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BBenenue. llepcnexkTrBHI COIMAIBFHO-AKOHOMHYECKOTO pa3BuTus Pecnybnuku bemapych Bo MHO-
I'OM 3aBHCST OT CTPATErMH Pa3BUTHUS BEIYIIUX OTpaciieidl MPOMBIIIICHHOCTH. [Ipu POeKTUPOBAaHUH
W M3TOTOBJICHWW HOBOM MAalIMHBI Ba)KHO YUWTHIBATh 3aTPaThl Ha MOAACPKAHUE U BOCCTAHOBIICHHUE €€
paboTOCOCOOHOCTH IIPU UCHIONB30BAHNUHU B COOTBETCTBHH C ()YHKIIMOHAIBHBIM Ha3HAUCHUEM. 3aTPaThI
Ha TOJI/IepyKaHNe W BOCCTAHOBJIEHHE paO0TOCTIOCOOHOCTH MAIIIMH 3a 3TAIl AKCILTyaTal[uu UX KU3HEHHO-
0 IIMKJIa PEBIMAtOT B 5—10 pa3 1o cpaBHEHHIO C U3TOTOBJICHUEM HOBBIX MAIIIMH, & POTHO3 PA3BUTHS
Ha XXI B. mokaseIiBaeT, 4To B cepe dKCIIyaTaluu U peMoHTa Oyzaet 3anato 80—90% Bcex TpyHoBBIX
pecypcos [1]. IIpu sToM 3aTpaThl Ha obecrieueHHe PabOTOCIIOCOOHOCTH MOXKHO CYLIECTBEHHO COKpa-
TUTH TOBBIIIEHUEM HaJIe)KHOCTH MAIIMH C OpraHu3alueil pupMeHHoro oocmyxuBanus. OOecneunTh
BBICOKH yPOBEHBb pab0TOCTIOCOOHOCTH MAIIMH BO3MOXKHO TOJBKO B PE3yJIbTaTe KOMITJIEKCHBIX B3aNMO-
YBSI3aHHBIX MEPONPUSATHH TP MPOSKTUPOBAHUH, MPOU3BOJICTBE M dKCIUTyaTanuu. ®upma-u3rorosu-
TeNb J0JKHA ObITh IKOHOMHYECKU 3aMHTEPECOBaHa B CHIYKEHUH CyMMapHBIX 3aTpaT Ha oOecrevyeHue
PpaboTOCIIOCOOHOCTH BBITYCKa€MbIX MaITUH.

B npaxTtuke CIIA, Aurnuu, SlnoHun u Apyrux HanOolee pa3BUTHIX CTPaH MPUHATa HOMEHKJIATY-
pa mokaszaTelieil CTPOUTENbHBIX MAIUH, KOTOpasi XapakTepuzyeT d3PPEeKTUBHOCTh X HCIOIh30BAHMUS
y notpeburens (ko3QQUIMEHT, yYUTHIBAIOIIMI TPOCTON MO OOECIIEYCHUIO UX PabOTOCIOCOOHOCTH;
aMOPTH3AIlMOHHBIN CPOK B Yacax pabOThl; CyMMapHas CTOUMOCTE peMoHTa) [2]. B PecniyOnuke bena-
pych OCHOBY 3(pPEeKTHBHOCTH CO3TaHUS MITH MOJIEPHHU3AIIUN MAIIIUHBI COCTABIISIET CTONMOCTH H3TOTOB-
JIEHUsI ¢ PUPMEHHBIM KOHTPOJIEM U oOecriedeHrneEM ee PaboTOCTIOCOOHOCTH TOIBKO B TapaHTUHHBIN ITe-
puon. B nanHoii cTarbe mpeiaraetTcs MeTolrKa oleHKU 3G ekTHBHOCTH dTamna SKCIUTyaTaluy KH13-
HEHHOT'O IIMKJIa MAaIllMHBI C YUYETOM M3MEHEHUH TEXHHKO-PKOHOMHUECKUX TOKa3aTesiel B mpouecce ee
WCTIOJIB30BaHUS C TPUMEHEHHEM TOJIOKUTEIBHBIX TEHACHIIUH OTEeUYEeCTBEHHOIO U 3apYOEKHOTO OITBITA.

YcTaHoBUBHIASICSI MPAKTHKA o0ecriedeHUs1 padoTocnocodoHocT MamuH B Pecmyosanke besa-
pych. B Pecniybnuke benapych BenymuMu TpeanpusiTUSIMA MaIIMHOCTPOCHUS sBIsIIoTest MA3, MT3,
BbenA3 u Amkonop. OcHOBHBIC TPEeOOBaHHMS TIPHU CO3/IAHUY HOBOW MAIlIUHBI (BBICOKAS POU3BOIUTEIb-
HOCTb, HAJIEKHOCTh, IPOCTOTA YIIPABJICHUS U OOCIIYKHUBaHUS, PEMOHTONPUTOIHOCTD, Y100CTBO TPaHC-
MTOPTHUPOBKH, BHICOKHE ICTETUYECKHE KauecTBa) HAydYHO 0OOCHOBAaHHI [3] M HE MPOTUBOpPEYAT yCTAHO-
BHBIIEHCS MPAKTHKE BEIYIINX 3apyOexKHBIX (HUPM.

OnHako B OCHOBY obecrniedeHHsI paboTOCHOCOOHOCTH BeIyIIHE 3apyOe:KHbIC MPOU3BOIUTEIIN Ma-
LIVH 3aKJIaJbIBAIOT (PUPMEHHOE 00CITYKUBAaHHUE C TIOJIHOW OTBETCTBEHHOCTBIO U3TOTOBHUTES 32 UX TEX-
HHAYECKOE COCTOSHUE 3a 3TAll SKCIUTyaTalluy KU3HEHHOTO IIUKJIA.

DIIEMEHTHI TIOJIOKUTEIHHOTO 3apy0eKHOTO OIBITa TI0 (PHPMEHHOMY OOCITYKHUBAHUIO BHEIPSIIOTCS
B PecriyOnuke benapych mocpencTBoM yBeNIMUYEHHsI MPOJOIDKATEIBHOCTH TApaHTHITHOTO TEepHoja JI0
2 net [4]. Toapko TecHast mpsiMasi 1 0OpaTHAas CBSI3b MEKIY MPOU3BOAUTEISIMU U OTPEOUTENSIMH TEX-
HUKH TIO3BOJIUT O0ECIeYUTh HEOOXOIMMOEe KauyeCTBO MU3TOTOBJICHHS W PadOTOCIIOCOOHOCTh Ha JTare
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AKCIUTYaTaIllM1 )KU3HEHHOTO IMKJIA, a TAaK)Ke TOBBICUTH A((EKTUBHOCThH MCIIOIIB30BAHUS M KOHKYPEH-
TOCTIOCOOHOCTHh KOHKpPETHOW MammHbl. K cokaneHuto, Bce BeAyIIne MPeAnpUsITHS MAIIMHOCTPOSHUS
B PecniyOiinke benapych o0ecrieunBaroT pabOTOCIIOCOOHOCTh BBIITYCKAEMON TEXHUKH TOJIbKO B TapaH-
TUWHBIN TIEPUOJ], YTO ABJISETCS CYIIECTBEHHBIM HEJIOCTATKOM.

AHanM3 BOCCTAHOBIEHMS pabOTOCHOCOOHOCTH MOTPY3UunKOB AMKomop-332 u Amkonop-342 B ra-
PaHTUHHBIN TIepUOJ] AKCILTyaTaI[MU MOKa3all, YTO CPEXHSS MPOMOJDKUTEIHFHOCTh PEMOHTA COCTaBHIIA
1,2 cyT u He TIpeBbITIaNa 2 CyT, 3TO BpeMs BXOAHUT B YUCIIO MTOKa3aTeNeil yCTpaHeH!sI HEUCIIPABHOCTEA.
[ocne rapaHTUHHOTO MEpHOJA €AMHAsI CHCTeMa oOecredeHus: paboTOCIOCOOHOCTH MAlllUWHBI OTCYT-
CTBYET, U YPOBEHb TEXHHUYECKOH IKCILTyaTalluu ONpPEAeseTCsl TEXHUYECKOH 0a30i M Kaapamu mpen-
MPUATHS TI0 UCIIOJIIB30BAHUIO TEXHUKH. [IpOMOIKHTENEHOCTh BOCCTAHOBIICHUS PAaOOTOCIIOCOOHOCTH
TOJIKOHTPOIBHBIX TTOTPY3YHKOB MOCIIE TAPAHTHITHOTO TIepro/ia YBETUIUBaeTCs B 3—5 pa3 M HCUUCIISIET-
Csl B OTAENBHBIX CIIyyYasX MecsIlaMH MPH 0TKa3e CI0KHBIX COOPOUHBIX SAMHUIIL.

OCHOBHOW MPUYMHON 3HAUUTEIBHBIX TPOCTOEB AOPOTOCTOAINIEH TEXHUKH TIOCIe TapaHTUHHOTO T1e-
pHO/Ia SKCIUTYaTallUU SBIISIETCS OTCYTCTBHUE IIEHTPATU30BAHHOTO KOHTPOJIS 32 BHITIOJTHEHHEM IMPaBUII
SKCIUTYaTaIllMy MAIINH, a TAK)Ke MPEeNIPUATHIA 110 PEMOHTY UX COOpOUYHBIX eAUHUIl. B HacTosmee Bpe-
M4 B PecrryGuinke bemapyck HET HU OJJHOTO 3aBOJa IO KATUTAILHOMY PEMOHTY CIOKHBIX MAIINH M UX
cOOPOUYHBIX EUHUI] U arperaToB, 3a UCKIIOYEHUEM ABHTaTelNei. BoccTaHOBIEHHE paboTOCTIOCOOHOCTH
cOOPOUYHBIX CAUHUI HA MIPEINPHUIATHX, IKCITYaTUPYIOLMINX MALIHHBI, HE 00€CIeYNBACT MIJIAHUPYEMBIH
pecypc u3-3a OTCYTCTBHUS COBPEMEHHOTO 000PYAOBaHUS U KBAIN(DUIIMPOBAHHBIX KaJpoB. Takoe cocTo-
SHHE C BOCCTAHOBJIEHHEM paboTOCIIOCOOHOCTH MamuH obecneunBaeT Toibko 50% pecypca, 3aaaBae-
MOTO M3TOTOBHUTEJIEM, @ IPOCTOM B KAaNMMTAJIBHBIX PEMOHTAX IMPEBBIIIAIOT HOPMAaTHUBHbIE MOKa3aTeNN
B 5,5 pasa, 4TO MPUBOIUT K CHIDKEHHUIO pabovero BpeMeHH B ToJl ux nposeaeHus 10 40% ot cpegHero
3HA4YCeHHS. YCTAHOBHBINASICS MPAKTHKa 00ecIedeHns] pab0TOCTIOCOOHOCTH CIOKHON TEXHHUKHU (OpMU-
pyeT MHEHHE CTICITHATUCTOB O HEIEJIECOO0Pa3HOCTH KaTUTAIBHBIX PEMOHTOB. OOBEKTHBHO HEOOXOIN-
MOCTB MTPOBE/ICHUS KAlUTAJIBLHOTO PEMOHTA OMPECISIeT aHAIN3 TEXHUISCKUX U DKOHOMUYECKUX (ak-
TOPOB.

IToka3zaHo, 4yTO 3aTpaThl HA KAUTAJIbHBIA PEMOHT COCTABIIIOT 1o MamuHaMm 40—60% u no arpera-
TaM 25—65% OT CTOMMOCTH BHOBb M3IOTOBJICHHBIX H3JEIUN IpPU CHMXKEHUH 3aTpaT Ha MaTepualibl
U KOMIUIeKTytomme B 2—3 pasa [2]. [lociennee ycnoBre 0cOOEHHO BaXKHO ISl HAIIEH CTPaHbI P Ha-
pacTaromieM AeuunuTe METaJIOB.

C yBennueHHEM CTOMMOCTH TEXHHMKH II€JIeCO00Pa3HOCTh KaMMTAIBHOTO PeMOHTa Bo3pacTaeT. Ero
HEOO0XOMMO HaJa)KMBaTh HA OCHOBE MEKBEJOMCTBEHHBIX PETHOHAIBFHBIX IIEHTPOB IO KAMUTAIHHOMY
PEMOHTY OCHOBHBIX COOPOYHBIX €IMHUIL M arPeTraToB CIOKHOW TEXHUKHU. DTO TO3BOJISET BOCCTAHABIIHU-
BaTh pab0OTOCHOCOOHOCTH € PECypcOM, OJIM3KUM K HOBBIM H3AEIHSM, U BHEAPATH arperaTHbli METOA
PEMOHTa Ha MPEANPHUATUAX MO UX dKCIUTyaTauuu. s TeXHUKH, Tpou3BoguMoii B Pecniyonuke bena-
PYCh, 1Ie7eco00pa3Ho HAAAUTh GUPMEHHOE 00CIYKHBAHKE, YTO MO3BOJHT MOBBICUTH KAueCTBO U pe-
MOHTOIPUTOJJHOCTh MAIITUHBI 33 CUET YCTOHYMBOIM OOpaTHOM CBSI3U B MpOIECCE €€ MPOCKTHPOBAHMS,
TIPOM3BOACTBA M AKCIUTYaTaIlHH.

Bropoii cymiecTBEHHBIN HETOCTATOK MPH MPOU3BOJCTBE CIIOKHOW TEXHUKH COCTOUT B TOM, YTO BBI-
XOJIHBIC MTapaMeTPBbl, 3aKja bIBaeMble B KOHCTPYKIHMIO MAalIMHBI, pACCMAaTPUBAIOTCS 0€3 X IMHAMUKH
B mporuecce 3Kcryatanui. OCHOBHOW BBIXOJHOHM mapaMeTp B COOTBETCTBHH C (DyHKIMOHAIBHBIM Ha-
3HaYeHHEM MAaIINHBI (TPOU3BOAUTEIHLHOCTH) MPUHUMAETCS IOCTOSTHHBIM 32 MEXKPEMOHTHBIH MTEPHOI.

HccnenoBanus mo BAWSHUIO HApAOOTKHU ¢ Hadajia SKCITyaTalluy Ha MPOU3BOIUTEIHLHOCTD CTPOU-
TEJTBHBIX U OpOKHBIX MammH (CJIM) moka3anu CHI)KEHHE SKCIUTYyaTallMOHHON TPON3BOAUTENBHOCTH
B 2-3 pa3a 3a MeXPEeMOHTHBIA UK [5]. OHO CONMPOBOXKAAETCA YBETUUEHHEM 3aTpaT Ha MOAIEp)KaHHe
1 BOCCTaHOBJICHHE pabOTOCHOCOOHOCTH MAIIMHBL, YTO MPUBOJUT B COBOKYITHOCTH K OOJIBIION MHTEH-
CHBHOCTH POCTa CTOMMOCTH €IMHULIBI MEXaHU3UPOBAHHBIX PaboT.

C yBennueHueM HapaOOTKM C Hadajla KCIIJIyaTalluM CHUKAETCs TOJ0BOE KOJIMYECTBO pabodero
Bpemen# cBbitie 50% [5] u pacTyT skcruryaTanuonHble 3aTpatsl 10 50% [6]. Takne n3mMeHeHnus TeXHU-
KO-DKOHOMHYECKHX ITOKa3aTeNel HeOOXOAMMO YUUTHIBATh HE TOJIBKO TPU TNIAHWPOBAHUH U OPTaHH3a-
IIAW AKCTUTYaTaIlliy MAIINH, HO U MPH olleHKe 3((HEKTHBHOCTH TEXHUYECKUX PEIIeHUH Ha dTarmax mpo-
eKTUPOBAHUS U IIPOU3BOJICTBA.
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CHuxeHue 3aTpat ¢ o0ecriedeHneM BBICOKHMX MOKa3aTesield HaJeKHOCTH — OCHOBHAs 3a/1a4a, KOTOo-
past CTaBHTCS B HacToslIee BpeMs rnepern mpousBoauTeneM. COBpeMEHHBIH YPOBEHb Pa3BUTHS HAYKU
W TEXHUKH TI03BOJISIET JIOCTHYB JIFOOBIX MoKazaTteseil Haje:kHoCcTH. OHAKO MOBBIIIEHHE HA/ICKHOCTH
CBSI3aHO C yBEJIIMYCHHEM CTOMMOCTH M3TOTOBICHHS MallUHbI. [[03TOMY MpH ee Mpou3BOACTBE HEO0XO-
JUMO PaccMaTpHUBaTh MOBBIIICHUE HAJEKHOCTH HA OCHOBAaHMHM CHMIKECHHUS yJENbHBIX CyMMapHBIX 3a-
TpaT (Zy ;) 1 MAKCUMAaJIbHON IPUOBLITH Ha CANHHUILY MPOM3BEICHHOIM npoxyKiu (I1y ):

Zyy = Cu+C) —>min, (1)
Honrlly

Hyy = S —(Cu +Co) — max, )
HoprIly

rae Cy; — CTOMMOCTh PaOOTEI, BBINOIHAEMON MAIIMHON B COOTBETCTBUU C €€ 1IEJIEBHIM HA3HAYEHUEM 32
Hapabotky Hgpr; Cp — CTOMMOCTB HOBOM MANIMHBI, BKJIKOYas 3aTPaThl HA MPOEKTHPOBAHKE, U3TOTOB-
JICHUE, UCIIBITAHUC, OTIaAKy U OOCTAaBKy K MECTY pa6OTBI; C3 — CTOUMOCTDL SKCILTyaTallu MalllMHbI
c yueToM obecnedenus ee paboTocrnocodHocTu 3a HapaboTKy Hypp; Il — Texnuueckas npousBonu-
TEJABHOCTh MAIUHBL; Hyp — HapaboTka MalIMHEIL, COOTBETCTBYOMIAS MAKCHMAIILHOM IPUOBLIH, OIpe-
nensieMas mo Metoauke [14].

Kax npaBuiio, ienecoobpa3Ho MoBBIIIATH 3aTPaThl HA U3TOTOBJIEHNE U CHUKATh X Ha 00ecTieueHne
paboTocniocodHoCTH MamuHbl. OQHAKO PU YBEJIWYCHUH 3aTPaT Ha M3TOTOBJICHUE HOBBIX MAallMH Tpe-
OyeTcsi S5KOHOMHYECKOoe 000CHOBAaHHUE 110 MX PAIMOHAIBHOMY paclpeesICHHIO Ha MOBBIILICHUE BBIXO/-
HBIX IIapaMeTPOB U HAJEKHOCTH.

VBenuueHue 3aTpaT Ha MOBBINICHHE BBIXOAHBIX MAPAMETPOB MALIMHBI CIIOCOOCTBYET pocTy ACy
u AC, (c yBeIMYEHHEM HHTEHCUBHOCTH PaOOThI MAIIMHBI PACTYT JKCILUTyaTallMOHHbIE pacxoabl C,).

Ecnu nonomHuTenbHBIC CPeCTBA IPHU CO3JaHIH HOBOW MaIIMHBI OyyT HampaBjeHbl TOJIBKO Ha 110-
BBIILEHHE HAJEKHOCTH, TO Bennunna AC; Bospacraer, a 3Ha4eHue AC, COOTBETCTBEHHO CHUIKAETCH,
[P HEU3MEHHBIX BBIXOAHBIX IapaMeTpax IOJIydeHHE BBICOKOH HpUOBLIM OyIeT OrpaHHuYeHO. 31eCh
BAXXHO pacnpeacinuTb AOMOJHUTCIIBHBIC 3aTPaThbl HAa NOBBIMICHUE BBIXOJHBIX MapaME€TpPOB U HACK-
HOCTH, 4T00BI BennyuHa Ily; Gbla MaKCHMabHON K HAPabOTKE COOTBETCTBYIOMICH MAKCHMAIIBHON
MPUOBLITH.

B cnoxxuBmmxcst yciaoBUsAX peLIeHns 3aad 110 00eCIedeHnI0 pad0TOCIIOCOOHOCTH MALINH JOJKHEI
OLITH MEPCOPUCHTUPOBAHBI HA MCIIOJIB30BaAHUC BHYTPCHHUX PE3CPBOB C YUCTOM CHUIKCHHSA UHTCHCUB-
HOCTHU POCTA 3KCITyaTallUOHHBIX 3aTpaT U UHTCHCUBHOCTHU CHUIKCHUSA IMPOU3BOJAUTCIBHOCTHU HA 3TAIIC
JKCIUTyaTalluu WX >KM3HEHHOro nukia. IloTeHunaabHble BO3MOKHOCTH MOBBIIIEHHUS Y(PPEKTUBHOCTH
HCIIOJIb30BAHMSI MAlIMH B CTPOUTENBHON OTpaciu cocTaBistioT 10 80% 3a cUeT COBEpLICHCTBOBAHUS
PEXKHUMOB X TCXHUYCCKOI'O O6C.IIy>KI/IBaHI/I$[, PEMOHTA U NTUATHOCTHUKH [7] IIpr UCIIOJIB30BAHNUN HAKO-
IIJICHHOI'O 3ap}I6e)KHOI‘O U OTCYCCTBCHHOI'O OIIbITAa, B TOM YHUCJIC U HA NPECANPUATUAX CTpOHTGHBHOﬁ
OTpPAacIy HaLlEH CTPaHBI.

Ba:xueiimue ¢akTopbl, BIAUSAWIINE HA Pad0TOCHOCOOHOCTH, MAalIMHbI. UUCIEHHBIC 3HAYCHUS
apaMeTpoB, XapaKTEPU3YIOIUX CIIOCOOHOCTh MAIIMHBI BHIIOIHATh 3aJaHHbIC (YHKIUH, YCTaHABIIU-
BaIlOTCsAd B TEXHUYCCKOM 3aJlaHUU TIPHU NPOCKTUPOBAHUU, 00ecCITeunBarOTCs KauyeCTBOM HU3roTOBJICHU A,
cOOpKH M OOKAaTKH MpH MPOU3BOJCTBE; PEalM3yIOTCs B MpoLecce SKCIUTyaTalliy C MOBBIIICHUEM HIIH
YMEHBLIEHHEM 00J1aCTH paboTOCHOCOOHOTO COCTOSIHHSI B 3aBUCMMOCTH OT PEKUMOB TEXHUUECKUX 00-
CIIyKUBaHUI 1 PEMOHTOB, IHAarHOCTHYECKOr0 00eCreYeHus, IPUMEHIEMbIX TOILUINB U CMa30YHBIX Ma-
TEpHAaJIOB, YCIOBHM PabOTHI U T. JI.

VHTEeHCHBHOCTh M3MEHEHHI BBIXOJHBIX MapaMeTPOB, XapaKTEPU3YIOIUX PabOTOCIOCOOHOCTH Ma-
LIMHBI, 3aBUCUT OT MHOKECTBA (PaKTOPOB, KOTOPBIE MOKHO OOBEINHUTE B TPU IpyMIibl (pucyHok). Ode-
CIIEYECHHUE BBICOKOTO YPOBHS pab0OTOCIOCOOHOCTH MAIIMHBI BO3MOYKHO TOJBKO B PE3YJIBTaTE KOMILJICKC-
HBIX B3aUMOYBSI3aHHBIX MEPONPHUATHH NIPU €€ NPOCKTUPOBAHNUU, IPOU3BOICTBE U IKCILTyaTal[UH.

[Ipu co3paHny HOBOM MaIIMHBI KPUTEPHUSIMH €€ pabOTOCIIOCOOHOCTH SIBIISIOTCS TPOYHOCTH, H3HO-
COCTOMKOCTB, KECTKOCTb, TEIJIOCTOMKOCTh, BUOpAIMOHHAs ycTOiunBOCTH [3]. OgHako Ha 3Tame HKc-
IJIyaTalil OCHOBHOM KPUTEPUH M0 00eCleueHHI0 Pad0TOCIOCOOHOCTH MAIIMHBI — H3HOCOCTOMKOCTD,
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OCHOBHBIE @aKTOpBI, BJIUAONIHUE HA pa6OTOCHOCO6HOCTB MalluHBI

TaK Kak notepst paborocrnocodbnoctn MamuH 6osee 80% npoucxoaut BeaenacTsue uzHoca [2]. Iponecc
W3HAIIMBAHUSI 3aBUCUT OT MHOXKECTBA (DAKTOPOB U BEJIMUMHA U3HOCA HOCUT CITy4alHbIH XxapakTep. s
orpeJiesieHus] TIOTPEOHOCTH B 3alacHBIX YacTIX, TPOTHO3UPOBAHHS pecypca, 000CHOBAHUS PEKUMOB
TEXHUUYECKUX OOCITY)XKMBAHHH M PEMOHTOB YCTAHABIMBAIOTCS BUJ 3aKOHA pacIpelelieHHs] OTKa30B
BCJIEACTBHE U3HOCA, €r0 XapaKTEPUCTUKH U IPAHULIBI OTKJIOHEHUS. B 3TOM citydae pe3ynbrarsl pacyera
OCHOBAaHBI Ha Cpe/IHEH BEIMUNHE CKOPOCTH U3HAILINBAHUS.

Ha srame skcrimyaranuy MamuH OJHH (aKTOpPhl, XapaKTEPU3YIOIIHE YCIOBUS KCIIITyaTaIuu (TeM-
nepaTypa, 3abUICHHOCTh ¥ BIQKHOCTh OKPYIKAIOMIECH CPeAbl U ApP.), U3MEHSIOT CKOPOCTh M3HAIIMBA-
HUS U BIUSIOT HA KOHCTPYKTHBHBIC U TEXHOJIOTMUYECKUE PEICHUS ISl CHUKCHUSI MX BIUSHUS HA BbI-
XOIIHbIEe apaMeTpsl MaKuHbL. ApyruMu akropamu (peKUMbI HarpyKeHUs1, 00CIy >KMBaHHUS U PEMOH-
Ta; MOBBILIEHUE KAYECTBA IPUMEHSIEMbIX TOIJIMB, Macesl ¥ TEXHMUYECKUX XKHUAKOCTEH; TOKCUYHOCTb
BBIXJIOITHBIX TA30B; OUYMCTKA MCIIOIb3yEMbIX Macesl U JIP.) MOXKHO YIIPABIISITH B IIPOIecce MOICPKAHUS
M BOCCTAHOBJICHHsI paOOTOCNOCOOHOCTH MamuHbl. V3HOC cOmpsiKeHUH HEmOoCpeCTBEHHO BIUSET Ha
BBIXO/IHBIE TApaMETPhl MAIlIMHBI, CHUXasl e¢ paboTOCHOCOOHOCTh. JJisl yrpaBieHus N3MEHEHUEM BbI-
XOIHBIX I1apaMeTPOB, XapaKTEPU3YIOLIUX CIIOCOOHOCTD BBINIOJHEHUS 3aJaHHbIX (QYHKIUH, HeoOxXonu-
MO YCTaHOBHUTH WX 3aBHCUMOCTH OT M3HOCA CONPSKEHHM, JINMUATHPYIOLIEr0 HapaboTKy paboTocmocoo-
HOT'O COCTOSIHHUSL.

AHanu3 mapamMeTpoB HAACKHOCTH THAPOPHUIIMPOBAHHBIX MAIIMH MOKa3bIBAET, YTO camasi HU3Kas
BEPOSITHOCTh 0€30TKa3HOH paboThl HabmtonaeTcs y ruapomnpusoaa [8] (6onee 50% oTka30B OT 00LIETO
KomdecTBa). MccienoBanus aBTopoB [9] MOATBEPKAAIOT, UTO BEPOSITHOCTH O€30TKAa3HOH pabOTHI TH-
JIPOTIPUBOJIA B IIEJIOM TOrpy3unka AMkogop-332 k mapaborke 1000 MOTOYACOB 0Ka3aJIOCh CAMON HU3-
Koii 1 coctaBuia 0,4.

Baxneiimumu akropaMu, TMMHTHPYIOLIUMHE HapabOTKy A0 OTKa3a 'MIPOHACOCOB, TMAPOABHUIA-
TeJeH U annaparypbl yIpaBICHUS, SIBISIIOTCS KOJIUYECTBO MEXaHUUECKUX IIpUMeceil B paboueil K1 Ko-
CTH ¥ WX pa3Mepsl (cHmxkeHnne ¢ 20 10 5 MKM yBennuHuBaeT pecypc HacocoB B 10 pas). 3ajmoxuB npu
MPOEKTUPOBAHUHU TOHKOCTH OUYUCTKH paboueil )KUIKOCTH MEHEe 5 MKM U MaKCUMaJIbHYI0 HapaOOTKy ee
3aMEHBI C YYeTOM PEKOMEHYEMOH TEXHOJIOTHH, MOKHO 00ECHEeUnuTh PadOTOCIIOCOOHOCTH OCHOBHBIX
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AJIEMEHTOB THPONPHUBOJA Ha MPOTSHKEHUU pecypca MammHbl (pupma JSB obecnieunBaeT TOHKOCTH
OYHUCTKH paboyell )kuakocTu 1,5 MkM ¢ HapaboTkoii ee 3aMeHbl 6000 MOTOYACOB, UTO MTO3BOISET CTAOH-
JU3MPOBAaTh TEXHUUYECKYIO MPOU3BOUTEIBHOCTh Ha ATale 3KCIUTyaTaluy). 3ajJoKeHHbIE MapaMeTpsl
paboTOCIOCOOHOCTH HA 3Tare MPOSKTUPOBAHMS U M3TOTOBJIEHUS MAIIMHBI 00ECIeUrBAIOT HKCILTyaTa-
LIAIO B COOTBETCTBHH C €€ (PyHKIIMOHAIBHBIM HazHaueHHEeM. [[poomKuTeIbHOCTh pab0TOCTIOCOOHOCTH
MAaIlTUHBl OIMPENEeNSeTCS HE TOJIHKO COBEPIICHCTBOM KOHCTPYKIIMM M Ka4eCTBOM H3TOTOBIIEHHUS, HO
U JTMHAMHUKOH OCHOBHBIX BBIXOIHBIX MApaMETPOB (IPOM3BOAUTENBLHOCTH, C€0ECTOMMOCTH MAIIMHO-4a-
ca, konuuecTBa padouero Bpemenu, KI1J{, koMmiekcHOro mokasaTeiis HaJe:KHOCTH U ap.). C yBennye-
HUEM HapaOOTKM MAalIMHBI C Hadaja JKCIIyaTallud 3TH HapaMeTphbl CYLIECTBEHHO H3MEHSIOTCS
[5, 10, 12] 1 mocTHUTaroT MpeAeTbHBIX 3HAYEHNH, TIPU KOTOPBIX JaJIbHEHIIIee e UCIIOIb30BaHNEe Hellele-
cooOpa3Ho.

PannonanpHas sKCIuTyaTamus MOKET OBITh IIPOJJIEHA TIPH TOAISP)KaHUH PabOTOCIIOCOOHOCTH Ma-
LIMHBI B COOTBETCTBUHU C PEKOMEHIALMSIMU IPOU3BOIUTEN S U OPraHU3alMell €€ BOCCTAHOBIIEHUS B CO-
OTBETCTBUU C MPEAJIOKEHHBIM paHEee METOIOM PeMOHTa 1 AuarHoctuki [9, 11]. Yacosas sxcryaramu-
OHHas TPOM3BOANTENBHOCTh MAIIMHBI 3aBUCUT OT BHYTPUCMEHHOTO peXruMa padoThl, KOJIMYECTBO pa-
609ero BpeMeHH — OT IPOAOIKUTEITbHOCTH TEXHUYECKUX 00CITYKUBAHUH 1 PEMOHTOB, @ CE0€CTOMMOCTh
MalIuHO-9aca — OT MPUHATON CHCTEMBI MOIePKAHUS U BOCCTAHOBJIEHHS paO0TOCIIOCOOHOCTH U YPOB-
HSI €€ peaJin3aIuy.

JluHaMUKy BBIXOJHBIX IapaMeTPOB MAIIMHBI MO>KHO ONPENEIUTh IUarHOCTUPOBAHUEM I10 Mapame-
Tpam, XapaKTepU3yIOIUM H3MEHEHHE e pab0TOCIOCOOHOTO cOCTOsTHUS. JlOTIOTHUTENbHBIE 3aTPaThl Ha
JTUATHOCTUKY U PEMOHT TIO3BOJISIIOT YBEITUYUTH 3HAUEeHUs BHIXOAHBIX mapameTpos (KIIJ ruapomnpuso-
11a v 7Ip.), YTO MPHUBENET K CYIIECTBEHHOMY CHIKEHHIO CTOMMOCTH €MHUIIBI TPOAYKIIMH, TIOBBIIIIEHUTO
MIPOU3BOUTEIHFHOCTH, BBIPYUYKH U MpUOBUTH. OIEHKY TEXHWYECKOTO COCTOSHHS MAIIWHBI B IEJIOM
MO>KHO IPOU3BOJIUTH 110 H3MEHEHUIO MOIIHOCTH, pacxosa Tornusa, KI1J[, ycnnus Ha pabouem opraHe,
COCTaBa BBIXJIOMHBIX T'a30B U JP.

[Ipu mpenenbHOM 3HAYEHUHU OHOTO M3 BBIXOAHBIX MApaMeTPOB MalluHA TEpsieT paboTOCIOCOOHOE
cocTosiHnE U TpeOyeTcs TeXHUIECKOe BO3ACWCTBHE JJIST BOCCTAHOBJICHHS YHCICHHBIX BETUYHH BBIXO-
HbIX TapaMeTpoB. OJHUM HHTETPAJIbHBIM BBIXOJHBIM MTAPAMETPOM MAIIMHBI SIBJISETCS MPOU3BOINTETb-
HOCTB, KOTOpast 3aBUCHT OT MourHocTH, KI1/I, ycunus Ha pabodeM oprane, BHyTPUCMEHHOI'O pPEXHMa
paboThI, T0J10BOI HapaboTKH u Jp. pyruM HHTErpaabHBIM BBIXOHBIM MTAPaMETPOM MAaITUHBI SBIISCT-
cs1 ce0eCTOMMOCTh MaIlTiHO-49aca, KOTOpast BKIIOYAET 3aTPaThl, CBSI3aHHBIE C €€ UCTIOIh30BaHUEM B CO-
OTBETCTBUU C (PYHKIIMOHAJIBHBIM HAa3HAYEHHEM M 3aTPaThl Ha MOJJepKaHNUE U BOCCTAHOBIICHHUE €€ pa-
6oTocnocoOHOCTH. MccnenoBanust 1Mo JKCIUTYyaTallMOHHBIM 3aTpaTaM IpPU WCIOJIb30BAaHUU MAalluHBI
MOKa3aJju, YTO Ha TOIUIMBO, CMa304HbIC MaTepHalibl, TEXHUYECKHE KUAKOCTH U Ha o0OecrieueHue pado-
TocrocoOHocTH pacxoxyercs 6onee 70%. Ilpu aToM gaHHBIE COCTABISIONIAE CEOECTOMMOCTh MAITUHO-
yaca yBeJITMYMBAIOTCS C TIOBBIIIEHHEM HapaOOTKH MAITMHBI C Hadajia SKCIITyaTaIlHH.

Ha »sTane skcrmyaranuu ;kM3HEHHOTO ITUKJIa MAITMHBI OIIEHKY ITapaMeTPOB, XapaKTepU3YIOUIUX ee
paboTocnoco0HOE coCTOsTHUE, HEOOX0MMO 00ecreunBaTh He M0 YCPEIHEHHBIM 3HAYCHUAM C YKa3aHu-
€M JIOBEpUTEIHFHON BEPOSTHOCTH, a 10 (DAKTUIECKUM BEIIMYMHAM, OTIPEICTIIEMbIM I10 Pe3yIbTaTaM JIH-
arHOCTHPOBAHUS W (MJTM) WHAWBUIyaThbHOTO yueTa. [locnennnii BemeTcss Ha MPEeanpUATHAX JOPOKHON
OTPACIHU C YCTAaHOBKOM Ha KaXKIyI0 MAIINHY MPUOOPOB, ONPEAEIAIONINX PACXO]] TOIIIINBA, HAPAOOTKY,
noJie3Hoe BpeMsi paboThl, IPOCTOU U JpyTHe MOKa3aTemH.

AHanu3 TMHAMUKH BBIXOAHBIX TAPAMETPOB C IKOHOMHUECKOH OILIEHKOH A(PPEKTUBHOCTH UCTIONB30-
BaHWS MAaIlIWHBI TIO3BOJISIET OMPEISIUTh U3MEHEHNS 007acTu ee paboTocrnocodHocTH. CHUKEHNE WH-
TEHCUBHOCTH M3MEHEHHU I KOHTPOIUPYEMBIX MTAPaMETPOB M X KaY€CTBEHHOE yIIyUIIEHNE TIOCPEICTBOM
TEXHHYECKOTO BO3JICHCTBUS MO3BOJST PACIIMPUTH O0JIACTh PabOTOCIIOCOOHOTO COCTOSTHHSI MAIWHBI
U TIOBBICUTDH 3 PEKTUBHOCTH €€ UCIIOIb30BAHMSL.

Ouenka 3(ppeKTHBHOCTH HCNOJIH30BAHUA MAIIUHBI C Y4eTOM JUHAMHKH BBIXOAHBIX Mapame-
TPOB B mpoiiecce ee IKcrayaTauuu. [loBplnenne KayecTBa JOHKHO MPOBOIUTHCSA HA OCHOBE OOIIei
3aMHTEPECOBAaHHOCTH M3TOTOBHUTEISI, TOTPEOUTENSI M OOIIECTBA B LICJIOM.

OcHoBHasl 3a]ja4a U3FOTOBUTEJS — BBIITYCK M3JIEJINK HEOOXOAMMOT0 Ka4ecTBa C MUHUMAaJIbHBIMH 3a-
TpaTamu, 00EeCIIeYUBAIOIMMHU UX BRICOKYIO KOHKYPEHTOCIIOCOOHOCTb.
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Jlroboe m3menue co3maeTcs W M3TOTABIUBACTCS ISl BHITIOJTHEHHS TOJE3HOW pabOThI MPHU €ro uc-
MOJIb30BAHUH B COOTBETCTBUH C (hYHKITMOHAITHHBIM Ha3HaueHHeM. [Ipu 3ToM 3amada moTpeOuTeNns —
MAaKCHMaJIbHOE MCIIOJIb30BaHUE MOTEHIIMAIbHBIX BO3MOKHOCTEN KOHCTPYKIIMHU U3/EJIHS PU BBITIOJIHE-
HUU TI0JIE3HOH pa0dOThl ¢ MUHUMAJIBHBIMU 3aTpaTaMH Ha COXPAHEHHE U BOCCTAHOBJICHHE €ro padoTo-
CIIOCOOHOCTH.

[Homy4yenne MakcuManbHOTO A (deKTa MPU CO3MaHNN U IKCILTyaTallnl 00BEKTa ONPEIeNsIeTCs MHU-
HUMaJTBHBIMU CYMMapHBIMH 3aTpaTaMy Ha W3TOTOBJICHUE W DKCILTYaTaIlNIo, a Takke 00bEMOM IT0JIe3-
HOU PabOThI, BHIMOJIHECHHOW UM 32 )KM3HCHHBIN [UKJI U3JICITHSL.

B obmem ciydyae n3MEHEHHE CyMMApHOT0 SKOHOMHYECKOro 3 dekTa Dy, MOKHO MPEICTABUTD Clie-
JIYIOIIHUM BBIPa>KEHUEM:

D =Cy— (Cy+Cy). 3)

B nmpouecce HapaboTku H uznenust crTouMocTs BBINOIHAEMOM 1071€3H0M paboThl Cyy TP 3HAYEHUAX
TEXHUYECKOW MPOU3BOAUTEIBHOCTH HT JUIsL HOBOM MalllMHbI U CTOMMOCTU €JWHUIBI MPOAYKLIHHU CT
orpeessieTesl TAaKUM 00pa3oM:

Cy = ;HK KXK,Cr, @)

rae C; — CTOMMOCTB €IMHUIIEI BHITIOJTHEHHON pabOThI, KOTOPas 3aKJIaJbIBAETCA B CMETY M ONPEEIIeT-
Csl B COOTBETCTBHUU C HOPMAaTHMBHBIM JOoKyMeHTOM [13], py0; H — HapaGoTka ¢ Hadana 3KCILTyaTaluw,
MoTouac; Il — Texauyeckas mpoU3BOAMTENILHOCTh MAIUHEI, M3/, M2/, T/4; K, — ko> punuent spro-
HOMHMYECKUX CBOWCTB MamMHbL, K. — KOO()QUIMEHT, yUUTHIBAIOMINI CHUKEHHE TEXHUYECKOH MTPOU3-
BOITUTEIHHOCTH; KHX — ko3¢ punment, yautsBaromuii padoty JIBC Ha X0mocTeix 0o0opoTax.

B mponecce HapaOOTKy ¢ Hayaia SKCIUTyaTalMy BeaudrHa Il 3HaYnTENEH0 M3MEHseTCs (Ul TUIPO-
¢unmpoBanubix CIAM ona MoxeT mpeBbimath 50 % 3Ha4yeHUs miepel] KamuTaJlbHBIM PEMOHTOM) M €
MOYHO MPEACTaBUTH Kak PyHKIHIo oT H:

My = F(H). )

B 5TOM ci1yuae CTOMMOCTH BBITIOJIHEHHOM paOOThI U3A€IMeM 3a HapaboTKy H paBHa
H
Cy = [ Cr A (H)aH. ©)
0

Ilpu cymecTBeHHOM yMeHbIIeHUH 3HaueHus Cyy, B IPOLECCE SKCILUIyaTalluy U3JIENUs CTOMMOCTD
paboT 1Mo COXPAHEHUIO U BOCCTAHOBIIEHHUIO €r0 pab0TOCIIOCOOHOCTH YBEIIMUNBACTCS, OCOOCHHO MTPH Ha-
paboTtke, mpesbimaromieii 0,5 cpemHero pecypcea (A7st paccMaTpuBaeMbIX THAPO(GUIIMPOBAHHBIX CTPOU-
TCJIBHBIX MAIIUH C ,ZIOCTaTO‘-IHOfI TOYHOCTBIO €€ MOXHO BBIPA3UThH TPEXHJICHOM BTOPOTO HOpS[IIKa),
M B 00IIIEM BHE MOXKHO 3aIIUCaTh

H
C, = [ F,(H) dH. (7)
0

Hcnosnp3oBanne HHPOPMAITHOHHBIX TEXHOJIOIMH MPHU SKCILTyaTaIl[MHd MAIIMHBI C YYETOM XapaKTepa
usMeHenus Bennuud Cy u C, MO3BOIMT SKCILIYaTHPYIOMIEH OpraHu3aluy OIEPATHBHO 110 KaXIOMy
W3JINIHIO OTMPENETUTh 1eJIeCO00Pa3HOCTh JallbHEH el AKCILTyaTallii WM KalUTaJIbHOTO PEMOHTA,
a TaK)Ke CyMMapHBIA SKOHOMHYECKHH d((eKT mpu 1000 HapaOOTKe ¢ Havalla IKCILTyaTaliH.

IIpu nHIMBUTYaTFHOM TMOAXONE K OlleHKe 3 GeKTUBHOCTH Hcmoyib3oBanus CIIM 3a paccmarpuBa-
€MbIi TIepUOJ] TPOU3BOAUTCS YUET HHPOPMAIIUHU IO 00BEMY IOJIC3HO BBIMIOJIHIEMOM padOThl, JMHAMHU-
K€ BBIXOIHBIX [MAPAMETPOB MAILLIMHBI, IPOCTOEB U TPYJOEMKOCTH IIPU NOAJIEPHKAHUU U BOCCTAHOBJIEHU N
paboTOCIIOCOOHOCTH, pacXo/ia TOMITUBOCMAa304HBIX MaTEPHAIIOB U 3aIT9acTeH.

Bce mannble B HacToAIIEe BpeMs (PUKCHPYIOTCS B KapTOIKax 1o yueTy skcrryataruu CIIM B cooT-
BETCTBUHU C HOPMATUBHOU TOKYyMEHTAIUEH.

B xaxa0M i-M MHTEpBAJIE 110 MCXOIHBIM JaHHBIM ONPEAENAIOTCA BEIUUUHbI Cryyy;, Cy; M Oy, KOTO-
pBI€ 3a IEpUOJ BPEMEHU C HayaJjia dKCIUIyaTalluy OLEHUBAIOTCS] CyMMOW 3HAaY€HU I 110 BCEM MHTEPBaJaM:
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n n
X
i= i=

n n
C9H = ZiCBHi = Zlcll;l/llf){HiKI)%i > ©)]
By =30 = ST K KK H (Cr — Ce™) - C 10
H—Zl Hi—zi TSN oy i( Ti — eHi)_ u> (10)
i= i=

TJIe 71 — YUCIIO PAacCMaTPUBAEMBbIX HHTEPBAJIOB 33 KOJIMYECTBO pabouero BpeMeHH .

C yBenuueHueM HapaOOTKH C Hayasia dKCIUTyaTallud TPOUCXOJUT HAKOIUIEHUE YHCIICHHBIX 3Have-
HUN PacyeTHBIX TEXHUKO-3KOHOMHUYECKUX MOKa3aTelel, MO3BOJISIONNX ONMPEACIUTh HapaOOTKy OKY-
[IAeMOCTH, IPEIEIbHYI0 HapaOOTKy POCTa CyMMAapHOT0 SKOHOMHUYECKOro 3¢ dexTa 1 npuObIIbHOI KC-
IIJIyaTalMy MaIIMHbI, @ TAK)KE BIPA0OTKY PEKOMEHJALMM O IPEKPALIEHUH €€ UCIIOIb30BaHUSL.

BoiBoabI

1. locTkeHNEe MaKCUMaJIBHOTO HAPOIHOXO3AUCTBEHHOT0 3((hexTa u obecrieueHne co3aHus KOH-
KYPEHTOCIIOCOOHBIX MamuH B PecnyOnuke Benapych BO3MOXKHO TOJNBKO B pe3ysibTaTe KOMILIEKCHBIX
B3aMMOYBS3aHHBIX MEPONPUATHN Ha dTamax >KM3HEHHOTO LUKJIA MAIIMHBI C YYeTOM U3MEHEHUH Tex-
HUKO-?KOHOMUYECKUX TIOKa3aTelel IPH ee NCTIOIb30BaHUH

2. Obecrnieyenne pabOTOCIOCOOHOCTH MAITUHBI M 5KOHOMHUHU PECYPCOB CTPAHBI Ha ATATe HKCILTyaTa-
IOHUHU €€ )KU3HCHHOI'O IUKIJIa uenecoo6pa3H0 IJIaHUPOBATh HA OCHOBE MUHHMMAJIbHBIX YACJIBbHBIX CyM-
MapHBIX 3aTPaT U MAaKCUMaJIbHON MPUOBLIN HAa €IUHUIY TPOU3BOJUMOMN MPOAYKIUH.

3. V3MeHeHus BBIXOIHBIX MTapaMeTPOB MAIIWHBI IIPH MCHOJIB30BAHUU €€ B COOTBETCTBHHU C (yHK-
[IMOHAJILHBIM Ha3HAYEeHNEM Ba)KHO YUMTHIBATH HA BCEX ATAIlaX )KM3HEHHOTO IUKJIA.

4. TInaHupoBaHME M OPraHU3AIMIO BOCCTAHOBIICHHUS PAOOTOCIIOCOOHOCTH MAIIMHBI HEOOXOAMMO
OIIPENeNIATh C Y4eTOM M3MEHEHHH BBIXOJHBIX TAPaMETPOB IO MPEATIOKESHHOMY METO.Y, TTO3BOJISIOLIE-
MYy MOJYYUTh MAaKCUMAIBHYIO MPUOBLIL U CYMMapHYIO HapaOOTKY 3a Tal SKCIUTyaTalluH e )KU3HEeH-
HOT'O [IUKJIA.
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|A. N. MAKSIMENKO|, V. V.KUTUZOV, D. Y. MAKATSARYIA, E. V. ZARAUCHATSKAYA

EVALUATION OF EFFECTIVENESS OF STAGE OPERATION OF MACHINE LIFE CYCLE
WITH CONSIDERATION OF ITS OUTPUT PARAMETERS DYNAMICS DURING ITS OPERATION

Summary

Such issues as efficiency estimation of life cycle phase of a machine subjected to the changes of technical and economic
rates during its operation are being analyzed. Productivity, machine hour cost, quantity of operating time, coefficient of effi-
ciency, operating efficiency, coefficient of intra-shift use and other technical and economic parameters are changing during
operation of a machine. There’s been introduced a strategy for maintenance service and repairs that results in maximizing
profits during the life cycle of a machine subject to the changes of technical and economic parameters.
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