MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.04

(undexc oucyuniumvl)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI

KOMHLIOTepHOC MOJCIHUPOBAHUC B MAIIKMHOCTPOCHHUHA

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HANPABJICHUIO TIOJITOTOBKH
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeYeHNE MAIIMHOCTPOUTEIIBHBIX TIPOU3BOJICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TeXHOIOTHsI MAITUHOCTPOCHUS

dopma o0ydeHHUs: OUHAs
I'ox mabopa: 2021
Oomras TpymoeMkocTb: 3 3ET

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO ceMeCTPpamM

CemecTp 5

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexun 18 18
JlaboparopHble
ITpakTHueckue 52 52
PykoB0/ICTBO: KypcoBbie paboThI (rpoekThi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 70,25 70,25
CamocTosTenpHas pabora 37,75 37,75
KoHnTpons
Hroro 108 108




Pabouyto mporpammy coctaBui(u):
JIOIEHT, K.T.H. A.A. Ko3JioB

(OondcHocmy, yueroe 3eanue, cmenensb, Pamunus 1.0.)

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OTcyTCTBYET

Penensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HAIpaBJICHUSI IOATOTOBKU 15.03.05 KOHCTPYKTOPCKO-TEXHOJOTUYECKOE ObecreyeHue
MAaITMHOCTPOUTENBHBIX IPOU3BOACTB

Cpok peiicTBus pado4eil NporpaMMspl AMCOMIIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«O06opynoBaHue U TEXHOJOTUU MAIIMHOCTPOUTEIHLHOTO MTPOU3BOJICTBAY

(mpotokon 3acemanus N 1 ot «31 » asrycra 2020T.).

AOKYMEHT MOArmMcAH
SNEKTPOHHOW NOAMNNCLIO

CepTtndukat: 01IEBF9AE0042AFACBF4C85985C8EOBAO90
Bnageneu;: JlornHoe Hukonan KOpbeBuny
Hencteutenen: ¢ 03.11.2022 go 03.11.2023




1. Ilean ocBOEHUN TUCHUILIHHDBI
Ilens oCBOCHMS AMCIUIUIMHBI — (OPMUPOBAHUE y CTYACHTAa KOMIETEHIIUNA MOCTPOSHUS U
aHaJgM3a MaTeMaTHYEeCKUX MOJIEJCH, HCCIEYyeMbIX U MPOEKTUPYEMBIX TEXHHUYECKUX CHCTEM, U
TEXHOJIOTHYECKUX TIPOIECCOB, MPOBEACHHUS BHUPTYAJIBHOTO BBIUYMCIUTEIHHOTO SKCIIEPUMEHTAa Ha

COBPEMEHHOM yPOBHE.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
Nmxenepnas rpaduka, Ocuosbr CAIIP.

B pPE3YyIbTAaTC U3YUCHUSA HaHHOﬁ JUCHUITIIMHBI HpI/IO6p€TaI-OTCH 3HaHUA, YMCHHS W HABLIKH,

KOTOPBIC H€O6XOIII/IMI)I B I[aJII)HCf/'IHIeM npu MU3Yy4YCHHUU JUCHHUITINH
TCXHOJIOI'MYCCKUX
MalIMHOCTPOCHUA,

MPOEKTUPOBAHUE
Texuomorus

MPOIECCOB,
ABTOMAaTH3aug

ABTOMaTH3UPOBAHHOE
OCHOBBI  TEXHOJIOTMM  MAaIIUHOCTPOEHUS,
TEXHOJIOTMYECKUX  IPOLECCOB B

MalllMHOCTPOCHUH, HpOGKTHpOBaHI/Ie MalTHHOCTPOUTECIIbHOI'O IIPOU3BOACTBA.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropsl Ilnanupyemble pe3yabTaThbl 00y4eHHs
KOHTPOJINpyeMble AOCTHKEHUSI
KOMIIETEeHI[UH KOMIeTeHIUI
Cnocobexn [IK-3.1. OcyuiecTBasier 3HaTh: OCHOBHBIE  METOJbl  MOCTPOCHUS
OCYIIECTBIISTh 00paboTKy JTaHHBIX Mozened O0OBEKTOB  MAaIIMHOCTPOUTEITBHBIX
ABTOMATU3UPOBAHHOE | OOBEKTHBHOTO KOHTPOIS | MPOU3BOCTB, c MCIIO0JIb30BAHUEM
MIPOEKTUPOBAHHUE cucreMsl cOopa, CTaHJAPTHBIX MaKeTOB " CpEeJICTB
TEXHOJIOTHYECKUX 00paboTku, aBTOMAaTU3HPOBAHHOIO MIPOEKTUPOBAHUS,
MIPOIIECCOB OTOOpaKEHHS U OCHOBHBIE TIOJIOKEHUS METO/Ja KOHEUYHBIX
W3TOTOBJICHUS apXUBUPOBAHUS AJIEMEHTOB, YHUCJIEHHBIX METOJIOB PEIICHUS
Jieraneu u3 uH(popmauu oo JudepeHIMaTbHBIX ypaBHEHUIN
pa3IMYHBIX oOBeKTax ams YMeTh: HCHONBb30BaTh AITOPUTMHUYECKOE U
KOHCTPYKITMOHHBIX BBISIBIICHUSI IPUYUH MporpaMMHOe 00ecCredeHue Cpe/ICTB U CUCTEM
matepuainos (IIK-3). | Opaka nmpu M3rOTOBICHUH | MAIMHOCTPOUTENBHBIX — TPOM3BOJACTE  IIPH
MalTuHOCTPOUTEIBHBIX MTOCTPOCHUH Mojelei 00BEKTOB
17631 (1707 MaIlIUHOCTPOUTEIbHBIX MIPOU3BO/JICTB,

[1K-3.2. [ToarorasiuBaer
MIPETIOKEHUS TIO
MpEeAYIPEXRACHUIO U
JTUKBHUIALUU Opaka npu
HW3rOTOBIICHUU
MalTuHOCTPOUTEIBHBIX
56631 (S1)05051

[TK-3.3. OcymecTBisier
BHECCHUE N3MCHCHUH B
TEXHOJIOTHYECKHE
MPOLIECCHl U3TOTOBJICHUS
MalTuHOCTPOUTEIBHBIX
U3ASTIui 1
JIOKYMEHTAITUIO Ha HUX

TEXHUYECKUX CHUCTEM M MX DJJIEMEHTOB C
UCIIOJIb30BAHUEM KOMIIBIOTEPHOM TEXHUKH,
CO37aBaTh CXEMHBIC MOJIENH (c
COCPENOTOUYEHHBIMH napamMeTpamHu) u
JTUCKpPETHBIE MoOJeIN (C pacmpenenEéHHBIMU
napaMeTpamMM) TEXHHUYECKMX CHUCTEM M HX
AJIEMEHTOB C UCITOJIb30BAHUEM KOMITBIOTEPHOU
TEXHUKH

Bnaners: aciektamMu OCTPOCHUST MOJIETIEN
00BEKTOB MAIIMHOCTPOUTETHHBIX
MIPOM3BOJICTB, TEXHUYECKHX CUCTEM U UX
SJIEMCHTOB C UCIIOJIb30BaHUCM KOMHLIOTepHOﬁ
TEXHHUKH, aCTIEKTAMU [TOCTPOCHHUS
(YHKINOHAIBHBIX MAaTEMAaTHUECKUX MOJIENIEH
TEXHUYECKHUX CHCTEM Pa3HOTO YPOBHS
CJIO’KHOCTH M KOMIUJIEKCHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSITHH Oo0bem, HNuTepakTusb,
Mopnyas (pa3nea)l  y4yeOHoi . Cemectp Banusbl (HamMeHOBaHMe
(yuedoHOM padoTHI) u. u,
padoTbl OLICHOYHOI'0
cpeacTBa)
CamMmocrosTenbHOe . - - -
HBVICHIE W3yyeHne KOHCHEKTOB JICKLU, IMOJIIrOTOBKA K 5 37,75
i MIPaKTHIECKUM paboTam
MaTepHuaa
CxeMHOE 5 4 2 -
MOJICITUPOBaHHUE Teoperndeckrne OCHOBBI MOJICITAPOBAHUS
TEXHUYECKUX CHCTEM | pp ooy CHCTEM C COCPEIOTOUYCHHBIMHI MTapaMeTpaMIL.
Ha MaKpOYpOBHE H 3HAKOMCTBO C HHTEp(EicOM MPOrpaMMHOTO
(multi-body obecrieueHust Uik CXEMHOT'0 MOJICITUPOBAHUSI
simulation)
Tpenunr padotsl ¢ CAE-cuctemoii. 5 4 2 -
BrinonHenue npuMepa nocTpoeHust
Jlexmus 2 p, P p
MaTeMaTHYeCKON MOJIETH U pelIeHHe
YHUCJIEHHBIMU METOAAMH
. OT4eT 0 BBHITOJIHEHUH
[MpakTHyeckoe Kunematndeckuii aHaIN3 TIOCKUX 5 9 18
MPAKTUYIECKOTO 3aJaHH
3aHaTue 1 MeXaHU3MOB Iipy oMoty cucteM CAD Nol
TBepaoTeNbHOE MOJEINPOBAHNE - OTueT 0 BBHIIOITHEHUHT
IIpaktuueckoe P JICITHp 5 11 18
CIIO)KHOTIPO(MITEHOTO PEXKYIIETO HHCTPYMEHTA MPAKTUIECKOTO 3aJaHHs
3aHATHE 2
ripu nomoiu cucrem CAD INe2
IIpoextuposanue TII Mexannuyeckoit 5 5 2 -
Teoperndeckre OCHOBHI BRIYHCITATEEHON
MEXaHHKH:
- Pemienne nmpocThIX 0JTHOMEPHBIX 3aa4
MopnenupoBaHue ¢ p A p A
METO/IOM KOHEUHbIX 3JIEMEHTOB
MCTIONBb30BaHUEM
Jlexmms 3 - DIIeMEHTHI TEOPHUHU YIPYTOCTH B MATPUIHOM
METO/1a KOHEYHBIX
BUIE
PIIEMEHTOB
- HnciieHHOE NHTETPUPOBaHUE
- MeTo1bl pelieHust CUCTEM JIMHEUHBIX
anreOpanvecKkux ypaBHEHUH, TOPOKIEHHbBIE
MKD
IIpaxTnyeckoe PazpaboTka acconnarnsHoro yeprexa 3D- 5 9 18 OTueT 0 BBIIOTHEHUU
3aHsiTHE 3 MOJIEIIH PEXKYILEro HHCTPYMEHTA ITPH TIOMOIIHN PaKTHYECKOTO 33/1aHMs




Mopyab (pa3aean)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHOM padoTHI)

Cemectp

Oo0nbem,

Banasl

HNuTepakTusb,
4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

cuctem CAD

Ne3

IIpaxtuueckoe
3aHsTHe 4

PaspaboTtka mapamerpuueckux 3D-moneneit
TTOIIIATTHIKOB KaYCHHUS TIPU TIOMOIITH CUCTEM
CAD

11

18

OTuyer 0 BBIMOJIHEHUH
MPaKTHYECKOTO 3aIaHus
No4

X apaKkTepUCTUKA
(bYHKIIMOHAIBHBIX U
obecIeYnBarOIINX
OACHCTEM

Jlexus 4

Ocuornrlie 010k CAIIP TII cOopku. broku
YCTaHOBJICHHS TIOCIIEI0BATEILHOCTH COOPKH
mpemus (CE), yenouit codupaemoctu
(CE),HOpM TOYHOCTH COOPOYHON OCHACTKH,
COCTaBa M CTPYKTYPBI COOpOU-HOH Omepanuy 1
napaMeTpoB cOOpoUHOit onepanuu. PaspadboTka
YIPaBJAOLIEH IporpaMMel i ctaHka ¢ YITY
¢ npumenenuem CAIIP (ITporpamma
PowerMill) Odopmienue MapipyTHOH KapThl
TEXHOJIOTHYECKOTO Mpoliecca ¢ IPUMEHEHUEM
CAIIP (mporpamma Komnac, Beptukarn)
OdopmiteHre onepannoHHBIX KapT
TEXHOJIOTHYECKOTO IpoIecca ¢ MPUMEHEHNEM
CAIIP (mporpamma Kommac, BepTtu-kaib)
Ocuosuble 010k CAIIP yHUBEpCaTbHBIX
npucrnocobnenuit. bioxku CAIIP VII (VHII n
YCII) : Betbopa B nHGOPMAIIMOHHOH Oa3e
THIIOBOI KOHCTPYKIIUH ITPUCTIOCOOIICHUS;
HACTPOMKM CMEHHOH JacTH (HajlaloK) Ha
reoMeTpHYECcKHe MapaMeTphl 0opadaTeIBaeMOit
3arOTOBKH Ha OCHOBE MapaMeTpH3alluu

IIpaktuueckoe
3aHATHE 5

TpexmepHOEe KOHCTPYHUPOBaHUE
TEXHOJIOTUYECKON OCHACTKH

12

20

OT4YeT 0O BBITTOJITHEHUH
MPAKTUIECKOTO 3aaHMs
INo5

A

0,25

Hroro:

108

100

Cxema pacuyera UTOroBoro 6ajaa. Tekymuii peiTUHT (Bce 3aHATUS U POMEXYTOUYHBIE TeCThl) + Pe3ynbTaT HTOroBOro TecTa M BCe JINUTCS
Ha 2 + bb (ecnu bb npeaycMoTpeHsr)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

st 3¢(heKTUBHOrO M3y4YeHHs AUCHUIUIUHBI U peau3aliil KOMIIETEHTHOCTHOTO MOJXOAa,

NPEYyCMOTPEHO TpaJulMOHHAs (opma OOy4deHUs (JICKIIUH, TPAKTUYECKUE U CaMOCTOSTEIbHAsI
paborta).

6. MeToauyeckue yKa3aHusl 110 OCBOCHHUIO 1M CUMILIHHBI

[Ipy moAroToBKe K MPAKTUYECKUM 3aHITHSIM U 3a4eTy CTYACHTY HEOOXOIMMO TIIATEIbHO
U3YYUTh TPEAJIaracMyro JUTEPATYpy, JEKIHMOHHBIA MaTepuai, a TaKkKe BBINOJHATH BCE 3aJIaHUS
IIpenoiaBaresisi, IpeayCMOTpEeHHbIe IporpamMmoi. Jljisi 3akperieHus TEOPETUYECKUX 3HAHUU IO
U3y4aeMbIM Ha JIEKIHUAX MpoOjeMaM TPOBOAITCS NPAKTHYCCKHE 3aHSATHUS, T/I€ CTYACHTHI
BBITOJIHSIOT 33JjaHKsl 110 TeMaM JUCIUILIMHBI B LIETSX GOPMUPOBAHUS MPAKTUYECKUX HABBIKOB.

JUJIs  BBITIOMTHEHWS CaMOCTOSTEIBHOW pPAa0OTHI, CTYIEHTAM BBIJAIOTCS BOMPOCHI IS

u3zydeHus. CTyIEHT CaMOCTOSITENIbHO pabOTaeT C JIOMOJHUTEIBHOW M OCHOBHOM JIMTEPaTypoH,
HOPMAaTUBHBIMHU aKTaMH, HHTEPHET-PECYPCAMU.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecr Koxa koHTpompyemoi HaumeHoBanue
P KOMIIeTeHIIUH (WJIN ee YACTH) OLICHOYHOI0 CPeACTBA
5 ITK-3 Bompocs! k Tecty Ne 1-500.

OT4eT 0 BBINOJHEHUH MPAKTUIECKOTO
samaaus Nel «Kunemarnyeckuii aHaimus
TUIOCKUX MEXaHU3MOB TIPH ITOMOIIU
cuctrem CAD»

OT4eT 0 BBIOJHEHUH MPAKTUIECKOTO
3amanus Ne2 «Pa3paboTka
accoluaTUBHOTrO ueprexa 3D-monenu
PEXYIIETr0 HHCTPYMEHTA MPY MOMOIIIH
cucteM CAD»y

OT4YeT O BBINOJIHEHUH MPAKTHYECKOTO
3aganus Ne3 «TBeproTenbHOe
MOJICIIUPOBAHUE CIIOKHONPO(HIBEHOTO
PEXKYIIET0 MHCTPYMEHTA TIPY TTOMOTIIH
cucrem CAD»

OT4eT 0 BBINOJHEHUH MPAKTUICCKOTO
3amanus Ned «Pa3paboTtka
napamerpuueckux 3D-moneneit
MOAITUITHIUKOB KaYeHUS TTPH MTOMOIIU
cucteM CAD»y

OT4eT 0 BHINOTHEHUH MPAKTUIECKOTO
3amanust Ne5 «TpexmepHoe
KOHCTPYHPOBAHUE TEXHOJIOTUYECKOU
OCHACTKU

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1 HpakTuueckoe 3ausgrue Ne 1 « KnuneMaTnyeckuii aHa M3 IJIOCKUX MEXaHU3MOB

npu nomoumm cucreMm CAD»

Tunosoii(bie) npuMep(bl) 3aganus(1ii)

Larpo

,5=60 ad/ M
=30 mm

L,=100 m1

[=75 MM

1 Tpoexkmopus X
2 max xod X (mm)
3 max xod C (mm)
L Tpaguk (o)

dx,
5 T'padux F[”

Lo

5 =50 06/ M
(=30 mm

L=100 mm
(=60 w1

L, =80 mm

(=100 rm

1. Tpaexkmopust X
2 max xod £ (M)
3 max xod (D (°)
L Tpaguk x¢(p)

dx;
5 Tpaduk W{H




LaHp
/ Harg LOHD
d 14 =200 03/ Mun 145 =300 ad/ b
A - (=20 i ;=20 mre
b2 fen =50 mm j:z =§g i
- O 3: MM
B C 1 Tpoekmapus X BY=XC=1
/ A X 2 max xod X LMH) 1 Tpoexkmopus X
! = |  3maxxd () 2 max xod F (mm)
AN | oot 3 o 1
~5 X b Tpadux x
5 [paduk dTX{H Pag d;LP
3 L2 EXD S Mpaduk d_tFm
Lo Jaw
Top =400 00/ M a5 =250 o0/ Mk
4,=60 rm =70 vt £,=20
=90 v ADE30 vy =60 r1
— &-=10 m EX=25 mm L=25 mr OX=20
& 1 Tpaekmopus X 1 Tpaekmaopua X
" 2 max xog E (Mm) 2 max xod £ [ME’I]’
v 3 mox xod C (mm) 3 max xod (O (°)
L Tpaguk x (o) b Tpagux xlp)
dxg ¢
5 5. Mpaguk —-(1) 5 Mpaguk —-(H)
Laro Hano
11,5 =500 00/ Mur 14 =1000 06/ Mum
E'E L, =50 mr (=30 1
a=10 v l=40 111
(=60 mr ;=50 rre
=50 mm AC=08 AF=EC BF=AD
1 Tpaoekmopus X 1 Tpaekmaopus X
N <=2 max xo0 £ (mm] 2 max xod C (Mm)
3 max xod FC () 3 max xod O (mm)
L Tpaguk xclg) & Tpaguk x;lep)
dx; dxp
7 5. Mpaguk F{ﬂ 5 Tpaguk W(H

Laro

11,5 =600 00/ Mt
L=40 1

=80 mr

L=50 mr

1 Tpoekmaopusi X
2. max xod EX [
3 max xod C (M)
& Tpodiuk xc ()

Laz

s =1000 20/ Mt
430 mr

=40 mr1

&=70 My
OF=FE_e=10 mm

1 Tpoekmopust X
2 max xad C (mm)

3 max xod £ (mM)
L Tpoduk X li)

X 5 Tpaguk —dx[[ﬂ
9 dt dxc
5 [paduk F”}

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

1. HEJII) 3aHATHUSA: HpI/IO6peTeHI/IC HABBIKOB M IMPAKTUYCCKOI'0 OIIbITa T€OMETPHUYCCKOI0 U
(YHKIMOHATIBHOTO MOJEIUPOBAHUS MPOCTEHIINX IMJIOCKUX MEXaHM3MOB IPHU TOMOIIUA CPEJCTB
ABTOMAaTHU3allluH MMIPOCKTUPOBAHUS.

2. AITOPUTM BBINOJIHEHHUS IPAKTHYECKOI0 3aIaHU S

1. M3yunTh TpeIOoKEHHBIN MaTepuas, M3J0KEHHbIH B COOTBETCTBYIOIIUX METOJUYECKUX
YKa3aHUIX.

2. BbINOMHUTH MOCTPOEHUE TPACKTOPUM JBUKEHHS, aMIUITUTYAbl YIJIOBBIX MEepeMEIIeHUH,
rpaduK 3aBUCUMOCTH OTHOCHUTEIBHOTO MepeMeIeH s, TpaduK 3aBUCUMOCTH JTMHEHHON CKOPOCTHU B
COOTBETCTBUU C BBIJAHHBIM BapUAHTOM 3aJaHHUS.




3. Oxugaemblii (e) pe3yabrar (bl):
nepeMeneHni, rpauk 3aBUCMMOCTH OTHOCHUTEIBHOTO IEepPEMEIICHUs, TIpaduK 3aBUCHMOCTH

TPACKTOPUM JBUKECHUS,

JIMHEHHON CKOPOCTH B COOTBCTCTBHHU C BbIIAHHBIM BApUAHTOM 3aJIaHUS.

Kputepun onenkmn:

- OLCHKA <«GadYTCHO» BBICTABIACTCA CTYACHTY, €CIIH pa60Ta BBITIOJIHEHA B CPOK, 0e3 ommuoOoOK u

3aMEYaHUM U YCIICIIHO 3alUIICHA;

- OLICHKa «HE 3a4TCHO» €CJIIN pa60Ta BBIIIOJIHCHA HCEBCPHO MHIIM C OOJIBIIIMM KOJMYECTBOM

3aMeYaHni, UK BOOOIIIe He cIaHa

1.2.2 IIpakTHueckoe 3aHaTHE Ne 2 «TBepaoTeabHOE MOIEINPOBAHUE CJIO)KHOHDO(]_)I/L]'ILHOFO

AMIIIUTYAbL

PEeKYIIEro MHHCTPYMeHTa npu nomoum cucrteM CAD»

TunosBoii(bie) mpuMep(bl) 3a7aHusI(Hid)
Howmep BapuanTa — nBy3naunoe guciio ot 01 mo 29. [lepsas nudpa BappanTa 03Ha4aeT HOMEP
cxemsl (0, 1, 2), BTopast — HOMep cToa01a ucxoaHbIx JaHHbIX (0...9).

YIIIOBBIX

@ S| = @ 5| o i\ S
7 7 ] 7 |
] ¥
/ 4
Z e
@ .. .
- , R
|
L L | L
[
Hcxonnble qaHHbIE 11 KOHCTPYUPOBAHUS
N |O |1 [2 |3 [4 [5 [6 [7 [8 |9 [Marun gs, MIla | BapuaHTbl
D: |40 |48 |44 |52 |60 |65 |56 |70 |75 |80
Dy 130 138 |34 [42 [50 |54 |44 |60 |65 [70 | €™ 20 | 410 01,08,05,07,09
Ds |20 |25 |24 |28 |36 |42 |32 |44 |48 |50 | Crams45 | 600 02,04,06,08,20,
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8 [12 |10 (14 |16 [18 |8 12 |12 |8 22,24,26,28

I

16 |18 |17 |20 [22 |24 |18 |16 [20 |22

e e e e Tag iy | Cramm 60 | 680 11.13.15,17.19
. 18 |6 (10 |10 |8 |8 |16 [18 |14 |14

L 48 [55 |54 [60 [68 [70 |60 |65 |70 [75 | €™ 3> |53V 10.12,14.16,18
R 113 [18 [15 |19 [25 [26 |15 [17 |20 |21 |Cram

s |o0.03 0.05 0.08 0.04 2oxrca | 780 21,23,25,27,29

@ 5| )l @ R

KpaTKOC OIMMCAHHUE U PErJIAMEHT BBINOJTHCHUSA

1. Ileab 3aHATHA: PA3BUTHE HABBIKOB CO3/IaHUS pabOYMX uyepTexed Jeraneid u cOOpOUHBIX
€MHUL HA OCHOBE MX TPEXMEPHBIX MOJEIEH.

2. AJIrTOPUTM BbINIOJTHEHHSI TPAKTHYECKOT0 3a1aHUs

1. I/I3YLII/ITB HpCI[JIO)KCHHI)If/'I mMarcpuall, N3J0KCHHBIA B COOTBETCTBYIOIIINX MCTOANYCCKUX
yKa3aHUsIX.

2. BpINONHUTD  TBEPAOTEIBHOE  MOJCIHUPOBAHUE  CIOKHONPO(QUIBHOIO  PEXKYLIETO
UHCTPYMEHTA B COOTBETCTBUH C BbIJAaHHBIM BAPMAHTOM 3aJJaHMSL.

3. Oxupaemblii (e) pe3yabtar (bI): TBEpPAOTENbHAsl CIOKHONPOPUIBHOIO PEKYIIETO
uHctpymenTa CAD-Mozens B COOTBETCTBUH C BbIAAHHBIM BapUAHTOM 33/1aHUS.

Kpurepun oneHku:
- OIICHKA «3auTE€HO» BBICTABJISIETCS CTYIEHTY, €Cii paboTa BBIIIOJIHEHA B CPOK, 0€3 OMHMOOK U
3aMeuYaHui M YCIEIIHO 3alIHIIEHA;
- OIICHKa «HE 3a4TeHO» eciau padoTa BBIMOJHEHA HEBEPHO WM C OOJBIIUM KOJUYECTBOM
3aMeYaHni, UId BOOOIIE He caHa

7.2.3. lIpakTnuyeckoe 3ausgaTue Ne3d «Pa3padoTka acconuaTuBHOro 4yeprexa 3D-moaenn

PERKYIICT0O HHCTPYMCEHTA IIPU ITIOMOIIIM CUCTEM CAD»
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosoii(bie) mpuMep(bl) 3agaHu s (Hil)
Howmep BapuanTa — 1By3Haunoe yucio ot 01 o 29. IlepBas undpa Bapuanta o3Ha4aeT HOMEP
cxemsl (0, 1, 2), BTopast — HoMmep crosbia ucxoanbix qaHHbix (0...9).

) 5

!

A

1
|
|
|
|
|

A
]

1

A
1



i
Y
!
A

|
l

HMcxogubie JaHHBIC A1 KOHCTPYHUPOBAaHHUA

Ne |0 1 2 3 4 5 6 7 8 9 Mar-n 0s, MIla | BapuanTtsl

D: |40 |48 |44 |52 |60 |65 |56 |70 |75 | 80

D, |30 138 |34 [42 [50 |54 |44 |60 |65 [70 | €20 | 410 01,03,05,07,09
Ds |20 [25 [24 [28 [36 [42 [32 [44 [48 |50 [~ o [0 02.04.06,08,20,
. |8 |12 [10 [14 [16 |18 |8 |12 |12 |8 Taib 22 24.26,28

L |16 |18 |17 |20 |22 |24 |18 |16 |20 |22

15 17 16 T6 T7 16 (5 15 T10 (1o |Crom60 |680 11,13.15.17,19
. |8 |6 |10 |10 |8 |8 |16 |18 |14 |14

L 48 [55 |54 [60 [68 [70 |60 [65 |70 [75 | €T3 | 530 10.12,14.16,18
R |13 |18 [15 |19 |25 |26 |15 |17 |20 |21 | Cram

s 003 0.05 0,08 0.04 2oxrca | 780 21,23,25,27,29

KpaTlcoe OMUCAHUEC U PEIVIAMEHT BbBINNOJHCHUS

1. Hean 3aHATHSA: pa3BUTHE HABBIKOB CO3JaHUS pabouuX uepTekei Aeraneil 1 cOOpOUHBIX
€IMHUI] Ha OCHOBE MX TPEXMEPHBIX MOJIEICH.

2. AIrOPUTM BBINOJHEHHUS IPAKTHYECKOT0 32 JaHUS

1. 3yunTh TpeaioKeHHBbIN MaTepual, W3J0KEHHbIH B COOTBETCTBYIOIIMX METOJIWYECKUX
YKa3aHUSX.

2. BBIMOTHUTH TOCTpOEHWE YEPTEKa JETATH B COOTBETCTBHH C BBIJIAHHBIM BapHAHTOM
3a/1aHMUsL.

3. Oxunaembrii (e) pesyabrar (b1): wiockas CAD-mMonens B COOTBETCTBUU C BBIJAHHBIM
BAPUAHTOM 33JIaHUS.

Kpurepun onenkmn:
- OIIEHKA «3aYTCHOY» BBICTABIIACTCSA CTYJACHTY, €Clid paboTa BBHINIOJHEHA B CPOK, 0e3 OmHuOOK
3aMeuaHuil ¥ YCIEIIHO 3alIHIIEHa;
- OIICHKa «HE 3a4TCHO» eCiau padoTa BBIMOJHEHA HEBEPHO WM C OOJBIIUM KOJUYESCTBOM
3aMeYaHni, UK BOOOIIIE He cIaHa

7.2.4 MIpakTnueckoe 3anarme Ne 4: «Paspadorka napamerpudyeckux 3D-moaesein
NOJIIMITHUKOB KaueHus npu nomomu cucremM CAD»




Tunosoii(bie) npuMep(bl) 3aganus (1ii)

Ne HaunmenoBanue OcKku3 Ne HanmenoBanue OCKuU3
Bap. Bap.
1 2 3 4 S) 6
TTogmumnuuk
d POIMKOBBII
IMommumuauk paadaTbHBIN C

1 LIAPUKOBBIN o | KOpOTKHMA
paauanbHbINA UUJIUHAPUYECKUMHU
OJIHOPSITHBIH poJIuKaMu 0e3

O6opTOB Ha

BHYTPEHHEM KOJIbIIE
HOHHMHHI:IK IHogmmnHuuk
DOJIMKOBBIN 5 POJIMKOBBII
PaHaIbHAIH ¢ paauanbHbINA C
KOPOTKIMH N KOPOTKMMU !

3 EEEEE:I\IZE%CKHMH c | é 4 | HMIMHAPUICCKUMHU E} — {é
OZIHOOOPTOBBIM INNN¢ h EOEEI%?)M;IOBHM C R
BHYTPCHIHM ,L N hl’ BﬁyTpeIfHHM —L —-— bt
KOJIBLIOM U IUIOCKUM KOJTBIIOM
YIOPHBIM KOJIBIIOM
IHoamummauk
POJIMKOBBII [MogmmnHuk
paavalbHBIN C (TIoBepHYTO) POJIMKOBBIN (IIOBEPHYTO)
KOPOTKUMH | :';, e PaMATBHBIN C | -
UUJTUHAPUYECKUMHU |_/ | KOPOTKUMU 1/
pomiKamu | % | ér HWITUHIPUIECKUMU | j§=

5 | ABYXpAIHbIH © | VIR | ® g |Ppoimxamu |
6e300pTOBBIMU TN JBYXPSIIHBIH C | i
HapYy>KHBIM U | . ! 06e300pTOBBIM T
BHYTPCHHUM | | Hapy>KHBbIM KOJIBLIOM | [y
KOJIBLIAMH C d] C METAJNTMYECKUM T
METaJUTHYEeCKUM D MaCCHUBHBIM -
MaCCHUBHBIM cenapaTropom
cenapaTopom
IHoammnHuk IHogmmnHuk - -
POJIMKOBBINA - - POJIMKOBBIHA | -
paavalbHBIN C — /J_;, \ paguanbHbIN C | E
KOPOTKUMU | | KOPOTKUMH | N
UUATUHAPUYECKUMHU : : UWITMHIPUYECKUMU . .
pOJIUKaMU | | poJIMKaMu |
TPEXPSAIHBIN C | | ® YETBIPEXPSIHBIN C !

7 | 6e300pTOBBIM | | 8 | 6e360pTOBBIMH |
HapY>KHBIM KOJIBIIOM | | Hapy>KHbIM U | L
¥ NWIMHAPHYECKUM | [/ TT | BHYTPEHHUM .
OTBEPCTHEM - d | ' KOJIbLIAMH C || E}—
BHYTPEHHETO KOJbIIA D IUIOCKUMU : '

CTOTIOPHBIMU ——
(moBepHYTO) D
KOJIbLIaMH

(moBEpHYTO)




No Ne
HaumenoBanue Ockus3 HammenoBanmue Ockus
Bap. Bap.
1 2 3 4 5 6
B
B
THoamumnHauk N e p— '} O
POJIMKOBBIN ///\4“,,/// maﬂHKOBHﬁ
o [\
9 | pamuanpHBIN &ﬁﬁ\"ﬂ;”’% ﬂ a 10 paIIpI/IaHBHO
v B =
cheprueckuii R k\\\\“k‘;\\ g
JBYXPSIHBIN I >! YHOPHBIH
IoamuunHuK B s S —
IAPUKOBBII o
) POJIMKOBBIM
palraIbHO Wy
YTIOPHBIH ¢ PAIMAILHO-
11 . -1 12 | ymopHslii ¢
OJHOPSIAHBIN C
PazbeMHBIM KOHUYECKUMH
BHYTPCHHUM % AL POIIMKAMH
KOJIBIIOM (A = 36°) - ————J— == O/UOPALHBIH
IHogmumauk IHogmummHank
POJIMKOBBII T POJINKOBBIN
paauanbHO- paauanbHO-
YIOPHBIHN C YIIOPHBIN C
13 KOHUYECKUMU 14 | KOHHUECKAMA
ponauKamu pOJIMKaMH
OIHOPSIAHBIN C JBYXPSIIHBIN C
YIOPHBIM OOPTOM YIOPHBIM OOpTOM
Ha HapY>KHOM Ha Hapy>KHOM
KOJIBIIE KOJIBIIE
IToammunmHauk IToamunHuk
POJIMKOBBII POJINKOBBIN
paauanbHO- T paauanbHO- c
YIOPHBIN C YIIOPHBIN C
15 KOHHMYECKUMH 16 KOHMYECKHUMH
ponauKamMu pOJIMKaMH
JIBYXPSHBIN C JIBYXPSIHBIN C ) — —l[ =|a
JIBOMHBIM JIBOMHBIM -
Hapy>KHbIM BHYTPEHHUM
KOJIBITOM KOJIBIIOM
IoammnHuk J
POJINKOBBIN T o quHHHK 7
PAATLHO" e NN N IAPUKOBBII
o A l\;'—:,‘..“%\r :“:\' “Lii’s“ I
17 | ynmopHslii ¢ e veal e BN 18 yTTOpHO- x
KOHUYECKUMHU d .
I~ paauanbHbIA
YeThIPEXPSIIHBIN

KpaTKOC OMHCAHUEC U PEIVIAMEHT BbINMOJHCHUSA

1. Heab 3aHATHSA: O3HAKOMJICHUE C TOCTPOCHUEM NapaAMETPUUECKUX MOJIEIIEH.

2. AJIrTOPUTM BbINIOJTHEHHUSI IPAKTHUYECKOI0 3aaHM S

1. M3yuuTh mpensiokeHHbIA MaTepHuall, U3JI0)KEHHBIH B COOTBETCTBYIOIIMX METOJAMYECKHUX
YKa3aHUSX.




2. Bemonuuth nocrpoerue napamerpuueckoir CAD-Moznenn B COOTBETCTBHH C BBIIAHHBIM
BAPUAHTOM 3aJlaHHUs.

3. Oxungaembiii (e) pesyabtar (bI): mapamerpuueckas CAD-moiens B COOTBETCTBUU C
BbIIaHHBIM BapUaHTOM 3a/1aHu.

Kpurepun oneHku:

- OLCHKa <«3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CIIU pa60Ta BBITIOJIHCHA B CPOK, 0e3 omubOK u
3aMCUYaHui 1 YCIICIIHO 3alllUIICHa,

- OIICHKa «HE 3a4TeHO» eclIu paboTa BBIMOJHEHA HEBEPHO WM C OOJBIIUM KOJUYECTBOM
3aMeYaHuM, WK BOOOIEe He caHa

7.2.5 IIpakTudyeckoe 3auaTne Ne 5 « TpexmepHoe KOHCTPYHPOBAHUE TEXHOJIOIHYECKOM
OCHACTKH»

Tunosoii(bie) mpuMep(bl) 3a7aHusI (1)
1. LlenTp Bpamaromuiics

s

D

Ha3nauenme: IIpumeHnsioT npu oOpaboTKe MONBIX LMJIMHAPOB M TpyO. Bocmpuuumaer
OCEBbIE U paJialibHbIE HarPy3KH.

Onucanne KOHCTPpYKIUK: OCHOBY KOHCTPYKLIUU COCTAaBIISIET OlIpaBKa ¢ KOHycoM Mopse 5,
Ha KOTOpOM HaxoAasTcs MOIIIMIHUKA. B Kopmyce HaxoAauTcsi OTBEPCTHE AJS IMOAAYU CMa3KH
noqmunHUKaM. OUKCUPOBAHHOE IMOJOKEHHE MOJIIMIHUKOB O00ECHeuyuBaeTcs C IMOMOLIbIO
PacIoOpHBIX KOJIEI] ¥ 3aKPyYUBaHUSI p€3b00BON KPBIIIKH.

Ipunmun padorsl: Llentp xoHycom Mop3e 3akperuisercss B 3aaHedl 0a0ke cTaHka U
npeHa3HayeH JIJIsl YeTKOTO [IEeHTPUPOBAHUS 3arOTOBKH.

2. lleHnTp Bpamaronmncs

ettt kN
4 |

Hasnauvenme: [Ipumensior npu obpaboTke netaneld Tuma Bayl. BocrnpuHuMaeTr oceBbie U
panuaibHbIE HATPY3KH.



Onucanue kOHCTPYKHUM: OCHOBY KOHCTPYKIIMHM COCTABJISIET OINpPaBKa, Ha KOTOPOM
HaxoaTcs noamunHuk. Kopiryc BeiloHeH B Buje KoHyca Mop3e, npu MOMOIIM KOTOPOro IEHTP
KpenuTcs B 3amHell 0abke craHka. B koprmyce HaxXoAWTCs OTBEPCTHE JUIS TOJAYM CMas3Ku
noamunHukamM. @OukcHpoBaHHOE TMOJIOKEHHUE MOALIMIHUKOB OOECHeUnBaeTCsl C IOMOIIbIO
PaCTIOPHBIX KOJIEI] ¥ 3aKPYYHBAHUS PE3b00OBOM KPBIIIKH.

Ipunmun padorsi: LleHTp 3akpemsgercs B 3aaHel 0abke cTaHKa 1Mo KOHycy Mopse u
CIYXHUT JUIA TOYHOIO UEHTPUPOBAHMS 3aroTOBKH IO MPEIBAPUTEIBHO MOATOTOBICHHBIM
LEHTPOBBIM OTBEPCTHUSM.

3. THUCKHU caMOLIEHTPUPYIOIINE C ABYMS MOJIBUKHBIMU I'yOKaMu

=
il
]

Ha3nauyenmue: [IpuMeHSIOT B KauecTBE YHUBEPCAILHONW OCHACTKH B ClIydyae HEOOXOJIMMOCTH
TOYHOTO 0a3UPOBAHUS INIOCKOCTH CUMMETPUHN 3aKUMAEMON 3arOTOBKH.

Onucanne xkoHcTpykumu: IIpucnocoGieHue conep>KUT KOpILyc, ABE MOJBUXHBIE T'yOKH,
X0J10BOM BUHT. OCOOEHHOCTBbIO BHHTA SIBJISETCS Haluuue B €€ KOHCTPYKIUU CHMMETPHYHBIX
IPaBOil U JIEBO Tparnenen1albHbIX pe3bo.

IIpunuun padorei: biaronapst Hanuuuio IpaBoi U JIEBOM pe3bObl HA XOJJOBOM BUHTE, IpU
BpAILllCHUH BHHTA 10 YaCOBOM CTpPEJIKE MPOUCXOTUT COMMKEHHE T'yOOK K IUIOCKOCTH CUMMETPHH,
IIPOTHUB YaCOBOM — PACXOK/ICHNUE.

4. 3aKUM THCOYHBIA CIIBOCHHBINA
Ha3znavenme: 3axuM npeHA3HAUYEH IJIs1 KPEIUICHUS IBYX 3aroTOBOK. MOXET MPUMEHSThCS
TSt Gpe3ePHBIX U CBEPIIIIBHBIX PadoT.



WA v \\H;\ ‘\\\ \
=11

» b 1S w \
/ T \1

.

Onucanue KOHCTpyKHuU: J[aHHBIN 32)KMM HMEET 4YeThIpe IuraBaromme ryoku 1, 2, 3, 4
CKBO3b KOTOpBIE MPOXOAUT BUHT. MexXIy ryOKaMu UMEIOTCS MPYKUHBI JUIsl OBICTPOrO OTBOJA
ryOOK IpH pazkume. 3-1 U 4-51 TyOKH JABUTAIOTCS IO JIOTTOJTHUTEIBHOMN HAMIPABIISIOMICH OITpaBKe.

IIpunuun padorsi: 3aKperyieHHe 3ar0TOBOK OCYIIECTBIISETCS C OMOIIbIO 3aBUHUMBAHUS
raiiku 5 Ha BUHT.

5. KonaykTop ckanp4arblii ¢ MEXaHUYECKUM 3aKUMOM JIJISl CBEPJICHUS! OTBEPCTHIM

B IIWJIMH/IPUYECKUX 3ar0TOBKax (puc. 94)

Ha3nauenme: [IpenHasHaueH ajs CBEpJEHUS OTBEPCTUH B LMJIMHJPUYECKHUX 3arOTOBKAX.
3aroToBka ycraHaBiuBaeTca Ha npusMmax 1 u 2.IlopnepxuBaromas npusma 1 — noasuxkHas. s
HACTPOMKHU Ha 3a/IaHHOE PACCTOSIHME OT YCTAaHOBOYHOI'O TOPLA JI0 LIEHTPA CBEPJICHUS CIYKUT YIOP
3. 3aroToBKY 3aKMMAlOT OITyCKaHMEM KOHJIYKTOPHOW IUIUTHI NMPH MOMOILM BPAIIEHUS PYKOATKH.
@dukcanus B 3aKaTOM MOJIOKEHUHU OCYILIECTBIISETCS 3a CUET KOHUUECKUX BTYJIOK.

Onucanue koucrpykuuu: KoHIyKTOp COOEpKUT:

- OCHOBAHUE;

- KOHIYKTOPHYIO IUINTYy, KOTOpas JBHXKETCS IO HAIPABIIAIOIIMM U B KOTOPYIO KpEIsATCS
KOHJYKTOPHBIE BTYJIKU;

- IPU3MBI, Ha KOTOPBIX YCTaHABIMBACTCS 3arOTOBKA;

- YIOp, KOTOPBIHN CIY>KUT JJI1 HACTPONKHU Ha 33JJaHHOE PACCTOSIHUE OT YCTaHOBOYHOI'O TOpLA
JI0 LIEHTPA CBEPJICHUS;

- KOHYCHBIH 3aMOK, C IIOMOIIbI0 KOTOPOTO OCYILIECTBIISIETCS 3allpaHue.
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IIpunnun padoThl: 3aKpeneHue 3aroTOBKH OCYIIECTBIISETCS OIYCKaHUEM KOHIYKTOPHOU
IUIATBI, 3aT€M CBEPJIO HAINPABIAIOT B KOHJAYKTOPHYIO BTYJKY JUIl IPOCBEpPIMBAHUS OTBEPCTHUS B
TOYHO HAMEYEHHOM MECTE.

6. KonnykTop ckanb4aTblii ABYXKOJOHHBIN C MEXaHUYECKUM 3aKUMOM
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Ha3znauenme: [IpenHasHaueH 1 cBEpiaeHUS OTBEPCTUM B pa3IMUHbIX 3arOTOBKAX.

Onucanune KoHCTpyKIMu: KOHAYKTOpP CONEPKNUT:

- OCHOBAHUE;

- KPBILIKY, KOTOpasl IBUKETCS MO0 HANPABISAIOUIMM U B KOTOPYHO KPENATCS KOHIYKTOPHbIE
BTYJIKH;

- KOHYCHBII 3aMOK, C IIOMOIIBIO KOTOPOTO OCYILLECTBIISIETCS 3alIUPaHNUE.

- OTBEpCTHE AJIs T0J1a4l CMa3KU B KOHYCHBIN 3aMOK;

- CTONIOPHBIN BUHT, KOTOPBIl OrpaHUYMBAET BETUUYHUHY X0/1a KPBIILIKH;

- Majbllbl, HA KOTOPBIX YCTaHAaBJIMBAIOTCSI CMEHHbIE HaJaJKH U IUINTA C KOHIYKTOPHBIMU
BTYJIKAMH.

IIpunuun padoThl: 3aKpersieHre 3aroTOBKH OCYIIECTBIISETCS OMyCKaHUEM KOHTYKTOPHOU
IUIMTHI, 3aTEM CBEPJIO HANPABISAIOT B KOHAYKTOPHYIO BTYJKY JJISl IPOCBEPJIMBAaHUS OTBEPCTHS B
TOYHO HAMEYEHHOM MECTE.

7. KOoHIyKTOp NOPTAIIBHOTO THIIA
Hasnavenmue: IIpennazHaueH st CBEpIICHHS Pa3IMUHbBIX 3aTOTOBOK.




Onucanue KoHCTpyKIMU: KOHAYKTOpP CONEPIKUT:

- OCHOBaHME

- KpBILIKY, KOTOpasl JBMKETCS [0 HANPAaBISIOLIMM U B KOTOPYIO KPEISATCS KOHIYKTOPHbBIE
BTYJIKY;

- KOHYCHBII 3aMOK, C IIOMOLIBbI0 KOTOPOI'0 OCYILECTBIIAETCS 3allUpaHUE.

- OTBEpPCTHE AJIS IOAaYM CMa3KU B KOHYCHBIH 3aMOK;

- JIBa CTOIIOPHBIX BUHTA, KOTOPHIE OIPaHUYMBAIOT BEJINYMHY XOJa KPBIIIKY;

- HaJIbLbl, HA KOTOPbIX YCTAHABIMBAIOTCA CMEHHbIE HAJAJKH U IUIMTAa C KOHIAYKTOPHBIMU
BTYJIKAMHU.

IIpuHumn padorsl: 3aKperuieHue 3aroTOBKU OCYIIECTBIISIETCS. OITyCKaHUEM KOHAYKTOPHOM
IUIMTHI, 3aTEM CBEPJIO HANPABISIOT B KOHAYKTOPHYIO BTYJKY JJISl IPOCBEPIMBAHUS OTBEPCTHUS B
TOYHO HAMEYCHHOM MECTE.

KpaTKOG OIMMCAHHUE U PErJIaMEHT BBINOJTHCHUSA

1. Heas 3aHATHA: O3HAKOMIJIEHHE C HMHTEpPEHcOM U OCHOBHBIMH BO3MOXKHOCTSIMH
TPEXMEPHOTO KOHCTPYHMPOBAHM COOpOUYHBIX enuHuI rnpu rnomonm cucteM CAD Ha martepuane
TEXHOJOTUYECKOW OCHACTKH JUIs ONepanuii 00pabOTKU pe3aHneM.

2. AIropuT™M BbINOJIHEHUS MPAKTHYECKOI0 32/ IaHUSA

1. V3yunth mpeuioKeHHBI MaTepHaj, M3JI0KECHHBIH B COOTBETCTBYIOIIMX METOIMYECKUX
yKa3aHMsIX.

2. Bemonuuts noctpoenue tpexmepnoit CAD-mMonenn cOOpoYHOl eTMHUIBI B COOTBETCTBUU
C BBIIAHHBIM BapUaHTOM 3aJIaHMUS.

3. Oxunaemblii (e) pesyabrar (bl): TpexmepHas CAD-mozxens cOOpouHON €IUHMIBI B
COOTBETCTBHUY C BHIJJAHHBIM BAPHAHTOM 3aJIaHHSI.

Kpurepumn oueHku:
- OLIEHKA «3auYTeHO» BBICTABIIAETCS CTYAEHTY, ecliu paboTa BHINOJHEHa B CPOK, Oe3 omuboK u
3aMEUYaHMi ¥ yCIENTHO 3allHUIICHA;
- OIICHKa «HE 3a4TeHO» eciau paboTa BBIMOJHEHA HEBEPHO WM C OONBIIMM KOJMYECTBOM
3aMeYaHui, UId BOOOIIEe He cJjaHa

7.3. OueHo4Hble cpeacTBa JAJs NMPOMEXYTOYHOIH aTTeCTAMU O HTOraM OCBOEHUS
JUCIHHMIIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTecTAlul

Cemectp 5
Ne n/m Bomnpocsl k 3auery

1 YTo Takoe aBTOMAaTU3UPOBAHHOE MMPOEKTUPOBAHUE TEXHUUECKOTO 00bEeKTa?

2 Kakum nomxen ObITh peskumM paboThl onepaTopa 3a [I19BM?

3 K kakum cucremam mammHoctpouTesnbHOro CAIIP MoxHO oTHECTH MakeT
npuknagHeix nporpamm KOMITAC Bepcun 9.07

4 IlepeueHp Kakux MPOrpaMM BXOIUT B COCTAB MAIIMHOCTPOUTEIBHONU CUCTEMBI
aBromarusupoBaHHoro npoekrupoanust KOMITAC Bepcuu 9.0?

5 B uem 3akiroyaeTcss OCHOBHOE (DYHKIIMOHAIBHOE IPEAHA3HAUYEHHUE IPOrPAMMEBI
KOMITAC-TPA®UK 9.0?

6 Kaxkue TumoBbIie TOKYMEHTHI MOKHO pa3pabareiBath B mporpamme KOMITAC-
I'PADUK 9.0?

7 Ilepeuenb kakux koMana HaxonuTcs Ha KomnakTHoi nanenu cuctembl KOM-TTAC-




I'PADUK 9.0 npu co3annu B HEW HOBOTO JIMCTA YepTexa?

8 B uewm 3akimouaercst ocHOBHOE ()yHKITMOHATIBHOE TIpeIHA3HaueHuEe [lanenu ceolicme
cucteMbl KOMITAC-I'PA®UK 9.0 npu co3nanuu B He J1000T0 TUITOBOTO
JIOKyMeHTa?

9 B ueM 3akmrovaroTcs OTIIHYHS MEXKTY GparMeHTOM U JTMCTOM YepPTeka B CUCTEME
KOMITAC-I'PA®UK 9.0?

10 Bo3moxno i1u B cucteme KOMITAC-TPA®UK 9.0 co3naTh MHOTOJIMCTOBOM YepTEkK?

11 B kakux enqununax nzmepenus B cucreme KOMITAC-I'PAOUK 9.0 moxer
OCYIIECTBIISATHCS aBTOMATHYECKOE U3MEPEHUE U HAHECEHUE JIMHEHHBIX Pa3MepoB Ha
yepTexax u pparmMeHTax?

12 Kakue TuIbl pa3MepoB MOKHO HAHOCUTh M PElaKTUPOBATh HA YepTEkKax U
¢parmenrtax B cucreMe KOMITAC-I'PADUK 9.0?

13 Kakoii BuJ JInHENHBIX (YIJIOBBIX) pa3MEpPOB HAHOCUTCS Ha YEPTEKax U (ppar-MeHTax B
cucteme KOMITAC-TPA®UK 9.0 6e3 aBTOMAaTUYECKOM MPOCTAHOBKU Pa3MEpHOI
Haanucu?

14 Kakoii BuJ1 JIMHEHHBIX pa3MepOB MOXKET HAHOCUTHCS HA YepTexax U pparmMeHTax B
cucreme KOMITAC-TPA®UK 9.0 ¢ opuenranmeit napaiieibno 00vekmy?

15 Kakue napamerpsl HEOOXOJUMO 331aTh B COOTBETCTBYIOIIMX MOJISIX BBOJA Ha [lanenu

ceoticme cucteMbl KOMITAC-TPA®UK 9.0 npu HaHeceHUH Ha yepTexax Win
¢dparmenrax aBropazmepa?

OcTtanbHble BOMPOCHI K TMPOMEKYTOYHOW aTTECTAllMM HaXOAATCS B OaHKE TECTOBBIX
3aJIaHUH.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTTecTalnu

Cemectp Kputepun u HOpMBI OLCHKH

5 3auer (o «3a4TCHO» ot 40 u 6onee 6amIoB

HAKOIIUTEIILHOMY ot 0 10 39,95 6amioB
o «HE 3a4TEHO»
PEUTHHTY)




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOH

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoamnorexe /
n/n MeToIMYecKoe nocooue,
MPAKTHKYM, Ip.) HaumenoBanmue
P AP 9BC
1 | IO.P. Konbiios KomMmImibroTepHble TEXHOIOTMH B [IpakTuxkym 2019 OBC "Jlanp"
MalIMHOCTPOSCHUH
2 | }O.P. KonbioB OCHOBBI KOMITBIOTEPHBIX TUPPOBBIX Y4eOHuk 2019 OBC "Jlanp"
TEXHOJIOTHI MallTMHOCTPOCHUS
3 | A.B. IIpuemsiies, B.H. Kowmmerorepnas rpaguka B CAIIP Y4eOHoe mocodue 2017 OBC "Jlanp"
Kpytos, B.A. Tpesns, O.A.
Kopmakosa
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHUK, yueOHOe KO::“(?:[Z;O B
Ne nocooue, yueOHo- y
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondamorexe /
n/n MeToIMYecKoe mocooue,
HPAKTHKYM, IP.) HaumenoBanue
P ’ 9BC
1 | B.JI. boer KomrsroTepHoe Mo 1epoBaHue Kypc nexnuit 2016 OBbC "IPRbooks"
2 | A.B.3otos, /I.E. Canabaes | OcuoBel CAD JlaGopaTopHbIii 2018 Penosurtopuit
NIPAKTUKYM Ty
3 | A.E. CanabaeB I'eomeTpuueckoe MoAeNNpOBaHNE U JlaGopaTopHbIii 2008 133
aBTOMATH3UPOBAHHOE KOHCTPYHPOBAHUE C MPAKTUKYM

npumeHeHneM CAD-cucrem




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
cucTeM

1. Google Scholar — mowuckoBast cucTemMa MO Hay4HOW JuTeparype. BkiodaeT craThu
KPYIHBIX HAYYHBIX H3aTEIbCTB, APXHWBBI MPENPUHTOB, MYOIMKAIIMA HA CalTaX YHUBEPCHTETOB,
HAy4YHBIX OOILECTB M APYTUX HAayYHBIX OpraHu3auuid. Mimer craTeu, B TOM YHCIE U Ha PYCCKOM
sa3pike. UTO HE MajoOBa)XXHO, PACCUUTHIBACT HWHICKC ITUTUPOBAHMS MMYOJMKAIMH U TMO3BOJISIET
HAaxOJIUTh CTAaTbU, COJIEPHKAIIMNE CCHUIKU HA TE, YTO YK€ HAWUJICHBI.

2. Poccuiickas rocynapcrBennas oudnunoreka (PI'B), r. Mocksa — http://www. rsl.ru.

3. Uadopmanmonnas cucrtema "EgumHOoe OKHO J0CTyma K oOpa3oBaTeldbHBIM pecypcam”
co3mana 1o 3akazy dejepanibHOro areHTcTBa 1o oopazopanuto B 2005-2006 rr. Ha nanHbIi mepuon
B Ob yxe cobpano 6osiee 11 ThIC. y4eOHBIX MaTepuaaoB pa3andyHbIX By30B Poccun. B DK — Gonee
30 ThIc. onucaHui, a Tak ke ecTh "[noccapuil" u pasgen "Cucrema HOBOCTEH" MO Ha3BaHHOMN
TeMaTHKe. DTO YHHUKAJIbHBII 00pa3oBaTeNbHbIM MPOEKT B pycckos3piyHOM MHTepHete. [lomHblit
JIOCTYT KO BCEM pecypcam, BKIFOUYasi TOJTHOTEKCTOBBIC MaTepHUabl OMOIUOTEKH, MTPEIOCTABISCTCS
BCEM I10JIb30BaTENISIM B CBOOOIHOM peskume — http://window.edu.ru.

4. VHTepHEeT-O0MOMMOTEeKa 00pa30BaTEIbHBIX HM3JIaHUN, B KOTOPOH COOpaHBI 3JICKTPOHHBIC
yu4eOHUKH, CIIPAaBOYHBIE U yueOHbIE MOCOOUs. Y JOOHBIM MOUCK MO KIIOYEBBIM CIIOBaM, OTIEIbHBIM
TeMaM M oTpaciisiM 3Hauus — http://www.edulib.ru

5. Web of Science [DaekTpoHHBII pecypc] : MyJIbTUANCIUIUITMHAPHAS pedepaTuBHas 0a3a TaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016— . — Pexxum moctyma : apps.webofknowledge.com. — 3ar. ¢ skpana.
— S3. pyc., aHI.

6. Scopus [DnekTpoHHbIif pecypc] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004— . —
Pexxum noctyna : scopus.com. — 3ari. ¢ 3kpana. — 3. pyc., aHri.

7. Elibrary [OnexkTpoHHBIH pecypc]| : HayuHas 3JeKTpoHHas oubnuoreka. — Mocksa : HOb, 2000 .
— Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHri.

8. Springer Link [Onexrponnsiit pecypce] : [0a3a mannsix]. — Switzerland: SpringerNature, 1842— . —
Pexxum mocryna : link.springer.com. — 3ari. ¢ akpaHa. — S3. aHr.

9. Science Direct [DnexkTpoHHBIH pecypc] : KOJUIEKLUs 3JeKTPOHHBIX KHUT n3farenbeTBa Elsevier. —
Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. — 3ari1. ¢ akpana. — 3. aHri.

8.4. [lepeueHb NPOrpaMMHOI0 odecredeHust

Ne HaumenoBanmue I1O KouunuecTBo PexBu3uThI 10r0BOpa (1aTa,

n/n JIMLICH3UH HOMeEp, CPOK e CTBHUS)

1 Windows: moroBop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JIeHCTBUS — OECCPOUHO;
Acdmc KOHTpakT Ne 1653 ot

14.12.2018, cpok neicTBus —
0eccpovHO

2 Office Standard:

Office Stdandard 2013 Russian OLP KOHTpakT Ne 690 ot
NL AcademicEdition 19.05.2015, cpok nevicTBus —
0eccpovHO

Office Stdandard 2016 Russian OLP
NL AcademicEdition noroBop Ne 757 ot 04.07.2018,
CPOK JEUCTBHSI — O€CCPOUHO
Office Stdandard 2016 Russian OLP
NL AcademicEdition KOHTpPAKT Ne 727 ot
20.07.2016, cpok nercTBuUs —
06eccpouHO



http://window.edu.ru/
http://www.edulib.ru/

Ne HaumenoBanmue 11O Kosaun4yecTBo PexBu3uTHI 10TOBOpA (1aTAa,

n/n JIMLIeH3UH HOMep, CPOK JAeHCTBHA)

3. KOMIIAC-3D v 18 250 koHTpakT Ne 1198 ot
(ITpoexTupoBanue u 18.11.2019, cpok nelicTBus —
KOHCTPYMPOBAHHUE B 6eccpouHO
MaIIMHOCTPOEHUH)

4. Mirapolis Human Capital JIMIIEH3HOHHBIH JOoroBop Ne
Management 42/02/22-K ot 02.02.2022,

CPOK JICUCTBUS — JI0
31.08.2022

8.5. Onucanne MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI JJIsI OCYIIeCTBJIEHHUS
00pa30BaTeJILHOIO MPoIecca Mo AUCIIUIIHHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeToB, 1a00paTopuii, MACTEPCKUX H

Ne JAp. 00bEKTOB /1JIs1 IPOBeIeHUs

/1 | MPaKTHYeCKUX U JJA00paTOPHBIX 3aHATHIA,
MOMENIeHUH JIfl CAMOCTOATEILHON

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

IlepeueHb 0OCHOBHOTO 000OPY/10BaAHUSA

KommbroTepHsiii kiacc. KommbroTepHbie CTOMbI, CTOJ
VYyeOHass ayautopust Ui OPOBEICHUS | IPENOAABATEIbCKUMN, CTYNbs, JOCKa
3aHSTHUN JEKIIMOHHOTO THIIA. aynutopHas (MernoBasi), CTOJIbI
VYyeOHast ayautopust Ui IPOBEICHHS | YYEHHMUECKHE, KOMIBIOTEPHI.
3aHATUI CEMHUHAPCKOTO THIIA.

VYyeOHass  ayauTopuss Al KypCOBOIO
MIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabor).

VYuebHas  ayauTopus AN IPOBEAEHUS
TPYIIOBBIX u WHIMBUTYaTbHBIX
KOHCYJIbTALIU}I

VYyeOHast ayautopust i TIPOBEACHUS
3aHATHH TEKyLIero  KOHTpPOJs U
npomexytounoi arrecraimu. (E-304)

KomMmnbroTepHslii Ki1acc. IlepenocHOM NPOEKTOP, IKPaH,
VYyeOnass ayautopust Ui TpOBEICHUs | KOMIbIOTEpHBIE CTOJBI, CTOI
3aHATUH JICKIIUOHHOT'O THIIA. [IPENOABATEIIbCKUM, CTYIIbsA, JOCKa
VYyeOnass ayautopust uid  TOpoBedeHHs | ayauTopHas, CTOJIbl yueHHYecKue
3aHATUN CEMUHAPCKOIO THUIIA. aByxMecTHble, [1K

VYyeOHass  ayauTopusi A KypCOBOTO
MIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabor).

VYuebHasg  ayauTopus AN IPOBEACHUS
IPYMIOBBIX u MHIUBUAYAJIbHBIX
KOHCYJIbTALIUH.

VYuebHasg  ayauTopuss  ANS  IPOBEAEHUS
3aHATUN TEKyLIETO  KOHTPOIA |
npomeskyrounoit arrecraruu. (E-306)

VYuebnas aymutopuss ans  npoBeaeHus | Cton npemnopaBarenbckuid, CTONBI
3aHATUN  JICKIMOHHOTO  THMNA. Y4YeOHas | yYeHWYECKHE IByXMECTHBIE (MOHOOJIOK) ,
ayauTopusi  JUIA  TPOBEACHUS  3aHATHUH | CTYJbs, TOCKA ayTUTOpHas (MeJIoBas),
CEMHUHAPCKOTOo THIA. YueOHas ayuTopus Uisl | Kadenpa, MpoeKTop, IKpaH, MPOIEeccop,




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus IS
MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYJbTallMii. Y4eOHas ayauTopus JUIs
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJI U
npomexyrouHoi arrecraimu. (E-309)

mKadw

[Tomerienne il CaMOCTOSITEIBHOU pPabOThI
cryaentos (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBXOTCPBI

[TomereHre ISl CaMOCTOSITENBLHOM paGOTHI
obyuaromuxcs (C-508)

Jocka ayautopHas (MenoBas), CTOJbI
YYEHHUYECKHUE, CTOJ IIPETO1aBaTeIbCKU,
CTYJIbsl, CTEHIbI, IKA(BbI.
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