MuHucTepcTBO 00pa3oBaHus M HAyKH YenstOMHCKO#M 001acTh
I'ocynapcTBenHoe 0rokeTHOE MPOo(hecCHOHATEHOE 00pa30BaTENbHOE YUPEKICHUE
«HOxKHO-Y pajIbCKNil TOCYTIAPCTBEHHBbIH TEXHUYECKUIN KOJLJIEI)

METOANYECKHME PEKOMEHJIALIMHU
1O BBINTOJTHEHUIO ITPAKTUYECKHUX PABOT

o [IM.02 «Pa3paboTka 1 BHeIpeHUE YNPABISAIOIIMX TPOrPAMM HU3TOTOBICHUS
JeTajel MalllvH B MAllTUHOCTPOUTEIIBHOM MPOU3BOJCTBE

MK 02.01 «Pa3padoTka U BHeApeHHe YIIPABJISIOIIHUX POrpaMm
HU3IrOTOBJICHUS AeTajlell MAlIMH B MAIIMHOCTPOUTEIbHOM NPOU3BOACTBE)

JUTSI CTYJIEHTOB CHIEIIUAIbHOCTH
15.02.16 TexHOMOTHS MAaITUHOCTPOCHUS

@II «IIpodeccuonanurer»

r. YenstOunack 2023 r.



AKT COI'VTIACOBAHUSA
Ha METOJAMYECKHE PEKOMEH/IALNH 10 BBINOJHEHUIO PAKTUYECKUX padOTIIO
MJIK 02.01 «Pa3paboTka 1 BHEApEeHUE YIPABISIONINX IPOTpaMM HU3TOTOBICHUS
JeTajei MallliH B MAIIMHOCTPOUTEIBHOM IPOU3BOJACTBEN IS CTYJEHTOB
CIIEHHAIBHOCTH
15.02.16 TexHONOTHS MAITUHOCTPOCHUS.

Astop:Yenuos Cepreii AjiekcanapoBuy,npernogasatens FOxHo-

YpanpCcKoro rocyJapCTBEHHOTO TEXHUYECKOTO KOJIIEKA.

MeTonuueckue peKoMeH Ay cojiepKaT / MPaKTHYECKUX paboT Mo TeMam,
npeaycMoTpeHHbIM mporpaMMoilIM.02 «Pa3paboTka U BHEIpPEHUE YNPABIISIIOLINX
IPOrpaMM M3rOTOBJIEHUS AETAJIEH MAIIMH B MAIMHOCTPOUTEIBHOM ITPOU3BOCTBEY

B MeTtoanueckux yka3zaHUsX OTpakKeHbI TPeOOBaHUS K 3HAHUSIM U YMEHUSIM U
MOPSIIOK BBIMOJTHEHUH MPAKTUYECKUX padoT.

PaboThl npeacTaBieHbl B BUAEC KOHKPETHBIX 3a7ad, TPEOYIOUIMX pELIeHUs U
MO3BOJISIOIIMX CTYJIEHTAaM Pa3BUBATh JIOTHYECKOE MBIIUICHHE.

[lo kaxaol  mpakTUUEeCKOM  paboTe  NPEAYCMOTPEH  OT4YeT MO
yauunmpoBanHo ¢opme. dopma orueTa pa3MenieHa B METOJUYECKUX
PEKOMEHIAUSX.

[IpencraBineHHble B METOAMYECKHX  PEKOMEHJALMIX  IPAKTUYECKHE
pabOTHINO3BOMISIOT CTYIEHTAM 3aKPENUTh TEOPETUUYECKU MaTepuai, cpOpMUPOBATh

YMEHUS, MPEyCMOTPEHHBIE MPOTPaMMON OOyuY€HHUs, a TaKKe YMEHUs NPUMEHSTh

IMOJTYUYCHHBIC PAHCC 3HAHHWA Ha ITPAKTHUKC.

I'enepanbHbIi
nupextop OO0 U3T
I'opnees Cepreit
Brnagumuposuu




HOACHUTEJBbHASA 3AIINCKA

MeTtonuueckre peKOMEHAAIIMU IO BBIMOJHEHUIO MPaKTUYECKUX padboT 1Mo
[IM.02 «Pa3paboTka U BHEIPEHUE YIPABISAIOMINUX MPOTPAMM U3TOTOBIICHUS JETaJIeH
MallliH B MAaIIMHOCTPOUTEIbHOM TMpousBojacTBe», MJIK 02.01 «Pa3paboTtka wu
BHEJPEHUE  YOPAaBISIOMIMX MpOrpaMM  M3TFOTOBJICHUS  JIeTalled  MalluH B
MaITUHOCTPOUTEIPHOM  MPOW3BOJCTBE»  MpPEAHA3HAYCHBI I OOyJaromIuXcs
crienrasibHOCTH 15.02.16 TexHoM0THs MalTHHOCTPOCHUS.

[IpakTrdeckue 3aHATHS SBISIOTCA BOXKHBIM JIEMEHTOM MPOQPECCHOHATBHOTO
MOAYJIE B ILEJIOM M MEXIHCIUIUIMHAPDHOTO Kypca, B YacTHOCTU. B mporecce
BBITIOJIHEHUS MPAKTHUECKUX paboT 00yUaromuecs CUCTEMATU3UPYIOT U 3aKPEIUISIOT
MOJTYYECHHbICE  TEOPETUYECKUE  3HAHUSA, pa3BUBAIOT  HWHTEIUICKTyaJbHbIE U
npodeccruoHanbHble yMEHUSA, (DOPMHUPYIOT BJIEMEHThl KOMIIETCHIIMM Oymaylmx
CHELUATUCTOB.

Metoauyeckue  pEeKOMEHJALMM  MpEIHAa3HAYeHbl IS  OpraHu3aluu
BBITIOJIHEHUS TpakThyeckux pabor mo I[IM.02 «Pa3pabotka u BHeEApEHUE
YIPaBIAIONIUX MPOTPAMM U3TOTOBJICHUS JETajeil MalllMH B MalIUHOCTPOUTEIHLHOM
IIPOU3BOICTBEY.

[Tporpammoii I[IM.02 «Pa3paboTka W BHEApPEHUE YIPABISIOMIMX MPOrpamMm
M3TOTOBJICHUS JIETAJIE MalluH B MAIIMHOCTPOUTEIBLHOM MPOU3BOJCTBE» B YaCTU
MEXAUCIIUTUIMHAPHOTO Kypca« Y IpaBiIsoNuenporpaMm Jijisi 00pabOTKH 3aroTOBOK
Ha METAJUIOPEXKYLIEM U aJIUTUBHOM O0OPYJOBAaHUU» MPEAYCMOTPEHO BBIIIOJTHEHHE
7 TmpakTHYeckwx pabor (paccuuTaHHBIX Ha 24 daca), HamnpaBJICHHBIX Ha
(opmupoBaHue 3.1eMeHMO8 C1EOYIOUUX KOMNEMEHUUIL'

OK O0I. BeiOupats cnocoObsl pemeHuss 3agad  OpodeccuoHaTbHOU
NEeATEeIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IMOWCKA, aHAIU3A W
UHTEpIpeTanuu uHGoOpMaluu, 1 UHPOPMAITMOHHBIE TEXHOJIOTHH JISl BBITOJTHEHUS
3aa4 npodeccuoHaIbHON NeITeTbHOCTH

OK 09. TIlo;mb3oBarbcsi  mpodecCUOHANBHOW — JIOKYMEHTaIlMed  Ha

rocyaiapCTBCHHOM U MHOCTPAHHOM A3bIKaAX



[IK  2.1Pa3pabaThiBaTh  BpPYUYHYIO  YOPABJSIONIME  OPOrpamMMbl ISt
TEXHOJIOTUYECKOr0 000PY10BAHMUS.

[IK 2.2Pa3pabarsiBath ¢ mnomonipto CAD/CAM cucrem ymnpapisitoliue
IPOrpPaMMBbI JJIsl TEXHOJIOTMYECKOT0 000pYA0BaHUS.

[IK  2.30cywmecTtBisTe  NPOBEPKY  peAM3alUAd U KOPPEKTUPOBKHU
YIPaBIAIOIIMX MPOrPaMM Ha TEXHOJIOTHYECKOM 000pYIOBAHHH.

YMEHHS:

— CocTaBisaTh yOopapisIoONIME MOpOorpaMMbl it 0OpaOOTKU THUIOBBIX
JieTajei Ha MeTaui000pabaThiBaroeM 000pyI0BaHUU

- Hcnonp3oBaTh MakeThl MPUKIATHBIX MpOrpaMM Uil pa3paboTKH
YIPABISIONIUX TPOTPAMM;

— Co3nmaBaTh ¥ peJakTUpOBaTh Ha OCHOBE OOIIEr0  OMUCAHUS
nHpOpMaIlMOHHbIE 0a3bl, BXOJHBIC M BBIXOAHBIE (OPMBI, a TaKXKE DIEMEHTHI
uHTEepdeiica.

- Peann3oBbIBaTH yNpaBIsOUIME MPOTPAMMBbI JIJIsl U3TOTOBIICHUS I€TAJIEH;

— [Tonp30BaThCA TEXHOJOTMUECKON JTOKYMEHTAIlMed TMpu pa3paboTke
YIPaBISIOMINX MPOTPaAMM;

— KoppektupoBaTe ympaBisiOlIyl0 MpPOrpaMMy B COOTBETCTBUU C
pe3yJibTaToM OOpabOTKU HUPACCUUTHIBATH TEXHOJOTHMYECKHUE MapaMeTphl Ipoiiecca
U3TOTOBJIEHUS IETAJIEH.

Jluunocmmuoie pesyaromamol, hopmupyemoule, 6 npoyecce 0OyueHUs:

JIP 4 TlposBisitomividA M AEMOHCTPHUPYIOIIMN YBAXKEHHE K JIIOASM Tpy[a,
OCO3HAIONTNN IEHHOCTh COOCTBEHHOTO Tpyaa. Crpemsmuiics K (HOpPMHPOBAHUIO B
CETEeBOM cpejie JIMYHOCTHO U MPO(PECCHOHATBLHOIO KOHCTPYKTHUBHOTO «IHU(PPOBOro
crenar.

JIP 7 Oco3Haroumil MNPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
YBOKAIONIUN COOCTBEHHYIO M YYXKYIO YHUKQJIHHOCTh B Pa3IMYHBIX CHUTYyaIUsiX, BO
Bcex (hopMax M BHUJIAX ESATEIHHOCTH.

JIP 13 T'oTOBBINi COOTBETCTBOBATH OXKHUAAHUSAM paboTOojaTeNel: aKTHBHBIH,

MPOEKTHO-MBICISIINH, 3(()EKTUBHO B3aUMOJEHCTBYIOIIMA M COTPYIHUYAIOMIUN C
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KOJUIEKTUBOM, OCO3HAHHO BBINOJHSIOMMUNA mpodeccuoHanbHble  TpeOOBaHMS,
OTBETCTBEHHBIN,  MYHKTyaJlbHbIM,  JUCHUIUIMHUPOBAHHBIN,  TPYIO0JIIOOUBBIMH,
KPUTHUYECKH MBICIIAIIUHN, TEMOHCTPUPYIOUIHI MPOPEeCCHOHANBHYIO KU3HECTOUKOCTh
JIP 15 TotoBelii k mpodeccuoHanbHON KOHKYPEHIIMH W KOHCTPYKTUBHOM
peaKuuy Ha KPUTHKY.
JIP 17 CopeiicTBytOIIHMI TTOAIEPKAHUIO PECTHXKA CBOEH MPOQECcCuu, 0Tpacin
1 00pa30BaTeIbHON OpraHU3aIuy.

Onucanue KaXIod MPaKTUYECKOM padOThl COAEPKUT HOMEpP, HA3BAHHE U
nesnb paboTsl, GOopMUpPYyEMBIE B IPOLECCE BBIOJHEHUS pa0dOThl 3HAHUS U yMEHUS,
TEOPETUUECKOE M3J0KEHHE HeoOXoauMoro Marepuaina (Ipu HEOOXOIUMOCTU
MIpUMEPHl  BBIMIOJIHEHUS  3aJIaHUI),aJITOPUTM  BBINIOJHEHUS padOThl, BAPUAHTHI
3aJJaHUM.

Jlnst mony4yeHuss JONOJIHUTENIBHOM, Oojiee moapoOHON uH(OpManuu 1o
OCHOBHBIM BOIIPOCaM y4€OHOW JUCHUIUIMHBI B KOHIIE METOJUYECKUX PEKOMEH Al
IpUBEJICH NepeyeHb HH(POPMALIMOHHBIX HICTOYHHUKOB.

OT4eTbl CTYJAEHTOB IO MPAKTUYECKUM padoTaM JIOJKHBI COAEpPKaTh HOMED,
Ha3BaHUWE M LIEJb PadOThl, BHINOJHEHHbIE 33JaHHUS U UX PE3YyJbTaThbl, OTBETHl Ha
KOHTPOJIbHBIE BOMPOCHI U BHIBOJBI 10 MPOAEIIaHHON padoTe.

TUTYJIBHBIN JTUCT JOJIKEH OBITH O(POPMIIEH B COOTBETCTBUU C MPUIIOKEHHEM A,



IlepeyeHb NpaKTUYECKUX 3AHATHI

No HanmMeHoBaHue npakTHUeCcKO paboThI Kou-Bo yacoB

1 [IporpammupoBanue 00pabOTKHU HapYy>KHBIX IOBEPXHOCTEH Ha 4
TOKapHbIX cTaHkax ¢ YIIY

2 OdopmiteHre pacYeTHO-TEXHOJOTUYECKON KapThl 00pabOoTKU 4
HAPYKHBIX ITOBEPXHOCTEN HA TOKAPHBIX cTaHKax ¢ UITY

3 [TporpamMmmupoBanre oOpabOTKH BHYTPEHHUX TOBEPXHOCTEH HA 4
TOKapHBIX cTaHkax ¢ YITY

4 OdopmileHre pacyeTHO-TEXHOJIOTUYECKON KapThl 00pabOTKU 4
BHYTPECHHUX MOBEPXHOCTEN HA TOKAPHBIX cTaHkax ¢ YITY

5 [IporpammupoBanue 00pabOTKH MOBEPXHOCTEN Ha (hpe3epHBIX 4
craHkax ¢ UIlY

6 OdopmieHre pacueTHO-TEXHOJIOTHYECKOU KapThl 00pabOTKU 3
Ha ¢pe3epHbIX crankax ¢ UITY

UTOI'O 23




ITPAKTHYECKAS PABOTA 1

Ha3Banue mnpakTuueckoid padorbi: [IporpammupoBanue o00pabOTKH
Hapy> KHBIX [TOBEPXHOCTEN HAa TOKAPHBIX cTaHKax ¢ UIIY

Hean padoTbi: DopMUpOBaHUE YMEHUMN pa3paboOTKNyIPaBIISIONICH
porpaMmbl 00OpabOTKHU JAETaIN HA TOKAPHOM CTaHKE.

YMEHHUs:

- YUTATh YEPTEXKHU;

- PAaCCUUTHIBATh U MPOBEPATH BEIMYMHY MPUITYCKOB U Pa3MEPOB 3ar0TOBOK;

- aHAJIM3UPOBATh U BEIOUPATh CXEMBbl Oa3UPOBAHNUS;

- BBIOMpaTh  CrmocoObl ~ 00pabOTKM  TOBEPXHOCTEH W Ha3HA4aTh
TEXHOJIOTHYCCKHE 0a3hl;

- BBIOMPATh TEXHOJOTMYECKOE 00OPYJOBAaHUE U TEXHOJOTMYECKYIO OCHACTKY:
MPUCTIOCOOJICHHMS, PEXKYILUNA, MEPUTEIIbHBIN U BCIIOMOTaTEIbHbIM HHCTPYMEHT;

- PACCUUTHIBATh PEKUMbI PE3aHUS [0 HOPMATHBAM;

- COCTaBJIATh YNPABJISIOUIME MPOrpaMMbl JJii 00paOOTKH THIOBBIX JAeTajeil
Ha MeTajuioo0padaThiBatoieM 000pyI0BaHUY;

- UICTIOJIb30BaTh ~ TMAKEeThl  MPUKIAJHBIX  TPOrpaMMm  Juisi  pa3paboTKu
KOHCTPYKTOPCKOW JOKYMEHTAIIUU U MPOEKTUPOBAHUS TEXHOJOTUYECKHUX MTPOLIECCOB

3HAHUA (AKTyaIM3aLusl):

- METOAUKY NIPOEKTHUPOBAHMS TEXHOJIOIMYECKOrO MPOLEcCa H3rOTOBIICHHUS
NeTau;

- THIIOBBIE TEXHOJIOTMYECKHE IPOLIECCH] U3TOTOBJIECHUS JETAIEH MAILWH;

- BUJBI JACTAJIEH U UX IOBEPXHOCTH;

- Kkjaccudukarnuio 0as;

- BH/JIBI 3aTOTOBOK U CXEMBbI UX 0a3UpOBaHUS;

- ycJOBHS BIOOpA 3aTOTOBOK M CIIOCOOBI UX MOJIYYESHHUS;

- MpaBuiia BEIOOpA TEXHOJIOTMYECKUX 0as;

- BUJBI 00paOOTKU pe3aHus;

- BHJIbI PEXYIIUX UHCTPYMEHTOB;



- TEXHOJIOTHYECKHE BO3MOKHOCTH METAJIIOPEKYIIUX CTAHKOB;

- Ha3HA4YCeHHE CTAHOYHBIX MPUCTIOCOOJICHUN;

- METOJIMKY pacueTa peKMMOB pE3aHus;

- tpeboBanus ECKJl u ECT/] x obopmiieHHI0 TEXHUYECKON JOKYMEHTAIINH;

- METOJUKY pa3pabOTKM M BHEIPEHUS YIPABISIIONIUX MpPOTpaMM JIJis
00pabOTKM MPOCTHIX ACTalIel Ha aBTOMAaTU3HUPOBAHHOM 000PYI0BAHUY;

Teopernyeckuii MaTepua:

CTpykTypanporpaMmmabl

VYnpasinstomas nporpamMma MPEACTABIISIET cobom
MOCJIEI0BATEIbHOCTHIIPOCTENIITMXKOMAaH /T, TAKUXKAKIIMHEHHOEUKPYTOBOEIIEPEMEILIE
HUSIMHCTPYMEHTAB3aJaHHBICKOOPANHATHI, BKIIFOUEHUE—OTKIIFOUCHUEBPAIIICHUS
HITUHENS, M3MEHEHHE YacCTOTBI BpAaIllCHHS HITUHIENS, nojauu
up. Y npapiasomasnporpaMMasBIse TCAOCIe10BaTEIbHOCTRIONPOTrPaMMHBIXKAJIP
OB,COXpPaHEHHBIXBCUCTEMEYIIpaBiieHUs. I [puBbIIOTHEHUN 00paOOTKH TN 3TH
KaJIpbl CUUTBIBAIOTCS u
MPOBEPSAIOTCAKOMITBIOTEPOMB3ANPOrpaMMUPOBaHHOMIIOPsIKE.COOTBETCTBYIOIIIUEY
MPaBJISIONIMECUTHAIIBI IOCTYIAIOT HACTAHOK.

VYnpasmsromasnporpammalilly coctontus:

® HOMEpAINpPOTrPAMMBI;

® KaJpOBYNPABIISIOMICUTIPOTrPAMMBI;

® CJIOB;

® aJ[PECOB;

® YHCJIOBBIXKOMOMHAIUH (112 IpECOBOCEHYACTUIHOCO3HAKOM).

IIpumensiembleapeca@yHKIMMA:

O-nomepnporpammbioT1 109499 musimporpamMmMoOpaboTKUHUIIOATPOTPaMM;

N — HoMep kajapa oT1109999;

G-1oATrOTOBUTENbHASI(PYHKITHS;

X, Z—KOOpIMHATHITOYKUBCUCTEMEOTYETACTAHKA;

F —ckopocThogauu,marpe3sosl;

S-CKOpOCTBBp AMICHUATIITNHACIIA,CKOPOCTbPC3aHU A,



T—BBI30BUHCTPYMEHTA HKOPPEKIIMUHAHETO;

M-—BcrioMmoraTeabHassPyHKIIHS;

;—KoHeT0J10Ka(KaIpa,porpaMMmBbl ).

CucremMa KOOPAUHAT TOKAPHOTO CTAHKA

Ha Ttokapuom cranke EMCO ConseptTurn 55 wucnons3dyercs HOByX
KOOpJMHATHAs cucTemanepemMeneHui(pucyHok 1 ): mpogonpHas—0Ch3aroTOBKH
(koopmuHata Z) u mnomnepeuHas (koopauHata X). [ns ymoOcTBamosab3oBaTeNs
3HaYCHUE o KOOpJMHATE X 3a7aeTcs TaMETPOM. 310

IlaeTB03MO}KHOCTI)CpaBHI/IBaTLI/ICTHHHBIﬁpaBMepHGHOCpeﬂCTBeHHOCpaSMCpaMI/I

L
e

HaYEepTEKE.

I

x 1V

Pucynok 1 - CucteMakoopMHaT TOKQPHOTOCTaHKA

IIpuMeHsieMbIeNIOATOTOBUTEIbHBIC(PYHKIIMU
GO00—yckopeHHOETIEpEMEIIICHNUE;

GOl-nmuHeHASMHTEPIIONISALINS;
G02—xpyroBasMHTEPIOJIAUATIOUACOBOUCTPEIKE;
GO03—kpyroBassuHTEPIOSAIUATIPOTHBYACOBONCTPEIKY;
G94-nogauaBMM/MUH;

G95- momaua BMM/00.

IIporpaMMupoBaHue nepeMenieHU Mo ayre oKpyxxkHoctu @opmar
N...G02(G03)X...Z...R... F...

X, Z—KOHEYHAATOYKAIyTH;

R—paauycnyru;

F —ckopocTtbnogauu.

NHcTpyMeHT nepeMeIaeTcs B KOHEUHYIO TOYKY BJI0JTb

yCTaHOBJICHHOMYyTUC3apOorpaMMHUpOBaHHOMCKOpocThionoiaun. Hapucynke2nokas
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aHOIEpEMEIIEHNE HHCTPYMEHTA 110 JyTe OKPYXKHOCTHU IIPOTUB YACOBOM CTPENIKHU(TIO
G03).
Xy K

\[303

0
Q?‘)

/
PI/ICYHOK 2- OHpGILGHGHI/ICHaHpaBHeHI/IHHGPGMGHIGHI/IHHOI[YF COKPYKHOCTHU

IIpumeuanue:

* BBOoJRcnonoxurensHbpIM3HaKOM1aeTAYTY<180°,coTpUIiaTeIbHbINA
3HakoMaeTayry>180°(pucyHnok3).

* TOJHASOKPYKHOCTHHEMOKETOBITH3AIPOT paMMHPOBAHATIPHUITOMOIITHR .

* HanpasneHnueBpaneHus LIyt G02,G03BcernaonpenensieTcaHaa0Ch
0 BpameHwsI(T.e.B TIEPBOM  YETBEPTH  JIEKAPTOBOHMCUCTEMBI  KOOPJWHAT),
HE3aBUCUMO OT TOro, KaK YCTaHOBJEH HMHCTPYMEHT HacTaHKe(HaIuIH

MOJIOCHIOBPAILICHUS ).

A

Jm——

/

Pucynok 3 - OnpezaeneHneHanpapieHAANEPEMEIEHUATIONYT€OKPYKHOCTH
IIporpamMupoBaHue YacTOTHI BpallleHUs! IINTUH/IEIsI
[TpuBoacTankaoOecneunBaeTOCCCTYIEHYATOEPETYIUPOBAHNEYACTOTHI

BpaleHUsI IIITAHIE B npeaenax nManasoHa. [TepBbiii
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nuara3on:120...200006/mMuH,BTOpOMIMana3zoH:280...400006/mun. YacToTraBpariieH
Us13a1a€TCAMPAMBIMKOJIOM.
Hanpumep, n= 60006/Mu—«S600».
IIporpamMupoBanue nNoga4u
[TonaganoymonuanutozagaércasmMm/o0canckpeTnoctsio0,01mm/00.
Hanpumep:S,=0,1Mm/06—«F0,1.
KpomenToro,ecTbBO3MOKHOCTB3a1aBATHII0/1a4y BMM/MUH, UCTIOIB3YSATIOATOTO
BUTEIBHYIOPYHKIIHI0G94.
Hampumep:S;=100Mm/Mun —«G%4...... F100».
3HaveHHe BCIOMOraTeJIbHbIX PyHKIMIA:
MO2-koHermporpamMmb;
MO03-BpaiieHuemnuHAesAnouYacoBocrpenke; M04-
BpAILLICHUECIINUHAEIAIPOTUBYACOBONCTPENKH; M05 - OCTaHOB
IITTUHICIIS,
M30-koHelynpaBisoIeATPOrpaMMBl.
3amanue: pa3palboTaTh YHPABISAIONIYIO MPOrpaMmy oO0pabOTKH AeTaliu Ha
TOKapHOM ctanke ¢ UITY
Xoa padoTbi
1. 3amaTe mapaMeTpsl 3arOTOBKH, BBIOpaTh HEOOXOAUMBIA MHCTPYMEHT JIs
00paboTKH
2. Pa3pabotaTh MapuipyT 00paboTku AeTayiu (pucyHok 1b npunoxenus)
3. Pa3paboTaTh ynpapisionyto mporpaMmyo0paboTKe 1eTaan
4. ChopMynupoBaTh MePeXo/Ibl MPU TOKAPHOU 00paboTKe 00pabOTKH eTanu

5. CaenaThBBIBO/I IO BHITIOJIHEHHOM paboTe.

INPAKTHYECKAS PABOTA 2
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Ha3zBanmue NMPAKTHYeCKOM padoThI: Odopmiienue pacyeTHo-
TEXHOJIOTUYECKON KapThl OOpaOOTKM HApY>KHBIX TOBEPXHOCTEW HA TOKAPHBIX
crankax ¢ UIlY

Hean pa6oTbi: DopMupoBaHUe yMEHUM oQopMIISATH AIIEMEHTBI
TEXHOJIOTHYECKOT0 IMporecca 00paboTKH JeTalH

YMEHMA:

- YUTATh YEPTEXKH;

- aHAJIM3UPOBAaTh KOHCTPYKTUBHO-TEXHOJIOTUYECKHE CBOMCTBA JETAIH, UCXOAS
U3 €€ CIIy’)KeOHOT0 Ha3HAYEHUS;

- ONIPENENATh TUIl IPOU3BOJCTBA;

- aHAIM3UPOBATh U BBIOMPATh CXEMbI Oa3UPOBAHUS;

- BBIOMpaTh  crmocoObl  00pa0OTKM  TOBEPXHOCTEH W Ha3HAydaTh
TEXHOJIOTHYCCKHE 0a3hl;

- COCTABJISITh TEXHOJIOTMUECKUI MapIIPYT U3rOTOBJICHHUS I€TAJIH;

- IPOEKTUPOBATH TEXHOJOTUUYECKHE OIlEpaLliy;

- pa3pabaTbIBaTh TEXHOJOTUYECKHUM MPOIIECC U3TOTOBIEHUS AETAIIH;

- BRIOMPATh TEXHOJOTHYECKOE 00OPYJOBAaHUE U TEXHOJOTUYECKYIO OCHACTKY:
MPUCTIOCOOJICHMS, PEXKYILUNA, MEPUTENIbHBIN U BCIIOMOTaTEIbHbIM HHCTPYMEHT;

- PACCUUTHIBATh PEKUMbI PE3aHUS [0 HOPMATHBAM;

- 0(pOpMIIATH TEXHOJIOTMUYECKYIO JOKYMEHTAIHIO.

3HAHUA (AKTyaIu3alus):

- CcilIyXeOHOe Ha3HaYeHHWE M KOHCTPYKTHUBHO-TEXHOJOTHMUYECKHE MpPHU3HAKU
NeTalu;

- METOAUKY NPOEKTHUPOBAHUSI TEXHOJOTMYECKOro MpOlecca H3TOTOBICHUS
NeTaNu;

- THUIIOBBIE TEXHOJIOTMYECKUE MTPOLIECCH] U3TOTOBIICHUS JETaNe MAIlUH;

- BUJIBI J€TaJIel U UX MOBEPXHOCTH;

- Kknaccudukanuio 0as;

- BHJIbI 3aTOTOBOK M CXEMbI UX 0a3UpPOBAHUS;

- TpaBWa BEIOOPA TEXHOJIOTHUECKUX 0a3;
12



- BUJBI PEKYLIUX UHCTPYMEHTOB;

- 3JIEMEHTHI TEXHOJOTUYECKOU ONEepaLNu;

- TEXHOJOTHYECKNE BO3MOKHOCTH METAJUIOPEKYIIUX CTAHKOB;

- Ha3HA4YeHHE CTAHOYHBIX MPHUCIIOCOOJICHU.

Teopernuecknii MaTepuaJ:

PTKunpencraBnseTcod0UTpacKTOPHIONIEPEMEICHUIMHCTPYMEHTAITPHOOpado
TKeeTaau(pUCyHOK4),aTakKeKOOPAMHATHIOMOPHBIXTOUEKIIEpEMEIIECHUSI  (PUCYHOK
5), VICTIOJIb3Y €MBIN peXyIMi WHCTPYMEHT u
pexxumbipesanus.IlepencocraBnenneMP TKueo6xoaumoonpeaenuTenocae10BaTeNb
HOCThOOPaOOTKUIETAIMCHA3HAYEeHUEMITPUITY CKOBHa0OpaboTky.Ilocneatoronanect
MHAYEPTEKAETATUTPACKTOPHUIONIEPEMELIEHUAPEKYIETONHCTPYMEHTAUOTIPEIEIIUTD
KOOPAMHATHIONIOPHBIX TOYEK, BBIOPATh PEKUMBI pe3aHUsl (YacTOTy BpalleHUs
JeTaIN UIoAavy )u3aHecTu JaHHbeieB Tadbauiy PTK.

Eciu mnpu oOpabotke geranun Ha cranke c¢ YIIY wucnons3yercs
TOJIbKOOIUHPEXKYIIMHUUHCTPYMEHT,TOETOMOKHO HE BHOCUTHBTAOIHILY.

PacuetHo-texnonornueckaskapra(PTK)cayKUTHCXOTHBIMJOKYMEHTOM:

- TEXHOJIOTY-IIPOTPAMMHUCTY IIAPACUETAYITPABISOLIEHITPOTPAMMBI;

— onepatopyctankacUITY miisiHacTpoiiKMCcTaHKaHA00pabOTKY IeTalIH;

- KOHCTPYKTOPY(BBUIAETEXHUUECKUXYCIOBUIN )HAPOEKTUPOBAHUE3AKUM

HOWOCHACTKUHUCTIEUAIBHOTOPEKYILIETOMHCTPYMEHTA.

13



\/ Ra 125

é‘ 30
20

T

220
@19

+X
@ ~Hyme deman
— —flepemewerue Ha padoqed nodaqe.
== —YckopesHoe nepeMeweHue

T
1 HlG, hts, + 7

Aum | Macea | Macumad)

o] A B | Tl (Aol P e H0-MEXHOADZLYECKTA

[Papd ‘ 41
b kapma i T
iz 016 [0CT 4784-97

Honupoban Fopan_ AL

Pucynok 4 - OnepanioOHHbIN 3CKU3, COBMELIEHHBIN C TPACKTOPUEN

JIBUKEHUS] UHCTPYMEHTA

e Kagpduwams: magxa, Mm S n
moKu X 7 /08t | o/ M|
) 22 0
=
2| 2 0 S
3 > 7 qrz| =~
4 9 1
5 19 =20
at1 %
61 22 20 S
| 7 2z 7
% 8 5 1
e g 8 -5
- S
g 0| 1 55| B
el nl 9 -10 :
2 A -0
;
g
E_
AL
g T W l_
Konuoahon Pogpm A4

Pucynok 5 - Tabnuia KOOpAMHAT TOYEK U PEKUMOB PE3aHUs



3ananmne:opOPMUTHPACUETHO - TEXHOJIOTMYECKYIO KapTy 0oOpabOTKu AeTanu

Ha TOKapHOM craHke ¢ UIIY
Xox paboTbl

1. 3apath mapaMeTphl 3aroTOBKH, BHIOpaTh HEOOXOAMMBIA MHCTPYMEHT MJIs
00paboTKH,

2. Pazpaborats MapmpyT 06padboTku aetanu (pucyHok 2b npumnoxxenus);

3. PazpaboTaThaeMeHT yIpaBJIstolel MporpaMMbl 00paObOTKHU JeTalH,

4. ChopmynupoBaTh Mepexo/ibl IPU TOKAPHON 00padOTKe IeTalH;

5. CnenaThBBIBO/I 11O BHITIOJTHEHHOM pabdoTe.
INPAKTHUYECKAS PABOTA 3

Haspanue mnpakTtuyeckoid padorbl: I[IporpammupoBanue o00pabOTKH
BHYTPEHHUX ITIOBEPXHOCTEN HA cTaHKax ¢ YIIY

Heas pa6orbi:@opMUPOBAHHE HABBIKOB MO pa3pabdOTKe YIPaBISIOMIUX
nporpamm oOpabOTKH BHYTPEHHUX MOBEpXHOCTEH Ha ctaHkax ¢ YITY.

YMEHMA:

- YUTATh YEPTEXKH;

- aHAIM3UPOBATh KOHCTPYKTUBHO-TEXHOJIOTMYECKHUE CBOMCTBA JETAIA, HCXOMS
13 €€ CIIY>KeOHOTr0 Ha3HAYCHHUS;

- ONPEAENATh TUI MPOU3BOJICTBA;

- aHATM3UPOBATh U BBIOMPATh CXEMbI Oa3UPOBAHUS;

- BbIOMpaTh  crmocoObl  00pa0OTKM  TOBEPXHOCTEH W Ha3HaydaTh
TEXHOJIOTHYECKHE 0a3hl;

- COCTABJIAITh TEXHOJIOTMYECKUI MapIIPYT U3rOTOBJICHHMS I€TAJIH;

- IPOEKTUPOBATH TEXHOJOTUYECKHE OTEepaliy;

- pa3pabaTbIiBaTh TEXHOJIOTHYECKUN MPOIECC U3TOTOBIICHUS ACTANIH;

- BBIOMpATh TEXHOJIOTMYECKOE 000OpYAOBaHUE U TEXHOJOTUYECKYIO OCHACTKY:
IPUCIIOCOOJIEHHUS, PEKYILUN, MEPUTENBHBII U BCIIOMOTaTENIbHbBII HHCTPYMEHT;

- PACCUUTBIBATh PEKUMBI PE3AHUS [0 HOPMATUBAM;

- O(I)OpMJ'IHTI) TEXHOJIOIMYCCKYIO JOKYMCHTALUIO.
15



3HAHMSA (AKTyaJIM3ams):

- chnykeOHO€ Ha3HAYeHUE U KOHCTPYKTHUBHO-TEXHOJIOTMYECKUE MPU3HAKU
JieTanu;

- METOJUKY MPOCKTHUPOBAHUS TEXHOJOTMYECKOTO MpOoIecca H3TOTOBJICHHUS
JieTanu;

- THIIOBBIE TEXHOJIOTHYECKHE TIPOIIECCH M3TOTOBIICHUS JETAICH MAIWH;

- BUJIBI JeTaJIel U UX MOBEPXHOCTH;

- kjaccudukanuio 0as;

- BHJIBI 3aTOTOBOK M CXEMBbI UX 0a3UpPOBAHUS;

- TpaBuiia BEIOOpA TEXHOJIOTHYECKUX 0as;

- BWJIBI PSXYIINX HHCTPYMEHTOB;

- BJIEMEHTHI TEXHOJIOTMYECKOW OTIepallny;

- TEXHOJIOTHYECKHE BO3MOKHOCTH METAJUIOPEKYIIUX CTAHKOB,;

- Ha3HAYCHHE CTAHOYHBIX MPHUCIIOCOOICHUHN.

Teopernuecknit MaTrepua:

VYyuTeiBast Bce MHOTOOOpa3ue Jeraneid, oopadaTbiBaeMbIX HA CTaHKAX, PEAKast
U3 HUX HE COJEPKUT TAaKOTo AJeMEeHTa Kak oTBepcThe. Hasznauenue oTBepcTuii B
JETa MOXET OBITh Pa3HBIM: KOHCTPYKIITMOHHOE - COCIWHCHUE JeTalel MExXIy
co00ii B cOOpOUHBIH y3ell, PYHKIIMOHATBHOE — KaHaJl OXJIaXIeHUs B rpecc-popme u

T.O.

-
ml

16



ITo reomerpum oTBepcTHd  KIaCCUPUUMPYIOT HA  LWIMHIPUYECKHE,
CTyleHYaTble, (acoHHble, KOHMYECKME. B  geraim  oTBepcTHE  MOXKET
OBITH CKBO3HBIM (00€CTIEUMBAECT BBIXOJ] MHCTPYMEHTa) u riayxum. s oOpaboTku
OTBEPCTUII MOXKET NPUMEHATHCA Pa3JIMYHBIA HHCTPYMEHT: JIE3BUIHBIN (CBepia,
3€HKEepa, Pa3BepTKH, 3€HKOBKH, pe3lbl U T.N), adpa3uBHbIA U npyrue. Ha pucyHnke

HIKE MOKa3aHbl CKBO3HOE (CJIEBA) U ITYXOE OTBEPCTHSI.

/

Ha wmertammopexxymmx cTaHkax oOpaboTka MNpPOU3BOAUTCS JIE3BUHMHBIM
MHCTPYMEHTOM, a ONEpAlMs Ha3bIBACTCA AHAJIOTMYHO HA3BaHUIO MHCTpyMeHTa. [l
00pabOTKM OJHOTO OTBEPCTHUSI B 3aBUCUMOCTH OT TE€OMETPUU, TOYHOCTH H
IIEpOXOBAaTOCTH  MOXKET  MPUMEHATHCS  HECKOJbKO  omepauuil  (LEHTPOBKA,
IpeIBapUTEIbHOE CBEPJICHNE, paCTaUMBaHHE U T.JI.)

Jlnst mporpammupoBanusi o0padboTku oTBepcTuid Ha ctaHkax YITY ucnosb3yroT
TaK Ha3bIBAEMBIE IIOCTOSTHHBIE LIUKJIBI CBEPJICHUS.

[IoCTOSIHHBI LMK CBEPJICHUS — OTO MAaKpONpOrpamMma, 3aJ0KEHHas B
cucremy UIIY u BhI3bIBaeMasi kak (QyHKIUA C Nepenayeil mapameTpoB 0OpabOTKH.
BO3HMKHOBEHHE LIMKIIOB CBEPJICHHSI YXOJIUT CBOMMH KOPHSMH BO BPEMEHA, KOI'Za
OPOrpaMMUCT BPYUYHYIO NHCal YIPaBJSAIOUYI0 TporpamMmy st oOpabOTKH, a
cuctema UYIIY He wmMmena mocTaToyHOrO OO0BEMa MaMATH JII XPAHEHUS DTOU
IPOrPAMMBI.

[TosToMy  OCHOBHOW  I1€JIbIO  CO3JaHUsA  MOJO00HOTO  (yHKIIMOHAIA
ABJISIIOCH COKPAILICHHS] BpEMEHU IIPOrpaMMUPOBAHUS Y MUHUMH3aLUs KOJa
(KonmMuecTBO CUMBOJIOB B mporpamme). I1oCTOSSHHBIN LUKII CBEpJICHUS YHpPOIIAeT

nporpammy, 3aMCHI HCCKOJIBKO €€ CTPOK OAHUM OJIOKOM.
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B xoge UCO 7 OuT amst mporpaMMHUPOBAHUS TIOCTOSTHHBIX ITUKIIOB CBEPJICHHUS
ucronb3ytorcss G-koael ¢ HoMepamu oT 80 10 89 (G80-G89), yacTh M3 KOTOPHIX
3ape3epBUPOBAHA U HE UCIIOJIB3YETCS.

G80 — oTMeHa MKJIa CBEPJICHUS;

G81 — mpoctoe cepaenue (Single PeckingDrilling)

G82 — cBepnenue ¢ momkoit ctpyxku (BreakChipDrilling)

G83 — riy6oxkoe ceepiienne (Deep Drilling)

G84 — napeska pe3rosI (Tapping)

G85 — pacraunBanue (Counter Bore);

Kax BugHO 13 Tabiuiel, Homep G PyHKIIMU 3a€T TUIT ONIEPAIIMH CBEPIICHUS.
ITepen Tem Kak BBI3BaTh HYKHBIN IUKJ, HHCTPYMEHT TO3UITHOHUPYETCS B HYKHYIO
TOYKY OTHOCHTEJIBHO CHUCTEeMbI KoopauHaT. [lociie BBI3BIBACTCS IIUKI CBEPJICHHUS C
XapaKTEPHBIMHU TSI HETO TTapaMETPaMH.

IIpocmoe ceeprenue (G81)

JlaHHBINM UK Tpe/IoiaraeT HEMPEePhIBHOE IBMKEHHUE CBEPJIa B MaTepuaje OT
Bepxa M0 JHA OTBEPCTHUS C 3aJaHHOW CKOpOCThIO. [l TporpamMMupOBaHMS
ucronbzyercst koa G81. Jlmst cBepieHus: OTBEPCTUS HAa PUCYHKE HIDKE, IMOTpeOyeT

cienyromui (hparMeHT yrpasisioleld MporpaMmel.

.

o
.20.00_

17.50

)

%
00001

N10 G17 G40 G49 G80 G90 (noocomosumenvras uacmo YII)
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N15 T1 M6 (ycmanoska uncmpymenma)

N20 G54 (3a0anue nynegoti mouxu oemanu)

N25 GO G43 Z50 H1 (sxarouenue xoppexmopa Ha onumy)

N30 X20 Y17.50 (bixo0 6 mouky yenmpa omeepcmuisi)

N35 G1 Z15 F500 (svix00 Ha bezonachyto niockocms Z=15mm)

N40 G81 Z-30 R5 F100 (ss1306 yuxna npocmoeo ceéepieriis)

N45 G80 (ommenums yuxn ceeprenus)

N50 GO Z50 (noovem 6 koneunyro mouxy mpaexmopuu)

NS5 MO5 (svixouums obopomul winuroesis)

N60 M30 (xoney npoepammet)

B xanpe 40 mpousBoauTcs BeI30B LUKIA IpocToro ceepienus G81, cormacHo
KOTOpPOMY MHCTPYMEHT omyckaetrcsi Ha riyouny otBepctus 30 mm (Drilling Total
Depth), xotopast 3amaercs mapamerpom Z-30, mociie 4ero OyAeT BBIBEJACH Ha
miockocth  otBojia RS (Clear Plane). Ha pucyHke HuXe TMOKa3aH 93CKU3

00pabaTbhIBa€MOT0 OTBEPCTHSI.

5

30.00

Ecnu HeoOXoamMo MpOCBEPIIUTH Cpa3y HECKOJIBKO OJHOTHUITHBIX OTBEPCTHUH,
TO TIOCJE€ OOBSBICHUS IMKJIAa KOOPJAWHATBHI BCEX OTBEPCTHUH TMEPEUUCIISIOTCS
MOCTPOYHO. BhI3BaHHBIN 1TUKIT Oy/I€T aKTUBHBIM JI0 TE€X IMOP, IMOKa He OyJeT BbIJIaHa

KOMaH/1a Ha okoH4YaHue nukiia ceepaeHust G80.
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45.00

.f’\
[N

45.00
75.00

Yrpapisomas nporpamma it 00paOOTKH HECKOJBKHUX OTBEPCTHH Oyaer
BBITJISIZIETD CIAEAYIOUTUM 00pa3oM:

% 00001

N10 G17 G40 G49 G80 G90 (noocomosumenvuas uacmo YII)

N15 T1 M6 (ycmarnosxka uncmpymenma)

N20 G54 (3a0anue nynesoti mouku oemanu)

N25 GO0 G43 Z50 H1 (sxarouenue xoppexmopa Ha Onumy)

N30 X15 Y45 (sbix00 6 mouxy yenmpa omeepcmusi 1)

N35 G1 Z15 F500 (svix00 ra bezonachyto niockocms Z=15mm)

N40 G81 Z-30 R5 F100 (ss1306 yuxna npocmoeo ceéepieriis)

N45 X45 (nepexoo u ceepnenue omeepcmue 2)

NS0 X75 (nepexoo u ceeprenue omsepcmue 3)

N45 G80 (ommenums yuxn ceeprenus)

N50 GO Z50 (noovem 6 koneunyro mouxy mpaexmopuu)

NS5 MO5 (svixnrouums obopomul winuroesis)

N60 M30 (xoney npoecpammot)

IInockocmu noovema

JlormyckaeTcst ynpasisTh MOJ0KEHUEM HHCTPYMEHTA M0 OCH Z TIPU ABUKCHUH

OT OJIHOTO OTBEpCTHsI K apyromy. Jis sToro ucnons3yores koasl G98 u G99. Ilpu
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3aganuy Koaa G98 MHCTPYMEHT OTBOJUTCS Ha OE30MAaCHYIO INIOCKOCTh — IIIOCKOCTb,
Ha KOTOPOW MHCTPYMEHT HAaxOAWICS TIepel BbI30BOM IOCTOSHHOTO ITUKJIA
ceepienns. Kox G99 — npousBoauT OTBOJ MHCTPYMEHTa Ha IJIOCKOCTh OTBOJA,

KOTOpasd OIpecaCIIATCA IapaMCTpOM R OUKJIA.

G98

© | G99

Ceepaenue c nomxou cmpyoicku (G82)

OTnuyaercs OT MPOCTOTO CBEPJICHHS JOMOJTHUTENBHBIM IapaMeTpoMm P,
KOTOPBI YCTaHABJIMBACT BpPEMsI BBIIEPKKH CBEpJia Ha JHE OTBEPCTHSA. ITO
CIIOCOOCTBYET YJIaJICHUIO CTPYKKH M3 oTBepcTUs. 3aaaeTcs kogom G82.

Ilpumep:

G82 Z-30 R5 P1000 F100, rme P — Bpems Boictos B 1/1000 cex (B maHHOM
MIpUMeEpE BBICTOM COCTaBUT | CeK).

I nyboxkoe ceepnenue (G83)

JlaHHBIN [UKIT CBEPJICHHSI TIPETHA3HAYCH JIJIs1 CBEPJICHHS TITyOOKNX OTBEPCTUI
(nmuHa oTBepcTUd OoJblie 5 ero nuameTpoB). B pasHoil nuTepaType Takke MOKHO
BCTPETUTh Ha3BAaHWE JTAHHOTO ITMKJIA KakK IMPEPBIBUCTOE CBEPJCHUE. DTO CBS3HO C
XapaKTEepOM JIBIKCHHUS CBepJia mpu 00padoTke oTBepcTusi. Bo Bpems BBITIOJHEHUS
[IUKJIa THCTPYMEHT yriayOmsieTcss Ha paccTtosinue Q, 3aJlaHHOE B MapaMmeTpax, rmocie

4Cro BO3BpamacTCs Ha IMJIOCKOCTbL OTBOAA. N Tax IMOBTOPACTCA N0 TCX IIOP, ITOKA HE
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Oyznet 00paboTaHo Bce OTBEpCTHE. Takasi TEXHOJIOTHUS MO3BOJIAET yAAIATh OOJIBIIYIO
4acTh CTPYXKHU U3 OTBEPCTHUS U MIPEAOTBPAILAET IOJIOMKY CBEpJIa.

Jlnst mporpaMMupOBaHMs TIIyOOKOro CBepiieHHsl ucnonb3dyercs kox G83, co
CJIEYIOIIUM HaOOpOM MapaMeTpoB.

Ilpumep:

G83 Q5 Z-30 R5 F100, rae Q — riryOuHa cBEpJICHUS 3a OJUH TOaAX0. (5 MM)

3aganue: pa3padoTaTh yHpaBISIOLIYI0 IPOrpaMMy OOpaOOTKH BHYTPEHHUX
IIOBEPXHOCTEN JeTanu Ha ctaHke ¢ UITY

Xoa padoTnl

1. O3HaKOMUTBCS C YepTeKOM oOpadarbiBaeMor jgeramu (pucyHok 3b
TIPUIIOKCHHUS);

2. YCTaHOBUTb COCTaB MEPEXOI0B IpU 00pabOTKE AETaNH,;

3. Onpenenuth C€rmoco0d YCTAaHOBKM JETald Ha CTaHKE, YCTAHOBUTH HYJb
NeTajay, TOJIOKEHUE HCXOAHOM TOUYKH. IIOCTpoWTH TpaekTopuum nepeMEleHAN
Ka)X/10r0 HHCTPYMEHTA;

4. OmnpenenuTh KOOPIAUHATHI OTIOPHBIX TOYEK;

5. PazpaboTaTh ynpapisioliyto nporpaMmmy mo oopaboTKe AeTalu;

6. CnenaThBBIBO/I TIO BBITTOJIHEHHOW paboTe.
INPAKTHYECKAS PABOTA 4

Ha3Banue NMPAKTHYECKOM padoTbi:OdopmitecHHE pacyeTHo-
TEXHOJIOTUYECKON KapThl 00pabOTKHU BHYTPEHHUX MOBEpXHOCTEN Ha cTaHkax ¢ UITY.

Heanb padoTbi: DopMupoBaHue YMEHUH oopMIISATH pacyeTHo-
TEXHOJIOTHUECKYI0 KapTy oOpaOOTKM BHYTPEHHMX MOBEPXHOCTEH Ha CTaHKax C
4qIry.

YMEHHUsI:

- aHAJIM3UPOBATh U BBIOMPATh CXEMbI Oa3UPOBAHUS;

- BBIOMpaTh ~ cmocoObl ~ 00pabOTKM  TMOBEPXHOCTEW M Ha3HayaTh
TEXHOJIOTHYECKHE 0a3hl;

- COCTaBJISITh TEXHOJIOTUYECKUI MapmpyT U3rOTOBJICHUA ACTAIIN,
22



- IPOEKTUPOBATH TEXHOJOTUYECKHE OTepaliy;

- pa3pabaTbIBaTh TEXHOJOTUYECKUM MPOIIECC U3TOTOBIICHUS ACTAlIH;

- BRIOMPATh TEXHOJOTUYECKOE 00OPYJOBAHME U TEXHOJOTHYECKYIO OCHACTKY:
PUCTIOCOOJICHHUS, PEXKYILUNA, MEPUTEIIbHBIN U BCIIOMOTATEIbHBI HHCTPYMEHT;

- pPacCUHMTHIBATh PEKUMBI PE3aHUs IO HOPMATUBAM;

- 0(pOpMIIATH TEXHOIOTMUYECKYIO JOKYMEHTAITHIO.

3HAHMSA (AKTyaJu3amms):

- CciIyeOHOe Ha3HA4YeHHWE W KOHCTPYKTHBHO-TEXHOJOTHUECKHE MPHU3HAKU
JeTau;

- METOJIMKY IPOEKTUPOBAHUS TEXHOJOIMUECKOIO Ipolecca HU3rOTOBICHUS
JeTalu;

- TUIOBBIE TEXHOJIOTUYECKUE TPOLIECCHl U3TOTOBJICHUS JeTalIel MallllH;

- BHUJBI JeTaNICH ¥ UX TIOBEPXHOCTH;

- kjaccudukamuio 0as;

- BH/JIBI 3aTOTOBOK U CXEMBbI UX 0a3UpOBaHUS;

- TpaBHWJIa BEIOOPA TEXHOJIOTHUECKHUX 0a3;

- BUJBI PEXYIIMX HHCTPYMEHTOB;

- DJIEMEHTHI TEXHOJOTHYECKON OTepalim;

- TEXHOJOTHYECKHE BOZMOKHOCTH METAJUIOPEKYIINX CTAHKOB;

- Ha3Ha4YeHHE CTAHOUYHBIX MPUCTIOCOOJICHUH.

Teopernuecknii MaTepuaJ:
CMoTpuTe NpakTUYECKyto padoty No2
3ananmue. OQOPMUTHPACUETHO - TEXHOJOTHYECKYI0 KapTy 0OpaboTKu
BHYTPEHHUX ITIOBEPXHOCTEN €T Ha cTaHke ¢ UITY
Xoa paéoTbi

1. 3apate mapaMeTpnl 3aroTOBKH, BHIOpaTh HEOOXOAMMBIA MHCTPYMEHT MAJIs
00paboTku neranu (pucyHok 4b npuiiokeHus);

2. Pazpaborats MapmpyT 00padoTku Aetanu (pucyHok 3b nmpunoxkenus);

3. PazpaboTaThaeMeHT yIpaBJIsiolel MporpaMMbl 00paObOTKHU JeTalH,

4. ChopMynupoBaTh NEPEX0/Ibl MPU TOKAPHOU 00pabOTKE JAeTasu;
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5. CnenaTh BBIBO/I IO BBITIOJIHEHHOM padoTe.
INPAKTHUYECKAS PABOTA 5

Ha3Banme mnpakTuyeckoii padorbl: IlporpammupoBanue 00paboOTKu
NOBEpPXHOCTEHN Ha ppe3epHbIx cTaHkax ¢ UITY.

Heab padorbi: ®OpMUPOBAHUE YMEHUN COCTABIATH JIEMEHTHI YIIPABIAIOIIECH
MpPOrpaMMbl 00pabOTKH IIIOCKUX MOBEPXHOCTEH Ha (Ppe3epHBIX CTAHKAX.

YMEHHS:

- YUTATh YEPTEKHU;

- PaCCUUTBIBATh U IIPOBEPATH BEIUUYMHY IIPUILYCKOB U Pa3MEPOB 3arOTOBOK;

- aHAJIM3UPOBATh U BBIOUPATh CXEMbl Oa3UPOBAHNUS;

- BBIOMpaTh  crnocoObl  00Opa0OTKM  NOBEPXHOCTEH W Ha3HaydaTh
TEXHOJIOTMYECKUE 0a3bl;

- BBIOMpATh TEXHOJIOTMYECKOE 000pYAOBAHUE U TEXHOJOTMYECKYIO OCHACTKY:
MPUCTIOCOOJICHMS, PEXKYILMNA, MEPUTENIbHBIN U BCIIOMOTaTEIbHbIM HHCTPYMEHT;

- PACCUUTBIBATh PEKUMBI PE3AHUS [0 HOPMATHUBAM;

- COCTABJISITh YHPABIISIIONINE MPOrpamMMbl sl 0OpaOOTKU THUIIOBBIX JAeTalen
Ha MeTa/uto0o0padaThIBalOIeM 000pyA0BaHHH;

- UICIIOJIB30BaTh ~ MAaKeThl MNPUKIAIHBIX  NOporpaMm Uil  pa3paboTKu
KOHCTPYKTOPCKOM TOKYMEHTALMU U MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOLIECCOB.

3HAHUSA (AKTyaJIu3a1us)

- METOJMKY ITPOEKTUPOBAHMUS TEXHOJOTMYECKOTO MPOILECCa W3TOTOBIICHUS
NeTau;

- THUIOBBIE TEXHOJOTMYECKHE IPOLECCH U3TOTOBJIEHUS IE€TAJIEW MAILIVH;

- BUJBI I€TAJIEW U UX ITOBEPXHOCTH;

- wiaccudukanuo 6as;

- BHJIBI 3aTOTOBOK M CXEMBbI UX 0a3UpOBAHUS;

- ycIlIoBUS BbIOOpa 3ar0TOBOK U CIIOCOOBI UX MOJIYUYECHMUS;

- cnocoObl ¥ MOTPEUIHOCTH 0a3upOBaHUS 3aTOTOBOK;

- IIpaBHJIa BI)I60pa TCXHOJIOTMYCCKHUX 68,3;
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- BHUJBI 00pabOTKHU pe3aHus;

- BUJIBI PEXYIIUX HHCTPYMEHTOB;

- Ha3HaYeHHE CTAHOYHBIX MPUCIIOCOOICHU;

- METOIMKY pacueTa peKUMOB PE3aHuUs;

- tpedoBanus ECK/] u ECT/] x opopmiieHH 0 TEXHUYECKOM TOKyMEHTALINUN;

- METOJMKY pa3pabOTKM W BHEAPEHUS YIPABISIONIMX MpPOrpamMM s
00pabOTKM MPOCTHIX JAeTalleld Ha aBTOMAaTU3UPOBAHHOM 000PY/I0BAHHUU.

Teopernueckunii MaTepuaJ:

[IporpammupoBanue 2,5 - KOOpPAMHATHOW 0OpabOTKH (OJIHOBPEMEHHOE
IBWKEHHE 1O JIBYM KOOpJMHATaM C JAMCKPETHBIMHM IEPEeXoJaMHu MO TpeTbel) AJis
HECJIOKHBIX U3JIEJINIl MOXKET OBITh BBINOJIHEHO BpyuHyto. [Iporpamma misa 3-x, 4-xX u
5-TU KOOpPJIMHATHOM 00pabOTKM MOXKET OBbITh pa3padoTaHa TOJHKO C MOMOIIBIO
CHEIMAIHOTO MPOTPAMMHOTO OOecTeueHus, Tak KaK pyyHOE MpOrpaMMHUpPOBaHUE
100 Ype3BbIYANTHO TPYJ0EMKO, TUOO0 BOOOIE HEBO3MOKHO.

[Ipu paspaborke mnporpammbl mjsi  ¢pe3epHoil 00padOTKH HEOOXOIUMO
YUUTHIBATH CIEAYIONINE PEKOMEHIAIIIH:

1. 3agaBaTh Ha4Ya0 KOOPAMHAT Ha YTy JIETAIX WM HA €€ OCH CUMMETPHUH 10
ocsaiM X-Y W HaBepxy AeTanu no ocu Z. [IpuBs3ka K HyJ0 JeTaau OCYIIECTBISAETCA
OT 0a3HMpyIOLIUX JIeTalb MOBEPXHOCTEN HA 3a)KMMHOM MPHUCIIOCOOIECHUH.

2. HWuctpymenT Ha (Qpe3epHOM CTaHKE MEHSAETCS B  OMpPEAeSICHHON
IPOU3BOAUTENIEM O0OPYIOBaHMS TOUYKE. DTa TOUKA HE MOXKET OBITh NepeMelieHa B
apyroe mecto. [losTomy Hamo oOpaiaTh BHUMaHKUE, YTOOBI TPU CMEHE HHCTPYMEHTA,
OH HE 3aJieBaj 3a 3aroTOBKY. B IpOTHMBHOM cily4ae, CTOJ NPUHYAUTEIHHO JOJKEH
OBITH OTBEJICH B CTOPOHY OT MarasmHa.

3. Y1006HO MCIonbh30BaTh BCTPOEHHBIE UKLl cucTembl UITY mist oGpaboTku
OTBEpPCTHI OCEBHIM M PACTOYHBIM MHCTPYMEHTOM. DTO MO3BOJISIET COKPATHTh 00BHEM
IPOrpaMMBbI U JaeT BO3MOKHOCTB JIETKO H3MEHSThH €€ BPyUHYIO Ha CTaHKE.

4. Tlpu oOpaboTKe KPUBOJUMHEHHBIX MOBEPXHOCTEH IITAMMIOB U mpecchopM
BXXHBIM [apaMETPOM CTaHKa B IEJIOM SBJSIETCA €ro CIOCOOHOCTh IUIABHO

oTpabaThiBaTh BBICOKHE CKOPOCTH TOJa4d. ITO CIOCOOCTBYET CHHUKEHUIO
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[IEPOXOBATOCTH M TMOBBIIMIEHUIO TOYHOCTH TOBEPXHOCTU MpU Oo0Jiee BBICOKOU
npou3BoauTesnbHOCTH. B cucremax YIIY npeaycMOTpeHbl pa3iiiyHbIE PEKHMBI
BBICOKOCKOPOCTHOM ~ 00paOOTKH, B  KOTOPHIX  NIPUMEHSIOTCS  aJTOPUTMBI
YOPEKJAIOMIET0 YTEHUS] KaJpOB MPOrpaMMbl C IMOCJIEAYIOMEed UX 00pabOTKOM 10
WCTIOJTHEHUSI U ONITUMU3AIUEN.

O®pesepubie cranku ¢ UYIIY mno3Bonsitor oOpabaThiBaTh MCKIIOUUTEIIBHO
CJIOXKHBIE 1O (hOpMe MATPHUIIBI U MyaHCOHBI IITAaMIOB, popMooOpasyrolre AeTalu
npeccopm. B To xe BpeMsa ¢pesepHbie ctaHku ¢ UITY mo3BoJSIIOT MPOU3BOAUTH
OBICTPOE HM3rOTOBJIEHUE MPOTOTUIIOB U MOJIEIEH CIOKHONMPODUIBHBIX Hu3aenuil. B
ATOM CIly4a€ MOJENb HW3rOTaBIMBAIOT M3 JIEpEBa WM CHEHHAIBHOTO ILJIACTHKA,
MO3BOJISIFOIIETO MPOU3BOIUTh 00PAOOTKY HA BBICOKHUX CKOPOCTSIX PE3aHUS U MOAauH,
YTO MPU aBTOMATU3UPOBAHHON pa3paboTKe ympaBisioniell mnporpammsl 1Mo 3D
MOJIETU U3JEIHS MO3BOISET MOJydaTh PU3HMUECKYI0 MOJAEHb JJIsl €r0 MOCIETyIOIIEro
aHaJn3a, UCIIBITAHUM, OLICHKU 3CTETUYCCKUX CBOMCTB.

IIpuMmep nporpamMmMsbl 00padOTKHU AeTaau HA ppe3epHOM cTaHke ¢ UITY

50 5

30 5

50
30

1

Kkowmyp 3azomobku |

00002 - HazBanue nporpaMmbl
T1 M6 - CMeHa HHCTpyMEHTA.
S1800 M3 - 3aganue 4acTOThI BpallleHUs ITTUHCIS.

M8 - BriroueHue mojauu cMa30qHo-oXaxaaroriei sxuakoctu (COX).
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GO0 G90 G54 X-50. Y15. - BritoueHue cucTeMbl KOOPJIMHAT J€TAIA U BBIXO]I B
TOUKY 1 Ha XOJIOCTOM XOJy.

G43 H1 Z20. - BxiroueHue KOppeKIuy Ha JUTHHY .

G1 Z0 F540 - Omyckanue B Touky 2 Ha nogade S40Mm/MuH

X10. - [lepemenieHne B TOUKy 3.

Y-15. - [lepemenienue B TOUKy 4.

X-50. - [lepemeriienre B TOUKY 5.

GO0 Z20. - OTxox B TOUKy 6 Ha XOJIOCTOM XOY.
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GO X-40. Y35. Z20. - Tlonxoa Ha XOJIOCTOM X0y B TOUKY 1.
G1 Z-5. F540 - Onyckanue Ha nogaue S40MM/MUH B TOUKY 2.
X35. - IlepemeliieHue B TOUKy 3.

Y-35. - [lepemeriienre B TOUKy 4.

X-35. - [lepemernieHne B TOUKY S.

Y40. - [IepemernieHue B TOUKY 6.
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GO0 Z20. - IToxbem Ha XOJOCTOM X0y B TOUKY 7.

M5 - OctaHoBKa HITHHIEIA.

MO - Otximrouenne COX.

M30 - Konerr mporpaMmai.

3aganue: pa3paboTaTh YMHPaBISIONIYI0 MporpamMMmy 0OpabOTKM [eTald Ha
dpesepHom cranke ¢ UITY

Xoa padoTsl

1. 3amate mapaMeTphl 3aroTOBKH, BBIOpaTh HEOOXOAMMBIA WHCTPYMEHT IS
00paboTku neranu (pucyHok 5Sb mpuiioxeHus);

2. PazpaboTaTs MapuipyT 00pabOTKH JAeTaH;

3. Pa3pabotats anement YII 06paboTku netanu;

4. ChopmynupoBaTh NEpexo/ibl IPU TOKAPHOU 00padOTKE;

5. CnenaThBBIBOJI IO BBITIOJIHEHHOU padoTe.
IMPAKTHYECKAS PABOTA 6

Ha3zBanmue NMPAKTHYECKOH padoThI: Odopmitenne pacyeTHo-
TEXHOJIOTUYECKON KapThl 00padoTKH Ha (hpe3epHbIX cTankax ¢ UITY.

Heas padorbi:@opMupoBaHne yMEHHH  O0QOPMIISATHTEXHOJIOTHUYECKYIO
JIOKYMEHTAIIUIO.

YMEHMUSsI:

- YUTATh YEPTEKHU;

- QHAJIM3UPOBATh KOHCTPYKTUBHO-TEXHOJIOTUUECKUE CBOMCTBA JACTaIM, UCXOIS
U3 €€ CIy’)KeOHOTO HA3HAUCHUS,

- BBIOMpaTh  crmocoObl  00pa0OTKM  TIOBEPXHOCTEH W Ha3HA4daTh
TEXHOJIOTHYSCKHE 0a3hl;

- COCTaBJIATh TEXHOJOTUUECKUN MAPUIPYT U3TOTOBJICHUS JETAIH;

- IPOCKTUPOBATH TEXHOJOTUUECKHUE OTIEpaluu;

- pa3pabaTbIBaTh TEXHOJOTUYECKUM MPOIIECC U3TOTOBIEHUS AETalIH;

- BEIOMpATh TEXHOJIOTHYECKOE O00OpYAOBaHUE M TEXHOJOTUYECKYIO OCHACTKY:

PUCTIOCOOJICHUS, PEXKYILUNA, MEPUTEIIbHBIN U BCIIOMOTATEIbHBIM HHCTPYMEHT;
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- PaCCUUTHIBATh PEKUMBI PE3aHUs [0 HOPMATHBAM;

- 0OPMIISITH TEXHOJOTUYECKYIO JJOKYMEHTAITHIO.

3HAHMA (AKTyaJIM3aLMs)

- chnykeOHO€ Ha3HAYeHUE U KOHCTPYKTHUBHO-TEXHOJIOTHYECKUE MPU3HAKU
NeTalu;

- METOAUKY HIPOEKTHUPOBAHMS TEXHOJOIMYECKOr0 MpPOLEcca H3rOTOBICHHS
JeTanu;

- THUIOBBIC TEXHOJIOTUYECKUE TPOIECCH U3TOTOBICHUS JeTalICH MAIllVH;

- BU/[BI JeTalIel U UX TIOBEPXHOCTH;

- KiIaccudukanuo 6as;

- BHJIBI 3aTOTOBOK M CXE€MBI HX 0a3UpOBaHUS;

- IpaBWJIa BEIOOPA TEXHOJIOTMUECKUX 0a3;

- BHJBI PEXKYIINX HHCTPYMEHTOB;

- 3JIEMEHThI TEXHOJIOTHYECKOW ONEpalltH;

- TEXHOJIOTMYECKHE BO3MOKHOCTH METAJUIOPEKYIINX CTAHKOB;

- Ha3HA4YE€HHE CTAHOYHBIX MPHUCIIOCOOJICHUN.

Teopernueckuit MaTepua:

CMOTpHUTE MPAaKTHUECKYIO paboTy Ne2

3aganme: 0opOPMUTHPACUETHO - TEXHOJIOTUYECKYIO KapTy oOpabOTKH JIeTanu
Ha TOKapHOM cranke ¢ UIIY.

Xoa padoTsl

1. 3agaTh mapameTpbl 3arOTOBKH, BbIOpaTh HEOOXOAMMBIA HHCTPYMEHT IS
00paboTku neranu (pucyHoK 6b mpunoxeHus)

2. PazpaboTaTh MapuipyT o0pabOTKHU JeTanu;

3. Paspaborats sanement YII o6paboTku nerany;

4. CchopmynupoBaTh Nepexoibl IpU TOKAPHOI 00paboTKe;

5. OpopMUTH pacUeTHO TEXHOJOTUYECKYIO KapTy;

6. CnenaTbBBIBOJ] MO BHITIOJIHEHHON paboTe.
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Kpurepuu oieHKH NPaAKTHYECKOM PadOThI

Kpurepuu olieHUBaHUS

Onenka

Breimonnenue pa6OTBI B IIOJJHOM COOTBCTCTBHHN C
MCTOJUYCCKHNMH PCKOMCHAAIIUAMU 0e3 IIOMOIIIH
npernogaBaTclIAa

5 (OTAMYHO)

Brimonnenue pa6OTBI B IIOJHOM COOTBCTCTBHHU C
MCTOAUYCCKNMH PCKOMCHAAIHUAMU C HCCYIICCTBCHHBIMHA
OI_HI/I6KaMI/I, HCIIPABJICHHBIMH CaAMOCTOATCIBbHO

4 (xopor1io)

Brimonnenue pa6OTBI B OCHOBHOM B COOTBCTCTBHHU C
MCTOAUYICCKUMHU PCKOMCHAAIUAMHU C HCCYINICCTBCHHBIMU
OHII/I6K3MI/I, HCIIPaBJICHHBIMHA C IIOMOIIBIO
IMPCIIoAaBaTCIIA

3 (YyAOBIETBOPUTENIHHO)
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Ilpunoscenue A

MunucTepcTBO 00pa3oBaHus 1 Hayku YensiOMHCKON 00acTH
['ocynapcTBeHHOE OO KETHOE TTPO(EeCCHOHATEHOE 00pa30BaATEIBFHOE YUPEIKICHHE
«HOxKHO-Y pajbCKNil TOCYIAPCTBEHHBbIH TEXHUYECKUIN KOJLJIEI)

OTYET

110 BBIITOJJHCHHUIO ITPAKTHUYCCKUX pa60T

no [IM.02 «Pa3paboTka 1 BHeIpeHUE YIPABISIOMIUX TPOrPAMM H3TOTOBICHUS
JeTajei MallliH B MAallIMHOCTPOUTEIIBHOM MPOU3BOACTBE»

MUK 02.01 «Pa3padoTka 1 BHepeHHe YIPABJISIOIIUX POrpaMm
U3TrOTOBJIEHUS JeTajleil MAIIMH B MAIIMHOCTPOUTEIbHOM NMPOU3BOICTBE

BBITIOJIHUII:
rpynna: TM-

IPOBEPUITL:

r. YenstOunack 2022 .
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