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OLIEHKA S5KOHOMHYECKOI'O VIIEPBA B IIPOLIECCE
9KCII/TYATALIMH IMTOA3EMHbBIX COOPYV2KEHHH

I'peamerom paboTsl AB/sAETCA ONpeaeeHHe BepOATHOCTHOH Be/THUHMHBI SKOHOMHYECKOTO
yiepba, BO3HHKAIOLIEro B rpoliecce (hYHKLIMOHUPOBAHHSA MOA3eMHBIX KOMMYHHUKALIHOH-
HbIX TOHHeseH. Lle/nb 3ak/aio4aercs B MpOoBeAeHUH OLIeHKH ITepHoa SKCIIyaTalluk CHCTe-
MBI KOMMYHHKaLIHOHHBIX TOHHe/IeH C TOYKH 3peHHs 3KOHOMHYeCKOH 3(p(heKTHBHOCTH.
OLieHKyY repHoza KCIiTyaTalMH MOA3eMHBIX COOPYXKeHHH Tpe/araetcsi MPOBOANTH Kak
C Y4eToM TeXHHYeCKHX, TaK H SKOHOMHYECKHX PHCKOB C oOllpee/leHHeM BepOATHOCTH
Be/IM4HHBI yliepba oT Hx Hactyrvienuss. OxuaaeMasi Be/TM4HHa SKOHOMHYECKOTO yiepba
OLIeHHBaeTCs C Y4eTOM LIeHbl TPaHCITOPTUPOBKH eAHHHLIBI PecypCoB 10 TOHHe/IIO; U3aep-
JKeK IO TPaHCIIOPTHPOBKE eMHHLIBI PeCYpCOB; YMeHbIIeHH 0ObeMOB TPaHCIIOPTHPOBKH
PecypcoB NMpH HaCTYI/IeHHH OTKa3a; IepHoaa BOCCTaHOB/ICHHUS TOHHe/IA; 3aTpaT Ha BOC-
CTaHOB/IeHHe TOHHe/Isl; KOMITeHCaLlMOHHBIX BbII/IaT MPeArPUATHAM, Y KOTOPBIX YXYAIIH-
/THCh 9KOHOMHYECKHe IoKasaTe/IH; I/1aThl, BO3Mellalolller SKO/IOTHYeCKHH yiiep6; Bepo-
ATHOCTH HacCTyI/IeHUs OTKa3a. /11 060CHOBaHHA SKOHOMHYECKHU 3(p(PeKTHBHOIO CpOKa
SKCII/TyaTalliH MOA3eMHbIX OOBEeKTOB Mpea/naraercs MpOBOAUTh CpaBHEHHe Be/TMYUHBI UX
OCTaTOYHOH CTOMMOCTH M OXHIaeMOro 3KOHOMHYECKOro yiepOa.

I'poBeaeHHble Hccea0BaHUA MOKa3bIBAOT, YTO C TOYKH 3PeHH SKOHOMHYECKOH 3¢pchek-
THUBHOCTH CPOK (PYHKLIMOHUPOBAHHS I10A3eMHBIX KOMMYHHUKALIMOHHBIX TOHHe/IeH 3HauH-
Te/IbHO MeHbllle, YeM C Y4eTOM TeXHHUYeCKHX BO3MOXHOCTeH. TakuMm o6pa3oM, A0Ka3aHa
HeoOX0AUMOCTb MPOBeZIeHHs OLIeHKH MepHoa 3KCIIyaTallii CUCTeMbl KOMMYHHKALIMOH-
HBIX TOHHe/sIeH 10 SKOHOMHYECKHM TIOKa3aTe/IsIM, YYHTBHIBAIOMINM H3MeHeHHe Be/TUYHHBI
BepoATHOTIO yiepba ¢ YBe/IMdeHHeM CPOKa SKCII/IyaTalliH 110A3eMHbIX COOpYKeHHH. Pe-
3y/IbTaThl MPOBEAEHHOTO UCC/1eI0BaHHUA MOIYT GbITh HCITO/Ib30BaHb /11 SKOHOMHUYECKOH
OLIeHKH TTepHOA0B 3KCIIyaTallud TOHHe/IeH U APYrUX M10A3eMHbIX TOPHBIX BIPaOOTOK.
KrroueBble c/toBa: moaseMHble COOPYXKeHHs, TOPHOe MPOU3BOACTBO, 3aTPaTHO-TIPHObI/Ib-
HOe HcC/1eqoBaHUe, CPOK SKCI/yaTalliM, SKOHOMHYECKHUIT yliep6, PHUCKH, SKOHOMHYe-
CKas 3(p(peKTHBHOCTb, OCTaTOYHasi CTOMMOCTb.

N 0OOCHOBAHHOIO  T/IAHHUPO-
a BaHMUsA 3aTpaT Ha MoaAepkKaHue
MOA3eMHBIX BBIPAGOTOK M COOPYKEeHHUI
B [IpoOLIecce MX 3KCIIyaTalry HeobXoau-
MO YUUTBIBATh BEPOATHOCTH BOSHUKHOBE-
HUSl [IOTIO/IHUTe/IbHBIX 3aTpaTt, KOTOphle
CBf3aHBI C PHCKOM IMPOM3BOACTBa. Pu-
CKH — 3TO BEpOSITHOCTb BO3HHWKHOBEHUS
yiepba B pesy/brate M3MEeHeHUs Mpo-
eKTHBIX [lapaMeTpPoOB TOPHOTO COOPY-
JKeHHf, BCeACTBHE Yero IPOMCXOANT
YaCTUYHOe WM TIO/IHOEe YHUYTOXKeHNe
MaTepHa/lbHBIX LIGHHOCTel, Heaorony-
YeHue MPOAYKLIMK WM YIYIIeHHe 3KO-
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HOMHUeCKHX BbIroa. Puck B noaseMHoM
CTPOUTENbCTBE  TpeACTaBaseT  CcoboM
KO/IMUeCTBeHHYIO OLIeHKY OIacHOCTH B
pe3ynsTate OCYILIeCTB/IeHHe TPOLIeCCOB
CTPOMTE/IbCTBA, SKCIVIYATalMU, PEeMOH-
Ta W PEKOHCTPYKIIMK TOI3eMHOT0 CO-
opyxeHusi. BosHUKHOBeHHEe PUCKOBOM
CUTYALIMK SKOHOMUYECKU TTPOSIB/ISETCS B
BO3HUKHOBEHUH 3KOHOMMUYECKOTO YIlep-
6a. BenunHa sKoHOMHYECKOro yiiepba
dopmMHpyeTcss M3 KOMITeHCAllMKM 3aTpar,
CBSI3aHHBIX C BBIM/IATOM OPraHU3ALIMsAM,
Y KOTOPBbIX BO3HHMKAaeT YXY/IIEHUE 3KO-
HOMHUECKHX TOKa3aTesielt B [epro BOC-



CTAHOB/IGHHS TOHHE/Isl, 3aTPaThl, CBA3AH-
Hble HeroCpe/ICTBeHHO C /HMKBHAIIMeH
OTKAa30B B KO/I/IGKTOPHBIX TOHHE/IAX MU
[OTIO/THUTE/IbHBIE 3aTpaThl, CBA3aHHbIE C
MIPYPOAOOXPAHHBIMH MEPONPUSTHSIMH.

Puck npeacraBasier coboit Bepo-
ATHOCTb TIOTEpH TMpearnpUsTHeM, CO0-
CTBEHHHKOM 4YaCTU CBOMX PeCcypCoB,
BEPOATHOCTb HeJOTO/MYYeH s YacTH A0-
XO/IOB W/ TOSIB/ICHNE AOTIONHUTENBHBIX
Pacxo/I0B B peaykTaTe OCYIIeCTB/ICHUS
orpenerieHHON IPOU3BOACTBEHHOM U
duHaHcoBoOM aeaTenbHoCcTH. C 3KOHO-
MMUECKOM TOUKM 3peHUs] PMCK paccMa-
TPUBaETCs, Kak CTOMMOCTHBIM (PakTop
yy PakTop HU3aepKeK, KOTOPHIM MOKeT
Mo/BeprathCst MpPeoOpa3oBaHUsAM, Kak
moBON 3KOHOMUYECKUit aktop. Pas-
BUTHE U (PYHKLHMOHUPOBAHUE MHOTHX
SKOHOMHYECKUX MPOIIECCOB XapaKTepH-
3YIOTCH Ha/lM4MeM 3/1eMeHTOB Heorlpe-
feneHHOCTH. B pesysisrate BO3HUKAIOT
CUTYaLIM{, He KMeIolle OAHO3HAaYHOTrO
pettenusi. CUTyalivs prCKa IPOsB/seT-
cd B c/1y4yae, Kor/a CYIIeCTBYeT BO3MOXK-
HOCTb KO/IMUYECTBEHHO M KauyeCTBEHHO
ornpeaenvTh CTereHb BepOSTHOCTH TOrO
WX WHOTO BapWaHTa PasBUTHA COOBI-
Tuii. TakuM 0OpasoM, CUTYaLIMKM PUCKa
COMYTCTBYIOT C/eAyIolNe YC/IOBHUA: Ha-
MUre HeorllpeneneHHOCTH; Heobxoau-
MOCTb BbIOOpa a/lbTepHATHBbI; BO3MOXK-
HOCTb OLICHWTb BEPOSTHOCTh OCYIIECT-
B/ICHMSl BIOHMPAEMBIX a/lbTepHATHB.

Hanuvuve HeomnpeneneHHOCTH Xapak-
TepU3yeTCsl PacyeToM OXKUaaeMbIX 3Ha-
YeHHI BepOATHOCTH M X YMHOMXKEHHeM
Ha Be/IMYMHY BO3MOXKHOIO IMOC/Ie/CTBYS
Y SIB/ISIeTCS YacCThiO 3aTPaTHO-TIPHUOBI/Ib-
HOro uccreaoBaHus [92], B KOTOPOM pu-
CKU eCTh OXMAaeMble MOTepH I10/1e3HO-
CTH, BO3HHUKAIOIIME BC/Ie/ICTBUE HEKOTO-
pOro COOBITUSI, MEUCTBUS W/ CUCTEMbI
nevictuit. [lesib TakOro sKOHOMHUYECKO-
ro WCC/Ie[IOBaHUsI COCTOUT B pacripese-
/IeHWH PeCypPCoOB TaKKMM 0OPpasoM, UTOOLI
C YU4eTOM BO3MOXKHBIX PUCKOBBIX MTOTEPb
MaKCUMH3UPOBAaTh MO/Ie3HOCTD /11 Bla-
fleqiblia Karurasna.

["'opHOE MPOU3BOACTBO OTHOCHUTCH K
KaTeropuu IIPOM3BOACTB ITOBBIIIEHHO-
ro pucka. B Hacrosiiiee Bpemsi ropHas
HayKa [OCTMIZIa YPOBHS, YCTaHaB/IMBAa-
IOIIETO 3aKOHBI M 3aKOHOMEPHOCTH pa-
LIMOHA/IbHOTO BeAeHHs TOPHBIX PaboT
B PAas/IMYHBIX TOPHOTEXHUUECKHX YCIO-
Busx. OOHaAKO K3-3a BBICOKOIO YPOBHS
M3MEHUMBOCTH, a TakXke HeorllpeneneH-
HOCTH YC/IOBHI BefleHHs TOPHbIX paboT
PHCK OCTaercs.

OlieHKa OXKHZaeMbIX BepPOSTHOCTEMN
TeXHHUYEeCKHX PHCKOB, BO3HHKaAIOIIMX B
npotiiecce OYHKLMOHUPOBAHUS 1013eM-
HBIX COOPVYKEHMM, AaeT BO3MOKHOCTb
MPUHUMATh YIpaB/IeHYeCKUe pelleHUs
[0 NoAAePKaHUI0 OOBEKTOB 3a paccMa-
TpUBaeMbIl Mepuoa HMX (OYHKLIMOHUPO-
BaHusA. OQHAKO TeXHUUECKUEe PUCKH He
TO3BO/IAIOT OLIGHUTb BE/INMYMHY 3KOHO-
MHYEeCKHX TI10Tepb OT BO3HHMKHOBEHHA
HeraTHBHBIX COOBITHM. [ToaTOMYy BO3HU-
KaeT HeoOXOAMMOCTh OLICHKH 3KOHOMM-
YEeCKHX PHCKOB U OIpeaesieHUsl BepOsT-
HOCTH Be/IM4MHBI ylilepba OT UX HacCTy-
r/ieHus. [loa 3KOHOMHUYECKHM PHCKOM
MIOHMMaeTCsl BEPOSTHOCTD [MOTepH Ipes-
MIPUSITUEM YaCTH CBOMX PECYpPCOB, HeaI0-
ronmyyeHre A0X0A0B H/IU ITOAB/IeHHe 10~
MO/THUTE/TbHBIX PACXOIOB B pesy/bTaTe
OCYILIeCTB/ICHUsI OITpee/IeHHON ITPOM3-
BOACTBEHHON W (DHMHAHCOBOM aefTellb-
Hocti. Oxuaaemas Be/WUYMHa I1OTEPb
MozKeT ObITh OfpesiesieHa, Kak Be/muruHa
yirep6a, 1o dpopmye:

Cymep6 =[(d - Cp) xqxt +S_+S +
+SIxP._, (1)

rae L] — LeHa TPaHCIIOPTHPOBKU eau-
HULIBI PEecypcoB IO TOHHermo, py6./
en.; C - V3AepXKM MO TPAHCIIOPTH-
POBKe elVHMLIBI pecypcoB, pyb./en.;
g — yMeHbllleHHe 06beMOB TPAHCIIOPTH-
POBKU PECYypCOB IPU HACTYIV/ICHUH OT-
Kasa, ea./ner, Mec.; t __ — mepuoa BOC-
CTaHOB/IeHUsl TOHHens, feT, MeC.; S —
3aTpaThl Ha BOCCTAHOB/IEHWE TOHHers,
py6.; S, — KOMIEHCALMOHHBIe BbII/IATHI
MIPeANPUATHAM, Y KOTOPBIX YXYAUIN/INCH
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—k— Oxugaemas BennuuHa ywep6a

BusaHHe 3KOHOMHYECKHX PHCKOB Ha niepHoa d)yﬂKH"OHHpOBaHHﬂ CHCTeMbI KO/I/TeKTOop-

HBIX TOHHe/eH

3KOHOMMYECKHe MoKasaTenu, pyb.; S, —
[/1aTa, BO3Mellalollas 3KOIOMMUeCKUIM
yep6, py6.; P — BepoATHOCTb HACTY-
I71IeHrd OTKa3a, A0/IN end.

Ha pucyHKe MokasaHo BAWSIHUE KO-
HOMUYECKUX PUCKOB Ha Teproa (pyHK-
LIMOHUPOBAHUS CHUCTEMBI KO/I/TIEKTOPHBIX
ToHHernelr. Touka mepeceyeHus 3arTpar,
XAPaAKTEePU3YIOIIUX OCTAaTOUHYIO CTOM-
MOCTb OCHOBHBIX (DOHAOB, W Be/IHUKHY
yiep6a, HaxoaUTcs Ha 25-netHeM me-
puoae (OYHKLIMOHUPOBAHWS CHCTEMbI
(rourka 6e3ybHITOUHOCTH). 3a Tpenena-
MM 3TOTO Meproaa HeobxoarMa 3aMeHa
BCel CUCTeMbl KO/I/IeKTOPHBIX TOHHE/IeH.

[ TpenenvHbIit Ke CpOK PYHKLIMOHUPOBa-
HHS CMCTEMBbl KO/I/IGKTOPHBIX TOHHEsIei
10 TeXHUYECKUM BO3MOMKHOCTSM MOKET
coctaBasath 35-40 ner. Takum ob6pa-
30M, C TOYKH 3PEeHHs 3KOHOMMHUYECKOM
3¢ PEeKTUBHOCTH CPOK (HPYHKLIHOHUPO-
BaHMsA MMOA3EMHBIX KOMMYHUKALIMOHHBIX
TOHHenen cocraeaser Ha 10-15 ner
Menblie. CrienoBaTenibHO, OLIGHKY I1e-
pyUoda 3KCI/IyaTallik CUCTeMbl KOMMY-
HUKALMOHHBIX TOHHe/Iel HeoOX0oaruMo
[MPOBOAWTh MO SKOHOMHUYECKHM [TOKa3a-
Te/siM, YUUTHIBAIOIIMM H3MeHeHUe Be/u-
YMHBI BEPOATHOTO VilepOa ¢ YBeandeHu -
eM CPOKOB 3KCII/IyaTallui TOHHe/eH.
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ESTIMATION OF ECONOMIC DAMAGE DURING OPERATION OF UNDERGROUND FACILITIES
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Subject of work is determination of probabilistic size of the economic damage arising in the course of
functioning of underground communication tunnels.

The purpose consists in carrying out an assessment of the period of operation of system of communica-
tion tunnels from the point of view of economic efficiency. The assessment of the period of operation of
underground constructions is offered to be carried out as taking into account technical, and economic risks
with definition of probability of size of damage from their approach.

The expected size of economic damage is estimated taking into account the price of transportation of unit
of resources on a tunnel; costs for transportation of unit of resources; reduction of volumes of transportation
of resources at refusal approach; period of restoration of a tunnel; costs of tunnel restoration; compensation
payments to the enterprises at which economic indicators worsened; the payment indemnifying ecological
loss; probabilities of approach of refusal.

For justification of economically effective term of operation of underground objects it is offered to carry
out comparison of size of their residual cost and expected economic damage.

The conducted researches show that from the point of view of economic efficiency the term of function-
ing of underground communication tunnels is much less, than taking into account technical capabilities. Thus,
need of carrying out an assessment of the period of operation of system of communication tunnels on the
economic indicators considering change of size of probable damage with increase in term of operation of
underground constructions is proved.

Results of the conducted research can be used for an economic assessment of the periods of operation of
tunnels and other underground excavations.

Key words: underground construction, mining industry, cost-profitable research, service life, economic
damage, risks, economic efficiency, residual value.
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