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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1

B pesynpraTe ocBOCHMS yUeOHOH NUCIUIUIMHBI 00yYarOMIUIACS OKEH yMETh:

1.2

- BBITIOJIHATH Ipaq)nqecxne 1/13o6pa>1<eH1/151 TCXHUYCCKOIO 060pyI[OBaHI/IH, TCXHUYCCKHUX CHUCTCM.

1.3

Brnanets nmpuemamu paboTsl B iByxMepHoM npoctpaHcTBe KOMITAC-I'PA®UK u NanoCAD;

1.4

- BBHITIOJIHATH MOJICIU Pa3INYHOM CI0KHOCTH U KOH(UTYpaluu B TpexmepHoM npoctpancTBe Kommac-3D n NanoCAD;

1.5

- CTPOUTH ruoKue MOJECIH, IPOCTPAHCTBEHHBIC KPHUBBIC, KOHCTPYKTHBHBIC 3JICMCHTEI HS,ZlCHHﬁ;

1.6

- BBITIOJIHATH aCCOUUATUBHBIC YEPTEIKU U3 MOﬂeHeﬁ, MPOCTABJIATH PA3MEPHI;

1.7

- paboTaTh ¢ OHOTHOTEKAMH.

1.8

3HATh:

1.9

- IpUEeMBI PabOTHI B IByXMEpHOM U TpexmepHoM npocTpaHcTBe Kommac-3D n NanoCAD;

1.10

- BOBMO>XHOCTH IIPUKITaTHBIX 6I/I6J'II/IOT€K;

1.11

- IOCJIEA0BATCIIBHOCTD CO3AaHUA C60pKI/I u C60p0‘{HLIX qepTexceﬁ;

1.12

- mpaBuiIa 0QOPMIICHUS U YTEHHUsI KOHCTPYKTOPCKOM U TeXHOIOTUUECKOH JOKYMEHTAIIH;

1.13

- TpeOoBaHHA TOCYIAPCTBEHHBIX CTaHAapTOB ENuHON cucTeMsl KOHCTpyKTOpckor moxymenTarmu (ECK]T).

2. MECTO JUCHUATITMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

[ux (pasgen) OIT:

|151.0

21

TpedoBaHuA K MpeIBAPUTEILHOMN MOATOTOBKE 00yYaIOIIErocsi:

2.1.1

HHdopManoHHbIE TEXHOJIOTUU

2.1.2

Wmxenepnas rpapuka

2.2

JucuuniauHbl (MOAYJIH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHUE JAHHOM TUCHUILINHBI (MO1YJ) HE00X0AMMO KaK
npeAliecTBYIOLIEE:

221

WHdopManinoHHbIe TEXHOJIIOTHH B YIIPABICHUHN IIEPCOHATIOM

222

JloKyMeHTaMoOHHOE 00eCTIedeHIe YIPaBICHHS IIePCOHATIOM

223

TexHomornueckas (HpOGKTHO-TGXHOJ'I OFI/I‘IGCKaﬂ) IMpaKTUKa

224

VYrpapieHue mpoeKTaMu

225

HpOCKTHpOBaHI/Ie OCCIUIOTHBIX armnapaToB

2.2.6

METOHLI KOMIBIOTEPHOI'O MPOCKTUPOBAHNSA CUCTEM BOAONOJIB30BaAHUA

3. KOMIIETEHIIMH OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUTIINHbI

(MOIYJIST)

YK-2: CnocodeH onpenejsiTb KPyr 3aia4 B paMKaXx MOCTaBJIEHHO LeJM U BbIOMPATh ONTHUMAJIbHbIE CIIOCO0ObI HX pelleHusl,

HCXO0as U3 )IeﬁCTBleIIIl/IX NMPaBOBbLIX HOPM, UMEKOIIIUXCSA PECYPCOB 1 OFpaHI/l‘IEHl/Iﬁ

3HaTh:

VYposens | | Hanboee COBEPIICHHBIE TEXHOIOTHHU PEIICHUS TOCTABICHHBIX 33/1a4, HCXOAS U3 JEHCTBYIOIIIX IPAaBOBBIX HOPM,
HMEIOLIUXCS PECYPCOB U OTpaHUYEHHH

VYpoBeHs 2 | HEOOXOUMBIE I OCYLIECTBICHHS TPO(YECCHOHATBHOMN JEeATENEHOCTH IIPABOBBIC HOPMBI M METOAOJIOTHYECKHE
OCHOBBI IIPUHSATHS YIPABICHIECKOTO PEIICHHS

VYpoBeHb 3 | METOIUKY BEIOOPA ONTHMAJIBHBIX CIIOCOOOB TOCTHKEHHS IOCTABICHHON IIEJTH MCXOSI N3 ISHCTBYIOIINX MTPABOBBIX
HOPM, HMEIOIIUXCS PECYPCOB U OTPAaHUICHUH

Ymern:

VYpoBeHb | | ocymIeCTBIATh KPUTHUESCKUH aHATNU3 ¥ CHHTE3 HH(POPMALUH, TIOTYyIeHHOH U3 Pa3HbIX HCTOYHUKOB, IPUMEHSSA
CHCTEMHBIH MOAXON I JOCTHKEHUS TOCTABIEHHON €M, UCXOAS U3 JEHCTBYIOIMX NPaBOBBIX HOPM, HUMEIOLIHXCS
pecypcoB U OrpaHUYCHHHA

VYpoBeHb 2 | YETKO OMHCATh COCTaB M CTPYKTYPY TpeOyeMBIX JaHHBIX [UIS ONITHUMH3AIMN CIIOCOO0B PEIIeHHs 3a/1a9, HCXOMS 13
JEUCTBYIOIIIX MPAaBOBBIX HOPM, HMEIOIIIXCS PECYPCOB M OTPaHHYCHHUH

VYpoBeHb 3 | 000CHOBBIBATH ONITUMANIBHBIC CIIOCOOBI PEIICHHUS 3a/1a4 B PaMKaX [TOCTABICHHON e UCXOS U3 IEHCTBYIOINX
MPaBOBBIX HOPM, UMEIOIIXCS PECYPCOB U OrPaHUUYEHUH

Buagers:

VYposenb | | MeTonamu peanu3aliy 3a1a4 B 30HE CBOEH OTBETCTBEHHOCTH € yUETOM UMEIOIUXCS PECYPCOB U OTPaHUUEHUI],
JEHCTBYIOIINX MPABOBBIX HOPM, TIPH HEOOXOANMOCTH KOPPEKTHPYS CIIOCOOBI peIIeHHs 3a1a4

YpoBeHb 2 | TEXHOJIOTHEH IPHHATHS PEIICHUH IS TOCTH)KEHHS TIOCTaBJICHHOHN [IeNH, yIUTHIBAs HIMEIOIIHE TIPABOBEIC HOPMHI,
pecypchl K OTpaHUYCHUS

VYposens 3 | HaBBIKaMU 3((EKTUBHOTO BHINOIHEHHS CBOMX (DYHKIUI B MEXKKYIBTYpPHOU Cpelie; Coco0aMU ITOCTPOSHHS

KOMMyHI/IKaI_II/Iﬁ B KOJIJICKTUBE C YYE€TOM COLIMATIBHBIX, STHHYCCKHUX, KOH(i)CCCI/IOHaJ'ILHBIX H KYJbTYPHBIX pa3nnqm"1
T peHICHUA 3aJa9 MCKIIMIHOCTHOTO U MCXKKYJIBTYPHOI'O BBaPIMOZ[eﬁCTBHSI




VK-1: CniocodeH ocymiecTBJIATh NOUCK, KPUTHYECKHUI aHAIN3 M CUHTe3 HH(popMauK, NPUMEHATh CUCTeMHbII HOAXO0 1JIst

peuaieHus NOCTAaBJICHHBIX 3a/1a4

3HaThb:

VYpoBeHs | | MPUHOMIBI ¥ METOABI OMCKA, aHAJIM3A M CHHTE3a HH(OPMAITIH, TPUMEHAS CUCTEMHBIH TTOIXOM VIS PEIICHHS
MIOCTABJIEHHBIX 337144

VYpoBeHb 2 | MHCTpYMEHTapHii OMCKa aHATUTHYECKON HH(OpPManuy, MPUMEHSST CHCTEMHBIH ITOAXO0J ISl PEIICHUS
npoecCHOHAIbHBIX 3a/1a4

VYpoBeHb 3 | SMITMPUYECKHI YPOBEHb MOMCKA, KPUTHUESCKOTO aHAM3a M CHHTE3a HH()OPMAINH, JUTS PEIICHHNS TOCTaBICHHBIX
3amadq

Ymern:

VYpoBeHb | | KPUTHUECKH OIICHUBATH HAAEKHOCTH ICTOYHUKOB HH(OPMAIINH, OCYIIECTBIIATH €€ PAHKUPOBAHHUE IS
(opmupoBaHus HHGOPMALMOHHOI 0a3bl AHATUTUYECKUX UCCIIC0BAHNH B LISIISIX MOBBILIEHHS 3Q()EKTUBHOCTH
po()eCcCHOHATIBHOM AESTEIBHOCTH

VYpoBeHb 2 | OCYHIECTBIIATH OMCK, KPUTHYECKHUH aHAIN3 W CHHTE3 HH(OPMAIIUH, IPUMEHSS CHCTEMHBIH ITOJIXO/T IS PEIICHHS
MTOCTABJICHHBIX 33144

VYpoBeHs 3 | aHAMH3UPOBATH NPOOIEMHBIE CUTYyallUH KaK CUCTEMY, BBISIBIISISL €€ COCTABIISIOIINE U CBA3U MEXIY HUMH

Buagers:

YpoBenb | | CIIOCOOHOCTBIO aHAM3UPOBATH 3a]1a4y, BBIIEISS €€ 0a30BbIe COCTABIISIIONINE, IPUMEHSISI CHCTEMHBIH TTOIXOT

VYpoBeHs 2 | HAy9HOH METOAMKOH 3P (PEKTHBHOCTH TONCKA M CHHTE3a HH(OPMAINH, TPUMEHSSI CHCTEMHBIH MTOIXO JUTS PEIICHUS
MIOCTABJIEHHBIX 337144

VYpoBeHb 3 | HaBBIKAMU JUATHOCTUKU IOUCKA M KPUTHUYECKOTO aHATIM3a U CHHTe3a HH(OPMAIUHY, IPUMEHSS CUCTEMHBIN ITOIX0A
JUISL pELlIeHNs] TOCTABIEHHBIX 3a/1a4

B pesyabTate ocBoeHUsI AMCUMIIJIMHBI (MOAYJIfA) 00y4aIOLIUIICA J0JKEH

3.1|3uaTh:

3.2| Ymern:

3.3|Buagern:

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI (MOAYJIST)

Kon
3aHATHUS

HaunmeHoBaHuUe pa3iesioB U TeM /BH]
3aHsATHS/

Cemectp
/ Kype

Yacos

Komneren-
UK

Jlutepatypa

Hnrte
PAKT.

IIpumeuyanue

Pa3znea 1. 1. KomnbloTepHas rpaduka B
Kommnac 2D u 3D

1.1

Lenu n 3apaun kypca. OcHOBHast
TepMuHonorus. Kpatkas uctopuueckas
cnpaBka. PactpoBas u BEKTOpHOI
rpaduka. /JIex/

J1.1
JI1.2J12.1
J2.2J12.3
J12.4J13.1

1.2

OcHoBbI paboThl ¢ cuctemont «Kommacy.
®parMeHTH H300paXKESHUH 1
pa3mepsr /J1ab/

1.3

Hasnauenne oCHOBHBIX IaHeNCH
HUHCTPYMEHTOB. OCHOBHBIE KOMaH/IbI
TIOCTPOCHUS U PEeIaKTUPOBAHUS
geprexa /Cp/

1,65

1.4

CucTeMbl aBTOMaTH3UPOBAHHOTO
npoextupoBanus. CAD-
npoekTupoBanue /JIex/

1.5

ITocTpoeHne KacaTebHBIX JIMHUIA,
conpspxernit /J1ab/

1.6

OuepTaHus TEXHUIECKHUX (HOpM.
Comnpsoxenust /Cp/

1.7

WH(opMalmOHHOE MOJICTUPOBAHNE
usaenuii /Jlex/

1.8

Crangaptel ECK/I. ®opmaTs! yeprexei,
OCHOBHAs HaJIIMCh, MACIITAObI, TUHUI
yeptexa. /J1ab/

1.9

Onexrponnbie qokymeHTsl ECK] /Cp/

1.10

Tpexmeproe MozenupoBanue. OCHOBHbIE
noustua. Oomue ceenenus. /Jlex/

TekcTOBEIN U TAONUIHBIHN (QYHKITHOHAN B
Kommac 3D /J1a6/




1.12

CBolicTBa 0OBEKTOB M OTYECTHI B
Kommac /Cp/

1.13

PaGora ¢ epeMeHHBIMH 1
mapamerpu3anus B CAIIP /Jlex/

Hcnonp30BaHne MEHeKepa OHOINOTEK B
Kommac. /JT1a6/

Cosnanue 3D-monenu c60pouHOro
coeaunenus /Cp/

TBepaoTenbHOE U MOBEPXHOCTHOE
MojienTupoBaHue. THIbl Mozenel. DTarbl
MonenupoBanus. /JIex/

JHeranupoBanue cOOPOYHOrO H3/IEHS B
CAIIP Kommnac. /J1a6/

1.18

Brmonnenue C60pO‘IHLIX qepTe)Keﬁ 10
3D-cbopre /Cp/

1.19

MMnopT 1 9KCHOpT TOKYMEHTOB.
CoBmectHas paborta /JIex/

1.20

Co3zaHue 0T4eTOB 110 COOPOYHBIM
ennauaM /J1a6/

1.21

CpezcTBa penieHust IPUKIaIHbIX 3334 B
CAIIP Kommac 3D /JIex/

1.22

M3mepenue u pacuer MLIX B
CAIIP /J1a6/

1.23

Co3znaHue acCOMaTHBHBIX BHIOB,
paspe3oB, ceuenuii mo 3D-moxenu /Cp/

1.24

/BKP/

2,35

J1.1J11.2

Pazgen 2. 2. KomnblorepHas rpaguka B
NanoCAD

2.1

Kiaccuueckuiit NanoCAD. Crioco6s1
BBOJa KoMaH 1 cucteMbl NanoCAD.
Hactpotika rpadudeckoro penakropa
NanoCAD. I'pahuueckre IpUMUTUBEI
NanoCAD. Hacrpoiika napameTpoB
tekcra /J1ab/

2.2

®dparMeHThl U300PaKESHUH U pasMepsl B
NanoCAD /Cp/

23

ITocTpoeHne U30METPUUECKUX
nipoexiuii /J1a6/

24

Cnnatiael. M3omuaun. [Tonunuanm u
MynbTIIIHAN /Cp/

2.5

OuepTaHus TEXHUIECKHUX (HOpM.
IlocTpoeHue conpsikeHuil B
NanoCAD /J1a6/

2.6

Paspessl u ceuenust B NanoCAD /Cp/

2.7

OO11re CBeIEHNs O MApaMETPUYECKHX
U300pakeHUAX. 3aaHie TCOMETPUIECKHIX
3aBUCHMOCTEH. 3aaHue Pa3sMEePHBIX
3aBucumocreii /J1ab/

2.8

Coemunenus pazbemubie /Cp/

2.9

TpexmepHOE MOIEIMPOBAHKE B
NanoCAD /J1a6/

2.10

[omyuenne n3o0pakeHUH
ACCOIMATUBHBIX BUJIOB, Pa3pe30B U
ceyeHnii Ha ocHoBe 3D Monmenu
obnexra /J1ab/

2.11

[Mapamerpuaeckas monens /Cp/

5. OHEHOYHBIE CPEJICTBA

5.1. KouTposabHble BONPOCHI M 32JaHUS

KonTponbsHbIe BOIIPOCH




. Onpenenenue KOMIOBIOTEPHOI rpauKu. DTanbl pa3sBUTHS KOMIBIOTEPHOI rpaduk.
. Buapl KoMIbIOTepHO# rpaduKH.

. Ha3HaueHne xoMIbIoTepHON TpaduKy.

. Obmue cBeeHns 0 CHCTEMAaxX aBTOMaTH3MPOBaHHOTO npoektupoBanus (CAIIP).
. NaopmariionHast MOAEb U3/1ENHsL.

. Cucrema TpexMepHoro MojenupoBanus «Kommacy.

. Texan4eckoe obecrieueHne KOMITBIOTEPHOH rpaduKu.

. Knmaccudukanms TexHHIeCKuX CpeacTs.

. ITapamerpuzanus B Komnac.

10. CBs13u 1 OrpaHu4eHusl.

11. OcHOBHBIC KOHCTPYKTOPCKHE JOKYMEHTHI B Kommac.

12. MoaenupoBaHue pa3beMHBIX COSAMHEHHN.

13. Coopxka u cOopouHblit yepTex B Kommac.

14. AccouuaTuBHbIE BUIbL, pa3pe3bl, CEUECHUSI.

15. PaGora ¢ TEKCTOM M TaOIHIlaMH.

16. CoiicTBa 00bexTOB B Komnac.

17. O6mmue cBeneHns u npreMs! padotsl B NanoCAD.

O 002N Nk~ W —

KonrtposnpHsie 3a1anus

1. JInanm, ¢pparMeHTs YepTexeil 1 pa3Mepshl.

2. ITepeceueHne MOBEPXHOCTEH MIOCKOCTHIO.

3. Ouepranus TexHuueckux hopm. ConpsKeHHs..

4. I3mMepeHme 1 pacdyeT Macco-IIeHTPOBOYHBIX XapaKTEPUCTHK TeEIl.

5. IlocTpoerne HOBOM mapameTpudeckoit Moaenn. [IpeodpazoBanre 0OBITHON MOJIETH B ITapaMeTpudeckyto. [Ipeodpa3zoBanne
HnapaMeTpHUECKOH MOJIENU B OOBIUHYIO.

6. Mcnonp3oBaHKe TEKCTOBOIO MPOIIECCOpa.

7. Menemxkep 6ubimorek. Pabora ¢ 6ubmmorekamu gpparmeHToB. Pabota ¢ 6ubiamorekamMu Moene.

8. Cozpmanue 3-D mozenu cO60pOIHOrO COSTUHEHHS.

9. CoznaHue accoLMaTHBHBIX BUJIOB, pa3pe3oB no 3-D moxenu.

10. Co3ganue TOMOTHATEIBHBIX KOHCTPYKTUBHBIX 3JIeMeHTOB. OTcedeHue yacTn m3nenust. O6omouka. MaccuB 31eMEHTOB.
3epKaJlbHOE KOITUPOBAHUE.

11. Co3nanue ceueHuil, BBIHOCHBIX 3JIEMEHTOB, JOMOIHUTENBHBIX BUAOB, aKCOHOMETPUIECKUX MPOEKIIUH.

12. IlpocTpaHcTBEHHBIE KpUBBIE U ToBepXHOCTH. Crinpanu. CrinaitHel u 1oMansle. [ToBepxHOoCTH.

13. Co3naHne KHHEMaTHIECKHX 31eMeHTOoB. [locTpoerne neraneii «I1aTpy6ox», «3MeeBUK».

14. Coznanue 3 /1 Momenu o ee IIOCKOMY 4epTexKy.

15. Co3nanue 3/ mogenu peanbHOro (MaTepuagbHOIO) OOBEKTA.

16. Co3ganme JucTa crenupuKaIim.

5.2. Tembl NHCBMEHHBIX PadoT

5.3. OueHo4HbIe cpeacTBA

TGCTLI, 3aJaHusA, KOHTPOJIbHBIC pa6OTI>I

5.4. IlepeyeHb BU/I0B OLIEHOYHBIX CPEACTB

TCCTLI, 3aJaHusA, KOHTPOJIbHBIC pa6OTI>I

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas iutepaTypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOpBI, COCTaBUTENTH 3arnaBue W3narenbcTBO, rof,

JI1.1 |Bacuuckwuii B. T".,
XKepnakos A. I1.,
Kpsuikos M. 1O.

KommsrorepHas rpaduxa [DnexkrponHslit pecype MI'PU]:
yueOHOe mocobue

M.: MI'PU-PITPYVY, 2018

JI1.2 |Huxynun E. A. KommeroTepras rpaduka. Mopmenu 1 anropuT™MeL: yaeOHOe

rocobue

Cankr-IlerepOypr: Jlans, 2018

6.1.2. JlonoIHUTeIbHAS JIUTEPATypa

3arnaBue

ABTOpBI, COCTaBUTEIU

W3narenbcTBO, rof

JI2.1 |Yekmapes A. A. WmxenepHas rpaduka: yueOHUK M.: Beicias mkomna, 2000
JI2.2 | YekmapeB A. A., Haueprarenbnas reomerpus. MHxeHepHas U MalllMHHAs M.: Beicias mkoina, 2001
Bepxosckuii A. B., rpaduka: yaeOHUK
ITy3ukoB A. A.
JI2.3 |Yekmapes A. A. WmxenepHas rpapuka: yaeOHUK M.: Beicmas mikomna, 2007
JI2.4 |Yexkmapes A.A.. NmxenepHas rpapuka: CipaBOYHbIE MaTEPHAITBI M.: Brnanoc, 2002

Ocunos B.K.




6.1.3. MeTtoauueckune pa3padoTkn

ABTOpBI, COCTaBUTENU 3arnaBue W3narenbcTBO, rof,

JI3.1 [Pebpux b. M., HmxeHepHO-Teoornueckas rpauka: yaeOHuK M.: Henpa, 1991
Cupotkun H. B.,
Kanuunues B. H.

6.3.1 IlepevyeHsb NpOrpaMMHOro odecrevyeHust

6.3.1.1 [ Windows 10

6.3.1.2 | Komnac-3D Bepcuu [IpoekTrpoBaHKe U3ACTHHA, KOHCTPYKIMHI WM 3JaHUH JIIOOOH CIOXKHOCTH. Peanu3arus ot uaen —
vli8uvl9 k 3D-mozpenu, ot 3D-Mozenu — K JOKyMEHTAllUU, K H3TOTOBJICHHUIO UM CTPOUTEIILCTBY.
Bo03MOXXHOCTH HCHONIB30BAaTh CAMBIE COBPEMEHHBIE METOANKH ITPOSKTHPOBAHUS TIPU
KOJUICKTUBHOI padore.

8. METOAMYECKHUE YKA3AHMS JJI51 OBYYAOIINXCSI IO OCBOEHUIO JMCLIUILINHBI (MO YJIST)




