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OT3bIB BEAYLLEN OPIFAHU3ALIN

Ha guccepTaumoHHyto paboty Matosoit VipnHbl KOpbeBHBI
«OBOCHOBAHWE U BbIBOP PALUVNOHAJIbHbIX NMAPAMETPOB
TPAHCMUCCUIN TNAPOOBEBEMHbIX MPUBOJOB OCHOBHbIX

MEXAHV3MOB KAPbEPHOIO BYPOBOIO CTAHKAY,
npescTaBfeHHY0 Ha COMCKaHWe YYEHOW CTeMeHN KaHAamaaTa TEXHUYECKMUX HayK
no cneumanbHocT 05.05.06 - «l"oOpHble MaLWMWHbI»

AKTyanbHOCTb TEMbI ANCCEPTALMOHHOIO 1CCNef0BaHMS

Poccuitickaa ®efepayms no nNogTBEPXAEHHbIM 3anacaM psfa BaXHEMWMX MoJse3HbIX
TBEPAbIX MCKOMNAEMbIX, HarNpuMep, TaAKMX KakK KaMeHHbI Yrofb, Xene3Hble 1 anmasocomep-
Xauwime pyabl, 3aHMMmaeT Befyuwee mecto B CHIC v BXOAMUT B NepBylO AECATKY rocyaapcts
mupa.

3BecTHO, UYTO cerogHsA 3atpatbl Ha OypoBble PaboTbl COCTABAAKT 3HAYUTENIbHYIO
4acTb ceb6ecTOMMOCTI J06bIYM NOME3HOr0 UCKonaemoro. Hanbonbliee pacnpocTpaHeHve Ha
OTKPbITbIX FOPHbIX paboTax Noyyns LapoLeyHblil cnocob 6ypeHuns ckBauH. CerofHs
3TUM crnocobom B PP BbinonHseTca Ao 80 % Bcex 06bEMOB OypeHus. OnbIT 3KcnayaTayum
KapbepHbIX 6YpOBbIX CTAHKOB CBUAETE/NIbCTBYET, YTO CTOMMOCTb OYpPOBbIX PaboT B KPenkux
nopoaax Ha OTKpPbITbIX pa3paboTkax Konebnetca B npegenax 16-36 % oT o6Lleil CTOMMOCTH
BbIEMKMW.

[na ynyyweHuna nokasaTtenein paboTbl M NOBbILWEHUSA aBTOHOMHOCTM Y MOBWU/IbHOCTU
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MONHOCTbIO TMAPONLMPOBAHHbLIX KapbepHbIX OYPOBbIX CTAHKOB HEOOX0AMMO UMeTb A0CTa-
TOYHO HaAEXHble TPAHCMUCCUWN NPUBOAOB UX OCHOBHbIX MexaHW3MOB. [103TOMy pa3paboTKa
KOMMNMEKCca Hay4YHO-TEXHUYECKNX MEPONPUATUIA Anst 060CHOBaHMA M BbIGopa paloHanbHbIX
napaMmeTpoB TPAaHCMWUCCUIA TMAPOOOBLEMHBIX NPUBOAOB OCHOBHbIX MEXaHU3MOB KapbepHOro
OypOBOro CTaHKa SIBNSAETCA aKTyaslbHOW Hay4HOW 3adaqvein.

HoBu3Ha nccnegoBaHuii, NoNyYeHHbIX pPe3ysibTaToB, BbIBOAOB U
pPeKoMeHaaL M, chopMyIMPOBaHHbIX B AuccepTalnm

AHanUTUYeCKMN MNOJSyYeHbl 3aBUCMMOCTM CYMMApHOW ANUTENbHOCTU paboyero LuMkia
CTaHKa onpefenéHHOro Tunopasmepa OT MPOYHOCTU OGYPUMOIM NOPOAbl, KOTOpble YYUTbI-
BAKOT: BEC CTaHKa, BbICOTY FOPU30OHTUPOBAHUSA, KOSPHULMUEHT YMEHbLUEHNSA CKOPOCTU Fopu-
30HTMPOBaHMA, TNAPaBANYECKYH MOLLHOCTb, 33J4eMWCTBOBAHHYK MNPU FOPU3OHTUPOBAHUN,
BbICOTY yCTyna, Be/IMYNHY JIMHUN HAaWMEHbLLEro COMpPOTUBAEHMA MO NOAOLLBE YCTyna, Ho-
MUHA/NbHYIO CKOPOCTb BpalleHua A010Ta, Yron Hak/oHa CKBaXWHbI, ANVHY LITaHrWU, nac-
NMOPTHYIO CKOPOCTb MepeaBUXeHUA CTaHKa, YBeNMYeHne TpaeKToOpun ero ABUXeHUs 3a CUET
MaHEBPOB WM runcomeTpum paboyeid naoWagKkn, KoIPHUUMEHT UCNOb30BaHUS CKOPOCTM
CTaHKa (KO3(h(PuLUMEHT ynpaB/ieHNs) C YYETOM KBanMukaumm MalnHuCTa.

Pa3paboTaHa MHoOronapameTpuyeckas maTemMatuMyeckas MofeNb B3auMOLEWCTBUS pa-
6ounx opraHoB OypoBOro cTaHKaj-ro Turnopasmepa c 3aboem B BUAe YAeNbHON NPOU3BOAM-
TENbHOCTW. NPeACTaBNAOLWLENA COO0MN OTHOLIEHME BbICOTbI YCTYNa K NPOU3BEAEHUIO CpefHe-
B3BELLUEHHON MOLWHOCTM U ANINTENBHOCTM ero paboyero LMKna, no3sonaoLwas npu 3agaHHbIxX
TEXHO/IOMMYECKNX NnapameTpax ycTyna, KOIMYeCcTBEHHO YCTAHOBUTL B/IUAHME NPOYHOCTH By-
PUMOI MOPOAbl, KNHEMATUYECKMUX WU KOHCTPYKTUBHbIX MapameTpoB CTaHKa, W MOLLHOCTe
NpUBOLOB €ro MexaHW3MOB Ha €€ YPOBEHb.

Pa3paboTaHa cCXeMa MHOTOPEeXUMHOW rnapoobbLEMHON CY ¢ peBepCUBHLIMU TMAPO06H-
EMHBIMN PErYNUPYIOWUMN KOHTYpPaMM «HacoCbl - ABUraTenu», nepegarollas MOLWHOCTb OT
M4 k BXOAHOMY Basly MexaHM3Ma BpalleHUs [0/10Ta KapbepHOro 6ypoBOro CTaHkKa AByms
NOTOKaMW: MeXaHWUYeCKUM W rmapaBinNyecKuM.

YCTaHOBNEHO, YTO OTHOCUTENbHBIN NOTOK PXX B PK y AABYXNOTOYHOM TpaHCMUCCUM [0
20 pa3 MeHblle, YeM Yy OAHOMOTOYHON TPaHCMUCCUW B TOW K€ TOYKe. DTO MO3BOANUT Mpwu
oA4HOM M TOM gaBneHun PXX B PK yMeHbLWNTb MOLWHOCTb CUCTEMbI KOHANLNOHNPOBaHNA PXK
CY po 20,3 % B caMOM ANUTENIbHOM peXXume paboTbl CTaHKa - pexxume 6ypeHus.

AHaNNTUYECKN YCTaHOB/IEHbI 3aBUCUMOCTU 415 ONpefesieHns: BENMMUYNH 06bEMHbLIX MO-
CTOAHHbLIX rnapomMawinH CY CTaHKOB BCEX TUMOPa3MEPOB C OAHO- M ABYXMNOTOYHbLIM MPUBO-
[OM BpalleHus [on0Ta OT e€ yCTaHOB/IEHHOW MOLLHOCTM W napaMeTpa acUMMETPUYHOCTM
AmnanasoHa peryimpoBaHuUs OTHOCUTENIbHOW CKOPOCTW BpalleHus [0/10Ta, a TaKXKe BeNUUH
cymmapHoro Krz ogHo- v ABYXMOTOYHOW TPpaHCMMUCCUMM MPUBOLA BPaLLeHUs A4onoTa oT rne-
pefaTO4YHOro OTHOLIEHUA O4HOPAAHOIO NaHeTapHOro MexaHmsma n nokanbHbiX K4 rua-
paB/INYECKOW N MeXaHNUYEeCKOM KOMMOHEHT NpuBOAaA.

YcTaHoBneHo, 4to B CY 6ypoBOro craHka ¢ ABYXMOTOYHOMW TpaHCMUCCUEN npuBoAa
BpalleHns 4onoTa: B pexxume 6ypeHus pecypc Bbilwe y MawmnHbl MHI noutn B 1,5 pasa, ay
MHW 6onee yem B 21 pa3 y CTaHKOB BCeX TUNOPa3MEPOB, KaK C Hepas3BUXHOW, TakK 1 C Te-
NEeCcKOMUYeCcKoi mMayvTon.

YCTaHOBNEHO, YTO BO BCEM [fuMarna3oHe NpoYHOCTeln BYpMMOi Nopoabl yaenbHas npo-



N3BOANTENLHOCTb OYPOBbLIX CTAHKOB BCEX TMMOPA3MEPOB, KaK C Hepa3ABMXXHOM, TaK 1 C Te-
NECKONMMUYeCcKOn MayToin ¢ ABYXMOTOYHON TPaHCMMUCCUEN NPUBOAA BpaLleHus 40/10Ta Bbllle
Ha 3,8 %, YeM y CTaHKOB C OAHONOTOYHOWN TpaHCMMUCCUEA.

3Ha4YNMOCTb Noy4YeHHbIX Pe3ynbTatoB 1A HayKn 1 NMpon3BoacTBa

PeléHHble B AuccepTaLMOHHON paboTe 3afa4n CBUAETENLCTBYIOT O ITyOOKOM Hay4HO-
npakTU4yeckKom NoAXoAe aBTopa K JOCTUXEHMIO NOCTaBNEHHOWN Lenn nUccnefoBaHUs U OXBa-
TbIBakOT OCHOBHbIE BOMNPOCHI MOBbILIEHNSA NPOU3BOANTENLHOCTU TMAPOPNLMPOBAHHBIX Kapb-
epHbIX 6YPOBbIX CTAHKOB B KOHKPETHbIX FOPHO-re0/iormyeckmx ycnosumax Poccun.

HayuHble MONOXXEHMSA XapaKTEpPU3ylT MNOCTaBIEHHYK B AMCCEpPTaLUMOHHON paboTe
nNpo6aemMy Kak CTPOro Hay4YHyH W akTyasibHYH W CBUAETENbCTBYHOT O KOPPEKTHOM MOAX0A4e
K €8 MOHUMAHUIO N PELLEHUIO.

B paboTte 0606LWEH Kpyr 3agad, CBsi3aHHbIX C pa3paboTKO MHOronapameTpuyecKon
MaTeMaTUYEeCKOW MoAenn B3amMOAenCcTBMA paboumx opraHoB 6ypoBOro ctaHka c 3a60em B
BUAE €ro yaenbHol Npon3BOAMTENbHOCTU, OT/IMYAKOLLEACS YYETOM TEXHOMOMMYECKUX napa-
MeTpoB OTPaboTKM yCcTyna, NPOYHOCTU 6YPMMOI NOPOAbl, KNHEMATUYECKNX, KOHCTPYKTUB-
HbIX 1 CUNOBbLIX MapaMeTpoB MPUBOAOB OCHOBHbLIX MEXaHN3MOB OYpPOBOro CTaHKa.

PeKoMeHAaLmMn Nno UCMo/ib30BaHWI0 Pe3ynbTaToB U BbIBOAOB
nccnefoBaHuniA, NoMyYeHHbIX B AUCCEPTALMOHHOW pa6oTe

OCHOBHble pe3ynbTaTbl AMCCepTaLNUOHHON paboTbl HawAW NPUMEHEHWE B MIaHOBbIX
Hay4YHO-TEXHMYECKMX pa3paboTkax 2017-18 rr. KOHCTpyKTopckoro otgena OO0 «W3-
KAPTOKC wum. M. I'. KopobkoBa», KOTOPbIM MPUHATHLI Cedyrouine pesynbraThbl:

* TexHu4yeckue TpebOBaHMSA Ha NPOEKTMPOBAHME M CO3[4aHNe CUTOBON YCTAHOBKM C BYXMO-
TOYHOM TpaHCMMKCCUEN NpMBOLA BpalleHMs [0/10Ta AN TUNopasMepHOro psga oTede-
CTBEHHbIX OYPOBbIX CTaHKOB 6/104HO-MOAY/IbHOW KOMMIEKTaLNK;

* VHXXeHepHas MeToAuKa pacyeTta v Bblbopa pauoHanbHbIX NapaMeTpoB TPAaHCMUCCUIA TU-
POOOBEMHbBIX NPUBOAOB OCHOBHbIX MEXAHM3MOB KapbepHOro 6ypoBOro CTaHKa.

lMony4yeHHble B paboTe BbIBOAbI W pe3y/ibTaTbl PEKOMEHAYHOTCA K WMCMOJb30BaHUIO

Takxxe B OAO «Pyaropmai», OAO «KapnMHCKUI MallMHOCTPOUTENbHbIN 3aBofa», OAO

«By3yNyKTHKMaLL» M aHaNOrMYHbIX OpraHn3aLmax npyv CoBepLUIeHCTBOBAHMUN U pa3paboTke

KapbepHbIX 6YPOBbIX CTaHKOB.

3ameyvaHua Mo guccepTaunoHHON paboTe

1 Ha Hall B3rnsj HeyaauyHo BblGpaH TEPMUH «Be3pecypcHas MeTanIoKOHCTPYKLUS MayThbl»
(cTp. 43 guccepTaLun) NOCKObKY PECYpC MauThl ONpeaenseTcs He TONbKO eé NOMHOW pas-
FPy3KOl/i OT PeakTUBHOFO KPYTALLEro MOMEHTA, HO M APYrMMM (hakTopamu, Hanpumep,
HaKOM/IEHNEM YCTaNOCTHbIX HaMpPSXKeHWA 0T NepruoanYecKoi N3rnbHoi geopmManm npu
nepeMeLeHNN cTaHKa B TPAHCMOPTHOM MOMOXEHWU, KOPPO3nein 1 ToMy nogo6HOoe.

2. OTCyTCTBYET aHaNn3 B3aUMO/ENCTBMS 6YPOBOro CTaHKa C BbIEMOYHO-MOTPYy30UHbIM 060-
PY[OBaHMEM B TEXHONOTMMYECKOM MOTOKE MalUWH, 06pasyloLiX KOMMIEKC, onpeaensio-
WM HaKTOPOM KOTOPOTO SIBNSIETCA NPOLECC NOAroTOBKM FOPHOWM MacChl K BbIEMKE.
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3. Ha Haw B3rnag 1-n n 5-in BbIBOAbI NO MEPBOM rNaBe ABNAKTCA AOCTAaTOMHO TPUBMANb-
HbIMW.

4. He sicHo, noyemy B hopmyne (3.78), npmuBeAEHHONM Ha cTp. 122 auccepTaunmn, oTCyTCTBYeT
OTHOLWEHME [aBNeHWUA B Perynnpyrowmnx KOHTypax OAHOMOTOYHON W ABYXMNOTOYHOWN
TPaHCMMUCCUIA, NOCKOMbKY AN NoAAep)KaHus O4MHAKOBOro KpyTAWEro MOMeHTa Ha [o-
NOTE 3TO OTHOLUEHWE LO/MKHO 6bITb 06PaTHO MPONOPUNOHANIBHO BeIMYMHE, NPUBEAEHHOWA
B BblpaxeHuu (3.74) (ctp. 121).

5. B paboTe NnpnBOANTCS ONmMcaHue Naa3sMeHHOro, 31eKTPornapaBInyeckoro, XMMMYecKoro,
B3PbIBHOI0 CMNOCO60B paspyLlleHns, 04HaKO He NpeAcTaB/ieH CPaBHUTENbHbIN aHaNn3 3TUX
CNoco60B MO CPaBHEHUID C MEXaHUYECKUM.

6. B gucceptayoHHOM paboTe He COBCEM AICHO, MO KaKOMY MPUHLKUNY paboTatoT nponopuum-
OHa/lbHble CUCTEMbI YNpaBeHNs HaCOCOM M rMAPOMOTOPOM (MO0 yNpaBieHNIO AaB/eHneMm,
nogadveir, KOMOGMHNPOBAHHbLIM CMOCOO0M, PerynsiTopoM MOLWHOCTM) U KaK OHW cornacy-
HOTCS MeXAay CO6O0M.

7. MponopunoHasbHble CUCTEMbI YNpaBfeHUs HacocaMy U rMApoMOTOpaMu CUUTalOTCA [0-
BOJIbHO AOPOrMMN N ANsi UX 06CNYXKMBAHUSA M HACTPOWKKM TpebyeTcs 60nee BbICOKOKBA/IN-
(hmyuMpoBaHHbIA nepcoHan. icxoas M3 3Toro, He ACHO, Moyemy Heo6XoaMMO OAHOBpe-
MEHHO MCNOo/b30BaTh U PEryIMPYeMblil HACOC N PerynnpyemMblii rTMgpoMoTop, a He UCMNOJib-
30BaTb TONbKO Of4HY NPOMOPLUOHANIbHYIO CUCTEMY.

3akK/yeHune

O3HaKOMMBLUUCL C AuccepTayuein n martepyanaMmy no nNpakTUHECKOMY WCMNOJb30Ba-
HUIO €€ pe3ynbTaToB, MOXHO 3aKNUYNUTb, YTO AuUccepTauma ABNSETCA 3aKOHYEHHOM Hay4HO-
nccnefoBaTe/ibCKon paboToi, B KOTOPOM fiaHO HOBOE peLLeHMe aKTyalbHON Hay4YHOW 3a4aun,
COCTOSILLEN B MOBbIWEHUA YAENbHON NPON3BOAMUTENBLHOCTM GYPOBOro CTaHKa, aKCnayaTupy-
tOLLLerocst B pas/iMyHbIX FTOPHOTEXHUYECKMUX YCNOBMAX 3a CYET nepefayn MOLLHOCTU OT ero
NepBUYHOIO ABUraTens K BbIXO4HOMY Basy TpaHCMUCCUM NPUBOAA BPaLLleHUs 4on0Ta 4BYyMS
NOTOKaMN MeXaHWYEeCKUM W TMAPaBANYECKUM.

Mo cBOMM 3afa4yaM, COAEPXKaHUI, HayYHO-TEXHNUYECKOMY HanpaB/eHUIO, BbIMOMHEH-
HbIM MCCNefoBaHMAM npeacTaBneHHas Matosoi W. KO. guccepTauus cOOTBETCTBYET creuu-
anbHocTn 05.05.06 - «["OpHble MalLNHbI».

HoBble Hay4Hble pe3ynbTaTbl, NOMYYEHHblE AWCCEPTAHTOM, MMEKT CYLLECTBEHHOE
3HayeHue ANs HayKW M NPaKkTUKW. BbiBOAbI Y peKOMeH4aunmn 40CTaTouHO 060CHOBaHbI.

B uenom gucceptaunoHHasa pabota Maroson N. HO. Ha TeMy «O60CHOBaHME U BbIGOP
payMoHanbHbIX NapamMmeTpoB TPAaHCMUCCUIA TMAPOOOBLEMHBLIX MPUBOAOB OCHOBHbIX MEXaHMU3-
MOB KapbepHOro 6ypoBOro cTaHka», npefcraBfieHHas Ha COMCKaHMe YUYEHOWN CTENeHN KaHam-
fata TeEXHUYECKMX HayK, BbIMOJIHEHA Ha BbICOKOM HayYHOM W MEeTOAMYECKOM YPOBHE, fA3blK
N CTU/b TEKCTOB AMccepTaunmn n aBtTopedepata cCOOTBETCTBYET M. 9 MON0XKEHMA O NPUCYXK-
AEHUN YYEHBIX CTEMEHEN.

MmeroLimecs 3aMevaHnsi He CHUXKAKT HAYYHOro M NPakTUYeCcKOro 3Ha4YeHus guccepTa-
LUMOHHONM paboTbl M He BAUAKT Ha HOBM3HY M 060CHOBAHHOCTb 3allMLLAEMbIX Hay4HbIX MO-
NOXeHWA. ONy6/IMKOBaHHbIE CTaTbM MOMIHOCTLIO OTpaXKatoT pe3y/ibTaTbl BbINOMHEHHbIX UC-
cnepoBaHuii. ABTopedepaT B NOTHON Mepe OTpaxkaeT Hay4Hble MOMIOXEHUA U COAepXKaHue
auccepTauun.



[uncceptaymnoHHas pabota MAToBo MpuHbl KOpbeBHbI 0TBEYAET BCeM TpebOBaHUAM
BAK, npegbaBnsemMmblM K KaHAUWAATCKUM gucceptaunsam, a eé aBTop 3ac/y>XuBaeT NpUCyXx-
[lEHNS eMy YYEHOM CTeneHW KaHAamaata TEXHUYECKUX HayK no creumnanbHoctn 05.05.06
«["OpHble MaLLUHbI».

OT3bIB Ha guccepTauunto 1 aBTopedepart 06CYXAEH Ha 3acefaHnN Kahepbl FOPHbIX Ma-
LWMH M KOMMJIEKCOB rOPHOro UHCTUTyTa ®rb0Y BO «Ky36acckuii rocyfapCTBeHHbIN Tex-
HUYECKWNIA YHMBEPCUTET UMeHN T.®D. NopbaueBa» «17» anpena 2016 r. npotokon Ne 17.

lNpencepatens 3acefaHns
npodeccop Kadeapbl rOPHbIX MalIMH N KOMM/IEKCOB,
rOpHOro MHcTuTyTa Kysl'TY,

[-p TeXH. HayK, AOLEHT Bysinuu MeHHagnii JaHnnnosuny
CekpeTapb

LOLUeHT Kadeapbl

KaH. TEXH. HayK, OOLEHT KysHeuoB Bnagumunp BceBoniogoBuy



