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TEOMEXAHUYECKASI OIEHKA YCJIOBUM PA3PABOTKH
APTEMBEBCKOI'O MECTOPOXIAEHHUA IOJITUMMETAJIVIMYECKHUX PY ]I

IIpn nepexone ropHelx padoT Ha HMKEJEKALIUE
FOPH30HTHI HAa ApPTEMBEBCKOM MECTOPOKIEHHH B
KasaxcTane pe3ko yXyIIIAlOTCS YCIOBHS JKCILTyaTa-
UM HAKJIOHHBIX 3aJeikeil OoraThiX MOJIMMETaIMYC-
CKHX PYA.

OtpaboTKa pyIHBIX 3alacOB IPOM3BOIAUTCH CH-
cTeMaMHK pa3paboTKH ¢ TBepJerollleil 3aKIaikoil BbI-
pabOTaHHOTO MPOCTPAHCTBA B HUCXOJAIIEM H BOCXO-
JAIIEM TIOpAAKe, a Takike KaMEepHO-IEIHKOROH ¢
TBepAerolel 3aknankoid. BceineacTeue 3TOro NoBEI-
nraoTes TpeOOBaHMSA K TEXHOJIOTHH, BKIIOHYAIOIIEH
oTpaboTKy 3anekell co CBOEBpeMEHHOH 3aKiIaakou
BbIPAbOTAHHOTO MPOCTPAHCTRA.

Jlannas npobremMa MMeeT MHOXKECTBO acTHeKTOB,
H3 KOTOPBIX HE B TOJHOH Mepe H3Y4eHbl TAKHEe CTO-
pOHBI, KaK HCIIOIb30BAHHE OCOOEHHOCTEH reoTeXHO-
JIOTHH ¢ oDecmeueHHeM YIpaBleHHs TeoMeXaHHYe-
CKMMH TIpOTIECCAMU B pPalOHE BHIEMKH KaMep U HeTH-
KOB, rae Habmopaaercs OOpylIEHHE TOPHBIX IOPOJ.
Ocoboe MecTO 3aHMMAIOT UCCIIEA0BAHHA 110 YCTAHOB-
JICHUIO BIUSTHUSI MAaciiTaba TOPHBIX paboT HA HAMps-
AKEHHO-e)OpMHPOBAHHOE COCTOSIHHE MaccHBa M WH-
TEHCUBHOCTB paspyluenus kamep [1, 2].

B cBa3u ¢ atuM paspaboTka U 00OCHOBaHHE HO-
BbIX TEXHOJIOTHUECKUX PEIIeHHIH Ha OCHOBE reoMexa-
HHYCCKOH OIICHKH COCTOSHHMS MACCHBA MO3BOJHT TI0-
BBICHTE Oe3omacHoCTh ¥ 3()(eKTHBHOCTH BeAeHHs
rOpHbIX padoT.

FEOHOFH‘]ECKaﬂ, FOPpHOTEXHHYECKad H
reOMEXaHHYECKAHA XAPaKTEePHCTUKA
APTEeMbEBCKOI0 MeCTOPOKICHHS

ApPTEMBEBCKOE MECTOPOMKICHHE TPEACTaBIACT
co0oli cucTeMy IUIACTOOOPA3HBIX 3aleinel, JIOKaIu-
3YIOIIHUXCS B ABYX CyOnapaienbHBIX BETBAX €IMHOH
pynuoii 3oubl: CeBepo-Bocrounoii (Ocnosuas, IIpo-
MexyTouHasi, Boctounas u FOro-Bocrounas 3anexu)
u HOro-3anannas (3ananuas u LleHTpanbHas 3amexH)
[3]. Pyanbie 3aneskH MECTOPOXKACHHUS PACIOIaraloTcs
B MOIIHOH 30HE JpoOneHHs, Haxojsmleiics HAa KOH-
TAKTE TIOpPO/I TEPUXOBCKOI U TanoBckoii ceuT. [lopo-
Il TePUXOBCKOI CBUTHI cllararoT BUCSYMil OOk pyna-
HBIX 3aJIEKEH, TAJTOBCKOH CBHTHI — JIEXKa4yui O0OK.

Boimeneno ceMb pyaHbIX 3anesked (c ceBepo-
3amajga Ha ro-soctok): Kamsimunckas, OcHoOBHas,
IIpomesxyrounas, Bocrtounas, HOro-Bocrounas, 3a-
naanas u Llenrpansnas. OcHoBHas yacTe Kamblmus-
CKOIf 3a7eku oTpadoTana KaMBIIIMHCKHM KapbepoM.

Haubonee kpymHOH 3alexbl0 MECTOPOXKACHHA
apnsercs OcHoBHasA. B Heil cocpenoToueHo 53% Beex
3armacoB MecTopoxaeHHA. OCHOBHas 3ajeikb pacro-
JiokeHa Ha riyouHax ot 160-200 M Ha ceBepo-3anane
1o 600 m Ha roro-soctoke. ITo mpocTHpaHHIO 3aleKb

npociexena Ha 1300 m. B nuane 3anexs HMMeeT He-
npaBuibHylo opmy. Habmonaiores peskue usmeHe-
Hus yria ee naaenus (o1 0 go 60°), mupunsl (ot 60
710 400 M) ¥ MOIIIHOCTH C pa3lyBaMH M MEPEeKUMaMU
Mo MajiecHHio ¥ 1o npocthpanuio. OCHOBHAS 3allekb
npejacraBiaeHa [J1aBHBIM pyQHBIM TEJIOM M cepueid
COMPOBOKIAIONIUX €r0 PYAHBIX JHMH3 €O CTOPOHBI
000HX KOHTAKTOB.

['maBHOE pyaHOE TEIO NMPEACTABIACT COOOM IHH-
3y cioxHOH opmel. OHa HMeeT o0lee CKIOHEHHe Ha
IOro-BOCTOK moJ yrjaom 10-15° VYruel majgeHus ero
usMeHsoTed ot 0 mo 10-30°, mocTuras Ha OTACILHBIX
yuactkax 60°. F'opu3oHTanbHas 4acTh PYAHOro Tena
npeacTapiaseT co60il KOMNAKTHYIO TUIHTY C PE3KHMH
nepenagaMyd MOIIHOCTH OT § 10 42 M ¥ OTIENbHBIMHU
nepexxuMaMi 10 2 M. CHJIOMIHOCTHE PYIHOIO Tena
HHOTJAa  HapymaeTcs  JaiikaMM  I[JJardorpaHUT-
nophHpos.

Pynsl 1 mopoasl 0 YCTOHYHBOCTH NIPEICTABIIEHbL
5 kareropusamu [3-5]. Ha ocHOBaHMM NpOBEAEHHBIX
uccnenoBanuii unctutyrom BHUHWnBermeT ycranos-
JIeHa BO3MOXHOCTb OLIGHKHM IPOSIBJICHUS TOPHOIO
JlaBJIeHHs] B JIMHAMHYECKOil (hopMe Ha MecTopoxie-
HUH TpH BeJeHHH ropHelXx pabor [4, 5]. Ouenka
HANPSHKEHHOTO COCTOAHHA MAaccHBa TOPHBIX IOPOJ
nmokasana, 4YT0 B MAaCCHBE MECTOPOXKICHUS TOPH3OH-
TAlIbHbIE HANpPSAKEHUS paBHBI JeHcTByloUIeH cuie
TSKECTH HaJleralollei TOJIIH [IOPOoJ OT JHEBHOI mo-
BEPXHOCTH 0 ITyOHHBI BEACHHs OYHCTHBIX padoT.

I'omoBast MPOH3BOAMTENBHOCTh PYAHHKA OICHH-
Baercs B 1,5 MIIH T/TO/1.

Beibop cucrem pa3paboTki MPOU3BOJWICS IO
TOPHO-Te0JIOrHYecKiM (pakTopaMm ¢ yderom TpeboBa-
HHUI 0e30MaCHOCTH TpyAa, OXpaHbl HEAP U MUHHUMH-
3aiK cebecTOMMOCTH T00BIuM pyabl. Bbicokas 1eH-
HOCTh PyZ M MX MOXAPOOMACHOCTh MPEAONPEACTHIN
MpPHMEHEHHEe CHUCTEM pa3paldoTKH C 3aKIaJKOH BEIpa-
OOTaHHOTO MPOCTPAHCTBA:

1. CucteMa ropU30HTANBHBIX CIOEB € 3aKIaJKOI
B HUCXOAs1IeM opsake. [loaroToBka 610ka BKIOUa-
€T MPOXOJAKY IITPEKOB H TPAaHCMOPTHBIX 3a€3[0B Ha
YPOBHE OTKAaTOYHOI'O TOPH30HTA, HAKIOHHOTO Che3la
noj yriaoM 6-12° MexJay BEpXHUM W HHKHHMM TOpU-
30HTAMH,  PYIOCIYCKOB " BEHTHJIAIIMOHHO-
3aKJIaJl0YHBIX BOCCTAalOIUX. B 3aBucHMocTH OT yerno-
BHIl HaKJIOHHBIH CHE3]] PACIONAraloT B PYJHOM Tele
WM BO BMEIIAIOIIMX nopogax [3, 4].

3anacel 610Kka OTpabATHIBAIOT CIOSMU B HHCXO-
JIIEM TOPSJIKe B Mpefenax 2JTaxa WIH [OAdTaxa.
Jns yBenudenus ppoHTa paboT A00BIYY pYAbl BEIYT,
Kak MpPaBHIO0, OAHOBPEMEHHO HA ABYX-TpeX IMOJAITa-
#ax. [Ipy ITOM paccTOsHME 1O BEPTHUKAIH MEXKIY
O/THOBPEMEHHO  OTpadaTBIBAEMBIMH  CIIOSIMH B
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Puc. 1. Pacnonoxcenue kamep s 61oke 5 ® na 2opusonme 4. 1 — kamepwl ¢ 3aK1a0Koll;
2 — kamepul b6e3 3axnadxu; 3 — oopyuiente 2opHuIxX nopoo; 4 — wimper; 5 — opm, 6 — HAKTOHHBIL 3A€30

CMEXHBIX T0J[3Ta’kax He MeHee 15 M. PassuTne padot
B CJIOC HAYHHAIOT C MPOXOJAKH M3 HAKIOHHOTO Che3jia
HIIM U3 3ae371a Ha CJIOH Pa3pes3Horo ClIoeBoro IITpeKa
(opta) mox yraom 3-5°. TlepBslii cinoit orpabarbiBatoT
Moj| PyAHOH Kpomnell, a mocineayromue — MoJ HC-
KYCCTBEHHOH. BBIeMKY py/ibl B CIOSIX OCYILECTBISIOT
3aX0JKaMH, KOTOpble O0TpabaThIBAIOTCS M3 Pa3pe3HOH
BLIPa0OTKHU.

2. CucreMa TOPU3OHTANBHBIX CIOEB C 3aKIa/KOMH
B BocxondAmeM nopagke. CyHniHOCTb BOCXOAAMLIEH
CJI0EBOH BLIEMKH pyIbl C NepBooYepeHoi oTpaboT-
KOW BEpTHKaIbHOI Pa3pe3HOM JIEHTbl COCTOUT B pa3-
JIeJIEHHU BBIEMOYHOTO VY4YacTKa HA BEPTHUKAJbHBIE
JIGHTBbI, OPUEHTHPOBAHHLIE 110 BOCCTAHMIO 3anexku. Ux
oTpaboTKa OCYIIECTBISAETCS CIOAMH CHH3Y BBEPX C
3aKJIaJKOH M OCTaBJIEHHEM MEKIy KpOBJIEH cllos H

Tabmuua. ®uU3HUECKHE CBOMCTBA HAJIETAFIITHX nmopona ApTeMBCBCKOFO MECTOPOKACHUAA

Pyner u nopoast | IlnorHocTHbIE cBoiicTBa, oT +x0/cp. | [lpouHocTHble cBOliCTBA, VYnpyrue cBoHcTBa, PacuertHsiii
OT +10/Cp. 0T +10/Cp. Ko pu-
O6bemuas [Tnot- [Mopu- IIpou- Ipounocts | Moayns | Koadd. LIUEHT
Macca, HOCTB, CTOCTb, % | HOCTb Ha | Ha pacta- | ympyroctu, |IIyaccona, | Kpenoctu
yx107, px1073, ciKaTHE, KEHHE, O, Ex10*, |u
Kr/nm’ Kr/m® Ge» MIla MIIa Mlla
Hop¢uputst 2,71+2,97 | 2,77=3,01 | 0,35+3,47 77+221 513 6,19-949 | 0,17+0,31 6-16
nuadba3oBBIC 2,81 2,84 1,42 221 8 8,03 0,24 11
[MopdupnTet 2,61+2.81 | 2,70+2,84 0,71+4,0 56+165 5+10 4,93+8,79 | 0,04+0,26 7-17
aHJIe3UTO- 2,70 2,74 1,82 107 T 6,91 0,18 11
JIAIIMTOBBIE
ANEBPOIUTHL 2,68+2,84 | 2,68+2,84 | 0,74+3,20 56218 426 6,76+8,68 | 0,15+0,31 4-10
2,72 2,72 1,74 96 8 7,78 0,23 6
AnbOHTOBBIE 2,58+2,70 | 2,65+2,68 | 1,11+1,87 60+181 6+16 6,46-8.45 | 0,14+0,22 4-8
KBapLEBbIC 2,64 2,69 1,36 119 10 7,14 0,20 6
JlaBeb! KBapueBsIx | 2,64+2,68 - - 90+130 79 6,21=7,54 | 0,15+0,23 6-19
apbuTodupor 2,67 100 8 6,93 0,20 13
JIaBoOpek4yHH 2,67+2,74 - - 30+100 6+8 6,64=7,60 | 0,17+0,22 3-10
KBApLEBBIX allb- 2,71 60 7 7,00 0,19 6
odurodupon
Hopduputs 2,63+2,70 | 2,66+2,74 | 1,11+2,23 9-+200 5¢13 6,98+8.,8 0,14+0,21 6-19
JIMTIAPUTOBBIC 2,65 2,68 1,41 160 9 7,70 0,18 13
MeracomaTuTsl 2,73 2,85 3,51 46 12 8,11 0,23 3-9
6
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3aKJaAKoil CBOOOJHOTO TEXHOJIOTHYECKOro IIpo-
cTpaHcTBa. Bocxoasuuii MOpAAOK MOXET MpuUMe-
HATBCSA NPH pa3paboTke pya YCTOHYMBLIX M CpeaHEH
ycroitunBoctd. CruomHas ciaoeBas cHUCTEMa € 3a-
KJIaJKOH B BOCXOISILEM MOPSAKE NMPHMEHSAETCA IS
0TpabOTKH YYacTKOB pa3/lyBOB 3ajeked B pylax c
YCTOHUYHBOCTBIO He HUXke cpeaneil. Cnoesast cucteMa
pa3paboTku co cTaauiiHOH BbIEMKOIl M 3aKIaaKOH B
BOCXOJSIIEM HOPSJKEe UCIOb3yeTcs s 0TpaboTKH
(I1aHrOB PYAHBIX 3aJI€KEH CpeaHel U MaJOH MOLIHO-
CTH.

3. [MompTaxkHo-KaMepHOH cUCTeMOH pa3padoTKH
0TpadaThIBAIOTCS YYACTKH CIJIOMIHBIX MOJHMETAIITH-
YEeCKHX M MEIHO-KOTYEAaHHBIX PY/ C YCTOIHUHBOCTBIO
BBbIIIE CpenHeit H MOUIHOCTBIO Oonee 8-10 M. YcrToii-
YHBOCTb MOPOJ KPOBIH B MEPHOJ OYHCTHOH BBIEMKH
H 3aknazku obecrieunBaercs oTOOiKOH Kamep ¢ jo-
MYCTHMBIMH NpojeTaMu. J[7s HCKIIOYeHHs CMeIInBa-
HUsl Pa3HBIX TEXHOJIOTHYECKHX COPTOB pyasl oTpada-
TBIBACMBIC KaMEpbl PAcIoaraloTcsa B OJHOM TEXHO-
JIOTHYECKOM COPTE PYbI.

Cnenyer OTMETHTh, YTO Ha HEKOTOPBIX y4acTKax
pPYAHHMKAa H3-3a OTCTaBaHUS 3aKIaJOYHBIX padoT
HAauMHaeTcs o0pyLIeHHE PY/bl U HAJETaloIMX 110po/,
YTO IPHBOJAUT K MOTEPAM H pa3yO00:KHBAHUIO PYIBI, a
TAKXKE€ K YBENMYCHHI0O 00BEMa MOATOTOBHTENBHO-
BOCCTAHOBUTEIBHBIX PadoOT.

L

60

Tak, Hanpumep, otpabotka kamep K-2c, K-5, K-6
u K-8 ocymectBnsnace B 010Ke 5% orM. 63 + 88 M,
rop. 4 Ha rinyoune 350-360 m (puc. 1). CymmapHsIii
00beM BBIPa0OTAHHOTO MPOCTPAHCTBA KaMep cocTa-
B 38900 M.

HanpsskeHHo-1e()opMHPOBAHHOE COCTOSTHHE
TOPHBIX NOPOJ B OKPECTHOCTH
BLIPAa00TAHHBIX NPOCTPAHCTB PYAHOH 3a/1€KH

HcenenoBanock HampsuKeHHOE COCTOSIHHS MacCH-
Ba FOPHEIX IOPOJI B OKPECTHOCTH OTPabOTAHHBIX TPO-
cTpaHcTB. HcXonHoe HampsKEHHOE HETPOHYTOrO
MaccuBa - o, = +H’, 0,"= -AyH’, npu A=I, rae
©,”,0, - COOTBETCTBCHHO BepPTHKAIbHBIH H FOPU30H-
TaJIbHBI KOMIIOHEHTBI HanpshKeHui, A - koadduum-
eHT OOKOBOTO pacriopa, Yy - OOBEMHBIN BecC MOpOJ,
MH/M?, H” — rnyOHHa PACHONOKEHHS HCCIeTyeMOi
obmacTH.

du3nKko-MexaHHYeCKHe CBOHCTBA OKOJIOPYIHOMH
30HBI NPUHATHI 10 AaHHBIM, HOJTYYEHHBIM 110 00pas3-
[[aM M3 KepHA reoIoTOPa3BeI0YHBIX CKBAKHH, H y4H-
THIBAIUCh HWHTErPAJbHO B 3aBUCHMOCTH OT THIIOB
BMelaomux nopoa u pya. Ipesensr npounoctu nHa
CKATHE M PACTSDKCHHE, CLEIUICHHE, YT0Jl BHYTPEHHE-
ro TpeHus u KodQQPUIHMEHT CTPYKTYypHOro ocnabie-
HHS TIPHHUMAJCS IO 3HAYEHHSIM COOTBETCTBYIOIINX
apaMeTpoB Hajlerarlux nopoa (tadm.).
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Puc. 2. Cxema pacnonoxcenus kamep K-2°, K-3, K-5, K-6, K-8 (6 niane) u pacnpedenenue cocumaougux
nanpaicenuti (-4 -32 Mlla) 6 6aoke 55 na zop. 4,. a ,6 — nanpsaicenus 6 10ka1bHol cucmeme koopounam L,
L, I— obpvenue ¢ bopmax kamep; 0— 0, 8 — 8. 7* — 7° — gepmuranvreie pazpesvi
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Puc. 3. Pacnpedenenue 2opuzoHmanvublx (a) u eepmuxainsiulx (6) Hanpaxcenuti (Mlla) e paiione kamep K-2°,
K-3, K-6, K-8 (paspez 7" — 7%)

B kauecTBe MaTeMaTHYEeCKOH MOJIEIH HUCTOIb30-
BajJICd ammapar METoJa TPaHMYHBIX HHTErpalIbHBIX
ypaBHEHHUI 118t MHOT'OCBSI3HBIX KYCOYHO-
OJHOPOAHLIX obnacTeil [6, 7].

Pe3ynpTaThl pacuyeToB MNpeACTaBICHBl B BHIE
rpadMKOB H3OJHHWI KOMIOHEHTOB TEH30pa Hamps-
XKeHuii (0, 0,) 1 HAPAKEHHAMH 0,, CPABHUBAEMBIMH
CO CIETJICHHEM MAcCHBa H MO3BOJAIOIIUMH U1 aHAa-
JIM3a BOCIOJB30BaThC KputepueM Kymona-Mopa [7,
8]:

o, -0 o +t0o
o 3o 0

' 2cose 2
rae O'l >O'2 >O—3 - I'JIABHBIC HAIIpsXKCHUA, ¢ -

YTOJl BHYTPEHHETO TPEHHUA.

C ydeToM K0d(dHIHEHTa CTPYKTYPHOro ocnabie-
Hus crersienne Maccuea npunsato C' = 3 MIla. 3ous
MAcCHBa, B KOTOPBIX PACCHUTAHHBIC HAIIPAKCHH O—s

NPEBOCXOAAT cuemIenue Maccusa (o, > C), apusiorcs
30HAMH BO3MOYKHOTO HEYNPYToro JIehOpMHPOBAHHUSL.

Hcenenosanocs HIC maccusa B paiione xamep K-
2¢, K-5, K-6, K-8 (3amonHeHHBIX 3aKJIa0YHBIM Mare-
puanom) U kamepbl K-3 (Oe3 3akmanku). B maccuse
FOPHBIX MOPOJ, CO CTOPOHBI CEBEPHOTO, I0)KHOIO, BO-
CTOYHOTO M 3amagHoro GoptoB (puc. 1) cxumaromue
HAIPSKCHHS BKPECT U 110 MPOCTHPAHMIO KaMep cocTa-
BHJIH co0TBeTcTBEHHO -10 (-12) + -2 (-4) MIla (puc. 2);
C BOCTOYHOH M 3amagHoi ctopoH — -3 (-12) MIla.

B BeprukanbHOi miockocTH Mexay otMm. 62 — 90
M CKHMMAlOIIHe TOPH30HTAIbHBIE M BEPTHKAIBHEIC
HANpsAXKEHUs cocTaBun -4 + -8 u -6 + -10 Mlla (puc.
3). Pacnonoxenue 30H Heynpyrux Jaedopmandid B
OKPECTHOCTH KaMmep B IuaHe Habmonaercs mexny K-3
— K-6 u K6 — K-8, a Taroke y 60pTOB KaMep Ha paccTo-
sHuy 2-3 (10) M (puc. 4). B BepTHKaNIBHOI IIOCKOCTH
9TH 30HBI IPEJCTaBJIEHbI HA PHC. 5.

Bokpyr kameper K-3°, 06beM KoTopoii paBeH
12950 M°, a Takke B UEHKe mexny K-3° u K-2,
copMHpOBANOCH TOJE HAMPMHKEHHH C CEeBepHOH H
H03KHOH CTOPOHEI (pHC. 6).

CKUMaloIHe HAMpsHKEHHS 10 M BKPECT UX IIPo-
cThpanus konebanucs ot -2 (-8) go -10 MIla; makcu-
MaJIbHBIC TOPU3OHTANIBHEIC U BEPTHKAIBHBIC CHKHMA0-
e HampstukeHust gocturatoT -20 Mlla (puc. 7). 3oHsI
Heynpyrux nedgopmaunii chOpMHPOBAINCE HA PacCToO-
SIHUSIX OT 2-3 710 7 M OT KOHTYpa Kamep; B LETHKE IITH-
puHOit oxono 12 M Takke HabmrogaIach 30Ha HEYIPY-
rux aedopmanuii (puc. 8).

Biusinue 00bemMa BLIPA0OTAHHOIO NPOCTPAHCTBA
Ha H/IC maccuBa npu orpadorke 0/10K0B

AHanu3 BiusiHME oObeMa BbIpabOTAHHOIO IIPO-
crparcTBa (V. ThiC. M) Ha BEJNHUMHBI HAIpPSKEHHI
IPOBOTHJICS [UIsl YCIIOBHIA oTpaboTku kamep K-2°, K-3,
K-5, K-6, K-8, K-40, K-3 , K-17, K-35 u zp. na
rop. 4 6e3 u ¢ 3aknagKoii o6HaXKeHHH, IpH HTOM 00B-
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Puc. 4. Pacnonoocenue 301 neynpyaux deghopmayuii 6 okpecmuocmu kamep K-2°, K-3, K-5, K-6, K-8 (e nnane)
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Puc. 5. 3oua neynpyeux degpopmayuii (I) 6 paiione kamep K-2°, K-3, K-6, K-8 (paspesz 7° — 7°)

60|
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Puc. 6. Pacnpedenenue nanpsicenuti (MIla) no npocmupanuio (a) u expecm npocmupaius (6) kavep K-2, K-3°,
K-4°, K-5", K-6", K-7°, K-25 (8 nnane). 7°-7°, 0 — 0 — eepmuxanvusie paspesnl

€M BbIpabdOTaHHOIO MPOCTpaHCTBa Kojebdaics oT 4 a0
58,5 ThIC. M".

Puc. 9 orpaxaeT u3MEHEHHE MAaKCHMAaIbHBIX
CKUMAKOIIIX HATIPSKEHUH (O, ) B paiioHe otpabaThi-
BAaEMBIX Kamep. Y CTAHOBJIEHO, YTO Oypqy 110 NMPOCTHPA-
HHUIO KaMep (B TUIaHE) ¢ CEBEpPHOH M I0XKHOH CTOPOH
yBemMUMBAOTCA ¢ -6 10 -12 MlIla npu o6bemax BeIpa-
GOTaHHOrO MPOCTPAHCTBA, paBHBIX 4,8-30 ThIC. M} €
BOCTOYHOMH U 3aragHOH cTopoH cHIKaroTest o 6 Mlla.

B BepTHKaNbHOH INIOCKOCTH KaMepP 30HBI G,y H3-
Menstorest ot 7 o 12,5 MIla, npu u3MeHeHHH o0be-
MOB BHIpaGoTaHHOTO MpocTpancTBa 4,8 + 58,9 Thic.m’
(puc. 10). C BocTOYHOH H 3anajHOi CTOpOH
HauOoneni rpaguent (¢ 7 go 11 Mlla) m3menenni
max OTMEYAETCS IPU YBeIHueHun V 0 10 Thic.M’, npu

9TOM B KPOBJE W JHUIIE KaMep ¢ yBeIHYeHHEeM 00be-
MOB HX OTPalOTKU Gy, M3MeHsoTca ¢ 12,5 MIla no
7,5 MIla.

AHanu3 BIMAHHA OOBEMOB BBIPAOOTAHHOTO MPO-
CTPaHCTBAa HA paclpejelieHne 30H Heynpyrux xedop-
Mmanuii B paiione kamep K-2¢, K-3,K-5, K-6, K-8, K-40
B IUIAHE U B BEPTHKAJILHOM MIOCKOCTH CBHJIETE/ILCTRY-
eT O CJIeAYIOLIEeM:

- pu yBenndyeHuu Vot 4,8 1o 58,9 ThIC. M 30HEI
Heynpyrux aedopmanuii Ha rop. 4 (B mwiaHe) pacrpo-
cTpaHsoTcs Ha Tryouny (L, M) 1,5 + 7 M ot Bcex rpa-
HHI[ kKaMep, ocTaBasch Ha ypoBHe 3,8 — 4 M 10 00be-
MOB 50 ThiC. M’; pe3Kkoe yBeJIW4YeHHUe paccTOssHUii 1o 7
M C BOCTOYHOH U 3aMaJIHON CTOPOH H CHHKEHHE 0 2 M
C CEBEPHOH U 0KHOW CTOPOH [IPOMCXOAWIIO NIPH H3Me-
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Puc. 7. N'opusonmanvusie (a) u éepmuxanvusie (6) nanpsscenus (MIla) ¢ okpecmuocmu kamep K-2, K-3°, K-4°,
K-53", K-6°, K-7°, K-25 (paspes 7°-7°). k=4- kamezopus ycmou4ueocnmu eMewaione2o Maccusd

40

-20
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Puc. 8. 3ona neynpyaux oepopmayuii (1) 6 oxpecmrocmu kamep K-2, K-3°, K-4°, K-5°, K-6°, K-7°, K-25; a -
naane; 6 - 6 sepmukaivhom paspese (7°-7°). k=4 — xamezopus ycmoiuusocmu emewjaiomezo Maccusa

=,

s 40 as 50 55 60
V, toic. m*

Puc. 9. Hsmenenue o0,,, 6 patione ompabamviéaemvix kamep na 20pu3onme 4 npu pasnudnsix odvemax
8bIPAGOMAHHO20 NPOCMPAHCINGA. | -4 — GETUUUHBL CHCUMAIOWUX HARPAICEHUT NO NPOCTUPAHUIO KaAMeD,
COOMBEMCIMBEHHO, C CEBEPHOL, I0JCHOLL, BOCMOYHOI U 3ANAOHOU CINOPOHBL OM 2PAHUY KAMED

uenmn ¥ ot 50 10 58,9 Thic. M (puc. 11);

- B BEPTHKAJIbHOM CCHCHHU C YBCIMYCHHCM V BO
BCEX HaIpaBJIeHHUAX HAaOIIOaeTcs yBeIWYeHHE riIyOu-
HBI 30H HEYNpYyrux AedopManuii: MaKCHMaIbHBIX 3HA-
YeHM L ¢ CeBEpHO U 10)KHOM CTOPOHBI OTPabOTaHHO-
rO MpOCTPAaHCTBA AOCTHraroT mpu V = 20 THIC.M®, €
3amaZHoNl W BOCTOYHOM CTOPOH — mpH V = 25 Thic.M’;
NIpH JalbHEeHIIeM yBeIndeHHe 00beMOB BbIpa0OTaHHO-
roO MPOCTPAHCTBA Pa3MePHI 30HE HEYNPYrux jedopma-
Luii He yBeIHuuBaloTces (puc. 12).

Omnpejeiienne palHOHAJILHON HPHHDI
HeJHKOB MeK1y KaMepamMu
npu oTpadoTKe 6JOKOB

[IpoBeneHsl MCCAEIOBAHMS 10 ONpPECICHHIO pa-
LHHOHATBHOH IIHPHHBI LEJTMKOB MeX1y KaMmepamu. B
nporecce oTpadOTKH Kamep Ha ropuszonre 4 obpaszo-
BanMCh 1enuku: Mexay kamepamu K-5 u K-40 — 60 m;
K-8 -20 M; K-17 - 12 m; K-12 n K-14; K-15n K-17 -
10 m; K-35 u K-40 — 55 m.
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Puc. 10. Hamenenue 0y, 6 patione ompabomantvlx kamep na 20pu3onme 4 npu pasiuynulx oovemax
svipabomannoco npocmpancmea, 1-4- pacnpedenenue HanpAXCEHUL 6KPECH NPOCMUPAHUS Kamep,
coomeemcmeento, 6 Kpoeie, OHuwye, ¢ 60CMOYHON U 3aNA0HOU CIOPOH

Lym 7

S0 55 60 ¥, Thic. M3

Puc. 11. I'papuk usmenenus enybunsl 308 Heynpyeux depopmayuii (L) 6 areeporumax & paiione ompabameiea-
eMbIX Kamep (8 naane) npu pasiudnslx obvemax evipabomaniozo npocmpancmea. | — 4 — I, coomeemcmeeno,

€ cesepHoll, 10JCHOU, BOCMOYHOU U 3aNAOHOU CHIOPOH OM 2PaHUY Kamep

Puc. 12. I'paghuk usmenenus enydunst 300 Heynpyeux degopmayuii (L) é aresporumax e patione
ompabamuléaemuix kamep (paspes no 6epMUKAIL) npu pasiuyHblX 00beMax eplpabomanHo20 NPOCIMpPaHcmed.
1 — 4 -1 ,coomeemcmeento, ¢ ceepHoll, 10ACHOU, GOCMOUHOU U 3aNAOHOL CIOPOH OM 2PpaHuY Kamep

YCcTaHOBNIEHO, YTO JaKe MPH pocTe o0bema BbI-
paGOTAHHOTO MPOCTPAHCTBA 0 58,5 THIC. M’ 30HBI
Heynpyrux aeopmauuii ¢ ceBepHO H 103KHOA CTOPOH
yMeHbInaroTes 10 10 M, a ¢ BOCTOUHOM M 3anaHoH yBe-
JIMUMBAKOTCA 10 15 M. B KpoBie M AHuIlle KaMep mpH  Mepamu IpHHUMAaTh He MeHee 10-15 m.
oobeme 4,8 ThIC. M’ 30HBI cocTaBmn 10 M, & C BOCTOY- Boieoowr
HO# W 3anagHoii ctopoH — 12 M (puc. 13). C yBenuue- 1. [na ycnopuii ApTeMeBCKOTO MOJIMMeETasu-
HHeM o0beMa BBIPADOTAHHOTO IIPOCTPAHCTBA 30HBI B HYECKOTO MECTOPOKAEHHS OMNpeAeNeHbl BEIUYHHBI

KpOBJIE M JHHUIIE CHU3MIHCH JI0 5 M, @ C BOCTOUHOH H
3amnajiHON CTOPOH YBEMHYMIHCH J10 12 M. YcTaHoBmieHo,
4TO ULl NOBBILEHHA Oe30nacHOCTH U d(HEKTHBHOCTH
OYHCTHBIX padoOT CleLyeT WHUPHHY OJ0KOB MEXIy Ka-
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Puc. 13. Hzmenenue eeruuunnt 3omul Heynpyeux oegpopmayuil (B) 6 yeruxax u 6o smewaowem Maccuée 2opHouix
nopod na zop.4. 1, 2 — pacnpedenenue 30H COOMBEMCMBEEHHO 6 NAAHE U RO 6EPINUKAIU

CKUMAIOIIUX TOPU3OHTAIBHBIX M BEPTHKAJIBHBIX BhIpaboTaHHOTO MpocTpaHcTBa oT 4,8 o 58,9 Thic. M
HAMpPsKEHUH B OKPECTHOCTH OTpabOTAHHBIX KaMep, a  MPOHUCXOAUT POCT 30H HEyNpyrux Jedopmanuili B

TaKKe 30HBI HEYNpPYrux AedopManuii B MacCHUBE rOp-  MaccHBe (B IUIaHE), [IPH ITOM MaKCHMalbHas MIyOHHA
HBIX TIOPOJI, MO3BOJISIONINE [aBaTh OLUEHKY YCTOHUM-  3THX 30H MOXET JocTHrath 7 M u Oonee. B Beptu-
BOCTH MAacCHBa IPH OYHMCTHOIl BEIEMKE PYAHBIX 3ala-  KallbHOH MNpoeKuHH BbelpabOTAHHOIO IIPOCTPAHCTBRA

coB 0e3 U ¢ 3aKIajKoi KaMep. YCTaHOBIEHO, YTO HA  MaKCHMAaJlbHblEe PACCTOSAHUS PACHPOCTPAHEHHS ITHX
ryOMHE BeIEHHS OYHCTHBIX padoT MakcuMmalbHble  30H gocturarot 10-12 M nmpu obbemax ot 18 mo 25
CKMMAIONINE HATPSDKCHHS C YBETHUCHUEM OOBEMOM  THIC. M.

BbIpaboTanHoro npocTpaHcTa oT 4,8 10 58,9 ThIC. i 3. Onpesieneno, 4To MpH BBIEMKE PY/JIHBIX 3ama-
konedmoTes or —7 po —12 Mlla, npu sTom B KpoBie 1 COB Ha rop. 4 npu LIMPHHE LIETUKOB MEX1y Bbipabo-
JHUILE KaMep HalpsHKeHHs CHIKAIOTCS OT —12 10 —  TaHHBIMH IpocTpancTBamu 10-15 M U MeHee HabJIrO-
7,5 MIla, a ¢ BOCTOUHOI1 M 3amaAHON CTOPOH - YBEIH-  JaeTcs HAJOXKEHHE 30H HEYNpyTrHX AedopMalui, uyTo
gquBatoTcs oT —7 10 —12 MIla. NPHUBOJAUT K paspylIeHHI0 OOpPTOB Kamep M oOpymie-

2. YCTaHOBIEGHO, 4YTO C YBEIMYEHMEM 00BEMa  HHIO TOPHBIX HOPOJ B BHIPAOOTKaX.
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