OT3bIB O®PUIIHAJIBHOT'O OIIITIOHEHTA
Ha aucceprauuio MacnakoBa Hukutel CepreeBuya
«O60cHOBaHME U pa3padoTKa METO/a MOBBIIIEHNS TEXHHYECKOM TOTOBHOCTH

IIPH 3KCIUTyaTalUy MIOrPy304HO-A0CTaBOYHBIX MAIMHY, NPeACTaBICHHON

Ha COMCKaHHE YYEHOH CTEeNeHH KaHAUAaTa TeXHUYEeCKUX HayK 10 ClelHuaaIbHOCTH
05.05.06 — «I"opHble MaLLIUHBI»

AkTyajbHOCTB. [Ipnobperenue 3apybexHoOli rOpHOH TEXHUKH POCCUHCKUMH
rOPHO/OOBIBAIOIIMMHY  NPEANPUATUAMU IO3BOJISIET, B HEKOTOPOH CTeleHH,
MOBBICUTH BBIITYCK I'OTOBOIO MMPOAYKTa — aNNaTUT-He(PEITMHOBOIO KOHIIEHTpaTa, HO
BEeAET K JOCTAaTOYHO BBICOKMM DKOHOMMYECKHM IOTEPSM B  YCIOBHAX
He3(PEKTUBHOMN CHCTEMBI pEMOHTHOTO 00CTYKUBAaHHSI TOPHBIX MAIIIKH.

ABapuiiHble OCTAHOBKH, CBSI3aHHbIE C BBIXOJIOM M3 CTPOS Y3JIOB M arperatos
UMIIOPTHOM TEXHMKH, JJIUTENbHbIe MPOCTOHM B OXHJIAHWH IMOCTAaBKH 3aIlacHbIX
yacTed W Hed(PQPEKTUBHbIE TEXHOJOTHH WX H3TOTOBJIEHHS Ha HMEIOLIEMCs
CTaHOYHOM I1apKe, KOTOpBIH He obecredynBaeT HeOOXOAMMBIE MapaMeTpsl AeTaei
MOJATBEPKAAIOT  MOTPeOHOCTh  pa3pabOTKH  MPOTPECCHBHOM  TEXHOJIOIHH
MEXaHHYeCKOW 0OpaboTKH JeTaneil, MO3BOJSIOLIEH CYIIECTBEHHO IIOBBICHTH
KO3(Q(HUIHMEHT TOTOBHOCTH MAallHH M 3()(EKTHBHOCTH CHCTEMBI PEMOHTHOTO
00C/Ty)KMBaHUs TOPHOU TeXHUKH, B Y4CTHOCTH, IIOIPYy3049HO-0CTABOYHBIX MAILIHH.

Taxkum obOpasom, Tema uccnenoBaHus, €€ Lejb U 3aJa4H SABJIAKOTCS BeChMa
aKTyaJbHbIMH KaK B HAy4YHOM, TaK U YUCTO [IPUKJIAJIHOM aCIEKTe.

Huccepranuss u3noxeHa Ha 169 crpaHMUax MAaIIMHOMMCHOTO TEKCTa M
BKJIFOYAeT BBE/ICHUE, YEThIPE IJIaBbl, 3aKIIOYEHHE, CITMCOK JTMUTEPATypPhbl U YEThIpE
npunoxeHus. CTpykTypa paboThl BIIOJHE JJOTHYHA:

® pacKphIBaeTcs aKTYallbHOCTb UCCIIeJOBAHUS (BBeaEHHE),
HUACHTU(PULMPYIOTCS 00BeKT (morpy3o4Ho-10cTaBOYHbBIE MalIMHBbI,
akcrtyarupyemele B ycinoBusx OAQO «Anmatur») W TNpeaMeT MCCiedoBaHUs
(HazIeXKHOCTh MOTPY304HO-A0CTABOYHBIX MALIHH);

® NPUBOJUTCA NOJAPOOHBIA aHAIM3 W3rOTOBJIEHMs 3amacHbIX 4Yacted B OAO

((AI'IaTI/IT)), BKJIFOYAKOILIMH 0630p TEXHOJIIO'HYECKHX CpPEeACTB MEXaHH3aluH,



NPUYMH HU3KOM HaJEKHOCTH IKCIUTyaTallMd IMOrpy304HO-J0CTaBOYHBIX MallHH H
3} (HeKTHBHOCTH H3rOTOBJIEHHS 3aMlaCHBIX YacTel CBOUMH cUilamMH (riasa 1);

® pacKpbIBAeTCS CYIIHOCTh HCCIEJOBaHUA Yepe3 OOOCHOBaHHME M BbIOOD
CTpaTerdy yIpaBJjeHHs 3aracaMd Ha OCHOBe MPHHIMIIA «TOYHO BOBPEMS» s
caMoobecIieyeHHsT 3alacHBIMH YacTAMM NPU PEMOHTE MOrpy3049HO-I0CTaBOYHBIX
MallKH, yCTAHABIIMBAIOTCA OCOOBIe TpeOOBaHMSA M YCIIOBHA BbIOOpa HMCTOYHHKA
[ONOJHEHNS 3alacHBIMM 4YacTIMH ¢ KOHTpOJIEM BeJIMYMHBI HX 3aIacos;
MPUBOAUTCS AJITOPUTM (HOPMHPOBAHHS MPOrpaMMbl BhIIYCKa 3alacHbIX YacTei
IpH YCIOBHHM TIEPeBOOpPY)KeHHUs (MOJEpHU3ALMH) CTAHOYHOIO IapKka H
onpejieieHHe 0coOBIX TpeOOBaHUI K ero UCIOJIb30BAHUIO (ry1aBa 2);

e TpHUBEIEHBI pe3yNbTAaThl MCCIIEIO0BAaHUA TEXHOJOTHYECKHX I0Ka3aTeseH,
BBIOPAHHOTO CTAHOYHOTO OOOpYIOBAaHUS C HHTEPAKTUBHONW KOMIIBIOTEPHOM
CHCTEMOM YIpaBJICHUA; UCCIIeIOBaHa CTENEHb BIUSHUSA MHTEPAKTHBHON CHCTEMEI
yrnpaBieHWss Ha TOYHOCTh MapaMeTpOB U CTPYKTYPY ILUTYYHOI'O BPEMEHH IIpH
00paboTke JeTaneil; MpUBeIeHbl METO/IbI OLIEHKH KauecTBa W3rOTOBJICHHUs JleTalei
Ha YHUBEPCAJIbHBIX CTAHKAX C MHTEPAKTUBHON CHCTEMOH yIipaBieHus (rjasa 3);

® [Ipe/ICTaBJIEHO 000CHOBaHHE 3¢ (HEeKTUBHOCTH camoobecrneyeHus
3aMacHbIMH 4acTsAMH, BKJIIOYarolLlee pe3yJbTaThbl MaTeMaTH4YECKOIro
MOJENMPOBAaHMA, YCTAHABIMBAIOLIEr0 B3aUMOCBS3b KayecTBa H3rOTOBJICHMS
3alMlacHbIX dYacTed ¢ KO3((HUIHEHTOM TOTOBHOCTH; MPHUBEJACHO CpaBHEHHE
3GheKTUBHOCTH  camooOecrieyeHUss  3alacHbIMM  4YacTAMM C  HMHBIMHU
JIOTHCTHYECKHMH BapHaHTaMH MX IOCTaBKH (rjaBa 4);

O60CcHOBAHHOCTH HAYYHBIX MOJOKeHHH, BbIBOJAOB H PeKOMEHJalHM
MOATBEPXKAaeTCsl JOCTATOYHOW CXOJAMMOCTBIO pe3yJIbTaTOB MCCIIEIOBaHUN C
GaKTHYECKMMH JaHHBIMH JEHCTBYIOILEro MPeANpHATHS, TOCTATOUYHBIM 00BEMOM
IKCIIEPUMEHTAIBHBIX ~MCCIEAOBAHMM, KOPPEKTHBIM IIPUMEHEHHEM METOJOB
MATEMaTHYeCKOro  MOJEJIMPOBAaHMS W AHAIUTHUYECKUX  pacué€ToB,  YTO
OATBEPIKICHO AKTOM BHEJPEHHS pe3y/IbTaTOB AUCCEPTALIHOHHON pabOoTHI.

JieMeHTbl HAY4YHOH HOBHM3HBI JMCCEPTALIMOHHONW paboThl COMCKATes

IIPOABJIAKOTCS B PCIICHHUH pAda MOCTaBJICHHBIX 3aJa4. Takoi noaxon, BO-IIEPBLIX,



HalleJIMBaeT Ha BBIPA0OTKY KOHKPETHBIX M JJOCTATOYHO 3(PEKTHBHBIX PELICHHH H,
BO-BTOPBIX, OPHEHTHPYET, YTO HEMAaJOBaXXHO, Ha TpeOOBaHMs, NpelbABIsAEMbIe
peIHOYHOW cpeaol. Jlnd moATBEpXKIEeHHs TNPABOMEPHOCTH TaKOro IMOAXoAa
COMCKATeJIb YCTaHABIMBaeT B3aMMOCBSA3b MEXJy HHTETpaJbHBIM IOKa3aTelieM
HAJIe)KHOCTH MAIIMH — KO3()PHUIIMEHTOM rOTOBHOCTH M Ka4yeCTBOM H3IOTOBJIEHHS
3aMacHbIX 4YacTeil, KOHTPOJUPYEMbIM B MPOLIECCE UX M3IOTOBJIEHHS MOCPEICTBOM
pa3paboTaHHOW METOIUKH.

Tax>xe MpaBOMEPHBIM SBIISIETCS BEIOOP CTpAaTErdH YIpaBleHHS 3aM4acTsIMH, B
OCHOBY KOTOPOTO TIOJIOXKE€H TPHHLMIT «TOYHO BOBpPEMs», YTO IO3BOJISET
(GopMHpOBaTE INPOrpaMMy BBIMyCKa 3amacHbIX YacTell MO pa3paboTaHHOMY
QIrOPUTMY C YYE€TOM MOHHTOPHHIA TEXHHYECKOTO COCTOSIHUS — 00OBeKTa
UCClIeIOBAaHUS — MIOTrPY304HO-10CTABOYHBIX MAILIKH.

InaBHoHi  HAay4yHO#Hl  HeHHOCTBIO  paboThl  sABIsETCs  pa3paboTka
MaTeMaTH4YeCKOW MOJeNH B3aMMOCBS3M  KadecTBa  3allacHBIX YacTed ¢
KO3 PHUIIMEHTOM TOTOBHOCTH U CyMMapHBIMHU 3aTPaTaMH.

IIpakTH4eckoe 3HAaYeHHe [HCCEPTALIMOHHOW pPabOThl 3aKIIOYAeTCs B
pa3paboTKe TEeXHOJIOMA HM3rOTOBJIEHMs 3alacHbIX YacTed i PEMOHTHOIrO
06CITy’)KUBaHHS TTOTPY309HO-IOCTABOYHBIX MAIlIMH, pealn3yeMoil Ha Oa3ze CTaHKOB
C MHTEPAKTUBHON CHUCTEMOM YIpaBJieHHUs, YTO MO3BOJAET MMOBBICUTh TOYHOCTb MX
U3rOTOBJIEHHS M, COOTBETCTBEHHO, OOecre4YuTh TpeOyeMblii KOod(pGhHUIMEeHT
TOTOBHOCTH T€XHHUKH.

JIuyHbIH BKJIAA aBTOpa COCTOUT B CaMOCTOATENbHOM IIPOBENCHHH
IKCIIEPUMEHTAIBHBIX HMCCIIEJJOBAaHUH, aHalu3e M OLEHKEe WX pe3ylIbTaros,
pa3paboTKe METOAMKH KOMIUIEKCHOM OLIEHKHM KauecTBa M3TOTOBJICHHS 3alacHbIX
yacTeid, pa3paboTke TMpoeKTa peaju3alMyd  TEXHOJIIOTMH  OIEPATUBHOIO
W3rOTOBJIEHUs] 3alacHBIX YacTel, BKJIIOYEHHOIO B IIPOrpaMMy TEXHHYECKOI'O
nepeBoopyskenus npeanpustusi KO OO0 «MexaHuk» (I. AaTUTHI).

AHanu3 (akTHYeCKHX TIOKa3aTejedl IpPOMU3BOJCTBEHHOHM M TEXHUYECKOM
9KCIUTyaTallid MOrPY304HO-J0CTABOYHBIX MAIIMH B PeajlbHOM PEXKHUME BPEMEHH,

IMO3BOJIMJI COHCKATEeJIIO IIOJNYYHUTH Ppsj MPaKTHYECKHUX BbIBOJOB. B wyacTtHOCTH



YCTAHOBNIEHO, YTO TpPUMEHEHHe YHHBEPCAJbHBIX CTAHKOB € HMHTEPaKTHBHOH
KOMITBIOTEPHOM CHCTEMOM yIpaBiieHHs I M3TOTOBJEHMS 3allaCHBIX YacTeH
[I03BOJISIET MOBBICUTH YPOBEHb kadecTBa Ha 20-25% 3a cyeT MOBBILICHUS TOYHOCTH
o6paboTku jaeTanedl Ha 65%, COKpAaTHTB IITY4HOE BpeMs Ooiee, 4eM B 2 pa3a u
CHHU3MTH MPOIEHT Opaka 10 ypoBHs Huxke 1%.

PesysbTaThl HCCITEI0BAHMS U3JIOKEHBI B IPECTABICHHBIX MyOurKkauax. Mx
cofep)KaHHe, HA Hall B3MUIAA, COOTBETCTBYeT TeMe JMCCEPTALMOHHOrO
HCCIIeI0BaHus.

JuccepralMoHHass paboTa M3/I0KeHa B HAay4YHOM CTHJIE, COIEPXKHT
HeoOXONMMBIE  WUIIOCTPAlMH, Tabuuusl M MaremMaThyeckue  (opMylIbl.
Heo6Xx0quMo, B YaCTHOCTH, OTMEHHTh XOPOUIYK HArisAHOCTb TMpeACTaBJICHHA
pe3ylbTaToOB  HCCIEJOBaHHH, HHOOPMATHBHOCTb IPUBEACHHBIX CXEM U
AJITOPUTMOB.

O6ocHoBanKe 3(HEKTHBHOCTH caMooOecreYeHus 3anacHbIMU YacTAMHU IpH
PEMOHTHOM OOCITY)KHBaHHH TOTPY304HO-IOCTABOYHBIX MaLIMH Ui YCIOBUH
NpeANpUsTHs  SABISETCS ~ 3aKOHOMEPHBIM ~ HTOrOM  JMCCEPTalHOHHOrO
HCCIIeIOBAHUS.

ITo quccepTallHOHHOM paboTe UMeeTcs Ps/l 3aMeYaHUK:

1. Heas pa6orsl (cTp. 7, Anc.).

B u30keHUM Lead paboThl ClIe0BaI0 YIOTPEOUTh TEXHUYECKHH TEPMHUH —
«COKpallleHHe» BMECTO TePMUHA «yMEHBILIIECHHE.

2. Hayunbie nosioskenns 2 u 3 (crp. 8-9, [luc.).

CTHIb W3JI0KEHHMs HAy4dHBIX MOJOXKeHUH (2 M 3) KOppECHOHIAHPYETCs.
Pa3zHuIa JHIIL B TOM, YTO B IIEPBOM ClIydae «...CBSi3b Ka4yeCTBA HU3rOTOBICHHA
3a1aCHBIX YacTel ¢ KO3 @HIIMEHTOM N'OTOBHOCTH M CYMMapHbIMU PacXOAaMH...»
UMeeT Ha3BaHWE MATeMATH4YEeCKOW MoJesH, a BO BTOPOM — 3aBHCHMOCTH, «...
MO3BOJISIONIEH  ODOCHOBaTh  HauOoyiee  PALMOHAIBHYKO  JIOTHCTHYECKYIO

cucTeMy...». HackoibKo KOPPEKTHO TaKoe H3NI0KeHHe?



3. Ctp. 16-22, /Inc.

ManuiHe moapo6GHo u3noxkeH naparpad 1.2, BKIoyaromui, B 001Iei 4acTH,
KOHCTPYKTHBHbIE ~OCOOEHHOCTH M  KOMIIOHOBKY TEXHMYECKHX YCTPOHCTB,
SKCIUTYyaTUPYEMbIX Ha TPEANpUATHH. ABTOpPY CJeOBaJO CJelaTh aKUCHT Ha
AMHAMMKE OTKA30B IIOrPY30YHO-J0CTABOYHBIX MallMH M HX 3JEMEHTOB IpH
YCJIOBMH HX OKCIUTyaTaldd B 3HAKOIEPEMEHHbIX AWHAMMYECKMX Harpyskax H
0TOOpasuTh 3TO rpaduuecKu.

4. Ctp. 36, n. 2.2.1, {uc.

dopmynupoBka (pasbl «PaccMoTpuM paboTy TakOH CTpaTerHd ...» —
HexoppekTHa. CTpaTeruto, Kak NpaBHjIo, NPHHUMAIOT, a 3aT€M OLEHUBAIOT €€
3¢ PEKTUBHOCTb.

5. Crtp. 48, n. 2.2.4. 1. 4, /Iuc.

ABTOp YTBEpKJAaeT, YTO NPOH3BOAHTEJbHOCTH (?) pabOTBl HCTOYHMKA
MOTIOJIHEHHWST 3allacHBIX YacTed JO/HKHA COOTBETCTBOBATh HHTEHCHBHOCTH
OTKA30B  TOrPY304YHO-JOCTABOYHBIX  MAallMH.  YTBEPXKIEHHE  CIIOpHOE.
[IpeanpusiTie, B 4YacTHOCTH Cilyxk0a IJIaBHOIO MeEXaHWKA, 3aUHTEPECOBaHa B
npoduIAKTHKE OTKA30B U YBEIMYEHWH MEXPEMOHTHOro nepuoza. Otkas, Kak
clydaiiHas M HEMpOrHO3MpyeMas BeJIHYHMHA, CONPOBOXKIAeTcs, B OOJBIIMHCTBE
cllyyaeB, paspylCHHEM COIpPATaeMbIX [eTaledl W CHHKEHHEM pecypca BCEero
Mexanusma. CienoBaTelbHO, HEOOXOJUMO T'OBOPUTH O CBOEBPEMEHHOH 3ameHe
JIeTaly 1O pe3y]bTaTaM MOHHTOPHHIA TeXHHYECKOTO COCTOSHMS MAIIWHBI (y37a,
arperara), IIp¥ 3TOM 3aTpaThl HA PEMOHTHOE 00CITyKHBaHWE HAXOIATCS B paMKax
PEMOHTHOTO OrO/KeTa.

6. Ctp. 67, n. 3.1.1 — crp. 79, n. 3.1.2, /Inc.

Marepuai, M3JIOKEHHbIH B JaHHBIX maparpadax HOCHT, B OCHOBHOM,
omMcaTenbHBIM Xapakrep. HeobGxoaumo Obito OBl yKa3aTh XapakTepHbIe
0COOEHHOCTH CTAHOYHBIX CHCTeM (B TaOJMYHOM BHIE) U OTMETHTh, HACKOJBKO

OHH KOPPECTIOHIUPYIOTCS ¢ TpeGOBaHUAMH KBBIABHHYTHIMIY B 11. 2.2.4 (cTp. 51).



7. Ctp. 119, [Inc.

ABTOp nonaraer, uro «3¢p¢pexkruBHoctb cucrembl TOUP xapaktepusyercs
NPOIYCKHOM cnocoOHocThio». Tak au 310? DddextuBHOCTh cucteMbl TOuP
onpezenseTcss Kak pe3yabTaT (KOJIMYECTBO MPOU3BOJUTEIIBHBIX 4YacoB pabOThI
NOrpy304YHO-TPAHCIIOPTHBIX MalllMH) K 3aTpaTtam (obOecrnieyeHue 1 MaliMHO-4aca
roroBHoctv). Bapuant wu3noxenus: «Cuctemy TOuP uenecoobpasno
XapaKTeprU30BaTh C NO3ULIKUHU €€ MPOMYCKHON CITIOCOOHOCTH. . .»

3akiouenne. Hecmorps Ha yka3aHHble HETOYHOCTH M 3aMe4yaHUs
JMccepTalliM, BbIIOJIHEHHass pabora  sIBJAsSETCS  3aKOHYEHHBIM  Hay4YHbIM
UCCJIEIOBAaHUEM, COOTBETCTBYET macnoptry cneuranbHoctu 05.05.06 — «l'opHble
MalllUHb» U oTBeuvaeT TpedboBaHusIM BAK PO, npenpsBiseMbM K KaHIUJIATCKUM
aucceprauusiM, a e€ aBtop, MacnskoB Hukura CepreeBudy, 3aciyXHBaer
OPUCYXKJECHUS] €My YUYEHOW CTeNeHW KaHJIWJaTra TeXHUUYECKHUX HayK IO JaHHOU

CIICIMAJIBHOCTH.

OduunanbHbIii ONMOHEHT
JIOKTOp TeXHUYECKUX HayK, INIaBHbIA HAYUYHbIH COTPYIHHUK

YensbuHckoro ¢unuana MHcTUTyTa rOpHOro Jiesia Y palbCKOro OTAesIeHus
Poccutickoit akanemuu Hayk (UO UT'J] YpO PAH)
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