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AP PEKTUBHOCTL UCMONBL30BAHUA U3AENUIA MaLLMHOCTPOEHUS! onpeaensieTca ypoBHEM Mx paboTocnocob-
HocTW. 3aTpaTbl, CBSA3aHHble C oGecneyeHneM paboTocnocobHOCTM, 3a nepuos aKcniyaTauuyu NpeBOCXOAST
B 6-10 pa3s HavanbHyl CTOMMOCTb U3genuii. Npuyem B NPOLIECCE KX UCMONb30BaHUS 3TW 3aTpaThbl yBENUYU-
BalOTCH NPU CHKEHUM BbIXOAHbLIX NapaMeTpoB, obecneunBatoLmx 3PeKTUBHOCTL NPUMEHEHNS! U3AENUS MO
HasHayeHuo. BaxkHO yuuTbiBaTb 3TM M3MEHEHUS Ha 3Tanax W3rOTOBMEHWUS WU3LENUA MaLUMHOCTPOEHMS.
JocTmkeHne MakcumarbHOro addekTa Ha aTane aKCnryaTaumm XU3HEHHOTO LMK U3LENUsi BO3MOXHO TOMb-
KO B pe3yrnbTaTe KOMMIEKCHbIX U B3aMMOYBSA3aHHBIX MEPOMNPUSATHN NPU NPOEKTMPOBaHUM, NPOU3BOACTBE U UC-
Nonb30BaHUU MO Ha3HAYEHUID KOHKPETHOTO 0GBbEKTA C YYETOM AVUHAMUKU €ro BbIXOHbIX NapaMeTpoB. AHanm3
AMHAMVKN BbIXOAHbLIX NapaMeTPOoB MpuW ero aKCrnyatauum no3sosnT ONpeaenuTs nNpeaesbHbie 3HaYeHus npo-
U3BOAWTESNILHOCTU, SKCMyaTaUMOHHBIX 3aTpaT U HapaboTKM ANs NoMyYeHss MakCUManbHOW Npubbinu Ha eau-

HULY HapaboTKu.

B cTaTbe Ha npvmepe rmapodrLMpPOBaHHbLIX 9KCKaBaTOPOB MATON pasMepHON rpynrbl NpuBeaeHa agnHamu-
Ka OCHOBHbIX BbIXOOHbIX MapamMeTpoB Ha aTarne SKCMyatauunm WX >KU3HEHHOMO LMKNAE; BbISIBNEH OCHOBHOM
haKTop, BMUAIOLMIA HA WHTEHCUMBHOCTb CHWXKEHWUS MPOV3BOAUTENBHOCTM MMAPOMULMPOBAHHON MaLUVHbI;
o60ocHOBaHa LienecoobpasHOCTb yyeTa AMHAMMKN BbIXOOHbIX NapamMeTpoB Npu oLeHke adeKTMBHOCTM ee nC-
Nonb30BaHWs; NpeasioxkeHa MeToamKka onpeaeneHns HapaGoTKM OKynaeMocTu 3aTpaTt Ha npuobpeTeHne ma-
LUVHBI M ONTUMArbHON HapaboTKM aTana aKCryaTauumn, ee XU3HEHHOTO LMKIa, COOTBETCTBYIOLLEN MOMYyYEHNIO

MaKCcMManbHO NpuUohLINK.

B HacTosilee Bpemsi npu onpeaeneHun LenecoobpasHOCTM Co3AaHNa MaluvH 3aknafablBaloTCst MOCTOSIH-
Hble 3HAaYeHNUs1 OCHOBHbIX BbIXOAHbIX MapameTpoB (NMPOU3BOAUTENLHOCTM, cebecTOMMOCTN MallMHo-4Yaca), Co-
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OTBETCTBYOLNX Hayany akcniyartauuun. dPaKTUYECKM OHM 3HAYUTENBHO U3MEHSIOTCS B npouecce Hapa6OTKVI
MalliuHbIl, YTO BaXHO y4UTbiBaTb NpU ee co3daHun N UCnonb3oBaHUKU MO (*)yHKLIMOHaﬂbHOMy Ha3Ha4eHuto,
BKMovas obecneyeHne ee paGOTOCI‘IOCO6HOCTM. I'Ipep,no»(eHa MeToaAuKa peanusauunn cTpatermn nognepixa-
HUA N BOCCTaHOBJIEHUA paGOTOCI’IOCOGHOCTM CTPOUTENBHBLIX U AOPOXHLIX MawnH. MeToauka ee peanusauuun
npegnaraeTcd B CtTaTb€ Ha OCHOBE 3aTpaT Ha U3rotobrieHne MalnHbl U JUHAMUKN OCHOBHbIX BbIXOAHbIX Ma-
pamMeTpoB Ha 3Tane akcniyaTtauynun ee XXM3HEeHHOro umkna.

KnioueBble cnoBa: rMaopodUUMPOBaHHbIE CTPOUTENbHbIE U AOPOXHbIE MAaLUMHBI, XXU3HEHHBIA LUK,
BbIXOOHbIE NapaMeTpbl.

Un. 1. Tabn. 2. bubnworp.: 11 Ha3B.

DETERMINATION OF MAIN OUTPUT PARAMETERS

FOR HYDROFICATED CONSTRUCTION AND ROAD-BUILDING MACHINES

AT OPERATIONAL STAGE OF THEIR LIFE CYCLE
MAXIMENKO A. N., ZAROVCHATSKAYA E. V., MASLOVSKAYA S. V.

Belarusian-Russian University

Usage efficiency of mechanical engineering products is determined by level of their operating capability.
Expenses connected with provision of operating capability for the whole operational period exceed initial cost
of the products by 6-10-fold. Moreover , while being used the expenses have a tendency to increase with re-
duction of output parameters that ensure product application efficiency for its intended purpose. It is necessary
to take into account these changes at manufacturing stages of mechanical engineering products. Maximum ef-
ficiency can be obtained at the operational stage of the product life cycle only as a result of complex and inter-
related measures during designing, manufacturing and usage of the specific product for its intended purpose
with due account of its output parameter dynamics. While using the product an analysis of its output parame-
ter dynamics will make it possible to determine maximum value of the operating capability, operational ex-
penses and best practices for obtaining maximum profit per operating time unit.

Taking hydroficated excavators of the 5" grade as an example the paper presents dynamics of main output
parameters at the operational stage of their life cycle; reveals the main factor influencing on intensity of hydro-
ficated machine operating capability reduction; substantiates an expediency of taking into account output pa-
rameter dynamics while evaluating efficiency of its usage; proposes a methodology for determination of or a
pay-off time period for recoupment of expenses pertaining to machine procurement and optimum time period
for operational stage, its life cycle that corresponds to obtaining maximum profit.

Nowadays constant values of main output parameters (operating capability, self cost of machine-hour)
corresponding to the beginning of operation are to be taken into account while determining expediency of ma-
chine creation. Practically they significantly change in the process of machine operation this fact must be taken
account while creating a machine and using it for its intended operational purpose and ensuring its operating
capability. The proposed methodology for maintaining and restoration of operating capability of construction
and road-building machines was published previously [3]. The paper proposes a methodology for its implemen-
tation on the basis of expenses for machine manufacturing and dynamics of main output parameters at the
operational stage of its life cycle.

Keywords: hydroficated construction and road-building machines, life cycle, output parameters.
Fig. 1. Tab. 2. Ref.: 11 titles.

BBenenme. J[ocTibkeHUEe MaKCHMAalIbHOTO 3(-
(hekTa Ha 3TATNE PKCIUTYaTAllUU KU3HESHHOTO IUKIIA
CTPOUTETBHBIX W AOpOKHBIX MamuH (CIIM) BO3-
MOYKHO TOJIbKO B pe3yJbTaTe KOMIUICKCHBIX M B3a-
UMOYBSI3aHHBIX MEPOTPUATHI TMPU MPOCSKTUPOBA-
HUM, TPOU3BOJICTBE U HCIIOJIH30BAaHUM 110 Ha3Ha-
YEHUIO0 KOHKPETHOW MAIIMHBI C YYETOM JHHAMUKU
ee BBIXOJHBIX MapaMeTpoB. Jlis ydera BIUSHHUS
KOHCTPYKTHBHBIX, MPOU3BOJCTBCHHBIX M 3KCILTya-
TaI[MOHHBIX (PAaKTOPOB MOXKHO MOA00paTh Mmapa-
METpPBI TI0 OIlEHKE PabOTOCIIOCOOHOCTH KOHKPET-
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HOM MalllMHBI ¥ 10 WX JHHAMUKE B IpOIECcCce ee
WCTIONIB30BaHMS ONPENENIUTh ONTHUMAIBLHYIO Hapa-
0OTKY, COOTBETCTBYIONIYI0 MAaKCUMAalbHON TpH-
ObUIM C YY4eTOM BCeX (aKTOPOB, BIUSIONIMX Ha
paborocmocobrnocth C/IM, koTOpass OyIeT OTiu-
4aThcs OT cpenHux 3HadeHwit 10 50 % [1].

AHanu3 JUHAMHKH BBIXOJHBIX IapaMeTpPOB
MPU DKCIUTyaTallid MAallWHBl TI03BOJIET OTpejie-
JIUTh TPOU3BOJUTEIHLHOCTh, CEOSCTOMMOCTh Ma-
IIMHO-Yaca, ONTHMAJIbHYI0 HapabOTKy OKyIaeMo-
CTH CTOMMOCTH €€ M3TOTOBJIICHHUS, MAaKCUMAIbHBIC
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9KCIUTyaTallMOHHbIE 3aTpaTbl M MAaKCHMAaJIbHYIO
npuObUIb 3a 3Tall AKCIUIyaTallUU €€ >KU3HEHHOTO
nukia. Ha stane co3nanus MamuH K HEW mpeasb-
ABTISIIOTCA TPeOOBaHMS: BBICOKASI MPOM3BOAMTEIb-
HOCTh M 3KOHOMHYHOCTb, HaJEKHOCTb, IPOCTOTA
yhOpaBieHHs W OOCITYXHBaHUS, PEMOHTONPHUTOJ-
HOCTb, YAOOCTBO TPaHCHOPTUPOBAHHMS, BBICOKHE
acTeTdeckue kavectBa [2]. K coxkanenuro, oc-
HOBHBIC BBIXOJIHBIE TapameTpbl (IPOU3BOAUTEIND-
HOCTh U Ce0ECTOMMOCTh MallIMHO-4aca) MPUMEHS-
I0TCSI TIOCTOSIHHBIMH TIPH OLIEHKE 3(PPEKTUBHOCTH
UX HCIIONB30BAHUSA, XOTS OHHM 3HAYUTENHHO H3Me-
HSIOTCS B Tpolecce HapaOOTKH MallHHBL. JTO
BR)XHO YUYHUTHIBATh NPH IUIAHUPOBAHUH U OpPTraHU-
3anuu ucnosib3oBanus CJIM, Bkitouast obecriede-
HUE UX pabOTOCIIOCOOHOCTH.

Crparerusi mopjepXaHusi ¥ BOCCTAHOBJICHUS
paborocrocobnoctn CJAM  Obiia TpenyoxeHa
B [3]. Ee peann3anns Bo3MOXKHa NPH YCTAHOBIIECH-
HOW JMHAMHKE OCHOBHBIX BBIXOIHBIX IapaMeTpOB
(TIpOM3BOINUTENBHOCTh U C€0ECTOMMOCTh MAaIlIuHO-
yaca) B Iporecce HapaOOTKN MAaIIHHBL.

JlnHaMHKAa OCHOBHBIX BBIXOJHBIX NMapaMer-
POB TrUAPOGHUIMPOBAHHBIX IKCKABATOPOB Tifi-
TOH pa3MepHOHl Ipynmbl HAa 3Tame JKCILIyaTa-
IMM UX KU3HEHHOro uukJja. [lnanupoBanue u
OpraHM3aIys CTPOMTENBHBIX PaboT, (GpopMHpOBa-
HUE KOMIUIEKTOB M KoMIuiekcoB C/IM mpoBoast-
Ci C y4eTOM MPOU3BOJUTENBHOCTH MAIIHHBI, KO-
TOpasi B HAcTOSIIEe BpeMsl IPUHUMAETCSI CpeAHen
32 MEXPEMOHTHBIH LUK MPH 3HAYUTEIBHBIX W3-
MEHEHHUSIX €€ B 3aBHCUMOCTH OT HapabOTKH C
Haudana skcmryatauud. Ilpum ucrnons3oBaHuMM WH-
(OpMaLIMOHHBIX TEXHOJOTHH AJIS yueTa ¥ aHaIn3a
9 PEKTUBHOCTH IKCITyaTally Ka)XJI0W MAaIIHHBI
NPEOCTABIAETCS BO3MOXKHOCTh IEPEeHTH Ha HO-
BBIli yPOBEHb OLEHKH NMPUMEHEHUSI KOMIUIEKTOB H
KOMIUIEKCOB U B II€JIOM MapKa MpU BbIOIHEHUU
J0OBIX CTPOUTEIBHBIX ONepanil.

OCHOBHBIM TIOKa3aTeleM OLIEHKH YPOBHS Op-
raHu3anuu paboThl MallMHBI SBISETCS HKCILTya-
TalMOHHAsl TPOU3BOJUTEIBHOCTh, KOTOpAsi 3HAYH-
TEJIHHO HU3MEHSETCS B TMPOLIECCE €€ HCIOIb30-
BaHMs. CHM)KEHHE €€ MPOUCXOAUT M 3a CYET U3-
HAIlMBaHWUS JAeTaledl CONPSDKEHUH COOPOYHBIX
€IMHULl, YTO B THUAPONPHUBONE CKa3bIBaE€TCH Ha
BHYTPEHHHX IlepeTeykax paloueil KHIKOCTH.
B xoHcTpykmmsax coBpemeHHbIXx C[IM npumenser-
Cs TPEUMYIIECTBEHHO OOBEMHBINH THAPOTPHUBOI.
OCHOBHBIM HEJOCTATKOM THIPOCUCTEM SBISIETCA
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TO, YTO BCE TUJPOIJIEMEHTHI CBSI3aHBI MEXIY CO-
00l MmocenoBaTeNbHO U BBIXOJ U3 CTPOS OJHOTO
3JeMEHTa NPUBOJIUT K OTKA3y BCEH THIPOCUCTEMBI.
M3meHeHue BBIXOAHBIX MapaMeTpoB TUIPOCUCTE-
MBI OKa3bIBAa€T CYIIECTBEHHOE BIMSHUE HA MPOU3-
BoguTenbHOCTh CIAM. M3HamuBanue conpsbKeHuin
COOPOYHBIX EJIMHUI] THUAPOIIPHBOJA CKa3bIBACTCS
Ha TMPOAODKATENBHOCTH BBITIOJHEHUS MAaITHHON
OTJENBHBIX OTEPallii U BCETO LUKJIA.

[TapameTpamu KOHTPOJISI TUAPOIPUBOAA B Iie-
JIOM  SABISFOTCS: TPOAODKUTEIFHOCTh  BBITIOIN-
HEHUS OTICNBHBIX ONepanui uiu padodero Iuk-
Ja, TeMreparypa paboueld KHUJIKOCTH U TEMII €¢
HapacTaHHs, KOJMYECTBEHHOE W KadeCTBEHHOE
U3MEHEeHMS paboueil >kuakocTd, mnojubid KITI
rUApaBIndecKkoil cuctembl. Hambomee mmpoko
IUTS OI[EHKH OOIIEeTr0 COCTOSIHHS THAPOTPHUBOJIA
MPUMEHSICTCS METOJ CPaBHEHUS IPOJIOJIKHUTEIb-
HOCTH BBITIOJTHEHUS OTIENBHBIX OIeparii win
[IUKJIA C HOMUHAJIBHBIMU U TIPEACIbEHBIMU 3Haue-
HusMH [4].

B xauecTBe ucciemyeMbpIx MaIlivuH BBIOpaHBI
TUJAPABIMYECKUE SKCKABATOPHI MSATOM pa3MepHOM
rpynmel  (20-5126, JSB-240). PaGouwii 1muxn
3TUX DKCKABATOPOB MOKHO PA3JEIUTh HA COCTaB-
JSIONME: KOTMaHWe, MoabeM pabodero obopyro-
BaHMS Ha BBITPY3KY, IIOBOPOT HAa BBITPY3KY, BBI-
rpy3Ka TPyHTa, TOBOPOT B 3a00H, HM3MEHEHHUE TI0-
J0KeHUs pabodero o0OpyaOBaHHUS MIPU MTOBOPOTE
B 3200M.

Cy1iecTByeT METOJUKA OMpPENeTICHUs BpEMEHU
nukia paboTel dKCKaBatopa [5], B KOTOpOW pac-
CMaTpHuBaeTcs padoTa 3KCKaBatopa ¢ OOpaTHOM
JomaTod ¢ KOBIIOM BMECTUMOCTBIO 1,6 M pu
pa3paboTKe TPYHTOB TPETbEH KATETOPHH. OJTOT
pacyeT MO3BOJISIET OMPENCIUTh BpPEeMs IMKIa HO-
BOM MaIllMHBI, HO OH HE YYUTHIBACT HW3MEHEHUM,
MPOUCXOAIMINX C MAIIMHOW W HEMOCPEICTBEHHO
C THAPOIIPUBOJIOM C y4ETOM HapaOOTKU ¢ Hayala
SKCIUTyaTallHH.

OCHOBHOH TMOKa3aTellb U3MEHEHHH B padoTe
ruzapornpuBojia — o0bemubid KI1J], koTopsiii orpe-
JlesieT JMHAMUKY CHWDKEHHS TPOHU3BOIUTENHHO-
ctu. O6wvemusbiii KITJI rumponpuBoaa, paBHO Kak
n oobemHubIi KI1J] oTAenbHBIX OCHOBHBIX COOPOY-
HBIX €IUHWII, SIBIACTCS BBIXOAHBIM MapaMeTpoM
TUPOIIPUBO/IA M XapaKTEPU3YeT COOOH TpU Bak-
HEUIUX TMOKA3aTeNsl TUIPOCUCTEMBI: TEXHUYIECKOE
COCTOSTHHE COOpPOYHON €IMHUIIBI, TTOKa3aTellb KO-
HOMMYECKOM 11e1eCO00Pa3HOCTH JalibHEHIIIEH dKC-
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TUTyaTallud THIPONPUBOAA WM OTJCIBHON c0O-
pOYHON enWHMIBI [6] ¥ MPOMOIDKUTEIHLHOCTh BBI-
MIOJTHEHUSI OTJICJIBHBIX COCTABJISIONINX IIMKIIA JKC-
kaBaropa. MccrneaoBanusi Mo U3MEHEHUIO TPOJI0JI-
JKUTENPHOCTH OTJIENbHOM Olepanuy MUKIa TpU
HOMMHAJIBHOH 4YaCcTOTE BpaIllEeHUS KOJICHYATOTO
Bajla JBHUraress skckaBaropa D0-5126 moarsep-
VI KadeCTBEHHbIE 3aBUCHUMOCTH HM3MEHEHHN
KIIJ »meMeHTOB THAPONPUBOJA OT HApaOOTKH
MAIIIMHBI ¢ HaYaja KCIUTyaTallii, yCTaHOBJICHHBIC
A. M. XapazoBbM [6].

AHanu3 pe3yabTaToB MCCIICOBAHUN 110 WHTCH-
CHUBHOCTH H3MEHEHUs paboTocrnocoOHOCTH cOo-
POUHBIX enuHul ruaponpusona I0-5126 nokazai,
YTO B 3aBHCHMOCTH OT HapaOOTKHU MOIKOHTPOJIb-
HBIX MaIllMH C Hayalla 3KCIUTyaTaluy OOBeMHBIN
KILJI camxkancs ¢ 0,90 go 0,47 (tabm. 1).

Tabruya 1
[penesibl n13MeHeHUsI BLIXOIHBIX IAPAMETPOB
TUIPONIPHBO/Ia H MALUHBI

[IpenenbHoe
Hosas ma- 3HAYCHUE
IToxa3aTenn
[IMHA KOHTPOJIUPYEMOTO
napamerpa
Koaddunuent nogauu Ha-

coca 0,97 0,77
O6wemnsiii KITJ ruapopac-

MpeaeIuTeNs 0,98 0,88
O6wemusiii KITJ] ruaporm-

JIUHApA 1,00 0,94
O6wemusiii KITJ] ruppomo-

Topa 0,95 0,76
O6wemusiii KITJ] ruapo-

MPUBOJA SKCKaBaTopa 0,90 0,47
Bpewmst mukia, ¢ 22,00 42,00
TexHuYecKast IPOU3BOAU-

TEJIBHOCTD, M/ 180,00 101,00

IIpu mpenensHOM 3HaYeHUH 0O0BemHOTO KIIJI
THIIPONPUBOJA TEXHUYECKas! MPOU3BOAUTEILHOCTh
cHkaetcss Ha 44 %. Jlns skckaBaropa D0-5126
ObUTH 00paboTaHBl KapTOYKK ydeTa MX paboTHI
[lony4yeHHble pe3ynbTaThl YKa3bIBAIOT Ha CHUKE-
HUEe K0d(umrenTa BHYTPUCMEHHOTO peXrUMa pa-
0ot K, oT HapaOOTKM C Hayama SKCIUTyaTarliu
(Tabi1. 2), 94TO MPUBOAUT K CHMXKEHHUIO JKCILTyaTa-
MUOHHON TIPOM3BOJAUTEILHOCTH JIOTIOJHUTEIBHO
Ha 47 %. [Ipu 5TOM IPOUCXOIUT yBEIUUCHHUE Bpe-
MEHM MPOCTOSI B TEXHUYECKUX OOCITYKHBaHU-
ax (TO) u pemoHTax U TPYAOEMKOCTH IIJIsl 0OecTe-
yeHnst paboTtocnocoOHOCTH MamuHBL Bcee 310
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HaTpsIMYIO OTpakaeTcsi Ha pocTe ce0ecTOMMOCTH
mammHo-9aca (C,y) NMpH YBETWICHUH HApaOOTKHU
C Havaja JKCIulyatanuu. Ee u3MeHeHHe MOXKHO
yuecth ko3 duimenTom K, (Tabn. 2), KOTOpbIid
paBeH OTHOIICHUIO CE0ECTOMMOCTH MAaIIHHO-Ya-
ca npu i-it Hapaborke k C,, mpu HapabOTKE 10

1000 moTouacos.
Tabauya 2
H3MeHeHHe OCHOBHBIX BBIXOHBIX MIAPAMETPOB
skckaBaTopa 30-5126 ot HapaGoTKH
¢ HaYaJ1a IKCIIyaTaluu

P L K Ko

1o 1000 0,78 0,95 1,00
1000-2000 0,79 0,90 0,95
2000-3000 0,73 0,85 1,00
3000-4000 0,69 0,80 1,08
4000-5000 0,66 0,75 1,20
5000-6000 0,63 0,70 1,29
6000-7000 0,63 0,65 1,40
7000-8000 0,61 0,60 1,52
8000-9000 0,60 0,55 1,67
9000-10000 0,59 0,50 1,78

K: — KO3 GULHUEHT, yYNTHIBAIOIIHMH CTAPEHUE MAILLMHbI

C y4eToM HapabOTKH.

Cremyer OTMETUTh, YTO ¢ YMEHBIIICHHEM 00b-
emHoro KIIJ[ rumponpuBoaa yBenTu4nBaeTcsl Bpe-
Ms [IMKJIA BJBOE C Hayaljla 3KCIUTyaTalluu TpH J10-
ctmkennu 10000 MoTO9acoB, a SKCILTyaTallMOHHAS
MPOU3BOAUTEILHOCTh MAIIMHBI C YYETOM H3MEHE-
Huit K, mamaer B 2,5 pa3za. [|yist BRIMOTHEHMS IhIa-
HHAPYEMBIX 00BEMOB pabOT PKCKaBaTOPOM CO 3Ha-
YUTEIHHBIM W3HOCOM COIPSDKEHHBIX THap cOOpou-
HBIX EJIMHUI][ TUAPOTPUBONA JBUTaTENb JOKEH
pabotaTth Ha HanOoJIee BBHICOKOH YacTOTE BpaIlle-
HUS KOJICHYATOro Bajia Win TpeOyercs OoJiee mpo-
JOJDKUTEbHOE pabodee BpeMs, UTO TPUBOJHT K
YBEIMYEHHUIO PacXofa TOIUTMBA U CTOMMOCTH Ma-
muHo-4yaca. IIpu miuaHupoBaHMM M OpraHM3aLUU
CTPOUTENILHOIO IMPOU3BOJCTBA HEOOXOIUMO Y4HU-
THIBaTh W3MEHEHHE BBIXOIHBIX IapaMeTPOB Kaxk-
JIOM KOHKPETHON MaluHbl. B ciyyae mocTuxkeHus
KPUTHYCCKHUX 3HAUYCHUH MapaMEeTPOB HYXHO CBOE-
BPEMEHHO MTPUHUMATH PEIIeHUE O IeIeco00pa3Ho-
CTH HCIIOJIB30BaHHUA KaK OTACIBbHBIX C60pO‘IHBIX
€IMHULL, TaK U TUJIPOIIPUBOJA B LIEJIOM.

B 3aBucumoctu oT HapaOOTKM C Hadama 3KC-
TUTyaTayu Uil THAPOPHUIMPOBAHHOTO YKCKaBaTO-
pa 30-5126, ucnoiap3yeMoro B TOPOKHOM oTpaciu
BTOPOH KIMMAaTUYECKOW 30HBI, N3MEHEHUS TEXHH-
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YECKOW MPOU3BOJUTEILHOCTH MOXHO BBIPa3UTh
gepe3 kodhdumment K,

Ke=1-(Mu=—m)=1-m+m (1)

rae My — oovemubrit KIIJI rumpomnprBoga HOBOM
MaImHsI; 1); — 00bemubIi KI1J] ruaponpuBona npu
i-it HapaboTKe.

WnTeHcuBHOCTh M3MeHEHUs KoddunmeHta K,
3aBUCUT OT YCJIOBUH SKCIUTyaTallid W TOHKOCTH
OYUCTKH THAPABIMYECKOTO Macna. [Ipenmpustus
no mrorosieHno CIAM B Pecnybnmke benapychb
u Poccuiickoit ®exnepanu  OpeaycMaTpuBaroT
TOHKOCTh ~ OYHUCTKH THAPABIMYECKOTO  Macia
25 MM (B mydmem ciydae 10 MKM), 9TO HeIOCTa-
TOYHO i1 O0ecTieueHus CTaOMIbHON pabOThI TH/I-
POIIPHBO/Ia MAIIMH Ha BCEX dTamax SKCIUTyaTaluu
X OKM3HEHHOrO IHKiIa. MHorue 3apyOeKHbIe
KOMITaHUH MPEIyCMaTPUBAIOT TOHKOCTb OYMCTKH
menee 5,0 mxm (pupma JSB obecrneunBaeT TOH-
KOCTh OYHCTKH 1,5 MKM), 4TO O0OE€CrieYuBaeT CHH-
JKEHHE WHTEHCHBHOCTH M3HAIIMBAHUS Ha TIOPSIIOK
¥ CTaOWIN3ALMIO0 TPOJOKUTEIBHOCTH OTACIIBHBIX
orepanuii TUAPOGUIIMPOBAHHBIX MAIIUH Ha JTarie
9KCIUTyaTalllu UX KU3HEHHOTO IuKIa (puc. 1).

0 2000 4000 6000 8000 10000 12000
H, morouac

Puc. 1. 3aBUCUMOCTH BpEMEHHU MOIBEMA CTPEIIbI
Ha MaKCHMAaJbHYIO BBICOTY OT HapaOOTKHU A SKCKaBaTopa:
1-50-5126; 2 - JSB-240

OmHUM 13 OCHOBHBEIX (h)aKTOPOB, BIIUSIOIINX Ha
TEXHUYECKYI0 MPOM3BOAMTEILHOCTh HKCKABATOPA,
SIBIISIETCSl TIPOJIOJKUTENILHOCTDh OT/IEIBHBIX OIepa-
U ¥ IUKJIa B [EJOM. AHAJW3 JTUHAMUKU Bpe-
MEHHM TOJbeMa KOBIIAa AJISl 9KCKaBaTOPOB IISITOM
pasmepHoii rpynmbl 0-5126 (TOHKOCTh OYHCTKH
25,0 Mmxm) 1 JSB-240 (TOHKOCTD OYHMCTKH 1,5 MKM)
IIoKa3salJl, UTO JJIsI HOBBIX MAalllMH JaHHAas BCJINYXWHA
coM3MepHuMa, a C YBEIMYeHHEeM HapabOTKH 3TO
Bpems st D0-5126 noBeITraercs B passl (puc. 1).

q)I/IKCI/IpOBaHHI)IC 3HAaUYCHUA BPEMCHH IIOABEMA
CTpEJIbl HA MAaKCHMAITBHYIO BBICOTY OMPEICITIOTCS
NPY HOMHHAJIBHOW YacTOTE BpAICHHUS KOJIECHYATO-
r'0 BaJia JIBUTATEIISI.
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MareMaTu4ecKkas MojJieJIb onpeieaeHus 3Ta-
Na IKCILUTYATAIIUH ;KU3HEHHOT0 IIUKJIA MAIIMHBI
C YYeTOM IMHAMHUKH TE€XHHKO-IKOHOMHYECKHX
nokasaresje. B MeXIyHapOIHON INpaKTUKE IPU
oreuke 3ddexkruBHoCcTH dKcutyataruun CJIM ot-
CYTCTBYIOT €IMHBIE PEKOMEHJAINH 0 TPUMEHse-
MBIM TEXHUKO-3KOHOMHYECKUM Tokazatersam (TIIT)
U METOJIUKH WX OIpeAeNeHUs. ITO OOBICHICTCS
CIIOKHOCTBIO y4Y€Ta KadecTBa H3TOTOBIIEHUS, 3a-
TpaT Ha MOJIepKaHrue M BOCCTAHOBJICHHE pabOTO-
cnocobnoctr C/IM u MWHAMHKYU BBIXOIHBIX Tapa-
METPOB Ha 3Tare JKCIUTyaTallid HX JKU3HEHHOTO
nukia. CoBpeMeHHBIN MoaXxo1 OleHKH 3((HEeKTHUB-
HoctH Oakcmmyaramun CJIM  nmpenycMaTpuBaeT
npuMeHeHue ciaenyromux TOIl: mpousBoauTens-
moctu Il,; cebecroumoctu MammuHo-uyaca C,;
TOJIOBOTO KOJIIMYeCTBa pabouyero BpeMeHU 71,
HapaboTku H; cebecTrommMocTH MeXaHU3HPOBAH-
HbIX paboT C,,; yAETBbHBIX MPUBEAEHHBIX 3aTpar Z
u pubsLTH IT [7-11].

C yueToM BO3MOXHOCTH OINPEACIICHUS IPOCTO-
eB B TO u peMOHTax NpuOBUIH OT HCIOJIL30BAHUS
MAIIFHBI MOYKHO OIPEJIENHUTE IO (opMyIie

M=(C, -C™)IT,KK,T,, @)

rae C, — CTOMMOCTb €IMHUITBI BRITOJTHEHHON pabo-
o, py6.; CJP — mpuBeneHHas ceGecTOMMOCTH

MEXaHU3HPOBAHHBIX paboT, py6./mM°, py6./T;
I1; — TexHUYecKas POU3BOUTENHLHOCTh MAITUHBI,
M®/MalMHO-4ac, T/MAIIMHO-Yac, M2/MAIIHHO-YAC;
K: — Ko3pPHULIKEHT BHYTPUCMEHHOTO PEXHUMa pa-
00Tb1; T, — pacyeTHOE KOJIMYECTBO 4acoB paboyero
BpPEMEHH MAIIMHBI HA TUIAHUPYEMBIH TOJT.

[Tpu BO3MOXHOCTH y4yeTa HapaOOTKH MaIIdHBI
o IpubopaM MPUOBLTE OT MCIIOIL30BAHUS MaIlld-
HBI O0JIee TOUHO MOXKHO pacCcYuTaTh 1o hopmyie

IT=(C, —CEP)HTKCKBK;KE:

n )
=(C, —-CI")IT,K K)H,

rne H — HapaboTka MamIdHbI, OmpeaesseMas Mo
CYEeTYMKY MOTO4acoB, motoyac; K, — xo3ddumu-
SHT MepexoJa OT KOJMYEeCTBa YacoB pabouero
BpEMEHH MaIlIWHBI K HApabOTKe MO MOKa3aHUSIM
CUETYMKA B MOTOYACAX WM CIHIOMETpPA B KUJIO-

mertpax mpobera; K — kospduuueHt, yauTsiBa-

IoIui paboTy ABUTATENSI HA XOJIOCTBIX 000pOTax.
B mporiecce opraHu3aiyiy BBIMOJTHEHUS CTPOH-
TeIBHBIX pPabOT BO3HUKAET HEOOXOIWMOCTh B
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ompesieNicHNH HapaOOTKU OKYIMaeMOCTH MPHOOpe-
TaeMOW TEXHUKH, NMPOBEACHHS €€ KamUTaJIbHOTO
peMoHTa U cnucaHus. s pernieHust 3Toil 3aga4uu
mpuoObLTH 1, OT 3KCIUTYaTaIy KOHKPETHON MaIu-
HBI MOKHO OTIIPEIENUTH TI0 hopMyTie

I, =(C, —C™)I K K*H-C,, (4)

rae C? — npuBeneHHas ceOeCTOMMOCTD MEXaHH-

3UPOBAaHHBIX PadoT, onpeaenseMasl Ipu UCKIIoYe-
HUM U3 ce0ECTOMMOCTH MalllMHO-4aca 3aTpaT Ha
aMopTHu3anuio MamwuHbl; C,; — CTOMMOCTh MalllH-
HEI, pyO.

Namenenus 11, B mpouecce 3KcIulyaTallud Ma-
muHbI npenctasiessl B [7]. [Ipuobperast mammny,
IOPUINYECKOE JIUIIO0 HECET 3aTPaThl, KOTOPHIE EMY
KOMIIEHCHPYIOTCS B IIPOIIECCE HCIIOJIB30BaHUA
MAIIMHBI 10 Ha3HAYEHHUIO.

Ilpu ompenencHHONW HapabOTKe 3aTpaThl Ha
prOOpEeTeHNEe MAIIUHBI OKYTIATCS, T. €.

— mp X —
I, =(C, -C™)IT,K,K*H-C, =0,
a Hapa60TKa OKymacMOCTH CTOUMOCTU HOBOH Ma-
ITWUHBI I{OK OMPEACIUTCS IO BBIPAKCHUTO
C

H,, = " _ (5)
(CT - Cg: )HT KC K:

IToncrasus 3Hadenne C, u3 (5) B (4), momyda-
€M 3aBHCHUMOCTH, KOTOPYIO MOXKEM HCIIOJIb30BaTh
JUISL  OTIpeAeNicHUs] TPHOBLTH TOCiIEe HapaOOTKU
OKYITaeMOCTH

M, =(C, ~CILKKX(H-H,).  (6)

MakcrManbHO BO3MOXHYIO MPUOBLTH MAIIAHBI
3a CPOK CITY’KOBI MOJKHO TOIYYUTH NIPH HapaOOTKe
MoClie TPOBENEHUS €€ KalHWTaIbHOTO PEMOHTA,
COOTBETCTBYIOIIEH PaBEHCTBY HYJIO MPOU3BOIHON
OT 3aBHUCUMOCTH (6) W aHAJIOTHYHBIX 3aBUCH-
MocCTe# Tocne i-ro kampemoHTa. B oOrieM Buje
MOJTy4aeMyI0 MaKCUMaIbHYIO IPUOBLIL OT HCIIONb-
30BaHUs MAalIWHBI IIPU TIOCTOSTHHOM Ka4eCTBE TPO-
M3BOAMMOM MPOIYKIMH TIOCTIE OTpeesieHus] Hapa-
OOTKH OKYTaeMOCTH MOXHO BBIPA3UTh POPMYIION

Hmax = (CT - Czp )HT KC KI)IC(H - HOK) +
(1)

expi npi OKpi )’

k
+ D (C, —C K, KX (H —H
i=1

rae  Hyp — HapaboTka OKymaeMoCTH — IOCIe
i-ro KampemoHTa, MOTO4Yac; K — KOJHYECTBO Ka-

npemontos; K, K~ xoadpoummentsr K. n Ky
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nocjie KamuTalbHOro peMoHTa; Hy,i — HapaboTka
rocJje KarpeMOHTa.

HapaboTka OKynmaeMocTH CTOUMOCTH Karpe-
MOHTA MAIIUHBI OMPEACIACTCS IO PopMyJie

o
Hy= o (g)
(CT -C )HTpl chi Knpi

eKpi
rae Cyyi — CTOMMOCTb I-T0 KallpeMOHTA.

[To manaeM B. A. 3opuna [9], cTOMMOCTH Kari-
peMonTa coctapisier 40—60 % crommMocTH HOBOI
MamuHbl, [IpryeM MUHUMAalIbHOE 3HAYCHHE COOT-
BETCTBYET IEPBOMY KAIPEMOHTY, a MaKCHMalb-
HOE — TpeTheMy. AHalIu3 W3MCHEHUH MPOU3BOIM-
TEJIHHOCTH, SKCILTYyaTaI[MOHHBIX 3aTPaT Ha MOJyIep-
JKaHNE€ W BOCCTaHOBJIEHHE pPabOTOCMOCOOHOCTH,
a TaKKe MONydyaeMOd MpHUOBLIM MOKa3all IeNeco-
o0pa3HOCTh MpOBEIEHUS He 0oJjiee TpeX Kampe-
MOHTOB C MaKCHMaJbHONH CyMMapHOH HapaOOTKOH.

CyMmMmapHasi HapaOOTKa, COOTBETCTBYIOIIAS
MaKCUMalbHON TPUOBUIM, pPACCUUTHIBAETCS I10

dhopmyie
k
H,, =H+) H,. (9)
=

Hns  momydeHus MakcuManbHOro 3¢ddexra
HEOOXOJIMMO COKpamaTh JTallbl H3TOTOBIICHHS,
JOCTaBKH, MOHTaXa, OOKaTKH W YTHIW3ALMKA Ma-
IIMHBl M YBEJIMYMBATh PAlMOHAIBHBIA 3Tam ee
9KCIUTyaTalud. [IpoJIoIKUTENBHOCTS 3Tana dKC-
IUTyaTaluy >ku3HeHHoro 1ukia C/IM onpenensier-
Csl KaUeCTBOM HM3TOTOBIICHHS M CHCTEMOU monzep-
YKaHWS ¥ BOCCTAHOBIIEHUS MX PaboTOCIOCOOHOCTH,
3aBUCSILEH OT COOTHOLICHUSI PECYPCOB COOPOUHBIX
equaut] (CE) u mammas! B nienoM. CoBpeMEHHBIH
MOJIXOJT TPY CO3/[AHUU MAIUHBI PEyCMaTPHBACT
MakcuMasbHOe npuoimxkenue pecypco CE u ma-
IIMHBI B IIeJIOM. B 3TOM ciyuae O0TKa3bl MalllHEI
1o 0,5 ee pecypca MPakTUYECKH OTCYTCTBYIOT MPH
COOJIIOZICHUU HArpy304YHBIX PEXHMOB PabOTHI Ha
00bEKTE W PEKUMOB MPOBEICHHUS TEXHUYECKUX
oOciyxvBanuii 1 peMoHTOB. lIpu HapaboTke 6o0-
Jiee TIOJIOBUHBI pecypca JUIsl CHUKEHUSI SKCIITyaTa-
IUOHHBIX 3aTpaT M UCKIIOYCHHUSI OTKA30B MAIIHHEI
Ha OOBEKTE Ba)KHO OINpPEHENsATh OCTATOUHBIA pe-
Cypc TpY TPOBEJICHUHU TUIaHOBBIX TO M PEeMOHTOB
C TIOMOIIBIO TapaKHBIX WM OOPTOBBIX TEXHHYE-
CKUX CPEICTB, MO3BOJISIOMINX OTCIEKUBATh pado-
tociocobHoe cocrosiuue CE, cuctem, arperaToB
W MallvHBI B edoM. [Ipy 3HaUNTeTbHOM OTIUYUHU
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pecypcos CE oTka3pl MammHbl OyAyT ONpeaessTh-
Csl MHUHUMAJIBbHBIMH 3HAYECHUSMH C yBEIMYECHHEM
ux npoctoeB B TO 1 peMOHTax, a TakkKe C POCTOM
9KCIUTyaTallHOHHBIX 3aTpaT, YTO CHUXKACT B LIETIOM
PALMOHATBHBIN 3TAIl SKCIUTyaTallii €€ KU3HEHHO-
ro 1ukia [7].
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HHUS MAallMHBl BaKHO YYUTHIBATH TUHAMHKY BbI-
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