I'naBa 3
OINPEJIEJEHUWUE N3HOCA ITPU OLIEHKE
CTONMMOCTU MAIINH, OBOPYIOBAHUA
N TPAHCIIOPTHBIX CPEJICTB

3.1. 3agaua onpeaesieHUs U3HOCA MPH OIIEHKE CTOMMOCTH MAIIHH,
000pyI0BaHUS ¥ TPAHCIIOPTHBIX CPEACTB.
DKOHOMHYECKOE ColepKaHue H3Hoca. Buabl u3Hoca

OOBIYHO KaxXkIas MaIllHA XapaKTepU3yeTcs PSIOM BBIXOAHBIX Ta-
paMeTpoB (ITOTPEOUTETECKUX CBOMCTB), TIPUYEM JOMYCTUMOE 3HAYE-
HHE KaXI0TO M3 HUX OrOBaprUBaeTCs B HOPMATUBHBIX JOKYMEHTAX Ha
MamuHy. Hampwmep, O TEXHOJNOTMYECKOTO O0OpYHOBAaHMSI 3TO,
TpeXIe BCETO, TOYHOCTh M MPOM3BOAUTEIHHOCTL. [ToKa 3HaYeHMS
BBIXOIHBIX ITApaMeTPOB HAXOMSTCS B IOMMYCTUMEBIX TIpeAeiax, Mallr-
Ha JOJDKHBIM 00pa3oM BBITIONHSIET CBOM (DYHKITUH, TO €CTh SIBIISICTCS
paboTocmocobHol. Pa6oTocnoco0HOCTh — 3TO COCTOSTHNE MAIIIVHEL,
IIpX KOTOPOM OHAa CIOCOOHA BBITIOJNHSTE CBOM (DYHKIIUM, COXPaHSIS
3HAYEHMS BBIXOAHBIX TTApaMeTPOB B TIpefieiaX, YCTAaHOBICHHBIX HOP-
MAaTHBHO-TeXHUUYECKOI TOKYMEHTAIIEH.

C TeyeHMEM BpeMEHM B JII000I MaIlTMHE TTPOUCXOIIT N3MEHEHMS,
KOTOpBIE TMPUBOAAT K CHMXXEHUIO YPOBHSI €€ TOTPEeOMTEITbCKUX
CBOWMCTB. Pa3mnuHbIe BUIBI SHEPTUN, IEUCTBYS Ha MAIlTUHY, BEI3BIBA-
IOT B €€ y3J1aX M JeTallsIX CBI3aHHBIE CO CIOKHBIMU (DM3NKO-XUMMUIE-
CKHAMMU SIBJICHUSIMU TIPOLIECCHI, KOTOPBIE IPUBOASAT K N3HOCY, TTOJIOM-
Ke, KOPPO3UM M IPYTMM BUIaM TTOBpPEXXIECHWIA. DTO BIIeUeT 3a COOOI
M3MEHEHHE TTOTPEOUTETHCKUX CBOMCTB MAITMHBI T MOXET TTPUBECTH
K HapyIIEeHWIO pabOTOCIIOCOOHOCTH MAaIIMHBI.

Hampumep, Harpy3ku M TpeHWE B TOABIIKHBIX COCTWHEHMSIX
CTaHKa MPUBOIAT K MX M3HOCY M MCKaXXEHHWIO HaYaIbHOM (DOPMEI CO-
MIPSDKeHWI, YTO BBI3BIBACT MTOTEPI0 CTAHKOM TaKOTO BaXKHOTO TTOTpe-
OUTETHCKOTO CBOMCTBA, KaK TOYHOCTh. Bo3neiicTBre peaKTUBOB BhI-
3BIBAacT KOPPO3UIO B pe3epByapax M TPyOOITPOBOIAX arperaToB XUMHU-
YeCKOM TTPOMBIIINIEHHOCTH, YTO MIPUBOAUT CHadayla K 3arpsI3HEHUIO
XUMHWYECKHUX BEIIECTB, N3MEHEHUIO MPOITYCKHBIX CeYeHU TPYyOOIIpOo-
BOJIOB, a 3aTeM M TTOJTHOMY OTKa3y 3TUX arperaroB. [1pu mepeMeHHBIX
CHJTOBBIX BO3JEMCTBUSIX Ha JETAIM MAIIWH (BaJIBI M OCU, OOJITHI, 3J1e-
MEHTBI CBAPHBIX U 3aKJICTIOYHBIX COETMHEHWI 1 JIP.) B HUX MOTYT BO3-
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HUKHYTb YCTaJIOCTHBIE pa3pylieHUs (TPEIIMHBI), KOTOPbIE CHIDKAIOT
MMPOYHOCTb ¥ MOTYT IIPUBECTH K TIOJIOMKAaM.

Hapymenne paboTocrmocoOHOCTH MaIlIMHBI, BRI3BAHHOE Pa3HBIMU
MIPUIMHAMM, TIPUHSITO Ha3bIBaTh 0TKA30M.

Bce oTka3bl MOXXHO pa3neuTh Ha 1Ba OCHOBHBIX BHIa — BHe3all-
HBIE U TIOCTETIEHHBIE.

BHesamHble 0TKa3bl BO3HUKAIOT B pe3yJIbTaTe coueTaH!sI HebJ1aro-
TIPUSITHBIX (PaKTOPOB, IPEBHIIIAIOIINX BO3MOXHOCTUA MAaIllMHBI, U
HOCAT CITydallHBIN XapakTep. MOMEHT BO3HUKHOBEHMSI BHE3aITHOTO
0TKa3a He 3aBUCUT OT JJTUTEIbHOCTH TIPEIbIAYITeil pabOThI MallTUHBI.

IMocreneHHBIe (M3HOCOBBIE) OTKA3bl CBSI3aHBI CO CTApEHUEM Ma-
ITWHBI, YXYIIIAIOIINM HavyaJbHbIe TIOKa3aTeIn ee KauecTBa. BeposT-
HOCTb TaKOTO OTKa3a B 3HAYMTEbHON CTETIEHU 3aBUCUT OT JUTUTEIb-
HOCTU TIpeAbIAyIIeil paboThl MammHBL. K 3TOMY BHIY OTHOCHUTCS
OOJIBIIMHCTBO OTKA30B MaIllMH.

IIpakTyka nneHTUGUKAIIUM MAIIMH TTOKAa3bIBACT, YTO TTOSBICHUE
0TKAa30B BO BPEMEHU ITOMUMHSIETCS OTpeeSIEHHOM 3aKOHOMEPHOCTH
(puc. 3.1.1). O6BIYHO MHTEHCUBHOCTh OTKA30B A BeJIMKa B CaMblii Ha-
YaJIbHBIN MEepPUOJ SKCIUTyaTalluM MalllMHbI, KOTOPBI HAa3bIBAIOT Me-
pUOIOM NPUPADOTKH. DTO TaK Ha3bIBaeMble MPUPAOOTOYHBIE OTKA3HI,
MMEIONMe XapaKTep BHE3aMHbIX OTKA30B. 31eCh BBIXOAST U3 CTPOS
«cnabble» WK HEKOHIUIIMOHHbIE 3JIeMeHThI MaluH. Eciu KayecTBo
M3TOTOBJIEHUS MAITMH BHICOKOE WM HA TIPEANPUATAN-U3TOTOBUTEIE
MpoBeieHa 00CTOosITeNbHAs 0O0KATKA MAIIMHBI, TO HAYaATbHOTO TIEpU-
oJ1a BooOIIe MOXKeT U He ObITh. Ha phIHKE Takue MalllvHbI CTOSIT 10-
poxke.

A A

Ilepuon
NpUPabOTKU Mepuon
KaTacTpouueckux —1>.
/ M3HOCOB

INepron HOpMaIBHOM KCITTyaTallun

I

Y

Puc. 3.1.1. U3meHeHHe NHTEHCMBHOCTH 0TKA30B
3a BpeMs SKCILIyaTAIMN MAITHHbI
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3arem HaOJOAaeTCsl criaj MHTEHCUBHOCTH OTKAa30B, U UX CTaOu-
JIN3alusi A HA OTHOCUTEIbHO HU3KOM YPOBHE — 3TO KOHELl Ieproa
npupaboTKu. aablie HauMHAeTCs Mepuo] HOPMAJIbHON 3KCILTyaTa-
MM, KOTOPBIA MPOAOJIKAeTCsl TOCTaTOYHO noiro. Harpysku, neict-
BYyIOIIi€ Ha MalllMHYy B 3TOT IMEPUOM, HE MPUBOAIT K HEOOpaTUMbIM
U3MEHEHMSIM ee CBOMCTB. OTKa3bl BOZHMKAIOT TOJBKO MPU 3HAYU-
TeJbHBIX KOHIEHTPALIMSAX HArpy3oK M MMEIOT MPEeUuMYIIeCTBEHHO
BHE3amHblIi XapakTep. MHTEHCUBHOCTb UX HE MEHSIETCST Ha TIPOTSIKE-
HUU BCEro nepuoaa HOpMaJIbHOM 3KCILIyaTallMi U OCTaeTcsl Ha ca-
MOM HU3KOM YpPOBHE.

YPpoBeHb MHTEHCUBHOCTH OTKA30B B 3TOT MEPUOI, OCTaBASICh HU3-
KHM, MOXET pa3inyaThCs IS aHAJTOTMYHBIX MAIWH, BBITYILIEHHBIX
Ha pa3HbIX NpeanpusTusax. JlaHHble 060 UHTEHCUMBHOCTU OTKA30B Xa-
pPaKTEPU3YIOT KaueCTBO IMPOMYKIIMU Pa3HbIX MPOU3BOAUTENEH, UTO
OTpaxkaeTcsl Ha ee lLieHe.

B aTOoT nmepuon, B OCHOBHOM, B pe3yjibTaTe M3HOCA U YCTaJIOCTU
MPOVCXOIUT MOCTeNeHHOe HAKOIJIeHe HeoOpaTUMbIX u3MeHeHuii. Co-
MPOTUBJISIEMOCTh MAIlIMHBI BHELTHUM Harpy3kam MOCTeleHHO Mnajaa-
eT. Ecnu aT0 TexHosiornyeckasi MalllHa, TO CHMXKAETCsI €€ TTPOU3BO-
JMUTEIBLHOCTD U YXYAIIAeTCsl KaueCTBO BBIITYCKAeMOM MPOIYKIIMH.

Ecnu axkcrutyaraiius He mpeKpalaeTcsi, TO MOXeT HACTYITUTD Te-
pUod KaTacTpo(pUIeCKUX M3HOCOB, KOTAa 3KCIUTyaTalusl MallVHBI
CTAHOBUTCSI 9KOHOMUYECKU HelenecoobpasHoit. [loaTtomy emre mo
HACTYIUIEHUS TTOCIeNHero repruoaa MalliHy MOABEPraloT KanuTalb-
HOMY PEMOHTY.

CBOIiiCTBO MAIIIMHbI COXPAHATH BO BpeMeHH CBOIO pa00TOCIIOCOOHOCTh
Ha3bpIBaeTCd HaXexXHocTbio. HanekHocTh — 0000IleHHOE CBOMCTBO,
BKJTIOYAlollee B ceOsl MOHATHS 0€30TKA3HOCTHU M I0JTOBEYHOCTH.

Be3oTka3HocTh — CBOWMCTBO MalllMHbI HEMPEPHIBHO COXPAHATDH pa-
00TOCNOCOOHOCTh B TE€UEHUE HEKOTOPOTOo BpeMEHM (BpeMEHHU Hapa-
OOTKM Ha OTKa3).

ITokazaTenssmMu 6€30TKa3HOCTM OOBIYHO CJIyXaT JUOO BEpOST-
HOCTb 0e30TKa3HOI paboThl p(?) B TeUeHUE 3aJaHHOTO MHTepBaa
BpeMeHu t = T (Hanpumep, p = 0,95 B reueHue 1000 yacoB paboThl),
JIN0O0 MHTEHCUBHOCTH OTKA30B A(?), TMOO cpenHee Bpems 0e30TKa3-
Holi paboThl Tcp (HapaboTKa Ha OTKa3).

MaluHbI, UMEIOIIKe XOpOollire IToKa3aTean 0e30TKa3HOCTH, 1ie-
HATCA BbIIe. Ha rpakTuke Xopolie moka3arean 6e30TKa3HOCTH Ya-
CTO aCCOIIMUPYIOTCS C OMpeAeICHHBIMU (PUPMaMU-TIPOU3BOIUTEIS-
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MM MaIlliH W YYUTHIBAIOTCS TIPU OIIEHKE CTOMMOCTHM MAIIWHBI WJTH
dopMUpPOBAHUT MOJEIHN €€ IICHEL.

J0IroBeYHOCTh — CBOMCTBO MAIIMHBI COXPAHATH PaGOTOCHOCO0-
HOCTb B T€YE€HHE BCEro MepHOAa IKCILTyATAIIMH NPH YCJIOBHH MpoBeIe-
HMS 00CIY’KHBAHUS M PEMOHTOB, TTOIICPKUBAIOIINX MAITHY B pabo-
TOCITOCOOHOM COCTOSTHUM.

OCHOBHBIM IOKA3aTeJIeM I0JITOBEYHOCTH MAIIIMHEI SIBIISICTCS ¢¢ 00-
A CPOK CITY3KOBI, KOTOPHIH OTNpeAesieTCS JOTYyCTUMBIMU 3HAYCHI -
SIMA BBIXOTHBIX ITapaMeTPOB W MPOIECCOM HM3HOCA, 3aBUCSIINM OT
MHOTHX (hakTopoB. OOBIMHO TS KaKI0i MAITWMHEI YCTaHABIIMBACTCST
CPOK CaIyKO0bl Th, 3aBUCAIINIT OT e¢ BUAA U YCIOBUIM SKCIUTyaTallvN.
Ipu sTOM mpenrionaraeTcs, 9YTo B TeUeHUE YCTAHOBJIEHHOTO CPOKa
CITyKOBI MalllMHA JOJDKHA TIOABEPraThCs PETYISIPHBIM PEMOHTHBIM
BO3IEUCTBUSIM B COOTBETCTBUM C TpapMKOM TIAHOBO-TIPEAYIIPEIH-
TeJLHBIX PEMOHTOB, KOIlIa €¢ yTpadeHHas paboTOCITOCOOHOCTh MO-
XKeT OBITh YAaCTUYHO BOCCTAHOBJICHA.

Hadesxcnocmo u uznoc mawun kax mexnurxo-3xK0HOMu4ecKue NOHAMuUA
HanexHocTh siBIsSieTCA OIHMM M3 OCHOBHBIX MOKa3aTeJieil KayecTBa
MAalIMHBI ¥ HETTOCPEJICTBEHHO CBI3aHA C €e CTOMMOCTbIO. 7151 moKyma-
TeJis MAllIMHBI OITPEAEIIIIONIMM MOMEHTOM SBJISIETCSI TOCTHXKEHUE Ha-
HMOOJBIIEro SKOHOMUYECKOTo 3(deKTa OT ee UCIOJIb30BaHMs 10 Ha-
3HadyeHu1o. B o01ieM ciyyae n3amMeHeHMe BO BpeMeHHU 3Toro 3¢ dexra
MPOMUCXOAUT TIOA BJAMSIHUEM JIBYX OCHOBHBIX (hakTOpoB (puc. 3.1.2):

2004
150;
100+
50;

0
-504
-100;

-150;

Puc. 3.1.2. I3ameHenune 3koHOMIYeCKoil 3(hdeKTHBHOCTUH MAIIMHBI BO BpeMEHH
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3aTpar P Ha MpUOOpEeTEeHUE MAllIMHBI U SKCILTyaTallMOHHBIX PACXOJ0B
E(t) na nonaepxxaHue 1 BOCCTAaHOBJIEHHE €€ PaOOTOCIIOCOOHOCTU B Te-
YEHME BCEro Cpoka 3KCIUTyaTaluu. DTU 3aTpaThl SIBJSIIOTCS OTPUIA-
TeJIbHBIMH, TIpUYeM E(?) UMEIOT TeHIEHIINIO K BO3pacTaHUIO, TaK Kak
M0 Mepe M3HOCa MallWHBbI MPUXOIMUTCSl 3aTpayuBaTh BCe OOJIbILINE
CpencTBa Ha MoafepKaHue ee paboTOCIOCOOHOCTH.

C apyroii CTOpoHbl, paboTa MalllMHbI MPUHOCUT Aoxon D(?) ee Bia-
nesbity. OQHaKo 10XOM CO BpeMEHEM UMeEET TEHACHIUIO K YMEHbIIIe-
HUIO, TIOCKOJIbKY M3-3a MPOCTOEB B PEMOHTE W 00CTy>KMBAaHUM 00I11ast
MPOU3BOAUTENBLHOCTh MAIIMHBI YMEHbIIIAETCS.

Kpusas cymmapHoit apdextuBHoct™ S(¥) = P(t) + E(t) + D(t) Hauu-
HaeTcsl B TOUKE, COOTBETCTBYIOIIEH S(7) = P, uMeeT MaKCUMyM B TOUKE
Tmax v nBaX bl IEpeceKaeT ock adbciucc £. B Touke BToporo nepeceye-
HUs ocu abcuucc cymMMmapHas 3¢ dekTuBHocTh S(2) = 0. BT0 — Mpe-
JAENbHBII CPOK 9KCIUTyaTaluu 7, MaIHbI, AaJIbILIE 3aTPATHI HA €€ 9KC-
ITyaTaluuo OyAayT OOJiblie TOr0 3KOHOMUYECKOro 3¢ deKkra, KOTOphIit
OHa MOXeT 1aTh. [TosToMy [umTensHOCTD T, €6 SKOHOMUYECKH LIETIECO-
06pa3sHoil SKCIUTyaTalMK JIeXUT B ananasone 7, < T, <T,,

ITokazatenemM HaleXHOCTHU C SKOHOMUYECKOM TO‘IKI/I 3pEHUST MO-
KeT CIIyXUTh KoappuuueHT K, = (P + E yMM)/ ,Tme E, cymm — CYM-
MapHbl€ 3aTpaThl Ha KCIJIyaTallMio, PEMOHT U OOCIyXXMBaHUE
MaIllMHBI (OCTaJbHbIe BEJIUYMHBI OTIPEAEICHBI BbIIIIE).

Takum 00pazoM, IIUTEIBHOCTDL T, 5)KOHOMUYECKH LIEJIECO00pas3-
HOM 2KCILTyaTalliy MallMHbI ONpeaessseTcss 3KOHOMUYECKUMHU (pak-
TOpaMu — B MIEPBYIO OYEPElb 3aTpaTaMU, CBSI3aHHBIMU C €€ (pr3uye-

CKHNM M3HOCOM.
3KCHJ’IyaTaHI/IH MAalllMHbl — CJIOXHBINA mnpouecc, KOTOprfI Cco-

CTOUT U3 HECKOJIBKHUX ITEPHUOI0B, BO BpeMsI KOTOPHIX IIOTPEOUTEIb-
CKH€ CBOMCTBa MAaIlMHBI JUOO CHUXAIOTCS, JTM00 BOCCTaHAB/IMBA-
10Tcs. Bech cpok cylliecTBOBaHUS MAaIIMHBI OT BBIITYCKa 3aBOIOM-
M3rOTOBUTEJIEM JIO CITMCAHMS MOXHO Pa3aeIuTh Ha TPY TPYIIIILI I1e-
PUOIOB:

1) padota, Koraa IoTpeOUTeIbCKIE CBOMCTBAa MAIlIMHBI CHIXKAKOT-
Cs B 3aBUCUMOCTH OT MHTEHCUBHOCTH 1 YCJIOBUI €€ SKCILIyaTalluu;

2) MpoOCTOM NP TPAHCIOPTUPOBKE, XpaHEHUU U KOHCEpPBAIlUU,
HajlaIKe WIA OXWAAHWUU PabOTHI; B 3T IIEPUOIbI ITOTPEOUTEIbCKIE
CBOICTBAa MaIlMHBI, KaK IPaBWJIO, M3MEHSIOTCS HE3HAUMTEIHHO
(JIMIIb ATMTEIPHOE XpaHEHUE B TEUCHHME HECKOJIbKUX JIET MOXET CY-
IIECTBEHHO MOBJIMSITh Ha HUX);
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3) peMOHTHI (TUTAHOBBIE U aBapUiiHbIC), KOTAA MOTPEOUTETbCKIE
CBOICTBA MalllMHbI BOCCTAHABIMBAIOTCSI.

CTeneHb CHUXKEHUS MOTPEOUTEBCKUX CBOMCTB MAIlIMHbI, BHE CO-
MHEHMSI, KOPPEJUPYET C UHTEHCUBHOCTBIO U YCJIOBUSIMU SKCIUTyaTa-
vy MamuHbl. O0opynoBaHUEe, KOTOpPOe paboTaeT B IBE CMEHBI C
OOJBIIMMU HArpy3KaMu, U3HAILIMBAETCS OBICTPEE, YEM TaKOE K& 000-
pyAOBaHUE, pabOTaIOLIEES B OJHY CMEHY.

3HaHue (paKTUUECKUX HATPy30K 0ObEKTa OLIEHKU MO3BOJUIO ObI
000CHOBAaHHO CYIUTh O €ro U3HOCE.

Jns ManuH xapakTepHa paboTa ¢ NMEpeMEHHbIMU Harpy3kaMu.
OpnHako, 111 YacTU MalluH (OOBIYHO CIEIMAaTIbHbIX WX UCTIOIb3Ye-
MBbIX B MACCOBOM MTPOU3BOJICTBE) XapaKTepHa YIOpsIIOoueHHasi pabota
C OMnpeneJeHHON 3aKOHOMEPHOCThIO. B MalimHax xe ob1iero Ha3Ha-
YEHUsT pexXuM paboThl (POPMUPYETCS MOJ COBOKYITHBIM BIMSIHUEM
CIy4allHbIX U MEePUOAUYECKUX (PAKTOPOB. YCTAaHOBUTH NOCTATOYHO
TOYHO 3aKOHOMEPHOCTH M3MEHEHUSI HArpy30K 3a BpeMsl paboThl Ma-
IIUHBI OLEHIIUK He MOXeT. [103TOMy OH MOXET JIUIb JOBOJIbCTBO-
BaTbhcsl MHGOPMalMed, KOCBEHHO XapaKTepU3YIOIEl 3arpy3Ky Ma-
IIIMHEI TIpU padoTe.

N3noc TexHogoruyeckoro odopynosanusa (TO) mpuBoOIUT K yXyI-
IIEHUIO0 KaYeCTBA BBIMTYCKAEMOMN MPOAYKIIMUA U CHUXKEHUIO TTPOU3BO-
JMUTEIbHOCTUA MalllMHbl. HecMoTps Ha paznnuus B PYyHKIIMOHATBHOM
Ha3HaYeHUM OTAeNbHBIX Ipynn TO, K HUM NPUMEHUM OOIIU I MOIXO0
MPpU OLIEHKE U3HOCcA.

B nepByto ouepenn caeayet odpaiath BHUMaHUE Ha COCTOSIHUE
Takux pabounx MexaHu3sMoB TO, KOTOpble HEOCPEACTBEHHO BJIM -
10T Ha KayecTBO u3aeaus. MMeHHO MX M3HOC CKaXeTCs CUJIbHEe
Bcero Ha Takux coiictBax TO, Kak TOYHOCTb U MPOU3BOAUTEIb-
HOCTb.

Hanpumep, U3HOC HIMUHAEIBHBIX ONTOP U HAMPABJISIOIIMX METa -
JI00OpabaThIBAIOIIEr0 CTAHKA, U3HOC HAMPABISIONIMX YETHOKA TKAll-
KOrO CTaHKa WX U3HOC MSATKU HIMUHAES BepeTeHa, U3HOC BAJIKOB U
MX OMOP B MPOKATHBIX CTAaHAX MPUBOAUT K CHIKEHUIO KauyecTBa BbI-
nmyckaemMoi npoaykuuu. MI3HOC 371€eMeHTOB MPUBOAOB B MEHbIIEH
CTETeHU BIUSET Ha MOTPEOUTENbCKUE CBOMCTRA.

M3Hoc Takke BAMseT Ha Mpou3BoAUTENbHOCTh TO, Tak Kak BbI-
3BaHHOE UM YyallleHWe MOAHAIaI0K U PEMOHTOB MPUBOAMT K OO~
HUTEJbHBIM MPOCTOSIM, & HEOOXOAUMOCTb 3aHUKEHMUST PEKUMOB 00-
PabOTKU HEMOCPEACTBEHHO CHUXXAET BhIITYCK TOTOBOM MPOMYKIIUU.
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JormycTtumasi cTereHb H3HOCA TPAHCIIOPTHBIX MAIIMH CBSI3aHA B Iep-
BYI0 ouepeab ¢ TpeboBaHUsIMU O6e30macHOCTH. KpoMe Toro, u3HOC Biu-
SeT Ha mapaMeTpUYECKyI0 HaleXKHOCTh MaIllMHBI, TaK KaK IIPU 3TOM
CHITXAIOTCSI CKOPOCTh, TSTOBBIE CBOMCTBA, KO3(MGUIIMEHT MOJIE3HOTO
JIEMCTBUST, MAHEBPEHHOCTD, YIIPABISIEMOCTh W IPYTYE XapaKTePUCTUKI
TPAHCIIOPTHOTO CPEACTBA, ONpeAeIstolIe 0e30MaCHOCTb IBUXKEHMUSI.

OOBIYHO OCHOBHOE BJIIMSIHME Ha pabOTOCIIOCOOHOCTh TPAHCIIOPT-
HBIX MAaIlIMH OKAa3bIBAIOT XOA0BAasI 4acCTh, IBUTATE/Ib, TOPMO3HAasI CHC-
TeMa M MEXaHMU3MBbI YIIPaBJICHHUSI.

J1st pa3nuHOro 00OpyIOBaHUS XapaKTepeH OIpele/IeHHBIN BUI
HM3HOCA, KOTOPBIN MPOSIBIISIETCS B CIIEIU(PUUECKIX MeCTaX 1 DJIEMEH -
Tax MalmMHbl. UMEeHHO Ha 3TW 3JEMEHTHI OLICHIINK AOJDKEH 00pa-
IIaTh BHUMAaHME TP OCMOTPE MaIllHBbI.

CraHku, TypOWHBI, METAJUIypridecKoe, CEIbCKOX03sIiCTBEHHOE,
TOPHOE, JOPOXKHO-CTPOUTETLHOE, He(hTera3ompoOMbICIOBOE U IPYroe
obopyIoBaHMEe pabOTalOT B KOHTAKTE CO Cpeaoi, odanalonieii abpa-
3WBHBIMU CBOMCTBaMU. JIJIsI HUX XapaKTepeH a0pa3uBHBI BT H3HOCA
COeMHEHU 1 pabovyrX MOBEPXHOCTEH (HAMpaBISIONIUX, TTOIIINII-
HUKOB, JIOIACTe pOTOPOB HACOCOB U JIP.).

st obopynoBaHusl He(PTEXUMHUIECKOM, TTUIIEBOI, TOPHOMETAJI-
JIypru4ecKoii, AepeBooopadaThIBaloIIeii IPOMBIIIICHHOCTH M IPYTUX
XapakTepeH KOPPO3HOHHO-MEeXaHHYeCKHii M3HOC, KOTOPbIi BO3HUKAET
PV TPEHUM MaTepHAaIOB, BCTYNAIOIINX B XMMUYECKOE B3aUMOICUCT-
BHE C OKpyxXalollei cpenoii. M3HammBaHme 3aBUCUT OT IIPUPOILI
KOHTaKTUPYIOIIMX MaTepHUalioB, NX KOPPO3MOHHON CTOMKOCTH, CO-
CcTaBa cpelbl M HAIMYNS B HEeil aKTUBHBIX KOMIIOHEHTOB.

Takue pacmpocTpaHeHHBIE 3JIEMEHTHl MalllMH, KaK Bajibl U OCH,
MOMIIUITHUKY KauyeHUsI, KyJadyKOBble MEXaHWU3MBI, BalKi U JIpYyrue
MOJBEPKEHbI YCTAJIOCTHOMY M3HOCY, BO3HUKAIOIIEMY MPU LIUKJINYEC-
KM M3MEHSIOIIMNXCS KOHTAaKTHBIX Harpy3Kax, BBI3bIBAIOIIX BO3ZHUK-
HOBEHME TPEIIUH M OTCJIanBaHue YacTull Marepuaina. [IposgBiennem
3TOTO BUIa U3HOCA YaCTO ObIBACT MOBBILIECHHBIN IIIYM IIPX paboTe COo-
OTBETCTBYIOIIETO y3/1a MalllHBbI.

IToTepst MalMHO pabOTOCIIOCOOHOCTHU B MpOLIEcce ee HOpMaJb-
HOM 3KCIUTyaTalli¥ — HEeOTBpaTUMBbIH mporecc. OObIYHO NP HEKO-
TOPOM €€ COCTOSIHUM BEPOSITHOCTD BBIXOJIa €€ MoKa3aTeel 3a Jomyc-
TUMBIE TIpeJeibl JOCTUTAET YCTaHOBJIEHHOro ypoBHsS. C 3TOro Mo-
MEHTa MalllMHa HYXJaeTCsd B BOCCTAHOBJICHUM WX YPOBHS, TO €CTh B
MIPOBEICHU PEMOHTA.
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OOBIYHO [JIs1 MAIlIMH XapaKTepHa IJIaHOBasl CUCTeMa PEMOHTOB,
CTPYKTypa KOTOPOU HOJKHA OBITH CBSI3aHA C XapaKTepoMm paboThl
000pyIOBaHUS.

JIJ1s1 MalllMH, OpMEHTUPOBAHHBIX HAa HEMPEPHIBHYIO PabOTy BO BCE
BpeMsl 9KCIUTyaTauuu (1axTHele neun, TypouHsl 'OC u ap.), ocra-
HOBKa JIJIsl peMOHTa HEBO3MOXHa, HO TEXHUYECKOe OOCIyXKMBaHUE
JIOMYCTUMO.

TexHoornyeckre MalliHbl (CTaHKW, TEKCTUJIbHBIE, TToJaUrpadu-
yecKue U Ap.), B OCHOBHOM, JIOMYCKalOT MepUOINYECKe OCTAHOBKU
IIIsI TPOBEJEHUSI PEMOHTOB B TUIAHOBBIE CPOKM, 3aBUCSIIME OT UX
HOPMAaTHUBHOTI'O CPOKa CIIyXObI 7.

IlnaHOBBIMU CpOKaMU TSI TIPOBENEHMST PEMOHTOB CEJIbCKOXO3SIICT-
BEHHBIX MAIIIMH 1 PEYHOTO TPAHCIIOPTA SIBJISIOTCS CE30HHBIE TTPOMEXKYT-
K1 BpEMEHH, KOT/Ia B MX UCTIOJIb30BAHUM HET HEOOXOIUMOCTH.

YuurteiBag TO, 4TO CPOK CIyXObl 7, MPUMEPHO COOTBETCTBYET
MepUoIy HOPMAJIbHOM SKCIUTyaTalluy MalmuHbl (puc. 3.1.1), Bpems
MPOBE/ICHHsT KAMUTAIbHBIX PEMOHTOB 7}, ; YCTAaHABIMBAIOT C TAKUM
pacueToM, 4YTOOBI MOAAEPXKUBATh 3HAUCHUS €€ MOTPEOUTEIBCKUX
CBOMCTB Ha MPUEMJIEMOM YPOBHE BIUIOTH 10 HACTYIJIEHUS y4acTKa
KaTacTpoguryecKux u3HocoB. Bpewms T,  MEXIY IBYMsI KaITUTaJIbHBI-
MM pEMOHTaMM, BbhIpaxkeHHOe OOBIYHO B OTPabOTAaHHBIX Yyacax, Ha-
3bIBAETCS JIUTEIbHOCTBIO PEMOHTHOTO 1IMKJIa. BHYTpU peMOHTHO-
ro LUMKJa yepe3 paBHble NMPOMEXYTKM BpeMeHU 7T,, Ha3blBacMble
MEXPEMOHTHBIMU TTePUOIaMU, TIPOBOASTCS TIJIAHOBBIE TEKYIIIUE pe-
MOHTHI. Bennuunsl T, 17151 pa3auuyHbIX MallWH ONpPENENSIIOTCS Tpe-
0OBaHUSIMM K UX OCHOBHBIM ITapaMeTpaM U 00beMaMy PEMOHTHBIX
pa6oT. BeiOop onTuManbHOM MINTEIbHOCTU MEXPEMOHTHOTO MEePU-
ona T, ¥ COOTBETCTBEHHO MEXPEMOHTHOTO LKA T, SBISETCS Of1-
HOI M3 OCHOBHBIX 3a7a4 IIPU MOCTPOCHUHU PALIMOHATIBHON CUCTEMBI
pEeMOHTA.

B nipomMekyTKax MexXmIy TepruognIecKUMU PEMOHTAMU OCYIIIECTB-
JISIETCS TIJITAHOBOE MEXPEMOHTHOE OOCITYyKMBaHME MAaIlUHBI, OCHOB-
Has 11eJTb KOTOPOTO COCTOUT B MPEAYIIPEKIACHUH OTKA30B U JIMKBUIA-
LMY TIOCJIeACTBUI HENOIMyCTUMBIX OTKa30B. PAOOTHMKU CITyKOBI 9KC-
IUTyaTallMy MaIllMH Ha MIPEANPUSITUN CMa3bIBaIOT, PETYJINPYIOT U UK~
CTAT MAIIIMHY, OCYIIECTBJISIOT IUAarHOCTUKY COCTOSIHUS OCHOBHBIX
Y3JI0B ¥ MEJIKMIT peMOHT. KpoMe TOro, ITOCKOJIBKY CYIIECTBYET BepO-
SITHOCTb BHE3AITHBIX OTKA30B MAIIMHBI, IIPOU3BOIUTCS MEKPEMOHT-
Hoe 00CIy>K1BaHUE 10 TOTPEOHOCTH.
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B MammHOCTpOeHNM CYIIEeCTBYeT CHUCTeMa CTaHAapTOB, KOTOpas
perTaMeHTHpYET COOp M yUeT Ha MPeAITPUATASIX MHGOPMALIHN O COCTO-
STHUW MAIlIMHBI, €€ TIOBPEXKICHMSX M 0TKAa3aX, a TAaKKe 3aTpaTax Ha Ipo-
BefieHre peMOHTOB. [103TOMY y OlIeHIIMKA ITOYTH BCETIA €CTh BO3MOXK-
HOCTb MCITOJIE30BaTh 3Ty MH(MOPMALIHIO IS 60Jiee TOYHOTO OIMMCAHUS
COCTOSTHUSI MAIIIMTHBI TIPY OTIPEIeICHNH ee (PM3NIeCcKOro M3HOCA.

OnHako ycTpaHeHNe HaKOIIEHHOTO M3HOCA ¢ TTOMOIILI0 PEMOHTOB
TOXe MeET CBOM TIpeielibl. OOBIMHO 3TH TIPEIETBI ONPEAEISIOTCS HAKO-
MMMBIIAMCS PYHKITMOHATLHBIM (MOPATEHBIM ) ©3HOCOM MAIIIMHBI ¥ Upe3-
MEPHO OOJIBIIIMMM 3aTpaTaMi Ha yCTpaHeHe ee (PM3MUeCKOro n3Hoca. B
3TOM CJIyJae TOBOPST O TaK Ha3bIBAEMOM HEYCTPAHUMOM M3HOCE MAIIIMHBI
B OTJIMYME OT YCTPAHMMOrO M3HOCA, KOT/Ia BOCCTAHOBJICHUE MAIIIMHBI He
TOJTbKO (PM3MIECKI BO3MOXHO, HO 1 5)KOHOMUYECKH OIPaBIaHO.

M3Hoc n amopTH3aums

TakuM 00pa3oM, OTHUM M3 TJaBHBIX (DAKTOPOB, BBHI3BIBAIOIIMX
YMEHBIIICHNE HaJeXHOCTU MAaIllMH C TeUEHWEeM BPEeMEHU, SBJISETCS
MX M3HOC. MU3HOC — 3TO TEXHUKO-3KOHOMUYECKOE ITOHSITHE, OTpaXka-
Iolllee, C OXHOM CTOPOHBI, CHIKEHWE YPOBHS TOTPEOUTEITHCKUX
CBOICTB MaIlIMHBI M1 YMEHBIIIEHNE €€ pabOTOCITIOCOOHOCTH, a C IPYToit
CTOPOHBI, COOTBETCTBYIOIIEE 3TUM ITPOIIeccaM CHIKEHUE CTOMMOCTH
MallIMHBI KaK 00beKTa OLIEHKHU (00ECLIEHeHHUE).

Ob6ecirieHeHe, BBI3BAHHOE M3HOCOM, HEOOXOIMMO OTJIWYaTh OT
aMOpPTU3alliU, IPUMEHSIEMOM B OyXTaJTepCKOM yJeTe.

AMopTH3aLMsl B OYXTaJITepCKOM y4eTe — 3TO IPOLIECC pacipenesie-
HMSI TIEPBOHAYATBHBIX 3aTPaT, CBSI3aHHBIX C IPHOOPETEHNEM MaIllHBI,
Ha BeChb CPOK €€ TIOJIe3HOTO MCITONIb30BaHMA. OYeBUIHO, YTO pacyer
aMOPTH3aIiK, KaKiM OBl CITOCOOOM OH He TTPOBOIWIICS, HE SIBIISIETCS
OIICHOYHO TIpolieypoii. OcTaToyHast CTOMMOCTb, KOTOpPast OTIpEeNeIsi-
eTCsl TIPY yJeTe aMOPTU3AIMM, HE SIBIISIETCS] PHIHOYHOM CTOMMOCTHIO,
TaK KaK He YIUTHIBAET COCTOSTHUST MAIIIMHEI, €€ TTOJIE3HOCTH M BO3MOXK-
HOTO OTCTaBaHMSI OT YPOBHSI COBPEMEHHBIX MaIIIMH TOTO Xe (QYHKITNO-
HaJIbHOTO Ha3HaueHUsI. DTO yUeTHasT OCTaTOUYHASI CTOMMOCTh MaIlIHBI.
[MpuMepoM, MONTBEPXKAAIOIIM OTCYTCTBHE CBS3M MEXIY IOJIE3HOC-
TBIO MAIIIMHBI ¥ €€ OCTaTOYHOM OaJTaHCOBOI CTOMMOCTBIO, SIBJISIETCSI IC-
TTOJTb30BaHMe KOA(MGUIIMEHTOB YCKOPEHUST aMOPTU3aIluY TIPY JIN3KH-
re, Korja 3a TpY Trofia 3KCIUTyaTalliid MallliHbI Y JIM3WHTOTIOTyJYaTeIsT ee
OajaHCOBasi CTOMMOCTD TPAKTUUECKH TPUOIKaeTCs K HYJO, a PhI-
HOYHasi CTOMMOCTh OCTAaeTCs eI1le TOCTATOYHO OOJIBIION.
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Buapi u3noca

B 3aBMCHMMOCTHM OT MPWYMH, BBI3BABIIMX U3HOC MAIIMHBI, pa3jiu-
YaloT TPH €ro BUIA:

— GU3NYECKUI U3HOC — TTOTEPST CTOMMOCTH BCIIEICTBHE YXYIIIIE-
HUSI pabOTOCMOCOOHOCTU MalllMHBI (0OBEKTa OLIEHKU), 00YyC-
JIOBJICHHOTO €CTECTBEHHBIM ¢¢ W3HAIIMBaHWEeM B IIpoliecce
SKCIUTyaTalluy WU TJINTETbHOTO XpaHEeHUS;

— (PyHKIIMOHABHBIN U3HOC — MOTEPS] CTOMMOCTY MAIITMHOMN (00b-
€KTOM OIICHKM) B pe3yJIbTaTe MpUMEeHEHWs HOBBIX TEXHOJIOTUH 1
MaTepHaJIoB TP MPOM3BOACTBE aHAJIOTUYHOTO 0O0PYIOBAHMS;

— BHEITHUI 9KOHOMWYECKUI N3HOC — TTOTePs] CTOMMOCTH MallIy-
HOi1 (0OBEKTOM OIIEHKN), 0OYCIIOBJIEHHAS BINSTHUEM BHEIITHIX
10 OTHOIIIEHMIO K Heit (haKTOPOB.

IIpu omnpeneseHUU CTOMMOCTU MOAEPKAHHOTO OOOPYAOBaHUS C
NPUMEHEHNEM Pa3IMUHBIX ITOAXOI0B HE BCEraa MPUXOAUTCS YIUTHI-
BaTh BCe TPU BUAA M3HOCA.

ITpu Mcmoab30BaHNM TOXOMHOTO TOIX0Aa BOOOIIE He TpebyeTcs
CIIeIMATbHBIA y9eT KaKoro-jambo BHMIA M3HOCA, TaK KaK BIIMSTHUE
KaXXJIOTO M3 HUX MIPOSIBUTCS B BEIMUMHE JOX0Aa, CO3IaBaeMOT0 00b-
€KTOM OlleHK!. O4eBUIHO, YTO YeM OOJIbIle OyIeT KaXKIbIif 13 N3HO-
COB, TeM MeHBIIIe OyIeT BeTMIMHA JOX0a M, COOTBETCTBEHHO, CTOM-
MOCTb O0BEKTa OLIEHKU.

IIpy mcroab30BaHWKM CPaBHUTEIBHOTO ITOAXOAA OTpeAciIeHUe
$U3MIEeCcKOro M3HOCA YacTo TpebyeTcs I KOPPEKTUPOBKU IICH
OJIM3KMX aHAJIOTOB I10 cTereHn n3Hoca. [1pu 5ToM GyHKIIMOHATBHBII
U BHEITHU I 5KOHOMWYECKUIA U3HOCHI MOTYT YYUTHIBATHCSI KOCBEHHO,
Yyepes MeHbl OJIM3KUX aHAJIOTOB WITH MAEHTUIHEBIX OOBEKTOB, Y KOTO-
PBIX OHU OJWHAKOBBI C 0OBEKTOM OLIEHKM.

JIvmrs Tpy KCTIONTB30BaHMH 3aTPATHOTO TTOAX0/IA ITPOIIeCC OMpee-
Jieans crouMocti C 00beKTa OLIEHKW CBOIUTCS K OTIpeIeSIEHIIO TTOJT-
HOM CTOMMOCTH BOCITPOM3BOICTBA (BOCCTAHOBUTEIHLHOM CTOMMOCTH)
Ce ¢ TIOCJIEIYIOIINM YUeTOM 00eCIIeHEHUS BCIIEACTBIE N CTBUS BCEX
TpeX BUIOB U3HOCA.

BaxxHOCTE y4eTa Bcex TpeX BUAOB M3HOCA MPU OLIEHKE MAIIUH 1
o0opyIoBaHUS O0YCIOBJIEHA CACAYIOIIMMMT MPUYNHAMMU:

— OTHOCHUTEJIbHO HeOOIbIIUMU (Ha (POHE APYrMX aKTUBOB) HOP-
MaTUBHBIMU CPOKAMMU CITY>KOBI OOJIBIIIMHCTBA MAIIIMH, YTO CBU-
JIETEBCTBYET O CYIIECTBEHHOCTH BIUSTHUS (PU3MIECKOTO U3HO-
ca Ha UX CTOMMOCTb;
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— BBICOKOI TMHAMMKOM TTOSIBJICHUS] HOBBIX TEXHOJIOTHIT, MAaTePU-
aJloB U KOHCTPYKIMI MaIlMH, CITIOCOOCTBYIOIIE UX OTHOCH-
TeJIbHO ObICTPOMY (DYHKIIMOHATBLHOMY U3HOCY;

— OTHOCHUTEJIbHO OBICTPHIM U3MEHEHHUEM CITPOCa HA MHOTUE BUIbI
MIPOAYKIINHA, TIPOM3BOINMBIE TEXHOJIOTUIECKIUM 000pyIOBaHM -
€M, a TaKXKe KOHKYPEHIIMei 3TOI MPOAYKIIMU C UTHOCTPAaHHBIMU
TOBapaMu, YTO MIPUBOAUT B Psifie CliydaeB K BHEIITHEMY 9KOHO-
MUWYECKOMY M3HOCY 3TOT0 000pYA0BaHUSI.

3.2. MeTozpl onpeaeieHHs Pa3THIHbIX BUIOB H3HOCA.
OnpeneieHue COBOKYIHOTO M3HOCA

Pu3uyecKuii U3HOC

ITpu oeHKe MalIMH 1 000PYIOBaHKs ONIPEIEICHHUE U YUET U3HO-
ca HEOOXOAMMBI B CBSI3U C €T0 CYLLECTBEHHBIM BIMSIHMEM Ha CTOM-
MOCTb OOBEKTOB OLIEHKM. OOBIYHO M3HOC MAIlMHBI, B IEPBYIO OYe-
penb GuU3ryeckuil, MPUBOAMT K YXYALIEHUIO TEXHUYECKUX TloKa3aTe-
Jieii, YTO HEMMHYEMO OTPAXaeTcsl Ha ee CTOMMOCTHU. B ob1em ciyyae
crouMocTb C U (PU3NYECKUI U3HOC MALLMHBI CBSI3aHbI TPOCTOM 3aBU-
CUMOCTBIO

C=Co— Cy gus = Cll = Ky, puz)s (3.2.1)*

rae C, — NoJjHasi CTOMMOCTb BOCIIPOM3BOJCTBA (BOCCTAHOBUTEJIb-
Hasl CTOMMOCTb) MaIHbL, C,, 4,3 — CTOUMOCTb HUBNIECKOTO U3HO-
ca MalluHBI, K,  dus Koe(b(bvmneHT ee (pru3nuecKoro u3Hoca.

Kak BUIHO 13 (3 2.1), K, pus MPEACTABIISCT COOOM HOMIO BOCCTA-

HOBMTEJIbHOI CTOMMOCTH, KOTOPYIO MalllMHA IOTepsiia BCICACTBUC
(usnyeckoro nu3HoOca, a MPOU3BEIACHUE

Ky, pusCo=Cu, pus 3.2.2)
SIBJISIETCSI CTOMMOCTBIO (PU3MYECKOTO U3HOCA.

[MoTepst MalIMHOI CBOMX IIEPBOHAYATBHBIX TIOKA3aTesIei TP 3KC-
IUTyaTallid — HEOTBPATUMBIN MPOLIECC, MPOTEKAMOIIMI ¢ OOJIbIIeH
WM MEHbIIE MHTEHCUBHOCTHIO B 3aBUCHMOCTU OT KOHCTPYKILIMH
MalllMHbI ¥ YCIIOBUIA ee ucnoib3oBaHus. [IpeaebHbIM COCTOSTHUEM
3MeCh SIBJISIETCSI MOMEHT BBIXOJA 3THX II0Ka3aTesIeil 3a JOITyCTHMBIE

* 3mech M majee B KPYIJIBIX CKOOKax JaroTCsl OTHOCSIIMECS K TiiaBam
GOpMYyIIBI.
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rpaHMIIbI, COOTBETCTBYIOIINI MOTepe MAIIMHON PAOOTOCTIOCOOHOCTU
B CMBICJIE, KOTOPBII ObUI M3JI0KEeH B mmaparpade 3.1.

Hauunasi ¢ 3Toro MoMeHTa, MalllliHa HYXIaeTcs B BOCCTaHOBJIe-
HUM CBOEW pabOTOCITOCOOHOCTHU, YTO JOCTUTAaeTCsl PEMOHTOM €€ y3-
JIOB U 3JIEMEHTOB, MOJCPHU3ALIMEN, 3aMEHOU U3HOCUBILMXCS AETa-
JIEW, PETYJIMPOBKOM U T.II.

Hu ogHa maiuHa, Kakoit Obl COBEpILIEHHOM OHa He Oblia, HE MO-
KeT 000MTUCH 0e3 peMOHTa U TEXHUYECKOTO OOCIYyXKMBaHUSI, KOTO-
pble SIBJISIIOTCS HEOTHEMJIEMOI YacThi0 €€ HOPMAaJIbHOM 3KCIUTyaTa-
LIV

Jlnst BoccTaHOB/IEHUST pabOTOCMIOCOOHOCTU U 3aMeIJICHUsI TIpO-
LIECCOB U3HOCA MAIlMH MPUMEHSIIOTCSI pa3JIMuHbIe CUCTEMbl OpraHu-
3alUU UX peMoHTa. OJHaKO OCHOBY JI000I TaKOI CUCTEMBI Ha Mpe/l-
MPUATUHA OOBIYHO COCTABJISIOT MePUOANYECKHE TIJIAHOBBIE PEMOHTHI,
KOTOpbIe MPOU3BOASTCS Uyepe3 paBHbIE, 3apaHee Ha3HAYeHHbIE TPO-
MEXYTKU BpeMeHU. Takylo cucTteMy Ha3bIBalOT CUCTEMOI TJIaHOBO-
npenynpeanTeabHbix peMoHTOB (ITITP).

3aTpaTrhl Ha BOCCTAHOBJIEHE MAalllMHbI OTpaXaloTcsl B OyXrajirep-
CKOM YYeTe OTUYETHOTo fepuoaa, K KOTOpoMy OHU oTHocsATcs. [lpu
9TOM 3aTpaThl HA MOJIEPHU3ALIMIO TTOCJIe €€ TTPOBEASHUSI MOTYT YBEJIU-
YKMBaTh MEPBOHAYATIBbHYIO (BOCCTAaHOBUTEIbHYIO) CTOMMOCTDb Malllu-
HbI, €CJIM B pe3yJibTaTe YIy4yllaloTcs IepBOHAYaIbHO MPUHSITHIC HOP-
MaTUBHBIE TTOKa3aTeau (DYHKIIMOHUPOBAHMSI MaIlIMHBI (CPOK MOJIe3-
HOTO MCMOJIb30BaHMsI, TPOU3BOAUTEILHOCTD, KAU€CTBO U T.11.).

JIJ1s1 OLIEeHKM COCTOSTHMST 000pYI0BaHUSI U TPAHCIIOPTHBIX CPEACTB,
UX pabOTOCITOCOOHOCTY U BBISIBJICHUS 3JIEMEHTOB, KOTOPbIE BIUSIOT
Ha BBIXOAHBIE MapaMeTpPhl, IIUPOKO MPUMEHSIIOT METOIbI TEXHUYEC-
KOW AMarHoCTUKU. JIMarHOCTUYECKUMU MapaMeTpaMu, 1Mo KOTOPbIM
OOBIYHO CYASIT O COCTOSTHUU 00bEKTa U KOTOPbIe MOXHO KOHTPOJIU-
pOBaTh B Mpoliecce ero padboThl, SIBJSIOTCS:

1) BeixogHble mapaMeTpbl 00bEKTa, HEMOCPEACTBEHHO XapaKTepu -
3yloll1e ero paboToCrocoOHOCTh. [Jisl CTAHKOB 3TO MpeXIe BCEero
rnmapamMeTphl, CBSI3aHHbBIE C TOUYHOCTbIO 00PaOOTKM, — TOTPEIITHOCTU
TpaeKTOpUil MepeMelleHUs pabounx OpraHoB; JJIs aBTOMOOUIeH —
TOPMO3HOM TyTh, BHIXJIOMN ABUTATeNs U JIOPT pyJeBOTO YIIPaBISHUS;
JIJISI TPAKTOPOB — OTKAa3bl IBUTATESI U XOA0BOM YaCTU U T.1.

2) IMoBpexaeHus 3J1IeMEHTOB MalllMH, KOTOPbIEe BOZHMKAIOT B MPO-
Liecce 3KcIIyaTauum o0beKTa M MOTYT IMPUBECTH K 0TKa3y. B ctaHkax
9TO U3HOCHI TTOABUXKHBIX COEAMHEHMI, 0COOEHHO TeX, KOTOPbIE ILJI0-
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XO 3allUIIEHBI OT 3arpsA3HEeHMs, TUIOXO CMa3bIBAlOTCS W paboTaioT B
YCITOBHSIX HECOBEPIIIEHHOTO TPEHMST; IJIST aBTOMOOMJIEH — 3TO M3HO-
CBI TOPMO3HBIX KOJIOIOK, 3JIEMEHTOB MOPIITHEBOM TPYIIIIHI IBUTATEIS,
a TaKXKe COeTMHEHWH B PYJIEBOM YIIPAaBICHWH U B OITOpaX MOIBECKH.

3) [Ipu3HaKM yXyOIIeHUsT COCTOSTHUSI MAIlTUHBI, CBSI3aHHBIE C BBI-
XOIHBIMHM TTapaMeTpaMu. K HUM OTHOCSTCST — yBeIMYEeHNE IIIyMa TIpH
paboTe MaIlMHBI, TTOBEIIIICHHAS TeMIlepaTypa Y3JI0B TPeHUs, HaI-
yye B cMa3Ke MPOAYKTOB M3HOoca. Hampumep, MCIIONB3YIOT CITEKT-
PaJTBLHBINA aHAIW3 IITyMa MAIlTWHbI IUTS BBISIBJICHUST COCTOSTHUS 3y04a-
THIX TTepeaad ee TPUBOJIA, CIIEKTP aKyCTUIeCKOTO CUTHAJIA 3JIEMEHTOB
KOHCTPYKLIMU caMoJieTa B nuarna3oHe yactoT 50—500 k' MoxxHO uc-
TOJTL30BaTh IS OOHAPYKEHUS TPEIIUH U T.JI.

JI1st ncrmonb30BaHMsI METOJIOB TMAarHOCTUKM TPeOyIOTCsI pa3HO00-
pa3Hble M3MEPUTENbHBIE CpPEACTBA M Cephe3Hasd IIpeaBapUTeIIbHAs
ITOATOTOBKA.

I1pu olleHKe CTOMMOCTH JOPOTOCTOSIIINX W YHUKATHHBIX MAITUH
nHpopMaIs, MoJydeHHAs ¢ TIOMOIIBIO METOIOB TEXHNIECKOM THa-
THOCTUKU, SIBJISICTCSI Ype3BBIYAifHO IIEHHOM, TaK KaK Ha ee OCHOBE
SKCIEPTH MOTYT MOCTPOUTH OOOCHOBaHHBIE BEIBOABI 00 YPOBHE W3-
HOCa MAIIIMHBI B IIEJIOM.

OpnHako MpH TTPOBEACHUM OIIEHKN MAaIlliH, 0COOEHHO MacCOBOM,
MIpUMEHEHUE METOIOB MPSIMOM OIIEHKH (PU3MIECKOTO M3HOCA — 3a-
TPYAHUTEIHLHO MO YKa3aHHBIM BEIIIe TTpuumHaM. Kpome Toro, mx
MMpUMeHEHE He TaeT OIEeHINNKY IMPSIMOTO OTBETa Ha BOTIPOC O BIIMS-
HUW COCTOSTHUST MaIlIMHEI HA €€ CTOUMOCTb.

Cy1iecTByIOIINE METOABI OTIpeaeaeHAsS (PU3NIEeCKOT0 M3HOCA, VC-
MTOJTb3yeMbIe TIPU OIICHKE, OMMMPAIOTCS Ha: a) HOPMATHUBBI TTAHOBO-
MIpeAyIPeANTEeTEHOTO PEMOHTA M TEXHIMYECKOTO OOCTYXKUBAaHUS, pa3-
paboTaHHBIE TS Pa3HBIX BUIOB MAIlAH, 0OOPYIOBAaHUS W TPaHC-
MTOPTHEIX CPENCTB; 6) HOPMATUBHBIE CPOKM CITY>KOBI TIPH OTOBOPEH-
HBIX YCJIOBUSIX SKCIITyaTallNH.

Ha mpoMBIIuIeHHBIX peanpusTusx Poccnm meiicTByeT cucrema
ILIaHOBO-TPeAyPeIUTEILHOTO PEMOHTA 000PYA0BaHsI, B COOTBET-
CTBHMH C KOTOPOI Yepe3 ompeneeHHOe OTpaboTaHHOE BpeMs TIPOBO-
AT MpoPUIaKTUIECKNE OCMOTPHI M pa3TMIHbIC BUIBI IUNTAHOBBIX pe-
MOHTOB KaXXI0l MammHEL. [leprogmyeckie 0CMOTPBI TEXHOJIOTMIEC-
KOTO 000pYIOBaHMS MIPOBOISATCS TTPUOIU3UTEIBHO Yepe3 5—6 Mecs-
1eB (711 caMoJIeTa TaKie OCMOTPBI IIPOBOISTCS TTepel KaskKIbIM ITOJIe-
ToM). [Ipu 3TOM OCyIIeCTBIIETCS TTPOBepKa pabOTHl BCEX MEXaHW3-
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MOB, TIPOU3BOIUTCSI UX PETYJIMPOBKA, BBISBIISIOTCS COCTOSIHUE U CTe-
MeHb M3HOCA Y3J0B MallWHbl. MalluHBI TOBBIIIEHHOW TOYHOCTU
MPOBEPSIIOT HA TOYHOCTh. [Ipy ocMOTpe BBISIBISIIOT Bee Ie(eKThl U
HEWCIPaBHOCTU 00OPYAOBaHUSI, HO YCTPAHSIIOT TOJIbKO TaKue, Halu-
Yype KOTOPBIX He MO3BOJISIET HOPMaJbHO 3KCILIyaTUPOBaTh 000PYa0-
BaHMe A0 OJMXKalilero rmiaHoBoro peMoHTa. OCMOTpPBI TPOU3BOISIT,
Kak MpaBuiio, B Hepabouee BpeMmsi. MH(opMalvsi o COCTOSIHUM Ma-
IIMHBI (DUKCUPYETCSI B PEMOHTHOM TOApPA3NAEACHUN MPEeANpUsITHUS.
Hanuuue Takoil mHpopMauuy MO3BOJSET OLEHIIUKY MPOBOIUTH
OLIEHKY (PU3MYECKOTO M3HOCA MAILIMHBI.

M3BecTHBI ciienyolire METOIbI ONpeaeeHUs CTeNeHn (pu3nuec-
KOI'0 M3HOCA MallIMH MPY UX OLIEHKE:

1) MeToa AKCHEPTU3bl (PU3NYECKOTO COCTOSTHUS;

2) meTo 3¢ (heKTUBHOTO Bo3pacTa (CpoKa CIIyXKObl);

3) MeToJ CpeIHEB3BEIIEHHOIO XPOHOJIOTMYECKOTO BO3pPaCTa;

4) MeToN BKCIEePTHO-aHAJTUTUYECKUIA;

5) MeTo yXyILIeHUs TJIaBHOTO MapaMeTpa.

MeTton 3KcrepTH3bl (PU3NIECKOTO COCTOSTHUA 00BEKTa

CMBbIC]T OLIEHKHU MPU MTPUMEHEHUH 3TOTO METOo/a 3aKJTI0UaeTCs B CO-
MOCTaBJAEHUU OOBEKTY OLIEHKM OJHOIO M3 MHOXECTBA OINMMCAHUI €ro
BO3MOXHBIX TEXHUUYECKUX COCTOSTHUI, B KOTOPBIX OH MOXET OKa3aThCsl
B pe3yibTare n3Hoca. OObIYHO TaKOE MHOXECTBO MMEET BUI SKCIEPT-
HBIX LKA WA TabJUL], CTPOKU KOTOPBIX COOTBETCTBYIOT Pa3IUYHbIM
COCTOSTHUSIM UM CTaJusIM U3HOCA OOBEKTOB OLIEHKM, C YKa3aHUEM COOT-
BETCTBYIOIINX KOOPOUIIMEHTOB (HU3NIECKOTO M3HOCA k) Puz IMTpumep
TaKOM IIKaJIbI MpuBeAcH B Ta0. 3.2.1. I1pn mocTpoeHNN 1IKaibl HE00-
XOAMMO YYUTBIBATh cienyroliee. OnpeaeeHHbIe TPYIbl MaIlIMH UMe-
10T pa3UYHbIN YPOBEHb UHTEHCUBHOCTY U3HOCA, KOTOPBIN OIpeneisi-
€TCsI UX KOHCTPYKIIMEN, 3arpy3KOi 1 yCJIOBUSIMU 9KCTuTyatauuu. OgHa-
KO, €CJIM BKCIUTyaTalysl MalllMHbI TIPOXOIUT MPY HEU3MEHHBIX, B Mep-
BOM ITPUOJIMKEHUH, YCIOBUSIX, TO HA CaMOI MTPOAOJIKUTEIBHOM CTaiuu
ee CyIIeCTBOBaHUSI — CTaAuK HOPMaJbHOM 3KCIUTyaTallud UHTEHCUB-
HOCTb U3HOCA KaXKI0# MallIMHBI BO BpeMEHU MTOCTOsTHHA. To ecTh 3aBU-
CUMOCTh M3HOCAa MAILIMHBI OT BPEMEHU MPUOIU3UTENBHO JIMHEHHAS.
ODTO OTMEUYEeHO BO BCeX paboTaX POCCUNCKUX U 3apYOEKHBIX YUEHbIX,
MOCBSILLIEHHBIX UCCJIEAOBAHUIO M3HOCA MAILIH.

YToOHbI cBA3aTh U3HOC MALLIMHBI C €€ CTOMMOCTBIO, TAOIUIIbI-11IKA-
JIbl [JISI onpenesieHrs Ko3(pPuIMeHTOB M3HOCa OOBIYHO CTPOSIT Ha
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OCHOBE 00pabOTKM CTaTUCTUYECKOM MH(MOPMAILIMK O 1IeHAaX HOBBIX 1
OBIBIINX B 9KCIUTyaTallMd MalllMH. 3HaYeHUsI KO3 PUIIMEeHTOB N3HO-
ca OIPEIEeIISIOT, COIOCTABIsIs 1IeHbI POAaXK Hemop Ha BTOPUYHOM
pPBIHKE MaIlIMH, TEXHUYECKOE COCTOSTHUE M (PU3NYECKUIA N3HOC KOTO-
PBIX U3BECTEH, C IiIeHaM1 [/ HOBBIX MASHTUYHBIX MalllMH. B aTOM ci1y-
yae Ko3¢pGULIMEHT N3HOCA MOXHO HalTH, KaK

_ H - Hemop
u, duz = I (3.2.3)
Tabauua 3.2.1
XapakTepucTHKA TEXHUYECKOTO COCTOSTHUS Koad. u3noca
o0opynoBanus ku, dus
HoBoe o6opynoBaHue, B OTIMYHOM COCTOSTHUM. BO3MOKHBI
JIMIIB IIPUPAOOTOYHEIE OTKA3hI 1o 0,05

be3oTka3zHo paboTaloiiiee 000pya0BaHUE, TTOCIIE HEMOITOM
9KCIUTyaTaluu, 6e3 BhISIBIEHHBIX 1eeKToB 1 HeucnpaBHoctei| 0,05—0,20

O6opynoBaHue ¢ HEOOIbIIMMU NedeKTaMy IKCIUTyaTalluH,
KOTOpEIE He OrpaHMIMBAIOT €T0 PaboTOCIOCOOHOCTh. O0OpYIO-
BaHUE I10C/Ie KAIUTAILHOTO PEMOHTA, B XOPOIIIEM COCTOSTHII 0,20-0,35

O06opynoBaHUE B YIOBJIETBOPUTEILHOM COCTOSIHUU. MoryT
OBITH HEKOTOPBIE OIPAHUYEHMS B BEIOOPE PEXXKUMOB PabOTHI,
yCTpaHsieMble ITPY MEKPEMOHTHOM OOCTYKMBaHUHMK

WJIY TEKYLIEM PEMOHTE 0,35-0,50

IIpu pabote obopymoBaHMS HAOIIOOAIOTCST OTKA3bI, IS
JIMKBUIALMU KOTOPBIX TPEOYIOTCSI BHEIIJIAHOBBIE PEMOHTHI.
Ectb orpannueHust Ha BbIOOP peKMMOB pabOThI 1 MaKCH-
MaJIbHbIe Harpy3Ku 0,50—-0,75

O6opynoBaHue, paboTarollee ¢ YaCTbIMU OTKa3aMu,
TpeOyIolee KaMTaIbHOIO pEMOHTA OCHOBHBIX Y3JIOB,

B TUIOXOM COCTOSIHUU 0,75-0,90
O06opynoBaHue, HETOAHOE K IIPUMEHEHUIO 110 OCHOBHOMY
Ha3HAYeHUIO cBoie 0,90

OlLIeHIIIMK, KaK MpaBUio, B COCTOSSIHUW TPUMEHUTb METOJ 1OCTa-
TOYHO TOYHO TOJIbKO B CUTYallUsIX, KOTJA OH XOPOIIIO 3HAKOM C 00b-
€KTOM OLIeHKH. B ocTajibHBIX Cllyyasix pu onpeaeaeHuu Koadpduiim-
eHTa (pU3MIECKOro U3HOCA K, gy,; STUM METOLOM OLCHIINK MOXET
NPUBJIEKATh KBATUOULUMPOBAHHBIX CHELUAIUCTOB B OOJaCTU 3KC-
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IUTyaTaluy 000pyIOBAHMS IUIS KOHCYJIBTALIA 110 €70 TEXHUYECKOMY
COCTOSIHUIO (HE3aBMCUMBIX DKCIIEPTOB). BecbMa MOJE3HBIMU IS
OLIEHIIMKA TIPA 3TOM SIBJISIIOTCS apryMEHTALIMSI OTBETOB CIEINAIAC-
TOB ¥ MH(POpMALMg 00 KICTOYHUKAX STOM apryMeHTaIIN .

1151 OBBIIIEHNST TOCTOBEPHOCTH OLEHKHU K, g5,,3 MOXET OBITh Y4~
TEHO MHEHUE HECKOJIBKUX IKCIIEPTOB, OCOOEHHO KOTIA PeYb UIET O
BBIOOPE 3HAYEHUS U3 JOCTATOYHO IIIMPOKOTO AMAINa3oHa 3HaYeHU I B
Mpeaesax OgHOM CTPOKM Tabiuibl. B 3TOM cilyyae pe3yabTar OLeHKU
MpeACTaBIsieT COO0M CpenHeB3BElICHHOE 3HaYeHne MHEHU M 9KC-

MepTOB:
M

kU, puz = Zmiku, dus, i» (3.2.4)
i=1
e k, ¢usz, i — OLICHKA M3HOCA i-M 9KCIIEPTOM;
M; — KOMIETEHTHOCTb /-T0 3KCTepTa (,Zmi= 1).
<

Hampumep, TpebyeTcsl OLIEHUTH (PU3NUECKUM M3HOC KPYTJIO-
MG oBaJIbHOrO CTaHKa KJjlacca TOYHOCTU B (BbICOKAsi TOUHOCTD),
XPOHOJOTUYECKHI BO3pACT KOTOPOTo cocTaBiseT 7 jeT. Mcxonsa n3
pe3yabTAaTOB ITPOBEIEHHOTO Ha MPEeIIPUSITAN MecCsI] Ha3al TIaHO-
BOTO OCMOTpa CTaHKa, MMOKAa3aBIIETO, UTO OCHOBHBIC MOKa3aTeIN
cTaHKa (pagranbHOe OMeHMe MITUHAEIS, TOUHOCTD TMTO3UITHOHUPO-
BaHWS MITN(OBATBHOM 6a0KW) HAXOOITCA HA TPaHUIIE JOTTYCTUMO-
ro Auana3oHa W JIMIIb Ha BBICOKWUX CKOPOCTSIX NIIM(OBAHUSI Ha-
OmogaroTcsl BUOpauuy LIM@OBaIbHOIO Kpyra, CTaHOK IOIMaja B
YeTBEepTYI0 CTPOKy Tabia. 3.2.2. OgHaKO MHEHUSI 9KCTNEepTOB pa3o-
IIJJUCh B OTHOIIEHWW KOJIWYECTBEHHOM OIEHKHM Ko3(duimeHTa
M3HOCA: OAVH M3 3KCMEePTOB (MacTep 1exa) OLEeHUIT €T0 BETMYMHOM
0,35, opyroit (cnecapb-peMOHTHUK) — 0,45. YuuTbiBasi OONbLINI
MIPOU3BOACTBEHHEIN OITBIT MEPBOTO M3 SKCIEPTOB, OBLIO MIPUHSITO
3HaYEeHHE

k =0,6x0,35+0,4x0,45 = 0,39.

u, gus
DKcnepTHO-aHATUTHIECKHIA METO
Mertop npearoaraet onpeaeaeHne KoadduimeHTa Gpu3nIecKoro
W3HOCA MAIIMHEI TIPY OMHOBPEMEHHOM YUYETEe €€ XPOHOJOTHYECKOTO
Bo3pacTta T U 3KCIepPTHOM 0a/lIbHO# OLeHKU b (h1U3n4ecKoro cocTo-
STHUSL.
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B paGore [25] nmpuMmeHeHHMe MeToma PacCMOTPEHO Ha IpUMeEpe
CTaHKOB. JIJIsT HEKOTOPOTO KOJMYECTBA CTAHKOB OTHOM W TOM K€ MO-
Jean (HOBBIX M TTOIEPKaHHBIX) OBUTH OTpeieIeHBI:

a) Ko GULIKMEHTHI (pHU3UUECKOro U3HOCcA Mo (hopMyJie:

ku, uz = (UH - Hn)/llya
0) TexHUYECKOe COCTOsIHME B Oayax b 1Mo creuuaabHOU IIKaje
(3KCMepTHO).
IIpn ommHAKOBOM BO3pacTe CTAHKM OOHAPYKMBAJIW pa3HBINA KO-
apdunmeHT n3Hoca. Ilociae 00padbOTKM JaHHBIX ObLIa MOJyYeHa Ma-
TeMaTHJecKast MoJeTb (GPU3NIeCKOTO U3HOCA:

ky, gus = (0,208 — 0,003xB)xT""

rne 7' — XpOHOJIOTUYECKUIA BO3pacT CTaHKa.
Tabauua aas Ha3HaueHUs] Oa/UIbHOM OLIEHKM (PU3MUYECKOro CO-
CTOSIHMSI CTaHKa:

Tabauua 3.2.2
Onenka XapakTepucTuka pu3nIecKoro CoCTOAHUS Cpenmii
COCTOSTHUS o6amn b

OueHb O6opynoBaHue, MaJIO IKCILTyaTUPOBaBIlIeeCs
Xopoliee | 100 Mpoleallnee KaYeCTBEHHbIN KalTUTaIbHbII

PEMOHT, B OU€Hb XOPOILIEM COCTOSIHUM 50
Xopoiiee Cnabo MoHOIIEHHOE, OTPEMOHTUPOBAHHOE WJIN

0OHOBJICHHOE 000PYIOBaHUE B XOPOIIEM COCTOSIHUM 40
Cpentee O6opynoBaHUE B YIOBJIETBOPUTEILHOM COCTOSIHUY,

YACTUYHO MTOHOILICHHOE, TPeOyolee HEOOIBIIOTO
PEMOHTA WJIU 3aMEHBI OTIEIBHBIX MEJIKUX YacTel,
TaKuX, KaK MOAIIUITHUKY, BKJIAIbIIIN U JIp. 30

Ilocpenct- | OGopymoBaHue B pabOTOCIIOCOOHOM COCTOSIHUU, HO
BEHHOE TpeOyrolllee PeMOHTA WK 3aMEHbI IJIABHbIX YacTei,
TaKuX, KaK IBUTATENIb U APYTMX OTBETCTBEHHBIX y3JI0B| 20

I110oxo0e O6opynoBaHue B IIJIOXOM COCTOSIHUM, Tpebyloliee
TaKOro KaluTaJbHOTO PEMOHTA, KaK 3aMeHa
pabo4Ynx OpraHOB OCHOBHBIX arperaToB 10

B nanHOM MeToae KO3 dULIMEHT (DU3NYECKOr0 U3HOCA ITOJTyYaeT-
Cs1 Ha OCHOBE 11€H Ha IoJepXXaHHbIE Y HOBbIE CTAHKU, TO €CTh OH OT-
paxaeTr peakiivMio BTOPMYHOIO pbIHKA Ha CTeNeHb (DPU3NYECKOro U3-
HOCA CTAaHKOB.
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Mertoa 3¢ deKTHBHOrO Bo3pacTta
JIJ1s1 oLleHKU U3HOCa BBOAUTCS MOHSITHUE 3(PMEKTUBHOIO BO3pacTa
T4 o6opynosanusi. Ecim xpoHonornyeckuii Bo3pact 7'— 9T0 KOJH-
YeCTBO JIET, MIPOLIEAIINX CO BPEMEHM CO3[aHUsI MallIMHBI, TO 3 heK-
TUBHBII1 BO3pacT T,y — 9TO BO3PACT, COOTBETCTBYIOLINIA (PM3NYECKO-
MY COCTOSIHUIO MAallWHbI, OTpaxKaloluil (HakTUYECKyl0 HapabOTKy
MalllMHBI 32 CPpOK 7 M YYUTHIBAIOIIMI YCIOBUSI €€ SKCIUTyaTalllu.
3HaHue 3(pPeKTUBHOIO Bo3pacTa 00bEKTa OLIEHKM TO3BOJISIET OoJiee
000CHOBAaHHO CYIUTh O €ro U3HOCE.
Ecnu addexkTuBHbI Bo3pacT Tad) MalllHbI U3BECTEH, TO KO3(-
duimeHT PusnyecKoro u3Hoca onpeaesercs no hbopmyJie:
_ Dy
ku, duz — T—’

H

(3.2.5)

rae 7,, — HOPMaTUBHBIN CPOK CITYXKObl MaIIVHBI.

O6bruHO ist onpesenenust T,y SKCIEPTHO OLEHUBAIOT OCTAIO-
LIUiAcd CPOK CIOYyXObl 7., OOBEKTA OLIEHKH IO €r0 U3BATUSA U3 IKC-
TuTyaTalMy ¥ CIucaHus. B 3ToM ciydae:

Top =Ty~ Toem (3.2.6)

OrnpeneieHue OCTAOIIETrOCs CPOKa MPEAIIoIaraeT, YTO OLICHIIMKY
M3BECTHO, KaK MallliHA OyleT 3KCIUIyaTHUPOBAThCS C MOMEHTA OlICH-
KU IO CaMOro OKOHYAaHUsS CPOKa ee CIYyKObI (CMEHHOCTh, Harpy3KH,
YCII0BUS pabOTHI U T.11.).

J1s1 MalllvH TUITMYHA paboTa ¢ IepeMeHHBIMM Harpy3kamu. [is ya-
CTU 13 HUX (OOBIYHO CIEIMAbHBIX WM HCIIOIb3yeMbIX B MaCCOBOM
MPOU3BOACTBE) XapaKTepHa YIOpsimodeHHasT paboTa ¢ IepUOINIeCKOI
3aKOHOMEPHOCThI0. OMHAKO B MalllMHAX OOIIEro Ha3HAYEHUS PEeKUM
paboThI (hOPMHUPYETCS ITOI COBOKYITHBIM BIIMSIHAEM OOJIBIIOrO KOJIMUe-
cTBa (DaKTOPOB. YCTAaHOBUTH OCTATOYHO TOYHO 3aKOHOMEPHOCTH 13-
MEHEHUS pexkruMa paboThl 32 BpeMsl pabOThI MAIlIMHBI OLICHIIMK IpaK-
TUYeCKU He MoxkeT. [103TOMy OH MOXET JIMIIb JOBOJIBCTBOBATHCS MH-
(dopmaryeir, KOCBEHHO XapaKTePU3YIOIIeii 3arpy3Ky MaIllHbI IIPH pa-
00Te JIUIIb Ha MPOTSKEHMY 0003pUMOT0 BPEMEHMU.

Merton mpeamnojaraeT, 4TO BO3MOXKHBI MHBIC ITyTH HAXOXICHUS
T,y Hanpumep, nist onpenenenus T,y MOXHO UCHOJIB30BATH METON

KOPPEKTHPOBKM XPOHOJIOTUYECKOTO Bo3pacTa 1 MaIllMHBI C TIOMO-
b0 psaa Ko3hGUIIMEHTOB, OTpaXKalolIuX YCIOBUS SKCILTyaTalluy

MaIllIuHbI. Z[Jlﬂ 3TOI0 MO>KHO BOCIIOJb30BaTbCA TaKMMU I10Ka3aTECJIA-
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MM, KaK XapaKTep IMpOU3BOJACTBA, CMEHHOCTh 1 YCJIOBUSI PaOOTHI 00b-
eKkTa oueHkU. [Ipu HazHaUeHUUM CpoKa MOJIE3HOTO MCIOJIb30BaHUSI
(cpoka ciy>x0bl) Mpearoaarajoch BIOJHE OMpeaeIeHHOE UCTIOIb30-
BaHMeE MalllMHbI. EC/iu M3BeCTHO, YTO MallIMHA 9KCILTyaTUpOBaiach B
WHBIX YCJIOBUSIX, TO IJis1 ompeneneHus 3(PHeKTUBHOrO Bo3pacTa
BIOJIHE OMpaBiaHa KOPPEKTUPOBKA €€ XPOHOJOIMYECKOTo Bo3pacTa B
COOTBETCTBUU C UBMEHUBIIMMUCS YCIOBUSIMU:

T,p =T K.y Ky Ky,

rae K., — KoaOULIMEHT CMEHHOCTH, PABHBII OTHOLLIEHUIO CPENI-

Hel (paKTUYeCKOM CMEHHOCTHU PaOdOThI MaIlIMHBI K HOMMHAIBHOM, Ha
OCHOBE KOTOpPOI Ha3Ha4Ye€H CPOK IOJIE3HOTO UCITOJIb30BaHUS 000pYy-
noBaHMs. Hanmpumep, 111 MallIMHOCTPOEHMUS 3Ta BEIMYMHA TTPUOJIN-
3UTeNbHO paBHseTcs 1,7—1,8.

K,,, — xo3bd@uuneHT xapakrepa (Tumna) Npou3BOICTBA, B YCIOBU-

sIX KoToporo (aktuyecku padortaet maiirHa (0,9—1 — a1 maccoBo-
ro MpOU3BOJICTBA, TP KOTOPOM OOOpPYIOBaHUE 3arpyKEHO MOJHO-
creio; 0,67—0,77 — mnsa cepuitnoro npoussoactsa; 0,5—0,65 — mis
€IMHUYHOTO MPOMU3BOJCTBA); TaK KaK 3TOT KO3(PPUIIMEHT XapakTe-
pU3yeT BHYTPUCMEHHOE MCITOIb30BaHWE O0OPYIOBaHMS, €r0 4acTo
Ha3bIBAlOT KO3 GULIMEHTOM BHYTPUCMEHHOTO UCTIONb30BaHus K, ;

Kyp — KO3 ULMEHT yCIOBUIA pabOThl MalivHbl (1 — mpu padote

B 1IexoBoM nomemreHuu; 0,6—0,7 — npu paboTe B OTAEILHOM IOMe-
weHuu; 1,3—1,5 — npu BpeaHbIX IJ1 000pyI0BaHUS YCIOBUSIX pabo-
ThI (BbICOKasi MHTEHCUBHOCTb 3arpsI3HEHMS] WU 3allbLJIEHHOCTHU, MO~
BbIIIIEHHAsI BJIAXXHOCTb, KOHTAKT ¢ XMMUYECKM aKTUBHOU cpenoil u
T.11.); TIPY OYEHb BHICOKOW MHTEHCUBHOCTH 3arpsi3HEeHUsI 3—5).

ITpousBeneHue Bcex Tpex KO3 GULIMEHTOB Ha30BeM KO3 duiim-
€HTOM UCMO0JIb30BaHUS MAllIUHBI:

Kyen = Koy Koy K- (3.2.7)
Takum obpazoM,
T,p =TKyen (3.2.8)

KoppekTrpoBKa XpOHOJIOTMUYECKOI'O BO3pacTa C LieJblo oIpenee-
Hust T, MOXET IaTh HaJIeKHBIE PE3YJIbTATBI, €CITM 3HAYCHHUSI NCTIONb-
30BaHHBIX KOA(POUIIMEHTOB JOCTATOYHO TOYHO OTPAXKAIOT YCIOBMSI
SKCIUTyaTallud 00beKTa OLIEHKU 3a BeCh IEPUOJ €ro SKCITyaTallnu,
MPEAIIeCTBYIOIINI MOMEHTY OILIEHKM.
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ITycth, HampyUMep, U3BECTHO, YTO XPOHOJOTMYECKUI BO3PACT Ma-
muHbl 7= 10 ner. MammHa paboraet B 1Be cMeHBI (K., = 1), B enn-
HUYHOM npoun3BocTse (K,, = 0,67) 1 ycTaHOBJIEHA B OHOM U3 LIEXOB
MPEATTPUITUS (Kyp =1).

Db bheKTUBHBIA BO3pAaCT MAIIMHBI TIPYU TaKUX YCJIOBMSIX 3arpy3KH
MOXKHO OIIEHMTh, KaK:

T,p=10x1x0,67x 1 =6,7 rona,

TO eCTh (PaKTUIECKI MAITMHA BEITJISIAAT MOJIOXE CBOETO XPOHOJIO-
rmaeckoro Bo3pacta. COOTBETCTBEHHO OHa JIydIlle COXpaHWIa CBOU
MTOTPEONTETBCKIE CBOMCTBA.

st onpenenennsa kKoadduiumeHTa (U3NIECKOro U3HOCA HYKHA
nH(OpMAaISI 0 CpOKe TTOJIE3HOTO MCITOIh30BaHUS MaIIWHBL. [1ycTh
T,,= 12 net (110 JaHHBIM OyXTaNTepyn 3aKka3unka). Toraa:

Corocrapisis oba moaxojaa K OIMpCACICHUIO Tad)! CJIeayeT OTME-
THUTb, YTO 00a oHM 00J1a4aI0T HEIOCTATKOM B YacTHU HEONpEaACJICHHO-
CTH YCHOBI/Iﬁ SKCIUIyaTallum o0BbeKTa 3a npeacjiaMmu HEKOTOPOIoO MH-
TEpBaJia BPEMCHU, IPUMbIKAIOIIECI0O K MOMCHTY OLICHKH.

Mertoz cpeaHeB3BeIIeHHOTO XPOHOJIOTHIECKOT0 BO3pacTa

Meton MoXeT ObITh MPUMEHEH TOTHA, KOTAA IMOC/Ie HECKOJBKMX
JIET 9KCIUTyaTalluy MAIllMHBI, 3aMEH U PEMOHTOB psijia ee aeTaueil u
y3JIOB BO3pacT UX OKa3ajucs pa3HbIM. B aToM ciiyyae koadpuireHT
(GU3NYECKOro M3HOCA MaIlIMHBI MOXET OBITh pacCYMUTaH Mo popMyJie:

n
T:*d;
- T cp/636 ,gl P
ku, duz — T - T >
H H

rac Tcp/ea'e — CPCAHECB3BCIICHHDBIN XPOHOJIOTMYCCKNH BO3paCT Ma-

IITAHBI;
T; — xpoHonormuecKui (v 3¢OEKTUBHBIN) BO3PACT i-T0 arperara,

d ;— A0JIAd [-ro arperara B BOCCTAaHOBUTEJIbHON CTOUMOCTHY MAILIMHBI;
N — KOJMYCCTBO pa3HOBO3PACTHLIX arpe€raTtoB B MalllMHE.
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Mertoa yxyaueHusi rJIABHOTO NapamMeTpa

Merton mpeamnosaraeT, 4YTo (PU3MUYECKUA M3HOC MPOSIBISIETCS B
YXYILIEHUH KAaKOTo-I1u00 OJHOr0 XapaKTepHOTO SKCILTyaTallMOHHOTO
napameTrpa MalldHbl (MPOU3BOAUTEIBHOCTH, TOUHOCTH, MOIIIHOCTH,
pacxoja TOIJIMBA WIM 9JIEKTPOIHEPIUH, MOTOKA OTKA30B U T.11.). Ec-
JIU TakoW mapameTp HalAeH AJisl JTaHHOTO BUAA MallluH, TO Koadhdu-
LIMEHT (PU3NYECKOTO N3HOCA PACCUMTHIBAETCS CAEAYIOIIUM 00pa3oM:

b

X
ku,¢u3: 1- z) s

raoe Xo, X — 3Ha4YeHUs TJIaBHOIO InapaMeTpa MalllMHbI B Ha4yaJie

SKCIUIyaTallMy U HA MOMEHT OLICHKM COOTBETCTBEHHO;

b — mokxaszarejib CTCIIEHHU, XapaKTEePU3YIOIIUIA CHIIy BIMSHUS
[JIAaBHOTO TlapaMeTpa Ha CTOMMOCTb MAalIMHbI (OOBIYHO J1J11 KO3 Du-
LIMEHTA TOPMOXKEHUS TPUHUMAaIOT 3HaueHust 0,6—0,8).

MeTo1 yueTa BOCCTAHOBJIEHUS MAIIMHbI

nocJjie KamuTaJIbHbIX PEMOHTOB

Meton oCHOBaH Ha OYEBUIHOM IPEACTABICHUN O CHUXKEHUM T10-
TpeOUuTelbcKux CBOUCTB [1C MalllMH U 000pYyA0BaHUS MPU SKCILIya-
TallMM M3-3a BO3pacTaHusi (PU3MYECKOro M3HOCA U UX YACTUYHOM
BOCCTAHOBJICHUH TOCJIE IPOBEAECHUSI PEMOHTOB BOOOIIE Y KATUTaIb-
HOT'O PEMOHTA, B YaCTHOCTH. YPOBEHb NOTPEOUTETHLCKUX CBOMCTB Ma-
IIMHBI HA Pa3HBIX ATArax ee CyIIeCTBOBAHUSI MOXKHO BBIPA3UTh C MO-
MOIIIbIO HEKOTOPOIro OOOOILEHHOTO OTHOCUTEJIBHOTO MOKa3aTess
1IC, mpencrapisionIero codoil B3BEIICHHYIO alAUTUBHYIO (DYHKIIUIO
3HaYEHU OCHOBHBIX TEXHMKO-2KOHOMUYECKUX MOKa3arenei X; ma-

IIMHBI B MOMEHT OLICHKM I10 OTHOIICHHMIO K 3HAYCHUAM TEX K€ ITOKa-
3arenen /Yl'o B HavaJI€ SKCIUIyaTallu — IIPOU3BOANUTCIbHOCTHU, TOYHO-

CTU U Jp.:

1C= zﬁ (3.2.9)

T Xio

B otauuue ot mpenpiayiiero MeToaa 31eCh MOXHO Y4ecThb cpasy
HECKOJIbKO MoKa3aTesieil MaIlluHbI.

B nipakTuueckoii paboTe OlLIeHIIMK BCE Yallle CTaJKMBAETCS C CU-
Tyaluei, Koraa Heo0X0IUMO OpeaeTuThb (PU3NIECKU N3HOC MAIII -
HbI, KOTOpas UMeeT 3HAUUTEJIbHBII XpOHOJIOTUYECKUIA BO3PACT U yKe
MpolUTa OAVWH MM HECKOJBKO KalUTaIbHBIX peMOHTOB. Eciu nipen-
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CTaBUTh M3MEHEHHME TToKa3aTesisl IoTpeOduTebckux cBoiicTB I1C Ta-
KOl MaIlIMHBI 33 3TO BPEMSI, TO MTOJIYYUTCS 3Ur3aroo0pa3Hasi Kpunas,
nono0OHas rpaduky, nmokazaHHomy Ha puc. 3.2.1. [Iuku Ha KpuBOit
COOTBETCTBYIOT KalTMTAJIbHBIM PEMOHTAaM, MX BICOTAa — COOTBETCTBY-
JOIIIMM 3aTpaTaM Ha PEMOHT, a PaCCTOSTHUS MEXIy HUMU — PEMOHT-
HBIM 1uKiIam T, (HapaboTKaM MEeXIy JABYMs KallMTalbHBIMU PEMOH-

Tamu). 7151 yripoIeHus TpadrKa IpoMeXyTOUHbIE peMOHTHEIE ITUK-
JIBI OMYIIEHBI, a TEKYIINE PEMOHTHI He TTOKa3aHEI.

IcA
A TP T
I 1c,
1c,)
1c,,
A
mnc”
Y Y MO\ Y Moy .
_ Ty T -

Puc. 3.2. 1. I3MeHeHHe NOTPEOUTEIbCKUX CBOICTB MAIIMHBI BO BpeMEHH

IMpounsBeneHHble 3aTpaThl BOCCTAHABIMBAIOT TOTPEOUTEITHCKHE
CBOMCTBA MAITWHBI TIOJTHOCTHIO WJT YaCTUYHO U TIPOIJIEBAIOT OOIIIMIA
CPOK CITy>KObI MAIlTMHBI, O YeM JeJIaeTCs COOTBETCTBYIONIAS 3aITUCh B
YUETHBIX JOKYMEHTaX Ha MallliHY.

OOGBIYHO I KaXKIOTO MHBEHTAPHOTO OOBEKTa Ha MPEIIPUATUN
Ha3HayaloT oNpe/e/eHHOe 3HaYeHHe cpoka 7, MOJI€3HOro UCMOIb30-
BaHU (CpoKa CIIyKObI) B IpefeiaXx MHTepBalia, 3aaBaeéMOT0 aMOPTH-
3aIIMOHHOM TPYIMIION C yU4eToM TpearojiaraeMoii 3arpy3ku. Tak Kak
MaIlIMHBI 1 000pYIOBaHNE SIBIITIOTCS BOCCTAHABIMBAEMBIMU OOBEK-
TaMH, TO TIpEAIoiaracTcsl MPOBeIeHNEe Ha MPOTSKEHNU WX HOpMa-
THBHOTO CPOKa CITY>KOBI HECKOJIBKHMX KAITUTATGHBIX PEMOHTOB (0OBIY-
HO He Goitee Tpex). BpeMst Mexxmy AByMS KalTUTaTbHBIMU pEMOHTaMU
(MM OT BBOJA B 9KCILIyaTallAIO IO MEePBOTO KAITMTAIHLHOTO PEMOHTA)
Ha3BIBalOT PEMOHTHBIM IMKJIOM. BHYTpH KaxkIoro peMOHTHOTO LMK~
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JIa TIPOBOJIAT HECKOJIBKO TEKYIIUX PEMOHTOB U TEXHUYECKUX OCMOT-
pOB.

B 3aBucuMOCTH OT peKOMeHAAIlWil TPOM3BOAMTENS] MaIlUHBI
MIPEANPUSITHE TIPU COCTABJICHUM TEPCIIEKTUBHOTO TUIaHa PEMOHTOB
000pyIOBaHUS Ha3HAYAET MPOAOJIKUTELHOCTD T, PEMOHTHBIX LMK~
J10B Jutst Beex MatvH. CpelHsist BemunuHa 7T}, JUlst IETKUX U CPeIHUX
TEXHOJIOTMUECKUX MAIIIMH cocTapisieT 5—6 et. Y3 onbiTa aKcrtyarta-
IIMY TaKUX MAIIMH MOXHO MTPUHSTH, YTO 32 PEMOHTHBIH ITUKJI X TIO-
Tpeburenbckue cBoiictBa (//C) cHmXKawTcs puMepHo Ha 50—60%
TIePBOHAYAIEHOTO YPOBHSI, TO €CTh TTPY YKa3aHHOM BBIIIIE TPOIOJIKH -
TEJIPHOCTA PEMOHTHOTO IIMKJIAa CKOPOCTh V CHIDKEHMS TIOTPEOUTE -

CKHMX CBOMCTB MalIMHBI cocTaBiisieT 8—10% B rof.
IIpoBeneHMe KanmUTaJIbHBIX PEMOHTOB MalllMH, HA000pPOT, MO-

BBIIIIAET MX ITOTPEOMTENbCKHE CBOMCTBA B cpeaHeM Ha 20—40%
NepBOHAYaJIbHOTO YpOoBHs. [Ipruem OoJibliine 3HaUYeHUS TUana3o-
Ha COOTBETCTBYIOT 00Jiee MO3AHUM (BTOPOMY, TPETheMY) KalluTalb-
HBIM peMOHTaM. PocT 3aTpaT Ha KamuTajJbHbIA PEMOHT CHUXKaeT
3(hGEKTUBHOCTh UCMOJIb30BaHUS 000pYIOBaHUS, YTO, B KOHEUHOM
cyeTre, MPUBOIUT K HElleJeCOO0Pa3HOCTH €To NalbHe el 9K Iy -
aTaiyu.

3HayeHMsI CpoKa CIyXObl 7, 1 PEMOHTHOIO LIMKJIa T, 115t Kaxxioro
MHBEHTApHOI0 00BEKTA OLICHIIIUK Y3HAET B ITpoliecce MACHTU(UKALIUN.

PaccMotpuMm ompeneieHue ¢pU3MYECKOro M3HOCA IJIs ABYX MO-
MEHTOB BPEMEHHU B KM3HU MAIIIMHBI:

a) MalluHa ellie He IMPOXOANIIa KAITUTAJIBHBIX PEMOHTOB. DTa CH-
Tyalusl ToKa3aHa Ha JeBoii cropoHe puc. 3.2.1. [Ipenmnoaraercs, 4to
3aKOH M3MEHEHUS MOTPEOUTENbCKUX CBOMCTB MallIMHbI JIMHEHUHBIN.
DTO 000CHOBBIBAETCSI TEM, YTO HaA MPOTSLKEHUU Teproia HOpMalb-
HOM 3KCIUTyaTallMi MalllMHbI (TTOCJIE 3aBEpIIeHUs] BpeMEHU Mpupa-
0OTOYHBIX U3HOCOB) MHTEHCUBHOCTD €€ (pU3MIeCKOTr0 U3HOCA OObIU-
HO CUUTAETCS TIOCTOSTHHOM.

Ecnu 0603HaYnTh OTpeOUTEIbCKIE CBOICTBA MALLIMHEI B HavYaJjie
9KCIUTyaTallui U B KOHLIE peMOHTHOro 1uukia, kak [1Cy u I1C; coot-
BETCTBEHHO, TO cHIKeHue AlIC moTpeOUTEIbCKIX CBOMCTB MAallIMHbI
3a PEMOHTHBIN LIMKJ MOXHO OIpPEeIeInThb, KakK:

AIIC =1ICy - IIC;.

Bocnonb3yeMcsl BBeIeHHBIM BbILLIE MPEACTaBICHUEM O CKOPOCTU
V cHuXeHusI TOTpeOUTEIbCKUX CBOWMCTB MAIlMHBI 32 PEMOHTHBIN
ki 7
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ATIC
=" (3.2.10)

Ty

B MoMeHT onieHKM 3(pdeKTHBHBINM Bo3pacT 7, ¢ MAILIMHBI MCHBLIIE
WM PaBeH MPOLOJKUTETBHOCTH PeMOHTHOTrO Lukina 7, IToaromy
MPU U3BECTHOM CKOPOCTU V CHUXKEeHUE TTOTPeOUTETLCKMX CBOMCTB Ha
MOMEHT OLIEHK! COCTAaBUT:

AIIC,y= V% Ty,
a caMa OTHOCHUTE/JbHAsI BEJIMYMHA 3TUX CBOICTB 6YZ[CT paBHa:
11C,,= 1 — AIIC,,. (3.2.11)

Torga xo3pduimeHT GU3NIECKOrO0 M3HOCA MAIIMHEL C YYETOM
3.2.11 paccuuThIBaeTCs CJIEIYIONIM 00pa30oM:

ku, duz — 1 - (HCM())ma (3212)

rie nokasaTesb CTeleHn m — obbryHo paseH 0,5—-0,7, a [1C,,, —

MMEET CMbICII B COOTBETCTBUM C BhIpaxkeHueM 3.2.9.
3nauenue T. 5@ MOXHO OTIPEJIENUTD MO0 C UCIIOIb30BAHUEM IKC-

MEePTHBIX IKaJ, 1160 1o popmyie 3.2.8.

0) MaiiuHa yxe IIpolilla OOUH WM HECKOJIbKO KalluTaJbHBIX pe-
MOHTOB. DTa cUTyallus TI0Ka3aHa B mpaBoil yactu puc. 3.2.1, rae y
BceX 0003HAYEHM TOSBUINCH UHIAEKCHI «#», COOTBETCTBYIOIIUE 71-
MY PEMOHTHOMY IIMKJTY MaIlIMHBI.

Onpenenenue KodpuIKMeHTa (PU3NIECKOr0 M3HOCA B MOMEHT
olleHKHU (MOo1) OoTIHMYaeTcs OT MPeIbIAyIIero ciydas IByMsl 00CTOsI-
TeJbCTBAMMU:

BO-IIEPBBIX, 3HAUYCHUEM XpoHoJiorudeckoro 71" m 3(p@HeKTUBHOIO
Bo3pacra 7, 3”4,,

BO-BTOPBIX, IPOBEACHHBIMU 34 3TO BPEMSI KalIUTaIbHBIMU PEMOH-

TaMH, KOTOPLIC IMOBLICUJIA HOTpe6l/ITeJ1bCKI/IC CBOICTBa MalllMHBI Ha
nl

BelM4YnHy S AlT G i»
=

roe All Cp) ; — OTHOCUTEJIbHBIA TPUPOCT IOTPEOUTEIBCKUX
CBOMCTB MaIlIMHBI B pe3yJIbTaTe i-T0 KaluTaIbHOTO PEMOHTA;

n — KOJIMYECTBO PEMOHTHBIX LIMKJIOB; (1 — 1) — KOJIMYeCcTBO Ka-
MMUTAIBHBIX PEMOHTOB, KOTOPBIM IOABEPrajgach MallMiHa Ha MOMEHT
OLICHKM.
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YkazaHHbIe 00CTOSITeJIbCTBA U3MEHSIOT (hopMyay 3.2.11 as on-
peleaeHusT OTHOCUTENIbHOW BeIWYMHBI MOTPEOUTENHCKUX CBOMCTB
MaIllMHbI HA MOMEHT OLICHKM:

mwl

NCypy=1—Vx Top+ _ZIAHC,,, i (3.2.13)
b=

Tenepb 3Ta BeJIMUMHA YIYUTHIBAET HE TOJILKO CHUXXEHUE TTOTPedr-

TEJIbCKUX CBOMCTB 3a OOJBIIUNA CPOK, OINpeleaseMblii 3HAUeHUEM
n

T4 > T,p, HO ¥ VX IPHPOCT B PE3YJITATE MPOBEACHHBIX KAINTab-

HBIX PEMOHTOB.
CoOTBETCTBEHHO U3MEHSIETCS 3HaUeHue KoadduireHTa pusnye-
CKOTO M3HOCA MAIIWHBI:

ki, gus =1 — (ITCy)". (3.2.14)

n n
Onpenenenne 7,5 = T" % K., OCYIIECTBISCTCS aHATOTUYHO MPe-

n o
AbIAyIIEMY Ciy4dalro. 3necy T — XPOHOJIOTUYCCKHNU BO3PACT MAllIMHbI
Ha MOMCHT OILICHKMU, Kucn — HUMCCT TOT K€ CMBICJI, YTO 1 paHbIIIC.

PaccMoTpum nipumep.
Tpebyercst onpenenuTs KO3OOUINUEHT HGU3NIECKOTO U3HOCA Ma-
IIWHBI, HOPMaTUBHBIA CPOK CIykKObl KOoTOpoil paBeH 7T, =15 iser.

XPOHOJIOTMYeCKHUii Bo3pacT MamuHbl 7 = 8 neT. [1pennpustrieM yc-
TAHOBJICHA MPOIOJIKUTEBHOCTh PEMOHTHOTO 1nkia 7, = 5 jet. 3a

LIMKJI IOTPeOUTEIbCKME CBOMCTBA MalllMHbI CHU3WINCh Ha 50%. Ka-
MMUTATBHBIA peMOHT BoccTaHOBMI nX Ha 20%. MainHa npopaboTaiia
MOCJIe KaluTaJlbHOTOo peMoHTa 1= 3 roga, Koadp@UUMEHT UCIOIb30-

Banus K., = 1,0.

[TpumMeM noTpedUTEILCKME CBOMCTBA MAIlIMHBI HA MOMEHT Havyajia
ee sKcIulyaTauuu pasHbiMu [1C) = 1.

CKOpOCTb CHUXKEHMST OTPEOUTEIBCKUX CBOMCTB MAIlIMHBI 32 pe-
MOHTHBIN LUK onpeaenaum 1o dopmyiaam 3.2.9 u 3.2.10:

1-0,5
V=57 =0,1[1/roxn].

Paccuuras 7', =8 x 1,0 = 8 [s1e], 1o ¢popmyure 3.2.13 Haiinem ot-

HOCHUTCJIbHYIO BEJINYNHY HOTPC6I/ITCJH:>CKI/IX CBOICTB MallIMHbBI HA MO-
MEHT OLICHKMU:
11C,,=1-0,1x8+0,2/1=0,4.
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IMpungas m = 0,6, onpenennM Ko3D UITNEHT (GU3NIECKOTO U3HO-

ca, Kak:
ky gus=1— (0,4)0’6 =1-0,58=0,42.

151 mosrydeHrsT MHOPMAITUHY O TTOKA3aTe IsIX CTEIIEHH 7 TTOJIE3HO
cobupatb U 06pabaTbiBaTh TaHHBIE O KOA(M(HULIMEHTAX BOCCTAHOBJIE-
HUS TTOTPEOUTEIbCKUX CBOMCTB MAlIWHBI TTOCIE KAIIMTAJIBHOTO pe-
MoHTa. KoadduureHTt BoccTtaHoBieHNs Kp MOXHO ONPEAETUTD, CO-
ITOCTABJISAS IIEHBI TIPEIIOXKEHWI Ha PhIHKE MAIlIMH, TOJBKO YTO ITPO-
MIEAITNX KaUTaTbHBIA PEMOHT, C [IeHAMW HOBBIX MIECHTUYHBIX Ma-
wH. MHdopmanus, coopaHHast o TEXHOJIOTHYEeCKOMY 000pyaoBa-
HUIO 715 CIy9aeB, KOTIa MOIepHU3AIMS MAITMHEBI TTPU KalTUTaTbHOM
pPEMOHTe He IIPOBOAMIACE, TaeT 3HAYCHUS:

Kp=0,65— 0,8. (3.2.15)

OTU 3HAUYEHUSI XOPOILO COBIAJAIOT CO 3HAYEHUSIMU, KOTOpPbIE
MOKHO MOJIyYUTb MO SKCIEPTHBIM IIKaIaM JJISI MAalllWH, MPOLIeIIINX
KanuTaJbHbIA PEMOHT, €CJIY MOJOXHUTh (CM. Tab. 3.2.1):

KB= 1— ku, dus nin ku, dus =1— KB’ (3216)

Eciu B paccMOTpEeHHOM BhILIE IpUMEpPE OIpeaeanuTb Koadduiim-
eHT (PU3UYECKOT0 M3HOCA MAILIMHBI Cpa3y e IMocje MpoBeneHUs Ka-
MUTAIBLHOIO PEMOHTA, TO €CTh pu 1’ = ]}, = 5 JIeT, TO MOJIY4YMM:

Kncwo=1- 0,1 x5+ 0,2/1=0,7 u, COOTBETCTBEHHO,

ki, gus=1— (0,76 =1-0,8=0,2.

[TonyueHHOe 3HAaYeHUE Ky, g,; YKIAIBIBACTCS B AMANA30H 3HAYE-
HuUii Ta6i. 3.2.2 , COOTBETCTBYIOIIUX KO3 IULIMEHTaM (PrU3UUECKOTO
M3HOCA MAIIMH, MPOILIEAIINX KAIUTAIbHbIA PEMOHT. B mpoTuBHOM
ciIydae clieyeT YTOYHUTH IT0Ka3aTeslb CTeTIeHU 1.

DyHKIMOHAJIbHBIN H3HOC

DOYHKIMOHATIBHBI M3HOC (00ecIeHeHNe) CYIIEeCTBYIOIINX Ma-
IWH 1 000pYyIOBaHMS OOBIYHO CBSI3BIBAIOT C TTOTEPEH MU CTOMMOC-
TA BCJICACTBUE IOSIBJICHWS Ha PBIHKE HOBOM TEXHUKU TaKOTO XKe
(byHKIIMOHATLHOTO Ha3HAYeHMS. 31IeCh MOHATHE «HOBas TEXHUKa»
oTpaxaeT He OTCYTCTBME Y Hee (PU3MUECKOTo M3HOCA, a IIEJIbIii KOM-
IJIEKC €€ 0COOEHHOCTEM, CBA3AaHHBIX, TIPEXKIE BCETO, C MCIOJIb30Ba-
HUEM TIpU €€ CO3IaHNN HOBBIX KOHCTPYKTUBHBIX PEIIEHM, MaTepHU-
aJIOB 1 TEXHOJIOTUIA TIPOU3BOICTBA.
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DOYHKIIMOHATBHEIN M3HOC Y CYIIECTBYIOIINX MAaIlMH MOXET Ha-
OrogaThes Jaxe TOrma, KOrjaa MallMHa TOJIbKO YTO coOpaHa Mpou3-
BOJUTEJIEM.

st oueHKM (byHKIIMOHAJIBHOTO M3HOca OyaeM Tojarathb, 4To
00BEKT OLIEHKU U €I0 COBPEMEHHBII aHAJI0T UMEIOT OJIMHAKOBYIO T0-
Jie3HocTh. Hampumep, B cilydae TEXHOJOTMYECKOrOo 0OOpYIOBaHUS
MMEIOT OJMHAKOBBIE OCHOBHBIE PasMEpbl, MPOU3BOAUTENBLHOCTD,
YDOBEHb aBTOMATU3AIIMU, KJIACC TOYHOCTU U Ap. Eciu aToro HeT, He-
00X0AMMO TIPEABAPUTENIBHO MPOBECTU KOPPEKIINIO LIEHBI COBPEMEH -
HOTO aHaJjiora, OpMEeHTUPYSICh Ha TOoKas3aTelnd O0beKTa OLIEHKU, TO
€CTh HAaliTU CTOUMOCTb 3aMeIleHUSI.

ToabKO B 3TOM cIy4yae CTAaHOBUTCSI BO3MOXHBIM BbIICJIUTD MOKA-
3aTesid (PyHKIMOHAIBHOTO M3HOCA. OOBIYHO YUYMUTHIBAIOT HECKOJBKO
TaKUX IOKa3aTese.

IlepBolii 13 HUX CBSI3BIBAIOT C YPOBHEM 3aTpaT Ha MPOU3BOACTBO
obopynoBaHus. [IpousBoauTesb, HauMHasl BHIITYCK HOBOW MOAEIU
MaIIWHBI, OOBIYHO CTPEMUTCSI HE TOJBKO YIYUIIUTh €€ TEXHUUECKUE
rmokasarteJii, HO CHU3UTb Ce0eCTOMMOCTb ee Mpoun3BoacTBa. Kak mpa-
BUJIO, TO MPOUCXOAUT 3a CUET IMOBBIIIEHUS TEXHOJOTMYHOCTU KOH-
CTPYKILIMM COBPEMEHHOTO aHaIoTa, UCIOJb30BaHUSI HOBBIX MaTepua-
JIOB U TeXHOJIOTUI mpou3BoAcTBa. [1oaTomy, mpoBeasi KOPPEKILUIO
LIEHBl COBPEMEHHOI'0 aHajiora Mo TeXHUYECKUM TapaMeTpaM, OLeH-
LMK YaCTO OOHApy>XMBaeT, YTO MPU SKBUBAJEHTHOW TMOJE3HOCTU C
OOBEKTOM OLIEHKH €ro CKOPPeKTUPOBAaHHAsI PhIHOYHAS LeHa Ly, oy
OKa3bIBACTCSl HMXE CTOMMOCTH BOCTPOM3BOACTBA Cgypppp OOBEKTA
olieHKM. PasHuIila MeXAy HUMU CBUAETEJNbCTBYET O (DYHKIIMOHATb-
HOM M3HOCE 00beKTa OLIEHKU M3-3a MU30BITOYHBIX 3aTpaT Ha €ro Ipo-
U3BOJICTBO, TO €CTh 00Jiee BHICOKOI ceOecTOMMOCTU (B psifie clydyaeB
Takoi BUI (DyHKIIMOHAJIBLHOTO N3HOCA HA3bIBAIOT TEXHOJOTMYECKHM).

ITokazaTenem 3TOro0 Buaa (pyHKIIMOHAIBHOIO U3HOCA (TEXHOJIOT U -
YeCcKoro) OyJeM cuMTaTh OTHOCHTEIbHBIN NMOKa3aTellb YPOBHS 3aTpar:

. llaH,KOpp
C .

socnp

I (3.2.20)

O6b14yHO [, < 1. CKOppeKTMPOBaHHAaA LIeHa COBPEMEHHOTO aHAJIO-
ra I, ,opp MOXET mpeBbIliath Cgy,, OOBEKTA OLEHKM, HANPUMeD,
TOrma, KOTAa poCT 3aTpaT Ha ero MPOM3BOJACTBO OJHOBPEMEHHO CO-
MMPOBOXIAeTCs 3HAYNTEILHBIM COKPAILIEHUEM PAcXOI0B Ha €T0 9KC-
TTyaTaluio.
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BTOpOﬁ nmokKasarteJib d)YHKL[I/IOHaJ'[I)HOFO MN3HOCa CBA3aH C YMCHb-
MEHUEM pacxXoaoB Ha J3KCILTyaTalMlO COBPEMEHHOTIO aHajiora IIOo
CpaBHCHUIO C 00BEeKTOM OlIeHKHA. OOBIYHO 3TO IIPONCXOAUT M3-3a
MCHbBIICTO 3HepF0]’[OTp€6J’[€HI/IH COBPE€EMCHHOI'O aHajiora, 0oJiee BBI-
COKOM HaJIeXHOCTU (COOTBGTCTBGHHO MCEHBIINWMMU 3aTpaTaMM Ha yCT-
pPaHCHUEC OTKa3OB), YBCIMYCHUEM MEXPEMOHTHBIX CPOKOB, YMCHb-
IMEHUEM O6CJTY)KI/IB3IOU_ICFO IICpcoHaa 1 1Ip.

ITokazarenaeM 3TOro BUaa (I)YHKLII/IOH&JTBHOFO MN3HOCa 6YI[€M CUyn-
TaTh OTHOCHUTEJIbHBIN MOKA3aTeJIb YPOBHA IKCILTYyaTAlIMOHHBIX PACXO0I0B:

9P,

b= p

(3.2.21)

OO6BIYHO I3p < 1, Tak KaKk y HOBOW TEXHUKM BCEra MpocMaTprBa-

€TCs TEHIEHIIUSI K YMEHBIIIEHHUIO SKCITTyaTallMOHHBIX PACXOMIOB.

st ompeneieHuss KoadduuueHTa (PyHKIIMOHAIBHOIO M3HOCA
CHayaJia Hy>KHO OIpeAeINTh KOMIUIEKCHBIN OTHOCUTEIbHBIM ITOKa3a-
TeJIb YPOBHSI 00bEKTa OLIEHKH Ky. Ero MoxHo HaliTu Kak Ipou3Beie-
HHE TeX OTHOCUTEIBHBIX ITOKa3aTeseil /, KOTopbIe ONMpeAeISIIOTCs TPy
OIIEHKE 00BEKTa, TO €CTh:

K, = L,x 1, (3.2.22)

ITokazaTtenb ypoBHs Ky < 1. JIng GyHKIMOHAIBbHO yCTapeBIIMX

Maums K, < 1, 11st MalvH, ypoBeHb KOTOPBIX COOTBETCTBYET MOHSI-
TUIO HOBasl TEXHUKA, Ky =1.

KoadpdpunmeHT QyHKIMOHAIBHOTO M3HOCA MOXKHO OITPEIE/INTh
KakK pa3HOCTh

_ H(IH, Kopp 9P,
B A "

eocnp oy

k (3.2.23)

u, yn —

W3 dpopmyisl 3.2.23 BUAHO, YTO DYHKIMOHATBHBINA U3HOC 00BEK-
Ta OLIEHKU TeM OOJIbIlle, YeM HIKe LIeHa M 9KCILTyaTalMOHHbIE Xa-
PaKTEPUCTUKHA €r0 HOBOTO COBPEMEHHOIO aHajora 3KBUBaJEHTHOM
MOJIE3HOCTH.

YTOoOBI OLIEHUTh CTOMMOCTh OOBEKTA OLIEHKH C y4eTOM (PU3UYec-
KOro ¥ (OyHKIIMOHAJILHOTO M3HOCOB MOXHO BOCIIOJIB30BaThCsl (Op-
MYJIOH:

C=Co(1 = ky, gus) (1 =k, gy = Co (1 —kyy ) Ky (3.2.24)
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OcHOBHOI MpobOseMoil TIpu pacuere KoadduumeHTa GyHKIINO-
HaJILHOTO U3HOCA OOBIYHO SIBJIIETCS ONpeaesieHUE OTHOCUTEIBHBIX
nokaszateseit /. [Ipuyem, eciu pacuet /, B BUZIE OTHOLLIEHMS CKOPPEK-
TUPOBAHHOM PHIHOYHON IIeHbl COBPEMEHHOIO aHaJIora K CTOMMOCTH
BOCITPOM3BOJICTBA 00BbeKTa OLIEHKH T10 popmydie 3.2.20 BITojIHE BO3-
MOXHO OCYILIECTBUTh Ha OCHOBE COOpaHHOI MHPOPMAaIINA, TO OLIeH-
Ka I,, nocraercst Tpyaree. Ee yraeTcst ocyliecTBUTD TOJBKO C TIOMO-
IIbIO TIPUBJIEYEHUS U COOTBETCTBYIOIIUX OIPOCOB CITELMAJUCTOB.
CrenyeT TOMHUTB O TOM, YTO 3a/adya OIleHKH 3HAYMTEIEHO 00erda-
eTCcs TeM, 4TO TPeOYeTCsI 3HATh JIUIIbL COOTHOIIEHUE SKCIUTyaTalliOH -
HBIX pacX0I0B COBPEMEHHOTO aHaJIora 1 00bEeKTa OLIEHKH, a He NX a0-
COJTIOTHEIE 3HAYEHUS.

YhpoieHHblii yueT pyHKIHOHAIBHOTO H3HOCA

TexHuyecKuil Mporpecc 1 IOsIBIEHHEe HOBBIX KOHCTPYKIIMI Ma-
IIMH HeM30€XXKHO MPUBOIST K (DYHKIIMOHAJIBHOMY U3HOCY CYIIIECTBY-
to1ero obopynopaHus. CKOpOCTh 3TOTO BHIa U3HOCA MOXKET CUJILHO
pasauyatbesl y 000pYI0BaHMS pa3HbIX TOBAPHBIX IPYIIN, B 3aBUCUMO-
CTH OT IIPOrpecca B COOTBETCTBYIOIIMX OTPAC/ISIX MTPOMBIIILICHHOCTH,
IJe MCIIOJIb3yeTCsT 3TO 00opynoBaHue. Hampumep, B CBA3U C IIMPO-
KUM UCITOJIb30BaHUEM KY3HEUHO-IIPECCOBOTO M CBAPOYHOIO 060py-
JIOBaAaHUS B OCHOBHOM IPOU3BOJCTBE B ABTOMOOUIILHOM ITPOMBIIILICH -
HOCTU IMHAMUKA ITOSBJICHUST HOBBIX KOHCTPYKIIMI1 MAIIIMH B 3TUX TO-
BapHBIX TPYIINax BbIIIE, YeM, HapUMEp, B TPYIIIax ITOAbEMHO-
TPAHCITIOPTHOIO ¥ TEPMUIECKOTo 00opymoBaHus. [ToaTomy 0bopymo-
BaHME TIEPBBIX IBYX TPy (GYHKIIMOHAJIBLHO CTapeeT 3aMETHO OBICT-
pee, 4eM JIBYX ITOCIICAHUX.

O4YeBUIHO U TO, YTO YE€M BBIIIIE YPOBEHb aBTOMATHU3AIIMH 000PYI0-
BaHMsI, YeM CUJIbHEE B HEM MCIIOJIb30BaHbI 3JIEKTPOHUKA W BHIYMCIIN -
TeJIbHAs TEXHMKA, TeM MHTEHCHBHEE MJET MPOoIecC QYHKIIMOHATBHO-
ro usHoca. Harmpumep, ctaHouHOoe 000pyaoBaHUE C ITPOrPaMMHBIM
yhpapjieHreM (YHKIIMOHAJIBHO cTapeeT IPpUOIM3UTEILHO B IBa pasa
ObICTpee, YeM TaKoe XKe 000pyI0oBaHNE C PYYHBIM YIIPABICHUEM.

B c¢Bs13u ¢ TpynHOCTSIMU cO0pa MH(MOPMAIIUK, Kacarolieics pyHK-
IIMOHAJILHOT'O M3HOCA KaXI0i KOHKPETHOI MallIMHbI, OLICHIIMKY Ya-
CTO MCIIOJIB3YIOT OOIIME CTATUCTUYCCKKE TaHHbIC O TCHACHIIUAX 13-
MeHeHUsT (PYHKIMOHAJIBHOIO U3HOCA B 3aBUCMMOCTH OT: a) BpeMEHH
T’;,p» NIPOLIE/IIETO C MOMEHTA 3aITyCKa MAIIKMHbI B TIPOU3BO/CTBO, U

0) YpOBHSI aBTOMAaTU3alU YA MallIMHBI.
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Henb3st 3ameHsiTb Bpemst T3, Ha XpOHOJIOTUYECKUIA BO3pACT 00b-

eKTa OLIEHKU, TaK KaK pa3jauyusi MEeXIYy HUMU MOIYT ObITh OYEHb
oonpuMu. Hanmpumep, eciiu MalllHa onpeaeJeHHOW MoAear Mpo-
JlaBajlach Ha pbIHKe B TeueHue 10 jieT, To, BO3MOXHO, YTO XPOHOJIOTH -
YeCKHUil BO3pacT TaKUX MaIMH y pa3HbIX MOJIb30BaTeNei TaKKe pa3-
nuyaetcs Ha 10 jet. OgHaKo PYHKIMOHAIBHBIN U3HOC 00eUX MalllMH
— O/IMHAKOB, BHE 3aBUCUMOCTU OT (hM3MYECKOT0 U3HOCA.

ITokaxxeM MeTOAMKY YMPOIIEHHOIO pacyera (PyHKIIMOHAIBLHOTIO
M3HOCA Ha MPOCTOM INpuMepe. Beeaem nomnyiieHue o TMHEHHOCTU U3-
MeHeHMsT QYHKIIMOHATBLHOTO U3HOCA BO BpeMeHU. O003HAYMM YPOB-
HU aBTOMaTtu3auum (VA) MalllvH cieayroluM oopa3om: 1 — MalIuHbI
C PYYHBIM yIIpaBJieHUEM, 2 — aBTOMAThI U MOJyaBTOMAThI C KECTKUM
LIMKJIOM paboThl, 3 — BBICOKO aBTOMATU3UPOBAaHHOE 000OpyIOBaHUE,
B TOM YMCJI€ C YUCIOBBIM MTporpaMMHbIM yripasiaeHueM (YITY), ruo-
Kue nmpousBoAcTBeHHbIe Momyu (I'TIM).

Ecnu undopmanuio o remnax ¢GpyHKIMOHAIBHOTO U3HOCA METal-
JI0o0OpabaThIBalolero 000pyA0BaHMST PA3IMYHBIX YPOBHEH aBTOMa-
THU3aLIMY, COOTBETCTBRYIOIILYIO Hauany 90-X roJoB, SKCTpanojaupoBaTh
Ha Jpyryue MalllMHbl U HbIHEIIHee BPeMsl, TO MOJyYeHHbIE OPUEHTU-
POBOYHBIE Pe3yabTaThl MOXKHO IPEACTaBUTh B BUIIE CAeAyIoLIeit Tad-
JIMIBI (TaK KakK BhILLIE CAETaHO AOMYIIEHUE O TMHEHHOCTU UBMEHEHUS
(bYHKIMOHATBHOTO M3HOCA, TO BPEMEHHOI MHTepBan T, BKIOYaeT

JIMIIb JIBEC TO‘IKI/I)C

Tabauua 3.2.3
T;yp, ner Koadpumment dpynkumonasHoro usioca ky g,
0 0 0
20 0,30 0,45 0,8
VA obopynosanust 1 2 3

MareMaTn4ecKue MOJIEIM, COOTBETCTBYIOIIME 3TUM JAHHBIM,
MMEIOT BU/;

a) JUtst MaIlMH C PYYHBIM yIpaBIeHUeM — k. dyn = 0,015x T, nps

0) JUIsT aBTOMATOB U MOJIyaBTOMATOB C KECTKMM IIMKJIOM — ku’ dyn =
0,0225x T, .;

3np>

B) utst craHkoB U MawmH ¢ YITY, I'MIM — &, 4., = 0,04 x T}, .
Takum o6pa3oM, yCTaHOBUB B ITpoLiecce MIEHTU(DUKALMYA OOBEK-
Ta OLICHKHU BpeMst T}, MIPOLLIe/IIiiee C MOMEHTa 3aIyCKa B IPOU3BO/-
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CTBO JaHHON MoOIelu, U e YPOBEeHb aBTOMAaTHU3allMKi, MOXHO MpPU-
01M3UTEBHO OLIEHUTh (PYHKIIMOHATBbHBINA U3HOC.

Hanpumep, olieHuBaeTCsl MalllMHA C pyYHBIM yIIpaBJieHUEM, TIpo-
paboTaBilias ¢ MOMeHTa BBoja B akciutyarauuto 7' = 10 net. [epBbie
00pa3ibl TAKUX MAIlIMH, [0 JaHHBIM CTIELIMATUCTOB, ObLIN 3aMyILEeHbI
B TIPOM3BOICTBO NMpUOIM3uTeNnbHo T},, = 17 ser Hazax. DyHKUKO-
HaJIbHBIN M3HOC TaKOi MalllMHbI MOXXHO OLIEHUTh, KaK:

ky, gyn = 0,015 x T}, , = 0,255 (unu 25,5%).

BHemnnii 5KOHOMMYECKMiA M3HOC

BHemHuii 5 KOHOMWYECKUIT U3HOC 000pYAOBaHUSI — 3TO IOTEPs
CTOMMOCTH B pe3ynbTare AeicTBUS (PaKTOPOB, BHEITHUX 110 OTHOIIIE-
HUIO K OOBEKTY OLICHKH.

OCHOBHBIMU TIPpMYMHAMM BHEIIHETO 3KOHOMMWYECKOIo M3HOCa
MOTYT OBITb:

a) COKpaTUBILUICS CIIPOC Ha TPOAYKLIMIO, KOTOPYIO U3rOTaBIMBa-
JOT Ha OliEHMBaeMoOM obopynoBaHuMu. Hampumep, npu 3aMeHe MO-
JIOYHOM CTEKJIOTaphl C IIMPOKMM TOpJIOM Ha APYroil BUJ, YIaKOBKU
MOJIOYHOM MPOAYKLMU M3-3a BHEILIHEIO M3HOCA PE3KO YIaIW LIEHBI
Ha o0opynoBaHMeE IJISI IIPOM3BOACTBA TaKOW CTEKJOTaphl. Jpyrum
MIPHYMEPOM MOXET CJIYXXKUTh BHEIITHMNI 9 KOHOMHWYECKUIA N3HOC 000pY-
JNOBaHUS IJ1s1 TIPOM3BOACTBA IPaMMILIACTUHOK ITOCJIe MOSIBJICHUST Ha
pBIHKE ayauokaccerT, a 3ateM CD-I1cKoB;

0) Bo3pociiiasi KOHKYPEeHLUSI ¢ UMITOPTHBIMU U3ACTUSIMU TTPUBOIUT
K OOECIICHEHMIO OTECYECTBEHHOI'O OOOpYIOBaHUS IS IIPOM3BOACTBA
MNPOAYKILIMM TOTO Xe Ha3HaueHusl. Hanpumep, npu mosiBJIEHUU B IIPO-
Jaxe SIMOHCKUX LIBETHBIX KWHECKOITOB MTPOM30LIJI0 00eCIIeHEHE pOC-
CUIicKoro o0opymoBaHUsI IJISI MTPOU3BOACTBA LIBETHBIX KWHECKOIIOB.
JpyruM nprMepoM MOXKET OBITh BHEIIHMI SKOHOMMYECKUI M3HOC
000pyIOBaHMS POCCUICKMNX aBUALIMOHHBIX 3aBOIOB B CBSI3M CO CTPEM-
JIEHMEeM MHOTIMX aBManepeBO3YMKOB B Poccum nepeiT Ha UCIO0JIb30-
BaHME NMacCaKMPCKUX CAaMOJIETOB MHOCTPAHHOTO MTPOU3BOICTBA;

B) 3aTpyOHEHUSI B CHAOXEHUU CHIPbEM WJIM KOMILIEKTYIOIIUMU
U3IEIUSIMUA TIPOM3BOAUTE/ICH MalllMH (HalmpuMep, B CBSI3W C pacra-
noMm Coetrckoro Coro3a), BO3pOCIINE 3aTpaThl Ha ChIphe U KOMMY-
HaJIbHBIC YCIIYTU, MHQIISLINS, BRICOKME CTaBKM IIPOLIEHTA, POCT HaJIo-
TOB B COYETAHUHU C HEOIArONPUSITHON KOHBIOHKTYPOI phIHKA IIPHUBO-
ST K afAeHWIO IPUOBUTH B psizie cep MPOM3BOICTBA, UTO 00ECLICHM -
BaeT NPUMEHSIEMOE TaM TEXHOJIOIrMYeCKoe 000pyaoBaHME.
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Kak mpaBuio, BHEIITHEMY 9KOHOMMYECKOMY M3HOCY B OOJbIIEH
CTEIIeHU MOABEPXKEHO He YHUBEPCAILHOE, a CIIelIMajJbHOe 000pyI0-
BaHue. Ecny yHUMBepcaibHOE MOXKET MCIOIb30BaThCS B IPYTUX IPO-
M3BOACTBAX U MO3TOMY HE TepSIET CBOC CTOMMOCTH B CIJIY YKa3aH-
HBIX BBIIIE TIPUYNH, TO CIEHUAATbLHBIE MAIIMHBI M TEXHOJIOTUYECKHE
KOMIUIEKCHI, 0COOEHHO ITPY HEBO3MOXKHOCTH MepeHaIaJIK1 X Ha BbI-
MyCK MHOW MPOAYKIINM, ITOABEPXKEHBI BHEITHEMY 3KOHOMMNYECKOMY
M3HOCY B IIOJIHOM Mepe.

BHennmii 5KOHOMWYECKWT M3HOC JieTye YIYUTHIBATh IIPY ITpUMEHE-
HUM JOXOTHOTO MOIX0Aa, TaK KaK HeJIONCITOIb30BaHUE 000PYIOBaHMS,
B IIEPBYIO O0YEpeEIb, IIPUBOIUT K YMEHBILICHUIO TTPUOBIIN, TTOTy4acMOM
ero coocrseHHNKOM. Ecii olileHMBaeMoe 000pyIoBaHME SIBISIETCS Y3KO
CHEeLMaIbHBIM M €70 HEBO3MOXKHO VICIIOJIH30BaTh IS aJIbTePHATUBHBIX
LeJei (o0 YeM AOJKEeH MoAyMaTh MEHEKMEHT), TO, IMpU MaJAeHUN CIIPO-
ca Ha BBIITYCKAaeMYyIO ITPOIYKIIMIO Ha PhIHKE, CTOMMOCTD €T0 KaK I1eJIO-
CTHOM €IMHULIBI TOXe yraneT (IMTpy 3TOM MpeAroaaraeTcsi, YTo o0opy-
JIOBaHME BBIITYCKAaeT MAaKCMMYM TOTO, YTO TPeOyeT phIHOK, W TTPUHIIMIT
MOJHOTO U 3(PEeKTUBHOIO MCIIONb30BaHUSI He Hapyiuaercs). [lpu
OOJIBIIIMX TTOTEPSIX CTOMMOCTH OLICHIITMK MOXET PpEeKOMEHIOBATh TIpe-
MPUSTHUIO YTUIM3UPOBATh 000PYIOBaHME, TaK KAK €ro YTUIM3allMOHHAs
CTOMMOCTb MOXET OKa3aThCsI BBIIIIE PHIHOYHOIA.

IIpn npuMeHeHMM 3aTpaTHOTO MOIXOAa HEAOMCIIOIh30BaHUE 000-
PYIOBaHMS BCJIEICTBME BHEIIHETO 3KOHOMUYECKOTO M3HOCAa MOXKHO
OLICHWUTh C TTOMOIILI0O OTHOCHUTEIBLHBIX TTOKa3aTelieil, Kak 3TO ObLIO B
ciyyae GyHKIMOHAIBHOTO N3HOca. OOBIYHO TAKUM ITOKa3aTeJIeM SIBJISI -
€TCST OTHOCHUTEJIbHBI K03h(UIEHT HeI0NCIOIb30BAHNS 000Dy I0BAHMS:

1,= (g‘pﬂ) , (3.2.25)

HOM

e Bygm ¥ Byypy — COOTBETCTBEHHO (DAKTHUESCKUI M HOMUHATb-

HBII BBITYCKY MPOAYKLNY (B I€HEKHOM BBIPAXEHWN) 3a ONpeesIeH-
HBIIl IEpUOJ] BPEMEHH.
O06byHO 0 < 7, < 1.

KoaddunmeHT BHENTHEr0 3KOHOMUYECKOI0 M3HOCa 000pyIoBa-
HUSI paBeH:

ky en=1—1, (3.2.26)

[1pu onpeneeHNU BHEITHEIO SKOHOMUYECKOTO U3HOCA MAIIIMH U

000pyIOBaHMS BaxKHO OYEHb YETKO IIPEICTABISITh IPUUMHBI CHIXKE-
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HUS BbIMycKa NPOAYKIIMU. ECIU NPpUYMHONI SBASIIOTCS TJIOXOM Me-
HEIKMEHT WJIM BPEMEHHO HeOJaronpusTHO CKJaablBaloliasics
KOHBIOHKTYpa Ha PbIHKE MPOAYKLIMHU, TPOU3BOIAUMON 000pya0Ba-
HUEM, TO MOJYyYUBIIKMECS OOIIME MOTEPU HE CIeNyeT UCTIOIb30BaTh
JUIS pacyeTa BHEIIHEro KOHOMMWYECKOro m3Hoca. HempaBuiabHO
OTHOCUTh K BHEIIIHEMY 9KOHOMMWYECKOMY H3HOCY HEH03arpys3Ky
YHUBEPCAIBLHOIO 000PYAOBaHUS U TPAHCIIOPTHBIX CPEACTB, KOTO-
pble MOTYT OBITh B MOJHYIO CUJY UCITOJIb30BAHbI B APYTUX MPOU3-
BOJICTBAX.

Ecnu mageHue BblMycKa MPOAYKIIMU BbI3BAHO YCTOMYMBBIMU
BHEUIHUMU NMPUYMHAMU, TIEPEUYMCICHHBIMU BbIlIE, 1 00OPYIOBaHUE
B OTUX YCJOBUSIX HE MOXET ObITh UCIIOJIb30BAHO NHAYE, TO UMEET ME-
CTO €ro BHEIIHUI SKOHOMUYECKUI U3HOC.

Hanpumep, olieHuBaeTcsl cnienMaibHasi aBTOMaThyeckasi JTUHUS
M0 MPOU3BOACTBY 2yieKTpojaMn. M3BecTHbI pusnyeckuit U pyHKIIM-
OHAJIbHBIN U3HOCHI TMHUM: Kk, 45 = 0,3 M Ky, = 0,25, JIuHmst pac-

cuMTaHa Ha BbIycK B,,,, = 700 namn/cMmeny. KoHcTpyKuus TMHUA

TaKOBa, YTO OHA MOXET BBIITYCKaTh 3JEKTPOJIAMIIbI TOJBKO HU3KOIO
KadecTBa, CIIPOC Ha KOTOPbIE YIaJl U3-3a IMOSBICHUS B IIPOIaXe 3JIe-
KTpoJIaMIl 0oJiee BBICOKOTO KauecTBa. MaKCHUMYyM MPOIYKIIMK, KOTO-
PYIO MOTYT IIPUHSITh TOPIYIOIIME OpraHu3alliy, IIPUBOAUT K HEIOMC-
MOJIb30BaHUIO JIMHUU. DaKTUUECKUI BBITYCK MPOIYKIIMU COCTABISI-
eT Bygyem = 400 mamn/cmeny. MonepHusanus IMHUM MPU3HAHA He-

Leaecoobpa3Hoil. M3BecTHa LieHa eAMHULLBI TPOAYKIMY L],

OTHOCUTENbHBIN KO3(h(GULIMEHT HEIOMCIOIb30BaHUs 000pYym0-
BaHUS:

_ (400x 11,y
I,= (700xuﬂ ) =037 (3.2.25)

KoaddurmeHT BHEIIHETO 5KOHOMUYECKOTO M3HOCA — Ky o = 1 —
0,57 =0,43.

OnpeneieHre COBOKYITHOIO M3HOCA

HpI/I OIIPCICICHUN CTOMMOCTU OTACJIbHBIX MAIlIMH WJIN TEXHOJIO-
TNYCCKNX KOMIUIEKCOB C IIPMMCHCHUEM DPA3JIMYHBIX IMOAXOOOB HE
00s13aTebHO CIICIMaJIbHO YYNUTBIBATh BCC TPU BMUaa U3HOCA.

IIpu ucnoib30BaHMM JOXOAHOIO IMOAX0AA BOOOIIE HE Tpedyercs
CHCL[I/IaIIbHHﬁ y4eT KaKOTo-JI100 BUOa M3HOCA, TaK KaK BJIMSIHUC
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KaXXJ0T0 U3 HUX MPOSIBUTCI B BEJIMUMHE JOX0a, CO3JaBaeMOro 00b-
€KTOM OlLieHKH. OYeBUIHO, YTO YeM OOJIbIIE OyIeT KaxKablil U3 U3HO-
COB, TEM MEHBbIIIE OyIyT BEJIMYMHA TOX0JA M, COOTBETCTBEHHO, CTOM -
MOCTB 00BbEKTa OIIEHKMU.

IIpu ucnoIb30BAHNM CPABHUTEJIBHOTO MOIX0/IA B KA4eCTBe 0a3bI Tt
oIpeaeseH!s] CTOMMOCTH MAaIIMHbI OOBIYHO MCIOIb3YIOT PHIHOYHBIE
LeHBI ], NAEHTUYHBIX 00BEKTOB WM O1M3KMX aHajoroB. Cunuraer-

Csl, YTO B OTUX LICHAX YXKC YYTCH (DYHKHHOHaHLHbeI U BHEUIHUI KO-
HOMUYECKUN U3HOCHI MAIllMH, MPAKTUYECKMA OIMHAKOBBIX C 00BeK-
TOM OLICHKH. HOBTOMy Tpe6y€TCH OIIPpE€ACTICHUEC JIMIIDb €TI0 (1)I/I3I/I‘I€C—
KOT'O N3HOCA AJId KOPPEKTUPOBKU LICH OJIM3KMX aHAJIOTOB MO CTEIICHU
M3HOCA, €CJIN 9TO HEeo0X0IUMO:

C=1,,1- ku, dus, ou) /(1= ku,gi)zw, an)>

T Ky hus, ous Ku, dus, an — KOIDOULIEHTBI pU3MIECKOrO M3HOCA
00BEKTa OLIEHKH U OJIM3KOT0 aHAJIOTa COOTBETCTBEHHO.

JInib Npu UCTIOJIB30BAHUM 3ATPATHOTO MOAXOMA IIPOLIECC OIIpEie-
JieHns crouMocTy C 00beKTa OLIEHKH CBOAMTCS K OIIPEAEIIEHUIO MTOJI-
HOI CTOMMOCTH BOCITPOM3BOACTBA (BOCCTaHOBI/ITeHBHOﬁ CTOI/IMOCTI/I)
C, ¢ IoCIIeAyIOMUM y4eTOM 00ECLICHEHUS BCIIECTBYE IEMCTBUS BCEX

TPEX BUOOB U3HOCA:
C=Cy (1 — Ky, (1 = Ky, ) (1 = Ky, ) (3.2.27)

€ Ky uzs Ku, ynr Ku, g — KOIDOULIEHTBI prsnyeckoro, GyHK-
LIMOHAJILHOTO ¥ BHEIIIHETO SKOHOMMYECKOTI0 M3HOCA MAIIIMHBI COOT-
BETCTBEHHO.

®opMyabl mis ornpeaesieHns Ko3DOUIIMeHTOB U3HOCA, MPUBE-
NIEHHBIE BBIIIE, TTOKA3bIBAIOT, YTO MPOILIeaypa yueTa BCeX TPeX BUIOB
M3HOCA MIPEAIoaraeT ONpeaesIeHHYIO IMOCAeI0BaTeIbHOCTD: TIEPBBHIM
BCeraa YYUThIBAIOT (PU3NYECKUM U3HOC, 3aTeM (PYHKIIMOHAIbHBIA U
JIMIIb MOTOM — BHELIHWU SKOHOMMWYECKUM U3HOC. DTO MOXHO 00b-
SICHUTD ClIeayloluM odpa3oM. Eciau BBeCTH MOHSTHUSI 00eCLICHEHUA
o6bekTa oUeHKU Cyy g5 Cy s M €y gy, BBIBBAHHBIX QUBUICCKIM,
(GYHKIIMOHATBHBIM ¥ BHEIITHIM 3KOHOMUYECKIUM U3HOCAMU COOTBET-
CTBEHHO, TO CTOMMOCTb ITOAECP>KaHHOTO O00PYIOBAaHUS B OOIIEM CITy-
yae OyJeT paBHa:

c= Ce - Cu, duz — Cu Cu, 6H*

, yn
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BT0 BhIpaxkeHue MpuBoaAUTCS B hopmyJie 3.2.27, eclid MPUHSITh, YTO:

ku, duz = Cu, d)us'/ Ce;

ku, dyn Cu, (ﬁyH/( Cg (1— ku, ¢u3));

ku, én Cu, alc/( Ce (1 - ku, (1)143)(1 - ku, d)yu))'

CrenoBaTeibHO, TPU HaJWYMK BCEX TPeX BUIOB M3HOCA OMNpee-
JIATh, HATIPUMED, Kk, ¢, HYXHO JIMILIb MTOCIIE TOTO, KAK Ky s U Ky g
yX€ HallJICHBI.

3agaHus M ynpaxHeHus K riase 3:

1. KakoBbl IpUHIUIIKAIbHBIE OTIMYMS U3HOCA Y aMOpPTU3aLnu?

2. KoadduimeHT pru3niecKoro u3HOca B OLEHOYHOM IIPaKTUKE — 3TO
OTHOIIIEHUE CYMMbI HAUMCJIEHHOW aMOPTM3alluM K IMepBOHAYAIBHONM CTOM-
MOCTU O0BEKTA.

a) BepHO 0) HEBEpHO

3. Onpenenutb KO3DOULIMEHT (U3NIECKOI0 U3HOCA Mpecca II0cie Ipo-
BeJCHUS KaUTAILHOTO PEMOHTA, €CJIM €T0 TOTPEOUTELCKIE CBOMCTBA T10-
ciie peMoHTa coctaBwiu 0,7 oT mepBoHavyaibHBIX. IloKa3arenb creneHu pa-
BeH 0,7.

a) 0,22 6) 0,24 B) 0,29

4. Onpenenutb KO3pGUIMEeHT GU3NIECKOIO M3HOCA aKTUBA, 3¢ (HEeKTUB-
HBII BO3pacT KOTOPOIo 8 JIET, ocTalolIMiics cpok ciryxKObl 10 jget. OueHIuK
MIPUXOAUT K BBIBOAY O TOM, UTO aKTHB OyIeT paboTaTh U MPUHOCHUTD MOJIb3Y
10 KOHIIA CPOKa CITY>KOFI.

a) 38% 0) 42% B) 44%

Te e ycJIoBHsI, HO OLIEHIIMK MPUXOANT K BHIBOLY, UTO aKTUB MOCTIE 3aMe-
HbI HEKOTOPHIX y3J10B (KalIUTaJIBHOIO PeMOHTA) IpopaboTaeT OOJIbIIe, YeM
oCTamIIMiics CpoK clIy>KObl Ha 4 roga. KoadduimeHT pusndyeckoro n3Hoca
TocJie MPOBEeIeHHOTO PEMOHTA PaBeH:

a) 36% 0) 29% B) 22%

5. KoadpdunueHT pu3nieckoro M3HOca MalllMHEI 10 KaIlUTaJbHOIO pe-
monTa 0,62. B X0oe KanmuTaabHOro peMOHTa 3aMeHEHEI Ha HOBBIE IBa arpera-
Ta, YAEJIbHBIN BEC KOTOPHIX B cronMocTy MamuHbl 30%. Koadduiment ¢pu-
3MYECKOTO U3HOCA MOC/Ie KalTUTaTbHOTO PEMOHTA:

a) 0,43 6) 0,19 B) 0,32

6. C yeM CBsSI3aH OTHOCHTEJIbHBINM MOKa3aTelb YPOBHS SKCILTyaTalllOH-
HBIX 3aTpar?

7. KakoBbl OCHOBHbIE TPUYMHBI BHEIITHETO 3KOHOMUYECKOTO U3HOCca?

8. B kakoM 1noaxojie yuuThiBaeTcs obeclieHeHre, BbI3BaHHOE BCEMU BUIA-
MM U3HOCca?
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