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AHHAMHYECKAA AHATHOCTHKA MALIMHHBIX
AI'PETATOB rOPHOIO OBOPY1I0OBAHHHA

Heeneaorarsr ocHoBb AMATHOCTHKH VHHKA/IbHBIX 06BeKTOB. [lommernsie xa-
DAKTEPHCTHKH, CBHACTE/ECTBYIOT O BBICOKOH HAdEXHOCTH ITOCTAHOBKH AHAITHO-
33 0 TEXHHYECKOM COCTORHHHM OOBEKTa.

KmioveBble crioBa: AHHAMHYECKAA AMAIHOCTHKA FOPHOIO OBOpYAOBaHHA, BHO-
POAHArHOCTHKA 0BOPYACBaHHA, [POrHO3MPOBAaKHHE OCTATOYHOIO pecypca rop-
HOIro 06opyaoBarHs.

u e/bl0 [MAarHOCTHMKU TeXHWUYEeCKOTO COCTOSHHMS SAB/IACTCH
CBOEBpEeMeHHOe BbIAIBICHHE 3apOKAAIOMMUXCA nedeKTOB
MallMHHOTO arperata M OLeHKa CTeIeHH MX OMAcHOCTH, YTO [O-
3BONUT IVIAHUPOBaTh HEOBXOAMMbIe PEMOHTHbIE OCTAHOBKU HanBo-
fee 3KOHOMHBIM CIIocoBOM (Tak HasbiBaeMoe TPodHIaKTHIeCKOe
WM yripexaaouee obcayR1BaHve).

B OCHOBe AMarHOCTUKM TeXHWUYeCKOTrO COCTOAHMUA MallWH-
HOrO arperata o rnapameTpaM MexXaHHWYecKUX Ko/ebGaHuii ne-
XaT ABa OCHOBHBIX MOCTyr1aTa: Bce paboTalolnee o60pyaoBaHME
BUGpPUPYET M CBA3AHO 3TO C HETOYHOCTAMM H3rOTOB/IEHHUA,
cBOPKU M MOHTaXa, a TakKe OWMOKaMU SKCI/IyaTaluu MallkiH-
HOTO arperaTta; BU6paLIMOHHBIC TPOLIECChI MAIIMHHOIO arperaTa
HecyT B cebe MnonHyio MHMOPMALMIO O XapakTepe AedeKToB 1
CTelleH! UX OTaCHOCTH.

BakHeiuyMMH 3aza4amy [OBbILEHUA HaZeXHOCTH TeXHO/IOTH-
yeckoro o6opyaoBaHus AsasioTea [1]:

— HccnenoBaHyie MEXaHU3MOB TMOBPEXASHMUI;

— wuHGOpMaLMA O 3arnace NPOYHOCTH AS MPOrHO3UPOBAHUA
OCTaTOYHOIO pecypca paboToCrocoBHOCTH;

— TMPUHATHE CTpaTeruy yIpexaaiomero (NMpodhuIakTuiecko-
ro) oBcnyKUBaHUS;

— ynyuilenve ofMeHa MHGOPMALIMEN MeXay [POMBILI/IeHHb
MU TMPeANpUATHAMM, 3aHATHIMM B OMHAKOBLIX OBMACTAX [MPOM3-
BOACTBA ¥ 3KCIVIYATUPVIOWIMMH OAHOTHUIIHOE TEXHONOTUYECKoe
ofopyaoBaHve.
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/IMarHoCTHKa MalllMHHBIX arperatoB ofecrieunBaeT HeobXOoau-
MYI0 MH(POPMALIMOHHYIO 6a3y 418 3THX 3a4a4, Tak Kak [03Boaser
MPOBOAWTS:

~ OLIeHKY (paKTHUECKOTO TeXHUHECKOTO COCTOAHHA MallMHbI;

~ pacrnosHaBaHHe MPHU3HAKOB Pa3BUBAIOLINXCA MTOBPEXACHNH;

— UWAGHTUUKaLMIO NMPUYMH MOABNeHUA eheKTOB U MOBpeX-
[I@HHBIX KOHCTPYKTHBHBIX 3/IeMEHTOB MAIUMHHOIO arperara;

~ TMPOTHO3MPOBaHHE pecypca OCTaTOYHOM paboTocrocoBHO-
CTH.

OaHako HeZOCTATOYHO pa3BUTad HOpMaTHBHag ©Oasa 1A
OLIEHKM TeXHUYEeCKOro COCTOAHMA MO MnapaMeTpaMm Bubpauud, a
TaKXe TMO/HOe OTCYTCTBHE HapaBoTOK B O6M1aCTH 3KCTIePTHBIX
OlIGHOK THMIOB 1eeKTOB M CTereHU MX ONAaCHOCTU IMOoKa He Mo-
3BO/IAIOT BHEAPHWTh TMPOrPecCHBHYI0 POPMY YIpexaaromero ob-
CYXRHBaHMA MalllMHHBIX arperatoB ropHoro ofopyaoBaHud. B
3TOM c/iyyae BIo/IHe OGOCHOBAHHO U 11e1ecooBpasHo BOCMO/b-
30BaThCA TMOHATHEM «YHUKa/IbHbI OOBEeKT» AHAarHOCTHKH (2], Ko-
TOpBIYI TpearnosiaraeT OTCYTCTBUe ([0 pasHbIM MPUUYMHAM) Ha-
A@XHBIX 3MIIMPUUECKUX 3TalOHOB, Ha OCHOBE KOTOPHIX MOMXHO
MPYHKMMaTh AMAarHOCTHUUYeCKUe pelieHWs U OTHOCHTh pe3yabTaThl
M3MepeHUr K BUaaM COCTOSIHHUA.

HcxoaHoi maeeli AMarHOCTHKY COCTOAHWA YHUKA/IBHBIX OOBeK-
TOB CTasla (PeHOMEHO/IOrMYecKas Mozelb B3aHMOAEHCTBUA Pexy-
Wero MHCTPYMEHTa C paspyilaeMbiM 3a00eM (MMeHHO Tak, a He C
MacCHMBOM, TIOCKO/IBKY TeoMeTprA OOHaMeHWH wrpaeT B MoJeny
OCHOBHVIO PO/Ib), A1 KOTOPOM BIepBhie IIOCTPOeHbl IPaHHMLbl pa3-
AVMYHBIX TEXHUYECKHUX COCTOAHHM CHCTeMbl «pHUBOA padouero WH-
CTpYyMeHTa — pabourii MHCTPYMEHT — paspyilaeMblit 3aboi. Mo-
fefnb NpeanoXeHa B [3], U3 HEOAHOKPATHBIX WCMONB3OBaHUM OTMe-
THM [4, 5], nonHas paspaboTtka npuseneHa B [6). B coBpemeHHOM
dopMe ee MOKHO NPeACTaBUTb YpaBHEHUEM

af
FO+7,=2= ¢ [uoyde+ Ev(),
rae  f(t)—- pearuuda, dopMUpyioliascs Ha WHCTPYMeHTe [pU
B3aUMOAEGHCTBUU C 3a60eM; v(/)— CKOPOCTh pe3aHus; T, §, &-

napaMeTpbl B3aMMOAENCTBUA (HO He HHCTpYMeHTa M He 3abos!),
COOTBETCTBEHHO, MOCTOSHHAA BpeMeHY paclpoCTpaHeHWA Harps-
JKeHHH, XKECTKOCTb 1 BA3KOCTD.
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[lonesHocts  Mogenn — wamoCcTpupyeTcs  4ad  CAydasi
V() = v, = const, Kora peaKLMs OMUCbIBAeTCA pellieHHeM

f(y=v, {t+(cf—§rﬂ)[1—exp(—%oﬂ , 0<t<T,,.

dopmMa wuMnyabca omNpesensieTcs 3HAKOM  KoadbduLMeHTa
&— {7, W cooTHOWeHHeM BeMuUH 7, W TOCTOAHHON BpeMeHu

pacnpocTpaHeHus aeopMalnit 7, = % . OaHOBpeMeHHO YCTa-

HOB/IeHa CBSI3b COOTHOIIEHWH T, > T, U T, < T, C KOH(HUIypalllen

3a60eB U reoMeTprel UHCTPYMeHTa. TaKoM MOCTaHOBKOM OblT CO3-
[aH MnpeueaeHT orpeaeneHUs BUIOB COCTOSIHHA 6e3 MpHBIeUeHNs
3MMUPHUYECKHX STa/IOHOB.

[Moaxon 6ein paseuT (6, 7] Anst AMArHOCTHKY COCTOSHUS [1PO-
M3BO/IbHBIX CUCTEM «MHAEHTOp — OTop@» W/, MHaye — «Corpsike-
HUIP TIpU V() # const. 30ech KapTUHa YCMOKHW/IACh M3-3a TOSAB-

fIeHUs XapaKTepUCTUKU U3MeHeHHsA CKOPOCTU BHeApeHUs T, U au-

arHo3bl CTa/IM BbipaxaTbca 06AacTAMU B IPOCTPAHCTBaX IapaMeT-
POB: T, <Tp<Ty; T, <T,<Tp; Ty >Tp.

[TonATHO, YTO Ha 3TOM 3Tale NPHUIIOCh OTKA3ATLCHA OT TePMH-
Ha «BUOPOIMArHOCTHKa» M TFOBOPHTb MPOCTO O AWArHOCTHKE WY
AWHAMUYECKOM ANarHOCTHKe.,

C MogensiMu B3aMMOZEHCTBUSA YAa7oCh CBH3aTh KOHLICTILIMIO
UHBapHUaHTHBIX AHMAarHOCTHUUYECKHX TIPH3HAKOB, BhIAB/IEHHE KOTOPDLIX
Ma/I0 3aBHCUT OT TOUHOCTH M3MepeHWH. Hanpumep, npu ycTonuu-

BOM COCTOAIHHMM CHUCTeMbl 7; < T, Peakuus A0/mKHa MMeTb MaKCH-

MyM B Ipegesax JTarna Aed)OPMHPOBAHUS  COTIPSIKEHUs
0<t . <T. Takum obpasoM, aad YHUKa/IbHBIX OOBEKTOB AHarHo-

CTUYeCKHe TPHU3HAKK AO/UKHBI ObITh MOXOXHMH Ha fBAEHHE TvMa
3aKUIIaHUA — BHE 3aBUCHMOCTH OT TOTO, KaKasl KHUAKOCTh, Kakve
BHEIUHHE YC/IOBUA M Kakas rope/ka — YCTaHaBAMBaeTcH (hakT ha-
30BOTO Tlepexoia WK repexo/a K Apyromy Buay cocroanusa. Cre-
ZIOBaTe/IbHO, AMAarHO3 TPAKTYeTCs KaK 3aK/IloueHHe O Bude COCTOdA-
HUf, @ He KaK COBOKYITHOCTb pe3y/1bTaTOB U3MepeHHUH.

B BuGpoanarHoCTHKe TOpHBIX MallMH CTapaTenbHO YMaluvBa-
eTcs TOT (haKT, YTO U3MepeH!A, MPOU3BOANUMbBIC Ha KOpIycax, He
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Puc. 1. CtpykrypHas cxema popMupoBaHHa Moaeen

XapaKTepH3VIOT COCTORHHE BHYTPEHHUX 3/1eMeHTOB M Y3/10B, KO-
TOPBIE TIpeAcTaBIsioT HHTepec. HenmueHOCTL CBsA3el KHcKakaeT
He TO/bKO OLIGHKM aMI/IMTYa, HO U (a3 U HallpaB/ieHuH Koneba-
Hutt. [loCTaTOYHO He3HaYMTe/IbHO CMECTUTh TOUKH H3MepPeHMH,
yTOGH B pPfAAe CAyYaeB MOAYYUTh MPOTHUBOIO/OKHBIE 3aK/Moue-
HYA. B aTOM cnyyae oA NpUHATHA pelleHWH ¢ AOCTaTOYHBIM
YPOBHEM [JOBEPUTE/ILHON BePOATHOCTH HeOOXOAHWMbl OLIeHKU
MHOTOMEPHBIX 3aKOHOB pacrnpedeneHyil napaMeTpos Ko/eba-
HUI, 4TO He yaaeTcsa B MPaKTHUECKMX Cy4afdx caesdatb 10 Tex-
HUYECKKM MpUUYrHaM,

KoMNpOMUCCHBIR 110AX04, pas3BUTHI B (7], mpeanaraeT adar-
HOCTHPOBATh SIB/IEHUST CTPYKTYPHBIX M3MEHEeHW!, BO3HHKAIoUIMX B
MalIMHHBIX arperarax Mexay I1oc/1ea0BaTe/bHbIMY AMarHoCTHYe-
CKHMH H3MepPeHUAMU.

['lycTb rpaHM4YHBie BHUAB AMHAMHYECKUX MPOLIECCOB ONUCHIBa-
eTcs (peHOMEHOMOTHYEeCKOM MoebiO BrZa

xn(t)=£°—'(~t—) exp[—ij; t20, n=12.3,..
n\7 T

I'lpy vsMeHeHuu rapaMeTpa 7 TOMOMEHMe MaKCUMyMa Tocre-
[IOBaTe/IbHO CMellaeTcsl ¢ LaroM, olipefeseMblM BpeMeHHBIM ITa-
paMmeTpoM 7, 27, 37,..., YTO U oBpasyeT pasAruUrMbIA U A0CTOBEp-

HBII MarHOCTMUYECKUI MPU3HAK naMeHeHui. BmecTe ¢ Tem MoxHO
yOeanThCH, YTO B ONepaTOpHOM hopMe Takue Moaend hopMHpY-
IOTCA Ha BBIXO/IE MOC/IeAOBATeNbHOCTeM OAMHAKOBBIX 3BEHBEB C
NPOCTENIIMMHU TNepeaaTouHsMy dyHKLMAMY (puc. 1)

Otciona BUAHO, YTO AMCKPETHOE CMeIleHHe MakcuMyma Ha T
ABMSCTCH 3HAUMMBIM, TOCKO/ILKY B €r0 OCHOBE [IeKUT H3MeHeHHe
ypcra cTereHedt cBoBoabl CUCTeMbl (KaK IMPaBu/Io, HeoBpaTuMoe
AB/IeHUE).
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Puc. 2. Peanu3allHH cOCTaBAAIOUWIHX BHOpaLUHH

[lpeanoxeHo HECKO/MBKO BapHaHTOB I1OC/IeAOBATE/IBHOCTEN!
CUTHa/IOB C PA3IM4YHbIMH aMIVIMTYAHBIMH U BPEeMeHHBIMH COOTHO-
LIeHUAMH, KOTOPBIC YaaeTcs BHIOHUpaTh B paMKax pabourx ruriores
Ha Haya/bHbIX CTaAMAX H3MEHeHWH AWHaAMHYeCKHUX [MPOLEecCOB.
OnbIT NpyMeHeHKa AaHHOTO I10AXo4a IO3BOASeT PACIPOCTPaHUTh
€ro Ha Apyrve guU3ndeckre THITbI MIPOLICCOB.

PasBuTrieM MeToaoN0THH AMarHOCTHKH YHHUKA/IbHBIX OOBEKTOB
4715 MeXaHU3MOB POTOPHOTIO THIMA ABMAACH pa3paboTKa CTPYKTYpP-
HbIX cxeM (hOPMHUPOBaHUA KOOPAHMHATHBIX COCTAB/SIOMUX Koneba-
HUH ocK potopa [7]. C yueToM pasiMuHbIX TeXHUYECKUX OrpaHHue-
HUI yaaeTcs BblACNWTH BIOMHE OBO3puMble HaBopbl Moaened Au-
arHo30B, AIOGOMY M3 KOTOPLIX CTABATCH B COOTBETCTBUE CUCTEMbI
avdpepeHuranbHBIX YPaBHEeHU, a 3HAUWT AOCTAaTOYHO TMO/HbBIM
aHa/N3 COCTOAHMA. [ Ipy 3TOM arOpYTM AMAarHOCTHKY 3aK/MoyaeTCs
B C/leIyiolIeM:

— orpedeseHye TPaHUYHbBIX MOZe/bHBIX FOA0rpachoB Ans CKe-
7IeTHOM KPHBOM;

— TMOCTPOEHHE MeXaHWYEeCKHX CXeM KOOPAMHATHBIX COCTaB-
NAOWKX BUOpaLrH

— VHXKeHepHas MHTeprpeTalus MeXaHU4eCKHX CXeM — Olpe-
neneHyve TUNa AedeKTa.
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Puc. 3. Ouenra roaorpacba subpatnn

ANropUTM KCNIONB3OBAHUA MOZe/IeH IMarHO30B MOXHO MPOW/I-
AOCTPYPOBATh Ha [MPAKTMYECKOM IIpHUMepe: Ha PUC. 2 NpUBeJeHbl
peanyzalry KOOPAVHATHBIX COCTAB/IAIOUIMX BUOpallMM Ha ornope
TYpPOUHBI, U3 KOTOPBIX CYreprio3uliver [IMCKPETU30BaHHbIX 3Haue-
HMIA NOCTPOeHa OlIeHKa TpaeKTopuu (puc. 3).

[Tocne npocteiiuest 06paboTKH rogorpad npeodpasyercs B
CKe/leTHYIO KpUBYIO (puc. 4), mo CBOMCTBaM 3aHMMAIOLIVIO TTpOMe-
KYTOUHOE MO/I0KEHHe MeXay ABYMA CTPOTMMH MOJE/ISAMU COCTOA-
HUS CUCTEMBI.

[lns nmonyueHHOWM CKeeTHOW KPHBOM CTPOMTCA MeXaHHCTHYe-
CKUI aHa/IOr COCTOAHMUSA AWArHOCTHUPYEMON CHCTeMbl M orpenes-
eTcd TUN AedeKTa.

[TpounniocTpypyeM HUCNOB30BaHME AaHHOIO TOAXOAa K Avar-
HOCTHYECKOM OLIeHKe TeXHUUYECKOTO COCTOAHMA BEHTWIATOpa IVaB-
HOTO ITPOBETPUBaHUA IAXTHI.

Opbuta Bubpaumu {puc. 5), cHATag Ha OroOpax pPOTOpa, CBU-
AeTebCTBYET O BOSHUKHOBEHUY aBTORO/IeGaHHUM B CHCTEME «POTOP
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Puc. 4. ConocraBieHHe ONEHKH
roaorpadgpa ¢ MoaenamMu

— OMOpPHble MOAMMIMHUKWY [8]. DTO CAYKUT MHGPOPMATUBHBIM
KpUTepHeM /15 BLISIB/ICHUS U3MEHEHHS XKeCTKOCTH CHUCTEMBI «Oflopa
— POTOP BEHTW/IATOPa», CBA3AHHLIM C M3MEHEHWEM MO/IOKEHHs Tell
KaueHHA B MOALIMITHUKOBOM Y3/1e.

Bo3MOXHBIMM MpUUMHAMH Tako# pa®oThl BEHTWIATOPA [/1aB-
HOTO TPOBETPHBAHUA SB/IAIOTCA adPOAMHAMUYECKHE HeCTabWIBbHO-
CTH THIIa BPALIAIOWErocs CPbiga.

Ha puc. 6 npencrapneHa dotorpadms TeueHUsi, COOTBETCT-
BYIOILIETO PEeXKHMY, MPU KOTOPOM KO3(p(HLMEHT Iogaqr ¢ NpeBbl-
IaeT ero OnTHUMa/lbHOe 3HaveHHe @, Ha cHHMKe BO BXOAHOM yua-
CTKe MeX/IOMaTOYHOrO KaHasla Ha pabodeit NOBEPXHOCTH /IOTIAaTKM
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-2,04

Puc. 5. Op6ura Bubpaunn

BUJAHa  YCTOH4YMBasd
3aMKHYTas BUXpeBas
30Ha, BO3HMKHOBe-
HUe KOTOpOH OBy-
C/IOBNIEHO  MPOTHBO-
NO/IOXKHBIM ~ B/IMAHU-
€M KOPHUO/IMCOBOM U
LeHTPOOeXHON  chf
HHepLHUH, a TaKXe
MecTHOH anddy3op-
HOCTU U KOHGY30p-
HOCTH TMOTOKa. 3oHa
OTPBIBHOIO  BUXpe-
ofpazoBaHusA, Qop-
Mupyiomasica B 006-
71aCTH BXOHOIO Yua-

CTKa, Mo Mepe NpUOIMKeHNs K BhIXOAY PacUMpAeTca U B BbIXOA-
HOM Ce4YeHHWH 3aHUMaeT MPHUMEepPHO YeTBePTYIO YaCTb MeK/IOMNaTou-
HOrO KaHa/zia pabodero Komeca, Yro OOYC/IOBIMBaeT 3HayuTe/IbHble

NoTepy Haropa.

PABOYASA MNOBEPXHOCTD JIOMATKA

Puc. 6. Kapruna redyeHHs npu cpsiBe BO3AYUIHOIO NOTOKa
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[BmxkeHe

«BUXpen» BAO/b OCH

BeHTW/IATOPA MOXeT

CNYKUTb  HMCTOYHU-

KOM  HHM3KOYacTOT-

HOM W CBepXHH3KO-

YacTOTHOM  BHOpa-

UMK, KOTOpad BbI-

3blBaeT JAWHaMUye-

CrHMe Tieperpyshu B

OINOpPHBIX  MOAIINIT-

HUKaX, MpPUBOAALLME

K Aerpagalvu

OTMOPHBIX Y3/IOB U

Puc. 7. U3HoC H pa3spyumieHHe cenaparopa Jaxe HX pa3spyle-

Huio [9]. Heycroit-

YKBble OPOUTBHI HU3KOYACTOTHBIX KOMITOHEHT BUOpALIHY B 3TOM C/y-

Yae fABMAIOTCH KOCBEHHBIMM MpH3HaKaMK pa3BHBaroLlerocH aedek-

Ta ceraparopa (PUCYHOK 7), MOCKO/BKY ero U3HOC MPUBOAUT K 3a-

IPA3HEHHIO CMa304HOIO MarepHasia INpOoAYKTaMM M3HOCa M Hapy-

IIeHHIO YC/IOBUM cMa3Ku. [1pr aToM mpoucxoauT nocTerneHHas ae-

rpagauus MOAIMITHMKOBBIX Y3/10B, 8 BpeMeHHOUN WHTepBas A0 I10-

AIB/ICHVS TePBbIX IMPU3HAKOB YCTA/IOCTHBIX MOBPEXAeHUN 3aBUCHT

OT YacCTOThl BpallleH!s, Harpysky, 3peKTUBHOCTH CMa3kH U UMC-
TOTBI CMAa304YHOI'O MaTepuana.

PaavikanbHoe M3MeHeHHe MOCTAaHOBKH 3a4auy AMArHOCTHKHU Bbl-
3bIBAET YUeT C/IeAyIolX 0COOeHHOCTEeH, MPUCYILMX pearlbHbIM CUC-
TeMaM OOBEKTOB JAMAarHOCTHKH:

— A71A onucaHus (PYHKLMOHA/IBHOTO COCTOAHUSA MCTIO/NB3YIOTCH
B COBOKYIMHOCTH XapaKTepPHUCTHKH pasanHoFI Npypoabl U pasMep-

HOCTH (HarpyMep, aKyCTHYeCKHe U TelvIoBble CUIHasbl);
— cucTeMa (06BeKT AMAarHOCTUKK) HeOAHOPOAHA MO CTPYKTYpe
Yl CONEPXUT d71eMeHThbI, HaxoAdlrecs B Pa3HbIX BUAaX COCTOAHUA;
— cuCTeMa Mpe/ACTaB/leHa HeYrnopaaOoYeHHbIM, B CTPOIroM
CMbIC/e, TlepeyHeM 3/1eMeHTOB WK TOUeK uaMepeHHs 6e3 0O0CHO-
BaHMA BbIGOpa TOr0 MNM MHOTO apryMeHTa (He3aBHCHMOH INepe-

MeHHOM).

[ToaBoA" WTOrM CKasaHHOMY MOXHO VTBepxKaaTb, YTO A8
noasepX)aHWA BbICOKON TeXHUUYECKOM FOTOBHOCTH FOPHOTO obopy-
ZIOBaHUA KernaTernbHO obecrevyrBarb AOCTaTOYHO TOYHOE IMPOrHO-
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3MpOBaHWe OCTATOYHOIO pecypca OCHOBHBIX Y371I0B M arperaros,
oaHako 60ablce pa3HOObpasue FOPHO-TeO/IOTHYECKHX, KIMMaTH-
YECKHX U TeXHO/IOTMUECKUX YC/IOBHUI 3KCIVIYaTaLKv TOPHBIX MaulyH
He TO3BO/MAIOT BHPabOoTaTh eMHble KPUTEpPHH TeXHUYECKOTO COCTOS-
HH$E OIHOTUMHOTO 060PYAOBaHUA. A BK/IIOYEHHE B CHICTeMY [OCTpoe-
HMA AVArHO3a PasHOPOAHOM MHGOPMALIMM TTI03BO/ACT YBEMUUHTD AOC-
TOBEPHOCTb Y HaleKHOCTb MPOTHOSUPOBaHUA paboTOCnoCOBHOCTH
3/IEKTPOMEXaHNUEeCKOro 060PYIOBaHHA TOPHBIX MALIHH.
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val control.

Key words: repair production, operating efficiency, machine tools
upgrading, common information area, interactive electronic
technical manual, PDM-systems.

Kvaginidze V.S., Koretskava N.A. THE DEFINITION OF
THE SET OF THE INDICATORS THAT EVALUATE A MIN-
INGMACHINE. ...,

A set of parameters that evaluate a mining machine is reviewed.

Key words: mining and transportation equipment, mining enter-
prises, mining machine.

Mansurov A.A. THE CURRENT STATE AND PROSPECTS
FOR DEVELOPMENT OF REPAIR FACILITIES AT SOUTH
YARUTIA ... e

The state and prospects of development of repair facilities in
Southern Yakutia are reviewed on the example of machinery
and repair plant.

Key words: machinerv and repair plant, mining and transport
equipment, mineral processing equipment.
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NAMIC DIAGNOSTICS OF THE PLANTS OF MINING
EQUIPMENT ... ..o,
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The bases of the diagnostics of the unique facilities are reviewed.
The obtained characteristics prove high reliability of diagnosis of
the technical state of a facility.

Key words: dynamic diagnostic of mining facility, vibration diagnos-
tics of the equipment, forecasting of the remaining lifetime of
mining equipment.

Loktev D.A. REENGINEERING OF ENTERPRISES OF MINING
MACHINE CONSTRUCTION - PROJECT DESIGN AP-

The methods of modernization of the production process at the in-
dustrial enterprises in modern conditions are reviewed.

Key words: mining equipment, reengineering, production process
modernization.

Loktev D.A. THE MODERN APPROACHES AND TECHNO-
LOGICAL SOLUTIONS OF EFFECTIVE PROCESSING OF
COG-WHEELS OF MINING MACHINES..............cccoooveenen

The modern approaches and technological solutions of effec-
tive processing of cog-wheels of mining machines are re-
viewed.

Key words: mining machines, cog-wheels, technological solu-
tions.

Kvaginidze V.S., Voroshilov A.V. THE IMPROVEMENT OF
THE SYSTEM OF SCHEDULED PREVENTIVE MAINTE-
NANCE WORKS ONWELLRIGS. ......c.cccooiviiiiiin,

The ways of improvement of the system of scheduled preventive
maintenance works on well rigs are reviewed.

Key words: mining equipment, rigs, maintenance.

Voroshilov A.V. THE INDICATORS FOR EVALUATION OF
THE MAINTAINABILITY OF THERIGS.............. UUTITRR

The methods for the selection of indicators to evaluate the main-
tainability of drilling rigs are reviewed.

Key words: maintenance, rigs, maintainability.

Voroshilov A.V. THE IMPROVEMENT OF THE REPAIR
TECHNOLOGY OF HYDRAULIC EQUIPMENT OF RIGS.

The ways and methods of improvement of technology of repair of
hydraulic drilling rigs are reviewed.

Key words: mining equipment, rigs, repair technology, hydraulic
equipment.

Mametyev L.E. Drozdenko Y.V., Lyubimov O.V, THE
ROLE OF SUPPORTING BEARING UNITS IN THE DRILLING
AND MINING TRANSPORT TECHNOLOGY..........ccvevnennn.

The process flow schemes acceptable for the tunneling of horizontal
and flat wells that have been experimentally and practically used
are reviewed,

Key words: process flow diagrams, drilling equipment. mining
equipment, bearing units, horizontal wells, wells.
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Aksenov V.V., Efremenko A.B., Blaschuk M.Y. THE
DEFINITION OF TORSIONALS DEVELOPED BY A TRANS-

The calculation techniques for definition of torsionals developed by
the transmission of tunneling assembly torque is reviewed.

Key words: mining equipment, methods of calculation, torque,
transmission, tunneling assembly.

Zakharov A.Y., Peshkov S.V. THE STUDY OF THE IN-
TERACTION BETWEEN THE MAGNETICALLY HARD MA-
TERIAL CONVEYOR BELT AND THE DRUM.....................

The issues of the designing special devices for the installation of a
magnetic cushion at the site of conveyor drums location are re-
viewed. The 'magnetic cushion allows to reduce the destructive
impact of magnetic inferaction between the prism and the
drum.

Key words: pipeline transport, magnetically hard band, cable-belt
conveyors.

Akimenko V.V., Ahremenkov A.V., Udodova A.O. THE
IMPROVEMENT OF THE MECHANICAL EQUIPMENT DUR-
ING MAINTENANCE WORKS............ooii

The improvement of mechanical equipment during maintenance
works on electrical facilities of mining shovel is reviewed

Key words: mechanical equipment, maintenance works, electrical
facilities, mining shovels.

Kvaginidze V.S., Akimenko V.V., Akhremenko A.V.,
Udodova A.O. THE PROCESSES FLOW DIAGRAM
FOR MAINTENANCE AS A MEANS OF DOWNTIME RE-

The process flow diagrams for maintenance operations on the elec-
trical facilities of the mining shovels are reviewed.

Key words: process flow diagrams, electrical facilities, mining shov-
els.

Chupeykina N.N. THE INFLUENCE OF THE REPAIR WELD-
ING ON THE OVERALL QUALITY OF THE WELDS.............

The influence of the quality of the parameters of the repair welding
on the performance of the welds of the hardware of mining ma-
chines is reviewed.

Kevy words: hardware, mining machines, welds.

Kvaginidze V.S., Chupeykina N.N. STRUCTURAL AND
TECHNOLOGICAL MEASURES FOR IMPROVEMENT OF
THE PERFORMANCE OF WELD JOINTS OF HARDWARE
OF MININGEQUIPMENT ........ocooviiiiiiiieeceee e,

The constructive-technological measures for improvement of the
performance of weld joints of hardware of mining equipment
are reviewed.

Key words: hardware. 'mining machines, weld joints.
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Kutlubaev I.M., Makarov A.N., Matsko E.J., Halikova
O.R. THE DEVICE FOR TRANSPORTATION OF TESTS
FROM THE CONVEYOR........ooiiiiiiiiiiiiiiieeeeeee e

In article questions of construction of the rational manipulator for
sampling from the conveyor are considered. lts feature is pres-
ence of one drive providing movement of all links. The coordi-
nated movement of links and a difficult trajectory of moving of
test is reached at the expense of system of transfers of move-
ment.

Keywords: transportation of tests, the manipulator, the conveyor,
KHHeMmaTudeck dependent movement, system of transfers of
movernent,

Kvaginidze V.S, Koretskaya N.A. THE EFFECTIVENESS OF
MAINTENANCE AND REPAIR SERVICES FOR LARGE DUMP
TRUCKS THAT OPERATE IN THE NORTH OF RUSSIA..... ...

The efficiency of maintenance and repair services for the large min-
ing dump trucks that operate in the North of Russia is reviewed.

Key words: maintenance service, large dump trucks, mining equip-
ment.

Koretskaya N.A. THE FORECAST AS A MEANS OF MAN-
AGEMENT OF RELIABILITY OF ENGINEERING SYSTEMS....

The methods for management of reliability of engineering systems
are reviewed,

Key words: engineering systems, technical complexes, mining
equipment.

Akimenko V.V., Akhremenko A.V., Udodova A.O. THE
DEFINITION OF THE ELECTRIC PERFORMANCE OF MIN-
INGSHOVELS. ...

The methods for determining the efficiency of electric drive of a
mining shovel are reviewed.

Key words: performance, electric drive, mining shovels.

Kadyrova L.S., Muzafarov R.S., Mkrtchyn A.F., Gab-
dullin M.R. QUESTIONS OF RECYCLING OF AUTOMO-
BILE TYRES OF SAND-PIT DUMP TRUCKS, USED IN MIN-
ING INDUSTRY ...ttt e aaaa e

Key problems of recycling of automobile tyres of sand-pit dump
trucks, used in mining industry, are anafyzed, treatment’s ways
of automobile tyres are considered in the article.

Key words: automobile tyres, mining industry, recycling.

Horeshok A.A., Kudrevatih A.V., ABOUT DIAGNOSTICS
OF REDUCERS OF DREDGES ON THE ACTUAL STATE ON
THE BASIS OF CHANGE OF TEMPERATURE OF OIL (ON
UK KUZBASSRAZREZUGOLY)....ovviiiiii e

The technique of definition of a technical condition of rotary and
elevating reducers of a dredge on heating degree oils is offered.

Key words: diagnostics, reducer, dredge, temperature, oil.
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Ostrovsky M.S., Trubitsin S.V.

THE STUDY ON THE FRETTING CAPABILITY OF THE PRE-
CISION FRICTION PAIRS OF HYDRAULIC UNITS OF MIN-
INGMACHINES. ...t

The requirements for precision friction pairs are given. A new ex-
perimental method for the evaluation and studv of protective
properties of the surface layer of the hydraulic components in
terms of fretting processes is described. The installation in ques-
tion alfows to obtain more experimental data that positively af-
fect the development and refinement of the model of fretting
corrosion. life-time evaluation and precision friction pairs.

Key words: mining machines, hydraulic actuation, precision friction
pairs, spool tupe units . reliability, fretting.

Ostrouvski M.S., Alekseev M.V. THE APPLICATION OF
MODERN NANOCOATING IN MINING MACHINERY
MANUFACTURING. ......cooiiiiiiiiin i

The possibility of using modern nanocoating in the details and
mechanisms of mining equipment is reviewed. A rapid method
for assessing fretting capabifity through wide range of modeling
of conditions is proposed.

Key words: fretting, coatings, rapid method for anti-wear coatings
quality control.

Vereschaka A.S., Sotova E.S.., Lazareva M.N. THE
STUDY AND THE DESIGN OF MANUFACTURING OF A
CUTTING TOOL MADE OF COMPOSITE CERAMICS WITH
FUNCTIONAL COATING.......ocoiiiiiniiiiii e

The methods for the design and manufacture of cutting tools made
of composite ceramics with a functional coating are reviewed.

Key words: composite cutting ceramics, nanostructured coating.

Pershin G.D., Berezin E.V. CALCULATION NONFLAT-
NESS CUTTING OF NATURAL STONE CABLE-DIAMOND

The problem of manifestation of lateral displacement of diamond-
wire tools from the straight cutting plane is considered in the ar-
ticle, the factors that influence this displacement are identified,
and a numerical calculation of its size is made.

Key words: natural stone, wire, cable-diamond tools, cutting, dia-
mond-wire saw, a nonflatness of cut, plasticized wire, binormal
distributed load, torsional stiffness, maximum deflection of the
binormal,

Arslanov K.R., Dudnik G.A. THE ANALYSIS OF EXPLO-
SIVES APPLICATION IN THE CONDITIONS OF MODERN
INDUSTRY ..

The analysis of the application of explosives in the modern mining
industry is given.

Key words: mining production, explosives.
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Arslanov K.R., Dudnik G.A. THE RESULTS OF EMULSION
EXPLOSIVES APPLICATION. ...

The results of the application of the emulsion explosives at mining
enterprises at the North of Russia are given.

Key words: mining enterprise, granular explosives, emulsion explo-
sives.

Kvaginidze V.S, Murzin, O.V., Dudnik N.A. THE IM-
PROVEMENT OF PERSONNEL TRAINING AT THE PLACE
OF PRODUCTION. ..ot

The ways of improving the system of personnel training are re-
viewed,

Kev words: professional development, school for foremen.

Kvaginidze V.S., Popouvskaya M.N., Cherkasov A.V.,
Mansurov A.A. THE PLAN FOR THE FORMATION AND
TRAINING OF CANDIDATES POOL AT A COMPANY..........

The plan for the formation and training of personnel reserve at the
mining company in the current economic conditions is re-
viewed.

Key words: mining company, candidates pool, staff monitoring.

Velikanov V.S. PREPARATION AND TRAINING OPERATOR
ARE BLAZED - A TRANSPORT MACHINES WITH USE
COMPUTER SIMULATOR-PROTOTYPING COMPLEX.........

In article are considered cardinal principles of the simulator and simula-
tor system building. is designed architecture computer simulator-
profotyping complex for preparing machinist excavator.

Key words: operator, training. simulator, KTMK.

Velikanov V.S., Ismagilov K.V., Rybakov A.N.

THE APPLICATION OF THE MODERN INTERNET TECH-
NOLOGIES FOR TRAINING RUNNERS OF MINING MA-
CHINERY ..ot

An approach for the effective personnel management that includes
training and retraining of skilled workers at the mining enter-
prises through the integrated Moodle software is proposed. The
tests for the advanced training of shovel runners are developed.

Key words: professional development, innovative technologies, op-
erational control of the knowledge and skills. Moodle, test,
shovel runners.

Shabanov A.A., Velikanov V.S. THE EVALUATION OF
SINGLE AND GROUP ERGONOMICS INDICATORS OF MIN-
ING EQUIPMENT BASED ON THE FUZZY MODELS............

The basics of fuzzy modeling are reviewed as a new direction for
solving practical problems. The basic concepts of fuzzy set the-
ory and fuzzy logic are described. An example of a practical
computer simulation in MATLAB is reviewed.

Key words: fuzzy logic, fuzzy sets, linguistic variable, the fuzzy out-
put, ergonomic indicators.
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