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1. OEJU OCBOEHUA JUCHUIIJINHBI

Nzyuenne mucuuruimabl «lIporpaMmmupoBanue oOpaboTku aetaneid Ha crankax ¢ UITY »
HampaBjieHO Ha jgocTwkenue cuenyromux uened OIIOIT 15.04.05 «KoHCTpyKTOpCKO-
TEXHOJIOTUYECKOE 00eCTieueHIEe MAIIMHOCTPOUTEIBHBIX TPOU3BOJICTBY:

Kon nenu DopMyIHUpOBKa IEITU

112 [ToaroToBka BBITYCKHHUKOB K NPOEKMHO-KOHCMPYKMOPCKOU 0esmenbHocmu, 00ecreuu-
BalOIICH CO3/IaHUC TMPOCKTOB MAIIUHOCTPOUTEIHLHOTO MPOU3BOJICTBA U BHEIPCHUC TCX-
HOJIOTHI W3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX U3JICIUIl, C YUCTOM BHEUIHHX M BHYT-
PEHHHUX TpeOOBaHMH K WX IPOW3BOJCTBY U KAUECTBY, 6HEOpPEHUE U IKCNIYAMAYUIO HO-
BBIX MATEpPHAJIOB, TEXHOJOTHH, 00OpyIOBaHUs, BOCTPCOOBAHHBIX HA PETHOHAIHHOM,
OTEYCCTBEHHOM M 3apYOCIKHOM DPBIHKE.

113 [ToaroroBka BBITYCKHUKOB K 3()(EKTHBHOMY UCHONIB308AHUIO MENCOUCYUNTUHADHBIX
3Hanuil B obnactu QyHIAMEHTANBHBIX M MPUKIAJHBIX HAyK Al PELICHHS HCCIIEI0Ba-
TENBCKUX M MPOU3BOJCTBEHHBIX 3a/au MPUMEHHUTEIBHO K MPOPECCHOHATBHON IesITEb-
HOCTH; OPeaHU3AYUU CePBUCHO-IKCHILYAMAYUOHHOU OesimelbHOCMY MAIInHOCTPOUTENb-
HBIX TIPOU3BO/ICTB.

114 [ToaroTOBKa BBIMTYCKHUKOB K NPOU3EOOCMEEHHO-MEXHOLO2ULECKOU OesimelbHOCU TIPU
BBITIOJTHEHUHU TPOU3BOJICTBEHHBIX U MCCIIEIOBATEIBCKHUX IPOSKTOB B MPO(ECCHOHATHHOM
00J1acTH, CONPOBOXKACHUIO MX OHM3HEC-IIPOLIECCOB, OCYUECMBICHUIO OP2AHUZAYUOHHO-
YNPAGAEHUECKOU 0essmelbHOCMU.

Menn:

— Hay4yuTh OOYYaIOUIMXCS OCHOBaM pa3pa0OTKH MPOrpaMMHBIX MPOIYKTOB JJIsl COBpe-
MEHHBIX MHOTO(YHKITMOHAIBHBIX TOKapHBIX U (hpe3epHbIX cTaHKoB ¢ UITY, ucrnonb3yempIx npu
MeXaHU4eCKOi 00paboTKe CI0XKHO-IPO(UIBHBIX, BRICOKOTOYHBIX U KAUECTBEHHBIX JeTalei;

— 03HaKOMMUTH ¢ (pyHKIMOHHpoBaHUEM PC — paboyero mecra TexHojora — IporpaMMHUcTa
B IIpoliecce MPaKTUIECKOM pa3paboTKU yIpaBIAIOLINX IPOrpaMM JJisi MeXaHUYeCKol 00paboTKu
KOHKDPETHBIX JIeTajeH.

3agaum JUCHMIIMHBI:

— o3HakomuTh ¢ nporpaMmHbIME oOecrieueHussMu WIN NC SINUMERIK u FANUC 21
TB coBpeMeHHBIX MHOro(yHKIIMOHAJIBHBIX cTaHKoB ¢ YIIY, paspaboTaHHBIMH TeperiOBBIMU
CTaHKOCTPOHTEIBHBIMU KOMITaHUSIMU [ epmannu u SInoHum.

[TpuBUTH MpaKTUYECKNE HABBIKU U 3HAHUS T10:

— 000CHOBaHHOMY BBIOOPY HYJISI I€TalIH;

— CIIBUTY HYJISl CTaHKa, MPOrpaMMMPOBAHUIO a0COMIOTHBIX U MHKPEMEHTAIbHBIX pa3Me-
pOB;

— pa3MepHO MPUBSI3KE PEXYILEro MHCTPYMEHTA K CHCTEME KOOpAMHAT JIeTallu;

— pa3paboTKe ympaBsIomend MporpaMMBl.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOIT BO

HucuuruimHa «[IporpamMmMmupoBanre o0paboTku aetaneit Ha crankax ¢ UIIY» oTHocuTcs
K JUCIMIUTAHAM 10 BeIOOpY BapuatuBHoi dactu (b1.B./J1B.4.1).

JU1s ycrenHoro OCBOEHHs Matepuaia JUCIMIUIMHBL ««IIporpammupoBanue o6paboTku Je-
taneit Ha ctankax ¢ UITY nHa ctankax ¢ UITY» oOydarormecs: JOIDKHBI 001a71aTh XOPOIIIEH MOATo-
TOBKOM I10 BBICIIEN MaTeMaTHKe, OCHOBaM TEXHOJIOTMH MAIIMHOCTPOEHUS], TEOPUU PE3aHUs METAILIOB,
PEXYILEMY MHCTPYMEHTY, TEXHOJIOTUH MAIIMHOCTPOEHUS], METAJUIOPEXKYILIUM CTaHKaM, IIPOEKTHUPO-
BaHMIO TEXHOJIOTHUYECKHX TPOIIECCOB 00paboTky Ha ctankax ¢ UITY, uHcTpyMeHTampHOMY o0ecriede-
HUIO cTaHkoB ¢ UIIY, a Taxke Ha JOCTAaTOYHO YPOBHE BIIAJETh KOMIIBIOTEPHBIMU TEXHOJIOTUSIMY, B
TOM YHCIIe peKOMeH IaTenbHO ProE.

Iepen u3ydennem muctmiuimsbl «IIporpammupoBanue oOpaOOTKM JieTaleil Ha CTaHKaX ¢
UITY» marucTpaHThl AOJKHBI MPOWTH MPOU3BOJICTBEHHYIO MPAKTUKY Ha OJHOM M3 MEPEIOBBIX
MAaIIMHOCTPOUTENBHBIX NPEANPUATUNA AJI1 U3yUEHUsS MPOLIECCOB BBHINOJIHEHUS Pa3IMUYHBIX CTa-



HOYHBIX OIEpaLui, 9YTO CrocoOCTBYET 0oJiee YCIEIIHOMY YCBOCHHUIO TEOPETHUECKOTO MaTepua-
Ja, CBSI3aHHOI'O C IPOrpaMMHUPOBaHUEM 00pabOTKU 3ar0TOBOK Ha cTaHkax ¢ YITY.

3HaHus B 00JAaCTH BBICHICH MaTeMaTHKUW HEOOXOAMMBI MAarucTpaHTaMm MpH H3yYCHHU
JucuuiivHbl «[IporpammupoBanue o0paboTku Aetanei Ha crankax ¢ YITY» g ycnemsoro mpo-
IPaMMUPOBAHUS TPACKTOPUH JIBHYKEHUS PEXKYILETO HHCTPYMEHTA, BKIIIOYAIOIICH B ceOsl pa3iMyIHbIe
KPUBOJIMHEHHBIE MIPOCTPAHCTBEHHbIE M IUIOCKHE OOpadaTbiBaeMble MOBEPXHOCTU. DopMmanm3anus
TPACKTOpUM JBU>KEHUSI MHCTPYMEHTA BO3MOYKHA HA OCHOBE HAYUYHBIX IOJIO)KEHUW BBICLIEH MaTe-
MaTHKH.

JucuumnnuHa «OCHOBBI TEXHOJIOTMH MAIIMHOCTPOEHUSD) BOOPYKAET MarCTPaHTOB TEOPETH-
YEeCKMMHM 3HAHMSAMM, HAa OCHOBE KOTOPBIX BO3MOYKHA pa3paboTKa mporecca 0OpaboTKH 3ar0TOBOK Ha
METAUIOPEKYIINX CTAaHKAX ¢ MUHUMAIBHBIMU TTOTPEITHOCTAMH OOpaOOTaHHBIX MOBEPXHOCTEH. DTH
3HAHWS HEOOXOMMBI JUIs BBIIOJIHEHHS PACUETOB IO IIPOrHO3MPOBAHUIO O’KMAEMOW TOYHOCTH 00pa-
OoraHHbIX Jetaneil Ha craHkax ¢ UIIY u pa3paboTke TEXHOIOrMYECKUX Mep MO MOBBIEHHUIO Mapa-
METPOB KaueCTBa JACTaJICH.

OTH 3HaHUS O0COOCHHO HEOOXOAMMBI TPH 0OPabOTKE BBHICOKOTOYHBIX CIOKHO MPOQPHIBHBIX
nerajed Ha crankax ¢ UITV.

3HaHus PyHIAMEHTAIBHBIX TIOJIOKEHUH TUCIMIUTH «Teoprs pesanus», «Pexynmii HHCTpY-
MeHT» U «MHCTpyMeHTanbHoe obecrnieueHre cTaHkoB ¢ UITY ) no3BossIOT 4eTKO NpeCTaBIATh (HH3HU-
YECKHE, MEXAHUYECKHUE U JIP. SIBJIICHUS], COITYTCTBYIOLIME IIPOLIECCY PE3AHUS METAIOB, OCYLIECTBIATh
000CHOBaHHBIM BBIOOP PEXYILLETrO0 MHCTPYMEHTA C MO3ULMM OOecredeHus: TpeOyeMoil TOYHOCTU U
TPOM3BOIUTENIEHOCTH 00pabOTKH.

3HaHUS YCTPOMCTBA U MPUHLMUIOB (YHKIHMOHUPOBAHUS METAJUIOPEXKYIIUX CTAHKOB, UX
KOMITOHOBOK, pa00OYHX JIBUKCHUH, TEXHUYECKHX XapaKTEPUCTUK HEOOXOAUMBI 1 000CHOBAHHUS
BbIOOpa Mozenu cranka ¢ UIIY mig oO0paboTkM KOHKPETHOW JAeTald, YTO B 3HAUYUTENILHOW CTe-
neHu onpenenser 3pGeKTUBHOCTD Ipoiecca 00pabOTKHU B LIETIOM.

Jucuummueel «TeXHONOrusT MalIMHOCTPOECHMsD, «lIpoeKTHpOoBaHME TEXHOIOTMYECKUX
nporeccoB 00padoTku Ha ctaHkax ¢ YITY » SBIsA0TCS OCHOBOM /1715 HOCTPOEHHSI BBICOKOI((PEKTUBHOM
TEXHOJIOTHH 00pa0OTKM 3aroTOBOK: HA3HAUYEHHS ONTUMAIBHBIX PEXKUMOB pe3aHusl, BBIOOpa reOMETpUN
PEKYILETO HHCTPYMEHTA, MOCIIEI0BATEIILHOCTH BBITOJIHAEMBIX IIEPEXOI0B U T. 1.

3. KOMIIETEHIMHU OBYYAIOLIETOCS1, ®OPMUPYEMBIE
B PE3VJIBTATE OCBOEHMUS JUCLHUIIJIMHbI

ITocne u3ydyeHus JaHHOM NUCHMIIMHBI CTYIEHT NpUOOpETaeT 3HaHUS, YMEHUS U OIIBIT,
cootBercTByomue pesyapratam OIIOII HanpaBnenus 15.04.05:

P2, P4, PS5 (pacmudpoBka pe3ynabraroB oOyueHust npuBoautcs B OITOIl nanpaBnenus
15.04.05).

B pesynbTare OcBOEHUS NUCUUIUIMHBI OOYYaroIIMCS JOKEH JIEMOHCTPUPOBAThH Clie-
JYIOLIHE pe3yibTaThl 00y4eHHs, coryacyromecs ¢ popmupyeMbiM komnereHiusm OITOIT:

CIOCOOHOCTBIO BBIOMPATh U 3(PPEKTUBHO MCIOIB30BATh MaTepHallbl, 000py10BaHHE, UH-
CTPYMEHTBI, TEXHOJIOTUYECKYI0 OCHACTKY, CPEJICTBA aBTOMAaTH3aI[MH, KOHTPOJIS, THATHOCTHKH,
yIIpaBJIEHUS], AITOPUTMBI U MIPOTrPaMMbl BBIOOpa U pacueTa mapaMeTpoB TEXHOJOTHYECKUX MpO-
[IECCOB, TEXHWYECKUX W OSKCIUTYyaTAllMOHHBIX XapaKTePHCTUK MAITHHOCTPOUTENBHBIX IPOU3-
BOJICTB, @ TaKX€ CPE/ICTBA JUI pPeal3allii MPOU3BOICTBEHHBIX M TEXHOJOTMUYECKUX MPOLIECCOB
W3TOTOBIICHHS MAIIMHOCTPpOUTEabHOM mpoaykuuu (ITK-6):

3Hamb:

- TEXHOJIOTMYECKHE BO3MOKHOCTH METAJUIOPEXKYIIEro O00OpYIOBAaHUS, OCHAIIEHHOTO
CHCTEMOW YHCIIOBOTO MPOrPAaMMHOTO YIPABJICHUS M UCIOIB3YyEeMOT0 ISl peain3alii TeXHOJIO-
TMYECKHX MTPOIIECCOB MEXaHNYECKONH 00pabOTKM pa3IMYHbIX JeTajel MallHH:

- CTPYKTYpY YIpAaBISIOUICH MpOrpaMMbl, 0a30Bble KOJbI MPOTPAMMHOI0 0OecreueHus
CTaHKa, UCTIOJIb3yEeMBbIE TIPH TPOTPAMMHUPOBAHHH;



ymemp:

- BeIOMpaTh U 3G(HEKTUBHO UCIOJIB30BATh MeTaLIopexKyliee obopynoBanue ¢ UITY, pe-
KYIIUE HHCTPYMEHTBI, U TEXHOJIOTHYECKYIO0 OCHACTKY /Il 00pabOTKH KOHKPETHOH JIeTalw;

é1a0emo:

- METOAMKOW BBIOOpA HYJISl ACTANU I pa3pabOoTKH yIPaBISIONINX IPOTPaMM U peain3a-
AW TEXHOJOTHYECKHUX MPOIIECCOB U3TOTOBJICHHUS MATMHOCTPOUTEILHOMN TIPOIYKITUH;

CIIOCOOHOCTBIO Y4aCTBOBATh B OPraHU3alMK MpoLecca pa3pabOTKU U MIPOU3BOJICTBA Ma-
HIMHOCTPOUTENBHBIX U3EIUM, IPOU3BOJICTBEHHBIX U TEXHOJOTMYECKUX IPOLIECCOB, CPEACTB U
CHCTEM MaIIMHOCTPOUTENIBHBIX MPOM3BOACTB pazimnuHoro HazHayeHus ([1K-10):

3HamMb:

- OCHOBHBI€ ITPUHLIUIIBI U METO/BI pa3pabOTKH OJOKOB yIPaBIIAIOLIMX IPOrpaMM JUIsl Me-
XaHUYECKOH 00pabOTKM JeTanell Ha COBPEMEHHBIX CTaHKaX ¢ 0OecledeHrneM TpedyeMoro kKade-
CTBa U3JIEJINH MAITMHOCTPOEHUS;

ymemp:

- pa3pabaTbIBaTh OJOKH YNPaBIIAIOLIEH MPOrpaMMbl ¢ UCIOIb30BAHUEM MOJITOTOBUTEIb-
HBIX U BCIIOMOTATENbHBIX (DYHKIHIA, a Takke (PyHKIUI pexKyIlero HHCTPYMEHTa M pexuma pe-
3aHus,

enademp:

- METOJIMKOH c/ABUTra HYJsl CTaHKa, IPOrpaMMHPOBAHUEM a0COJIIOTHBIX U HHKPEMEHTAlb-
HBIX Pa3MEpPOB, MOJAJIbHBIX U HEMOJAIbHBIX (PYHKLUI yIIPaBIISIIOIIEH TPOrpaMMBbl;

- METOJIMKOH pa3pabOTKH yIpaBIsIOIEN MporpaMmbl JJ11 MHOTO(YHKIIMOHAIBHBIX CTaH-
koB ¢ YIIY, no3BossomuX OPOBOAUTH MEXAHUYECKYIO OOpaOOTKY C IJIABHOTO LINUHAEIS U
LIMWHJENS IPUBOJAHOIO MHCTPYMEHTA;

CIIOCOOHOCTBIO OPTaHU30BBIBATH PA0OTHI IO MPOEKTUPOBAHUIO HOBBIX BBICOKOA((HEKTHB-
HBIX MAIIMHOCTPOUTEIBHBIX MPOW3BOJCTB U MX JJIEMEHTOB, MOJCPHU3AIMNA W aBTOMATHU3AIUN
NENCTBYIONINX, TIO BEIOOPY TEXHOJOTUH, HHCTPYMEHTAIBHBIX CPEJCTB U CPEACTB BHIYMCIUTENb-
HOW TEXHHUKH MIPH PEATU3aIUH MTPOIIECCOB TMPOSKTUPOBAHUS, U3TOTOBJICHUS, KOHTPOJISI, TEXHIYEC-
CKOTO JIMarHOCTUPOBAHUS W MPOMBIIUICHHBIX UCIBITAHUN MAIIMHOCTPOUTEIBHBIX U3JENUH, TMO-
UCKY ONTHMAJLHBIX PEIICHUA TPU MX CO3JIaHWH, Pa3pabOTKe TEXHOJOTHH MalIHHOCTPOUTEIh-
HBIX TPOU3BOJCTB, U DJIIEMEHTOB U CUCTEM TEXHHUYECKOTO U ammapaTHO-MPOrPaMMHOTO o0ecre-
YeHHS C YIeTOM TpeOOBaHMI KadecTBa, HAJICKHOCTH, & TAK)KE CPOKOB HCIIOTHEHHUS, 0€3011acHO-
CTH JKU3HEIEATETBHOCTH U TpeboBanuii sxooruu (IMK-11):

3Hamp:

- METOJMKY BBIOOpa MHCTPYMEHTAIbHBIX CPEACTB MPU Pa3pabOTKE HOBOW TEXHOJIOTHH
MaIIHHOCTPOUTEIIEHOTO TIPOU3BOJICTBA C YYETOM TPeOOBAHHMH KadecTBa, HAJICKHOCTH, CPOKOB
UCTIONTHEHUS ¥ 0€30MacHOCTH,

ymembs:

- COCTaBIIATH OJIOKH YIPAaBISIOUIUX MPOTPAMM, OIMHCHIBAIONINE CPEACTBA KOHCTPYKTOP-
CKO-TEXHOJIOTHICCKOTO O0ECIICYCHHSI HOBBIX TEXHOJIOTHYECKHX TPOIECCOB MEXaHHYECKOW 00-
pabOTKU U3/IEIHIA;

enademp:

- (hOpMYIIUPOBKOM IIEJIM HOBOTO MPOEKTA, pelIaeMbIX 3a7a4 B MPOLIECCe CO3aHus U pea-
JU3AIUU BRICOKOA(P(EKTUBHBIX MAITMHOCTPOUTEIILHBIX TIPOU3BOICTB H UX SJICMEHTOB;

- METOJMKON BBIOOpA CHUCTEMBI KOOPAMHAT JETAIH MPHU PeaTu3alliid HOBBIX MPOIIECCOB
MEXaHUYECKON 00pabOTKH Ha meTannopexywem obopynoBanuu ¢ YITY;

CIOCOOHOCTBIO OPTaHM30BBIBATh KOHTPOJIb PA0OT MO: HaJaKe, HACTPOIKE, pEryIupoBKe,
OTBITHOW TMPOBEPKE, TEXHUUYECKOMY, PErJIaMEHTHOMY, HKCIUIyaTallMOHHOMY OOCIYKHUBaHHUIO
000py/IOBaHUs, CPEACTB M CHCTEM MAITMHOCTPOUTENBHBIX porn3BoAcTB ([1K-22):

3Hamb:



- OCHOBHBIE CHOCOOBI TPOBEPKHU YIMPABISAIONICH MpOrpamMMbl IJii MEXaHUYeCcKodW oOpa-
0O0TKH pa3iMuHBIX JeTajeil MalinH, 00pabaTbiBaeMbIX Ha COBpEMEHHbIX cTaHkax ¢ UIIY;

ymemb:

- pa3pabaTbiBaTh YINPaBISIONIME MPOTrPaMMBbI ISl peaiu3alii TEXHOJIOTMYECKUX IMpo-
[[ECCOB MEXaHMUYECKON 00pabOTKM 3arOTOBOK Ha MeTauiopexymux crankax ¢ UITY ¢ ogHoBpe-
MEHHBIM YIPABICHUEM JIBUKECHUSMU PEXKYIIEr0 MHCTPYMEHTA M0 HECKOJIBKUM OCSM KOOp/IMHAT;

enademu:

- METOJMKOI KOPPEKTUPOBKH YIPABJISIONICH MPOrpaMMbl ¢ Y4ETOM MOKa3aTeseil KayecT-
Ba, XapaKTEPU3YIOIINX F€OMETPHUECKYI0 TOYHOCTh 00pabOTaHHBIX MOBEPXHOCTEH IS pas3ind-
HBIX CXEM JIC3BUMHOW MEXaHUYECKOW 00pabOTKH.



4. CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHbI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 6 3a4eTHRIX equHuIl, 216 Jacos.

Bunbt yae6HOM paboTHI,
BKJIIOYAst CAMOCTOSITEIEHYIO

O0beM yued-

DOpMEI TEKY-
LIEr0 KOHTPOJIA

g paboTy CTy/eHTOB . YCIIEBAEMOCTH
& | u tpynoemxocts (B yacax) | HOH paboTeL, (no nedenam
Bl g ¢ IpUMEHEHU-
Ne Paszen (Tema) 3 2 | _ | = oM HHTEDAK- cemecmpa),
m/a AHCIVATLITHHEL G ; S| E g é & | TUBHBIX l\l/;I)eTO- (opma npome-
O QE( E § kcg s 0 =~ 108 KyTOUHOM
e = 2] e © E (B yacax / %) artecTatii
g2 z (no cemecm-
= S pam)

1 Paznen 1. Cucremnr | 4
KOOP/JAMHAT B CTaH-
kax ¢ UIIY, 3xBu-

AUCTAHTA JIBHKEHUS
HHCTPYMEHTA.

2 1.1. Beenenue. Llens

Y 33]1a4¥ AUCIHILIU-

HbI. CUCTEMBI KOOP-

AUHAT B CTAHKAX C 1 - 2| 2 22 2/50% Yemuwiii onpoc
UITY. Casur Hyns

CTaHKa, YKBHUIMCTAH-

Ta JIBUKEHUS UHCT-

pYMEHTA.

2 1.2. TIporpammupoBa
HHE TTOITOTOBHUTEIb-
HBIX U BCIIOMOTa- Omuem no
TEILHEX (YHKIIM. 2- 6 | 6 22 6/50% NPAKMU4ecKoul
IIporpammupoBanue 5 6
(GYHKIIMH WHCTPY- pavome
MEHTa U PeXKHMa pe-
3aHMSI.

3 Texywuii konmpons Peiimune-

Konmponb Nel

4 Paznen. 2. Ilpo-
rpaMMHpOBaHue
TOKAPHO# 00padoT-

KM JeTajel ¢ rias-
HOTr'0 IINHHIESI 1
NPUBOAHBIM HHCT-
PYMEHTOM.

5 2.1. TlporpammupoBa
HHE TTOCTOSTHHBIX 6- Omuem no
IIUKIIOB TOKapHOI 8 6 | 6 22 6/50% NPAKMUYECKol
00paboTKM C TITaBHO- pabome
TO IIIHUHJEIS.

6 2.2. IIporpaMMupoBa Omuem no na-
HUE TOKapHOH 00pa- 9, 4| a4 29 4/50% bopamopHol u
OOTKY IIPUBOTHBIM 10 npakmuieckou
UHCTPYMECHTOM. pabomam

7 Texywuit Konmpoo Peiimune-

Koumpoao No2

8 Pasnea 3. Ipo-




rpaMMHpOBaHUe
(dpe3epHoii oopa-
00TKH U 00padaThI-
BAIOIIMX HEHTPOB.
9 3.1. IIporpamMmupoBa
HHUE MexaHI/Iqecxoﬁv 1 g)n;:i;n;;:o];a;
00paboTKu neraen ' 4 | 4 22 4/50% y
Ha (PE3CPHbIX CTaH- 12 NPAKmuyeckoll
kax ¢ UITY. padoman
10 | 3.2. IIporpammupoBa
HUE 00paboTKH aeTa- 13 60mqem 1o na-
Jiell Ha CTaHKax C - 2 | 2 22 2/50% opamopnou u
YITY na o6pabdatsI- 14 npaKmutieckou
BarOmX OCHTpax. pa60maM
Texywuii KOHmpono Peiimune-
Koumpons No3
Bcero 24 | 24 132 24/50% Dx3ameH (364)

JlabopaTopHbIi NPAKTUKYM

JIaGopaTopHBbIil PaKTUKYM SIBIISIETCS ayJUTOPHOM paboTOi B MasbIX Ipymniax oOydaro-
muxcs. JlabopaTopHbIN IPAKTUKYM MIpeHA3HAYEH JIJIS:

- 3aKpeIJICHHUs TEOPETHUECKOro MaTepuana, MoJlydeHHOIo IIPU CaMOCTOSITEIbHOM H3yue-
HUHM JIUTEPATYPHBIX MCTOYHUKOB ITyTEM IPOBEACHUS B YCIOBUSAX HAayYHO-HCCIIEHOBATEILCKUX
nabopaTopuil yHUBEpCUTETa HEOOIBIINX 10 00beMy padoT;

- IpUOOpPETEHNsI MPAKTUYECKUX HABBIKOB B MoAroroBke Ha PC-paboueM mecte TeXHOIIO-
ra-mporpaMMucTa, NpoPecCUOHATIbHBIX KOMIETEHIMH B 00JAaCTH MOCTAHOBKU U IPOBEIEHUS
AKCIEPUMEHTAJIBHBIX PadoT.

Tembl 1abopamopmuvix pabom

JIaGoparophas pabota Nel. «YcTpoiicTBO U MPUHIUI JI€HCTBUS MHOTO(YHKIIMOHAIEHOTO
tokapHoro ctanka ¢ UITY monenu TURN-155».

JIaGopatopHnas pabora Ne 2. «CucteMbl KOOPJUHAT MHOTO(YHKIIMOHAIBHBIX CTAHKOB C
YIIY».

JIaGopatopHast pabota Ne3. «OKBUAMCTAHTA IBMXKEHUS PEXYILEro MHCTPYMEHTA, Mpo-
rpaMMHpOBaHNE a0COTIOTHBIX U HHKPEMEHTAIBHBIX Pa3MEPOBY.

JIaGoparopHas pabota Ned. «Pa3paboTka ympapisioliei nporpaMMbel 00pabOTKH AeTanu
«Kopnyc HIINB» Ha cranke TURN 155 ¢ ucnonbs3zoBanuem nporpamMmmHoro odecneduenus WIN
NC SINUMERIK 840d».

JlabopaTtopHas padota Ne 5. «Pa3paboTka ympasistoiieil mporpaMMbl 00paOOTKU AeTalu
«xonmadok» Ha ctanke TURN 155».

IIpakTHYecKkue 3aHATHSA
[IpakTuueckue 3aHATHSA SABISIOTCS (OPMON HHIMBUIYaIbHO-TPYIIIOBOIO U IMPaKTUKO-
OPUEHTHPOBAHHOTO 00YyUEHHs] METOA0JIOTUU TPOrPAMMHUPOBAHUS MEXaHUUECKOH 00paboTKu Jie-
Tajel MPUMEHUTEIBHO K MPpo(eccnoHaTbHOM e TeTbHOCTH.

Ilnan npakmuueckux 3anamuii

Ne

i Paznen u uenu n3yuenus HaunmeHnoBanue teM 3aHATHI

Pa3znen 1. Cuctemsl KOOpAMHAT B CTAHKaX C 1. IIporpammupoBaHu€e NOATOTOBUTEb-
1. | UITY, sxBUAKCTaHTA IBWKEHUSI HHCTPYMEH- | HBIX, BCTIOMOTaTEeNIbHBIX (DYHKITUN U
Ta. (GYHKIMH pexXyIIero MHCTPYMEHTA.




[lenb: ocBOEHHE CMBICIIOBOTO 3HAYEHUS OC- 2. [IporpammupoBaHue JTMHEHHON U KPY-

HOBHBIX a/IPECOB IPOTrPAMMHOT0 o0ecreye- rOBOM MHTEPIOJISALIUY.

HUS U IPUOOPETEHHE OMbITA 110 UX UCIOJIB30-

BaHH10. OCBOEHME METOIUKH ITPOTrPAMMHUPO-

BaHUs JJUHEMHON M KPYTOBOW MHTEPIOJISIIIUH.

Paznen 2. IlporpaMmmupoBanue TokapHoi 00- | 3. [IporpamMmmMupoBaHue IUKIOB CBEPIICHUS

paboTKu AeTalield ¢ TJIAaBHOTO IITTUHJSSA U CYCLES81, CYCLES3 c ucrojp30BaHuEeM

MPUBOAHBIM UHCTPYMEHTOM. [JIABHOTO IIMUH/ENS U TPUBOJIHOTO UHCT-
9 Lenb: ocBOEHHE METOIMKH MMPOTPAMMHPOBA- | pyMEHTA.

" | HUSI LMKJIOB CBEPJIEHUS C UCII0JIb30BAHUEM 4. TIporpaMMHpOBaHKE LIUKJIA CHATHUS
IJIaBHOTO IIMUHAESA U TpUBOHOrO UHCTPY- | mpuntycka CYCLE9S u nukia pacraunBa-
MEHTa, LIUKJIa CHATHS npunycka u uukia pac- | Hust CYCLESS.

Ta4ylBaHUs OTBEPCTHSL.
Paznen 3. IlporpaMmmupoBanmne 00paboTKH 5. [IporpamMmMupoBaHue UKJIAa TOPLIOBOIO
neraneit Ha ppesepHbix crankax ¢ UITY u ¢dpesepoBanus CYCLE71 u KOHTYpHOTO
00pabaThIBAOIINX LIEHTPAX. ¢peszepoBanuss CYCLE72.
Llenb: ocBOeHHE METOIMKH MporpaMmupoBa- | 6. [IporpammupoBaHue UKIOB
HUS ITUKII0 TOpIIOBOro U KoHTypHOTO (hpeze- | LONGHOLE o6pabotku neraneii Ha dpe-
3. | poBaHus, MPSIMOJIMHEHHBIX U KPYTOBBIX Ia- 3epHoM ctaHke ¢ UITY.
30B, a TAK)K€ MEXaHUYECKONH 00paboTKH Jie- 7. YCTPOMCTBO U MPUHITUN ICHCTBUS 00-
Tajeil Ha 00pabaThIBAIONINX [IEHTPAX. pabaTsIBaromiero neHTpa moaenu Qwazer
Meroauka nmporpaMMUpOBaHUsI MEXaHHU-
yeckol 00paboTKu AeTaneld Ha 00padaThI-
BAaIOILIEM IIEHTpE.
5. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN
B mporecce o0yuenus: ucnonb3yrorces ciueayronme GopMbl 00pa3oBaTeNbHBIX TEXHOIO-
THii:

- IIPY TPOBEJICHUH 3aHATHH UCMONb3yeTcs MPOOJIEMHBIM METO, B pe3ylibTaTe 4ero o0y-
Yarommecs 3HAKOMATCA ¢ MpobiieMaMu OTE€YECTBEHHOI'O MAIlMHOCTPOEHHUS, CO3/IaHus Nepeo-
BbIX TEXHOJIOTHI, OCHOBAaHHBIX Ha MCIIOJB30BAHUM MHOTO(YHKIIMOHANBHBIX CTaHKOB ¢ YIIY,
oOpabatbiBaroIMX LEHTPOB. Vcronb3yroTcs MyJIbTUMEINITHBIE TEXHOJIOTUH, MTO3BOJISIONINE 00-
Jiee HarJISTHO OIEHUBATh aJIbTEPHATUBHBIE BAPUAHTHI PEIICHUS TOW WM UHOM MPOOIeMBbL;

- TIpU TPOBEJCHUM JTAOOPATOPHBIX pabOT pa3pabaThIBalOTCs albTEPHATUBHBIE BAPUAHTHI
VIPaBISIONUX TpOrpamMM s 0OpabOTKM OJHOM M TOW jKe JeTaiu Ha coBpeMeHHbIX PC-
pabounx MecTax TEXHOJIOIOB-IIPOrPaMMUCTOB, MOCJE YEero MPOBOJUTCS MHTEPAKTUBHBIN 3Tall
00y4YeHHs ITyTeM TBOPUYECKOTO 00CYXI€HUS pa3pabOTOK KaXJI0i U3 MOATPYII MaruCTPaHTOB.

[Tocne BbIOOpa Hanbosee palMOHATBFHOTO BapUaHTa TEXHOJIOTHH M YIPaBJISAIONIEH Mpo-
rpaMMbl MPOBOAMUTCS KOMIIBIOTEPHAS CUMYIISILIUS YIPABISIOIEH MPOrpaMMBbl, OTpaXkarouas B
MaciTade pealibHOrO BPEMEHU TPAeKTOPHIO JABIKEHUS PEXYIIEro HHCTpyMEHTa U (popMupoBa-
HHUe 00pabaThIBa€MOI MMOBEPXHOCTH;

- IpU TPOBEJCHUHM MPAKTUUYECKUX 3aHATHI peasu3yeTcss TEXHOJIOTHs KOJIEKTMBHOM
MBICIIUTEIBHOM JEeSTETbHOCTH: CO3/1al0TCSl MaJlble TPYIIBI CTYACHTOB (2-3) 4yeroBeKa, KOTOpbIe
paspabaTeiBatOT ympasisroniue nporpammbl (YII) nms ogHON WMau ABYX JETaJei, MOCIE 4Yero
MPEJICTAaBUTENb KKIOW TPYIIBI JOKIAbIBACT pa3padOTaHHbIN moarpymnmnoii Bapuant YII, a 3a-
TEM MPOUCXOIUT 0OCYKIEHHUE TOCTOMHCTB U HEOCTATKOB Ka)KJIOTO U3 BapUAHTOB, MPEAJIOKEH-
HBIX BCEMH MOATPYINaMU. B KOHIIE HHTEPaKTUBHOTO OOyUYEHUSI UTOT MOABOIUT MPEIOAaBaTeb,
KOTOPBI OTMEUYaeT HanboJiee pallMOHAIBHBIN BapHAHT YIPABJISIOICH MTporpaMMBbl, pa3paboTaH-
HOW OJHOM U3 MOATrPYIIIL,

- OKCKYPCHH 0 JJaOOpaTOpHsiM HaydHOTO 00pa30BaTeIbHOTO LIEHTPA YHUBEPCUTETA, T1IE
YCTAHOBJICHO U 3KCILTyaTHPYETCsl MeTajuiopexyiee odopynoBanue ¢ UIIY, BeimyiieHHoe mepe-
JIOBBIMU CTaHKOCTPOUTENbHBIMU KoMMaHusMu ['epmanun u fAnonun. B xonme skckypcuu o0y-
YaroU[Uecs: 3HAKOMSTCSI C COBPEMEHHBIMU METAIIOPEKYIIMMH CTAHOYHBIMU CUCTEMaMU, TEXHO-




JIOTHYECKOW OCHACTKOM M KOHTPOJIBbHO-M3MEPHUTEIBHBIMU MPUOOPAMU M OPTaHU3YIOTCS BCTPEUU
00y4aroIuXxcsl CO CHelHUaINCcTaMy, 00CTyKUBAIOIIMMU COBPEMEHHOE 00OPYIOBaHUE U BBIILyC-
KAIOLIMMU BBICOKOTOYHYIO MAallITMHOCTPOUTENBHYIO IIPOLYKIHIO;

- PEHTUHIOBasi TEXHOJIOIUsI KOHTPOJIS 3HaHUM 00ydaroIuxcs, criocoOCTBYOIAs 3aKper-
JICHUIO MOJTYYEHHBIX 3HAHUN U IIPAKTUYECKUX HABBIKOB.

6. OHEHOYHBIE CPEJCTBA TEKYIIEI'O KOHTPO.JIS1 YCIIEBAEMOCTH U
IMPOMEXYTOYHOU ATTECTAIUHA 110 UTOI'AM OCBOEHUA JTUCHUII-
JIMHbI

Bomnpocsl 1/ TeKyliero KOHTpoJist
Bonpocwt ona nposedenus petimune-konmpons Nel

1.Chopmynupyiite u OOBSCHUTE MPEHMYIIECTBA CTAHKOB C YMCIOBBIM IMPOTPAMMHBIM
YIPaBIEHUEM IIEPEN] CTAHKAMHU C PYYHBIM YIIPABICHHUEM.

2.ChopmynupyiiTe U pacKpoWTe CMBICIOBOE COJECpKaHWE TepMHUHOB: «YmcioBoe mpo-
rpamMHoe yrnpasienue (UITY)», «Vnpapnstomas nporpamma (YII)», «Ilosurmonnoe YITY (mo-
3unmoHHoe ympasienue)» u «Koutypuoe UIIY crankom (KOHTypHOE yripaBiieHue)», «Pydnas
noaroroska YII», «ABromaruzupoBanHas noarotoska YII», «IIporpaMmmoHOCUTENDBY.

3. 3agaga. ChopMynupyiTe u pacKpONTEe CMBICIOBOE Coep)aHue TepMHUHOB: «HyeBas
TOuKa cTaHkay, «[InaBaromuit Hynb», «HyneBas Touka neranu» u «Touka Hayaga 0OpabOTKM».

4. Oxapakrepusyiite TepMunbl: «Koppekuus nHCTpyMeHTay», «Koppekius ckopocTu mo-
naun», «Koppekuus CKopoCTH IJIaBHOTO JBHKEHUS.

5.00bscHUTE TOHATUS «3HAUE€HUE KOPPEKIMH MOJIOKEHUS HHCTPYMEHTa», «3HaueHue
KOPPEKIMH JUIMHBl MHCTPYMEHTa» U «3HaYeHHE KOPPEKIMU AuaMeTpa (pesbl (KOppeKLus Ha
bpe3y)».

6. UTo Takoe 3KBUAMCTAHTA IBUKEHUS HHCTPYMEHTA, KaK ee pa3padaTbiBatoT?

7. Yto Takoe OMOpHbIE TOUKH SKBUAMCTAHTHI, Kak UX BblOMparoT? B kakoil cucreme ko-
OpAUHAT NPOTPAMMHUPYIOT OIIOPHBIE TOUKH SKBUIUCTAHTBI?

8.YKaxuTe MoJ0KUTEIbHbIE HAIIPABIIEHUSI OCE KOOpAMHAT Il TOKAPHOTO (pE3EpHOTo
craka ¢ UITY u oO6pabaTeiBarolero eHTpa.

9.Yto Takoe Hy/b A€TaIH, HYJIb IPOrpaMMBbl, KaK U KTO €ro Bbioupaer? Uro npeacrasis-
eT co0oif CABUT HYJS CTaHKa, KTO, KaK €ro CIBUTaeT U 3auem?

10.J1ns1 yero m Kak yCTaHaBJIMBAETCS CBSI3b CUCTEM KOOpPJAMHAT CTAaHKA, JAE€Tall U HHCT-
pymeHTa?

11.13 kakux 3J1€MEHTOB COCTOUT CJIOBO M Kajp (OJ0K) ympasistomiei nporpaMmmsl. Uto
npezcTaBisieT coboil popmar kazapa, JUIsl 4ero OH HY)KEH U KaK MCIOJb3yeTCsl IPU COCTaBICHUHU
IpOrpammsl?

12.0nummre CTpyKTypy yhpasistouieil nporpammsl. KakoBa mocienoBaTelbHOCTh €€
cocrasienus? [[ns yero nunryt kommeHTapuu B YII 1 kak pearupyer Ha KOMMEHTapHH CUCTEMA
YKCIIOBOTO MPOrPaMMHOTO YIIpaBJIeHUsA?

13. 3agaua. OObACHUTE CYTh MOJIAIbHBIX U HEMOJAIBHBIX a/PECOB, a0COTIOTHBIX U HH-
KpeMEeHTaJIbHBIX pa3MepoB. Kak ux nporpammupytor? Kak nporpammupyercss QyHKIHS 1o 1aun
Y CKOPOCTH TJIaBHOT'O JABMKEHUS?

14.Kak nporpaMMHpyIOT MOATOTOBUTENbHBIE GYHKINH (G - GYHKIINN), HA30BUTE OCHOB-
HbI€ KOMaH/bl C UX UCIOJIb30BAHUEM U OOBSICHUTE UX CMBICIOBOE COJIEpKaHUE.

15.0xapakrepusyiite Bcnomorarenbuble pyHkuun (M - ¢ynkiun). Packpoiite comgepxa-
HHUE OCHOBHBIX KOMaHJI C UX UCIIOJb30BaHUEM M OOBSCHUTE UX CMBICIIOBOE COZIEPIKAaHUE.

16.Kax mporpaMMupyroT (hyHKIIHIO WHCTPYMEHTa, €ro MEepeMEIleHUs] B HalpaBICHUU
ocet X, Y uZzZ?

17.PackpoiiTe MOHATHS JTMHEWHON M KPYroBON HMHTEPHOJSALMH, U3JI0KUTE METOAUKY UX
IIPOrPaMMHUPOBAHUA.



18.Yt0 Takoe KOppEKIHUsl PEeXYIIEro MHCTPYMEHTA, JIJIsi Yero OHA NMPUMEHSIETCS M Kak
peanu3yeTcs npu 00padboTke Ha ctankax ¢ YITY?
19.13n0xuTe CyIHOCTh KOPPEKIIUU UHCTPYMEHTA I10 JJIMHE U PAJNYCY.

Bonpocul ona nposedenus pelimune-konmpons Ne2

20.0Oxapakrepusyite 6azoBbie Toukd M, W u N B pabodeit 30He TOKapHOTO U (ppe3epHO-
ro cranka ¢ YIIY. B xakoil cucteme KOOpAMHAT BBICBEUMBAKOTCSA KOOPAMUHATHI PEXKYILIErO UHCT-
pPYMEHTa IpU OTpabOTKE yNpaBsIOLIei MporpaMmbl?

21.ITpu momMouy Kakux KOMaH/bl OCYILIECTBIISIETCS CMEIIEHNUE HYJISl CTaHKa B HYJb MIPO-
rpamMmbl? BeinoaHuTe 3Ty npouenypy Ha KOHKPETHOM ITpUMEPE.

22 VI3105kUTE METOUKY MPOTrPaMMHUPOBAHHSI a0CONIOTHBIX U MHKPEMEHTAIbHBIX pa3Me-
pOB Ha TokapHOM, (ppezepHom cranke ¢ UITY u obpabarbiBaroiem EeHTpe.

23. 3amaya. Kak BBINOJIHSIETCSA ONpPENEICHUE JIaHHBIX PEXYIIEro MHCTPYMEHTA C IOMO-
LIbI0 ONTUYECKOTO yCTpOHCTBA?

24 Kak BBIIOJHAETCS KOPPEKLHUS PEXKYILIEro MHCTPYMEHTA 0 ocu X U Z METOA0M Liapa-
naxus’?

25.Kakum 00pa3oM BBOASTCS POrpamMMbl U MOAIPOrpaMMbl 00paboTKU AeTanu?

26.0xapaktepu3yiite nporpaMmupoBaHue (Hacku U 3aKpyriieHus Ha mpumepe o0paboTku
KOHKPETHOM JETAJIH.

27.1310K1TE METOAUKY MPOrPaMMHUPOBAHUS IMHEHHON MHTEPIOJIALINH.

28. 3n0xkuTe METOAUKY ITPOrpaMMHUPOBAHUS KPYTOBOM MHTEPIIOSINU

29.CocTaBpTe (pparMeHT YIpaBISIONIEH TPOrpaMMBbl sl 00pabOTKM Ha TOKAPHOM MHO-
ropynkuronanbHoM cranke TURN 155 mecturpanHuka Ha HUIMHAPHYECKON MTOBEPXHOCTH Jie-
TaJH.

30.YcrpoiicTBO M mpuHIUN (HYHKIUOHUPOBAHMSI TOKAPHOTO MHOTO(YHKIIMOHAIBHOIO
crauka ¢ YITY mox. TURN-155.

31.I1onsarus «I'naBHbI mmuHAEAb» U «[IpUBOIHON HHCTPYMEHT)» MPUMEHUTENBHO K TO-
kapHoMy cTtaHKy ¢ UITY mon. TURN-155, onummre nx TeXHOJIOTMYECKHE BO3MOKHOCTH.

32.3anporpaMMHUpyHTe MUK MPOAOILHOTO TOUYCHMS] KOHKPETHOM JIeTanu B MpOrpamMM-
HoMm ob6ecrieuennr WIN NC SINUMERIK na Tokapaom cranke ¢ UITY moa. TURN-155.

33. 3amaua. 3anporpaMMUpPYHUTE UK OCEBOTO CBEPJICHUSI C UCIOJIb30BAaHUEM TJIABHOTO
mmuaaend ctadka ¢ UITY moxn. TURN-155.

34 3anporpaMMHUpyHTE UK OCEBOTO CBEPJICHUS C MCIIOJIb30BAHUEM MPUBOIHOTO WHCT-
pymenTa Ha ctanke ¢ UITY mona. TURN-155.

35.3anporpaMMUpyITE LIUKII CBEPJIEHUS PaaualbHOIO OTBEpCTUA Ha ctaHke ¢ UITY mon.
TURN-155.

36.3anporpaMMHUpYHTE UK OCEBOTO CBEPJICHUS TITyOOKOTO OTBEPCTHS C MCTIOIB30BaHMU-
€M IJIaBHOTO IIIUHAEIS.

37.3anporpaMMHUpyHTE UK OCEBOTO CBEPJICHUS TITyOOKOTO OTBEPCTHS C MCTIOIb30BaHMU-
€M IIPUBOJAHOIO0 UHCTpyMeHTa Ha cTaHke ¢ UIIY.

38.3anporpaMMHUpyiTe UK Hape3aHUs IWIMHJIPUYIECKONH pe3bObl B MPOrPaMMHOM
obecnieuernn WIN NC SINUMERIK.

Bonpocul ona nposedenus pelimune-konmpons Ne3

39.3anporpaMMHUpyiTe UK Hape3aHUs KOHUYECKON pe3bObl B MPOrpaMMHOM o0ecriede-
Huu WIN NC SINUMERIK.

40. Kak mporpaMMHpYIOT IHKJI KOHTYPHOTO TOYEHHS B MPOrPAaMMHOM OOECIICYCHHUH
WIN NC FANUC 21TB.

41.IlpuBenute ¢pparMeHT MpOTrpamMMbl IJi LKKIJIA KOHTYPHOTO TOYEHHUS B MPOrpaMMHOM
obecnieuernnu Win NC FANUC 21TB u o0bsicHuTE €rO0.

42 .IlpuBenute pparMeHT IPOTrPaMMBI TS ITUKJIA TOPIIOBOTO TOUCHUS U OOBSICHUTE €TO.



43. 3apmauva. . Kak nporpammupyiot 1uuki «lloBropenune npoduins»? Ilpuseaute dpar-
MEHT MPOTrpamMMbl U OOBSICHUTE €rO.

44.YcTpolCTBO M NpUHIMI (YHKIMOHUpOBaHUs (pe3epHoro cranka ¢ YIIY monenu
HAAS.

45.YcTpoiicTBO M IpUHIUTT (YHKITMOHUPOBaHHs oOpabarteiBatomiero nearpa QWAZER.

46.1Tpumenenne rnaBHbIX oceil X, Y, Z u qonoaHuTenbHBIX oceit A u C oOpabaThiBato-
niero nentpa QWAZER npu o6paboTke peraneid.

47 IlpuBenurte GpparMeHT mporpammsel s mukia «['mybokoe cBepsieHue», BHIIOIHAEMO-
ro Ha ¢pe3epHoM cranke ¢ UITY monenn HAAS u 00bsicHUTE €ro.

48.IIporpaMMupoBaHr€e LUKIIA CBEPICHUS C BO3BPATOM B INIOCKOCTh OTBOJIA.

49 ITporpaMMupOBaHUE IIUKJIIA TTTYOOKOTO CBEPJICHHSI U HApPE3aHUs pe3bObl METYHMKOM?

50.IIporpammupoBaHue IMKIa pa3BepThIBaHUSA C BO3BPATOM B IIOCKOCTh 0TBOJA? [lpu-
BeAUTEe (PparMeHT MPOrPaMMBbl M OOBSCHHUTE €T0.

51.B kakom ¢opmare kagpa IporpaMMHUPYIOT OrpaHudYeHHe cKopocTH mmuHaens? Co-
CTaBbTE ()PArMEHT YIPABISIOUICH TPOTPaMMBI U OOBSICHUTE €TO.

52.M310%UTe METOJUKY MPOTrPAMMUPOBAHMSI CKOPOCTH IMOJaYd B MM/MUH MOCTOSIHHOM
CKOPOCTH pe3aHus Ipu 00padoTKe TopIia.

53. 3agaua. Kak BBINOTHUTH BBI30B moamnporpammel? IlpuBenute ¢parMeHT yrpaBisiio-
1IeM IpOrpaMMBl.

54.IlporpaMmmupoBaHUE IHKIA TIIYOOKOTO MOMEPEYHOT0 CBEPJICHUS C MPUBOJAHBIM HHCT-
pymeHnToM B mporpammHoM obecriedernnn Win NC FANUC 21T.

55.IIporpamMmmupoBaHue MPOCTHIX BUAOB OOpPaOOTKM Ha 00padaThIBAIOIIEM IIEHTPE
QWAZER.

56.IIporpammupoBanue o0pabOTKK 0TBEepCcTUil Ha oOpabartbiBaromeM neHtpe QWAZER.

57.Metoanka CKBO3HOTO MPOEKTUPOBAHMS M MPOrpaMMHUpPOBaHUS 00pabOTKU JeTanei ¢
ucnosap3oBaHueM nporpammuoro npoaykra WILDFIRE-3. 3anaua.

Bonpoce! 111 NpOMeKYTOYHOH aTTeCTAUMU — IK3AMEHY

1. Cdopmynupyiite u 0OBACHUTE NPEHMYILIECTBA CTAaHKOB C YHCIOBBIM IPOTPaMMHBIM
yIpaBjeHUEM MEePE/l CTAHKAMU C PYYHBIM YIIPaBICHUEM.

2. Oxapaxtepu3yiite 0azoBble Toukn M, W u N B paGoueil 30He TOKapHOro U (ppe3epHOro
cranka ¢ YIIY. B kakoil cucteme KOOpAMHAT BBICBEUMBAKOTCS KOOPJAMHATBHI PEXYLIETO
UHCTPYMEHTA IIPU 0TPabOTKE YIpaBIIsAOLIed MporpaMmbl?

3. 3amava. 3anmporpaMMUpyHTEe UK Hape3aHWss KOHWYECKOH pe3bObl B IMPOrpaMMHOM
obecnieuernn WIN NC SINUMERIK.

4. CdopmynupyiiTe U pacKpolTe CMBICIOBOE COjAepXk aHHe TepMUHOB: «UucioBoe mpo-
rpammuoe ympasnenue (UIIY)», «Ympasnstomas nporpamma (YII)», «Ilo3unmonnoe
UITY (mosunmonnoe ympasienue)» u «Konatypuoe UITY crankom (KOHTYpHOE ympaBiie-
Hue)», «Pyunas noaroroska YII», «ABroMmaTu3upoBaHHasi noaAroroBka Y1l».

5. Ilpu nmomomM Kakux KOMaHJbl OCYHIECTBIIIETCS CMEIIEHHE HYJIS CTaHKa B HYJb MpO-
rpaMMbl? BeinosnHuTe 3Ty Nporenypy Ha KOHKPETHOM IIpUMEpE.

6. 3amaga. 3amporpaMMHUpPYHTE ITUKI KOHTYPHOTO TOYCHHS B MPOTPAMMHOM OOECIICUCHUH
WIN NC FANUC 21TB.

7. CdopmymupyiiTe U pacKpoWTe CMBICIOBOE cojep)kaHue TepMHuHOB: «HymeBas Touka
cTaHkay, «[lnaBatomuit Hynb», «HyneBas Touka neranu» u «Touka Hagama 0OpabOTKU.

8. M3znoxute METOOUKY MPOrpaMMHUPOBAHUS A0CONIIOTHBIX U MHKPEMEHTAIbHBIX Pa3MepoB
Ha TOKapHOM, ¢pe3epHoM ctanke ¢ UITY u obpabaTsiBaroiieM IeHTpe.

9. 3amaua. Pa3paboraiite (hparMeHT mporpaMmbl JJIS [IUKJIA KOHTYPHOTO TOYECHHS B TPO-
rpammuoM obecrieduennn Win NC FANUC 21TB u o0bsicHuTe ero.

10. Oxapakrtepusyiite TepMuHbl: «Koppekuust HHCTpyMeHTa», «KOppeKIys cKopoCcTH mojia-
g, «Koppekuusi CKopocTH IJIaBHOTO IBUKEHUS.



11.
12.

13.

14.
15.
16.
17.

18.
19.

20.
. 3amaua. PazpaOoraiite QparmMeHT ympaBisioliei mporpammbl 00paboTku ¢dacku U 3a-

21

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kak BbINONHSAETCA ONPEAEIEHUE JAHHBIX PEKYILErO0 HHCTPYMEHTA C ITOMOUIBIO ONTHYE-
CKOro ycTpoiicra?

3anmava. Pa3paboraiite pparMeHT mporpaMmbl ISl IIUKJIA TOPIIOBOTO TOYEHUS U OOBsIC-
HUTE €ro.

OObsicHUTE TOHATHA «3HAYEHHE KOPPEKLMU IIOJIOKEHUS HHCTPYMEHTa», «3HAauCHHE
KOPPEKLHU JJIMHBl UHCTPYMEHTa» U «3HaueHue KOppeKIuHu auamerpa ¢pe3bl (KOppek-
s Ha Gpesy)».

Kaxk BbeINoONHsAETCA MPUBA3KA PEXKYIIET0 MHCTPYMEHTA IO Ocu X U Z B CUCTEME KOOPAH-
HaT JIeTaJld METO/IOM LlapanaHus?

3anava. Pa3paboraiite ¢hparmenT nporpammsl nukia «lloBropenue npoduis» u o0bsic-
HUTE €TO0.

Uro Takoe 3KBUAMCTAHTA JBM)KEHUS MHCTPYMEHTa, Kak ee pa3pabarbiBaior? Kak BeIOU-
patoT 6a30Bbl€ TOYKU IKBUJUCTAHTHI?

Packpoiite ycTpoiicTBO u npuHIun ¢GyHKIMoHUpoBaHus ¢pesepHoro cranka ¢ YITY mo-
nenn HAAS.

3anava. Beenure B yrpaBisiomniyto mporpaMMy moanporpaMmmy o0paboTku aetanu?

Uro Takoe OMOpHBIE TOYKW SKBUAWCTAHTHI, KaK UX BbIOMpaloT? B Kakoil cucreme Koop-
JTUHAT MPOTPAMMUPYIOT MEXaHMYECKYI0 00paboTKYy aeraneii?

VYerpoiicTBo 1 nmpuHIUI GYHKIIMOHUPOBaHUs oOpadateiBatomiero nearpa QWAZER.

KpYIJIEHUs Ha IPUMEpEe KOHKPETHOH JI€TalH.

VYKakuTe MOJOKUTEIbHbIE HAMpPaBICHUS OCEHl KOOPAMHAT AJi TOKApHOTro (hpe3epHOro
cranka ¢ UIIY u oGpabarbiBaroIiero neHTpa.

YKaxnuTe U oxapakTepu3yuTe NpUMEHEHUE IaBHbIX oced X, Y, Z U JONOJHUTEIbHBIX
oceil A u C obOpabateiBaromiero nentpa QWAZER npu o6paboTke neranei.

3anaua. Pa3pabotaiite ¢parMeHT ynpapisrollell mporpaMmsl, obecrneyuBaromeil oopa-
OO0TKY JIeTay 10 JIMHEHHOW NHTEPIOSIHIH.

Yro Takoe HyJb A€Tald, HyJIb IPOTPaMMBbI, Kak U KTO ero BeiOMpaer? Uto nmpeacrasiser
co0O0M CABUT HYJSl CTaHKA, KTO, KaK €ro CABUTAET U 3a4eM?

N31m0xnTe METOAUKY TPOrPAMMUPOBAHMSI KDYTOBOM MHTEPIOIALUN

3anava. [IpuBeaure pparmeHt nporpamMmsl ais Hukia «[1ybokoe cBepiieHue», BBINOJI-
Hsiemoro Ha ¢pe3epHoM cTanke ¢ UITY monenu HAAS u o6bsicHuTe ero.

JI1s 4ero u Kak yCTaHaBIIMBAETCS CBA3b CUCTEM KOOPAMHAT CTAHKA, ACTAIM W UHCTPY-
MeHTa?

CocraBbTe (DparMeHT yIpaBISIONIEH MPOrpaMMbl i 00paOOTKM HAa TOKaApHOM MHOTO-
¢ynkunonansHoM ctanke TURN 155 miecturpanHuka Ha HMIMHIPUYECKOH MOBEPXHO-
CTH Baja.

3anava. 3anporpaMMHpyHTe LIUKJI CBEPIJIEHUS C BO3BPATOM B INIOCKOCTH OTBOJA.

W3 KakuxX 3JIEMEHTOB COCTOMT CJIOBO M KaJp YIpPaBISAOLIEH mporpammel. YTo npeacras-
JsieT coboit popmar Kajpa, JUIsl Yero OH HY)KEH M KaK OH MCIIOJIb3YeTCs IIPU COCTABICHUH
YIPABJISIIOLIEN TPOrPaMMBbI?

VYcTpoiicTBO M NPUHIMI (PYHKIIMOHUPOBAHUS TOKAPHOTO MHOTO()YHKIIHOHAIBHOTO CTaH-
ka ¢ UITY mox. TURN-155.

3anaua. CocTaBbTe ()parMeHT YMpPaBISAIONIEH MPOTrpaMMBbl Ui peau3aliy IUKIa Hape-
3aHUS PE3bOBbI METUUKOM.

Onummre CTpyKTypy YHpaBisitolled mporpammsl. KakoBa mocienoBaTenbHOCTh €€ CO-
craBieHus? [ns yero mumryt kommeHTapuud K YII M kak pearupyer Ha KOMMEHTapuu
CUCTEMA YHMCIIOBOI'O NPOrPaMMHOI0 YIIPABICHUS?

[TonsiTus «I'maBHbId WMUHAETB» U «I[pUBOIHONM HHCTPYMEHT» MPUMEHUTEIBLHO K TOKAP-
HoMy cTaHKy ¢ UITY moa. TURN-155, onuimuTe UX TEXHOJIOTUYECKUE BO3MOKHOCTH.
3amaua. Pa3zpaboraiiTe pparMeHT ympapisiomeld mporpaMMbl pealn3ainy IUKIIa pa3Bep-
THIBaHMS C BO3BPAaTOM B IIJIOCKOCTh OTBOJA?
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OOBsicCHUTE CYyTh MOJAIBHBIX U HEMOJAJIBHBIX a/IPECOB, A0COTIOTHBIX U MHKPEMEHTAIb-
HBIX pa3MepoB. Kak ux mporpammupytor? Kak mporpammupyroT (QyHKIMHM MOJa4d U
CKOPOCTH TJIaBHOTO JABUKCHUS?

3anporpaMMHUpPyHTE LUK IPOJOJIBHOIO TOYEHHS] KOHKPETHOW JETalM B MPOrPaMMHOM
obecneuennu WIN NC SINUMERIK na TokapaoM ctanke ¢ UITY moa. TURN-155.
3anmava. B xakom ¢dopmare kaapa nporpaMMHUpPYIOT OTpaHUYEHHE CKOPOCTU LIMHHJES?
CocraBbTe QparMeHT yIpaBIsIONIEH MPOrpaMMbl U OOBSICHUTE €rO.

Kak nporpammupytot noaroroButenbubie GQyHKIUU (G - GyHKIUN), HA30BUTE OCHOBHBIE
KOMAaH/IbI C UX UCIIOJIb30BAaHUEM U OOBSICHUTE UX CMBICIIOBOE COJIEpKAHUE.

W3noxxure METOAUKY MPOrpaMMHUpPOBAaHUS CKOPOCTH MOJAa4M B MM/MUH, IOCTOSIHHOM
CKOpOCTH pe3aHus npu oopaboTke TopIa.

3amava. 3anporpaMMUpYWTE LUK OCEBOTO CBEPJEHHS C MCIOJb30BaHUEM TJIaBHOIO
mmuaAens cranka ¢ YITY mox. TURN-155.

Oxapakrtepu3yiite BcnomorarenbHbie GyHkiuu (M - ynkuun). Packpoiite conepxanue
OCHOBHBIX KOMaH/I C X UCITIOJIb30BAHUEM U OOBSICHUTE UX CMBICIIOBOE COJEPKAHUE.

Kak BbIMOTHUTH BbI30B moarnporpammbl? [IpuBeante QparMeHT ynpaBisiomie mpo-
TPaMMBI.

3anava. 3anporpaMMUPYITE LUK OCEBOTO CBEPJICHUS C MCIOJIb30BAHUEM MPHUBOJIHOIO
uHcTpyMmeHTa Ha ctanke ¢ YIIY moa. TURN-155.

Kak nmporpamMmmupytoT ¢GyHKIIUIO UHCTPYMEHTA, €ro MepeMEeIleHUs] B HallPaBJICHUU OCel
X, Y,Z, U, VuWw?

3anporpaMMHUpYHTE IIUKJ CBEPJICHUS paJuajbHOrO OoTBepcTHs Ha cranke ¢ YUIIY mon.
TURN-155.

3anava. [IporpamMmmupoBaHue LUKIA TTYOOKOTO MOMEPEYHOTO CBEPIEHUS C MPUBOIAHBIM
WHCTPYMEHTOM.

PackpoiiTe NOHATUSA TUHEWHOW U KPYTOBOW UHTEPIIOIALNU, U3JI0KUTE METOIUKY UX MPO-
rpaMMHUPOBAHMUS.

[IporpamMmMupoBaHre TPOCTHIX BHUAOB 00pabOTKM Ha o0OpabaThBaOIEM IIEHTPE
QWAZER.

3anmava. 3anporpaMMUpPYHTE IIUKI OCEBOTO CBEPIEHUS TITyOOKOTO OTBEPCTHUS C MUCHOIb-
30BaHHUEM TJIABHOTO IITTAH/IEIIA.

UTo Takoe KOppEeKLHUs pexyIero MHCTPYMEHTA, JJI1 Yero OHa MPUMEHSIETCS U KaK pea-
au3yercs npu oopaboTtke Ha cTankax ¢ YITY?

[TporpammMupoBanue 00pabOTKH OTBepCTHii Ha oOpabaTsiBatoiieM 1eHTpe QWAZER.
3amava. 3anporpaMMHUpPYHUTE UK OCEBOTO CBEPJICHHS TIIYOOKOTO OTBEPCTHS C MUCIOJIb-
30BaHUEM IPUBOJHOIO UHCTpYMEHTa Ha ctanke ¢ UIIY.

N3n0xuTe CyIIHOCTh KOPPEKIIMU HHCTPYMEHTA T10 JUIMHE U PAIUyCy.

MeTtoiMka CKBO3HOTO MPOSKTHPOBAHUS U MPOTPAMMHUPOBAHUS 00pabdOTKH AeTajei ¢ uc-
nosas3oBanreM nporpammuoro npoaykra WILDFIRE-3. 3anaya. .

3amava. 3anmporpaMMUpyHTe UK HApe3aHUs [MIIMHIPUYECKON pe3bObl B IPOrpaMMHOM
obecneuennu WIN NC SINUMERIK.

CamocrosiTeibHAas padoTa CTY/1eHTOB

]_ICJ'ILIO CaMOCTOSTEIbHOM pa6OTLI ABIIACTCA (bOpMI/IpOBaHI/IC JIMYHOCTHU CTYACHTA, pa3BU-

THE €r0 CIIOCOOHOCTH K caMOOOYUEHHIO U MOBBIIIEHUIO CBOETO MPOPECCHOHATBHOTO YPOBHSL.

CaMocTrosTenbHas pa60Ta 3aKJII04YacTcs B Ooliee FJIYGOKOM HU3YUYCHUU COACPKaHUA NUC-

LUIUIMHBI 10 Y4eOHMKaM U JIOTOJHUTEIBHON JIUTEpaType IpU MOATOTOBKE K IIPOBEACHUIO J1a00-
PaTOPHBIX U MPAKTUUECKUX 3aHATHH, 0OpMIIEHUH J1a0OpaTOpHBIX paboT, clade 3K3aMeHa I10
IIPAKTUYECKUM 3aHATHAM M JUCHUILIMHE B 1iesioM. KOHTpois 3a ycBOeHMEM MaTepuana IpoBo-
JUTCS HA MPAKTUYECKUX U Ja0OpAaTOPHBIX 3aHATHUIX MO pe3ybTaTaM OTBETOB Ha BOIPOCHI, 3a/1a-
BaeMbI€ MPENOJABaTENIEM, a TAKKE MO Pe3yIbTaTaM IPOBEPKH PEUTHUHIOBBIX KOHTPOJBHBIX 3a-
naHui. BeimonHeHne caMocTosITeIbHON PabOTh 3MI0KEHO B METOJMUECKUX YKa3aHUSIX, OPOpM-
JIEHHBIX B BHJI€ CAMOCTOSITENIBLHOIO (ailyia IUCIUIIHBIL.



BOHpOCbI AJId CaMOCTOATCIIBHOT'O U3YUYCHUA:
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st yero BBOJAT cUCTEMBbI KoopAuHAT B cTaHkax ¢ UITY? VYkaxuTte HanpaBieHus oceu
KOOPJAWHAT U1 MHOTO()YHKIIMOHABHBIX TOKapHBIX cTaHKOB ¢ UITY.

Bri6epute Hanpasienus oceit X, Y, Z cranka ¢ UI1Y u HanpaBieHus BpalieHUss OTHOCH-
TEJIbHO 3THUX OCEH MO MpaBUIly IPABOM PYKH.

HazoBuTe cucteMbl KOOpPAMHAT, HCIOJIb3yeMble B MHOTO(QYHKIIMOHATBHBIX TOKApPHBIX
crankax ¢ YIIY. I'ne HaxoouTcs Hylnb CTaHKA M KTO OIpPENENseT €ro IO0JIOKEHUE Ha
CTaHKe?

Urto Takoe HyIb AETalU, HYJIb POTPAMMBbI, KaK U KTO €r0 BHIOMpaeT?

UYro npezacrasiiseT co00i CABUT HYIISA CTaHKA, KTO €ro CABUTAET U 3aueM?

CucremMa KOOpIMHAT JETAd U PEKOMEHIAIMH 0 BBIOOPY €€ MECTOMOJIOXKEHHUS Ha TO-
KapHOM MHOTO(YHKIIMOHATLHOM cTaHke ¢ YITY.

CucreMa KOOpJIUHAT UHCTPYMEHTA, €€ MECTOIOJI0KEHNE Ha MHOTO() YHKITMOHATTLHOM TO-
kapHoM cranke ¢ UIIY. /{ns uero ona ucnons3yercs?

Kakue oCHOBHBIC TOJITOTOBUTEIBHBIC (DYHKIIMH HCIOIB3YIOT B IPOIECCE COCTABJICHHUS
YIPaBISIOUIEH MPOrpaMMbl U OOBSICHUTE UX CMBICIIOBOE CO/IepKaHKEe?

OTHOCHUTEIHPHO KAKOTO HYJS BBITIOJNHSAETCS MPOrPaMMHPOBAHHE OOpaOOTKH JeTald Ha
MHOTO(YHKIIHOHATHHOM TOKapHOM U (ppezepHOM cTanke ¢ UITY.

N3 kakux 37€MEHTOB COCTOUT OJIOK YIPABJISIONIEH TPOrpaMmbi?

UYro npencrasiser coboit hopMat Kaapa, IJig Yero OH HY)KEH U KaK HCIOJIb3YeTCs MpHU
COCTaBJICHUH NPOTrpaMMbl?

KakoBa nociie10BaTeIbHOCTh COCTABIICHUS YIPABJISIOLIEH TPOrpaMMbl?

Jns gero numyt koMMmeHTapuu B YII u Kak pearupyeT Ha KOMMEHTapuu CHCTEMA YH-
CJIOBOT'O MPOTPAMMHOI0 YIIPaBJICHUS?

OO0BsicHUTE CYTh MOJAJIBHBIX U HEMOJAJIBHBIX aJpPECcOB, A0OCOMIOTHBIX U MHKPEMEHTAIIb-
HBIX pa3MmepoB. Kak onn nporpammupyrorcs?

Kax mporpammupyercs QyHKIIUS T0a41 U CKOPOCTHU TJIABHOTO JIBHKCHUS?

Kak nmporpammupyercs GyHKIHS HHCTPYMEHTA

Kakue ocHOBHBIE BcrioMorareiibHble (YHKIIUM HCIIONB3YIOT B TPOIIECCE COCTaBICHUS
YIPaBISIONIEH MPOrpaMMbl U OOBSICHUTE UX CMBICIIOBOE CO/IepKaHKe?

Kax mporpammupyrotcst nepemenienus pesia B HarpaBieHuu oceit X u Z?

Kak nporpammupyroTcst moarotroBurenbHbie GyHkiuu (G - GyHKINN), HA30BUTE OCHOB-
HBIE KaJIPbl C UX UCIOJIb30BAaHUEM U UX CMBICIIOBOE COJIEPKAHHUE.

[IpuBenuTe mpuUMeEphl UCHOIB30BAaHUS MOATOTOBUTENBHBIX (YHKIHUH UIsi 00pabOTKU
KOHKPETHBIX JIeTaJICH.

Packpoiite noHATHS TUHEHHOW, KPYTOBOM UHTEPIIOIALNH, U3J0KUTE METOAUKY UX IIPO-
TPaMMHUPOBAHMS.

Oxapakrtepu3yiite BciomorarenbHbie pyHkiuu (M - ynkuun). Packpoiite conepxanue
OCHOBHBIX KOMaH]| C MX UCIIOJIb30BAHUEM.

Uro Takoe KOPPEKIUs PEeKYIEro NHCTPYMEHTa, IJIs 4Yero OHa MPHUMEHSETCs MpHu o0pa-
6oTke Ha cTankax ¢ YITY?

Kakue mocrossHHBIE UKIIBI 00paboTKHU Aetaneit Ha ctaHkax ¢ YITY uzBectHsl? st gero
OHU HCTIOJB3YIOTCS?

Kax mporpamMmmMupyroT LIMKJI CBEPJICHUSI C UCTIOIb30BAHUEM TJIaBHOTO IITTUHAEIS?

Kak mporpaMmupyroT UK OCEBOTO CBEPJIECHHUS C MCIOJIb30BAHHEM MPUBOIHOTO WHCT-
pymeHTa?

Kak nmporpaMMupyIoT LUK OCEBOTO CBEPJICHHS TTTyOOKHUX OTBEPCTHH C UCIOIb30BAaHUEM
IIPUBOJHOTO UHCTPYMEHTA?

Kak nporpaMMupyrOT IUKII CBEPJIECHUS paJuaIbHbIX OTBEPCTUI C UCIIOIB30BAHUEM IJIaB-
HOT'O IIMTHUHACIS?

Kak mporpaMMupyroT UK CBEpJICHUS TIyOOKOTO OTBEPCTHUSI MPUBOJHBIM HHCTPYMEH-
TOM

Kak nmporpamMmmupyroT MK pacTa4uBaHUsl C UCIIOIb30BAHUEM IJIAaBHOTO NIMUHAEIIA?



31. Kak mporpaMMHpYIOT LMKJI CHATHUS MPUITYCKa C HAPYKHOW IMIUHAPHUYECKON MTOBEPXHO-
CTH C MCII0JIb30BAaHUEM IJIABHOTO IINUHAEISA?

32. Kak nmporpaMMHpYIOT UK CBEpPJICHHS 3arO0TOBOK Ha (pezepHoM cranke ¢ UITY? Ilpu-
BEIUTE IPUMeEp.

33. Kak mporpaMMupyroT MK CBEpJCHHs 3aroTOBOK CO CTpyxKojsomanuem? llpuenute
npuMep

34. Kak nporpaMMHUpyIOT IUKJIBI TOPLIOBOTO (hpe3epoBanusi? [IpuBeaure npumep.

35. Kak nmporpamMmupyroT LUK KOHTypHOro ¢pesepopanusi? CocraBbTe (pparMeHT ympas-
JISIFOIIIEH TPOTPaMMBbl Ha BBITIOJIHEHUE 3TOTO IIUKIIA.

36. M3noxxuTe METOAMKY MPOrpaMMHUpPOBaHMs Ipolecca (ppezepoBaHusl apauiesbHbIX MPO-
JOJBHBIX Ma30B. CocTaBbTe (PparMeHT YIPABIISIONIEH TPOTPaMMbI Ha BBITIOJTHEHUE 3TOTO
LIUKJIA.

37. 3noxxuTe METOIMKY MPOrpaMMHUPOBAHUS Mpoliecca (hpe3epoBaHUs MPSIMOIHMHEHHBIX TTa-
30B, PACHOJIOXKEHHBIX 110 OKpY)HOCTH. CocTaBbTe (parMeHT YNpPaBIIAIOLIEH IPOrpaMMBl
Ha BBIIIOJIHEHUE ITOTO IIUKJIA.

38. Kak nporpamMmupyroT LUK ¢pe3epoBaHus KpyroBbix ma3oB? CocraBbTe (parMeHT
YIIPaBJIAIONICH MPOrpaMMBbl Ha BBITIOJTHEHUE STOTO IIHKIIA.

39. [IpuBenuTe pparMeHT ynpapisrolled MporpaMmbl Ul [IUKJIA Hape3aHHus pe3bObl MeT4H-
KOM B JieTajsix, oOpabareiBacMbIX Ha (ppe3epHbIX cTankax ¢ UITY.

40. Hapucyiite npsiMOYyroJibHbIE BBICTYIIBI B JieTalld, 0OBbsICHUTE padouue JBMKEHUS UHCT-
PYMEHTa U cOCTaBbTe (pparMeHT yNpaBIOUIeH IporpaMMbl Ha (hpe3epoBaHHE ITUX BbI-
CTYIIOB.

41. HapucyiiTe KpyroBbIe BBICTYIIBI B JAETANN, OOBICHUTE paboyre JBUKCHUS MHCTPYMEHTA
U COCTaBbTE ()parMeHT YIpPaBJISAIOIIEH MpOrpaMMBbl Ha (ppe3epoBaHKe ITUX BBHICTYIIOB.

42. Onummte ycTpoicTBO oOpabdateBatromero neHTpa QWAZER, paboune ABIKEHHS U €ro
TEXHOJIOTUYECKHE BO3MOKHOCTH.

43. OxapakTepu3yiTe OCHOBHBIC W JOIOJHHUTEIBHBIE OCH KOOPJIWUHAT 00padaThIBAOIIETO
nerrpa. QWAZER u onummre MeToAMKY NPOrpaMMHUPOBAHUS ABMIKEHUH MO STUM OCSIM.

44. 13.M1310KUT€ METOAMKY NMPOTrpaMMUPOBAHMS MPOCTHIX BUAOB 00pabOTKH Ha 00padaThI-
BatoteM 1earpe QWAZER.

45. 3noxuTe METOAMKY TMPOTPaMMHUPOBAHUS KOHTYPOB Ha 00pabaThIBAIONIEM IIEHTpE
QWAZER.

46. 3moxuTe METOIMKY CKBO3HOTO MPOSKTHPOBAHUS M MPOTPAMMHPOBAHUS JIETANI B MPO-
rpammaoM obecrieuenun WILDFIRE — 3.

IIpakTnyeckoe 3aganue A1 CAaMOCTOSITEIbHOM PadoThI MO pa3aedy 1:

BribpaTth cucTteMy KOOpIWHAT MPOrpaMMbl, HYJIb JleTalld, pa3paboTaTh SKBUIHWCTAHTY
JBYDKEHUS PEXKYIIEr0 MHCTPYMEHTA, pacCUMTaTh BPeMsl XOJIOCTBIX XOJOB NpH 00paboOTKe Mo
JIBYM aJbTepHATUBHBIM BapuaHTaM «BTymka». CKOpOCTh XOJOCTOrO XOJa PEXYIIEro MHCTPY-
MeHTa Vg, = 30 m/mMuH, ntuametp pessr d; =10 mm.

Hepnocraronie pasmeps! 3a7aTh caMOCTOATENbHO. BhInonHseTcs npeaBapuTenpHas 00-
paboTKa JeTaiu.

IIpakTHyeckoe 3a1aHMe /I CAMOCTOSITEJIbLHON PadoThI O pa3zaeny 2:
Jly1g cBOero BapuaHTa 3aJaHus, pa3padoTaTh (pparMeHThl YIpaBIISIOIIEeNd MPorpaMMbl IS
00pabOTKM OTIENBHBIX 00padaTHIBAEMBIX TOBEPXHOCTEH JI€TalIH.

IIpakTuyeckoe 3aaHue AJIsl CAMOCTOSITEILHON PadoThI N0 pa3zaeray 3:
Jlyist cBOETO BapuaHTa 3a/aHus, pa3padoTaTh BeCh 00BEM YIPABJISAIONIEH MPOrpaMMbl 00-
paboTKH IeTam.



7. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE JIUC-
HUIIJIMHBI

a) ocrosnas aumepamypa (onexmponno-ouobnuomeunas cucmema Bil'y):

1. OcHOBBI aBTOMAaTHU3UPOBAHHOI'O IMPOCKTUPOBAHUS TEXHOJOTMYECKUX MPOIECCOB B Ma-
mUHOCTpoeHUHu: YueOHoe nocooue/Axynosud JI.M., llener B.K. - M.: UHOPA-M W3-
natensckuii Jlom, HoB. 3nanume, 2016. - 488 c.: 60x90 1/16. - (BO) (Ilepemnér) ISBN
978-5-16-009917-0. Pexxum moctyma: http://znanium.com/bookread?2.php?book=461911.

2. Cranku c YUIIY: ycTpoiCTBO, MpOrpaMMHUpPOBaHHE, HHCTPYMEHTAIBHOE OOECleueHUe U
OoCHacTKa [DneKkTpoHHBIN pecypc]: yued. mocodue / A.A. XKonobos, XK.A. Mpouek, A.B.
Asepuenkos, M.B. Tepexos, B.A. Illkabepun. - 2-e u3n., crep. - M.: ®JIMHTA, 2014. -
http://www.studentlibrary.ru/book/ISBN9785976518308.html.

3. "Haykoemkue TEXHOJIOTMH B MAIIMHOCTPOCHHH [DieKkTpoHHEIH pecypc] / A.I'. Cycnos,
b.M. ba3zpos, B.®. be3bsasbiunslii u np.; noxa pea. A.I'. Cycnosa. - M.: MammuHoctpoe-
uue, 2012." - http://www.studentlibrary.ru/book/ISBN9785942756192.html.

6) OononnumenvHas iumepamypa (InekmponHo-oubauomeunas cucmema Bil'y):

1. Mopo3os B.B. [IporpammupoBanue oOpaObOTKH JieTaneil Ha 00padaThIBAIOIIUX IICHTPAX:
yuebHOe mocobue Juis By30B 1O HampasiieHUsM: "KOHCTpPYKTOPCKO-TEXHOJOTHYECKOE
o0ecrieyeHre MaIIMHOCTPOUTEILHBIX MMPOU3BOACTB", "ABTOMATH3AINS TEXHOJIOTHICCKUX
nporeccoB u nmpous3BoAcTB" / B.B. Mopo3zos, B.I'. I'yceB; Bnagumupckuii rocygapcTBeH-
HBI yHUBepcUTeT uMeHn Anekcannpa ['puropseBuua n Hukonast ['puropseBuua Crone-

ToBIX (Bal'V). — Brnanumup: Bragumupckuii TocyJapCTBEHHbIN YHUBEPCUTET UMEHU
Anexcangpa I'puropbeBnya u Hukonas I'puropseBnya CroneroBeix (Bal'V), 2011. —
365 c.: wi., Tabn. — Mmeercs anekTpoHHas Bepcus. — bubmmorp.: ¢. 364-365. ISBN

978-5-9984-0165-7.

2. Mopo3zoB B.B. [IporpammupoBanue o0paboTKH JeTajeil Ha COBPEMEHHbIX MHOTO(YHK-
IIMOHAJIBHBIX TOKApHBIX cTaHkax ¢ YITY: yueOHoe mocobue /Ui By30B IO HaIPaBICHUAM
"KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE ~ O0ecleyeHne  MAalIMHOCTPOUTENbHBIX  IpPOM3-
BO/ACTB"; "ABTOMaTHU3MPOBAHHbIE TEXHOJOTUU U mpousBojacTBa" / B.B. Moposos, B.T.
I'yceB; Branumupckuii rocynapctBensbiil yausepcuret (Binl'Y). — Brnaaumup: Branu-
MUpPCKUI TocyaapcTBeHHbI yauBepcuret (Bal'Y), 2009. — 233 c.: wi., Tabn. — Mmeer-
s 2NIeKTpOHHAs Bepcusi. — bubmumorp.: ¢. 231. ISBN 978-5-89368-979-2.

3. Moposos B.B. IlporpammupoBanue o0paOoTKH JeTaieidl Ha COBPEMEHHBIX (hpe3epHBIX
crankax ¢ UITY: yueOHoe mocobOue 11t By30B Mo HampaBiieHusM "TexHosorus, o0opy-
JIOBaHME M aBTOMAaTHU3allMs MalIMHOCTPOUTENIBHBIX INpou3BoAcTB", "KoHcTpykTOpcKo-
TEXHOJIOTHYECKOe 00ecleueHne MaIIMHOCTPOUTENbHBIX TTpon3BoAcTB" / B.B. Mopo3os,
B.I'. T'yce; Bnamumupckuii rocynapcrBeHHslii yHuBepcurer (Bal'V). — Brnamumup:
Bnagumupckuii rocynapctBennbiit yausepcuteT (Bnl'Y), 2010. — 245 c.: wi. — Hmeer-
sl 2NIeKTpOHHas Bepcusi. — bubnuorp.: ¢. 245. ISBN 978-5-9984-0025-4.

4. T'yceB B.I'. Meronnueckue yka3aHHs K BBIITOJIHEHHUIO Ja00OpaTOPHBIX pabOT MO JUCIMII-
mune "IIporpammupoBanue o0paOOTKM AeTaneil Ha MHOTO(QYHKIMOHAIBHBIX CTAaHKaX C
UIly" / B.I'. T'yces; Bnagumupckuii rocyaapcrBennbiii yausepeutet (Bal'Y), Kadenpa
TEXHOJIOTMM MAIIMHOCTpOeHUs. — Bragumup: Braaumupckuil rocyqapCTBEHHBIN yHH-
Bepcurer (Bal'Vy), 2009. — 223 c.: un. — (IIpuoputeTHble HallMOHAJIBHbBIE MPOEKTHI,
Ob6pa3zoBanue) (MuHoBanmoHHas oOpa3oBarenbHas mporpamma, [Ipoekt 2: MHIUBUAY-
aJbHasi TPAaeKTOpus OOydeHMsI M KadyecTBO oOpa3zoBaHMA. Llenb: opHEeHTHpOBaHHOE Ha
TpeOOBaHUS pPbIHKA 00pa30BATENbHBIX YCIYT yIy4IlIeHHEe KauecTBa MOJITOTOBKH U Hepe-
MOATOTOBKHU CIIEMATINCTOB). — MMeeTcst anexTponHas Bepcusi. — bubmuorp.: ¢. 222.

5. Mbsmuko, B.C. IlporpamMmupoBaHuE€ TEXHOJIOTMUYECKUX INPOLIECCOB HA CTaHKax C IMpo-
TPaMMHBIM yIIpaBlieHHeM [DJNeKTpOHHBIH pecypc|: yueO. mocobue / B.C. Mpruko. —


http://znanium.com/bookread2.php?book=461911
http://www.studentlibrary.ru/book/ISBN9785976518308.html
http://www.studentlibrary.ru/book/ISBN9785942756192.html

Munck: B mik., 2010. — 287 c.: wn. - ISBN 978-985-06-1928-0. Pexxum moctyma:
http://znanium.com/bookread?2.php?book=507276.

6. CycnoB A.I'. TexHONOrHss MAalIMHOCTPOEHHS: y4eOHUK JUIS BY30B IO HAIIPABICHHIO
"TexHosorus, 000pyA0OBaHUE U ABTOMATU3ALUS MAIIMHOCTPOUTENIBHBIX IPOU3BOACTB" U
"KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE ~ O0ECleYeHne MAIIMHOCTPOUTEIbHBIX — IPOU3-

BoacTtB" / A.I'. CycinoB. — 2-¢ mu31., epepad. u mon. — MockBa: MalmmHOCTpOCHHE,
2007. — 429 c.: wi., Tabn. — (st By30B). — bubnwmorp.: c. 424-425. — ISBN 978-5-
217-03371-3.

8) nepuoouyeckue uzoarus (bubruomexa Bal'y):

7. CAD/CAM/CAE Observer: undopmarionHo-ananutuueckuii PLM-xypuain. — Riga:
CAD/CAM Media Publishing.

8. BecTHHUK MAaIIMHOCTPOCHUS: HAYYHO-TEXHUYECKUH M TPOHM3BOJCTBEHHBIH >KypHAI. —
MockBa: MammHoCTpoeHue.

2) npoepammmuoe obecneyerue:
WIN NC SINUMERIK, FANUC, Proengineer Wildfire 4,
onepaiuonHslie cucteMbl Windows, crangapTHbie 0(UCHBIE TPOTPAMMBI.

0) unmepnem-pecypc:

http://delta-grup.ru/bibliot/3/156.htm
http://works.tarefer.ru/82/100144/index.html
http://stroy-technics.ru/article/kompleksnyi-pokazatel-kachestva-mashin

yqeﬁﬂo-MeTozmqecmle H3TaAHUA

1. TI'yceB B.I'. Meroanueckue ykazaHus K NpakThuyeckuM pabotam no aucuuriauHe «IIpo-
rpaMMHpoBaHue 00paboTku Aetanel Ha ctaHkax ¢ YIIY» ans cTyaeHTOB HarpaBiieHHs
15.04.05 [Dnexrponnsiit pecypc] / coct. I'yceB B.I'.; Bnaa. roc. yu-t. TMC - Bnagumup,
2016. - Toctyn u3 xoprnopariBHoii cetr Bil'Y. - Pexxum mocryna: http://cs.cdo.visu.ru/

2. TyceB B.I'. Meronnyeckue yka3aHus K JlabopaTOpHBIM padotam 1o mucrurumae «IIpo-
rpaMMHpoBaHue 00paboTku Jetanei Ha ctaHkax ¢ UIIY» g cTyqeHTOB HampaBiIeHUs
15.04.05 [Dnexrponnsiit pecypce] / coct. I'yceB B.I'.; Bnaa. roc. yu-t. TMC - Bnagumup,
2016. - Toctyn u3 xoprnoparisHoii cet Bil'Y. - Pexxum mocryna: http://cs.cdo.visu.ru/

3. T'ycer B.I'. MeTonndeckue peKOMEHIAITNHN K BBIITOJHEHUIO CAMOCTOSATEIIBHON PabOTHI 110
mucuuruinne «IIporpammupoBanue 00paboTku aeraneit Ha ctankax ¢ UITY» st crynen-
ToB HampasieHus 15.04.05 [Dnexkrponusiii pecypce]| / coct. I'yces B.I'.; Brnan. roc. yH-T.
TMC - Bnagumup, 2016. - Jloctyn nu3 xkopnopatuBHoil cetn Bnl'VY. - Pexxum nocryna:
http://cs.cdo.visu.ru/

4. Tyces B.I'. Onienounsie cpeactsa no aucuuminae «IIporpammupoBanue o6paboTku fe-
taneit Ha ctankax ¢ UIIY» mnsa crynentoB HampaBieHus 15.04.05 [DnexTpoHHBINA pe-
cypc] / coct. I'yces B.I'.; Baan. roc. yu-t. TMC - Brnagumup, 2016. - loctyn u3 xopmo-
paruBHo# cetr Bal'Y. - Pesxum mocryma: http://cs.cdo.visu.ru/

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « IHTEpHET», HEOO-
XOAUMBIX VIl OCBOCHUS JUCHUILIMHBI

1) [Toptan Lentp aucranimonHoro odyuenust Bal'Y [anexkTponnsiii pecypc] / - Pexxum nocryna:
http://cs.cdo.vlsu.ru/

2) Paznen odurnmansuoro caiita Bal'Y, conepkamuii onrcanne o0pa3zoBaTeIbHON MPOrPaMMbI
[anexkTpoHHBIN pecypc] / - Pexum noctyma: OOpazoBarenbHas mporpamma OOpazoBareibHas
nporpamma 15.04.05 «KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 00SCIICUCHHE MAITHHOCTPOUTEIBHBIX
npowusBoacTsy http://op.visu.ru/index.php?id=56
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIIMHBI

-MHOTOYHKIIMOHATBHBIN TOKapHbIi cTaHok ¢ UITY dupmbr OMCO monenn TURN-155;
-MHOTO(YHKITMOHANBHBIN (hpe3epHbiii cTranok ¢ UITY ¢upmsr HAAS;
-o0pabareiBaromumii neHTp Qwazer ¢pupmer HEIDENHAIN;

-PC- paboune mecta TexXHOJIOTa-mpOrpaMMHCTa;

-00pa3iibl 00paboTaHHBIX JIETalIeH U 3arOTOBKH;

-U3MEPUTETHHBIC MHCTPYMEHTHI U KOHTPOJIbHBIE YCTPOHCTBA,;

- MyJBTUMEIUITHBIC CPEICTBA.
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