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INPOI'PAMMA
BBEJIEHUE

B ocHOBY /laHHO# MPOTrpaMMBbI MTOJIOKEHBI CIEAYIOMIME AUCIUIUITMHBL: METAJUIOPEXKYIIUE CTAHKHA U
HHCTPYMEHTBI; 000py/I0BaHHE MAIIMHOCTPOUTENLHOTO IPOMU3BOJICTBA; YIIPABIECHUE IIPOLIECCaMU U 00bEK-
TaMH MAIIMHOCTPOCHHUSI; TEXHOJIOTHSI MAIIMHOCTPOCHHUS]; pacyeT U MOJIEIMPOBAHUE CTAHKOB M METO/I0JI0-
I'Msl KOHCTPYUPOBAHUSI MAIIH; TEOPETHUECKHUE OCHOBBI; MOJIETTMPOBAHUE U METO/IbI 3KCIIEPUMEHTAIILHOTO
HCCJICJIOBAHUS ITPOIIECCOB MEXAHMYECKON M (DU3UKO-TEXHUYECKOM 00padOTKH, BKIIIOUYasl MPOILIECCH KOM-
OMHHPOBAHHOU 00PaOOTKH.

[IporpaMma cocraBlieHa Ha OCHOBE Pa3pabOTOK SKCIIEPTHOrO coBeTa Bpiciieil aTTecTaniMoOHHON
KOMHCCHH MuHuctepcTBa obpasoBanus Poccuiickoit @enepanuu 1Mo MalIMHOCTPOEHHUIO IMPU Y4YaCTUHU
HUU metamnopexymux ctankoB, MI'TY um. H.D. baymana, bpsackoro I'TY, MI'TY «Crankun», HI'TY
u Tynsckoro I'TVY.

S3HAYEHUE MEXAHUYECKHUX U PU3UKO-TEXHUYECKUX METOA0OB OBPABOTKH
B COBPEMEHHOM MAIIIMHOCTPOEHUU

Conep)xaHue CrenUaIbHOCTH, TPOOJIEMBI CTOSIIIUE NIepel TEXHOIOTHENH U 000pyAOBAHUEM COBpE-
MEHHOTO MaIlmHHOCTpoeHusl. OCHOBHBIE 3aayM, pellacMble MEXaHHYECKUMHU U (U3UKO-TEXHHUYECKUMHU
METOJIaMH, UX Y/ICIbHBIN BeC B OOMIEH TPYOEMKOCTH MU3/IEHi B MAIIMHOCTPOCHUH U HAIpaBIIEHUS pa3-
BUTHSL.

OO6paboTka MaTepuanoB pe3aHueM U (PU3NKO-TEXHUYECKMMH METOJIaMH — OJIUH U3 OCHOBHBIX 3JIe-
MEHTOB TEXHOJIOTHH COBPEMEHHOT0 MamuHOCTpoeHus. PoH1000pa3ytomas pojib CTAHKOCTPOSHHS B Ma-
INIHHOCTPOUTEIHHOU OTpaciy. 3HaAUE€HUE CTAaHKOB JUIs NMPOM3BOJACTBAa MamuH. OCHOBHBIE HaIpaBJICHUS
Pa3BUTHS U BaKHEHINNE JOCTUKEHUS CTAHKOCTPOCHUS U HHCTPYMEHTAIBHON IIPOMBIIUICHHOCTH 110 TIOKa-
3aTesIsiM TeXHUYECKoro ypoBHs. COBpeMEHHBbIE TEHJICHIIMU U MyTH OOeCcledeHus: KOHKYpEeHTOCIOCOOHO-
CTH CTAaHOYHOTO OOOPYJIOBAHMSI U HHCTPYMEHTOB. MeXIyHapoJHasi TUHAMHUKA pPhIHKA CTAHKOB M HHCTPY-
MEeHTOB. MUpOBasi CTPYKTypa Pa3BUTHSI CTAHKOCTPOEHUSI.

OBPABOTKA PE3AHUEM

3amaun Teopuu pe3aHusi MeTaioB. [IpenmyinecTBa U HEOCTaTKU MEXaHUYEeCKol o0paboTku pe-
3aHHEM T10 CPABHEHHIO C APYTUMH METOIAMHU.

OCHOBHBIE TOHSTHSI MpoIecca pe3aHus, ero Gpusmueckrue oCHOBBL. MexaHuKa mporecca pe3aHus,
CXeMBI CTPYXXK00Opa3oBaHusl, TPEHHUE MPU Pe3aHUH, HapocTooOpa3zoBaHue. MeTobl U CpecTBa IKCIIEPH-
MEHTAJILHOTO HCCIIeI0BaHUs IIpoIiecca pe3aHusl.

DHepretuyeckuil 6amanc obpabotku. TernoBele, 3MeKTpUYeCKHe, MarHUTHBIE U JAPYTHE SIBICHUS
npu pesanun. CpeicTBa CHHKEHUS TEIUIO00pa30BaHMs IIPH pe3aHuu. MeToAbl U 3a/1a4u U3ydeHHs Qu3n-
YEeCKUX SIBIICHUH MPU PE3aHUU. :

Konebanus mpu pezaHuu, WX BHUJBI M NPUHIUIB BOZHUKHOBEHHUs. Vcmonb3oBaHHE HAJIOXKEHHUS
BUOpanuii Ha nmporecc 00paboOTKH.

TexHonoruueckue cpeasl U ux aeiictaue. O6paboTka ¢ orpaHMYEeHHBIM Hctionb3oBanuem COX.

WHCTpyMEHTAIbHBIE MAaTEPHATIBI, X BUJBI U 00JaCTH MpUMEHEHUs. BUIbI H3HOCA, KPUTEPUH CMe-
HBI HHCTPYMEHTA B CIIOCOOBI MOBBIIIEHHUS] €70 CTOUKOCTH.

[ToHsiTHE O CTOWKOCTH MHCTPYMEHTA; THIIOBAsl FTeOMETPHYIECKast KapTHHA U3HOCA pabOYnX MOBEpX-
HOCTEH MHCTPYMEHTA IPH MeXaHW4Yeckoil o0paboTKe, ero 3aBUCUMOCTh OT BHJ1a 00pabaThIBa€MOro mMarte-
pHaia, ornepaluH, peXKUMOB PE3aHUsT; MOHITHE O KPUBBIX H3HOCA HHCTPYMEHTOB M IIEPHOJE CTOMKOCTH.

Kputepun 3arymieHuss HHCTPyMEHTa; UX Ha3HAu€HUE B 3aBHCHMOCTH OT BHJA ONEPALMM U THIIA
HHCTpyMeHTa. TeXHOIOrnyeckre KpUTepUuH 3aTYIUIEHUs] U IOHSTHE pa3MEpHOro M3HOCA Pa3IMYHBIX BH-
JIOB HHCTPYMEHTA.



®du3nyeckrue OCHOBBI U3HANMBAHKUS HHCTPYMEHTA; MOHITHE 00 aOpasuBHOM, aJIre3nOHHOM, -
(Gy3MOHHOM U OKHCIUTENBHBIX MEXaHU3Max M3HamuBaHusa. OOUIMi MEXaHU3M M3HOCA MHCTPYMEHTA; UH-
TEHCHBHOCTB U3HOCA, €r0 MOJICIIH.

OnTuMm3aIus pekuMma pe3aHusi, €€ METOJIbl U KpuTepuu. Ou3nueckue U SJKOHOMUYECKHe Tpedo-
BaHMs K ONTHMH3AIMHU, BBITEKAIOIINE U3 OJHO- © MHOTOMHCTPYMEHTAIBHOW 00pabOTKH, OJTHO- ¥ MHOTO-
POX0IHOM 00paboTKH, "6e311r0AHOM" TEXHOIOIMH, KOHIIENIUH aBToMaTtndeckux nmuHuil u ['TIC.

[Ipumenenue DBM s BBIOOpa ONTUMAIBHBIX PEXKUMOB PE3aHUS.

CBs13b pexkrMa 00pabOTKH C Ka4eCTBOM MOBEPXHOCTHOIO ciiost. O6padaTrbiBaeMOCTh KOHCTPYKIIH-
OHHBIX MaTepHAIOB pe3aHHueM. DKCIIEPUMEHTHI B PE3aHUU META/IOB, UX OCOOEHHOCTU M TpeOOBaHHS K
METOHMKE, CPEJICTBaM oOecredeHus skcneprumenTa. OCHOBHbBIE HEPELIEHHBIE BOIIPOCKHI B 00JIACTH TEOPUHU
pe3aHusl.

OcHoBHBIE MeTOJIbI (cXeMbl) 00paboTku. CBEpXCKOPOCTHOE pe3aHue, KOMOMHUPOBAaHHbBIE paboune
nporeccel. TpeGoBaHUsl K PexyIIeMy MHCTPYMEHTY, aBTOMAaTHYECKHE METOJbl KOHTPOJISl €ro pa3mepa,
COCTOSTHUSI 1 HACTPOMKH.

Pacuetsi cun pe3anusi. Ix metoauka.

PEXXYIIIUA UHCTPYMEHT

Ponb 1 3HAYeHHE peXKYyIUX HHCTPYMEHTOB B METAINI000paboTKe.

TunoBple 33291 U ATAIBI MPOSKTUPOBAHUS PEXYIIUX HHCTPYMEHTOB. CroCcOOBI MPOEKTUPOBAHHMSL.
OyHKIIMOHAIBHO-CTPYKTYPHASI MOJIENb PEXKYIIEr0 HHCTPYMEHTA.

Hasnauenne KOHCTPYKTHBHO-T€OMETPUUYECKUX MAapaMETPOB PEXKYIIEro HHCTPYMEHTA B COOTBETCT-
BHH ¢ TpeOoBaHUSMHU Ipoliecca pe3anus. OCOOEHHOCTH IMPOEKTUPOBAHMS PEXYIIUX MHCTPYMEHTOB JUIS
Pa3INYHBIX BUAOB 00paboTKU. MeTo bl kperuieHus: 1 0a3upoBaHus. basupoBaHue U KpeIUIeHue Pexymx
9JIEMEHTOB COOPHBIX HHCTPYMEHTOB. TpeboBaHUsl K KOHCTPYKIIMH KPENEXHO-TIPUCOETUHUTETBHON (KOp-
IyCHO# ) YacTH HHCTPYMEHTOB MIPH CKOPOCTHOM U CBEPXCKOPOCTHOM 00paboTke.

CranmapTuzanus ¥ cepTuUKaIUs pexyIuX HHCTPYMEHTOB.

AnropuTMHU3aNMs IPOLEAyp pacdyeTa U MpOeKTHUpoBaHUs pexyiiero uacrpymenrta. CAIIP pexy-
IIETO UHCTPYMEHTA.

JlononnurenbHple TpeOOBaHWS K WHCTPYMEHTaM B KPYNHOCEPUHHOM M ABTOMATH3MPOBAHHOM
IIPOU3BOJICTBE: HA arperaTHBIX CTaHKaX, aBTOMAaTMUYECKUX JUHUSX, Ha craHkax ¢ YIIY, mHOromeneBbix
crankax, I TI-momymnsx.

HacTtpoiika HHCTpyMeHTa Ha pa3Mep Ha CTaHKe U BHE CTaHKa. MeTo/bl aBTOMaTHYECKOH KOppeK-
I[UH [IOJIOXKEHHUST PEXKYIIEero HHCTpyMeHTa. BXo/IHOM KOHTpOJIb HHCTPYMEeHTOB. HCTpyMeHTanbHOe obec-
NEeYCHHUE PA3IMUHbBIX IIPOU3BOJICTB.

[lepcrieKTHBBI pa3BUTHUSI KOHCTPYKIUI PEXYLIHUX HHCTPYMEHTOB.

Buner uHCTpyMeHTA TSI PU3UKO-TEXHHYIECKOH 00pabOTKH.

WHTEHCU®UKAIIUS ITPOIIECCOB MEXAHUYECKON OGPABOTKH

OCHOBHBIE HAINpPaBJICHUsS CO3aHUSI BBICOKOIIPONU3BOAUTENBHBIX IIPOIECCOB pe3anus. Ouznueckue
0COOEHHOCTH M TEXHOJOTHYECKHe IMOKa3aTell CKOPOCTHOTO U CHIIOBOTO pEe3aHUs, TOHKOTO TOYEHHS W
pacTauuBaHUs, TUIIOBbIE KOHCTPYKIIMU HHCTPYMEHTA, PEXKUMBI pe3aHHsl, 00J1aCTH IPUMEHEHUSI.

ITponeccel pe3aHusi ¢ 0COOBIMA KMHEMAaTHYECKUMH U (PU3HMYECKUMH cxeMaMHu 00paboTKH — poTa-
uonHoe (Operoliiee) ¥ BHOPAIIMOHHOE Pe3aHKe, B TOM YHCIIE YIBTPa3BYKOBOE U UIII0(pe3epoBaHHUE.

KomOuHMpOBaHHBIE METOABI 00pabOTKM pe3aHueM, COBMEMIAIOIIee BO3JCHCTBHE HAa MaTepual
CHHMAeMOTI'0 CJIOSl HECKOJBKMX (PU3MYECKUX U XMMHUUYECKUX SIBICHUU. Pezanne B crenuaibHbIX TEXHOJIO-
IHYECKUX Cpelax, ¢ oIepexaronuM rmiaactudeckuM aedopmuposanueM (OILJI), marpeBom (Tepmopesa-
HUE), JIEKTPOMEXaHUIECKHUE METO/IbI JIE3BUMHOTO pe3aHusl U XUMUKO-MEXaHUYeCKHUe METObl a0pa3uBHOM
o0paboTku. [lepcneKTUBEI pa3BUTHS KOMOMHUPOBAHHBIX METOJI0B 0OPa0OTKH pe3aHUEM.



OUBUKO-TEXHUYECKHUE METOAbI OBPABOTKHU

lousiTie Qusnko-xuMudeckoit 06pabOTKH Kak METOJIA U3TOTOBJICHUS ETAM IyTeM CHSTHS C 3a-
TOTOBKH CJIOSl MaTepHalia B pe3yJibTaTe BCEX BO3MOXKHBIX BUIOB BO3JICHCTBHUS HHCTPYMEHTOB B TOM YHCIIE
MEXaHHYECKUX, TEIUIOBBIX, SJIEKTPHYCCKUX U XUMHYECKUX B TEXHOJOTHYECKHX CpeJax U MX KOMOHMHAIH-
SIX.

DU3UKO-XUMUYCCKHH MEXaHU3M 00paboTKM KaK CPEJICTBO CHSATHS C 3arOTOBKHU CIIOS MaTepHasa B
BUJIC CTPYXKKH (MexaHudeckas o6paboTka), IPOTYKTOB aHOIHOTO PACTBOPEHHs (INMEKTpOMeXaHHdecKas
00paboTka), 3MEKTPO3PO3HOHHOTrO Pa3pyIIeHHs! (JNEKTPOIPO3MOHHAsS 06paboTKa), a TAKKe ILUIABIEHHE U
MCIapeHne MeTallIa (JIa3epHas U 3JIEKTPOHHO-ITy4deBasi 00paboTKa) i Apyrue Bo3AeiHCTBHSI.

Kiaccnpukanus cymecTByIOImMX MeTOIOB (U3UKO-XUMHYECKOH 06pabOTKM M TeopeTHUYecKHe
IPEANOCHUIKH CO3/IaHUsl TPHHIUIAAIGHO HOBBIX Ha OCHOBE HMCIOJB30BaHHs COBOKYIHOCTH HM3BECTHBIX
(pusmyeckux, XuMUYECKHX B APYruX sBieHuil. [ToHsTHE 0 Kiacce 06pabOTKH pe3anreM (MEXaHHYECKOe,
TEIIOBOE, SJIEKTPUIECKOE, XUMHIECKOE, KOMOMHMPOBAHHOE), TPYIIe, XapaKTepU3yIomIeics onpeieaeH-
HBIMH (H3HKO-XUMUYECKHM MEXaHM3MOM pe3aHus (HalpuMep, IUTa3MeHHO-MeXaHnIeckas 06paboTka pe-
3aHHEM) U METOJIC KOHKPETHOH pealM3allii ONpeseIeHHOH 00paboTKH pezanueM (HampuMep, TIa3MeH-
HO-MeXaHH4yecKas 00pab0TKa TBEPIOCIUIaBHBIM HHCTPYMEHTOM).

THUIBI METAJIVIOPEXKYIIUX CTAHKOB U UX KJIACCU®UKAITUSI

Knaccuduxanus cTaHKOB 110 TEXHOJOIHYECKOMY HA3HAYEHHIO, TOYHOCTH, CTEIICHH aBTOMATH3a-
MM, THOAXKH M KaTaJlOTH METAUIOPEKYINUX CTaHKOB. OCOOEHHOCTH KOHCTPYKIHH CTaHKOB OCHOBHBIX
rpyni. Meroznuka (popMUPOBaHHs IIEHBI HA CTAHKH C Y4ETOM HX KadecTBa. Mex lyHapoHas CTaHIapTH-
3allisl M CEPTH(UKALMS CTAHKOB W MX KOMILIEKTYIOIIHX. KOHKYpEeHTOCIOCOGHOCTh MeTaIOpesKyIux
CTaHKOB.

KHNHEMATHUKA CTAHKOB

OO6paszoBanue NOBEpXHOCTEH Ha 00pabaThHIBAEMBIX JIETAJISX.

Knaccudukarust qBrmKkeHnit B cTaHKax. '

KunemaTtnueckas CTpyKTypa CTAHKOB C MEXaHMYECKUMH M HEMEXAHWYECKAMH KHHEMATHYECKUMHU
cBsi3siMi. CpaBHHUTENBHbIN aHAIH3 KHHEMATHIECKOM CTPYKTYPBI OT/IETbHBIX THIIOB CTAHKOB.

TEXHOJIOTHYECKHUE OCHOBBI OBPABOTKHN HA METAJUJIOPEXXYIIIUX CTAHKAX
PA3JIMYHBIX TUIIOB

Texnonorust u pu3nKO-XUMHUYECKHE MPOIECCH ylaleHUs 00beMa MaTephana 3aroTOBKH HPH Me-
XaHHYeCKOH 00paboTKe, 5IEKTPOMEXaHMYECKOH, NIEKTPOIPO3HOHHON M Ja3epHOil 06paboTKe W IPYrHX
MeToAax (OPMUPOBAHUS JIETAIICH.

Texnonoruyeckas MOArOTOBKa NPOEKTHPOBAHUs CTaHKOB. DOPMHUpPOBaHHE TPeOOBAHMI K CTAHKY
Ha OCHOBE aHaJIM3a IapaMeTpoB 00padaThIBAEMBIX JI€TaICH.

Oco0eHHOCTH TIOCTPOEHHUS TEXHOJIOTHIECKOro mpomecca 06paboTKu Ha METAILIOPEXKYIIUX CTAH-
KaxX pa3JIMYHBIX TUIIOB.

OCHOBHBIE 9TAIIbI IPOEKTUPOBAHUS U PACYUETOB CTAHOYHOI' O
OBOPYJIOBAHMNS

MapkeTHHT ¢ 11eJIbIo Onpe/ieNieHHst KOHKYPEHTOCIOCOOHOCTH CO3/1aBaEMOT0 CTaHKA MO KOMILIEKCY
TEXHUKO-9KOHOMHYECKUX TOKa3aTelei.

OcHOBHBIE KpUTEPUH PabOTOCIIOCOOHOCTH CTAHKOB, IIPOU3BOIUTENBHOCTD, HAYATBHAS H C YIETOM
TEMIICPATyPHBIX JIe(OpManuii IPOYHOCT, JKECTKOCTh, H3HOCOCTOMKOCTh, YCTOHUHBOCTB.



Hanexuocts crankoB. O0mue moHsatus. Hane)xxHocTs nmapameTpudeckas U GyHKIHOHaNbHas. Ha-
JICXKHOCTH B TIEPHO]T HOPMATILHOM 3KCILTyaTallui U U3HOCOBBIX OTKa30B. Pe3epBupoBaHue.

CocTaBlieHHEe TEXHHYECKOro 3aJaHus Ha pa3paboTKy CTaHKa Ha OCHOBE TEXHOJIOTMUYECKOH MOJro-
TOBKH MPOEKTHpOBaHUS. Omnpe/ielleHHe OCHOBHBIX KOHCTPYKTHBHBIX M TEXHOJIOTMYECKHX I1apaMETPOB.
MeTtoas! popMEpOBaHUS TIOKa3aTeNel U KPUTEPHEB OLIEHKH TEXHUYECKOTO YPOBHS CTaHKA 10 €r0 BBIXO/I-
HBIM XapaKTepUCTUKAM.

®dopmMupoBaHHE KOMIIOHOBOYHOTO PELICHMS] M HECYIel CUCTeMBbl cTaHKOB. OmpeseieHne KOHCT-
PYKTHUBHBIX IapaMETPOB.

PazpaboTka kmHEMaTHYeCKOU CXEMBI, BRIOOp IIPUHIIMIIA YIIPABJICHUSI, KOHTPOJIS U IMArHOCTUKH.

Craruueckue ynpyrue rmepeMeneHns ¥ uX BIUSHHE Ha TOYHOCTh CTAHKOB.

JluHamMHuUecKasi cUCTeMa CTaHKa. XapaKTePUCTUKH €€ OCHOBHBIX 3JIEMEHTOB (YIPYrOd CHUCTEMBI,
mpoliecca pe3aHmsi, Impolecca TPEeHUsl, IPOIECCOB B JIBUrATENSIX). Y CTOMYMBOCTD JIBH)KEHHH pabouyux op-
raHOB CTaHKa U METO/IbI €€ 0OeCTieYeHHsI.

CAIIP crankoB. MHOTOKpUTEpHUaTIbHASE ONTUMHU3AIMS B 3a7ja4aX IPOEKTUPOBaHUsI CTaHKOB. Dop-
MHUpOBaHUE TPeOOBAHUN K OCHOBHBIM CHCTEMaM CTaHKa.

[TousiTHst 0 CKBO3HOM MeToze MpoekTupoBanus U usrotosnenus miaenuit CAD/CAM/CAE. Ila-
paMeTpUYECKHE TBEPIOTEIBHBIE MOIEIIH.

Pa3paboTka MareMaTuuecKux MoJielie KOHCTPYKIIMM U MPOIECCOB, IPOUCXO/ISIINX B CTAHKAX.

Hcnonws3zoBanue cucreM Internet u Intranet mpu npoeKTHPOBaHUM CTAHKOB.

MeTo/1bI OIIEHKH KavyecTBa TEXHOJIOTHYECKOro 000pyA0BaHUsI HA dTanax IPOeKTUPOBaHUS U cOOp-
KU.

OCHOBHBIE CUCTEMbI CTAHKA 1 UX IIPOEKTHPOBAHUME U PACYET

[IpHHIUIIBI KOHCTPYUPOBAHHS MEXATPOHHBIX y37I0B. OCHOBHBIE IIPEUMYIIECTBA MX HCIOJIb30Ba-
HHSI B CTaHKaXx.

Hampagisiroliie psIMOJIMHEHHOTO ¥ KPYTOBOTo JBIDKeHHs. KOHCTpyHpoBaHue M pacdeT Hampas-
JISTFOIIX CMEIIaHHOTO TPEHHUS!, THIPOCTAaTHYECKUX, TUAPOJUHAMUYECKUX U KaUeHHUS.

KonctpynpoBanue u pacdeT KopoOok ckopocteld U nojad. I'pagoananutudeckuit MeToz pacuéra
MIPHUBO/IA TTIABHOT'O JIBUXKECHUSI. ‘

HInuHIeNbHBIE Y3IIbI C TIOJIIATHAKAMH KaueHHUs ¥ CKOJIBKEHHUS, THAPOCTAaTHYECKUMHU U THAPOIH-
Hamudeckumu. KOHCTpynpoBaHue, pacdeT ¢ yueToM KPHTEpHUsl )KECTKOCTH 3JIEeMEHTOB y3iia. OcoOeHHOCTH
KOHCTPYHUPOBAHUS BHICOKOCKOPOCTHBIX HIMUHJIENEH. ;

MexaHu3MBbl Ui OCYIIECTBICHUS! MPSIMOJIMHEHHBIX NBMKCHMH, MX BH[BI, KOHCTPYHPOBAaHUE H
pacyeT MEXaHH3MOB: BUHT-TAWKH CKOJBXEHHS U KaueHHs, 3y0uaTo-peedyHoro, YepBIYHO-PECIHOr0 U Jp.
MexaHu3MBbI JUIsE OCYIIECTBICHHS NEPUOIMYECKUX ABMIKEHUI. MeXaHU3MBI ISl MUKPOIIEpEMEIICHHUH.

MexaHu3MbI ogaul. Mexanu3mel (pukcarn. MexaHu3Mbl aBTOMaTHUYECKOH CMEHBI MHCTPYMEH-
TOB. Mara3uHbl HHCTPYMEHTOB M 3arOTOBOK (KOMIIOHOBKH). 3a)KHMHBIE NMPHCIIOCOOTIEHUS METAJUIOPEKY-
mux cTaHkoB. Kiaccudukarms, OCHOBHbIE THITBL. PacueTs! THIIOBBIX MPUCIIOCOOICHUH Ul CTAHKOB pa3-
JIMYHOTO TEXHOJIOTHYECKOTO Ha3HAYEHHS.

DKCIepUMEHTATbHBIE HCCIIEOBAHUS METAJUIOPEXKYIIUX CTAaHKOB, METOJMKH IPOBEJICHUS U 00pa-
OOTKH pe3yJIbTaTOB.

SJIEKTPOOBOPYJIOBAHUE CTAHKOB

VCTpOHCTBO M OCHOBHBIE XapaKTEPHCTUKU IJIEKTPOJBUTaTeNIel CTAaHKOB: KOHCTPYKIIMHU J[BUTaTe-
JIe TTOCTOSIHHOTO M TIEPEMEHHOT0 TOKa. THWIbI OBICTPOJEHCTBYIOMMX IBUTaTelieil, BBICOKOMOMEHTHBIE
JIBUTATEJIA MIOCTOSTHHOTO TOKA C TTOCTOSITHHBIMA MarHUTaMM, UX JOCTOMHCTBA; IBUTATENH JJIsl BEHTUIILHOTO
IPUBO/I; IArOBBIE JABUTATEIH C THIPOYCHICHHEM; TMHEHHbIE IBUTATEIIH.

MexaHU4YecKrue XapaKTEPUCTHKU JIBUTATENICH: Pa3roH, TOPMOKEHUE U PETYIUPOBAHUE CKOPOCTH.

CHcTeMBI PEeryJMpyeMoro 3JIeKTPONpPUBOJA CTAaHKOB. TeH/IEHIMU pa3BUTHUS KOHCTPYKLHH 3JI€K-
TPOABHTATENCH CTAaHKOB. YTIpaBJI€HUE 3JEKTPOIPHUBOJIOB Ha 0a3e MUKPOIPOLECCOPOB U MUKpOoOBM.




Pacyer MOIHOCTH 3JeKTpomBHTaTENell CTAHKOB: IpU JUIMTENBHOH paboTe; HpH MOBTOPHO-
KpaTKOBPEMEHHO# padorTe.

I'UJIPABJIMYECKUI ITPUBOJI CTAHKOB

OGmacTb NpuMEHEHHs! THAPABINYIECKOr0 IPHBO/A B CTaHKax, €ro MpeuMyINecTBA W HEJOCTATKH,
OCHOBHbIE TPEOOBAHMUS, IPEIBSIBISIEMbIE K THAPOIPHBOLY CTAHKOB.

Croco0bl perynmpoBaHus CKOPOCTH B THAPABIHYECKHX IIPHBOJIAX CTAaHKOB, MPHHIMIIHAIbHBIC
CXEMBbI, OCHOBHBIE XapaKTEPHUCTHKH.

CXeMBI ¥ KOHCTPYKIIMH OCHOBHBIX 3JIEMEHTOB THIPONIPHBO/IA: HACOCHI M THAPOMOTOPKL; IIHIHH/I-
PBL KOHTPOJILHO-pEryIpyIONIas anmnapaTypa; pacnpe/e/uTe/bHas annaparypa; GHIBTPEL

['unpasnuyeckue cnepsimue npuosr. O6nacTh IPUMEHEHHSI B CTAHKAX, OCHOBHEIE CXEMBI, TOY-
HOCTh U YCTOMYHUBOCTH MIPHBOJIOB.

ONEKTPOrU/IpaBIHIECKHE IPUBOIBI cTaHKOB ¢ UITY: cresme 30JIOTHUKH; THIPOYCUIATETH KPY-
TSAIIEI0 MOMEHTA; HACOCHBIE YCTAHOBKH (CTAHIHH).

JliHamMuKa THAPONPHBOAA. Y CTOWYHBOCTD JBHIKEHHISI paboynx OpraHOB CTaHKOB C THPOIPHBO-
noM. Bubpanus B runpocuctemMax, yeToHIHBOCTS KOHTYPOB CHCTEMBL.

ABTOMATHU3AIINSI CTAHKOB. IPOT'PAMMHOE YIIPABJIEHUE CTAHKAMM.
ABTOMATHYECKHUE CTAHOYHBIE CUCTEMBI

Knaccnukanus aBroMaTn3supoBaHHBIX CTAHKOB M CTAHOYHBIX CHCTEM 110 Pa3ITMYHBIM IPH3HAKAM.
OCHOBHBIE HOHSTHSI TEOPHH ABTOMATHYECKOTO ynpapieHus. JIMHEHHBIC 37IeMEHTHI ABTOMATHYECKHX CHC-
TEM M MX XapaKTEPUCTUKH. THIIOBbIE HETMHEHHOCTH aBTOMATHUECKHX CHCTEM, HX BIHSHHE HA yYCTOHYH-
BOCTh CHCTEMbI U METOJIBI JINHEAPU3ALIHH.

Cucrembl ynpasienus mukioM. [Ipunmun moctpoenus IUKIorpamMm. CTPYKTypHBIE CXeMBI KyJlau-
KOBBIX aBTOMATOB. O61acTh npuMeneHust. [IpenMyIecTsa 1 HeOCTATKH.

Komuposanbnbie cnemsimue cucremsr. UHayKTHBHbBIE T (oroxomupoBansubie cuctemsr. O6nacTn
IIPUMCHCHHUST KOMMPOBAIBHBIX CTaHKOB. [IpenmyinecTa u Hemocrarky.

Knaccugukanus cucrem nporpammuoro ymnpasnenus. CHcTeMmsr: KOHTYpPHBIC, MO3HIIHOHHEIE, Tps-
MOYTOJIbHBIC, YHHBEpCAbHbIC. CHCTEMBI YIIPaBICHHs MHOTOONEPALHOHHBIMH CTAHKAMIL. CrpykTypa cuc-
TEM NPOTPaMMHOr0 ynpaslieHHs! OCHOBHBIX kiaccoB CNC, HNC, VNC. ToHATHEe 06 OCHOBHBIX y3i1ax
yerpoiicte UIIY (MHTEpIONATOPHI, ycTpoiicTBa YUPABJICHUS NPUBOAOM U Jp.). O6macTté mnpuMeHeHHs
CTAHKOB C IPOTPAMMHBIM yNpapjicHHeM. CHCTEMbI IPYMIIOBOrO YHCIOBOTO YIIPABJICHHS CTAHKAMIL. Jlat-
YUKH NepeMenienus B crankax ¢ YITVY.

IIponecc nporpammuposanus. [IporpaMmoHoCHTE N 1 YCTPOKCTBA JUIsl BBOJIA IPOTPAMMBEL.

ABTOMaTH3alUs TIpoIlecca pe3aHus. AJANTHUBHBIE CHCTEMbI KOHTPOJISI TOYHOCTH H3TOTOBJICHHS
JieTaliel Ha CTaHKe U TIOAHAJIa[Ka CTaHKa.

Po6oThI 1 MaHHITY I TOPEI. :

OCHOBHBIE IPHHIIUIEI KOMIOHOBKH aBTOMATHYECKHX JIHHHIA. Tpancnoprasie cucremsr. O6mactu
TPHMCHEHHS ABTOMATHYCCKUX JIMHUH. I'nOkne aBromarmdeckue munmm. Ompejenenue. [Tpuanmne! mo-
CTPOCHHSI.

OcHoBuble monsTHs 0 I'TI-MOIYIIX ¥ THOKHX Ipou3BoAcTBeHHBIX cuctemax (I'TIC). Tpebopanus
Kk cuctemam HIIY u I'TI-moxynsm. O6nacTs npuMeHeHus.

Crpareruu co3aHus aBTOMAaTHYECKHX 3aBOJIOB (A3).

OCOBEHHOCTHU CTAHKOB JIJISI ®U3UKO-TEXHUYECKUX METOJ0B OBPAGOTKHU

CpaBHHTENBHBIE XaPaKTEPUCTHKH METOI0B (usnko-TexHnueckoit 06paboOTKH, UX MecTo cpenu
AIPYTUX METOZI0B pa3sMEepHOH 00paboTKK MaTepHasIoB 1 06IIHe BOIPOCH IOCTPOCHHUs CTAaHKOB. [ IprHIMIIEI
1 CXCMbI aJalTHBHO-NIPOTPAMMHOI0 YIIPABJIEHHs TIPOLIECCOM 00paboTku. ONTHMANTBHOE peryIupoBaHHe
PEXUMOB 00pabOTKH.



DJIEKTPOIPO3UOHHBIE CTAHKH, UX PA3HOBHIHOCTH, (PU3MYECKHE CXEMBI M TEXHOJIOTMYECKUE BO3-
MOYKHOCTH. [Iperi3noHHbIE METO/IbI H3TOTOBIICHUS JIETAJIEH.

TumoBsle y3JIbI CTAHKOB JUISI 3JIEKTPOIPO3UOHHOM 00pabOTKH, reHepaTophl UMILYJIbCOB SHEPIHUH,
BH/IBI 9JICKTPO/IOB, CHCTEMBI aBTOMAaTHYECKOIO PEryJIMPOBAHHUS.

B3arMOCBsI3b 3JIEMEHTAPHBIX €IMHUYHBIX U PEaIbHBIX MACCOBBIX IIPOLECCOB 3JIEKTPOIPO3UOHHOM
00paboTku. PU3MYecKre MOJIEIH PEIbHOr0 Mpoliecca IPH MacCOBOM BO3JEHCTBHM paspsanoB. Paboune
YKMJIKOCTH, BIIMSIHAE WX CBOMCTB HA BBHIXOHBIE IIOKA3aTENIN IPOLEcca.

ABTOMAaTH3aIHs 3JIEKTPOIPO3UOHHBIX KOITMPOBATBHO-IIPOIIMBOYHBIX M BBIPE3HBIX CTaHKOB. Cpes-
CTBa M yCTpoMcTBa aBTOMaTH3aluu. CTaHKH-MOIY/IU. Y CTpOiicTBa, cOOOIalonye OpOUTaIbHbBIE IBHKE-
HUS 3JIEKTPO/1y-UHCTPYMEHTY.

VIbTpa3sByKOBBIE CTAHKH, (PU3WYECKHEe OCHOBBI MX pabOThI, KWHEMATHKa 0OpabaThIBAIOIIEH CHC-
TEMBI, B TOM YHCJIE MATHUTOCTPUKITHOHHBIC U YJIBTPa3BYKOBbIE IpeoOpa3oBaresd. TeXHOIOTHYECKHE Xa-
PaKTEPUCTUKU pa3MEPHOU YIbTPa3ByKOBOH 00pPabOTKH.

CraHky JIjIs OTIEJOYHBIX METOIOB 3JIeKTpodH3ndeckoil 00paboTKH, 3JIEKTPONIOJINPOBAHHE, METO-
JIbI JOCTHIKEHHSI TOYHOCTU U Ka4eCTBA IOBEPXHOCTHOIO CIIOS IE€TaAJIEH.

Cranku Juis 006pabOTKH 3JEKTPOXUMHUECKUME MeTogaMUu. OCHOBHBIE BUJIBI 2JIEKTPOXUMHUYECKOR
00paboTKH: HEmpepbIBHAS, UMITYJIbCHAS, UKIMYecKas. BbIOOp MX ONTHUMAaNbHOM IOCIIEN0BATEIbHOCTH H
I1apamMeTpOB, 3aKOHOMEPHOCTH aHOHOTO PACTBOPEHUS, JJIEKTPOIMTHI, KOHCTPYKIHH KaTOMOB. Y CTAHOBKH
IS SNIEKTPOXMMHYECKOUW 00pabOTKH TUIIOBBIX JieTaleil. ABTOMAaTH3AIHs JJIEKTPOXHMHYECKOro 000py10-
BaHUSL.

CTaHKH JUIsl JIy9eBBIX METOIOB 00pabOTKH: JIEKTPOHHO-TyueBast 00paboTka M nasepHas 00paboT-
Ka, TIPUHITAITBI ISHCTBUS U (PU3NIECKHE CXEMBI, YCTAHOBKH, 00J1acTH puMeHeHus. OCHOBHBIE MTOJIOXKEHHSI
SKOHOMHKH; (PU3HIECKHE CXEMBI, IPUMEHEHHE B U3/IENIUSAX IPHOOPOCTPOEHUS.

Cranku it 00pabOTKH KOMOMHHPOBAaHHBIME METOJAaMH, HX Kiaccudukarus. Ctanku s oOpa-
OOTKM 3JIEKTPOKOHTAKTHBIMH M AHOJIHO-MEXaHHYECKUMH METOHAaMH; (PU3UYECKHE CXEMBbI, TEXHOJIOTHYe-
CKHE YCTAaHOBKHU, 00JIACTH IPHUMEHEHUSI.
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9K3AMEHAILIMOHHLIE BOITPOCHI

CriocoGbl ycTaHOBKH 3aroTOBOK uist 06paGOTKH Ha CTaHKax, 0asMpoBaHHE B MallMHOCTPOSHHH
(I'OCT 21.495-76). OCHOBHBIE TOJIOKEHHS IO BBIOOPY YEPHOBBIX M YHUCTOBBIX TEXHOJIOIMYECKHX
0as.

OcHoBHbIE TexHONOrHYeCKHe (GAKTOPBL, BIUSIONIME TIa TOTHOCTE MEXaHUYeCKOH 00paboTku (00mas
XapaKTEPUCTHKA).

Pacu€r mpon3BoICTBEHHBIX IOrPENIHOCTEH B 3aBUCHMOCTH H OT METO/Ia MOJIyYEHHUs pa3Mepa.
CrarucTHyeckie MeTo bl HCCIIeI0BAHMS TOYHOCTH.

IITepoxoBaTocTh MOBEPXHOCTH, KPUTEPHH OLECHKH, ¢ BIHSHHE Ha 9KCIUTyaTallMOHHBIE CBOMCTBA Jie-
Tajlel MallMH: BIIMSHAE CIOCOD0B U PEXUMOB 06pabOTKH Ha IEPOXOBATOCTb.
DH3HKO-MEXaHHYECKOE COCTOAHME MOBEPXHOCTHOTO CJIOS1, €70 XapaKTePUCTHKA.

YIipaBiieHue Ka4ecTBOM MOBEPXHOCTH, TEXHOIOIHUECKas HaCJIE[ICTBEHHOCTb.

OKOHOMHYHOCTh TEXHOJIOTHYECKHX MPOLECCOB. TeXHOTOrnYecKHe METO/IbI IOBBIIEHUSI TIPOM3BO-
JUTETFHOCTH ¥ CHUKEHHS CE0ECTOUMOCTH.

OcHOBEI pa3pabOTKK TEXHOIOTHYECKUX IPOLIECCOB COOPKH MAIIKH, IOCIEI0BATEILHOCTD pa3paboT-
KU TEXHOJIOTHH COOPKH.

TexHuko-sKOHOMUYECKUE TTPHHIIAITHI [IPOCKTHPOBAHUST TEXHOJIOTUYECKUX IPOIECCOB MeXaHHuYe-
CKOii 00pabOTKH, OCHOBHbIC HANIPABIEHHUSI, HCXOHBIE JAHHBIC.

Knaccuduxkanus crankos mo TEXHOJIOTUYECKOMY NIPU3HAKY (BUIaM 06paboTKy).

Kraccugukanus cTaHKoB 10 TOYHOCTH H3rOTOBJEHUS, CTEEHH aBTOMaTH3aIliH.
IIpOM3BOMTENBHOCTE CTAHKOB U METO/(BI €& OIEHKH.

Knaccnukanms nermkennii MeTamopexymmx cTaHKoB.

Pacu€r u BEIOOD IBHTATE IS METAITOPEKYIIErO CTAHKA TI0 MOIHOCTH.

Marepuansbl, npuMeHsieMble B CTAHKOCTPOCHHH.

Cmaska ctankoB. CMa304HbIE CHCTEMBI U MaTepUaIIbl.

YHUBepcanbHble CTAHKH, aBTOMATHI | TI0JTyaBTOMATHL, Hasuauenwue, ocobennocTn skcrtyaramnum.
ABromarnyeckue nuHnn. Knaccudukarms aBToMaTHIeCKnx JTHHHL,

ArperartHble CTaHKH. THIIbI, KOMIIOHOBKA, HA3HAYCHHE.

Texunyeckuit KOHTPOIb. DNEKTPOKOHTAKTHBIE JATUHKH.

Cxema 1 pabota TPEXKOHTAKTHOH CKOOBI aKTHBHOTO KoHTpoJst AK-3M.

CxeMa KOHTaKTHOTO PBIYaXHOTO YCTPOHCTBA /IS aKTHBHOTO KOHTPOJISl THAMETPOB OTBEPCTHIA.
3arpyska u pasrpyska TeXHOJIOTHYECKOTO 000pyI0BaHHs IPOMBIILIEHHBIM POGOTOM.
Kunematnyeckas cxema KOHTPOJIbHO-COPTHPOBOYHOI'O aBTOMATA. ‘

3a1aun MeXaHU3aIM| 1 aBTOMATH3aIMK COOpKH MalIuH U MEXaHU3MOB.

PoJib KOHTaKTHBIX IPOLIECCOB MPH PE3aHUM METAILIOB.

Metob1 ynpaBieHHst KOHTAKTHBIME TPOLIECCAMH.

3aroToBUTEIbHBIC OIIEPAIIUH, TPHMEHSIEMBIE IIPH MU3TOTOBJICHUH PEXYIIUX HHCTPYMEHTOB.
Hasnauenune abpasuBHOrO HHCTpyMeHTA.

Ob6o3Ha4enue 1 BLIGOP Kpyros mpu 06paboTke Pa3IUYHbBIX MAaTEPUATIOB.

[Torepst paborocrocobHOCTH MIMH(OBAIBEHBIX KPYrOB M METOZBI BOCCTAHOBJICHHUS HX PEXYLIHX
CBOWCTB.

MHCTpyMEHTEI, pUMeHsieMble Ul 06paGoTKH OTBEPCTHH. YCIIOBUSI IPUMEHEHHS] M TEXHOJIOTHYe-
CKHE BO3MOXKHOCTH.

MHCTpYMEHTBI, IpHMEHsIeMbIE TP Hape3aHu: 3yObeB HMIIMHAPHYECKHX, 3y0UaTHIX KOJIEC.
KoncTpykimm, reomerprdeckue napamMerpsl, yciosust SKCILTyaTall|H.

MHCTpYMEHTBI, IPHMEHSIEMBbIE TIPH HAape3aHHH 3yObeB KOHHYECKHUX 3yOUaThIX KOJIeC,

Koncrpykiuu, reomerpiaeckue napamerpsi, YCJIOBHS SKCIUTyaTal|H.
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