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CHUKEHHE BJIHAHHUS ®OPMBI IOINNEPEYHOI'O CEYEHHWS I'OPHBIX
BBIPABOTOK HA YCTOMYHBOCTH OCHOBHbBIX HECYIIIUX DJJEMEHTOB
KAMEPHBIX CHCTEM PA3ZPABOTKH 3A CYET [IPUMEHEHUWSA
KOMITEHCALIMOHHBIX ITIOJIOCTEHA

Besonacroe v adupexTiBHOE PYHKIHOHHPOBAHHE KAMEPHBEIX CHCTEM pa3paboTKH B
3HAUMTENBHONH Mepe 3aBHCHT OT HAY4HO-000CHOBAHHOIO BbIDOpA MAPAMETPOB OCHOBHBIX
HECYIIHX 3IeMEeHTOR — MexaykamepHbex neaukor (MKID) u notonouns, a Takike pazme-
poB 100BIYHEIX BRIPAOTOK. DTOT BOIPOC CTABMTCS OCOOEHHO OCTPO, KOT/A peub HAET 00
obecrniedeHMH JUIMTEIbHOR YCTOHYMBOCTH BbIpabOTAHHOIO NpPOCTPAHCTBA B BHAY €ro
nanpHeHIIero MCnoib30BaHUA B HapoOHOXO3sHCTBeHHBIX nenax. Ilogobnas cuTyaums
HMECT MECTO INpH MOAZeEMHOA HGGH"-IE IMMTHIBHBIX HABECTHAKOR B KI}HM}-’.

Jo nagana 90-x rogoB A00bYa €CTECTBEHHOTO CTPOMTEILHOIO KamHs B KphiMy Be-
Jlach IPEHMYIIECTBEHHO OTKPRITEIM crnocoboM. OHaKO B HACTOALNEE BpeMs HAOMKEH 3a-
TMpeT Ha CO3JaHHE HOBLIX TEXHOIONMYECKHMX OTBOIOB IOA Kaphepkl. Ilepexon Ha moazeM-
HYIO ﬂﬂﬁblq}’ NHJIBHBEIX HIBCCTHAKOE KFEIME cran Haubonee PAITHOHATEHBIM PEIIICHHEM,
HANpapIeHHbIM Ha COXPaHeHHe MPHPOAHEIX ITaHAAa(TOB i 3KOI0IHYECKOr0 PABHOBECHS B
ITOM YHHKanbHOM peruoHe. K ToMmy e, BpIpabOTaHHOE NPOCTPAHCTBO B MACCHBE IIOT-
HBIX MPAKTHYECKH HE TPEIIHHOBATHIX H3BECTHAKOB Ha HeDOJBIIOH rIyOHHE MpeCcTaBIAeT
co00 TIpeKpacHyI cpefy I pasMelleHHs HAPOJHOX03AHCTBEHHEIX 00BeKTOB pasnnYHO-
ro Ha3HAYEeHHUs.

Perennio Bonpoca 000CHOBAHMS palMOHAIbHBIX NapamerpoB MKI] u noTonouus, a
TaKKe pa3MepoB Kamep, obecneunBalOKX, ¢ ONHOH CTOpOHE], OesomacHoe H 3ddexrnBHOe
BefeHHe JOoOBRMHBIX padoT, a Takke YCTOHYHBOCTH BHIPADOTAHHOIO NPOCTPAHCTBA B TEUCHHE
JAHTENEHOIO BPEMCHH, C ﬂp}’fﬂﬂ — MHHHMAIBHEIE TIOTEPH IMMNIE3HON0 HCKOMAEMOTO B HE-
Jpax MocesIleHsl paboThl HeKoTOphIX Hecnenosarenei [1-3 u ap.]. Onrako npemaraeMbie B
HHX pPEKOMEHTAITHH CROJIATCA K DﬁDﬁH.I,ElEGLT.lHM 3ABHCHMOCTAM, MPHMEHHMEBIM B ¥3KOM [THATA-
30HE IOpHO-TeonorHyecKux yeiosril. K Tomy ke octaercs Oe3 10/BKHOTO BHAMaHKS DOJbLIOE
KOJIMHECTBO BIHAIOIIMX HA YCTOHYHBOCTE IOPOJHOTO MaccHBa (hakTopoB.

B obuieM BHae, BCE METO/MKH pacHeTa YCTOHUHMBOCTH OCHOBHEIX HECYILUHX 371€-
MEHTOB KaMepHBIX CHCTEM pa3pabOTKH, KaK IpaBH/I0, CBOAATCS K PEIIEHHIO ABYX B3aHMO-
3aBHCHMBIX 3a/1a4, a UIMEHHO: onpeenernio aeficTryromux 8 MKLI 1 notosounse Hanps-
JKeHHH uiM Harpy3ok ( P ) U CpaBHEHHIO ¢ COOTBETCTBYHOIMHMH Npe/e/ibHbIMH 3HAUCHH S~

mu (N ) nocpencreoM koaddunmenTa sanaca NpoYHOCTH (£ ):

Z= N - (1)
P

HauGonee anexBaTHEle pesyabTIaThl IpH onpeneneHnn Harpyskn Ha MKILL B ycno-

BHSIX NOI3eMHOI paspabOTKH NMHIBHBIX H3BeCTHAKOB KpbMa naeT moaxoll, NMPEealoiKeH-
uetii  JLS. IMapueBckum W modyumsiiuii pasBHTHE B COBMECTHBIX paborax ¢
A.H. Ilawenxo. TTpy 2TOM MCHONb3YeTCs AaHATUTHYECKOE PELIEHHE J/Is BRIPADOTKH KpY-
rosoro ouepranus. BiusHue cocelHUX BbIpaOOTOK YYHTBIBAETCHA C MOMOLUBIO NMPHHLANA
CYNeprosuiuy, Brepsbie npumenenHoro ILM. LumbGapesndem. Ornnune Gopmbl Kamep
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YEHUA 20PHBIX BbIPABOMOK...

OT KpYI/IOH YYHTHIBACTCA NYTeM BBENCHHA KOS((HIMEHTA KOHUEHTPAUMH HANPAKCHMI
k . Takum 06pa3om, ¢ OCTATOYHOMN 14 NPAKTHUYECKHX IeJiell TOYHOCTBIO Harpy3Ka Ha le-
JIHK unpenmmmﬂ CHEOYHIHM BbI"pHJK'BHHBH:

1+4-m+2-m’
2-ml+m) ’

PRy b (2)

rae b, — uIMpHHA UeUKa, M =b—", b, — mMpHHa Kamepsl.
&
C yyerom ocobeHHOCTell cHcTeM NoA3eMHON pa3pabOoTKH NHIBHBIX H3BECTHAKOB
Kpeima asropom paGotsl [3] mpemnoxena qopMyna ans onpemeineHus xosdduuuenta
KOHILIEHTPALIHK HAllpsKeHHH & B cremyroliem Buje: ;

i

k=1+0. Iz:!n%", (3)

rae h — BBICOTA KaMeps! (LeaHKa).

AHanu3 BhIpaxeHHs (3) MOKa3kIBAET, YTO BTOPOE CIAracMoe MpelcTaBiseT coboil
NpHpalleHHe K Harpyskam, AEHCTBYIONIHM Ha LENHK, 0T KOHLUEHTPALHH HAMNPSHKEHHH B
OKpPECTHOCTH ELI]:)E.ﬁDTDK C IMOINEPEYHRIM CEUCHHEM, OTIIHYHLIM OT KPVITIIOTO, ”]}aKTH"iE-
CKHil OMBIT MOKA3LIBAET, YTO MMEHTCH NYTH CHHIKEHUS 110100HBIX KOHIEHTPALHA Hanps-
HEHHH B IPUKOHTYPHOM MACCHBE.

TexHonorus 100BMH MUIBHOTO U3BECTHAKA TAKOBA, YTO HA KOHTYPE OYHCTHBIX BHI-
paboToK KamMHepe3HbIM 000pYI0BaHHEM OCTARIAIOTCA MPOMMIEI HEKOTOPOH rryOHHEL Ps-
JIOM HcciaenopaTened ObLIO 3aMedeH0, 4TO ITH MPONHIL OIArONpHATHO BIMAIOT Ha yc-
TOHYHBOCTH BMEIIANOINEro NopojHoro maccusa [4]. OueBHIHO, OHH HIPAKOT POJb KOM-
NEHCALHOHHEIX II00CTEeH, CHHKAIOIIHX KOHIIEHTpAIlHH HANPAKEHHH B OKPECTHOCTH BEI-
paboTok M, clefoBaTeqbHO, MOBBINAKIMX HX ycToiunBocTe. M3yuenue zakoHOMeEpHO-
CTeH MepepacnpefcicHud HanpAKeHHH B MacCHBE TOPHBIX MOPOJ IO JEHCTBHEM KOM-
NEHCAIHOHHEIX [ONOCTEH H PALHOHAIHIANHA [NapaMeTpOR TMOCICIHHK MO3BOIHT MdAKCH-
MaJBHO YBEIHYHTE 3TOT 3D (eKT.

B HAacToAllee BpeMA KOMIIEHCAIIHOHHBIC IMOJIOCTH [IPHMEHAIOTCA, B OCHOBHOM, 14
BOCHIPHATHA HEYNpyrux gedopmanuii koHypa BHIPabOTOK B HEYCTOHYMBBEIX crabomera-
MopduanpoBaHHEIX Topoaax [5 u ap.]. J[1d mOBBIIIEHHA YCTOHYHBOCTH MacCHBa yCTOHYH-
BHIX TOPOJ, BMeIaiomeM BEIpaboTkH, 5TOT cniocod He Hemomb3yeTes. OQHAKO, CHHKEHHE
KOHUEHTpPALKH HApsKeHHH B MPHKOHTYPHOM MACCHBE, BEI3BAHHBIX HEYCTOH4MBOH (op-
MOH IONEPeYHOro ceuyeHns BRIpaboTOK, MyTeM MPHMEHEHH: KOMIIEHCAHOHHbIX MOJIOCTEH
[MO3BOMKT 0G0CHOBAHHO YMEHBIIMTE 3HAYEHHE KOadpunueHTa k B BRIpAXKEHHUH (2) H, ClIe-
JIOBATENIbHO, CHH3WTh BENMYMHY JICHCTBYIOIIEH Ha LEIUK Harpy3kd P . Ecid BenH4YHHA
3anaca MpoYHOCTH Z B BEIpakeHHH (1) yOOBIETBOPAET YCIOBHAM paspabOTKH H Jalib-
Hejieii sxkcnayarauy BeIPaboTaHHOTO TPOCTPAHCTRA, TO BO3MOKHO CHHIKEHHE HEeCyIIeH

cnocoOHOCTH HenuKos N, 3a cHeT YMEHBIUCHHS HX PasMepoB TakHM obpazoM, 4TODEI

JHaYeHHe 7 He HIMEHHIOCH.

Takum obpazoM, obocHOBaHHE PAUMOHAIBHEIX [1ADAMETPOR KOMIICHCALHOHHBIX I10-
JIOCTE B BUAE 1IENEBLIX [IPOMKIOB, 00ecrneuHBAIONIMX MAKCHMATBHYIO YCTOHYHBOCTE OCHOB-
HBIX HECYIIMX 3JIEMEHTOB KAMEPHBIX CHCTEM pa3paloTKH npH J00bIYe MHIBHOTO H3BECTHAKA
SARIIAETCA aKTYAnkLHOI 3anageil. JUs pemenns 510 3a1a4i ObUIO MPOBEIEHO MATEMATHYECKOE
MOJIETMpOBaHne ¢ nomoutsio nporpammel Underground, peammsyiolied METOAbI MPAHHYHBIX
neMeHTOoB. Pe3ynbrarsl Hece10BaHKi MPOILUTH NMPOMBIIUIEHHOE HCBITAHHE.
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CHudiceHue 61UAHUA OPMbL NONEPEYHO20 CEYEHUS 20PHBIX 6bIPABOMOK ...

B paGote |6] 114 0IMHOYHOH KaMepbl B YCTOHYMBLIX MOPOJAX MOKa3aHo, 4To KOM-
HNeHcalHOHHEIE MTONOCTH B BH/E LIENEBLIX MPOMHIOB HeOOX0AHMO pacnosjarate B HanMe-
Hee YCTOHYMBBLIX 30HaX MOPOJHOIO MAacCHBa, a BHYTPH CO3/aBaTh NABJIEHHE HEKOTOPOM
BeJIHYHHEL

Jlns kamMepHoi CHCTeMBI pa3pabOTKH NMpeJBapHTENbHO ObUIO BBIIOIHEHO HCCIENOBA-
HHE BIMAHHS KOJIHYECTBA COCENCTBYIOIIMX KAMED H MX BBICOTHI, COOTBETCTBYIOMIEH MOILIHO-
CTH 3AIEXH, HA YCTOHYHBOCTE OCHOBHBIX HECYIIMX IE€MEHTOB. [IpH aTOM moOATBEpAHIMCEH
pe3y/bTaThl HCCIENOBAHHA JPYTHX aBTOPOB O TOM, YTO HA HANPSKEHHO-Ae(opMUpOBaHHOE
COCTOSIHHE [10POJHOTO MACCHBA B OKPECTHOCTH KaMephl HaHOOJLLIEE BIHAHHE OKa3bIBAIOT
IBe coceqHue. BenwdHWHa AEHCTBYIOLIEH HArpy3kH ¢ H3MEHEHHEM BBICOTHI KAMED BO BCEM
[MATIa30He 3HAYEHHIT, COOTBETCTBYIOIEM TOPHO-TeONOrHYecKiM ycnoeuam Kpeiva namens-
ercs B npeaenax 20%. Mexona u3 sroro, ObLla cocTaBlieHa pacdeTHas CXeMa, NoKasaHHas Ha
puc. 1. BausHHe KOTHYIecTBa KaMep W UX BEICOTHI, OTIHYHBIX OT COOTBETCTBYIOLIHX Napamer-
POB PacueTHOM CXEMEI, TIPEANaraeTcs YIHTEIBATE MYTEM YMHOMKCHHS BEIMYMHBI ACHCTBYIO-
el B OCHOBHBIX HECYIHX IEMEHTAX Harpy3KH, [ONYHEHHOH MO pacyeTHOH CXEME, Ha KO-
spduument K, . 3nauenne xoaphuurenra K, npuseaeHo B Tadir.l.
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Puc. 1. Pacuernas cxema KaMepHOil cHeTeMbl pa3paboTKH NpH MCCIEJ0BAHUH BAWAHWA NapamMer-
POB KOMNEHCALMOHHBIX MONOCTEH HA YCTOHYHBOCTE MOA3EMHBIX COOPYHEHHH

McKkoMBIME NTapaMETPaMH KOMIIEHCAITHOHHBIX MOJI0CTel ObLIH: OPHEHTALIMA B NPO-
crpanctse (., ), atnHa (1) u BenMuuHa BHYTpeHHero aAasiaenus (F, ). Ouenka HanpsKen-
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uo-,qqhopquonammm COCTOAHMSA BMCIAIOUIEr0 MACCHBA NPOH3BOMM/IACH 11O TOHEHHOMY
KPHTEPHIO ClIelyOmnM 00pasoM.

- Hexotopas 001acTh N0poHOro MaccHBa B OKPECTHOCTH PacCMaTPHBAEMON CHCTe-
MBI pasﬁnnanach CeTKO# ToYeK OOBIIOH NIOTHOCTH, B KAXK/IOH H3 KOTOPLIX OTpe/e/IsaInch
NeHCTBYIONINE HANPSIKEHNS, & HAa OCHOBE HX — DKBHBAJICHTHOE HAaNpseHHe o, 1o Qop-

myne A.H. llamenko. DKBUBATCHTHOE HANPIKEHHE B Kax/I0# TOYKE CPaBHHBATIOCH C TIpe-
JIeNIOM TPOYHOCTH M3BECTHAKA HA OJHOOCHOE CaTHe R, YMEHbBIUCHHBIM Ha BEJHUHHY

CTpYKTypHOro ocnabsnenns K . a Takike Ha BETMYHHY KO3((QHIHEHTA, YYHTHIBAIOUIETO

JUTHTEILHYIO TPOYHOCTE H3BecTHAKOR K, = 0.73, cnenyomum obpazom:

BTl
Ut‘ ; K.h.r:

= (4)

PexoMeHIalWK MO ONpeleleHHI0 BelMYHHBI CTPYKTYPHOrO ocnabieHus MaccHBa
JUIs YCIIOBHET MATBHEIX H3BecTHAKOR KpbiMa npueenens: B pabote [3].

Tabaunna 1. 3naqenns kosdduumenta K, = B 3aBUCHMOCTH OT BBICOTBI M KOJMYECTBA Kamep

: h 10 15 20 25 30 35 40 45 50 55
3 I 0.949 | 0982 | 1.015 | 1.046 | 1.075 | 1.104 | 1131 | 1.156 [ 1.181
5 1.033 | 0981 | 1.015 | 1.048 | 1.081 | L.111 1.14 Bk e BT
7 1.045 | 0992 | 1.027 | 1061 | 1.093 | 1.124 | 1.154 | 1.182 | 1.209 | 1.235
9 1.052 | 0998 | 1.033 | 1.067 | 1. b5 1 alw 1189 | 1316 | 1242 |
11 1.0s4 | 1.000 | 1.036 | 1.07 O s Ted | ser | 1.219 1245
sG] 1003 [ 1.037 [oTre] 1104 | 1136 | Ld6s | 1.194 193 1.247
>13 | 1.06 1.006 | 1.041 | 1.076 | 1.108 1.14 R 98 | 1926 | 125

B Touke ¢ HaUMeHbLIMM 3HaYeHHeM Koapduimenta K = K | yCTORYHBOCTE Mac-
CHBAa MMHHMANTLHA. B cnyuae cucreMbl Kamep 0e3 KOMIEHCAIIMOHHBIX [TOJIOCTEH 3TO 3Ha-
YeHHe NPHHUMAasIoCh 3a stalonnoe K . =K . C HHM cpaBHHBATHCH 3Ha49eHHA K|

I

T10=-

min *

MyueHHBIE [l CHCTEM Kamep ¢ pasiM4HBIMH MapaMeTpaMy KOMIIEHCAIHOHHBIX MOJIOCTEH.
Ecnu Bemonusnocs yenopwe K' o > K° B KOJTHYECTBO TOYEK, B KOTOPBHIX HAOJIHOAAIOCH

min min
Heynpyroe aedopmupoBanue Maccupa (K <1), He yBenHYMBI0CH, 3TO 03HAHAIO, 4TO
KOMIEHCAIMOHHBIE TTONOCTH ¢ 3aaHHBIMK [1apaMeTpaMH MOBLIIAIH YCTOHYHBOCTE BME-
HAKIIETD MOPOJHOTO MACCHEA.

HMcenenosanus GbUIH MPOBENEHE! JUIS PA3IHYHBIX (QH3HKO-MEXaHMYECKHX CBOHCTB
BMEIAKOLINX NOPOJ H TOPHO-TEXHHYECKHX YCJIOBHH, COOTBETCTBYIOIIHX YCIOBHAM NOA-
3eMHOMN paspaboTki MUIbHEIX H3BecTHAKOB Kphiva. belIo BEIABIEHO, YTO OCHOBHOE BJIHA-
HHE Ha napamMeTpbl KOMNEHCAIHOHHBIX MOJOCTEH OKA3bIBAlOT BEPTHKAIBHAA COCTABIISAN-

LUas €CTECTBEHHOrO MO HANpsDKeHuH o | = yH . koadduuuent [lyaccona | 1 oTHOMIE-
HHE Mpejena NpPOYHOCTH MOPO/ Ha pacTshkeHHe R K mpeeny MpOouHOCTH MOPOA Ha CiKa-
R

THE w:?".

c

OpueHTalMs NPOITHIOB B NPOCTPAHCTBE (YroJl o) NPaKTHYECKH HE 3aBHCHUT OT Ia-

paMeTpoB © . K. Y H MOWKET NpHHHMATE moboe 3HayeHHe U3 CAeIYIOLIEro qHarna3oHa:
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CHudMceHUe SIUAHUSL (OPMBI NONEPEHHO0 CEHENUA 2OPHBLX GhPABOMON ...

Foaa e i e o o (3)

JlnuHa NPONKIOE JIHHEHHO 3aBHCUT OT MAPAMETPA M OLIPEUEISETCS CHEAyIOMEi
IMIHUPHUECKOH 3aBHCHMOCTERIO!

=17 +20% = (3,12y — 0,14) + 20%, (m). (6)

BenuunHA BHYTPEHHETO JIABJICHHS B MPONHIAX HETHHEHHO 3ABMCHT OJHOBPEMEHHO
OT TPeX mapamerpoB o, . M. . Jlis onpejencHus CpelHelH BEliYHHbl JaBISHUA B NPO-

MHIaX Mo pesyibTaTaM HCCe0BaHHH NnocTpoeHa HOMOTpaMmMd, [NPHECICHHAA Ha pPHE. 2
(dakTHYecKoe 3HAUEHHE BEIMYHHEL BHYTPCHHETO MNABIEHHA MOMKET HaXOOHTRCA B ClIe-
OYHIOeM JHAMMa30He B 3dBHCHMOCTH OT HAHJEHHOT O 110 HOMOTpaMME CPENHETO 3HAMEHH.

Sl T =1 (7)

0,27<p=0,30

0.08<y=0,1

0,1 =w={ 16

G O5=ilE T 0.7 kA BUTE PR R e L e AT R R e 1 ul 1 4 5 (i 7

Gy Mlla
Cxema noJb30BaHus

Y | aano)

W lanal

/

G!I,_'I:LHL‘II P " {oTeeT)
PHE. 2; H{‘.IML}['[.IE{MM& oana onpeicneHHA CpC,EIH'E'ﬁ BENHWYHHEI EI[}"TF!EHHCI‘L‘F AABNEHHA B NPOMNA-

nax P B 3aBMCHMOCTH OT BEPTHKAIILHOM COCTABNAIOLIEH ECTECTBEHHONO MO HANpA#KEHHA

o, . koadduunenTa [lyaccona [ M koadduumenTa
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Chuoicente GIUAHUA OPMbL RONEPEYHOR0 CEYEHUA 2O0PHBIX BEIPABOMOK ...

HpHM&HEHHE KOMIIEHCAIMOHHBIX [IOJ0CTEH ¢ IIPHBENCHHBIMHA BEILIC IIapaMeTpaMu
MO3BOJIAET N00MTHECA CHHMKEHHA KGHHEHT]J&HHﬁ HE‘LIIIJ'H}KEHHﬁ BO BMENIAKIIEM [MOPOIHOM

MaccuBe, BEMHUHHY KOTOPOro yAoOHO OLEHHBAThH C MOMOILK Kodhduumenta oTHOCH-
TENBFHOTO CHHMKEHHS KOHLEHTPALHH HalpaKEeHUH:

e
G
K ®)

(5

3unadgeHne AK HeIHHEHHO 3aBHCHT OT KoaddhuiHenta [lyaccona p u kosddmun-
eHTa \f . DTa 3aBHCHMOCTD IIPHBE/ICHA Ha pHC. 3.

0,3

0,27 O 30%-40%
B 20%-30%
W1 0%-20%
M 0%-10%

0,08 0,1 0,125 0.16
W

Pue. 3 3aeucumocTb koadduumenta AK oT PH3HKO-MEXaHHYECKHX CBOHCTR
MHIBHEIX HIBCCTHAKOB

C yueToM AK MOXKHO CKODPEKTHPOBATh BhIpaxkeHHe (3) cieayromM 00pasom:

=T+l

é’n%‘-(l—ﬂ.ﬁi]. (9)

Tak kak 3Hauenne AK Golblie HOMS, TO 3HAYCHHE k , MOJYYEHHOE IO (opmyle
(9) Gymer Bcerma MeHBLIE 3HAYEHHs, MOIydeHHOro no (opmyne (3). CooTBeTCTBEHHO
YMEHBIINTCS U Be/HYMHA AeficTByiouell Ha nenuk Harpy3ku P . Ilpn HeusMeHHOM 3nave-
HUH Ko>(GHIEEnTa 3anaca NPOYHOCTH Z MOXKHO CHH3HTB BEMYHHY Hecylei criocodno-
CTH HennKa N, 3a cYeT YMEHBIISHH:A €ro pasMepoB H, CIe/0BATE/ILHO, [IOBRICHTE K02-

(UIMEHT H3BNCHECHHA [OJIE3HOI0 HCKOIIAeMOTo.

KoMmeHcanHoHHbIE TOI0CTH ¢ PEKOMEH/IYEMBIMH NapaMeTpaMy OBIUTH NPUMEHCHD!
NPH NPOEKTHPOBAHMA H CTPOHTEILCTRE OBOIIEPPYKTOXPAHHTHIIA «bem-tepexy (KpeiM) ¢
NONMYTHOH H0OLIYEH MUILHOIO KamHs. 33 CUET YMEHLLIEHHS IMHPHHBI MEHKIYKAMEPHBIX
e/IMKOB GBI oBLIeH Ko3hPHIMEHT H3BIeUeHns Ha 12%, DKOHOMHYECKHH a(ppexT co-
ctaBun 158 TrIC. TpH.

Taxum obpazom, Gbina peniena aKTyankHas 3ajada obOCHOBAHHS [1APAMETPOR CTI0-
coba MOBBINEH s YCTOHYHBOCTH rOpHEIX BEIpaboToK, 00pa3oBaHHBIX MPH MOJ3eMHOH 10~
OEIMe MHABHEIX H3BECTHAKOB B KphIMY, ¢ HENbI0 MX JanbHEHIIETO HCIONB30BaHMA 1A pa-
3MEIEHHS PA3IHYHBIX HAPOIHOXO03AHCTBEHHBIX OOBEKTOB.
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OcHogHble MEHOeHYUN PAZEUMUA MEXHON02UU COOPYIHCEHUA BEPMUKANBHBIX CINEBOOE ...
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OCHOBHBIE TEHJAEHUHWH PASBUTHA TEXHOJIOI'HH COOPYKEHHSA
BEPTHUKAJIBHBIX CTBOJIOB HNIAXT JOHBACCA

BepTUKaibHBIE CTBOJBL ABIAIOTCA YHHKAIbHBIMH HHMKEHEPHBIMH COOPYMKEHHAMH
no Macutady M CI0KHOCTH pelIaeMBIX TEXHUYECKUX 3a1a4 NpH CTPOMTENBCTBE H 3KC-
nayarainud maxt, [Towck u paspabGorka 3Q(eKTHBHBIX HanpaBieHHH COKpalleHHA
NPONOIIKHTENLHOCTH CTPOHTENBCTEA BEPTHKANBHEIX CTBOIOB H CHHIKEHHS Pacxo/loB
MaTepHaNbHO-TEXHHYECKHX PECYPCOB ABNAETCH AKTYanbHOH HAay4YHO-TEXHHYECKOH
npobnemoii, uMelouieii 0codo BaxKHOE HAPOAHO-X034HCTBEHHOE 3HAYEHHE B CBA3H C
OCTpPO#l HEODXOAMMOCTEI PEKOHCTPYKIHH H PasBHTHA YTOJBHOH NPOMBILUJIEHHOCTH
YKpauHElL.

OcoBeHHOCThIO COBPEMEHHOTO PA3BMTHS YTONBHOH NPOMBIIUICHHOCTH JlOHEIKOro
faccelina aBaseTcs HEOOXOIHMOCTE CTPOMTENBCTBA H PEKOHCTPYKIHH LIAXT [IPOH3BOJCT-
BEHHOH MOIHOCTLH) HECKONLKO MHMIINMHOHOBR TOHH B roj Iiad paapaEGTKH YIOJIEHBIX ILNa-
cToB Ha Donblux riayOMHAX, 4TO NOBIEHET 3a CO00H yBeNHYEHHE MPOACIKHTENBEHOCTH
CTPOUTE/ILCTBA U CMETHOMH CTOMMOCTH, YCJIOKHEHHE TOPHO-TC0IOTHYECKHX YCIIOBHH.

CoopyseHne BepTHKAIBHEIX CTBOMOB IIPH CTPOMTENLCTBE H PEKOHCTPYKLHH LIAXT
ABasgeTcs HaubosIee NMPOJOKHTENLHBIM H TPYIOEMKHM nporeccoM. Ha BEIMOIHEHHE 3THX
paboT npuxomutes ot 40 no 50% obimero Bpemenn 1 10 30% cMeTHOH CTOMMOCTH CTPOH-
TENBCTEA LIAXTEI.

[Tpu 3TOM 3aTpaThl BpeMEHH HA COOPYKEHHE KIETEBBIX H CKHIIOBBIX CTBOJIOB, C KO-
TOPBIX HAYMHAETCA CTPOMTENBCTBO 110 CPABHEHHIO ¢ BO3AYXONOJAMMMHU ((PraHrOBBIMH)
COOTBETCTBEHHO BhIlle Ha 24...27%.

OTO NOATBEP:KIAET, YTO OONBIIMM pE3ePBOM COKpalleHHs NMPOAOKHTENLHOCTH
HJIH PCKOHCTPYKIHH axThl ABJIHACTCH }’CKDPEHHE COOPYHEHNA CTBOJIOB, obecnednBar0-
LIHX PA3BHTHE (PPOHTA FOPHONPOXOIHECKHX PabOT B LEIOM.

CokpalieHie NpOJOKHTENBHOCTH COOPYKEHHA BEPTHKAIBHBIX CTBOJIOB MOKET
ORITH JOCTHIHYTO 6.']1':1!'{_1;[2][)“ YCKOpPEHHOMY BEIMOIHEHHID KKIOrQ 3Tana CTPOHTBJTLETEH
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