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leonorunueckoe cTpoeHue Tpy6ku um. B.Npuba n eé MHAMKaATOpPHbIE

ocobeHHOCTU B reopusnyecknx nonax

P.H.NEHAOENAK, A.B.MOPO30B, B.A.MOTYTOBA (AKumMoHepHoe obuiecTso «Alrd AAMMOHACK;
163001, r. ApxaHrenbck, TPOULKKIA NpocneKkT, 168)

PaccmaTpuBaloTCA reonorMyeckoe CTpoeHue aaMa3oHOCHOW KUMbepsnToBol TpybKM mecTo-
poxaeHuna um. B.Npnba, eé B3aMMOOTHOLLEHMA C BMELLLAIOWMMM NOPOAAMM, TEKTOHUYECKOE Mo0-
eHue, 0cobeHHOCTN NpoABAeHUA TPYOKM B reoPpmnsnyeckmx nonax.

Ha ocHoBaHUM 0606LeHNA reonoro-reodUsnYecknx maTepmanos nNpesLecTBEHHUKOB U aHaM3a
[JaHHbIX, NONYYEHHbIX B XOAe A0Pa3BeAKN MECTOPOXKAEHUA U ero aKCnayaTaumm, YTOYHEHbI NPo-
FHO3HO-MOUCKOBbIE KPUTEPUN MECTOPONKAEHNI aIMA30B U METOAMKA MOUCKOBbIX PaboT Ha Teppu-
TOpUU 31MHebepeKHOro aIMa3oHOCHOro palioHa. AHaNU3 UMEILUXCA reon0ro-reodpusnyeckmx
MaTepunasioB NO3BOWA CAENATb BbIBOZ, O BbICOKOM NepCneKTUBHOCTU ApXaHTesIbCKOM aiMa3oHoC-
HOM NPOBMHLMMN Ha 0BHApyKeHMEe HOBbIX MECTOPOXKAEHNA a/IMa30B.

Kntovegbie cs108a: MecTopoXKaeHMe, KUMBEPAUT, aiMas, KUMBePIMTOBMELLAIOLLMIA Pa3sioM, IK30-
KOHTaKT, 3HAO0KOHTAKT, reopunsmyeckas aHoManna, NPOrHO3HO-NMOUCKOBbIN KpUTepuin, 3umHebe-
PEMKHbIN a/IMa30HOCHbIM PAaioH, ApXaHrenbCKasa aIMa3oHOCHasA NPOBUHLMUA.
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Geological structure of the tube V.Griba and its display features in geophysical

fields

R.N.PENDELYAK, A.V.MOROZOV, V.A.MOGUTOVA (Joint stock company «AGD Diamonds»)

Geological structure of the diamondiferous kimberlite pipe of the Grib diamond deposit, its rela-
tionship with the host rocks, tectonic position, features of the pipe in the geophysical fields is con-
sidered.

Prognostic and prospecting criteria of diamond deposits and the methodology of prospecting
works on the territory of the Zimneberezhnyi diamondiferous region are specified on the basis of
generalization of the geological and geophysical materials of the predecessors and analysis of the
data received during additional exploration of the deposit and its exploration. The analysis of the
available geological and geophysical materials allowed to draw a conclusion about high prospects
of the Arkhangelsk diamondiferous province for the discovery of new diamond deposits.

Key words: deposits, kimberlite, diamond, kimberlite-displacement fault, exocontact, endocon-
tact, geophysical anomaly, prognostic and search criteria, Zimneberezhny diamondiferous region,
Arkhangelsk diamondiferous province.

Hacrosmiast crathst 06a3upyeTcss Ha 4YacTH MaTepHallOB
KOJIOCCAIBHOTO 00bEMa HCCIIEIOBAaHHH, BBITOTHEHHBIX
MPEIIECTBCHHUKAMU. YUYHUThIBAasg COBPEMEHHBIE JaHHEIE,
TIOJIyYCHHBIE B PE3yJbTare OTPabOTKH MECTOPOXKICHHUS,
B paboTe peub MOUAET O BU3yaIbHBIX OCOOCHHOCTSIX I'eo-
JIOTHYECKOTO CTpoeHusl Tpyoku uM. B.I'pnba u ux mpu-
MEHUMOCTH MpPU MOUCKAX HOBBIX MECTOPOXKIECHHUN alMa-
30B. MHHEPAIOT0-reOXMMUIECKIE 0COOCHHOCTH TPYOKH —
9TO TeMa Ul OTAEIbHBIX pador [2]. Kpynneiimas amva-
30HOCHas1 KUMOepiuToBas TpyOka B EBporre, pacnonoxen-

Hast B ApXaHrenbckoi obmacTn Ha ceBepe EBpomeiickoit
yacti Poccun (puc. 1), Obima otkpeita B eBpane 1996 r.
B PaMKax IOMCKOBO-OIICHOYHBIX paboT Ha BepxoTuHCKOM
wromaay. OTKPBITHIO MECTOPOXKACHHS IPEANIeCTBOBA-
JIM TO/IBI KPOMIOTIMBOM paboTsl kosutektuBa ['TI «Apxan-
renbckreosnorus» (ceiiuac AO «ATJ] JTAMMOHJIC»),
B TEUEHHE KOTOPHIX OBLIO OTKPHITO U pa3BenaHo Ooiee 400
MECTOPOXKICHUH TMOJIE3HBIX MCKOMIAeMBIX — HE()TH 1 Ta3a,
aJMa30B, YIJICH, TOPIOYNX CIIAHIIEB, BOJBI, [IBETHBIX, pell-
KHX ¥ OJIarOpPOTHBIX METaUIOB, HEMETAIIMYECKOTO MHHE-



Puc. 1. ABMUHUCTPATUBHOE NonoXKeHue Tpybku um. B.MNpuba

PaJIbHOTO CHIPHS, IEMEHTa, KAPOOHATHOTO U XHUMHUYECKOTO
CBIPBSI, CTPOUTEIILHBIX MAaTEPUAJIOB.

PaboTsl Mo u3ydeHuio mectopoxaeHus uMm. B.I'puba
BEITIONTHEHBI B Tpu cTamun: 1) omenka (1996-2001 rr), 2)
pasBenka (2002-2004 rr.), 3) moM3ydeHHE MECTOPOKIACHHUS
(2008-2009 rr.). 3amackl MECTOPOXKICHUS YTBEPKACHBI
nporokosoM 'K3 B 2010 r. B o0bpéMe 98 MuH. Kapar,
B TOM 4uciie 57 MIH. Kapar Juis 100BIYM OTKPBITHIM CIO-
cobom. IIpombimnennas orpaborka Bexéres ¢ 2014 r,
ryouHa kapbepa mo coctosauo Ha 01.04.2019 1 co-
craBisieT 217 m.

Tpy6xa nm. B.I'puba Haxoqurcs B LEHTpAIBHOM 4YacTH
3UMHEOEpEKHOTO aJIMa30HOCHOTO paiioHa, B Mpeaenax
Bepxotunckoro mnoansaTHs PyubeBckoro BBICTyNHa KpH-
crajuindeckoro ¢ynnamenTa. [Ipumypoduena x KumoOep-
JIUTOBMEIIAIONIEMY Pa3JIOMy CEBEP-CEBEPO-BOCTOYHOTO
npocTupanus MomHocThio 50 M. TpyOka mpopsiBaeT
CI1aboNMMTHGUINPOBAHHBIE OCA/I0YHBIC TOPOJIBI BEpPXHE-
ro pudes M BEpXHETO BEHAA, a NMEPEKpPhIBACTCS TOJIICH
TEPPUTeHHBIX M KapOOHATHBIX IMOPOJ CpeIHero kapoOoHa
1 PBIXJIBIX YETBEPTHYHBIX OTIOKeHNH. [ToaHas MOIHOCTD
BMEIIAONIMX TPYOKy IMOPOJ O0CagoyHOro dexia (BeHA+
pudeit) cocrasmiser 1150 M, 001mast cpesHsst MOIIHOCTH Tie-
PEKPBIBAIOIIUX OTIOKEHUNA — 66 M.

TpyOka cnoxena (puc. 2) mopomamu IByX (a3 BHe-
JpeHnst (KCeHOTY(hOOPeKIHst 1 KUMOEPIINT), PE3KO pas3iu-
YalOUIMMUCS KaK 110 COCTaBy, TaK M IO YPOBHIO aIMa3o-

HOCHOCTHU, W KpaT€pHbBIMHU BYJIKAHOI'CHHO-O0CAaJOYHBIMU
OTJIOKCHUAMU, YUYaCTKaMH BH3YyaJIbHO CXOXUMHU C BME-
arImMruM AC3UHTETPUPOBAHHBIMU OTJIOKCHUSAMHN BCHIA.
KoHTakTel Mexay pazHo(anualbHBIMKE MOPOJAMHU U OT-
JIOKSHUSIMH YETKHUE, PE3KUe, YBEPEHHO yCTaHABINBAIOTCS
KaK BH3YaJIbHO 10 KEPHY U B Kapbepe, TaK U [0 KapOTaxKy.

[Toponsr mnepsoii ¢a3el BHenpeHus (Tydo- U KCeHo-
TyhoOpekunn) 10 nryounst 360 M (ropu3oHT —250 M) pas-
BUTHI B I0KHOM MOJIOBHHE auarpembl. OHM MepeKphbIBa-
HOTCA KI/IM6epJ'lI/ITaMI/I U IC3UHTETPHUPOBAHHBIMH BEHIACKHU-
MU OTJIOKCHHUSMHU. MOIIHOCTh MEPEKPHIBAIOLINX KUMOEP-
JIMTOB Ha ore m3Mensercs oT 20 mo 60 M, Ha 3amaJgHOM
¢ianre cocrasnser 160—190 M, a MOIIHOCTD NEPEKPHIBa-
IOUIMX BeHACKHX oTiaoxkeHui — 180 M. C miyOuHoii (HxKe
ropusoHTa —250) pacmupsieTcs IIoIa s pa3BUTUS TOPOJT
I da3zsl: B ceBepo-3amnaHol 4acTu TpyOKH M IIyOKe Topu-
30HTa —750 M OHM 3aHMMAOT yxke Oosiee 75% ruromanu
TpyOku. Hike ropuzonTa —900 M paHee eUHBIH pyIHBIN
cTosIO mopoj 1epBoi (hasbl paszensiercs Ha JiBa KaHaja,
H30JIMPOBAHHBIX APYT OT APyra BMELIAIONIUMHU IIOPOJAMH.

PynHblit cTON0 KUMOEPIUTOB MPEICTABISIET COOOH KpY-
TOIaaIoNIee, CyKaroleecs: ¢ TyOUHOI Telo HelpaBuIIb-
HOHU (opMmbl, ¢ TprO00OPa3HBIM pPaCHIMPEHHEM B BEpXHEH
YaCTH ¥ 3aJIMBOM BJIOJIb CEBEPO-3aI1aIHOTO KOHTAKTa TPyO-
KH, TIPOCIICKHUBAIOIIMMCS 10 DiyOuHbl 820—840 M. B uH-
teppanie miyoun 860—-1010 m (Hmxke ropuszoHta —750 M)
PYAHBIH CTONO KMMOEPIIUTOB JIOKAIN3YETCsl BIOJb CEBEPO-
BOCTOYHOI'O KOHTaKTa TPYOKH, MMEET CEeBepO-3allajHylo
OPHEHTHPOBKY U NPUOOpETaeT BBITSHYTYIO AaiKooOpas-
Hyto ¢opmy. Ha ropuzonte —100 M pynHblil cToib Kum-
OepauroB 3anumaer 80,5% miomaan TpyOKH, Ha TrOpH-
3ouTe — 300 M — 51,3%, Ha ropuzonte —500 M — 40,8%,
Ha ropuzoHTe —700 M — 31,7% u Ha ropuzonte —900 M —
27,1%. Ha ropuzonte —900 M pa3mepsl pyaHOro cTosba
kumoOepinToB 180%25 M.

Kparepnsblii pactpy0d umeer yameoOpaszHyto (opmy c
KPYTbIMU OOpTaMHU, BBIIIOJIHEH Pa3HOOOPa3HBIMH BYJIKAHO-
KIIaCTUYCCKHUMHU, BYJIKAHOTCHHO-0CaJOYHbBIMU IOPOAAMU:
OT KBapUEBbLIX INTMHUCTBIX IECUaHUKOB U 6pe1<111/1171 ocaaou-
HBIX ITOPOJ 10 KUMOEpIUTOBBIX Ty(hduTOB 1 TyhoB. Mom-
HOCTh OTJIOKEHHMH KparepHoW daruu u3meHsiercst ot 67,2
no 146,6 M u cocrasiser B cpeaeMm 110 m. Haumens-
1K€ MOIIHOCTH B IXKHOW 4acTH TPyOKH, HauOOJbIINE —
B LICHTPAJILHOM.

B miane 1o noBepxHOCTH TPyOKa MMeeT pOMOOBHHO-
OKpYyIIyl0 (opMy, BBITAHYTYIO B CEBEPO-BOCTOYHOM Ha-
mpasiaeHnu (a3umyT 25°). B BepTukanbHOM pa3pese oHa
MPECTABISICT COOOW CIIOKHBIA TMEPEBEPHYTHIM KOHYC C
pactpyOoMm B BepxHeil yactu. Pasmep TpyOku mox nosepx-
HOCTBIO MEPEKPBIBAIOIINX OTIokKeHu 575%500 M, ¢ miy-
OuHOW TpyOKa yMEHBIIAETCS, HO BBITSIHYTOCTh B CEBEPO-
BOCTOYHOM HAIpaBJICHUH BO3pAcTaeT 3a CUET Y3KUX KIIH-
HOOOpPAa3HBIX 3aJMBOB B CEBEPHOW U IOKHOW 4YacTsX.
Pasmep TpyOku Ha miyomne 500 M (ropusoHT —390 M)
cocrasisier 425%260 M, Ha mryoune 1000 M (ropu3oHT
=890 m) — 320x120 m.



Puc. 2. 3-D moaenb Tpy6Kku um. B.Npuba:

Kpatep: 1 — TydonecyaHuku, TydduTol 1 Tydbl, 2 — necya-
HUKM K TydonecyaHukn, 3 — Tybbl, TyddUTbl M Bpekunn
0Caf04YHbIX MOPOA; Kepno, CTagua BHeapeHua: 4 — BTopas,
Kumbepnut, 5 — nepsan, kceHoTydobpekuna n Tydobpekumna

KcenoryhoOpekunn xapakTepusyroTcsi MSATHHCTOH OK-
packoii, IpeodIaaaoT KpacHOIBETHBIE PA3HOCTH, 3€JICHO-
LBETHBIC PA3BUTHI MPEUMYIIECCTBEHHO Ha KOHTAKTE C KHM-
OepiauTaMM M Ha DIyOOKHMX TOPH30HTAX B IOXKHOM YacTH
nuarpeMbl. [lopoabl Memnko-, cpeaHeoOIoMOYHbIe, Opek-
YHEBOH, MATHUCTOMU, PEXE MOIOCUATOH TEKCTYphl. B mpu-
KOHTaKTOBBIX 30HaX TPYOKH MHOT/IAa pa3BUTHI KPYITHOOOIO-
MOYHBIE Pa3HOCTH. B cocraBe 00JIOMOYHOrO Marepuaia
KCEHOTCHHBIE 00JIOMKH cocTaBisior 60—-70%, kumbepnu-
ToBble — 30—40%. KceHomuThl mpeacTaBaeHsl IpenMyIie-
CTBEHHO 00JIOMKaMH BMEIIAIOIUX TOPO/I, TT0 COCTaBy Ipe-
00JIalafoT apriuuINTHl U aleBPOJIUTHL, PEKEe OTMEYAIOTCS
obnomku nopoy (yHaameHnTta (THEWCHI, TPaHUTO-THEHCHI,
ra00OpOH/IBI) 1 MAHTHWHBIX TIOPOJ (IKIIOTHTEI, JICPIOTHTHL,
JYHWUTBI, BEpPJIUTHI, TUPOKCEHNTHI). Pa3mep 00IOMKOB KO-
ne0seTcss OT HEeCKOIBKUX MUIJIITUMETPOB 10 3—5 CM, pexe
70 20 cM u 6onee. KumOepauToBeIii MaTepual mpeacTas-
JICH aBTOJMTaMHM W MX OOJOMKamu, rcesgoMopdo3aMu
CEpIICHTHHA W CAallOHWTA MO OJUBHHY, 3épHAMH NHUpOIIa,

MUKPOMIIBMEHNTA, IJIACTUHKAMH XJIOPUTH3MPOBAHHOTO
¢uroronura. IlemenT kceHoTypOOpeKUnii ecyaHoO-IIIMHU-
CTBIH C IPUMECHIO KapOOHATa U CAlTOHUTA, OKEJIC3HEHHBIM.
TyhoOpekunn 3annmaroT HeOombiMe 00bEMBI. Pa3Bu-
Thl B OCHOBHOM Ha KOHTaKT€ KMMOEPJIHUTOB C KCEHOTY(O-
OpeK4yHsMH, C IOCIEIHIMHU UMEIOT TIOCTEIICHHBIE MIEPEX0-
Jbl. Beigessitorest 1a tuna tydoodpekunii. TydoOpekunu
I Tuna xapaxkTepusyroTCsi ISATHUCTOM OKPACKOM U UMEIOT
MOCTETIEHHBIE TIEPEXO/IbI C KCEHOTY(HOOPEKUUIMH, OTIINYA-
SCh SIBHBIM IIpeo0iialaHieM MarMaTnyeckoro Marepuala
(60-70%) nan xcenorenHsiM (30-40%). TydhoOpexuun
Il Tuna pacnosaratorcst B BUJI€ NPEPHIBUCTBIX 30H MOMI-
HOCThIO OT 1,5 M 10 10-20 M Ha KOHTAaKTE€ KCEHOTY(O-
Opekunii ¢ kuMbepauTamMu. Pesxe 3TH MOpobl OTMEYAIOTCS
B TOJIIIE KCEHOTY(hOoOpeKurr Ha HEOOJNBIIOM YIaJICHUU
OT KOHTaKkTa ¢ kumOepnuramu. Baemne tydoodpexuun 11
THUIIA TIPEJICTABISIIOT CO00H 3€JIeHOBaTO-CEepyI0, IUIOTHYIO,
MEJIKOOOI0MOYHY O 1Topoay. O0I0MOYHAs YaCTh COCTABIIS-
et 80-85%. B e€ cocraB BXOIAT: KCEHOTEHHBIE OOJOMKH
(50-60%), iceBnomopdo3sl 1o ouBuHy (25-35%), aBTo-
mutbl (10-15%). KceHoreHHble OOJIOMKH TPEICTaBICHBI
B OCHOBHOM KCEHOJIMTAaMHU BMELIAIOIIMX IOPOJ BEH[A.
Casi3yrorias Macca Ty(GOoOpPEKUHil KPUIITO3EPHUCTOTO TOH-
KOYEIIyYaToro CTPOSHHS TaJlbK-CMEKTUTOBOT'O COCTaBA.
ITo mnerporpadguyeckuM OCOOSHHOCTSIM BBIACISIOTCS
TPU Pa3HOCTH KUMOEPJIMTOB: MOP(PHUPOBUIHBIE, MACCHB-
Hble 1 op¢pupossie. [lepBbie 1Be pa3HOCTH PEOOIAIAIOT.
[TopdupoBblit KUMOEPINT Pa3BUT B LIEHTPAILHON YacTH
TpyOKHM B OCHOBHOM Ha mityonHax 400 u 6onee meTpoB. Ma-
KPOCKOIIMYECKH OH MPEJICTABIsIET CO00i MacCUBHYIO T10-
pozy cepo-3es€HOro, Cepo-ToTy0O0ro BETOB C XOPOIIO BbI-
PaKEHHON CTPYKTYpOH, COCTOSIIYI0 U3 TOP(GHUPOBBIX
BBIJICJICHUH, CBS3BIBAIOIIECH MacChl M €IMHUYHBIX KCEHO-
JIUTOB, KOJIMYECTBO U pa3Mep KOTOPBIX ¢ NIyOHMHOW YMEHb-
maercst. [loppupoBble BKpalUIEHHUKH IPEICTABICHBI
niceBzioMopdo3aMu 110 OJIMBUHY CMEIIAHHOTO KapOOoHarT-
CEPIEeHTHUH-CMEKTUT-TUAPOTATBKOBOrO coctaBa. C miyOu-
HOW HaOMroAarocs 3épHa HEU3MCHEHHOTO W Cllabom3Me-
HEHHOTO oMBUHA. CBA3yIOIIasi Macca UMEET XJIOPUT-Kap-
OOHAT-CMEKTUTOBBII COCTAB C TOHKON IIPUMECHIO PYIHOTO
BelecTsa. 13 MUHEpaoB CIIyTHUKOB HAOJIIOAAIOTCS Ipa-
HarT, XpOMMOIICH]I, TUKPOUIBMEHHUT, (DIIOTOMHT.
[TopdupoBuHbIE Pa3HOCTH MPUYPOYEHBI K NIepuepuii-
HBIM YacTsIM PYIHOTO CTOJ0a KMMOEPIUTOB, K KOHTAKTaM
C BMELIAIOLIMMH [TOPOJIAMH, C TY(PO-, KCEHOTYPOOpEKUMIMH
U K BepxaMm AuarpeMoBoil yactu TpyOku. ITopduposun-
Hble KUMOEPJIUTHl MMEIOT CEPO-3eNEHYI0, TEMHO-CEPYIO
C 3€JICHOBaTBIM OTTEHKOM OKpAacKy, XapaKTepH3YIOTCs
4ETKO BBIPQKEHHOW MOPPUPOBHIHON (OpeKIHEBUIHON)
TEKCTYPO#, NMPOSIBICHHONH B PacnpOCTPaHEHUH OOJIBILIOrO
kommuectBa (15-25%) o6ioMkoBUAHBIX (parMeHTOB, 4ET-
KO BBIZICJSIIOLIMXCS HAa (POHE OCHOBHOM KPHIITOKPHUCTAI-
nuyeckoi macceel. Kpucranmoknactsl cocTaBisitoT 1—4%,
MIPEJ/ICTaBJICHBI IIceBIOMOp(]03aMu CepIIeHTHHA, CATlOHNTA,
KapOOHATOB 10 OJMBHHY, OPAH)XEBbIM TI'PaHATOM, IHPO-
1IOM, TTHKPOMJIBMEHUTOM, ()JIOTOIUTOM, XPOMIUOIICHIIOM,



Puc. 3. leonornyeckuii paspes Tpy6ku um. B.Npuba:

1—yeTBEPTMUHbIE OT/IOKEHUA (Q); cpegHU KapboH: 2 — onmyro-
okyesckaa (C,ol+ok), 3 — Boepeuenckas (Cyr) u 4 — ypsyr-
ckaa (Cour) cauTbl; BepxHWii BeHA: 5 — nagyHckas (V,pd), 6 —
meseHckasa (V,mz) u 7 — ycTb-nuHeskckas (V,up) cBuTbl; 8 — 30Ha
ApobneHus; kpatepHas dauuna: 9—TpeTba (n3D,—C,), 10— sTOpan
(n2D,—C,) n 11 — nepsas (n1D,—C,) nauku; kepnosas dpaumsa: 12 —
nepsas (i1D,—C,) n 13 — sTopasn (i2D,—C,) pasbl; 14 — npoexTHas
CKBaXMHa

pexe knuHONMMpoKceHoM. C rryOunbl 240 M HOSBISIOTCS
peNuKTHI cBexero onuBHHA. JIuTokmactel (o 10% o00BE-
Ma HOPO/IbI) TIPEICTABIECHBI ABTOJIMTAMH pa3MepoM 1—5 Mm
(mo 30-100 mm). KceHoreHHBII MaTepual, coaepKaHUE
KoToporo coctasisieT 1-3%, cocTouT U3 00JIOMKOB aJeB-
POJINTOB, apTWIIIINTOB, PEXKE MECYaHUKOB, B 3aMETHBIX KO-
JIMYECTBAX BCTPEYAIOTCSI KCEHONMTHI Mopoa (yHIaMeHra
1 KCEHOJIUTHI NTyOMHHBIX Topoa. Pasmep obmomkoB 110 15—
20 cM. OcHoBHast Macca ropoap! (35-40%) umeer kpunro-
KPHUCTATMIECKOE MUKPOUYELIyHIaToe CTPOCHHE M COCTOUT
13 TOJMMMHHEPAIBHOTO arperara CeprieHTHHA, CallOHWTa,
TaJIbKa, KapOOHATa U PyAHOTO BELIECTBA.

MaccuBHBI KUMOEPIIUT Yallle BCEro pa3ByT B IIEHTPaJIb-
HOW 9acCTH PYJHOTO CTOJI0A KUMOEPINTOB U IPEICTABISET

co00l IIOTHYIO OIHOPOAHYIO IMOPOLY U€pHO-3€IEHOTO,
3eJICHOBAaTO-TEMHO-cEeporo 1BeToB. OT mopdupoBHIHO-
ro KUMOEpJIHTa OTIMYACTCSl MOBBIIIEHHOH MPOYHOCTEHIO,
CEpPIEHTHHOBBIM COCTaBOM ICEBAOMOP(HO3 M OCHOBHOM
Mmaccsl. [lepexonsl oT TOpHUPOBUAHBIX pa3HOCTEH K Mac-
CHBHBIM KaK IOCTENICHHBIE, TaKk W pe3kue. [Ipu sTom BO
BJI&YKHOM COCTOSTHMM MAacCHUBHBIH KUMOEPIUT MOXET MpH-
oOpeTarb MOpPHUPOBUIHBII OOIHK.

B paspese kparepHO#l (anuy BBIICISAIOTCS pa3jinyaro-
IIMECs] TI0 COCTaBy M COAEPXKAHUIO KUMOEPIUTOBOTO Ma-
Tepuana pyaHbIe Tela, MOIHOCTh KOTOPBIX M3MEHSETCS
OT MEPBBIX METPOB JI0 JIECATKOB MeTpoB. [lo coneprkanuio
MarmMaTH4eckoro Marepuana (M.M.), COCTaBy M THITy Iie-
MEHTA BBIJICISIFOTCS CIIEIYIOINE PA3HOCTH MOPOJT: OpEKIUH
0CaJ0uHBIX TOpPOJ, NecyaHuku (<1% M.M.), TeCHaHUKH
¢ Marmaruiyeckum marepuaiom (mo 1-3%), tydomecua-
HukH (3—15% m.M.), tydoursr (15-50(60)% m.M.), TydsI
(>50(60)% m.m.). [nst ynoOcTBa cucTeMaTH3aliy pyHbIC
Tesia 0OBbEAMHEHBI B TPU TMAYKH MOPOJI, TPAHUIBI MEXKIY
KOTOPBIMH HPOBOJSTCSI C HEKOTOPOH J0Nel YCIOBHOCTH,
T10 TIPe00IIaAaHIIo0 TOTO WIIM MHOTO THIIA TIOPOJ:

navka 1 — Tydsl, TyQPuThI, OpeKInn 0ca0uHBIX TIOPO/,
MIPOCIION ¥ JIMH3BI TIECYAHHUKOB, TY(OIIECUaHUKOB, MaJo-
MOIIHBIE CyOrOpH30HTAJIbHBIC BHEAPEHHS KUMOepnuTa
Ha dTarle 3aTyXaHHusi MarMaTH4ecKol AesTeIbHOCTH MTOCTe
CTaHOBJICHUSI TPYOKH;

navka 2 — nepecianBanue TyQos, Tyhduros u Tydormnec-
YaHUKOB C ITOJYMHEHHBIMHU MTPOCIIOSIMH W JIMH3aMH I1ecya-
HHKOB;

navyka 3 — IIMHKUCTBIE NTECYaHUKU M AJIEBPOJIMTHI C He-
3HAYUTENBHBIM (10 1-3%) KOJIMYEeCTBOM MarMarn4eckoro
Marepuaia, ¢ peAKMMH MaJIOMOIIHBIMH MIPOCIIOSIMH | JINH-
3aMH Ty(OIIeCUaHHKOB.

Puc. 4. NonoxeHue pyaoBMELLAIOLLLErO PA3/ioMa B CEBEPHOM
60pTy Kapbepa



B 3amajmHOI 9acTH TOIOIIBA KpaTepa CIIoKeHa TyhaMu
C BBICOKHM COJICpP)KAaHMEM MarMaTHYecKOTO MaTepHualia
(mo 80-90%), a BocTOYHAST — OPEKYHSAMHU OCATOYHBIX TO-
PO, KOTOphIC HAa KOHTAaKTe ¢ KUMOEPIUTaMH MPECTaBIIC-
HBI TIBI0OBEIMHA OKBapIIOBAHHBIMHU arperaraMy pa3mMepoM
J10 35 M B MONIEPEUHUKE.

ITo Mepe oTpabOTKN MECTOPOKICHUS YTOUHSIIOTCS MOP-
(donorndeckne mapameTpsl TpyOku. IlommMmo Hecytmiec-
TBCHHBIX W3MCHCHHI B KOH(UTypalmu TpyOKH, HaOIOma-
eTCsl MHTEpEeCHasi 0COOCHHOCTH, 3aCITyKABAOMIAs TPUC-
TaspHOTO BHMMaHus. Tak, Ha mryomne 230 M (TOpH3OHT
—120 M, momomBa TAaTyHCKOH CBUTBHI BEPXHETO BEHIA)
M0 30HE KUMOEPIMTOBMEMIAIONICTO Pa3iioMa HaOIOmACT-
csl pe3koe KIMHOOOpa3Hoe pacmmperue Tpyoku Ha 100 m
B IOKHOM HaIlpaBJcHHUHW. Bprme mo paspesy (puc. 3) 3to
paciupeHue nepeKphIBacTCs OSCCTPYKTYPHBIMHU OTIIOKE-
HUSMH TIaTyHCKOW CBHUTBHI BEPXHEr0 BEHNIA, KOTOPHIC MO
KEpHY JHArHOCTHPYIOTCS KaK JC3UHTCIPUPOBAHHBIC BEH/I-
CKHE OTIIOKCHHS W HUKOMM 00pa3oM HE TOBOPST O OJH30-
CTH TPYOKH.

Crnenyer oOpaTuTh BHUMaHHUE Ha TO, YTO POEKTHAS [ITy-
OMHa CKBa)KMH BO BPEMsl IPOBEICHUSI TOMCKOBBIX paboT Ha
BepxoTtunckoii miomann cocrasisia nopsaka 100 m. Ta-
Kasi nyOuHa OypeHHst HeJI0CTaTouHa JJIsl BCKPBITUSI CKBa-
JKMHOW IKEPJIOBBIX 00pa30oBaHUH B CIIOHOIOCTPOEHHBIX
TpyOKax ¢ COXpaHMBIIMMHUCS KPAaTePHBIMU OTIOKEHHUSIMH.
ITomumo 3TOrO, OTpabOTKa MecTOpOXKAcHUs uM. B.I'puba
MoKazaya, 4To KOH(Urypanus TpyOKd ¢ TIyOMHOW Hec-
KOJIBKO OTJIMYAeTCsl OT MOJIENH, COCTABICHHOW NpHU pas-
BeJIKE; MOTYT IMOSIBUTHCS PacIIMpPEHHs Ha [TyOnHaX 00Jb-
IIMX, YeM HPOEKTHas IIyOMHA 3aBEPOYHON CKBa)KUHBI,
ClIe/IOBATENIbHO M OypeHHe ITHX CKBAXKHH HEOOXOIMMO
BECTH JI0 IOCTHIKEHUS CTPYKTYPHBIX HEM3MEHEHHBIX BEH/I-
CKHX OTJIOXKEHUH, a He orpannuuBarscs 10—40 M Oypenus
10 BMELIAIOIINM [TOPOJIaM.

BosBpamasicb Kk KUMOEPIMTOBMELIAIOLIEMY DPa3jIoMy,
CJI/lyeT OTMETHTh, YTO OH YBEPEHHO JIMarHOCTHUPYETCs B
Ooprax kapbepa (puc. 4), UIMEeT a3UMyT NpoCTUpaHus 8°
n MomHocTh 50 M, NpeicTaBiIeH cepueil nmapauleibHbIX
BEPTHKAJIBHBIX Pa3pbIBHBIX HApYIICHHH, KOTOpPbIEC IEIST

Puc. 5. B3aumooTHoLwleHne KumbepauTa ¢ BMeLLaloLWmmmn nopoaamm Ha rnybuHe 169 m



Puc. 6. HasemHasa reopmsmueckasa cbEémKa aHomanuu 441,
BbiNONHEHHaA B 1995 r.:

KOHTYp: 1 — Ha3eMHON MAarHUTHOM aHOManun U 2 — TPYOKM
um. B.Mpmnba; 3 — npobypeHHble 3aBEepPOYHbIE CKBaXKWHbI;, 4 —
3NUULEHTP HA3eMHOW MArHUTHOM aHOManuu; 5 — reoanekTpuye-
cKue npoduam n ux Homepa; 6 — KOHTYP aHOMAAUKU NPOBOAM-
MOCTH

ero Ha OJOKH pa3MepoM /10 5 M B IIOIIEpEeYHHUKE U Ooree.
PazpbIBHBIE HapyIICHHS 3aTIOJTHEHBI IECKOM HJIH aJIeBPO-
JIUTOM JIMOO HE MMEIOT 3arOHUTENS, NTPH 3TOM IIMPHHA
CcaMHX pa3pbIBHBIX HAPYIICHUH MOXET AOCTUTaTh 1-5 cM.
BeprukanbHpIx cMmenienuii He HaoOmromaercs. [Toponst B
30HE pas3ioMa, B HEMOCPEACTBEHHOI OIM30CTH K TpyOKe
JIC3UHTETPUPOBAHBI JI0 CIIa00CIIEMEHTUPOBAHHBIX ITecYa-
HUKOB.

KoHTakTel TpyOKH ¢ BMEIIAIOIIMMH TTOpoAamMu (puc. 5)
yérkue, pe3kue. McKimoueHne cocTaBisioT KOHTaKThI Iec-
YaHUKOB KpaTepHOH (aluy ¢ BMEIIAIOIIUMU TOPOJaMH,
KOTOpPBIE yCTAHABIMBAIOTCS MO HAIMYUIO B OTJIOKEHHAX
KparepHO# (hary KCEeHOINTOB BMEIIAIOIINX ITOPOJ U pell-
KHX Menkux (1o 1 M) ncesgomop¢o3 no onusuny. [Ipu-
KOHTAaKTOBbIE M3MEHEHHMs] TPYOKHM HE3HAUYNTEIbHBI, MOII-
HOCTB 30H 3HJI0- M 9K30KOHTAKTa, KaK IPaBHII0, COCTABIISCT
He Oomee 1 meTpa, B peAKHX ciydasx jgocturas 2-3 M,
B CIMHMYHBIX CIy4asxX Ha JIOKAIbHBIX y4YacTKax AHJO-
KOHTaKkTOB 10 10 1 Gonee METPOB.

30Ha PK30KOHTAKTa KaK C MOPOAaMu 1epBoii (haszbl BHe-
JIPEHHMS1, TaK U C TIOPOJIaMU BTOPOH (pa3bl BhIpaKaeTCs B OC-
BETJICHUMH BMEUIAIOUIUX MMOPOJ (TIOJIHOM, MSTHUCTOM HJIH
MIPOKUIIKOBOM), B OPEKYMPOBAHUHU U IE3UHTEIPAILlUU BMe-
MIAIOLIMX TIOPOJL BIUIOTH JI0 MecKa. BMeraromue noposl
Ha KOHTAKTe WHOT/A B Pa3IMYHON CTEIEHH OKBAPLIOBAHBI
WA OpPOrOBHKOBAHbI. JK30KOHTAKT OTJIOKEHUH Kparepa
C BMEUIAIOUIMMHU TOPOJIaMH, KaK IPaBUIIO, HE MPOSIBIICH,
3a MCKJIIOYEHHEM yYacTKOB JE€3MHTErPalii BMEIAIOIINX
HOpPOA.

30Ha 3HI0KOHTAKTa HanboJiee IHPOKO MPOSIBICHA B 110-
ponax BTopoii (a3l BHeAPEeHUS (KUMOEPIIUT) U BhIpaXKaeT-
Csl B CTPYKTYPHBIX M3MEHEHUsX (OpeKunpoBaHue, 3epKaja
CKOJIB)KEHHMSI, CMSITHUE) M BTOPHYHBIX MU3MEHEHHSX (MHOTO-
YHCJICHHBIE pa3HOHAIpaBICHHbIE KapOOHATHBIC MPOXKHII-
KU, IETKH 1 KEOJIbl KaJIbIINTA, U3MEHEHHE OKPACKH TIOPO/,
oO1as kapOoHaTu3alys). Y4acTkamu cojepikaHue Kapoo-
HaTHBIX IPOXKHJIOK B KMMOEPJIHTaX 30HBI 3HIOKOHTAKTA
MoeT nocturath 50%, a pa3mep Keoj, 3a0THEHHBIX KPH-
CTaJulaMM KaJIbIUTA, 710 1 MeTpa.

BosBpaiasch K UCTOPUU OTKPBITHSI MECTOPOXKIACHHUS,
CJIEZlyeT OTMETHTb, YTO B Te0(pU3MYECKUX NOJIIX TPyOKa
BbIpakeHa ciabo. B JoKaJbHOM a’pOMarHUTHOM IOJIE
(cpémka 1986 . macmtaba 1:10 000) Habnronaercs cia-
OOKOHTpacTHasi aHOMaJIMsi MHTEHCHBHOCTBIO 4 HTu, omnu-
LIEHTP KOTOPOU CMEILEH K BOCTOKY OT I'€OMETPUUYECKOIO
uenrpa Tpyokn Ha 200 m. [Ipu ananuze u pa3OpaxoBke
PE3yabTaTOB adPOMATHUTHONH CHEMKU OBLIH BBIIOJHCHBI
Ha3zeMHbIe MarHUTOpPa3BeJOYHbIE PAOOTHI, HO MCXOJHBIX
MarepHasoB M KapT MO HUM, K COXKaJICHHIO, OOHAPYKUTh
He ynanock. CkBaxuna 906, 3anoxxenHas B 1987 1. mo rpa-
(ukam HaOMIOAEHHOTO MAarHUTHOTO TI0JISI HA3EMHBIX Mar-
HUTOPA3BEOYHBIX paboT, OblIa nmpodypeHa B 100 M k Boc-
TOKy OT TpyOku. CMEIICHHE IMHIICHTPAa aHOMAaIUHU (Kak
A’POMArHUTHOM, TaK U Ha3eMHOI1), TO-BUIUMOMY, CBSI3aHO
C BOCTOYHBIM HampaBJeHUEM (I107 yIIoM 75°) BeKTopa Ha-
MarHM4YeHHOCTH MOPOJI, BBITOJIHSIOMMX TPYOKy [1].

B 1995 r. mpu moBTOPHOM aHajIM3€e MaTepHaloB Mpej-
IIECTBEHHUKOB ObLIa IpOBEJECHA Ha3eMHas MarHUTHas
cpéMka Mmacmrada 1:5000 B xommiekce ¢ MpoQHILHOM
JIEKTPOPA3BENKOH METOJOM JAMIOJIBHOIO HHIYKTHBHOTO
npodmmupoanus ([AUIT). ITo e pesyasratram (puc. 6)
STMMLEHTP AaHOMAJIUHU TaKkKe OKazajcs cMeméH Ha 200 m
B CEBEPO-BOCTOUYHOM HAaNpPAaBICHUH, U ObLI BBIJCICH
MPOBOJSLINI 00BEKT TIIYyOMHHOTO 3aJeraHusl pa3MepoM
~100%150 m. [Ipupoma ero MpPOUCXOKIACHUS MOXKET OBbITh
CBsI3aHa C TPOCIIOEM I'PABEIMTOB MOILIHOCTBIO JI0 3 M B TI0-
JIOIIBE TEPEKPHIBAIOIINX YP3YTCKUX OTIOKEHHUH JMOO C
O0COOEHHOCTSIMM CTPOEHHMSI BEPXHEH 4acTH Kparepa, I/e
Ha BOCTOKE HaOJIOAal0TCsl HauboJjiee KOHTPACTHO BbIpa-
JKEHHBIE pyJIHbIe Tena B uHTepBaje riyoun 70-100 wm,
Ipe/icTaBiIeHHbIe npociosiMu Ty}oB, TyhdutoB u Tydo-
MECYaHUKOB MOIIHOCTBIO 10 6 M. Ho cTpoenne TpyOku
1 e€ B3aMMOOTHOILICHHE C BMEILIAIOUIMMHU U MEPEKPhIBAIO-
IIMMH TIOPOJIaMH MBI 3HaeM ceifdac, a B 1996 r. ckBaxkuHa
441/1 Obuia 3anoxeHa B 150 M K roro-zamajay OT LIEHTpa



npoBoJsiero oobekra u B 200 M K 0Ty OT SIHILIEHTPA Mar-
HUTHOW aHOMAaJIMM M NPpH OYpPEeHUH BCKPBLIA MOPOJIBI Kpa-
TepHO# yactu TpyOku. Ho m ata ckBakuHa Oblia mmpoOy-
pena meHee yeM B 100 M OT BOCTOYHOTO Kpasi TPyOKH.

Takum 00pazoM, UCTOPHSI OTKPBHITUSI MECTOPOXKICHUS,
HHOPMAIHS O €ro Te0JOrHYECKOM CTPOSHUH M B3aUMO-
OTHOIIEHUU C BMEIAIOIIUMHU U MEePEKPHIBAIOIIUME OTIIO-
YKEHUSIMH, a TAK)KE MMEIOINecs JaHHbIE O re0(pU3HIECKUX
0COOCHHOCTIX TpyOKu uM. B.I'prba mo3BoSSIFOT BBIACIHUTH
MIPOrHO3HO-IIOMCKOBBIE KPUTEPHUH, TPUMEHUMBIE TIPHU TIPO-
BEJICHUHU MTOUCKOBBIX paboT Ha JIMIIEH3UOHHBIX IUIOIIAISIX
3UMHEOEpEeKHOTO aJIMa30HOCHOTO paifoHa. DTH KpUTEpUU
HE SIBJISIOTCS YEeM-TO HOBBIM U HE MPETEHAYIOT Ha YHH-
KaJIbHOCTh, HO CJIETyeT YYUTBIBaTh, YTO MECTOPOXKJICHHE
OBUIO OTKPBHITO HPU MOBTOPHOW 3aBEpPKE a’pOMAarHUTHOU
aHomanuu. IIporHo3HO-MONCKOBBIE KPUTEPUH:

1. TpyOxu mpuypodeHbl K TUHEHHBIM CTPYKTYpaM.

2. Brpicokoanma3oHOCHbIE TPYOKH XapaKTepusyeTcs Jio-
KaJIbHBIMH MarHUTHBIMH aHOMAQJIMSIMH TPYyOOYHOTrO THIIA
HMHTEHCUBHOCTHIO 710 3—4 HT.

3. BepxHssi KpOMKa MarHMTOBO3MYIIAIOIIEIO OOBEKTa
HAXOJUTCS MO MEPEKPHIBAIOIIUMHU OTIOKEHUSIMHU, Ha TITy-
6unax 60-200 m.

4. C yuéToM BEKTOpa HAMAarHMYCHHOCTH KHMMOCPJIUTO-
BBIX T€J U B 3aBUCUMOCTH OT MOIIHOCTH NEPEKPBIBAIOIINX
OTJIOKEHUH JIOKaJIbHAasi MarHUTHAs aHOMAJIHSI MOXET CMe-
LIAaThCsl OT UICTHHHOTO MOJIOKEHUSI KUMOEPIINTOBOM TPYOKH
Ha 150-250 M.

5. MomuHOCTb KpaTepHbIX MECYaHbIX OTIMKEHUH TPYOOK
MoxeT nocturarh 100 M u Gosee.

6. IIpu mpoBeneHUH 2NIEKTPOPa3BEIOUHBIX PabOT aHO-
MaJIi¥ TPOBOJMMOCTH MOTYT (DUKCHpOBATh KparepHbIe
OTJIOKEHHsI TPYOOK M OTpakaTb OCOOEHHOCTH CTPOCHHMS
[IEPEKPBIBAIOIIUX OTIOKECHUMH.

7. IIpuKOHTaKTOBbIE U3MEHEHHUSI TPYOOK HE3HAYHUTEIb-
HBI€, PE/IKO MPEBHIMAOT 1-3 M.

IIporHo3HO-MOMCKOBBIE KPUTEPUHU NMPHUBOAAT K yTOUHE-
HUIO METOJJMKH TIOMCKOBBIX padoT:

* Pa30OpakoBka a’poreouU3UUYECKUX AHOMAIHUNA KOM-
IJIEKCOM METOJI0B, B TOM YHCJIE€ CTPYKTYpPHO-TEKTOHHUYEC-
KMM aHQJIN30M, HA3€MHON MarHUTOPa3BEAKOW U AIEKTPO-
pasBe/koii u ap. OCHOBHAs Lielib pa30pakoBKU aHOMAJIHH —
MIOCPEACTBOM aHaNIM3a KaKJI0M aHOMaJlUd, MOTyYeHHOU
o pesyjibrataM asporeouyeckux paboT, COKpaTuTh
KOJIMYECTBO aHOMAJINMH, epeaBaeMbIX I0J] 3aBEPKY.

W3BECTHO, YTO C MOMOIIBIO COBPEMEHHBIX a’poreou-
3MYECKUX METOIOB Ha Toiiaau padbot 100 kmM? BbIIESIOT-
cs1 10 50 mepcrekTUBHBIX reonornyeckux yuactkos (IITY).
A Tak Kak HET HMKAaKOTO CMbICNA 3aBepsATh Kaxkabri [1I'Y
€MHUYHOU CKBa)XMHOM, TO UMEHHO UCIIOJIb30BaHUE KOM-
IIeKCa METOJIOB P Pa30paKoBKe aHOMAJIMI TO3BOJIUT CO-
KpaTuTh UX KonudecTBo B 10 pas.

* 3aBepKa aHOMAJIMU JIOJDKHA BBIMOIHATHCS MUHUMYM
3-5 ckBaxxMHaMHM, NMPUYEM IepBasi CKBa)XWHA OypuTCS
B 3IIUIIEHTPE MAarHUTHOM aHOMAaJIUH, BTOpPasi — B AMULIEHTPE

AHOMAJIUU MPOBOJIUMOCTH, TPEThS — C YUETOM pacUETHOTO
BEKTOpa HAMarHMYCHHOCTH, CII¢ JIBE — 10 pe3yabraTam Oy-
peHus nepBbIX TpEX ckBakuH. Llenb 3aBepku aHoManuii —
HE BBITIOJIHEHUE TPOTPaMMBI IO OYPEHUIO CKBaXKWH, a Ka-
YECTBCHHBI OTBET Ha BOIPOC O MPHUPOJE TeOPH3NICCKON
aHOMAJIHH.

DTO MO3BOJMUT HE TOJIBKO YCTAHOBUTH MPUPOIY aHOMA-
JUH (TaK KaK 9acTo MHIICTCS «NpuUpoOd AHOMANUL CEA3AHA
CO CKONJIeHUeM MAZHUMHBIX MUHEPANIO08 8 OMJIONCEHUSX ...
Cc6UmMbL», a YTO MOXKHO YCTAHOBHUTH IO OJHOM CKBa)KHHE,
C ueM e€ CONOCTaBUTh?), HO U COKPATUTh KOJIHMUYESCTBO IIPO-
OypeHHBIX CKBa)XKWH B JBa paza — 50 CKBakWH IpH 3aBEp-
K€ BCEX aHOMaJIMN U 25 CKBaKUH IPU 3aBEPKE aHOMAJIUH,
OCTaBIINXCS IMOCJIC aHAJIA3a.

* BypeHue NOUCKOBBIX CKBa)KUH JI0 MOSIBJICHUS CTPYK-
TYpHBIX BEHJACKUX OTAOKeHUH 1 50 M o Hum. [Ipu Hamu-
YUH JIC3WHTETPUPOBAHHBIX BMEINAIOIINX MOPOI OypeHHe
MPOAOIKAETCS IO MOSIBICHUS HEHApYUIEHHOI'O CTPYKTYp-
Horo kepHa mwim 10 300 m. JItoOble U3MEHEeHNs B CTPOCHUH
BMEIIAIOMINX TOPOJT (MX IE3UHTETPAs, CTPYKTYPHO-TEK-
CTYpHBIC 0COOCHHOCTH, KOCasi CIIONCTOCTD U [IP.) SIBISTFOTCS
MTOBOJIOM ISl TIPOJOJDKCHUS Oy PCHUS.

[MomMumo 3TOTO, HEOOXOIMMO MAKCHMAIBHO COKPATHUTh
CPOKH IPOBEICHUS JIAO0OPATOPHBIX HCCICOBAHUM, TaK KaK
JTaKe TOJIOKUTEIBHBIC PE3YIBTaThl Ja00paTOPHBIX padoT,
MOJIyY€HHBIE MOCIIE OKOHYaHUSI CPOKA IEHCTBUS JTULICH3UHU,
MIPUHECYT JIAIIh MOPATbHOE yTemeHne (0COOCHHO C yué-
TOM CHEIH(DUKHA POCCUICKOTO 3aKOHOIATEIBCTBA O MTOPSI-
K€ MOJy4YeHMsI TIpaBa MOJIb30BAHMS HElpamMH AJisl €0JI0TU-
YECKOTO M3yUCHUS).

B 3akirouenue cinenyer OTMETUTD, YTO IIPU aHAIHU3E Ma-
TEPHAJIOB MPEAMICCTBYIOMNX PadOT Ha IUIOMIAIX, CMEXK-
HBIX C pa3padaTbiBacMbIM MECTOpOXIeHHeM uM. B.I'puba,
10 40% MarHMTHBIX aHOMAJIMP 3aBEPEHO €JUHCTBEHHOM
CKBa)XHHOM, MPHUYEM TITyOUHBI MOJABIISIONICTO OONBIIIH-
cTBa ckBaXHUH cocTaBisitoT 70—120 m. Ilo-Buaumomy, 3to
emnié pas MO3BOIICT B3MITHYTh HA PE3yJbTaThl padoT mpo-
LUIBIX JIET ¥ TOBOPUTH O TOM, YTO MOTEHIMAA ApXaHTeb-
CKOM aJIMa30HOCHOW MNPOBUHLUMHM HAa OTKPBITHE HOBBIX
MECTOPOXKACHUI 1aJIeKO HE UCUEpIaH.

CIIMCOK JIUTEPATYPbI

1. Bepuues E.M. OTuér 0 pe3ynpraTax pa3BeJOYHEIX padoOT
Ha MECTOPOXAEHUH anMa3oB M. B.I'puba, nmpoBen€HHbBIX
B 2002—-2004 rr., C MOACYETOM 3aM1acOB aJIMa30B IO COCTOS-
auro Ha 01.01.2005 1. — HoBonBuHCk, 2005.

2. Myxuna E.B. MuHepanoro-reoxuMH4eckie 0COOCHHOCTH
KCEHOJIUTOB JUTOC(HEpPHOH MaHTHH W3 KHUMOEpPIHTOBOH
TpyOku nM. B.I'pnba, ApxaHrenbckas aMa30HOCHAsS IPO-
BuHnus. — HoBocuGupck, 2013.



	ОБЛОЖКА 05-2019_1
	OG_5_2019
	ОБЛОЖКА 05-2019_2



