbKO MYCTbIX MOPOJI, U3BJICUEHHbIX MPU TOJTyYe-
HUU MUHEPAJIbHBIX PECYPCOB, YTO 0OJIbllle YeM B 5 pa3 MPEeBOCXOIUT YyIesib-
HYIO TOTOBYIO MPOIYKTUBHOCTD BCEX CYXOITyTHBIX 9KOCUCTEM M B 3,6 pasa 60-
JIbIIIE TOAOBOM yAEAbHOI MPOAYKTUBHOCTU €CTECTBEHHOU OMOTHI B LIEJIOM.

IMapanokcaabHOCTb CUTYyallUU, IMPU 3TOM, 3aKJIH0YAETCSl B TOM, YTO TTPO-
rpeccupylollias aerpajauusi Npupoabl MPOUCXOAUT Ha (PoHe ObICTPO pacTty-
IIUX PACXOJ0B YEJIOBEUECTBA HA €€ OXPaHy.

IlosToMy mouck myTeil paspellleHus SKOJOTMYECKUX IIPOTUBOPEUYUil
MEXy HapacTalIMMU TOTPEOHOCTSIMU OOIIIECTBA B pecypcax Hellp M HacTo-
SITEJIbHOM HEOOXOMMMOCTBIO COXPAHEHMSI €CTeCTBEHHON OMOThI 3eMiid, Kak
onpeesionero akrtopa CoXpaHEeHMs YeJI0BEUECTBa, SIBJISIETCSI CETOMHSI Tep-
BOOUEPEHON MPOOJEeMONi, KaK TOPHBIX HayK, TaK U HayK O 3emJie B LIEJIOM.

OHO 13 TJIaBEeHCTBYIOIIMX MECT B Pa3BUTUU MUPOBOW MHAYCTPUU 3aHU-
MaeT TOPHO-MEeTa/UTypTUYeCKUii, TOPHO-XUMUUYECKUI, CTPOUTENIbHBIN U
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SHepreTYeckuii Komruieke st a(phekTUuBHOro (hyHKIIMOHUPOBAHUST KOTO-
poI¥i YeJloBeK eXeroaHo u3BiekaeT u3 Heap 3emuiu 1500 Mapa. TOHH py/bl, ro-
pIOUMX HMCKOIAeMbIX M CTPOMTEJbHBIX MaTepuaysioB. MHaycTpuu mo0buu
TBEPIBIX MOJE3HBIX UCKOMTAEMbIX IPUHAIJICKUT TIEPBOE MECTO B 00pa30BaHUU
1 HaKOILJIEHUM Ha TMTOBEPXHOCTHU TJIAHETHI TBEPABIX OTXOA0B, KOJIUYECTBO KO-
TOPBIX COCTABJISIET He MeHee 65—70% ot o01Iero oobeMa J00bIYH.

Pecypchbl siutocdepbl 10ObIBAIOTCS ISl Pa3BUTUSI MPAKTUUECKU BCEX
cep XO3SMCTBEHHOUN AesiTebHOCTU. [lpakTWyeckyu Bech aHTPOIOTEHHbIM
MaTepraJbHbIl MUDP MOCTPOEH M DYHKIIMOHUPYET 32 CUET Pe3yJbTaToB Ipsi-
MOTO WJIM KOCBEHHOTO pa3pyllIeHUs] OMpeaeIEHHbIX YJaCTKOB JUTOChEpbl U
MOCJIEAYIOUIETO UCIOIb30BaHUS MOJyYEHHOrO Mpu 3ToM BellecTBa. [1o mo-
CJIeIHUM JaHHBIM, MUHEPAJILHOE ChIPhe NaeT UCXOMHBbIe MaTepuabl U dHep-
TeTUYECKyI0 OCHOBY Mpoun3BoacTBY 70% Bceil HOMEHKIIaTypbhl KOHEYHOM TIPO-
JYKIAW YEJIOBEYECKOro oO1IecTBa.

Bcest Halla sKkoHOMUYecKast CUCTeMa COCTOUT U3 JIIOJEi, CPENCTB MPOU3-
BOJACTBA M MaTepuaibHbIX Ojar. Ha mpoTsokeHUM MOCHeAHUX CTOJETUil ee
HauOoJiee SIPKOil YepToii ObIJT OTPOMHBIN KOJIMUEeCTBeHHbIN pocT. Hacenenue
pPOCJIO TeMIIaMM, JaJIeKO MPEBHIIIAIOIIMMU paHee U3BECTHbIE B UICTOPUM, HO 3TO
OecrnpelieICHTHOE YBEIMYEeHUE CTaJ0 BO3MOXHBIM TOJBKO B YCIOBHUSX €lle
0oJiee OBICTPOTrO paclliUpeHusl MPOU3BOJICTBA MaTepUaIbHBIX Osiar. 3a rnocies-
nue 100 ¢ HeGOBIIMM JIET HapoJOHAceIeHre 3eMIIM BO3pocio ¢ 1,6 Mipa.
yes. 1o 7,2 MIpI. Yel.

[Tpu aTOM, TIEpBOE YIBOCHIE HACETIEHUST IIPOM3OIILIO 3a 65 JIeT, a BTOpoe —
3a 38 ner. K 2050 rooy HaceneHue 3emuin MoxXeT JOCTUTHYTH 10,0 Miapmd. yen.

1000

—4—Kpusaa 1. Obvem
800 A £06b14M NonesHoro
MCKONaemoro
{t/(ven.sroa))

600

== Kpueaa 2. Obvem
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400
/ roa))

200 /
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/ 0614 ropHOi
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Puc. 1. YnenbHast 100bYa BemiecTBa JUTOCHEPbI
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3a 9TOT e nepuoj 100bIYa BellecTBa JUTOChephl, B epecyeTe Ha OIHO-
ro yesioBeka, Bozpociya ¢ 10 t/rox no 220 1/ron. (puc. 1.)

W3 puc. 1 u Tabn. 1 Takke BUAHO, YTO B CHIIy T€OJOIMUYECKUX MPUIMH
J00bIYa COOCTBEHHO MOJIE3HOTO MCKOMAaeMOro, UMMEIOIIEr0 XO03siCTBEHHYIO
LIEHHOCTb, BCErJa COIPOBOXIAETCS HEW30EKHOUW T00bIUeil MYyCThIX TOPOJ
(kpuBas1 2) B KOJIMYECTBE, CYLIECTBEHHO IPEBOCXOISIIEM OOBEM ITOJIE3HOIO
uckomnaemoro (Kpusas 1).

BhICTpBIit pOCT 9KOHOMUK pa3BUBAIOIIMXCS CTPaH, npexae Bcero Kurasi,
Wunuu, bpasunuu, MuooHnesuu, Mekcuku, Manaiizuu IpuBea K Pe3KOMY
POCTY TOTPeOJeHUS MUHEPATIbHBIX PECYPCOB B MUpPE (puC. 2).

Ecnu temribl pocTa nmotpebdjeHusi MUHEepPaIbHBIX PECYPCOB COXPAHSITHCS
M HE M3MEHSTCS TEeXHOJIOTMM NOOBIUM M TepepabOTKU TIOJIE3HBIX MCKOoMae-
MbIX, TO K 2050 romy oObeMbl U3BJIEUEHUSI TOPHON MacChl U3 HEAP MOTYT J0-
cturHyTh 9000 mapa. T B roa unm okojo 900 1/(uen. B rox) (puc. 1). Takoro
MaciuTadba TeXHOTeHHOTO BMelaTelIbCcTBa B JUTOChepy U oO0beMa OTXOIOB
TOPHOAOOBIBAIOIIETO MPOU3BOACTBA 3eMJIsI HE BBIIEPXKUT, U Mbl MOJYyYUM
9KOJIOTMYECKYIO KaTacTpody IIaHETapHOro Maciurtaba.

OTX01bI HEBO3MOXXHO CHOBA MPEBPATUTh B CHIPhE MHAUE KaK IyTeM pac-
XO/Ia PHEPTUU, KOTOpasi HEM30EXKHO MepeiaieT B OTXOAsIIee Terio, Herpu-
TOJHOE JIJISI BTOPUYHOTO MCIOJIb3oBaHUsI. [Ipupoaa MOXeT pereHeprupoBaTh

4500 3m0 .
Ro6biya yrna B HehTAHHOM A o6biMa xenesHomn pyabl
3KBUBaNeHTe
4000 250
3500
. £ 200
g £
& 300 Z 150
= =
2500 100
2000 00
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Puc. 2. Poct notpediennsi MUHEPAJIbHBIX PECYPCOB B MHpe
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HEKOTOpBIE BUIBI OTXOAOB, HO 3TO 3aHMMAaeT BPeMsI M CO3IaeT OIMacHOCTD Tie-
PETPY3KM €CTECTBEHHBIX TMPUPOAHBIX CHCTEM. BO3MOXHOCTM pereHepamu
OTrpaHMYCHBI TIPOLIECCOM PACCEsSIHUSI MaTepuaa U SHEPriy, UM BTOPBIM 3a-
KOHOM TepPMOIMHAMUKU. BelliecTBO MOXET BOCCTaHABIMBAThCSI, HO BCETHA C
K03 duLIMeHTOM 3HaUnTeIbHO MeHbIne 100%, a aHeprusi — BooOIIle HEBO-
300HOBMMa. MIMEHHO MO3TOMY, KOJMYECTBEHHOE M KAaueCTBEHHOE Pa3BUTHE
LIMBWIM3ALUU Bcerna OyaeT TpeOoBaTh TOTO WJIM MHOTO YPOBHSI J10OBIYU U3
Heap 3eMJIM MUHEPAJTbHOTO ChIPbsl W, MPEXIe BCErO0 — ChIPbs dHEpreThye-
CKOro. DTO MOATBEPKIACTCS IMOKA3aTeIsIMU POCTa DHEPronoTpedJcHUs B
mupe (puc. 3) 1 HU3KO# 3Hepro-3¢GHeKTUBHOCTBIO TOPHOIOOBIBAIOILIETO MPO-
MU3BOJCTBA ocobeHHO B Poccum (puc. 4, 5, Tabn. 3.).

MupoBoe noTpebneHue sHeprum

N
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— Yrone
- [as

- [uapo
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(3]

o

OHeprus (1000 mnpa. kBT-4 / rog)
S o

1970 1980 1990 2000 2010
[og
Puc. 3. MupoBoe notped/ieHue 3J1eKTPOIHEPruu
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Puc. 4. IlorpedeHre 3Hepruu MO TUMAM 3HEPro-reHepanuu
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Ta6nuua 3

IToTpe0biieHne 3JeKTPOIHEPTHH HEPrOEMKHUMHU
MPOU3BOICTBAMHU N0 BHIAM 3KOHOMHYECKOI JAedaTeJbHOCTH (MJIPI KBT.4).

senovommecipememer oty aior| i

A06bl4a N0Ne3HBIX UCKONABMBIX 102.9 1111 108.7
O6pabaThiBalowye NPOM3BOACTEa 303.2 334.4 268.9
W3 HUX: 14.0 15.5 134
NPOM3BOACTBO NUULEBLIX NPOAYKTOR, BKNIOHAR HANWUTKM, U Tabaka

LEeNN0N03HO-DyMarKHOE NPOM3BOACTBO; M3A3TENLCKAA N 16.5 229 16.1
nonnrpaduyecKan AEATeNbHOCTL

np TBO KOKCa ¥ HedTenpoayKToB 16.8 16.9 16.7
XUMUYECKOe NPOU3BOACTBO 35.8 384 334
METANNYPIUYECcKoe Np ACTBO W NP ACTBO rOTOBbLIX 149.6 158.9 1349
METANNNYECKUX N3ALNMIA

NPOM3BOACTBO MalWnH W oBopyaosaHma 8.8 89 10.1

np T80 aneKTpooGopyas INEKTPOHHOTO N 6.0 5.3 5.3

onTtuyeckoro obopyaosanua
NPOM3BOACTBO TPAHCNOPTHLIX CPEACTB M 06opyAoBaHNUA 11.8 113 116

Mpou3soAcTBO U pacnpeaeneHue INEKTPO3IHEPruK, rasa n BoAsb! 92.5 107.9 105.9

Vicpanua #
Poccnn

Kasaxcran

Bemapyen

Kanaxa

CHIA

Kuraii
Besmkodpuranus
Tepmanns
SAuonnn

Hraans

0 02 04 0.6 08 1 1.2

Puc. 5. Dueproemxoctb BBII crpan mupa, T.y.T./TBIC. JOJLI.

ITosTomMy BITOJTHE OYEBUIHO, YTO KapAMHAJIBbHBIM CPEICTBOM COXpaHe-
HUS €CTECTBEHHOM OMOTHI 3eMIM OBLIO ObI TOBTOPHOE MCITOJIH30BAHMST JOOBI-
TOTO ChIPbSl B paMKaxX 3aMKHYTBIX LIMKJIOB ero oopaieHus. Ho, paccmatpuBas
CTPYKTYPY TOOBIYM TTOJIE3HBIX UCKOTIAeMBbIX (TabJ1. 1) M XxapakTep JajbHENIIero
MCITOJIb30BaHUsI KaXI0r0 UX BUIA, MOXHO YBEPEHHO CKAa3aTh, YTO BO3MOXHO-
CTU 3TOTO IIyTH CHMXXEHUSI aHTPOITIOIE€HHOIrO JABJICHUSI Ha MOPOAY BechMma
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orpaHuyeHbl. HanbGosee cyiecTBeHHasl COCTaBHAasl YacTh ChIPhEBOTO MOTOKA
u3 uTocepbl — HEPYAHOE ChIpbe (B OCHOBHOM 3TO CTpOMaTepUalibl) UCITO-
JIb3yeTCsl TAKMM 00pa3aM, YTO IMOBTOPHOE €ro MCIIOJIb30BaHKWE B TiepBOHAYa-
JIBHOM KauecTBe MpakKTHUYeCKu HeBO3MOXHO. [Toartomy sioboe yBenuueHue
MOTpeOJEHUST 3TUX BUIOB CHIPbSl TPeOYeT MPOMOPLIMOHATBLHOTO YBEJIUYCHUSI
AHTPOIIOTeHHOTO HapyIlIeHUs TUTOCEPBl M COPa3MEPHOI ¢ HUM HArpy3Ku Ha
ouocdepy. TouHO Takke OOCTOSIT Jiejla U C DHEPTeTUYECKUM ChIPhEM B CUITY
MOJTHO HEBO30OHOBUMMOCTH 3HEPTUM, TIOJYYEHHOW M3 HEro, OJHaKo, Orpe-
JIeJIeHHbIe BO3MOXHOCTU CHUKEHUsI TEXHOT€HHOTO MaBJIeHUsI Ha OWOTy B
9TOM CEKTOpe J00bIBAIOIICH MHAYCTPUU BCE XK€ CYIIECTBYIOT 3a CUET TMOBbI-
meHust 3¢ GEeKTUBHOCTU MTOTPEOICHUST SHEPTUU, TTPUMEHEHUST 3Heprocoepe-
TalolIMX TEXHOJOTUM, OrpaHMYEHUs] HEKOHTPOJUPYEMOTO HCITOIb30BAHMUSI
SHEPrMu U CTUMYJIMPOBAHUST SKCIUTyaTalluM 0ojiee «UUCThIX» aJlbTepHATHB-
HBIX UICTOYHUKOB IHEPTUMU.

HaubGonee peabHble MepCIIEeKTUBBI CHUXKEHUST 9KOJIOTMUECKUX TTOCIe -
CTBUI Pa3BUTHUSI MUHEPAIbHO-CHIPLEBOTO KOMILIEKCA 3a CUeT pereHepaluvu
TIPOAYKTOB, TMOTyYaeMbIX U3 PYTHOTO CHIPbS, KOTOpast 3aHUMaeT Bcero 14,6%
B 001l JOOBIUE TTOJIE3HBIX UCKOIMAEMBIX 1 42,5% B TOI0BOi 10OBIYE TOPHOI
Macchl. OTHAaKO BO3MOXHOCTU pereHepalv MeTaIJIoB B 3HAYUTEJIbHOMN CTe-
MEeHW OTPaHUYEHBI TEXHOJOTMYECKUMM M 3KOHOMMUYECKMMU YCJIOBUSIMHU, a
TakKe CPOKOM CYIIIeCTBOBAHMS UBIEINI M3 3TUX MeTauioB. OMHOBPEMEHHO
cJeyeT YUUThIBaTh, UTO pereHepaliusi MeTalioB TpeOyeT JOMOJIHUTEILHOTO
pacxojia SHepruy U MO3TOMY 3KOJIOTUYECKU 3(PdeKT OT MOBTOPHOTO UX UC-
MOJIb30BaHMs OyIeT CYLIeCTBEHHO ocjabjeH. TakuM oOpa3oM, XOTs JaHHBIA
croco® pecypcocOepexxeHUs MOXET UTPpaTh BaXKHYIO pOJib B PELIEHUU JIOKa-
JIBHBIX 9KOJIOTMUYECKMX MPOOJIeM, OH HE CMOXKET IMOJHOCTbIO PELINTh 3TH
npoOJieMbl B OyaylleM, JajbHelIlIee pa3BUTHE YPOBHS MOTPeOJeHUs HALIIETO
oOlecTBa Bceraa OyaeT CBSI3aHO C HapacTalolleil He0OXOIMMOCThIO TMoJyye-
HUSI MUHEPAJIbHOTO ChIPbsI U3 JIMTOCGhEephl. B 3TUX yCIOBUSIX MOCTPOEHUE TEX-
HOKPAaTUYECKOW LMBUJIM3AIMKA HAa OCHOBE 9KCTEHCUBHOTO Tpoliecca MPoXu-
BaHUsI HAKOTUIEHHBIX B X0/ Pa3BUTHSI TJIAHETHI 3aMacOB BELLECTBA U SHEPTUU
CBSI3aHO C PSIIOM 3HAYUTENIBHBIX MPOOJIeM.

B mepBylo ouepenb 3T0 0OYCIOBICHO HEPABHOMEPHOCTBIO pacrpesesie-
HMSI MUHEpaJTbHBIX PECYPCOB Ha Hallleil riaHeTe U obobeMaMu MOTPedaeHMUsI
CTpaHaMU C pa3JIMYHBIM YPOBHEM TEXHOJIOTMYECKOTO pa3BUTUS (TabI. 4.).

Bo-BTOpBIX, 3TO CTeTIeHb OPUEHTUPOBAHHOCTH 3KOHOMUK CTpaH MUpa
Ha MUHEpaJIbHO-ChIPhEBOI cekTop (puc. 6.).

M3 mpencraBiieHHBIX JaHHBIX MO POCTY SHEPronoTpedJieHUs, yBeJInue-
HUIO TOOBIYY MUHEPATBHOTO U SHEPTETUYECKOTO ChIPhS MX 3aIachl, 1o Kpali-
Heil Mepe, B TEXHOJIOTUYECKU JAOCTYITHOM YacTh, OYAyT MOCTENEHHO OCKY/Ie-
BaTh U B MEPCIIEKTUBE — MCUYEPHAIOTCS. 3aMeHa PeCypCOB MPOJIUT X KU3Hb,
HO HE CO3/1acT HOBBIX pecypcoB. KpoMe TOro, TOCKOJIbKY YeJIOBEK SIBIISIETCS
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Tabnauua 4
Hamuuue MupoBbIx pecypcos i ux norpebienue, %
CTpanbl Hacenenne Hammune pecypcoB  (IloTpediienne pecypcoB

CIIA 5 6 40
EC 15 10 40
PD 3 25 f

OcTaabHoii MID 77 59 15
Bech Mup 100 100 100

Pacnpenenenne 3anacoB MHHEPATbHO-CHIPLEBBIX PECYPCOB H HAPOXOHACEICHNS *

Buabi MHHEPAIBLHOTO CHIPLA Kosmuecrso Jloaist HacesieHns ot JloJ1s1 3anacOB OT MIIPOBOTO,
crpan®) mupoBoro, % %
Hedtb 14 32,6 85,0
as 6 9,0 66,7
Vpau 7 5,0 80,0
Vroab 7 46,0 78,0
Kenesnble pyabl 7 33,0 69,0
Mapranuesble pyibl 8 7,5 88,0
Mean 7 29,0 63,0
Hukenn 5 4,0 84,0
CBuHen 8 29,0 69,0
unk 10 42,0 87,0
Boabgpam 5 25,0 83,0
Moanoaen 6 25,0 75,0
DocdaTHOe ChIpbE 8 9,0 81,0

*) yuTeHbl CTPaNbI ¢ AoNneil cOBCTBENNLIX 3aNacos OT Muposbix Gonee 1%

Mounroams

I'euneiickan Pecnytania

Pecnybanka Ynan

Pecnybanka Kasaxcran

CAJIK (Coobmectso passurus IOra Adppukn)
Poccuniickan Penepanns

Pecnybanka Iepy

CARY (1O ¢

¢y INILER) COKO3)

IO0xno-Appuxanckas Pecnydianka
Ranana

Ascrpaans

Kuraii

Bambus

Ilo mupy

Mozambnk

Bpasnans

|

2,5%

21,4%

|

16,3%

|

126%
123%

12%

11,2%

NI

=

R =
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Ucroynuk: naHHble KoHbepeHunn Opranusaunn O6benuHeHHbIX Hanmit
o Toprosie u passutuio (FOHKTAZI/UNCTAD)

Puc. 6. Bkaan noowiBaromeii npompinuiennoctd B BBII B 2010 roay
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€IUHCTBEHHBIM OMOJIOTUYECKUM BUIOM, KMBYLIUM BHE PaMOK Oro/IKeTa CoJl-
HEYHOI 9HEepPruu, OH HeM30eXKHO BBIIIET U3 PABHOBECHSI C OCTAIIbHON YaCThIO
ouocdepnl, KOTopash Ha MPOTSLKEHUM IUIMTEIbHOM 3BOJIOLMU MPUCIIOCO0M-
Jlach K (pUKCUPOBAaHHOMY MOTOKY COJIHEUHOI SHEepruu. BrosHe ecrecTBEHHO,
YTO TAaKOE HECOOTBETCTBUE CIIOCOOOB MOJTYYEHUSI SHEPIUU TOJIKHO MPUBECTU
paHO WIX MO3AHO K peaKiuu JuTochepbl 3eMJIU B CaMbIX HEOJIarOMpUSITHBIX
1151 yesoseka popmax. Coipbe JUTOChEphl, 6€3YCI0BHO, MPUAETCST PacXoa0-
BaTh, HO 3TOT IPOIIECC ODKEH 00pECTH TaKylo (POpMy, UTOOBI TJIATOH 3a pa3-
BUTHE YEJIOBEUECKOM IIMBUIM3AIIMN HE CTAJIO ObI TIOJTHOE YHUUTOXEHUE ecTe-
CTBEHHOI OMOTHI 3eMJIH.

[IpumeHsieMble B HacToOsIIIee BpeMsI T€OTEXHOJOTMU TpU pa3paboTke
MECTOPOXIEHUN TMOJIE3HBIX MCKOTAeMbIX MMEIOT psill OOLIMX HEeIO0CTATKOB,
ONpeesSIIoIIMX OCHOBHbIE HETaTUBHBIE MOCJIEACTBUSI TEXHOTEHHOTO BO3/eii-
CTBUS Ha JuTochepy 3eMiIn.

K takuM HemocTaTkaM ClielyeT OTHECTH:

1. HenmomycTuMo BBICOKOE COOTHOILIEHME CTEMeHU HapylIeHHOCTH
MaccuBa TOPHBIX TTOPoJ (00BEMbI U3BJIEKAEMOM TOPHOI MacChl) M MOJE3HBIX
00bEMOB MUHEPAJILHOTO ChIpbs (1—7 T. MOPOIbI/T.I1.1).

2. TuraHtckue oOBbEMbl 2HEPruu, 3aTpayuMBaeMble Ha paspyllie-
HUe, MepeMelleHre U MepepadoTKy TOPHON MAacchl B MOJIE3HBIN MPOIYKT.

3. CximamupoBaHU€ HEUCHOJb3yeMBIX OTXOJOB IepepadOTKM Ha
3eMHOI MOBEPXHOCTH.

4. Hapyuienve npUpOAHBIX TUAPOIAMHAMUUYECKMX PEXHUMOB TIOBEpP-
XHOCTHBIX W TOA3EMHBIX BOJ, CHUIKEHUE W HapyllleHHe TIONOPOIs ITOYB,
U3BATUS U3 000POTA TPOMAJHBIX TEPPUTOPUIA.

5. 3arpsisHeHue OOJIbIINX OOBEMOB BOJBI HCIIOJIB3YEMOW B TEXHO-
JIOTUYECKUX TMpolieccax TOObIUM U TIepepaboTKH.

6. 3arpsisHEHHE TOBEPXHOCTH 3eMid KU aTtMocdepbl MOOOUHBIMU
MPOAYKTaMU TOPHO-I00BIBAIOIIETO 1 TepepadaThiBatOIIEro MPOu3BOICTBA —
TBEPIBIMU YaCTUIIAMU, B TOM YMCJe HAHOPAa3MEPHOTO IHara3oHa ¢ Heusy-
YEHHBIMU 3aKOHOMEPHOCTSIMU TIOBEEHUSI M OTPULATELHOTO BIUSIHUSI Ha
ouocdepy m atmocdepy.

TTpuBeneHHBINM aHAIU3 Pa3BUTHS U (DYHKIIMOHUPOBAHUS TOPHO-T00BIBA-
IOLLEr0 KOMITIeKca MOKa3bIBAeT CYIIECTBYIOIINE TEHAEHIIMU U BbI3OBbI B J1a-
JIbHEHIIIel SBOJIIOIMK YeJIOBEUECKO MBUIM3ALUMM Ha 3emiie.

Camoe OCHOBHOE M OYEBUIHOE MPOTHBOPEYME MPU TAaKOM TOIXOIE 3a-
KJIIOYAeTCsl B TOM, UTO PECypChbl M SHEPIUIO, 3aTpauyrBaeMble Ha OXpaHy MpH-
pOBI, YeJIOBEK MOXKET MOJYYUTh TOJBKO IyTEM TEXHOTEHHOTO pas3pylleHUs
YaCTH 3TON MPUPOIBI, M MPEXKIe BCero JTUTochepbl 3eMu.

PaspeliieHre 3TOro MpoTUBOPEUrsl BOBMOXHO TyTeM M3MEHEHUs mapa-
JIUTMBI COBMECTHOTO Pa3BUTHUSI TEXHO- U OUochephl U Tepexona OT JOMUHU-
pyIolleit ceroaHs KOHIENIMN WX Pa3pylIaiolnero B3auMOIeHCTBUS K KOH-
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LEIMIMM KOBOTIOIMM aHTarOHUCTUYECKMX CHUCTEM Ha OCHOBE CO3MaHUS U
TIIPUMEHEHUS DKOTEOTESXHOIOTHI KOMILIEKCHOTO OCBOSHUSI MUHEPAJIbHBIX pe-
cypcoB nutocdepsl. [1, 4]

DTO 03HaAYaeT, YTO HeM30EXKHBIM TEXHOTCHHBIM pa3pylleHUusM O6noche-
PHI TIpUAAETCST OMOJIOTUYECKU OOpAaTUMBII XapaKTep, MO3BOJISIONINI JTOKAI-
30BaTh 3TU pa3pylLIeHUsI BO BpeMEHHU 3a CYeT pa3HOro ero Macliuraba mpu pas-
BUTUM TEXHOTEHHBIX M OMOTeHHBIX IpoleccoB. [Ipuuem mpobiaema 3Ta —
KOMITJIEKCHAsI U COAEPXUT B ceOe IBe COCTaBIISIONINE, TSCHO B3aMOCBSI3aH-
HbI€ 10 KOHEYHOM LIeIu:

— co3[aHMe, Ha OCHOBE MO3HAHUS 3aKOHOB Pa3BUTHSI XKUBOU MPUPOIHI,
CHCTEMBI ITOKa3aTesIeii, PerIaMEHTUPYIOIINX BEJIMUYMHY BHEIIHUX Harpy3oK
Ha JuTochepy TOpHOTEXHUUYECKUX T€OCUCTEM;

— CO3/1aHNe, Ha OCHOBE MO3HAaHUs 3aKOHOB Pa3BUTHUS TeXHOChEPHI, TeX-
HUYECKUX HOPM U TeXHOJIOTHI, TTO3BOJISIOLINX YIIPABJIATh YPOBHEM BHEIITHIX
BO3ICHCTBUI B OMOJIOTMYECKM OOOCHOBAHHBIX JMalla3oHax.

I'maBHOI 3amayeil 1 OOBEKTOM HCCIENOBAaHUS CTAHOBUTCS HE TOJBKO
n3ydyeHne (akTa TEXHOTEHHOI'O BO3IEUCTBUS TOTO WJIM MHOTO IPOU3BOICTBA
Ha MPUPOLY, HO U IIOMCK ITyTel yCTpaHEeHUsI MPUYMH 3TOr0 BO3ACUCTBUS, MO-
CPEICTBOM IIeJIeHAIPaBJICHHOTO BIOOpA M CO3MaHUS TEXHOJIOTUIA, TTO3BOJISIIO-
11X He TIPEBHIIIATh JOITyCTUMOTIO ITOPOTa BO3MYILECHUST €CTECTBEHHOI OMOTHI.

TexHuyeckasi coCTaBISAOLIAS STUX CUCTEM BKJIIOYaeT B ce0sl BeCh KOMII-
JIEKC ICMCTBUIA MO U3BJICYCHUIO U3 JTUTOCHEPHI, TOJIBKO TOM YacTh €€ BEIIeCT-
Ba, KOTOPOE HEOOXOAMMO [IJIsl CYILIECTBOBAHUS U Pa3BUTHSI COBPEMEHHOM TeX-
HOKpaTUYeCKO LUMBUIM3ALMY Ha JAHHOM 3TaIle pa3BUTUS.

Jlns pa3pabOTKM 3KOJOTMYECKN COalaHCMPOBAHHBIX U 3Hepro-3¢dek-
tuBHBIX reoTexHoyiornii B UMTIKOH PAH BenyTcst ncciemoBaHus 110 moryde-
HUIO HOBBIX 3HAHUI O (PM3UKO-MEXaHUYECKUX, MEXaHO-XUMUYECKHNX, TEPMO-
IMHAMUAYECKUX, CTPYKTYPHBIX, MUHEPATOrMYECKNX CBOMCTBAX TOPHBIX MOPOI
¥ MUHEpajoB. BrImonHeHMWe IUKIIOB MCCICHOBAHUI M Pa3pabOTOK HOBBIX
TEeXHOJIOTUIi, TEXHOJOIMYECKMX IIPOLIECCOB U 000PYIOBAHMS TSI OIyYEeHMUS
BCEro CIIEKTpa MPOAYKTOB MUHEPATbHO-ChIPhEBOIO KOMILIEKCA C 9KOJIOTHYE-
CKM TIpHeMJIEMBIM YPOBHEM BMeNIaTeIbLCTBA B JIMTOCHepy 3eMIIn.
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®YHJIAMEHTAJIBHBIN BA3UC )
WHHOBAIIMOHHOT'O PA3BUTUSA HEPTAHOU
N TA30BOU INTPOMBINUVIEHHOCTHN

A.H. /[mumpueesckuii
Axanemuk PAH, Tupextop Muctutyta npodiaem Hedtu u raza PAH

HedtsaHas u razoBasi npoMblliuieHHOCTs Poccumn Ha pyOexke I1ByX BEKOB
oKa3ajlach Tepe]l HEBUAAHHBIMU BBI30BaMHU, KOTOpPbIE CO3[AIOT HEOOXOIM-
MOCTb CMEHBI TTapaIuTMbl TEXHOJOTMYECKOTO Pa3BUTUSI HE(PTEra30BOro KoM-
miekca Poccun. Ceiiuac HedTerazogoobya B TpaIMLIMOHHBIX PErMOHAX, MO-
CTaBJISIIOLIMX OCHOBHBIE 00BEMBI HE(PTU U ra3a, XapaKTepU3yeTcs:
KOHIIEHTpalueil HeTemoO0bYM Ha MECTOPOXKICHUSIX C BBICOKOIIPO-
JNYKTUBHBIMU 3ariacamu;

PE3KUM YMEHbIIIEHUEM JIOJIM AKTUBHBIX U YBEJMUEHUEM J0JU TPYAHO-
U3BJIEKAEMBbIX 3aM1acOB HEPTH;

CHIKEHMEM cpenHero KoadhduiimeHTa HedTeoTnauu, Kak no oTaeb-
HBIM peruoHam, Tak W 10 CTpaHe;

3aBEPIIEHUEM 3MOXU MECTOPOXACHUIN-TUTAHTOB C YHUKAJIbHBIMU 3a-
rmacaMy He(TH U rasa, SKCITIyaTalns KOTOPhIX Hayajach B 60-e u 70-¢
TOJIbI;

CTPEMUTEbHBIM UCTOIIIEHUEM 3aMacoB JELIEBOrO CEHOMAaHCKOro rasa
TPpagUIIMOHHBIX MecTopoxaeHnii 3anagHoit Cubupu;

ncyeprnaHreM HedTera3oBbIX 3allaCOB Ha MIyOMHAaX J0 3 KM.

OcobeHHO 00JIbIINE TPYIHOCTHA BOZHUKIM B HE(TSIHON MPOMBILIJIEHHO-
ctu. Hu onHa HedpTenoObiBatolast cTpaHa He pelaia B OTHOCUTENbHO KOPOT-
KWl OTpe30K BPEMEHM CTOJIb KapIMHAJIbHBIX M MacliTaOHbIX npobsiem. Hac
MOJBEJIO, KaK BCeraa, Haille 60raTcTBO: 3TO OIPOMHOE YMCJIO KPYITHbBIX U Y-
TFAaHTCKUX MECTOPOXKACHUI € JIETKOW MaJIOBSI3KOI He(dThIO, pa3Mellaroieiics
B TIPUPOJIHBIX pe3epByapax ¢ BBICOKOEMKMMU KojutekTopamu. JIist mogoOHbIX
MECTOPOXJIEHUI ObliIa co3/laHa TIIATeJIbHO OTpabOTaHHAask TeXHOJIOTUS MO~
NepXKaHUs TIJIaCTOBOTO JABJIEHMS, YTO JAaBaJO BO3MOXHOCTb OCTaBJSATH «JIO
JIYYIIMX BpEMEH» YaCTO OYeHb KPYITHbIE MECTOPOKICHHSI, HO C MapaMeTpaMHu,
HE MO3BOJISIIOIIMMU UCIIOJIb30BaTh 3Ty TexHosioruto. M BOT Takue BpemeHa
HACTYMUJIM, HO OHU OKa3aJMCh HE JYYIIMMM, OCOOCHHO ISl peaau3aluu 10-
POTOCTOSIIIMX TEXHOJIOTUI B YCIOBUSIX MUPOBOTO (DMHAHCOBOTO KpU3Kca.

Ilouck u pa3Beaka MecTOpOXKAeHHd He()TH U ra3a

EcrtecTBeHHOE MCTOILIEHUE TPATULIMOHHBIX MECTOPOXKICHM, KaK MpaBy-
710, Ha TyomHax, He mpesbimapmux 2000—3000 M, BBI3BIBaeT HEOOXOMM-
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MOCTb MaclITabHOTO MPOMBIIIJIEHHOTO OCBOCHUS TIyOUH 3—5 KM, a B HEKO-
TOPBIX PErMOHaxX 5—7 KM.

Bonbime rimyouHbl — 3T0 00Jiee CI0XHBIE TOPHO-TEOJIOTUUECKUE YCIIO-
BUS, UHAsl (DIIOMIOAMHAMUKA, Pa3BUTHME M3MEHEHHBIX KaTareHeTUYeCKUMU
Mpeodpa3oBaHUSIMU KOJIJIEKTOPOB HEPTU U ra3a, 3T0 6oJiee BICOKHE TeMIiepa-
TYpbl 1 f1aBiaeHus1. HeoOXonnMbl HOBbIe HAyYHO-TEXHUYECKUE U TEXHOJIOTHYe-
CKMe pellleHUs] KaK sl 000CHOBaHMSI He(hTera3oHOCHOCTU TyouH 7—10 KM,
TaK M JJIS1 BO3MOXHOCTHU peajibHOM HedTera3oqo0bluu ¢ 3TUX IIyOMH.

B mocnenHue romasl HaKOTUIEHBI YOeAWTETbHBIC TOKA3aTeIbCTBA JOCTa-
TOYHO IIIMPOKOTO pacipocTpaHeHus (hIoMIOHACKIIIIEHHBIX 30H B JIUTOC(hEpeE.
T'eodpusmueckumu padoramu Ha rayomHax 10—25 KM yCTaHOBJIEHBI aHOMa-
JIUM, XapaKTepU3YOIINecs: MTHBEPCUSIMU CEUCMMUECKUX CKOPOCTEM, N3MEHe-
HUSIMM DJIEKTPOTNPOBOIHOCTY TOPOA U ApYrUMU ddbdexkraMu. DT aHOMaIb-
HBIC 30HBI, MPEJACTABISAIONIME COO0I TPEIIMHOBATBIC MOPOJIbI, 3aITOJTHEHHbIE
¢dmonmgamu, IpeaIoXeHo Ha3blBaTh KOpoBbEIMU BojaHoBomamu (KB). Ommca-
Hbl MEXaHWU3MBbI AWJIATAHCUU U KOMIMAKIIMU, KOTOPbIE Pealu3yeTcsl B KOPOBBIX
BoJIHOBoJaX. JlwaraHCMOHHBIN 3(EKT CBSI3aH C pACKPHITUEM TPEIIMH U 3a-
nonmHeHrem KB ¢monmamu, B ToM uncie TyOMHHBIMU yriieBomopogaMu. B
pexume KOMIakiuu Gaouabl B OOJblIENd WIM MEHbIIeH CTerneHU BbIXKUMa-
FOTCSI U3 KOPOBOTO BOJIHOBOJIA U TEPEMEIIIAIOTCSI B CTOPOHY MEHBILIUX JIaBJIe-
HUI B BEPXHUE TOPU3OHTHI 36MHOI KOPbI, aKTUBHO «IIPOMBIBasi» OCaJ0YHYIO
toauy. IlomoOGHbIe mpolecchl obecreunBalOT 3G GEKTUBHBIN COOpP MMKPO-
HedTH B 3anexu. [Ipu a3ToM B hopMUpYOIIEMCS MECTOPOXKIEHUN MOTYT aK-
KYMYJIMPOBaTbCs Kak HedTh M Tra3 OPraHUYECKOTO MPOUCXOXICHUS, TaK U
nIyOUHHBIE YrieBogoponbl (puc. 1).

HakorieH oOIMpHBII (haKTUYECKUI MaTepua, CBUAETEIbCTBYIOIIMI O
TOJTUTEHHOCTH HedTH 1 Taza. Peub MaET He TOJNBKO 0 BO3MOXHOCTH OMOTEH-
HOTO M aOMOTeHHOTO0 TeHe3uca yIJIeBOAOPOJIOB, HO U, YTO CaMoe TJIaBHOE, O
MOTYMHEHHOCTHU JIFOOBIX MPOLIECCOB 00pa30BaHus He(TH U Tra3a rJ1odajibHbIM
npolieccaM HEePreTUKM, IMHAMUKU U Jerazaiun 3emiau. BepxHue ropusoH-
Thl 3MHOI1 KOPbI, B Mpeiesax KOTOPbIX pa3MellaloTcsl pa3padbaTbiBaeMble ce-
TOJHSI MECTOPOXKICHUsI He(DTU U Tasa, SIBJISTIOTCSI 0ObEKTOM BO3/ICHCTBUS 3K~
30T€HHBIX W 3HIIOTEHHBIX MPOIIECCOB, M3 TMPOSIBICHNI KOTOPHIX BO3HUKAIOT
aTMocdepHo-01ochepHO-IuTOC(hepHbIe B3auMoAecTBUs. Bcé 310 HaxoauT
oTpaxeHue B crielduke HedTerazooopazoBaTebHbIX MPOLECCOB U OCOOEH-
HOCTAX (POPMUPOBAHUSI MECTOPOXKIECHUM YIIIeBOMOPOAOB. B KOHIIemIuu 1mo-
JIUTeHe3a OMpeessiolias pojb B peanu3alliy MpoleccoB HedTerazooopa3o-
BaHUSI OTBOIUTCSI BHEPreTMYecKoMy M (IIOMIHOMY ToTeHuuany 3emun. B
CaMOM JieJie, 9HAOTEHHbIE SHEPTeTHKA U (QIIOUI0IMHAMKKA SIBJISIIOTCS OTpe-
JEeNSIoIMMY (hakTopamMu Kak B CO3peBaHMM OPraHMUYECKOro BelllecTBa, oopa-
30BaHUM MUKpPOHe(TH U cOope e€ B 3aJiexku, TaK U B MMHEpaJIbHOM CHUHTE3¢
yraeBonopoaoB. OUeBUIHBI TPEUMYIIECTBA TMITOTE3bl TTOJIMTEeHe3a He(hTH U
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Puc. 1. Mexanuzm «padoTbl» KOPOBOTO BOJHOBOIA
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rasa: OHa IT03BOJIIET MPENCTABUTD MPOLECC 00Pa30BaHKA YIIIEBOLOPOLOB HE €
MO3ULIMIA TTPOTMBOOOPCTBYIOIIMX AHTATOHUCTUYECKUX HaIpaBJieHU OMoTeH-
HOTO 1 aOMOTeHHOTO reHe3nca, a ¢ TO3ULIMI eIMHOTO Tpoliecca 0Opa3oBaHUs
YIJIEBOAOPOJOB, UTO JAET BO3MOXHOCTb YCTAHOBUTD BJIMSIHME HAa HErO 9K30-
TeHHBIX U SHJOTEHHbIX (DAKTOPOB, yBsI3aTh MPOIIECCH MPeoOpa3oBaHUs Opra-
HUYECKOTO BellIeCTBa B Ma- 1 KaTareHe3e ¢ SHAOTEHHBIMU SHEPreTUIeCKUMU
1 QIoOUI0IMHAMUYECKMMHU TPOLIeCCaMM, OLIEHUTh BIUSIHUE (DIIoMa0HACKI-
LIEHHBIX 30H 3eMJIM Ha OCOOEHHOCTU (HOPMUPOBAHUSI MECTOPOXKACHUN He-
¢Tu 1 raza B 3eMHOI1 Kope.

KopoBblie BOJTHOBOIBI M aHAJIOTMYHbIE TTO CBOMCTBAM CTPYKTYpPHO-Bellle-
CTBEHHbIE 00Pa30BaAHUSI UMEIOT JOCTATOYHO ILIMPOKOE PACpOCTPaHEHUE. DTO
JIMCCUTIATUBHBIE CTPYKTYPbI, (DOPMUPOBAHUE KOTOPBIX OOECIIEUMBACTCS DH-
JIOTEHHBIM MTOTOKOM 3HEpruu U aounoB. Pexxum «paboTel» KOPOBBIX BOJTHO-
BOJOB MOXHO OXapaKTepu30BaTh KaK AOJITOBPEMEHHBI PUTMUYHBIA Mexa-
HU3M JIOCTaBKH TIyOMHHBIX (DIIOUIOB B OCATOUHBIN YEXOJI.

TpuacoBble M MEPMOTPUACOBBIE OTIOXKEHHUS IIUPOKO PACIIPOCTPAHEHbI
Ha Tepputopun 3arnagHoit Cubupu. X MOIIIHOCTh BO BMaJMHAaX, KOTJIOBUHAX
U Tiporubax mpesbiinaeT 5 KM. EcTh ocHOBaHMS moarath, YTO MPOIYKTUBHEIE
3aJ1eXkKu OYIyT OTKPBITHI U B 00s1ee T1y00KuX ropu3oHTax 3anangHoir Cuobupu.

I'nyookue ckBaxkunbl EH-SAxunckas Ne 7, TiomeHckass Ne 6, EH-SIxuH-
ckast Ne 496 mokazanm BO3MOXHOCTb coxpaHeHMs B ycioBusx ABIT Bbico-
KUX KOJUIEKTOPCKHUX IMapaMeTpoB (Imopuctocth a0 18—20%) co 3HauMTeNb-
HBIM HaCBIIICHUEM TOPOJI YIJIEBOAOPOAHBIMY Ta3aMU Ha 3HAYMTEJIbHBIX TITy-
6unax (8250 M, 7502 u 160 M COOTBETCTBEHHO).

O0pa3oBaHUe U Pa3BUTHE TMTAHTCKOTO ACTPaxaHCKOTIO MECTOPOXKACHUS
CBSI3aHO C JABWXeHUeM GIIIOUA0B MO pasjioMaM, TPACCUPYIOIIMM HaJaBUTU
kpska KaprnmHckoro. Xapakrep (DJIIOMIHBIX MTPOIIECCOB B TIYOOKUX pasiio-
Max 3aBUCHUT OT IOCJIEOBATENIbHO YEPEeaYIOLIMXCS MPOLIECCOB AMJIATAHCUU U
KOMITaKIIMM B KOPOBBIX BOJTHOBO/AAX. Pacu€rhl mokasaiu, 4To Mpu CABUTE B
peXUMe IMJIATAaHCUY B pa3ioMe BOZHUKAIOT TaK1e OTPUIIATeIbHBIC NAaBICHNS,
KOTOpPHIE CO31aI0T MOIIHBIN 3 deKT HarHeTaHus GJaouaoB. B pe3yabrare aB-
TOKOJIe0aTeIbHbIX MPOLIECCOB B PA3JIOMHBIX 30HaX M KOPOBBIX BOJHOBOIAX
Gmonabl yCTPEMIISTIOTCSI B OKPYXKAIOIIN MacCuB Iopon (puc. 2).

B 1997 r. B mpenenax AcTpaxaHCKOro KapOOHATHOTO MaccuBa 10 Tpe-
JloxxeHuto yu€Hbix MHuctutyta npodisem HedTu u raza PAH u I'eonornuecko-
ro uactutyta PAH Obu10 HauaTo momcKoBoe OypeHue Ha IITyOOK1e TOPU30H-
Thl. C 3TOJi 1Ie/Ibi0 OB BBEACHBI B OypeHue MATh IyO00oKuX cKBaxXuH. OnHa
M3 3TUX CKBaXXMH Ha TpaBoM Oepery Bojru siBuiach mepBOOTKPbHIBATEIbHU-
1Ieif Ta30KOHACHCATHOTO MECTOPOXKACHUST B KAMEHHOYTOJbHBIX OTJIOXEHUSIX.
B ckBaxuHe JleBoHCKasi-2 B KapOOHATHO-TEPPUTEHHOM KOMIUIEKCE CPEAHEro
neBoHa Ha riyourHe 6850 M B 2001 r. ObIIM MOTyYEHBI MPUTOKH YTIIIEBOIOPO-
JIOB. DTO OTKPHITHE TTO3BOJISIET pacCMaTpuBaTh ACTpaXxaHCKUI KapOOHATHBII
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MacCHUB Kak €IMHOE TMIAaHTCKOEe MECTOPOXIEHHUE C YHUKAIbHBIMU 3amacamMu
VIJIEBOJIOPOJIOB. B CBSI3M ¢ 3TMM CTaHOBUTCS aKTyaslbHOU TIpobiiemMa hopMu-
pPOBaHUSI MECTOPOXKIEHUI CO CTOJIb BBICOKOM MJIOTHOCTBIO 3aI1acoB.
[MonoxurenbHble pe3yabTaTbhl OypeHUs] Ha ACTpaxaHCKOM MacCHBe, C
YUETOM YK€ UMEIOIINXCST CBEIEHMI, YKa3hIBAalOT Ha PETMOHAIBHYIO HedTera-
30HOCHOCTb JAEBOHCKOTO KoMmILiekca [Ipukacmnuiickoil BriaguHbl. UMeHHO ¢
9TUX MO3ULIMIA ClIeAyeT MepecMOTPeTh MPOrHO3HYIO OlLIEeHKY Y B-noTteHuumana,
HanpaBleHUe TTOMCKOBBIX padOT, PETMOHAIBbHBIX M HAYYHBIX UCCIIEIOBAHUM.

Pa3pabotka mecTopoxnennii Hedptu u raza

Ha ceropHsiiHuit 1eHb U3 HEAP TUIAHETHI U3BJIeUeHO oKoyo 150 Mipa. T
Hedtu. Ha momo Poccun npuxonutcs moutu 18 miupa. T. MupoBast ipakTuka
MOKa3bIBAET, YTO C MOMOILIbIO TEXHOJOTUIA MOIEP>KaHUSI TJIACTOBOTO JaBie-
HUsT noObIBaeTcst okojio 30% HedTy. B Halleit ctpaHe Ha HOJIO TEXHOJOTHUI
3aBOJAHEHUSI IPUXOAUIOCH Gostee 99% moObiun. BeIBOA: B OTJIMUKME OT MUPO-
BOI TIPAKTUKH, HAlllM HEDTSIHUKM OTIABAIM TMPEIITOYTEHUE eTUHCTBEHHOI,
HO upe3BblYaiiHO 3(DGHEKTUBHOM, TEXHOJOTUM MOAAEPKAHUS MJ1IACTOBOTO 1aB-
JieHus. Ho aTa TexHO0THSI IEMOHCTPUPYET CBOIO MaKCUMAIbHYIO 3 (hEeKTHUB-
HOCTb TIpU M00bIYe BHICOKOMPOAYKTUBHBIX 3aIMacoB JIETKON MaJIOBSI3KOM He-
(bTH, xoporo moaxomsieit AMS XpaHEHUWST B pe3epByapax C MpeKpacHbIMU
KOJIIEKTOPCKUMM cBolicTBaMu. M3 45 MJpA. T AOOBITHIX MUPOBBIX 3aMacoB
s1oit HedTr Ha goio Poccun nmpuxomutcst moutu 40%. ITogobHas mpakTuka
obecrieymira 6oyee BHICOKUE, YeM CPEIHEMUPOBBIE, TEMIThl pa3BUTHUST HedTe-
IOOBIYY B Halleil crpaHe. OgHaKO pe3yabTaThl ObLIU JOCTUTHYTHI 3a CUET DKC-
MJIyaTallMy caMbIX LEHHBIX He(TsIHbIX 3amacoB. K HacTosiieMy BpeMeHU UX
nonst cHusuiaach 10 30%. DTo o3HayYaeT, 4To B CTpaHE 3aKaHYMBAETCS BpeMsI
Iel€Boi He(pTU M HACTYIIaeT HOBBI 3Tall B pa3BUTUM POCCUICKOM HedTea0-
ObIYM, KOTOPBII XapaKTepu3yeTcs BCé 00Jiee BO3pacTarolleil 1oaeid TpPYTHOU3-
BJIEKaeMbIX 3amacoB (puc. 3).

JI1s1 KapAMHAJIBHOTO M3MEHEHUs CUTYallud B HE(MTIHOMN MPOMBIIIICH-
HOCTU HEOOXOIMMO ITOMOJHUTH 3amachl aKTUBHOM He(MTU U co3aaTh 3hdheK-
TUBHBIE TEXHOJOTUM 1OOBIYM TPYAHOU3BIEKAaeMbIX HE(DTSIHBIX 3anacoB. [lep-
Basl 3a7a4a MOXET OBbITh pellieHa B pe3yJibTaTe aKTUBU3allMKU T'e0JOoTropa3Be-
MOYHBbIX paboT B HOBbIX pernoHax (Bocrounas Cubupb, apKTUUeCKUit
11eJb) U MHTEJUIEKTYaJIbHOTO, a 3aTeM U IMPOMBIIIIEHHOIO OCBOCHMUS 0OJIb-
LIKX TIyOUH. YXyIlIeHWe CTPYKTYPhI 3al1aCOB MOXHO KOMIEHCUPOBATh Mac-
IITaOHBIM MCITOJIb30BaHWEM COBPEMEHHBIX MHHOBAIIMOHHBIX METOJIOB YBEJIM-
YeHUs HeTeOTIaun — TEeTUTOBBIX, Ta30BBIX, XMMUYECKUX, MUKPOOMOJIOTHYC-
CKUX M OBICTPOro HapaliMBaHMUs MacITa0OB MX TPUMEHEHMS.

HeraruBHble U3BMEHEHUsI CTPYKTYPBI CHIPBEBOI 0a3bl, CBSI3aHHBIC, TTPEXK-
JIe BCEro, C yBEJIMYEHHUEM JIOTU TPYTHOM3BIEKAEMBIX 3aIlacoB, MOTYT PE3KO
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2007 2007

25% 33%

3anacel ¢ BbIpa-

3anacel ¢
GOTAHHOCTBIO 00BOAHEHHOCTBIO
80% u Gostee 70% u Gostee
\ / \
N\ / N\ /

1997 2007

S5%

3amachl ¢ AeGHTa-
MH CKBa’KHH
25 T/cyTKH

S5%

3anacel ¢ AeGHTA-
MH CKBUKHH
meHee 10 T/CyTKH

Puc. 3. Ctpykrypa 3anacoB Hept (mo nanHsiM Komnanuu «PocHedTs»)

CHU3UTH NOOLIYY HeTU B OnmzKaiilnell mepcrnekTuBe. B paMkax mporpamMMbl
«DyHIaMEHTATBHBI 0a3MC HOBBIX TEXHOJIOTUN HE(MTSIHON M Ta30BOil IMpo-
MBIILIJIEHHOCTU» YUE€HBIE HAIIETO MHCTUTYTa COBMECTHO C YUEHBIMU aKaJIeMu-
YECKHUX U OTPACJIEBbIX MHCTUTYTOB PabOTAIOT HaJl pean3aleil UHHOBALIMOH-
HOI MpOorpaMMbl pa3BUTUSI OTPAC]IM, KOTOPasi MpeaycMaTpuBaeT:
* CO3MaHue U OCBOEHHE TEXHOJIOTUI 1M 00opymoBaHUsI, 0OecIieunBalo-
KX BbICOKOAGh(MEKTUBHYIO pa3paboTKy TPYIHOU3BIEKAEMbIX 3aMacoB
HedTH IS YCIOBUI HU3KOIPOHUIIAEMbBIX U aHU30TPOTTHBIX KOJIJIEKTO-
POB, BBICOKOBSI3KMX He(Teli 1 OMTYMOB, OCTaTOYHBIX 3allacoB He(TU
00BOJHEHHBIX 30H, 3aMacoB HE(PTU C Ta30BbIMU LIANIKAMU;
* COBEpILEHCTBOBAHUE CYIIECTBYIOLUIMX U CO3[IaHUE HOBBIX METOIOB
BO3JEHCTBUSI Ha TUIACTHI C 1IeJIbI0 HanboJiee MOJHOrO U3BJICUEHUS Y-
JIEBOJIOPOIOB;
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CO3/IaHUE BBITECHSIOLIMX areHTOB C 3aJlaHHBIMU CBOMCTBAMMU;
pa3BUTHE HOBBIX HAyYHBIX OCHOB MOJEIMPOBAHUS TIpoliecca paspa-
00TKY HEPTSHBIX MECTOPOXKIAECHUI M CO3IaHNe KOHKYPEHTHOCIOCO0-
HbBIX TEXHOJIOTUI1T HOBOTO MOKOJICHUSI;

cO3IaHue HOBBIX MHTETPUPOBAHHBIX TEXHOJOTUI BO3/IEHCTBUS Ha He-
(bTsIHBIE TIACTBI, OCHOBAHHBIX HA CUHEPIMYECKOM HCMOJIb30BaHUU
(pusnmyeckux, TMAPOIUHAMUYECKHUX, TEPMOJIMHAMUYECKUX, MEXaHUYC-
CKMX U (PU3NKO-XUMNYECKNX 3(PPEKTOB;

COBEPIIIEHCTBOBAHNE KOHCTPYKIIMiI CKBaXKMH, B YACTHOCTU, TOPU3OHTAIIb-
HBIX CKBaXWH C KPYrOBBIMM TPAeKTOPUSIMU HEOOJIBIIOrO paauyca
(100—200 m);

100aIbHBIE MOHUTOPUHT KOJUIEKTOPA: HEMpepbhIBHOE HAOMI0AEHNE 3a
napaMeTpaMy Mpu3a00iHOI 30HbI TPOAYKTUBHOTO TIACTa C MOCIEAY-
IOLIMM TIOCTPOCHUEM KapT, OTPaKalolMX OCOOCHHOCTH W3MEHEHUS
napaMeTpoB KOJIIEKTOpa; OOBEMHBIA MOHUTOPUHI, IIPU KOTOPOM
(OGnmaromapst crielMaJIbHBIM KOHCTPYKLIMSIM KOJIOHH) 3a00M CKBaXKUH
MOXHO pacCMaTpUBaTh KaK 3JICKTPO/IbI, «BXXKUBIEHHBIC» B TEJIO TIJTacTa.

Ocoboe BHMMaHue MpY pealu3alry 3TOI MPOorpaMMbl YAeJIeHO co3da-
HUIO HayYHBIX OCHOB HOBBIX MHHOBAIIMOHHBIX TEXHOJIOTUI 1OOBIYM TeX KaTe-
ropuit HeTH, KOTOpBIE TTPeolIaniaoT B CTPYKTYpe TPYAHOU3BICKAEMBIX 3a-
nacoB. [lpexne Bcero, 3T0 MECTOPOXIEHUS C TSIXKETON BHICOKOBSI3KON He-
(ThI0 1 OOBOTHEHHBIE MECTOPOXKICHUS.

CoznaHbl HaydYHbIe OCHOBBI HOBBIX 3()(eKTUBHBIX TEXHOJIOTHIA pa3padoT-
KM MECTOPOXXICHUI C TSKEIbIMU BIBKUMU He(TIMU. TexHoa0rus 6asupyercs
Ha «ppaKkTaIbHOI» MOMENH, KOTOpasi 00bSICHSIET IMHAMUUYECKHUE CBOMCTBA He-
(b1u, B TOM yucie konedaTeNbHbI XapakTep peJakcaldy BI3KOCTH.

[TosryyeHHbIE TEXHOJIOTMYECKUE PELIeHUsI MTO3BOJISIIOT 1ieJIeHAMPaBIeHHO
YMEHbIIIATh BI3KOCTb TSIKENBIX HedTel, 3(h(eKTUBHO OCYIIECTBISATh cerapa-
LIVIO BOJBI, HE(THU U ra3a, MpeIoTBpallaTh POCT achaabTO-CMOJI0-TTapaHO-
BBIX OTJIOXKEHU.

IloHnMaHue MeXaHU3MOB CHMXKEHUsS BSIBKOCTH HedTell Na€T BO3MOXK-
HOCTh 000CHOBaTh BBIOOP 3(D(HEKTUBHBIX MHTEIPUPOBAHHBIX TEXHOJIOIUIA 13-
BJIEUEHUST BICOKOBSI3KMX HedTell (mapora3oBoe BO3AeHCTBUE HA 3a1€Xb, Bbl-
COKOYACTOTHBIN 3JIEKTPOMArHUTHBIN pa30orpeB OKOJOCKBaXKMHHOW 30HBI T1J1a-
cTa C MOCJeAYIOIINM MPUMEHEHNEeM PacTBOPUTEIS U JIp.).

Kak m3BecTHO, abCOIIOTHOE OOJBIIMHCTBO MECTOPOXICHUI HedTH B
Hallleil cTpaHe 9KCIUTyaTUPYIOTCS C MCIIOJIb30BAHMEM TEXHOJIOTUU TTOIepXKa-
HUS TUIaCTOBOro AaBieHus. [Ipu 3ToM 0OBOAHEHHOCTb MECTOPOXIECHUI, TO
€CTh KOJIMYECTBO BOIBI B TOOBIBAEMOI TIPOMYKIIMH, TIpeBbiinaeT 70%, a Ha He-
KOTOPBIX MECTOPOXKICHUSIX mocTuraeT 96—98%. I1pu IMTeIbHOM UCITONTB30-
BaHUM TEXHOJIOTUU TIOAEPXKAHUS TUIACTOBOTO JaBJICHUS BO/Ia BIOMpAeT Hau-
6oJice TIPOHUIIAEMbIe TIPOILIACTKM, OOXONIsI MeHee MpPOHUIIAaeMble yJacTKH,

.
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30HBI, JIMH3BI, TIe KaK Obl «3aKOHCEPBUPOBAHBI» 3HAUUTEIbHBIE 3aMachl He-
¢ru. I nodbrym 310k He(THU HaI0 HATIPABUTh MOTOKW BOJBI B CJIA0OTIPOHU -
11aeMbl€ TMPOTJIACTKU U 30HBbI.

Yyéusimu MuctutyTa npoodiem Hedtu u raza PAH paspaborana mosu-
MepHo-TejieBasi cuctema «TemrockpuH». HoBas TexHoOI0TUSI (DUBMKO-XUMU-
YECKOro BO3/leicTBUS «TeMITOCKpUH» TIpeaHa3HavYeHa ISl TIOJYyYeHUsT J0-
MOJIHUTEJIbHOI He(PTU U CHUKEHUS OOBOAHEHHOCTU JOOBIBAEMOI MPOIYK-
IIMM Ha MECTOPOXIEHUSX CJOXHOTO TeOJOTMUYECKOro CTPOEHMSI C
HEOJIHOPOIHBIMU TTECYaHO-TJTMHUCTHIMU KOJJIEKTOPAMU, 9KCTUTYaTUPYEMBIX C
MPYMEHEeHUEM METOMOB 3aBOJHEHUS M BCTYMUBIIMX B TTO3IHIO CTAANIO pa3-
paboOTKM ¢ BBICOKOI OOBOIHEHHOCTHIO JOOBIBAEMOI TTPOAYKIIMUA. DTO TEXHO-
JIOTHSI HOBOTO TTOKOJIeHUST. « TeMIOCKPUH» OTHOCUTCS K KaTeTOPUHY TaK Ha3bl-
BaeMbIX «yMHBIX» peareHToB. Cuctema u30oMpaTesibHO BO3ACMCTBYET Ha BbICO-
KOIpOHMIIaeMble OOBOMHEHHBIC TIJIACTBI M YCTPEMJISIETCSI B TIPOILJIACTKU C
MaKCHMaJIbHOM CKOPOCTBIO BBITECHSIONICH He(Th BOIBI, CHUXAs MIPOHUIIAC-
MOCTb 3THMX MPOIJIACTKOB, 4TO OOECreuyuBaeT BbIpaBHMBaHWE Mpobuieit
MPUEMHUCTOCTU CKBaXKMH M TJIacTa, U3MEHsIeT (PWIbTpallMOHHbBIE TTOTOKU. [1o-
JIOOHBIE TIPOIIECCHI MPUBOMIT K CHUXKEHUIO OOBOAHEHHOCTU ITOOBIBaEMOI
MPOAYKIIMU, YBEJIUYEHUIO 00BEMOB JOOBITON HE(TU U MOBBILLIEHUIO HEDTEOT-
Jlayy TIPOIYKTUBHBIX IJIACTOB. TeXHOJIOrWsI UCIbITaHa Ha 34 He(TSIHBIX MeC-
topoxaeHusax Poccun, Kazaxcrana n AzepOaiimkana. K HacTosieMy Bpeme-
HM BbINoIHEHO Gosiee 1000 omepalimii co CKBaKMHAMMU.

BrisBineHbl puznyeckne MeXaHM3Mbl CHIDKEHUsI OOBOTHEHHOCTU He(TU
MpY BOJHOBOM BO3IEHCTBUMU Ha MPOMYKTUBHbBIE TUIACTBI, HAXOJSIIUEeCs Ha
Mo3aHel cTanuu pa3pabotku. [TokazaHo, YTO BOJTHOBOE BO3ACCTBUE aKTUBU-
3UPYeT MPOIeCC pa3rpy3Ku M3OLITOYHBIX HAMPSDKEHUI, HAKAITMBAIOIIMXCS B
TOPHOIA Topojie MpU pa3paboTKe 3ajeXu, 4TO, B CBOIO Oouepe/b, MPUBOIUT K
HEKOTOpPOMY TIepepacrpe/ie/ICHUI0 JIOKAJTbHBIX (PUIbTPALIMOHHBIX TTOTOKOB U
0oJIbIIIEMY OXBaTy TUTacTa 3aBogHeHUeM. [ToydeHHbIe pe3yIbTaThl MOTYT ObITh
HCITIOIb30BaHbI ISl TUIAHUPOBAHUST PAlIMOHAILHOTO MTPUMEHEHUST TEXHOJOTH I
BOJTHOBOTO (BMOpOCECMUYECKOTr0) BO3ICMCTBUSI HA TIPOAYKTUBHBIC TJIACTHI.

He MeHee ciioxHasi CUTyalusl CIOXWIACh B FA30BOM MPOMBILILIEHHOCTH
Poccuu. bonee 30 ner ocHoBHast 1o0ObIYa Tra3a B cTpaHe oOecrieunBaiach 3a
Cu€T 0a30BBIX MECTOPOKIACHUI-TUTaHTOB 3amanHoil Cuoupu — YpeHroncKo-
ro, ZIMGyprckoro, MenBexnero, KOTopble BCTYIIWJIM B CTaIMIO MMaJalolleil 10-
ObIUM U XapaKTePU3YIOTCSI TTOCTOSIHHBIM CHUXXEHHUEM IIJIAaCTOBOTO JIaBJICHUS.
Jlo0ObIva ra3a U3 CECHOMaHCKMX 3aJIeXKell 3TUX MECTOPOXKIECHMM eXKeTOJHO CHU -
kaeTcs Ha 20—25 mup. M3. B To e BpeMsl OCTaTOUHBIE 3aIachl TAK HA3bIBae-
MOTO HM3KOHAIOPHOTO ra3a MpPEBBILAIOT 3 TPJIH. M3,

CoTpygHUKaMU MHCTUTYTa MPOBOMSATCS pabOThI MO co3gaHMI0 3pdek-
TUBHBIX TEXHOJIOTHI1 U3BJIEUEHUST OCTATOUHBIX TUTAHTCKUX 3aI1aCOB CEHOMaH-
CKOTO Ta3a, KOTOpbIe BKJIIOYAIOT:
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HayYHO-METOAMYECKOEe OOOCHOBaHME OLIEHKM 3aracoB HU3KOHAIop-
HOTO rasa;

pa3paboOTKy METOIOJOTMYECKUX OCHOB CO3IAHMSI CUCTEMbI YIIpaBJic-
HUSI U PEryJIMpoOBaHMSI BKCIUIyaTallud MECTOPOXICHUI B MEPUOI Ta-
Jaroleil 1o0bvu;

CO3[aH1E U BHEIPEHKME HOBBIX TEXHOJIOTUIT, 00CCIIEUNBAIOIINX NHTEH-
cupurkanuio 100BYY HU3KOHAIIOPHOTO Ta3a;

pa3paboTKy HayYHBIX OCHOB OKCITIyaTallMM Ta30BBIX CKBAXWH B
OCJTOXKHEHHBIX YCIIOBUSIX (HU3KWE TIJIaCTOBBIE NAaBJICHUS, TecYaHble
MPOOKM, HaJTMYKME BOABI M MEeCKa B MOTOKE Taza U 1p.);

pa3pabOTKy HOBBIX TEXHUYECKUX CPEICTB M TEXHOJIOTMI JOOBIYU U
KOMIIPUMHUPOBAHUS Ta3a, MO3BOJSIOLIMX CYIIECTBEHHO CHU3UTD BEJIM-
YUHY JaBJICHUS Ha 3aBeplUIAIOLIeii CTaluM SKCILTyaTalluu C LeJIblo 10~
BBILIIEHUSI KOHEYHO ra300Taavyu;

CO3[aH1Ee HOBBIX TEXHOJIOTUI SKOJOTUUECKU OE30MMacHOi SKCIUTyaTa-
LIMY MECTOPOXIECHUI B MEepUO[ MaJarolleil 100bu;

MpoBeeHNe (PYHIaAMEHTATbHBIX TEOPETUYECKUX U DKCIIEPUMEHTATb-
HbBIX MCCJIEIOBAHUIA 10 U3YUYEHUIO OCOOEHHOCTE IBVXKEHUS Ta30XKU/I-
KOCTHBIX CMeCeil B TOPUCTBIX CPelaX, BEPTUKAJIBbHBIX U TOPU30HTAIb-
HBIX TpyOax, MeXxaHM3Ma 3allleMJIEHUs ra3a BHeIPSIoLIeiics BOOOM U
BBITECHEHHUS BOJBI I'a30M B MOPUCTHIX Cpelax, YCJIAOBUM U MeXaHU3Ma
pa3pylleHUs IJIacTa-KOJUIEKTOpa MPU PasIUYHbIX I€0JOr0-IIPOMbBIC-
JIOBBIX XapaKTepUCTUKAX;

co3faHre OMBITHBIX IMOJUTOHOB Ha OOBEKTaX JTOOBIYM CEHOMAHCKOTO
raza 3anagHoit Cubupu (B IIepByIO odepeab Ha MecTopoxkaeHn Me-
BeXbe) I anpoOalMyd HOBBIX TEXHUYECKUX CPEICTB M TEXHOJOIMi
M3BJICYCHMST HU3KOHAIOPHOTO Ta3a.

MaremaTuueckoe MOJASIMPOBAHUE TEUYEHMS JUCTIEPCHO-KOIbIIEBOTO MO~
TOKa Ta30>KMJIKOCTHOW CMECHU B KOJIbILIEBOM KaHaJle TO3BOJIMJIO CO3MaTh TeX-
HOJIOTUHM, obecIeynBalolie MOArOTOBKY K TPAHCIOPTY HU3KOHATIOPHOTO
rasa Ha yCThe€ CKBaXXMHBI. JI00bIlYa HM3KOHATIOPHOTO Ta3a COMPOBOXKIACTCS
BBIHOCOM OOJIBIINX 00hEMOB BOIBIL. [IpemiokeHa KOHCTPYKIINUS TPEXCTYIICH-
YaTOT0 KOHUYECKOIO cerapaTopa, KOTOphlii odoecrieunBaeT 3G @GEeKTUBHOE OT-
JieJIeHUE BOABI OT rasa.

He meHee BaxkHOI 1Tpo0OIeMoii siBjsieTcst 100bIYa ra3oB, COACPXKAILMX Ce-
poBonopos. [lokazaHHbIe 3amachl raza ACTpPaXaHCKOTO Ta30KOHIIEHCATHOTO
MECTOPOXICHMS MPEBIIAOT 3,2 MiIpa. M3. OCHOBHAS 0COOEHHOCTh MECTO-
pOXIeHUsT — TOBBIIIEHHOE colep:KaHue cepoBomopona. Ha momo H2S mpn-
xoautcs 6oiee 25%. Jyig oTaeneHus CEpOBOIOPOIA OT MeTaHa MOCTPOEH ra-
30XMMHUYECKUIT KOMILIEKC, TIPOM3BOAUTEIBLHOCTE KOTOporo 12 mipa. M3, Otn
00BEMBI OIIPEACISIOT M TEMIThI JOOBIUM Ta3a.

.
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OTKpbITHE MO MPOrHo3aM yyeHbiXx PAH Tpex HOBBIX MEeCTOPOXIEHUI B
npesenax ACTpaxaHCKOTO KapOOHAaTHOTO MacCUBa MO3BOJIMJIO YBEJIUYUTD 3a-
machl raza g0 o 5 TpjaH M3. OgHaKo yBeIuyeHHe JOOBIUM CAEPXKUBAIOCH OT-
cyTcTBUEM 2(PGHEKTUBHBIX TEXHOJIOTUI cernapaluu cepoBOIOpoaa OT OCHOB-
HOW METaHOBOW MPOAYKLWU.

CoBmectHo ¢ HTLL «DHI'O» pazpaboraHa opurmHaibHasi CBEPX3BYKO-
Bast «3S»-TEeXHOJIOTUS cenapalvu yriieBOAOPOIHbIX cMeceil. TexHomorus 6a-
3UpPYETCsl HA COBPEMEHHOI a3poIMHAMMKE, Ta30BOI TMHAMUKE, TEOPUU yaap-
HbBIX BOJIH, TEPMOJAMHAMUKE U Teopuu (ha30BbIX MPEBPaIEHUI YTIIIeBOIOPO/I-
HbIX cMmeceil. «3S»-TexHosorusi o0JafaeT psSAOM MPEeUMYLIECTB IO
CPaBHEHMIO C TPATUIIMOHHBIMU TEXHOJIOTUSIMU CeIapaluy yriieBOJOPOAOB U3
npupoaHoro raza. OHa UCIOIb3yeTCs ISl pellieHusl CAeAYIOINX 3a1a4 ra3o-
BOI MPOMBILIJIEHHOCTU: MOJArOTOBKA ra3a K TPAHCIIOPTUPOBKE (eTuapaTaus
U BbIIEJIEHUE TKENBIX YIJIEBOJOPOIOB); cenapalus npornaH-0yTaHa; cenapa-
1IMs1 CepOBOAOPO/IA U YIJIEKUCIIOTO Ta3a OT MeTaHa; BblJeJeHUEe dTaHa; CXKU-
>XeHue cepoBoaopona. PelieHrne npoOaemMbl cenapaluy cepoBoI0poaa HEMo-
CPEeACTBEHHO Ha YCThe CKBaXXMHBI, HU3Kasi CTOMMOCTb YCTAaHOBKHU (OHA B Jie-
CSITKU pa3 MEHble CTOMMOCTHM 3aBOJia) MO3BOJISIT CYLIECTBEHHO YBEJIMYUTh
OOBIYY Tra3a B mpeneiax ACTpaxaHCKOro KapOOHaTHOTO MaccuBa.

Pecypchl MeTaHa B ra3orujapaTHbIX MECTOPOXIEHMSIX TMPEBBIIIAIOT Ha
MOPSIIOK COBOKYITHbBIE 3arachl ra3a BCeX OTKPBITBIX HA CETOAHSIIHUMN TeHb
MecTopoxaeHui. JloOblya ra3a U3 rTuaApaTHbIX MECTOPOXIEHUI, HECMOTPS Ha
HEKOTOpOE MPOJBWXEHUE, 10 CUX MOP paccMaTpuBaeTcsl Kak npodjiema oT-
nanéHHoro Oymymiero. IlpemioxkeH HOBBIII MOAXOH, KOTOPBIA MOXKET ObITh
OCHOBOI1 OyayIIeil TeXHOJOTMU pa3paboTKM TMAPATHBIX 3ajexeil. DKcrnepu-
MEHTaJIbHbIC MCCJIEIOBAaHUS TTOKA3aJIM BO3MOXHOCTbh 3aMellIeHUs] MeTaHa Ta-
30BBIX TMIPATOB YIJIEKUCTBIM ra3oM. [lojrydeHbl onTUMaIbHbIE PEXXUMBI Bbl-
TECHEHMSI U U3MEPEHbI XapaKTepHble BpeMeHa mpoliecca. [1pu 3ToM o1HOBpe-
MEHHO pelIaeTcs nmpoodiemMa KOHCEpPBAllMU TMTAaHTCKUX OOBEMOB YIJIEKUCIIOTO
rasza, KOTOpbIii, KAK U3BECTHO, CYLIECTBEHHO BJIMSIET HA TEMIIbI [JI0OAJIbHOTO
MOTETJICHUSI.

MHHOBaLIMOHHBIE TEXHOJIOTMU TOJDKHBI OTBeYaTh TpeOOBaHUSIM 3 dheK-
TUBHOTO Pa3BUTHUs HedTErazoBoro KOMILUIEKCA M COYETATh BBHICOKWE TEMITbI
oTOopa He(GTU MpU pa3padbOTKe MECTOPOXKIECHUI C pallMOHAIbHBIM UCIOIb30-
BaHMEM 3aIlacoB YIJIEBOAOPOIHOTO ChIpbsi. OHU TOKHBI UCKIIFOUUTH OOBOI-
HEHUE CKBaXXWH, Pe3KOe MajieHue TUIaCTOBOTO JaBJIeHUsI, era3aiuo HedTH,
a Takxe o0ecIleunTb BO3MOXHO OoJiee IJIUTebHOe COoxpaHeHue (a3oBOi
MPOHUIIAEMOCTU YU MaKCUMAaJIbHYIO CTENEeHb U3BJICUeHUs HeTH.

PaspabGoranbl HOBBIe TIPUHLMUITEI 3D TeoJ0rn4eckoro u TMapOguHAMM--
YECKOTO MOJIEJIMPOBAHMSI TPOLIECCOB Pa3pabOTKU MECTOPOXIEHUN HedTH,
raza u KOHJIeHcaTa ¢ TpyIHOM3BJIEKAEMbIMM 3allacCaMU, YUUThIBAIOIINE HEOI-
HOPOJHOCTb M aHU30TPOTNIO KOJUIEKTOPCKUX CBOMCTB, XapakTep cMauyuBae-
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MOCTH MOPOJbl GIIOMAAMU, TUCTEPE3UC KAMWIISIPHOTO JAaBJIE€HUS, HEHbIOTO-
HOBCKYIO PeoJioruto HedTeit, CTPyKTypy W paclpeleeHUue OCTaTOUHO He-
dtu.

PasBuTa 00061IEHHASI TEPMOTUAPOAUHAMUYECKAS] TEOPUSI MHOTO(Da3HOM
(bunbTpanm yrieBogopoaIHbIX CMeceil Kak OCHOBA ISl BHECEHUSI HOBBIX 3Ha-
HUI B TMAPOAMHAMUYECKUE MOJIETN Pa3pabOTKN MECTOPOXKIEHUI YIIeBOI0-
POIOB 1 HOBbIE MMMOPTO3aMEIlAIoINe OTEeUECTBEHHbIE MTPOrpaMMHbIE MPO-
JYKTBHI.

VYHUKalbHBIE BO3MOXHOCTHA KOMIBIOTEPHBIX TEXHOJOTUN TTO3BOJISIIOT
00ecCreYuTh 3HAaUUTEIbHOE MPOJABUKEHUE B PA3BUTUM METOJOB TPEXMEPHOTO
TUAPOAMHAMUYECKOTO MOJICIMPOBAHUSI 1 aJIcKBaTHOW UMUTAIIMN XXU3HEHHO-
ro LMKIa pa3padoTKy HePTIHBIX M Ta30BbIX MECTOPOXIAeHUIi. B couetanum ¢
MHTErPUPOBAHHBIM MYJbTUAUCIUIUIMHAPHBIM TOAXOAOM K IpobjiieMaM pas-
PabOTKU MECTOPOXKIEHUI M000HOE MOIETMPOBAHUE U MOHUTOPUHT €T0 pea-
JI3alMY TIO3BOJIAIOT TOJMYYUTh 3(MGMEKT, CPaBHUMBINH WM TPEBBIIAIOIINI
pe3ynbTaThl IPUMEHEHUSI «TPETUYHBIX» METONOB MOBBILICHUSI He(pTEOTIAYN
TJIACTOB.

HoBbIM HampaBieHHeM B (DU3UKO-XUMHWYECKON TMAPOIMHAMUKE SIBJISI-
€TCsl TeOpUsl HEYCTOMUYMBBLIX PEXMMOB TEUEHMIl ra30KOHIEHCATHBIX M Ta3o-
HedTsHBIX cMeceil. TeopeTuuecku IoKa3aHo, YTO TTpU (DUIbTPALIMY Ta30XKU -
KOCTHBIX cMecell ¢ (ha30BBIM IEPEXOJOM B paMKaX KJIaCCHMUECKUX Mopeleit
BO3HUKAIOT 00JIaCTU, Tle TPYAHO MPUHSTH OKOHYATENbHbIE pElIeHUs. DTU
00J1acTH Ha MPAKTHUKE MPUYPOUYEHBI K OKOJIOCKBaXKMHHBIM 30HAM T'a30KOH-
JIEHCATHBIX U He(TeTa30BbIX MECTOPOXIEeHUI. B 001acTsIX HEyCTOMUMBOCTH
BO3HUKAIOT Pa3HOOOpA3HbIe HEKJIACCUUYECKUE PEXXKUMbI TEUEHUI OCLIMILIUPY-
folIero xapakrepa. DpdeKTbl HepaBHOBECHOCTH (Da30BLIX ITEPEX0I0B, KaITI-
JIAPHOW peJlakcallid W Ipyrue, OOBIYHO MpPeHeOpeXMMO Majble, B 00JacTIX
HEeYCTOMYMBOCTU HAUMHAIOT UTPaTh TOMUHUPYIOLIYIO poJib. PazBuras teopust
MO3BOJISIET ONMKUCATh OCHWLISITOPHBIE PEXXMMbI pabOThl CKBaXKMH, HabJt01a10-
1IMecs Ha MpaKTUKe, U pa3paboTaTh HOBbIE METOIBI UCCJIETOBAHMS Ta30KOH-
JIEHCATHBIX CKBaXKMH.

C MoMOIIIbIO Pa3IMYHbIX KPUTEPHUEB XaOTHU3allMU UCCIEIyeTCss TUHAMU-
Ka TIEpeXOJIOB «XaoC — IOPSIIOK» B TPOIIECCe IKCIUTyaTallu MECTOPOXKIE-
HUit. DTO MO3BOJISIET CO3aTh METOIbI KOHTPOJISI COCTOSTHUSI CUCTEMHBIX CBSI-
3eif 1 pa3paboTaTh TEXHOJIOTUHU YIIPABICHUS SHEPTETUKON MECTOPOXKICHUS.

CoueTaHne 3TMX MCCIIEOBAaHUI C COBPEMEHHBIMM METOIAMU aHau3a
LIYMOBOI COCTAaBJISIIONIE BPpeMEHHBIX PSIIOB TEXHOJOTMUECKUX MapaMeTpoB
JMA€T BO3MOXHOCTb pa3paboraTh 3(G(EKTUBHBIN KOMIUIEKC IUArHOCTUKHU
MPUPOIHBIX PE3ePBYapoOB B MPOIIECCe IKCIUTyaTallui MECTOPOXKACHUN HehTH
M Taza ISl ONTUMAJILHOIO YMpaBieHus TMpolieccoM pa3pabotku. [Tpu atom
ONnpe/iesisieTCs DBOMIONMSI BO BpEMEHU UMEHHO TeX MapaMeTpoB IulacTa U yr-
JIEBOIOPOHOM CHCTEMBI, KOTOPbIe OTBETCTBEHHBI 3a JUHAMHUKY MHOTO(Ma3-
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Hoil dunbTpauuu. [TogoOHbI MOAXOM MO3BOJSIET OLIEHUTh d(PHEKTUBHOCTD
MPUMEHEHUsI BTOPUYHBIX METOJIOB TMPU pa3pabOTKe MECTOPOKIACHUM.

DyHnaMeHTadbHbIe PAOOTHI MOKA3bIBAIOT BO3MOXHOCThL Iepexojaa OT
TPaIULIMOHHBIX TEXHOJOTUI pa3padOTK1 HE(DTSIHBIX U Ta30BbIX MECTOPOXKIE-
HUII K CO3MAHUIO TEXHOJIOTMI YIpPaBJIEHUS SHEPTeTUKON MeCTOPOXICHMUSI,
MEXaHM3MOB 1 CITOCOOOB YITpaBJIeHUs YIJIeBOAOPOAHOIM cucteMoii. [Ipu aTtom
HEOOXOJMMO COXPAaHUTh MEepBOHAYATbHBIE YCIOBUSI HEYCTONUMBOTO paBHOBE-
cusi cuctembl, (h)OPMUPOBABIIIECICS MUJIJTMOHBI JIET W TIO3BOJISIIONIEH MaKCH-
MaJIbHO MCIOJIb30BaTh COOCTBEHHYIO SHEPTUIO CUCTEMbI, KOHTPOJIMPOBATh, a
BO3MOXKHO, W YIPaBJsATh (ha30BbIM COCTOSIHUEM YIJIEBOIOPOAHON CUCTEMBI.

CoBpeMeHHBII 3Tall pa3BUTHUs yYEeHUsT O HE(PTU U Taze MepekuBaeT Ie-
pesloMHBbIIE MOMeHT. OH BbI3BaH HEBUIAHHBIM pa3MaxoM KOMITbIOTEpPU3ALINU
1 MH(OpMaTU3alMKu Beell MHMPACTPYKTYPhl, CBA3AHHON C TIOUCKOM, Pa3Beli-
KOI M pa3paboTKON HEMTIHBIX U rA30BbIX MECTOPOXKIECHUI, BHEIPECHUEM J10-
CTIKeHMI (pyHIaMEHTaIbHBIX pa3pa00TOK B TEXHUKY U TEXHOJIOTUIO TOOBIYH,
TpaHCIopTa 1 MnepepadboTKu HePTH U raza, YTo JaeT BO3MOXKHOCTh MepeiTH K
WHHOBAILIMOHHOMY 3TaIly pa3BUTHUSI He(TSIHON U ra30BOW MPOMBILIJIEHHOCTH
Poccuu.
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JNHAMUKA, PECYPCBI 1 ®AKTOPbBI PUCKA
KPUOJMNTO30HBI APKTUKH

B.II. Meavnuxoe’4, JI.C. JIpo3doe®3 4, B.B. Ilenoun’
ITiomenckuit Hayunblii LeHTp CO PAH (Tiom. HII CO PAH)
2Wucrutyt kpuocdepsl 3eman CO PAH (MK3 CO PAH)
3Poccuiickuit FocyaapcTBEHHbBII Te0I0ropa3Bel0YHbl YHUBEPCUTET
(MTPU—-PITPY)
4TroMeHCKMit rocyrapcTBeHHbIN HedTerasosblit yausepcutetr (TioMHIY)

Baenenne

IMonoxenue 3eman B CoHEYHOI CUCTEME U MOSIBJICHUE Y HEe B Te0JI0-
TUYECKOM TIPOIUIOM aTMocdepbl cO3dalM YCIOBUS, TP KOTOPHIX I'paHUIIa
(azoBbIx mepexonoB Bojawl (t°~ 0°C) Ha 3HAYUTEILHON YacTU CYIIU U He3Ha-
YUATEJIbHOU (IIPUOPEKHOIT) YaCTU MOPCKOTO 11ie/Ib(a OIyCKaeTcsl B IuTochepy,
00pa3yst Ce30HHbIE WK MHOroJjieTHeMep3iblie Toniu (MMT). 3aBucuMOCTb
(opmupoBaHust cocTostHUS U CTPYKTYphl MMT OT acTpoHOMUYECKHUX, KJIMMa-
TUYECKUX U Te€0JIOro-reorpadmyecKux IpuinH, a TakKe OT 9KpaHHBIX 2PdeK-
TOB, TipuaaeT npoueccaM popmupoBanust MMT 1 0coGeHHOCTSIM MX COCTOSI-
HUS Y CBOMCTB — BEPOSITHOCTHBIN XapakTep [MenbHuKOB, [Ipo3noB, Mainkosa,
2009]. JocTtoBepHble Teojlornyeckue MpUu3Haky CyIIECTBOBAHUSI MEP3JIOThI Ha
3emiie GUKCUPYIOTCST Ha MPOTSKEHUU MPUMEPHO | MIIPA. JIeT, a pa3pO3HEHHbIE
TIPU3HAKN OTHOCSITCS K elllé OoJiee IpeBHUM 3ItoxaM — 2—2.5 mupx et [Me-
JIbHUKOB, 2014].

JIén Bo BcesneHHOI#t cyniecTBoBa 33010 A0 MOSIBICHUST 3eMJIM U TaK
WY WHaYe yJacTBOBaJl B € (hOpMUPOBAHUU KaK HEOECHOTO Tejla M TUTAHEeTHI,
BBICTYIIAsl TIO OTHOLIEHMIO K Hell KaK 3JeMeHT OOlell TUIepcucTeMbl, KOTO-
pbIii, TIepeceKasich COBPEMEHHBIMU 36MHBIMU T'€OCUCTEMaMU, 3BOJTIOLIMOHM-
pyeT, obpasys B IIeJIOM OTPUIIATEILHO-TeMIIepaTypHbIe TTOACUCTEMBI B JIUTO-
cdepe, ruapocdepe, atMmochepe U Ha MOBEPXHOCTIX pasnaena. ['paHUIIbI 3TUX
MOJACUCTEM TOCTOSIHHO MMIPUPYIOT, YTO (PUKCHUPYETCS MO CMEIIEHHUIO 30H
(azoBbIX MepexonoB. JlaBHO M OOIIEM3BECTHHI YCIOBUS (DAa30BBIX MEPEX00B
JIbJIa TIPY OTpULATEIbHBIX TeMIlepaTypax, HO HaKallJMBalolldecs B MOCIe-
HUE ToJibl JaHHBIE TOBOPST, YTO peajibHasl TIyOMHA MTPOHUKHOBEHMSI KPUO-
TeHHBIX TIPOLIECCOB CYIIECTBEHHO TIIy0Xe HYJIEeBOM M30TEpPMBI — 3TO TIyOMHA
pacrpocTpaHeHusl B IMTochepe U B OKeaHaX ra30BbIX THAPATOB, CO3AAIOIINX
TOPU30HTHI MOJIOXUTEIbHO-TEMIIEPATypPHOI KPUOJIUTO30HKI. BaxkHo, 4TO 3Ta
yacTh Kpruochepbl 3eMIM He 3aBUCUT OT COBPEMEHHOTO KiiMMaTa, aCTPOHO-
MMUYECKUX MapaMeTpoB M JaHAIA(THBIX YCIOBUIA, & KOHTPOJIUPYETCS OT Ma-
JICO- I COBPEMEHHBIMU TEPMOOAPUYECKUMHU YCIOBUSAMU. TONBKO 2% Ta30BbIX
TUIPATOB MPUYPOUEHBI K KOHTMHEHTaM, a 98% — K akBaTOpusIM: TITyOOKO-
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BOAHBIM o3epaM Tuna baiikayna, MopsiM U okeaHam. Takum oOpa3oM, C OT-
KPBITUEM TIPUPOAHBIX Ta30THUAPATOB 30HOW PACHpPOCTPAHEHUs] KPUOTEHHBIX
oOpa3oBaHUil B 3eMHOI KOpe — cTajia Bcs miaHeTa 3emist [Melnikov, Droz-
dov, 2006].

YcpenHEHHbBIE MpeACTaBIeHUsI O CTPYKType Kpuochepbl MOXHO COCTa-
BUTH 1o puc. 1. Tponocdepa, B Kotopoii coaepxutcst 10 90% armochdepHoit
BJIard UMeEET TOMIIMHY OT 8—10 KM B TIOJISIpHBIX 001acTsIx 10 16—18 KM B 3K-
BaropuasibHoM. [ToBepxHOCTHAst Kprocdepa (JieAHUKU, MOPCKOI JIEM) U TO/I-
3eMHas1 Kpuocdepa (BeUHOMEP3IIble MM MHOTOJIETHEMEP3JIbIE TOPHbIE ITOPOIbI
COCPEeIOTOYEHbl B OCHOBHOM B APKTUKE MU AHTAPKTHUKE W JIMIIb OrpaHUYEH-
HO — B TOPHBIX pailoHaX yMEPEHHBIX U HU3KUX IIMUPOT [MenabHukoB, 2014].
T. 0. 04EBUIHO, YTO OCHOBHBIM COCPENOTOUEHUEM BEUHON MEP3TOThI, KaK Teo-
JIOTUYECKOro obpazoBaHusl siBisieTcs: Apkrudeckass 1 CyOapKThueckasi 30Hbl
CesepHoro nojyiapusi. AHTapKTHKa — 3TO TTPEeUMYIIECTBEHHO 30Ha TTOKPOB-
HOTO OJIefIeHEeHUSI TOPHBIE TIOPOIbI, TI0J] KOTOPBIM HaXOISTCSI KaK B MEP3IIOM,
Tak U B TAJIOM COCTOSIHUM.

XapakTepucTuieckasi 0co- a
OEHHOCTb Kpuochepbl — eé 0% |Sxsochepa
LUKJINYECKas  JTUHAMUYHOCTb. >
Hcropus 3emiii — 3TO B TOM — Tepmocpepa
YUCJIE W HEIpEepbIBHAS CMeEHa 80T ~=70°C  gg+
JIEAHUKOBBIX 30X U MEXJIEAHU- —
. o 60 460 °C Me3ocdepa
KOBUI1 DPa3HOU TIPOJOJIKUATEIb-
HOCTM W WHTEHCUBHOCTH, C 0 401
KPYMHEUIINMU U3 KOTOPBIX CBSI- 0] 80T Crparocdepa
3bIBAIOT M OMOTUYECKUE TIepe- 1 Mogepxiocs
o Lo ol ponocdepa eMnun
CTPOMKH. YK€ BTOpOE CTOJIeTHE 0
IUTMUTCH  BOCXOMSIILIMI TeMmrepa- o 6
TypHBIi ¢ rpagueHToMm 0,6...0,7° 8T cer
lopHas mepanoTa
3a cTo Jer HabomogeHus. I[lpu Nennvkosbie uTsi Tponocpepa
I
STOM JIUILLB 34 [IOCTIEAHEE AECSTH- Hanean Mosepxocts
PENHBIE | MOPCKME NbAb! 3emnn
JIETUE M3-3a HAJIOXEHUS] KIuma- O Wt mrocoeps
TUYCCKUX q)ﬂyKTyaL[I/ll/I pasHon Egsuc‘:::ea:lgﬁgm NuTocdepa
MPOAOJKUTEIBHOCTH  CPEIHSIS -51

TeMIepaTypa BO3AyXa IMOBBICH- g ¢ Kpunocdepa 3eman B BepTHKaALHOM pas-
JJaCb Ha HECCKOJIbKO OECATBIX pese:

rpanyca. BrbisiBieHue Bcex cooT-  a- HaJl MOBEPXHOCTbIO 3emni; 6 — Ha ioBepxHOCTH 3eMi 1

BETCTBYIOILIINX 3aKOHOMEPHO- nox Heii.

CTell — 3ajada MC)KI[I/ICU,I/IH.HH: Puc. 1. Kpuocdepa 3em1u B BepTUKAILHOM

HAapHBIX HAYYHBIX UCCICAOBAHNMN  ya3pe3e (g) Hag moBepxHOCTBIO Semin, (6) Ha

[[TaBnoB, Maskosa, 2009, 2010].  popepxnoctn 3emmn, (6) B mrocdepe u ruapo-
ctepe [Meabnukos 2014]
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OpHako B TOC/HeAHWE ToAbl Ojaromapsi >XKypHalucTaM WM TMOJUTUKaM
nmpobjieMa M3MEHEeHUsT KiiMMaTa cTajia OOJIbllle CIEeKYIITUBHOM, YeM Hayd-
HOI, a KaTacTpo(pUUeCKUe <«IIPOrHO3bI» MEHSIOTCSI ¢ TOUHOCTHIO A0 HA000-
pot. Tpunuath ¢ HebobIMM JieT Hazan B CLLIA oueHb yOoeaUTeTbHO «I0Ka-
3bIBajIaCh» HEM30eXXHOCTh JIEAHUKOBOTO nepuoaa [Ponte, 1976] u uenecood-
pa3HOCTb Tiepee3na B Oosiee Teruible paiioHbl. Cremyiomiash HalrymeBIIast
«Hobenesckas» kuura [Top, 2007] c erie 6oblieit yoeAuTeTbHOCThIO «J0Ka-
3pIBaeT» Tpsayinee norerieHue. Crpactu Hakanisitorest [JlemoBoe rodowutie
2009], u xota poccuiickuii CeBep elI€ He MPOTpesics 10 YPOBHS MHKa Teruia,
KOTOpbIit Habmonascs B 1935—1942 rr., 6oraThlii yrjieBonopogaMu ApKTuie-
CKWIf pETMOH MOMEHTAJIbHO CTajl apeHOl BO30OHOBIIUXCS CTAPBIX TEPPUTO-
puaNbHbIX TIpUTs3anuii (puc. 2). OTcranBas CBOUM MHTepechl, Poccus mpuiio-
JKUJIa KOJoCCaabHbIe YCUIINSL ISl TPOBEAEHUSI CIIeUaTbHBIX TTyOOKOBOMIHBIX
uccienoBannii B CeBepHoM JlemoBUTOM oKeaHe JJisi 0OOCHOBAHUS T€OJIOTH-
YECKUX CTPYKTYp MOJABOIHOrO xpedra JIoMOHOCOBA KaK MPOMOLKEHMST POC-
CUICKOTO apKTUYECKOTO 1ieibda.

HOPBEIrvs

Puc. 2. Teppuropun nputsazanus APpKTHYECKHX CTPaH
[I'pedouoB Jderimkosuu 2009]
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Beunas mep3snota B Poccuu

B Poccuiickoit Denepalii KpUOJIUTO30HA 3aHUMAET 2/3 TEpPUTOPUH.
OTO ceBepHBbIE U CeBEPO-BOCTOUHBIE perMoHbl Poccuu, B Tipenenax KOTOPhIX
MPUTIOBEPXHOCTHAS YaCTh 3€MHOUM KOpPbl YACTUYHO WM TOJHOCTBIO TIpe.i-
CTaBjieHa OTpUIIATEIbHO TeMIIepaTypHbIMU TOPHBIMU TOPOJAMMU, COAEpKa-
UMY JIe/ISTHbIE BKJIIOUeHUsI. B GOJIbIIIMHCTBE CBOEM — 3TO MaJI0 OCBOEHHbBIE
PEruoHbI C CYPOBBIMU MPUPOJHBIMU YCIOBUSIMU. DKOHOMUKA ITUX PETMOHOB
CBSI3aHAa B OCHOBHOM JIM0O C TPaJIMIIMOHHON KMU3HEIESATEbHOCTbIO, JTM0O C
pa3paboTKOI MECTOPOXKACHUH MOJIe3HbIX NCKoTaeMbIX. OOBIYHO TeOKPHOJIO-
TMYecKuid (HakTop OCTIOXHSIET XO3SIUCTBEHHYIO NESTeJIbHOCTh, HO WMHOTAA
Mep3JIoTa BBICTYIAET KakK OJaronpusITHBIN (akTop, ciaras HaJaeXXHble OCHO-
BaHUs, 00pa3ysl BOAOYIOPbl U CHUXasi MUTPALIMOHHYIO aKTUBHOCTb 3arpsis3-
HSIIOIIMX BELIECTB.

OcHoBHbIMUM XapakTepuctTukamu MMT SBISIIOTCS MOIIHOCTb, CILJIOLI-
HOCTb paclpoCTpaHEeHUsI, TEMIIepaTypa, JbAUCTOCTh, TUTOJOTUYECKUE U TETl-
Jiohr3nyeckrue CBONCTBA TPYHTOB, 9K30T€HHbIE TEOJIOTMYECKUE TMPOLIECChI.
3aCoJIeHHOCTh TPYHTOB YacTO OIpEAesieT COCTOSIHME MOPOoJI MPU OTpuliaTe-
JIbHBIX TeMIeparypax u o0pa3oBaHME B HUX T.H. KPUOIIITOB.

C Mep3/IbIMU TTOPOAAMU CBSI3aH CJIOXHBIN KoMITIeKc. TeXxHOreHHoe BO3-
NeiicTBUE, KaK MPaBUIO, PE3KO YCKOPSIET 1ECTPYKTUBHBIE 3K30T€HHbBIE T€0JI0-
TMYeCKUe TPOIIECCHI, TOBOJIS UX 0 KaTacTpo(hUIECKO aKTUBHOCTH, OCOOCH-
HO, €CJIM TIPOUCXOAMT Jerpafalnsi CUIbHOJBAUCTBIX PBIXJIBIX TOPHBIX TTOPO/T
WJIY BbITaMBaHUE TaK Ha3bIBAEMOT'O JIEJIOBOTO KOMILIEKCA U IJIACTOBBIX JIBAOB.

30Ha CIUIOLIHOM Mep3JIOThl Hambosee obommpHa (puc. 3). Ha paBHmHax
EBporieiickom ceBepa Poccuu oHa MpoOTSTUBAETCS TMOJIOCON IIMPUHOIO
100...200 xm Booab Mopckoro nooepexnsa. B 3anagHo-Cubupckoii HU3MeH-
HOCTHU €€ [0XKHas rpaHuIla TPUMEPHO COBMA/IAET C MOJSIPHBIM Kpyrom, B Boc-
toyHoi Cubupu u SIKyTuu oHa omyckaeTcsl 10 upoThl balikana.

30Ha MpepbIBUCTOM Mep3/0Thl Ha EBporeiickoM ceBepe MpoTsSruBacTcst
OYEeHb Y3KOH ITOJIOCKOM, pacimmpsieTcs B 3anagHoil CuOupy 10 HECKOJIBKMX
COTEH KWIoMeTpoB. BocTouHee TpepbIBUCTasi Mep3joTa TpUypoyeHa B
OCHOBHOM K MEXTOPHBIM BIaJWHAM M TTPUMOPCKUM paBHUHAM IoxkHee 60-it
rnapasuiesiu.

OcTpoBHasl U PeJKOOCTPOBHASI MEP3JIOTa PACIPOCTPAHEHA 0 LIUPOThI
nossipHoro kpyra B EBpone, no 60-it mapautenu B 3amagHoit Cubupu. B 60-
Jiee BOCTOUHBIX pailoHax 30HA €€ PaclpOCTPAHEHMSI OMYCKAETCs 10 HOXHOM
rpaHuiibl PO.

CrietiuuyeckuM oOpa3oBaHUEM SIBJISIETCS] TaK Ha3blBaeMbIe PETUKTO-
BbIe MHOTIJIETHEMEP3JIble TOPObI, 3aJleralollie Ha MIyOMHEe OT ACCSITKOB 110
COTEH METPOB HUXKE MOBEPXHOCTU 3eMJIU, WJIN OTAEJEHHbIE TOPU3OHTAMU Ta-
JIBIX (MEXXMEP3JIOTHBIX) TIOPOJI OT BhIILIEJIeXalllel MOBEepXHOCTHON COBPEMEH-
HOW MEp3JI0THI.
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Puc. 3. MuoroseTHsisi Mep3iota B Poccun: mpocTpaHCTBeHHOE pacnpocTpaHeHue,
JIBAMCTOCTb, TEMIIEPATYPA HA TIyOHMHE HYJEBBIX CE30HHBIX AMILIUTY
[by E.S.Melnikov, K.A.Kondratieva, G.F.Gravis]

ITo cooTHoMIeHNIO BpeMeH! uX (hOPMUPOBAHUSI CO BpEMEHEM HaKoTIlIe-
HUSI MUHEPaJIbHOM M OmoreHHoi cocrapisaoimnx MMT nonpasnensiioTcs: Ha
CUHTEHETUYeCKHe 1 dMUTeHeTnYeckre. B OOIbIIMHCTBE CBOEM Mep3Jible TOJ-
1A MMEIOT BMUKPUOTEHHOE MPOMCXOXIEHME, T. €. B IMOXY IMOXOJOJaHMS
MpoMep3aJiv paHee HaKOMUBILIMeCs] WK oOpasoBasiinecs: rpyHThl. Coaepxa-
HUE JIba B 3TUX IPYHTaX OOBIYHO MPUMEPHO COOTBETCTBYET TOMY KOJIMYECT-
BY, BOJIbI, KOTOPOE COAEPKAIOCh B HUX /10 MpoMep3aHusi. B HEKOTOpBIX ciy-
yasix CO3Mal0TCsl YCIOBUSI JUIsl Tepepaciipe/iesieHus] Biaru 1no paspesy B pe3y-
JIbTaTe TIPMBHOCA JOMOJHUTENbHOM BiIarn K (POHTY IpPOMEp3aHus I10
BOJIOHOCHBIM TOPU30HTaM. B 3TOM ciyyae B Ipomep3arollieil ToJIe ropHbIX
MopoJ 00pas3yroTCsl TUIACTHI JIbJa, TOJIIWHONW OT NECATKOB CAHTUMETPOB JIO
NECSITKOB MeTPOB (puc. 4). [laneko He Bceraa UMeroTcsl HalgKHbIe reolornye-
cKue 1 JaHamadTHbIe TTPU3HAKKY HAJIMYMS TIIACTOBBIX JIBIOB B TOJIIIE MEP3-
JIOTBI, U OYEBUIHBIMU OHU CTAHOBSITCS JIUIIb OyIy4r TaK WK MHAYe 3aTPOHY-
THI TIpolieccamMu paspyiueHus [Xomyrtos, Jleitoman, Anapeena, 2012].

CUHIeHEeTUYECKU MEP3JIble TOJIIM MPOMEP3IM MapalieIbHO ¢ HAKOI-
JIEHeM MUHepaJTbHBIX U/WUIN OMOTeHHBIX TTopoa. K HUM OTHOCATCSI MOJIObIE
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Puc. 4. IlnacroBbie Jbabl: A — IUTACT JIbJa MOLIHOCTBIO HECKOJIBKO
METPOB MPaKTUYECKU HEMOCPEIACTBEHHO MO/ IPYHTaAMM ACSITEIBHOIO
ciosi; b — obpazoBaHue TepMOIIMpPKa Ha MECTE BBITAMBAIOIIETO ILJIac-
TOBOTO JIbIa

Thermokarst in

ice wedges
(photo from helicopter)

Photo by
M.ZKanevsky

I ck ice wedge (3 m) |
—

~fos - AL A
Ground ice wedges at
Bolvanskii peninsular

Up to 80% of sediments can
be formed by ice wedges

T R
Puc. 5. IToBTOpHO-KWIbHbIE JbbI
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BEPXHEIUICCTOLIEHOBBIE U TOJIOLICHOBBIE TbLIEBATbIE U TIIMHUCTBIE OTIOXE-
HMS IPUPEYHBIX ¥ TPUMOPCKMX PaBHUH, a Tak:Ke Liejibdha (Harpumep, B SIKy-
TUU), 30JI0BO-3JIIOBUAIBHO-IEIIOBUATBHBIX CKIOHOB apKTUYECKHX TOPHBIX
MAaCCHBOB, KOTJIOBMH KDYITHBIX CEBEPHBIX 03ep. KosmyecTBO BlIarm B 3THX
IPYHTAX, IPOMEP3AIOILUX ITPY HAKOIUIEHUH, — IMPAKTUYECKU HE OTPAHUYEHO.
Jlen B M300WJIMK BXOAMT B T.H. KPMOTEHHBIC TEKCTYPHI M. 3a4acTylo 00pasyeT
T.H. TIOBTOPHO-XWJIbHBIE JIbIbI, CYMMapHbBIA 00BEM KOTOPHIX MOXET JOCTH-
ratb 80% u 6onee (puc. 5).

Ill/ll-laMl/lKa MEP3JI0Thl U PUCKH

PazButre yueHust 0 TeocUCTeMax MoKa3ajo, ¢ OAHON CTOPOHBI, BEICOKYIO
YYBCTBUTEJILHOCTh KPUOJUTO30HBI K M3MEHEHUIO TEIJIOBOTO IMOJSI U 0O0Jb-
LIYIO MO0 CPABHEHUIO C IPYTUMHU Te0JOTMYeCKUMU 00beKTaMU IMHAMUYHOCTD
COCTOSIHUS, a C IPYTOif — BO3MOKHOCTh TUITU3ALIMU YCIOBHIl U DKCTPAIOJsi-
1 naHHbIX [JlanamadTel KproauTo3oHHI... 1983]. Teopetnueckue mocrpoe-
HUST 0 3aKOHOMEPHOCTSIX TpaHchopMaluu Kpruochepbl 1 MHOTOJIETHUN MO-
HUTOPUHT €€ M3MEHUYMBOCTU TOBJIEKIM 3a cO00 OOHOBJIEHWE TMOIXOI0B U
HOpPMaTUBHOI 6a3bl MPOEKTHO-U3bICKATENbHBIX paboT. OMHAKO AOCTUTHYTOE
HCIIOJIb3YeTCsT He Be3/le M He BCeTra, 3a YTO MPUPOJa pacijlaunBaeTcst MoBCce-
MECTHBIMU «OelIdHIaMu». AHOMaJIbHO TeTulbiIMU okKaszaiuch 2007—08 u
2012—14 rompl, U TeOKPUOJIOTHMYECKNIT MOHMTOPMHI MOKa3al, KaK Ha 3TO
mnpopearupoBaja BedyHasi Mep3oTa 1 JaHamadTel B 1ueaoM [BacuiabeB [dpo3-
noB Mockanenko 2008, Ykpaunuera u ap. 2011, ITonomapesa I'paBuc bepa-
HUKOB, 2012]:
aKTUBU3UPOBATIOCh KPUOTEHHOE pPAaCTPEeCKMBaHUE, U YCWIMJICS POCT
MMOBTOPHO-KUJIbHBIX JIbIOB;

YBEJAMYWIACh TYYMHUCTOCTb TPYHTOB,

AKTUBU3UPOBATUCH MPOLIECCHl TEPMOKAPCTa U TEPMOJCHYAAINN; YBe-
JIMYUIIOCH KOJIMYECTBO KPUOTEHHBIX OTOJI3HEN, N MHTeHCU(DULIMPOBa-
J1aCh COMUMIIOKIINS;

VBEJIWYWINCH TEMITBI TEPMO3PO3UN U OBparoodpa3oBaHMs;

B JIECOTYHAPOBBIX JIaHAIIa(pTaX MOBCEMECTHO HaOIOdAeTCs OIMycKa-
HMe KPOBJIM MeP3JIOTHI M (POPMUPOBAHUE OOIIMPHBIX HATMEP3TOTHBIX
TaJIMKOB, TIPUHIUMHUAIBHO U3MEHSIOIIMX TEIJIO-BIaroooOMeH, TUIpO-
reoJIOTMUeCKue YCIOBUSI, HECYIIYI0 CITOCOOHOCTh TPYHTOB;

PE3KO YBETMYMINCH TUIOIIAINA BEITOPAHUST OOPEaIbHBIX JIECOB C TTOCIIe-
nytoueil Tpancopmanneitr MMT;

paspyliarTcs JHAUCThIE Oepera (CKOpocTh OTCTyrnaHus Oepera o 15 m/ron
BMecTO 00bIuHbBIX 0,5—2 M/TOn).
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HnxenepHbie mpodJaeMbl U peleHnst

DTU ecTeCTBEHHBIE ITPOIIECCHI HA OTPOMHBIX TEPPUTOPHUSX YCUITUBAIOTCS
XO3sIiICTBEHHOM IeSITEJIbHOCTBIO YeJIOBEKA, OCOOCHHO IPU CTPOUTEILCTBE JIK-
HEMHBIX coopyxXeHuit 6osbloil nmpoTskeHHOcTH [[lenauH, anosa, 2009].
OuaroBblii XapakTep OCBOCHMSI HAUMHAeT CMEHSIThCS (PpOHTaIbHBIM. PacTer
aBapPMITHOCTh TEOTEXHMUYECKUX CUCTEM. DTO BBHINIYUYMBaHUE KOJIOH, KapKacoB
30aHUI, TEPMOKAPCTOBbIE MPOCANKH, PA3IUYHbIC Ae(OpMAaLi COOPYKEHUI
1 00BEKTONB. BIoTh MarmcTpaabHBIX Ta30MPOBOIOB MIPOMCXOMNT 3a00Tadm-
BaHME U MTOATOIUICHHE U KaK CJCACTBUE — BCILIBIBAHME MaruCTPaJbHbIX Ta30-

MpoBoIOB (puc. 6, 7).

Puc. 6. TepMokapcrosoe o3epo, Puc. 7. BoinmyyuBanue Tpyoonposona
oOpa3oBaBieecs B pe3yJbTaTe o o
¢ nocJjeayoueii 0caaKkoii NoBepXHOCTH
BbITAUBAHMS TPYHTOBOTO JIbJIA 107 1M

(¢pomo 4. B. I[lanosoii)

Bo MHOrom 3TO CBfI3aHO C 3KOHOMUEN Ha M3BICKAHMSI, YCTapeBLINMM
CTaHmapTaM¥W W HOPMaMU C HapylIeHUeM pexXnMa dKcrutyatanuu. KpuoreH-
Hble (HaKTOpbl Pa3pylIMTEIbHbl W ST TEIJIbIX, W JJIST OXJIaKAEHHBIX TPYOO-
npoBoaoB. Cepbe3Holi MPoOIeMOoii TpaHCIIOpTa Ta3a SBISIETCS] BO3MOXKHOCTD
TUIpaToo0pa3oBaHMs B TPYOOTIPOBOAAX, HA TIPEAYIPEXICHINE KOTOTO sIBJe-
HMSI TPATUTCSI OTPOMHOE KOJIMYECTBO MeTaHosla Kak mHruouropa. Ho merta-
HOJI — 3TO CWIbHEHUIIMI 5111, TUOENbHI 1151 1000 OMOTHI, B T. 4. MOPCKOI,
MpY TIPOKJIAKe Tra30IPOBOIOB MO THY. DKOHOMUYECKHE TTOTepH MO OTHOMY
npotokogy [aznpoma (55 mipa. pydJeit Ha BOCCTaHOBJIEHUE TOPU3OHTAIbHO-
IO TIOJIOXKEHUST YYaCTKOB ra30MpoBOa).

Cepbe3Hble MPoOJIeMbl BOBHUKAIOT U MPU CTPOUTEILCTBE KEJE3HBIX U
aBTO nopor. Bo Bcex ropomax, mMOCTPOEHHBIX HAa MEP3JIOTe, PACTET YMCIIO pa3-
pyuieHuii u aBapuii. B coBerckoe Bpemsi Hopuibck Ob11 00pa3iioM cBaiiHOTO
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CTPOUTENIHCTBA HA BEUHOI Mep3JI0Te, OMHAKO 3aKPbUIU MEP3JIOTHBIE CITYXObI,
HapylIaloTCs TpaBuIa SKCIUTyaTalllu, U TEIJIO e1aeT CBOe 1710 — MacCOBBI-
MM CTaJu aBapuiiHble neopMaly MPOMBIIIIEHHBIX U TPakIaHCKUX 31aHUI
U coopykeHMit (puc. 8). AHaJTOrMuHask KapThHa HAOJI0AaeTCs U B APYTUX Ce-
BepHBIX ropogax — Bopkyre, fAKyrcke, AHangbipe.

ARADIAA,

e

3

Puc. 8. Hopunbck. ledopmupoBanHblii KpHoreHHsIMH npouneccamu (pyHnramMeHT paso-
OpaHHbIX cekumii 9-araxuoro 3nanus (¢omo J.C. JIpozdosa)

D10 Tem Gosiee OOUIHO, MOCKOIBKY TEXHOJOTUU O€30MacHOrO s TpU-
POIBI Y COOPYKEHUI X0351MCTBOBAHMSI U JaBHO pa3paboTaHbl, U aKTUBHO CO-
BepuieHcTBYIOTCsl. C KoHa 40-x rogoB XX BeKa — BpeMEHM MHTEHCUBHOTO
CTPOUTEIBCTBA HA MEP3JIOTE, KPUOTEHHbIN MOTeHIMal — aTMOChepHbIii X0-
Jox — cran ucnonb3oBatbess B Poccun, CIIA, Kurtae nist TemrepaTypHoOi
CTaOMIM3alMy TPYHTOB OCHOBAHUI (DYHIAMEHTOB C TIOMOIIBIO CE30HHO-Iei -
CTBYIOIIMX OXJIAKIAIOIIMX YCTAHOBOK M cHCcTeM. OCHOBHBIE KOMITOHEHTBI
3TUX YCTAHOBOK — TOHKME TPYOBI 3aroIHeHHbIe Ta3oM (ammuak, CO2) omyc-
KaeMble Ha HEOOXOIMMYIO TIIyOMHY B CKBaXKWMHY WJIM yKJIaablBaeMble TOPU-
30HTAJILHO U TEIJIOOOMEHHUKU. 3UMHUIA XOJOJ 3a CYET TpaBUTALIMOHHON
KOHBEKIIUM «OIyCKaeTCsl» BIIyOb OXJIax/aasi OKPYXalollire CKBaKUHY MOpo-
IIbI, a JIETOM LIMPKYJISIIUU HET. DTU yCTPOMCTBA MPUMEHSIOTCS JIJISI TEPMOCTA-
OuIM3alMM OCHOBAHUS 3/1aHUIA, PE3epBYyapoOB, TPYOOIPOBOJAOB, HACKITIEH J10-
por, mIoTuH, T. 4. (puc. 9, 10) [Hoarux u np. 2012].

MHoroneTHee M CE30HHOE TPOMEp3aHUe T'PYHTOB Ha OOJIbIIIEH YacTu
TeppuTopun Poccum — mpuurHa WX MOBBILIEHHOW MyYUHUCTOCTH, YTO OCO-
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Puc. 9. CkBaKuHHbIe OXJIAXKIAIOLINE Puc. 10. I'opu3oHTA/IbHBIE OXJIAXKIAIOIITE
3JIEMEHTBhI HA COOPYKEHHSX 3JIEMEHTbI B OCHOBAaHHE €MKOCTeii
TO0ueiiHOro MecTOPOKIEHHS pe3epByapHoOro mapka
(¢pomo «Dynoamemcmpotiapkoc) (¢pomo «Dynoamemcempotiapkocs)

OeHHO cKa3biBaeTcsl Ha KauecTBe nopor. JlopoxHuku Hopeerun u 'epmanum
HalUIM crnocoO® 60PbOBI ¢ ATUM SIBJIEHUEM, TIPUMEHSISI B KaueCTBE TEeIJI0U30-
JISUMOHHOTO Y JIPEHUPYIOLLIETO CJI0SI B TOPOXHBIX KOHCTPYKIUSX MEHOCTEK-
J1o. 17151 ero moJiydeHUs OHU MCITOJIBb3YIOT OTXO/Ibl CTEKOJIbHOW MPOMBIIIUICH-
HOCTHU U coOuMpaeMblii cTeksioooii. B mncturyre kpuochepsl 3emau CO PAH
3aMaTeHTOBaHa TEXHOJIOTUSI MOJYYeHHUS TIEHOCTEKIIA U3 TPUPOIHOTO KPEMHU-
eBoro cbipbst nuaromuta [Melnikov et al., 2014]. OrpoMHbIe 3a7I€XU TUATO-
MMTOB PaclpOCTPaHEHHbIX BO MHOTMX pernoHax Poccuu, B ToM unciie B Apk-
Tuke u CybapKTHKe — HeucueprnaeMblii UCTOYHUK ChIPbsI JUISI HOBBIX TEXHO-
Jioruii ctpoutenberBa. Kak rmokasaHo Huke, Hale neHoctekino «JIuatomMK»
UMeEEeT MPAaKTUYECKH Te K€ XapaKTepUCTUKU, UTO U €TO 3alaJHble aHaJIOTU, HO
NPy HU3KOM LIEHE.

Hogrle HanpaBieHus: KpuochepHbIX MCCIET0BAHMI

CrenyanabHble MEXAUCUUIIIMHAPHbBIE UCCIEI0BAHUS TTPOBOASITCS, YTO-
Obl HalyNaTh HETPAAULIMOHHBIE TPUPOAHBIE PECYpPChI B «MuUpe xosona» [Mel-
nikov et al., 2009b], 1 cBecTM K MUHUMYMY PMCKH, BbI3BAaHHbIE U3MEHUYUBO-
CTBIO BEUHOW MEp3JIOThl U €€ YSI3BUMOCTHM 110 OTHOIIEHUIO K MU3MEHEHUSIM
KJIMMara ¥ TeXHOTeHHBIM Harpy3kam. YUeHble U CIEHUATUCTbl Pa3HBIX MPO-
deccuii cobuparoTcst BMEeCTe, YTOObI OTKPBITh HOBBIE BEIIECTBA, MaTepHajbl U
TEXHOJIOTUHU JJI YCJIOBUI BEYHOM MEP3JIOThl U PA3HBIX OTpAC/El AeITEIbHO-
ctu. Takum 006pa3zoM, CO31aI0TCS HAyYHbIE MPEANOCBUIKM O€30M1acHOTo U pa-
3YMHOTO Pa3BUTUsI CEBEPHBIX TeppuTopuii. Hanbosiee nHTEpecHbIE pe3yibra-
ThI B 3TOM OTHOILIEHWU MOJyYeHbI Ha MepecedyeHn GUNKU, XUMUU U OHOJI0-
MY Mep3JI0Thl. BOT HEKOTOPBIE MPUMEPHDI.
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Tazoevie euopamoi

l'a3oBble TMAPATHl HENAPOM Ha3bIBAIOT YIJIEBOAOPOAHBIM ChIpbeM OymIy-
mero. HakornieHHble CBeIcHUSI 0 KUHETUKE TUAPATOOOPAa30BaHUM U MX pac-
MPOCTpaHEeHME TTO3BOJISAIOT YTBEPXKIAaTh, YTO raza B ra3oruapaTax MUHUMYM
CTOJIKO e CKOJIbKO M CBOOOTHOTO MPUPOTHOTO Ta3a, HO CKOpei BCEro B
1,5—2,0 paza 6oabuie [Istomin and Yakushev, 1992]. Ha koHTMHEeHTax razo-
TUIpaThl PACIPOCTPAHEHBI U BBIIIE 30HBI UX TEPMOANHAMUYECKON CTaOUIb-
HOCTH — B TOJIIIE MEP3JIBIX TTOPOJI. DTO, TaK Ha3bIBaeMble, PEIIMKTOBBIE I'a30-
TUOpaThl, coOXpaHuBIIMecs Ogaromapst 3(pdekTy caMOKOHCepBalUuU. DTO SIB-
JIEHWe 0 CHUX TOp BBI3bIBAET MHTEPEC, U €AMHOI Teopuu HeT. CeromaHs ux
HaJIm4uue 0ObSICHSAETCS TEM, UTO B KaKMe-TO DITOXU TeMIIepaTypa Cpeabl TOBbI-
cuJach, M HAYaJIoOCh pas3lioKeHUe ra3oruapatoB. Hayamo pasimoxeHusT mpuBo-
JIUT K BMUCCHUM Ta3a pasoKUBIIETOCS CJIOSI ra30THMapaTta, a BbIACIMBIIASCS
BOJIa 3aMep3aeT, MOCKOJIbKY TeMIlepaTypa OKpyKarolleil cpeibl ocTaeTcst OT-
puliateibHOM. JleasiHass KopKa 9KpaHUPYeT OCTaBIIYIOCS 4acTh ra3oTujapaTta,
COXpaHSIS €ro OT JaJbHEHIIeTo pasokeHUs. 3aKOHCEPBUPOBAHHBIE B MEP3-
JIOTe Ta30TuapaThl Ha3BaJIM PEJMKTOBBIMU. TakuMm oOpa3oM, MPUPOIHbIE Ta-
30BbI€ TMIPATHI CYIIECTBYIOT Ha Pa3IMUHbBIX [JTYOMHAX U B MEP3JIOTE U JaeKO
3a ee TpeieIaMy TIPU TIOJIOKUTETBHBIX TEMITEPaTypax, OCTaBasiCh MO CYIIEeCT-
BY JIbIOM, HACBIIIIEHHBIM T'a30M.

K HacrosimieMy BpeMeHU Ta30BbIe THAPAThl HAWICHBI BOKPYT BCEX KOH-
TUHEHTOB 3eMJIH, C COIepKaHUEM B HUX Ta3a B KOJMYECTBE, COMTOCTABUMBIM C
JIOKa3aHHBIMU 3aracaMy TPaAUIIMOHHOTO TMPUPOIHOTo Tasza. [lepBblit mpo-
MBIIIUIEHHBIH ra3 U3 ra3oruaApaToB IJIAHUPYETCS TOJYYUTh B SIMOHUY Ha Mec-
TOPOXIEHUSIX B p-He HankuHckoro kenoba B 2016 T.

WUccnenoBanus, BeimonHeHHble B MHcTUTyTe Kpmocdepsl 3emau CO
PAH [Melnikov et al. 2010, 2011b], mocToBepHO MOKA3aJIM, YTO TIPU OTPUIIA-
TEJIbHBIX TemrepaTypax (T. €. B Mep3JioTe) AUCCOIMAlMs ra30BbIX TMIPATOB
MOXET TIPOTEeKaTh Yepe3 TMPOMEXKYTOUHYIO CTAINI0 00pa30BaHUS TIepeoXIak-
JIIEHHOI BOAbI, KOTOpasl 3aTeM IepexoauT B yen (puc. 11).

B nocnenHee BpeMs razosble Tuapatsl B MMT paccMaTprBaroTCst B paMKax
Waeyu 3aXOpOHEHUsT M30BITOYHOTO KoJuyecTBa Auokcuaa yriepona (CO,) —
CUJILHOTO TIAPHMKOBOTO Ta3a, B MEP3JIbIX U MOAMEP3TOTHBIX TOPU30HTAX B
dopme rugpatoB CO,. B cBs3u ¢ atum B UK3 CO PAH BhINIONHEHBI criela-
JIbHBIE uccienoBanusl [MenbHUKOB 1 Ap. 2014], BriepBbIe AaBIIME 3KCIEPU-
MEHTaJIbHBIE CBEICHUST O AMarpaMMe COCTOSTHUIA B TPEX(a3HOI CUCTEME : JIelT —
pactBop CO, B Boie — ra3 B uHTepBaiie Temrepatyp ot 0 °C no -3°C u naBie-
Hus ot 0 go 20 atmocdep. [ToayyeHHbIe TaHHBIC YKa3bIBAIOT, YTO HaJIU4uUeE
cBobogHoro CO, mum HacklleHHOro BogHoro pacteopa CO, Ha riryoune 100 m
BBI3OBET IUIABJIEHHWE TTOA3EMHOTO JIbJa U JAerpafaliio Mep3ibiX MOpoj, eCclu
nx temieparypa He Hke —1,5°C. W maxe ecim camo 1o cebe 3TO OKaKeTcs
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Puc. 11. Incconmanusi ruapaToB METAHA U 00pa30BaHAe NEPEOXIAKIECHHOI BOIBI
npu -5°C u 16 at™ (paBHOBECHOE JIaBJIEHNE AMCCOLMAIIMN TIPU TAHHOU TeMmIiepaType
paBHO 22 aT™M)

HEeOIaCcHBIM, UCUE3HET JieJsTHasl pyOalika, mpeaoTBpallaolas IMCCoIualuio
PETMKTOBBIX METAHO-TUAPATOB. TeM caMbIM CTaBUTCSI BOIIPOC O HEIOIYCTU-
MocTu 3axopoHeHust CO, B Mep3noTe, XOTsI KaK CPEICTBO MOBBIIIEHUS OTaa-
YU METaHa YIJEKUCI0Ta UCIIONb3YEeTCS.

Tazo- u eudpodunamuka 6 mepznome

PazBuTue uccienoBaHuii pa3iMyHOrO BUA Ta30MPOSIBICHUIN B KPUOJU-
TO30HE YPE3BbIYAHHO BaXKHO 71l YCTAHOBJIEHUS UCTUHHON KapTUHBI AWHA-
MMKU TMPOLIECCOB B MEP3JIbIX MOPOAAX U MHOTOUYMCIIEHHBIX BUJAX JIbla Tpe-
IIMHHOW, KJIMHOBUAHON, TUANIUPOBOI U IJIACTOBOI (hOPMBI B CJIOKHBIX 3aJie-
xkax. DopMupoBaHUWE HEKOTOPBIX JIEMAOBBIX 3aJieKell CIOXHOUW (hOPMBI,
00pa30BaHHbBIX UHBEKIIUSIMU BOJIbI, OOYCIOBIEHO HIUKIUYHOCTBIO U CTaJAUNA-
HOCTbIO OOpa30BaHUsI, Pa3BUTHUsI, IPOMEP3aHUs U Pa3HOOOpa3ueM TAJIUKOB
[Cnaroma MenbHukoB Onokuna 2010, Cnarona u np. 2012]. Ha nanpasneHnue
NBUXKEHUSI MHBEKIUIN BOJHO-TA30BbIX PACTBOPOB YKa3bIBAIOT CIUPAbHAS
OPUEHTUPOBKA T'a30BbIX IMY3bIPbKOB B MPOCJIOSIX JIbA.

Mukpockonuueckune UccaeoBaHus IIMPOB IMATOMOBBIX TJIMH B OCHO-
BaHMU Oyrpa IydeHusl Ha 1ore Ta3zoBCKOIro MoJiyoCTpoBa MO3BOJIWIN OOHAPY-
XUTb B HUX MOJIbIe JieAsiHble oOpa3oBaHus pazmepom 0,1—0,5 MM chepuue-
CKOM, QyTAIpOBUAHON 1 BHITSIHYTOI (popMbl. Kpucraminueckas: rekcaroHa-
JIbHAsl CTPYKTypa 000JIoUeK Jibla MOAYEPKHYTa TpaHULIAMU KPUCTAJIOB U
¢urypamu TpaBieHus rpaHeil (puc. 12). OctaTouHass KOHLIEHTpaLUs MeTaHa
BO JIb/ly B TPU C JIMIIIHUM pasa TpeBblliasa rpyHToByl0. [losbie KpuBorpaH-
Hble 00pa30BaHUSI MMKPOHHOI pa3MEpPHOCTU Ha3BaHbl HAMM KPUCTATUTAMU
nbaa [KypuatoBa, MensHukoB, Poros, 2014]. TlonoOHbIe MCKaXXeHHBIE TIO-
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Puc. 12. I'a3oconep:kamue KpUCTANIMTHI JbJa B AUATOMOBBIX IIMHAX, Ta30BCKuii M-0B
| — TpaHULBI KPUCTAUIOB; 2 — (POPMBI TpaBJICHMSI JIbIa

JIble KPUCTAJIIbI APYTMX MUHEPAJIoOB, HAITOJHEHHBIC Ta30M, BCTPEYAIOTCS B
TUIPOTEPMAIbHBIX XKUJIaX MPU BBHICOKOI TeMIiepaType.

WU euie onHoO sipkoe siBiieHKUE, 00s13aHHOE TePMO-Ta30-TUAPOAMHAMUKE B
Mep3J0Te, BHI3BAJIO IIMPOKUIT 0011IeCTBEHHbII MHTepec. Peub unet o BopoHke
1o 30—40 M B tuameTpe U MOYTH BIIBOE OOJIbIIIE 1O ITyOrHE, 00pa3oBaBIlIeii-
csi Ha m-oBe fAmain. [lpenBaputesbHble MCCIEAOBaHUSI MOKa3aiu, YTO BO3-
MOXHO B pe3yjbTaTe KauMaThuueckux anoManuii 2012—2014 rr. u nipeaiiect-
BYIOIIIETO UM TEIJIOTO LIMKJIa ObLT 3amyllieH MeXaHU3M OBICTPOTO M3MEHEHMS
MOBEPXHOCTHBIX YCJIOBUI U MOCJIEAYIOlIero BbOpoca Jibla, TpyHTa U rasza Ha
paccrosinue a0 120 M oT ieHTpa BopoHKHU. Panee, B 1990-x IT., mogoOHbIe sIB-
JieHus1 ObU 0OHapykeHbl Ha 1enbbe [leyopckoro u bapeHiieBa mopeii.

KaneavHore Kaacmepbl

Ortkpsitue B 2004 roay kanenbHoro kiactepa [Fedorets, 2004] — rutoc-
KOI TIPOCTPAHCTBEHHO YIOPSAOUEHHON CTPYKTYphI U3 Kamellb Boabl (puc. 13),
BO3HUKAIOIIEH Hal MOAOTPETON BOMTHOM MOBEPXHOCTHIO, TTOJIOXWIO HAYalo
Pa3BUTHIO HOBOI 00J1aCTU MCCAENOBAHUI O MPOCTPAHCTBEHHO YIOPSIAOYEH-
HBIX a3po3oiisix. HaMu ObUTO TOKa3aHO, YTO YIOPSIIOYEHHBIE TpeXMepHbIe
KareJIbHbIe CTPYKTYPBI MOTYT CYILIIECTBOBATh TaKKe B aTMOC(EPHOM TyMaHe 1
obsakax. [TomyyeHHast B 9KcniepuMeHTe OoJibliiasi BA3KOCTb TyMaHa, B COTHU
pa3 TMpeBbIllaollas BI3KOCTh YUCTOTO BO3ayXa, MO3BOJIMJIA CAeJaTh BHIBOI O
BO3MOXXHOM 3HAYUTEIBHOM BIMSTHUY YIIOPSIIOYEHHOTO KAIeIbHOTO a3p030JIst
B aTMocdepe Ha mpoliecchl KOHBEKIIMU U TeruiomacconepeHoc. KpuoreHHbie
MpolecChl B aTMocdepe, TakKue Kak 3aMep3aHKe BOJbI B a3p030Jie MPHU TeMrie-
parypax HmKe 0°C, CIToCOOCTBYIOT CHIDKEHMIO 3JIEKTPOIIPOBOIHOCTA aTMO-
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Puc. 13. /IBymepHblii KaneJbHblii
KJacTep HaX MOBEPXHOCTHIO 0.5 mm
MOIOTPETOI BOADBI

cepbl, YBETMUEHUIO MEXKATEJbHOTO PaCCTOSIHUSI, POCTY IJIaByYeCTH adpo-
30JIs1 1 00Pa30BaHUIO MOIIHBIX TPO30BBIX OOJIAKOB. YCTaHOBJIEHUE BaXKHOU
pPOJIM KPUOTEHHBIX MPOLIECCOB B aTMOc(depe, UX BAUSHUS Ha KAuMaT 3eMu
— 1IeJTh HAIlIUX JaTbHEHIINX UCCIIeIOBaHUIA.

Mukpobuoma 6 mepanome

Mepasnast yacTb 1uTOChEpbl TPAAUIIMOHHO CYMTAIach 00J1acThio OMOreo-
XMMUYECKOTO TOKOsI, XOTsl CBENEHUSI O HAIMYMU B MEp3JIOTe KUBBIX OaKTe-
puii mosiBuIMch B Poccum B koHIle XIX Beka B CBSI3W ¢ HAXOAKAMU MaMOHTOB
Ha ceBepe Cubupu u u3yyeHueMm nouB Ha JlanpHeM Boctoke. Mukpodiopa
BIIEpBBIC ObLIa HalileHa B AHTapKTUYECKOM BeuHOIl Mepanore B 70-x romax
[Hubbard u ap. 1968]. B 1979 rony Ha AHTapKTUYECKOM CTaHIIMK BocTok 00-
HapyKeHbl 0aKTepuu, TPUObI, TUAaTOMEU U APyTre MUKPOOpPraHu3Mbl. MeTta-
0osi3M OaKTepuii B BEUHOIN Mep3/10Te ObUI OTMEUEH TpY TeMIlepaTypax OKo-
J0 -20°C [Friedmann 1994].

PesynbraThl Hamux ucciaenoBaHuii B Axytuu [Melnikov et al. 2011c]
CBUIETEJLCTBYIOT, UTO BBISIBJISIEMbIE 3/€Ch COOOIIECTBA TCUXPOGUIBHBIX
MHMKPOOPTaHU3MOB BbIKMBAIOT WJIM COXPAHSIOTCS B UPE3BBIYATHO dKCTpeMa-
JIBHBIX TEOXUMUYECKUX YCIOBUSX. JIesATeTbHOCTD TOUBEHHBIX MUKPOOPTaHU3-
MOB KPHMOJIUTO30HBI U3y4YeHa HEOCTaTOYHO, 0 CHX ITOP HeT LIEJIOCTHOM Kap-
TUHBI KOJIMYECTBEHHOTO U KaUeCTBEHHOTO COCTaBa MUKPOMIOPHI TTOYB Mep3-
JIOTHBIX JIaHMIIA(TOB, HE SICHBI MEXaHU3Mbl YCTOMUMBOTO pa3BUTHS
MMKPOOHBIX COOOIIIECTB MPU OTPULIATELHBIX TeMITepaTypax. BoeineeHHbIe 13
MEpP3JI0Thl MUKPOOPTaHU3MBI 00JIafaloT HEeU3BECTHOM CTpaTeThuell coXpaHe-
HUS XXM3HECTIOCOOHOCTH U JIETKO BOBJIEKAIOTCS B COBPEMEHHBIE OMOTCOXUMU-
YeCcKUe MPOLIECCHl P OTTauBaHUM mmopoa. K HacTosieMy BpeMeH! pOCCHii-
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72 et 7.
Date 3 Feb 2010
Time :10:10:29

o Ry -
| Probe = 100 pA  Signal A= SE1
WD=_7mm File Name = 1-06.tif

EHT =30.00 kV

Puc. 14. Knerkn B npoxuike jbaa Ha MaMoHTOBOII rope

CKUMM MMKpoOuojoramMu u ux koyieramu u3 IlIBeuwu, Kanampl, SdnoHun
BBITTOJTHEHO CEKBEHUPOBAHME TTOJIHBIX TEHOMOB YETBIPEX IIITAMMOB OaKTepuit
13 MHOTOJIETHEMEP3JIbIX OTIOXKEHHUM, MMOKa3aHbl OTIMYMSI MX T€Healoruye-
CKHUX CBSI3¢il OT reHETMUECKHU OJM3KUX OPraHU3MOB.

HccnenoBaHus Ha pacTeHUSIX TOKa3aJIM MEePCIeKTUBHOCTD MCITOIb30Ba-
HUST OTIENBHBIX IITAMMOB MUKPOOPTaHW3MOB M3 MEP3JIOTHI IS YAYJLIECHUS
BCXOKECTH, TIOBBILIEHUS XJIAAOCTONKOCTH 1 TIPOMYKTUBHOCTH 3¢ PHOOOOOBBIX
pacteHuii. OTBITHL Ha J1a00PATOPHBIX KUBOTHBIX ITOKA3aJId MMMYHOMOIYJIH-
pytoliee, pernapaTHBHOE W T'epPOITPOTECKTOPHOE BO3NEHCTBHE.

Hng mwramma Bacillus F [Brushkov et al., 2010], BblaeaeHHOro U3 Mep3-
JIBIX OTJIOKEHUIT MaMOHTOBOI ropbl B SIkytuu (puc. 14), ycCTaHOBJIEHO 1030~
3aBUCHMOE YCHUJICHUE MeTabomm3Ma Makpodaros, CHIDKeHIE akTopa HEKPO-
3a OMyXOJIeil, CTUMYJIUpYIOIlee BIUSHIE Ha aKTUBHOCTD KJIETOYHOTO U TYMO-
pPaJIbBHOTO MMMYHHTETA, (DarolMTapHy0 aKTUBHOCTh MakpodaroB. BeisBieHO
TaKKe YIy4illeHWEe IIUPOKOro CIeKTpa (hM3MOJIOrMYecKrx rokasareneid. He
HMCKITIOYEHO, YTO MUKPOOPTaHU3MbI KPHOJIUTO30HBI MMEIOT CIIeLMaTbHBIC Me-
XaHM3MBI perapaiy KJICTOUHbBIX CTPYKTYP, HEOOXOIUMBIC JIJIsI BBDKUBAHUS B
AKCTPEMaJIbHBIX YCIOBUsX. JlabHeIe UCCeTOBaHMS IO PACKPBITUIO Me-
XaHU3MOB COXpPaHEHUs XXU3HECITOCOOHOCTH HOJKHBI MPUOIM3UTh HAC K pe-
LIEHUIO MTPOOIeMBbI YBEIMUEHMS TIPOJIOKUTEIBHOCTU KU3HU.
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KpuonutozoHa ApKTMKM 4Ype3BbIYAHO YYBCTBUTEJIbHA K KJIMMaTUye-
CKMM M3MEHEHUSIM M TeXHOT€HHOMY BMEILIATEIbCTBY, OCOOEHHO €CJIM B3au-
MOYCWJIMBAETCsI TIPUBHOC TEIJIa B T€OJIOTMYECKYIO CPey U MPOUCXOAUT He-
KOMITEHCUPOBAHHOE HapyllIEHUE eCTeCTBEHHbIX TOKPOBOB. [loTernneHue Kiu-
Mara MOCHeAHUX AECATWIETUIN CITOCOOCTBOBAIO MOBBILIEHUIO TEMIEPATYPhI
BEPXHUX TOPU30HTOB MEpP3JIbIX TOJII BO MHOTMX paiioHax Cesepa. [1pu sTom
Ha 10ore KpUOJMUTO30HbI Poccuu cinoXuanch OaronpusiTHbIe YCIAOBUS 1T OT-
TauBaHUSI MEP3JIOThl CBEPXY M 3aMEHbI CE30HHOTO MPOTAaMBAHUSI CE30HHBIM
npoMep3aHueM. [lonHoro orramBaHus Bceil Toam MMII (kak coBpeMeH-
HOM, TaK U PEJIMKTOBOI1) IMOKa HE MPOUCXOIUT.

OcyliiecTBiIeHNE B €IMHOM KOMIUIEKCE MOHUTOPUHTA KPUOJIMUTO30HbBI U
KJIMMarta TMOKAa3bIBAa€T, YTO Pa3BUTHE TJI00ATBbHOTO MOTETUIEHUS KJIMMara B
paMKax yMepeHHOro clieHapust He puBeaeT B XXI B. K moBceMecTHOI nerpa-
Al MHOTOJIETHEMepP3Ibix mopon. O0cyxagaeMass mpobiemMa HYKIAeTCsl B
JaJIbHEeM1IEM KOMITJIEKCHOM M3yYE€HUHU, OCOOEHHO B YACTH OLIEHOK U MPOTHO-
3a pa3BUTHSI KPUOTEHHBIX T€0JIOTMYECKUX MTPOLIECCOB B YCIOBUSIX MEHSIIOLIE-
rocsi KJimmara.

CoxpaHeHue KauecTBa U J0JTOBEUHOCTH COOPYKEHUI U TyTeil cooblile-
HMSI B BBICOKOTEMIEPATYPHOIl KPUOJIUTO30HE IOCTUraeTcsl MPUMEHEHUEM
TEPMOCTAOMIIM3aTOPOB PA3TUYHON KOHCTPYKIIMU, YTO Y€ JaBHO MPAKTUKY-
ercst B Poccun, Ha Ansicke n kutaiickoM Tubere. B coueranun ¢ Teruionso-
JIMPYIOIIMMU U APEHUPYIOIIUMU TUATOMUTOBBIMU MaTepuaiamu 3DGheKTUB-
HOCTh TEPMOCTAOMJIM3aTOPOB KapAMHAIBLHO TTOBBIIIAETCS.

OTKpBITHE HOBBIX BEILECTB, MATepUATIOB, TEXHOJIOTMI Ha Oa3ze W IS
HYX]I CBSI3aHHBIX C KPUOJIMTO30HO! MPOU3BOICTB, O0S3bIBAET YYEHBIX U CITe-
LIMAJIMCTOB Pa3HbIX Mpodeccuil HarmpaBUTh CBOI MOKMCK Ha PacKpbITHE TaliH
XOJIOMIHOTO MMPA, BbISIBJIEHUE HOBBIX, TASIIIIUXCS B MEP3JIOTE PECYPCOB U MU-
HUMM3ALUIO PUCKOB, CBS3aHHBIX C BBICOKOW AMHAMUYHOCTBIO MPOLIECCOB B
ApKTHUYeCcKOi KpUoJauTo3oHe Poccum, Kak mpu MOTeTruieHUM, Tak U MpU To-
XOJIONAHUU KJIMMara, a TakxKe MPpY TeXHOTeHHBIX BO3IEHCTBUSIX.

HopmanbHOoMy, mojie3HOMy Kak [iJisl TOCy1apCcTBa U OOIeCTBA B LIEJIOM,
TakK M JJII KOHKPETHBIX 3eMJIETI0NIb30BaTeIeil U OTAENbHBIX TPaKIaH, pa3BU-
TUIO 9KOJIOTO-TEOKPUOJOTMUYECKUX U WHBIX TPUPOJOOXPAHHBIX MCCIIEI0Ba-
HUI TIPETISITCTBYET Cy>)KeHNe MHPOPMaIIMOHHOM 6a3bl. OHO HOCUT KakK 00beK-
TUBHBIN XapaKTep — COKpallleHUE 10 CPAaBHEHUIO C MPOLILIBIMU IECATUICTH-
SIMA PETMOHAJIBHBIX M BCEPOCCUMCKUX MPOrpaMM MO KapTUPOBAHUIO
5KOJIOTUYECKH 3HAYMMBbIX NTapaMeTpoB, TaK U KpaliHe 3aTPyIHEHHbBII AOCTyN
K apXMBHBIM M BHOBBIIOJIYYa€MbIM CBEIEHMSIM, KOTOpbIE JTUOO CKPBITHI 3a
rpu¢oM KOMMEPUYECKON TailHbI, J100 MPEeanojararoT JOPOTrOCTOSIINN KOM-
Mepueckuii foctyn. CieayeT mpuBEeTCTBOBATh YCWIINS MPABUTEIbCTBA U PETH-

71



XII MexnyHaponHasi HaydYHO-TIpaKTU4ecKasi KoH(hepeHIIus

OHAJIbHBIX AAMUHUCTPALIMU TIO MIPEOAOJCHUI0 UH(MDOPMALIMOHHOIO BaKyyMma,
M TIPU3BaTh K CO3AAHUIO YCIOBUIA, B KOTOPBIX B 3TOM OY/AyT 3aMHTEPECOBaHbI
BCE HEAPOTNOJIb30BaTEINH.

OueHb IMOJIE3HBIM IS TaJIbHEHIIIET0 TTO3HAHUST KPUOJIUTO30HbBI APKTUKHU
OymeT oObenuHeHMe ycwinii yueHbIX PAH u HaydHO-IIemarormdeckux Koji-
JnexTuBoB By3oB. [IpuMmepom Takoro o0beAMHEHUSI MOXET CayXkuThb Hayu-
Ho-o0paszoBatenbHbIil Lentp (HOL) MK3 CO PAH u MITPU-PITPY, na
OCHOBE KOTOporo chopmupoBaHa 6azoBast Kadeapa, U MHOTOJIETHSIST TUIOAO-
TBOpHas pabota opraHuzoBaHHoii K3 CO PAH kadeapbl reokpuosiornu B
TiomMIHT'Y.

BaaromapaocTu:

PaGora BbITIOTHEHA TIPU TTOAEPKKE MPOrpaMMbl (hyHIaMEHTaIbHbBIX UC-
cnenoBanuil Ilpesunuyma PAH «IlouckoBbie (yHOaMeHTaJbHBIE HaydHBIS
MCCIIeN0BaHUsI B MHTEpecax pa3BUTUsI ApKTU4Yeckoil 30Hbl Poccuiickoit Me-
nepamvn» OyranamentaabHbIX porpamm PAH VIIL.75.1 u VIII1.72.2 unrterpa-
moHHbIX 1poektoB CO PAH — JIBO PAH Ne 9, CO PAH Ne 144, OH3
PAH Ne 12; IpaB.3ananuit MunoopHayku Ne 9093 u Ne 1082; rpanrtos Ipe-
suneHTa HIII-5582.2012.5; PODU-13-05-41509-PT'O, PODU 13-05-00811,
13-08-91001-ANF-a; PH® No 14-17-00131; MexXmyHapOZHBIX IPOTPaMM
TSP, LCLUC, CALM, SWIPA.
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NEW INNOVATIVE TASKS for PROFESSIONAL
EDUCATION at MSGPI-RSGPU

S

Lisov V.I., Rector of MSGPI-RSGPU, PhD (in Economics), Prof.,
Corresponding Member of the Russian Academy of Education (Moscow),
Russian Federation State Award Laureate

Throughout the world, higher education is considered an important factor
for the formation of the competitive policy and economy. It is important for
MSGPI-RSGPU to ensure the education of high quality conformably to ap-
plied geology, geophysics, hydrogeology, mining and oil and gas industries, the
economy.

The historian, political scientist and art critic Alfred Whitney Griswold
(1906 —1963) is known to have been President of the famous elite private Yale
University, USAfor the last 12 years of his life. Here is one of his famous
phrases: «Higher education is not a set of stored knowledge hidden in the files.
Having will and wish it is desire for knowledge, craving for the worldview; the
ability to research, solve problems, comprehend the relationship between
knowledge and experience» (1954).

Being the Rector of MSGPI-RSGPU, taking into account my diverse
management experience, we can understand and share this profound thought.

Five thousand students are being trained at MSGPI-RSGPU (without
Stary Oskol branch based on the geological exploration college). The share of
paid education is 34%. In addition, there are 122 postgraduate students and
8 doctoral students. The University has seven Dissertation councils.

MSGPI-RSGPU is a truly «international» institution, as it trains more
than 700 foreigners (about 15% of the total number of students and postgrad-
uate students). It is possible to have even greater bias towards the interna-
tional geological education, profitable for Russia both economically and
geopolitically.

Resulting from the special monitoring of Russian universities of 2013 and
2014 MSGPI-RSGPU is recognized as an «effectively acting university.» As
well as this, there are special achievements. «Federal innovative site» is orga-
nized on the basis of the University by order of the Ministry of Education.

Scientific and educational and advisory role of MSGPI-RSGPU on im-
proving the quality of professional education is very significant, since the Uni-
versity annually turns out more than the third of new young geologists and geo-
physicists (bachelors, masters and specialists) of the total number of graduates
of the Russian universities in these specialties.
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1. To take into account Russia's forthcoming transition
to the «<new economic model»

Russia needs a more efficientand high-tech use of resources of the en-
trails. It is important to balance the civil and military economies. The Govern-
ment of the Russian Federationhas directedhuge financial income, obtained
from the export of various mineral raw materials to the innovative development
of the national industryinsufficiently. Thus, according to «BP Statistical Re-
view of World Energy 2014», from 2000 to 2013 only currency oil revenues of
Russia totaled $2.753 trillion. [See: http://www.vedomosti.ru/opinion/news/
37366661 /chto-sdelala-neft-s-rossiej].

Technical development of highly profitable oil and gas industry in Russia
was mainly provided by the import of highly productive equipment, machinery,
devices and materials. Russian science related to the oil and gas and defense
industrieshas been degrading noticeably for many years. This is a great strategic
error of the federal government and the Ministry of Finance. Moreover, fi-
nancing of oil and gas, exploration and other technical universitiesturned out
to be insufficient, some of which having strong groundwork in terms of engi-
neering and industrial technologies of metal and other materials machining.

Even more difficult national task of Russia isthe overcoming of deep fi-
nancial and economic crisis of 2015 caused by theeconomicsanctions imposed
by the US and their NATO allies.

The radical reorganization of the economic model is sure to be vital.

The current economic model having been used in Russia for many years
and based on the constantoil price rise and significant export to solve social
problems has exhausted itself. There is need for a «<new economic model» based
on the strong democratic state, the developed state and private partnership,
private investments in science, education and competitive enterprises, more
harmonious distribution of social economic benefits and others. The theme of
this «model» for Russia is open to discussion and muchpoliticized.

The Russian legislators and executive authorities of the country, in-
cluding the Ministry of Natural Resources and Environment, the Federal
Service for Supervision of Natural Resources and JSC «Rosgeologiya» are
required to change theireconomic views and principles of their
activitiessubstantially. It should be faster to implement the advanced foreign
experience. The staff that our government previously regarded as «undesir-
able» or «dangerous» for large or middle Russian businessis becoming rele-
vant, important and feasible.
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2. To increase the world economy knowledge
level of MSGPI-RSGPU graduates

The background of the financial crisisdevelopedin Russia since mid-2014
was laid with the tradition of taking up loans in the West, not the East (China,
India, Asia-Pacific countries). The traditional «pro-Western economic think-
ing» of many graduates of the Faculty of Economics of MSGPI-RSGPU is
also known.

The importance of attracting foreign investment for technological mod-
ernization of industries and development foreign trade in quality and competi-
tive goods and services are certainto preserve in Russia in the coming years. A
number of important projects with the participation of foreign investors could
be realizedprovidedit is be difficult to use own resourcesin a particular sphere of
production under the crisis According to the Central Bank 77% of all so-called
foreign direct investment was our own offshore moneyin 2012. The money hav-
ing been earned in the country was remitted tothe zone of less taxation and
then came back here under the guise of investment to work on. Nevertheless,
there are significant funds seeking for profitable investing into profitable
productionon some areas of the world marketnot being under control of the
United States. Russia has its own attractive benefits for investors from the Eu-
ropean Union to some extent.

Under the new economic conditions, it is important MSGPI-RSGPU
should raise the level of teaching the fundamentals of the world economy and
the organization of foreign trade activities with the focus on the specifics of the
market of raw commodities and services. This is critical for the Russian mining
and oil and gas business. Perhaps, there should be «the section of international
commodity trade and geopolitics» at the Conference in future. We must learn
to attract foreign investors to Russia and work with them for our own benefit.

In accordance with the Federal Law «On the Procedure of foreign invest-
ing in business entities of strategic importance» of April 29, 2008 Ne 57 the ad-
mission of foreign investors to the large deposits of oil, gas, rare metals and
other valuable minerals is to be carried out only by the decision of a special
government commission. Thus, according to the law, only Russian state com-
panies can developoffshore fields. Such strategy for mining industry in Russia
during the period up to 2020 is inadequate, and the Law itself should get their
new «conservative» and «liberal» niche to encourage foreign investing. In the
context of economic sanctions of the US and their allies, the number of con-
straints should be reduced at times dramatically expanding our managerial
skills of federal and regional authorities and implementing state supervision
over the results of their activities.
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Besides, there is the need for large restructuring of the Ministry of Natural
Resources and Environment (the development of law and international rela-
tions) and the Federal Service for Supervision of Natural Resources (current
work with mining companies).Therehave been more than 10 yearssince the be-
ginning of « the administrative reform» . The analysis of the activities of admin-
istrative authorities and their departments under the current system shows their
lack of development and inability to solve new economic and trade objectives
quickly and effectively.

3. To develop the relationships between MSGPI-RSGPU
and JSC «Rosgeologiya»

In improving our exploration and mining professional education, great
creative mission belongs to «Rosgeologiya» which is gaining power. Large bud-
get of the Company will be used for strategic exploration. JSC «Rosgeologiya»
is to get the right for the declarative principle (without tender or auction) to
obtain licenses for exploration «for the areas within which there are no mineral
deposits registered by the State cadaster. «Rosgeologiya» will deal with regional
exploration and revaluation of reserves of unclaimed deposits, testing grounds
for technology perfecting of cost-effective production of unconventional hy-
drocarbons (including shale oil and gas), works on the shelf with the best Rus-
sian and foreign companies, and others.

There are a number of problems of our professional education at
MSGPI-RSGPU that cannot be effectively solved without resources and orga-
nizational support of «Rosgeologiya». It is gratifying that the scientific, educa-
tional, innovative, production and other initiatives of our technical university
find understanding and possible support of «Rosgeologiya». Among the prior-
ity, there are the following issues: 1) strengthening the ties of the university
with the scientific organizations of the industry; 2) the organization of qualita-
tive working experience.

According to our experts, in connection with the expansion of functions
and complexity of the tasks of «Rosgeologiya» the production structure can be
recommended to develop the internal corporate document «On the geological
study of Russia’s mineral resources by JSC» Rosgeologiya «with the participa-
tion of large and middle businesses, leading academic institutions and techni-
cal universities of Russia». The main problems of prospecting for mineral re-
sources and their solutions should be reflected in it. Partly, the development
of corporate document can be considered as the initial stage of the prepara-
tion for the full version of the bill «On the geological study of Russia’smineral
resources».
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However, the bulk of prospecting work is carried out in Russia in the cor-
porate sector in the decentralized way. In recent years, 80% ofall the costs of
the Russian national prospecting have been sent to search for oil and gas. On
the other hand, off-budget (corporate) costs of geology in Russia accounted for
about 90% of the total national expenditure. This suggests that our graduates
(geologists, geophysicists and mining engineers) mostly work outside of
«Rosgeologiya» and pure public sector subordinating the Ministry of Natural
Resources and Environment and the Federal Service for Supervision of Natural
Resources. Hence, there is the vital need for strengthening integrative ties of
MSGPI-RSGPU with vertically integrated oil companies such as «Rosneft»,
«LUKOIL», «Gazprom», «Surgutneftegas», «Tatneft», «Slavneft», «Bashneft»
and other oil and gas producing companies. In this complex management pro-
cess, the University should actively work with their alumni, many of whom
hold the positions in top management of the above-mentioned companies, in-
cluding the ones of chief geologists.

4. New staff for geological industry,
mining and oil and gas businesses

The required increase in the efficiency and competitiveness of large and
middle businesses in Russia is constrained by the sheer shortage of qualified
personnel, some of them being prepared at MSGPI-RSGPU. In this regard,
the University is actively involved in the Parliamentary hearings and «round ta-
bles» of the State Duma and the Federation Council on different issues of pro-
fessional education and improvement of legislative regulation of prospecting,
exploration and development of natural and man-made mineral deposits. Gen-
erally, proposals and recommendations of MSGPI-RSGPU are in the struc-
ture of the dispenser of information material. The University has been actively
involved in the activities of the Ministry of Natural Resources and Environ-
ment and the Federal Service for Supervision of Natural Resources.

The parliamentary hearing of the Committee on Natural Resources, Envi-
ronment and Ecology of the State Duma on «The Strategy for development of
the geological industry of the Russian Federation until 2030" (June 24, 2014)
was of importance. Despite the growth in the state funding of exploration work
in 2013 (32.1 billion) a great deal of problems has aroused in geologyfor the past
20 years. Here is one of the theses of the document: «Due to the constant
underfunding of explorationand prospecting the study of the territory of the Rus-
sian Federation is much lower than in the developed countries. There is a clear
trend towards thecompanies’ with foreign capitalintervention by the on the mar-
ket: their share is growing steadily. It is possible to avoid losing the control over
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strategic industry for Russian and ensure continuous replenishment of the min-
eral resource base of the country only through the modernization of fixed assets,
scientific research financing and innovative technology implementation.»

How is it possible for the Russia technical Universities not only to survive in
the new crisis conditions, but also to contribute to the creation of the innovative
image of oil and gas and mining sphere? We believe in the necessity forthe con-
structive interaction of: 1) the group of resource Universities (as well as
MSGPI-RSGPU); 2) the relevant ministries (Ministry of Education, Ministry
of Environment, Ministry of Industry, Ministry of Energy); 3) companies large
and middle businesses concerning new strategies of innovative modernization.
Anyway, it is not enough to find sufficient sources of financing. We need new
methods of organization of research and development, the use of their results for
the industry, interaction of the subjects of the innovation process, and others.
The term «technical regulation» is applied to that. Senior students, postgraduate
students, young scientists are among the participants of such innovative modern-
ization. The basis of their potential is «the project approach».

The recommendations of the «round table» at the Federation Council 27,
November 2014 on the theme «Improving the legal regulation of subsoil use»
are worth paying attention to. In particular, the Ministry of Education and Sci-
ence of the Russian Federation suggested:

— Continuingthe activities to organize and conduct production (field)
practice for the University students of geological specialties in the cooperation
with the Ministry of Natural Resources and Environment of the Russian Fed-
eration, the Federal Service for Supervision of Natural Resources, JSC
«Rosgeologiya», geological organizations and mining companies

— considering the inclusion of teaching the basics of mining law and eco-
nomics of mineral resources in theuniversities curricula for students of geologi-
cal disciplines, specialties in economics, finance and public administration, as
well as for refreshment coursestudents

— considering supplementing the Nomenclature of scientific specialties
with specialty 12.00.06 «Mining Law» (the Order of the Ministry of Education
25.02.2009 Ne 59 «On approval of the Nomenclature of scientific specialties»,
registered in the Ministry of Justice of Russia 20.03.2009 Ne 13561).

5. The list of relevant educational and innovative
tasks for MSGPI-RSGPU

The analysis shows that the reasons for the deficit of qualified geological
and mining staff in Russiaare weak and ineffective interaction between Univer-
sities and successful scientific and industrialgeological companies; deficiencies
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in practical training; the absence of refreshment course system to meet the
needs for innovative development of the geological industry; the lack of educa-
tional programs meeting modern requirements and others.

The authorities of MSGPI-RSGPU have sent their recommendations
how to improve the level and quality of the relevant education to various fed-
eral departments several times. It can be useful to utter them once more for the
participants of the XII International Scientific and Practical Conference «New
Ideas in Earth Sciences» to discuss.

1. The Ministry of Education of the Russian Federation, as well as the
RAS and FASO should pay more attention to the development of applied geol-
ogy, science-intensive subsoil and support for innovative and educational ac-
tivities of such Universities as MSGPI-RSGPU. MSGPI-RSGPU and other
resource Russian Universities are concerned about the underestimation of our
educational activities by the Ministry of Educationand absolutely insufficient
state support for the applied geological and mining sciences (through scientific
contests, scientific conferences, foreign contacts and others). Such support for
MSGPI-RSGPU activities is incommensurable compared the measures for
support of technical Universities dealing with defense companies and the de-
fense industry and Universities making NANO researches. It is happening at
the time when 80% of Russian exports are raw materials, other 15% are fertiliz-
ers and the first products, but manufactured goods make up less than 4% of ex-
ports. At the same time, Russia's largest oil and gas companies are not competi-
tive concerning innovation development in comparison with foreign rivals (in-
cluding China).

2. Currently training in applied geology (120401), geological exploration
technology (130101) and mining (130400) is underestimated under the per ca-
pita system of financing by the Ministry of Education of the Russian Federa-
tion. Therefore, it is impossible to prepare a good «specialist» in applied geol-
ogy and geophysicsfor 67.06 thousand rub a year. Should take into account the
amount of «transport» and «field» costs for the preparation of geologists, geo-
physicists and mining engineers in the field of industrial practice in remote re-
gions of Russia. Financing should be raised at least up to 112, 00 thousand rub.

3. To instruct the Ministry of Natural Resources and Environment to
make proposals for the development a number of infrastructure facilities inter-
collegiate (training facilities and landfills, centers of excellence for research and
development facilities, centers of applied information technologies, database
shared, etc.) in the mineral resources and mining sphere in Russia to support
the profile secondary and higher education in Russia. It is reasonable to make
an analysis of the regional infrastructure in the country and carry out the cre-
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ation of university centers for collective use for higher and vocational
educationbased on individual objects.

4. In order to execute item 19 of the Federal Law «On Education in the
Russian Federation» by the Ministry of Education of the Russian Federation it
is necessary to finance the activities oftheUniversity’s educational and method-
ical department as well as to speed up the introduction of the «Model Provi-
sions» about theeducational and methodical department. In higher professional
education scientific, methodological and managerial work on assessing the
quality of textbooks and manuals used by higher education institutionsis signif-
icant, including their «unification» and «standardization» of individual training
courses and University groups. This mission of educational and methodical de-
partments is disclosed in item 19 of the Federal Law «On Education in the
Russian Federation.» The educational and methodical association of higher
schools of the Russian Federation on education in the field of applied geology
was created in 1988. It has been acting based on MSGPI-RSGPU since then.
In any case, today the coordination of more than 30 universities in Russia with
their specialized geological faculties and departments are being realized. Yet,
textbooks and teaching methodologies in applied geology being of high
qualityare recommended for using at high schools throughout Russia.

5. Training  high-quality  engineers at technical = Universities
requiresreforming their relationships with scientific organizations (research in-
stitutes and design departments), RAS / FASO, the Ministry of Education of
the Russian Federation and relevant science. It should be required not only to
balance the innovative development of technical Universities so that they are
actively pursuing research and development, but the educational mission of
Russian research organizations (new and important task). Russian research in-
stitutes and design bureaus have emphasized mainly on the development of
their postgraduate and doctoral studies so far. This is not enough.

6. Russian scientific organizations should teach the most gifted and edu-
cated senior studentsnew scientific and industrial technologies. The relevant
«training system of MPTI students» is known. It is necessary to create
inter-university academic departments, research and education centers inall
prominent research institutions, including the Academy of Sciences and indus-
try Academies. Substantial scientific and educational reform on the level of our
major cities such as Moscow, St. Petersburg, and Nizhny Novgorod, Samara,
Yekaterinburg, Novosibirsk and a number of other major cities is on the mind.
[t is clear that such an overdue innovation requires special government financ-
ing and a new way of operating of institutes and design bureaus. A number of
regulations of federal significance are needed to solve this problem.
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CONCLUSION

The above-mentioned conceptual approaches need discussing and clarifying.

A preliminary analysis of the reports received shows a good understanding
of relevant economic and administrative problems of the countryby
specialistsin geology and geophysics, mining engineers and others.

We are sure that MSGPI-RSGPU will overcome all the barriers prevent-
ing from effective development during thecrisisyears under our «anti-crisis and
innovative mobilization».

Of course, Russia has historically experienced a lot of large and small wars
and upheavals. We are all interested in friendly relations with all countries of
the world.

MSGPI-RSGPU is quite ready for the preparation of highly qualified ge-
ology staff for all countries, including the US, Canada, Australia, EU coun-
tries, the Asia-Pacific region and others.

Dear participants and guests to our scientific Conference! Best wishes!
New creative and vital victories!
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IN COMMEMORATION
OF THE 70TH ANNIVERSARY OF THE GREAT
VICTORY. GEOLOGY: IN THE COURSE OF
BUILDING AND WAR

Kozlovsky E.A. Vice President of the Russian Academy of Natural Sciences,
Member of the Supreme Mining Council of Russia, the Minister of Geology
of the USSR (1975—1989), Professor

In 2015, the whole world celebrates the greatest event of the XX century,
the 70th anniversary of the Victory of the Soviet Union and the countries of the
coalition in the Great Patriotic War, the war whenmillions of soldiers and in-
nocent victims of the fascism disaster were killed. Historians (yet again!) will
chronologically present the facts and explain the essence and meaning of this
huge event.

The Second World War was not only a battle of armies, but also a fierce
fightof the economies. Therefore, below I will highlight one of the factors of
the victory. It is the mineral resource complex!

Unfortunately, not only positive emotions accompany our memories.
There is a visible process of rewriting the history of the Great War. The impres-
sion is that the united front is made to vilify and falsify the heroic past of our
country, to revise the results of World War I1.

After all, the international situation does not show us any generosity, i.e.
love for Russia for its past, given not only for the freedom of Europe, but the
greatness of our country.

It is extremely important for us to understand that national interests are
the highest level of evaluation of all actions! It determines the path and the
level of state development, to evaluate the role of the government and its ability
to ensure the independence of the state!

Celebrating the 70th anniversary of the Victory of the Great Patriotic War,
we must remember that geologists, prospectors of entrails of the earth did ev-
erything to ensure the economic development throughout the progress of the
State. It is necessary to know and use during the new stage of the development
of the country! The milestonesof the history in brief.

The forefront of geology. A significant part of the mining industry enter-
prises were in the hands of foreign capitalbefore the revolution. One hundred
and eighty four foreign companieswith the total capital of nearly 300 million
rubles were establishedin Russiafrom 1901 to 1911. The share of oil, coal and
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gold-platinum industries accounted for more than two thirds of the business
capital. Most of the Donbass coalmines belonged to German industrialists. The
owners of private mining companies preferred not to spend money on explora-
tion work.

Exceptionally low level of geological knowledge of Czarist Russia territory
caused the lack of exploration of its mineral wealth. According VernadskyV.1.,
sixty one elements of the D.I. Mendeleyev’speriodic table were usedabroad in
the beginning of the XX century, whereasonly thirty onein Russia. Moreover,
there were only seventeen elements were known for deposits of proven or in-
ferred resource.

In April 1929, XVI Conference of the All-Russian Communist party
(bolshevicks) adopted the first five-year plan and the time of radical restructur-
ing of the country’s entire economy began.Solving fundamentally new prob-
lems required drastic changes in the methods of the geological service activi-
ties. In 1940, the production of capital goods of major industries increased by
17 timescompared to 1913, and by 91 times in relation to 1920. The structure
of the industrychangeddramatically. In1913 the production of means of
productionin Russia was only 34% of its volume, and in 1940its share in the
Soviet Union reached 61%, including engineering and metal 36%.

Those achievements were made possible largely owing to the selfless labor
of the young geological industryworkers ensuring the discovery, accelerated ex-
ploration and preparation for industrial development of many mineral deposits.

The estimation of the total resources made in the pre-war period under
the leadership of Gubkin I. M. was of great importance for the development of
oilexplorationin the USSR and its regions.That work was based on extensive,
scientifically rethoughtfactual material and contained the quantitative estimate
of the expected oil reserves, including the regions explored in the less degree.

Full reassessment of reserves for coalwas made. Oil shale deposits were
identified High capacity power station operated on the base of explored peat
deposits.The prospects for iron ore of known iron fields of Kursk magnetic
anomaly, Krivoy Rog, Kerch and some fields of the Urals, Western Siberiawere
significantly enhanced. As well as this, a number of new geological objects of
the Caucasus, the Urals, Siberia and others were prospected.

Systematic search and audit work carried out during the first five year pe-
riods by Soviet geologists, in addition to the two previously developed manga-
nese fields (Chiatura and Nikopol), a number of new deposits of manganese in
the Northern Urals (Polunochny, Berezovsky, Novo-Berezovsky and
otherswere explored. The whole province with manganese ore deposits of sedi-
mentary and sedimentary-metamorphicores of the Paleozoic period were

86



WA TOCYa4,
et Cre,

4

«New ideas in Earth sciences»

) P
SO Pogy
% &
ol
gy o

)

%2, N N\
9980 unn Y

found. Mugodzhary (Kazakhstan) in the southern Urals and Don (Kempirsai)
chromite deposits being of unique quality and reserves of oreswas discovered,
as well as Shakhtama field in the Trans-Baikal.

On the eve of World War II the industrial importance for a number of
large molybdenum porphyry copper deposits (Kounrad in Central Kazakhstan,
Kalmakyrskin Uzbekistan and others) was proved. On the eve of the war indus-
trial deposits of tungstenwere prospected, the development of whichbeing car-
ried out in the ongoing prospecting process. They were Tyrnyauz in the North
Caucasus, Akchatau in Central Kazakhstan, Langar, Chorukh-Dayron,
Koytash, Ingichki in Central Asia, Kalgutinsky Altai, Dzhida in Transbaikalia,
Alyaskit in the North-East of the USSR, and others.

Based on the use of mineral wealth discovered in the depths of the coun-
try, mining and processing industries of the USSR was a considerable
successduring the prewar period. Only for 12 years , the firstthree incomplete
five-year plans (1929—1932; 1933—1937; 1938—1940), the coal production in
the country increased by 4.7 times, oil — 2.7, natural gas — more than
10 times, mining of iron ore — by almost 5 times, manganese ore — 3.7 times,
pig iron —4.5, steel - 4.3 times, production of mineral fertilizers — 23 times,
cement — 3 times. The production of aluminum, copper, lead, zinc, nickel,
tin, and other non-ferrous and rare metals grew significantly.

Mineral base during the war.The Patriotic War demanded the immediate
transfer of the Soviet economy to the war economy model. On August 16,
1941, the Soviet government adopted «Military-economic plan» on the period
of the fourth quarter of 1941 and 1942 for the Volga region, the Urals, Western
Siberia, Kazakhstan and Central Asia, which envisaged significant increase in
the production of coal, oil, automobile and aircraft fuel, iron, pig steel, rolled
products, copper, aluminum, explosives and ammunition, various military
equipment.

That plan providedfor the evacuationof hundreds of industrial enterprises
to the east of the European regions, the construction of new power plants with
the total capacity of 1,386 thousand kw and the construction of five new blast
furnaces, 27 open-hearth furnaces, blooming, five coke batteries, 59 coal mines
and others. The value totaled 16 billion rubles. The plan was not only fulfilled,
but exceeded.

Soviet geologists of the pre-war years were able to create a rich mineral re-
sources base of the country, providing itwith the proven reserves of almost all
kinds of mineral resources, and, most importantly, the ones that defined the
scientific and technical progress. By the early 1940s, the proven reserves in-
creased incomparison with the ones known prior to the October Revolution, by
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6 times in terms of oil,7 — coal, 5,5 — iron ore, 9 — chrome ore, lead, and
zinc,4 — manganese ores, 27 — copper. The share of the Soviet Union ac-
counted for more than half of the estimated world's reserves of iron ore and oil.
[t is important to emphasize that, geological exploration in the Urals and in the
eastern parts of the country during the pre-war years resulted in the consider-
able amount of prospected mineral resources. The new mineral resources base
provided a significant increase in mining operations, development of new large
enterprises of ferrous and non-ferrous metallurgy, construction industry, pro-
duction of mineral fertilizers. Huge Magnitogorsk and Kuznetsk Metallurgical
Companies constructed at that time played a significant role for providing the
defense industry with high quality steel during pre-war years, and especially
during the Great Patriotic War. It generally referred to the rare metals.

Our mining industry developed rapidly, but still not enough. It causedthe
lag of military equipment quality compared to their German analogue. It was
especially noticeable concerning aircraft and tank manufacturing. The turning
point came only in the course of the war, when mineral resources of the eastern
regions of the country began being used, alloying metals and aluminumin par-
ticular.

The second half of 1941 was the time of great movements of the produc-
tive forces to the east. From July to December of that year 2593 enterprises in-
cluding 1523 largeones were evacuatedto the eastern regions. The world history
had not known such large-scale movement of productive forces, as it happened
in 1941 in the Soviet Union, and then under the new onslaught of the
Wehrmacht in 1942. The sector included geology as well. The oil industry was
no exception either.

The war set oil industry workers two main tasks. First, it was necessary to
do everything to provide the smooth front and the military production with pe-
troleum products in sufficient quantities, and, secondly, to take all measures to
make it impossible for the enemy to extract oil from wells, being located tem-
porarily on the occupied areas.

Oil and gas exploration in Western Siberia did not stop even in the midst
of the Great Patriotic War. Large prospectingand exploration companies hav-
ing experiencedstaff of geologists, drillers, drilling equipment, materials and
machinerywere deployed from the southern parts of the country to Bashkiria,
Kuibyshev, Orenburg and Perm region. That promoted search, exploration and
prospecting activitiesgreatly, especiallyin 1942. The total volumeof 1941—1945
of exploration drilling reached 427 thousand meters, exceeding 1.5 times the
amount of exploration drilling during the whole five year period from 1936 to
1940.
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In the fourth quarter of 1941it accounted for 62% of the pig iron pro-
duced in the country, about half of the production of steel and copper, almost
one third of the zinc and allaluminum manufactured during that period, and
nickel, cobalt and magnesium. By September 1942, industrial production in
the Urals had increased by 2.5 timesin comparison with the prewar level.

The production capacity of metallurgical enterprisessignificantly in-
creased after reinforcing with evacuated equipment.Magnitogorsk plant
tookthe equipment of 34 enterprises, Nizhny Tagil, Chelyabinsk and Orsk of 13
plants. The first phase of a new steel plant in the Chelyabinsk region was built
just for two and a half months. The capacity of the old ironworks of Zlatoust,
Sverdlovsk and otherswere also expanded.

Exploration activities, primarily in the areas of operating smelters such as
Tagil-Kushvinsky, Baikal, Magnitogorsk, Orsk-Khalilov and otherswere signif-
icantly activatedto meet the rapidly increasing demand for iron ore. Explora-
tion for iron ore was carried out in the areas of the Kuznetsk Combine in the
fields of the Mountainous Shoria and Kuznetsk Alatau, in Western Siberia.

Due to the failure of the nickel mines in the Kola Peninsula the value of
sulfide nickel ore in the Noril'sk region of Krasnoyarsk Territory and in the
fields of silicate nickel ores in the Uralssharply increased. The latter were the
main source of raw materials of Ufaley Nickel Plant.

The occupation of Ukraine caused theextremely acute situation concern-
ing the industry provision with aluminum. There was only one of the five
smelters left, situated in the Urals, being of low power. Therefore, emergency
measures were taken to increase its capacity and construct new plants. In
September1942, the second phase of the Ural plant was put into operation.

During the war Dzhezkazgan and Balkhash copper ore millswere ex-
panded. The major East Kounrad copper-molybdenum deposit was estab-
lishedand quickly mastered close the latter one. The copper industry of the
country provided the needs forthe defense industriescompletely.

The main part of the production of lead and zinc ores accounted for the
deposits of Ore Altai and Karatau (South Kazakhstan), which stocks were sub-
stantially increasedduring the war years.

The increased demand for tungsten met by the deposits of Dzhida,
Beluhinskoe and Antonov Mountain in Transbaikalia, Mulchihinskoein Altai,
Lyangarskoe and Koytashskoe in Uzbekistan, Chorukh-Dayronskoe in Tajikistan.

Ingichkinsky tungsten mine (Western Uzbekistan), built in record time on
the basis of skarn deposits, and was launched on the day of the warbeginning,
June 22, 1941. Molybdenum concentrateswere supplied by Balkhash plant,
mines of Umaltinsk in the Far East, Pervomaiskii (atDzhidinsky field) and
Chikoysk in Transbaikalia.
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Anticipating the inevitable military confrontation with fascism, the So-
viet leadership strengthened the mineral resource base of all sectors of the
economy, created new centers of heavy industry in the east. It should be re-
called that such unique objects of mineral raw materials as the «Second Baku,
the Volga-Ural oil and gas province, iron ore deposits of Mount Magnet,
nickel deposits in the Murmansk region, bauxite deposit ‘Little Red Riding
Hood’ in the Urals, Kolyma gold-bearing area, tin deposits Valkumey and
Tultin in the Magadan Region,Ege-Hay in Yakutia, Tyrnyauz deposit of mo-
lybdenum and tungsten ores in Kabardino-Balkaria, Khaidarkan mercury
mine in Kyrgyzstan, Verkhne — Kama deposit of potassium salts,
Khibinogorsk apatite-nepheline ores and many others were discovered and
exploredin 1930s.

Thus, despite the temporary loss of the largest centers of the fuel and met-
allurgical industries in the European part of the USSR, the fuel reserves of
crude ore stored before the war in other parts of the country, as well as the
stocks of new deposits, accelerated efficiently during the war, allowed to increase
gradually the volume of fuel production, iron and steel products (Table 1).

Table 1
Mining and production figures by year, million
Indexes 1940 1941 1942 1943 1944 1945 1950
Coal output 165,9 | 151,4 | 75,5 93,1 121,5 | 149,3 261
Oil output 31,1 33 22 18 18,3 19,4 37,9
Iron ore output 29,9 24,7 9,7 9,3 11,7 15,9 39,7
Pig iron production 14,9 13,8 4,8 5,6 7,3 8,8 19,2
Smelted steel 18,3 17,9 8,1 8,5 10,9 12,3 27,3

Kozlovsky E.A. Lessons from the Great War. 2005.

The contents of the table show that the most difficult and critical in the
production of coal, iron ore and iron and steel were the years of 1942 and
1943, and oil production — 1943 and 1944. Mobilized fuel and metal re-
serves, as well as coal, oil, ore, iron and steel mined and produced in the east-
ern regions of the countryplayed a great role during the war. They were cre-
ated on the eve of the war. Yet, in 1943, the level of coal mining, iron and steel
began to grow, and from 1944, the production of oil and iron ore began to in-
crease. In 1945, simultaneously with the beginning of the restoration of
companiesdestroyed by the enemy there wasa further increase in mining and
producing fuel and metal.
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Geological support of troop combat. The effectiveness of military geologi-
cal service of the fronts depended not only on the organization of the work, but
also on the theoretical foundations of military geology as a special applied sci-
ence. Academician Fersman A. E. identified the following main tasks for
militarygeologists serving the fronts of the Great Patriotic War. They can be
listed as the following: the use of geological data for the construction fortifica-
tions, shelters, bunkers and pillboxes, trenching and trenches;data for geologi-
cal structure of the area for the construction of underground mine galleries and
warehouses; hydrogeology study to account for water conditions at different
times of the year for the purpose of drying and artificial irrigation areas;
hydrogeological conditions of the area, water resource surface, shallow aquifers
for water supply areas of location of large military units, etc.

The situation demanded hard and fast decisions.Dozens of military geo-
logical units (VGO) were urgently formedto study the terrain, which had be-
come the theater of war. They were to check the status of surface watercourses
and reservoirs, determine the depth of groundwater quality, watery, preserva-
tion of existing water sources, the possibility of cross-country terrain, the pres-
ence of mineral deposits for military constructions (crushed stone, sand, gravel,
clay, etc.), evaluate forests in terms of their use as building material in order to
disguise and overcoming them by tanks.

Military-geological maintenance of offensives of the Ist, 2nd and 3rd
Belorussian Fronts in the summer of 1944 was carried out by VGO-1
(ChapovskyE.G.), VGO-5 (Rakhov G.N.), VGO-13 ( Nizhegorodov M.F).,
VGO-15 (Yankovsky A.A.), VGO-16 ( Shapiro A.L.).

Military and geological service of the troops during the offensive in the
lower reaches of the Kuban and the Taman Peninsula was served by VGO-8
headed by Kunitsyn P.V. and so on.

Restoration of the national economy. On August 6, 1947, the USSR Coun-
cil of Ministers instructed the State Planning Commission of the USSR of the
General plan for the economic development of the country for up to 20 years.
Thescientistsof the USSR Academy of Sciences, industry research institutes,
ministries, departments, national planning commissions, local party and gov-
ernment bodies, the Council of Scientific and Technical Expertise of Gosplan
were involved in the work. The importance of the planned work could be
judged from the fact that in August 1947 80 sub-committees were established
for the development of the individual problems of the general plan.

One thousand and forty seven coalmines were restored on the liberated ar-
eas in a short time. Their annual output (in million tons): 44 of coal, 13 blast
furnaces with the total capacity of 2.3 iron, steel furnaces 70 2.8 steel, 28 mills
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with the annual capacity of 1.7 rolled steel, 40000 km of railway lines (40% of
the total length of the pre-war lines in the USSR).

The hard task fell to Soviet geologists’ lot. They had to explore rapidly and
prepare the deposits of local building materialsfor mining, find the sources of
water supply for restored settlements and industrial enterprises,take part in the
preparations for the operation of the flooded and destroyed mines pits, com-
pensate a number of reserves by the exploration of significantminerals lost dur-
ing the war and at the same time search for new sources of minerals, including
uranium and diamonds.

It should be emphasized that, despite the hardships of the war, geological
service of the country did not curtail their activities. The fact that the number
of the personnel working for the industry even slightly increasedby the end of
the war testifies to it.

In the early postwar period the reconnaissance and exploration for ura-
nium was resumed in 1943, in the midst of the military confrontation.

The second major task of the geological service of the country was the de-
velopment of raw material base for the oil industry. Already in 1943, the indus-
try began to get a lot more material and human resources. Military factories
settled down to the production of oil equipment. It was decided to demobilize
oil specialists and return them to their former jobs. The measures taken in the
second half of 1943 resulted in the oil production increase by 4% compared
with the first half of the year.

In late 1957, the Minister of Geology of the USSR Antropov P.Ya. set up
a commission to verify the direction of exploration work on the search for oil
and gas in Siberia. The famous scientist, Doctorate of geological and mineral
sciences A.A. Bakirov headed the commission. The Commission approved of
activating the work in the north. However, the southern part of Western Siberia
was recognized asunpromising. Then Hervieu Yu. G., Rovnin L.I., Salmanov
F. K. and many other geologists accomplished a huge professional feat, for
many years heading scientific and practical work on revealing the potential of
the West Siberian oil and gas provinces.

Forty years after the Great Patriotic War, the Soviet Union made great
progress in the economic development. Based on the use of mineral re-
sources explored by geologists in the depths of the country during the
post-war decades. The extractive industries of the USSR took made fresh gains.
(Table 2).

Putting in order the system of reporting and inventory write-downs greatly
contributed to that. The objectives of raw material supply of the postwar recon-
struction demanded the improvement of its organizational structure.
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Table 2
Mining and production figures by year, min. t
Increase for
Indexes 1945 1955 1965 1975 1985 40 years
Coal mining 149,3 390 578 701 4,8
Crude oil production 194 | 70,8 | 243 | 491 | 628 32
(including gas condensate)
Gas production, bln. m3 3,3 9 128 289 632 190
Iron ore 15,9 71,9 153 235 247" 15,4
Steel output 12,3 45,3 91 141 154" 12,5
Mineral fertilizers™ 0,25 2,3 7,4 22 30,8" 123
Cement production 1,80 22,5 72,4 122 132 73

*Actual execution in 1984

“Equivalent to 100% of the nutrients.

Source: Kozlovsky E. A. Lessons from the Great War. 2005.

On the eve of «perestroika». By the beginning of «perestroika», our coun-
try came to the following indicators:

— production of oil and condensate was 624 million tons (13 times higher
than the pre-war 1940);

— gas production — 727 billion M3 (227 times);

— coal mining — 700 million tons (4.6 times);

— iron ore — 251 million tons (8 times);

— production of mineral fertilizers increased by 45 times compared to 1940.

Further production of the above (and other) kinds of minerals: oil — up to
625—742 million tons, gas — up to 835—850 billion m3, coal — to 780—800
million tons, etc.was planned to risefor 1990.

From the history of the mineral resourcesstudiesit should be remembered
that sustainable development and the enviable political situation in the world
ensuredthe single body of research over a significant period of history of the
USSR and Russia. The Soviet period, with its intricate history of development
has reasons to comprehend the covered way.

— The centralization of geological prospecting and exploration was com-
pleted. It included 50 scientific and research institutes, 60 research and pro-
duction (including regional) organizations, 30 factories producing geophysical
drilling and other equipment.

— Vigoroustechnically well- equipped geological service of the country
with an extensive network of regional branches was organized.
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— An extensive network of research instituteswas formed. Research insti-
tutes carried out scientific research on 20 main problems: general geological
work, geocataclisms, entrails protection, energy resources, ore raw materials,
non-metallic raw materials, groundwater, mineral raw materials synthesis,
methods of prospecting, geophysics, aerospace survey, in-depth study of the
subsoil using deep drilling and geophysical sensing, the study of near and far
space, including the Moon, geoinformatics and others.

Geological service of the Soviet Union did not confine to itself.It ac-
tively developed mutually beneficial relations with many countries. Gratu-
itous assistance to a number of former colonieswas rendered. For example,
specialists were trained and contracts for exploration and mining operations
were made.

By the end of the considered period there had been no more blind spotson
the geological map of the country. All the territory was photographed on a me-
dium and small scale (1: 500 000). Besides, the program of large -scale geologi-
cal and specialized surveyswas launched. This provided the basis for further
in-depth searches, which were securedby great theoretical achievements of
geological science. The results of scientific and technical progress in the indus-
try allowed to bring about the deep drilling program, geophysical geotraverses,
aerospace survey and others.

«New» Russia. Russia has inherited from the Soviet Union the top posi-
tion of the country provided with mineral resources. Russia's share of world oil
reserves (in%) 13, gas — 32, coal — 11, lead, zinc, cobalt, nickel, iron, from 10
to 36, etc. D. The gross value of the proven and preliminary estimated reserves
is about $ 28, 5 trillion.

Mineral resources complex of Russia (MRC), created before the 90sand
being more resistant to survive under reformingcompared to other sectors of
the economy,turned out tobe in the critical state. Nevertheless, it continues to
be of fundamental importance for the national economy, saving it from a
deeper crisis.

It should be noted that the fall in the GDP, industrial and agricultural
production in Russia among world economies during the economic crises of
the XX century was the most sizable. Neither the First World War with the Oc-
tober Revolution of 1917nor the Second World War led to such a considerable
drop. According to the most conservative estimate, for the period of the crisis
Russia's national wealth has declined by more than two times,the efficiency of
its use has significantly deteriorated. For example, Russia's GDP in 1998 de-
creased to 55.8% in relation to 1989. Industrial production fall reached 40.9%
of the 1990 level.
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We should emphasize that it took the US four years to recover after the
beginning of the Great Depression (1933), and only eight years later the econ-
omy reached the pre-crisis level of the GDP, i.e. in 1937. Russia spent 8 and 17
years respectively.

We have lagged behind in the economic development among other coun-
tries. Our share is only 1.5% in the global production volume of gross output.
The situation is even worse concerning the high-tech products, defining the
modern development. We manufacture only 0.3% of the world production,
36% of the US, 30 % of Japan, 17% of Germany. Labor productivity in Russia
is 3—5 times lower than in the United States and other developed countries.

The exorbitant growth in export of mineral complex products, observed in
the years of perestroika, has a negative impact on the development of the Rus-
sian economy.We can speak about the following aspects in particular.

— Increased export of mineral resource products with a sharp decline in
the production does not only increase the imbalance between production and
consumption, but also worsens the macrostructure of the economy, approach-
ing the raw materialsexportmodel more and more.

— Exaggerated development of energy resourcesand the main liquid met-
als export led to the decline in raw material provision of the national industry
and limited the possibility of its effective operating.

— Export of strategic and critical types of minerals was not accompanied
by the effective use of foreign exchange earnings in the industrial sector.

— Finally, raw materialexport orientation is developing. That increases
the dependence of the social and economic situation in Russia from the world
market price and discriminatory actions against Russian producers.

Policies in the sphere of national mineral security requires taking into
consideration the consequences of mineral resources globalization and the re-
alization of our country’s part in the future global mineral resource provision.
Russia has vast natural resources. On the one hand, they are a solid foundation
for prudent management. However, on the other hand,they could be attractive
for cooperation and a tasty morsel for the «new aggressors.»

Mineral and other natural resources of our country are not only the main
tool for the country to overcome theprotracted crisis and transit to new tech-
nologies, but are also a great defensive force. Unfortunately, there are those
who desire to repeat the aggressive experience of the Great Patriotic War. We
must remember it!

Organizing role of the state. We are now silent about the main factors of
our victories. It is the organizing role of the state. In late 1994, «Statement of
Nobel laureatesrappeared in the west. Our compatriot Leontiev V.V. was
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among the signatories. He was never tired of repeating the need for combine
the plan and the market, proving convincingly that planning at all levels, from
the enterprise to the national strategy of economic development of the country,
is vital sinceeconomic activities without common purposes are meaningless.

J. Galbraith outlined his position on a government role for the country’s
economy very clearly in his interview for the magazine «The problems of man-
agement theory and practice» (Ne 5, 1999). «If you take the normal conditions,
rather than the current state of crisis in Russia, the general formula iseconomy
generally works well in the capitalist society, if the state controls about 50% of
the GDP.»

Thus, the return to the state, but indicative planning of main indicators of
the national economic development, as it is done in all developed countries, is
inevitable. In this case, the state must define and control the level of prices for
goods and services, actually determining the «rigidity» level of planning. It is
necessary to set fixed prices and tariffs for energy, fuel, oil, transport services
and other products of natural monopolies, as well as the maximum retail prices
for consumer goods of prime necessity. Furthermore, it is worthwhileto provide
the demanded parity between the prices for agricultural products and the prices
for industrial products for agricultureon the principle of the state regulation for
prices. This is not a complete list of the things to be done.

Nevertheless, the issue of the first priority for Russia is to determine new
state mineral resources policy, based on the long-term research system of min-
eral resources, being scientifically and organizationally an executive link of the
system. Geology has always been forward-looking for the economy. Geology
humiliation are associated with mismanagement and lack of understanding of
its role for the future development of the country. It is a chronic disease of the
country's leadership. The sooner we eliminate the symptoms, the sooner we
proceed the path of introducing new technologies using mineral resource po-
tential. Apparently, this is one of the primary political and economic problems,
the necessity of solving which are demonstrated not only by the lessons of the
Great Patriotic War, but the level of development of our country over the past
100 years.

There are questions of strengthening the political and economic situation
in the world and in every state, Government’sresponsibility, and, finally, their
erudition and ability to create the conditions for safe national development.

Integrative globalization is one of the most important measures aimed at
strengthening the position of the West, especially of the United States. Recently
introduced the term «globalization» using under the guise of something positive
and natural is a purely ideological fiction, covering the new world order that the
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United States and their partners are rushing to set in the wake of the collapse of
the USSR. Another name for it is the hegemony of the «golden billion».

National security is the basis of the state. It follows that we must be wary
of the principle of national security. We must understand that the example of
many countries indicates that the sovereignty of the state and its integrity de-
pends primarily on the political line of the government and the preservation of
their national values among which mineral resource potential (and all natural
resources) is the property of the people, their future and hope!

It is time to talk about Russia's innovation defeat, the rejection of the eco-
nomic and social systems of innovations, inventions and creative activity. This
is alarming!

Meanwhile, the financial crisis has not only entered every Russian com-
pany, but also every family. He is definitely systemic, i.e. destroys economic
ties, stepped over the perspective development of the country, which just began
developing, devalues national values and destroys the society fundamentals.

In the 90s, after the collapse of the Soviet Union, the markets became global.
They almost mastered the whole world. The world capitalist elite are forced to
stimulate demand artificially where it is possible, for example, by pumping credit.

It seems to us to be more deeply appreciates external threats and the
«pressure» that show countries of the West, devoid of strategic mineral re-
sources, especially energy.

Administrative and legal organization of the state, its present character,
devoided of dynamism and ability to adapt to rapidly changing domestic and in-
ternational processes, significantly reduces the level of economic security of
Russia.

What should we do first? Criticizing Russia's approach to the reform, the
famous economist John Stieglitz spoke very favorably of the Chinese. The con-
trast between the strategies (and the results of the development) of two largest
countries, Russia and China, he said, is very instructive. For ten years
(1989—1999), China's GDP almost doubled, and it fell by almost two-fold in
Russia. In the early period Russia's GDP was by more than two times higher
than China's. At the end of it became less than a third. J. Stieglitz pointed out
that China has been able to build their own path of development without using
«recipes» of consultants from the IMF.

Based on the problem of the priorities of state policy in the field of geolog-
ical study and reproduction of SMEs, it would be appropriate:

— reconstruction and development of the strategic subsoil research of
Russia in order to create the advanced growth and reproduction of mineral re-
sources at the expense of the state and subsoil users;
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— radical improvement in the structure of the mineral resource base
through enhanced forecasting and mineralogical and search and assessment
work for strategic and short supply kinds of minerals, especially uranium, man-
ganese, chromium, high-quality bauxite;

— continuation of geological and economic re-evaluation of mineral re-
sources base taking into account the conditions of the market economy and the
global environment;

— the creation of economic conditions for improving the system of mining
in order to reduce losses of minerals in the ground, their dilution and others.

According to the forward-looking patterns, Russia may face the problem
of large-scale deficitof profitable stocksin most major minerals in the near fu-
ture ifdrastic measuresare not taken in the area of the domestic system of sub-
soil use and creation of effective economic mechanisms.

Hence, it is necessary to recognize the special role of professional analysis
and prognoses for mining.

We must look for new ways! It is extremely important today to «breathe»
intothe remaining industrial and scientific geological organizations the hope
for the future, in particular, for the revival of mineral resources research system
and the need for the trade union for specialists linked by the desire to raise the
fallen banner of Geology, hope and faith in the powerful mineral base of Russia
as an integral part of the national security of the country, the belief that the
work of a geologist is urgently needed and extremely important for the country!

The political aspect is the major direction. We cannot help dwelling on the
main issues arising from the foregoing.

1. Russia has no strategy and philosophy for the state. In the meantime,
they should determine the political, moral and practical activities of the gov-
ernment and their subordinate structures. Taking into account that we have
marked time for more than two decades, we have failed to make conclusions
from the past! Ninety seven percent of the population, according to sociolo-
gists, believe that they canin no way affect the decisions taken by the authori-
ties, and, of course, are not responsible for them. This returns us to the scheme
of social antagonism, «we» and «they», which deprives the modernization of
the chances of success.

Thus, the social aspect, the dream of their civilized imperatives for the re-
newal and development of Russia is no less important than technological and
economic innovation.

One of the most important modern technologies is the algorithm for de-
sign of the future. They are methods of trend analyses, forecasting future
changes, the analyses of possible scenarios, risk assessment and management.
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Today, to take serious visionary solutions in key areas of life, social, economic,
educational, military, technological, and a number of others, it is necessary to
look 25—30 years ahead.

2. The political line of the state should give the possibility of a strategic
economic development of the country with a clear view of the objectives, prior-
ities, regional plans, national security, etc. This is an essential element for
bringing together people, organizations and businesses.

3. It is particularly important for the economic security to act as a dy-
namic concept of balanced and sustainable economic development. It defines
the goal of economic policy that is to put the society on the track of dynamic
development.

4. National security is related closely to the problem of state intervention
in the economy. Only remembering this fact, we can talk about there are signs
of security in government economic policy.

5. It has become apparent that one of the key requirements for the strate-
gic planning of both the national economy and the company at the present cri-
sis stage of development is not only the planning of technical and economic
performance of resource management, and the development of criteria and pa-
rameters for a multi-faceted economic security.

The first step is to adjust the concept of Russia’s security in accordance
with the new conditions of the development of the society, to develop new na-
tional security priorities with a view to ensuring the country's strategic mineral
resources and their products; to develop a modern system of principles for the
priority areas in order to implement social reforms aimed at ensuring the qual-
ity life of Russian citizens.

After all,Winston Churchill, our system enemy, is right, «Two things
turnsthe crowd of people intoa nation: great common past and shared plans for
the future.» Historians understand it well. Vernadsky G. (Academician,
Vernadsky’s son) in his detailed work «Russian History» (M.: Algraf. 1997)
writes: «The Russian people are not just prolific. They are gifted people, whose
contribution to world culture in literature, music and fine arts, theater, ballet
are appreciated by all who are familiar with the history of art firsthand ... At the
turn of the XIX and XX centuries, Russia went through the process of rapid in-
dustrialization. In connection with a particular form of the government that
emerged there in 1917, and tense relations between the government and West-
ern statesin 1940-1950s, Russia’s technological progress caused various feelings
in the Western world, from admiration to distrust and fear ... ».

However, the main question is, unfortunately, remains unanswered! How
has the nation, which won the greatest battle, become a third- rate country in

99



WA TOVAag,

03 Po,
¥ @,

S

2

8
%,

4

XII International scientific-practical conference

Y
R

—
9oseg0unui V™

the political, economic and security terms? What caused the loss of the huge
life potential? Who has brought us to this?

It is important for Russia to answer these global and sore questions in the

court of history. Having answered them we will, finally, find the Russian way of
development, which will provide our homeland with stable economic develop-
ment and high level national security in the long term!

Why have we lost so many people's lives in their prime? For the sake of

stability and prosperity of Russia, the Motherland, we associate the hope for
the future!
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ENVIRONMENTAL AND ENERGY PROBLEMS
OF COMPREHENSIVE EXPLOITATION
AND CONSERVATION OF NATURAL RESOURCES

The author: prof., Valery Zakharov, e-mail: ipkon-dir@ipkonran.ru
Institute of Comprehensive Exploitation of Mineral Resources RAS, Moscow.

Ecologically balanced and energy-efficient development of the mining in-
dustry in the world, the basic object of which is the natural and technical
geosystem and processes of anthropogenic impact on rock mass, initially lo-
cated in the natural geodynamic, hydrodynamic and gas-dynamic equilibrium,
in order to extract and subsequent processing of minerals, currently faces the
challenges of the fundamental nature.

As a result of human techno genic intervention into the lithospherea huge
number of cavities and voids in the form of waste mines and quarries are
formed in the bowels of the earth, balanced tense state of masseschanges,the
groundwater and surface watermode breaks and the surface of the Earth
itselfdeforms.

The total quantity of the staff extracted from the lithosphereannually, and
its distribution by types of minerals is listed in Table 1.

Table 1
Volume and structure mining
Annual Specific
R . Total mineral Annual rock Annual rock volume
aw material . . mass
F—. production resources production, production of roqk
YP Share, % | production, bln.t/year bin.i/ > | production,
bln.t/year n.t/year bln.t/year
Ore inc. 14,6 72,3 484,1 556,4 6,7
1 Ferrous metals 9,9 49,0 339,6 388,6 6,93
Non-ferrous 47 23,3 144,5 167,8 6,2
metals
Nonmetallic inc. 62,9 311,7 358.5 670,2 1,15
2 | Mining chemistry 4.8 23.8 41,8 65,6 1,75
Building materials 58,1 237.9 316,7 604,7 1,1
Energy inc. 22,5 111,5 234,2 345,7 2,1
3 | Coal 10,7 53,0 114,0 167,0 2,15
Total 100 495,5 1076,8 1572,3 2,17
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The growing technological pressure on natural ecosystems leads to their
rapid and often irreversible damage, which in its scope gradually becomes global.
The total quantity of substances extracted from the lithosphere and included into
the turnover on the Earth's surface in one or another way (1.573 - 10'2tons /
year) is almost 85% of the global value of the dry weight of the biomass of all the
continental ecosystems (1,842 - 1012 tons/year), that is 31% of the fresh weight
of the animals and plants inhabiting the land of the planet (Tab. 1 and 2).
Table 2

Biomass terrestrial ecosystems of the Earth (dry weight / fresh weight)

E . Specific Biological | Productivity
cosystem Squaremln Biomass bi Pri S d
IprS km2 value 1omass ; rimary ; econaary
Kg/m? 10 ton/year | 10 ton/year
| | Land nature 131 |1792,9/4484,2| 13,7/35,62 | 109/253 | 0,86/2,56
ecosysterns
tFy‘I’)re‘fts of all 48,5 | 1650,6/4126.9| 34,0/88.4 | 74/184 | 0,44/1,3
2 | Land used by man| 14 14,1/35,1 | 1,01/2,63 | 9/23  |0,01/0,027
Water ecosystems
3 of the an 4 30/150,5 | 1,7/19,3 | 4,5/22,5 |0,042/0,21
4 | Continental 149 | 1837/4669,8 | 12,3/31,98 | 115/299 | 0,9/2,8
ecosystems
5 | Marine 361 4,9/24,8 10,015/0,049| 55/274 3/15,1
ecosystems
Earth total
6 | o 510 | 1840/4694,6 | 3,6/9.2 | 170/573 | 3,9/17,9

Converting the amount of extracted rock mass parameters into similar to
those of biological productivity, we can see that even at our time for each
square meter of the land surface annually accounts for only 4.08 kg of waste
rock extracted under the production of mineral resources. That is 5 times the
specific finishedproductivity of all terrestrial ecosystems, and 3.6 times more
than the annual specific productivity of the natural biota in general.

The paradox, at the same time, is that the progressivenature degradation
takes place against the backdrop of rapidly rising costs of humanity for its pro-
tection.

Therefore, the search for ways of resolving environmental conflicts be-
tween growing requirements of the society for naturalresources and the urgent
need for preserving the natural biota of the Earth, as a determining factor for
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the preservation of the humanity, is today the vital problem for both mining
sciences and the Earth sciences as a whole.

Mining and metallurgy, mining and chemical, construction and energy
complexoccupy one of the dominant places in the global industry develop-
ment.People extracts annually 1.5 trilliontons of ore, fuels and construction
materials from the bowels of theEarth for the effective functioning of the indus-
try. Solid mineralmining industry takes the first place in the formation and ac-
cumulation of solid wasteon the surface, the amount of which is not less than
65—70% of the total production.

The lithosphere resources are mined for the development almost all
spheres of the economic activity. Virtually all anthropogenic material world is
built and operates through direct or indirect destruction ofcertain areas of the
lithosphere and the subsequent use of the obtained substance. According to re-
cent reports, minerals provide the raw materials and energy foundation for the
production of 70% of the range of the final product of the human society.

Our entire economic system consists of people, means of production and
wealth. A huge quantitative growth has beenits most prominent featureover the
past centuries. The population has grown at a rate far greater than previously
known, but that unprecedented increase has been possible due to more rapid
expansion of material goods production. Over the past 100-odd years the Earth
population has grown from 1.6 billion people up to 7.2 billion people.

In this case, the first doubling of the population was for 65 years, and the
second — for 38 years. By 2050, the world population could reach 10.0 billion
people.

1000
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=4~ The volume
of the rock mass
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Fig. 1. Specific production of the lithosphere staff
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During the same period thelithosphere staffproduction, based on one per-
son increased from 10 tons per year to 220 tons. (Figure 1.)

Figure 2 and Table 1 also show that due to geological reasons the actual
mining of minerals having economic value, is always accompanied by the inev-
itable production of waste rock (curve 2) in an amount substantially exceeding
the amount of minerals (curve 1).

The rapid growth of the economies of developing countries, especially
China, India, Brazil, Indonesia, Mexico, and Malaysiahas led to a sharp in-
crease in the consumption of mineral resources in the world (Figure 2).

If the growth rate of mineral resourcesconsumption persist and the tech-
nology of mineral developing and processingwill not have changed by 2050, the
volume of development of the rock mass can reach 9 trillion tons per year, or
about 900 tons(person per year) (Fig. 1 ). The Earth will not stand such scale of
anthropogenic interference with the lithosphere and thewaste amount of the
mining production and we shall have a planetary scale ecological disaster.

It is impossible to convert wasteinto raw materials without power con-
sumption, which inevitably resultsin the waste heat, itnot being renewable. Na-
ture can regenerate some kinds of waste, but it takes time and leads to the danger
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Fig. 2. The increase in the consumption of mineral resources in the world
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of natural systemsoverloading. Theregeneration possibilities are limited with
the process of material and energydissipating, or the second law of thermody-
namics. The substance can renew, but the efficiency is always much less than
100% and energy is non-renewable at all. That is why quantitative and qualita-
tive development of civilization will always require a certain level of production
from the earth minerals and, above all,energyraw materials. The growth rates of
energy consumption in the world (Figure 3) and low energy efficiency of the
mining production, especially in Russiaconfirms the statement (Figure 4, 5,
Tab. 3).
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Fig. 3. The world consumption of electricity
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Fig. 4. Energy consumption by type of energy-generation
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Table 3

Electricity consumption by energy-intensive industries by economic activity

(billion kWh)

and consumption

Economic activity type 2007 2008 2009
Minerals production 102,9 111,1 108,7
Processing industries 303,2 334,4 268,9
Food production, including 14,0 15.5 13,4
beverages and tobacco
Pulp and paper production, 16,5 22,9 16,1
publishing and printing activities
Coke aqd oil-refining product 16.8 16,9 16,7
production
Chemistry production 35,8 38,4 33,4
production 149,6 158,9 134,9
Machlnfa and equipment 8.8 8.9 10,1
production
Ele(_:tronic, electricgl and optical 6.0 5.3 5.3
equipment production
Tranqun means and equipment 11.8 11,3 11,6
production
Power, gas and water production 9.5 107.9 105.9

Ukraine _
|

Russia

Kazakhstan
Belarus
Canada

USA peesssssssss———"

China p———
United Kingdom msm—
Germany ms——
Japan m—
Italy m—
0 0.2

0.4

0,6

0.8

1.2

Fig. 5. The energy intensity of the GDP in the world, toe / thousand USD
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Therefore, it is clear that drastic means of preserving the natural biota of
the Earth would be re-utilization of the raw materials within closed cycles of
their circulation. However, analyzing the structure of mining (Table 1) and the
nature of future use of each type, we can confidently say that the possibilities of
the ways for reducing human pressure on the rock are very limited. The most
essential part of the raw stream from the lithosphere is nonmetallic raw materi-
als (mainly building materials) and are used in a way that re-using it in the orig-
inal as it is practically impossible. Therefore, any increase in the consumption
of these raw materials requires a proportional increase in the anthropogenic
disturbance of the lithosphere and commensurate loads on the biosphere.
There is the similar situation, concerning energy raw materials because of the
complete non-renewable energy derived from it. However, some opportunities
to reduce anthropogenic pressure on the biota in the mining industrysector still
exist due to improved energy efficiency, use of renewable energy technologies,
limiting the uncontrolled use of energy and encouraging exploitation of a
«clean» alternative energy sources.

Most realistic prospects for reducing the environmental impacts of min-
eral complex due to the regeneration of products derived from crude ore is just
14.6% of the total mining and 42.5% in the annual mined rock. The possibility
of recovery of metals are largely restricted by the technological and economic
conditions, as well as the period of existence of these metals. It should be noted
that metal recovery requires additional energy consumption and, therefore, the
environmental impact of the re-use will be significantly weakened. Thus, al-
though the method of resource can play an important role for solving local en-
vironmental problems, it will be unable to decide these problems in the future.
Further development of the consumption level in our society will always be as-
sociated with the growing need for obtaining mineral resources of the litho-
sphere. In these circumstances, the construction of a technocratic civilization
based on extensive process of wasting the reservesof matter and energy accu-
mulated throughout the planet development history is associated with a num-
ber of significant problems.

This is primarily due to the uneven distribution of mineral resources on
our planet and consumption volumes by the countries of different technologi-
cal development levels (Table 4).

Secondly, it is the degree of orientation of the world's economies in the
mineral sector (Figure 6)

The presented data on the growth of energy consumption, increase in the
production of mineral and energy resources show that their reserves, at least
concerning technologically available ones, will gradually scare and in the future
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Table 4
The world’s resources availability and consumption, %
Countries Population Resource availability | Resource consumption
USA 5 6 40
EC 15 10 40
RF 3 25 5
The rest world 77 59 15
The whole world 100 100 100

Distribution of reserves of mineral resources and population

Mineral resources Countries World population share, % World reserves share, %
Oil 14 32,6 85,0
Gas 6 9,0 66,7
Uranium 7 5,0 80,0
Coal 7 46,0 78,0
Iron ore 7 33,0 69,0
Manganese ore 8 7,5 88,0
Copper 7 29.0 63,0
Nickel 5 4,0 84,0
Lead 8 29,0 69,0
Zinc 10 42,0 87,0
Tungsten 5 25,0 83,0
Molybdenum 25,0 75,0
Phosphate 9,0 81,0

Mongolia i —— 25
The Republic of GUineai—— 23 O
Republic of Chile ——— 22 5
The Republic of Kazakhstani—— 21 4
SADC (Southern African Development Communityji— 10,3

Russian Federationimmm—— 12,6
Republic of Peru — 12 3
SACU (Southern African Customs Unionji—" 12

South Africa — 11,2

Canada s 9 8

Australia — O 6

China s 8,5
Zambia — 7 1

around the world — 6,4
Mozambique i 6

Brazil = 4,9

Fig. 6. The contribution of mining industry to the GDP in 2010
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exhausted. Resource replacementwill prolong their lives, but not create new
ones. Moreover, since the person is the only biological species living outside
the solar energy budget, he will inevitably come out of balance with the rest of
the biosphere, which has adapted to a fixed flow of solar energyfor the long
evolution. It is natural that such a discrepancy of methods for obtaining energy
will lead to the most adverse to human forms reaction of the Earth's litho-
sphere. Raw materials of lithosphere, of course, have to be spent. Nonetheless,
this process must find the form for thepayment for the development of human
civilization not to be the complete destruction of the natural biota of the Earth.

Currently used geotechnology under the development of mineral deposits
has a number of common drawbacks, defining the main negative consequences
of anthropogenic impact on the Earth's lithosphere.

These disadvantages include:

1. The inadmissibly high degree ratio of disturbance of the rock mass (the
volume of extracted rock mass) and useful amounts of mineral raw materials
(1-7 tons of rock).

2. Huge amounts of energy spent on the destruction, removal and recy-
cling of the rock mass into a useful product.

3. Storage of unused processing waste on the Earth's surface.

4. The violation of natural hydrodynamic regimes of the surface and
groundwater, the reduction and disturbance of soil fertility and the withdrawal
of huge territories from cultivation.

5. Pollution of large amount of water used for industrial processes of ex-
traction and processing.

6. The Earth's surface and atmosphere pollution with the mining and pro-
cessing industryby-products, such as solids, including nano-sized oneswith un-
explored properties and the negative impact on the biosphere and the atmo-
sphere.

The above analysis of the development and operation of mining complex
shows current trends and challenges for the further evolution of human civili-
zation on the Earth.

The most basic and obvious contradiction under this approach is that re-
sources and energy spent to protect the nature , man can get only by
man-made destruction of this nature, and above all the Earth's lithosphere.

What are the possible ways of environmentally acceptable, energy-effi-
cient and resource-renewable development of the Earth mineral complex at the
present stage of the technocratic civilization?

The remedy here is seen as giving the anthropogenic destruction of natural
ecosystems of biota biologically reversible character, allowing localize these
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fracture over time due to its different scale in the development of man-made
and biogenic processes. Besides, this problem is of complex nature and con-
tains two components, closelyinterconnectedprovided we take into account the
ultimate goal:

- the creation, on the basis of knowledge of the laws of nature, scorecards,
regulating the amount of external load on the lithosphere mining geosystems;

- the creation, on the basis of knowledge of the laws of the technosphere
development, technical standards and technologies controlling the level of ex-
ternal influences in a biologically reasonable ranges.

The main task and the object of the research is not only to study the fact of
anthropogenic impact of the production in the country on the nature, but also
the search for new ways of eliminating the causes by means of the targeted se-
lection and creation of technologies that will allow not to exceed thenatural
biota perturbation threshold.

The technical component of these systems includes the entire set of ac-
tions for recovery of the lithosphere, only that part of its substance, which is
necessary for the existence and development of modern technocratic civiliza-
tion at this stage of development.

For the development of environmentally sustainable and energy-efficient
geotechnologies, it is necessary to make a research to obtain new knowledge
about the physical and mechanical, mechanical and chemical, thermody-
namic, structural, mineralogical properties of rocks and minerals. Cycle re-
search implementation and development of new technologies, technological
processes and equipment for the entire range of products for mineral complex
with an environmentally acceptable level of interference in the lithosphere of
the Earth.
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THE FUNDAMENTAL BASIS
FOR INNOVATIVE DEVELOPMENT
OF OIL AND GASINDUSTRY

A.N. Dmitrievsky,
Academician of RAS, Director of the Institute of Problems
of Oil and Gas of Russian Academy of Sciences

At the turn of the centuries,the oil and gas industry of Russia faced un-
precedented challenges that created the need for a paradigm shift of the tech-
nological development of oil and gas complex of Russia. Nowadays oil and gas
production in the traditional regions, supplying the bulk of oil and gas, is char-
acterized by:

* concentration of oil production in high-yield stockfields;

* sharp decrease in the proportion of active and increase in the share of
oildifficult to extract;

* decrease in the average recovery factor both for particular regions and
the country;

* completion of the giant fieldera having unique oil and gas reserves,
which development began in the 60s and 70s;

* rapid stock depletion of cheap conventional Cenomanian gas fields in
Western Siberia;

* oil and gas stock depletion being deposited at depths of up to 3 km.

Especially great difficulties arose in the oil industry. Neither oil-producing
country had to solvesuch drastic and far-reaching problems in relatively short
time. We were let down, as always, by our wealth: a huge number of large and
giant fields of lightlow-viscosity oillocated in the natural reservoirs with
high-capacity collectors. Carefully proven technology to maintain reservoir
pressurewas createdespecially for those deposits, which made it possible to
leaveoftenvery large deposits «until better times», but the parameters of that did
not allow to use the technology. Such time has come. However, it does not
turn out to be the best, particularly for implementing expensive technologies in
the context of the global financial crisis.

Search and exploration of oil and gas fields

Natural depletion of traditional deposits usually not being deeper then
2000—3000 meters causes large-scale industrial development of the depths of
3—5 km, and in some regions of 5—7 km.
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Great depths mean sophisticatedgeological conditions, different fluid dy-
namics, the development of oil and gas reservoirs modified by catagenetic
transformation that is higher temperature and pressure. We need new scientific,
technical and technological solutions to both 7—10 km depthoil and gas poten-
tial justification and the possibility of real oil and gas production from these
depths.

In recent years, strong evidence for quite widespread fluid-saturated zones
in the lithospherehas accumulated. Geophysical work at the depths of 10—25 km
has found the anomalies characterized by seismic velocity inversions, electrical
conductivity changes of rocks and other effects. These anomalous zones, being
fractured rocks and fluid-filled, are proposed to be called the crustal waveguide
(CW). The mechanisms for dilatancy and compaction, which are implemented
in the crustal waveguide, are described. Dilatancy effect is connected with the
opening of cracks and filling with CW fluids, including deep hydrocarbons. In
the compaction fluids to a greater or lesser extent, are squeezed out of the crustal
waveguide and move toward lower pressures in the upper layers of the Earth's
crust, actively «washing» sedimentary strata. Similar processes ensure efficient
collection of micro oil in a deposit. In addition, both oil and gas of organic ori-
gin and deep hydrocarbons can accumulate in the emerging field (Figure 1).

Extensive factual material, indicating polygenicoil and gasare collected. It
is not just about the possibility of biogenic and abiotic genesis of hydrocarbons,
but what is most important, about the subordination of any process of forma-
tion of oil and gas to global processes of energy, dynamics and degassing of the
Earth. The upper horizons of the Earth's crust, where the oil and gas reserves
developed today are located, are subject to exogenous and endogenous pro-
cesses causing atmosphere- biosphere-lithosphere interaction. All above men-
tioned is reflected in the specific oil and gas formation processes and character-
istics of hydrocarbon deposit formation. According tothe concept of
polygenesis, the determining role in the oil and gas formation processis given to
the energy andfluid potential of the Earth. In fact, endogenous energy and fluid
dynamics are critical factors in the maturation of the organic matter, formation
of micro oil, its collection in the reservoir, as well as mineral synthesis of hy-
drocarbons. The advantages of the hypothesis of oil and gas polygenesis are ob-
vious. It allows us to represent the hydrocarbonsformation process not from the
standpoint of opposing antagonistic directions of biogenic and abiotic genesis,
but from the one of a single process of hydrocarbonsformation. It makes possi-
ble to establish the influence of exogenous and endogenous factors, link the
processes of transformation of organic matter during diagenesis and katagenesis
with endogenous energy and fluid dynamic processes and assess the impact of
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Fig. 1. The mechanism for the «work» of the crustal waveguide
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fluid-saturated zones of the Earth on the features of the formation of oil and
gas in the Earth's crust.

Crustal waveguides and structural and real formations of thesimilar prop-
erties are quite widespread. These are dissipative structures, the formation of
which is provided by the endogenous flow of energy and fluids. «Run» mode of
crustal waveguides can be described as a long-term mechanism for delivering
the rhythmic deep fluids in sedimentary cover.

Triassic and Permian-Triassic sediments are widespread in Western Sibe-
ria. Their power in the valleys, basins and troughs are more than 5 km. There
are reasons for believing that the productive deposits will be discovered in the
deeper horizons of Western Siberia.

Deep wells such as Yen-Yakhinskaya number 7, Tyumennumber 6,
Yen-Yakhinskaya number 496 have proven the ability of preserving collection
parameters (porosity up to 18—20%) with significant saturation of rocks with
hydrocarbon gases at the considerable depths (8250 m, 7502 and 160 m, re-
spectively)underabnormal high pressures of a layer.

Education and development of the giant Astrakhan depositis connected
with the movement of fluids along the faults tracing thrust faults of the
Karpinsky Ridge. The character of fluid dynamics in the deep fractures de-
pends on successively alternating processes of dilatancy and compaction in
crustal waveguides. The calculations have shown that the shear mode dilatancy
in the fault causes such negative pressures that create powerful fluid pumping
effect. The self-oscillatory processes in fault zones and crustal waveguides re-
sult in fluid rush into the surrounding rock mass (Figure 2).

In 1997, having been suggested by the scientists of the Institute of Oil and
Gas of the Russian Academy of Sciences and the Geological Institute, Russian
Academy of Sciencesexploratory drilling in deep horizonswithin the Astrakhan
carbonate massif begun. To this end, five deep wellswere introduced
intodrilling. One of these wells on the right bank of the Volga was the pioneer
of gas condensate field in the Carboniferous deposits. The inflows of
hydrocarbonswere receivedin the well of Devonskaya 2 of terrigenous and car-
bonate complex of the middle Devonian at the depth of 6850 m in 2001. This
discovery allows us to consider the Astrakhan carbonate massif as a giant field
with unique hydrocarbon reserves. In this regard, there is an actual problem of
the formation of deposits with such a high density of stocks.

Positive drilling results in the Astrakhan massif, taking into account the exist-
ing data indicate a regional oil and gas potential of the Devonian complex of the
Caspian depression. The predictive assessment of the hydrocarbon potential, the di-
rection of prospecting, regional and researchshould be revisedfrom these positions.
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Oil and gas deposit development

To date, about $ 150 billion tons of oilwere extractedfrom the bowels of
the planet. Russia accounts for almost 18 billion tons. The world practice
shows that using technology to maintain reservoir pressure produces about 30%
of the oil. In our country, the share of technology flooding accounted for more
than 99% of the production. To sum up, in contrast to international practice,
our oil workers favored a single, but extremely effective technology to maintain
reservoir pressure. However, this technology demonstrates its maximum effi-
ciency in the extraction of high light low-viscosity oil reserves, well suitable for
storing in reservoirs with excellent reservoir properties. Russia accounts for al-
most 40% of 45 billion tonsof the world's reserves of oil produced. This practice
ensured higher than the world average, the rate of oil production in our coun-
try. Nevertheless, the results are achieved by exploiting the most valuable oil
reserves. The share has dropped to 30% by now. This means that the time of
cheap oil in the countryis about to be overand a new stage in the development
of Russian oil production, which is characterized by an increasingly growing
share of stranded reserves is coming (Figure 3).

For the fundamental change in the oil industry state, it is necessary to re-
plenish the active oil and create efficient production technology of hard oil re-
serves. The first problem can be solved through more active exploration activi-
ties in new regions (Eastern Siberia, the Arctic shelf) and intellectual, and then
industrial development and of greater depths. The deterioration in the structure
of reserves can be compensated for the use of modern large-scale innovative
methods for oil recovery — thermal, gas, chemical, microbiological and rapid
scale-up of their application.

Adverse changes in the structure of the raw material base, primarily re-
lated to the increase in the proportion of stranded reserves, can drastically re-
duce oil production in the short term. Under the program of «The fundamental
basis of new technology in the oil and gas industry» scientists of our Institute in
cooperation with scientists of academic and industrial institutes are working on
the implementation of the innovative programfor the industry development,
which provides:

* creation and development of technologies and equipment, providing
high-performance development of stranded oil for conditions of low
permeability and anisotropic reservoirs, heavy oil and bitumen, residual
oil reserves of watered zones of oil with a gas cap;

* the improvement of existing and creation of the methods of reservoir
stimulation in order to extract hydrocarbons more efficiently;
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Fig. 3. The structure of reserves of oil (according to company «Rosneft»)
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* the creation of displacing agents with desired properties;

* the development of new scientific fundamentals of modeling the process
of oil field development and the creation of competitive next generation
technologies;

* the creation of new integrated technologies of impact on oil reservoirs
based on synergistic use of physical, hydrodynamic, thermodynamic,
mechanical, chemical and physical effects;

* improving the design of wells, in particular, horizontal wells with circu-
lar trajectories of small radius (100—200 m);

* global monitoring of the collector: continuous monitoring of the pa-
rameters of bottom zone of the producing formation, followed by the
construction of maps showing the features of collector parameterchange;
volumetric monitoring, in which (owing to special column design) a
downhole can be regarded as electrodes, «implanted» into the body of
the reservoir.

When implementing this program particular attention is paid to the cre-
ation of scientific bases for new innovative technologies for the extraction of
the categories of oil, which predominate in the structure of stranded reserves.
First of all, these are the fields with heavy oil and high-watered field.

The scientific basis for new effective technologies of field development
with heavy viscous oils are established. The technology is based on the «fractal»
model, which explains the dynamic properties of the oil, including oscillatory
nature of viscosityrelaxation.

The technological solutionshaving been gainedallow purposefully to re-
duce the heavy oil viscosity, effectively implement the separation of water, oil
and gas, and to prevent the growth in asphalt, resin and paraffin deposits.

Understanding the mechanisms for reducing oil viscosity enables to justify
the choice of effective integrated technologies for extracting high-viscosity oil
(combined-cycle effect on a deposit, high-frequency electromagnetic heating
of the near-wellbore formation zone, followed by use of a solvent, and others.).

As we know, the vast majority of oil fields in our country are operated us-
ing the technology to maintain reservoir pressure. In suchoil fields the water
cut, i.e. the amount of water in the crude product is over 70%, and in some de-
posits reaches 96—98%. With long-term use of the technology for maintaining
reservoir pressure, water selects the most permeable interlayers, bypassing less
permeable areas, zones of the lens, where there is a sort of «mothballed» signif-
icant reserves of oil.Streams of watershould be directed in the area of poorly
permeable interlayers for the production of this oil.

118



i\ TOCYZ,
oW Pey,
3¢ %,

«New ideas in Earth sciences»

) P
SO Poq
R RS
gy o

)

%2, N N\
9980 unn Y

Scientists of the Institute of Problems of Oil and Gas of the Russian Acad-
emy of Sciences have developed a polymer-gel system «Temposkrin». The new
technology for physical and chemical effects «Temposkrin» is made for gaining
additional oil and reducing water cut in crude production in the fields of com-
plex geological structure with heterogeneous sand-shale reservoirs when they
are operated using the methods of flood and entered the late stage of develop-
ment with a high water content of the produced products. This is next genera-
tion technology. «Temposkrin» belongs to the category of so-called «intelli-
gent» agents. The system acts selectively in the highly permeable water-bearing
strata and rushes into the interlayers with a maximum speed displacing oil wa-
ter, reducing the permeability of these interlayers, which ensures alignment of
well profile injectivity and reservoir and changes filtration flows. The same pro-
cesses lead to a decrease in water cut in crude production; increase in the vol-
ume of oil produced and enhanced oil reservoirs. Technology has been tested
in 34 oil fields in Russia, Kazakhstan and Azerbaijan. More than 1000 opera-
tions have been performed with wells so far.

Physical mechanisms to reduce water cut of oil with wave action on the
productive strata at the late stage of developmentare elicited. It is shown that
the wave action activates the process of unloading excess stresses that accumu-
late in the rock when developing deposits, which in turn leads to some local
redistribution of filtration flows and greater coverage of the reservoir flooding.
The results can be used to plan a rational use of technology wave (vibroseis) to
stimulate productive formations.

The situation in the Russian gas industryis no less complicated. For more
than 30 years, the main gas production in the country is provided due to the
base of the giant fields in Western Siberia such as Urengoy, Yamburg,
Medvejy, which entered the stage of declining production and are character-
ized by the steady decline in reservoir pressure. Gas production from the
Cenomanian deposits of these fields annually reduces by 20—25 billion m3. At
the same time, remaining reserves of so-called low-pressure gas exceed 3 tril-
lion m3.

The Institute staff are working to create effective processes to extract re-
sidual giant Cenomanian gas reserves, which include:

* scientific and methodical substantiation of low-pressure gas reserve esti-
mates;

* development of methodological foundations for a system for manage-
ment and control of exploitation in the period of declining production;

* creation and implementation of new technologies for intensification of
low-pressure gas production;
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* development of scientific bases gas wells under complicated conditions
(low reservoir pressures, sand plugs, the presence of sand and water in
the gas stream et al.);

* The development of new techniques and technologies for production
and gas compression to reduce the amount of pressure in the final stage
of operation in order to enhance the ultimate gas recovery significantly;

* development of new environmentally friendly technologies in the ex-
ploitation period of declining production;

+ conducting fundamental theoretical and experimental investigations of
the peculiarities of motion liquid mixtures in porous media, vertical and
horizontal pipes, mechanism of trapping gas intruding water and gas
water displacement in porous media, conditions and mechanism for
fracture reservoir for various geological-field characteristics;

* creation of proving grounds at the sites of Cenomanian gas production
in Western Siberia (especially in the field of Medvejy) for testing new
techniques and technologies forlow-pressure gas extraction.

Mathematical modeling of dispersed-annular flow gas-liquid mixture in
the annular channel resulted in creating technologies that provided training to
low-pressure gas transporting at the wellhead. Low-pressuregas extraction is
accompanied by the removal of large water volumes. The design of a
three-stage conical separatoris offered, it providing an effective separation of
water from the gas.

The problem of gas extraction containing hydrogen sulfideis equally im-
portant. The proven gas reserves of Astrakhan gas condensate field exceeds 3.2
billion m3. The main feature of the field is the high content of hydrogen sulfide.
The share of H2S is more than 25%. The gas and chemical complexwith the
performance of 12 billion m3 was builtfor the separation of hydrogen sulfide
from methane. These volumes determine the rate of gas production.

According to the RAS scientists, the opening of three new fields within the
Astrakhan carbonate massif has allowed to increase gas reserves to about 5 tril-
lion m3. However, the increase in production was restrained by the lack of ef-
fective separation technology for the hydrogen sulfide from the main methane
production.

Together with the scientific and technical center <kENGO»,an original su-
personic «3S» technology for hydrocarbon mixturesseparationis developed.
The technology is based of modern aerodynamics, gas dynamics, shock-wave
theory, thermodynamics and the theory of phase transformations of hydrocar-
bon mixtures. «3S» technology has several advantages compared with conven-
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tional separation technology from natural hydrocarbon gas. It is used for the
following tasks of gas industry: preparing gas for the transportation (dehydra-
tion and separation of heavy hydrocarbons); separation of propane and butane;
separation of hydrogen sulfide and carbon dioxide from methane; allocation of
ethane; liquefaction of hydrogen sulfide. Solving the problem of separation of
hydrogen sulfide directly at the wellhead, low cost installation (it is ten times
less than the cost of the plant) will significantly increase gas production within
the Astrakhan carbonate massif.

Methaneresources in hydrate deposits exceed an order of total gas reserves
of all open fields nowadays. Gas production from hydrate deposits, despite
some progress, is still seen as a problem for the distant future. The new ap-
proach, which can be the basis for future technology development of hydrate
deposits,isoffered. Experimental studies have shown the ability to replace the
methane gas hydrates with carbon dioxide. The optimal modes of repression
are obtainedand the characteristic process time are measured. At the same time
the problem of huge volumes of preservation of carbon dioxide, which is
known to affect significantly the rate of global warming, is being solved.

Innovative technologies should meet the requirements of effective devel-
opment of oil and gas industry. Furthermore, it essential to combine high rate
of selection of oil when developing the field with the rational use of hydrocar-
bon reserves. They should avoid watering holes, a sharp drop in reservoir pres-
sure, degassing of oil, and provide opportunities for longer preservation of per-
meability and the maximum degree of oil recovery.

A new approach to 3D geological and hydrodynamic modeling of the pro-
cesses of development of oil, gas and condensate of strandedreserves, taking
into account the heterogeneity and anisotropy of reservoir properties, the na-
ture of the rock wettabilityby fluids, capillary pressure hysteresis, non-Newto-
nian oil rheology , structure and distribution of residual oil.

The generalized theory of thermohydrodynamics of multiphase flow of
hydrocarbon mixtures as a basis for introducing new knowledge in the develop-
ment of hydrodynamic models of hydrocarbon deposits and new import-sub-
stituting domestic software products.

The unique capabilities of computer technologies allow to ensure signifi-
cant advance in the development of methods for three-dimensional hydrody-
namic modeling and adequate simulation of the life cycle of oil and gas fields.
In combination with an integrated multidisciplinary approach to the problems
of mining such modeling and monitoring its implementation can get the effect
that is comparable to or exceeding the results of the use of «tertiary» oil recov-
ery methods.
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A new direction in the physicochemical hydrodynamics is the theory of
unstable flow regimes and gas-condensate mixtures. It is theoretically proved
that filtering liquid mixtures with a phase transition in the framework of classi-
cal models leads tothe appearance of the areas where it is difficult to take the fi-
nal decisions. In fact, these areas are confined to the near-wellbore zone of
condensate and oil and gas fields. In the areas of instability, various non classi-
cal modes of oscillating character of currents arouse. The effects of non - equi-
librium phase transitions,capillary relaxation and others, are usually negligible.
They are beginning to play a dominant rolein the areas of instability. The de-
veloped theory allows us to describe the oscillatory modes of well work ob-
served in practice, and to design new methods for studying gas-condensate
wells.

Using different criteria of randomization the dynamics of the transitions
«chaos - order» is studiedduring the process of exploitation. This permitsto cre-
ate methods for monitoring the state of the system connections and develop
technologies forfield energy management.

The combination of these studies with modern methods for analysis of the
noise component of the time series of process parameters makes it possible to
develop an effective set of diagnostics of natural reservoirs in the process of ex-
ploitation of oil and gas for optimum control of the development process. This
determines the time evolution of the parameters for the formation and hydro-
carbon systems that are responsible for the dynamics of multiphase flow. This
approach allows us to evaluate the effectiveness of the secondary methods for
field development.

Fundamental works show the possibility of the transition from traditional
technologies to develop oil and gas fields to the creation of management tech-
nology offield energy, mechanisms and methods for controlling hydrocarbon
system. Moreover, it is necessary to maintain the original condition of
unstablesystem equilibrium, which has formed for millions of years and which
allows to use own energy system at most, monitor, and possibly control the
phase state of the hydrocarbon system.

The current stage of the development of the theory of oil and gas is at the
crossroads. It is caused by the unprecedented scale of computerization and in-
formation of all infrastructure related to the exploration and development of oil
and gas fields, the introduction of the achievements of fundamental develop-
ments in the techniques and technology of production, transportation and pro-
cessing oil and gas. It makes possible to move to the innovative stage of
theRussian oil and gas industrydevelopment.
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ARCTIC PERMAFROST: DYNAMICS, RISKS,
PROBLEMS AND SOLUTIONS

V.P. Melnikov4, D.S. Drozdov?>34, V.V. Pendin’
ITyumen science Center SB RAS
2Earth Cryosphere Institute SB RAS
3Russian State Geological Prospecting University
4Tyumen State Oil and Gas University

Introduction

The permafrost and the active layer arose when the water-ice phase
boundary (t°~0°C) moved to the subsurface over a large part of the land and
within limited shelf areas at some point of the Earth’s geological history due to
orbital changes and to the formation of the atmosphere. The behavior of per-
mafrost is probabilistic as its structure and state have multiple controls: orbital,
climatic, geological, geographic, etc. [Melnikov et al., 2009a]. Reliable signa-
tures of permafrost date back to at least 1 byr ago, while the earliest sporadic
traces appeared 2 or 2.5 Ga ago [Melnikov, 2014].

Ice existed in the Universe long before the Earth’s origin and somehow
participated in its formation as a planet. It is an element of a supersystem which
evolves in interaction with terrestrial geological systems and produces nega-
tive-temperature subsystems in the lithosphere, hydrosphere, atmosphere, and
at their interfaces. The boundaries of the subsystems are subject to changes re-
corded in changes of phase transition zones. The conditions of ice phase
changes at negative temperatures are well known, but a wealth of new data in-
dicates that cryotic processes can penetrate to large depths and produce gas hy-
drates all over the globe in zones of warm permafrost [Melnikov and Drozdov,
2006]. By the time being, gas hydrates have been found in submarine environ-
ments around all continents, as well as in continental settings.

Thus, the Earth’s cryosphere [Melnikov 2014] extends vertically (Fig. 1)
from the high troposphere, which stores up to 90 % of vapor and varies in
thickness from 8—10 km to 16—18 km in the high and tropic latitudes, respec-
tively, to the depths of gas hydrate formation.

Permafrost is the most abundant in the Arctic and Subarctic zones of the
Northern Hemisphere, while the rocks under the Antarctic ice sheet may be ei-
ther frozen or unfrozen.

The basic parameters of permafrost include its thickness, continuity, tem-
perature, ice content, lithology, thermal properties of soils, erosion rates, and
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salinity, the latter being an important control of the ground state at negative
temperature and formation of cyopegs (lenses of frozen brine).

Permafrost in Russia

Permafrost covers two thirds of Russia occupying its northern and north-
eastern regions where near-surface rocks are partly or fully frozen and enclose
ice. Some polar regions, especially those rich in oil and gas, have been a scene
of territorial disputes (Fig. 2). Russia put in a lot of efforts to deepwater re-

Fig. 2. Territorial claims of Arctic countries
[Grebtsov and Dyatlikovich, 2009]

Shelf limits
Territorial claims
Disputed territories
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search in the Arctic Ocean to prove that the Lomonosov Ridge is geologically
an extension of the Russian Arctic shelf.

Continuous permafrost in Russia has a very large extent (Fig. 3): it
stretches in a 100—200 km strip along the Arctic coast in the European north,
approaches the Polar Circle in West Siberia, and reaches the latitude of Lake
Baikal in East Siberia and Yakutia.

Pasnwnb / Topbt (Mountains / Lowlands) | MHOTONETHsIS

n MMM ( Extent of Permafrost) mepanota B PO
(i Comont|_ 805 | "BESRT | TR B
Bricokas (High) | /= ] /- o i
Cj /;
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Fig. 3. Permafrost in Russia: e K
Extent, ice content, and
temperature at zero annual
amplitude depth, after
[Melnikov E. et al., 1983]
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Discontinuous permafrost is restricted to a very narrow strip in the Euro-
pean north and broadens to hundreds of kilometers in West Siberia. Farther
eastward it lies mainly within intermontane basins and coastal plains south of
60° N.

Sporadic and insular permafrost spreads southward till the Polar Circle in
the European part of the country, till 60° N in West Siberia, and as far as the
southern border of Russia in East Siberia.

There is also relict permafrost buried tens to hundreds of meters below the
surface separated from the contemporaneous permafrost by unfrozen
(inter-permafrost) rocks.

Most of permafrost is epigenetic, i.e., postdating abiotic and biogenic sed-
imentation. It results from freezing of pore water in previously deposited sedi-
ments, and the amount of this water approximately corresponds to the ice con-
tent upon freezing. Additional moisture input possible along aquifers in some
conditions produces tens of centimeters to tens of meters thick layers of ground
ice (Fig. 4). Ground ice leaves no geological or geomorphic imprints but be-
comes exposed by erosion [Khomutov et al., 2012].
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Fig.4. Ground ice

A: meters thick ice immediately beneath the active layer.
B: a depression in place of thawed ground ice

Thermokarst in

ice wedges
(photo from helicopter)

Photo by
M.ZKanevsky

I ck ice wedge (3 m) |

Ground ice wedges at
Bolvanskii peninsular

Up to 80% of sediments can
be formed by ice wedges

Fig. 5. Wedge ice

Peninsula
Wedge ice can occupy up to 80 vol. % of sediments
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Some part of permafrost is syngenetic, i.e., coeval with deposition of Late
Pleistocene and Holocene silt and clay in fluvial and coastal plains and on the
shelf (e.g., in Yakutia), as well as on slopes of Arctic mountains and in lake bas-
ins. The soils which froze during sediment accumulation may store boundless
amounts of water. Ice makes part of cryostructures and often forms wedges,
which may reach 80 vol.% or more in total (Fig. 5).

Permafrost dynamics and risks

The evolution of the cryosphere is cyclic, with alternating glacial and
interglacial periods of different lengths and strengths, the largest events being
correlated with events in the biological history. We are living through a period
of warming with a positive temperature gradient of 0.6—0.7° per 100 years. In
the recent decade, mean annual air temperatures have been a few fractions of a
degree higher due to overlap of large and small climate cycles, though the Rus-
sian north has not reached yet the warming peak of 1935—1942.

Monitoring of different permafrost and climate parameters shows that
global warming hardly will lead to widespread permafrost degradation in the
21st century within the limits of the moderate scenario. The problem requires
further integrated investigation, especially as to assessment and prediction of
the permafrost behavior under climate changes.

However, the global change problem often becomes a focus of political
rather than scientific discussions. As a result, the predictions are controversial,
with the nearest future being expected to be the time of either an ice age ac-
cording to Ponte [1976] or a span of warming predicted by Gore [2006] in an-
other Nobel-prize book. Meanwhile, all patterns involved in the process have
to be studied in the course of interdisciplinary research [Pavlov and Malkova,
2009, 2010].

Studies based on the landscape approach [Melnikov E., 1983], which al-
low classifying permafrost conditions and extrapolating data, including land-
scape indication results [e.g., Ukraintseva et al., 2011], show that permafrost is
highly vulnerable to temperature variations and changes more strongly than
other geological objects. As revealed by geocryological monitoring [Vasiliev et
al., 2008; Ukraintseva et al., 2011; Ponomareva et al., 2012], the permafrost
and related landscapes responded to the warm excursions of 2007—08 and
2012—14 by increasing the rates of

+ growth of frost cracks and ice wedges;

* heaving;

* karst formation;
* landsliding and solifluction;
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* thermal erosion and gullying;

* degradation of permafrost and formation of taliks in forest tundra,
which change heat and water exchange, hydrogeological conditions,
and bearing capacity of soils;

* permafrost changes caused by burning of boreal forests;

* erosion of ice-rich coasts (coastal retreat as fast as 15 m/yr instead of
0.5—2.0 m/yr).

Development problems

The natural risks are additionally strengthened by human activities.
Man-caused effects most often accelerate the rate of erosion to catastrophic
scales, especially, if it acts upon soft sediments with high ice contents or causes
thawing of the so-called ice complex and ground ice.

Most of risks are related to development in permafrost regions. Because of
severe climate conditions, the economy of northern territories is still largely
traditional but has been increasingly more involved in petroleum production.
Large-scale development instead of sporadic projects entails greater number of
breakdowns of engineering systems and risks of accidents, especially in
pipelining [Pendin and Ganova, 2009]. The hazard is associated with heaving
of column foundations, thermokarst soil subsidence, deformation of buildings
and structures, swamping and flooding along pipelines and their emergence
(Figs. 6, 7).

The emergency results from low quality of exploration and maintenance
as a result of parsimony and obsolence of norms and standards. Permafrost-re-
lated effects act upon both warm and cold pipelines, which causes great eco-

Fig. 6. Pipeline flooded as a  Fig. 7. Emergence of a pipeline
result of ground ice thawing  and soil subsidence beneath it
(photo by Ya. Panova)
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Fig. 8. Norilsk. Pile basement of a 9-storey house that was
deformed as a result of permafrost degradation and demolished
(photo by D. Drozdov)

nomic losses: e.g., Gasprom spent about 1 billion dollars for repairing the hori-
zontal position pipelines.

Many problems with gas transport are due to the possibility of gas hydrate
formation in pipes which is mitigated using methanol as an inhibitor. However,
methanol is extremely toxic and fatal for any biota, including marine organisms
threatened by pipelines laid on seafloor.

Warming and permafrost degradation pose serious problems to roadways,
railways, buildings, and engineering structures. Damage and accidents increase
progressively in all cities and villages built on permafrost. For example, Norilsk
was a paragon of high-quality piling in the soviet times, but has suffered many
accidents (Fig. 8) in three recent decades after permafrost monitoring was
stopped while maintenance regulations were violated. The same happens in
other winter cities, such as Vorkuta, Yakutsk, and Anadyr.

Strategies of exploration in high latitudes and the respective regulations
are being updated on the basis of theoretical studies, data of long-term moni-
toring of permafrost patterns, and engineering advances.

Engineering solutions

Although permafrost commonly poses problems to economic activity, it
ensures stability of foundations and provides pressure confinement reducing
migration of contaminants. The cryogenic potential of atmospheric cold has
been used in the US, Russia, and China for thermal stabilization of founda-
tions since the late 1940s, the time of rapid construction on permafrost. The
cooling systems (thermosyphons) are based on the gravity convection of gas
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Fig. 9. Vertical cooling systems Fig. 10. Horizontal cooling

at Yubileinoe field systems at base of tanks
(photo by Fundamentstroiarkos) (photo by Fundamentstroiarkos)

(NHj3 or CO,) and consist of heat exchangers and gas-filled thin pipes, which
are put either horizontally or vertically to a certain depth in boreholes. The gas
circulation is seasonal: cold air flows down in winter and cools the surrounding
ground but does not circulate in summer time. Thermosyphons are used for
stabilization of basements and foundations beneath buildings, tanks, pipelines,
roads, dams, etc. (Figs. 9, 10) [Dolgikh et al., 2012].

The risks from heaving in perennially and seasonally frozen soils, and the
damage caused to roadways, can be mitigated using thermal insulation. To
combat heaving, road engineers from Norway and Germany use foam glass
made from recycled by-products of the glass industry and glass wastes. Foam
glass insulators can be also made by foaming a siliceous composite based on
diatomaceous earth, or diatomite. Diatomite is a sedimentary rock found ev-
erywhere worldwide; it is abundant in the Arctic and Subarctic areas thus pro-
viding a boundless source of raw material for new construction technologies.
The DiatomIC foam glass created at the Institute of Cryosphere in Tyumen has
similar thermal insulation properties as other kinds of foam glass used in Eu-
rope but is cheaper (Melnikov et al., 2014).

Safe development technologies reducing both environment and engineer-
ing risks, have been developed since long ago and are being constantly updated.
Neglect of these achievements leads to formation of badlands.

Main lines of current cryosphere research

Multidisciplinary research is required to discover the mysteries of the cold
world, to make proper use of its unconventional resources [Melnikov et al.,
2009b], and to minimize the risks caused by variability of permafrost and its
vulnerability to climate change and anthropogenic loads. Scientists and spe-
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cialists of different professions have to work together to discover new sub-
stances, materials, and technologies for permafrost-related industries and thus
create a scientific background for safe and reasonable development of northern
territories. Most interesting results in this respect have been obtained at the
crossways of physics, chemistry, and biology of permafrost. Some examples are
cited below.

Gas hydrates

Natural gas hydrates, which are crystalline compounds forming from wa-
ter and low-molecular gases, actually gas-filled ice, are called hydrocarbon raw
materials for the future. They have good economic prospects, and first eco-
nomic extraction of gas from hydrates is planned from the Nansei (Ryukyu)
trench in Japan in 2016. Most gas hydrates (98%) occur in oceans, seas, or
deep lakes (Lake Baikal) and store the amounts of gas commensurate with the
proven resources of conventional natural gas or even 1.5—2.0 times more
(Istomin and Yakushev, 1992). They exist also in continental environments
(2%) beyond their thermodynamic stability, within permafrost. Note that this
part of the terrestrial cryosphere does not depend on the contemporary climate,
orbital parameters, and landscapes but is rather controlled by past and present
PT conditions.

Gas hydrates found in permafrost may have originated during past cold
events, when the pressure and temperature were sufficient for their formation,
and survived later in a warmer climate due to self-preservation in the pore
space of frozen rocks. Self-preservation arouses much interest but no univer-
sally accepted theory has been suggested so far. As it is currently understood,
hydrate dissociation upon warming leads to gas emission while the ground re-
mains cold and freezes the released water; this produces ice crusts which pre-
vent the remaining gas hydrate from further breakdown.

Dissociation of gas hydrates at negative temperatures in permafrost in-
cludes an intermediate stage of supercooled water formation (Fig. 11) and con-
version to ice [Melnikov et al. 2010, 2011b].

Gas hydrates were suggested to be useful fr permafrost and sub-permafrost
disposal of excess greenhouse carbon dioxide. However, this use turned out to
be unreasonable, as it was shown by a special experimental study at the Insti-
tute of Earth’s Cryosphere (Tyumen) [Melnikov et al., 2014]. Ice melting ex-
periments under the effect of pressurized CO,, were applied to investigate
phase relations in the system ‘ice — dissolved CO, — gas’ at the temperature
and pressure ranges 0 °C to -3°C and 0 to 20 bar, respectively. The presence of
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Fig. 11. Dissociation of methane hydrates and formation
of supercooled water at -5° C and 16 bar
(equilibrium dissociation pressure at this temperature is 22

free CO,, or a gas-saturated aqueous solution, at the depth of 100 m was in-
ferred to cause melting of ground ice and degradation of permafrost, unless it is
colder than -1.5°C. This effect might be inoffensive by itself, but it can destroy
the ice coat preventing gas hydrates from dissociation. Thus, CO, disposal in
permafrost is inacceptable, though CO, can be used for enhancement of meth-
ane recovery.

Gas and fluid dynamics in permafrost

Investigation into gas occurrences in permafrost is crucial for understand-
ing the dynamics of permafrost and various kinds of ice (crack, wedge, diapir,
and massive ice) in complex accumulations. The cycles and states of complex
talik and wedge ice that forms in some accumulations and in pingoes are diffi-
cult to constrain [Slagoda et al., 2010, 2012]. Some solutions may lie with spi-
ral-like bubbles tracing the motion under the effect of a gas flux toward the
freezing front.

Gas fills voids in the so-called ice crystallites discovered in diatom mud
lenses at the base of a heave in the southern Taz Peninsula. They are 0.1—0.5 mm
spherical, box-shaped and oval ice cavities with a typical ice crystal structure
and plain or curved hexagonal faces delineated by grain boundaries and etch
features (Fig. 12) [Kurchatova et al., 2014]. The voids may store residual meth-
ane, over three times more than the soil concentration. Similar gas-filled
curved hollow crystals of other minerals occur in hydrothermal veins at high
temperatures.

Another unusual phenomenon of gas and fluid dynamics in permafrost
was found onshore in the Yamal Peninsula in 2014 and aroused a large public
interest: a crater (or a sinkhole), 30—40 m in diameter and about twice deep. It
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Fig. 12. Gas-filled ice crystallites in diatom mud, Taz Peninsula.
1 and 2 are, respectively, crystal edges and etch features

may result from explosive discharge of ice, soil, and gas to a distance of 120 m
around triggered by warming-induced changes of 2012—2013 and previous
warm years (reference). Similar craters were discovered in the Pechora and
Barents Sea shelf areas in the 1990s (reference, 1997).

Drop clusters

Drop clusters (Fedorets, 2004) are stable dissipative structures in the form
of ordered tiny condensate balls that appear in the gradient zone over a locally
heated liquid phase (Fig. 13). The ordered 3D drop clusters may exist also in
atmospheric mist and clouds (reference). The experimentally obtained greater
viscosity of mist, hundred times that of pure air, is evidence that the atmo-
spheric ordered drop aerosols may influence convection and heat-mass transfer
in the atmosphere (reference). Freezing of aecrosol water at subzero tempera-
tures decreases air electrical conductivity, increases the spacing between drops
and the aerosol buoyancy, and favors the formation of thick thunderstorm
clouds.

Fig. 13. A two-dimensional
drop cluster over the surface
of heated water
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Microbial life

The frozen ground has been commonly presumed to be a zone of
biogeochemical quiescence, though the presence of alive bacteria in permafrost
was discovered as early as the late 1890s in northern Siberia, with the finds of
mammoths (Omeliansky, 1911), and in the Far East, during soil studies
(Isachenko, 1912). Microbial life was discovered also in the Antarctic perma-
frost in 1968 (Hubbard et al., 1968), and fungi, bacteria, diatoms, and other or-
ganisms were found in 1979 at the Vostok site. Metabolic activity of bacteria
was reported from environments exposed to negative temperatures as low as
-20°C (Friedmann, 1994).

Viable psychrophile organisms from Yakutia (Melnikov et al., 2011c;
2014) demonstrate extraordinary tenacity. Further research of microbial com-
munities that survive in the extreme conditions of permafrost is required to
constrain their qualitative and quantitative characteristics and understand the
reasons for their sustainability at negative temperatures. Bacteria isolated from
permafrost must possess some unknown strategy of keeping viable and become
easily involved in current biogeochemical processes upon permafrost thawing.
By present, international efforts (Russian, Swedish, Canadian, and Japan
teams) have resulted in full genome sequencing of ten bacterial strains isolated
from permafrost (reference).

The isolates are promising agricultural agents which can improve germi-
nation ability, cold strength, and productivity of grain legume crops (refer-
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Fig. 14. Cells in an ice vein, Mamontova Gora
(Mammoth Hill) site
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ence). Moreover, they demonstrate immunomodulatory and geronto-protec-
tive activity in experiments on animals (reference).

The strain Bacillus F (Brushkov et al., 2010) isolated from permafrost at
the Mammoth Hill site in Yakutia (Fig. 8) shows dose-dependent increase in
metabolic activity of microphages and phagocytal activity of macrophages, re-
duces tumor necrosis, stimulates cell and antibody-mediated immunity, and
improves many physiological parameters in the tested organisms (reference).
The permafrost biota may use special cell repairing mechanisms to survive in
extreme habitats. The causes of its tenacity has implications for longevity in
humans.

Conclusions

The Arctic permafrost is strongly vulnerable to climate change and
man-caused effects and is exposed to irreversible degradation of land covers
and heat inputs. Climate warming through the recent decades has caused tem-
perature increase of the upper permafrost in many polar and subpolar areas.
The conditions in the southern limits of permafrost extent are favorable for
thawing from above; seasonal thawing gives rise to seasonal freezing, though
the whole section of permafrost (both past and present) generally keeps frozen.

Comprehensive monitoring of permafrost and climate shows that global
warming will not lead to widespread permafrost degradation in the 21st century
within the limits of the moderate scenario. However, the problem requires fur-
ther integrated investigation, especially as to assessment and prediction of the
permafrost behavior under climate changes.

Preservation of quality and lifespan of buildings, engineering construc-
tions and roadways in the zone of warm permafrost can be provided by differ-
ent models of thermosyphons, which have been utilized in Russia, Alaska, and
Chinese Tibet. The efficiency of thermosyphons is further improved by the use
of thermal insulating and draining diatomite materials.

Discovery of new substances, materials, and technologies for perma-
frost-related industries requires that scientists and specialists of different pro-
fessions create a scientific background for safe and reasonable development in
the high latitudes with due regard for the properties and dynamics of perma-
frost and related risks. Further multidisciplinary research can unthread the
mysteries of the cold world, to discover its unconventional resources, and to
minimize the risks caused by variability of permafrost and its vulnerability to
climate change and anthropogenic loads.

It should be noted that shortage of available information impedes the
progress of environmental and permafrost studies, which are crucial for the so-
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ciety in general and for soil users and people in particular. The reasons of this
shortage are related either with suspension of regional and national projects on
mapping of key environmental parameters in post-soviet times or with prob-
lematic access to archive and new data which are commercially classified or
costly to purchase. The Russian government and regional administration have
to undertake measures for beaking the information vacuum and creating condi-
tions in which all parts, including soil users, would be interested in collecting
and sharing data.

Of special importance in this respect is to bring together the efforts of aca-
demic and educational institutions for research of the Arctic permafrost. There
are successful examples of such cooperation: the Science and Education Cen-
ter shared by the Institute of Earth’s Cryosphere (Tyumen) and the Russian
State Geological Prospecting University, as well as long-term research by the
Geocryology subdepartment at the Tyumen State Oil and Gas University orga-
nized by the Earth’s Cryosphere Institute.
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