YK 622.684:656.073.23
II.H. Tapacos, B.P. bananayk

© I1.M. Tapacos, B.P. Baaanuyk,
2012

TEXHO/IOTHYECKHE INTAPAMETPbI BHYTPHBOPTOBOI' O
MEPErPY304YHOI' O IMMYHKTA B I’'TYBHHHOH

30HE KAPBEPA

PaccmotpeHa HoOBasi TeXHO/IOTHYeCKas cxeMa Ieperpy304HOro MnyHKTa A1 pa3paboTKH
KHUMOep/IMTOBBIX TPYOOK CIIeLIHa/TM3HPOBaHHBIM KapbepHBIM TPaHCIIOPTOM, KOTOpDbIe
VunThIBa/IM OBl CrieLiMghHYecKHe 0COOeHHOCTH BeAeHHs rOpHbIX pabor. [Ipobrema AB/1d-
eTcs aKTya/lbHOF B CBSA3H C AeGOHULIMTOM pabodero rpocTpaHCTBa MpH AopaboTKe I71y-
OHHHOFt 30HBI KHMOED/TUTOBOI'O Kapbepa.

KrtoueBble c/ioBa: 30Ha Kapbepa, 3¢hhbeKTHBHOCTh TpaHCIIopTa, KpyTornaaaroliHe 3a/le-

KU, ce6eCTOMMOCTH IIepeBO30K.

' ' pu  oTpaboTKe KpyTornaaato-
IIMX 3a71ekell TO/Ie3HBIX HCKO-

raemMbix Ha GObIIVIO TAYOHUHY HeobXo-
[MMO pelliaTh BOIMPOC COXpaHeHs 3d-
PeKTUBHOCTH TpaHcriopTa. [las cHuxe-
HHS 0ObEMOB BCKPBILIHBIX PaboT, Heos-
XOUMO TMPHUMEHSTh B HMXKHEH YacTu
Kapbepa aBTOCAaMOCBa/lbl Maslol TPY30-
MObeMHOCTH, a B BepxHel YacTh Maru-
CTpaZbHBIM  aBTOTPAHCIIOPT  OO/IBILION
IPY30MOAbeMHOCTH /11 CHIKEHUsl ce-
6ecToMMOCTH  TepeBO30K Ha  3Ha-
yuTenbHOe paccrtosHre. Kak mnokasamu
vccreaoBaHusa Mucturyta HrytHHNpo-
arnMa3 [1] B HMKHelN yacT 3PPEeKTHBHO
MPUMEeHATb  KPYTOHAK/OHHBIE — Che3/bl
Ans YBe/IMYeHUs YI7ioB OTKoca GOpTOB
Kapbepa. B atoM caydae HeobxoanMo
OpraHu30BaTh Neperpysky B Kapwepe. B
YC/IOBUAX ~ OTPAHHMUEHHOro  MPOCTpaH-
CTBa B Kapbepe Heller1ecoobpasHO pe-
3epBHUPOBaTh MeCTO M0/ Ieperpy30yuHbIi
MYHKT, UTO BBI3OBET /MO0 AOTOTHUTE!Tb-
HBIM pasHOC GOPTOB, MMOGO KOHCEPBUPO-
BaHUE LIe/IMKOB, TOCKO/IBKY 3TO MOXKeT
HMBE/TMPOBATh [O/I0KUTEbHBIN 3deKT OT
MpYMeHeHUs KPYTOHAK/IOHHBIX Che3/I0B.
[TyHKT meperpyskd TOPHOM MacChl
CMYKUT CBA3VIOIIMM 3BEHOM, COedu-
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HAIOIMM Pa3/IMUHble BHZLI TPaHCIOPTa
B e/IMHYI0 TexHomorudeckyio cxemy. OT
BbIOOpa criocoba Meperpyskyd TOpPHOM
Macchbl U KOHCTPYKLIMU I1eperpy304yHoOro
MYHKTa 3aBUCSAT ITPOU3BOAUTE/IBHOCTb U
PUTMHUYHOCTB PaboThl TOPHO-TPAHCIIOPT-
HOTO KOMII/IGKCa B 11e710M.

B ycnoBusx TrayboKHX KapbepoB
oTpabaThiBaloOIMX KpyTornaaloliye 3a-
NMexU TIofIe3HbIX McKomaeMbix  MIT/]
YpO PAH npeanaraercss npyUMeHSTb
BHYTPHUOOPTOBON IePerpy30UHbIi MYHKT
obecrneyrBaloNIMi 3a1aHHYI0 MTPOU3BO-
[WUTeNbHOCTh 3KCI/IYaTHUPYEMBIX BHIOB
CrelMa/iM3POBAHHOTO  TPaHCIIoOPTa.
OCHOBHBIM  MPENMYIIECTBOM  TaKOIo
TEeXHO/IOTMYECKOrO pellleHUs SB/ISeTCH
CHUXKeHUe obbeMa TOpHO-KaruTab-
HbIX paboT, 3a CUeT pa3MellleHHus Iie-
PEerpysoyHOro IMyHKTa B [10A3EMHbIX
BbIpaboTKax B 6OPTY Kapbepa [2].

BuytpubopTtoBoit rneperpysou-
HBbIM NYHKT (puc. 1) cocTouT U3 pas-
rPY30UHOM  KaMmepsl CcHOPOYHOro

TpaHcropTa I, ycTporcTBa apobne-
HUS HerabGapuTa 2, akKKyMy/IHPYIo-
ero pyaocnycka 3, 3arpysouyHoM
KaMephbl MarucTPanbHOro TPAaHCIIOP-
Ta ¢ BUBPOBHINYCKOM 4.
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Puc. 1. Cxema BHYTpHGOPTOBOro Neperpy3soyHoro NyHKTa

CO60pouHbIit TPAHCIIOPT PasrpyKaeT-
csl B pasrpy3ouHolt Kamepe 1, rae B3o-
pBaHHasg TOpHas Macca IorazaeT B ak-
KYMY/TMPVIOIIMI PYAOCITYCK 3 uepes Ko-
NIOCHHKOBBIM TpoxoT. [opHas Macca,
[IpeBhIIaloIas pa3Mep CEeKLHH KO/oc-
HUKOBOTO TPOXOTa, APOOGHTCH YCTPOM-
cTBOM ans ApoGneHusi HerabGaputa 2.
HakorizienHas ropHasi Macca M3 Pyaoc-
IycKa 3arpyxaercs BUOpOIIMTaTeseM
Hanpumep, BITY-3K, BB/P-5, ITIT-1
B 3arpy304HoOi Kamepe 4.

BenTumsnnoHHas MTOIBHS
a C YIIUPEHHEM
101 BEHTHJISILIMOHHBIE
KOMMYHHKaIUH

BrimyckHoe ycTpoicTB
pyrocnycka

| |
i |
i |
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[lns mioabe3na K 3arpysouHol Kamepe
MOIYT WCIIO/B30BATBC  HECKO/BKO — CXeM
MO/3eMHbIX  TPAHCTIOPTHBIX  BBIPABGOTOK
(puc. 2).

IMpunsB crouMocts 1 M° mpoxonku
TPAHCTIOPTHBIX KOMMYHUKALIMM 71 3a-
IPY30YHOM KaMepbl BHYTPHUOGOPTOBOIO
neperpysoutoro nyHkra 1000 py6/m>
MOXKHO TO/YYHUTh TpadpyK CTOMMOCTU
MPOXO/KKM KOMMYHHKALIMI [0 BapWaH-
TaM, [IpeACTaB/IeHHbIM Ha pUC. 2 U
CTOMMOCTH  MPOXOAKU  Pa3rpy30yHOMN

0)

Puc. 2. CxeMbI TPaHCIOPTHBIX KOMMYHHKaUHH /15 3arpy304HOH KaMepbl
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CroumocTb
16,00

Munnunonsl
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0,00

a) 6)

[T

B) Pa3rpy3ouyHas Kamepa

Puc. 3. CtouMOCTh NPOXOAKH TPaHCIIOPTHHIX KOMMYHHKaUHH 10 BapHaHTaM pHC. 2

KaMepbl /711 TYCEHWYHOTO CaMocBa/a
rpy3onoabeMHocThio 40 T.

Ha puc. 4, 5 6onee aeranbHo mpen-
CTaB/leH y3es BHYTPUOOPTOBOTO Iepe-
FPY30OYHOIO TYHKTa, A48  YC/IOBUM
TpyOru «KoMcoMmorbcKas». Bricota py-
IOCIYCKa cocTaBseT 34 M, yros oTkoca
6opToB 70°. ['Ipu amametpe pyaocrnycka
5 M u Beicote B 34 M, 3arac ropHom
Macchl MeperpysouHoro TMyHKTa COCTa-
BUT 5-6 pericoB MaruCTpa/bHOTO CaMo-

/B,
_

i

4

cBana rpysonoabeMHocthio 130 T, ripu
YC/IOBUU TIO/THOTO 3arlo/IHEHUsl PYyaoc-
nycka. KommuectBo peiicoB 1 ryceHunu-
HOro caMocBazia [3] ¢ reomeTpuyeckuM
o6beM Ky3oBa 18 M~, Heobxoarumoe ans
3aro/IHeHUS TaKOTO AKKYMY/IMPYIOIEro
PYAOCIIYCKa, COCTaBIseT 35 pericoB.
[na onpeaeneHvss ONTHMAILHOIO
avaMeTpa PYOOCIyCKa M ero  BHICOTHI
Obl/la BbIBe/IeHa 3aBUCHMOCTb KO/MUeCT-
Ba 3arpyKaeMblXx CaMOCBA/IOB, TI'PY30-
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Puc. 4. Buytpu60opTOoBOH neperpy3oqHbiii NYHKT B MONepedyHoM pa3pes3e
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Puc. 5. Buytpu60opToBO#i nneperpy3ouHsiii NVHKT BO (DpOHTa/lbHOM pa3pes3e

noabemMHocTh 130 T, B 3aBUCMMOCTH OT
rapaMeTpoB PYAOCITYCKa, IMpeacTaB/IeH-
Has Ha puc. 5.

[Ipy Heob6xOAMMOCTH TOBBICUTH KO-
MMUECTBO 3arpyKaeMbIX Ieperpy3oyHbiM
[IYHKTOM MarucTpa/ZbHbIX CaMOCBAa/IOB,
HO IIPY 3TOM COKPATHUTh BBICOTY YCTYIIa,
Lies1ecoo0pasHO PacCMOTPETh B KadecT-
Be MarvcTpasbHO TPAHCIIOPTa CaMOCBa-
bl MeHbIIIer TPYy30MoabLEMHOCTU, YTO B
CBOIO ouepe/b MO3BO/MUT COKPaTUTh Ce-
yeHWe BhIPabOTKY 3arpy304HOL KaMephl,
COOTBETCTBEHHO YBeNUYMB BBICOTY PY-
MIOCITYCKa.

Pacrnionoxenue reperpy3oyHoro
MYHKTa B Kapbepe Ha MOMEHT C/aul ero
B 3KCIVIYaTalLMIO XapaKTepH3yeTcs [ABY-
Ms TlapameTpaMu: I71yOHHOM, ollpese-
MIeMOM OT ITOBEPXHOCTH, M BBICOTOM OT
[MYHKTa 10 HHUKHEro ropr3oHTa paboyeit
30HBI Kapbepa. Paccrosinve TpaHcrop-
TUPOBAHMA TOPHOM MAacChl MarkcTpalib-
HBIMM CaMOCBa/IaMH, /IOCTAB/SIONINMU

PYay OT IMeperpy3ouHOro IMyHKTa Ha I1o-
BEPXHOCTb, 3aBHCUT OT IMYOMHBI pac-
TO/IOKEHUA TePerpy3ouHOro MNyHKTa U
SIB/IIETCA TIOCTOSIHHBIM 33 BeCh Tepros
ero Mcrosns3oBaHusA. PaccrosiHue rnepe-
BO30OK K [eperpy3oyHoMy IMYHKTY cOO-
POUHBIMM CaMOCBa/IaMH, AOCTaB/SIOLIN-
MU pyay U3 3abosi 0 Teperpy3oyHoro
MYHKTa, B IIYOGHMHHOM 30HE Kapbepa Co-
CTOWUT U3 ABYX dacTeil. [lepBas uacThb
3aBHMCUT OT BBICOTHl  PACIO/IOXKEHHS
IIPYEMHOI0  YCTPOMCTBA Ieperpy3oyHo-
ro MyHKTa B MOMEHT BBO/a ero B 3KC-
[/IyaTallyio, 3TO pacCcTosiHie OT 3abos
[0 TIeperpy3oyHoro MyHKTa, SABISETCSH
OTHOCHUTE/IbHO  TIOCTOSIHHOM.  Bropas
YacTb 3aBUCHUT OT IYOUHBI [MOHMKEHHUS
rOpHBIX PabOoT 3a TMepUoz UCIOMh30Ba-
HUSl IAHHOTO TePerpy30uHOro MyHKTa.
[lns aHa/mM3a BO3MOXKHOIO MeCTO-
pacriofiokeHns Oyayiero reperpysou-
HOro IIYyHKTa HeO6XO£[I/IMO YUHUTBIBATb
crieayiolve OCHOBHBIE (PaKTOPBbI:

63



Tabmua 1

Pacyer HHBeCTHUHIT B OCHOBHbIE cpeacTtBa

HaunmeHnoBanue KonuuectBo, Llena 3a ea., Llena, ThIC.
IT. ThIC. PYO. pyo.
1.I'yceHnYHbIN caMocBas 3 12 000,00 36 000,00
2. TpopaneiiBo3 4 25 000,00 100 000,00
136 000,00
3.CToMMOCTb 3aryacrert - - 13 600,00
g.MOHTa}K Y MYCKO-Ha/laZlouHble pa- ) . 9 520,00
OTBI
5.TpaHCropTHbIE PacXo/bl - - 6 800,00
6.TponnerHas nuHYs 8 kM 27200,00 217 600,00
Bcero wuHBecTHLMM B OCHOBHBIC ) ) 383 520,00
cpenactsa 1o npoekty ¢ HAC
Tabmmia 2
I'nan aoxoaoB H pacxoaoB
Ilokasareau CrpoutenscTBo 1 roa 2 ron
Beipydka OT peanuzaliiu 0 434238,490 434238,490
CebecTorMOoCTb 0 341920,071 341920,071
Hasor Ha nmyiectBo 0 7659,520 6103,680
Haror Ha nipu6bizib 0 16931,780 17242,948
Uuictas rpubbliib 0 67727,119 68971,791
INokasarenu 3 roa 4 ron 5 roa
Beipyuka OT peanuzannu 434238,490 434238,490 434238,490
CebecronMocTb 341920,071 341920,071 341920,071
Hasor Ha nmyiiiectBO 4547,840 2992,00 1436,16
Hasor Ha npubbizib 17554,116 17865,28 18176,45
UricTasi IpybhI/Ib 70216,463 71461,135 72705,807
e  OntuMasibHOE paccrosiHHe H; + Ho - H > Hpp, roe

H - npoekrtHas raybuHa Kapbepa

TPaHCIIOPTUPOBAHKS TOPHOM MacChl Kak
ansi cOOPOYHOrO, TaK U A1 MarucT-
PasibHOTO TpaHCIopTa

e  OrtcyrcTBHE Heob6XOAUMOCTHU
pa3Hoca GOPTOB A7s OpraHU3alM{ Ie-
Perpy304HOro MnyHKTa

e Hanuuue TpaHCNOPTHBIX KOM-
MYHUKaLIMK A1 AOCTYIa K Ieperpysoy-

H; — addektrBHas raybuHa TpaHCc-
[MOPTUPOBAHUS MarvCTPa/IbHBIM TPaHC-
[IOPTOM

Hy — sdpdpektrBHas raybrHa TpaHCc-
MMOPTHUPOBaHUA COOPOUYHBIM TPAHCIIOP-
TOM

Hpacnnn — onmrManbHas ray6yHa Me-

CTOPACTIONOKEHUS] Teperpy3oyHoro

HOMY TIYHKTY COOPOYHOTO W MAarucr- MyHKTA

Pa/IbHOTO TPaHCIIopTa Hpnm - BbicoTa  IeperpysodyHoro
Ilpn onpenenennyn avamasoHa Iny-  pyukra

OWHBI A715 MeCTOPACIIO/IOKEHHUA T1epe-
IPY30YHOIo TIMYHKTa MOKHO BOCIIO/1Ib30-
BaTbCH HEePaBeHCTBOM:

HZ > Hpacn.l'lﬂ 2 H- H1+ Hl‘ll'[y

€eC/1 BBbITIO/THACTCA YC/IOBHE
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[na oueHrH 3QpeKTHUBHOCTU 3KC-
I/IyaTallkyd TPaHCTIOPTHBIX CHCTeM Kapb-
epoB C BHYTPHOOPTOBBIM Ieperpy3ou-
HBIM  [TYHKTOM anMasono0bIBalolIelt
kgomranvu AK «A/TPOCA» ans ycnosuit
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BbicoTa ycTtyna, m

Puc. 6. BauaHne anameTrpa pyaocnycka H ero BbICOTbI Ha KO/IHYECTBO 3arpyiaeMbIX

MarucTpaabHbIX camocBaioB r/n 130 T

Kapbepa «KoMcoMombCcKui», Obl MPOU3-
Be/leH pacyeT 3KOHOMHYeCKoM 3adpdoek-
TUBHOCTH WHBECTULIMH B CTPOMTE/IBCTBO
BHYTPHOOPTOBOTO reperpy3oyHoro
MYHKTa ¥ MPUMEHeHUsI MaruCTpa/ibHOroO
TPO/M/IEMBO3ZHOTO U COOPOYHOTO TpaHC-
rnopTa MyTeM OAHOKPATHOTO B/IOXKEHHS
CPeCTB M TONMYYeHysl TIPUOLIIM B Aa/b-
HerimeM. [Ipu aToM MNpUPOCT KamnuvTasia
[OMKEeH KOMIIEHCUPOBaTb 3aTpaThl B
AOCTaTOYHO KOPOTKHUM CPOK.

¢  CTOMMOCTh MPOEKTa
421844,274 ThIC. pYob.;

e 3aeMHble CpenCTBa — KpeawT
rnoa HoMuHazbHble 19 %  rogoBbIX —
40% OT CTOMMOCTH IPOEKTA;

e [onoBble TeMrb! vHQrs I — 1290;

o Tlepuoa crpourensctea — 1 roa
SIB/ICTCA /IbFOTHBIM ITIePUOAOM 10 TIO-
ramieHuio 1 0OC/IYKUBAHHIO KpeanTa;

e [IpolileHTsl Ha 3a70MKEHHOCTb
IO MPOLIeHTaM He HauMC/IAIOTCS;

B T1abn. 1 npuBeneHa Ka/bKy/siivs
VHBECTHLIMI 10 TPHUOOPETEHUIO U MYCKY
CreLMaIu3UPOBAaHHOTO KapbepHOro
TpaHCIopTa.

V3 pacyeta nnaHa AeHeXHBIX MOCTY-
I/ICHWI M BBIIZIAT MOXKHO cCzenaTh Bbl-

BO/I, UTO BO BCEX BM/aX I/IaHUPOBAHHS
calblo VMeeT He OTpMLaTe/IbHOe 3Ha-
yeHue: B MepBbiii roa paBHo O, Bo Bce
MoC/eIyIoNe IOkl TO/IOXKUTE/TbHbIC
3HaueHus (KpoMe 2 roga). OTO TOBOPUT
0 (PMHAHCOBOM COCTOATE/ILHOCTH U I/Ia-
TeXKeCroCOOHOCTH  WHBECTHULIMOHHOTO
[IPOEKTa.

Unctas NpubbIIL YBE/IMUMBAETCH C
KakaIbIM TOZIOM Ha OAHY U TV Ke Be/u-
unny 1244,672 Tthic. py6., vcxods U3
3TOr0 MOXKHO C/e/laTh BBIBO/, UTO IPO-
H3BO/ICTBO peHTabe/bHO.

MHaekc [0XOAHOCTH — WHBECTHLIMEA
XapakTepuayeT Be/IMUMHY 70X0/a B BU-
fe Tpubbiii ¥ aMOPTU3alLMU 3a Bech
JKM3HEHHbBIM LMK/ TMPOEKTa U [OKa3biBa-
eT, uTo Ha 1 py6/1b MHBECTULIWI MPHXO-
nsarca 1,427 py6. [4].

[Mo pesyrnsTaTtam pacueTa, IpeaCTaB-
NeHHOTO B Buae Tpadpvka Ha puc. 3,
BU/IHO, UTO CPOK OKYIIaeMOCTU IMPOeKTa
Hactynut yepe3 4,9 roma (1 roa crpou-
TenbCTBa + 3,9 roa sKCr/yaTalvy).

PacuetHas Momenb 3KOHOMHUYECKOM
3 PeKTHBHOCTH BHeApeHUss BHYTPU-
GOPTOBOrO TMEepPerpy3ouHOro IMyHKTa B
YCMOBUAX Kapbepa «KoMCOMOMBCKUIP
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Puc. 7. Cpok oKynaeMocTH NpoeKTa

AK «A7/TPOCA» nokasblBaeT, UTO Mpo-
eKT KMeeT [IO/IOKUTE/BHYIO UYMCTVIO Te-
KYIIYIO CTOMMOCTb, TaK KaK AMCKOHTHPO-
BaHHasg CTOMMOCTb ero BXO/SIMX TOTO-
KOB IPEBOCXOANT AHMCKOHTHPOBAHHYIO
cToMMOCTh Mcxoasanx. Cazbao MHBECTH-
LIMOHHOTO TIPOeKTa IO KakAOMYy Troay

Cpok aKcnayatauum, net

165911

MMeeT TO/OXKUTebHOe 3HaueHue, Crieao-
BaTe/IbHO, TPearNpUsTHe Ha KaXkIOoM 3Ta-
e Pa3BUTHSA TPOEKTa OCTaeTCs IviaTexe-
CMOCOBHBIM. 3a CyeT YMCTOM IPUOBIIU
MpearnpusTHe CMOXKeT IIOTacuTh 3adoMl-
JKeHHOCThb Tepea GaHKOM B UeTBepThIN
roa paboThl.
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Wuctutyt ropHoro aena YpO PAH.
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