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1. HosicHuTEJIbLHAA 3alIHCKA

1.1. BerynurenbHble WCIBITaHHA B aCHUPAHTYPY NPEAHA3HAYCHBl I
OTIpe/IeNIeHHs] TEOPETUYECKOH U TIPAKTHYECKOH MOArOTOBIECHHOCTH MarucTpa il
CIIEIHATICTA K BBINOJHEHHUIO TPOPECCHOHANBHBIX 3a/aY.

1.2. TlporpamMma OXBaTHIBAa€T BOMPOCHI IO KOMIUIEKCY AUCLHIUIMH,
HU3y4aeMbIX B npefeaX MOATOTOBKM MarkcTpa IO HalpaBlIeHHUIO 15.04.05
«KOHCTPYKTOPCKO - TEXHOJOrHYecKkoe 0OecleyeHHe MAaIlHHOCTPOUTENBHBIX
NPOU3BOACTBY M Haubojee COOTBETCTBYIOIIMX NpOrpamMme  aclMpaHTypEl
«MaIIMHOCTPOEHHEY», COOTBETCTBYIOIIHE YPOBHIO 3HAHHH MaruCTparypsl, 3HaHHE
KOTOPHIX HEOOXOAMMO Ui MOCIHEAYIOIIero OCBOCHHA MMCLMILUIMH MPOTpaMMBbI
acIHpaHTypsl. B mpormecce 5K3aMmeHa, MOCTYNAIOIIME NOJDKHBI MOKasaTh CBOIO
II0JIrOTOBIIEHHOCTD K MIPOJOJDKEHHUIO 00pa30oBaHus B aCIIUPaHTYypeE.

1.3. ITocTynaromui JOJKSH 3HaTh:

O6nactn Hccnenosa}mﬁ:

— TOBBIIEHHE  9KCIUTYaTAaMOHHBIX  XapaKTEPUCTHK  00OpYyHOBaHHS,
peXXyLIero MHCTpyMEHTA.

— COBpEMEHHOE COCTOSHHE M IpOOIeMbl CTAHKOCTPOUTENBHOH OTpaci,
HHCTPYMEHTAIBHON NPOMBIILICHHOCTH.

— IlepcHeKTHBEI ~ KCHOJNB30BAHMA  KOMIIO3UIMOHHBIX — MarepuaioB B
TEXHOJIOTHAX M3TOTOBJICHMS JJIEMEHTOB O0OpPYIOBaHMS, pPEXYILIEro
HUHCTPYMEHTA.

— HoBble MaTepHanbl, BIHSHHE HX CTPYKTYpHl Ha TEXHOJIOTHYECKHE H
IPOYHOCTHBIE CBONCTBA CILIABOB.

— CucreMBl ~ MHCTpyMEHTalbHOro  ofecredyeHus  NpOU3BOACTBA B
MAIIMHOCTPOEHUH: KIIaCCH(UKALIU, THIIBL.

— ABTOMAaTH3MpPOBaHHOEe O00OpyJOBaHME Il  PA3MMYHBIX  METONOB
00paboTKH.

— O6opyaoBaHue I KOHTPOJIA ¥ HACTPOHKU HHCTPYMEHTOB.



— Pone  TexHonoruit GU3NKO-TeXHHUYECKOH 0OpaboTKH B MOBBIIICHHH
KadyecTBa 000pyHOBaHUs, HHCTPYMEHTOB.

— Ou3KKO-TeXHUYECKHEe MeTOAbl 00pabOTKM MaTepHalioB: TEeXHOJIOTHH,
¢u3nyecKas CyIHOCTh, 000pyaOBaHME.

— OcobexrocTH IIPOEKTHPOBAHMs CTaHKOB JJII  CBEPXCKOPOCTHOM
ob6paboTku

— TexHonoruyeckue MNpolecchl, obecrneynBaronie MOBBIIIEHHEe KayecTBa
U3ENHA U CHUXKEHUE UX ce0eCTOMMOCTH.

— MaremaTH4yeckoe MOAETUPOBaHUE MIPOIECCOB, BOHUKAIOIIUX B IIPOILIECCE
M3TOTOBJIEHUS JeTaleil;

— CoBepIIeHCTBOBAHUE CYILECTBYIOIIUX M pa3paboTka HOBBEIX METOOB
00paboTkM U COOpKM C LENbIO IIOBBIIICHHUS KadecTBa H3JEIHi

MallIMHOCTPOCHHS U CHUIKCHHUS ce0EeCTOMMOCTH UX BBIITYCKA.

2. HOpﬂIlOK HPOBE€ACHUA BCTYIIHTECJIBbHOI'O HCIIBITAHHUSA

2.1. BcTynurenbHOe WCHBITAHHE (9K3aMe€H) IIPOBOOUTCS YCTHO IIO

3K3aMeHallMOHHBIM OUIIeTaM.

2.2. Dx3aMeHallMOHHbIe OMJIETHI BKJIIOYAIOT B ceOsi 3 Bompoca M3 pa3HBIX
TEM.

2.3. Bonpocsl COOTBETCTBYIOT COAEPIKAHUIO BCTYNUTENHHOTO UCTIBITAHHS.

2.4. Bpewms omnpoca B ycTHOH ¢opme — 20-30 MuUHYT.

3. CoaepxaHue BCTYNUTEIbHOrO HCIIBITAHUS

3.1. Moayab: «3HauyeHHe MeEXaHHYECKHX H (PHIHKO-TeXHHYECKHX
MEeTOJ0B 00pabOTKH B COBPEMEHHOM MALIMHOCTPOEHHHY.
Conepxanue CIENMaTbHOCTH, NMPOOIEMBI, CTOSIIME IEpe]] COBPEMEHHBIM

MaIIMHOCTPOCHUEM M HMHCTPYMEHTAIBHOH oTpacibio. COBpeMEHHEBIE TEXHOJIOIHH



MeXaHHIeCKOH 1 QU3UKO-TEXHUYECKOH 00paboTku. OCHOBHBIE 3a/1a4H, peIlaeMBble
METOJIaMH MEXaHHIECKOH ¥ PU3NKO-TeXHAIECKOH 06paboTKy.

O6paboTKa MaTepHalloB PE3aHHEM — BAXHEHIIMH SJIEMEHT TEXHOJIOTHH
MAIIMHOCTPOCHHS. 3HAaueHMEe TCOPUM pE3aHhs [l DPasBUTHS COBPEMEHHOM
TeXHOJIOTMA MAIIMHOCTPOEHHs, KpyT pellaeMblx efo 3ajad. Ilomsarue ¢usuxo-
TeXHAYEeCKOH 0OpalOTKH KaK MeToJa H3TOTOBJIEHUs [CTaNH IIyTeM CHATHS C
3arOTOBKH CJIOS MaTepHaja B Pe3yJbTaTeé BCEX BOSMOXKHBIX BHJOB BO3JCHCTBUA
MHCTPYMEHTa (MEXaHHYECKOro, TEIIOBOTO, JJIEKTPHIECKOro, XHMHUYECKOrO,
aKyCTHUYECKOIO, nyqu.oro, NIa3MEHHOTO, CTPYHHOTO Ip.) B TEXHOJIOTHYECKOM
cpefie ¥ UX KOMOHMHALIUH.

HayuHele OCHOBbI TEXHOJOTHH MAIUIMHOCTPOCHHS, IPOLECCOB pPE3aHHs
MATEePHANOB U (U3MKO-TEXHHYECKUX METO/0B 00paboTki. COBPEMEHHbIE HayHbIE
fccnenqoBaHus B 3ToM obmacti. Ponb Haykd B pPasBUTHH CTAaHKOCTPOCHHS H
MHCTPYMEHTAJBHON IPOMBIIUIEHHOCTH.

3.2. MoayJsb: «O6paboTka MaTepHajOB pe3aHHEM.

Mexanudeckas o0paboTka pe3aHHeM Kak MeTod (opMoobpasoBaHus
merajieil 3aJaHHBIX pa3MepoB, TOYHOCTH M KayeCTBa IIOBEPXHOCTH IIyTEM
yIaleHHss C 3aroTOBKH CJIOS MaTe-puana B BuAe CTpYxkH. IIpemmymectsa u
HEMOCTATKH MeXaHMuecKoil o00paborku pe3zaHueM. OTHOCHTENBHBIC JBHKCHHA
MHCTPYMEHTa M 3aroTOBKH NpH 00paGoTke pesanmeM. OnpezeneHne paboumx
OBepXHOCTeH MHCTpyMeHTa. ['eomeTpus pexyinero kimHa. IIoHsTie 0 6a30BBIX
KOOPAMHATHBIX [UIOCKOCTAX. B3aMMOCBs3KM MeX/y yIaMH B Pa3lHYHbIX CEKYIINX
mwrockocTax. CTaTMueckMe M KHHEMATHUYECKHE TEOMETpHYECKHe IapaMeTphl
paboueii YacTH HHCTPyMEHTa. YTJIBI 3aTOUKH ¥ pabo4He YrJIbl HHCTPYMEHTA.

Knaccupukanus ~ Bugos  pesanums.  Cxembl  $popmMooOpasoBaHHs
noBepxHocTel. [lapaMeTpbl peXHMa pe3aHHsi U TIeOMETPUYECKHE JJIEMEHThI
cpesaemoro cyiod. CxeMbl pesaHHs (CXeMbl Cpe3aHus IPUITYCKa): NPOQUIbHAT 1
reHepaTopHas, OJVMHOYHAA U TPYIIoBas.

HCTpyMEHTaIbHbIE MAaTePHabI, OCHOBHBIE TPEOOBAHMS, IPEABSIBIAEMBIC K

unM. IloBelieHue PEXYIIUX CBOMCTB HHCTPYMCHTAJIBHBIX  MaTCpHAJIOB.



dus3uueckyue OCHOBBI Miporecca pezanus. OOLMe NPeICTaBIEHHS O ITACTHYECKUX
nedopManysx ¥ pa3pylIeHHH TBEPIBIX Tell. JIUCIOKAallHOHHBIE NPE/CTABICHUS O
IpHpoJie IUIACTHYECKON AepopManiu Mpu pezaHuu MertayuioB. Cxema mporecca
CTpyXK00Opa3oBaHuMs. C €JUHCTBEHHOH TLIOCKOCThIO casura. (ObpasoBaHue
cnuBHO# cTpyxKu. OCOGEHHOCTH pe3aHus XPyIKHX MaTephaioB. BHIBI CTpykKeK.
XapaKTepHCTHKH IUTACTHYECKUX Ne(opMaluii MeTaia HPHU PE3aHUH: CTENEHb
neopMaliK, OTHOCHTENBHBIH CHOBHI, ycajJKa CTPYXKKH. Biusnue Ha
KO3 GUIMENT YCANKH Pa3IHYHBIX (AKTOpOB Mpouecca pe3aHus. YINpaBleHHe
CTpyXK000pa30BaHHEM B aBTOMaTH3UPOBAHHOM IIPOU3BOACTBE.

KOHTaKkTHBIE NPOLECCH IpH pe3aHud. SIBieHMs anresuu U Auddysuu.
3acToliHble ABJIEHUS M KOHTaKTHBIE (BTOpHUYHBIE) Aepopmauuu. HopmaiabHele H
KacaTenbHble HampspkeHus. KooQUUIUEHT TpeHus NpHM pe3aHHH U (aKTOpbl,
BIMAIOIIAE Ha €ro BeaduuHy. HapoctooOpasoBaHue IpH pe3aHud. Biuszue
HApOCTa HA NPOLECC pe3aHus. 3aBUCHMOCTh HApOCTOOOPa3OBaHUs OT PaslIMYHEIX
(haxTopoB.

JluHamuka Tpomecca pesaHus. Cuuibl, BO3HMKAOIIME Ha pabouux
TOBEPXHOCTAX MHCTpyMeHTa. OOllas cuia pe3aHus U ee npoekuud. IlomHas u
yaenbHas pabora pes3aHud. BiusHue Ha CHIBL pe3aHHS TEXHOIOTHYECKHX
¢axkrTopoB mpolecca " pesanus. M3MepeHMEe COCTaBISIOUIAX CHIBI PE3aHUA.
Pacuernbie GopMyJIbl IS ONIPEAENCHHS COCTABIIAIOIINX CUJIBI Pe3aHMs, KPYTAIUX
MOMEHTOB M MOIIHOCTH pE€3aHus I Pa3IddHBIX BUIOB 00paboTku. Bujsl
koyeGaHHMi, BOZHMKAIOIMX B Ipolecce pe3aHus. ABTokoneOanus. BiusHue
IIapaMeTPOB PEeXKMMa PE3aHHs, HHCTPYMEHTA M TEXHOJIOTHYECKOro 000py(0BaHUs
Ha BUOpaLy [IPH pe3aHUH MaTEPUAIIOB.

TeruioBble SBICHHUS NMPH PE3aHHH, HX BIUSHHE HAa KauecTBO 06paboTaHHON
TIOBEPXHOCTH. METOABI TEOPETHYECKOTO M IKCIIEPUMEHTANBHOIO OIpeICICHHS
Temneparyp. MICTOYHHKHM U OalaHC TEIUIOTHI MpPH PEe3aHHH, TEIUIOBBIE INOTOKH.
Temmnepatypa pe3aH1/1';1 U BIMJIHME Ha Hee DJJEMEHTOB peXuMa pe3aHMud,
06pabarTbiBaeMblX W MHCTPYMEHTIBHBIX ~ MAaTepHaloB,  I'€OMETPUYECKHX

napaMeTpoB MHCTpyMeHTa. OnTHManbHas Temneparypa pesanus. OCHOBHbIE NyTH



yIIpaBieHus TEIIOBBIMK IPOIECCaMM TIpH JIe3BHMiiHON M aOpasuBHOM 06paboTKe
pe3aHHeM.

@uspueckas [pUPOJAa HM3HAIUMBAHAA  MHCTpymeHTa  (aGpasHBHBIH,
aAre3VOHHBIH,  AU(QQY3HOHHBIH, OKHCJIHUTENIBbHBIL Y Jp.  MEXaHWU3MBI
y3HammBaHws). VIHTEHCHBHOCTh MW3HAIIMBaHMSA M KPHUBBIE HM3HOCA DPEXYIIEro
MHCTpyMeHTa. Kpurtepud H3HOCR2 HMHCTPYMEHTA. TEXHONOrMYecKHe KpHTCpHH
W3HOCA W TIOHSTHE pasMepHOro HM3HOCa HHCTpyMeHTOB. Ilepuon cTOHMKOCTH
WHCTPYMEHTA, €€ 3aBUCHMOCTb OT (PakTOpOB IIPOLIECCA PE3aHHA. Marematuyieckue
MOJIENIM TIepUoaa CTOMKOCTH MHCTPyMEHTa M Ha3HAYeHHe IepHoJa CTOMKOCTH B
aBTOMATH3HPOBAHHOM MpOH3BOACTBE. (OCHOBHBIC HANPABICHHUS IOBBIICHHUA
CTOMKOCTHU PEXYIIHX MHCTPYMEHTOB. [IpOYHOCTh HHCTPYMEHTa, METOJBI paciera
TIPOYHOCTH PEXYIIETO KIMHA, METOA KOHEYHBIX 3JICMEHTOB. [ToHsiTHE HAIE)KHOCTH
MHCTPYMEHTA, IPOU3BOJICTBEHHBIE [I0Ka3aTe/IH Ha/IeXKHOCTH,

®opMHUpPOBAaHHE CBOKMCTB IIOBEPXHOCTHOIO ClIOS 00paboTaHHBIX JETaleH.
®opMupoBanue (U3UKO-XMMHIECKOTO COCTOSHHSA NMOBEPXHOCTHOTO CJIOA JIETAH,
BIMSHAE YCIOBMH pe3aHHs Ha TOHKYIO CTIPYKTypy, HaKiel, OCTaTOuHbIe
HAaNpsOKEHHs, HM3MEHEHHe XHMHYECKOro CoCTaBa, ¢a3oBble  IpEBpALLCHHS.
®opMHPOBaHKE LIEPOXOBATOCTH 0GPabOTaHHBIX IIOBEPXHOCTEH.

TexHonorudeckue cpebl mpu o0paboTke pe3aHueM. DUNKO-XHMHYECKOS
JercTBHE TeXHONOTHYECKHX Cpell (CMasblBaiollee, OXJakJaroulee, MOIoIee,
pexylnee IecTBHE Cpelbl, 3QdeKT Pe6unzepa). BUIbl cMa304HO-0XJIaXIAIOIINX
texuonornaeckux cpeq (COTC) u obnacte MX NPUMEHEHUS. Crioco0bl mogauu
COTC B 30HY pe3aHus.

OcobennocTy porecca numudosanus, BU mumdosanus. [IporpeccuBHbie
mporecchl abpasMBHOH 00paboTKM: rIyOMHHOE, CKOPOCTHOE, YJIBTPa3ByKOBOE
nutgopanue, 06paGoTka cBOGOIHBIM abpasuBOM H JIp. OnruMu3anus Inporecca
pesanus. IloHsTHE O CHCTEME PE3aHHS KaK COBOKYIHOCTH BXOJHBIX ¢akTopos,
napaMeTpoB (YHKUHOHHPOBAHHUS NpOLECca Pe3aHHs U BBIXOAHBIX NApaMETPOB
(mokazarenu pa60Toc£noc06H00Tn MHCTPYMEHTa M KayecTBa 0OpabOTaHHBIX

TTOBEPXHOCTEH, TPOU3BOAUTENBHOCTE H CTOUMOCTD oOpabotku). Ilocranoska



3a1a4d  ONTHMM3alMH. MeToabl ONTHMH3ALMH, MAaTeMaTHYeCKHe MOJCIH.
KpuTepun ONTHMAIBHOCTH, TEXHOJOIHYECKHEe H TEXHUYECKME OrpaHMHuCHUA.
IIpumenenre OBM s ontumusanyy. HasHaueHne peXXuMOB pe3aHHus NpH pabote
Ha YHHBEpCAIBHbIX CTaHKaX, cTaHKax ¢ UIIY 1 aBTOMaTHYEeCKUX JIMHHUAX.

3.3. Mony.ib: «PH3HKO-TeXHHYECKHE METO/bI 00Pad0TKH MATEPHAJIOBY.

HayyHble OCHOBBI TEXHOJOTMH (PH3UKO-TEXHHYECKOH obpabotku. Poib
HAyKl B CO3NAHUM OOOpYIOBaHWs M TEXHONOTHMH I (bH3UKO-TEXHUIECKOH
oGpaGoTky. (PU3UKO-TEXHAUECKHH MeXaHM3M OOpabOTKHM KaK METOA CHATHS C
3aFOTOBKH CJIOS Marepuaia B pe3ylbTare MEXaHH4YeCKOro, TEILIOBOro,
3JIEKTPUYECKOro, XUMHYECKOIo, aKyCTHYeCKOro, Jy4eBOro, IUIa3MEHHOIO,
CTpyWHOTO M JAp. BO3IEHCTBUH B TEXHOJIOTHYECKOM cpefle ¥ WX KOMOMHAIMH.
Kiaccubukamys MeTo/0B (H3UKO-TEXHHYECKOH 00paboTKH. YIBTpa3sBYKoOBas
oGpaboTka. ®uzuyeckne OCHOBH Merofa. OGOpynOBaHHE. TexHOMOTHYECKUE
XapaKTepPHCTUKHM Da3MEpHOM YIbTPa3ByKOBOH 0OpabOTKH. OIEKTPOIPO3HOHHBIC
MeToBl 06paGoTky. dusudeckas CymHOCTh MeTona. Cxembl GopMOOOPa3OBAHHS.
OGopyfoBaHHE 1N IEKTPOIPO3MOHHOH 06pabOTKH. DNEKTPOXUMHMYECKAs
00paboTKa MaTephaloB: CYIIHOCTh W (HM3UYECKHE OCHOBBL ObopynoBanue u
WHCTPYMEHT, HCTIONb30BaHUe IPH OJIEKTPOXUMHYECKOi obpabotke. Jlyuesbie
MeTogbl 0OpaloOTKH: JlasepHas, CBETONy4eBas M DJIEKTPOHHO-Iy4eBas.
OGopyoBaHME W TEXHONOTHH. XHMHMYECKAE METOIBI 00paboTKH, CYLIHOCTH,
yCTaHOBKH, IPUMEHEHHE.

Otaenoysble METOJBI (HU3UKO-TEXHUYECKOH 00paboTKH:
3JIEKTPOTIONMPOBAHNE, MarHMTHO-a0pasMBHOE MOJMPOBAHHE, 3JIEKTPOMArHUTHAS
o6paborka. ®uznyecKas CyIHOCTh METOAOB.

[Tna3sMeHHas o6paboTka MaTepranoB. @Pu3uyecKas CyHUIHOCTh METOA.

Crpyiinas oOpaborka MarepuanoB. ®usuueckasd CyIHOCT METOJA.
TexHoIOrHYECKHE IPOLECCHI CTPYHHOH 06pabOTKH.

KOMOGUHHPOBaHHEIE ~METOABl  (DU3MKO-TEXHMYECKOH — 00OpaboTKH, HX

Knaccmbm(aupm. O6mnacte IIPpUMEHECHUA. dusnyeckyue CXeMbl U TEXHOJIOTHYECCKUE

YCTaHOBKH.



3.4. Moayab: «Pe:kylinid HHCTPYMEHT?.

VHCTpyMeHTAIbHbIE MaTepUallbl, UX 3KCILTyaTallHOHHBIE XapaKTePHCTHKH,
o6nacTb TpPUMEHEHHs, X OCHOBHbIE Mapkd. OOmie dJMEMEHThl W NapameTpsl
KOHCTPYKIHMH  pexymux HMHCTpyMeHTOB. (CoOCTaBHBIE 4YacTH — PEXyIIUX
HHCTPYMEHTOB. PeXyIluii KIMH KaKk OCHOB2 moboii  pexyleidl 4YacTH.
[ToBepXHOCTH M KPOMKHM pexymeii yactu. CucTeMbl KoopiuHAT. IlapameTpsl
paboueii YacTd HHCTPYMEHTOB. LleJbHBIC, COCTaBHbIC H cOOpHBIE KOHCTPYKIHH
MHCTPYMEHTOB. KOHCTPYKIMM PpEXYIUMX HHCTPYMEHTOB Ul  BBIIOJIHCHHUS
OCHOBHBIX TEXHOJIOTHYECKHX IIPOIECCOB OOpabOTKH pe3aHHeM (TOYEHHS |
pacTavuMBaHWs, CBEpIEHHs, 3€HKCPOBaHMA H Pa3sBEpPTHIBAHHS, 3yOoHape3aHus,
pessboHapesanus, (pe3epoBaHus, MNPOTATUBaHMA, CTPOTaHHS, I $OBaHuU).
TuIbl HHCTPYMEHTOB, JIPUHIHI paboThl, cxeMbl pe3aHus. KnHeMaTHKa IBHKEHUS
MHCTpyMeHTa ¥  3aroToBku. OOmactb  NPUMEHEHHUs,  TEXHOJOTHYECKHE
BO3MOYKHOCTH. | €OMEeTpHYECKMe M KOHCTPYKTHMBHBIE IapaMeTpsl. TeXHOIOoruu
KpeIIeHus] PeXyIuX 3jeMeHToB. MHCTpYMEHTBI C OCTpO3aTOYEHHBIMH H
3aTHUIOBAHHBIMH  3yObsMH. Pexymme HMHCTPYMEHTBI C  MHOTIOTDaHHBIMH
HerepeTaunBaeMpiMd  IuacTuHkamu  (MHII).  Ilytm  cosepineHCTBOBaHHS
KOHCTPYKLMH HHCTPYMEHTOB.

O61rre cBeAeHUsI 00 HHCTPYMEHTAIBHBIX CHCTEMaX MaIIMHOCTPOUTEILHOTO
npomsBogacTBa. CTPYKTypa HMHCTPYMEHTQlIBHBIX CHCTEM aBTOMATH3MPOBAHHOIO
oGopynopanus. OYHKUMH U 3a/[a4d HHCTPYMEHTAIBHOTO obecredeHns. JHa9eHHne
PEXYIINX M BCTIOMOTaTeNbHBIX MHCTPYMEHTOB, TpeGoBaHusA K HuM. IlonsTHe 00
MHCTPYMEHTAIBHBIX OJIOKaX, MHCTPyMEHTQJIbHOM HalaJKe M HMX KOMIIOHEHTaX.
BcromorarenbHble  MHCTPYMEHTBI Ul aBTOMATHU3MPOBaHHOrO 00OpYAOBaHHMSL.
CHCTeMB  BCTIOMOTATEJBHBIX HHCTPYMEHTOB B 3aBHCHMOCTH OT crocoba
KpeTUIeHUs HHCTPYMEHTAIBHOI0 Ookxa Ha CTaHKe. Cucrema
MHCTPYMEHTOOOECTICUEHHUS aBTOMaTU3MPOBAHHOI'O 00opy1oBaHus.
MHCTpyMeHTAIbHBIE HAKONUTENM (PEBOJIbBEPHBIE FOJOBKUM M HHCTPYMEHTAJIbHBIC
marasussl). CIIOCOGBI aBTOMATHYECKOH CMEHBI MHCTPyMEHTa. ABTOOIEPAaTOpHL.

KoaupoBaHue U MOUCK HFHCTPYMEHTA.



3.5. Moayan: «TexHojornyeckoe 0060pyJoBaHHE COBPEMEHHOro
MAaIIHHOCTPOHUTEIbHOI0 IPOH3BOACTBAY.

Oo6mue CBeJIeHUS o) TEXHOJIOTHUYECKOM 00opyaOBaHUH
MAIIMHOCTPOMTENFHOrO  TIPOM3BOACTBA.  B3aMMOCBA3b ~ TEXHOJIOrHMHM U
oGopynoBanus. HaydHEIe OCHOBBI IPOEKTHPOBAHHMS CTAHKOB M CTAHOHBIX CHCTEM,
polb HAYKA B COBEPINCHCTBOBaHMM M CO3MAHHUM HOBBIX KOHCTPYKIIHH
MeTaNIOPEXYUX CTAaHKOB. OCHOBHBIC BHJBI TEXHOJIOTHYECKOTO 000pyIOBaHUSL.
OCHOBHbIE CHCTEMBI M Y37IbI cTaHKa. Kitaccubukanus CTaHOYHOro 0G0pyA0BaHHSL.

TeXHHKO-5KOHOMMYECKHE IIOKA3aTeld M KPUTepUH paboTOCIOCOOHOCTH
TexHojiorndeckoro  obopynoBaHus. OCHOBHbIE 3a7a4d 110  IOBBIILCHHUIO
TEXHHYECKOTO YPOBHA M KOHKYPEHTOCIIOCOOHOCTH METalL1000padaThIBAOIIEro
o6opynoBaus. OCHOBHBIE Y3IIbl B MEXaHU3MbI TEXHOJIOTHYECKOTO 000pyIOBaHMS:
MeXaHH3MbI, M3MEHSIOIIE CKOPOCTh JBIKEHUS; IIePHOMIECKHX (IPEPHIBUCTHIX)
JBYDKEHUH; CYMMHUPYIOIIHE; BO3BPATHO-IIOCTYNATEIbHBIX JIBUKCHUM;
nenuTenbHble. IIpuBoABEl IaBHOro AswieHus. IllnuHmensHbie y3nsl. IIpBozbI
momayd. TAroBble MeXaHu3Mbl. JIMHEHHBIE TPHBOJBI. bazoBrle jaeranw.
Hanpasistrorpe. CHCTEMBI YTIPaBIeHHs TEXHOJIOTHIECKHM 000pyIOBaHUEM.

IIporiecc o0pa3oBaHMA HOBEPXHOCTEH [IeTalell pE3aHMEM Ha CTaHKaX.
IIpousBonsiiye JIMHUM TOBEPXHOCTH. MeToxsl 00pa3oBaHUsl MPOU3BOSIIIMX
nuHmi. JIBwkeHMs B CTaHKaXx. KuHemMarWyeckue CBA3M B CTaHKax.
Kunemartudeckas CTpyKTypa craHka. KunemaTndeckas HaCTpOHKa CTaHKa.

YHHBepCallbHBIE METAJIOPEXYIIME CTAHKA U aBTOMATBI, UX THIIBL. Cranku ¢
YITY. MHoroueneBble CTaHKH. MHOTOLENEBble CTaHKH C  NapajulelbHOH
KMHEMATHYECKOH CTPYKTYpOH. ArperaTHbleé CTaHKH. ABTOMATHYECKHE JIMHHH.
Cocras aBToMaTHUecKuX JuHuil. THnbl muauit. CTPYKTYpPBI M KOMIIOHOBKH JIMHUH.
IleNeBble MEXaHU3MBI ABTOMATHYECKUX JIMHMA. ABTOMATHYCCKHE JIMHUM M3
arperaTHBIX CTaHKOB, poTopHbIX AJI. TexHojormueckoe o6opyaoBaHie I'MOKHX
IIPOM3BOJICTBEHHBIX CHCTEM. XapaKTepHbIE ocobennocty ITIC. Tumer ITIC.

Yposuu asromatusanuu ['TIC. CtpyKTypHBIE X KOMIIOHOBOYHBIC CXEMbI I'TIC.



3.6. Moayab: «IIpoexkTHpOBaHHe H PpacyeT TeXHOJIOIHY€CKOro
000pYAOBAHHSA».

OCHOBHBIE 3Tanbl MPOEKTHPOBAHUS CTAHOYHOIO y37a, CTaHKa, CTaHOYHOH
CHCTEMBI. ABTOMATH3MPOBAaHHOE IpOeKTHpoBaHUE. [IpOEKTHBIE KpUTEPHU WU
orpanuyenns. CTaHIapTU3auKs IPH KOHCTPYHPOBAHHH: yHHGHKAIIKS, THITH3ALHS,
arperaTdpoBande. MoIynbHBIH IPHHIHAI KOHCTpyupoBaHus. MojenupoBanue,
SKCIIEPHMEHT, OKCIUTyaTallMOHHBIE HAONIOJEHHMs [P CO3JaHHH CTaHKOB U
cTaHOYHBIX cHucTeM. Popmoolbpasyioiue HBIXKEHHA. MeTtoasl 06pa3oBaHus
HamboJee paclpOCTPaHEHHBIX [OBEPXHOCTEH AeTaned MamuH. Cxema NBHKEHHUM.
KoMIoHOBKHM TexHoJoru4yeckux MamuH. OOOCHOBaHHE TEXHHUYECKOTO YpPOBHSA
npoexTupyemoro obopynosanus. OIpezeleHHe TeOMETPUYECKUX I1apaMeTpoB
o6opynoBaHusl, AUaNa3oHa CKOPOCTHBIX XapaKTePUCTHUK U PACYETHBIX HArpy3oK.
Pa3paboTka pacYeTHBIX CXEM.

Oco6GeHHocTH I‘(OHCprI/IpOBaHI/IS{ y3II0B U DOJEMEHTOB 000pyJOBaHMI.
KpuTepus OLEHKH KOHCTPYKIHH Y310B. TeXHOJOTHYHOCTH KOHCTPYKIHH.
Hane>xHOCTh, TOYHOCTH M JKECTKOCTh KOHCTpYKIMH. CrocoObl CHUXEHHS
reOMETPUYECKHUX, TEIUIOBBIX, YIIPYTHX Ae(opMaluii.

KoHCTpyHpoBaHUe IPUBOAOB IVIABHOIO IBMIXKEHHS, IIMHUHACTHBHBIX Y3IIOB,
TIIPMBOJOB MOfA4YH. 1IpOEKTHPOBaHHE TATOBBIX YCTPOWCTB, 0a30BBIX ZHeTanew,
HaMpaBIAOIKX. [[POEKTHPOBaHHE IOBOPOTHHIX, (UKCHPYIOLIMX M 3aXUMHBIX
YCTPOMCTB aBTOMAaTHYECKOH CMEHBI M 3aKpeIUIHHs HHCTPYMEHTOB, YCTPOHCTB
ABTOMATHYECKOU CMEHBI 3aTOTOBOK.

HpoeKTHpOBaHHé IPOMBIILIEHHBIX po60TOB. KOHCTPYKIIMH MaHHITYJISTOPOB
IPOMBILUIEHHBIX POOOTOB, 3aXBAaTHBIX YCTPOMCTB, HCIIOJHUTENBHBIX OPraHOB
MaHUIYNATOpoB. IIpoeKTHpOBaHME CMa30uHBIX cHcTeM. IIpoexrupoBanue
yerpoiicts s mogadn COXK M oxmaxparolled cpenpl, YCTPOMCTB I OTBOJR
CTPYKKH.

3.7. MoayJib: «J1eKTpo0o0opya0BaHHE CTAHKOBY.

YCTpOMCTBO ¥ OCHOBHBIE XapaKTEPUCTHKH JIIEKTPOJBUrATeNedl CTaHKOB:

KOHCTPYKIINHU IIBI/IFaTeJIeﬁ INIOCTOSIHHOTO H  NEPEMCHHOI'0  TOKa. Tunel



OBICTPOAEHCTBYIONNX ABUIraTelled, BBICOKOMOMEHTHBIE IBHTATENHd IIOCTOSHHOTO
TOKa C MOCTOSIHHBIMH MAarHHTaMH, UX JOCTOMHCTBA; ABUIATEIHU IJI1 BEHTHILHOTO
NpHBOJA; INAroBble MABUTaTEeNd C THAPOYCHIIEHHEM,; JIMHEWHbIE JBUTATEIIH.
Mexanudeckne  XapaKTePHUCTUKH  ABHraTelied: pasroH, TOPMOXEHHE H
perynupoBaHue CKOpocTH. CHCTEMBI PEryIMPYEMOrO 3JIEKTPONPHBOAA CTAHKOB.
TeHIeHUMM DPa3BUTHS KOHCTPYKIMH 3JEKTpOJABHUraTeled CTaHKOB. YIpaBleHHUE
3JIEKTPONPHBOIOB Ha 6a3ze MUKpOIpoLeccopoB ¢ MUKpOoOBM. Pacyer mMommocTu
5JIEKTPOJIBUTATENIE CTAaHKOB: IIpU JUIMTENBHOH paboTe; NpH IOBTOPHO-
KpaTKOBpeMeHHOI pabore.

3.8. Moayan: «I'uapaB/JIHYeCKUH NPHBOJ CTAHKOB).

O6sacTh TNpUMEHEHHs TUAPABIMYECKOr0 IPHUBOAA B CTAaHKAX, €ro
IpEedMyYIIeCTBA M HEJOCTaTKH, OCHOBHBIE TpeOOBaHMS, NPENbABIAEMBIE K
TUAPONPHUBOLY cTaHKOB. CrocOOBl peryIMpOBaHMsl CKOPOCTH B THAPaBIMYECKHX
IPHUBOJAX CTAaHKOB, IPUHIUIIMAIBHBIE CXEMBI, OCHOBHEIE XapaKTePUCTUKH. CXeMBI
M KOHCTPYKIIMH OCHOBHBIX 3JIEMEHTOB [MIPONPHBOZA: HACOCH M THAPOMOTODHI
IWIAHAPHL,  KOHTPOJBHO-PETyJIUpYIOIIas  amnmaparypa, pachpeje/uTebHas
ammaparypa; GuibTpel. 'uapaBiuyeckue cnepsmue npuBoiasl.  OOmacTh
NPUMEHEHHS B CTAHKAX, OCHOBHBIE CXEMBI, TOYHOCTh M YCTOHYHUBOCTD IIPHBO/IOB.

DeKTpOTruApaBIvdecKre NpUBOALI CTaHKOB ¢ UIIY: ciensinue 30J0THUHKH,
TUAPOYCUIIUTENN  KPYTSAIIEr0o MOMEHTAa; HACOCHblE YCTAHOBKM  (CTaHLMH).
JluHaMHUKa THIPONPUBOJA. Y CTOHYUBOCTD JBH)KEHHS Pa0OYHX OPraHOB CTAHKOB C

TUpONpUBOIOM. BUOpalys B rHAPOCHCTEMAX, YCTOMYMBOCTE KOHTYPOB CHCTEMBI.



BOH[JOCBI AJIS1 BCTYNHTEJIBHOI0 HCNBLITAHUS:

L CopepxaHue 1 3a71a4i HayKH « TeXHOJIOrus MaITHHOCTPOEHHS .
2. OcHOBHBIE MOJOXEHUSI W TOHATHSA, O MAIIWHE, TEXHOJIOTHYECKOM
nporiecce.

3. OcHoBrl 6a3zupoBanus. [loHsaTue «b6aszupoBaHue», «6a3ay, «omopHas
TOYKa», KKOMIUIEKT 0a3», «3aKperuieHue» M Jp.

4. Pons 3akperuieHus. Komiuiekr 6a3 Kak KOOpAMHATHAs CHCTEMA.
Knaccudukanusa 6as.

5. Teopuss pasmepHbix ueneil. OCHOBHBIE NOHATUS H OIpeAcIICHHS.
Knaccudukanus pa3mMepHBIX LENen.

6. Meronuka BBISBICHUS KOHCTPYKTOPDCKHUX, TEXHOJIOTHYECKHX H
U3MEPUTENILHBIX Pa3MEpPHBIX LENeH.

7. VYpaBHeHuwe. pasMmepHoil unenu. IlpsMas u oOpaTtHas 3anmayw.
ITorpemHOCTh 3aMBIKAlOLIEro 3BeHa. MeToasl AOCTHXKEHHs TpedyemMoit
TOYHOCTH 3aMBIKAIOLIETO 3BCHA.

8. MexanusM GOpMHMPOBaHMS TOYHOCTH U3AEIHA: yNPYIHe U TEIJIOBEIE
IepeMellleHUs 3JIEMEHTOB TEXHOJIOTHYECKOM CUCTEMBI, BUOpaIluy 3JeMEHTOB
M3-3a nepepacipeieieHuss OCTaTOYHBIX HaIIPSKEHUH.

9. CraTtucthdeckass U JAUHAMU4YECKass HACTpPOMKa TEXHOJOTHYECKOMH

cuctembl. IIpU4WHBI BO3HUKHOBEHHS IOIPEUIHOCTEH CTAaTUCTUYECKOU U

JTUHAaMHUYECKON HaCTPOUKH.

10. ®opMupoBaHHE CYMMAapHOH TI€OMETPHUYECKON MOrpemrHOCTH
MU3rOTOBJICHU.
11. MexanusM ¢GOpMHUpPOBaHHSI KadecTBa IIOBEPXHOCTHOIO CJIOA,

netanu. [TokazaTenu kagecTBa NOBEPXHOCTHOIO CJIOS.

12. TIloBblmieHWE KadecTBa TEXHOJOTHUYECKOHM CHCTEMBI: JKECTKOCTH,
BUOPOYCTOMYMBOCTH, HM3HOCOCTOMKOCTH, TEIUIOCTOMKOCTH, TI€OMETPHYECKOM
TOYHOCTH.

-13. VYmpaBneHue X0IOM TexXHOJOrHYeckoro mpouecca. Hactpoiika u
HOJHACTPONKA TEXHOJIOTHYECKOM CHCTEMBI Ha 3aJaHHOE Ka4eCTBO.

14.YHpaBJIeHI/Ie -II0 BXOJAHBIM IOaHHBIM, H IIapaMETpaM, XapaKTCPHUIYIONIHUX



XOJ] TEXHOJIOTMYECKOI0 NpoIiecca.
15.AKTUBHBII KOHTPOJI.

16. AganTuBHOE yNpaBlICHHUE.

17. TexHonorm4yeckue OCHOBBI  IOBBINIEHHE  TPOU3BOJUTELHOCTH
TEXHOJIOTMYECKOr 0 Iporiecca.

18. IloBpllueHWE TEXHOJOTMYHOCTH, MAalIMHBL. [IprMeHeHHe THUIH3aIUH,
yHUA(UKaLWH, CTAHAApTU3aLlu1

19. ABTOMaTH3aMs ¥ MEXaHU3aLUs IPOU3BOJICTBEHHOIO IpolLiecca

20. KommiekcHas aBToMaru3anys pabodero IUKia, YCTAHOBKH 3arOTOBKH,
HHCTPYMEHTa, NPUCIOCOOIeHHs, aBTOMATH3allisl HACTPONKH TEXHOJIOTHYECKOH
CHICTEMBI, U3MEPEHMS IIOIPEILIHOCTH ACTaNH.

21. ABroMaruzaiis IpOHU3BOJCTBA, y4acTKa, T'MOKHeE INPOU3BOICTBEHHbIE
CHCTEMBI.

22. AsromMatu3auus cOopouHbIX pabor. OrmpeneneHue  ycCIOBHi
cobupaeMocTH JeTaiel, BBIOOp MeToJa HMX COCOUHEHHs, pa3paboTku cxeM
OasupoBaHMs JeTallell Ha J3Tamax COOpPOYHOro Ipolecca M KOHCTPYKTUBHOE
obecreueHue npoliecca aBTOMaTHIECKOH COOpKU

23. IlpumeHeHue IJis1 aBTOMAaTHYECKOM COOPKM M3JENHHA IPOMBIILIEHHBIX
po6OTOB B POOOTOTEXHUYECKUX KOMILIEKCOB.

24.0ntuMusanms TE€XHOJIOTHYECKOTO nporecca: CTPYKTypHas,
napameTpHyecKas ONTUMHU3ALIHUA.

25. Pa3paboTka TeXHOJIOrHYecKOro npoiuecca cOOpKd MamiuHbl. M3ydeHue
CIy)keOHOr0 Ha3Ha4deHHE MAaIIMHBI, pabounmx uYepTekeH H HOPM TOYHOCTH.
Kputnueckuii aHaiu3 COOTBETCTBUS HOPM TOYHOCTH CITy>K€OHOMY Ha3Ha4YEHHIO.

26. Jlenenwe mamuHbl Ha cOOpoOYHBIE €AMHMIBI. BeIgBIEHHE 3amad IO
JOCTHXKEHHIO TpeOyeMoil TOYHOCTH MAIUMHBI M KOHCTPYKTOPCKHX pa3sMEpHBIX
rerneii, obecrneynBaloMX UX PEIICHHE B KOHCTPYKLUY MALUHHBL

27.PazpaboTka mocnenoBaTebHOCTH cOopku MamuHbl. IlocTpoeHne cxembl

cOOpKH.

28. M3ydenue ciry)xe0HOro Ha3HA4YeHUs JETalld, pabouux uepTexeid 1 HOPM



TOYHOCTH.

29. Br160p TEXHOIOTHYECKOTO IpoLecca MOTyIeH s 3arOTOBKH.

30. BsiGop TeXHONOTHYECKHX 6a3 Ay 06paGoTKM 3aroTOBKH Ha IEPBOH
OTeparuy.

31.0npe/ieneHue KoNEYecTBa IEPEXOIOB 0 06paboTKe MTOBEPXHOCTEH

JIeTaJId ¥ BRIOOp 000py10BaHHMS.

32. O60CHOBaHHE TIOCIIE0BATEHHOCTH 00pabOTKM IOBEPXHOCTEH

JeTaln.

33. O60CcHOBAaHKE BEI6OPA PEXKUMOB 00PabOTKU M CPEICTB JUisl 00eCIIeUeHI
Tpe6yeMOil TOYHOCTH JETANM ¥ IPOU3BOAUTEIBHOCTH OTIEPAIHH.

34.0npepeneHne  3KOHOMHYECKOH 3G (PEKTUBHOCTH  TEXHOJOTHYECKOTO
mporecca.

35. TexHosorus cCOOPKHM THUIOBBIX COOPOYHBIX €AWHMIl M JOCTHXXEHHE HX
TOYHOCTH.

36.C6opka 3yOuarsix mepenad. COopka BHHTOBBIX Iepenad H pe3b00BBIX
coequHeHUM. BajancHpoBKa COOPOYHBIX €AWHHIL.

37. TexHONOrHYecKHe MPOIECCH M3TOTOBIEHHs CTaHHMH, 3y04arbix KoJec,
B MacCOBOM H €THHHYHOM IIPOHU3BOICTBE.

38. TToce10BaTeNBHOCT 0OPabOTKH IOBEPXHOCTEH M TEXHUYECKHE Oa3bl

39. Crioco6sl 00pabOTKH TOBEPXHOCTEH, MCIOJB3YeMOe TEXHOIOIUYECKOe
00opyJoBaHHE H OCHACTKA.

40.KoHTponb KayecTBa JACTaleH.

41. Hossle mnpomeccsl 00pabOTKM MaTe€pHalloB, HCIONB3YEMEIE IIpH
U3TOTOBJICHUH JETAJICH.

42. OcoOEHHOCTM  OCYLIECTBICHHMS  TEXHOJOTHYECKHX  IPOLIECCOB

U3rOTOBJICHUA IleTaJIeﬁ B MaCcCOBOM, CepHﬁHOM U eIMHUYHOM IIPOHU3BOJCTBE.



4. KpuTepuH H HOpMbI OHEHKH

B koHIle PK3aME€Ha KOMHUCCHS NOABOIUT UTOrd, U BBICTABIIACTCA UTOIOBAs

OlICHKa KaXXOMY aCIIMpPaHTy B COOTBETCTBHHU C KpUTCPUAMHU H HOPMaMH OLCHKM.

®opma
HpOBEJICHUSA Kputepuu 1 HOPMBI OLICHKH
IK3aMEHa

IpaBHIBHBIH U IOJNHBIA OTBET HA TPU

YcTHO " OTJIIHYHO» BoIpoca OuiieTa B COOTBETCTBUH C
OpOrpaMMOi MCUMILTAHBL.
[TpaBusBHBIE, HO HE TIOJIHBIE OTBETHI

YcTHO «XOPOIIIO Ha TpH Bompoca bunera B )
COOTBETCTBUHM C IIPOrPaMMOM
JVICLIUIUIMHEL.

Y CTHO (Y HOBIIETBOPHTEIIBHOY [paBHIIBHBIH OTBET Ha [Ba U3 TPeX
BOMPOCOB OmJIeTa.

VCTHO (Hey JOBETBOPHTEIHON OtBer He NpeJCTaBIEH HE 110 OTHOMY
BOMpoCy OHeTa.

Pa3paGoTyHKH NpOrpaMmbI:

IIpodeccop kadenprl «O0OpyaOBaHKE H TEXHOTIOTHH

MaLIMHOCTPOUTENHPHOIO IPOU3BOACTBAY, A.T.H., : " 0.A.lpaues
i (nozmnc:,Q'/
Jouent xadenpsl «O60py0BaHHE U TEXHOJIOTHH
MaIIHHOCTPOUTEIBHOTO TPOU3BOJCTBAY, K.T.H., ~_J1.A.Pactopryes
OJINKCH)
/;
3aB. kadeapoit O60pynOBaHHE U TEXHOJIOTHH U ! (7@
MAIIMHOCTPOUTEIBHOIO IPOU3BOJICTBAY, K.T.H., S WO\ Ap~—  H.IO.Jlorunos

(noanuce)




5. Pexomenayemas JHTepaTypa

1. be3pa3pIuHbIN | B. @. OcHOBBl TEXHOJOTMH MAaIIHHOCTPOCHHS
[DnexTponusIil pecypc] : yue6HHK s By3oB / B. ®. be3psasbrunbli. -
Mocksa : MammHocTpoeHue, 2013. - 568 c.

2. KoBmos A. H. TexHonorus MaliiHOCTPOEHUS [DNEKTPOHHBIA pecypc] :
yuebnuk / A. H. KoBmos. - U3n. 3-e, crep. - Cankr-IletepOypr : Jlaus,
2016. - 320 c.

3. Maramua A. A. TexHOIOrHS MAaIIMHOCTPOESHHS [DNEKTPOHHBIN pecypc] :

' yueGHHK / A. A. MaranuH. - U3x. 4-e, crep. - Cankr-IletepOypr : Jlans,
2016. - 512 c. '

4. OCHOBBI TEXHOJOTHH MAIIMHOCTPOECHUs [OIEKTpPOHHBIA pecypc]
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. CycnioB A.I'' KauecTBO MNOBEpXHOCTHOIO clOsl JeTanedl MamuH. M.:
Mammunoctpoenue, 2000.

. Slmromxkur  A.C., Illopkun B.C. KoHTakTHBIE mpouecchl IpU

" aJieKTpoaiMa3HoM umMdoBanuu. — M.: MamuHocTpoernue-1, 2004. — 230 c.

. ApramonoB B.A., BomkoB [O.C., Jpoxxamosa BM. u mp.
Onexktpodusuueckue U  AIEKTPOXUMHUYECKHE  MeToIsl  00paboTKu

MarepuaioB: Yueb. nmocobue. B 2 T. M.: Bricias mkomna, 1983.



7. Bepemaka A.C. PaboTocmocoOHOCTE — pexyIluero HHCTpPyMEHTa C
H3HOCOCTOMKMMH MOKpHITHIME. M.: Mamunoctpoenue, 2000.

8. Boponuues H.M., Taprakoeckuii JK.O., T'enun B.B. Asromartuieckue

_ IMHUH U3 arperaTHeIX cTaHkoB. M.: MammHoctpoenue, 1979.

9. Wuoszemues I'.I'. TIpoekTrpoBaHue pexyIlero HHCTpyMeHTa. Y4eb. nocobue
JUIsl By30B. M. MaHII/IHOCTpoeHI/Ie; 1984.

10.KauectBo mammu: Cnpasounuk; B 2 T. / Ilog pen. AI. Cycnosa. M.:
MarmmHoctpoenue, 1995.

11.0cuactka mns crankoB ¢ YITY: CrnpaBounuk / KO.M. Kysnenos u ap. M.:
Maiunoctpoenue, 1990.

12.JJonanze T.H. [IpoY4HOCTE ¥ H3HOCOCTOMKOCTE PEXKYIIEr0 MHCTPYMeHTa. M.
MaimuHoctpoenue, 1982.

13.ManmHocTpoeH#e:  JHUMKIoNe[us. MeTaulopexylue CTaHKH H
nepesoobpabatsiatomee  obopynosanue. T.IV-7 / TIlon pen. b.W.
Yeprmakosa M.: Maumnoctpoenue, 1999.

14.0OctadpeB B.A. Pacuer fuHAMHUYECKOM IPOYHOCTH PEXYIIETO HHCTPYMEHTA.
M.: MammHoctpoenue, 1979.

15.ITonypace B.H. ABTOMaTHYeCKH peTyIHpyeMble H KOMOMHMPOBaHHBIE
npoueccsl pezanus. M.: Mammnoctpoenue, 1977.

16.IIpoeKkTUpOBaHKHEe METALUIOPEKYIIUX CTAHKOB M CTaHOYHBIX cucteM / Ilon
pen. A.C. Iponukosa. T.1, 2 (B 2 4.), 3. M.: Mammuoctpoenue, MI'TY nm.

baymana, 1994, 1995.

17 Ilpouukos A.C. HanexnocTs MammH. M.: MammnocTpoerwue, 1978.

18.PesuukoB A.H., PesuukoB JI.A. TemnoBbie npoueccsl B TEXHOJOTHYECKUX
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