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PaGouas nporpamMma omoOpeHa Ha 3aceqaHun Kadeapol
MeTantyprusi {BeTHBIX METAIOB

[Iporokon ot 29.05.2024r. Ne 9
Cpok getictBus nporpammbl: 2024-2028 yu.r.
3aB. kadenpoii 1.1.H., npodeccop H.JI. Banrokopa



Busuposanue PII/] a5 McrIOJITHEHMSI B 0YepeIHOM Y4eOHOM roay

I.T.H., npodeccop H.JI. BantokoBa 2025 T.

Pabouas mporpaMma mepecMoTpeHa, 00CyKaeHa 1 0100peHa JIIst
ucnosHeHus B 2025-2026 yueOGHOM oy Ha 3aceqaHuu Kadeapbl
MeTantyprusi {BETHBIX METAIIOB

[Iporokonm ot 20251, No
3aB. kadenpoit 1.17.H., npodeccop H.J[. Banrokosa

Buzuposanue PIIJ] 119 ucnojiHeHusi B o4epeHOM YU4eOHOM roay

I.T.H., npodeccop H.JI. Banrokosa . 2026 1.

PaGouast iporpaMma repecMoTpeHa, 00CyKIeHa | 0100peHa JIIst
ucronHeHus B 2026-2027 yuebHOM roay Ha 3aceqaHun Kadeapsl
MeTanutyprusi HBeTHBIX METALIIOB

IIpotokonm ot 2026r. Ne
3aB. kadenpoit 1.1.H., npodeccop H.J[. Banrokoa

Buzuposanue PII/] 115 ucnojiHeHUs1 B ouepeHOM Y4eOHOM rogy

I.T.H., ipodeccop H.JI. Banrokosa 2027 1.

PaGouas nporpamma nepecMoTpeHa, oOCyKIeHa U 0100peHa st
ucnoyiHeHus B 2027-2028 yyeOHOM TOy HA 3aceNaHu Kaheapsl
Metanyprusi UBETHbIX METALJIOB

[Ipotokonm ot 20271, Ne
3aB. kadenpoit 1.1.H., npodeccop H.JI. Banrokoa

Buzuposanue PII/] 1151 ucniojiHeHUsI B o4epeTHOM Y4eOHOM rogy

I.T.H., ipodeccop H.JI. Banrokosa o 2028 r.

Pabouas nmporpaMma nepecMoTpeHa, 006cyxaeHa u 0100peHa ass

ucnonHeHus B 2028-2029 yyeOHOM roy Ha 3acenaHuu Kaheapsl
MeTa/Typrusi IBETHBIX METAJJIOB

IIpoTokonm ot 2028 1. Ne
3aB. kadenpoii a.1.H., npodeccop H.Jl. Banrokopa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Oznakomutenue ¢ 6azobivu noustusimu CAIIP, obecriedeHne OCHOB OOIIETEXHUIECKOH MTOATOTOBKY OaKalaBpoB,
TEOPETHYECKAsl i MPaKTUYECKasi MOJrOTOBKa CTyAeHTOB B obsactu CAIIP, pa3BuTHE HHKEHEPHOTO MBIIUICHUS,
(dhopmupoBaHue rpahuIecKoil KylIbTyphl y CTYICHTOB IMyTEM U3y4CHUS MIPUHIIUIIOB PaOOTHI C MPOrPAMMHBIM
obecredeHneM COBPEMEHHBIX METOI0B HHXKCHEPHOTO MPOESKTHPOBAHUSI.

2. MECTO JUMCIIMIVIMHBI B CTPYKTYPE OOII

Hukn (pa3gen) OOIT: | b1.B./IB.07

2.1 | TpeGoBaHus K MpeIBapUTEIHHOM MOATOTOBKE 00Yy4aIOIIErocs:

2.1.1 | Beenenue B mpoduib

2.1.2 | Uadopmatuka

2.1.3 | ConpoTuBIeHUE MaTepUAIOB

2.1.4 | Beenenue B mpomis

2.1.5 | Uudopmartuka

2.1.6 | ConmpoTuBIeHUE MaTepUAIOB

2.2 | AucuMnJMHbI M NPAKTHKH, JIS1 KOTOPBIX OCBOEGHHE JaHHOH TUCHUILIHHBI (MO1YJIs1) HEOOX0ANMO KAK
npeauiecTyouiee:

2.2.1 | Merpomorus, cTaHAapTH3aNNS U cepTH(GUKAIIL

2.2.2 | OcHOBHBIE MPOLIECCHI IEPEPAOOTKH METAILTYPIHICSCKOTO ChIPhS

2.2.3 | Metpouorusi, CTaHAapTU3AIMS U CepTUDUKALIUS

2.2.4 | OCHOBHBIE MPOIIECCHI TIEPEPAOOTKH METAILTYPIHIESCKOTO CHIPhSI

3. KOMIETEHLUY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3VJIBTATE OCBOEHMS JUCLUIIJINHBI
(MOJIY.JIST)

IIK-3.2: ciocoden AHATU3MPOBATHL U3MECHCHUA nokasareJiei npouecca Npou3BoACTBAa IBETHBIX METALJIOB U CILVIABOB

3HarTh:

YMeTh:

Baanern:

ITIK-1.4: KoHTPOJIb H KOPPEKTHPOBKA TEXHOJOTHYEeCKHX NIApaMeTPOB NPOLECCOB NPOU3BOACTBA HA IPeANPUATHAX LBETHOM
MeTALIYypPruy, c00JI10J¢HHEe PerJIAMeHTA TEXHHYEeCKOro 00C/1y:KHBaHNsl, CBOCBPEMEHHOCTD IIPOBEICHHUS IIJIAHOBO-
npeaynpeauTeabHbIX PeMOHTOB 000py10BaHH

3Harh:

YMmers:

Baanern:

ITK-2.3: OfecneyeHne 1 KOHTPO.JIb cO0.II0eHNsI TPeOOBAHUN HOPMATHBHO-TEXHHYECKOH JOKYMEHTALUH B INTATHBIX H
BHEIITATHBIX CHTYaUHUAX HA METALTYPTHYECKHX MPeANPUSTHAX

3Harh:

YMmers:

Baanern:

B pe3yabTare ocBOeHNS AMCHUILIHHBI 00YYAIOIINIiCS T0KEH

3.1 [3nars:
3.2 [ Ymern:
3.2.1
3.3 | Branern:
4. CTPYKTYPA U COAEP)KAHUE JUCHHUITJIMHBI (MOAYJIS)
Kon HanmeHnoBanue pa3aesioB 1 TeM /BHJ Cemectp | Yacos | Komneren- | Jluteparypa | Hure | Ilpumeuyanne
3aHATHSA 3aHsATHA/ / Kype M PaKT.

Paznen 1. Cemectp 5




1.1

WHhopMalmoHHbIE TEXHOJIOTHH
COBPEMCHHBIX METO/IOB
npoekTupoBanus /Jlex/

IK-3.2

J1.1J11.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
01093 54

1.2

HHTErpupOBaHHbBIC CHCTEMBI
ABTOMAaTH3UPOBAHHOTO MTPOSKTUPOBAHUS U
npousBoactBa (CAD/CAM/CAE) /Jlex/

[IK-3.2

JI1.1JI1.2
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
010223334

1.3

O6mue cenennst 0 KOMITAC 3D.
Hutepdeiic cuctemsr /Jlex/

IK-3.2

J1.1J11.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
3103203354

1.4

Co3znaHue noJab30BaTeIbCKIX
HacTpoek /JIex/

[IK-3.2

JI1.1JI1.2
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
01023334

1.5

OcHOBHBIE IPHEMBI PabOTHI C
nokymentamu KOMITAC3D. Bupsr
JIOKyMeHTOB /JIex/

IK-3.2

J1.1J11.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
3103203354

1.6

Co3znanne reoMeTprIeckux 00bhEKTOB B
KOMIITAC-3D.

/Jlex/

[IK-3.2

JI1.1JI1.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
01023334

1.7

PenakriupoBaHie reOMETPUYCSCKIX
o0bexroB KOMITAC-3D /JIex/

IK-3.2

J1.1J11.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
3103203354

1.8

PaccranoBka pa3mMepoB U
obo3Hauenuii /Jlex/

[IK-3.2

JI1.1JI1.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
01023334

1.9

Co3pnaHne TeKCTOBBIX JOKyMEHTOB
KOMIIAC 3D /Jlex/

IK-3.2

J1.1J11.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
3103203354

1.10

Co3nanue acCoUMaTUBHBIX BUIOB /JIex/

[IK-3.2

JI1.1JI1.2
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
01023334




@parMeHTsI B rpaUIecKOM
nokymenTe /Jlex/

IK-3.2

J1.1J11.2
J1.3
JI1.4J12.1
122
J12.3J13.1
JI3.2J13.3
010520354

rapaMeTpu3anus rpapuIecKux
o0nexroB /JIex/

IK-3.2

J1.1J11.2
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
JI3.5
3105203354

1.13

Ucnons3oBanne oubmmorek 2D n
3D /Jlex/

[IK-3.2

JI1.1J11.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
010323334

1.14

Coznanue u HpopMUpOBaHHE
crnenudukanuii /JIex/

IK-3.2

J1.1J11.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
310520354

1.15

IToctpoenue ueprexa nereneit Kommnac
3D /JIex/

[IK-3.2

JI1.1JI1.2
J1.3
J1.4J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4JI3.5
010520354

1.16

Cosnanue mozeneiit KOMITAC-3D /Jlex/

[IK-3.2

JI1.1JI1.2
J1.4J12.1
2.2
JI2.3J13.1
JI3.2JI13.3
01032233524

CocTaB HHCTAIUILIMOHHOTO ITaKeTa
KOMITAC-3D V12. O6mme cBeneHus.
Mp/

IK-3.2

J1.1J11.2
J1.4J12.1
J2.2
J12.3J13.1
JI3.2J13.3
010520354

1.18

VYupasnenne okaom KOMITAC-3D /TIp/

[K-3.2

JI1.1JI1.2
J1.4J12.1
2.2
JI2.3J13.1
JI3.2JI13.3
010393 54

1.19

OCHOBHBIE 2JIEMEHTBI
uHTepdeiica. [Tanenu pacimpeHHbIX
xomanp /TIp/

IK-3.2

J1.1J11.2
J1.4J12.1
J2.2
J12.3J13.1
JI3.2J13.3
010520354

1.20

OcHoBHBIE THIIBI TOKyMeHTOB /I1p/

[K-3.2

JI1.1JI1.2
J1.4J12.1
2.2
JI2.3J13.1
JI3.2JI13.3
0103233524




1.21 UYeprex aeranu (o BapuanTam) /I1p/ 4 2 IK-3.2

J1.1J11.2
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3

1.22 Yeprek aetanu (mo Bapuantam) /T1p/ 4 1 TK-3.2

JI1.1J11.2
JI1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
010520354

1.23 Co3znaHue 1 HacTpoliKa 4 4 [K-3.2

cneuuduranuii /TIp/

JI1.1JI1.2
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
01030233524

1.24 bubmuorexn KOMITAC-3D /Ip/ 4 2 TK-3.2

JI1.1J11.2
JI1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
010520354

1.25 Cosznanne mozeneit KOMITAC-3D /Tlp/ 4 2 TIK-3.2

J1.1JI1.2
J1.4J12.1
2.2
JI2.3J13.1
JI3.2JI13.3
0103233524

1.26 IToaroToBka K 5K3aMeHy MO ACLIUIMHE. 4 58 TIK-3.2

Bemonnenue /Cp/

JI1.1J11.2
JI1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
010520354

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. KoHTpoJIbHbBIE BONIPOCHI M 3a/1aHUS

CnurcoK KOHTPOJIBHBIX BOTIPOCOB K 9K3aMEHY

. Haznauenue cuctempr KOMITIAC 3D

. O6cmyxxuBaromiye u npoekrupytomue moacucremsl KOMITAC 3D

. Crioco0bl BBOJIA U pEAAKTHPOBAHUS TEOMETPHUUECKUX IPUMUTHBOB.

. CrtocoObI cO31aHusI CIIOEB U BUIOB.

. Haznauenue npuBs3ox.

. Ha3HadeHne reoMeTpryecKoro KaIbKyIaTopa.

. Haznauenwue cnenuduxanin. O0beKTh criennpuKaiuy.

. YCTpOHCTBO KOHCTPYKTOPCKOM OMOINOTEKH.

. [TapaMeTpsl cTaHAAPTH30BAaHHBIX OOBEKTOB U CITOCOOBI X PEIAKTUPOBAHHS.
10. SIBnsOTCS M IIEMEHTHI IPUKIAAHBIX OMOIHOTEK MapaMeTPUISCKIMU?
11. YcrpoiicTBo 6MOINOTEKH DIIEKTPHYECKUX DJIEMEHTOB.

12. Kakue turmsl nepenad MoxHo npoektrpoBaTh B cucteme KOMITAC 3D.
13. IepeuncnuTh YpOBHU MPOEKTUPOBaHUsL. J[J1s 4ero HeoOX0IMMO pa3onBaTh
Mpo1iecc MPOEKTUPOBAHUS HA YPOBHHU.

14. MaTteMaTHuecKue MOJIENN Ha MUKPO - U MAaKpO YPOBHSIX.

15. Ha3znayeHne S5KBUBAJIEHTHBIX CXEM.

16. Kakue Tumsl Mofiesnieil cymecTByor?

17. CrocoOs1 3aganus moneneii B CAIIP.

18. Tlapamerpuzanus B 3D MoaenupoBaHuH.

19. Oneaxa MIIX neranu 1o ee MoemH.

20. Pa6ora ¢ Bumamu. Ha3BaTs 0COOEHHOCTH.

21. NudopmManmoHHOE, METOIMIECKOE, OPraHH3alMOHHOE, JINHIBUCTUYECKOE,
MaTeMaTHYECKOE U TEXHUIecKoe nmporpammuoe odecriedenue CAIIP.

22. OCHOBHBIE TIOHSTHS U ONPEEICHUS; TEOMETPHIECKUE IPEeoOpa30BaHus B
MAaIIMHHOHN rpaduke.

23. EnyHas MaTpuia npeoOpa3oBaHuil; cHcTeMa aBTOMaTH3UPOBAHHOTO
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IPOEKTUPOBAHUSI.
24. Yem oTiryaeTcst pa3pe3 OT CeUeHUs1?

25. CKOJBKO TUTIOB JOKYMEHTOB BKITIOUaeT B ceOst mporpamMma’?

26. HazoBuTe Bce reoMeTpUIecKre CBOMCTBA TIOCTPOCHUS OTpe3ka?

27. I'ne pacrionaraercs KOMaHAa co3aaTh 00BEKT?

28. Uro Ha3bIBaeTCsl JETANbIO?

29. Yto Ha3bIBAETCS YEPTEKOM ACTaH?

30. Yto Takoe MacuITab n300pakeHus Ha yepTexe?

31. B kakux ciydasx HeoOXOIUMO OTKITFOUUTH KOMAaHIY OKPYIIICHUS ?

32. C noMoImbo Kakoi KOMaHIbl MOYKHO H3MEHUTH CTPYKTYpY (oopmiteHne)
JIOKyMEHTA 4epTex’?

33. C moMouIpo Kakoi MaHeIn yCTaHABIMBAIOT Pa3Mephl?

34. Kax BBIIOJTHATH 0003HAYCHHE TOJIIMHBI ACTATH Ha YepTexe?

35. Kakue pa3Mepsl yCTaHaBIMBAIOTCS HA YePTEKaX U YTO OHU XapaKTEpU3YIOT?
36. last 9ero Hy>KHbI CTUJIN JTHHUH?

37. CKOJIBKO JIMHHUI YepTexka BKIF0YAET B ce0s CTAaHIaPT U Kakue?

38. Ha3zoBute Bce CBOHCTBA BEIJETICHIS 00BEKTOB Ha H300pakeHHn?

39. Kak ynanuts 00beKT(bI)?

40. Kak xonupoBaTh 00beKT(bl1)?

41. C noMonipro Kakoif KOMaH/IbI MOKHO 3€pKaJIbHO 0TOOPA3UTh H300pakeHue?
42. JIns 4ero HyxHa IaHEIb PACHIMPEHHBIX KOMaH[?

43, OcHoBHAs HAaAMKCh, KaK €€ 3aIOIHsII0T?

44, Yt0 Ha3bIBACTCS TOTOTHUATEIBHBIM (popMaTom?

45. TloctpoeHue napajuienbHOTro, MEPIEHANKYISIPHOTO OTpe3Ka?

46. Yro Taxoe popmat?
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47. Ilocnenyromye JIUCTh, KaK HX YCTAaHOBUTH B Iporpamme?

48. CpoiicTBa IOCTPOEHUS OKPYKHOCTH?

49. Certka, Ui 4eTO OHA HY)KHA U KaK €€ BKIIOYUTH B Iporpamme?

50. Yo Takoe KOHLIEHTPHUUECKUE OKPYKHOCTH?

51. Yo Takoe ciioxkxHOE OoTBEepCcTHE?

54. Kax BHecTn n3obpaxenue B Oydep ooMeHa mHpopmarueir?

55. Tlo kakuM NpU3HAKaM MOYKHO Paclo3HaTh NaHENIb PACIIUPEHHBIX KOMaH] B
nporpamme KOMITAC 3D?

56. Uto 03HauaeT KOMaHIa OPUCHTAIVSI B JOKYMEHTE JeTallb 1 cOOpKa?

57. Kak ¢ OMOILBIO MBIIIKA MOKHO IIEPETAIIUTh CUCTEMY B CTOPOHY HAXOAACh B
JIOKYMEHTE JIeTallb WX cOOpKa?

58. Uto Takoe MIIX neranu?

59. Uro Takoe BUI B WH)KEHEPHOI1 rpaduke?

60. Uto Takoe acCOlMaTUBHBIA BUI?

61. Yemy paBHa BbICOTa IIPU(PTA Pa3MEPHBIX 3HAKOB HA YepTexnax?

62. Kyna 3anucsiBaeTcs Macca 1eTanu?

63. Uto Takoe conpsoxeHue?

64. B uém oTiMune MEXIy BHEIIHUM U BHYTPEHHHUM COIPSDKEHUEM?

5.2. Tembl NUCBMEHHBIX PadoT

Jnst cryneHToB 3a04HOM (GOpMBI 00ydeHUst pa3paboTaHbl METOIMYECKUE YKa3aHUs M BapuaHThl 3ananuii S:\Kadenpa TM u
O\CoBpeMeHHBIE METObI MH)KCHEPHOTO POSKTHPOBAHMUS\

5.3. ®oH/ OLICHOYHBIX CPEACTB

. Haznauenue cucremsr KOMITAC 3D

. O6cnyxuBaromue u npoekrupyronue nojacucrems: KOMITAC 3D

. Coco6bl BBOJIA M PEAAKTUPOBAHUS TEOMETPUIECKUX TPUMUTHBOB.

. Crioco0BI cO371aHNs CIIOEB U BUIOB.

. Haznauenue npuBszox.

. Ha3HadeHne reoMeTpHyYeCKOTo KalbKyIaTopa.

. Haznauyenue cienndukaryn. OObEKTHI crienuduKaym.

. YCTpOHCTBO KOHCTPYKTOPCKOM OHOIMOTEKH.

. ITapameTps! cTaHAAPTU30BAHHBIX OOBEKTOB M CIIOCOOBI X PEJAKTHPOBAHHUS.
10. SBnsirorcst U 371€MEHTHI MPUKITAJHBIX OMOINOTEK MapaMeTpUIeCKUMU?

11. YcTpolicTBO OMOIMOTEKH DIISKTPHUYESCKUX DJIEMEHTOB.

12. Kaxue tunsl nepegad MoxHO npoekruposats B cucreme KOMITAC 3D.
13. IlepeuncnuTs YpoBHH NPOEKTUPOBAHU. J{11s 4ero HeoOX0AuMO pa3duBaTh
IpolLecc NPOEKTHPOBAHUS Ha YPOBHH.

14. MaTeMaTHuYeCKUE MOJIENIN HA MUKPO - U MaKpO YPOBHSIX.

15. Ha3HaueHUe SKBUBAJICHTHBIX CXEM.

16. Kakue Tunsl Mofesel CylecTByoT?

17. Cnoco6s1 3ananus moneneii B CAITP.

18. Tlapamerpuzanus B 3D MoaenupoBaHuH.
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19. Ouenka MIIX aeranu no ee MOACIH.

20. Pa6ora ¢ Bunamu. HazBaTe 0COGEHHOCTH.

21. NadopmManmoHHOE, METOIMIECKOE, OPTraHI3aHOHHOE, JIMNHTBICTHIECKOE,
MaTeMaTHYEeCcKOe U TeXHIUecKoe mporpaMMmHoe obecrieuenne CAIIP.

22. OCHOBHBIE MTOHATHUS U OTIPEIeNIeHHS; TeOMETpUIeCKre IPeoOpa3oBaHus B
MAaIIMHHON rpaduKe.

23. Enunas MaTpuna npeoOpa3oBaHuil; CCTEMa aBTOMaTH3HPOBAHHOTO
MPOEKTUPOBAHUSI.

24. Yem oTiuyaeTcs pa3pe3 OT CeueHUsi?

25. CKOJIBKO TUTIOB JOKYMEHTOB BKITIOUaeT B ceOst mporpamMma’?

26. HazoBuTe Bce reOMeTpUIECKHe CBOMCTBA TIOCTPOCHUS OTpe3ka?

27. I'ne pacnionaraercs KOMaHAa co3aaTh 00BEeKT?

28. Uro Ha3bIBaeTCs JETANbIO?

29. Yto Ha3bIBAETCS YEPTEKOM ACTaH?

30. Yto Takoe MacmTab n300pakeHUs Ha yepTexe?

31. B kakux ciydasx HeoOXOIUMO OTKITFOUUTH KOMAaHIY OKPYIIICHUS?

32. C noMoImbo Kakoi KOMaHIbl MOYKHO H3MEHUTH CTPYKTYpY (oopMiteHne)
JIOKyMEHTA YepTEK?

33. C noMouIpio Kakoi maHeIH yCTaHABIMBAIOT Pa3Mephl?

34. Kax BBIIIOJTHATH 0003HAYCHHE TOJIIMHBI ICTATH Ha YepTexne?

35. Kakue pa3Mepsl yCTaHaBIUBAIOTCS HA YEPTEKaX U YTO OHU XapaKTEpU3YIOT?
36. lnst 9ero Hy>XKHbI CTUJIN JTHHUH?

37. CKOJIBKO JIMHHUI YepTexka BKIF0YAET B ce0s CTAaHIAapT U Kakue?

38. Ha3zoBute Bce CBOHCTBA BEIJETICHHUS 00BEKTOB Ha H300pakeHHN?

39. Kak ynanuts 00beKT(bI)?

40. Kak xonupoBaTh 00beKT(bl1)?

41. C noMonipro Kakoif KOMaH/IbI MOKHO 3€pKaIbHO 0TOOPA3UTh H300pakeHue?
42. Jlns 4ero HyxHa IIaHEIb PACHIMPEHHBIX KOMaH[?

43, OcHoBHas HAaAMKCh, KaK €€ 3aIOIHsII0T?

44, Yt0 Ha3bIBACTCSA TOTOIHATEIBHBIM (popMaTom?

45. IloctpoeHue napajuienbHOTr0, NEPIEHANKYIIPHOTO OTpe3Ka?

46. Yro Taxoe popmat?
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47. Ilocnenyromye JIUCTh, KaK HX YCTAaHOBUTH B porpamme?

48. CBoiicTBa IOCTPOEHUS OKPYKHOCTH?

49. Certka, Ui 4eTO OHA HY)KHA U KaK e€ BKIIOYUTH B Iporpamme?

50. Yo Takoe KOHLIEHTPHUUECKUE OKPYKHOCTH?

51. Yo Takoe ciio)xHOE OTBEpCcTHE?

54. Kax BHecTn n3obpaxeHue B Oydep ooMeHa mHpopmarueir?

55. Tlo kakuM NpU3HAKaM MOYKHO Paclo3HaTh NaHENb PACIIMPEHHBIX KOMaH] B
nporpamme KOMITAC 3D?

56. Yto 03HauaeT KOMaH/Ia OPUCHTAIIVSI B JOKYMEHTE JeTallb 1 cOopKa?

57. Kak ¢ HOMOILbIO MBIIIKA MOKHO IIEPETAIIUTh CUCTEMY B CTOPOHY HAXOAACh B
JIOKYMEHTE JIeTasb Wik cOopka?

58. Uro Takoe MIIX neranu?

59. Uro Takoe BUI B HHXKEHEpHOI1 rpaduke?

60. Uto Takoe acCOoIMaTUBHBIA BUI?

61. Yemy paBHa BBICOTa IIPU(PTA Pa3MEPHBIX 3HAKOB HA YepTenax?

62. Kyna 3anucsiBaeTcs Macca 1eTanu?

63. Uto Takoe conpsoxeHue?

64. B uém oTiMune MeXIy BHEIIHUM U BHYTPEHHHUM COIPSDKEHUEM?

5.4. IlepevyeHb BU/IOB OLIEHOYHBIX CPEACTB

J171st KOHTPOJISL OCBOCHHS IUCLMILTMHBI TPEyCMOTPEHA IIPOMEXYTOUHAs ATTECTAIUS — 3a4eT C OLEHKOM, 9k3aMeH. OLeHOuHbIe
CpeICTBa: JUIS 3a4eTa - CIIUCOK KOHTPOJIGHBIX BOIIPOCOB IO TEMaM 3aHATHIT; U1 SK3aMeHa — 3K3aMEHAIIMOHHBII OHMIIeT, KOTOPBIH
COZEPKUT TEOPETHIECKHE BOIPOCH! (IIPOBEPKa KATETOPHHU «3HATHY) U 3a/1auil (IPOBEpKa KATETOPHH «yMETb» U «BIIAJCTHY).

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas 1UTEpaTypa

ABTOPEI, COCTaBUTEIH 3arnaBue, pa3MeIICHIE

W3nmatenscTBO, TOI

Konny-Bo

JI1.1 |Kpacunbaukosa I.A., [ ABTOMaTH3amus uHXeHEepHO-Tpadudeckux pabor. AutoCAD
Camconos B.B., 2000, KOMITAC-TPA®UK 5.5, MiniCAD 5.1: YueOHuKk mist

Tapenxun C.M. BY30B

CII6.: MTutep, 2000
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ABTOPBI, COCTaBUTEITH 3armaBue, pa3MelIeHne WznarensctBo, rox | Kommu-Bo
JI1.2 | JIeBnukwuii B.C. MamuHOCTPOUTENBHOE YEPUEHUE U aBTOMATU3aLMs M.: Beici. mik., 64
BBINOJIHEHUS YepTexeil: YUeOHUK AJIs By30B 2000
JI1.3 | Hopunbckuii roc. CucreMa aBTOMaTHU3UPOBAHHOTO NPOEKTHpoBaHus. Pacuer Hopuisck: HT'UH, 28
HHAYCTP. UH-T; COCT. COEIMHEHUN U MEXaHUYECKUX NTepeaay: METO. yKa3aHHs K 2016
C. A. KopobmoBa, A. | IpakTHUeCKUM 3aHATHAM JUIS CTYICHTOB HAIIPaBICHHUIH
S1. Capadanosa noAroToBkH "TexHoIOTHUeCKrue MAIIMHBI U 000pyaoBaHue",
"HazemHble TPAaHCTIOPTHO-TEXHOJIOTUYECKUE KOMIUIEKCHI"
JI1.4 | bonpmakos B.IT., WmxkenepHas 1 koMnbloTepHas rpaduka. Mznemms ¢ M.: Opaiir, 2016 30
Yaruna A.B. Pe3b00BEIME COETMHEHUAME: pekoMeHnoBaHo YMO BO B
KadecTBe yuel. mocoous s akajeM. OakanaBpuaTta
6.1.2. Jlono/THUTeJILHAS JTUTEepaTypa
ABTOPBI, COCTABUTEITH 3arnaBue, pa3MelIeHIe WznarenbctBo, roa | Kommy-o
JI2.1 |Yexmapes A.A., Wmxenepnas rpaduka: yued. mocodue M.: Knopyc, 2016 10
Ocunos B.K.
JI2.2 | Yexkmapes A.A. CrpaBOYHHK MO0 MAITUHOCTPOUTEIBHOMY YEepPUEHHUIO M.: Beicu. mik., 217
2001
JI2.3 | Kynpssues E. M. KOMIIAC- 3D. [IpoekrupoBaHue B MAIIMHOCTPOECHUH M.: IMK Ilpecc, 1
2009
6.1.3. MeToanyeckue pa3padoTku
ABTOPBI, COCTaBUTEITH 3armaBue, pa3MelleHne WznarensctBo, rox | Kommu-Bo
JI3.1 |Tanmamait IL. T Haueprarensnas reomerpust. mxeHepHas rpaduka. HTEpHET- CII6.: JIans, 2010 15
TecTUpOoBaHUE 0a30BbIX 3HAHUH: pekoMeH10BaHO DI'Y
PocaxpenareHcTBOM B KadecTBe y4el. mocoous
JI3.2 | Yexmape A.A. CrpaBOYHMK 10 MAIIMHOCTPOUTEILHOMY YEPUEHUIO M.: Beicu. nik., 256
2000
JI3.3 [CysopoB C.I',, ManrHOCTpOUTEeIbHOE YepUEHHE B BOIIPOCAX U OTBETAX: M.: 17
Cysoposa H.C. CripaBoYHHK MammHocTpoeHue,
1984
JI3.4 |CysopoB C.T'., MammuHOCTpOuTENFHOE YepUYeHHE B BOTIPOCAX U OTBETaX: M.: 3
Cysoposa H.C. CrpaBoYHHK MamuHocTtpoenue,
1992
JI3.5 |Inyp I'., Kpayze ©. ABTOMAaTU3MPOBAHHOE MPOCKTUPOBAHKUE B MAIIIMHOCTPOCHUH M.: 1
MamuHocTpoeHue,
1988
6.2. [lepeuenn pecypcoB HH(POPMALMOHHO-TETeKOMMYHUKAIMOHHOH ceTn ""UHTepHeT"
31 |T'OCTst ECKA KoncynsranT [Timtoc (Bepeus aist 06pa3oBaTeNbHBIX yapexaeHui)https://www.consultant.ru/about/nc/edu/
32 | Undopmarmonnsie TexHonorun OK u TP IPRbooks. DnekrporHo-0nbmmoTeynas cucreMa www.iprbook
33 | nexrponnas bubmmoteka Anccepranuii PI'B: lorosop Ne60-223/15.04 https:/diss.rsl.ru/
94 | IPRbooks. DnexrponHO-6ubnnoTednas cucteMa www.iprbookshop.ru/
6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust
6.3.1.1 | MS Windows 7 (Homep mumen3uu 62693665 ot 19.11.2013)
6.3.1.2 | MS Office Standard 2013 (Homep mumenzuu 62693665 ot 19.11.2013)
6.3.1.3 | MS Office Standard 2007 (Homep mumensuu 62693665 ot 19.11.2013)
6.3.1.4 | MS Windows XP (Homep nuuensun 62693665 ot 19.11.2013)
6.3.1.5| ABBYY FineReader 10 (Homep aumnensuu 94965 ot 25.08.2010)
6.3.1.6 | CorelDraw Graphics Suite X5 (Homep muuensuu 4069593 ot 28.07.2010)
6.3.1.7 | MS Office Standard 2010 (Homep mumen3zuu 62693665 ot 19.11.2013)
6.3.1.8 | Kommac-3D v12 (Homep munensnonsoro cornamenns Kx-10-01126)
6.3.1.9 | Korcynsrant Ilmroc (Bepcns Uit 00pa30BaTENbHBIX YIPEKICHHN )
6.3.2 Ilepeyenb HHGOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Onexrponnas bubmunoteka Juccepramuii PI'b: JloroBop Ne60-223/15.04 https://diss.rsl.ru/
6.3.2.2 | IPRbooks. DnexkrporHo-0ubanoTeuHas cucrema www.iprbookshop.ru/




| 6.3.2.3 | KoncynsranT [Tnroc (Bepcust st 00pa3oBaTenbHBIX yapexaeHuii)https://www.consultant.ru/about/nc/edu/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIMIIJIMHBI (MOAY JIA)

7.1 | Y4ueOHbIe ayAUTOPUH VTS TIPOBEICHHUS JICKIIH;

7.2 | YyeOHble ayAUTOPUH ISl IPAKTUIECKUX (CEMUHAPCKHX) 3aHSATHIA;

7.3 | YuebHasa ayquTopHs AT TPYHIIOBBIX U HHAUBHIYAIbHBIX KOHCYNBTALUH, CaMOCTOSTENbHOM paboTHI; TEKyIero KOHTPOJIS
U IIPOMEXKYTOYHOM aTTeCTaluH;

7.4 | YueOHast ayauTopusl U NpOBEeIeHNS IPaKTHYecKuX padoT Ned20

7.5 | Buneonpoexrop Toshiba TDP-T350

7.6 | DKpaH ¢ 3IEKTPOIPUBOIOM

7.7 | llepconansusrit komnbiotep oducHb Think Cen-tre M70e — 1 mT.;

7.8 | [TepconanbHsIit komnbioTep oducubrd Think Cen-tre M71e — 10 mmT.;

7.9 | Monurop 19,0 LCD Think Vision — 11 1.

8. METOANYECKHUE YKA3ZAHUWSA JJISA OBYYAIOIIUXCSH IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

TonHbIif IepeYeHbh METOJMYCCKUX TOCOOHH TS IPAKTHYECKUX PAOOT M CaMOCTOSTENBHON pabOThI PACIIONOKEH Ha
S:\Kagenpa TM n O\lHpOpMaLIMOHHBIC TEXHOJIOTHHU ONBITHO-KOHCTPYKTOPCKUX U MPOEKTHBIX paboT\YueOHOe mocooue
Ipakrraeckne padotsr MTOK

J11s1 ycrenmHoro 0CBOCHUsI yueOHOro MaTepualia CTYJCHTY He0OX0IUMO SICHO IIOHMMATh 3HAYMMOCTh U MECTO IHMCIUIUIUHEI B €T0
Mpo¢eCCHOHATBHON MOJITOTOBKE U aKTUBHO YU4AaCTBOBATh BO BCEX BUAAX ydeOHOTO mporecca. [To muciuruimHe y9eOHbIM TaHOM
MpeaycMOTpEeHa KOHTAKTHASI M CAaMOCTOSITENbHAs paboTa 00yJaroierocs.

KonrtakTHas paboTa BKIIOYAET JCKIMOHHBIC U MIPAKTHYCCKUE 3aHATHS, KOJUICKTHBHBIC U HHAWBUIyaJIbHbIC KOHCYIbTalH. [lepen
Ka’K/IBIM JICKITHOHHBIM M TIPaKTHYECKIM 3aHATHEM CTYACHTY HEOOXOIUMO CaMOCTOSITENIFHO IPOPAa00TATh MPEAbLIYITHI
TEOPETUIECKHN KypC, UCIIOB3Ys KOHCIIEKT JISKIIMH ¥ PEKOMEHIYeMYIO InTepatypy. Ha JTeKIMOHHbBIX 3aHATHIX HE0OOXOIHMMO
BHHMATEJBHO CIIYIIATh MPENOaBaTesIs, TIOAPOOHO U aKKYPATHO BECTU KOHCIICKT, KOTOPBIA JOMOIHSCTCS 1 KOPPEKTUPYETCSI B
MpOILIECcCe CAMOCTOSATEIBHON IPOPA0OTKH MaTepraia. [IpakTuyeckue 3aHATUS IPEAYCMOTPEHBI U (POPMUPOBAHUS YMEHHH
HABBIKOB MTPUMEHEHUS TCOPUH HA TMPAKTUKE, PEIICHHS TUITOBBIX 3a/1a4 MEeXaHUKH. Ha mpakTHaecknx 3aHATHAX HE00X0IUMO
aKTHBHO Y4acTBOBATh B y4eOHOM MpoIiecce, MpH HEOOXO0AUMOCTH 33a1aBaTh BOTPOCHI MPENOIaBaTeIo.

Tekymuii KOHTPOJIb IPOBOJMTCS B BUJEC: ONMPOCA Ha 3aHATHSIX, IPOBEPOYHBIX H KOHTPOJIBHBIX PaOOT IO TeMaM U pasieiam
JTUCHUIUTAHEL. {7151 TOATOTOBKH K MTPOBEPOYHON paboTe He0OX0JMMO MpopadoTaTh TCOPETUICCKII MaTepHal [0 JAHHOMY paseiy
Y TIpaKTU9IecKoe MIPIMEHEeHNE MaTepralia Ha KOHKPETHBIX 3a7adaX. OTBETUTH Ha KOHTPOJIBHBIE BOMPOCHI.

Jnist peanu3anuu caMOCTOSITENbHON pabOThI CO3/AaHbI CICAYIOINE YCIOBUS U IPEIIOCHLUTKH:

1. cTyneHTsl obecreueHbl HHGOPMAIIMOHHBIME pecypcamu B ouonnoreke 3I'Y (yueOHHUKaMU, yIeOHBIMH TTOCOOUAMH, OAHKOM
WH/INBUIYATbHBIX 32/IaHUH);

2. cTyneHTsl obecrieueHbl HHPOPMAIMOHHBIMU pecypcaMu B JOKabHOU ceTh 3['Y (B JIEKTPOHHOM BHU/IE BHICTABIICHO
METOJINYECKOE 00eCIIeYeHNE TUCITUTLINHBI);

3. CTYIEeHT IMEeT BO3MOXKHOCTB 3apaHee (C OIepeKeHHEM ) TOATOTOBUTHCS K 3aHSATHIO, OMBITATECS OTBETUTH Ha KOHTPOJIBHBIC
BOTIPOCHI, M OOPATHTHCS 32 MOMOIIIBIO K TPETIOAABATEIIO B CITydae HEOOXOIMMOCTH;

4. pa3paboTaHbl KOHTPOJIUPYIOLINE MATEPUAIIbI B TECTOBOM (hOpME, O3BOIISIOLINE ONIEPATHBHO OLICHUTH YPOBEHD MOTOTOBKH
CTYACHTOB,

5. opraHM30BaHbI SKEHECTHHBIC KOHCYIBTAIINH.

Texymast caMoCTosITeNbHAsI padoTa MO IUCIUIUIMHE HAMPaBJIeHA Ha YIITyOJleHHEe U 3aKpeTuieHNe 3HAHHH CTYICHTa, Ha pa3BUTHE
NPAKTHYECKUX YMCHUI, BKIFOYACT B ce0sl CIeAYIOINE BUABI PabOT: paboTa ¢ JICKIMOHHBIM MaTePHAIOM; OJATOTOBKA K
MPAKTHYECKIM 3aHSATHAM; U3ydCHUE TeM, BEIHECCHHBIX Ha CAMOCTOSATEIBHYIO IIPOPAa0OTKY; MOJTOTOBKA K TECTUPOBAHUIO U
MPOBEPOYHBIM pabOTaM.

OO6si3aTenbHast CAMOCTOSTENbHAs Pab0Ta 00eCceYnBaeT IOATOTOBKY CTYICHTA K TEKYILIUM ayTUTOPHBIM 3aHITUSAM. Pe3ynbTaThl 3TON
TOJTOTOBKH MPOSIBIISIFOTCS B AKTUBHOCTH CTYICHTA Ha 3aHSTHSAX, BBIOJHEHHN KOHTPOJBHBIX paboT, TECTOBBIX 3aTaHUI U JPYTHX
(hopM TeKyIero KOHTPOJIsL. baiuibl, moydeHHbIe CTYJICHTOM IO Pe3ylIbTaTaM ayIuTOPHON paOoThl, POPMUPYIOT OIICHKY TEKYyIIeH
YCIEBaEMOCTH CTYJICHTA 110 IUCIHILINHE.

JlononHUTENbHAs CAMOCTOSITEIbHAS paboTa (yyacTHe B HAYJHBIX CTYICHYCCKUX KOH(PEPEHUIUIX U OJMMIHAIaX; HAIIUCAHUE
pedepaTta 1o 3a1aHHON TeMe) HalpaBJicHA Ha YIIIyOJICHHE U 3aKpeIUICHUE 3HAHUI CTYICHTa, Pa3BUTHE aHATUTHICCKAX HABBIKOB IO
yaeOHOH nuctmiuinHe. [ToiBeieHre UTOTOB U OIIEHKA PE3YIIBTATOB TAKUX (POPM CaMOCTOSTENBHOM pabOTHI OCYIECTBIISIETCS BO
BpeMsI KOHTAKTHBIX YaCOB C [PEMOoiaBaTeneM. bauibl, MoIydeHHBIC [0 ITUM BUaM paboThl, POPMHUPYIOT OLICHKY CTYACHTA U
YUUTHIBAKOTCS TIPH UTOTOBOW aTTECTALUH MO KypCy.

[TpomexxyTouHas aTTecTalys o JTUCIUIUINHE dKk3aMeH). [I0roToBKa K MpOMEKyTOYHOH aTTeCTaIlMK BKIIOYAET MPOPadOTKY
TEOPETUIECKOTO MaTepralia, OTBETHl HA KOHTPOJIBHBIE BOIPOCKI, Pa300p M CaMOCTOSATENFHOE PEllICHHEe TUITOBBIX 3a7[ad pacueToB .
Bomnpocsl, BO3HUKAOIIKE BO BPeMsi HOATOTOBKH, MOXKHO BBLICHHTH Ha KOHCYJIBTAIMH TIEPE IK3aMCHOM.




