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[IporpamMMa BCTYIHTENBHOTO JK3aMeHa B aCIUpaHTyPy [I0 HAy4HOW CIIelH-
amspocTi 05.02.07 «TexHonorus U 00OpyHOBaHHE MeXaHUYeCKOH M (U3UKO-
TeXHUUecKoi 06paGoOTKIN» COCTAB/ICHA HA OCHOBE NMPOTPaMM y4eOHBIX TUCIUIINH
[10 OCHOBHBIM 00pa30BaTeNbHbIM IPOrpaMMaM BBICILIETO po(hecCHOHANBHOTO 00-
pasosanus 010400.62 1 010400.68 «MHGOpMaLMOHHBIE TEXHOIOTUIY.

CocTaBHTENb IPOrPaMMBbI BCTYIIATENFHOTO SK3aMeHa: JIOKTOP TEXHUYECKUX
Hayk, mpodeccop Ilurapes Hrops JleoHHTOBUY.

[IporpamMma BCTYITMTEILHOTO JK3aMeHa yTBEPHK/CHA Ha 3acelaHu Kadeapsl
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[IporpaMma BCTynmUTENHHOTO 3K3aMEHa 10 CHEeIHATbHOCTH
05.02.07 «TexHnonoruu u 000pyA0BaHNE MEXAHUYECKOU U (PU3UKO-

TEXHUYECKOH 00paboTKI»

CopnepxaHue nporpaMmel

1 OBPABOTKA PESAHUEM KOHCTPYKIHMOHHBIX MATEPUAJIOB 1
NHCTPYMEHTOB

Ilenu u 3agaumn Kypca. 3HaU€HHE Pa3BUTHsI MAIIMHOCTPOUTEIBHOW U METaJl-
71000pabaThIBalOIIEl MPOMBIIUIEHHOCTH B TEXHUYECKOM Iporpecce.

Hcropuueckuil 0030p pa3BUTHS HAYKH O PE3aHUM METauIoB. Bhinaromascs
pOJIb U MIPUOPUTET PYCCKUX YYEHBIX B CO3JaHWU HAyYHBIX OCHOB Ipoliecca pe3a-
HUS METaJUIOB.

Baxmneiiiume OOCTUIKCHHA B PA3BUTHHN HAYKH O PC3aHUH MCTAJLJIOB.

2 OCHOBHBIE ITOHATHUSA, OTHOCAIIUECSA K IPOLHECCY
PE3AHUS U TEOMETPUU PEXYIIENA YACTHU PE3LOB.
NHCTPYMEHTAJIBHBIE MATEPUAJIBI

HcxonHble MoOBEepXHOCTH Ha oOpabaTeiBaeMoil neranu. KoopauHaTHble
IIJIOCKOCTH ISl ONIPEACIIEHUS YIJIOB pe3la. YTIIbl pe3la Kak reOMETPUYECKOro Te-
Ja. Yriel pe3na B npoiecce pe3anusi. GakTopsl, BIUAIONIME Ha BHIOOP Tr€OMETPH-
YECKHUX [1apaMeTPOB pe3La.

DJeMEeHTHI peXuMa Pe3aHus: CKOPOCTh pe3aHusi, TIyOnuHa pe3aHus U Moja-
ya. [Ilupuna u Ttommuua cpesa. [lnomanps nonepeunoro ceuenus cpesa. CBoo6o-
HOE U HecBOOOIHOE pe3aHue. IIpsmbie 1 00paTHBIE CTPYKKH.

OCHOBHBIE TOHATHUS O MaTepuanax, MPUMEHSIEMBbIX I U3rOTOBJIEHUS pe-
JKYLIEH YaCTH UHCTPYMEHTA.

BricTpopexyiiue HHCTpyMEHTalbHbIE MaTepHalibl, ©X CBOWCTBAa M 00JacTb

npuMeHeHus. TBep/ple CIUIaBbl: OJIHOKAPOUAHbBIC, IBYXKAPOUIHbBIE U TPEXKAPOUI-



4
HBIC; UX CBOMCTBA M 00JaCTh MPUMEHEHHUS. AJIMa3bl €CTECTBEHHBIC 1 NCKYCCTBEH-

HBIE; UX CBOMCTBA U 00JIaCTh MPUMEHEHUS.
2.1 PUNYECKHME OCHOBBI ITPOLIECCA PE3AHUA MATEPUAJIOB

JHlebopmupoBanre MatepuaioB mpu pezanud. [Iporiecc pe3aHue CIOXKHBIHN
poliecC YIPYro-IjaacTUYECKOro JAePOPMUPOBAHUS U PA3pYUICHUS MaTEPHAIOB.
Cuuibl, neiicTByronme Ha KiuH. OU3NKO-XUMHYECKUE SIBJICHUSI, BOSHUKAOUIUE MTPU
pe3aHuu.

[Ipouiecc cTpyxkkooOpazoBanus. MexaHndeckue cxeMbl 00pa30BaHMS
cTpyXku, paspadoranneie U.A.Tume, K.A.3BopeikunbiM, A.A.bpukcom. Ucce-
noanus S.I'.YcaueBa. CoBpeMEHHBIE MPEICTABICHUS O XapakTepe aeGpopMUpo-
BAaHMS U Pa3pyLICHUs IIPU BHEAPEHUM HECUMMETPUYHOTO KJIMHA B MaTepuanie. 30-
Ha pe3aHus. TUIbI CTPYKEK: CIMBHBIC, CKAJIBIBAHUS U HaJIoMa; (pu3udeckas mpu-
pona ux oOpa3oBaHU.

Mertonbl otieHkH nedopmanuu B 30He pe3anus. [lonsitue 00 ycaake cTpyx-
ku. KoaddunmenTs! ycaaku, yumpeHus 1 yTOJIICHHs CTPYKKH. MeToabl Koopu-
HATHBIX CETOK U MUKPOCTPYKTYPHOI'O aHAJIMN3A.

Cxembl 00pa30BaHUs MOBEPXHOCTHOTO CJIOS AeTalel mpu pe3aHuu. [ eomer-
pusi U (PU3MYECKOE COCTOSTHUE MOBEPXHOCTHOIO CJ0A. METOJbl OI[EHKH YHCTOTHI
MOBEPXHOCTHU HakJiena. Haknén npu pe3aHun xaponpOyHbIX CILUIABOB, THTAHOBBIX
CIUIABOB M JIPYTHX MaTepuaynoB. OcTaTO4YHbIE HANPSHKEHUS B JETASIX MAIUUH IO-
cie mexaHuudecko oOpaborku. duszmueckas npupoja oOpa3oBaHUS U METOMAbI
OLICHKM BEJIMYMHBI M 3HAKAa OCTATOYHBIX HAIPSHKEHUH. YIpaBIEHUE MPOLIECCOM
00pa30BaHMs OCTATOYHBIX HATIPSKEHU.

TenmnoBele ABIEHUS NMPU pe3aHuH. MexaHnuyecKas SHeprus, 3aTpayuBacMas
Ha npouecc pe3anus. CocrtaBHble yacTu paboThl pe3anus. [IpeBpaienne MexaHu-
YECKOW DHEPTUM B TEIUIOBYIO. TEmIOBBIE MOTOKKA B 30HE pe3aHus. bamaHc Temnna.
N3menenune GanaHca Temia B 3aBUCHUMOCTH OT YCJIOBUHM pe3aHMs M CBOMCTB MaTe-
puanoB. TemoBble ABJICHHS NPU PE3aHUH KAPOIPOUHBIX CIUIABOB, TUTAHOBBIX

CILIAaBOB U HCMCTAJUIMYCCKUX MaTCpHUaJIOB.
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Temnepatypuoe nosne. Ilonarue o Temneparype pesanus. Meronabl usmepe-
HUSl TEMIEPATyphl B 30HE pe3aHusi. BiausHue pa3nudyHsix GakTOpoB HA TEMIEPATY-
py pe3anusi. OCHOBHBIE CBEJICHUS O TEOPETUUECKUX METOJIaX pacuera MoJisi TemIe-
paTyp B 30HE pPE3aHUs.

Tpenne u HapocTooOpazoBaHue npu pe3aHuu. OOIIME CBEICHUS O TPEHUU
TBepAbIX Ted. Buasl Tpenus. Tpenue npu peszannu. OuznkoOMexaHUYECKOE CO-
CTOSIHME MaTepuaia U3Jeiusl B 30HE KOHTAKTa C PEXYIIUM MHCTPyMEHTOM. SIBie-
HUE HApoCcTOOOpa3oBaHUs. YCJIOBHUS BO3HMKHOBEHHUS HAapOCTOB M HMX CBOMCTBA.
Brustaue HapocToB Ha mporiecc pezanus. Mepsl 60ps0OBI ¢ HApOCTOOOpa30BaHUEM
IIPU YUCTOBOI 00paboTKe.

OxJtaxeHue U cMaska Ipu pe3aHuu. Polib cMa3ku U OXJIaXKJIeHUE Ipu 00-
paboTke pe3anueM. OOpa3oBaHHe cMa304HOM MIIEHKU. KOHBEKTUBHBIN TEII000-
MeH. TpeOoBaHMs, TPENBABISIEMbIE K CMa304YHO-OXJIQXKIAIOIMIMM BELIECTBAM
(COB). Knaccuduxanus COB. Cmazouno-oxnaxaaronue xuakoctu (COX). I'a-
3000pa3HbIC BELIECTBA. TBEpAbIE CMA3KU.

Bubpanus npu pezannu matepuasioB. Bubpaius B cucreMe «CTaHOK — MpH-
criocobnenue — uHcTpymMeHT — aetanby (CIIU]). Bunbl xomebanuii B cucrteme
CIIN/J. ITpuurHbl ©X BOBHUKHOBEHHMS M BO3JECHCTBHUS HA TIpolecc pe3anus. MeTo-
1kl 00pBOBI C BUOpAITUSIMH.

Cunbl npu ToueHuu. Cuiibl, JeiicTByromue Ha pesel. BbiOop cuctemsl Ko-
OpIuHAT JJIs pa3nokeHus: cui. Cuila COMpOTUBIICHUS PE3aHUIO U €€ COCTaBIIsIO-
mme. CooTHOLIEHUST MEXAy cuiamu. JleiicTBue cui Ha pesel], CTAaHOK U JIeTalb.
Metonpl u3MepeHus cui pe3aHus. TUMIbl JUHAMOMETPOB U WX KOHCTPYKTUBHBIC
0COOCHHOCTH. DMIHUPUIECKUE U TeOpeTHUeCKrue (OPMYIIBI JIJIsl pacdeTa CHII pesa-
Husl. BrousHue pasnuyHbix (akTOpoB Ha CUJIBI pe3aHus. MOIHOCTb, 3aTpaynBac-
Masi Ha IPOLIECC PE3aHUs.

N3HOC U cToiKkOoCTh pe3lioB. boprOa 3a 10ATOBEUHOCTh PabOTHI PEKYIIETO
WHCTPYMEHTA — OJIHA U3 OCHOBHBIX 3aj[a4 TEXHOJIOTHH MammuHocTpoeHus. [lonsarue
00 n3HOCEe MHCTpYMEHTa. Bunbl n3HOCa. Y CIIOBUS BOSHUKHOBEHHS Pa3IMYHBIX BH-

JO0B N3HOCA N UX CI)I/IBI/I‘-ICCKaH CYHIIHOCTb. MGTOI[I)I OKCIICPUMCHTAJIBHOI'O UCCIICAO0-
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BaHMs M3HOCA: MUKPOMETPUYECKHMH M IPHU MOMOIUHM PAJTUOAKTUBHBIX H30TOIIOB.
MexaHu3M M3HOCA MHCTPYMEHTOB, M3TOTOBJICHHBIX W3 Pa3IUYHBIX MaTE€pPUAJIOB.
XapaxTep NpoTeKaHHsi U3HOCAa BO BpeMeHU. IIoHsITHE O CTOMKOCTH HHCTPYMEHTOB.
Kpurepuii n3Hoca u 3atymieHus pe3noB. ONTUMaIbHBIA U TEXHOJIOTHYECKUN KpH-
Tepuil u3Hoca. Kpurepuii pasMepHOil CTOMKOCTH.

CoobOpakeHust 0 BbIOOpE meprojia CTOMKOCTH. CriocoObI MOBBIIIEHUS CTOM-
KOCTH pe3loB. M3HOC U CTOMKOCTH MpH 00pabOTKe XKapOIMpPOUYHBIX CILIABOB, TUTA-
HOBBIX CIUIABOB U HEMETANIMYECKUX MaTepuasioB. BiusHue paznuuHbIX (akTpoB
Ha U3HOC U CTOMKOCTH PE3LOB. 3aBUCUMOCTb MEXAY CKOPOCTBIO PE3aHUs U CTOM-
KOCTBIO.

OmMnupuyeckre (HopMysbl CKOPOCTU pe3aHus. BiausiHue Ha ckopocTh pesa-
HUS pa3iuYHbIX (HaKTOpPOB: 00pabaThiBaeMOro Marepuasa, Marepuaia pesla, Tiry-
OMHBI pe3aHus, 10J1a4M, TEOMETPUHN pe3lia, OXJIAXKIECHUA U criocoda ero noaBoaa B
30HY pe3aHus U Jp.

Mepsl 110 OXpaHe Tpyda NPHU CKOPOCTHOM pPE3aHUU (TOYEHUHM) METAIJIOB

(CTpY>KKOJIOMaHUE U CTPYKKO3aBUBAHUE).
2.2 METOJbI NCITOJIb3OBAHU S TOKAPHBIX CTAHKOB U PE31IOB

WcxonHble nanHbIe 1Sl BbIOOpa TIyOUHBI pe3aHus, MoAauyu U 4ucia mpoxo-
noB. Penienue 3a7auu 0 HaUBBITOJHEHIIIEM pe3aHUU (AaHAIMTUYECKUM U rpaduye-
ckuil MeTozsl). Mcnonb30BaHME CUETHO-PEIIANIUX YCTPOMUCTB JJIS PEIICHUS 3a/1a-

YU O HAaWBBITOJIHEHIIIEM PE3aHUM.
Pe3zuyni

Knaccudukanus pesnoB. KoncTpykTuBHOE OdopmMileHHE pe3noB. Pesib
HallaliHble W HaBapHbIE. Pe3lpl ¢ MEXaHUYECKUM KPEIUICHHEM IUIACTHH TBEPAOIO
cruiaBa. Pe3rpl ¢ MHOTOrpaHHBIMU IUIACTHHAMU TBEpAOro cruiaBa. KoncTpykuusa u
Ie€OMETpUS TUIIOBBIX TOKAPHBIX PE3LOB: MPOXOAHBIX, IOAPE3HBIX, OTPE3HBIX, pac-
TOYHBIX U JIp.

YcTpoiicTBO Uit 3aBUABHUS U JIoMaHUs cTpyKku. BuOporacurenu. dacon-

HbI€ pe3lbl, UX KOHCTPYKIHUS, TEOMETPUSA U METOAbl Koppekiuu. KoMOuHupoBaH-
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HBbIC pe3ibl. Pe3ibl HOBaTpOB Mpon3BOACTBA. Pe3iibl i1t 00pabOTKM TUTAHOBBIX U
YKAPOMPOUYHBIX CILUIABOB U HEMETAUIMYECKUX KOHCTPYKIIMOHHBIX MAaTepHaIIOB. AJl-
Ma3Hble pe3libl, UX T€OMETPUsl U KOHCTPYKIMs. CTporaibHble U JOJIOEKHBIE pe3-

Ibl, UX TEOMETPHSI U KOHCTPYKLIHS.
Cmpocanue

OcobenHocT pabOThl CTpOrajdbHOTO cTaHKa. [yOMHa pe3aHus, mojaya,
IUIONIA/Ib CEYeHHsI, CKOPOCTh pe3aHus. Cuiibl, BOZHUKAIOIINE B MPOIIECCe CTpora-
Husl. DOpMyIIBI U ONIPEITICHHUS CUIT PE3aHMsI B CKOPOCTU PE3aHusl IPHU CTpora-

Huu. CTporanue ¢ OOJIBITMMU TI0/Ta4aMHU.
Ceepnenue

OcCHOBHBIE 3JIEMEHTHI CIHPATBHOTO CBepiia. ['eoMerpuueckne mapaMeTpbl
pexyiiei yactu cBepia. CKOpOCTh pe3aHusi, mojadva, IUIOIIAAs CEYSHHs cpesa,
riryouna cBepieHus. [Iporecc pe3anus mpu CBEplIeHUH, ero 0COOEHHOCTH | BIIHSI-
HUE Ha HETO pasnu4HbIX (hakTopoB. CHIIBI ACUCTBYIOIINE Ha CBEPIIO; UCXOTHBIC
JAHHBIC JJI1 KOHCTPYUPOBAHUS M IKCILIyaTallMd CTAHKOB U MHCTPYMEHTOB. Dop-
MYJBI JUJIsI ONpEAeTICHHs] BEJIMYMHBI KPYTSIIET0O MOMEHTa W OCEBOW CHIIBI TIPU
CBEPJICHUH.

Biusinue oOpabaTeiBaeMoro MaTepuaia, TeOMETPUHN CBEpPJIa, TIIyOUHBI CBEP-
JICHMSI, BUJA CMA30YHO-OXJIAXKAAIOMIEH U APYrux (PakTOpoB Ha BETUYHHY KpPYTs-
IIIETO MOMEHTA U OCEBYIO CUITY.

Anmaparypa s SKCIIepUMEHTAILHOTO ONPEACIICHUST BETUYHHBI KPYTSIIEro

MOMEHTA U OCEBOM CHIIbL, ICUCTBYIOIIEH HA CBEPJIO.

2.3 3ABUCUMOCTU CKOPOCTHU PE3AHUS I[IPU CBEPJIEHUU OT
CTOUKOCTU CBEPJIA

Brnusane oOpabarpiBaeMoro marepuaia, MaTepuaia CBEpiia, MOJadu, TIIy-
OWHBI CBEpJICHHS, XapaKTepa CBEpeHHs (INIyX0oe WM CKBO3HOE), BUJA M CIIOCO0a

IHoaBoaa CM&SO‘{HO-OXHa}I(,Z[a}OHICﬁ KUIAKOCTU U OPYIux (I)aKTOpOB Ha CKOPOCTb
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pe3anus npu ceepieHun. M3Hoc cBepna m kpurepui 3aryruieHus. Oopmynsl i
ONpeaeTIeHUsI CKOPOCTH PE3AHUS NIPU CBEPIICHUH.

OcobeHHOCTH CBEpJICHUSI TPYAHOOOpabaThIBA€MbIX CTajied , CIJIAaBOB U He-

METaUTMYECKUX KOHCTPYKITMOHHBIX MaTEPHAJIOB.
Ceepna

Knaccudukanus cBepn. KOHCTpyKIMS OCHOBHBIX THIIOB CBEpJI: IMEPOBBIX,
CHOUPATBHBIX, I TIyOOKOTO CBEPJICHUS M KOJbLEBBIX. OCOOEHHOCTH KOHCTPYK-
MU U TEOMETPUHU CBEpJ A1 00pabOTKHU JETKUX CIUIABOB, KaPOMPOYHBIX U TUTA-

HOBBIX CINIABOB U HCMCTAJNIMYCCKUX KOHCTPYKIMOHHBIX MATCPHUAJIOB.
3em<epoeauue u paszeepmoleanue

3enkepbl U pa3BépTku. Knaccudukamus 3eHkepoB U pa3BEPTOK. KoHCTpyK-
UM OCHOBHBIX THUIIOB 3€HKEPOB: IEJIbHBIX, HACAIAHBIX, COOPHBIX CO BCTaBHBIMU
HOKaMH U3 OBICTPOPEKYIIEH CTaNH.

3EHKEpbl OCHAIICHHBIE TBEPABIMU CIUIABAMHU. BBICOKOIIPOU3BOINTEIbHbBIE
KOHCTPYKLHMHU CTYIEHYAThIX 3€HKEPOB. 3€HKEPHI I 00pabOTKH TOPIEBBIX U KO-
HUYECKUX IMOBEPXHOCTEN.

KOHCTpyKIIMM OCHOBHBIX THUIIOB PAa3BEPTOK: PYUYHBIX, MAIIMHHBIX, HEIbHBIX,
HACAJHBIX, COOPHBIX, PETYJIUPYEMBIX IO JTUAMETPY; 00JIACTH UX MTPUMEHEHHUS.

Pa3BepTku ¢ KoJblieBOM 3aTOUKOM 3yOneB. [lnaBatoniue pa3BepTku; UX KOH-
CTPYKUMU M TPUHIUN padoThl. Pa3BepTKH, OCHAICHHBIE TBEPJbIMU CILUIABAMH.
Pa3BepTku ¥ 3eHKepHI 151 00paOOTKHU KApOIMPOUYHBIX U TUTAHOBBIX CIJIaBOB. KoMm-
OMHMPOBaHHBIE MHCTPYMEHTHI 17151 00pabOTKH OTBEPCTHH.

[IpuMeHeHne 3€HKEPOB U Pa3BEpTOK. I'eoMeTpusi 3€HKEpOB U Pa3BEPTOK.
[Ipouiecc pe3anusi, mapaMeTpsl pe3anus U (HaKTOphl, BIUSIIOLUIUME HA YUCTOTY U TOY-
HOCTb IIOJTy4aeMbIX OTBEpCTHI. DaKTOpBI, BIMUSIONIME HA KPYTSIIME MOMEHTBI IIPU
3€HKEpPOBaHUU U pa3BepThIBAaHUU. DOPMYIIbI JJIs1 ONPEAEICHUS KPYTSILIEro MOMEH-
Ta U OCEBOM CHJIBL.

W3HO0C 3eHKepOB U pa3BepTok. Kpurepnii 3aryrenus. Bivsaue pasnuyabix

(dakTOpoB Ha CKOPOCTh pe3aHusi. POpMyIbI 71l OTPEACIICHUsI CKOPOCTH Pe3aHus
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IIPU 3€HKEPOBAHUH U pa3BepThIBAHUH. CKOPOCTHOE 3€HKEPOBAHHME U pa3BEPThIBA-

HUE.
®dpeseposanue

®OpesepoBaHue UWIHHIAPHUYECKUMH (pe3amu. ['eoMeTpusi HUIMHIAPUIECKIX
dpes. [Ipouiecc pezanus HIMHAPUYECKUMU (pe3aMu. DIEMEHTbl PeKruMa pe3aHus
(ckopocTh pe3aHus, ri1yOuMHa u nojava). ToniuMHa cpesa, MIUPUHA CPE3a U ceue-
Hue cpe3a. DakTopsl, BAUSIONINE HA MPOIECC PE3aHMs] U YUCTOTY 00paboTaHHOM
noBepXxHOCTU. Berpednoe u nomyTHoe dpe3epoBaHue.

Cunbl pe3anust npu (ppesepoBaHuu. Ammnaparypa sl SKCIEPUMEHTAIBHOTO
onpezeneHus cuia pesanus. GakTopsl, BIMAIONIME Ha CUIIBI pe3aHus Ipu Ppe3epo-
BaHUU. DOPMYIIBI [Tl ONIPEACIICHUS CUIT PE3aHU.

ToproBoe dpesepoBanue. ['eomerpust ToprioBeix ¢gpes. Ilporecc peszanus.
DneMeHThl pexuma pesanus. Cuibl, TedcTByIOIIME Ha Ppe3y Ipu TOpioBoM ¢pe-
3epoBanun. Dopmynel Ui onpeneneHus: cuil. ['eomeTpus TOPHOBO-KOHHMYECKUX
¢pe3 u npuHIMn padotel. 3HoC (hpe3 (MMIMHAPUUECKUX U TOPLOBBIX U 1p.). Orm-
TUMAJIbHBIA U TEXHOJIOTUYECKU KPUTEPUN 3aTYTIIICHUS.

3aBUCHUMOCTh CKOPOCTH pe€3aHusi OT pa3iuyHbIX (akTopoB. Dopmyssl A
onpeeseHusl CKOPOCTU pe3aHus Nnpu Gpe3epoBaHUU.

CxopocTtHoe (pezepoBanne marepuanoB. dDpesepoBanue ¢ OOJIBIIMMHU TO-
nadamu. OcobeHHOCTH (pe3epoBaHus TPYIHOOOPAOATHIBAEMBIX CTaJICH U CIIABOB
U HEMETANIMYECKUX KOHCTPYKIIMOHHBIX MaTepUaJIOB.

Meps! o oxpane Tpyaa npu ¢ppe3epoBaHUU.

MeTos! ncnosib30Banus Gpe3 u Gpe3epHbIX CTAHKOB.
Dpe3nt

Knaccudukanus dpes. Dopma u reoMeTpusi OCTPOKOHEYHOTO U 3aThLIIOBAH-
HOTO 3yObeB. PacyeT u BbIOOp OT/AENBHBIX 3JEMEHTOB (pe3: quaMeTpa OTBEpCTHUs
MO/ OTIPABKY, HAPYKHOTO JUaMETpa CTYMHIIbI, YMcia 3yObeB, 111ara, BHICOTHI 3y0a,

IIUPUHBI 3aTbIJIKA U JIP.
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KoHcTpykiinsa u reoMeTpusi OCHOBHBIX TUIIOB OCTPOKOHEUHBIX (hpe3: LUIIHH-

JOPUYECKUX, YIJIOBBIX, JUCKOBBIX, TOPLOBBIX, IINIOHOYHBIX. Ppe3epHbIE TOPLIOBBIE

TOJIOBKH COOpPHOI KOHCTpYKLMH. Ppe3epHble FOJOBKU CO CTYIEHYAThIM Pacioiio-

KEHHEM PEeXYIIMX KPOMOK. MeToabl KpersieHus: Hoxei. dpesbl 111 00paboTku

YKapOIIPOYHBIX U TUTAHOBBIX CIUIABOB U HEMETANIMYECKUX KOHCTPYKIMOHHBIX Ma-
TEPHUAJIOB.

CrnoxxHo-(hacoHHBIE (PPE3BI C 3aTHIIIOBAHHBIMA 3yObSIMH.
Ilpomsazueanue

Cxema pabotel npoTtspkek. Kiaccupukanys MeTomoB MpOTATHBaHUS. JJie-
MEHTBI PEKHUMaA pe3aHusl NMpU NpOTAruBaHUK. OCHOBHBIE YAaCTU MPOTSHKEK U HX
onpenenenue. Cuibl pe3aHus NPU NPOTATMBAHMM M pacyeT MPOTSKEK HA MPOU-
HOCTb. OCOOEHHOCTH KOHCTPYKLMI OCHOBHBIX THUIIOB MPOTSKEK: KPYIJIBIX, IIIO-
HOYHBIX, IUIMLEBbIX, MHOTOI'PAaHHBIX, IUNIOCKUX. [TpoTsxku 1ist oOpaboTku neta-

Jeil U3 KapOIPOUYHBIX CIIJIABOB. 3aTOYKA MPOTKEK.
Pe3voonapesanue

Knaccugukanus MeTo10B 00pa3oBaHust pe3b0bl U pe3bOOBOI0 HHCTPYMEHTA.
Cxembl pabOTHI pe3b00BbIX HHCTPYMEHTOB. DJIEMEHTHI peXUMa PE3aHusl.

Pe3b00BBIE pe3lbl A1 Hape3aHusi TPEYroJIbHOM M TpamneluenaibHOW pesb-
ob1. Koppekuust yrinos npoduiis pe3b00BbIX pe3noB. Koppekuus nepeqHux u 3ai-
HUX YIJI0B. BBICOKONPOM3BOAUTENbHBIE KOHCTPYKIIMH PE3bOOBBIX PE3IOB, OCHA-
IICHHBIX TBEP/BIMU CILJIABAMHU.

Pe3nOoBBIC TpeOeHKH, X Pa3HOBUIHOCTH M KOHCTpyKImH. Pe3nOoBbie (pe-
3bl, UX Pa3HOBUIHOCTU M KOHCTPYKIMHU. KOHCTpyKIusi O€CKaHaBOYHBIX METUMKOB.
MeTurKkH eTKUX CIUIaBOB. MeTUuKH 1j1s1 00padOTKH sKapONPOUHBIX U TUTAHOBBIX
CIUIaBOB M IJIACTMACC.

[Tnamku, ux pa3HOBUAHOCTH, FEOMETPUS U KOHCTPYKIIHSL.

CaMOOTKpBbIBarOLIMECS T'OJOBKHU ISl Hape3aHus HapyKHOU pe3bObl. ITpuH-
UIHaIbHAsA cXeMa pabOoThI TOJIOBOK C PaJuaibHBIMU M TaHT€HUUATbHBIMU TLJIAII-

KaMH U KOHCTPYKIUA 3THX I'OJIOBOK.



11

NHCcTpyMEeHTHI JJ1sl HAKATKHA Pe3bObl: HAKATHBIE TUTAIIIKY M POJIUKH.
3yoonapesanue

Knaccudukanus 3y00pe3HOro MHCTPYMEHTa M 00JacTH €ro MPUMEHEHUS.
[TpuHuMNIUaTBHBIE CXeMBbl PaOOThl OTAEIBHBIX BUJOB 3yOOPE3HOT0 MHCTPYMEHTA!
3y00Ope3HBIX (pe3 - TUCKOBBIX M UYEPBIYHBIX; JOJOSKOB, IPeOEHOK, 3yOOCTpOraib-
HBIX PE3IOB, mieBepoB. OmpenencHNe OCHOBHBIX AJIEMEHTOB TpoIlecca pe3aHus,
rryOuHbl ¥ Ttogaund. OCOOEHHOCTH M3HOCA 3yOOpPE3HOT0 MHCTPyMEHTA. TeXHOJo-
THYECKH JIOMyCKaeMbIe H3HOCHI.

3y0ope3Hble MHCTPYMEHTHI, padOTarolue METOJAOM KOMHUPOBAHUS, AMCKO-
BbI€ U NaJblIeBbIE 3y0Ope3Hbie (hpe3bl. KoMIIekThl AUCKOBBIX 3y00Ope3HbIX (pes.

NHCTpyMeHTBI paboTalomyue METOI0M OOKaTKU:

a)  4epBAuHble 3yOope3Hble U nUIMIEBble ¢pe3bl. KoHcTpykTHBHOE
odopmIIeHrE, HIEMEHTHI TEOMETPUU U METOJIbI pacueTa YepBIIHBIX dpe3. Uepnsu-
HbIe (pe3bl, OCHAIICHHBIE TBEPABIM cIiIaBOM. COOpHBIE KOHCTPYKIIUU YEPBSIIHBIX
dpes;

0)  3yOope3Hble MOJOAKU C MPSMBIMU U KOCBIMU 3YObSIMH, UX T€OMETPHUS
U KoHCTpykuus. KoppurupoBanusie 3yOope3HbIX H0108K0B. PacueT OCHOBHBIX
3JIEMEHTOB 3y0Ope3HbIX 0y10siKk0B. KoMOMHUpOBaHHbBIE TOJIOSIKU 11 YEPHOBOU U
YUCTOBOM 00padOTKH;

B)  3y0Oope3Hbie TPeOEHKH C MPSIMBIMUA M KOCBIMU 3yObSIMH, UX KOHCTPYK-
WS 1 TEOMETPHS;

r)  3y0ocTporajbHble pe3lbl Ui Hape3aHWs KOHUYECKUX KOJIEC ¢ Mps-
MBIMH 3yObsIMU, UX KOHCTPYKIIUS U TEOMETPUS;

)  IIeBEepHl U UX pa3sHOBUAHOCTU. OOIIME CBEACHHUS O MPUHIIUIE UX pa-

00TbI, TEOMETPUH U KOHCTPYKITUH.
HInugosanue

CocraB num@oBanbHbBIX U anMa3HbIX Kpyros. llnudyromuii u uemeHtTupy-

0N MaTepuaibl. TBEPAOCTh, 36PHUCTOCTH M CTPYKTYpa NUTU(GOBATHHBIX KPYTOB.
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Anmvasnbie kpyru. [lorsTHe 00 OCHOBHBIX BHIaX IIIHM(OBAHUS: BHEITHEE U BHYT-
pEHHE KpYTJIoe, IIOCKOE U OECIIEHTPOBOE.

Buemnee kpyrinoe nmmdoanue. Ckopocth kpyra. CWilbl, BOZHUKAIOIIUE
npu nudoBaHUHN U GOPMYIIBI TS ONPEACICHUS CHII. 3aBUCUMOCTb CKOPOCTH Pe-
3aHUsI OT CTOWKOCTH. BrusiHue pa3nuuHbIX (hakTOPOB Ha CKOPOCTh pe3anus. M3Hoc
KPYTOB.

O06paboTka nrpoBaHHEM KAPOTPOUHBIX U TUTAHOBBIX CIJIABOB U KEPaMU-
YeCKMX MarepuasioB. BHyTpeHHee kpyrioe nummdosanue. [lapameTpsl pe3aHus.
®opmyiet st onpenenenus: cuia. CKOPOCTh pe3aHus Npy BHYTPEHHEM HudoBa-
Hun. [Inockoe numdposanue. GopmMysbl U ONMPENEICHUsT CHI. 3aBUCUMOCTH CKO-
POCTH pe3aHusl OT CTOHKOCTH HuTU(OBanIbHOrO Kpyra. becuenrpoBoe nnmdosa-
Hue. QOpPMYITBI ISl ONIPEEIICHUs] CHII. 3aBUCUMOCTh CKOPOCTH PE3aHUs OT CTOM-
Koctu nndoBambHOro Kpyra .CKOpocTh pe3aHust MpH OSCEHTPOBOM HUTM(OBA-
Hun. CxopoctHoe numdoBanue. Mepsl 10 OXpaHe Tpynaa Npu nuMpoBaHUH. AJl-

Ma3zHoe NUI(OBaHUE TPYAHOOOPaOATHIBAEMBIX MaTEPUATIOB.

3 OBPABATBIBAEMOCTb KOHCTPYKIIMOHHBIX MATEPUAJIOB
PE3AHUEM U UCHIBITAHUE PEXYIIUX CBOVICTB
HHCTPYMEHTOB

Omnpenenenue MoHATHS «oOpabaTeiBaeMocTh». Kputepuu obpabaTbiBaemo-
ctu. MeTtopl uccienoBanus 00padbaThIBAEMOCTH: TTOJTHBIC M COKPAIICHHBIC. Y CITO-
BUs TMPOBEACHUS MCTIBITAHUN Ha 00padaThiBaeMOCTh. METO/ABI UCIIBITAHUS PEXKY-

IIMX CBOMCTB MHCTPYMEHTOB: TEXHUKA UCIIBITAHUM U anmnaparypa.

3.1 HOBBIE METO/IbI ObPABOTKHN KOHCTPYKIIMOHHBIX
MATEPHAJIOB

VYnbTpa3zBykoBas 00pab0oTKa KOHCTPYKIIMOHHBIX METAJIOB. “IIEKTPOIPO3HU-
oHHas o0paboTka MarepuaioB. OO6padoTKa IIEKTPOHHBIM M CBETOBBIM JIy4OM (OC-

HOBHBIC HOHHTI/IH) .

3.2 METAJUIOPEXYIIUE CTAHKU
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TpebGoBanus, MpeAbSIBISIEMbIE K COBPEMEHHBIM CTaHKAM.
3.3 OBIIIME CBEJJEHUA O CTAHKAX

Knaccudukanus 1 HyMmepanusi MeTauIopexyImuxX cTaHKoB. OCHOBHBIE JIBH-
YKEHUSI B CTAHKaX U MEXaHU3MBbI Jisl uX ocyuiectBieHusx. [IpuBoabl ctankoB. Me-
XaHWU3MBI TJIABHOTO JBWXEHUS U mojad. CTyneHuaroe u OecCTyrneHYaToe peryim-
poBaHue yucea 000pOTOB U JIBOMHBIX X0J0B. Psa uncen o6opoToB mmunaesns. Oc-

HOBBI KHHEMAaTUYECKOTO pacdera KOPOOOK CKOPOCTEH.
CTAHKH TOKAPHOH IPYIIITbI

Toxapapie ctanku. TUmbl TOKapHBIX CTAHKOB, WX Ha3HA4Y€HHWE W 00JaCTh
npuMeHeHusl. KnHeMatuyeckue cXeMbl U KOHCTPYKIIMM COBPEMEHHBIX TOKApPHO-
BUHTOPE3HBIX CTAHKOB.

Hacrpoiika cranka ajis BBIIOTHEHUS! PE3bOOHAPE3HBIX U JIPYTUX TOKAPHBIX
pabot. MeToabl onpeneneHuss yncesl 3yObeB CMEHHBIX Kos€c. [lyTu moBbleHUs
MIPOU3BOJIUTEIIBHOCTH CTAHKOB IMYyTEM NPUMEHEHHS THUAPOKONMUPOBAIBHBIX CYII-
MOPTOB, DJEKTPOKOMUPOBAILHBIX TOJOBOK, aBTOMATH3AINKN 3aknuMa oOpadaThiBa-
eMBIX JeTanei u ap. TouHoCcTh 00padOTKU Ha TOKAPHO-BUHTOPE3HBIX CTaHKAX.

ToxapHO-peBOIBBEpHBIC cTaHKHU. Kiaccudukaius CTaHKOB IO THITY PEBOJIb-
BEPHBIX TOJIOBOK M MPHUHIMN UX paboThl. HazHaueHue n o01acTb NpUMEHEHHUS TO-
KapHO-PEBOJILBEPHBIX  CTAaHKOB. IIpemMymniectBa HW  HEOOCTAaTKH  TOKapHO-
PEBOJILBEPHBIX CTaHKOB. (COBpEMEHHBIE TOKApHO-PEBOJIbBEPHBIE CTaHKH. [lyTu
MOBBIIICHUST TPOU3BOJUTEILHOCTH MNpU 00pabOTKE HAa TOKAPHO-PEBOJIBBEPHBIX
CTaHKax.

ToxapHO-71000BBIE, TOKAPHO-KapyCEIbHBIE, TOKAPHO-MHOTOPE3IOBhIC U TO-
KapHO-3aThUIOBOYHBIC CTaHKHU. [IpuHIIMN paboThl, HA3HAUYEHUE U 00JIACThH MPUME-
HeHus. KOHCTpYKTHBHBIE 0COOCHHOCTH YKa3aHHBIX PA3HOBUIHOCTEH CTAHKOB.

ToxapHbie aBTOMaThl U TIosTyaBTOoMaThl. Kinaccudukaius u o6aactb npume-
HeHus. [IpunHiun paboThl OJHOIINUHACIBHBIX U MHOTOIIHUH/ICIBHBIX aBTOMATOB.
Meronuka pacuyeTa u HaCTpoWKa aBTOMaroB. HazHaueHue u 00J1acTh TPUMEHEHUS

OIHOIIMUHACIBHBIX U MHOT'OINIMMMHACIBHBIX ITOJIYaBTOMATOB. COBpeMeHHBIe aBTO-
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MaTHYECKHE TOKApHBIE CTAaHKU. YCTPONCTBO M MPHHIMI PabOThl COBPEMEHHBIX
rUAPOPUIIMPOBAHHBIX MHOTOPE3IOBBIX MOJYyaBTOMAaTOB M THUAPOKOMHPOBAIBHBIX
II0JIyaBTOMAaToOB. ['MapaBinuyeckue NpUBOAS IOJyaBTOMATOB, 3JIEMEHThI THIpPAB-
JUYECKUX NpUBOAOB. ['MapaBnuueckue nanenu ynpasieHus. CiocoObl peryiaupo-
BaHUsl CKOPOCTHU JIBM)KEHHUSI pabOUuX OpraHoB M 00ecreyeHHs] HeOOXOIUMBIX LIHK-
JIOB IBW)KEHUM.

[Tyt moBbIIEHUS! TPOU3BOAUTEILHOCTH OJTHOIIMUHACIBHBIX 1 MHOTOLIIH-
HJEJIBHBIX aBTOMAaTOB M I10JyaBTOMAaTOB: MHOTIOMHCTpYMEHTaJbHas 00paboTKa,
COBMEILIEHUE 3JIEMEHTOB TEXHOJOTHYECKOTO IMKIJIA, MPUMEHEHUE CHEeIHaTbHBIX
npucrnocoOiIeHuii u T.1. Mepbl o oxpaHe TpyAa Npu 0OpabOTKe Ha CTaHKaX TO-

KapHOM I'pYIIIBI.
CTAHKH CBEPJIH/IbHOH I'PYIIITBI

CepnunbHble cTaHkd. Hasnauenuwe u npuHibl pabotel. Kinaccudukanms
CBEPJUJIBLHBIX CTAHKOB: HACTOJIbHBIC, BEPTHUKAIbHO-CBEPJIMIbHBIC, pPaJAHaIbHO-
CBEPJIMJIbHBIE, CTAHKH JIJIS TIIyOOKOTO CBepiieHUs. TexHrnka 6e301macHOCTH MpH pa-
00Te Ha CBEPJIMIILHBIX CTAaHKaX.

Pacrounsie cranku. Haznaduenue u npuHIUN pabOThI, 00J1aCTh MPUMEHEHHUS.
Hasnauenue u npuHIbel paboThl, 061acTs npumeHeHnus. Kinaccuduxanus pacrod-
HBIX CTaHKOB: TOPU30HTAILHO-PACTOUYHBIE, KOOPAMHATHO-PACTOYHBIC, ajJIMa3HO-
pactounble. PaboThbl, BBIMIOJMHAEMbIE Ha PACTOYHBIX CTaHKax. HacTpoiika, KOH-
CTPYKTHUBHBIE OCOOCHHOCTH W YCJIOBHUS JKCIUTyaTalldd PAacTOYHBIX cTaHKOB. Co-

BPEMEHHBIE PACTOYHBIE CTAHKHU.
CTAHKH ®PE3EPHOMH I'PYIIIIbI

Ha3nauenue u obsacte npuMeHeHus: (pe3epHbIX CTaHKOB. PaboThI, BHIMOJI-
HsieMble Ha ¢pe3epHbIx cTraHkax. Kmaccudukamms (pesepubix crankoB. CoBpe-
MEHHBbIE ()pe3epHbIE CTAHKHU.

['opuzonTanbHO-(pe3epHble CTaHKH. Pa3HOBUIHOCTH, Ha3HAUYEHHWE M METO-
161 paboThl. OCHOBHBIE TPUCTIOCOOIEHUS HPE3EPHBIX CTAHKOB — MOBOPOTHBIE CTO-

Jbl U ACIUTCIIBHBIC T'OJIOBKH. H&CTpOfIK& HCHHTCHBHOﬁ IOJIOBKHM Ha IIPpOCTOC H
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CJIOKHOE JIJICHHE U Ha (ppe3epoBaHMe CIUPATbHBIX KaHABOK. J[pyrue ycTpoiicTsa,
pacIIMpsIONINE TEXHOIOTHUYECKHE BOZMOKHOCTH (PpE3EPHBIX CTAHKOB.

BeptukanbHo-(pe3epHbie cTaHkW. Pa3sHOBUAHOCTH Ha3HadueHHE. MeTomapbl
padoTHL.

[IpononsHO-(bpe3epubie cranku. Haznauenne u npunuun padoTel. PasHo-
BUJTHOCTH MPOJOJIbHO-(PPE3ECPHBIX CTAHKOB.

@pe3epHble CTaHKU HENPEPBIBHOTO AEUCTBUA. Pa3HOBUIHOCTH, Ha3HAYEHUE
U TIPUHLIUAT PaOOTHI.

KonupoansHo-(pesepubie  cranku. Kiaccupukanuss — KonupoBasIbHO-
(bpe3epHbIX CTAHKOB. DIEKTPOKOMUPOBaIbHO-(pe3epHble cTaHku. KoHcTpykuus u
METO/Ibl pabOThl. DNEKTPUUECKUE CIEAIINE CUCTEMBbI, MPUHIMUI aelcTBus. ['ua-
poKoIupoBalibHO-(ppe3epHbIe cTaHkU. HazHauenune, MeToa paboThl U KOHCTPYKIIHS
CTAHKOB. Y CTPOMCTBO U MPHUHIIUII IEHCTBUS THAPABINUYECKUX CHEIAIIUX CUCTEM.

Pe3pbodpesepubie cTaHkU. Pa3HOBUIHOCTH, MX HA3HAYEHUE W MPUHIIMI pa-
6ot1el. HacTtpoiika pe3ap0odpe3epHbIX CTaHKOB Ha paziuyHbie padoThl. [lyTu mo-
BBIIIEHUS] MPOU3BOJUTENBHOCTH (PE3EPHBIX CTAHKOB: MHOTOMHMTPYMEHTAaIbHAs
o0paboTka, mapayenbHas 00pad0oTKa HECKOJIBKUX JeTaJIel, COKpAIEHNEe BCIIOMO-
raTejbHOTO BpeMeHHU. TouHOCTh 00paboTKu Ha (Ppe3epHBIX CTAHKAX.

Mepsl 110 oxpaHe Tpyaa rnpu padbote Ha ppe3epHbIX CTAaHKAX.
CTPOI'AJIbHBIE, /IOJIBEJKHBIE H ITPOTAKHBIE CTAHKH

Knaccudukanus, HazHaueHre ¥ 00JacTh NPUMEHEHUsI CTPOTalbHBIX, HOJI-
OEXHBIX M MPOTSAKHBIX CTAaHKOB. YCTPOWCTBO M NPUHLHUI pabOThl MOMEPEYHO-
CTPOTaJIbHBIX, TPOJAOIBHO-IPO(PUIBHBIX U AOJOEKHBIX CTAHKOB. THUIIBI COBPEMEH-

HBIX MPOTSHKHBIX CTAHKOB, X KOHCTPYKTUBHOE UCIOJIHEHUE U TPUHIUN paOOTHI.
3YbOOBPABATBIBAKOIIIUE CTAHKH

Knaccudukanus u HazHaueHHE 3y0000padaTHIBAIOIINX CTAHKOB.
3ybodpesepubie cranku. Haznauenue u npuHuumn padotel. KoHCTpyKTHBHOE

WCITOJITHEHHE COBPEMEHHBIX 3yOO(pe3epHbIX CTaHKOB. MeToanKa HACTPOUKHU 3y-
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6odpesepHoro cranka s Pppe3epoBaHus MPSIMO3YyObIX, BHHTOBBIX U YEPBIYHBIX
KOJIEC.

3ybononbexnpie cTaHkd. HasnaueHwe W mnpuHOMI paboTel. MeToauka
HACTPOIKU COBPEMEHHOTO0 3y0010I0EKHOTO CTaHKa.

3ybocTporanbHble CTaHKU. VX pa3HOBUIHOCTH, Ha3HAUEHUE W MPHHIMUI pa-
60Tbl. MeTo1Ka HaCTPOMKU COBPEMEHHBIX 3yOOCTPOTaIbHBIX CTAHKOB AJISl Hape-
3aHUS] KOHWYECKHUX 3y09aThiX KOJIEC C MPSMBIMHA U BUHTOBBIMU 3yObsSIMHU.

3ybooTaenoynble cTaHKU. Buipl u Ha3HayeHHe 3yOOOTHEIOUYHBIX CTAHKOB.
KoHCTpYKTHBHOE WCIONHEHUE 3YOOOTIENOYHBIX CTAHKOB M MPHHIUN PaOOTHI.
Bnusinue pa3ianuHbiX (pakTOpOB HA TOYHOCTH OOpaOOTKH 3yOuaThIX KOJEC HA 3Y-

0000pabaThIBAIOIIUX CTAHKAX.
HITUHD®OBAJIBHBIE CTAHKH

Knaccudukanus, HazHaueHHWE W 001acTh MPUMEHEHHS NITHM(GOBAIBHBIX
ctankoB. [IpenmyIiecTBa 1 HeJOCTATKU NUTH(OBATHHBIX CTAHKOB.

KpyrnonumidoBanbubie cranku. Pa3zHOBUIHOCTH, HAa3HAYCHHWE W TIPUHIIHII
paboTel. ['mapaBnuyeckue MPUBOIBI KPYriIonuUIM(OBATBHBIX CTaHKOB. KOHCTpYK-
THUBHBIC 0COOEHHOCTH OCHOBHBIX Y3JIOB COBPEMEHHBIX CTAHKOB.

[TnockonumdoBanbHble CTaHKH. Pa3HOBUAHOCTH, Ha3HAYCHHWE W TPUHIIMII
paboTel. ['mapaBnudeckre MPUBOBI TUIOCKONIITU(GOBAIBHBIX CTaHKOB. KOHCTpyK-
THUBHBIE 0COOEHHOCTH OCHOBHBIX Y3JIOB COBPEMEHHBIX CTAHKOB.

becuentpoBonunpoBanbHble cTankd. HazHaueHue, 0061acTh MPUMEHEHUS U
OPUHLIUI PAOOTHI.

Crnennanbapie TUIM(OBAIBHBIE CTaHKW. Pa3HOBUIHOCTH CIIEIIMAIBHBIX
CTAHKOB U MPUHITUIT pa0OThI. Y CTPOMCTBO M HaJIaJIKa CICIUaIbHbIX CTAaHKOB. To4-
HOCTh 00pabO0TKHU Ha NUITU(GOBATBHBIX CTaHKaX. Mephl 10 0XpaHe Tpy/ia mpu padbo-
T€ Ha NUIH(OBATBHBIX CTaHKaX. 3allUTHBIC YCTPONCTBA K NIIU(GOBAIBHBIM CTaH-

KaM.

AI'PET'ATHBIE CTAHKH
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OObmue cBeaeHus 00 arperaTHbIX cTaHkax. HasHaueHue u mpeummylecTBa
arperaTHbIX cTaHKOB. OCHOBHBIC HOPMAJIM30BAHHBIC Y3IIbI U JETaN CTaHKOB. CH-
JIOBasi TOJIOBKA, KAK OCHOBHOMW y3€J arperaTHoro craHka. Bujsl mpuBOJOB mojay
CHJIOBBIX TOJIOBOK, MX JOCTOWHCTBA M HEJAOCTATKH. THITMYHBIE KOMIIOHOBOYHBIC
CXEMBI arperaTHhIX CTaHKOB. KOHCTPYKIMK M MIPUHIUI PaOOTHl COBPEMEHHBIX ar-
peraTHBIX CTaHKOB. [lepeHana)kuBaeMple arperaTHble CTaHKW ISl TPYHTOBOH 00-

pabOTKHU JeTalen.
ABTOMATHYECKHUE CTAHOYHBIE JTIUHHUH

ABTOMaTH3alusi — TJaBHBIA (DAKTOpP TEXHHUUYECKOTO MEPEBOOPYKEHUS
HapOJHOIO XO351CTBa.

Knaccudukanus aBTOMaTH4ECKMX CTaHOUHBIX JUHUH. [IpuHnun paboTs! aB-
TOMATUYECKUX JIMHUHN. YCTPOMCTBO U 001acTh MPUMEHEHHS] aBTOMAaTUYECKUX JIH-
HU, X IPEUMYyLIECTBA U HeJOCTaTKU. [IpuHIMI pabOThl POTOPHBIX aBTOMAaTHYe-
CKHMX JIMHUH. ABTOMaTHYECKUE JINHUHM, aBTOMATUYECKHE 1I€Xa U 3aBOJIbI-ABTOMATHI
— BBICIIIASA CTYIIEHb KOMIUIEKCHOM aBTOMATH3aLIHUH.

OO6mue cBefeHUsl 0 CTaHKAaX C MPOTpaMMHBIM yrpasieHueMm. Knaccuduka-
LI ¥ Ha3HAYEHUE CTAaHKOB C IPOIPaMMHBIM yIpasiieHHeM. [IporpammonocuTeny.
CucremMpl CUUCIIEHUs, NPUMEHsSEMblE I 3anucu LuppoBol HHOpPMALUK.
YeTpoiicTBO M MPUHIMIT PaObOThI CTAHKOB C MPOTrpaMMHBIM yrnpasieHuem. [lops-
JIOK COCTaBJICHUs MporpaMMbl oOpaboTku. Hanecenue mporpamMmsl Ha mporpam-
MoHoOcuTeNb. Cxema ynpaBieHHs] CTaHKOM. [IpUBOJbI MCIIOJHUTEIBHBIX OPraHoOB.
CxeMbl 1 KOHCTPYKLIMM COBPEMEHHBIX CTAHKOB, C MPOrPaMMHBIM YIIPABIECHUEM.
[ITaroBsle IBUTaTeNM U IIAPUKOBBIC BUHTOBBIE NEPEAAYM B CTAHKAX C IPOTrpaMM-
HbIM ynpasieHueM. [IpenmyiecTBa, HEAOCTATKU M NEPCIEKTUBBI Pa3BUTHUSL CTaH-

KOB C IIPOIrPaMMHBIM yIIPABIICHUEM.
IKCIUVIYATAIIUHA CTAHKOB

@yH/IaMEHTBl CTAaHKOB, YCTAHOBKA, BUOPOM3OJISIMS, MPOBEPKA TOYHOCTU U

KCCTKOCTH CTAaHKOB. HacnomeauHﬂ CTaHKOB.
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4 MIPOEKTUPOBAHMUE JIA3EPHOM TEXHOJIOT'MA
B ABUACTPOEHUH

Ienu u 3apaum Kypca. 3HaU€HUE METOJIOB JIa3epHOU 00pabOTKH B aBUACTPO-
ennn. Mcropuyeckuit 0030p. Baxkneime noctukeHuss B 00JacTu Ja3epHON TeX-

HOJIOI'H.

4.1 OCHOBBI [TPOEKTUPOBAHUS TEXHOJIOTMYECKUX ITPOLIECCOB
JIA3EPHOM OBPABOTKH.

Mertob1 1azepHO 00pabOTKH

Krnaccudukanus TeXHOIOrMYECKOTO MpoIiecca

Orarbl IPOEKTUPOBAHUS

TexHonornyeckoe 000py0BaHUE M OCHACTKA JIa3epHON 00pabOTKU
TexHOIOrn4ecKue J1asepsl

TBEpaOTENIBHBIE JIA3€PbI

["a30BbIC Na3€EpHI

OnTHyeckue CUCTEMBI U TEXHOJIOTHYECKas OCHACTKA

4.2 3ATOTOBUTEJIbHO-IIOATOTOBUTEJIbHBIE OITEPALIUN
U PEJXXUMBI TEXHOJIOT' MYECKHUX [TPOLIECCOB
JIA3EPHOM OBPABOTKU

[IpoBeaeHmne 3aroTOBUTEIBLHO-TIOATOTOBUTENBHBIX ONEepaliii

Br16op pexumoB nazepHoit 00pabOTKH MaTepuanoB

JlazepHblif HarpeB cTasei B mpejenax TeMIepaTypHOro oTkura 1-ro poaa

JlazepHblil HArpeB MpH OCYILIECTBICHUH OTKHUra 2-ro poaa

JlokanpHas nazepHas TEpPMOOOpPaOOTKA aTFOMHUHHEBBIX CIUIABOB CHCTEMBI
Al-Cu-Mg

JlokanpHas 1azepHas TepMO0OpadOTKA TUTAHOBBIX CTUIABOB

JlokanbHas J1azepHas TepMooOpadoTka criaBoB 1420

Tepmuueckast 00pab0OTKa TUTaHA U €ro CIIABOB

[IpoekTupoBanue neraneil ¢ ydéToM JlazepHON 00pabOTKH



19
4.3 JIABEPHASI OBPABOTKA UMITYJIbBCHBIM U3JIYUEHUEM

[IpoekTupoBaHUE TEXHOJIOTMYECKOr0 Mpouecca

OTanbl MPOEKTUPOBAHUS

Omnpenenenne pacnpeaeiaeHusl IOTHOCTH SHEPTHH B CBETOBOM IISITHE UM-
MyJILCHOTO TBEPIOTEIBHOIO JIa3epa

[IpoOuBKa OTBEPCTHI UMITYJILCHBIM JIa3€PHBIM U3ITyYEHHEM

4.4 JIABEPHA A OBPABOTKA UMITYJIbCHO-IIEPUOANYECKUM
N3JIYYEHUEM

[TocenoBaTenbHOCTh NPOEKTUPOBAHUS TEXHOJIOTMYECKOI0 IIpoLecca
OnpeneneHre TEXHOJOTMYECKUX TapaMETPOB JIA3€PHOM CBapKu

["a3zomnazepHas pe3ka MaTepuaioB
4.5 JIABEPHASI OBPABOTKA HEITPEPBIBHBIM M3JTYYEHUEM

OCHOBHBIE TEXHOJIOTHYECKUE TTPOLIECCHI
Br16op onTumanbHOro coctaBa razoBoil cmecu HenpepbiBHOro CO2-nazepa

OnpeneneHre TEXHOJOTHYECKUX TapaMETPOB JIA3€PHOTO YIIPOUHEHHS
4.6 ONTUYECKUE CUCTEMBI B JIABEPHOI OFPABOTKE

Pacuér ¢hopmbl TOBEPXHOCTH OTPAKAIONTUX ONMTHIECKUX IJIEMEHTOB
O6nactb npuMeHeHust POKycaTopoB B TEXHOJIOTHYECKUX OINEpaIUsix
N3menenue aivHbl GOKaILHOTO OTPE3Ka MpH BpallleHuu (hokycaTopa

TexHonorMYecKkre MOy JJIS JTa3epHO 00pabOTKH MaTepMasoB
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