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significance as historic mining-geological monuments is demonstrated.
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BBEOEHUE

B MMpuypanbe XVIII Bek o3HameHoBancs OGypHbIM
pa3BMTMEM FOpHOro Aerna. Ha Tepputopun coBpeMeHHOoro
TatapcTtaHa 6bino 3anylueHo 11 MegHONMMTENHbBIX 3aBOAOB,
pecypcHon 0a3oir KOTOpbIX CTanu MEAUCTblE MEeCYaHUKK,
NPOTAHYyBLUMECH LKMpokon nonocon ot r.OpeHbypra Ao
r.Ypxxyma u r.Nepmu. B cuny reonorm4eckmnx ocobeHHocTen

3aneraHna pPygoHOCHbIX NiacToB, OCHOBHbIE TOpPHbIe
paGOTbI npoun3BoaniinCb  NoA3eMHbIM cnocobom —
waxramm U1 WTonbHaAMWU. PasBepHyBlIascs «megHasd

nvxopagka» npueerna K TOMy, YTO OTAeNbHble MacCUBbI
6binm BykBanbHO M3pbIThbl pygokonamu. ConepHNYecTBO
Mexay 3aBoAuMKamu, B COBOKYMHOCTU C AeLLeBbIM TPYAOM
KPenocTHbIX  KpecTbsH, obycnosunu  BGeccucteMHyto
W XUWHWYecKylo paspabotky Hegp. becuncneHHoe
MHOXEeCTBO MernKnx pa3BefoyHbIX BbIpaboTOK
YyepedoBanoCb C  OFPOMHbIMM  MHOTOYPOBHEBbLIMMU
nog3eMHbIMM  CUCTEMaMK,  COEOMHSBLUMMUW  OOMMUHBI
ManbIx pek. MexaHu3aumsi, KOCHyBLUAsiCA B OCHOBHOM
BOJOOTMBA W nMogbema pydbl, Aana BO3MOXHOCTb
ocBavBaTb paHee He[oCTynHble rMybuHbl 1 paboTaTb
B CMOXHbIX ruagporeonornyeckux ycnosusx. OpHako
ko BTOpoW nomnoBuHe XIX Beka WMHTEHCUBHOE pa3BuTHE
boratenwnx pygHukoB Ypana n Antas, a Takke oTMeHa
KpenocTHOro npasa u obLiee UCTOLEHNE MECTOPOXAEHUI
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npvBenu K notepe peHTabenbHoOCTM pa3paboTok B
Mpuypanbe. B Te4yeHne KOPOTKOro BpeMeHn 3aBofbl 6binm
3aKpbIThl, @ 6onbluasg YacTb AOKYMEHTauun, KacatLlencs
[o6blun, yTepsiHa. Takum 06pa3om, Tonbko B npegenax
TaTtapcTaHa okasanucb akTudecku 3abbiTeiMu 6Gonee
2 TbIC. MeOHbIX PYOHVKOB, NPEACTaBMSOWNX CErOAHSA He
TOMbKO CMENeonorMyeckuii 1 NCTOPUKO-apXeoriormyeckuin
MHTEpec, HO W yrpo3dy reoakonoruu pervoHa. [epeq
COBpPEMEHHbIMM  UCCrnefoBaTeNns MM CTOAT  LUMPOKUE
3aJadn: MOUCK, BCKPbITUE WU U3YyYEeHUE MOA3EMHbIX
yactei BblpaboTok (TonocbeMka, 3D-MoaenupoBaHue);
COCTaBrneHue KagacTpa; NporHo3npoBaHue obpyLueHui n
aecopmaunm NOBEPXHOCTM LLIAXTHOMO NOfist; onpeaeneHme
BO3pacTa Bblpa6OTOK N BblaeneHmne HeKOoTOpbIX y4acCTKoB
ONnsi MOCTAHOBKM WX Ha Y4YeT B Ka4ecTBE WCTOPMUKO-
rOpHO-reonorMyecknx namaTHMkoB. OOHUM U3 TaKMx
NnoTeHUMarbHbIX Y4acTKOB SIBMSETCH ypouuLle “AkTaluckasi
ropa”’, pacnonoxeHHoe B AInbMETLEBCKOM palioHe
TatapctaHa k CB ot c.Knuyi.

FOPHbIE BbIPABOTKU AKTALLICKOW FOPbI

AxTalickas ropa — maccvs ¢ abCOMTHLIMY BbICOTaMu
ao 270 M, orpaHudeHHbli ¢ tora p.Knuyi, ¢ cesepo-
3anaga - pyd.0O3epku, ¢ BocToka - pyd.AkTawwckun Knrou
(puc.1). MokpbIT nMcTBEHHbIM necoM (oT 180 M H.y.M.
M Bbille) C XBOWHbIMW Mocagkamu no nepudepun. B
reoriorm4eckoM OTHOLUEHUW MacCUB CIIOXKEH nopogamu
BepxHekasaHckoro (P2kz2) w TaTtapckoro sipycoB (P2t)
nepmun. MegHas MyuHepanusauus, npuypoyeHHas k P2kz2
necyaHukam, IoKanuM3oBaHa B CEPOLIBETHbLIX MOpoaax
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s fepbeneqe 1,0km

8 HaropHeiit 0,7kM

1 - Cesepo-3anagvas rpynna

2 - fOro-Bocroynas rpyring

CHOPMMPOBaHHbIE  FPaBUTALMOHHBLIM
poctom BblpaboTku. 3JTO  npumep
TOro, Kak nocne 3aseplueHusa pabor
Mopdonornst nosioctu npeobpasyetcs
3a cyeT npoueccoB 0OpyLUeHus.
Kak npaBuno, npoxogumbli OObEM
yMeHbLUaeTcs NponopLUMoHanbHO
BbICOTE CMELLEHUS OT NIMHMUN KOPEHHOTO
3aboq. [paBuTaUMOHHbIE MNpOLECChHl
3ameqnsTcs  npu  hopmMmMpoBaHMU
npocuns, 6rM3Koro K apoyHOMY, a Takke
npu JOCTXKeHun 6Gonee YCTOMYMBbLIX
rOPM3OHTOB (OOpasyeTcs xapakTepHbIN
nnockui notonok). B Akrtawckom-6
MOXHO HabniogaTb BTOPUYHYIO NOMNOCTb
KaKk cO C(opMMPOBaHHBLIM APOYHbLIM
CBOAOM, TaK W C MMOCKAM MOTOSIKOM,
nonyyeHHbIM B pesynbrate oTpbiBa

mMbl6 no HannactoBaHuioo. JHUK

e___soo  1600% MPOCTMPAHMS  MOMOCTU  MO3BOSISAOT

OMNpeaennTb  HarnpaeneHusi  LUTPEKOB

{\\E g pyoHMka B npownoMm.  OpgHako

(‘&\ : CyLLECTBEHHOE  MpenAaTcTBUe  Nnpu
Ly o - MegHsie pyaHuKu

uccrnegoBaHMM CUCTEM C BTOPUYHBIMU
noriocTaAMmn npeacTaenalT  cobon
HepaBHOMepHble  obpylleHuns,  npwu
KOTOPbIX rpaHvua Mexgy KOPeHHbIM

Puc.1. Obu1as cxema maccuBa “AKTaiickas ropa’.

Ha KOHTaKTE C KpacHOLBETHbIMW W BblpaXaeTca B Buae
KOHKpeuun xanbko3vHa W 6opHWTa, NMH3 Manaxuvra u
agyputa (TunetnH n gp., 1971). OBHapyXeHHbIe ropHbIe
BblpabOTKM  OTHOCATCS,  MO-BMOUMOMY, K  NEepBbiM
paspaboTkam Borocnoeckoro MegHONMUTENHOrO 3aBoAa,
pacnonaraewerocda B 1,5 kM K 1Oro-Boctoky 6nu3
coBpemeHHoro c.HaropHoe. 3aBog 6bin ocHoBaH B 1758
r. cumbupckum kynuom [U.MMas3oBbIM M MMEN PYAHUKK
B gonvHax pek Knuyn, Wewma, 3an (Fepman, 1808). B
npouecce nccneaoBaHuii AKTaLLCKON ropbl ObiNn YCOBHO
BbigeneHsl CeBepo-3anagHast u HOro-soctoyHasi rpynnbl
PYLHUKOB.

CeBepo-3anagHas rpynna pygHuKoB

PacnonoxeHa B npegenax FecHOro maccuea
BAOMb LWIOcCe Ha y4yactke HaropHoe - [epbeneHb
npenmyLiecTBeHHo Ha BbicoTax 165-180 m (ogHa u3
OOMHOYHBIX Pas3BedovHbIX LWAaxT — Ha BbicoTe 215 M).
Bkntovaetr B cebsi 6 3akoHCepBMPOBaHHbIX wWaxT u 11
TOUUSBbHBIX PBOB, 5 U3 KOTOPbLIX OKaHYMBAKTCA BXOAaMM B
pyoHUKW. BbIBLUME WaXTbl UAEHTMULMPYIOTCA NO OTBanam
BbICOTOW A0 2 M 1 CcydpPO3MOHHBbIM BOPOHKaMM rry6uHon
00 4 M Ha MecCTe LWaxTHbIX CTBOMOB. TOYMMbHbIE PBbI
UMerT rmy6uHy Ao 3 M 1 WwWinpuHy go 5 M. OTBanbl NycTon
Nopofbl CKOHLEHTPUPOBAaHbI MO CTOPOHaM PBOB M BHU3 MO
CknoHy. /13 nonocTew aTon rpynnbl MHTEPEC NPEACTaBNSAIOT
[OBe BbIpaboTkM: AKTalLCKU-6 1 AKTalckuin-7. OcTanbHble
UMEIOT He3HauuTenbHble pa3mepbl, nMbo HaxogdATcs B
CTaaumn packornok.

Akmawckui-6. Wmeetr Bxog pasmepom 0,6x0,3
M. Cnyck no ocbinu npuBOoAMT K  HebonbLIOMY
CoXpaHuBLLEMYCS dPparMeHTy KOPEHHOW MPSMOYronbHOW
WTOMNbHM, 3@  KOTOpPbIM  HauyMHalTCA  0ObeMb,
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obbeMoM ¥ BTOPUYHbIM CTAQHOBUTCA

HenpoxoanMO. 310 nenaet
3aTpyaHUTENbHbLIM onpepnenexHue
JanbHenwero HanpasneHus

BblpaboTku. B AkTallCKOM-6 3HaYMTENbHO «BCMMbIBLUNIA»
BTOPUYHbIN 06bEM, BEPOSITHO, OTpe3an nyTb B OCTanbHY
YyacTb cuctembl. ObLas AnvMHa NonocTu coctasuna 28 m.
Pa3mepbl kopeHHoro wpeka: 2,0x1,7 M. CpegHsis BeicoTa
BTOpMYHOM noroctn 1,3 M. Bo Bpemsa nonesbix paboT
ce3oHa 2009 r. 6bin BCKPbLIT BTOPOW BXO, B PYAHWK.

Akmawickud-7. Wmeetr Bxog pasmepom 0,6x0,5
M. 3a uckndeHMemM NpPUBXOAOBOM 4acTu, BblpaboTka
npeKkpacHoO coxpaHunack 1 npeacraenseT cobow cnucremy
N3 HECKOMNbKMX LUTPEKOB NPSAMOYronbHOro ceveHunsi. CTeHbl
N NOTONKM OTHOCUTENbHO POBHbIE, CO CregamMu FOpPHOro
WHCTpyMeHTa — kawna. WwupuHa wTtpekoB 1,7-2,0 M,
BbicoTa 1,0-1,8 m. O6was gnvHa pyaHuka: 48 m.

FOro-BocTouHas rpynna pyaHUKOB

Pacnonaraetca B 1Oro-BOCTOMHOM YacTu Maccuea
AkTalwckaa ropa K ceBepy OT LIOCCEe Ha abCOMTHbIX
BbicoTax 175-220 wm. [pepcrtaBnsger cobon CRNOXHbIN
reomMopconormyeckMn KOMMIeKC, codeTawowmn B cebe
Kak aHTpOmMoreHHble (LLaxTbl, LUTONMbHWU, PBbl, OTBanbl) U
€CTECTBEHHbIE (PbITBMHbI, MPOMOWHbI) 3MEMEHTbI, Tak
N npomMmexyTouHble (cydcosusi, nposanbl). B npegenax
rpynnbl OCMOTPeHO 59 waxT, n3 KoTopbiXx 9 OTKPbITbIX U
20 TOYMIbHBIX PBOB C 5 OTKPLITLIMW BXOAAMU B LUTOMbHU.
3aKoHCEepBUPOBaHHbIE  LIAXTbl  OKPYXEHbl —oTBanamu
BbicoTon 0 2 M. Cyddo3noHHble BOPOHKM Ha MecTe
LWaXTHbIX CTBOMIOB JOCTUraloT 7 M B AMAMETPE U rmyOuHbl
A0 4 M. TouunbHble pBbl, MO KOTOPbIM MpPOM3BOAUNACH
oTkaTka nopogbl, umetoT AnuHy Ao 40 m n rmybuHy Bpesa
1,5-5 m.

OrpoMHbIi MHTEpEec NpeacTaBnstT COBOM OTKPbIThIE
lWaxTel, TMOCKONMbKy paboTa Mo WX KOHCepBauum
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Puc.2. OTtkpeiTas maxra.

HEeO[HOKpaTHO Benack cHayana camvMu ropHopaboummu,
cornacHo [opHomy YcTtaBy, a 3atem B koHue XIX B.
3emckummn ynpasamu. OGbIMHO BO u3bexaHve nageHust
TOAEN 1 CKOTa LWaXTbl 3HAYUTENBHON My OMHbI 3aKkpbiBaNunCch
OpeBeHYaTbIM HacTUNOM W 3ackinanucb Mopoaon U3
OTBanoB, a Hernybokue LWaxTbl 3aMOfHANUCE LEMMKOM.
CoxpaHuBLUMECH OTKPbITblE LWaxXThl Ha AKTALLCKOM rope

J L Bxoa2

Puc.3. Cxema pyaHuka AKTamckuii-1 ¢ ykazaHHeM BBICOTHI XO/IOB
(cocraenena 'ynpko A., Jlexno 1., KonmaxoBei 1., 2007).
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ABMSATCH  YHUKanbHbIMM  obpasuamu
©e30knagHoOM BEPTUKAmNbHOM MPOXOOKM
KakK NpsSMOYronbHOro, Tak M KpPYyrmoro
ceveHus. [JuameTp OKpyrmbIX LIaxT B
yCTbeBOW Yactn 2-4 M npu rmybuHe no
9 M. Pa3amepbl NpsAMOYronbHbIX LIaxT
B cpegHem 1,3x1,5 M npu rnybuHe
0o 5 m. Cnyck B LWaxTbl BO3MOXEH
C MpUMEHeHMeM CHapsbkeHus. B
HacTosillee BPEMsl HWXHME YacTu
CTBONMOB B 8 waxtax 3aBarneHbl
rMbli6OBBIM MaTepranom eCTECTBEHHOIO
obpywleHns CTeH U NpUYCTbEBbIX
30H. OguH M3 cTBOMOB Ha rnybuHe 5
M OTKpbIBAETCS B LUTOMbHIO pyaHMKA
AkTawckun-1

Axkmauwckuu-1(puc. 2-4). imeet aBa
BXOAa (He yunTbiBas LWaxTy) pasmepamu
no 1,5x0,6 m. Bxog Ne1 (3anapgHbin)
NpVBOANT B OPUEHTUPOBAHHYIO Ha CEBEP
LWITOMBHIO  MPSAMOYTOMBHOTO  CEeYEHUS
LWMPUHOA 2 M U BbICOTON [0 2,5 M.
Yepes 14 m WTONbHA pa3aBavBaeTcs —
Ha ceBepo-3anag NPoNoXKeHO KOPOTKOe
OTBETBIEHME ANMHON 3 M, @ Ha CEBEpPO-BOCTOK yXOauT
OCHOBHasi cucTemMa LWTpekoB. Bxog Ne2 (BOCTO4YHbIN)
SBMAETCA HavanoMm LUTOMbHMW, TaKKe OPUEHTUPOBaHHON
Ha ceBep, MPOTSKEHHOCTbIO 24 M U CPEOHUM CEYEHUEM
1,5x1,7 m. B cBoeli ceBepHOI TOUKE LUTOMNBbHA COEANHAETCS
CO CTBOSIOM OTKpbITON WaxTbl. OTcloga Ha 3anaj n ceBepo-
BOCTOK OTXOASIT LUTPEKM B OCHOBHYIO YacTb PYyAHUKA,
npeacTaensowyo cobon NMoTHYI CeTb XOAOB W Kamep

Puc.4. IIpsmoyronsHOe cedeHne BEIpabOTKH.
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Ha rmybuHe 5-11 M OT noBepxHOCTU. B OCHOBHOWM 4acTu
cucTeMbl 06BbEMBI C KOpEHHOW Mopdponorner YepeayTcs
C BTOpMYHbIMK nonocTamn. OTAenbHbIE WTPEKM YAaCTUYHO
3anofiHeHbl  MYCTOM  MOPOJOW, YTO  3aTpyAHsieT  UX
npoxogumocTb. BeicoTa B Takux mecTtax coctasnsieT 0,3-
0,4 m. lNpAMONUHENHbIE LITPEKN U30OUNYIOT KOPOTKUMU
OTBETBIMNEHNSIMW, ANMHA KOTOPbIX, Kak npaBuIo, He
npesbiwaetr 2 M. CpeaHAst BbICOTA MO KOPEHHbIM XOA4am
— 1,4 M, Nno oTAenbHbIM Kamepam focturaetr 2-2,6 M.
BbicoTa npuwenwmx B OTHOCUTENbHOE paBHOBecUE
BTOPUWYHbIX nonocten — 0,7-1,3 M. bonbLoe YynMcno nasos,
TpyAHONPOXOAUMbIX 6€3 AoNOoNMHUTENbHBIX PaboT, roBOpUT
O nepcrnekTMBax AarnbHENWMX WCCNEeAoBaHWUi pyOHMKA.
BaxHbIM hbakTOM Ona TOYHOW OaTMpoBKM AkTallckoro-1
SIBNSIETCA Hanuume B psige MecT (oparMeHTOB perynsipHon
[EepeBSIHHON Kpenu B BUAE OCEBLUMX CTONOGOB-MOAMNOPOK.
O6Lwasn NpoTAKEHHOCTb JOCTYMHOM YacTu pygHuka 205 m.

Axkmauwickud-5. NMpeactaBnaeTt HTEpPEC Kak BTOPUYHast
NonocTb, He UMEeoLLLas B OCTYNHOM NPOCTPaAHCTBE CreaoB
ropHelx paboT. Bxog TtpeyronbHol ¢opmbl pasmepom
1,0x1,2x1,0 M HaxoauTCsl B CEBEPHON CTEHe HEeBONbLIOro
npoeana. Cpasy 3a BXOQOM HauMHaeTcs y3kas ranepesi
wupuHori 0,5-1,0 m ¢ HebBonblwMM paclumMpeHnem Ao
1,6 m. CpegHsa Beicota csoga 1,0-1,2 m. [lonoctb
copmMupoBanacb npu  MocnefoBaTefibHOM — yvacTum
0oOBanbHO-rpaBUTaLMOHHbIX U AeNoBManbHbIX NPOLIECCOB.
T.e. BHayane npou13oLusio 3anofHeHne KOpeHHoro obbema
rMbiOOBBIM MaTepuanoMm, a 3aTeMm MMUHUCTO-MOYBEHHbIE
HaHOChI, MOCTynawLiMe 4epe3 npoBan C MOBEPXHOCTH,
obpasosanu aHo. O6was gnvHa nonoctn 11 M.
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3AKNIOYEHUE

[oCTynHOCTb, HanmuuMe pasHOTUMHBIX  MONOCTEN
(WTONBHW, WaxTbl, BTOPUYHbIE OOBLEMBI), XapaKTepHbIN
€CTeCTBEHHO-aHTPOMOreHHbIN naHawadT NOBEPXHOCTU —
BCE 3TO AenaeT ypouuLle «AKTallckas ropa» yHUKanbHbIM
WCTOPUKO-TEONOrMYECKMM  MamsATHUKOM. OfHako  OHO
OoCTaeTcsi Marno M3y4eHHbIM, MOCKOMbKY MO pacyeTam
11 unccnepoBaHHbIX MorocTen cymmapHon anvHon 320
M cocTaBnsalT nvwb 1/20 oT 0o6LWen NpOTSHKEHHOCTU
Noa3eMHbIX  MPOCTPAHCTB  MaccuBa.  Heobxogumbl
AanbHenwmne BCKpPbIlWHbIE paboTbl B BEPXHMX 30HaxX
TOYUIBHBIX PBOB, PACKOMKW Ha [OHE OTKPbITbIX LUAXT U
BHYTPY pyaHuka AkTawckuii-1. BblpaboTkm AkTaluckomn
ropbl MOryT CTaTb MOMMIOHOM ANsl U3y4YeHUs NpOoLEeccoB
dopMnpOBaHMS NOA3EMHBIX NaHALWAMTOB B 3a0POLLIEHHbIX
WCKYCCTBEHHbIX  MOMocTax. MOHUTOPUMHI  BTOPUYHBIX
06beMOB OacT BO3MOXHOCTb MO3TanNHO PacCcMOTPETb
MeXaHn3Mbl X 06pa3oBaHus.

Bmecte ¢ Tem cnenyer yaenntb  BHUMaHue
orpaxaeHuro nnn 3akpbiTUo MeTanim4eCcknmMmmn peieTtkamum
OTKPbITbIX LUAXT. C y4eTOM UX FJ'Iy6I/IHbI OHU NpeacTaBnAarT
peanbHy0 OnNacHOCTb AnA noaen N KUBOTHbIX.
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