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YYET ®AKTOPA BPEMEHU TP OINNPEAEAEHNIN SMDDEKTMBHOCTU

INMPUMEHEHWA KOMITAEKCOB UTIIT

A. B. CeMéHKMH

Accounting for time factor in determining the efficiency of application

of cyclic-and-continuous technology complexes
A. V. Semenkin

Earlier studies on the efficiency of the use of different equipment of cyclic-and-continuous technology (CCT) (conveyor, crushing, rattling, etc.) for any quarries do not
have a general idea of the preferred conditions of use of CCT systems in various mining and technical conditions. In this regard, the aim of this paper is to establish
the dependences of change in the CCT systems cost from major mining and technical conditions (annual capacity, lifting height and form of the rock mass), taking into
account the time factor. Their analysis will allow substantiating the rational conditions for the use of these complexes in comparison with the base variant — excavator-
automobile complex. This article describes accounting of the time factor in the analysis of exploitation options for complexes of cyclical and cyclic-and-continuous
technology (CCT) for open cast mining of solid minerals deposits. Author considers the excavator-automobile complex EAC) as a complex of cyclical technology.
Accounting for the time factor takes place during the calculation of the exploitation cost of CCT and EAC complexes. The study substantiates optimization period
and reduction factors (discount rate) of capital and operating costs. The reduction coefficient of capital costs takes into account the rise of equipment price over
time, which is mainly due to the inflationary processes. In calculations, this ratio is equal to 1.06. The peculiarities of exploitation of various equipment stipulate the
reduction coefficient of operating costs. Based on the operating experience of mining transportation equipment for quarries, reduction coefficient for dump trucks
with carrying capacity of 45 and 80 tons in calculations is 1.2 and 1.15, respectively, and for crushing, conveyor and excavating equipment it is 1.06. By graphic
dependences of the cost changes on the example of complexes usage in the development of bedrock overburden author established that at the same tendencies
of relative unit costs change for the current year and for the discounted, the latter substantially increase. The intensity of increase of the relative discounted costs
of CCT complexes is lower than costs of EAC complexes. For the CCT complexes, discounted costs in considered conditions increase by 1.5-1.7 times, and for the
EAC complexes — by 1.7-2 times. The research results can later be used in the justification of preferred terms of use of the CCT complexes, and are also useful for

employees of mining enterprises, scientific-research and design organizations.

Keywords: excavator-automobile complex; cyclic-and-continuous technology complex; time factor; costs reduction (discounting).

BLINMOAHEHHbIE pPaHee WUCCAeAOBaHMs MO 3(h(DEKTUBHOCTM MCMOAL3OBaHUs pas-
AMYHOTO O6OPYAOBAHMSI LMKAMHYHO-MOTOYHOM TexHoAormm (LIMT) (koHBenepHoro,
APOBUALHOTO, FPOXOTUALHOTO U AP.) AASI KaKMX-AMGO KapLbepOB HE MO3BOASIOT
COCTaBUTL OOILEE MPEACTABAEHWE O MPEATNOYTUTEALHBIX YCAOBUSIX MPUMEHEHMs!
komnAaekcos LMT B pasAMYHLIX FTOPHOTEXHMYECKUX YCAOBMSIX. B cBsA3M ¢ 3tMm
LIEABIO AAHHOW PABOTLI SIBASIETCS1 YCTAHOBAEHME 3aBUCUMOCTEV M3MEHEHMs 3aTpar
Ha komMraAeKco! LIIT oT OCHOBHLIX FOPHOTEXHUYECKMX YCAOBUIA (TOAOBAsI MPOV3BO-
AUTEALHOCTD, BbICOTA MOALEMA M BMA FOPHOM Macchl) C y4eToM chakropa Bpeme-
HU. VIX aHaAM3 MO3BOAMT OBOCHOBATL PALIMOHAALHLIE YCAOBMSI MPUMEHEHMS STHX
KOMIAEKCOB B CPABHEHUM C 6&30}31)IM BapyaHTOM BKCKaBaTOpHO-aBTOMOéVII\bHOI'O
KOMIMAeKca. B ctatbe paccMoTpeH y4yeT chaktopa BpeMeHM Npu aHaAu3e BapUaHToB
3KCrAyaTaLUmMm KOMIMAEKCOB LIMKAMYHOM M LMKAMYHO-MOTOYHOM TexHoAormm (LIMT)
OTKPBLITLIX TOPHLIX PABOT MPU OTPABOTKE MECTOPOXKAEHWI TBEPABIX MOAE3HbLIX
ncKkornaembix. B kayecrtse KoMnAeKca LIMKAMYHOM TEXHOAOTUM PACCMOTPEH KCKa-
BaTOPHO-aBTOMOBMALHLIV KoMrAeke (DAK). YuteH hakTop BpeMeHM Mpu pacyere
3aTpar Ha 3KcnAyaraumio komnaekcos LIMT n DAK. B pesyantratre npoBeA€HHLIX
MCCAEAOBAHUM OBOCHOBAHDLI MEPUOA OMTUMM3ALIMM U KOS(PPULIMEHTLI MPUBEAE-
HUs (HOPMa AUCKOHTA) KamnuTaAbLHLIX M 3KCMAyaTaLMOHHLIX 3atpar. Koadhdpmument
MPVBEAEHMS KAMUTAALHBIX 3aTPAT YYUTLIBAET YAOPOXKAHUE OOOPYAOBAHMSI C TEHE-
HMEM BPEMEHMU, YTO B OCHOBHOM OIPEAEASIETCS1 MHCPASILMOHHLIMU NpoLieccamu. B
pacyeTax 3ToT KO3hhULMEHT NPUHAT paBHLIM 1,06. KoachcbmumeHT npuseaeHus
SKCIMAYATALMOHHDLIX 3aTpaTt OBYCAOBAEH OCOBEHHOCTSIMM SKCMAyaTaUMy PasAuy-
Horo obopyaoBaHusi. Ha ocHOBaHMM OfbITAa SKCMAyaTaLmy TOPHOTPAHCMIOPTHOTO
060pyAOBaHMSI KAPLEPOB KOI(HMULIMEHT NPUBEAEHUS AASI ABTOCAMOCBAAOB Py~
3onoabeMHocTbio 45 1 80 T B pacyetax NpuHAT paBHbiM 1,2 1 1,15 cooTBercTBeH-
HO, & AAsl ADOBMABHOTO, KOHBEMEPHOTO M 3KCKABATOPHOTO obopyaosanus 1,06.
o rpachmnyeckmm 3aBUCUMOCTSIX MBMEHEHMS 3aTPaT Ha NMPUMMEpPE UCMOAL30BaHMs
KOMIAEKCOB MPU PaspaboTKe CKAALHLIX BCKPLILHBIX MOPOA YCTAHOBAEHO, YTO Mpw
OAMHAKOBOW TEHAEHLIMM U3MEHEHMsl YAGALHLIX OTHOCUTEALHDLIX 3aTpaT Ha pacyeT-
HLI TOA U AMCKOHTMPOBAHHLIX MOCA€AHME CyLWIeCTBEHHO yBeAundumsaiotcs. [pu
3TOM MHTEHCMBHOCTDL MOBLIWEHUST OTHOCUTEALHLIX AMCKOHTUPOBAHHLIX 3arpar Ha
komnaekcol LIMT Huwke, yem Ha DAK. Aasi komnaekcoB LIMT AMCKOHTMPOBaHHLIE
3aTpatbl B PACCMOTPEHHbLIX YCAOBUsIX yBeAnumBatotcs B 1,5—1,7 pasa, a ama DAK
B 1,7-2 pasa. Pe3yAstatbl MCCAEAOBAHUM BYAYT MCMOAL3OBAHLI B AAALHENLEM MPU
0BOCHOBAHMM MPEATNOYTUTEALHBIX YCAOBUI MPUMEHeHUs1 komraekcos LIMT, a tak-
ke BYAYT MOAE3HBI AAsl PABOTHMKOB FOPHOAOBLIBAIOWMX MPEANPUSITUN, HAy4HO-
MNCCAEAOBATEALCKMX U MPOEKTHLIX OpraHu3aLmii.

KarodeBbie caoBa: BKCKa.Ba.TopHO-aBTOMOéVU\beIﬁ KOMIIAEKC; KOMMAEKC LIMKAUYHO-
MOTOYHOM TEXHOAOTUM; (haKTOP BPEMEHU; MPMBEAEHME (AMCKOHTMPOBAHKE) 3aTpar.

UK/INYHO-IIOTOYHAS] TEXHOJIOT S SIBJISIETCSI SHEPro-
u pecypcocbeperaroleit Ipu paspaboTke rimy6oxo-
3aJIeTaloINX MECTOPOXK/IEHNIT O/Ie3HBIX MCKOIIae-

mbix. [TosTomy st 60/ee MMPOKOTo MPpYMEHEeHMsI HeOOXOANMO

Hay4YHOe 060CHOBaHIE PALVIOHA/IbHBIX YCIIOBUIT MCIIOIb30BAHMS

72 M3BECTWUA YPANNbCKOI0 roCYAJAPCTBEHHOIO TOPHOIO YHUBEPCUTETA

KOMIIIEKCOB 3TOJ1 TeXHOTIOTUN.

Jo HacTosIIero BpeMeHM 6BIIO IPOBELEeHO MHOXKECTBO pa-
60T II0 CPaBHEHUIO PA3INIHBIX BULOB TPAHCIOPTA. BpImomHeH-
Hble paHee MCC/IeJOBAHNsA, OCHOBAaHHBIE HA YAaCTHBIX IpuMepax
ouenku sdppexrusHocTy IIIT B cpaBHeHUM ¢ 6a30BLIM Bapu-
aHTOM (aBTOMOOW/IbHBIM, >K€/I€3HOLOPOXXHBIM WM IPYTUM BM-
IOM TpaHCIOpTa), UccnaefnoBanns sGdekTuBHOCTH 1 06macTH
NIpMMEHEHM A Pa3INYHbIX TUIIOB KOHBEMEepPOB Ha OTKPBITBIX pas-
paboTKax, He IO3BOJAIT HOCTATOYHO OOOCHOBAHHO OLIEHUTD
palMOHa/IbHbIE YCIOBUA NPYMEHEHUA KOMIUIEKCOB YKa3aHHOI
TexHonaorum [1].

OpfHMM M3 OCHOBHBIX KpUTEpUEB OLEHKM 3(PPeKTUBHO-
CTY NIPUMEHEHMS TOTO M/IY MHOTO BYJIa TPAHCIOPTA ABJIAIOTCS
y/elbHBIE SKCIUTyaTallMOHHbIEe U KallTaTbHbIe 3aTPAThI.

B pesynbTare McciaefoBaHuii [2] IO yCTaHOBIEHUIO 3aBUCHU-
MOCTel U3MEHEHNA SKCIUTYaTalMIOHHBIX 1 KaIlMTa/IbHbIX 3aTpaT
Ha I1epeBO3KYy TOPHOM MAacChl IPM MCIIO/b30BaHUM KOMIITIEKCOB
HIIT n 9DAK nomydeHbl pacueTHble 3HaYeHMU: 3aTpaT Ha Ilepe-
MellleHNe PY/bI M CKaJIbHBIX BCKPBIIIHBIX ITOPOJ JI/IS pa3/INYHbIX
YCTIOBUIT TUTIIOTETUYECKOTO JKeTIe30PYAHOro Kapbepa.

Ha ocHOBe 5KOHOMMKO-MaTeMaTu4ecKoir Mogenu [3] ompe-
TeneHsl 3aTparbl koMIuiekcoB IIITT mpw romosoit mponsBoau-
TebHOCTU Kapbepa 5, 10, 20, 30 MyIH T/TOf 1 BBICOTE IObEMA
CKaJIbHOV TOPHOJ Macchl KOHBeEpHbIM TpaHcopToM 100-600 M.
BricoTa mopbeMa rOpHOI MacChl COOPOYHBIM aBTOTPAHCIIOPTOM
oT 326051 [[O Ieperpy30YHOro IyHKTa IPUHATA paBHO 80 M.
ITpu mponsBOAUTENHHOCTY Kapbepa 5-20 M/IH T/TOJ] B COOTBET-
CTBMM C PEeKOMEHMIALVAMM [4] IPUHATHI 9KCKaBaTOPbI C BMECTH-
MOCTBIO KOBIIIA 5 M’ ¥ @BTOCaMOCBAJIbl TPY30IOLbEMHOCTDIO 45 T.
ITpu mpomsBopnTenbHOCTN 30 MITH T/TOJ IPUHATEI 9KCKaBaTOPhI
C BMECTMMOCTBIO KOBIIa 10 M? ¥ aBTOCaMOCBaJIbI TPY30IIObeM-
HocThIo 80 T. [I/1A ApO6/IeHNA TOPHOIT MacChl BHIOpAHbI pas/nd-
Hble TUIIBI NPOOMIbHBIX YyCTAaHOBOK B KoMitekcax LIIIT, ombIT
MCIIO/Ib30BaHNA TOL06HOTO FPOOIUIBHOr0 060PYAOBAHMS B KOH-
KPeTHBIX YCTIOBMAX OINUCaH B [5, 6].

Jst pacdera 3aTpat u Beit6opa o6opynosannst DAK 3a ocHo-
BY NPMHATA S5KOHOMMKO-MaTeMaTNIeCcKas MOJIe/Tb, M3/T0’KeHHA
B [4]. ITo maHHOI MOJe/M OBIIY IPOBEEHBI PACUYEThI IIPK TEX XKe
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NPOM3BOAUTENBHOCTAX Kapbepa M BBICOTE IOJbeMa CKaabHOI
TOpHOII Macchl aBTocamMocBanamu 180-680 M. ABTocaMOCBasIbl
M 3KCKaBaTOPbI IPUHATHI TaKMe >Ke, KaK ¥ Py UCIIONIb30BAHUNI
kommekca LIITT.

B cBA3M ¢ OrpaHMYEHHBIM HOCTYNOM K MHPOPMALNM, AB-
NAIOILENICA KOMMEPYECKONM TaliHOM NMPeNIpUATIAI, PACYeThI Cie-
JIaHBbI B LleHax Ha 1 AaHBapsa 1998 r. [Ing pmanbpHeliniero aHanmsa
3aTpaThl IepeBelleHbl B OTHOCUTENbHbIE E€IVHMIBI. OTO JaeT
BO3MO>XHOCTb OPMEHTUPOBATHCA B 3aTPATAX TEKYLIETO BPEMEHN
C IONyL€HNEM, YTO OHM YBEIMYMBAIOTCA I10 BCEM CTAThsIM pac-
XOJJ0B IIPOIOPLMOHAIBPHO C OAMHAKOBBIM KO3()OULNEHTOM yHO-
poxanus. Ilpu mepeBome oOLUX 3aTPAT IO OTHEIbHBIM CTaTbAM
PacxofoB B OTHOCUTeIbHBIE eqyHuUIbI 32 100 % IpUHATH 0011e
KaIluTa/IbHble 3aTpaThl NIPU pa3pabOoTKe CKaJbHBIX BCKPBILIIHBIX
niopop ¢ mpumeneHneM DAK rpu BrIcoTe MOrbeMa FTOPHOI MacChl
180 M 1 IpOM3BOAMTENLHOCTH Kapbepa 5 MH T/rog. I1pu nepesope
YHENbHbIX 3aTpaT B OTHOCKUTEIbHbIE eqVHNIIBI 32 100 % IpUHATHI
KaIlMTaJbHbIe ye/IbHBIEe 3aTPaThl IIpU pa3paboTKe CKaIbHBIX
BCKPBIIIHBIX TOPOJ, /ISl yIOMSAHYTOTO BapMaHTa.

PacyeThl KanmmMTanbHBIX M 3KCITyaTallMOHHBIX 3aTpaT Ipu
ncnonb3oBanny KoMmitekcos LITIT u DAK BrimonHeHs! 6€3 yueTa
3arpar Ha pasHoc 6opra. ITO CBA3AHO C TeM, UTO IIPY pasMelile-
HUY gpobuibHO-KoHBeNepHoro Komitekca (JJKK) Ha koHeuHbIX
6opTax Kapbepa A 06pa3soBaHUA IUIOMANOK IOJ JPOOMIIb-
Ho-Teperpy3ouHble MyHKTHI (JJITIT) Heo6XomMMO IPOU3BOLUTD
pasHoc 60pToB Kapbepa. B mocnegnee Bpems B VII'T] YpO PAH
pa3paboTaHbl TeXHONOTMYecKye cxXeMbl pacmonoxenms HIITT
Ha BpeMEHHO HepabouMX ydacTKax IpaKkTudeckn 6e3 pasHoca
6opTa Kapbepa. A cTaljuoHapHbIe TpaHIlen (IOTyTpaHIIen) MOf,
YCTaHOBKY KOHBeVIEPHBIX IMHNI IPOXOAATCA ¢ MAaKCUMA/TbHBIM
COBMeIIleHVeM X OCHOBAHNA C HAKTOHHBIMY IPeJOXpaHUTE/Tb-
HBIMI 6epMaMI1, 3aMeHAIOMMMI yYaCTKI TOPU3OHTATbHbIX IIpe-
DOXpaHUTENbHBIX 6epM [7].

ITo 3aTpaTaM Ha pacyeTHBIN IOfi BO3SMOXXHO OIpeJe/ieHNe
PalMOHANIBHBIX YCIOBUII npuMeHeHusa kommnekcos IIIT n
9AK, HO IIpM 3TOM CIIelyeT YYUThIBATH CPOK OKYIIaeMOCTH 6O/Ib-
IIMX KaIMTaabHBIX 3aTpaT Ha Kommekc IIIIT 3a cueT meHbIIMX
9KCIUTyaTallIOHHBIX M3epKeK. DTOT CPOK OKYIIAeMOCTH Ipef-
CTaBJIAeT OTHOIIEHNE PAa3HUIBI B KaIMTATbHBIX 3aTPaTax MeX-
ny xomrutekcamy LITT um DAK k pasHuIie B 9KCIUTyaTaI[MIOHHBIX
saTpatax Mexay DAK n IIIT. OueBnpHo, yro Komrutexkcsr LIITT
VMEIOT NPENIIOYTUTENbHOE IPMMEHEHNE B YCTIOBUAX, KOIa Ka-
nuTajabHbIe 3aTPaThl Ha HUX MeHblie 3arpar Ha JAK. Taxxke Oy-
metT 3¢bdeKTUBHBIM UCIIONb30BaHue KoMmivtekcos LIIIT B ycmo-
BUAX, KOTJja TIOZIOKMUTETbHAA PAa3HUIIA B KAlIMTATbHBIX 3aTpaTax
mexny kKommnekcamu HITT n DAK oxymaercs B TedeHUE OTHOTO
Tofia 3a CYeT Pa3sHUIBI B SKCIUTYaTAI[MOHHBIX 3aTpaTaxX MeXTy
komrtekcamu DAK u LIITT.

WccnepoBanusa mokasany, 4TO IPU NPOUSBOAUTENbHOCTHU
Kapbepa 5 MJIH T/TOfl X BBICOTE MOJbeEMa TOPHOIT Macchl 100 1
600 M pasHMI]A B KaIUTAJAbHbIX 3aTpaTax MeXJ]y BapuMaHTaMU
ucnonbzopannsa kommnekcoB IIIT u SAK oxymaercsa sa cuer
PasHMLbI B SKCIIyaTalMOHHBIX 3aTpaTtax 3a 0,6 roma. B mpy-
TUX C/TyYasx, KOrfa KanyuTanabHbIe 3aTpaThl Ha KoMruieKcsl LITTT
BBINIe KaIMTANAbHBIX 3aTpaT Ha JAK, pasHuIja B aTuX 3aTpaTax
noramaercsa He 6osee yem 3a 0,5-0,6 ropa. IIpu paBeHcTBe Ka-
nuTaapHbIX 3arpaT Ha KoMitekcsl IITT n DAK addexkTnBHOCTD
koMmiuiekcoB LITIT oueBupmHa.

B cnydasx, Korga momoXKuTeNnbHAasA pasHUIA B KalMTaslb-
HBIX 3aTpaTaX OKyIaeTCs 3a KaKoI-1ubo mepuox Oosblle rofa,
BO3HUKAaeT HEKOTOPas HEOIpeJe/IeHHOCTD B OlleHKe a(pdeKTuB-
HOCTM PAacCMaTpMBaeMbIX KOMIIZIEKCOB. ITa HEONpeNeIeHHOCTh
yCcTpaHsAeTcA, ecnm 3a Kpurepmit 9Pp@GEeKTUMBHOCTU INPUHATH
CyMMY Y[€lTbHBIX KalMTA/bHBIX M SKCIUIyaTallMOHHBIX 3aTpar,
PacCUMTAaHHBIX 3a IEePUOJ ONTUMU3aLMNU. I 5TOro Heo6XoAM-
MO BC€ 3aTPaThl 3a MEPUOJ, ONTUMU3ALUN IPUBECTU K OJHOMY
MOMEHTY BpeMeHU. PekoMeH/lyeTCs IpUHMUMATh ME€PUOJ, ONTHU-
musanuu ot 7 mo 20 et [8]. Ins JUCKOHTHPOBaHMs HEOOXO-
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VMO JIeJiICTBUTENbHbBIE 3aTPAThl KaXXJOTO TOfla YMHOXWUTbH Ha
COOTBETCTBYIOLINIT KO9(POUIMEHT MPYUBENEeHNA MPOLUUIBIX MU
Oynywux et (B 3aBMCHMOCTM OT TOTO BPeMeHH, KOrfa ObLin
cpenaHbpl 3aTparbl). OCHOBOI [IA IPUBEIEHNA CTA/IN 3HAYEHMA
KalMTaNbHBIX U 9KCIUTyaTaI[MOHHBIX 3aTPaT Ha PAacYeTHBIN TOf
npu ucnonb3oBanyy Komitekcos LIIT n DAK.

[Tpu aHannM3e BapMaHTOB C IpMMeHeHreM KomItekcos LITTT
n DAK Ha 60/bllNe IepPUObl Pa3HMIA B 3aTPaTaX CYIIeCTBEH-
Ha B IIepBbI€ TOJIbl, 3aTEM 3Ta PA3HMUIIA CBOAUTCA K MUHUMYMY.
ITosTOMy 3a IepHOM ONTUMU3ALUY IPUHAT CPOK CIY>KOBI aBTO-
CaMOCBAJIOB, PABHBIII B CpeHeM BOCbMI rofiaM [9], Kak Buz 060-
PYAOBaHMsI, UMEIOLNII HaMMEeHbIINIT CPOK CIy>KObI. B KauecTBe
MOMeHTa IpUBeNeHNUs BbIOpAH MIOCTENHNUI TOX IePUOfa OITU-
Mu3anyn. [l aHannsa 1CIonb30BaHO CpefHee 3HaYeHNe 3aTpaT
3a TIepyof ONTUMM3ALINIL.

CrenyeT uMeTb B BUJY, YTO KO3(QQMIMEHTH NpPUBEJEHNUA
3aTpart, 00yC/IOBIEHHbIe 0COOEHHOCTAMM SKCIUTyaTalluy Pa3HOro
060pynOBaHNsA, MOTYT OTIMYAThCA CBOEN BenmumHoil. Kak cBu-
TeTeNbCTBYeT MPaKTMKA, SKCITyaTallMOHHbIE 3aTPaThl Ha aBTO-
MOOW/IBHBII TPAHCIIOPT €KErOfHO MOBBIMIAIOTCS. TaK, B yCIOBIUAX
AK AJIPOCA k03¢ duiiyenT yropo>kanus 1 T - KM TPaHCIIOPTHOI
paboThl 1A pasHBIX MOJie/iell aBTOCaMOCBAa/IOB B TEYEHME 5 JieT
n3MeHseTcsl B uHTepBane 1,81-2,63. DTo ompenenseT eXerop-
HBII KOS(QOUIMEHT yBeINMYeHMsA SKCIUIYaTalMOHHBIX 3aTpaTr B
npepnenax 1,13-1,21 [4]. 9ToT K03 PNLIMEHT yINTHIBAET M3MEHE-
HI€ 3aTpaT B CBA3M C €XKETOJHBIM CHIV>KEHUEM IPOM3BONMUTEND-
HOCTM M3-3a M3HOCA aBTOCAMOCBAJ/IOB, MI3MEHEHMA PACCTOSHUA
TPAHCIIOPTUPOBAHUS B COOTBETCTBUI C IepeMelleHreM 3a60eB
B KapbepHOM IIPOCTPAHCTBE, C YOPO’KaHMEM 3alacHbIX JacTell
IJ1A TIPOBEJeHNA PEMOHTOB U3-3a MHQIALMA U HO JPYTUM IIpK-
YIHAM, B TOM 4JIC/Ie CBA3AHHBIM C OpraHM3alell IPOM3BOACTBA.
[Ipu npuBemeHNM OTHOCUTENBHBIX Y/I€MbHBIX 3KCITyaTallMOHHBIX
3aTpar ¢ npumeHeHreM komiuiekcoB IIIT u DAK ms aBrocamoc-
BaJIOB I'PY30II0ABEMHOCTBIO 45 11 80 T IpMHAT K03 PUIMEHT IIPK-
BefleHus, paBHbIi 1,2; 1,15 cOOTBETCTBEHHO.

OKCIUTyaTalMOHHBIE 3aTPaThl Ha [pyroe 060pyfoBaHIe KOM-
mnekcos LIIT n DAK — skckaBaTOpbI, ZPOOUIBHOE U KOHBEIEP-
HO€ — MOTYT IOBBIIIATbCA ITTABHBIM 00pa3oM mu3-3a MHQIAUN.
9T0 00YC/IOB/IEHO TeM, YTO, KaK ITOKa3blBaeT IIPAKTUKa, TOLOBasd
IIPOM3BOJNTEIBHOCTD PACCMATPUBAEMOr0 000OPY/IOBAaHNA B Tede-
HII€ JITUTENHHOTO MIEPUOJIa BpPEMEHM MaJIO M3MEHAETCs IPU MPo-
BEJIEHNM IIJITAHOBBIX PEMOHTOB B COOTBETCTBMM C peIraMeHTaMu
3aBOJIOB-U3TOTOBUTENEN. B oTHenbHble MPOMEXYTKM BpEMEHN
TIPOM3BOIMUTENBHOCTh 9KCKaBaTOPOB MOYKET M3MEHATbCA He3Ha-
YUTEIBLHO B CBA3YU C MEHAIOIMMMUCS YCTOBUAMM 9KCKABALIVIN TOP-
HOJI Macchl B 32604x. Ho rofoByI0 IpOM3BOANTEIbHOCTD 9KCKaBa-
TOPOB MOXKHO CYMTATh IPAKTUYECK! ITOCTOSHHON. J[Jpo6uibHOe
1 KOHBeliepHOe 000py/IoBaHNe B TeUeHMe JUINTEIbHOTO Ieproza
BPEMEHU SBJIACTCA CTALMOHAPHBIM U IlepepabaThIBaeT BeCh 00b-
eM TOPHOJN MacChl, MOCTYIUBILNI CO COOPOYHOTO aBTOMOOUIb-
HOTo TpaHcnopTa. HecMOoTpss Ha HepaBHOMEPHOCTb YacoOBOI,
CYyTOYHOJ, MECAYHONM IIPOU3BOAUTE/IbHOCTY KOHBeNepa, rogoBas
ABJIAETCA IOCTOAHHONM Ha yPOBHE IIAHOBBIX 3ajanuii. [losTomy
[PV [IPVBEeHNY 3aTParT /s 9KCKaBaTOPOB, FPOOMIBHOTO 060py-
IDOBaHUA U IPOOMIbHO-KOHBENEPHOTO KOMIUIEKCA IIPUHAT K03(-
duLMeHT npuBefeHNs, PaBHbI K03 OUIMEHTY MHOIALNN.

JIMCKOHTMpOBaHMe KaUTAIbHbBIX 3aTPaT K IMOC/IEHEMY TOIY
OIITMMM3ALMN IIOKA3bIBAeT MX CTOMMOCTb B 6ynyuieM. Koaddu-
LMEHT UX NpUBeNeHNs NO/DKeH YIUTHIBATb YHOPO>KaHIe 060py-
moBaHus B cBsi3u ¢ uHGsnmen. B pacyerax koaduient npu-
BefleHVA IPUHAT paBHBIM Koaddunyenrty nadanun 1,06.

ITo momydYeHHBIM pes3y/nbTaTaM ObBUIM MOCTPOEHBI rpaduKu
(puc. 1) u3ameHeHMs1 IpUBEREHHBIX (JUCKOHTMPOBAHHBIX) OTHO-
CUTENIbHBIX YIENbHBIX 3aTPAT B 3aBMCUMMOCTH OT BBICOTHI IOJIbe-
Ma TOPHOJM MacChl IPY PA3HbBIX TOJOBBIX IPOU3BOJAUTETBHOCTAX
KOMIIZIEKCOB ¢ ycronb3oanreM DAK mpu paspaborTke cKalb-
HBIX BCKPBILTHBIX IIOPOZ ¥ UCIONb3oBaHueM KoMiekca IIIT ¢
TPaJMLIMOHHBIM JIEHTOYHBIM KOHBEE€POM.
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PucyHok 1. Mpachnku naMeHeHNs AUCKOHTMPOBaHHbIX OTHOCUTENbHbLIX YAENbHbIX 3aTpaT Npu pa3paboTke BCKPbIWHbLIX NOPOA B 3aBMCMMOCTHU OT BbICOThI
noabema ropHoM Macchbl. @ — NPV rof0BOV MPOM3BOANUTENBHOCTY KOMMIEKCOB 5 MIH T/rod; 6 — Npu ro4oBOW NPOV3BOAUTENBHOCTU KoMMnekcoB 10 MnH T/rof; 8 — npu
rofoBOW NPOU3BOAUTENBHOCTY KomMnnekcos 20 MNH T/rod; 2 — NpY rofoBOM NPOU3BOAUTENBHOCTM Komnnekcos 30 MnH T/rod. B yucnuTtene — BbicoTa nogbema ropHoii
mMaccbl koHBeriepoM B komnnekce LIMT. BeicoTa nogbema ropHo Maccbl aBTocamocBanamu oT 3abosi 4o neperpy3oyHoro nyHkTa B komnnekce LIMT coctaBnsiet 80 M.

B 3HameHaTene — BbicoTa nogbema ropHol Macckl aBTocamocanamu B SAK.

B pesynprare BBINOMTHEHHBIX MCCAENOBAHNI yCTAHOBIIEHO,
YTO OTHOCUTE/TbHBIE yJie/IbHbIE€ NVICKOHTMPOBAHHbIE 3aTPAThl I
Ha pacyeTHDIN roj] MUMEIOT OVIHAKOBYIO TEHJEHIMIO M3MEHEHNS —
OHM YBEIMYMBAIOTCA C POCTOM BBICOTHI IIOJ/béMa TOPHOI MacChl
M CHMDKAIOTCSA C POCTOM TO/I0BOJ TpousBoauTenbHocTu. Ho mau-
CKOHTMPOBAaHHbIE KaNMTa/IbHbIE M SKCIUTyaTal[IOHHbIE 3aTPAThI
3HAYNTETbHO BBIIE IO CPABHEHMIO C 3aTPaTaMy Ha PAacueTHBIN
rop. Tak, ¢ ucnonb3oBauuem kommaekcoB LIIIT n DAK muckon-
THPOBaHHBIE KallMTa/TbHBIE 3aTPATHI 10 CPABHEHNIO C 3aTpaTaMu
6e3 mpuBesieHNA Bpllle B 1,2 pasa Ha Kaxabix 100 M Ha BpIcOTe
nogbeMa 100-600 M 1 Tpou3BOAUTENbHOCTY OT 5 1o 30 MiH T/
roy. IIpu ucnonbsopanuy xkommnnexca LIIT guckonTnpoBaHHbBIE
9KCIIJTyaTallIOHHbIE 3aTPaThl [0 CPABHEHMIO C 3KCITyaTal[MOH-
HBIMI 3aTpaTaMiu 6e3 IpUBeNeHNs C IPOU3BOSUTENIbHOCTDIO Ka-
pbepa oT 5 go 20 M/IH T/TOR M BBICOTE IOABEMA TOPHOI MacChl
100 1 600 M Bpite B 1,7 u 1,6 pasa coorBercTtBeHHo. IIpu npo-
usBonuTenbHOCT 30 MIH T/TON 1 BhIicOoTe TTogbeMa 100 1 600 M
- B 1,6 n 1,5 pasa. I[Ipn npumenenun SAK IMCKOHTHPOBaHHbIE
9KCIIJTyaTallIOHHbIE 3aTPAThl [0 CPABHEHMIO C SKCITyaTal[MlOH-
HBIMU 3aTpaTaMu 0e3 IpUBefieHMs C IPONU3BOAUTENIbHOCTDIO Ka-
pbepa oT 5 10 20 MJIH T/TOZ, ¥ BBICOTOM MOJbeMa FOPHOI MacChl
100 n 600 m yBenmmummuce B 1,9 u 2 pasa. Ilpu npoussopurenb-
HocTu 30 MJIH T/TOx 1 BpIcOTe moagbema 100 m 600 M — B 1,7 pasa.

O60cHOBaHbBl KO3 uIMeHTsl NpuBefeHns (Hopma Juc-
KOHTa) KaIUTa/JIbHBIX U IKCIUIyaTAl[MOHHBIX 3aTpaT C y4eTOM
CpOKa M OIBITA SKCIUTyaTallMyl 0OOpYNOBAaHUA CPAaBHUBAEMbIX
komiiekcoB LIITT m DAK Ha kapbepax. Tak, jia aBTOCaMoc-
BaJIOB I'PY30IOABEMHOCTBIO 45 1 80 T mpuHAT Ko3(PPuimeHT
npusBefeHus: 1,25 1,15 cooTBeTCTBEHHO. 1711 3KCKaBaTOPOB, IpO-
OMIBHOTO 1 KOHBellepHOro 060pyRoBaHMs IPUHAT KOadduin-
€HT NpUBE/IeHNUA, PaBHbII KO3)PULMeHTy MHPIALINY, TaK KaK
VX TOZIOBYIO IIPOVM3BOAUTETHHOCTD MOYKHO CIMTATD IIOCTOSHHOI.
Ha xanmranbHbIe 3aTpaThl BIUAHNE OKa3bIBaeT B OCHOBHOM IH-
danus. Koadounment nudaaunm npuHAT paBHbIM 1,06.

JuckoHTUpOBaHMe (IpUBefeHNe) 3aTPaT MO3BOJISAET Olie-
HMBATb 9P PeKTUBHOCTD NMpuMeHeHMs KoMmIuiekcos IITTT n SAK
110 CyMMapHBIM KallMTA/IbHBIM U 9KCIITyaTallIOHHBIM 3aTpaTaM,
YTO HECOMHEHHO YTOYHUT PAallYIOHA/IbHbIE YCTIOBMA NPYMEHEHNU
3TUX KOMIUIEKCOB B CPAaBHEHUU C OLI€HKOJ IPeIOYTUTETbHBIX
yCNoBuUit IPUMEHEHNA Pas3fieNlbHO IO KaNMTaAbHBIM U 3KCIITY-
aTAI[MOHHBIM 3aTPaTaM C y4eTOM CPOKa OKYIAaeMOCTV PasHUI[bI
B KallMTa/IbHBIX 3aTpaTax 3a CUYeT MEHBIINX 3KCITyaTaI[MIOHHbIX
3aTpar Ha obopygosaHue komiiekcos IIIT.
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