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OITPEAEJEHME ITPOU3BO/UTEJIBHOCTHU KAPBEPA 110 PYJIE IS
PA3/IMMHbBIX BAPUAHTOB PA3SBUTUSA 'OPHBIX PABOT

© S. Lutsenko

DETERMINATION OF AN OPEN PIT PERFORMANCE BY ORE FOR
VARIOUS METHODS OF MINING OPERATIONS DEVELOPMENT

BeinosiHeH aHanu3 CyleCTBYIOIIUX MCCIEI0BaHUI B 00JIaCTH ONpeieNeHus IPOU3BOAUTEIBHO-
CTH KapbepoB IO pyJe B Cilyyae pa3padOTKU KPYTONaJAOIINX MECTOPOXKICHUN Mpearoaraen
IEPEMEHHOE HaIlpaBJICHUE YIIyOKU. YCTaHOBJIEHO, YTO IPOM3BOJUTEIBHOCTh Kapbepa MO pYAE,
HEOOXOMMO ONPEENATh UCXO/I U3 UHTEHCUBHOCTH OTPaOOTKHU OTNEIbHBIX YYaCTKOB paboueil 30-
HBI Kapbepa, KOTOpasi COOTBETCTBYET YCTAHOBJIEHHOMY MOPAAKY OTPaOOTKH YCTYIOB IPHU 33aHHOM
HalpaBJICHUH Pa3BUTHUS TOPHBIX padoT.

Bukonano anami3 iCHyIOUHMX JOCTIIKEHb B 00JACTi BU3HAYEHHS MPOAYKTHBHOCTI Kap'epiB 3a
PYIOI0 Y BUIIAJIKY PO3POOKH KPYTOCIAAHUX POIOBHIL, 110 NPUIYCKAE 3MIHHUI HANpPsIMOK MOTIHO0-
JeHHs. BcTaHOBIIEHO, 10 MPOIYKTUBHICTH Kap'epy 3a pyJ0r0, HEOOXiTHO BH3HAYATH BUXOASYH 3
IHTEHCUBHOCTI BIAMPALIOBAHHS OKPEMUX IUISTHOK pOOOYOi 30HU Kap'epy, sika BIANOBIJAE BCTAHOB-
JICHOMY MOPSAJKY BIIIPALOBaHHS YCTYIIB IIPH 3aJaHOMY HANpsIMKY PO3BUTKY FPHUYHUX POOIT.

IIpo6iema u ee CBSI3b ¢ HAYYHBIMH U MPAKTHYECKUMU 3a1avyamMu. [Ipu npo-
CKTUPOBAHUHU KaphePOB OOJIBIIIOC BHUMAHHUE YJEISCTCS YCTAaHOBICHHUIO MPOU3BOIHU-
TEJIBHOCTH T10 TOJIE3HOMY MCKOIMaeMOMy. JTOT (paKTOp 3HAYMUTEIBHO BJIMSICT HA BCE
OCHOBHBIC TEXHHUKO-I)KOHOMHUYECKHUE TIOKa3aTeIn pa3pabOTKH MECTOPOXKICHUS: cebde-
CTOMMOCTh JTOOBIUM W YJCNIbHbIC KalHMTadbHBIC 3aTpaThl, BpeMs OTPAOOTKH MECTO-
POXICHHSI U COOTBETCTBEHHO TOJYYSHUS TOJIE3HBIX HCKOIMAEMbIX U MPUOBLIL OT MX
peayii3anuu  T.1.

[Tpou3BOIUTETLHOCTh MOXKET OBITh MPHUHSTA, HAMPUMEpP, B COOTBETCTBHU CO
CIIPOCOM Ha CBIPbE, HO MPH STOM BeChMa aKTyaJIbHOM OCTaeTCs 3aj1a4ya OINpeaeIICHHUs
IIPOU3BOICTBEHHON MOIIIHOCTH Ha BECh CPOK OTPaOOTKU MECTOPOXKIICHUS, TaK KaK B
YCIOBHSAX MEHSIOLIETOCS CIPOCa Ha PhIHKE MUHEPAILHOTO CBIPhS KaXKJ0€ TOPHOJI0-
ObIBaloOIICe MPESANPHUATHE TOJKHO 3HATH CBOM MOTEHITHAI.

3HAYHMTEIBHOEC BIIMSHUEC Ha TPOHM3BOIUTEIHLHOCTh Kapbepa MO PyJe OKa3bIBacT
HaIpaBJICHUE Pa3BUTHsI TOPHBIX pador [1].

B nporiecce paboThl Kapbepa HampaBIeHUE Pa3BUTHS TOPHBIX PabOT MOXKET He-
OJIHOKPATHO MEHSATHCS, U COOTBETCTBEHHO OY/IET MEHSTHCS ITPOU3BOIUTECIILHOCTb.

Takum 00pa3oM, MaKCUMaJIbHO BO3MOJXKHAsI MPOW3BOJICTBEHHAS MOIIHOCThH Ka-
pbepa 1o pyJe MOXET ObITh 00OCHOBAHA JIMIIb IOCIC YCTAaHOBICHUS 0COOEHHOCTEH
(dopMuUpOBaHuUs ero pabodyero MPOCTPAHCTBA, BHITCKAIOIIETO U3 XapaKTepa 3aIeraHusl
PYIHOTO Tejla 1 HHTCGHCUBHOCTH BEJICHUS TOPHBIX pa0OT Ha Pa3IMIHBIX yIacTKax pa-
Ooueii 30HBI.

AHaIM3 uccaenoBaHMii M MyoauKamuid. Borpockl COBEpIIICHCTBOBAHUS METO-
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JIOB OTIpeJIeJICHUs TTPOU3BOICTBEHHON MOITHOCTH Kapbepa HaIUIM OTpaKeHUe B TPY-
nax MHorux ydensix: B.B. Pxesckoro, A.1. Apcentsesa, b.I1. FOmaroBa, M.I'. Ho-
BokuiioBa, I1.M. TomakoBa, B.C. XoxpsikoBa, B.I'. biuzniokoBa, B.®. bu3zosa, H.B.
MenbuukoBa, K.E. Bununkoro, 3.1. PeenroBuya, b.A. Cumkuna. OnHako cyiie-
CTBYIOIIIME METOJUKU OIpeJeeHUsI MPOU3BOJIUTEIIBHOCTH Kaphepa 1o pyJe MpH 3a-
JTAHHOM HAIpPaBJICHUU Pa3BUTHUSI TOPHBIX paboT [2, 3] HE yUYMTHIBAIOT PA3IUYHYIO
WHTEHCUBHOCTh OTPaOOTKHU OTACIBHBIX y4acCTKOB paOodeil 30HBI Kapbepa, B cliydae
pa3pabOTKU KPyTONaJaroluX MECTOPOXKIACHUHN CI0XKHOW KOH(UTypaluy mpeanosa-
raromieil mepeMeHHOe HaPaBJICHUE YIIIYOKH, a TAKXKE B3aUMOCBSI3h MTAPAMETPOB CH-
CTEMBI Pa3pabOTKH, 00ECTICUMBAIOIINX B KAphepe HOPMATUBHBIN 3arac pybl.

ITocTanoBka 3anau. Llens HacTosIIel pabOThI - YCOBEPIIIEHCTBOBATH METO/IbI
IJIAHUPOBAHUS U MPOCKTUPOBAHUS KaphepoB, B 00JACTHU OIpPECIICHUS MPOU3BOIU-
TEJILHOCTH KaphepoB IO PYJIe B ciaydae pa3paOOTKH KPYTOMAIAIOIINX MECTOPOXKIC-
HUW Tpeanojararoiield nepeMeHHOe HalpaBIeHUe YITyOKH, KOTOPbIE Obl yUUTHIBAIH
Pa3IMUHYI0 UHTEHCUBHOCTH OTPAOOTKH OT/EJBbHBIX YYaCTKOB paboyeil 30HbI Kaphe-
pa, a TaKke B3aMMOCBSI3b apaMETPOB CUCTEMbI Pa3pabOTKH, 00ECIIEUnBAIOIIUX B Ka-
pbepe HOPMATUBHBIN 3amac pyibl

N3n0kenne MarepuasioB M pe3yiabrarbl. J[JIs onpeneneHus: MaKCUMaJIbHO
BO3MOKHOW MPOU3BOJUTEIBLHOCTU Kapbepa Mo pyJe HEOOXOAUMO ONPEACNIUTh MPo-
U3BOJIMTEIIBHOCTh, KOTOPYIO MOYKET OOCCHEUYUTh KaXKIbli y4acTOK paboueil 30HBI,
XapaKTEePU3YIOIINECS PA3IMYHON CKOPOCTHIO TOPU30HTAIBLHOIO MMOJBUTAHUS, TIO Me-
pe yriayoKku JTHa Kapbepa B COOTBETCTBUHU C BAPUAHTOM Pa3BUTHUS TOPHBIX PaboT.

OCHOBHBIMHM TIOKa3aTEISIMU, ONPEICISIONIMMHU MPOU3BOJIUTEILHOCTh Kapbepa
10 pyJie IIPH 3aTaHHOM HaIpaBJICHUU Pa3BUTHS TOPHBIX PA0OT, SBISETCS KOJIMYECTBO
Y4acTKOB paboueill 30HbI Kapbepa, XapaKTepU3yIOIIUEeCcs pa3IundHON CKOPOCTBHIO To-
PHU30HTAIBHOrO MOABUTaHUs (Pa3IMUYHON MHTEHCHBHOCTBHIO OTPAOOTKH), JUIMHOW aK-
TUBHOTO ()pPOHTA TOPHBIX pabOT Ha KAKJOM y4acTKe, a TaKXKe BEIWYNHON TOPU30H-
TanbHOro nojBuranus (/1) — paccTosHUE MEXKIY IMOJIOKCHUIMH (ppoHTa pabOT Ha
MOMEHT Hauaja U OKOHYaHUs MOATOTOBKHU KaXK/I0r0 BCKPHIBAEMOT'0 TOPU30HTA.

VY cTaHOBIIEHHBIN TTOPSIAOK OTPAOOTKU yCTYIA MPHU 33JJaHHOM HaIpPaBIICHUH Pa3-
BUTHS TOPHBIX pabOT Ha paspe3e XapaKTepHU3yeTcs JIMHUAMHU, (GUKCUPYIOIIUMU IT10-
J0keHue (PpoHTa TOPHBIX PAOOT HA MOMEHT BCKPBITUSL M TTOATOTOBKH KaXKJI0TO TOpH-
30HTA. ['OPU3OHT cUMTAETCA MOATOTOBJIECHHBIM, €CJIM HAa HEM IpoijeHa che3aHas U
paspe3Has TpaHien (MM KOTJIOBaH), KOTOPbIe 00CCIEUNBAIOT HOPMAIIbHYIO padoTy,
XOTs1 OBl OJTHOTO DKCKaBaTOpA.

[TycTb AHO Kapbepa HaXOIUTCS Ha TOpU30HTE -285M U paboume 6opTa 3aHMMA-
10T noJjioxkenue ABD. [Ipu 3ToM B pabouelt 30He MOKHO BBIICIIUTH JIBa ydyacTka AB u
BD (puc. 1).

3aKOHOMEPHOCTh Pa3BUTHUS TOPHBIX PabOT MPENAIONIaraeT, 9To JJI BCKPBITUS U
MOATOTOBKHM HUKEJISKAIIETO YCTyra HEOOX0UMO OCYIIECTBUTD IMOJIBUTAHUE TOPHBIX
paboT Ha BCeX BBIIICIISKAIINX YCTYIax.
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Puc. 1. Cxema k 000CHOBaHHMIO METOJIUKH OIPEAEIICHUS TPOU3BOAUTEILHOCTH 110
pyJie Ui pa3InYHbIX BAPUAHTOB PA3BUTHSI TOPHBIX padoOT

Jlist yrimyOKu Kapbepa Ha JBa TOPU30HTA B HarpaBieHUH BK K MOMEHTY OKOH-
YaHUS TIOJIFOTOBKH BCKPBIBAEMOTO TOPU30HTA ()POHT TOPHBIX pabOT HA BEPXHHUX TO-
PHU30HTAaX JOJHKEH OBITh OTOJBUHYT JO MOJOKEHUS, 00ECIEYNBAIOIIEI0 YCTaHOBJICH-
HBIA TIOPSIOK OTPabOTKH KaphepHOTO TOJisA. Tak, K OKOHYAHUIO MOJATOTOBKHU TOp. -
315M (poHT ropHBIX pabOT Ha BEPXHUX TOPU30HTAX JOJKEH OBITH OTOJBUHYT OT I10-
noxenust AB u BC no nonoxenns LK u KM cootBerctBeHHO (puc. 1).

N3 puc. 1 BugHO, 9TO TP MOHMKEHUU JIHA Kapbepa C ropu3oHTa -285M Ha TO-
pu3oHT -315M, PpoOHT TOpHBIX pabOT Ha KaXXJIOM y4acTKe paboueil 30Hbl HEOOXOIu-
MO TIOJIBUHYTh B TOPHU30HTAJIHLHOM HANpPABJIICHUH Ha pa3Hoe paccrosHue. [Ipu stom
MaKCHUMaJIbHOE MOJABUTaHKE (POHTA FTOPHBIX pabOT HAOIIOJAETCSl HA Y4acTKE CO CTO-
POHBI BUcsYero 0oka 3anexu (/7M), T.e. B HaIpaBJICHUH COBITAIAIOIICM C HarpaBJic-
HUEM TTOHMKCHHSI TOPHBIX paboT. Ha mpoTHUBOMOI0KHOM ydacTKe TOIBUTaHNE OyIeT
menbIe (/7). Paznnune B BeMuuHe MOABUTaHUs (PPOHTA TOPHBIX PabOT JIS KaXJIOTO
ydacTka 00yCIIOBJICHO HaIllpaBJICHUEM Pa3BUTHUS TOPHBIX paldOT.

BenmnuuHa TOPU30HTANIBHOTO TIOJBUTAHUS KaKJIOTO ydacTka pabodeil 30HBI
ompeseNsieTcsl BBIOpAHHBIM HaIpaBJICHUEM pa3BUTHA TOPHBIX padoT. [lpu sTom
JIOJDKHO COOJTIOJIAThCSl YCIIOBHE, UTO NPHU |- yriyOKe aHa Kapbepa, PpoHTa TOPHBIX
padoT I-X y4acTKOB JOJKHBI B TOPHU30HTAJILHOM HAIPaBJICHUH OJHOBPEMEHHO I10-
JIOWTH K JIMHUH, XapaKTePU3YIOIIel BEIOpaHHOE pa3BUTHE TOPHBIX padoT, T.¢:

Ui =L, j) (1
rae t (i.j) ~ BPEMAL, HEOOXOAMMOE I MOABUraHusl (PPOHTA TOPHBIX pabOT B TOPU30H-

TaJbHOM HAIpaBJICHUU HA KAKJIOM paboyeM yCTyIe i-ro y4acTka pabodeil 30HbBI 10
MIOJIOKCHMSI, 00ECTICUNBAIOIIETO BRIOPAHHOE HAIPaBJICHUE PA3BUTHS TOPHBIX PadbOT
npu J-if yriryOke JHa Kapbepa, JeT;

tp (j) ~ HPOIOILKUTENBHOCTE paboTHI Kaphepa NpH j-i yriryoke JiHa, JIeT.

Bo3moxnoe BpEMs IMMOATOTOBKH KaX/10TO BCKPLIBACMOI'O I'OPHU30HTA HCO6XOI[I/I-
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MO OIPEACIIATh U3 YCIOBHS MaKCUMaJIbHOTO T'OJ0OBOTO MOHMKCHHSI TOPHBIX padoT U
MaKCHUMaJIbHON CKOPOCTH TIOJIBUTAHUS YCTYIIOB B TOPU30HTAILHOM HAINPaBICHUH.
[TponomkuTeIbHOCTS PAa0OTHI Kaphepa Ha J-M IIare yriyOku OyaeT onpeesaTh-
Cs 10 y4acTKy pabodeil 30HbI Kapbepa, Ha KOTOPOM HEOOXOJAMMO OCYIIECTBUTH MaK-
CHUMaJIbHOE TOPU3OHTAIBHOE MOIBUTAHNUE ([1max) ¥ COCTABHT:
QX
Uo(i) :A(TJ),JIeT. (2)
p()
rae Q(]J-Y) - 00BeM pyabl, KOTOPBI HEOOXOUMO OTpadOTaTh HA y4acTKe pabouei 30-

HbI, XapPaKTEPU3YIOMIEMCS MAKCUMAIbHBIM TOPU3OHTAILHBIM MOJABUIAHUEM TIPH j-#
yriyOKe 1Ha Kapbepa, M>;

Ag( j) - IPOM3BOJMTENLHOCTE 110 PyAE y4acTka paboueil 30HbI Kapbepa, XapakTepu-

3YIOIIEMCS MAKCHMATbHBIM TOPU30HTAIIBHBIM TTOJIBUT@HHEM TIPH J-if yriryOke JAHa Ka-
pbepa, M>/rog.

N3BeCTHO, YTO NPH ONPEAETIEHUN MAKCUMAIBHO BO3MOKHOM ITPOU3BOJIUTEIBHO-
CTH Kapbepa 1o pyJe HEOOXOUMO YUUTHIBATh B3aUMOCBS3b IIMPUHBI paboueil IIo-
IIaJIKU U JJUHBI aKTUBHOTO ()POHTA TOPHBIX PabOT, KOTOPbIE 0OECIEUNBAIOT B Kapb-
epe HeoOXOUMbI 00beM T'OTOBBIX K BbhleMKe 3amacoB [4]. CiempoBarenbHO, TIPOU3-
BOJIUTEIBHOCTH IO PyJI€ y4acTKa paboyeil 30Hbl Kapbepa ¢ MaKCUMAaJIbHBIM TOPU30H-
TaJIbHBIM MO)KUTaHUEM OYyJIeT ONpeNeisIThes 0 popMyIie:

_ (By - Bmin)l—p 'hy
74

A , M*/rog, (3)

p

OnHako, U3 puc. 1 BUJIHO, YTO KOJUYECTBO PYIHBIX YCTYIIOB U COOTBETCTBEHHO
uHa (POHTA TOPHBIX PabOT Ha MOMEHT Hauyana (uHuUsS AB) W OKOHYaHUs (JTMHUS
CK) NOATrOTOBKM KaXKJAOTO TOPU30HTA MMEIOT Pa3jIMYHbIC 3HAUCHUS, UYTO OTPA3UTCS
Ha BCJIMYMHE MPOM3BOIUTEILHOCTH Kapbepa 1o pyae. [loaToMy mpu ompeaeieHnn
IPOM3BOUTEIBLHOCTH Kapbepa Mo pyie HeoOX0auMo OpaTh B pacyeT JUIMHY (GpOoHTa
TOPHBIX pa0OT HE HA MOMEHT Havajia IMOJArOTOBKH TOPU30HTA, a CPEIHIOK0 32 BECh I1e-
pHOJ TIepexoia OT OAHOTO MOJOKEHHUS (PPOHTA TOPHBIX padoT K Apyromy. OTcrona

7 (B —Buyin)- LY hy

AL = , M>lrox, (4)
r()) v

rae ch - cpenssisi nnuHA GPOHTA TOPHBIX padOT MPHU €ro MEPEeMENIeHUNA OT OJHOTO

TIOJIOKCHMSI K IPYTOMY Ha y4acTKe ¢ MAaKCHMAaJIbHBIM TOPH30HTAJIBHBIM IO KHTaHHU-
eM (poHTa, M.

Hcxons u3 ycnoBus (1) CKOpoCcTh TOPU3OHTAIBHOIO TOJBUTAHMS Ha y4acTKe,
XapaKTEpU3YyIOMEMCsl HauOOIbIIeH BEIWMYUHOW TOPU3OHTAIBLHOTO TIOJIBUTAHUS
dbpoHTa TOPHBIX PabOT JOJDKHA OBITh MaKCHMMabHOM, a Ha OCTaJIbHBIX yYacTKax
JOJDKHA 00ecTeunBaTh HE0OX0IMMOE MOABUTaHkEe (PPOHTA TOPHBIX PabOT B COOTBET-
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CTBUU C BEIOPAHHBIM BapUAHTOM Pa3BUTHS FOPHBIX PaboOT.
Torma mpoW3BOAMTENBHOCTh MO PyJe I-r0 ydacTKa OyIeT OMpeneNsThCs II0

dbopmye:

_ (i 3
PGj) = . melrog, (5)

rae Q. j) - 00beM pybl, KOTOPBIiT HEOOXOUMO OTPAdOTATH Ha I-M y4JacTke pabouei

30HBI [IPH j-i yriayOKe JaHa Kapbepa, M>.
[IpOM3BOAUTENLHOCTE Kapbepa MO pylde TpU j-i yriayOKe Juis 3aJaHHOTO
HAIIPABJIEHHUS Pa3BUTHUS TOPHBIX OIPEAETUTCS 110 (POPMYIIE:

I
4, = -ZlAp(i'j) , M*rog, (6)
i=

rjae / — KOTMYEeCTBO y4acTKOB paboUeil 30HbBI Kaphepa;
Ap(ij) - TPOM3BOAUTEIHLHOCTD MO PYyJIE i-r0 ydacTka paboded 30HbI Kapbepa Npu J-i
yriay6xke, M*/rog.

[Tocne ompeneneHus MPOU3BOAUTEILHOCTH Kapbepa MO PyAe Ha KaXIOM |-M
mare yriyOku OTCTpauBaeM TMCTOIpaMMy ITPOU3BOJUTENBHOCTH Kapbepa MO pyae U
OompeAesieM MaKCUMAJIbHOM BO3MOXKHBIM YCTOWYMBBIA YPOBEHb IPOU3BOIUTEIIHLHO-
CTH 10 OT/AEJIbHBIM 3TaraM padoThl Kapbepa.

BoiBoabl. Pa3pabGoranHasi MeTOAMKAa IO3BOJSET OMNPEACIUTh MAaKCHUMAJIbHO
BO3MOKHYIO IIPOU3BOJMTENIBHOCTD Kapbepa 110 pyAe Ul pa3IMuHbIX BApUAHTOB pa3-
BUTHS TOPHBIX pabOT C y4eTOM MOPSAKa U UMHTEHCUBHOCTH OTPAaOOTKH Pa3IMYHBIX
Yy4acTKOB paboueil 30Hbl Kapbepa U OTJIMYAETCA OT U3BECTHBIX TE€M, YTO YUUTHIBAET
B3aMMOCBSI3b IIAPaMETPOB CHUCTEMBI pa3pabOTKH, 00eCleunBalOIIUX B Kapbepe HOp-
MaTUBHBIN 3aMac py/bl, a TaKkKe JUHAMUKY JJIMHBI aKTUBHOTO ()pOHTA TOPHBIX padboT
B TEUECHUE [IEPUOJIA IOATOTOBKYU KaXAOTr0 BCKPBIBAEMOI'0 TOPU30HTA.
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ABSTRACT
Purpose. To improve open pits planning and designing methods applicable to determination of
open pits performance by ore in case of stripping steep deposits that provides for variable direction
of sinking, that would take into account different intensity of mining at particular sites of the open
pit working area, as well as co-relation of development system parameters that ensure the basic
stock of ore in the open pit.

Methodology. The methodology of determination the open pit performance by ore is based on the
idea: open pit performance by ore is to be determined with regard to intensity of mining at particu-
lar sites of the open pit working area that meets the requirements of the established procedure for
bench development with respect to the pattern of mining operations. At that it is necessary to take
into account the co-relation of development system parameters that ensure the basic stock of ore in
the open pit, as well as the length of active mining operations front during the preparation period of
each level under development.

Results. The methodology for determination of open pit performance by ore for various methods of
mining operations with regard to the order and intensity of mining at particular sites of the open pit
working area has been developed.

Scientific novelty. The methodology proposed for determination of an open pit performance by ore
makes possible to take into account the co-relation of development system parameters that ensure
the basic stock of ore in the open pit, as well as the length of active mining operations front during
the preparation period of each level under development.

Practical significance. The results of the performed studies can be used by design organizations
and mining enterprises when determining performance of the open pit by ore.

Keywords: width of the work site, length of mining operations front, open pit performance, re-
serves ready to be removed
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YTOUHEHHUE METO/IUKN YCTAHOBJIEHUS CPEJHEI'O
KO®PUIIMEHTA BCKPBILIU ITPA OIIPEJAEJIEHUA KOHEYHbBIX
KOHTYPOB KAPBEPA
© N. Nesvitaylo

CLARIFICATION OF METHODOLOGY FOR DETERMINATION OF
AVERAGE STRIPPING RATIO WHEN DETERMINING THE FINAL PIT

PaccmoTpena HE0OX0AMMOCTh YTOUHEHHUS M JAJBHEUIIIEr0 Pa3BUTHUS METOJOJIOTUYECKHUX TMOJ-
XOJIOB K OMNPEJENICHUI0 KOHEUHBIX KOHTYPOB TIIYOOKHX KapbepOB. BBIIOIHEHBI HCCICIOBAHHUS IO
YCTAHOBJICHUIO BIHMSIHUSI HA BEJIMYMHY CpeaHero KoadduIreHTa BCKphI (GOPMBI U pa3MepoB KapbepHOTO
I10JIs TP PELLICHUH TVIOCKOM W MPOCTPAaHCTBEHHOH 3a/1a4, C LIEIbIO MTOJyYeHUs] HanboJiee TOUHBIX KOHEUHBIX
KOHTYPOB Kaphbepa.
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