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HEOBXOJIMMOCTb IPOMBIIIIJIEHHOM PA3PABOTKH T'A30T UAPATHBIX
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HAY4YHbII PYKOBOAUTEJIb KaH/l. ITe0JI.-MHHepaJl. HayK, Aou. IIpokarens E.B.
Cubupckuit pedepanvHulii ynugepcumem
Hucmumym nedpmu u 2aza

[lepBonavanpro (mpumepno 500 000 neT Hazam) YETOBEK MCIIOIB30BA TOJBKO
MYCKYJIBHYIO SHEpruio. B nanpHeiileM (HECKOJIBKO ThICAY JIET Ha3alq) OH IMepelen Ha
JpeBeCUHY U opraHuydeckue BeuectBa. 100 neT Ha3ax LEHTP THKECTH SHEPronoTpeOneHus
CMECTHJICSI B CTOpOHY yriisd. 70 JieT Ha3ag — B CTOPOHY yris B Hedru. A mocneaHue 35 mer
9TOT LEHTP THKECTH OKA3aJICS IPOYHO CBS3AH C TPUAJION «YTOJlb — HE(Th — ra3.

[lo wumeronmMmcs mnporHo3am, HECMOTPsi Ha BCE MPOAOIDKAIOIIEECS pa3BUTHE
uccienoBaHuii 1o 3(QQPeKTUBHOMY HCIIOIB30BAHUIO ATbTEPHATUBHBIX MCTOUYHUKOB SHEPTUU
(comHE4HOM, BETPOBOU, MPHJIMBHOM M T€0TEPMaNIbHOM ), YIIIEBOAOPOAHBIE BU/IBI TOIIJIMBA T10-
MPEKHEMY COXpaHAT U, B 0003pUMOM OyIylLIeM, Jake CYIIECTBEHHO YBEIMYAT CBOIO M TaK
3HAYUTENBHYIO POJIb B SHEPIeTHUECKOM OajlaHce YeJIoBEeYEeCTBa.

Uro kacaeTcs MporHo3a MUPOBOro norpedieHust sHeprur Ha 2020 r., TO COMIAcHO
olleHKaM MexayHapoqHOro »Heprerudeckoro areHrctBa (MDA), ee coBoOKymHoOe
notpebaenue coctaBut 13 300 — 14 400 MH TOHH H.3. YUHTHIBas AUHAMUKY TOTPEOICHUS
COBPEMEHHBIM OOIIECTBOM  YITICBOJOPOJHOTO CHIPhS, OJHOW U3 OCHOBHBIX IpoOiieM
COBPEMEHHOMN SHEPIreTUKU SBJIAETCS HEM30EKHOE COKpalllEHWE B CpeAHE- U JOJITOCPOUYHOM
MEPCIEKTUBE 3allaCcOB OCHOBHBIX TPAJAUIIMOHHBIX €€ HCTOYHUKOB TMONy4eHHS (B MEPBYIO
ouepenp He(ru M Taza). IIpy 3TOM NPONYKTHBHOCTH pa3padaThIBAEMbIX MECTOPOMKIACHUN
YIJIEBOJIOPO/IOB HEYKJIOHHO CHUAETCS, HOBbIE KPYITHbIE MECTOPOXKJIEHUS OTKPHIBAIOTCS BCE
pe’ke, a UCIOJIb30BaHUE YIS HAHOCHUT CYIIECTBEHHBIN yIIepO OKp yKalo el cpee.

IHosTOMy M mpuxoIUTCs pa3pabaTbiBaTh TPYIHOJIOCTYIIHBIE 3aJIe)kH HEe(TU U rasa B
CYPOBBIX MPHUPOAHO-KIMMATHYECKUX YCIOBUSX, Ha OONbIMX TIIyOMHaX U, KpoOME€ TOro,
oOpamarbcss K HE KOHBEHIIMOHAJIBHBIM YITIEBOIOpOAaM (HEe(TSHBIE TECKM H TOPIYHE
ciaHubl). Bece 3T0, 3HaYUMTENBHO YBEIMYMBAs CTOMMOCTH IOJIyda€éMOM 3HEPIUWM, TaK U HE
pelaeT OKOHYATENbHO CYIIECTBYIOLIYIO TPOOIeMYy.

HcnpaBuTh CcHOXKUBIIYIOCS OOCTAaHOBKY MOXET TOJBKO OTKPHITHE HOBBIX,
BBICOKOJICOMTHBIX, MECTOPOXKICHUH He(TH U ra3a, i ux 3aMeHa Ha Ooiee 3 pdeKTuBHBIC U
JOJITOCPOYHbIE UCTOYHHKM 3Hepruu. [loka He M300peTéH ele BUJ TOIUIMBA, CIIOCOOHBINA
CTaTh JOCTOMHOM 3aMEHOM TPaJULIMOHHBIM, OCHOBHBIM HAaPABJICHUEM 3TOrO IIOMCKA
CTaHOBUTCS pa3paboTKa HOBBIX CIIOCOOOB J00BIUM TPAAUIIMOHHOTO TOTUIHMBA. VX CIMCOK TTOKa
CPaBHUTEIBHO KOPOTOK: BOJOPACTBOPEHHBIE Ta3bl MOJA3eMHON ruapocdepsl, MeTaH
YIJIEHOCHBIX TOJIII M IPUPOJHBIE ra30BbIE€ TUAPATHI, KOTOPHIE HA IaHHBI MOMEHT SIBJISFOTCS
HanOoJiee NepCreKTUBHBIM HCTOYHUKOM YITIEBOJOPOOB.

Pa3paboTka razoruapaTHBIX MECTOPOKICHUN Ha JaHHBII MOMEHT SIBIISETCS KaMHEM
NPETKHOBEHUSI MHOTMX YYEHHBIX, IOCKOJBKY I1I0 JaHHOMY BOIPOCY €I CYIIECTBYET
CJIMILIKOM MHOTO IPOOJIeM.

NmenHo mosTOMYy IeNbl0 JaHHOW paboThl SBISETCS: M0Ka3aTh PEHTAO0ETbHOCTDH
MPOMBIIIUIEHHOHN JOOBIYM Ta30THAPATHBIX MECTOPOXK ACHUM .

J11s1 BBITIOTHEH WS JAHHOM 1€ ObUIM MOCTABJICHBI CIIEIYIOIIME 3a/]auu |

1. wuccnenoBath pacrpoCTpaHEHHOCTh TPaJULIOHHBIX HMCTOYHUKOB
YIJIEBOJIOPO/IOB HA IIJIAHETE;
pPaccMOTPETh U MPEUIOKUTh HOBBI HCTOYHUK YTIIEBOJOPOJIOB;
3. paccMOTpeTh IMOJIOKUTENbHBIE U OTPHUIIATEIbHBIE CTOPOHBI MPOMBILIUIEHHOMN
J0OBIUM Ta30TUIPATOB;

no



4. cnenaH BBIBOJI O PalMOHAIBHOCTH UX JOOBIYM B MPOMBIIUICHHBIX MacIradax.

Jonrue roapl HedrerazoBas IPOMBIITICHHOCTh CIIENO pa3pabaTsiBaiia Oorarele, eimé
Ha TOT MOMEHT, MECTOPOXIeHUs1 He(hru U ra3a. Ho Omike k 21 BeKy sHepreTuueckuii Kpusuc
Bce Oouibiie u Oonbie gaBai o cede 3HaTh. CopMHUpOBABIIASICS YKOHOMHUKA, KOTOpask TaK
CHJIBHO 3aBHCHUT OT 000pOTa 3HEPropecypcoB, Ha nmopore 21 Beka He MoIJia He 33/1aTh BOIIPOC:
«CkonpKo HE(PTU U Ta3za OCTAJIOCh HA HaIleH ruiaHeTe?»

Kazamoce, 9T0 MoOXeT OBITh Jerde B BEK HH(GOPMAIHMOHHBIX TEXHOJOTHH, YeM
0000IMTH MHOTOJIETHHI ONBIT MHOTUX HMCCIIEJOBATENICH U COCTaBUTh (DAKTUYECKYIO KapTy
3amacoB yrieBoaopoaoB. Ho 3To Bce B Teopuu, Ha MPAKTHKKU MCCIIEA0BATENb CTAIKUBACTCS C
MHOKECTBOM IMPOOIIEM.

Ha ocnoBe uccnenoBanusi (pM3MKO-XMMHUYECKUX JAHHBIX O caMOil mpupojae HedTH U
raza ¥ MecTax HMX 3alieraHusi ObLIO IepepaboTaHo OONIBINOE KOJIMYECTBO JAHHBIX, B
pesynbpTare dYero ObUIa COCTaBJGHAa KapTa HE(TETa30HOCTHOCTH HAIleH IUIAaHEeThl Ha
KOHTHHEHTaX (CMOTpM Kapta 1) W B MHPOBOM OKeaHe (CMOTpH Kapra 2):

(kapta 1: KOHTHHCHTAJIBHBIX MECTOPOXJICHUsS HePTH | Ta3a, TEPCHEKTUBHBIX U
pa3pabaThIBacMBbIX )

(kapTa 2: KapTa MOPCKHUX MECTOPOXKICHU I HE(TH U raza, MEepPCHEKTUBHBIX U
pa3pabaTbIBacMbIX)



Kak BUOHO U3 TMONYy4EHHBIX KapT, HEKOTOPHIE MECTOPOXKICHHS Ha Cylle W
OOJIBILIMHCTBO MECTOPOXKJICHHUI B MUPOBOM OKEaHE COCTABJISAIOT Ia30TMIPaThl (CMOTPHU KapTa
3). K HacrosiieMy BpeMEHH YCTaHOBJICHO, YTO OKOJIO 98% 3aiexeil ra30ruipaTtoB SBIISIOTCS
aKBaMapUHHBIMH.

l'azoBble THApaThl (TaKKe THAPATHl MPUPOMHBIX Ta30B WM  KIaTparhl) -
KPUCTAIMYECKHE COCOUHEHUs, oOpasyloumecss NpU ONpPEAeTIEHHBIX TepMOOAPHUUECKIX
YCIOBHMSIX M3 BOJBI M ra3a. BHemmHe razoruapaThl MOX0XKM Ha JI€A WIJIM TPSI3HBIA CHET,
CTPYKTypa MX MOJ0OHA CTPYKTYpe JbJa, HO OTIWYUE B TOM, YTO B THApPATE MOJEKYIbI ra3a
HaXOJSITCSI BHYTPH MOJIEKYS BOJIBI.

B ywactHOCTH, MO MPOTHO3HBIM OlleHKaM poccuiickux yueHbix I'.J[. ['ma30ypra (1994
r.) u B.A. ConoBbeBa (2002 r.), obilee KOJIMYECTBO METaHA B aKBAJIBHBIX 3aJIekKax
ra30TuIpaToB OLIEHUBAETCS B 2x10%° M3, 1. €. ero obBeMsI Ha IOPSAKA IIPEBBIIIAIOT 3aI1achl
YIJIEBOJIOPOOB B TPAJAUIIMOHHBIX MECTOPOKACHUSIX.

(kapTa 3: u3BECTHBIC HA JAHHBII MOMEHT MECTOPO>KICHUS ra30BBIX M'UJIPATOB)

OmHa W3 TIaBHBIX POOJIEM Ta30THAPATHBIX MECTOPOXKICHUN SIBJISICTCS MpoOieMa Ux

noObiun. Ha qaHHbIi MOMEHT CYIIECTBYET TPH METOJa 10 ObIYM Ta30 THAPATOB:
1. MeTon TepMaNBbHOTO BO3/ICHCTBUS;
2. MeToJ BO3JICHCTBHS HHTUOMTOPOM(3aKauKa METOHOJIA);
3. pasrepMmeTn3alus IIIACTa;

IlepBrie nBa cmocob6a OOBEOWHSET OJHO — HEBO3MOXXHOCTH KOHTPOJHMPOBAHUS
JMCCONMAIIMKA  Ta30TuapaTtoB. I[lepBeIM ke CImocoOOM JTOOBIBAIOT —Ta30THUIPATHl  Ha
MecTtopoxkaennu Meccosixa (Poccust). IMeHHO 3TOT cmoco0 siBisieTcss Ha JaHHBIH MOMEHT
SKOHOMHYECKH BBITOTHBIM.

Taroke Ha mectopokaennn Malik (Kanama) Ha TaHHBIH MOMEHT HCIBITBIBACTCS HOBBIH
croco0 J0OBIYM Tra30TUIPATOB, MyTEM HCIOIB30BaHUS pacTBOpa colu. JlaHHBIN cmocob yxe
Jall pe3yibTaThl, YCTAHOBKA JlaBaja CTAaOMIJILHBIM MPHUTOK Tra3a 6 JHEH, HO B MOCICIACTBUH
MepecTano JaBaTh ra3. 3apyOeKHBbIE YyYEHHBIC yKe paboTaloT Haja ATOoH mpoOiemMoirl u
mIaHupyroT €€ peumts K 2019 rony.



Ha ocHoBe 3THX JAaHHBIX, 4 TAKKC Ha U3YYCHUA I'CHE3MCA, MUTpAllUU, AKKYMYJIALUU U
OIIPCACIICHUA (bOpM SAJICTAHUA TIPUPOJHLIX I'a30BbIX THAPATOB ObLI BBIIOJHEH KOMILIEKC

HCCIICIOBaHUM,

Ha OCHOBe 4dYero ObUIa coCTaBieHa TaOMUIla TIJIIOCOB M MHHYCOB

HEOOXOIMMOCTH Pa3pabOTKU MX MECTOPOXKIECHUH (cMOTpH Tabmuia 1).

(rabmuma  1: mmiocel W MHHYCHI  NPOMBIIDICHHOW — pa3paOOTKM  ra30THAPATHBIX
MECTOPOXKICHUIA )
[nrocel Munycsl

CaMblii TMEPCHEKTUBHBIA  aJbTEPHATUBHBII
HWCTOYHUK YIJIEBOJIOPOIOB;

TPYAHOJOCTYIHBI, T.K. 10 98% razoruaparon
COAEPIKUTHCS MO BOJAOW, UM B 30HE BEYHOU
MEP3JI0ThI

HAaCHIIIICHHOCTH(B Im°

razorujipara
conepxuthes 160-180 M rasa);

TEXHUYECKH TPOrpecc emg He MpUIyMal
crioco6a 3(h(heKTUBHOI ero JoOBIYU

ObICcTpasi BO3OOHOBJISIIMOCTH;

TPYZAHOAOCTYITHBI, T.K. hi (6] 98%
ra30TH/IPATOB COACPKUTHCS O] BOJIOU, UITH
B 30HE BEUHON MEp3JIOTHI;

pacmpocTpaHeHHOCTb;

TEXHUYECKH Mporpecc eme He HpHIyMal
coco6a ux 3> pdeKTuBHOM 100bIUH;

A0 HACTOAIICTO BPEMCHU HC ABJIACTCA
IpsAMbIM NCTOYHUKOM rasa B
ITPOMBIIITICHHBIX Macmra6ax;

(131 KO- XUMUYECKIE CBOICTBa
ra30THAPATOB HE IO3BOJIAIOT JOJTOE€ BpeMs
HaXOJUThCI B YCJIOBUSAX HOPMAIBHOTO
naBnenns u Temmeparypsi 6oee 0° C;

B OTJIMYUU OT HEPTH, MOXKET COXPaHATHCS
JI0JITOE€ BpeMs, HE BCTyNas B PEAKIUIO
OKHUCJICHMS,

[TapHukoBast O1aCHOCT.

Onmaromapsi MPEANOJOXKEHUS O  CKOpOM
HCCSKaUMOCTA TPAJAUIIMOHHBIX MCTOYHHKOB
YIJICBOJOPO/IOB, OB YBEIMYEH WHTEPEC K
ra3orujparam;

Ha JAHHBIA MOMEHT 1eHHa | M° rasa,
MOJYYEHHOTO U3 Ta30TUIPATOB MPEBBIACT
CTOMMOCTH 0OBIYHOTO Ta3a B 1,5-2 paza.

HUMCIOTCA IICPCIICKTUBHLBIC UJICH 110 I[OGBI‘-II/I
ra30TrnIpaToB,

Hambosee palMOHAJIBHBIA MYTh BBIXOJA M3
JYHEPreTHYECKOT0 KpU3Hca.

Vike He CeKpeT, uTo He(TH U ra3a Ha Hallleil TIaHeTe ¢ KaXIbIM T0JIOM CTAaHOBUTH BCE
MeHblIe. MupoBOil 3HEpPreTH4eCKuid KpU3HC BCE CUJIBHEH W CUJIbBHEH ObeT M0 MHPOBOU
JKOHOMHUKE. B pesymprare Mup CTOUT cedyac Ha paclyTMM KaKOH HCTOYHHUK DHEpPIUu
BBIOpATh B Oy YIIIEM.

[TpupoaHbIe Ta3oruapaThl, CYMECTBOBAHNE KOTOPHIX OBLIO M0Ka3aHo B 60-x rr. XX B.,
SIBJSIFOTCS. OJIHUM K3 OCHOBHBIX MCTOYHMKOB MHUHEpAJIbHOW B3HEPIMU B MEPCIEKTUBE Ha
Onmxkaiinme necsrtunetus. K akTMBHOMY HCCIEIOBAHMIO M OCBOECHUIO IPHUPOIHBIX
ra3oruIpaToB IPUCTYIWIM B psie Beayumx cTpaH Mupa. KommiexkcHoe wu3ydeHue
MECTOPOXKACHHUI Ta30BBIX TUAPATOB, pa3paboTka CIOCOOOB H  CPEICTB  JOOBIYH,
MOJICTTUPOBAHNE TEOIKOJIOTHYECKAX CUCTEM M TPOIECCOB CKBAXMHHOM JOOBIUM Ta3a BECbMa
aKTyalbHasi HaydHO-TeXHUYecKas rmpoliema, pelieHne KOTOPOil COOTBETCTBYET TPeOOBaHUIO
BPEMEHU.



