YTBEPKIAK
| lepBBii npopekTOp —
HAYYHBIH PYKOBOAUTEND
FOPI'TIY(HITH) nmenn M.H. [rarosa,

OT3bIB BEJIVIIIEW OPTAHU3AIIMU
Ha JIMCCEPTAIMOHHYIO padoTy
Macasikosa Hukure Cepreesuua
«OBOCHOBAHME U PASPABOTKA METOJIA TTOBBILIITEHMA
TEXHUUYECKOW TOTOBHOCTHU TTPH DKCILIYATALMU [TOI'PY304YHO-
JOCTABOYHBLIX MAIIIMH»,
[pejCcTaB/IeHHYIO HA COMCKaHHE YHEeHOH CTeNneHH KaHAHAaTa TEXHHYCCKHX HayK
no crieuuanbHOCTH 05.05.06 — «l opHbie MallIMHBIY

AKTYaJbHOCTb TeMbl IHCCEPTALHOHNHOH padoThI

Jluccepraumonnan pabora Hukurtel Cepreesuua Maciskosa nocssiucHa
MOBBIILIEHHIO HAZAEKHOCTH NOIPYy304HO-10cTaBouHbIX MauH (ITIM). B cBa3u ¢ TeM,
yro [TJIM sBasioTcs OJHHUMH M3 BaMKHEHIIHX NIEMEHTOB CHCTCMbI MEXAHH3AUMH
NpH MOA3EMHONA JA00bIMe NMOJE3HBIX HCKOMAEMBIX, HAJEKHOCTE MX IKCIUTYaTallHH
HAllpAMYK) BJIHACT Ha MPOH3BOJHTCIBHOCTE }lﬂﬁhI‘IHHE PEGDT C MNPHMEHCHHCM
CAMOXOHO# TEXHHUKH M KOHeHHYIO D(HEKTHBHOCTL BCEro rOpHOro NMpenpHATHA.

Hagéxnocts okcrulyatanwyd  3apybdexusix  [1JIM, KoTopele  IIHPOKO
MCIOJB3YIOTCA HA OTEUECTBEHHBIX FOPHBIX NPENPHATHAX, BO MHOTOM 3aBHCHT OT
KayecTea H CBOCBPCMCHHOCTH HX CCPBHCHOIO OﬁC.ﬂ}“‘ﬁKHBﬂIIHH H, MpexJIc BCErO,
obecneueHHsi PEMOHTHBIX NPEANPHATHH 3anacHbeIMU yacTaMH. Beibop B kauectse
nokasareis Hanéxuoctw IIJIM koadduumenta roroBHOCTH cuuTaem Oe3yC/I0BHO
BEPHBIM. TO MHTErpaIbHbIH I[OKa3zarelh HAAEKHOCTH, KOTOPBIH YHHTHIBAET
HENpPOH3BOJCTBeHHEBIC NoTepH Bpemend [IJIM u3-3a HeCBOECBPEMEHHOCTH I0CTABOK
3allacHbIX YacTei.

AHaIH3 CYIIECTBYIOIIEr0 [MOJIOMKEHHs [/l Ha MpEeANpPHATHAX PEMOHTHOIO
MPOM3BOCTBA, NpoBeAéHHOro asropoM Ha OAO «AnaruT», XapakTepeH g MHOTHX
JAPYIHX Tpe/NpHATHI ropHOA00bIBaIONIEiH NPOMBILUIEHHOCTH, T/€ MOTepH H3-33



HeCBOEBpeMeHHOro obecriedeH s 3anacHbIMH YacTsAMU BeChbMa BeJIMKH. DTOT aHalu3
BBITIOJIHEH TIPaMOTHO M BCECTOPOHHE, OH OOBEKTHBHO OTpakaeT Npodliembl
Iﬂpliﬂ}lﬂﬁl:liﬁlﬂlllﬂﬂ OTpaciu, 0CODECHHO B CBA3H C BBEIEHHLIMH MNpoTHE Poccuu
YKOHOMHHECKMMH CaHKUUAMH, ODOCTPHBIIMMMCH 33/[a4aMi HMIIOPTO3aMEILICHHA H
CHWKEHHA [POM3BOJACTBEHHBIX 3arpar. B cBA3M ¢ 3TWM, HCCIeIOBaHHE,
HalparleHHoe Ha o0ocHOBaHHME M pa3padOTKY MeTolla MOBBIIICHHS TEeXHHYECKOH
rOTOBHOCTH NpH 3kcnnyarauuu [1JIM, sasingercs akryaibHbIM,

Hosuina HCCIETOBAHHH, IMOJIVHICHHELIX PEIVIILTATOB H pexumeunaum‘i,
chOpMYJIHPOBAHHBIX B IHCCEPTALNH

Hosusna auccepraunontoii paborst Macnskosa H.C. 3axmouaercs B ToM,
4TO B Hell Brepsble pa3spadoTaHa mareMaTH4ecKas Mojellb, YCTaHaBiMBalollas
B3AUMOCBA3L MekIy Ko3hduuuentom rorosHoct arperatoB [IJIM u yposHewm
KayecTBa M3rOTOBJIEHHs 3anacHelX uacrted. Jlng paspadorku maremaTrHyeckoH
MOJIe/IH ABTOPOM BBINOJIHEHbl TEOPeTHYECKHE HCCIIe/10BAHUA C MCMOJb30BaHUEM
METOJIOB H MaTeMaTH4ecKOro annapara TeopHHM MaccoBOro OOCIYKHBAHHUS,
Tﬂ{}pHH YIIPABJICHHA 3atacaMH, TCOPHH BEPOATHOCTH H  MATCMATHHEC KOH
CTATHCTKH, A4 TAaKKe OSKCIEPHMEHTANbHBIE HCCIE0BAHUA C HCMOIb30BaHHEM
anpoOHPOBAHHBIX METO/10B 00PabOTKH IKCNIEPHMEHTANIBHBIX JTAHHbIX

Ucnonb3ys MareMaTHHecKyio Mofenb [ns  obDecnedenus Tpedyemoro
koadduiuenra rorosioctn arperatos [1JIM, B auccepranuu 00OCHOBBIBAKOTCA
TpebOBaHMS K TEXHONOrMHM M oDecrnedHBaecMOMY €K Ka4eCTBY H3rOTOBICHHS
janacHeIX 4acreil. llpeanoxkennas aBTOpPOM  TEXHOJOIMA  ONEPATHBHOIO
M3rOTOBJIEHMA 3anacHbIX vacrted ans  pemonta [IJIM ocHoBbiBaeTcs Ha
MPUMEHEHHH YHHBEPCAIbHBIX METAIOPEKYIIMX CTAHKOB, MOEPHU3UPOBAHHBIX
32 CYET HCMOb30BAHUA MHTEPAKTHBHOH KOMIIBIOTEPHOH CHCTEeMbl YIpaBileHUs
(MKCY). Takas cucTeMa yNpapiIeHHS CTAHKOM MMO3BONSET B PEXHME PEalbHOro
BPEMEHH KOHTPOJHMPOBATE M YIIPABIATE TOYHOCTEH) H BPEMEHEM H3rOTOBICHHS
3arnacHbIX YacTe.

B JIHCCepTalum MPHBEICHBI pe3y/IbTaTEI IKCIIEPHMEHTAIBHBIX
uccnenopanuii, aocruraemeix MKCY TexHonoruyeckux nokasarteneil (TOHHOCTH,
BpeMeHH 00paboTkH M npoleHTa Opaka), BBINOJHEHHbIE HA MMOJIYNPOMBIILIEHHOM
IKCMEepUMEHTAIBLHOM cTeHae. 1o monydeHHbIM pe3ysibTaraM YCTAHOBJIEHO, YTO
npuMeHeHue yHHBepcanbHbIX cTaHkoB ¢ MKCY nnd u3rotosneHus 3anacHbIX
yacTeil Mo3BOJIAET MOBBICHTE YPOBeHb KauecTsa Ha 20 — 25% 3a c4€T NoBBINIEHUA
TOYHOCTH 00paboTku Ha 65%, coKpaTHTh LUITY4HOe Bpems Oonee 4eM B 2 pa3a U
CHH3HUTH NPOLIEHT Opaka 1o ypoBHs, HHKe 1%.

Jlns KOMINIEeKCHOH OLIEHKH H YIIpaBJIEHHS YPOBHEM Ka4ecTBOM H3rOTOBJIEHHA
3AMACHBIX 4YacTeil, obecrneduBaeMbIM [IPUMEHEHHEM YHHBepCallbHBIX CTAHKOB C
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HMKCY, paspaborana meroauka Ge3dKCIepTHOH KOMIUIGKCHOH OLEHKH YPOBHS
kayecTsa. Ilpejioxennyio metoauky asTop ajantuposan ais MKCY B Bugue
TEXHUYECKOI0 3a/1aHus JUIS o8 YCOBEPLICHCTBOBAHUS,

B pesyibrate MMHTAUMOHHOIO MOJACIHPOBAHHA MOJYYCHBI 3aBHCHMOCTH
Kod(puimenTa rorosoctu arperatos I1IM 0T KOMIJIEKCHOrO yPOBHS KauecTsa
H3rOTOBICHHUA 3aNAaCHBIX HacTeH M CYMMapHbIX PAacXOA0B [PEANPHATHS,
CBA3AHHEIX ¢ 0DecrnedYeHHeM 3alacHbIMM YacTIMH H npoctosMu B peMmonTe ITJIM.
PaspaboTanHble 3aBHCHMOCTH JIAlOT TEXHHKO-I)KOHOMHHYECKOE OBGOCHOBAHHE
NPpEe/UIOKEHHOro MeTo/la «camoodecnedeHua» sanacHbiMu yactamu [1JIM. Tak, Ha
NPHMEPE H3rOTOBJICHUA NOpiUHeH ruapouuauuapos juis [1/IM yeranosneHo, urto
NPE/UIOKEHHAA TCXHOJIOrHs I03B0JHIA obecneyuTh KOI((UIMEHT TOTOBHOCTH
FHAPOLMIHHAPOB He MeHee 0,96 npu ypoBHe KauecTBa W3roTOBICHHUS MOPLIHEH K
Hum Oonee 0,73. JlocTrosepHOCTh NOMYHEHHBIX B pe3y/ibTaTe MOIEIHPOBAHMS
BIIMAHMA YPOBHA Ka4ecTBA M3rOTOB/ICHMS 3anacHbIX 4acTedl Ha KoadhuumenTt
I'OTOBHOCTH MOATBEPKJACTCH NPOH3BOACTBEHHLIMH JaHHBIMH, MOJYHEHHBIMH HA
npejanpuatiu OAO «Anartut». Pacxoxnenne pacyeTHbIX 3HAYeHHI OTHOCHTEIBHO
IKCMEPUMEHTANIbHBIX He NpeseiaeT 5% npu nopepHTenbHOH BepoaTHocTH 0,95,
4TO CBHACTE/IRCTBYIOT O XOPOIIEH CXOOHUMOCTH Pe3y/IbTaTOB.

JKoHOMHYeCKHH 2(OdeKT OT HMCNONb30BAHMA METOAa «CAMOOOECIIeUeHU»
3anacHeiMH - Hactamu  IIJIM  nocruraercs  nossimennem  xoagdmumenta
roToBHOCTH arperatos [1/IM na npeanpusitun OAO «Anarut» Gonee, uem 20%,
H cokpailennem Ha 80% NpPOM3BOJACTBEHHLIX NoOTEps M3-3a npocroer [1]IM B
PCMOHTE [0 CPaBHEHHIO C 3aKYNKOHl 3anacHeIX YacTell y  CTOPOHHMX
MPOH3BOIMTEIICH.

3HauNMoCThL NOJYYEHHBIX Pe3V/ILTATOB 114 HAYKH H NTPOH3IBOJACTBA

B pesysibTare perueHus ocTaBieHHbIX B JIMCCEPTALNHM 33,124 Oblia NMoIydYeHa
MaTeMaTHHYEeCKas Mojle/lb, YCTAHABIMBAIOIAA B3aHMOCBA3b MEHKY KauyecTBOM
M3FOTOBJICHMA 3aMACHBIX HaCTeH H KOI(DOHIIMCHTOM MOTOBHOCTH PEMOHTHPYEMBIX
ITJIM. Mojiesnb 1103B05IsI€T ONpe/Ie/nTh HAY9HO-000CHOBaHHBIH YPOBEHb KauecTsa
M3rOTOB/ICHHA 3alacHbBIX HacTel, HeoOXoaumblii Juisi obecrieuenus Tpebyemoro
Koapuumenta rotosHocTH npu oxcruryatauuu  [IJIM  npH  MHHMMANbHBIX
pacxoaax. DTOT pe3yibTaT AMCCEPTALMOHHON paGoThl NPEACTABIAeT HAYYHBIH W
PaKTHYECKHIi HHTEpecC.

[lonyyennas maremaruHeckas MOJelb HMEET CYLIeCTBEHHOe 3HAYECHHE [
MPOU3BOJCTBA, TAK KAK OHA [103BOJAET CPABHHUTL PAa3lHYHBIC JIOTHCTHYECKUE
BApHaHTbI CHAOXEHHs 3alacHRIMM  YaCTAMH, BbIOpaTh ONTHMANBHBIE THII
CTAHOYHOro o0OpYIOBaHUS JUIS PEeMOHTHBIX Mpeanpustuii. B coueranuu c
pa3paboTaHHOH ~ METOAMKOH  KOMIUIGKCHOH  OlEHKM  KauecTBa  uepes




TEXHOJIOrHYEeCKHe [OKasaTejld KauyecTBa M3rOTOBJIEHHH 3allacHbIX YacTei,
MATEMATHYECKAas MOJEIbL  [MO3BOJSET YIPABIATE KO3(PPUIHEHTOM IOTOBHOCTH

arperaroe [1JIM.

Pexomvenaaunmu mo HCnoib3oBaHn o PC3VILTATOR H BRIBOJI0OB Hec/IeI0BAHMNI,
NOJVIVHMCHHBIX B JIHCCCPTALIHOH HOI [la'ﬁﬁTE

OcHOBHBIE pe3yJbTaThl HCCEPTALMOHHOH padoTbl HAlIKM NPUMEHCHHE H
BKJIIOYEHBI B  [POrpaMMy  TEXHHYCCKOIO I[E€PEBOOPYKEHHS  PEMOHTHOIO
npeanpuatiy K@ 000 «Mexanuk» B 2014 r. B BHIE MNpoekTa peaiu3allHy
TEXHOJOrMKM ONEPATHBHOIO W3TOTOBICHMUS 3aMacHBIX HacTell, 4To MoATBEPHKIEHO
AKTOM O BHEJIPEHHH.

[Tonyuennsle B pabore BLIBOJABI M pPE3YILTATBl PEKOMEHAYIOTCH K
npUMeHeHUto s odecnedeHus zanacHbeiMH vacTamu [TJ]IM npeanpusaruii OAO
«Anatuty, OAO «C3DOK» u apyrux npeanpusTiii, BeayuIMX NoA3eMHYIO 1001ty
pyibkl C IIPHMEHEHMEM NMoJI3e MHOH CHMI‘..‘.I.‘((.‘.I;LI-h‘Jﬁ TexXHHKH, a Takwe I8
MpoM3BoJACTBa 3anacHbiX Hacted and [TJIM B pemoHTHBIX nojapasaenenuax OAQO
«AnaruT», B noapanHoM pemoHTHoMm npeanpuatuH K@ 000 «Mexanuk» M
JAPYTHX JIOKAJIBHBIX HIIM PErHOHAJIBHBIX MPEANPHATHAX TEXHHYECKOIO CEpBHCA.

3ameuanus no AHccepTannonnoil padore

1. Ha Haw B3rnsn, Bonpockl, CBA3aHHbIE C IPUMEHEHHEM HHOOPMALIMOHHBIX
TEXHOJIOrHH B CHCTEME TeXHHM4YecKoro oOcmyxuBanus W pemonta [1JIM,
M310KeHs! BecbMa 0000IEHHO M HOCAT OOINbLIE ‘PEKOMEH/IATEILHEIX XapakTep.
Manoe BHHMaHHe VJeleHO MX NPHUMEHEeHHIO MIA y4€ra W MPOrHO3HpPOBAHMS
pacxojla 3arnacHbIX YacTeil Ha 0a3ze TAKOro NpoOrpeccHBHOIO METo/a TeXHHYECKOro
00CNY®HBAHUS KaK JMArHOCTHKA M MOHMTOPHHI TeXHHYecKoro cocrosuus T1JIM.
[Tpu sTOM npeoxeHHas METO/IMKA XOPOLLO BIUCHIBAETCH B JJAHHYHO KOHLEMNLHIO.

2. Henocratouen o0beM IpUBENCHHBIX B JHCCEPTALMOHHOH  padore
CTATHCTHYECKHX CBCJCHMH 10 HOMEHKiarype 3anacHeix 4dacted I[1JIM, xotopeie
Haubosee HACTO BBIXOAAT M3 CTPOHA, M KaKas MX 4acTh J0/:KHa OblTh oDecneveHa
MpH NPOBEIEHHH TUIAHOBO-TIPEYTIPEAHTEIbHBIX PEMOHTOB.

3. Ilpy cpaBHEHMH BO3MOMKHBIX THIOB CTAHOYHOIO O0OPY/IOBaAHHS,
MCIONB3YEMBIX JUI M3rOTOBICHMS 3anacHbIX 4acTeil, He YYWTHIBAJIOCh
INPHMCHCHHC COBPCMCEHHBIX 3D IMNPHHTCPORB H a/UTHTHBHEIX TEXHONOTHIA.

4. B nonyusenHoil MaremaTH4yeckoil MoJenu B aomnoiHeHue Gopmynsl (4.21)
CTOMJI0 OBl MNpPHBECTH  BHIPaXKeHHWEe [UId  pacyeTa  IKCIUTYaTallHOHHOWH
npouzsoauTensioct [1/IM. He coscem nonsTHo, kakue mnapametpsl [1J]IM
VHHTBIBAIOTCH NIPH €e pacuere.

5. B JalIHUIaeMEIC HAYYHEIC MMOJIOMKEHHA CTOMIIO ﬁbl BLIHECTH aJIFOpPHTM




YCTAHOBIEHWS 3aBUCHMOCTEH, OMNHUCAHHBIA B JMccepraluy W OasupyrouMiics Ha
pa3paboTaHHOH MareMaTHYeCKOH MOJENH M METO/JMKE KOMIUIEKCHOH OLEHKH
Ka4decTBa H3TOTOBIEHHA.

3aka04enne

[lpencrasnenHas MacmsxkoseiM H.C. aucceprauus sBnsercs Hay4dHO-
KBaTH(HKALMOHHOH padoToii, B KOTOPOH pellleHa akTyajlbHas Hay4dHas 3ajaada
ofecrieyeHHs BBICOKOI'O VPOBHS HaJEKHOCTH MOIPY304HO-A0CTABOYHLIX MAIIHH
rOPHOA00BIBAIOINX NpeAnpHATHii, 32 cuér obocHOBaHMA M pa3padoOTKH MeToja
caMooDecrneyeHHss WX 3amacHbIMH HacTAMM CHIAMH COOCTBEHHOrO PEMOHTHOIO
MPOH3BOJICTBA.

[lpuBeneHHble BblllIE 3aMe4YaHUs HE CHHXKAWOT oO0lell MNONoKHTeNbHOH
OLEHKH padOoThl, @ HOCAT B DONbIIEH CTeNeHH peKOMEHATe/LHbIH XapakTep IS
Oyayumx ucejae0BaHUi aBTOpA.

Huccepraunonnas pabora Macnakosa Hukurel CepreesHuya Ha Temy
«ObocHoBanHe M pa3padoTka MeTO0/1a MOBBIIIEHHA TEXHHYECKOH MOTOBHOCTH TPH
IKCIUTyaTallHH MOTpPy304HO-I0CTABOYHBIX MalIMH» COOTBETCTBYET M. 5 H M. O
nacropra crneimansHoct 05.05.06 - «l'opusie mMainmaes». JlMcceprauus orsevaer
TpeboBanuam [TonokeHus o NpHUCYXIAEHUH YUEHBIX CTENeHel, NpeIbABIAeMBIM K
KAHAWAATCKUM JHCCEpPTALMAM, a €€ aBTOp 3aciy;KMBaeT TNPHUCYKIEHHA eMy
}’HL‘HGﬁ CTEICHH KaHJIMIaTa TEXHHYCCKHMX HAYVK.

OT13bIB Ha jauccepTauHio W asropedepar obcyk/eH Ha 3aceiaHuu Kadepsl
«TexHonorus M KOMIUIEKCHI TOpHBIX, CTPOMTENBHBIX M MeTa/UIypPrHHYecKHX
TTPOH3BOACTBY IHlaxTHHCKOTO HHCTHTYTA (thuanana) FOPTTIV(HITH)
uMm. M.H. Inarosa», nporokon Ne 7 ot 24 mas 2016 r.

Ilpeacenarens 3aceanus
3asejyioumi kKadeapoii « Texnonorus
H KOMIUIEKChI FTOPHBIX, CTPOHTENBHBIX
H METALTYPrHYECKHX IIPOU3BOACTEY
IlaxTuHckoro uHetuTyTa (huinmana) ek
IOPI'TIV(HITH) um. M.H. IlnaTora
NOLL., KaHJ. TeXH. HayK

CHHA/ILEBHY
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Cexkperaps 3acearanus
Houent kadeapsr TKI'CMII,
KaH. TeXH. HAYK
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rocyaapcTseHHbIH nonurexuuyeckuii yuupepcuret (HITH) umenn M.H. Inatosa»
Anpec: 346428, r. Hoeouepkacck, PocTosckas 0., yn. [Ipocsemenus, 132,
Tenedon: (8635) 22-33-44. E-mail: siurgtu@siurgtu.ru.




