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CTpyKkTypa u coaepkaHue IMCHUILIHHBI

1. Hean u 32124 JUCUMILUIMHBI, €€ MECTO B y4eOHOM Mpouecce

Lleny v3yudeHHs] TUCHUUIUIMHBI — (GOPMUPOBAHUE HHKEHEPA, KaK CUCTEMHOTO
aHAJUTUKA U pa3padOTUMKa COBPEMEHHBIX AaBTOMATHU3UPOBAHHBIX CHUCTEM, C
UCIIOJIb30BaHUEM CUCTEM aBTOMAaTH3aLIUU WHXXEHEPHO-KOHCTPYKTOPCKOM
JESATENIbHOCTH - CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHMUS.

3a0auu: OCBOGHHME METOAUKMA pEIIeHUs 3aJady MPOEKTUPOBAHUS  C
WCIIOJIb30BaHUEM CPEICTB aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS, IOTyUYEHUE
CTyJICHTaMU 3HaHUU MO0 OCHOBaM 00bEKTHO-OPUEHTUPOBAHHOI'O CUCTEMHOI'0 aHAIN3a
Y TPOEKTUPOBAHUS CJIOXKHBIX CUCTEM. [IpUMEHSTh CYHIECTBYIOIIUE KOMIBIOTEPHBIC
CUCTEMBI JJISl PEIICHUS TPOU3BOICTBEHHBIX 3a7a4.

2. Mecto nucuuniannsbl B crpykrype OOII BO.

JMucuunnuna «lIpuknagHele mporpaMMbl B UHXXEHEPHOM MPOEKTUPOBAHUM »
OTHOCHUTCS K 4acT, GOpMHUPYEMOM ydaCTHUKaMU 00pa30BaTEbHBIX OTHOIICHUH.

HeoOxonumbIM  yCciioBHEM 1Jii OCBOCHHS JMCIMIUIMHBI SIBJISIETCS: 3HAHHE
OCHOB KOMIBIOTEPHOM TPAMOTHOCTH U UWH(OpPMATUKH, YMEHHE O(OPMIATH
TEXHUYECKUH OTYET, CXEMbl, YEPTEKM, TaONHIbl, BIAJEHUEC TEXHUYECKOU
TEPMUHOJIOTUEH.

Conepxanue  OUCUMIUIMHBI  SIBISETCSA  JIOTUYECKHM  IPOJOJKEHUEM
conepxkanusi auciuIuinH «HauepTtaTenbHas reoMeTpusi U WHXKEHEpHasl rpaduka»,
«OcHoBbl CAD/CAM cuctem», «OCHOBBI TEXHOJOTUH MAIIMHOCTPOSHUS» U CIIYKUT
OCHOBOM JJIsI OCBOEHUS AUCUUIUIMH «TEeXHONIOTrHMYecKrne MpOLECChl JJIsI CTAHKOB C
UITY», «CAIIP TII», KypcOBOTro ¥ AUIJIOMHOI'O TPOCKTUPOBAHUSI.

3. TpebGoBaHus K pe3yJibTATAM OCBOCHHSI COEPKAHUA TUCIHUIJIMHBI

NHnukaTopel 1OCTHKEHUN
Koxa n HaumeHoBaHuE . [lepeveHs TIAHUPYEMBIX
KOMIIETEHIIIH KOMIIETEHIINH (TI0 pean3yeMoit PesyIBTATOR
JTUCITUTIITNHE)
ITK-3. Cnocoben [TIK-3.1. Ucnonb3yet 3HaTh: COBPEMCHHBIC
pa3pabarhiBaTh ¢ coBpemennbie CAD-cuctembl, X | ”HQOPMAIIMOHHBIE  TEXHOJOTHH U
npumenenrneM CAD- (yHKIIMOHATBLHBIC BO3MOXKHOCTH | TIPUKJIAIHBIC IpOTPaMMHBIC
CHCTEM KOHCTPYKIIMH | JUIS IPOSKTHPOBAHUS Cpe/CTBa; OCHOBHBIE METOIbI
MalIMHOCTPOUTENBHBIX | reomeTpudeckux 2D- u 3D- MPOEKTUPOBAHUS, pacuéra,
U3JICNTUI cpeHeit MoJIeJIel MAITUHOCTPOUTENBHBIX | H3TOTOBJICHUS, KOHTPOJIS,
CII0’KHOCTH U3JICTNI CPEeITHEH CII0KHOCTH. JIMarHOCTUKHU u aHaim3a
[1K-3.2. Pa3pabaThiBaeTt ¢ MAaIIMHOCTPOUTEIHHBIX U3JIeTUH,
npumenenueM CAD-cuctem CPEICTB TEXHOJOTHYECKOTO
IPEJIOKEHUS 110 U3MEHEHHIO OCHAIIICHUS;
KOHCTPYKITUH YMeTh: UCHONB30BaTh COBPEMEHHBIE
MAaIIMHOCTPOUTENbHBIX U3AECIUNA | HH()OPMAITHOHHBIC TEXHOJIOTUH,
CpeIHEN CIOKHOCTH C LENbI0 MPUKJIaHBIE TPOTPaMMHBIE CPEICTBA
MOBBIIIECHUS X npu pelieHuu 3a/aq
TE€XHOJIOTUYHOCTH. npodeccHoHanbHON  JesITeNbHOCTH;
MPOEKTUPOBATH, paccUuTHIBATD,
U3TOTaBIINBATH, KOHTPOJIMPOBAT,
JTUArHOCTHPOBaTh W aHAIM3UPOBATH
U3JIENHST MAIIMHOCTPOCHHUS, CPE/ICTBA
TEXHOJOTUYECKOTO OCHAICHHUS;
Brnagers: HaBbIKaMU pelIeHUs 3a/1ad
npodeccuoHanbHON  JIeATENHHOCTH,
HCIIOJIB3YS COBPEMEHHBIC




UH(POPMALIMOHHBIE  TEXHOJIOTUH H

IPUKIIaTHbIE IIPOrpaMMHBIE
CPEJICTBA; HaBbIKAMU
IIPOEKTUPOBAHMS, pacuera,
U3TOTOBJICHMS, KOHTPOJI,
JIMarHOCTUKMA M aHaJIh3a W3JeIui
MaIIMHOCTPOEHUS, CPEICTB
TEXHOJOTMYECKOIO  OCHAIIEHUs C
IPUMEHEHUEM HEOOXO0IUMBIX
METOJIOB M CPEJICTB aHAJIN3A;
[1K-4. Criocoben [IK-4.1. ITpumensier CAIIP npu | 3HaTh: TEXHOJIOTMYECKHE,
pa3pabaTbIBaTh ¢ BbIOOpE METO/1a MOJIyYEHUS KOHCTPYKTOPCKHUE,
HCII0JIb30BAHUEM UCXOJHOM 3arOTOBKH, AKCIUTyaTallUOHHbIE,  3CTETUYECKUE,
CAIIP pa3paboTke MapLUIPYTHBIX U nmapamMeTpsl  MaTEpHAIOB  M3JEIHI
TEXHOJIOTUYECKHE OTIepallMOHHBIX MalIMHOCTPOEHUS; COBpEMEHHBIE
MIPOLIECCHI TEXHOJIOTMYECKUX MPOLECCOB, MH(OpPMALIMOHHbIE TEXHOJIOTUH,
W3TOTOBJICHUS JUI pacueTa MpUITyCKOB U pUMEHSIEMbIE TIPU NPOEKTHUPOBAHUH,
MalIMHOCTPOUTENIbHBIX | IPOMEKYTOUHBIX pa3MEPOB HA MOAETTUPOBAHUHI
W3/IeTTUN CpeTHeH 00paboTKy, JUIsl OTpeIeTICHUS MaITUHOCTPOUTETHHBIX W3JIeTU;
CJIOHOCTH TEXHOJIOTMYECKUX BO3MOKHOCTEH | CpeACTBA  JAMArHOCTUKH  OOBEKTOB
CTaH/IapPTHBIX CPEJICTB MaIIMHOCTPOUTENBHBIX MPOU3BOICTB
TE€XHOJIOTMYECKOr0 OCHALIEHUs, |C  IPUMEHEHHEM  HeO0OXOIUMBIX
JUTsL HOPMHPOBAHUS METOJIOB M  CpEICTB  aHallu3a;
TEXHOJIOTMYECKUX OTepaIfii, i1 | METOIUKY MOIETTUPOBAHUS
0(pOpMIIEHHS TEXHOJIOTMUECKON | MPOIYKIIMH nu 00BEKTOB
JOKYMEHTAIMU Ha MalIMHOCTPOUTENbHBIX TPOU3BOICTB
TEXHOJIOTMYECKHE MPOLIECCHI C  UCHOJb30BAaHUEM  CTaHJAPTHBIX
W3TOTOBJICHUS MaKeTOB U CPEICTB
MalIMHOCTPOUTENbHBIX U3/IEHH | aBTOMAaTU3UPOBAHHOTO
CpeIHEel CIOKHOCTH. IPOEKTUPOBAHUS,
[1K-4.2. PazpabaTsiBaeT YMeTh: HCIOIB30BaTh COBPEMEHHBIC
TEXHOJIOTMYECKHE MPOLIECCHI nH(GOPMALMOHHbBIE TEXHOJIOTUH,
U3TOTOBJICHUS pUMEHsIEMbIE TIPU MPOESKTUPOBAHUH,
MAaIllMHOCTPOUTEIbHBIX U3JEIUN | MOAETMPOBAHUHI
CpeIHEl CIOKHOCTH C MaIIMHOCTPOUTENIbHBIX U3JIEIINN;
npumeHenuem CAIIP. BBIOMPATh CPEJACTBA  JTUATHOCTHUKH
00BEKTOB MAaIIMHOCTPOUTEIbHBIX
MIPOU3BO/JICTB c MIPUMEHEHUEM
HEOOXOUMBIX METOJOB M CPEICTB
aHaIn3a; MPUMEHSITh

QITOPUTMUYECKOE M IPOrPAMMHOE
oOecreyeHue;

Bnaners: COBPCMCHHBIMHA
I/IHq)OpMaI_II/IOHHLIMI/I TCXHOJIOTHUAMMU,
MMPUMCHACMBIMHA npu
MMPOCKTUPOBAHNH, MOJCIIMPOBAHUU
MalInHOCTPOUTCIIbHBIX HSﬂeHHﬁ;
cpeacrBaMu JUArHOCTUKU 00BEKTOB
MalIMHOCTPOUTCIIbHBIX IMIPOU3BOJICTB
C IMPUMCHCHUCM HCO6XO,Z[I/IMLIX
METOJ0B )51 CpCACTB aHajinu3a,
HaBBIKOM HCIIOJIBb30BaHUA
CTAaHAAPTHBIX TIMAKETOB W CpPCIACTB
ABTOMATHU3UPOBAHHOI'O




[IPOEKTUPOBAHUS. IIpu
MOJCJIIMPOBAHUN  MNPOAYKUHH U
00BEKTOB MalIUHOCTPOUTEIBHOTO
IIPOU3BO/JICTBA.

4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHbBI

4.1. O0beM y4eOHOIl TUCHUIINHBI M BUAbI Y4e0HOi padoThl

O0bem yacoB (3a4. ef1.)
Ounas ¢popma | 3aounas popma

Bua yueOHoii paGoTbl

OO0mas yuedHasi Harpy3Ka (Bcero) 180 180

(5 3a4. en) (5 3a4. en)
OO0si3aTelbHAsT  ayAUTOpPHasi y4deOHAs  Harpyska 68 16
(Bcero)
B TOM 4YHUcCJI€:
Jlexmun 34 8

CeMUHApCKUE 3aHATHS - -

[TpakTrueckue 3aHATHS - -

JIabopatopHbIe pabOTHI 34 8
KypcoBas pabota (KypcoBOii MPOEKT) + +

Jpyrue ¢GopMbl 1 METO/IbI OPraHu3alun - -
00pa30BaTeNIbHOTO Mpoliecca

CamocrosiTejibHasi paboTa cTy/leHTa (Bcero) 112 164

Hrorosas arrecraius 3a4€T 3a4€T

4.2. Conep:kaHue pa3iejoB TUCHUIIHHBI

Tema 1. Bsenenwe. MHctopuss pa3BUTHS CHCTEM  aBTOMAaTHU3allUM.
Knaccudukanuss npuKIagHbIX TPOrpaMM [JIsi HWHXKEHEPHOTO MPOCKTHPOBAHUS.
IlocnenoBaTenbHOCT, M IpaBUJa HPOECKTUPOBAHUS TEXHOJOTMYECKUX IPOLECCOB
U3roToBIeHUs AeTaneil. CucreMsl BBICIIETO YPOBHS (TsKeNble cUCTEMBbI). OCHOBHBIE
YEepThl CUCTEM BBICIIETO YpoBHS. CucTembl cpenHero ypoBHs. AutoCAD.

Tema 2. @opmupoBaHue COOPKHM H3ICIHS C HCIOJH30BAHUEM COBPEMEHHBIX
MPOrpaMMHBIX CpeAcTB. M3ydeHne MeTOJ0B KOMITIOHOBKHM COOpPOK, TOCTPOSHUS
COTIPSDKEHUN COOPOK B CUCTEMAX aBTOMATH3WPOBAHHOTO MPOEKTUPOBAHUSI.

N3yyenue MeTo/10B KOMITOHOBKH COOPOK, TIOCTPOCHHMSI COMPSDKEHUN COOPOK B
cucteMax apTomaTuzupoBaHHOro mnpoektupoBanuss KOMPAS, SOLIDWORKS.
OOmmii MPUHIUIT CO3JaHUSI COOPOYHONM MOJENH IO METONY «CHHU3Y BBEPX»
[IpoexkTupoBaHUM TpPEXMEPHBIX MOJENEH Jerajied «cBepxy BHU3» Pa3pabotka
OTJIEJIbHBIX 3JIEMEHTOB KOHCTPYKIMU (IeTajieid, COOPOUYHBIX €IMHHI]) B KOHTEKCTE
yK€ CO31aHHON cOOpKU (COCTOSIIIEH M3 TOTOBBIX KOMIIOHEHTOB) C KOMILJIEKCHBIM
UCIIOJIb30BaHUEM 000OUX METOJIOB.

Tema 3. CAIIP KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO Ha3HAYCHUS IS
MOJICTUPOBAHUS, U3TOTOBJICHUSA U KOHTPOJSL CIOXKHBIX U3JIEUNA U TEXHOJIOTUUECKOMN
ocHacTku. [lakeT aJist pacuera YEpPHOBBIX M YHCTOBBIX YIPABISIOUIUX MPOrPaMM JIs
ctankoB ¢ UITY. MuorooceBast o0padoTka.




CAIIP KOHCTPYKTOPCKO-TEXHOJOTHYECKOT'0 Ha3HAUYCHUSI JI1 MOJICTIUPOBAHUSI,
W3TOTOBJICHUS U KOHTPOJISI CIIOXKHBIX M3ACIUM U TEXHOJIOTHYeCKoW ocHAcTku. [laker
JUISL pacdeTa YePHOBBIX M YHMCTOBBIX YMPABJISIONIUX MporpaMm st ctrankoB ¢ YITY.
MuorooceBasi 00padotka. CAIIP KOHCTPYKTOPCKO-TEXHOJIOTMYECKOI0 Ha3HAYEHUS
JUIL  MOJIETUPOBAHUSA, M3TOTOBJICHUS M  KOHTPOJISI  CIOXHBIX M3ACIUN U
TexHoJiornyeckoi ocHacTku. CemeiicTBo mporpamm PowerSolution. 3akoHueHHOE
pelieHre s MPOW3BOJACTBA CIIOKHBIX M3JETUNA M TEXHOJOTHMYECKOM OCHACTKH.
[lakeT myg pacuera YEpHOBBIX U YUCTOBBIX YIPABISIOMIMX MPOTpaMM JJii CTAHKOB
UITY PowerMill

Tema 4. Cucrema reoMeTpU4YeCKOro MOJEIUPOBAHUSA W MPOTPaMMHUPOBAHUS
mnsi crankoB ¢ YIIY  SprutCAM. Hasnauenue cucrembl. Bo3moxxHOCTH
mozaenupoBanus. [IpeoOpazoBanusi o0bekToB. TexHonornueckue ytunutbl. OOMeH
JTAHHBIMU.

Cuctema aBTOMATHYECKOTO MOJCIUPOBAHUS M TPOrPaMMHUPOBAHUS  JIsS
crtankoB ¢ UITY SprutCAM. Ha3naueHnue cuctembl. BO3MOXHOCTH MOJEIUPOBAHUS.
[IpeoOpazoBanusi o00BekTOB. TexHomornueckue yTUIUTHL. I[IporpammupoBanue
o0paboTku. J[pyrue BO3MOKHOCTU CUCTEMBI. [IporpaMMHBIN MOAYJb BU3YyalU3alluu
3-x oceBoit (hpe3epHoii 00pPabOTKH.

Tema 5. IIporpaMmpl KOHEUYHO-3JIEMEHTapHOTO aHaiau3a. O0630p MporpamMMbl
SOLIDWORKS. Moayne mnporpammbl  SOLIDWORKS simulatoin. O6mnacts
IPUMEHEHHUS.

WNuxenepHble pacdyeTbl M MOJIETUPOBAHUE TEXHOJOTHYECKUX TPOIIECCOB.
SOLIDWORKS. O6mas xapakrepuctuka. CTpykTypa MNpOTpaMMHOrO I1aKeTa
SOLIDWORKS. Moaymu nporpammHoro naketa SOLIDWORKS. Iloaroroska
pacueTHOM Mojenu. Pemienus ypaBHeHHMM nuHaMuKU oObekTa. CpelncTBa aHaim3a
PE3YNIBTATOB MOJEITHUPOBAHUS.

Tema 6. IIporpaMmmbl KOHEUHO-3IeMeHTapHOro aHanu3a. ANSYS. DBomronus
nporpammbl ANSYS. OG630p mporpammbl. Moayns mporpammbel ANSYS. O6nacts
IPUMEHEHHS.

[Iporpammbl  KOHEYHO-3JIeMeHTapHOro  ananusza. ANSYS. Dpomtouus
nporpaMmmbl ANSYS. OG630p mporpammbl. Moayns mporpammbel ANSYS. O6nacts
npuMeHeHus. THCTpyMeHThI aBToMaThudeckoro aHanuza. AHanuz cOopok. Harpysku
Y TpaHUYHbIC YCIOBUs. Pe3ynbTaThl 1 BU3yanu3anusi.

Tema 7. NuxenepHbii aHAJIN3 c IIOMOILIBIO KOMIIBIOTEPA.
ABTOMaTH3MpoOBaHHOE TpoekThupoBanne mamuH. APM WinMachine. Hasnauenue
cuctembl APM WinMachine. Moaynb KOMIUIEKCHOTO pacyeTa U MPOCKTUPOBAHUS
MIPUBOJOB BPALIATEIbHOIO JIBHXKECHUSI.

NHxeHepHbId aHanM3 C TMOMOIIBI KOMIBIOTEpPA. ABTOMATU3HPOBAHHOE
npoektupoBanne MammH. APM  WinMachine. Hasnauenue cucremsr APM
WinMachine. Monaymu cucremsl APM  WinMachine. Moaynp KOMIUIEKCHOT'O
pacueta U NpoeKTupoBaHus. [IpMBOJOB BpalmaTeNbHOTO JIBUKEHUS MPOU3BOJIBLHON
ctpykTypbl APM Drive. Moayns npoekTupoBaHus nepenad Bpauienus APM

Tema &. BupryanbHas peasbHOCT, W JAu3alH. TepMHH «BHUpTYyaJbHas
peanbHOCThY». [[n3aiiH. J[Ba OCHOBHBIX THIIA BHUPTYaJIbHON peanbHOCTH. CHcTema
CO3/IaHUSI BUPTYaJbHOW PEAJTbHOCTH M JIMHAMUYECKUX MOJejed, paOoTalmux B
peaIbHOM BPEMEHH.



4.3. Jlekuuu

Ha3Banue TeMbl

O0BeM yacoB

Ounas
¢popma

3aouHas
¢popma

Beenenune. Hcropusa pa3sBUTHS CHCTEM  aBTOMAaTHU3allUH.
Knaccupukanuss mpukiagHbIX MPOrpaMM ISl HHKEHEPHOTO
IIPOEKTUPOBAHUS. [locnenoBarenbHOCTH u IIpaBHIIa
IIPOEKTUPOBAHUS TEXHOJIOIMYECKUX ITPOLIECCOB M3TOTOBIICHMS
JeTalen.

®opmupoBaHue  cOOpKM  U3JEIUA C  HCIHOJb30BaHUEM
COBPEMEHHBIX MPOrpaMMHBIX CpelacTB. l3yueHue Mmeron0B
KOMIIOHOBKH COOpOK, IOCTPOEHHS COMNpPSDKEHUH COOpPOK B
CHCTEMaxX aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHMS.

CAIIP KOHCTPYKTOPCKO-TEXHOJOTHYECKOTO HAa3HAUCHUS IS
MO/ISTUPOBAHUS, U3TOTOBJICHUS U KOHTPOJIS CIOXKHBIX H3JICIIUMA
U TEXHOJIOTMYECKOW OCHACTKH. [1akeT jyist pacyeTa 4epHOBBIX U
YUCTOBBIX YIPABJIAIOIINUX MNporpaMM i ctaHkoB ¢ UIIV.
MHuorooceBas 00paboTKa.

Cucrema T€OMETPUUECKOTO MOJICITUPOBAHUS u
nporpamMupoBanuss st ctaHkoB ¢ UIIY  SprutCAM.
Ha3nauenne cucrembl. BO3MOXHOCTM  MOACIHMPOBAHUS.
[IpeoOpazoBanusi 00BEKTOB. TEXHOIOTHYECKHWE  YTHUIIWTHI.
OOMeEH TaHHBIMU.

[IporpaMmMbl ~ KOHEYHO-3JIeMEHTapHOro  aHammsa.  O030p
MpOorpamMMsbl SOLIDWORKS. Moayinb MPOTPAMMBI
SOLIDWORKS simulatoin. O6iacth npuMeHEHUSI.

[IporpamMbl  KOHEYHO-RJIEMEHTapHOrO aHanm3a. ANSYS.
Opourorst mporpamMbl ANSY'S. O630p mporpammbl. Moayib
nporpamMmMbl ANSY'S. O65acTs IpuMEHEHHUS.

NnxenepHslit aHam3 c MOMOIIbIO KOMIIBIOTEpA.
ABTOMaTH3MpPOBAHHOE  NPOCKTHpOBaHWE  MamuH. APM
WinMachine. Ha3nauenue cucrempt APM WinMachine.
Monynb KOMIUJIEKCHOTO pacueTa M MPOEKTHUPOBAHUS MPUBOJOB
BpAIIATEIbHOTO IBHKCHHUSI.

BuptyanbHas peasibHOCTh M Ju3aiiH. TepMHUH «BUpTyaJibHas
peanbHOCTBY». Jlu3aiiH. J[Ba OCHOBHBIX THIIA BHUPTYaJIbHOU
peanbHOCTH. CHUCTEMa CO3JaHMS BUPTYAJIbHOM pEAJbHOCTH U
JTUHAMHUYECKHUX MOJeNIel , paboTalouX B pealbHOM BPEMCHHU.

Hroro:

34

4.4. IlpakTnyecKue 3aHATHS

[TpakTrueckue 3aHATUS YIEOHBIM TUIAHOM HE TIPETYCMOTPEHBI

4.5. JlabopaTopHble padoThl

O0BeM yacoB

Ha3Banue TemMbl Ounas
dopma

3aounas
dopma

ABTOMAaTH3UpOBaHHAs TEHEPAIIUs YePTEKa
neraiu 1o e€ 3d Mojies B koMnac

1

Cucrema npoEKTUPOBAHUS IPYKUH

1

[TpuMepbl TPOEKTUPOBAHUS YEPBSIUHBIX (hpe3




Oxcnopt mozenu aetanu u3 KOMIIAC B
4 | SOLIDWORKS, pacno3znaBanue Mojenu 1 e& 2 1
TaOJIMYHAS TTapaMeTpU3aIius.
5 Pa3zpaboTka (cocTaBieHUE) TEXHOJIOTUYECKOTO 9 1
MapuipyTa 00pabOTKH CTYNIEHYaTOr 0 Baja.
5 Pacyer Basa Ha ycTajn0CTHYXO IPOYHOCTH B 4 1
moayine SOLIDWORKS simulation.
PacueT paguaibHOTO MOANIMITHUKA
7 | cxombKenHs, paboTaroIIEro B peKUMe 4 1
KUJTKOCTHOT'O TPEHUS B MOAYJIE
SOLIDWORKS simulation
8 Pa3zpabotka (cocTaBieHne) TEXHOJIOTUYECKOTO 4
MapuipyTa o0OpabOTKH BTYJIKH.
9 Pa3zpaboTka (cocTaBieHne) TEXHOJIOTUYECKOTO 4
MapuipyTa oopabOTKH 3y04aToro kKojieca.
10 | C6opka y3m1a 2 1
Hroro: 34 8

4.6. CamocTosiTeIbHAsI padoTa CTY€eHTOB
Llens BBITIONHEHHS CAMOCTOSITEIBHONM paObOThl MOMYYHTh NMPAKTUIESCKHUE HABBIKU
pabOTBI CO CHPaBOYHOM M TEXHWYECKOH IJUTEpaTypod, 3aKpenuTh 3HAHHUS B
KOMIIBIOTEPHOM KJiacce. HaydnThbesi caMOCTOSTENTbHO MPUHAMATh HAYYHO-TEXHUYECKHE
eleHus] 1 000CHOBBIBATH MPABMIIBHOCTB STHX PEIICHH.

O0BeM yacoB

Ne

w/n Ha3zBanmne TemMbl Bun CPC Ouynas | 3aouyHas

dhopma dhopma

Beenenne. Hcropus pasButus
CUCTEM aBTOMAaTH3allUU.
Knaccudukanus npukiaaaeix | [lonroroBka k
nporpamm U1t WHXEHEPHOTO | MPAKTHYECKUM
POEKTUPOBAHUS. 3aHATUAM, K
[locnenoBaTenbHOCT, W IpaBWIA | TEKYIIEMY U
IPOCKTUPOBAHUSI ~ TEXHOJOTMYECKUX | IPOMEKYTOUHOMY
IPOLIECCOB M3TOTOBIICHUS JI€TaJiel. | KOHTPOJIIO
CucTembl BBICIIETO YPOBHS (TSKENbIE | 3HAHUU U
cucteMbl). OCHOBHBIE YEpPTHl CHCTEM | YMEHU.
BbICIIEro YpoBHA. CHCTEMBI CpeaHErO
ypoBHs. AutoCAD.

14 20

N3yuenue MeTono0B | [logroroBka k
KOMIIOHOBKM  COOpPOK, TOCTPOCHUS | MPAKTHYECKUM
CONPSDKEHUN COOpOK B CHCTEMax | 3aHSTHSM, K
aBTOMaTHU3UPOBAHHOTO TEKyIEMY U
MPOEKTUPOBAHUS KOMPAS, | npomMexxyTouHOMY
SOLIDWORKS. OOmuii npuHIHI | KOHTPOJIIO
co3laHusg COOPOYHOM MOJEIW IO | 3HAHUH U
METOY «CHU3Y BBEPX» | YMEHUIA.

14 20




[IpoexTupoBanuu TPEXMEPHBIX
MOJEJIeH JeTallel «CBEPXY BHU3)»
Pa3paboTka OTHOEIBHBIX JJIEMEHTOB
KOHCTPYKIMM (JeTasiel, COOpOYHBIX
€MHUI]) B KOHTEKCTE YK€ CO3JaHHOU
coopku (cocTofilie H3 TOTOBBIX
KOMIIOHEHTOB) C  KOMIUIEKCHBIM
MCI0JIb30BaHUEM 000MX METOOB.

CAIIP KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOTO Ha3HAUCHHSA IS
MOJECIMPOBAHUS, U3TOTOBJICHUS U
KOHTPOJIL  CJOXKHBIX  M3JEIUN U
TEXHOJIOTUYECKOM ocHacTku. Ilakert
JUIsSl pacyeTa YEPHOBBIX M YHMCTOBBIX
YIPaBIIAIOIINX porpamMmm JUTSt
crankoB ¢ YIIY. MmuorooceBas
obOpabotka. CAIIP koHCTpyKTOpCKO-
TEXHOJIOTUYECKOTO Ha3HAUCHHSA JUJIS
MOJCTTUPOBAHUS, U3TOTOBJICHUS U
KOHTPOJIA  CJIOXKHBIX  M3JEIUN U
TEXHOJIOTUYCCKOMN OCHACTKH.
CewmeiictBo nporpamm PowerSolution.
3aKOHYEHHOE pelieHne JUTS
MPOU3BOJICTBA CJIOXHBIX M3ICIUN U
TeXHOJIOTHYecKkoii ocHacTku. Ilaker
IJIsSL pacyeTa YEpPHOBBIX U YHUCTOBBIX
YIPaBIISIOUIUX porpamMm JUTST
craukoB UITY PowerMill

IlonroroBka x
MPAKTUYECKUM
3aHATUSIM, K
TEKYLIEMY U
MIPOMEKYTOUYHOMY
KOHTPOJIIO
3HAHUU U
YMEHUM.

15

22

Cucrema aBTOMATHYECKOI0
MOJICITUPOBAHUS u
IIPOTPAaMMHUPOBAHUS ISl CTAaHKOB C
qIry SprutCAM. Haznauenue
CUCTEMBI. Bo3moxxnocTn
MOJCITHPOBAHMS. [TpeobpazoBanus
00BEKTOB. TexHomornvueckue
YTUIUTEL [IporpammupoBanue
o0pabotku. Jlpyrue BO3MOXKHOCTHU
cucrembl. IIporpaMMHBII  MOIYJb
BHU3yaJIM3alluA 3-X OCeBOU (pe3epHOM
00paboTKH.

IToaroroBka x
MPaAKTUUYECKUM
3aHITHIM, K
TEKYLIEMY U
MIPOMEKYTOUYHOMY
KOHTPOJIIO
3HAHUHN U
YMEHHUM.

13

20

NuxxenepHbie pacyeThl u
MOJEINPOBAHUE TEXHOJIOTMYECKUX
mporeccoB. SOLIDWORKS. Oo6mas
XapaKTEePUCTHUKA. Crpyktypa

MIPOTrPAMMHOTO nakeTa
SOLIDWORKS. Monynu

IToaroroBka K
MPaKTUUYECKUM
3aHATUIM, K
TEeKyIIeMy 1
MIPOMEKYTOUYHOMY
KOHTPOJIIO

15

20




MIPOrPAMMHOTO raKeTa
SOLIDWORKS. [ToaroroBka
pacyeTHOU MOJEJIN. Penrenus

ypaBHEHUW  JUHAMUKU  OOBEKTA.
CpencrBa  aHanu3a — PeE3yJbTaTOB
MOJETUPOBAHMS.

3HAHUHN U
YMEHUM.

[Iporpammsl KOHEYHO-
sneMeHTapHoro anaiauza. ANSYS.
Opomonust  mporpammbl - ANSYS.
0630p IIPOTPaMMBI. Monaynb
IpOrpaMMBbl ANSYS. O6nacTh
MPUMEHEHHS. NHCcTpyMEHTHI
ABTOMAaTHUYECKOTO aHainu3a. AHanu3
coopok. Harpy3ku wu TpaHUYHBIC
YCIIOBUAL. Pe3ynprarsl 51
BHU3yaJIu3alusl.

IloaroroBka K
MIPAKTUYECKUM
3aHITHUSAM, K
TEKYLIEMY U
MIPOMEKYTOUYHOMY
KOHTPOJIIO
3HAHUU U
YMEHUM.

14

20

NHxxenepHbIi aHaIu3 c
TTOMOIIIBIO KOMITbIOTEpA.
ABTOMaTU3UPOBAHHOE
IIPOEKTUPOBAHUE MallWH. APM
WinMachine. Ha3nauenme cuCTEMBI
APM WinMachine. Moaynu cuctemsl
7 | APM WinMachine. Monynb
KOMIIJIEKCHOTO pacueTa u
IPOEKTUPOBAHUS. [IpuBomoB
BpaIaTeIbHOTO JBUKEHUS
NPOU3BOJILHOM  CTPYKTypel  APM
Drive. Moayns  NpOeKTUPOBAHUS
nepenay BpamieHus APM

IToaroroBka x
MPaAKTUYECKUM
3aHATUSIM, K
TEKYLIEMY U
MIPOMEKYTOUYHOMY
KOHTPOJIIO
3HAHUM U
YMEHUM.

14

22

BupryanbpHas pealbHOCTH U
JTA3AMH. Tepmun «BUPTYAJIbHAS
peanbHOCTHY. [n3aitH. J[Ba OCHOBHBIX
TUIIa  BUPTYyaJdbHOH  pPEaTbHOCTH.
Cuctema  co3maHusi  BUPTyaJbHOU
peanbHOCTH u JUHAMHYECKUX
Mojzieniel, padoTalIUX B PEaTbHOM
BPEMEHU.

IToaroroBka x
MPaAKTUYECKUM
3aHATHSIM, K
TEKYLIEMY U
MIPOMEKYTOUYHOMY
KOHTPOJIIO
3HAaHUHN U
YMEHHUM.

13

20

Hroro:

112

164

4.7. KypcoBasi pabora. Y4eOHBIM IUTAHOM MPEIYCMOTPEHO BBITIOTHEHHE
KypcoBoii paboTel Ha Temy «Vcmonp30BaHME TPHUKIAAHBIX MPOTpaMM TIpU
MPOEKTUPOBAHUU U3JECTUN MAIIUHOCTPOCHUS.

B paGote BhImonaHeH pacyeT 3yO0uaThIX KOJIEC C UCIOIb30BAHUEM MPHUKIIATHBIX
nporpaMmm KOMIIAC, SOLIDWORKS u APM WinMachine, pacuer Bana, pacuer
MOAIINIHUKOB. Pa3paboTanbl TBEpAOTENbHBIE MOJIENN 3y0UaTOro Kojeca 1 Baja.

CrpykTypa KypCcOBOTO MPOEKTA:




1. CpaBHUTENBHBIN aHAIM3 BO3MOXXHOCTEH NPUKIAIHBIX MPOrpaMm B
WHXXEHEPHOM MPOEKTUPOBAHUU

2. KommiekcHbli pacuer 3yOuaThix Kosec ¢ ucnosnb3oBanueM 11T KOMITAC-
SHAFT u APM WinMashine

3. Pacuer Bana

4. PacdeT NOAIIMITHUKOB

5. Pa3zpaboTka TBepOTEIBHBIX MOJIEJIEH 3yO4aToro Kojeca u Baja

6. oTopeanuCTUYECKOE TPEACTABICHUE MOAEIEN

5. O0pa3oBaTe/ibHbIE€ TEXHOJOTUHU
JIJIsl HOCTHKEHUS THIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS TUCIUTIIUHBI «OCHOBBI
CAD/CAM cucrtem» UCIONB3YIOTCA CIEAYIONIIEe 00pa3oBaTeIbHbIC TEXHOJIOTHH:

1. apopManmoHHO-KOMMYHHKATHBHBIE TEXHOJIOTHH, TIO3BOJISIOIITNE
OBJIaJIcBaTh W CBOOOJHO OMNEPUPOBATH OOJBIIUM 3alacoM 3HAHUH IyTeM
CaMOCTOSTEIILHOTO U3YYCHHS NMPO(ECCHOHABLHOM JINTepaTyphl, MPUMEHEHHSI HOBBIX
WH(POPMAIIMOHHBIX ~ TEXHOJOTHH, BKJIIOYAas HCIONB30BAHUE TEXHUYCCKUX U
AJICKTPOHHBIX CPEACTB MOJIyYCHUS HHPOPMAIIUH.

2. JINYHOCTHO-OPUCHTUPOBAHHBIE TEXHOJIOTMH, OOECIICUMBAIOIINE B XOJIEC
yu4eOHOTro TpoIecca Y4YeT pa3IMyHBIX CIIOCOOHOCTEH O00yJaeMbIX, CO3/IaHue
HCOOXOJUMBIX YCIIOBUW JIJII Pa3BUTHS WX WHIUBUIYAIBHBIX CIIOCOOHOCTEH,
pPa3BHTHE aKTUBHOCTH JIMYHOCTH YYCOHOM ITpoliecce.

3. [IpakTHKO-OPUCHTHPOBAHHBIC TEXHOJIOTHH, HaIlpaBJICHHBIC Ha
dopmMupoBaHUEe CHUCTEMBI MPOPECCUOHATHHBIX MPAKTUYCCKUX YMEHUU W HABBIKOB,
TIO3BOJISIONUX KAYECTBEHHO OCYIIECTBISATH MPO(HECCHOHATBHYIO JIEATEITBHOCTb.

4. ITpo6IeMHO-OpUEHTUPOBAHHBIE TEXHOJIOTHH, HAIIPABJICHHBIC HA

GopMupoBaHUE U pa3BUTHE IPOOIEMHOTO MBIIIICHUS, MBICTUTEIFHONW aKTUBHOCTH,
CIOCOOHOCTH BUICTH U (DOPMYJIMPOBATH MTPOOJIEMBI, BRIOUPATh CPEACTBA JJIS UX
peleHusl.

6. YueOHo-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecTedeHue JUCIUITUHDBI:
a) OCHOBHAs JUTEpaTypa:

1. Cuctembl aBTOMAaTHU3WPOBAHHOTO MPOCKTHPOBaHUA: Yueb. mocobue s
By30B: B 9 ku ./ ITog pen.M.I1. Hopenkosa.- M.: Beicii. mk. 1986.

2. lllemodact B.B., UyrynoBa T.b. OcCHOBBI NPOEKTUPOBAHHUS MAaIIWH.
[Tpumepsl pemenns 3ana4.- M.: U3n-Bo ATIM. 2004. - 254 c.

3. AnamoBckuitA.A. SolidWorks/COSMOSWorks. WmxenepHbIii aHamu3
MeToaoM KoHeuHbIX 31eMeHToB. — M: JIMK IIpecc, 2004. — 432c. (OneKTpoHHBII
cOOpHUK y4eOHOM TUTEepaTypHI).

4. Tuky L. DddexruBnas padota: Solid Works 2005. — CII6: ITutep, 2006. —
816 c. (DnekTpoHHBIM COOPHUK YUEOHO JIUTEPATYPHI)

0) TOTIOTHUTENbHASI TIUTEpaTypa:

5 AmnypoeB B.M. CnpaBouHuk KOHCTpyKTOpa—MamuHoctpoutens: B 3-x 1. T.
3. —8-¢ m3x., nmepepad. u gom. Ilox pen. M.H. XKecrkoBoiti. — M.: MammHOCTpOCHHE,
2001 — 864 c. (Ob6mactHass yHuBepcanbHas OuOmmoreka mMm. A. M. T'opekoro +
AIIEKTPOHHBIN COOPHUK JIUTEPATYPHI).



6. I'epacumoB A.A. Camoyuurens KOMIIAC - 3D V8. CII6.: BXB -
[leTepOypr, 2006. — 544 c. (ObnactHas yHUBepcaibHass OubOamoreka um. A. M.
I'opbkoro).

7. Kynpssues E.M. KOMITAC-3D V8. Haubosee nosiHoe pykoBOACTBO. M.:
JIMK TIIpecc, 2006. — 928 c. (OGnactHast yHuBepcaiabHas Oubnuoreka um. A. M.
['opbkoro)

8. Bacunbe B.H. Maple8: Camoyuurens. — M.: Bunbsmc, 2003. — 352 c.
(ObnactHas yHuBepcasibHass OubOnmoreka uMm. A. M. T'oppkoro + 31eKTpOHHBIN
COOpPHUK JIUTEPATYPBHI).

9. Jlu K. CAIIP CAD/CAM/CAE. YuebHn. nocooue nis BY3O0B CII6.: Iutep,
2004. — 541 c. (O6nacTtHas yHuBepcainbHas oubimnoreka um. A. M. ['opbkoro).

10.CokonoBa T. AutoCAD 2005 (+ CD). CII6.: Ilutep, 2005. — 448 c.
(O6nactHas yHuBepcanbHas 6ubimnoreka uM. A. M. ['opbkoro)

11. AnsmoBckuitA.A.  SolidWorks/COSMOSWorks. WuxenepHbiii  aHanus
MeToaoM KoHedHbIX anemMeHToB. — M: JIMK Ilpecc, 2004. — 432c. (DneKTpOHHBIH
cOOpHUK y4eOHOM TUTEpaTYpBhI).

12 Ipsiuenxo B.E. Mzywaem MathCAD. —K.: IOHHUOP,2003. — 496 c.
(O6nactHas yHuBepcanbHas 6ubimnoreka uM. A. M. ['opbkoro)

B) METOJMYCCKUE YKa3aHUSI:
) HHTEPHET-PECYPCHI:
1. www.techno.edu.ru/do/msg/19052.html — mureparypa o tematuxe CAIIP,
2. hitp://bigor.omstu.ru/ — snextponnsiii yueoruk MI'TY mm. H.D.baymana
Ocnosei CAIIP, aBTop 1.1.H. ipodeccop M.IT.Hopenkos.
3. http://bigor.omstu.ru/ —snextpornsiii yueonuk MI'TY mm. H.2.baymana
Beenenne B CALS-texHomnorum, aprop 11.T.H. mpodeccop N.IT.HopeHkos.
4.  http://bigor.omstu.ru/ — snextponnsiit yuedrrk MI'TY um. H.D.baymana
ABTOMaTH3aIMS TIPOCKTUPOBAHKS B PaIMOdICKTPOHUKE, aBTOp J.T.H. Tpodeccop
N.I1.Hopenkos.
5. http:/Amww.sapr.ru/ — Xypran «CAITP u rpadukay;
6.  http:/mww.ascon.kiev.ua — npencraBurensetBo ACKOH B Yikparise;
7. http:/Amwww.ascon. ru — caiit pupmer ACKOH (CATTP KOMITAC),
8.  http://www.solidworks.com caiit dhmupmbr Solid Works Corporation (CATIP Solid
Works).
9. http:/lalis.narod ru/Literatura/ — OuOMMOTEKA TIOTHOTEKCTOBOM TEXHHMYECKON
JuTepatypsl (Juteparypa B popmarax .pdf, .djvu, .htm).
10.  http:/ftech.lib.kharkov.ua — GrbmmoTeka TeXHUYEeCKOM JINTEpaTyphL.
11.  http://0ap.org.ru — MHTEPAKTUBHBIC JICKITFH [0 OCHOBAM aBTOMATH3HPOBAHHOTO
npoektupoBanus. Ooydenue padote ¢ cucremamu Solid m KOMITAC.

7. MaTepuajbHO-TEXHUYECKOE U MPOrpaMMHOe o0ecrniedyeHne TUCIUIIINHbI
OcBoenne nucuuiuinHbl  «lIpukianHele HOporpaMMbl B HWHKEHEPHOM
MPOEKTUPOBAHUM» TMPEAINOJIAracT HCIOJIb30BAHUE aAKAJEMHUYECKUX ayJaUTOPHH,
COOTBETCTBYIOIIMX JICMCTBYIOIIUM CAHUTAPHBIM M MPOTUBOIOKAPHBIM NpPAaBUJIaM M
HOpMaM.

10



.HeKI_II/II/I U HNPAKTUUCCKUC 3aHATHUA MMPOBOAATCA B ayAUTOPHUAX, OCHAIICHHBIX

ayauo-BUI€0aNnapaTypou,

MYHBTHMCHHﬁHBIMH cCpeacrBamMu, JJIA 06yqu1/I$1

CTYACHTOB M KOHTPOJIA 3HAHUM HCITIOJIB3YIOTCA KOMHBIOTepHBII\/'I KjIaCcC, a TaKXK¢C

TPaJIULMOHHO HCIIOJIb3yEMble B TIpoliecce OOydeHHMsl CpencTBa:
Martepuall, TaOJIHILIbI.

pa3aaToOYHbIN

IIpouee: pabouyee MecTO mpenojaBaTeis, OCHAIIEHHOE KOMIIBIOTEPOM C
NOCTYIIOM B MIHTEpHET.
[IporpammHoe obecnieyeHue:

BecnmiaTtHoe
DyHKIHOHAIBLHOE
NporpaMMHoe CchlIKH
Ha3HAYeHHE
o0ecmeueHue
OdbucHbIii akeT Libre Office https://www.libreoffice.org/
6.3.1 https://ru.wikipedia.org/wiki/LibreOffice

onem UBUNTU 1904 | 0 oot org/wii/Ubunts
Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

Mozilla

TIoyTOBEIN KIWEHT

Thunderbird

http://www.mozilla.org/ru/thunderbird

dailsT-MeHeHKED

Far Manager

http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/

. GIMP (GNU http://www.gimp.org/
I'paduaeckuit Image htto:/ai i ho? id=
eIaKToP Manipulation tp://gimp.ru/viewpage.phpzpage_| =8
p http://ru.wikipedia.org/wiki/GIMP

Program)

Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruteriep VLC http://www.videolan.org/vic/

11



https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

8. OueHouHbIe CpeaCTBA MO AUCHHUILIHHE

[lepeyenb KoMmIeTEHIMM (PJIEMEHTOB KOMIIETCHIUM),

IHacnopt

(oHIa OLIEHOYHBIX CPEACTB MO Y4eOHOI JUCUHUIINHE
«IIpukiaagHble MPOrpaMMbl B HH’KEHEPHOM MPOEKTHPOBAHUID)

pe3yabTaTe OCBOCHUS yueOHOU JUCIUILTUHBI (MOIYJIS) WU MIPAKTUKU

bopMHpyeEMBIX B

Kon
KOHTPOJI
ApyeMOH
KOMIIETE

30007071

DopMynHpoBKa
KOHTPOJINPYEMOHU
KOMIIETEHIUHI

KoHTtposmmpyemsle
TEMBbI yueOHOM
JVCLUTIIINHBI,

IIPaKTUKHU

Dranel

¢dbopmupoa

HUS
(cemecTtp
U3Y4EHHUS)

I1K-3

Cnocoben
paszpabaThIBaTh C
npumeHenuem CAD-
CHUCTEM KOHCTPYKITUH
MalTHuHOCTPOUTETHHBI
X U3JIENIUNA CpeTHen
CJI0KHOCTH

I1K-3.1.
Ucnonb3yer
COBpPEMEHHBIE
CAD-cucremsl,
170.9
(GyHKIIMOHATIBHBIE
BO3MOKHOCTH JIJIs
MPOEKTUPOBAHUS
reOMETPUYECKUX
2D- u 3D-
MoOJeen
MAaIIMHOCTPOUTE
BbHBIX U3JEIUN
cpenHen
CJIOJKHOCTH.

Bsenenue.
pa3BUTHSA

Tema 1.
Hcropus
CHCTEM
aBTOMATHU3allHH,
Krnaccuduxarus
MIPUKJIIATHBIX
mporpamMm
WHXXEHEPHOTO
MIPOEKTUPOBAHUS.
ITocienoBaTeIbHOCTE
51 npaBuja
MIPOCKTUPOBAHUS
TEXHOJIOTHYECKHX
MIPOIIECCOB
HW3rOTOBJICHUS
NeTajiel.

JUIS

5

Tema 2.
dopMupoBaHUE
cOOpKHM  UW3Jenus ¢
HCII0JIb30BaHUEM
COBPEMEHHBIX
POrPaMMHBIX
cpenacts.  M3ydenue
METOJIOB KOMIOHOBKH
cOOpOK, TOCTPOCHHS
COMpshKEHUI COOPOK B
CUCTEMax
ABTOMaTH3UPOBAHHOT
0 MPOEKTHUPOBAHUSI.

Tema 3. CAIIP
KOHCTPYKTOPCKO-
TEXHOJOTHYECKOTO
Ha3HauYeHUS
MO/JIEJIMPOBAHHS,
U3TOTOBJICHUS n
KOHTPOJIL  CIIOKHBIX
U3AeIui u
TEXHOJIOTUYECKOM
ocHacTku. Ilaker mia

JJIA

12



pacuera YEpHOBBIX U
YHCTOBBIX
YIPaBIISIONINX
pOrpaMm JUISt
cragkoB ¢ YIIV.
MHuorooceBas
00paboTKa.

Tema 4. Cucrema
reOMETPUYECKOTO
MOJICITMPOBAHUS "
MIPOrpaMMHUPOBAHUS
mist crankoB ¢ YUITY
SprutCAM.
Haznauenue cucteMel.
Bos3moxxHOoCTH
MOJICITUPOBAHUS.
[IpeobpazoBanus
00BEKTOB.
TexHomormueckue
YTUITUTHI. Ob6men
JaHHBIMH.

I1K-3.2.
PazpabateiBaer ¢
MpUMEHEHUEM
CAD-cucrem
MIPEITIOKEHUS TI0
W3MEHEHUIO
KOHCTPYKITUH
MaITHHOCTPOUTE
BbHBIX U3JEIUN
cpenHen
CJIIOKHOCTH C
LIEIBIO
MOBBIIIEHHS UX
TEXHOJOTHYHOCTH

Tema 5. IIporpammsl
KOHCYHO-
3JIEMEHTapPHOIO
aHam3a. O630p
POrpaMMBbI
SOLIDWORKS.
Monaynb TporpaMmbl
SOLIDWORKS
simulatoin. O6nacth
MPUMEHEHUSL.

Tema 6. Ilporpammbl
KOHEYHO-

3JIEMEHTAPHOTO
aHanau3a. ANSYS.
OBOJIONUA

nporpammbel - ANSY'S.
O0630p  mporpaMMel.
Monyns mporpaMMbl
ANSYS. Ob6nacTb
PUMEHEHUS.

Tema 7. HXKeHEpHBIN
a”HaJn3 C TOMOIIBIO
KOMIIBIOTEDA.
ABTOMaTU3UPOBAHHOE
IIPOEKTUPOBAHUE
MaIIlvH. APM
WinMachine.
Ha3znadeHne cucteMsl
APM  WinMachine.
Monyns
KOMILJIEKCHOT'O
pacuera n
MIPOEKTUPOBAHUS

13



MIPUBOJIOB
BpAILIATEIILHOTO
JBYOKCHMUS.

Tema 8. BupryanbHas
pEanbHOCTh W JU3aiH.
Tepmun
«BUPTYaIbHas
peanbHOCTY. [n3aiH.
JIBa OCHOBHBIX THIA
BUPTYaJIbHOU
peanbHocTH. Cucrema
CO3aHUs
BUPTYaJIbHOU
peaJbHOCTH u
JTUHAMUYECKHUX
MOJIeNEH,
paboTaronux B
peaJIbHOM BPEMEHH.

[1K-4

Cnocoben
pa3zpabaThiBaTh c
HCIIOJIE30BAHHEM
CAIIP
TEXHOJOTHYECKUE
MTPOIIECCHI
N3TOTOBJICHUSA
MaIlIMHO CTPOUTEITBHBI
X U3IENUN  CpelHeu
CJIOKHOCTH

11IK-4.1.
[Ipumensier
CAIIP npu
BBIOOpE MeTOAa
MTOTYYICHHS
WCXOTHOM
3arOTOBKH,
pa3paboTke
MapUIPYTHBIX U
OIEepalMOHHBIX
TEXHOJIOTHYSCKUX
MPOIECCOB, A
pacuera
MIPUITYCKOB U
MIPOMEKYTOUHBIX
pasMepoB Ha
00paboTKy, I
OIpeaeeHus
TEXHOJIOTHYSCKUX
BO3MOKHOCTEH
CTaHJIapTHBIX
CpE/ICTB
TEXHOJIOTHYSCKOT
0 OCHAIIICHMS,
IS
HOPMHUPOBAHMS
TEXHOJIOTHYCCKUX
oIepauui, s
odopmiIeHHs
TEXHOJIOTHYCCKOM
JOKYMEHTAIlMU Ha
TEXHOJIOTHYCCKHUE
MPOLIECCHI
HM3TrOTOBIICHUS
MaIIUHOCTPOUTET
BbHBIX M3JeINi

Tema 1. Bseacuue.
Hcropus pa3sBUTUA
CHCTEM
aBTOMAaTHU3allHH,
Knaccudukanus
MIPUKJIIATHBIX
nmporpamm JUIS
WHXEHEPHOTO
MPOEKTUPOBAHUA.
ITocienoBaTenbHOCTE
n npaBuiIa
MPOEKTUPOBAHUS
TEXHOJIOTHYSCKUX
MPOIECCOB
HM3TrOTOBJICHUS
eTajien.

Tema 2.
dopmMupoBaHUE
CcOOpKM  HW3Jenus ¢
HCI0JIb30BaHUEM
COBPEMEHHBIX
MIPOrpaMMHBIX
cpenctB.  W3yueHue
METOZ0B KOMIIOHOBKH
CcOOpOK, TOCTPOCHUS
COTpsLKEHHUI COOPOK B
cHucTeMax

ABTOMAaTHU3UPOBAHHOT
0 MPOEKTHUPOBAHMUSIL.
Tema 3. CAIIP
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO
Ha3HAYEHHUS e
MOJEIUPOBAHUS,
HW3TrOTOBJICHUS H
KOHTPOJISI  CJIOKHBIX
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cpeaHen
CJIOKHOCTH.

U3 aenni "
TEXHOJOTUYECCKOM
ocHactku. Ilaker s
pacyera YEpHOBBIX H
YHUCTOBBIX
YIPaBISIOLIUX
nporpamm JIISE
cragkoB ¢ YIIV.
MHuorooceBas
00paboTKa.

Tema 4. Cucrema
reOMETPUYECKOTO
MOJICIMPOBAHUS "
MIPOrpaMMHUPOBAHUS
mist crankoB ¢ UITY
SprutCAM.
Haznauenue cucteMel.
Bos3moxxHOCTH
MOJICITUPOBAHUS.
[IpeobpazoBanms
00BEKTOB.
TexHomormueckue
YTUITUTHI. Ob6men
JaHHBIMH.

I1K-4.2.
PazpabateiBaer
TEXHOJIOTHYECKHE
MIPOIIECCHI
HM3TrOTOBJICHUS
MaITHHOCTPOUTE
BbHBIX U3 aenni
cpenHen
CJIO’KHOCTH c

IIPUMEHEHHEM
CAIIP.

Tema 5. IIporpammsl
KOHEYHO-
3JIEeMEHTapHOTO
aHajam3a. 00630p
POrpaMMBbI
SOLIDWORKS.
Monaynb TporpamMmbl
SOLIDWORKS
simulatoin. O6nacTh
NPUMEHEHUSL.

Tema 6. Ilporpammbl
KOHEYHO-

3JIEMEHTAPHOTO
aHanu3a. ANSYS.
BOJIIONHUS

nporpammbl - ANSYS.
O0630p  mpOrpaMMel.
Monyns mporpaMMbl
ANSYS. Ob6nacTb

IMPUMCHCHUSI.

Tema 7. NHeHepHBIN
aHajau3 C IIOMOIIBIO
KOMIIBIOTEPA.
ABTOMaTHU3UPOBAHHOE
IIPOCKTUPOBAHUE
MAIlIMH. APM
WinMachine.
Hasnauyenue cucremsl
APM  WinMachine.
Monayns

15



KOMILUIEKCHOTO
pacuera

MIPUBOJIOB
BpAILIATEIILHOTO
JBMOKCHMUS.

IMPOCKTUPOBAHUA

Tepmun
«BUPTYaIbHas

JIBa OCHOBHBIX
BUPTYaJIbHOU

CO3aHUs
BUPTYaJIbHOU
peaJIbHOCTH
JTUHAMHYECKUX
MOJIeNEH,
paboTarommx

peanbHOCTY. [{n3aiH.

peansHoCcTH. CHucTeMa

pealbHOM BpPEMEHHU.

Tema 8. BupryanbHas 3)
PEATBHOCTh U JIW3aMH.

THUIIa

IToxa3aTenn u KPpUTEPpHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCaHHE HIKAJI

OIICHUBAaAHUMA
Kon Nuaukaropsl
KOHTPO | JIOCTHXKEHUH
[lepeuenpb KonTponupyembie| HanmeHnoBanue
No | nupyem | KOMMETEHIIHH N
i ol (1o IUTAHUPYEMBIX TEeMbl yueOHOM OIICHOYHOTO
. pe3ybTaToOB JUCITUTUIAHBI CpeacTBa
KOMIIET | peanu3yeMoi
EHIUUA | JAWCIUIUIHHE)
2 ITK-3 IK-3.1. 3HaTh:  coBpeMeHHbIe | Tema 1, Bomnpocsl JUIs
Hcnons3yer UH(GOPMAaIMOHHbIE Tema 2, KOMOMHHPOBAHHO
COBPEMCHHBIC TEXHOJIOTUU u | Tema 3, ro KOHTPOJIS
CAD-cHeTeMbl, | poycrambie Tema 4, YCBOEHUS
ux MPOTrpaMMHBIE Tema 5, TEOPETUYECKOTO
(hyHKITMOHATBH
Ll CpE/CTBA; ocHoBHEIE | Tema 6, Marepuaia,
BO3MOIKHOCTI METOIbI Tema 7, 3aJlaHuA K
o MPOCKTHPOBAHNA, Tema 8 n1abopaTopHbIM
npoexTupopanyn | PACU€Ta, M3TOTOBICHHS, paboTtam, Tema H
q KOHTPOJIS, 3aaHue
reOMETPUYECKH | JUArHOCTUKU M aHAIU3a KypCOBOI
X 2D- wu 3D- | MalmmmHOCTPOUTEIBHBIX paboThI, BOIIPOCHI
Mojenei U3/, CpENCTB K 3a4eTy.
MAIMHOCTPOUT | TeXHOJIOTMYECKOTO
CHEHBIX OCHAIIICHUS;
H3cTIH YMeTb: HMCHOJIb30BaTh
cpeaHeu
COBpPEMEHHbBIE
CJIOKHOCTH.
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[K-3.2. nH(pOpPMaMOHHBIE

PaspabarteiBaer | texHonmoruw,

C IMPUMCHCHHUEM HpI/IKHaI[HBIe

CAD-cucrem IPOrpaMMHbIE CPEICTBA

TIPCATTOKCHIA Opu  pElIeHUH  3a]1a4y

II0 HU3MCHCHUIO v

KOHCTpYKIIHH npodeccrnoHanbHO M

MAaIlIMHOCTPOUT ACATCIPHOCTH,

CITBHBIX MIPOCKTUPOBATb,

W3 enmii paccUMTHIBATh,

cpenHen N3roTaBJIUBATh,

CIOKHOCTH ¢ | KOHTPOJIMPOBATb,

1EJTBIO JTUAarHOCTUPOBATH u

INOBBIIICHUA HX aHaJII/BI/IpOBaTI)

TEXHONOTUYHOC | p3jepst

TH. MalIMHOCTPOCHUS,
cpencTBa
TEXHOJIOTHYECKOTO
OCHAIIICHHS;
Bnaners: HaBLIKAMU
pereHus 3a7a4
npohecCuoHATBHOU
JIeATEIIbHOCTH,
HCTIONB3YS
COBpPEMEHHBIE
nH(popMalMOHHbIE
TEXHOJOTHH u
MPUKJIAIHbIC
MPOTpaMMHBIE
CpPEACTBA;  HaBBIKAMU
MPOEKTUPOBAHUS,
pacuera, U3roToBJICHUS,
KOHTPOJIA,
JUArHOCTUKU U aHaJIn3a
U3aenni
MAIIMHOCTPOCHHUS,
CpE/ICTB
TEXHOJIOTHYECKOTO
OCHAIICHHS c
MIPUMEHEHHUEM
HEOOXOJIMMBIX METOIOB
Y CPEJICTB aHaAJIU3a;

[1K-4 [1K-4.1. 3HaTh: Tema 1, Bompocsr TS
Hpumensier TEXHOJIOTUYECKHUE, Tema 2, KOMOMHHPOBAHHO
CAITP HPH | KOHCTPYKTOPCKHE, Tema 3, ro KOHTPOJIA
BbIOOPE METOMA | sxcrryaTanuoHHbIE, Tewma 4, YCBOCHUSI
MOy HeHHA 3CTETUYECKUE, Tema 5, TEOPETUUYECKOTO
HCXOJHOU
JATOTOBKM, napaMeprI Marepuaios | Tema 6, Marepuana,
paspaGoTke 51631 (S 1507 Tema 7, 3aJlaHus K
MapmpyTHEIX 1 | MAITMHOCTPOCHHS; Tema 8 1abopaTopHBIM
olepauuoHHbIX | COBPEMCHHBIC paboTtam, Tema H
TEXHOJIOTUYECK I/IH(I)OpMaLII/IOHHLIe 3aJaHuC
UX TPOLECCOB, | TEXHOIOIUH, KypCOBOM
JUIst pacuera | MpUMEHsIeMbIe npu paboThI, BOMTPOCHI

NPUILYCKOB |
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MIPOMEKYTOUHBI
X pa3MepoB Ha
00paboTKy, s
olpeneneHus
TEXHOJOTUYECK
ux
BO3MOXKHOCTEMN
CTaHAapTHBIX
CpE/ICTB
TEXHOJIOI'NYECK
Or0 OCHAIlleHUS,
JUISL
HOPMHPOBAHUA
TEXHOJIOI'NYECK
UX  OIEpalui,
JUISL
oopmiieHus
TEXHOJIOTUYECK
ol
JOKyMEHTaluu
Ha
TEXHOJIOTHYECK
We  TPOIECCHI
HN3rOTOBJICHUA
MalIMHOCTPOUT
CJIIBHBIX
U3
cpenHen
CJIIOKHOCTH.

[K-4.2.
PazpabarteBaer
TEXHOJIOTHIECK
We  TPOIECCHI
M3TOTOBJICHUS
MaIIHOCTPOUT
eITbHBIX

1563 (012071
cpenHen
CIO)KHOCTH  C
MIpUMEHEHNEM
CAIIP.

IPOCKTUPOBAHHH,
MOJICIMPOBAHUU
MaIIMHOCTPOUTEIIbHBIX
W3EINN; CpeacTBa
JUAarHOCTHKHA OOBEKTOB
MaIIMHOCTPOUTEIILHBIX
MIPOU3BOJICTB c
PUMCHCHHEM
HEOOXOIUMBIX METOOB
U CPEICTB aHaJN3a;
METOJIUKY
MOJICIMPOBAHUS
IPOIYKIIUA U OOBCKTOB
MAaITHHOCTPOUTEIILHBIX
MIPOU3BOJICTB c
HCIO0Ib30BaHUEM
CTaH/IAPTHBIX TIAKETOB
u CpENCTB
ABTOMAaTHU3UPOBAHHOTO
MIPOCKTHPOBAHHS;
YMeTh: HCHOIB30BaTh
COBpPEMEHHBIE
nH(popMalMOHHbIE
TEXHOJIOTHH,
MIpUMEHSIEMbIC pu
MPOCKTUPOBAHNH,
MOJICITMPOBAHUN
MalTHHOCTPOUTEIBHBIX
W3JICTINH; BBIOMpaTh
CpencTBa JIMArHOCTUKH
00BEKTOB
MalTHHOCTPOUTEIBHBIX
MIPOU3BOJICTB c
pUMEHEHUEM
HEOOXOIMMEBIX METOI0B
U CPEICTB aHaJM3a;
MPUMEHSATH
AITOPUTMHUYECKOE u
IpOrpaMMHOE
oOecIeyeHue;
Bnaners:
COBPEMEHHBIMHU
uH(OPMAITMOHHBIMHU
TEXHOJIOTHSIMHU,
NPUMEHSIEMBIMU  TIPH
MPOEKTUPOBAHHH,
MOIETTUPOBAHUH
MAaIIHHOCTPOUTENbHBIX
U3JIeTUi;  CPelCTBAMU
JUAarHOCTHKHA OOBEKTOB
MAaIIMHOCTPOUTENBHBIX
MIPOU3BOJICTB c
MPUMEHEHHEM
HEOOXOIMMBIX METOIO0B

K 3aueTy.
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U CPEICTB  aHAJIM3a;
HaBBIKOM
UCTIOJIb30BAHUS
CTaHJAPTHBIX IAKETOB
U CpeicTB
ABTOMATH3UPOBAHHOTO
npoekrtupoBanus. Ilpu
MOJICIUPOBAHHIH
IPOIYKIIUA U OOBEKTOB
MAaIINHOCTPOUTEITHHOTO
IIPOM3BOJICTBA.

q)OHI[I)I OLCHOYHBIX CPEACTB M0 TUCHHUIIJIMHE
«TexHosornueckue METOABI MMPOU3BO/ICTBA 3aI0TOBOK )IeTa.]Iei/i MaIlInuH»

Bonpocel 1j151 KOMOMHHPOBAHHOI0 KOHTPOJIsI YCBOEHHS
TEOPeTHYECKOro MarepuaJja (yCTHO WM MMCbMEHHO):

JlaiiTe ornpesesieHne MOHATUSAM MOO0eb U MOOeIUpOB8anue.

JIJIsl KaKuX TIeJICH BBITIOJIHSICTCSI MOJICTUPOBAHKE, B TOM YHCIIE KOMITBIOTEpHOE?

Kaxkoe MoienpoBanre MOXHO CYUTATh KOMITBIOTCPHBIM ?

Yro sBIsSETCS MOCIBIO IIPU KOMITBIOTEPHOM MOJICITHPOBAHUH ?

Onummre HHPOPMAIMOHHYIO 1 MAaTEMaTHYECKYIO MOJICITH?

C kaKo¥ 1EeNbI0 MOACIUPYIOTCS 00BEKTHI MPOU3BOICTBA?

Kak HaszpiBaloTCs mporpamMMHbIE KOMIUIEKCHI, PEaTH3yIOIINe KOMITBIOTEPHOE

MOJIETMPOBAaHNE 00HEKTOB IPOU3BOICTBA?

KaxoBbI 11€711 KOMIIBIOTEPHOTO MOJIETMPOBaHUSI 00EKTOB IMPOU3BOACTBA?

9. Kakue oObexThl M siBIeHUS (mporiecchl) MoryT MozenupoBaThess B CAIIP ¢
MOMOIIBI0 TPEXMEPHOUN Mo1eTu?

10.KaxoB»bI 3a/1a41 KOMIIBIOTEPHOT'O MOJIEIUPOBAHUS 0OBEKTOB MPOU3BOJICTBA?

11.1Touemy kommbioTepHass TrpaduKa SABISETCS OCHOBOHW KOMITBIOTEPHOT'O
MOJICTTUPOBAHUS ?

12.KakoBa rinaBHas 3aj1aua KOMIBIOTEpHON Irpaduku?

13.YT0 NOHUMAIOT TIOJT TEPMUHOM UHMEPAKMUBHASL KOMNbIomepHas epaghura’?

14. [latiTe onpeaeieHUE MOHATHIO epaduyueckas bubauomexa.

15. laiiTe onpeneneHre MOHATHIO epaguyecKutl cmanoapm.

16. Jl;1s kakux 1enel uCroNb3yeTcs epaguueckas oudbiuomera?

17.Kakue npenmyiiecta nmeet omonuorexa OpenGL?

18.Yrto mpencraBisieT co0O0il SIAPO TE€OMETPHUECKOTO MOJEIHUPOBAHUS U TAEC OHO
UCIIOJIb3YETCS?

19.0xapakTepusyiTe SApo reOMETPHIECKOT0 MorerpoBanus Parasolid?

20.KakoTkpsITh uepTéx, BeIOpaTh hopmat u coxpauntsh B CAITP KOMITAC?

21.Kax 3amogHUTh OCHOBHYIO HAITUCH (IITaMI) YepTexa?

22.0numuTe WHCTPYMEHTATbHBIE TAHETW W HMHCTPYMEHTBHI JUIsl  CO3JIaHMS
T€OMETPUICCKUX MPUMHUTHBOB, TOPSOK TTOCTPOCHHIA ?

23.Kakum 06pazom mocturaercs TOUHOCTh ipu uepueHnu B CATIP?

24.Kax paboTaroT mpuBs3KY B TpaduaeckoM peaakrope?

25.Kakune ObIBarOT MPUBS3KH, KaK MX HACTPAWBAThH U UCTIOIB30BATh?

26.Yto Takoe reomerpudeckuit kanpkyisatop CAIIP KOMITAC?

Noakowd=

©
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27.KakuMu WHCTPYMEHTaMH H KaK pEAaKTUPYETCS 4YepTEX B JBYXMEPHOM
penakrope CAIIP KOMIIAC?

28.0Onumute ykpynHéHHo coctaB uHrepgeiica CAIIP.

29.1lepeuniciure ocooeHHOCTH Windows — MPUIIOKEHUH.

30.Yto BXonut B cocTaB uHTEpPeiica mammHoctpoutenbuoit CAIIP?

31.1lepeuncnure npuHuUIbl noctpoenus uurepdeiica CAIIP.

32.Kak B unrepdeiice CAIIP peanusyercsa npeaymnpexacHue 06 ommoke?

33.Kaxk B unrepdeiice CAIIP paboTtaet nHpOpMaIlMOHHO-CITpaBOYHAast cucTeMa?

34. ]l uero UCIONIb3YIOTCSI 8CHOMO2amelbHble npsimble B COOPOUHOM uepTexe?

35. Kakue pazMmepbl IPOCTABISAIOTCS HA COOPOYHOM YepTeke?

36. OnuiuTe nopsAaok ucnosb3zoBanus 6udiuoreku CAITP KOMITAC?

37. Kak co3znaércst wumpuxosxa Ha 4yepTexke, Kakue OHa UMEeT HACTPOUKH ?

38. Kak B CAITP KOMIIAC co3naércs TOKyMeHT crielipuKanun?

39. Kakoit nopsi1oK pe1akTUpOBaHUS MO3UIMKA B crielupuKaIim?

40. Kak cneyughuxayuro cnenatb NPOrPaMMHO HE3aBUCUMOW OT COOPOYHOTO
yeprexa?

41. Kak B CAITIP KOMITAC u3meHuts ¢popmam nucrta yeprexa’?

42.Kak HactpauBarotcs nareau uncmpymeumos B CAIIP?

43.KakoBo HazHaueHue 2nasrno2o menio B CAIIP?

44.]1ns1 9ero nmpeHa3HAuYCHbI OKHO CBOUCME Y NAHE b MeKYUie20 COCMOSHUA?

45.Yto Bxoaut B naHein cBoiicts CAIIP KOMITAC?

46.]11s1 uero mpeaHa3HAYCHBI MHCTPpYMEHTHI anenu Buja B CATIP?

47.0nuiuyre npeuMyIiecTBa u mopsiok padboTel ¢ kowmekcmuvimu mento B CAIIP.

48.MO>HO JT1 HACTPAUBaTh KOHTEKCTHBIE MEHIO?

49.Yt1o0 03HauaeT TEPMUH MONOI02USI MOOeaU?

50.Kaxoii aneMeHT uHTEpdeiica pacKpbIBaeT TOMOJIOTUIO IOCTPOCHUS MOJIEH?

51.Kakwue 3amaun pemarorcs B CAIIP cpencrBamu KoMmbloTepHOU rpaduku?

52.Ilepeuncnure 3neMeHTapHbBIE ONEPAllMK KOOPIUHATHBIX MTPe0oOpa30BaHUIA.

53.YeM BbI3BaHA HEOOXOIUMOCTH MPEOOPA30BaHUSA KOOPAMHAT IMPH JIBYXMEPHOM
WA TPEXMEPHOM MOJICTUPOBAHUH ?

54 Hanumure cucteMy ypaBHEHHH W MaTpuIly Kod()QPHUIIMEHTOB TpH CABUTE B
JBYXMEPHOM PEIAKTOPE.

55.Hamumure cucreMy ypaBHEHHH W MaTpuIly Kod()QHUIIMEHTOB TpPH CIABUTE B
TPEXMEPHOM PEAKTOPE.

56.Hamumure cuctemMy ypaBHEHH W MaTpHIly KO3(P(GUIIMEHTOB MPH MOBOPOTE B
JBYXMEPHOM PEIAKTOPE.

57.Hamumure cucteMy ypaBHEHUH W MaTpUIly KO3(P(GUIIMEHTOB MPU PACTIKECHUU
B TPEXMEPHOM PEIAKTOPE.

58.Kaxkue npeoOpazoBaHus KOOPIUHAT HA3BIBAIOTCS JIUHEUHBIMU?

59.Yt0 moHMMaeTcs TOJA COBMAJCHHWEM pa3MEpPHOCTH MpeoOpa3oBaHUs B
KOMITbIOTEPHOU Ipaduke?

60.Yrto o3navaet repmun adpurHOE TpeoOpazoBanme?

61.Kakue cBoiicTBa nmeet adPuHHOE MpeoOpazoBaHne KOOPIUHAT?

62.Kaxk knaccudunmpyrot mpeodpa3zoBaHrue KOOPIUHAT?

63.Kakas ucronb3yercsi cuicteMa KOOpAMHAT B TPEXMEPHOM peaaKTope?

64.IlepeunciuTe CymiecTByOIuMe WIOCKOCTH B 3D MpOeKTHpOBaHUM U OTEpalni,
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KOTOpPbI€ C HUMHU MO>KHO BBITIOJHSATD.

65.HazoButre ¢dopmooOpasyromiue omnepanudd s CO3JaHUS  TPEXMEPHBIX
00BEKTOB?

66.Uto mpexacrtaBiasier coOoM kunemamuueckas onepayus (TSPMUHOJIOTHS
KOMIIAC)?

67./1ns1 yero npegHa3HauYeH UHCTPYMEHT «MaCCHUB»?

68.BrinosiHeHNEe KaKUX 08yx TPeOOBAHUM SIBISETCS 00s3aTEbHBIM MPU CO3JIaHUHU
ACKM3a B XOJ1€ TPEXMEPHOTO MOJIECIIUPOBAHUSA ?

69.MoXHO JIM HCHOJB30BAaTh YEPTEXK JETaNM JJIA COo3AaHus 3cku3a mnpu 3D
MOJEIUPOBAHUU ?

70.1ns1 yero npegHa3zHayeHa BKIajka Menedowcep ceoticms?

71.0nummuTe NOpsIOK MOCTPOSHUSI MOJICNIH IIWJIMHAPUYECKOU MPYKUHBI.

72.0numuTe oOIIUA alIrTOPUTM CO3JaHUs TBEPAOTEILHON MOJIEIH JACTaIH.

73.Kakue meronbl cozganus ueprexeit cymectytor B CAIIP?

74.Kakoil metoj co3maHus pabouyux uepTexkell naeranu sBiseTcs Haubosee
MPOTPECCUBHBIM U MPOU3BOAUTEIHHBIM?

75.Kak B CAIIP KOMIIAC Ha3wiBaeTcs TpoliecCc reHepanuu udeprexa mo 3D
Moenun?

76.Kakue Tunsl pa3pe3oB MOT'YT OBITh CO3/IaHbI IIPU FEHEPALIMH YepTexa?

7'7.Kakue oneparuu npu reaepanuu yeptexka B CAIIP KOMITAC BbInosHAIOTCS B
PYYHOM pexumMe?

78.Kak  HaspIiBaeTCsi  MHCTPYMEHT,  HCIOJB3YeMbId IS  MPOCTAaHOBKH
TEXHOJOTUYECKUX 0003HAYEHU I ?

79.Kax Ha3pIBaeTCa HHCTPYMEHT, UCTIOIB3YEMBbIH JIJIsl CO3/JaHUsI MECTHOTO BUAa?

80.KakoB nopsiiok Beioopa B CAIIP KOMITAC rnaBuoro Buaa?

81.Kakoe HazHaueHue y crienuaibHbIX QyHKIUM B TpéxmMepHoM penaktope CATIP?

82.Kak naspiBaeTcs Ha0op MHCTpYMEHTOB B SolidWorks st m3ydeHus u ananmsa
T€OMETPUH TBEPAOTEIbHBIX MOAEIEH?

83.B kakoii popMe MOKeT OBITh MPEJICTABICH PE3YIbTAT CPABHEHHS JBYX MOJCICH
(IOKyMEHTOB)?

84.B kakux cimydasx IeJIecoo0pa3HO MPOBEPSAThH TEOMETPUIO MOJIETH, MOXKET JIU
[10JIb30BATEb U3MEHUTH apAMETPbI IPOBEPKU ?

85.Kaxk Ha3pIBaeTCst MpOrpaMMHBIN MOJIYJb JIJIsl pacliO3HABaHUS MOJIENe?

86.Kakyro 11e1p uMeeT pacnosragarue MOACICH?

87.1lepeuncnure HACTPOWKM HMHCTPYMEHTa «paszpe3», B KaKuX CilIydasx
11eJ1IeCO00pa3HO UCTIOIb30BaTh JAHHBIN HHCTPYMEHT?

88.Kak mpoKOHTpOIMpOBAaTh OTCYTCTBHE OIMMOOK B T'€OMETPUU TBEPIOTEIHbHOMN
mozenu cpencreamu CAITIP?

89.1Touemy BO3HWKAET HEOOXOJUMOCTH CPABHEHHUS T€OMETPUHM MOJIEJICH WMEHHO
«MAaIIMHHBIM 00pa3zom»?

90.Kakum o6pazom B MoxkHO TipoBepuTh B CAIIP kadecTBO aBTOMaTH3UPOBAHHOTO
(MalIMHHOTO) CPaBHEHHUS TEOMETPUH?

91.Kako#t MHCTpYMEHT CYIIECTBYET [JISl BBIMOJTHEHHUS OIEPATUBHBIX W3MEPCHHM
TPEXMEPHBIX MOJIEIIEH U IOPSAOK €r0 MPUMEHEHHUS ?

92.Kakne ¢opMaThl WCIONB3YIOTCS 11  CO3/MaHUS HEUTpalbHBIX (haliIoB
TBEpAOTENbHBIX Mojeieit B CAIIP?
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93.Kakue ommOku MOryT ObITh B T€OMETPHUH TBEPIOTEIBHON MOAEN?

94. JIns xakux 1eNei BBITOIHIETCS paclo3HaBaHUE UMIIOPTUPOBAHHOM Mo ?

95.Kakoit MolyJib HCTIONB3YETCS AJIA pACIIO3HABAHUS MOJEIH B 3TOH padoTe?

96.B uém cmbicn mapaMmeTpu3ali MOJENH, W KaKue s HeE CYIIECTBYIOT
cnoco6sl B CAIIP?

97.Kax Ha3biBaeTcsi MNpPOrpaMMHBIA MOAYJAb W HWHCTPYMEHT [Jisi CpPaBHEHUS
Monenen?

98.13 kakux cooOpakxeHUu BhIOUpAETCS TJIABHBIM BUJI U YTO HEOOXOAUMO CJETaTh,
€CJIM OH HE COBMAJAET HU C OJIHUM U3 CTAH/IaPTHBIX BUIOB?

99.TlosicHUTE CMBICT TEPMHUHA ACCOIMATUBHBIC BUIBI.

100. KakoB nopsinok co3nanust MECTHOrO Buaa?

101. Kakue Bugsl pas3pe3oB neranu MoryT ObiTh cosnanbl B CAIIP
KOMIITAC?

102. Kak BbInONTHSIETCS TPOCTAHOBKA 3HAKA HEYKA3aHHOM 1IEPOXOBATOCTH?

Kpurepun u mkana olieHMBaHMS IO OLIEHOYHOMY CPEICTBY —
KOMOUHUPOBAHHBLI KOHMPOJIb YCEOEHUsL Me0pemuiecKko20 Mamepuana

Ixama oneHUBaHuA

Kpurepuii ouieHuBanus
(mHTEpBaAT OAIIOB) PHTED B

5 OTBeT naH Ha BBICOKOM YpPOBHE (CTYIEHT B IOJHOM O00OBEME OCBETHII
paccMaTpuBaeMyro NMpoOJeMaTHKy, MPUBET apTyMEHTHI B IOJIb3Y CBOMX
CYXJCHUU, BiIaleeT MNPOPMIbHBIM MOHITHUWHBIM (KaTeropHalbHbIM)
anmapaToM | T.I1.)

4 OTBer JaH Ha CpeAHEM YpoBHE (CTYyIEHT B I1IEJIOM OCBETHII
paccMaTpuBaeMyro MpoOJeMaTHKY, MPUBET apryMEHTHI B IOJIb3Y CBOMX
CYXJICHHH, TOMYCTUB HEKOTOPhIC HETOYHOCTH M T.I1.)

3 OTBeT AaH Ha HHU3KOM YpPOBHE (CTYACHT JOIMYCTHJ CYLIECTBEHHbBIE
HETOYHOCTH, M3JIOXKHWI Marepual C OUIMOKaMu, HE BIaJeeT B
JIOCTATOYHOM cTeneHu NpoUIbHBIM KaTeropuaJbHbIM allapaTtoM U T.11.)

2 OTBer JaH Ha HEYIOBJICTBOPHUTCIBHOM YPOBHE HIIM HE IIPCACTABJIICH
(CTy,Z[eHT HE I'OTOB, HC BBIIIOJIHHUII 3aJaHHUEC U T.H.)
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3ananua K JadbopaTopHbIM padoram:

1. Bemonauts 3D wMomens jgetanud  (4epTexk JETadM  MOIYYUTH Yy
MpenoaBaTess).
1) BeimosHUTEL 3D Moens netanu
2) BBIMIOJHUTH YEPTEXK JeTaiu Ha popmare A4,
3) BBICTaBUTb pa3Mephl;
4) 3anI0JTHUTH OCHOBHYIO HAJIUCh YEPTEXKA.

2. HWcnonb3ys 3HaHWs, TOJYYCHHBIE HA IEPBOM W BTOPOM BBINOJHUTH
noctpoeHue aeranu «llnactunay (uepTex neTand NOJyYUTh y MPErnoaaBaTes).
1) BeimosHUTL 3D Monenb netanu
2) BBIMIOJHUTH YEPTEXK JeTaiu Ha popmare A4,
3) BBICTABUTH Pa3MepHI;
4) 3an0JTHUTH OCHOBHYIO HAJIUCh YEPTEXKA.

3. Bemonnuts 3D Mopenb aetanu «Bail» (3aaHUe JETald TOJYyYUTh Y
npenojaBaTess).
1) BeimosHUTL 3D Moens netanu
2) BBIMIOJHUTH YEPTEXK JeTaiu Ha popmare A3;
3) BBICTaBUTh Pa3MephI;
4) BBIMIOJHUTH MOJIE3HBIC Pa3pe3bl U BEIHOCHBIC JIEMEHTHI
5) BBeCTH TeXHUYECKHE TpeOOBaHUS
6) 3aM0JTHUTH OCHOBHYIO HAJIMKUCh YEPTEXKA.

4. Bemonnute 3D Mopenb neranu «kojeco 3y04aToe» (3alaHue JeTaiu
MOJIYYUTD Yy TIPETIoaBaTes).
1) BeimoaHuTH 3D Moeb neTanu
2) BBITMIOJTHUTH YEPTEXK JAeTaiu Ha popmare A3;
3) BBICTaBUTb pa3Mephl, IEPOXOBATOCTD;
4) BBECTH T€XHUYECKHE TPEOOBAHUS
5) 3aMoMHUTH OCHOBHYIO HAJITUCh YepTEXKa.

Kpurepun u mkana oieHMBaHUsA 110 OLLEHOYHOMY CPEACTBY —
3A0aHUs N0 NPAKMUYECKUM 3AHAMUIM

Ixana orleHUBaHUA

Kpurepuii orieHuBanus
(mHTEpBaAN OAIIOB) PHTED

5 3aaHue BBHIMOJIHEHO Ha BBICOKOM YpPOBHE (CTYIEHT B MOJHOM OOBbeMe
OCBETHJI PacCMaTPUBAEMYIO MPOOIEMAaTHKY, IPUBEI aPTYMEHTHI B TIOJIb3Y
CBOMX CYKJICHHIA, BJIJICCT pOPHIEHBIM HOHSATHIHHBIM
(kaTeropuajgbHBIM) anmapaToM  T.I1.)

4 3amaHue BBIIOJIHEHO Ha CPEJHEM YpPOBHE (CTYIEHT B IIEIOM OCBETHII

paccMaTpruBacMyro HpOGJ’ICMaTI/IKy, MPUBCII apryMCHTBI B IIOJIB3Y CBOHUX
CY)KI[eHHﬁ, AOIMYCTUB HEKOTOPBIC HCTOYHOCTH U T.l'[.)

3 3ajaHue  BBIIOJIHEHO HAa HHU3KOM YPOBHE (CTYOEHT JOMYCTHII
CYIIECTBEHHbIE HETOYHOCTH, W3J0XKHI Marepual ¢ OIIMOKamMH, He
BJaJieeT B JOCTAaTOYHOM CTemeHH NPOPUIbHBIM KaTeropualbHbIM
anmnapaTroMm M T.IL.)

2 3aI[aHI/IC BBIIIOJIHCHO Ha HCYHAOBJICTBOPUTCIBHOM YPOBHC WM HE
pCACTABJICH (CTy,Z[eHT HC T'OTOB, HC BBITIOJIHUII 3aJJaHUC U T.l'[.)
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Tema u 3a1aHue KypcoBOi padoThbI:

VY4eOHBIM IJIaHOM MPEIYCMOTPEHO BBINOJHEHUE KYpPCOBOW pabOThl Ha TEMY
«Mcnonp3oBaHne NOPUKIAAHBIX MPOrpaMM MpU  IMPOCKTHUPOBAHMM  U3JEIUN
MAaIIHHOCTPOECHUSD.

B paborte BbINOIHEH pacyeT 3y04aThiX KOJEC C UCIOIb30BAHUEM MPHUKIATHBIX
nporpamm KOMITAC, SOLIDWORKS u APM WinMachine, pacuer Bana, pacuer
MOAIIMIHUKOB. PazpaboTanbl TBepOTENbHBIE MOJIENIN 3yOUaTOT0 Kojieca U Baa.

CrpykTypa KypCOBOTO MPOEKTA:

I. CpaBHUTENbHBI aHaNW3 BO3MOXKHOCTEW IMPUKIANHBIX NIPOrpaMM B
MHXEHEPHOM MPOEKTUPOBAHUY

2. KommiekcHbli pacueT 3yOuaThix Kosec ¢ ucnosb3oBanuem 11T KOMITAC-
SHAFT u APM WinMashine

3. Pacuer Bana

4. PacyeT NOAIIUITHUKOB

5. Pa3paboTka TBEpAOTENBHBIX MOJIENIEH 3y0UaToro Kojieca U Baja

6. @OTOpEATUCTUYECKOE TPEACTABIEHNE MOJIETIEN

Bomnpocsl k 3auery:

Haiite onpenenenue CAIIP U TepMUHOB, BXOJSIIIIUX B 3TO ONPEJICICHUE.

B uém otnmumne mexnay "cucremoil” U "COBOKYNMHOCTHIO"?

Ha xakue rpynmnsi pazaenenst CAIIP no xapakrepy 6a30Boi mojicuctTeMbl?

Onumnre ykpynaeHHo ctpykrypy CAIIP.

[Tepeuuncnaure Bunp ooecnedenus CAIIP.

ITo kakomy npu3HaKy MOXKHO pa3nuuuTh nporpammbl CAD, CAM u CAE?

Onumure pasHUIy MEXAY BEKTOPHBIMHU M PAaCTPOBBIMU T'papUUECKUMU

pENaKTOpaMHu.

[Tepeuncnute nporpammsl CAIIP cpenHero ypoBHs.

Haiite onpenenenne CAD, CAM, CAE cuctewm.

10 JlaiiTe onpeiesieHre rpa(quGCKOMy IPOrpaMMHUPOBAHUIO.

11.KakoBo Ha3HaueHue rpaduuecKkux OMOINOTEK?

12.Tlepeuncnute cHUCTEMBbl KOOPAMHAT, HCIOJb3yeMble B TIpapUuIecKOM
IPOrpaMMHPOBAHUMU.

13.1ToueMy (pyHKIIUU TBYXMEpPHOTO rpaduuecKoro peaakTopa CErojHs HE MOTYT
OBITH TTOJIHOCTHIO 3aMEHEHBI (PYHKITUAMU TPEXMEPHOTO MOICIUPOBAHUS ?

14.Yto monumaercsa moxa "touneiM uepueHuem" B CAIIP u uwem oOycrnoBieHa
HEOOXOIMMOCTH BHICOKOW TOYHOCTH MOCTPOCHUN T€OMETPUIECKUX OOBEKTOB?

15.B uém cmbicn QyHKIHI TPUBSI30K, KaKUEe OBIBAIOT Pa3HOBUIHOCTH TIPHUBSI30K?

16.Ilepeuncnute BUIBI TPEXMEPHOTO MOJIEITUPOBAHUS.

17.B uyém 3aKi04aroTCsl  OCHOBHBIE  MPEUMYIIECTBA  TBEPIOTEIBHOTO
MOJEIUPOBAHUS TIEpE] ABYMEPHBIM YepUECHUEM ?

18.KakoBBbI OCHOBHBIE METOBI CO3/IaHUS TBEPAOTEIHLHON MOIETH?

19.TlepeuncnuTe MHCTPYMEHTHI VISl YIPABICHUS W300paKEHUEM B TPEXMEPHOM
rpadgugeckoM pegakTope.

20.KakoBo Ha3HAYCHHNE 1 MECTO PACTIONOKEHHUS IepeBa KOHCTPYUPOBAHUS?

21.Kakve TUTIBI CTPYKTYpPBl JAaHHBIX HCIIOJNB3YIOTCS JUIsl OMHUCAHUS OOBEMHBIX
neraneit B CAIIP?

22.Tlepeuncnure Hegoctatku nepea CSG.

23.Uto monapasymeBaeTcs Ioj "TOJHOW OMNPENelEHHOCThIO ACKH3a" M Kakue
CYIIECTBYIOT BAPHUAHTHI COCTOSTHUS 3CKU3a B 3TOU CBSI3U?

NoohkrwhE

© ™

24



24.IlepeuniciuTe CBA3M, KOTOPHIE MOT'YT OBITh HAJIOKEHBI HA AJIEMEHT 3CKHU3a?
25.1lo kakomMy NOpH3HAKy MOKHO KJIacCU(PUUIUPOBATh MHCTPYMEHTBHI CO3JaHUs

TBEPAOTEJIBHBIX MOJENEN?

26.Yto nonpazymenaerca B CAIIP nog napamerpuyeckuM MOAEIUPOBAHHUEM ?

2. KakoB nopsi10K cO37jaHusl TBEPAOTEIBHON MOJEIH 1€TaIu?
28.KakoB nops10K co3aHusl TBEPIOTEILHON MOJIEIN COOPKU?

29.[lokaxxuTe Ha KOHKPETHOM NPUMEPE MHOIOBAPUAHTHOCTh TPEXMEPHOIO

MOJIEITMPOBAHHS.

30.Ha pemienuie kakux 3aj1a4y HaleJIEHO TPEXMEPHOE MOJEIUPOBAHNE COOPKH?

31.Tlepeuncnure THUIBI CONPSHKEHUH, KOTOPBIE MCIOIB3YIOTCS B TBEPAOTEIBHOM
MO/JICTHPOBAHUH U UMEIOTCS B OOIBIIMHCTBE MammuHOCTpouTeabHbIX CAIIP.

32.JIna yero mpeaHa3HAYeHA AaHUMAIMS W, B TOM 4MHcCle, (uznueckoe

MOJIETUPOBaHKE (CUMYIISIHs)?
33.1lepeuncnure OCHOBHBIE TUIBI MaIMHOCTpoUTENbHBIX CATIP?
34.1lepeuncnure ocHoBHbIE PpyHKIMM nporpamm CAD.
35.1lepeuncnure ocHoBHbIE PpyHKIMU iporpamm CAE.
36.1lepeuncnure ocHoBHBIE PyHKIIMU iporpamm CAM.

37.KakoBbl HMCXOAHBIE [aHHbIE U TOPSAJOK aBTOMAaTHU3HPOBAHHOM pa3pabOTKH

YyepTexen Mo TBEPAOTEIbHOU MO ?

38.1lepeuncnure oCHOBHBIE TpeOOBaHUs, KOTOphIe npeabsaBistorca k CAIIP?
39.Kakue mnpeumymiecTBa i TOJB30BaTeNii MMEET  MHOTOMOJYJIbHAs

WHTETpUpPOBaHHAs HporpamMmma’?
40.Yto moapasymeBaercs moja koHCTpyupoBanueM B CAIIP?

KpI/ITepI/II/I 1 IKaJIa ONCHUBAHWA 110 OICHOYHOMY CPCACTBY — 3auem

XapakTepHCTHKa 3HaHHS IPeMETa U OTBETOB

3ayeTnl

CryneHt riyOOKO M B TIOJHOM OOBeMe BIaJeeT MNPOTrPaMMHBIM MaTepUAJIOM.
I'pamoTHO, HCUEpNBIBAIONIE W JIOTUYHO €r0 M3JaraeT B YCTHOM WM MUCbMEHHOU
¢dopme. Ilpu 3TOM 3HAET PEKOMEHIOBAHHYIO JIMTEPATYpPY, MPOSIBISIET TBOPUYECKUMN
MOAXO0Jl B OTBETAaX Ha BOMPOCHI U MPABWIBHO OOOCHOBBIBACT MPUHATHIE PEIICHMUS,
XOPOIIO BJIAJICET YMEHUSIMH U HAaBBIKAMU MPU BBIMOJIHEHUH MPAKTHYECKUX 3a/1a4.

CryneHT 3HaeT IporpaMMHBINA MaTepHal, FPaMOTHO U MO CYTH U3JIaraeT ero B yCTHOM
WM MMUCbMEHHOM (opMe, NomycKas He3HAYUTeNbHbIE HETOUHOCTU B YTBEPXKICHUSX,
TPaKTOBKaxX, OMNpPENCICHUAX M KaTeropusx WIM HE3HAUUTEIbHOE KOJIMYECTBO
omubok. Ilpu »TOM Biageer HEOOXOOUMBIMU YMEHUSIMU UM HaBbIKAMHU IpU
BBITIOJIHEHUH MPAKTUYECKHX 3a]1au.

CTYHGHT 3HAET TOJBLKO OCHOBHOM HpOFpaMLHﬂﬂﬁ Marepuai, J0IMYyCKaeT HETOYHOCTH,
HEAOCTATOYHO  YETKHC @OpMyanOBKH, HCTIOCJIICAOBATCIIBHOCTE B OTBCTAX,
n3jjaracMbIX B YCTHOﬁ WM MHCHMEHHOM @OpMe.IHHIBTOM HEOOCTAaTOYHO BJIaACCT
YMCHHAMHU U HABbIKAMU ITIPH BBIIIOJIHCHHUU IMPAKTUYCCKUX 3a1a4. I[OHYCKaeT a0 30%
OIINOOK B M3JIaraeMbIX OTBETAX.

3a4YTCHO

CTyneHT He 3HaeT 3HAYMTEIbHOM YacTH IporpaMMHOro marepuaia. Ilpu stom
JIOIMyCKaeT MPUHLUUIHNAIbHBIE OIINOKH B JIOKAa3aTelNbCTBAX, B TPAKTOBKE MOHATUH U
KaTeropui, MposIBISET HU3KYIO KYJIbTYpPY 3HaHUH, HE BJIaJIe€T OCHOBHBIMU YMEHUSMU
U HaBbIKAMU MPU BBIMOJIHEHUM TNpakTHUecKuX 3ajaad. CTyIEeHT OTKa3bIBaeTcs OT
OTBETOB Ha JIOTIOJHUTEIILHBIE BOIIPOCHIL.

HC 3a4TCHO
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JInct n3MeHeHu U JOIIOJTHEHUI

n/n

Bunael nonosHenuii n
U3MEHEHUI

Jara u HOMep NpOTOKOJIa
3acemanus Kagenpol
(xadenp), Ha KOTOPOM ObLTH
paccMOTpEHBI U 0JJ00PCHBI
U3MCHCHHUSA U JOIIOJITHCHUSA

[Moamnucs (c
pacmugpoBKOii)
3aBeIYIONIETO Kadeapoid
(3aBenyrouux Kadeapamu)
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