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BJIMSIHUE YIIPYTOH IIOJBECKHA PABOYEIO OBOPYIOBAHMUSI
HA 9OPEKTUBHOCTD PABOTHBI IIOT'PY3UHKA /13-133

Kano. mexn. nayx, npogp. IIEMEJIEB A. M., acn. KYJOIU C. ¥O.

Mozunesckuii zocydapcmeennbiil mexnuueckull yHueepcumem

OCHOBHBIM KPHTEPHEM KOHKYPEHTOCIOCOOHO-
ctu mo6oro BHa TEXHMKH SBIAETCE CcebecTou-
MOCTE BELIIYCKaeMOH NPOAYKIIMH, KOTOPas 3aBHCHT
OT CTOMMOCTH MaililiHO-4aca paboThl arperara.

Hisn npuMepa paccMOTPMM  COCTABIAKOLIHE
miaHoBo-pacyetHod crommoct (ITPC) maumzo-
qaca paboTs! morpy34mka J13-133 [1].

Kax punuo us puc. 1, ocHOBHasg YacTe 3arpar
CBA3aHa ¢ pacxoZamM Ha Ttomueo (30,92 %),
aMOpPTH3AUHOHHEIMA OTuHcIeHuaMH (9,81 %) u
HaJIOrOBBIMHU BblIIaTaMH (25,39 %).
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Puc. I, CocTapsmiomue r1aHOBO-PacIETHON CTOMMOCTH
MalHHo-Yaca paboTei norpyzdmnka J13-133

CHuxeHve CTaThbM HaJOTOBBIX BBIMUIAT H aMop-
TH3AIHOHHBIX OTYHMCICHHH HE IpPEACTABIACTCA
BO3MOMKHBIM, TaK KaK 9TH B3HOCHI PETNIaMEHTHpPO-
BaHbl COOTBETCTBYIOIIMMH TOCYHAPCTBEHHBIMH
aKTaMH.

. CrnenoBarensso, MccnegoOBaHUA NMyTel CHHXe-
Hus [IPC Mammuo-gaca paboTel He0OX0AUMO Tpo-
BOIMTh B HAaNpaBlIEeHHH COKPAlLCHUA 3aTpar, CBs-
3aHHBIX C PaCX0OJOM TOILIHBA.
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3aTpaThl, CBA3AHHBIE C PACXOAOM TOIUIMBA, OII-
penensioTes no Gopmyne

3., =KOILK K., (D

rae K; — xo3QHIHEeHT, YUHTRIBAIONMHE TOBKINIE-
HHE pacxoia TOIUIMBA B 3uUMHee Bpems, K, =
= 1,035, B netnee — K, = 1; O — 4acoBoit pacxon
ToruMBa, /4; L; — HeHa AM3EABHOrO . TOILIMBA,
IT; = 0,389 y. e./n, mo cocTosumo Ha 1.01.2003;
Ky — xo2hduuueHT HCNONB30BAHHS IBHUIATEIN
no BpeMeHH B TedeHue 1 4, K, = 0,7 [2]; K; —
k03¢ GUINEHT, YIUTHIBAIONTHE TPaHCHOPTHO-3ar0-
TOBHTENLHEIE pacxons! (NPHHMMAETCH B pasMe-
pe 1,1).

Onnum 3 cniocoGoB CHIDKEHHS 3aTpaT Ha TOII-
JHBO #BIIETCA YCTAaHOBKA YNPYroH NOJBECKH Ha
pabodee obopynoBanue norpy34nxa (puc. 2).
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Puc. 2. Tunpasmageckas cXeMa yiupyrod noasecks pabo-
gero obopymoranua norpysumia [[3-133

HcnonpzoBanue ynpyro# momsecku pabouero
obopynoBaHus (POHTANLHOIO MOTPY3YHKa NPHBO-
JUT HE TONBKO K YMEHBIICHHIO HATPYXEHHOCTH
METa/NIOKOHCTPYKI[HH H TIOBBILICHHIO €¢ pecypca,
HO M K CHHJKEHHIO CONPOTHUBIICHHS IEPEMELICHHIO
MAIIHHbI.

BectHuk BHTY, Ne 4, 2005



I‘ymaﬂumapnue I COHHTbHO-IKOROMUYECKUE HAYKH

Hccnenosanust, nposencHHbie Ha MuHCKOM
apTo3aBofe noa pykoeoacreoM M. C. Bricoukoro
[3], moka3anu, 4TO PacxoJ TOIUIMBA Y TPY30BOTO
- aBToM00uns ¢ 3a0I0KHPOBAHHON TOJIBECKOH, IBH-
JKYIUErocs Mo HEPOBHOH NMOBEPXHOCTH, B KaYECTBE
KOoTOpoH Obuia BEIOpaHa OyNBDKHAs MOCTOBas, Ha
15 % Bpme, yeMm y 3TOrO e aBTOMOOMISA C pas-
OrOKHPOBaHHOH HOABECKOH.

Teoperuyeckoe o00OCHOBAHME ITHX pE3ylb-
TaTOB, MOIy4eHHOe mpodeccopom A. K. bupyns
[4], umeer cnexyONIMH BUI

f=hrusl g, @

rae f, — Ko3hOHUHEHT CONPOTHBICHHA ABIDKE-
HHIO NOIPY34HKa MPH CKOPOCTH, OMU3KOH K HYIIO,
opunumaeM f, = 0,04, 4T0 COOTBETCTBYET Ipa-
BHIHOMY HOKpHITHIO (Tabin. 1); p — KosgduumeHT,
VUMTBIBAIONMEA KOHCTPYKTUBHBIE OCOOEHHOCTH
MaImHH (4719 IPy30BBIX aBTOMOGHNEH 1 = 7-107)
[4]; s — moxazaHWs TOTUKOMEpAa MO COCTOSHHIO
moporu, cM/kM (Tabi. 1); v, ~ CKOpOCTb ABHKEHHA
MOTPY3uHKa, M/C (IPHHMMAETCE TOCTOSHHON s
BCEX HOPOKHBIX ycnoBuit v, = 8,3 m/c = 30 xm/9);
G, — BEC HeNmoAPeCCOPEHHbIX yacTeii NOTpY34HKa,
H; G, — Bec norpysuuxa, H.

; Tabruya I

3aBucumocTh HOKasaHMI ToMKOMepPa B Kod(duuHeHTA

CONPOTHBACHN IBHKEHHI 0T COCTORHMA
AOPOKHOTO MOKPLITHA

[Noxazanus Tomaxomepa| Koaddu-
i 0 COCTOAHMIO JOPOTH |IHEHT COTIpo-
b e 8, CM/KM THBIEHHA
Ommry. | Xopomr. | PeMOHT. | ABHKEHUIO fo
Acansroberon 50 150 300 0,02
HemerToberon 75 150 300 0,025
T'pasuiinbie u mebe-
HouHbIE 0Gpabo-
TaHHbIe OHTYMOM
C MOBEPXHOCTHOH
obpaboTroit 100 250 400 0,03
[H{ebenoynnie 200 | 350 500 0,035
I'paeuiigrie 200 | 350 500 0,04
BynepxHEE MOCTO-
BRIE 250 | 400 600 0,05

Bnusuue noxsecku pabouero obopymoBaHMA
Ha MOILHOCTh, MOTpebIeMyi0 - IOrpy39HKOM,
MOYHO OIIPEIENHUTE CISAYIONIHM 00pasoM.

ConpoTUBIEHHE ABUKEHHIO NOTpY3uHKa B
TPAHCIIOPTHOM pexiMe padOTH IpH YCTAHOBMB-
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IeMCcS PEKHME JBIDKCHUS PACCYHTHIBAEM IIO
bopmyne

W= (Gne:p * Gaa.u)f ’ (3)
rae G,., — BEC, IPUXOIIMICS Ha NEPE/HIOK 0Ch
norpy3unka (B TPYXCHOM MM TIOPOXKHEM CO-
crosaun), H; G,,,— Bec, npuxopsauiics Ha 3a1-
HIOKO OCh IIOrpy3uuka (B IPYKEHOM HIHM HODOXK-

HEM cocToaHuH), H.
ConporusneHne IBHKEGHHIO IOrpy3dMKa OT

 CHJI HHEPIMH TIPH TPOTAHHH C MECTa ONPEICTHTCA
" mo popmye

G, dv

T )

roe G, — Bec morpysumka, H; g — yckopenue
¢BOGOAHOTO NAXeHus, M/c”; dv — M3MEHEHHE CKO-
POCTH mOTrpy3uuKka, M/c; df — Bpems, 3a KOTOpoe
HPOHCXOHUT H3MEHEHHE CKOPOCTH TIOTPY34HKA, C.

MOIHOCTh HA TIPCO/IOIEHHE CHII HHEPLMH MPH
TPOTaHUM MOTPY34HKA C MECTa

Witn | 5)

N — Il
n
rne n — KI1J Tpascmucenu, 1 = 0,8,
MorHocTs, 3aTpaynBacMasi NOTPY3YHKOM Ha
NEpEMEIICHHE B TPAHCIIOPTHOM PEXKHME, HAXOIHT-
cs 1o

Ny =2 ©6)
n
C yuerom (2)...(4) u (6) MOIIHOCTE NOTPYy3YH-
Ka B TPAHCIIOPTHOM peskuMe Oyner paBHa

N _ =

™

JodmiBalomB)ash

n

(7

C nmomomeio (6) UIA BCEX NPUHATHIX JOPOXK-
HBIX YCIOBHH OIpeaensercd 3aTpadyHBaeMas MOMi-
HOCTh Ha MEepEMEILCHHE NOTPY3UHKa C XKECTKUM U
YOpPYTHM KpemieHusamu pabouero obopynosanws,
T. € G,/G,=1 B G,/G, <1 COOTBEICTBEHHO

(Tabxn. 2).

Kax Buano 13 pHc. 3, TP HCIIONB30BaHUH YII-
pyro#i mozpecku pabouero o0OpyINOBaHMA IIPO-
H30IILIO CHIDKEHHE NOTpelnseMOol MOIIHOCTH, 4TO
NOBIMAIO HA YMCHBLICHHE DAcXoa TOIIHMBA
(puc. 4; Tadm. 3).
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I y.u-muumapuwe U CONUATTbHO-IKOHOMUYECKKE HOYKI

Tabauya 2
3aBHCHMOCTL 3aTPAYHBAEMOl MOLTHOCTH,
Ha NepeMenienie B TPAHCHOPTHOM PewkHMe,
OT HEpOBHOCTEH JOPOrE

MomzocTs,
zaTpavnBae- Mogtmecrs, !

TMoxasa- Mast Ha niepe- | S3 P2 THBACMAT Hamenenne

| Copoem | MOmEE | . | npn ympyron
TOMYKO- P TIOTPY34UHKa C RN PH YIIpY
Mepa o | TOTPYSNKS |5 o i | K2 YIDYIUM | KpeTUICHR
cheToas ] Vs KM/g KperuicHHey | KDEIUICHHEM paBoaero

Y pabosero pabouero ofo- | obopynopa-
HOporH o6opynoBaHns pynoBanus | HEA AN, %
5, Ch/KM N, KBT Nop, kBT

pow, P9 S ey | T | gy | O | rpy

200 27,39|31,04{26,251 29,06 | 4,2 | 64

300 30 30,06|34,08]28,35| 31,11 | 5,7 | 8,7

400 32,74|37,11130,46| 33,15 7,0 | 10,7

500 35,42(40,1532,57| 35,20 | 8,1 | 123
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Puc. 3. 3apucuMoOCTE TOTpPeONsieMOH MOIIHOCTH HAa mepe-
MEIIEHHE OT HcpoBHocTei:‘I Jopore: 1 — MOLIHOCTB, 3aTpa-
YHBaeMad Ha TICPEMEIICHHE IPYKCHOTO MOTPY3UHKA © XKecT-
Koi momeeckolf pabodero obopyaoeanus npH v, = 30 ww/u;
Jo=0,04; 2 — To e rpyKeHOro NOrpy34HKa ¢ ynpyroH nog-
Beckoil pabogero obopynosasns npH v, = 30 w/'; f; = 0,04;
3 - MOIIHOCTE, JaTpadHBacMasd Ha TMEPEMEIICHHE ITOPOKHETO
MOTPY39YHKA ¢ KecTkoll monseckoil pabodero obopymosanua
mpH v, = 30 wa/T; fi = 0,04; 4 — 1o e ¢ ynpyroH nmoaseckoH
pabouero obopynosanus opu v, = 30 km/g; f = 0,04
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Puc. 4. 3aBHCHMOCTH PAcXofia TOTUTHBA TOTPY3YMKA TpH
IBIKCHUH B TPAHCTIOPTHOM PEXHME OT HEPOBHOCTEH OPOTH:
1 — wacopoll pacxoll TOIUIHMBA FPYKEHOTO MOTPY34HKa C
HeCcTKOH moapeckoi pabouero odopymoeanms npu f = 0,04;
2 — 10 e ¢ ynpyroil monseckod pabouero obopynosanus
npH fy = 0,04; 3 — gacoBoil pacxo/] TOIUTHEA JI0POXKHETO IIO-
IPy34HKa ¢ KecTkol monseckoil pabouero obopymoBaHuA
npu f =0,04; 4 — 10 e ¢ ynpyro#t noxseckoii pabosero obo-
pynooBaHug npH fu = 0,04 -
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Ta6nuya 3

3aBHCHMOCTE YACOBOTO PACKOAE TOILTHBA HOTPY3YHKA
0T HepOBHOCTEH HOPOFH

Pacxon tonnusa | Pacxoz tonnusa | MizsMeHerHe pacxo-
TMoxazamus | MOTPY34HEA C [IOTPY39HKa © Iia TOTUTHBA TIPH
TonuKoMepal KECTKHM Kpell- | YIPYTHM Kpen- | YIPYTOM Kperie-
* | o cocTon- | eHnem paboderc|nexuem pabodere|  HHA pabosero
HHIO JOpO- obopynosauus, | obopynosanus, oDopynoBaHHA
'l 5, CM/KM alg e AQ, %
MOpoK.| TPWK, | MOPMK. | TPYXK. | NOpos. [ rpyx.

200 [914] 9,47 | 904 [ 929 | 1.1 1,9

300 (939 975 [ 923 [ 948 | 1,7 [ 28

400 [963] 1003 ] 942|967 22 | 36

500 9,87 | 10,30 [ 9,61 | 9,85 26 4.4

MomnmocTs, noTpednsemMas NOTPY3YHKOM IpPH
TPOTaHHH C MECTa, ONpenensercs no popmyie

Ny =Ny + N, ®)

MomHocTh, 3aTpaydBaeMas NOrpy3uHuKOM IIpH
YEPHaHUU MaTepuana, pacCUHThIBACTCH

Ny =Ny + Ny, %)

rae N, — MOUIHOCTh, moTpebnsemMas HACOCHOIM

H

ycTaHOBKOH morpysumka, KBT; N,, — MOIHOCTb,

3aTpauuBaeMas NOIPY3UHMKOM HA MepeMelIeHHe
NIpY Yeprasnu Matepuana, KBT.

MouHocTs, 3aTpaynBacMas MOTPY34HKOM NPH
BLITPY3KE MaTepHania, paBHa

PO,
= [ HAC
Nosrs wLml 000n, - (10)

TAE Pop, — CPE/IHEES NaBIEHHE B THAPOCHCTEME NPH
BRITpY3Ke MaTepuana, [la; (), — cymmapHas no-
Adadya THIAPABIHYCCKHMX HaCOCOB IIPH BBIIPY3KE,
m/c; M5 — obbemusii KITJT rumpocucteMst.

B cBs3u ¢ TeM, 9ro npu pabore norpysyuka B
pe’kHMe YeplaHHs H BHITPY3KH MaTepHalla CHCTe-

Ma YNpyrod NOABECKM CTPENbl OTKIIOYEHA, HpH-
MCHCHHE JaHHOTO YCOBEPLICHCTBOBaHMA HE TIIO-

BIHACT HA H3MCHCHHC MOIHOCTCH Nooo U Ny
" Taxum oOpa3zoM, ¢ y4eTOM NPHBEIECHHBIX BHI-

mie popMy 4acoBOl pacxof TolukBa Gymer ompe-
ICHAThCA CASAYIOIHM 00pa3oM:

O= ngmwK“;’"r + qNNmK;;’ + qﬂN K™ 4

G | '
+ gy, N,

' BHID

K™ + 4y, N Ky,

rl€ gyx — YAENBHBIA pacxoy Tommusa, JI/(kBru);
K" — k03D OHUILMEHT UCIIOIB30BAHMS IIOTPY3UH-
Ka 110 BPEeMEHHU B PeXKHME PasroHa (IPUHHMACTCA B
pasmepe 4 %); K.} — TO e B TPaHCIIOPTHOM pe-
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Tymanumapusie u coyuanbHO-3KOHOMUNECKUE HAYKH

xume (60 %); K57 — To e B pexume yepranus

marepuana (25 %); K" — T0 xKe B pexume Bbi-

X

'r'pysm marepuana (9 %); K,
xonocroro xoxua (2 %).

= TO KC B pexHME

C y4eroM CHIDKeHMS PAcXO[a TONJINBA 3a CHET
VIIPYTOTO KpemneHus pabouero obopymoBanus o
MeTofHKe [1] onpemensercs CTOMMOCTbL MALIMHO-
yaca paboter morpysuuka H [IPC epunuupt npo-
Jayxnuu (pHc. 5; Tabm. 4).

13,9 =
MPCy. efu p—ai
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13,7 1= — |
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Puc. 5. 3aBHCHMOCTD ITAHOBO-PACYETHON CTOMMOCTH MalliH-

HOo-gaca paboTel TOrpy3dHka OT HEPOBHOCTEH MNOpOrH:

1 = ITPC manmno-vyaca paboThl HOTPY3UHKA C XECTKOH mon-

BecKoii pabodero oSopynosanus mpH v, = 30 xv/q; f = 0,04,

2-ToXe c ynpyroii moapeckoil pabouero obopymosaums
mpH v, = 30 xv/g; f = 0,04

Tabmiya 4
3aBHCHMOCTE IUIAHOBO-PACHETHOH CTOHMOCTH
MalIMHO-4aca paloTel 0T HEPBHOCTE A0POry

Mo JCmﬂuncm ma- |CroumocTs mamu-| HiMeHeHHe CTOH-
Ry mAHO-9aca pabo-| HO-9aca paloTEHL | MOCTH MAIIHHO-
TOMYKOME-
10 co- | T IOTPY3IHRA C|  TOTpYsuMka ¢ | waca paboTe no-
a KECTKHM KpETe-| YIpyrHM Kperie- | rpysuuKa NpH yo-
CTOSHHEY
p— HHcM pabouero | ameM pabouero | pyroM KperuleHHH
Gt *| ofopynopanns, | oBopyzosanua | pabouero obopy-
¥. efq y. efq HopaHud, %
200 13,24 13,13 0.8
300 13,43 13,27 1,2
400 13,62 13,40 1,6
500 13,81 13,54 1,9

BectHnk BHTY, Na 4, 2005

Ilppgem crommocTs nNpoM3BOACTBA pabor
YMEHBIIMTCA Ha TaKyro ke BenuuuHy (%), Kak u
CTOMMOCTh MaIlIHHO-4Yaca, TaK KaK MCHOIb30BAHHE
ynpyro# nozpecks pabodero obopymoBaHus mo-
Ipy34HKa HE BbI3BIBAET HM3MEHEHHA MPOH3BOIH-
TENBHOCTH, @ YBEIHYEHHE CTOMMOCTH HOTpPY3uYMKa
3a cueT [AaHHOH MOJCPHM3AUMH HE3HAMHTEIBHO
HOBJIHAET HAa aMOPTH3AIMOHHbIE OTYHCICHUS.

BBIB O I BI

1. IlpoaHanu3HpoBaB NPHBEACHHBIE PE3yNbTa-
Thl PacyeroB, MOXKHO CIENATE BBIBOJA O TOM, YTO
Gnaromaps ynpyroii nmojeecke pabouero oprana
NOTPY34HKa HPOHUCXOHT CHH)KEHHE PAcXola TOIl-
nuBa s nopoxuero Ha 1,1...2,6 %, ma rpyxe-
HOro — Ha 2...4,5 % B 3aBHCHMOCTH OT JOPOXKHBIX
YCIOBMH, 4TO Bic4YeT 3a coboil cumxenue ITPC
ManmiHo-4yaca paborer Ha 0,8...2 % mua Tex xe
YCIIOBHH.

2. IlpumeHeHHe yIpyroro KpermieHus pabode-
ro 00OpYNOBaHHSA BEJCT HE TONBKO K CHHIKCHHMIO
pacxolla TOIUIMBA, HO H K YMCHBIICHHIO JHHA-
MHYECKHX HATPY30K HAa METAIUIOKOHCTPYKILHIO [0-
Ipy34HKa, YTO BIEYET 3a co00il HOBRILICHHE NO-
TOBCYHOCTH, CHCIOBATENILHO, U CPOKa JKCIUIyaTa-
UMM MAIIHHEL,
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