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Pa6ouas mporpamma npodeccronanproro moayis [IM.02 PazpaboTka u BHenpeHMe
YIPaBJISIONINX MTPOrPaMM U3TOTOBJICHHS JIeTalIell MAIIMH B MAIlTHHOCTPOUTEIIEHOM
MIPOU3BOICTBE pa3paboTaHa B cOOTBETCTBUH ¢ DemepabHBIM TOCYAapCTBEHHBIM
oOpazoBarenbHbIM cTanapToM (paee — ®I'OC) no cnenuaiTbHOCTH CPEAHETO
npodeccuonanbHoro obpazoBanus (nanee - CI10) 15.02.16 Texnonorus

MAaIIHHOCTPOEHUS, YTBEPKAEHHOIO NMPpHUKa3oM Munucrepcrsa npocsemenus PO or
14.06.2022 r. Ne 444...

PazpaboTuuk:

Koctun A.A. — npenoaaBaTenb nepoi kpamdukannonHou kareropun ITHU (dunmain)
CI'TY umenu 'arapuna 10.A.

Pentensenrt:
Buytpennuii: TuxonoB JI.A. — gouent kapeapsr OTM OTU (punuan) CI'TY umenun
["arapuna 10.A.
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1 IACHOPT PABOYEN ITPOT'PAMMBI
IMPOPECCHUOHAJIBHOI'O MOAYJIA
IIM. 02 PASPABOTKA U BHEJIPEHUME YIIPABJIAIOIUX ITPOT'PAMM
W3IOTOBJIEHUS JJETAJIEM MAIIIMH B MAIIMHOCTPOUTEJBHOM
MMPOU3BOJACTBE

1.1. OO0aacTh NpUMEHEHHUS MPOTrPAMMBI

Pabouast mporpamma mpo@ecCHOHATBHOIO MOJYJIA SIBISIETCA YacThiO MPO-
rpaMMbl OATOTOBKU crienuanuctoB cpeanero 3seHa (IIIICC3) B cooTBeTcTBUM €
®I'OC no cnenuansHocTy CITO 15.02.16 TexHoJiorusi MAIMHOCTPOEHHUS B YacTH
OCBOEHUSI OCHOBHOTO Bufa aearensHoctu (BJl): paspaGoTka u BHeapeHue ynpaB-
JSIOIHUX NMPOrpaMM M3roTOBJIEHHS JeTajlell MAallMH B MAIIHMHOCTPOUTEJIbHOM
NMPOM3BOACTBE U COOTBETCTBYIOIIUX IpodeccronanbHbix kKomnereHuuit (11K):

1. Pa3pabaTpiBaTh BpY4HYIO YIPaBJISIONINE MPOTPAMMBI IJIsl TEXHOJIOTHIECKOTO
06opy1oBaHUs
2. PaspabareiBath ¢ momoinpto CAD/CAM cucteM ynpaBisioIiue mporpaMmbl
IS TEXHOJIOTHYECKOTO 000py1I0BaHUS
3. OcymiecTBIATh IPOBEPKY peaTU3aANUUA U KOPPEKTUPOBKHU YIIPABISIONIUX MPO-
rpaMM Ha TEXHOJOTH4eCKOM 000pyA0BaHUU
Pabouast mporpaMmMa npo¢pecCHOHaIBHOTO MOYJIsi MOKET ObITh UCIIOJIB30BaHA B
JOTIOJTHUTETHHOM MpodeccnoHaIbHOM 00pa30BaHUM U TPO(HeCCHOHATFHOM TOATOTOB-
K€ pabOTHUKOB B 00JaCTH OCHAIICHUS CPEACTBAMH aBTOMATHU3AIMUA TEXHOJIOTHIECKIX
MPOIIECCOB MPHU HAIMYUU CPEIHETO (MOJIHOT0) 00111eT0 00pa3zoBanusi. ONbIT pabOTHI HE
TpeOyeTcs.

1.2. Mecto npodeccuoHaabHoro MoayJs B crpykrype IIICC3

[TpodeccnonansHbii MOIYNIb TPO(HECCHOHATFHOTO LUKIIA SIBISIETCS TEXHHUYE-
CKHAM MOJYJIEM CO CIIO’KHMBIUMCSI YCTOWYMBBIM COACPKAHUEM U CTICIIMATILHBIMU TPE-
OOBaHUSAMM K TOATOTOBKE oOydaronuxcsi. Peanuzamust oOmux 1ened pa3paboTku u
BHEAPEHUSI YMPABISIONINX MPOTPaMM HM3TOTOBICHUS JAETajieii MalliH B MalllHO-
CTPOUTEILHOM MPOU3BOACTBE (POPMUPYETCS B CIAECAYIOUINX HAMPABICHUIX — METO/IU-
yeckoe (oOliee mpeacTaBieHUue 00 YIpaBlIAOIIUX NporpaMmax W3rOTOBJICHHS JleTa-
Jeil MallliH B MallMHOCTPOUTEIHLHOM NPOU3BOJICTBE), MHTEIUICKTYalIbHOE Pa3BUTHE,
YTUJIMTApPHO-TIparMaTUYecKoe HarpaBieHHe (OBJIaJeHUE HEOOXOAUMBIMU KOHKpPET-
HBIMH 3HAHUSIMH U YMEHUSAMHU) U BOCIIUTATENIbHAS.

[Tpodunuzanus neneil TEXHUYECKOTO 00pa30BaHuUs MO JaHHOMY MOAYJIO OT-
pakaeTcs Ha BbIOOpE MPUOPUTETOB B OPraHHU3AIMK yUeOHOU NEATEeIbHOCTH 00yYaro-
muxcs. s TexHuyeckoro nmpoduis BeIOOp 1eneil cMemaercss B MPakTHYeCKOM Ha-
NpaBJIeHNUHU, MPEAYCMATPUBAIOIIEM YCWJIEHHE M paclIupeHue NpodeccHoHaIbHOTO
XapakTepa u3yueHHs MaTtepuaia, MpeuMyIIeCTBEHHONH OpUEHTalluU Ha alrOpUTMHUYe-
CKHUIl CTUJIb TO3HABATEIBHOMN NESTETbHOCTH.



OcHoBHast iporpamma mpo(hecCHOHATEHOTO MOy MOXKET OBITh MCIIOJIb30BaHa
B JIOMIOJIHUTEIPHOM TPO(ECCHOHATHFHOM 00pa30BaHUM M MPO(ECCHOHATBHON TOTrO0-
TOBKE paOOTHUKOB B 00JIACTH U3TOTOBJICHHUS JI€Tajel MalllMH B MAIIMHOCTPOUTEIHLHOM
MIPOU3BOCTBE MIPH HATMYNHU CPeAHETO (TI0JIHOTO) 001ero oopasoBanus. OmbIT pabOTHI
He TpedyeTcsl.

1.3. Hesu u 3axa4u MOYJIst

Lenb npenogaBaHust MOTYJIS:

- pa3BUTHE JIOTUYECKOTO MBILUIEHUS, IPOCTPAHCTBEHHOI'O BOOOPaXEHMUS,
QITOPUTMUYECKON KYJIbTYPbl, KDUTUYHOCTH MBILIUIEHUS Ha YpPOBHE, HEOOXOAMMOM
i Oyayuiei nmpodeccrnoHalbHOM AeSTENbHOCTH, AJIsl MPOIOJDKEHUST 00pa30BaHus U
caMmo00pa3oBaHus;

~ OBJIaJICHUE TEXHUYECKUMHU 3HAHUAMU M YMEHUSIMH, HEOOXOIUMBIMHU B
MOBCEITHEBHOM KU3HU, JUISI U3YUYEHHs] CMEXKHBIX €CTECTBEHHO-HAyUHbIX JAUCLUUILINH
Ha 0a30BOM YpOBHE M JIUCLUIUIMH MPOPECCHOHATIBHOTO LUKIIA, ISl TOJIy4eHHs o0pa-
30BaHMS B 001aCTIX, TPEOYIOIUX YIIIYOJICHHOW TEXHUYECKOM MOArOTOBKH;

3aauy U3y4EHUS MOYIISL:

- (opMupOBaHUE TPEJCTABICHUN MO W3TOTOBJICHUIO J€Taleld MalluH B
MAaIIHHOCTPOUTEIEHOM IPOU3BOJICTBE;

- BBITIOJTHEHHUE Pa3pabOTKU U BHEIPEHHs YIPABISIIONIMX MPOrpaMM H3TO-
TOBJICHUS J€TaJlieil MallliH B MAIlIMHOCTPOUTEILHOM MPOU3BOJICTBE Yepe3 MOHNMAaHHUS
€€ 3HAYUMOCTH ISl HAYYHO-TEXHUUYECKOTO MPOrpecca, OTHOMICHUS K aBTOMAaTH3AI[IH
MPOU3BOJICTBA KaK K YAaCTH OOILIEYEIOBEUECKON KYJIbTYPbl U€pE3 3HAKOMCTBO C HCTO-
pHUel pa3BUTHS aBTOMATU3ALIAN, SBOTIOLIMEN TEXHUYECKUX UIEH.

1.4. TpeOoBaHusl K pe3yabTaTaM OCBOECHUSI MOTYJIsl

C 1enbio OBJAJIEHUs YKa3aHHBIM BHUJIOM MPO(ECCHOHABHON ACITENBHOCTU U
COOTBETCTBYIOIUMH MPO(HECCUOHATHFHBIMU KOMIETEHIIUSAMU O00YYaIOMUNUCS B X0
OCBOCHHS MPOHECCUOHATHHOTO MOTYJIS TOJKEH:

HMeTh MPAKTUYECKHIi ONbIT:

— UCTIONIb30BaHuUs 0a3bl MPOTPaMM [IJISI METAIUIOPEKYIIETO 000Dy IOBAHHMS
C YHUCJIOBBIM IMPOTPAMMHBIM YIPABJICHHEM, NMPUMCHCHHE MIa0JOHOB THIIOBBIX 3Jc-
MEHTOB M3TOTOBJISIEMBIX JIETaJIeH JIJI1 CTAHKOB C YHCIIOBBIM IPOTPAMMHBIM YITpaBJic-
HUEM;

— paspabotku ¢ momoriipio CAD/CAM cucteM yHpaBsiOIIAX MPOrpaMM H
WX TIEPEHOC Ha METAIOPEeXKyInee 00opynoBaHue, pa3paboTKe U MEPEHOCE MOJEIH
nerajieit u3 CAD/CAM cucteM npu aJIuTHBHOM CIIOCO0E MX M3TOTOBJICHUS;

— pa3pabOTKU TMPEIIOKCHUN M0 KOPPEKTUPOBKE M COBEPIICHCTBOBAHUIO
JCHCTBYIOIIETO TEXHOJOTHYECKOTO TpoIiecca, BHEAPEHUE YMPABIISIONINX MPOTPaMM
B aBTOMAaTH3MPOBAHHOE MPOU3BOACTBO, KOHTPOJb KadecTBa T'OTOBOW MPOIYKITHH
TpeOOBaHUIM TEXHOJOTUIECKON JOKYMEHTAIINH;

yMeTh:

—  UCIOJB30BaTh CIPABOYHYIO, ICXOAHYIO TEXHOJIOTHUECKYIO U KOHCTPYK-
TOPCKYIO JTOKYMEHTAIMIO TIPH HANMCAHWH YMPABISIONINX MPOrpaMM 3aroJHATh
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(GbopMbl COMPOBOAUTENLHON AOKYMEHTAIIMH, PACCUUTHIBATH TPAEKTOPHUIO M HKBUJIU-
CTaHThl UHCTPYMEHTOB, UX UCXOJHBIC TOUYKH, KOHTYPHI JI€TaJIH;

—  BBINIOJHATH pacueThl pexxuMoB pe3anus ¢ nomomsio CAD/CAM cuctem,
pa3pabartbiBaTh yrnpasisonue nporpammbsl B CAD/CAM cuctemax [uist MeTayuiope-
KYUIUX CTAaHKOB M aJINTUBHBIX YCTaHOBOK, MEPEHOCUTH YIPABIIAIOMINE TPOrPAMMBI
Ha METAJIOPEXKYIIHE CTAHKH C YUCIOBBIM IIPOrPAMMHBIM YIIPABJICHUEM, IEPEHOCUTH
monenu aetaneit u3 CAD/CAM cucteM B alIMTUBHOM ITPOU3BOJICTBE;

—  OCYIUIECTBJISITh COMPOBOKICHUE HACTPONUKH M HAJNAJIKU CTAHKOB C YHCIIO-
BBIM TPOrPaMMHBIM YIMPABICHUEM, MPOU3BOAUTH COMPOBOKICHUE KOPPEKTUPOBKHU
YIOPABIAIONIMX MPOTrpaMM Ha CTaHKaX C YHUCJIOBBIM IMPOTPaAMMHBIM YIIPaBICHUEM,
KOPPEKTUPOBATh PEKUMBI pe3aHus Uisi 000pYyAOBaHUSA C YUCIOBBIM MPOTPAMMHBIM
yIpaBI€HUEM, BBITIONHATh HAOIIOACHHUE 3a pabOTON crucTeM OOCTYKUBAaEMBIX CTaH-
KOB IO MOKa3aHHUsIM IHUQPPOBBIX TabIO W CUTHAIBHBIX JaMIl, TPOBOAUTH KOHTPOJIb
KauyecTBa M3JETHI TMOCIe OCYIISCTBICHHS HATAIKH, MOJHAIAIKA M TEXHUYECKOTO
oOcTyXKMBaHUSI 000PYAOBAHUS IO U3TOTOBJICHHUIO JI€TAJC MAIlIMH, AaHATU3UPOBATH U
BBISIBJISITH TPUYMHBI BBIMYCKAa TPOAYKIIMH HECOOTBETCTBYIOIIETO KadecTBa MOCIE
OpoBeZeHUsT paboT MO HajajKe, NOJHANAIKE U TEXHHUUYECKOMY OOCIYKUBAaHUIO Me-
TAJJIOPEXKYLIET0 U aJVINTUBHOIO 000PYJOBaHMSI, BHOCUTh NMPEAJIOKEHUS 110 yIIydlIe-
HUIO KauecTBa JeTajel mocie HajaaaKu, MOAHAIAAKU U TEXHUYECKOT0 00CITyKUBAHUSI
METAJIOPEXKYIIETO U aJIUTUBHOIO 000OpYI0BaHUs, KOHTPOJIUPOBATh Ka4€CTBO rOTO-
BOM MPOIYKIIMU MAIIMHOCTPOUTEIBHOTO ITPOU3BO/ICTBA;

3HATh:

—  TOPAIOK pa3pabOTKH yMPaBISIONIUX MPOTPaMM BPYUYHYIO ISl METaJLIO-
PEXYIIMX CTAaHKOB W aJ/INTUBHBIX YCTAaHOBOK, Ha3HaU€HWE YCIOBHBIX 3HAKOB Ha Ta-
HEJIM yIPaBIeHUs CTaHKa, KOJbI U MPaBUJjIa YTCHHSI IPOTPAMM;

—  Buabl coBpeMeHHbIx CAD/CAM cucteM 1 OCHOBBI pa0OThI B HUX, MPH-
meHenne CAD/CAM cucrteMm B pa3pabOTKe YIPaBISIONIMX MPOrpaMM Ui METaslIo-
PEXYIIUX CTAHKOB M a/IMTUBHBIX YCTAHOBOK, MOPSIOK U MpaBUia HAMCAHUS YIIpaB-
mstromux mporpamm B CAD/CAM cucremax;

—  METOJbl HACTPOWKH M HANAJKd CTAHKOB C YHCJIOBBIM MPOrPaMMHBIM
yIpaBJIeHNUEM, OCHOBBI KOPPEKTHPOBKU PEKUMOB PE3aHUs M0 pe3ybTataM 00paboTKu
JeTalieil Ha CTaHKe, MEPOTPUATHUS 10 YIYUIICHHUIO KauyecTBa JeTalel mocae HalaaKH,
MOJTHATAJIKA M TEXHUYECKOTO OOCTY)KHBAaHUS METAJUIOPEKYIIETO U aJATUTUBHOTO 000-
pyIOBaHMS, KOHCTPYKTUBHBIE OCOOCHHOCTH W TIpaBHJIa MPOBEPKH HA TOYHOCTH 00-
CIy’)KHBAa€MbIX CTAHKOB Pa3IMYHON KOHCTPYKIHUH, YHUBEPCATBHBIX U CHEIMATBHBIX
IPUCTIOCOOICHUN, HHCTPYMEHTOB.

1.5. PexkoMeHayeMoe KOJM4YECTBO YaCOB HA OCBOEHHE NMPOTrPAMMBI MPO-
(pecCHOHATBLHOIO MOLYJISA
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromerocs — 340 yacos,
B TOM YHCJIE:
00s3aTeIbHON ayAUTOPHON yueOHOM Harpy3ku oOy4aromierocs — 298 4acos;
CaMOCTOSITeNIbHOU paboThl oOyuarorierocs — 18 4acos;
y4eOHOM MpaKkTUK — 72 4Jaca,
IPOU3BOJICTBEHHOM MPAKTUKKU — /2 yaca.



PE3YJBbBTATBI OCBOEHUSA ITPOPECCHOHAJIBHOI'O MOYJIA

Pe3synbpratrom ocBoeHus mporpammbl Mpo(dhecCHOHATBFHOTO MOAYJS SIBISIETCS OBJaJe-
HUE 00YYaroUMMHUCS BHUJIOM JEATEIHLHOCTH: pa3padoTKa U BHeJAPeHHe YIPaBJISAIO-
IUX MPOrpaMM HU3rOTOBJIEHHS JAeTajieil MAllMH B MAIIMHOCTPOMTEIbHOM TMPO-
u3BoOJCTBe, B ToM uwmciie npodeccruonansubiMu (1K) u obmumu (OK) xommereH-
LHSAMU:

Kon HaumeHnoBaHue pe3yJibTaTa 00yueHHs

K 1.1. Hcnonb30BaTh KOHCTPYKTOPCKYIO M TEXHOJOTHMYECKYH) JTOKYMEHTALMIO IPU pas3pa-
00TKE TEXHOJIOTMYECKUX MPOIIECCOB U3TOTOBJICHHUS IeTalIel MaIlIKH.

IK 1.2. BeiOupate MeTO1 IOTYYEeHUS 3aTOTOBOK C YUE€TOM YCIOBUI MPOHU3BOJICTBA.

[IK 1.3. BribupaTth MeToabl MexaHu4Yeckol 00paboTKU U MOCIEI0BATEIbHOCTh TEXHOJIOTHYE-
CKOTO mpo1iecca 00paboTKH AeTaneil MallluH B MallIMHOCTPOUTEILHOM IIPOU3BOJICTBE.

[IK 1.4. BribupaTh cxeMbl 0a3upoBaHUs 3ar0TOBOK, 00OpPYJIOBaHKHE, HHCTPYMEHT U OCHACTKY
JUISL U3TOTOBJICHUS JETAJIC MaIlKH.

IIK 1.5. BbInonHATE pacyeTsl napaMeTpoB MEXaHUYECKONH 00paOOTKU M3rOTOBJIEHUS JleTajlel
MalI¥H, B T.4. C IPUMEHEHUEM CHCTEM aBTOMATU3UPOBAHHOTO MPOESKTUPOBAHUSI.

[IK 1.6. Pa3pabaTpiBaTh TEXHOJOTHUYECKYIO JOKYMEHTAIMIO [0 W3TOTOBJICHHIO JAETalei Ma-
IIMH, B T.4. C IPUMEHEHUEM CHUCTEM aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHUSI.

OK 01. BeiOupats criocoOsl perienus 3aaa4 npodeccuoHaIbHOM NesITeIbHOCTH TPUMEHH-
TEJIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonws30BaTh COBpEeMEHHBIE CPEACTBA MOWCKA, aHAIU3a W MHTEpIpeTanuu uHpop-

Malnuu, " I/IH(l)OpMaIII/IOHHI)Ie TCXHOJIOTHHN JIS BBIIIOJIHCHUA 3aaa4 HpO(l)CCCI/IOHaJ'II)'
HOI ACATCIIBHOCTH.

OK 03. [TnanupoBaTh M peann30BBIBATE COOCTBEHHOE MPO(GECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, MPEIIPUHUMATENbCKYIO JEATENbHOCTh B MpodeccHOHaNbHOU cdepe, Hc-
10JIb30BaTh 3HaHMS MO (MHAHCOBOW IPAaMOTHOCTU B Pa3IMYHbIX KU3HEHHBIX CUTYa-

LUsX.

OK 04 OddeKTUBHO B3aUMO/ICHCTBOBATh U Pa0OTATh B KOJIJIEKTUBE M KOMAH/IE.

OK 05. OcymecTBIATh YCTHYIO ¥ TUCBMEHHYIO KOMMYHHKAIIMIO HA FOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ y4eToM 0COOEHHOCTEN COLUATBHOIO U KYJIbTYPHOTO KOH-
TEKCTA.

OK 06. [IposBAATE Ipa’kIaHCKO-NTATPUOTHYECKYIO MO3ULHUI0, TEMOHCTPUPOBATH OCO3HAHHOE

MOBCACHUEC Ha OCHOBC TPaAUIITMOHHBIX O6H_IC‘{CHOBC‘{CCKHX HCHHOCTCﬁ, B TOM 4YHUCJIC C
YUYE€TOM TrapMOHHU3AIUKU MEKHAIUMOHAIBHBIX W MEXPCIUTHO3HBIX OTHOIH@HPIIZ, npu-
MCHATH CTAHAAPThI AHTUKOPPYIIIUOHHOI'O ITOBCIACHUA.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOUIEH cpefbl, pecypcocOepekeHnio, Mpume-
HATH 3HAHUS 00 U3MEHEHHWHU KJIMMaTta, MPUHIUIBI OepPeKIMBOr0 MPOU3BOJICTBA, -
(eKTUBHO JeCTBOBAThH B UPE3BbIYAHBIX CUTYALIUSIX.

OK 09. [Tonp30oBaTbes mpodeccCHOHATBFHON TOKYMEHTAIMel Ha PYCCKOM U MHOCTPAaHHOM
A3BIKAX.

‘ Kon ‘ HauMeHoBaHMe pe3yJbTaTa 00y4eHUs




[IK 2.1.

Pa3zpabareiBaTh BpyUHYIO YIPABISIONINE MPOTPAMMBI JJII TEXHOJOTHYE-
CKOro 000pyJI0BaHMUSI

[1IK 2.2.

PaspabarbeiBath ¢ iomoinpio CAD/CAM crcteM ynpaBIIsioIIne mpo-
TPaMMBI JIsI TEXHOJIOTHYECKOTO 000PYTI0BaHHUS

[IK 2.3.

OcCyIIecTBIIATh MPOBEPKY peaTU3alUA U KOPPEKTUPOBKU YIPABIISIOLINX
IpOrpamMM Ha TEXHOJIOTMYECKOM 000pYIOBAHHH

OK 01

Br16upaTh criocoOsI pernieHus 3a1a4 mpodeccCuoHanbHOM e TENbHOCTH
IPUMEHUTENBHO K Pa3JIUYHBIM KOHTEKCTaM.

OK 02

Hcnoab3oBaTh COBPCMCHHBIC CPCJACTBA ITOUCKA, aHAJIN3d U UHTCPIIPCTA-
804041 I/IHCI)OpMaHI/II/I, u I/IHCI)OpMaLII/IOHHBIe TCXHOJIOTHHU JI1 BBIITOJIHCHUA
3aJa4 HpO(I)CCCHOHaJIBHOfI ACATCIIBHOCTH.

OK 03

HHaHI/IpOBaTI) H PpCalIn30BbIBATb COOCTBEHHOEC HpO(l)eCCI/IOHaﬂBHOG )51
JIMYHOCTHOC Pa3BUTHUC, ITPCAIIPHUHUMATCIIBCKYIO NCATCIIBHOCTL B HpO(l)eC-
CHOHAJIbHOM C(bepe, HCIIOJIB30BAaTh 3HAHUA 110 Q)HHaHCOBOﬁ I'PaMOTHOCTH
B PA3/IMYHBIX JKU3HCHHBIX CUTYAallUAX.

OK 04

O} dpexkTuBHO B3aMMOAECICTBOBATh U padOTATh B KOJJIEKTUBE U KOMAH/IE.

OK 05

OcylmecTBiIsATh YCTHYIO U MMHCBMEHHYI0O KOMMYHHMKAIIMIO HA TOCYIapCT-
BEHHOM si3bIke Poccuiickoit depepaiuu ¢ yueToM 0COOEHHOCTEH COIM-
aJBbHOTO U KYJbTYPHOI'O KOHTEKCTA.

OK 07

CopeiicTBOBaTh COXpPAaHEHHUIO OKpYXKalollehd cpeabl, pecypcocOepexe-
HUIO, TPUMEHATh 3HAHUS 00 M3MEHEHHUM KJIUMaTa, MPUHIIUIEI OepexKiTu-
BOT'O TIPOU3BOJICTBA, 3(Q(PEKTUBHO JACHCTBOBATH B YPE3BBIUAWHBIX CUTYa-
LUSX.

OK 09

[Tonb3oBaThCs MPOPECCHOHAIBHON JOKYMEHTALMEH Ha PYCCKOM M MHO-
CTPaHHOM $I3bIKaX.




2. CTPYKTYPA U ITIPUMEPHOE COJAEP KAHUE ITPO®ECCHUOHAJIBHOI'O MOAYJIsA
2.1. TemaTu4eckuii njiaH nNpogeccuoHATbLHOT0 MOTYJIs

O6beM ipoheCCUOHATLHOTO MOYIIS, aK. d
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BaHHEM.
[K.2.1 Pasznen 2. PazpaboTka
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o 1151 00PaGOTKH 3ar0TOBOK.
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2.2. Conep:xkanue o0y4yenusi no npogeccuonajabuomy moaysato (ITM)

HaumenoBanmue pasje-
JIOB M TeM Ipodeccuo-
HajbHOro moayJs (IIM),
MEKINCHUTITHHAPHBIX
kypcoB (M/IK)

Conep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie padoThl M NPAKTHYECKUE 3aHATHSL, CAMOCTOSI -
TeJibHAsl yueOHasi padoTa 00y4aouuxcs, KypcoBasi padora (IpoeKr)

Oo0bem, ak. 1 /
B TOM YHCJE B
¢popme mnpak-
THYeCKOIl Mmoj-
TOTOBKH, aK. 4

1

2

3

Paznen 1. OcHOBHBIE NOHATHS YHCJI0BOI0 NPOrPAMMHOIO yIIPaBJieHHsI 000PY/10BaHHEM.

66/18

Tema 1.1. CTpoenue u
XapaKTePUCTUKH pPa3-
JIMYHBIX CTAHKOB C
qiry.

Conep:xaHue 3aHATHIA:

1. Crpoenue cranka ¢ UI1Y, Ha3HaueHue v MPUHIUI PAOOTHI OTJEIBHBIX Y3JIOB.

2. TexHn4eckue xapakTepucTUku cTankoB ¢ UITY: paGoyast 30Ha, 000pOTHI IIMHUHACIS, )KECTKOCTD,
CUCTCMa yr[paBJ’IeHI/IFI, TOYHOCTBH, CUCTEMA I/IHCTPYMGHTa n IIp.

3. CpaBHHTENBHBIN aHATTN3 TEXHUYECKUX XapaKTEPUCTUK PA3IMYHBIX CTAHKOB

IIpakTH4yeckue 3aHATHS:
1. 3arpy3ka uHctpyMeHTa B craHok ¢ UITY
2. YrpaBieHue nepeMerieHussMu padounx opraHoB cranka ¢ UITY B pydHOM U MOKagpOBOM pexXHUMax.

Tema 1.2. OcHoBHBIE
MOHSATHS MPOTPAMMHOI0
ylpaBJieHHsl.

Conep:xkanue 3aHATHIL:

1. ®ynkunonanpHble cocTaBsitomue (nmoacucremsl) UITY: noacucrems! ynpasiieHus, IpuBOAOB, 00-
paTHOM cBA3M, GYHKLIMOHUPOBAHUE CUCTEMBI C IPOTPAMMHBIM YIIPABICHUEM.

2. SI3p1ku st mporpaMMupoBanust 00padoTku: 1SO 7 out uinn 361k G-KOI0B.

3. G- u M-kozpl. CTpyKkTypa ynpasistoleil mporpaMmsl. Ci10BO JaHHBIX, ajgpec 1 yucio. KomneHca-
1S JJIMHBI MHCTPYMEHTA, aOCOIIOTHBIE M OTHOCUTEIbHBIE KOOPAUHATHI.

4. MopnanbHble M HeMoJallbHbIE KOJ1bl. DopMaT nmporpaMmbl CTpoKa 6€30MacHOCTH.

5. IloaroroButensHbie miu G-Kombl: yeckopeHHOoe nepeMemienue GO0, TnHeHas U KpyroBasi HHTEPITO-
s GO01, G02, GO3, xonbl HacTpoiku U 00pabOTKH OTBEPCTHIA.

6. BciomoraresnbHbie nii M-KOJIBI: OCTAaHOB BBITIOJIHEHUS yrpasisironieii nmporpammsl MO0 1 MO1,
ynpasieHue BpanieHreM mnusaens M03, M04, MO0S, ynpasienne nogaueid cMa304HO-0XJIaKJa0IeH
xuakocta M07, MO8, M09. ABromatuueckast cMmeHa HHCTpyMeHTa M06. 3aBepiieHue nporpaMmbl
M30, M02.

7. Ilepenada ynpasisitoliel mporpaMmbl Ha ctaHok. [loamporpamMma: OCHOBBI, CTPYKTYpa, Ha3HAUCHHE.
[TpoBepka ympasiisitolei mporpaMMbl Ha cTaHke. TexHuka 0€30MacHOCTH MPH HKCIUTYaTaI[MH CTAHKOB C
qIry.

16

IIpakTH4eckne 3aHATHA:
1. Onucanue npuHIMIA pabOTHl CTAaHKA C IPOTPAMMHBIM yIIpaBJIeHUEM IIPU 00pabOTKe U3AETHSL.
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2. Pa3paboTka KOMMEHTapHeB B YIPABISAIOUICH MporpaMMe U KapTa HalaIKH.

3. [IporpammupoBanue B G-koje n3roroBienus aetanu «I[Ipoctoit KOHTyp».

4. IIporpammupoBanue B G-kozae usroropiaeHus neranu «Kapmany.

5. 3amyck cTaHKa ¥ 0TpabOTKa Pa3TUYHBIX IPOTPAMM «I10 BO3AYXY», 0€3 IPOBEICHUS HETIOCPEICTBEH -
HOI 00pabOTKH MeTasLIa.

Tema 1.3. Tunosbie npo-
rpaMMBbl JJIsl H3T0TOB-
JICHMS JAeTaJjiei.

Conep:xaHue 3aHATHIA:

1. Pa360p TUNOBBIX MporpamMm Jyis HapyKHEel 00paOOTKH BaJIOB, BTYJIOK U TUCKOB.
2. Pa300p TUIOBBIX POrpaMM JUlsl BHYTPEHHUH 00pabOTKU BaJIOB, BTYJIOK U IUCKOB.
3. Pa36op TUNOBBIX Mporpamm Juist 00pabOTKH TUIOCKUX JETaJICH.

4. Pa300p TUIIOBBIX POTrpamMM CBEPJICHUS OTBEPCTUI U Hape3aHUsI pe3bObl.

12

IIpakTH4yeckue 3aHATHS:

1. O6paboTka aeraneii Tua Tea BpameHus Ha craHkax ¢ YITY wmm cumynsatopax.
2. ObpaboTka rurockux Aeraneil Ha crankax ¢ UITY wnm cumynsropax.

3. O6paboTka maockux Aeraieit Ha crankax ¢ UIIY unm cumynsaropax.

CamocrosiTeibHass padoTa: cuctemMaruyeckas npopadoTKa KOHCIIEKTOB 3aHATUN, y4eOHOM U crienu-
aNbHON TEXHUYECKOM JUTepaTyphl (10 Bompocam K naparpadam, riaBaM yuyeOHbIX TOCOOuil, cocTaB-
JICHHBIM TpernoaaBaTenem). [1oAroToBka k MpakTUUECKUM padoTaM ¢ UCIIOJIb30BAHUEM METOANYECKUX
pPEKOMEHIaluii rpenoaaBaresis, 0hopMICHUE TPAKTUYECKUX padboT

12

Pa3nen 2. PazpaboTka ynpaBisiiomux nporpamMmm s 00padéoTKH 3aroTOBOK

58/18

Tema 2.1. ITocaenoBa-
TeJbHOCTh Pa3padoTku
YIPaBJISOIIHUX MPO-
rpamm.

Conep:kanue 3aHATHIL:

1. DTanbl NOATOTOBKY yNpaBiIsAIOUIEH MporpaMMbl: aHAJIW3 YepTeXka JIeTanu, BbIOOp 3aroTOBKH, BHIOOD
CTaHKa IO €ro TEXHOJIOTNYECKUM BO3MOXHOCTSIM, BEIOOp HHCTPYMEHTA M PEKUMOB Pe3aHUs, BBIOOD
CUCTEMBI KOOPJIMHAT JETaIN U UCXOJAHON TOUKU MHCTPYMEHTA, CII0co0a KPEIIeHHs 3arOTOBKY Ha CTaH-
K€, IPOCTAaHOBKA OMOPHBIX TOUYEK, IOCTPOEHUE U PACUET IIEPEMELICHNS] HHCTPYMEHTA, KOJUPOBAaHUE
uH(pOpMalnH, 3aIIUCh Ha TPOrPaMMOHOCUTENb.

2. IlpuHnunsl popMaTUPOBaHUS U KOMMEHTHPOBAHUS YIPABJIAIOIIEH MporpaMMsl. JIOKyMeHTaIHs
ATANoB pa3pabOTKH.

Tema 2.2. PazpaboTka
YII ¢ ucnoab30BaHHEM
CTOMKH CTAHKA U NMOCTO-
fAHHBIX IIUKJIOB.

Conep:xaHue 3aHATHIA:

1. CranmapTHBINA UK TOKapHOU 00paboTku pe3aHueM. CTaHIapTHBIN LUK TOKapHON 00pabOTKH Ka-
HaBOK.

2. CTaHmapTHBIH MK TOPIEBaHUS U 00pa0OTKU YCTYITOB Ha ()PE3ePHBIX CTAHKAX.

3. CrannapTHBIH UK 00pabOTKH Ma30B.

4. ®pesepHas 00paboOTKa KOHTYPOB, KAPMaHOB U I1ar@ Ha OCHOBE 3aJJaHHOT'O KOPTYypa.

5. CraHgapTHBIN LUKII CBEPJIECHUS U LIUKII CBEPIIEHUS C BbLACPKKOM. OTHOCUTEIbHBIE KOOPAUHATHI B
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MOCTOSIHHOM IIUKJIE.

6. L{uKIIBI TPEPBIBUCTOTO CBEPIICHUS, IUKIIBI HAPE3aHUs Pe3bObl, TUKITBI PACTAYHMBAHUS.

7. IIpumepsl IporpaMM Ha CBepJICHHE, pe3b0OHape3aHus U pacTaulBaHUs OTBEPCTUH MPU MOMOIIIH I10-
CTOSTHHBIX LIUKJIOB.

IIpakTnyeckne 3aHATHSA:

1. IlporpaMmupoBaHue IIUKJIOB TOKAPHOH 00pabOTKH. 4
2. [IporpamMmMupoBaHue IUKIOB (hpe3epHOit 00pabOTKH.
Tema 2.3. PazpaboTka Copnepxxanue 3aHATHIL:
YHPaBJISIOIIUX MPO- 1. TIporpammuposanwue mpu nomoin CAD/CAM/CAE-cuicTeMsl.
rpamMm Metajioopador- | 2. O6mas cxema pabotel c CAD/CAM cuctemoii: Buabl Monenuposanus, yposuu CAM-cucrem, reo-
ku B CAM-cucremax. MeTpHs U TpaekTopus. Anroput™ padbotsl B CAM-cucreme.
3. OcHoBsl pabotsl B CAM-cucTteMe: OCHOBHBIE TOHSITHSI, METOJIbI U IPUEMBI PaOOTHI.
4. Onpenenenue MpoekTa 00padOTKH, TEXHOIOTHI YEPHOBOH 00pabOTKH, ONpeesieHue HHCTPYMEHTA U
MacTep TEXHOJIOTHH. 8
5. TexHOJIOTHH yIAICHHS OCTATOYHOTO MaTepraia U YUCTOBOM 00paboTku. BBo 1o crimpainu, nmpeasa-
pPHUTENbHOE CBEPJICHHE U HHCTPYMEHTHI MaJIOTo pa3Mepa.
6. Pacumpennsie Gpynkiun u oprans! ynpasieHus B CAM-cucreme 2D. CAM-cucrema 3D: o6pabotka
OCHOBHOI 4acTH (OPMBbIL, MPU3MATUYECKUX JETaNCH U T.1I.
7. ®pesepHas U TOKapHO-(pe3epHast 00padoTKa: CO3aHIEe HOBOTO IMPOCKTa 00paOOTKH, TCOMETPHH,
TaOJIMIIbI MHCTPYMEHTOB, OINIpe/ieTiCHIE Mepexo10B, ppesepoBanue 2,50, MOAYIb BHICOKOCKOPOCTHOM
00paboOTKK OBEPXHOCTEN U TPEXMEPHOU 00PaOOTKH.
IIpakTHyeckue 3aHATHA:
1. IlporpaMmmupoBaHue U3rOTOBICHU JeTanu (TokapHas oopabotka) B CAM-cucteme. 4
2. [IporpamMMupoBanme U3roToBiIcHUs neTam (ppe3epHas oopadborka) B CAM-cucteme.
Tema 2.4. Pazpaborka Copnepxanue 3aHATHIL:
YIPaBJISOIIUX MPO- 1. O630p CAD/CAM-cuctem i pa3pabOTKU MOJISIICH M YIPABIISIOMIUX IPOTPAMM IS aTATHBHOTO
rpamMM JJisl aJyIHTUBHOTO | 000pPYyI0BaHMUS.
00opy10BaHHS. 2. Pa3zpaboTka Mozeneil u ynpapisiouX NporpaMm Ui IPOU3BOJICTBA IPOCTHIX JeTanel, He TpeOyro-
IIUX 3HAYUTEIILHON MOCT-00paboTKH.
3. Pa3zpaboTka Mojienelt 1 ynpaBJisonx IporpaMM sl IPOU3BOICTBA AeTanel, TpeOyromuX 3Hauu- 10

TETBHOMN MOCT-00pabOTKH.

4. Pa3zpaboTka MoJiesiel M YIPaBIIAIONUX IPOTrpaMM JJIsi IPOU3BO/ICTBA JAeTalel CIIOKHONW reoMeTpHuye-
CKOM (OpMBI.

5. ITon6op obopynoBaHus, MaTepuaoB U napaMmeTpoB 3-D meuatu npu npousBoACTBE AeTaneit U3 Mpo-
MBIIIJICHHBIX ITIJIACTUKOB.
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6. [Tonbop obopymoBanHus, MaTepuaaoB U mapaMeTpoB 3-D meuaTu mpu npou3BOCTBE ACTAICH METO-
JIOM CEJICKTHBHOT'O JIA3EPHOTO CIUIABIICHHS METAJUIMYCCKHUX TTOPOIIKOB.

IIpakTnyeckne 3aHATHSA:

1. 3yuyenue unrepdeiica CAD-cucreMsl, cozganne MoJeNeii MpoCThIX JeTaJeH.

2. N3yuenne unrepdeiica CAM-cucreM, co3anne NpocThIX YIPaBISIOMUX Mporpamm st 3D-neyarn.
3. Pa3zpaboTka Mojiesielt ¥ ynpasIIsioluX IporpaMm JJis AeTajiei, TpeOyromuXx 3HaYuTeabHOH 10CT-
00paboTKH (C AIeMEHTaMU OMTOPHON CTPYKTYPHI, TIOICPIKKAMH ).

4. ITon6op o0opy0BaHUs, MAaTEPUAJIOB U [TAPAMETPOB ME€YaTU COINIACHO TEXHOJIOIMYECKUM TpeOOBaHNU -
SIM K Ka4eCTBY JCTaH.

5. Pa3zpaboTka TeXHOJIOTHH MOCT-00padOTKH JACTaICH.

6. OpopmieHre TEXHOIOrMYECKON TOKyMEHTAIUY Ha TIPOU3BOJICTBO JIeTalleii METOAaMHU ai/TATUBHBIX
TEXHOJIOTHUM.

Tema 2.5. IIporpammu-
poBaHHe AaBTOMATH3H-
POBAHHOIO U3MEPH-
TeJIbHOI0 000py/10BaHUS
U NPOMBILLIEHHBIX Ma-
HUIYJISITOPOB.

Conep:kanue 3aHATHIL:

1. Busbl aBTOMaTU3UPOBAHHOTO KOHTPOJIBHO-U3MEPUTETBLHOTO 000PYI0BaHUS: KOOPAHUHATHO-
M3MEPUTENIbHBIN MalTUHbBI, BUACO-U3MEPUTEIbHBIC MAIIIMHBI, PUOOPHI AJI U3MEPEHUS (POPMBI, ONTHU-
YECKHUE CUCTEMBI, UCIIBITATEIbHOE 000pYyI0BaHUE.

2. Hactpoiika u mporpaMMUpoBaHKue pabOThl KOOPAWHATHO-U3MEPUTENbHBIX MaluH. Cuctemsl cOopa u
aHayM3a HH(GOpPMAIHH 110 U3MEPEHUSIM Ha MAIIMHOCTPOUTEIILHOM ITPOU3BOJICTBE B paMKkax «MHIyCT-
puu 4.0».

3. Kimaccudukanus mpoOMBIIIIICHHBIX MAHUTTYIIATOPOB. [IpuHITUTIBI BEIOOPA 1 OLIEHKH 3 (PEKTHBHOCTH
UCIIONIb30BaHUs, XapaKTepHbIC TapaMeTPhl, OCHOBBI MOHTaXa, HAJIaJJKU, TEXHUYECKOTO 00CTYKUBAHUS,
OpraHU3aIMi COBMECTUMOCTH C METAJIIOPEKYIIUM 000PYI0BAHHEM.

4. MoOunbHbIe TUIaT)OpMBI AJIsl IepeBO3KH rpy30B. Knaccudukarus, mapaMeTpbl, BHEIPEHUE B TEXHO-
JIOTUYECKHN MpoLiecc.

IIpakTHyeckne 3aHATHA:

1. Hactpoiika u nporpaMMupoBaHue pad0oTbl KOOPAUHATHO-U3MEPUTEIbHBIX MAIINH.

2. laTepdeiic cucteM AJist MPOTrpaMMHUPOBAHHS TPOMBIIIICHHBIX MaHUITYIsTOPOB. HacTpoiika mapa-
METPOB pabOThl MAHUMYJISTOPA /TS IEPEMEIIEHNUS 3aTOTOBOK U JIETaJIeH.

3. Pa3zpaboTka npocTelIux mporpamMm yrpaBJieHHUs TPOMBIIUIEHHBIMU MaHUITYJIATOPAMH.

Paznen 3. [IpuMeHeHre M peaiM3alus YIPABISAIOMIMX MPOrpaMM HA METAJJIOPEKYIEM U A IUTHBHOM 000PY/I0BAHUH NIPH
nomomn CAD/CAM-cucrem

48/18

Tema 3.1. CocTaBjienue
TEeXHOJIOTHYEeCKOM J0KY-
MEHTAIUH )il BHeJpe-
HHS IPOTPAMM LISt

Conep:xxaHue 3aHSITHIA:

1. ba3bl 1aHHBIX AaBTOMATU3UPOBAHHBIX CUCTEM TEXHOJIOTHYECKOM MoAroToBKU mpousBoactBa (CAPP-
cuctembl). CHCTeMBI yIpaBieHus JaHHbIMU 00 uznenuu (nanee — PDM-cuctemsl). CucteMbl ynpasiie-
HUSI HOpMaTHBHO-CIIpaBoYHOM nHpopMmarmeit (nanee — MDM-cuctemsl)
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crankos ¢ UITY.

2. Pa3paboTka u oopmiieHre TexHonornueckoit nokymenranuu B CAD-cucremax. MapiipyTHbie Kap-
THI, OTIepalloHHbIe KapThl. [log0op TexmpoeccoB-aHaIoOroB.

3. Pabora c 6azamu manabix CAD-cuctem. 3anoaHeHne KaTaJoroB MHCTPYMEHTA, MaTePHaioB, 000py-
JIOBaHMS. 3aIUTa JaHHbIX.

4. dopMHupOBaHKE, COTIIACOBAHKME U YTBEPIKICHHE TEXHOJIOTUYECKON IOKYMEHTAIINH, aIanTalus mao-
JIOHOB K OCOOCHHOCTSIM NPEAIIPUSTHSL.

IIpakTHyeckue 3aHATHS:

1. PenaktupoBanue TexHonorndeckux nanubix B CAPP-cucremax, PDM-cuctemax u MDM-cucremax
2. Opranuzanus texnosnorudeckux nanupix B CAPP-cucremax, PDM-cucremax 1 MDM-cuctemax

3. OdopmiieHrEe TEXHOIOTUYECKON TOKYMEHTAIIMH Ha BHEIPSHHE OTIepaIliii Ha TOKAPHBIX CTAHKAX C
qIry.

4. OdopmiieHUE TEXHOJIOTUIECKON JOKYMEHTAIIMH HA BHEIPCHHE OTepaIiuii Ha ()pe3epHBIX CTAaHKAX C
qIry.

Tema 3.2. Buenpenue
yHpAaBJISIIOLIUX MNPO-
rpamMM B MPOU3BOACT-
BEHHbIN mpoiecc.

Conep:xaHue 3aHATHIA:

1. Hanaaka metamopexyiiero ooopynoanus. [loaroroBka npucnoco0aeHui, pesxxyIero u MepuTeib-
HOTO MHCTpYMeHTa. [lonck ommoboK B ypapIsOIIeH mporpaMme.

2. UzrotoBienue nmpoOHBIX aetaneil. KoHTpob mokaszareneil TOYHOCTH JTUHEHHBIX pa3MepOoB, TOMYCKOB
(GOpMBI U pacIoyioKEeHUs, KauecTBa NoBepXHOCTU. [IpoBepka BOZMOKHBIX CTOJIKHOBEHUH HHCTPYMEHTA
C JIeTaNblo U npucnocobaeHussMu. KoHTpoIb H3HOCA PEKYILET0 HHCTPYMEHTA.

IIpakTHYeckue 3aHATHSA:

1. OtpabGoTka BHeAPEHMsI YIPABIAIONUX IPOrpaMM AJIs leTalieil TuIa Tel BpalleHusl.

2. OtpaboTKa BHEAPEHMsI YIIPABIIAIOLUIMX MPOTrPaMM JUIs IUIOCKUX AeTanel Ha (ppe3epHbIX CTaHKaxX C
4yIry.

Tema 3.3. Ouenka 3¢-
¢exTHBHOCTH M ONITH-
MU3aIUs TPOrpaMm ¢
iy

Conep:xaHue 3aHATHIA:

1. IIpuHUIMIIBL OLIEHKH 3P PEKTUBHOCTH UCTIONB30BaHUS MeTalIopexyuiero odopynoanus ¢ UITY. Ilo-
HATUE (POHO0O0TAAUH, TPOU3BOAUTEIHLHOCTH 000PYI0BaHMS, UCIIOJIb30BaHUS MTapKa 000py10BaHuS,
YPOBEHb Harpy3KHu.

2. Cxembl IOBBIIIEHUS A()(HEKTUBHOCTH 32 CUET M3MEHEHUS TPACKTOPHUI 00pabOTKH, PEKUMOB PE3aHUs
U PEXYIIETO MHCTpYMEHTa. DaKTOpBI TPYAOEMKOCTH BBIIIOJIHEHUS OIIEpaLUil.

3. MonuTOpHHT paboThl MPOMBIIIECHHOTO 000pyA0BaHus. MoepHU3aIus IEHCTBYIOIIEro 000pyaoBa-
HUs Ha npennpuatui. CokpalieHne TEXHUYECKHX MPOCTOEB. Y BEMUYEHUE 3arpy3Ku 000pyJ0BaHUSI.

IIpakTHYeckne 3aHATHSA:

1. Ouenka TpaekTopuii 00pabOTKHU AJIS pa3IMYHBIX YIPaBIAONUX nTporpaMM. OlieHKa Harpy3ku Ha MH-
CTPYMEHT U [TApaMETPOB BPE3aHUS.

2. OnTuMu3anus YIpasJsFOIIAX TPOTPaMM 3a CUET IMOA00pa PEKUMOB PE3aHUs M PEKYIIETO HHCTPY-
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MEHTA.
3. Ouenka nokasareseii padotsl crankoB ¢ UITY. PacueT BpemMeHn npocToeB, 0711 BCIOMOTaTEIbHBIX
onepanwuii. PazpaboTka miana noBsimeHus 3QGHEeKTHBHOCTH pabOTHI.

CaMmocTosiTe1bHasi padoTa: cucteMarnyeckas MpopadoTKa KOHCIIEKTOB 3aHATUH, YIeOHOH U CIeIH-
AIbHON TEXHUYECKOU JIUTepaTypshl (110 BOIIpocaM K maparpadam, riiaBaM yueOHbIX TOCOOUM, cOCTaB-
JICHHBIM TpenojaBaresem). [IoaroToBka Kk mpakTHYECKUM paboTaM ¢ UCIOIB30BAaHUEM METOINIECKUX
peKOMeHIalluil mpernoaasaresi, ohopMIIeHIE MPAKTUYECKUX paboT

YyeOHas1 npakTUKA

Buasbi pador:

1. 3yueHnne KOHCTPYKIIMU U TEXHUYECKUX XapaKTEPUCTHK CTaHKOB ¢ UITY

2. MI3yueHne HHCTPYMEHTA U OCHACTKU JJIsl paboThl Ha cTankax ¢ YITY

3. U3ydyenue qokyMeHTAIMH 110 IPOTPaMMHUPOBAHUIO CTaHKOB ¢ UITY

4. Nzyuenue unrepdeiica CAM-cuctem BBICOKOTO YPOBHS

5. Uzydyenne ocobeHHOCTEH pa3paboTKU YIPABISIOMIKUX IPOTPaMM U HACTPOUKH aJAUTUBHOTO 000pY-
JIOBaHUS

6. 3ydyeHne qOKyMEHTAIIMN U TUTIOBBIX MPOTPAMM ITPOMBINIICHHBIX MAHUITYJISITOPOB

7. NnTerpanus nNpoMbIIUIEHHBIX MAaHUIYJISITOPOB B pab0oTy MeXaHO00padaTHIBAIOIINX IIEXOB

8. N3ydyeHue TeXHOIOrMUECKOM TOKyMEHTAllMU AJIs BBIOJIHEHU onepainuii Ha ctankax YITY

72

IIpousBoacTBeHHAsI
NMpaKTHKA

Buasbl pador:

. 3HaKOMCTBO C ()aKTU4ECKOIl HOMEHKIIATYpOil eTaseil, BBITOMHAEMbIX Ha cTaHkax ¢ UITY

. PazpaboTka TeXHOJIOTMYECKUX MPOIECCOB /Jisi cTaHKOB ¢ UITY

. [TonGop MHCTpYMEHTa U TEXHOJIOTUYECKON OCHACTKH JJI oneparuii Ha crankax ¢ YITY

. I3ydeHne nokasaresield CTOMKOCTH PEKYIIET0 HHCTPYMEHTA

. OnTumu3zanus Koja yrnpasisonx IporpaMmm

. I3ydeHne 1omKHOCTHBIX MHCTPYKLIMi ontepaTopa UITY, TexHomora u mporpaMMucTa

. U3yuenue unrtepdeiica u oCHOBHBIX puemMoB padboTsl B CAM-cucremax

. U3yuenue pabotel B PLM-cucremax npeanpustus

. I3yueHre HOpM BpEMEHHU U aJIrOPUTMOB pa3pabOTKH YIPaBIISIOLMX IPOTpaMM Ha IPEANPUSTHH

OO ~NOoO ok WM

72

IIpomeskyTounas
arrecraums

24

Bcero

340
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3. YCJIOBUSA PEAJIMZALIUU ITPOTI'PAMMBI
IMPOPECCHUOHAJIBHOI'O MOAYJIA

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ec-
Ne4YeHuI0

Kabuner «TexHOJIOTHSI MalIMHOCTPOEHUS», OCHAIIIEHHBIH 000PYI0BAHUEM:
KOMILJIEKT METOAMYECKUX pa3pabOTOK JJisi BBINOJHEHUS MPAKTUUECKUX 3aHSTHH;
IIACbMEHHBIE CTOJIbI, CTYJbS, KJIACCHAS JIOCKA, CTOJ IPENOJABATENS; MPOEKTOP;
HaTJISTHBIE TIOCOOMS; y4eOHO-METOUICCKUN KOMITJIEKC TUCITUTUTHHBI.

JlaGoparopusi « ABTOMAaTU3UPOBAHHOTO MPOCKTUPOBAHUS TEXHOJIOTUUECKUX
MpoIleccoB U nporpammupoBanus cucteM UIIY», ocHailleHHass 000pyO0BaHUEM U
TEXHUUYECKUMHU CPEJICTBAMU O0YUYECHUS:

—  HacCToJbHas NaHenb yrpasieHus, oobeauHenHas ¢ CKBII, umutu-

pylollas CTAHOYHBIN MyJIbT YIIPABICHUS;

—  cbeMHad kiaBuarypa UIIY - manens TUIT pacnoioKEeHNST KHOTIOK;

—  JMIIEH3WOHHOE MporpaMMHoe o0ecrieueHue st maTepakTuBHOTO NC-
nporpaMmupoBanus B cucteme YIIY;

—  CUMYJATOp CTOMKMU cucteMsl UITY;

—  JIMLIEH3HOHHOE MPOrpaMMHOE 0OecTieueHue.

Jlabopatopuss " MuHopManimoHHbIE TEXHOJOTUM B TIJIAHUPOBAHUH TMPOU3-
BOJCTBEHHBIX MPOLECCOB", OCHAIIECHHAs] 00OPYIOBAHUEM U TEXHUYECKHUMH Cpen-
CTBaMHU OOy4EeHHUS:

—  amnmapartHoe 00ecreyeHue;

—  aBTOMATHU3MPOBAaHHOE pabouee MecTO O0ydarollerocs: KOMIIBIOTED,
KOMIIBIOTEPHAS CETh;

—  aBTOMATHU3MPOBAHHOE pabouee MeCTO MpernojaBaressi-nepudepuiinoe
o0opyaoBaHUE:

—  npuHTep 1BeTHOM MOV (konmp+ckaHep+IpuHTEp), TOKYMEHT-
Kamepa, rpaduecKue TUIaHIIeThI;

—  MyJbTUMEIUHHOE 000pYyIOBaHNE: NHTEPAKTUBHAS JIOCKA + MPOCKTOP,
JIMIIEH3UOHHOE MporpammHoe obecnieueHue, Win Pro u Office Home and Business,
CAD/ CAM cucremsbl, mporpaMMHO-aIapaTHbI KOMILIEKC IS BBITOJTHCHHS
MPOEKTHBIX padOT C UCIOIB30BAHUEM KOMITbIOTEPOB;

—  rpadudecKue peIaKTophl,

—  TecToBas 000JI0UKa (CeTeBasi BEpPCHs);

—  mporpaMmMHbli TipoaykT IGVS (o komnerennmnu «O6paboTKa JUCTO-
BOI'0 METa1a») (WM aHaJor);

—  anekTpoHHas cuctema u DYMK 1o koMneTeHIusIM;

— MCIHATCKa N 3JICKTPOHHLIC y‘-Ie6HO-MeTOI[I/IquKI/Ie KOMIIJICKCHI,
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—  DJIEKTPOHHBIC TPUJIOKEHHUS HA JMCKAX, AJIEKTPOHHbIE YYEOHHKH Ha
JIMCKaxX, 00yYJaroIIne TUCKH,

—  DJIGKTPOHHBIE Y4€OHO-METOJUYECKUE KOMILIECKCHI.

Macrepckas «YdacTtok ctankoB ¢ UITY»:

—  MEpUTEIbHBI HHCTPYMEHT U OCHACTKA;

—  BEpCTaK CJIECApHBIA C TUCKAMHU MOBOPOTHBIMU;

—  CBEPJWJIbHBIN CTAHOK;

—  JIEHTOYHO - NUJIbHBIN CTaHOK;

—  KOMIUIEKT HHCTPYMEHTOB ISl (ppe3epHOii U TOKapHOU 00paboOTKu;

—  MpOTrpaMMHO-aNmNapaTHbIA KOMIUIEKC 1Jisi ppe3epHOoil U TOKapHOU 00-
paboTKH;

—  mnporpammHoro ammapaTHbeii komruiekc (IO, ydeOHbIil 06a30BbIN
MyJIbT, CMEHHas KJIaBUaTypa JJis (ppe3epHOil TEXHOIOTHH);

—  TOKapHbIU ctaHok ¢ YUIIY;

—  (pe3pensiit ctanok ¢ UITY.

—  3D-npunTep;

—  HACTOJBHOE BBITSKHOE YCTPOUCTBO;

—  IporpaMMHOE oOecIiedeHue I Co3anus nporpamm 3D-nievarw;

—  TE€pPCOHAJBHBIN KOMIIBIOTEP C MOHUTOPOM;

—  usb dud-HaKOMUTENh;

—  TIPOMBILIJIECHHBIN MTBUIECOC;

—  wKadwbl JJ15 3ar0TOBOK FTOTOBOM IPOIYKIUU;

—  MOHKa;

—  PYYHOH MHCTPYMEHT;

— (¢oTononmMepHas cMoyia OeCIBeTHas, MaTepuan nedatu ais 3D-
MIpUHTEPA,;

—  THIIC;

—  MeIlIaJKa MarHuTHas ¢ MOAOTPEBOM.

Peanuzanust mporpaMMbl MOYJIS penoaracT o0si3aTeIbHYI0 MPAKTUKY 110
npodUII0 CHEIUAIbHOCTH, KOTOPYH0 PEKOMEHAYETCS MPOBOJAUTH KOHILIEHTPUPO-
BaHHO.

KoMrutekT HariasgHbeIX MOCOOMiA.

DIIeKTPOHHO-OMOIMOTEYHAS CUCTEMA:

JlocTym aBTOpU3NPOBAHHBIX IOJIb30BarTenen uepe3 arepHer

IBC IPRsmart, OO0 Komnanusi «Aii Ilm Ap Meaua:

JoroBop Ne 9408/2211/1301-22ex 44 ot 01.08.2022 — noctyn Ha 1 rox, 10
29.09.2023

IBbC «KoncyabrTant cryaenra», 000 « KOHCYJIBTAHT CTYJAEHTA»:
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Jorosop Ne 8KCJ1/06-2022/1302-22¢x 44 ot 01.08.2022 — noctyn Ha 1 rox, 10
14.09.2023;

9BbC «JIAHb», 000 «3BC JIAHb»:

Horosop Ne 1303-22ex 44 ot 01.08.2022 — noctyn Ha 1 rox no 12.09.2023;
IBC «JIAHb», 000 «M31aTebcTBO JIaHb»:

Jorosop Ne 1300-22ex 44 ot 01.08.2022 — noctyn Ha 1 rox mo 12.09.2023;
YBJ UBUC, OO0 «<MUBHUC»

JloroBop Ne 416-22 en 44 ot 18.03.2022;

b1 Hayunas ssekTponnas 6udiamoreka eELIBRARY.RU, OO0 «PYHDb»:

Horosop Ne 40-21 5A/21 ot 13.04.2021.
Joctyn k HekoTtopbM paszaenaMm ObC, B coorBeTcTBUM ¢ COrIamieHueEM O COTpyA-
HUYECTBE.

3.2. Y4ueOHO-MeTOAMYECKOE o0ecnieueHre 00yueHusl o MOYJII0
OcHoOBHbBIE yUeOHbIEC H3TAHUS:
1. baymuta O. M. OGpabotka neraneit Ha crankax ¢ YITY. YueOHnoe nmocobue

s cpeaHero mnpodeccuoHanbHoro ooOpaszoBanus/ O. M. bamma. — CaHkT-
[etepOypr: Jlans, 2021. — 368 c. — ISBN 978-5-8114-6754-9

2. besps3prunbiit B. @., Kpsutos B. H. u np. [Iponeccer popmooOpazoBanms
nerajel MamuH. YdueOHoe mocodue i cpeaHero mpodecCuoHaaIbHOro 00pa3oBa-
Hus / B.®. be3bs3prunbiit. — Cankt-IletepOypr: Jlans, 2021. — 416 ¢. — ISBN

3. I'mbcon 4., Pozen BJI., Crakep b. «TexHOMOTHM a1 IuTUBHOTO MPOU3BOI-
ctBa». M.: Texnocdepa, 2021.

4. I'ynua H. B., Knokos B. I'., IOpkoB C. A. Jletanu mamuH. Y4eOHUK IS
cpenHero npogeccuonanbHoro oopazosanus / H.B. I'ynua. — Canxr-IletepOypr:
Jlanw, 2021. — 416 c. — ISBN 978-5-8114-7882-8

5. Camoiinosa JI. H., FOpseBa I'. FO. I'upu A. B. Texnonoruueckue mporiec-
Chl B MAIIMHOCTPOCHUU. JIabopaTopHbIN MpakTHKyM. Y4eOHOe mocodue s cpe-
Hero npodeccuonanbHoro obpaszosanus / JI.H.CamoiinoBa. — Cankt-IletepOypr:
Jlanw, 2020. — 156 c. — ISBN 978-5-8114-6610-8

6. Camoiiniosa JI. H., FOpsesa I'. 1O. I'upn A. B. TexHonoruueckue nporiec-
ChI B MAIIMHOCTPOCHUHU. JIabopaTOpHBIN MPaKTHKyM. Y4eOHOE mocodue I cpe-
Hero mnpodeccronanbHoro oopaszosanus / H.B. I'ynma. — Cankr-IletepOypr:
Jlanw, 2020. — 156 c. — ISBN 978-5-8114-6610-8

7. Cypuna E. C. PazpaboTka ynpasistomux nporpamm uisi cuctemsl YITY.
Y4eOHoe mocobue s cpeaHero npodeccruonanbroro oopasosanus / E.C.Cypuna.
— Cankr-IlerepOypr Jlanp, 2020. — 268 c. — ISBN 978-5-8114-6673-3.

8. CricoeB C. K., CricoeB A. C., Jleko B. A. TexHonoruss MammHOCTpoOE-
Hus. [IpoekTHpoOBaHME TEXHOJOTHYECKUX MPOIECCOB. Y4eOHOEe MocoOue s

cpeadero npodeccuonanpHoro oopazosanusi / C.K.CeicoeB — Cankt-IletepOypr
Jlanp, 2021. — 352 ¢. — ISBN 978-5-8114-7017-4
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9. Uepenaxun A.A., Ky3nenoB B.A. TexHonornyeckue mporecchl B Malllu-
HocTpoeHnu. Yu. Ilocobme, 3-e wm3m., crep. / A.AUepenmaxun. — CaHKT-
[TerepOypr: Jlans, 2019. — 156 c. — ISBN 978-5-8114-4303-1

10. YepnakoB b.U. Texnonorunaeckoe 000py0BaHNE MATHHOCTPOUTEIHHO-
ro npousBojacTBa. M3a. 6-e. M.: Akagemus, 2021.

JIonmoJIHUTEIbHbIE YUeOHbIe H3TaHUS:
1. ABTOMAaTH3AIMST TEXHOJIOTHYECKUX MPOIIECCOB M MPOU3BOCTB:
VYueonnx/ A.I'. Cxuptinanze, A.B. ®egoros, B.I'. Xomuenko. —
M.: Abpuc, 2019. — 565 c.: um.

HNuTepHeT-pecypcebl:
1. MexayHapoJIHbIi TeXHUYeCKUi HH(POpMaIMOHHBIN KypHan «O0opyno-

BaHWC W  HUHCTPYMEHT i  mnpodeccHoHaioB».  PexxuMm  JocTyma:
http://www.informdom.com/
2. TToptan «Bcé o Mmeraoodpadotke». Pexxum nocryma: http://met-all.org/

3.3. O0mue TpedOBaHUSI K OpraHU3alMi 00Pa30BaTeIbHOIO Mpolecca

MakcumanbHbli 00beM y4eOHON Harpy3ku OOydarolIerocsi CocTaBisier 54
aKaJeMUYECKHX 4Yaca B HEJENI0, BKIIOYasl BCE BUAbI aAyJUTOPHON M BHEAYJIUTOP-
HOM yueOHOM Harpy3KH.

OOyueHue npoBoAUTCS B (GOpME TEOPETUUECKUX U MPAKTUUYECKUX 3aHATHMA
1o 2 akaJleMUYECKUX Yaca KaXKJ0€ C UCIOJb30BaHUEM MEPCOHAIBHBIX KOMIbIOTE-
pOB, 00€CIEeUeHHbIX KOMIUIEKTOM JIMIEH3MOHHOTO MPOrpaMMHOI0 OOecreyeHusl.
OreHka KayecTBa MOJATOTOBKUA O0YUYaOLIUXCSl OCYILIECTBISIETCS B CIEIYIOMIUX Ha-
IPABJICHUAX: OLIEHKA YPOBHS OCBOCHHUS TUCIUIUIMH U OLIEHKa KOMIIETEHUIUHU 00Yy-
YAIOIIUXCS.

JIJist OCBOEHHMSI JTAHHOTO MOJYJISI HEOOXOJIMMO M3Y4YEHHUE MPEAIIECTBYIOIINX
mucuuiuing: «Mmkenepras rpadukay, «Texnudeckas mexaHukay, «Matepualo-
BeJieHue», «Metposiorus, cTanaaptuszanus u ceptudukanus», «lIpouecco dop-
MOOOpa30BaHUsI U UHCTPYMEHTHI», «TeXHONOrusi MalIMHOCTPOCHUS» U Tpodec-
CUOHAJIBHBIX MOJyJiel «Pa3paboTka TEXHOJIOTMYECKUX MPOIECCOB M3TrOTOBICHUS
netaneit MmammHy, «Pa3zpaboTka u peanu3zanus TEXHOJIOTHYECKUX MPOLIECCOB B Me-
XaHOCOOPOYHOM MPOU3BOACTBE», «Opranuzanus KOHTPOJIA, HAJAAKU U TEXHUYE-
CKOTO 00CITy>KMUBaHMsI 000pYyI0OBaHHUS MAIIMHOCTPOUTEILHOTO MPOU3BOJCTBAY U
«BpImonHEeHNE PabOT MO OJHOM MM HECKOJBKHUM MpodeccusM padounx, JOJKHO-
CTsIM ciayxamux». [lpu ocBoeHuu npodeccuoHaNbHOr0 MOAYJS MPEAyCMOTPEHBI
CIIEYIOIIME BUJIbI MPAKTUK: yueOHas (2 HeleIu) U MPOU3BOACTBEHHAS (2 HEelemH).
VYyeOHasi mpakTHKa MPOBOJUTCS HA MAaTepUAIbHO-TEXHUYECKOW 0a3e Koyemka, a
IPOM3BOJCTBEHHAs — Ha 0a3e BeAyuux npeanpustuil r. CaparoBa. Koncynpranuu
JUIs 00yJaroImmxcsl IpelyCMaTpuBatoTCs U3 pacyera 4 yaca Ha OJTHOro o0yyarouie-
rocsi Ha KakJIplil yueOHbIN IO ¥ IPOBOJATCS B YCTHOU (hopMe.

20


http://www.informdom.com/
http://met-all.org/

3.4. KagpoBoe o6ecnieuenne 00pa3oBaTejbHOTO NMpouecca

TpeGoBanust Kk  KBaIupUKAIMK  [EJAArorHUYECKUX  (MHKEHEPHO-
NIeIaTOTMYECKUX ) KJAPOB, 00ECICUNBAIOIIMX 00YUCHHUE TI0 MEKTUCIIUILTHHAPHOMY
Kypey (kypcam): peammsarus [IIICC3 nomkHa o0ecieunBaThCs MeIarornaeCKuMu
KaJpaMy, WMCIOIMMH BBICIIEC TEXHUYECKOE OOpa3oBaHWE, COOTBETCTBYIOIIEE
pOo(UITIO TIPEI01aBaeMOMY MEXTHCIUTIMHAPHOMY KypCY.

TpeboBanus K KBaM(UKAIIMK MTEJarOTHYECKUX KaJPOB, OCYIIECTBIISIOMNX
PYKOBOJICTBO MTPAKTHKOM:

WH)KCHEPHO-TIEAArOTHICCKUI COCTaB: JIOJDKEH MMETh BBICIIEEe TEXHUIECCKOE
oOpa3oBaHuUE;

MacTepa: JIOJDKEH UMETh CpellHee MPOPEeCCHOHATBHOE WM BBICIICE TEXHHU-
yecKoe 00pazoBaHHE.
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4. KOHTPO.Ib 1 OHEHKA PE3YJbTATOB OCBOEHUA ITPOPEC-
CHUOHAJIBHOI'O MOAYJIA (BUJAA TPOPECCUOHAJIBHOMU JTES-

TEJBHOCTHN)

Ko u HaumeHoBaHue
npodeccHoHAJIBLHBIX U 001X
KOMIIeTeHIH, pOpMHUPYEMBIX

B PaMKax MOAyJIs

Kpurepun onenkn

MeToabl OleHKH

OK 01. Beibupats cioco0st
peleHus 3a1a4 npopeccuoHaIbHON
NeSITeIbHOCTH TPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTAM.

OK 02. Mcmonp30BaTh
COBpPEMEHHBIE CPEJICTBA [TOUCKA,
aHaJM3a ¥ UHTEePIIPETaIN
uHpopmanuu, 1 ”HHOPMAITMOHHBIC
TEXHOJIOTUH IS BBITIOJIHEHUS 3a/1a4
npodecCHOHATBLHOM 1A TEbHOCTH.
OK 03. Ilnanuposats u
peaan30BbIBaTh COOCTBEHHOE
po(hecCuOHANBHOE U JTMYHOCTHOE
pasBUTHE, IPEATPHHUMATENBCKYIO
JeSITENIbHOCTD B TPO(heCcCHOHAIbHOM
cdepe, UCIOIB30BATh 3HAHUS 110
(uHaHCOBON T'PaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX CUTYaIUSX.
OK 04. DpdexTrBHO
B3aMMO/IEIICTBOBATh U PabOTaTh B
KOJJIEKTUBE U KOMaHJIE.

OK 05. OcymecTBiATh yCTHYIO U
MUCHMEHHYI0 KOMMYHHUKAIHIO HA
rOCyJapCTBEHHOM SI3BbIKE
Poccuiickoit @enepanyu ¢ yueTrom
0CcOOEHHOCTEH COLMaTBbHOTO U
KYJBTYPHOTO KOHTEKCTA.

OK 07. CogeiicTBOBaTh
COXPaHEHUIO OKPYKaIoIIeH Cpebl,
pecypcocOepekeHnI0, IPUMEHSTh
3HaHW 00 N3MEHEHNHN KIIMMaTa,
IPUHIUITBI OEPEXKINBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEWCTBOBATH B YPE3BbIUYANHBIX
CUTYyalMsIX.

OK 09. ITonp3oBatbcs
npodeCCHOHATBHON
JOKyMEHTAlel Ha PYCCKOM U
MHOCTPAHHOM SI3bIKAX.

1K 2.1. Pa3pabareiBaTh BPy4HYIO
YIPaBJIAIONIUE IPOrpaMMBbl 111

Bnanenue
npodeccuoHaIbHON
TEPMHUHOJIOTUEH
YMeHue ucnosp30Barh
CIIPAaBOYHHKH, YUCOHUKH,
KOMIIBIOTEPHBIE
IPUJIOKEHUS U CAUThI 17151
IIOMCKA U IIPOBEPKH
TpeOyemMoii HHpOpMaLIUU
Onucanue XapakTepUCTUK
M3y4aeMbIX O0OBEKTOB U UX
B3aNMOCBS3EN
Onucanue napameTpoB
U3y4yaeMbIX 00BEKTOB
Onucanue anropuTMoB
BBITIOJTHEHMSI TPYIOBBIX
JIEHCTBHN
Haxosxnenue ommOoK B
JIOKYMEHTaluu
OnTumuzanus BeIOOpa
CTPYKTYPBI U COJEpKaHUS
paccMaTpuBaEMBIX
TEXHOJIOTHYECKHUX
IIPOLIECCOB
Pa3pabotka u opopmienue
TEXHOJIOTUYECKON
JIOKYMEHTalluu
PazpaboTka ympaBisonmx
orpaMM JJist 000py10BaHUS
ITV paznuyHbIMU
ocobaMu
ITpoBepka peanuzanus u
KOPPEKTUPOBKA pabOThI
YIPaBISAIOLUX IPOTrPaAMM
[TonGop onTuManbHBIX
00BEKTOB Tpy/a JUIs
BBITIOJTHEHUS
MIPOU3BOACTBEHHOM 3aa4u

DKkcnepTHOE HAOII0ICHHE
TectupoBanue
[IpakTuueckas padbora
KonTponbnas pabora
DK3amMeH

VYcerHblit onpoc
[Ipesenranus

JlenoBas urpa

22




TEXHOJIOTUIECKOTO 000PYIOBaAHHS
1K 2.2. Pa3zpabatbIBaTh ¢ OMOIIBIO
CAD/CAM cuctem yrpaBIstoLIre
IPOTPaMMBI [T TEXHOJIOTHIECKOTO
000py10BaHUS

1K 2.3. OcymiecTBasTh IPOBEPKY
peanu3alyi U KOPPEKTUPOBKH
YIPaBJIAIONINX IPOTPaMM Ha
TEXHOJIOTHIECKOM 000pYy/TIOBAaHUHU
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