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OIIBIT KOMINVIEKCUPOBAHUA T’EOPUINYECKHUX
N T'EOSJIEKTPOXUMHNYECKUX METOJAOB ITPU ITPOI'HO3E
N IMMOUCKAX ITOJIE3HBIX UCKOITAEMBIX

B cBs31 CO CIOXKHOCTBIO MPOTHO3a U HOUCKOB ITyOOKO3aJIEraloluX MECTOPOXKACHUH MojIes-
HBIX MCKONAEMBbIX, 0COOCHHO Ha 3aKPBITHIX CIIA00M3YYEHHBIX TEPPUTOPUSIX, BOSHUKAIOT HOBBIE Tpe-
00BaHMS K HCIIOIB3YEMBIM TeXHOJIOrHsIM. OHU JOKHBI OBITh KOMIUIEKCHBIMH, OPUEHTHPOBAHHBIMH
Ha CTPYKTYpPHO-TEKTOHHYECKYIO M BEIECTBEHHYIO XapaKTEPUCTHKY MUCKOMBIX OOBEKTOB, U MMETh
3HAYUTENILHYIO TIIyOMHY OIOWCKOBaHUs. [IpenokeH KOMIUIEKC, BKIIIOYAIOIINA METOJbl I'paBU- U
MarHUTOpPa3BEKH, F€03JIEKTPOXUMHUN M aTMOXUMUH, B HauOoJee TPYIHBIX CIydasx OH MOXET JI0-
TIOJHATHCS CeHicMOpa3BeKOM U ANIEKTPOPa3BeAOUHBIMEI MeToiaMu. ONKCaH ONBIT IPUMEHEHHS KOM-
TUIEKCHOW TEXHOJIOTUH U MIPUBEEH MpUMep ee 3(PPEKTHBHOTO UCTIONB30BAHMSL.

Knrwouesvie cnoga: MecTOpOKICHUE TOJIE3HBIX UCKOMAEMBIX, IOUCKH, KOMIUIEKCHPOBAHHE
METOJIOB, I'€03JIEKTPOXUMHUECKHE METOIBI.

EXPERIENCE OF THE COMPLEX APPLICATION
OF GEOPHYSICAL AND GEOELECTROCHEMICAL METHODS
FOR THE PREDICTION AND PROSPECTING
OF MINERAL DEPOSITS

Due to the complexity of prospecting and exploration of deep seated mineral deposits,
there are new requirements for the methods used. Methods should be focused on the structural
and tectonic characteristics of target objects. A set of methods, including gravity, magnetic,
geoelectrochemistry is intoduced. This article describes applying of this complex technology
and an example of using it effectively is given.

Key words: mineral deposit, prospecting, complexity of methods, geoelectrochemical methods.
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BocriponsBoncTBo 3amacoB MHUHeEpalb-
HOTO CBIpbSl HANpsIMYIO CBSA3aHO C pEIICHUEM
po0IeMbl IPOTHO3a U MOUCKOB MECTOPOXIe-
HUI TOJIE3HBIX HMCKOINAEMbIX HAa HOBBIX clabo-
M3YYCHHBIX TEPPUTOPHX (B TOM YHCIE HA 3a-
KPBITBIX TEPPUTOPHUSAX, HANPUMEP B IpeAenax
wiatpopMm), a TaKKe ¢ BO3ZMOKHOCTHIO OOHa-
pyXXeHusi IIyOOKO3aJeraroInx MeCTOpOXK/e-
HUM B 3KOHOHOMHYECKH OCBOCHHBIX paillOHaXx.
B cBsI3M CO CIIOKHOCTBIO MOCTABJIEHHBIX 3374
BO3HMKAIOT HOBBIE TPEOOBAHUS K TEXHOJIOTHUSAM
[IPOTHO32 U IIOMCKOB MECTOPOXIEHHUH IOje3-
HBIX HCKomaeMblXx. OHM JOJKHBI OBITH KOM-
IUIEKCHBIMA U OPHEHTHPOBAaHHBIMH Ha CTPYK-
TYPHO-TEKTOHMYECKYI0O U BEILECTBEHHYIO Xa-
PaKTEPUCTUKY HCKOMBIX 00beKTOB. Kaxkapri u3
BKJIFOYEHHBIX B KOMIUIEKC METOOB JOJKEH
MMETh 3HAYUTENBHYIO TNIyOHHY (TaK, pH MOUC-
Kax 3aJexeil yrieBojopofOB OHA JOJIKHA CO-
CTaBJISATh HE MeHee 2 KM). TeXHOJIOruH B IEJIOM
JIOJDKHBI OBITh yYHUBEpPCAJIbHBIMU, PACCUMTaH-
HBIMU Ha TIPOTHO3 ¥ OOHapy>KeHHE pa3HooOpas3-
HBIX THIIOB MECTOPOXKAECHUN B PEruoHax, OTIIH-
YAOLIUXCSI 10 T€0JIOTHYECKOMY CTPOCHHIO.

Cpemn reoU3MYEeCKHX METONOB IO
CTENEeHH W3Y4YE€HHOCTH TEPPUTOPUU U CpPaBHU-
TEJIbHO HU3KOW CTOMMOCTH padOoT BBIJEINSIOTCS
MarHuTO- U rpaBupasBenka. Pe3ynbraThl men-
KOMAcCIITa0OHBIX HAOIIOAEHUN PTUMHA METOIAMU
UMEIOTCs sl 00MpHBIX TeppuTopuii Poccun,
CIIA, Kananel, ABCTpaIMM M APYrHMX CTpaH.
ITokaszaHno, yTo NMpU HaAJEKaIleHd UHTEpIpeTa-
UM 3TUX JAQHHBIX MOXKHO BBISBIIATH ITOUCKO-
BbI€ IPEANOCHUIKH Pa3HOPAHTOBBIX YIJIEBOO-
POAHBIX (OT MPOBUHIMH, 00JIACTH, palioOHa, 30-
Hbl He(TEra3oHaKOIJICHHUs A0 KPYMHBIX Mec-
TOPOXKIEHUI) M TITyOOKO3aJeTalonnX PyIHBIX
(ot mpoBuHIIMH, OacceiiHa, paiioHa, y3ia, oS
JI0 MECTOPOXKICHU) CHCTEM.

[TpsIMBIMM TIOMCKOBBIMM TIPU3HAKAMHU
TaKUX CHUCTEM M OOBEKTOB SBJISIOTCS HaJO-
KEHHBIC OpPEOJIbl  PAcCesHHUS HIIEMEHTOB-
CIIyTHHKOB B JIETKONOJBM)XHBIX (hopmax Ha-
XOXKJIEHUS U IPUPOJHBIX ra3oB. Kak mpasuio,
BEIIECTBEHHBIN COCTaB re0JOrHYECKUX 00BbEK-
TOB OTPA)XEH B CBSA3aHHBIX C HUMH HaJIOKEH-
HBIX opeosiax paccesHus. K umcny oteuect-
BEHHBIX T€OXUMHYECKHX METOOB IPOrHO3a U
MOV CKOB I10 HAJIO)KEHHBIM OPE0JIaM PacCesiHUs
3JIEMEHTOB-CIIYTHUKOB U NPUPOJHBIX TIa30B

OTHOCATCS: METOJ IOHMCKOB II0 METajuioopra-
HUYECKUM COEJAMHEHUSM 3JIEMEHTOB B MOYBaX
(MII®); TepMOMarHUTHBI TEOXUMHUYECKUN
meron (TMI'M); meron muddy3noHHOrO WU3-
Brneyenusst (M/IH) osmemenToB, copOupoBaH-
HBIX ITOYBOM; aTMOXUMHUYECKUN METOJ IOMC-
KOB MECTOPOXJICHUH B BapHaHTE HCCIEI0Ba-
HUS copOupoBaHHBIX ra3oB. [lepeuncienHsle
METO/Ibl MO3BOJIAIOT C JHEBHOH MOBEPXHOCTHU
o OOHapyXEHHBIM HaJOXXEHHBIM OpeosaM
paccessHUs BBIIBJIATH IUIyOOKO3ajerarouimue
pyassie (mo 1 kM) u HedrerazoBsie (10 6 KM)
MECTOPOXKICHUSI.

IIpy TPOrHO3HO-IOUCKOBBIX paboTax
MMEETCS] OIBIT KOMIUIEKCHOT'O HCIOJIb30BAaHUS
reopU3MUecKuX METOM0B (IpaBUpa3Belka |
MarHUTOpa3BeJKa), F€03JIEKTPOXUMHUYECKUX Me-
tonoB (MII®, TMI'M, M/IN) u armoxumuye-
CKOr'0 METOJa B BapHaHTE HCCIEIOBAHUS COp-
OupoBaHHbBIX Ta30B [3]. B HambGonee TpymaHbIX
clly4asiX, KOI/ia MPOrHO3 U IOUCKH MECTOPOXK-
JICHUH TIPOBOJATCS B CIIOKHBIX I'€0JIOTHYECKUX
YCIIOBUSX, TIpeIyUIaraercsi HMCIONb30BaTh I0JI-
HBI KOMIUIEKC METOJIOB C IpPUBJICYCHHUEM
JJIEKTPO- U CEHCMOPA3BEIKH.

B psine cmyuaeB umeeTcst BO3MOXHOCTb
UCTIOJIb30BaTh YK€ HMeroumecs reodusunye-
CKHE peTpoMaTepualibl, €CIM WX KadeCTBO
ynoBieTBopuTenbHO. MHorma menecooOpasHo
IIPOBOAUTE pabOTHI B /1Ba 3Tana. B aTom ciyyae
Ha IEPBOM JTarle NMPUMEHSIOTCS JIeTKUEe U OT-
HOCHUTEJIBHO JICUIEBbIE HECEHCMUYECKHEe METOo-
IIbI, @ Ha BTOPOM — TsDKeJble U 0ojee Joporue.
ITockoneky BO BTOpPOM citydae paboThl, Kak
IIPABUJIO, TPOBOJISATCS HA yXKe JIOKATM30BAHHBIX
NEPCHEeKTUBHBIX IUIOMIA/AX, CO3JIAaeTCs BO3-
MOYKHOCTh PallMOHAJIBLHO M C BBICOKOH 3(dek-
TUBHOCTBIO MCIIOJIb30BATh JOPOTrOCTOSIINE Me-
Toabl. B psne ciydaeB reosneKTpoXUMUYECKUe
U aTMOXMMHUYECKHE METOJbl MOTYT OBITH HC-
[10JIb30BaHBI 11OCIIE MTPOBEICHUS CEHCMUYECKUX
HaOJII0/IeHUH € 11e1bI0 Pa30paKOBKU BBISBIICH-
HBIX CEHCMMYECKHX CTPYKTYP M BBIIEICHUS U3
HUX NEPBOOYEPETHBIX ISl OypeHHsL.

K uucny riaBHBIX I'€OJOrHYECKHX Ha-
NpaBJICHUNA NPUMEHEHUS INpeIaraeMoro Kom-
IUIEKCA OTHOCSATCA: TIIyOMHHOE I'€0JIOTHYECKOe
U3y4eHHE TePPUTOPHI, IPOTHO3 U MOUCKU Me-
CTOPO’KJICHUH TBEPAbIX MOJIE3HBIX HCKOMAEMbIX
U YTII€BOZOPOIOB.
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Puc.1. Pacipenenenue 3naueHnit 3phekTHBHBIX IIOTHOCTH (A) 1 HamarandeHHoctH (B) mo paspesy npoduis B mpepenax
ceBepHOro (h1aHra noJIMMETaININYecKOro MecTopokienus (paiion Mak-Aptyp-Pusep, CeBepHbie TeppuTopuu, ABCTpays)
1 — MecrononoxeHue NpopHIIst re0dIEKTPOXUMHYECKHUX HCCIISI0BAHUMN, IPUBEAESHHOTO Ha PHC.2;

2,3 14 — nopoJbl COOTBETCTBEHHO C IIOHM)XEHHBIMH, CPEAHUMH U MOBBILICHHBIMU 3HAUYCHUAMH 3()(EKTHBHOI INIOTHOCTH
¥ HAMarHU4E€HHOCTH; 5 — MECTOMO0JI0KEHNE PETHOHAIBHOTO pasaomMa DMy

[Tpumepom paboT 1o nepBoMy Harpas-
JICHUIO MOTYT CIIY>)KUTh KOMIIJIEKCHbIE reopu-
3UYEeCKHe M T€OXUMHUYECKHE HCCIIEeIOBAHUS I10
reorpasepcam «['panut» [7], 1 EB, 4B. Onu
BKJIIOYAJIM CEHCMHYECKHE U IJIEKTPOpa3BeI0d-
Heie HaOmonenus (MT3), 00paboTKy JaHHBIX
MarHuTO- U T'PaBUPa3BENIKU, TC€OIEKTPOXUMHU-
YEeCKHEe U aTMOXUMHUYECKUE ChEMKH.

K Hacrosmemy BpemeHM HMeeTcsi 00-
LIMPHBIA OIBIT IPUMEHEHUS! KOMIUJIEKCHOM TeX-
HOJIOTUH Ha PA3JIMYHBIX CTaJUSIX Ie0I0ropasBe-
JIOYHBIX paboT: OT OLIEHOYHBIX U IOMCKOBBIX
paboT 10 MPOTHO3MPOBAHHS TMOJE3HBIX HCKO-
naembix [1-10]. HoBble TexHomoruu onpoOoBa-
Hbl B pa3lMuHBIX pernoHax Poccum, crpanax
CHI', a taxxe B Kanane, Ascrpanuu, Kurae,
Wuaun, CIIA npu NporHo3HbIX U IOHUCKOBBIX
paboTax Ha pa3Hble THUIIBI HOJE3HBIX HCKOIIAe-
MbIX. OHU TOKa3aJIM BBICOKYIO T'€0JIOTHYECKYIO
3¢ (GEKTUBHOCTh TPU TIOMCKAX aJIMa30HOCHBIX
KUMOEPIIMTOB, 30JI0Ta, MOJIUMETAIIOB, XPOMHU-
TOB, ypaHa, MEAU C HUKEJIEM, YIJIEBOJOPOJIOB.
[Ilnpokoe NpUMEHEHHE TEXHOJOTHH B psze
CIIy4aeB IPUBENIO K OTKPHITHUIO HOBBIX PYIHBIX U
YIJIEBOJIOPO/IHBIX OOBEKTOB.

Ha puc.1,2 npuseneH npumep KoM-
IUIEKCHOT'O0 T€0(U3MUECKOr0 M FeOXMMUYECKO-
ro U3yYeHHs Ha OHOM M3 YYacTKOB C IOJINME-
TJIMYECKUM OpYACHEHHEM B IIpelesax pyn-
Horo paiiona Mak-Aptyp-Pusep (CeBepHble
Tepputopun, ABctpanus). PesynbTarel rpaBu-

U MarHUTOpa3BeJOYHBIX HAOIIOAECHUHN IO HC-
CJICZIOBAHHOMY MNpPO(UIIO MOTYyYeHBI C MOMO-
mpio Archive Data Delivery System [11]. Pa3-
pe3bl pactipeneneHust 3(GHEKTUBHBIX IUIOTHO-
CTH HW HaMarHM4eHHocTH mopon (puc.l)
MOJY4YEHBbl 0 MCCIEJOBAaHHOMY MNpOQMII0 ¢
MTOMOIIIBIO BeWBIIeT-TpaHchopManmii ¢ pusnde-
ckuM cmbiciaoMm [3]. Caemyer yduThIBaTh, YTO
paccTosHUE MEXJy TOYKaMH MarHUTOpa3Be-
MOYHBIX HAOMIONEHWH COCTaBISAIO 12 M, B TO
BpeMs KaK MEXIy TOUKaMH IPaBUpa3BeI0YHBIX
Habmonennii — 300 m. [Tosromy paspes pac-
npeneneHus 3QpQPEeKTHBHON TIOTHOCTH MOXKET
JaTh CBEACHUS TOJBKO O PETMOHAIBHOM pac-
npezeneHun 3PPEeKTUBHOM IOTHOCTH TTOPOI.
ITonckoBBIMM TPEANIOCHUIKAMU PYAHO-
ro o0beKTa (KpymHoe MOJIMMETAUINYEeCKOe Me-
CTOPO’KJICHNE) SBISIIOTCSA TIIyOWHHOE TEJO IO0-
PO C TIOBBIIEHHOM 3()()eKTUBHOM IJIOTHOCTHIO
(C, puc.1, A) u cBA3aHHAs C HUM IEpPEXOaHAs
30Ha OT BBICOKHMX 3HAUEHHH K HOHM)KEHHBIM
3Ha4eHUsAM H(PPEKTUBHOM IUIOTHOCTH B BEpX-
Hel Jactu paspesa. [myounnoe teno C orpa-
HUYEHO C BOCTOKA PETHOHAIBHBIM Pa3IOMOM
OMy. MecrtononoxeHue 3TOro pasjioMa yBe-
peHHO (uKcupyercs: OIM3BEPTUKAIBHON 30HOM
opoJ MIOBBIIICHHOMN HaMarHM4eHHOCTH
(puc.1, b, muker 19000). IloreHumansHO TIEp-
CIIEKTUBHBIM Ha IOJUMETAIJIbl SBISETCSA y4a-
CTOK Npouist K 3amamy OT 3TOro pasioma, B
npeenax KoTOporo Halro1aeTcsl 30Ha MOHU-
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Puc.2. CxemaTuueckuii reonornueckuii paspe3 u rpad UKy pacrpeiesieHs CTaHapTH30BaHHbIX KOHIIEHTPALUi 3]IEMEHTOB
TMI'M 1o npodmitio B rmpezesiax ceBepHOro (uiaHra MoJImMeTauIndecKoro MeCTOPOXKICHUS
(pation Mak-Aptyp-Pusep, CeBepHble TeppuTOpHHU, ABCTpaIINS)

1 — rpaHHIBI TOPOJ U PYIOHOCHOTO TOPU30HTA; 2 — pa3iioM OMy; 3 — OypoBble CKBaXXHHBI; 4 — rpaduKH pacrpeeneHus
KOHLIEHTPALUH 371eMeHTOB (OCH Irpa)MKOB MPOBEICHBI Yepe3 TPU CTAHAAPTHBIX OTKIOHEHHs); 5 — KOHI[GHTPAL[MU LIHHKA
B PYZHBIX 30HAX MO KEPHY OyPOBBIX CKBAXUH

KEHHBIX 3HaYeHUH »>(pdexkTuBHON HaAMarHu-
YEHHOCTH, TpPacCHpYIOUIasics U3 TIyOMHBI K
BEpXHEH YacTu paspesa.

Ha cxemaTnyeckoM TIeoJIOTHYECKOM
paspese (puc.2) MOXHO BHIETh, YTO MOIIHAs
NPONYKTUBHAA pyAHAs 30HA MECTOPOXKICHUS
BCKPBHITa OypOBBIMH CKB&)KMHAMH Ha TTyOMHAX
500-1000 m (manee k 3amagy OHa MOJOTO BO3-
JBIMAeTCs K AHEBHOM MOBEpXHOCTH). [Ipombiii-
JICHHOE OpY/IEHEHHE IO BOCCTAHUIO PYHOBME-
IIAOIEeH 30HBI BBIKIMHUBACTCS, ONMMXKE K I0-
BEPXHOCTH OHO TIPEJACTABIsIET COOOW CHIIBHO
NUPUTH3UpPOBaHHbIE ciaHlbl. K BocTOKy OT ca-
MO TIyOoKoi ckBaxkuHBI (1225,7 M), mepece-
Karollel MOILIHYIO PYIHYIO 3aJIeXKb (C comepka-
HUSIMH IIMHKA B KepHE 110 9 %), MpOayKTHUBHAs
30HA BBINONAXNUBACTCS, HPOMBIIUICHHBIE IIEp-
CIIEKTHUBBI €€ eIlle He OLIEHEHBI, HET CKBAKUH.

B HanoxeHHBIX oOpeonax paccesHus,
BBISIBJICHHBIX HA IMOBEPXHOCTH B Tpeaesax Ofl-
poboBanHoro mpodwmiast merogom TMI'M, mo
AHOMAJFHBIM  KOHIIGHTpAIUSM  IIMPOKOTO
CIEeKTpa XHUMHUYECKHX DJIEMEHTOB (IIMHKa,
CBMHIIA U WX CIYTHUKOB) YE€TKO U 3(PPEeKTHO
(bUKCHPYIOTCS KaK py/AHas 3aJeb Ha INIyOuHe,
TaK ¥ PyAOBMEIIAIOIAs 30HA, B IpeJeiax ee

BBIXOJ]a Ha JHEBHYIO MOBEpXHOCTh. [Ipu 3TOM
[0 XapakTepy pacHpeieleHusl SJIEMEHTOB-
CIIyTHHKOB  OOHapy)XHBaeTcs  30HAJIbHOCTb
opyaenenus. Ha 3amane mpodwis, Ha ydacTke
npUOJIMKEHUST PYIOBMELIAIONMICH TOMIM K T10-
BEPXHOCTH, B HAJIOKEHHBIX Opeojiax MpeBalu-
PYIOT BBICOKHE KOHIeHTpauuu Zn, Pb, Ag u
As, KOHLIEHTpAIMH XK€ APYI'UX 3JIEMEHTOB, Ta-
kux kaKk Ni, Co u Cu, 3HaUUTCIHHO HMIKE, a
9JIEMEHTBI PEKO3EMEIbHOM TPYIIBl U PEIKUe
MeTaJuIbl 00pa3yloT JIMIIb OYEHb JIOKAJIbHbIC
aHomanuu. Ilo mMepe morpykeHusi IpoayKTHB-
HOW TONIIN (B BOCTOYHOM HaIIPaBJICHWHU) POJIb
3JIEMEHTOB IE€PBOM TPYNIbl B HAJIOKEHHBIX
opeosax 3aMETHO CHUXKAETCs, aHOMAJlUU dJe-
MEHTOB [IBYX JpPYI'HX YIIOMSHYTBIX BBIIIE
IPYIII 3JIEMEHTOB YBEIWYHMBAIOTCA 110 IIUPUHE
Y UHTCHCUBHOCTH.

Crnenyromas rpynmna aHoOMalvil OTHO-
curcs K ywyactky mnpodwmis (mukersl 156,9-
157,5), B mpenenax KOTOPOrO TOJIOXEHHE 3a-
JeKH Ha TIyOuHe He u3ydeHo. [[ns sroro yya-
CTKa XapakTepeH IOJHbII HAabop paccMOTpeH-
HBIX 3JIEMEHTOB. AHOMAaJIMU PA3HbIX 3JIEMEHTOB
UMEIOT TPUMEPHO OAWHAKOBYI0 HHTEHCHUB-
HOCTb, /1151 HEKOTOPBIX 3JIEMEHTOB OHHU CMellle-
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HBI TIPOCTPAHCTBEHHO. B 1enom 3ToT ydacTok
npoQuiIs MO0 aHOMAIBHOCTH BO MHOTOM CXOJICH
C Y4acTKOM HaJ IIyOOKO3ajerarouie pyaon u
IpeCTaBISIETCs] MepCHeKTUBHBIM. {11 aHOMa-
JIUU B BOCTOYHOH YacTu MpoduIsi, CBI3aHHOU C
KPYITHBIM  PYIOKOHTPOJHMPYIOIIAM Pa3IOMOM,
XapakTepeH IIMPOKHHA CIEKTP MHUKPODIJIEMEH-
TOB | JIOKJILHOCTH TIO IIIUPUHE.

W3 mnpuBeneHHOro mpuMepa Cleayer,
YTO NMPHU U3Yy4EHUHU pacnpereneHus 3hhexTus-
HBIX IJIOTHOCTH M HAMAarHUMYEHHOCTH TOPOJ 10
IPaBUMarHUTHBIM JaHHBIM YIAeTCS BBISBHUTH
MTOMCKOBBIE TIPEINOCHUIKH PYIHBIX O0BEKTOB, &
OLICHUTh MX BEIIECTBEHHBIH COCTAaB — C IOMO-
IIbIO FEOJIEKTPOXUMUYECKHX METOJIOB.

Takum o0pa3oM, mpemiaraeéMblii KOM-
IJIEKC METO/IOB, OPUEHTUPOBAHHBIX HA CTPYK-
TYPHO-TEKTOHMYECKYI0 U BEIIECTBEHHYIO Xa-
PaKTEpUCTUKY HCKOMBIX OOBEKTOB, BKIIFOUAET
IpaBUPA3BEIKy M MarHUTOPA3BENKY, I'€0dJIEK-
TPOXHUMHUYECKHE W aTMOXUMHUYECKHE METOJbI.
Nmeromuiicst ompIT KOMIUIEKCUPOBAaHUS Teopu-
3MYECKUX U TEODIEKTPOXMMHYECKHX METOIOB
[IOKA3bIBA€T, YTO NpeAaraeMple TEXHOJIOTHH
MO3BOJISIFOT TOBBICHTH T€OJIOTHYecKyr0 A dek-
TUBHOCTh IIPOTHO3HO-TIOMCKOBBIX paboT Ha
TBEpJIble MOJIE3HbIE MCKONAeMble M YIJIeBOJO-
POZBI B CIIOXKHBIX T€0JIOTMUECKUX YCIOBUSX.
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