MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.B.04

(uHOexc OucCyuniuHbot)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI

KOMHBIOTepHOG MOACIIUPOBAHUEC B MALIMHOCTPOCHHU N

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJITOTOBKH
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeYeHNE MAIIMHOCTPOUTEIIBHBIX TIPOU3BOJICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TeXHOIOTHsI MAITUHOCTPOCHUS

dopma o0ydeHHUs: OUHAs
I'ox mabopa: 2021
O6mmas Tpynoemkoctsb: 4 3ET

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO ceMeCTPpamM

CemecTp 5

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexun 18 18
JlaboparopHble
ITpakTnueckue 52 52
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 70,25 70,25
CamocTosTenpHas padora 73,75 73,75
KoHnTpons
Hroro 144 144




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

(OondxcHocmy, yueroe s3eanue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OTcyTCTBYET

Peniensent

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

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

Cpok aeiicTBus padoueii nporpaMMbl IMCOMILIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«O06opynoBaHue U TEXHOJOTUU MAIIMHOCTPOUTEIHLHOTO MTPOU3BOJICTBAY

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



1. LHeab ocBOeHUSI AUCHHUILINHBI
Llenb ocBOEHMSI TUCIUIUIMHBI — (POPMUPOBAHUE Yy CTYJACHTa KOMIIETEHIIMI MOCTPOCHUS U
aHaJgM3a MaTeMaTHYEeCKUX MOJIECH, HCCIEYyeMbIX U MPOEKTUPYEMBIX TEXHUYECKUX CHCTEM, U
TE€XHOJIOTHYECKHUX MPOLECCOB, MPOBEIEHUS BUPTYaIbHOTO BBIYMCIUTEIBHOTO SKCIIEPUMEHTA Ha

COBPEMEHHOM yPOBHE.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
Nwxenepnas rpaduka, Ocuossr CAIIP.

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

KOTOphIE HEOOXOAMMBI B JAIbHEHUIIEM TMPU H3YYCHUH JUCIUILINH:
TEXHOJIOTHYECKUX  IPOIIECCOB,
ABTOMaru3anus

MPOEKTUPOBAHHUE
Texnomorus

MalIMHOCTPOCHUH,

ABTOMAaTU3UPOBAHHOE
TEXHOJIOTMH  MAIIMHOCTPOCHHUS,
TEXHOJIOTMYECKUX  IPOLIECCOB B

OCHOBBI

MalllMHOCTPOCHUH, HpOGKTHpOBaHI/Ie MAalTHHOCTPOUTECIIBHOI'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 Mozesied O00OBEKTOB  MAaIIMHOCTPOUTEIBHBIX
ABTOMATHU3UPOBAHHOE | OOBEKTUBHOIO KOHTPOJISA | MPOU3BOJCTB, c HCIOJIb30BaHUEM
MIPOCKTUPOBAHHUE CUCTEMBI cOopa, CTaHJAPTHBIX MaKeTOB " CpEICTB
TEXHOJOTUYECKHIX 00paboTku, aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHMS,
MIPOIIECCOB OTOOpaKEHHS U OCHOBHBIC 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 00EeCIedeHUe CPEJICTB U CUCTEM
matepuainos (IIK-3). | Opaka nmpu M3roTOBICHUH | MAIMHOCTPOUTENBHBIX — TPOM3BOJACTE  IIPH
MalTuHOCTPOUTEIBHBIX MTOCTPOCHUH Mojelei 00BEKTOB
17631 (10717 MalIMHOCTPOUTEIbHBIX MIPOU3BOJICTB,

[1K-3.2. [ToaroraBinuBaer
MIPEATIOKEHUS IO
MpEeAYINPEXRACHUIO U
JUKBUJAUU Opaka npu
HW3rOTOBIICHUU
MalTuHOCTPOUTEIBHBIX
56631 (S1)05051

[TK-3.3. OcymecTBisier
BHECCHUE N3MCHCHUN B
TEXHOJIOTHYECKHE
MPOLIECCHl U3TOTOBJICHUS
MalTuHOCTPOUTEIBHBIX
U3IeIUN U
JIOKYMEHTAITUIO Ha HUX

TEXHUYECKUX CHUCTEM M MX DJJIEMEHTOB C
UCIIOJIb30BAHUEM KOMIIBIOTEPHOM TEXHUKH,
CO37aBaTh CXEMHBIC MOJIENH (c
COCPENOTOYEHHBIMH napamMeTpamH) u
JTUCKpPETHbIE MOJeNN (C pachpenes€HHbBIMU
napamMeTpamMM) TEXHHYECKHX CHUCTEM U HX
AJIEMEHTOB C UCITOJIb30BAHUEM KOMITBIOTEPHOU
TEXHUKH

Bnaners: aciektamMu OCTPOCHUST MOJIETIEN
00BEKTOB MAIIMHOCTPOUTETHHBIX
IMPOU3BOJACTB, TCXHUYCCKUX CUCTEM U UX
3JIEMEHTOB C UCIOJIb30BAHUEM KOMIIBIOTEPHON
TEXHUKH, aCIICKTaMH ITOCTPOCHU A
(YHKIIMOHATBHBIX MAaTEeMAaTHYECKUX MOJEIEH
TEXHUYECKUX CUCTEM Pa3sHOI'O YPOBHA
CJIO’KHOCTH M KOMIUJIEKCHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0bem, HNuTepakTusb,
Mopnyas (pa3nea)l  y4yeOHoi . Cemectp Banasbl (HamMeHOBaHMe
(yuedoHoOl padoTHI) u. u,
padoTbl OLICHOYHOI'0
cpeacTBa)
CamMmocTosiTenbHOe . - - -
HAVaeHIE W3y4yeHne KOHCHEKTOB JICKIM, MOJIrOTOBKA K 5 73,75
i MIPaKTUIECKUM paboTam
MaTepHuaa
CxeMHOE 5 4 2 -
MOJICITUPOBaHHUE Teoperndeckre OCHOBBI MOJICIAPOBAHUS
TEXHUYECKUX CHCTEM | pp ooy CHCTEM C COCPEIOTOUCHHBIMH ITapaMeTpaMHu.
Ha MaKpOYpOBHE H 3HAKOMCTBO C HHTEP(EHCOM MPOrpaMMHOTO
(multi-body obecrieueH st IS CXeMHOTO MOJICITUPOBAHUSI
simulation)
Tpenunr padotsl ¢ CAE-cucremoii. 5 4 2 -
BrinonHeHe npuMepa nocTpoeHust
Jlexmus 2 pv p p
MaTeMaTH4eCKON MOJIENH U peIlIeHUE
YHUCJIEHHBIMU METOAaMH
. OT4eT 0 BBHITOJIHEHUH
[MpakTHyeckoe KuHemaTnueckuii aHaIM3 IIOCKUX 5 9 18
MPaKTHYECKOTO 3a/1aHHs
3aHsaTHE 1 MEXaHU3MOB Mpu noMotnu cuctem CAD Nol
TBepAoTENbHOE MOJEIUPOBAHNE - OTueT 0 BBHIOITHEHUHT
IIpaktuueckoe P JIeIHp 5 11 18
CIIOKHOTIPO(PHIIBPHOTO PEKYIIETO HHCTPYMEHTA MPAKTUIECKOTO 3aJaHHs
3aHATHE 2
ripu nomouu cucrem CAD INe2
IIpoextuposanue TII Mexannyeckoit 5 5 2 -
Teoperndeckre OCHOBEI BBIYHACITHTEIEHOM
MEXaHUKU:
- Pemenune nmpocThIX OTHOMEPHBIX 33124
MopnenupoBaHue ¢ p A p A
METO/IOM KOHEUYHBIX 3JICMEHTOB
MCTIONBE30BaHUEM
Jlexmms 3 - DIIeMeHTHI TEOPHUHU YIIPYTOCTH B MATPUIHOM
METO/1a KOHEYHBIX
BHUjIE
PIIEMEHTOB
- HncieHHOE MHTETPUPOBAHUE
- MeTo/ibl pelieHus CUCTeM JIMHEWMHBIX
anredpanvecKux ypaBHEHUH, TOPOKIEHHbBIE
MKD
IIpaxTnyeckoe PazpaboTka accounaruBHoro yeprexa 3D- 5 9 18 OTueT 0 BBINOIHEHUT
3aHsTHE 3 MOJIEIIM PEXKYIIEr0 HHCTPYMEHTA ITPH TIOMOIIHN PaKTHYECKOTO 33/1aHMs




Mopyab (pa3aean)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHoOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNuTepakTusb,
4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

cuctem CAD

Ne3

IIpaxtuueckoe
3ansATHE 4

PazpaboTka napamerpuueckux 3D-moneneit
MOIIAITHUKOB Ka4€HHUs IIPU IOMOIIHY CUCTEM
CAD

11

18

OTuyer O BBIMOJHEHUH
MPaKTHYECKOTO 3aIaHus
No4

X apaKkTepUCTUKA
(bYHKIIMOHAIBHBIX U
obecIeYnBarOIINX
OACHCTEM

Jlexmus 4

Ocuornble 010k CAIIP TII cObopku. brroku
YCTaHOBJICHHS TIOCIIEI0BATEILHOCTH COOPKU
m3penus (CE), yenoBuit codupaemoctu
(CE),HOpM TOYHOCTH COOPOYHOH OCHACTKH,
COCTaBa M CTPYKTYPHI cOOPOUY-HOW Onepanuu 1
nmapaMeTpoB cOOpoUHO# onepanuu. PaspadboTka
YIPaBJAOLIEH IporpaMMsl Ui ctaHka ¢ UITY
¢ npumenennemM CAIIP (ITporpamma
PowerMill) Odopmnenne MapupyTHOit KapThl
TEXHOJIOTUYECKOT0 Mpoliecca ¢ MPUMEHEHHEM
CAIIP (mporpamma Komnac, Beptukasn)
OdopmiteHne onepannoHHbIX KapT
TEXHOJIOTUYECKOT0 NpoIlecca ¢ MPUMEHEHHEM
CAIIP (mporpamma Kommac, BepTtu-kanb)
Ocuornble 010k CAIIP yHUBEpCaTbHBIX
npucniocobnenuii. broku CAIIP VII (YHII u
YCII) : BetOopa B HHGOPMALIMOHHOM 0a3e
TUIIOBOM KOHCTPYKIIMHU ITPUCTIOCOOJICHUS;
HACTPOWKM CMEHHOM 4acTH (HaJIaJ0K) Ha
reoMeTpHUecKHe napaMeTpsl oopadaTeIBaeMOit
3aroTOBKH Ha OCHOBE IapaMeTpH3alluu

IIpaktuueckoe
3aHATHE 5

TpexmepHOE KOHCTPYUPOBAHUE
TEXHOJOTMYECKOH OCHACTKH

12

20

OT4YeT 0 BBITTOJITHEHUH
MPAKTUIECKOTO 3aaHMs
INo5

A

0,25

Hroro:

144

100

Cxema pacyera uTOroBoro 6ajiaa. Tekymumii peiiTUHT (Bce 3aHATHSA U MPOMEXYTOUYHBIE TeCThl) + Pe3ynbTaT UTOroBOro Tecta U Bce JeNUTCS
Ha 2 + bb (ecnu bb npeaycMoTpeHsr)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

st 3¢ (HeKTUBHOTO M3y4YeHUs NUCIHILIMHBI U peajn3allil KOMIIETEHTHOCTHOTO MOAX0/a,
UCIMOJIb3YeTCsl TEXHOJIOTUS JMCTAaHIIMOHHOIO OOYYeHHs, TEXHOJOIMs TPaJULMOHHOIO OOy4YeHHs
(JIeKuK, TpakTHYecKrue paboThl, CAMOCTOSITETIbHAS PadOTa CTYACHTA).

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

[Tpy mOATOTOBKE K MPAKTUYECCKUM 3aHSITHSIM U 3a4eTy CTYACHTY HEOOXOIMMO TIIATEIHHO
W3Y4YUTh NpPENIaraeMyro JUTEPATYpPy, JEKIMOHHBIA MaTepHall, a TAKKe BBINOJHATH BCE 3aJaHUs
MPENOJABATEINs], MPEAYCMOTPEHHbIE MporpamMmon. g 3aKkperuieHus: TEOPETUUYECKUX 3HAHUK 10
U3y4aeMbIM Ha JIEKIMSX MpoOjemMaM MpPOBOAATCS NPAKTHUYECKUE 3aHSATUS, TI/I€ CTYACHTHI
BBITIOJHSIOT 3aJJaHMs 10 TeMaM JUCIUIUIMHBI B IETSX (GOPMUPOBAHUS MPAKTUUECKUX HABBIKOB.

Jlis  BBIIIOJTHEHUS CaMOCTOSTENbHOW pabOThI, CTyJEHTaM BBIJAIOTCA BOMPOCHI IS
u3ydeHus. CTYACHT CaMOCTOSTEIbHO padOTaeT C JOMOJHHUTEIBLHOW M OCHOBHOW JHUTEPATypOH,
HOPMAaTHUBHBIMHU aKTaMU, UHTEPHET-PECYPCAMH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

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

OTyeT O BBIMIOJIHEHUH MPAKTHYECKOTO
samaaus Nel «Kunemarnyeckuii aHaimus
MJIOCKUX MEXaHU3MOB TP MTOMOIIN
cuctrem CAD»

OTyeT O BBIMIOJIHEHUH MPAKTHYECKOTO
3amanus Ne2 «Pa3paboTka
accolMaTuBHOTO yeprexa 3D-monenu
PEXKYIIEro MHCTPYMEHTA MPU MTOMOIIH
cucteM CAD»y

OT4YeT O BHINIOJIHEHUH MMPAKTHYECKOTO
3aganus Ne3 «TBeproTenbHOe
MOJICIIUPOBAHUE CIIOKHONPO(HIBEHOTO
PEXKYIIEro MHCTPYMEHTA MPU MTOMOIIH
cucrem CAD»

OTyYeT O BHITIOJIHEHUH MPAKTHYECKOTO
3amanus Ned «Pa3paboTtka
napamerpuueckux 3D-moxneneit
MOAIIUITHUKOB KaueHHUs ITPU TTOMOIIN
cucteM CAD»y

OT4YeT O BBINOJIHCHUH IMPAKTHYECKOTO
3aganus Neb «TpexmepHoe
KOHCTPYMPOBAHUE TEXHOJIIOTMYECKOU
OCHACTKU

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0)]I/[Mble AJIA TEKYLIECT0 KOHTPOJIsA

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

npu nomoumm cucrem CAD»

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

2 moax xod X (M

3 max xod C (M)
[poguk X, ly!
dx, '

H
dt

—

5 Mpoux

1 Tpoekmopus X
Z max xod £ (M)
3 mox xod (O ()
& Tpoguk xlyp)

0¥
5 lMpogux ral




1
2 mox xod X [sml
1
L

-'T 30 dag,
£ =200 G/ =200 o/ Muw
/, '{ L? MM {r 7[.2"] MY
."- =50 1 =60 1
: L=45 v
BX=X=,

1 Tpoekmopus X

b max xod C 1) Z mox xod F {mml
Fpomux x,{p) = 3 max xod OC (%)
dx, & [poguk xlpl
S 'poguk —"I Lo G;U;
5 Mpagux d—fn,\
U ffaey
Mo 430 adl/ ram Ps =250 00/ e
1 =60 Mot =70 m 1,220 p
H== Q7w 40-\'" {3=60 w
&= 8T aars EX=05 e ‘_?an(./\? s
1 Tpoexmopus X 1 Tposxmopus X
2 mox xod £ (k) 2 mox xod E (MMl
3 max xod C {mml 3 max xod (O I7)
& Tpogex xgp) 4 [popux 1yl

i dx;
5 Tpomux 'd_r'” 5 Tpapus d—,ll.-
Jovo Ao .
—f =300 o8/ C 0 s = 1000 08/ b
<L, At i {=37 e
«."ﬂ ¥ /'_\5 47 pre
X a‘C‘ A = F =50 tes
e 57 rpt EXN A AC=08 ALSLL BEAD
1 Tposxmopus X A v 1 Tpae«ntcm X
=2 mox xod £ [wml 0 2 max xo8 C (v
3 mox xod FC (7] B 3 max xod 0 (M)
L I’pudm Xe lm‘ 4 & popux xplel
S Fnuwux ||- > [popuk 5
M 3 P (€'g:0)
I AR -« 07 o/
.: I: L
g f' S
1‘1 iy =70 e
poekmapus X d
2 max xod EX | i T L I
3 max 03 © {nm) Tp“ex'ngpuq' X
& Tpogex x(y) 2 mox xod C (umi
i o max xod E (v
S Tpo Ii%l‘l & Tpaus x|yl

dx
5 Doguk W”:

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

1. Heap 3ansiTHSI: IPHOOpETEHHE HABBIKOB M MPAKTHYECKOrO OMNBITa F€OMETPUUYECKOTO U
(YHKIMOHATIBHOTO MOJEIUPOBAHMS MPOCTEHIINX IIIOCKUX MEXaHU3MOB IPH TOMOIIM CPENCTB
aBTOMAaTH3AlNH TPOEKTUPOBAHMUS.

2. AITOPUTM BBINOJHEHHUS IPAKTHYECKOT0 3aJaHUS

1. 3yunTh mpeyIoKEHHBIN MaTepuas, U3J0KEHHbIA B COOTBETCTBYIOIIUX METOIUYECKUX
YKa3aHHUSIX.

2. BbINOMHUTH MOCTPOEHUE TPAEKTOPUM JBUKEHHS, aMIUIUTYAbl YIJIOBBIX IMEepeMEIIeHUH,
rpaduK 3aBUCUMOCTH OTHOCHUTEIBHOTO MepeMeIeH s, rpaduk 3aBUCUMOCTH JTMHEHHON CKOPOCTH B
COOTBETCTBUU C BBIJJAHHBIM BapUAHTOM 3aJaHMUSL.



3. Owxupaembliii (e) pe3yabTar (bI): TPAaCKTOPUM JBHUXKCHHS, aMIUIMTYIbl YIJIOBBIX
nepeMeleHni, rpauk 3aBUCMMOCTH OTHOCUTENIBHOTO IepeMElIeHUs, IpaduK 3aBUCUMOCTH
JMHENHON CKOPOCTH B COOTBETCTBUU C BbIJAaHHBIM BapUaHTOM 3aJaHUsI.

Kputepun onenkmn:

- OLICHKAa «3a4YTE€HO» BBICTABISETCSA CTYIEHTY, €CclIM paboTa BBIIOJHEHAa B CPOK, 0e3 OIMOOK U
3aMEYaHUM U YCIICIIHO 3alUIICHA;

- OIIEHKa «HE 3a4TeHO» ecliM paboTa BBHINIOJHEHA HEBEPHO WM C OOJBIIMM KOJIUYECTBOM
3aMEUaHMH, WJIK BOOOIIE HE claHa

7.2.2 TipakTuyeckoe 3anaTHe Ne 2 «TBepI0TE/ILHOE MOIETHPOBAHUE CJI0KHONPOPHILHOTO
PEeKYIIEro MHHCTPYMeHTa npu nomoum cucrteM CAD»

Tunosoii(bie) mpuMep(bl) 3agaHusI (i)
Howmep BapuanTa — nBy3naunoe gyuciio ot 01 mo 29. [lepBas nudpa BapuanTa 03Ha4aeT HOMEP
cxemsl (0, 1, 2), BTopast — HOMep cToa01a ucxoaHbIx JaHHbIX (0...9).
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\
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L
Hcxomuble qaHHBIE U1 KOHCTPYUPOBAHUS
Ne |0 1 2 3 |4 o) 6 7 8 9 | Mar-nn 0s, MIla | BapuaHTbl
D: |40 |48 [44 |52 [60 |65 |56 [70 |75 |80
D, |30 |38 |34 |42 |50 |54 |44 |60 |65 |70 | C20 | 410 01,03,05,07,09
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
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16 |18 |17 |20 [22 |24 |18 |16 [20 |22
5 17 16 15 17 16 |5 I8 THRER Cranb 60 | 680 11,13,15,17,19

8 |6 [10 |10 |8 |8 16 |18 |14 |14
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KpaTKOC OIMMCAHHUE U PErJIAMEHT BBINOJTHCHUSA

1. Ileab 3aHATHA: PA3BUTHE HABBIKOB CO3/IaHUS pabOYMX uyepTexed Jeraneid u cOOpOUHBIX
€JIMHUL HA OCHOBE UX TPEXMEPHBIX MOJEICH.

2. AJITOPUTM BbINOJIHEHHUSI IPAKTHUYECKOT0 3aaHM S

1. M3yunTh npe/uloKEHHbI MaTepuall, U3JI0)KEHHBI B COOTBETCTBYIOIUX METOIUYECKUX
YKa3aHHUSX.

2. BpINONHUTD  TBEPAOTEIBHOE  MOJCIHUPOBAHUE  CIOKHONPO(QUIBHOIO  PEXKYLIETO
MHCTPYMEHTA B COOTBETCTBUU C BbIJAaHHBIM BapUAHTOM 3aJaHMS.

3. Oxupaemblii (e) pe3yabTar (bI): TBEpPAOTENbHASI CIOKHONPOPUIBHOIO PEXKYILIETO
uHctpymenta CAD-Mozens B COOTBETCTBUHU C BBIAAHHBIM BapUAaHTOM 3aaHUS.

Kpurepun oneHku:
- OIICHKA «3auTE€HO» BBICTABJISIETCS CTYIEHTY, €Cii paboTa BBIIIOJIHEHA B CPOK, 0€3 OMHMOOK U
3aMEUYaHHi U YCIIEITHO 3alllUIIeHA;
- OII€CHKa <«HC 3a4TCHO» C€CJIn pa60Ta BBIITOJIHCHA HCBepHO Ui C 60JH>HII/IM KOJIMYECCTBOM
3aMeYaHuM, WK BOOOIEe He caHa

7.2.3. lIpakTnuyeckoe 3augaTue Ne3 «Pa3padoTka acconuaTuBHOro 4yepre:xa 3D-monenan

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 crosdua ucxoanbix gaHHbix (0...9).




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. AITOPUTM BBINOJHEHHUS IPAKTHYECKOI0 3aJaHUS

1. 3yunTh mpeaioKeHHbI MaTepual, W3JI0KEHHbIH B COOTBETCTBYIOIIMX METOJIWYECKUX
YKa3aHUsX.

2. BBIMOTHUTH TOCTpPOEHWE YEPTEXkKa JETATM B COOTBETCTBHHM C BBIJIAHHBIM BapHAHTOM
3a7]aHuUsl.

3. Oxunaemslrii (e) pesyabrar (b1): wiockas CAD-monens B COOTBETCTBUU C BBITAHHBIM
BAPUAHTOM 33JIaHUS.

Kpurepun onenkmn:
- OLICHKA «3a4YTE€HO» BBICTABISIETCSA CTYIEHTY, €CIM paboTa BBIIOJHEHA B CPOK, 0e3 OmMOOK H
3aMEUYaHui 1 YCIEIIHO 3alIHIIEHA;
- OLEHKAa «HE 3a4TeHO» eciu paboTa BBINOJHEHA HEBEPHO MM C OOJBIIUM KOJINYECTBOM
3aMe4aHui, UM BooOIIe He caHa

7.2.4 MIpakTnueckoe 3anarme Ne 4: «Pa3spadorka napamerpudyeckux 3D-monesei
NOJIIUITHUKOB KayeHus npu nomouu cucrem CADy




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

No No
HanmenoBanune Jcku3 HanmeHnoBanne Ocku3
Bap. Bap.
1 2 3 4 5 6
TTogmumnuuk
S A POJIMKOBBI i
IMommumuauk ‘ paadaTbHBIN C D
1 LIAPUKOBBIN o | KOpOTKHMA 4R
aIuaIbHBII MUTAHIPAYECKUMUA . 4
<
OJIHOPSITHBIH ; poJIuKaMu 0e3
[l ] ™= O6opTOB Ha
BHYTPEHHEM KOJIbIIE
IMommmumuuk o mHmHIK
pOJII/IKOBbII/IU 8 POIHKOBEI .
paguaTbHBINA c O . . o~
EEIJ)I?/I:{I;HI\;I:IIGCKI/IMI/I i ! KOpOTKUMH
3 OJII/IKaI\IZI/I c :{ 4 | HMIMHAPUICCKUMHU
P = pOJIMKaMu c
OJTHOOOPTOBBIM P
' { 0JIHOOOPTOBBIM
BHYTPCHHHM = BHYTPEHHUM
KOJBIOM U INIOCKUM KOTBIIOM
YIOPHBIM KOJIBIIOM
IHoamummauk
POIUKOBBII THoammumnuuk
paauanbHbIN ¢ (moBepHyTO) POJIMKOBBIiA (ILOBEpHYTO)
KOPOTKUMH | :';, e PaMABHBIN C - -
HATUHIPUYESCKIMHU | ] | KOPOTKUMH 1/
poJIMKaMu | % i HWITUHIPUYECKUMU |
IBYXPSOHBIN C : < OJTUKaMH ' o
5 | ry |® | 6 5 | 33
06e300pTOBBIMU CATIIN JBYXPSTHBIN C | i
HapYy>KHBIM U | ! ! 6€300pTOBBIM : i
BHYTPEHHUM | | HapYXXHBIM KOJIBLIOM | Ig— |
KOJBIIAMU C d_| C METAIUTHYECKUM
METaAJUIMYECKUM D MaCCHUBHBIM -
MacCCUBHBIM cenapaTtopom
cenapaTopom
IToamunmHuk IHogmmnHuk -
POJIMKOBBII - - POJIMKOBBIN —
paavalbHBIN C — /J—;— \ paguanbHbIN ¢ |
KOPOTKUMU | | KOPOTKUMHU | N
UIHHIPUYECKUMU | | UAITMHIPUYECKUMU . :
poJIMKaMu . poJIMKaMu |
TPEXPSAIHBIN C | | w YETBIPEXPSIHBIN C ' m
7 | 6e300pTOBBIM | | 8 | 6e360pTOBBIMH |
Hapy>KHBIM KOJIBLIOM | | | HapYXHBIM U | L
U MAITHHAPUYECKIM ' BHYTPEHHUM .
OTBEPCTHEM " d ' KOJIBIIAMH C }
BHYTPEHHETO KOJIbIIa D IUIOCKUMU : d '
CTOTIOPHBIMU -
(mOBepHYTO) D
KOJIbIIAMU

(IOBEpHYTO)




No Ne
HaunmenoBanue HammenoBanme
Bap. Bap.
1 2 4 5
THoamumnHauk
o ITommmnHuk
POJIMKOBBIN o
o IAPUKOBBII
9 | pamuanpHBIN 10
o paauanbHO-
cheprueckuii .
N YIOPHBII
JBYXPSTHBIN
ToamunHauk
o ITommmnHuk
IAPUKOBBII Ny
POJIMKOBBIM
paluaIbHO-
o paauanbHO-
YIOPHBII o
11 . 12 | ynmopHsIii ¢
OJHOPSIAHBIN C
KOHUYECKUMH
pa3beMHBIM
pOJIMKaMH
BHYTPCHHHAM OJHOPSTHBIN
KOJIBIIOM (A = 36°) p
IHogmumauk IHogmummHank
POJIMKOBBII POJINKOBBIN
paauanbHO- paauanbHO-
YIOPHBIHN C YIIOPHBIN C
13 KOHUYECKUMU 14 | KOHHUECKAMA
ponauKamu pOJIMKaMH
OIHOPSIAHBIN C JIBYXPSJIHBIN C
YIOPHBIM OOpPTOM YIOPHBIM OOpTOM
Ha HapYKHOM Ha Hapy>KHOM
KOJIBIIC KOJIBIIC
IToammunmHauk IToamunHuk
POJIMKOBBII POJINKOBBIN
paauanbHO- paauanbHO-
YIOPHBIN C YIIOPHBIN C
15 KOHHMYECKUMH 16 KOHMYECKHUMH
ponauKamMu pOJIMKaMH
JIBYXPSHBIN C JBYXPSIHBIN C
JIBOMHBIM JIBOMHBIM
Hapy>KHbIM BHYTPEHHUM
KOJIBIIOM KOJIBIIOM
IToammunmHauk
OJINKOBBIN
p IToamunHuk
paauanbHO- N
o [IIAPUKOBBIN
17 | ymopHsIii ¢ 18
YIIOPHO-
KOHMYECKUMH o
paauanbHbIA
ponauKamMu
YeThIPEXPSIIHBIN

KpaTkoe OMHCAHUEC U PEIVIAMEHT BbINMOJHCHUSA

1. I_IeJ'I]: 3AHATHUA: O3HAKOMJICHHUE C ITOCTPOCHUEM MMApaMETPHICCKUX MoJeJIeii.

2. AJIrOpUTM BbINIOJTHEHHU S IPAKTHYECKOI0 3aaHM S

1. I/ISY‘-II/ITB Hpe)lJlO)KeHHHﬁ Marcpuall, HU3JIOKEHHBIA B COOTBCTCTBYIOIIIUX MCTOAUYCCKUX

YKa3aHUsX.




2. Bemonauth noctpoenne napamerpudeckoii CAD-monmenu B COOTBETCTBUU C BBIIAHHBIM
BapUAHTOM 3aJIaHUS.

3. Oxungaembiii (e) pesyabrtar (bI): mapamerpuueckas CAD-mozens B COOTBETCTBUU C
BBIJJTAHHBIM BapUAHTOM 3a/IaHHMS.

Kpurepun oneHku:
- OLIGHKA «3aYTEHO» BBICTABIIACTCS CTYICHTY, €clii paboTa BBHIMOJTHEHA B CPOK, Oe3 OmuOOK U
3aMEYaHHi U YCIIEIIHO 3alllUIIeHa;
- OLOCHKa <«HE€ 3a4TCHO» CCJIIN pa60Ta BBIIIOJIHCHA HCBCPHO HJIK C 6OJIBH_II/IM KOJINYCCTBOM
3aMe4yaHHii, Wik BOOOIIE HE claHa

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

Tunosoii(bie) npuMep(bl) 3aganus(1ii)
1. IlenTp Bpamarommics

Haznauenme: IlpumeHnsioT 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
PacHOpHBIX KOJIEL U 3aKPYUUBAHUS pe3b00BOM KPBIIIKH.

Ipunmun paGorsl: LlenTp xKoHycomM Mop3e 3akperuisercss B 3aaHell 0a0ke cTaHka U
IpeHa3HayeH JIJIsl YeTKOTO [IEHTPUPOBAHNUS 3arOTOBKH.

2. llenTp Bpamaromunics

Hasnauvenme: [Ipumensior npu obpaboTke aetanel Tuma Bayl. BocrnpuHuMaeT oceBbie U
paauanbHbIe HATPY3KHU.



Onucanue kOHCTPYKHUM: OCHOBY KOHCTPYKIIMHM COCTABJISIET OINpPaBKa, Ha KOTOPOM
HaxoJaTcs noamunHuk. Kopiryc BeINoNHEH B Buje KoHyca Mop3e, mpu MOMOLIY KOTOPOro IIEHTP
KpenuTcs B 3amHell 0abke craHka. B koprmyce HaxXoAWTCs OTBEPCTHE JUIS TOJAYM CMas3Ku
noamunHukamM. @OukcHpoBaHHOE TMOJIOKEHHUE MOALIMIHUKOB OOECHeUnBaeTCsl C IOMOIIbIO
PACIIOPHBIX KOJICI[ ¥ 3aKPYYHBAHUS Pe3bOOBOM KPBIIIIKH.

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

(8

|

- i

Ha3nauyenmne: [IpuMeHSIOT B KauecTBE YHUBEPCAIBLHON OCHACTKH B CJIydyae HEOOXOIUMOCTH
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 JI€BO Tpamnenen1anbHbIX pe3b0.

Ipunuun padorei: braronaps Hanuuuio NpaBoi U JIEBOM pe3bObl HA XOJJOBOM BUHTE, IpU
BpAILEHUH BHHTA I10 YaCOBOM CTpPEJIKE MPOUCXOTUT COMMKEHHE T'yOOK K IUIOCKOCTH CUMMETpPHH,
IIPOTHUB YaCOBOM — PACXOK/ICHNUE.

4. 3aKUM THUCOYHBIN CIABOECHHBIA
Ha3znavenmue: 3a)kuM npeHA3HAUYEH IJIs1 KPEIUICHUS IBYX 3aroTOBOK. MOKET MpUMEHSThCS
TSt Gpe3ePHBIX U CBEPIIIIBHBIX PadoT.



Onucanue KOHCTpyKuuu: J[aHHBIN 32)KUM HMEET 4YeThIpe IuraBaromme ryoku 1, 2, 3, 4
CKBO3b KOTOpBIE IPOXOJIUT BHHT. Mexay T'yOKamMu HMEIOTCS TNPYKUHBI JJI1 OBICTPOTO OTBOJIA
ryOOK Ipu pazkume. 3-1 U 4-51 TyOKU ABUTAIOTCS O JJOTIOJHUTEIBHOMN HAMPABIISIOMIEH OIpaBKe.

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 1js CBEpJEHHUS OTBEPCTUH B LWJIMHIPUYECKHUX 3arOTOBKAX.
3aroToBka ycraHaBiauBaeTca 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 IUIMTHI NMPH MOMOILM BPAILIEHUS PYKOATKH.
®ukcanus B 32KaTOM MOJIOKEHUHU OCYILECTBIISETCS 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, KOTOPBIN CIY>KUT JJI1 HACTPOHKHU Ha 33JJaHHOE PACCTOSIHUE OT YCTAHOBOYHOI'O TOpLA
JI0 LIEHTPA CBEPJICHUS;

- KOHYCHBIH 3aMOK, C IIOMOIIbI0 KOTOPOTO OCYILIECTBIISIETCS 3allpaHue.

I/— T ‘\\




IIpunnun padoThl: 3aKpeneHue 3aroTOBKH OCYIIECTBIISETCS OIYCKaHUEM KOHIYKTOPHOU
IUTMTHI, 3aTEM CBEPJIO HAMpPABJISAIOT B KOHAYKTOPHYIO BTYJKY JJISl HPOCBEPIMBAHUS OTBEPCTHS B
TOYHO HAMEYEHHOM MECTE.

6. KonnykTop ckanb4aTblii ABYXKOJOHHBIN C MEXaHUYECKUM 3aKUMOM
A
= [

N2

9

Ha3znauenme: [IpenHazHaueH 1 CBEpIACHUS OTBEPCTUM B Pa3IMUHbIX 3arOTOBKAX.

Onucanue KOHCTPYKUMU: KOHIYKTOp COOEPIKUT:

- OCHOBAHUE;

- KPBILIKY, KOTOpasi JIBUXKETCS MO HAIPABISIIOLIUM U B KOTOPYIO KPENATCS KOHIAYKTOPHBIE
BTYJIKU;

- KOHYCHBIN 3aMOK, C IOMOIIbKO KOTOPOI'0 OCYIECTBIISECTCS 3allipaHue.

- OTBEpCTHE IS TMOJJaYl CMa3KH B KOHYCHBIN 3aMOK;

- CTOIIOPHBIN BUHT, KOTOPBI OTPAaHUYMBAET BETUUMHY X0/1a KPBIIIKY;

- MaJblbl, HA KOTOPBIX YCTAHABIMBAIOTCA CMEHHBIC HATAJKU M IUIUTA C KOHIAYKTOPHBIMH
BTYJIKAMHU.

IIpunuun padoThl: 3aKpersieHre 3aroTOBKH OCYIIECTBIISETCS OMyCKaHUEM KOHTYKTOPHOU
IUTUTBI, 3aT€M CBEPJIO HANPABISIIOT B KOHIYKTOPHYIO BTYJKY JUISl MPOCBEPJIMBAHUS OTBEPCTHUS B
TOYHO HAMEYEHHOM MECTE.

7. KOHIyKTOp NOPTAIIBHOTO TUIIA
Hasnavenme: [IpeqHazHaueH sl CBEpIICHMS Pa3IMUHbIX 3aTOTOBOK.

2B




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 HANPABISAIOT B KOHAYKTOPHYIO BTYJKY JJIsi IPOCBEPJIMBaHUS OTBEPCTHUS B
TOYHO HAMEYCHHOM MECTE.

KpaTKOC OIMMCAHHUE U PErJIAMEHT BBINOJTHCHUSA

1. Leab 3aHATHA: O3HAKOMIICHHE C HWHTEPPEHCOM ¥ OCHOBHBIMU BO3MOXKHOCTSIMH
TPEXMEPHOT0 KOHCTPYHUPOBAHUS COOPOYHBIX enuHuI npu momomu cucreM CAD Ha matepuane
TEXHOJIOTUYECKON OCHACTKH JIJIs OTiepalifii 00paboTKH pe3aHueM.

2. AJITOPUTM BBITIOJIHEHUSI MPAKTHYECKOT0 3a/IaHU s

1. M3y4ynTh MpeAOKCHHBIH MaTepuaj, W3JI0KCHHBIH B COOTBETCTBYIOIIUX METOJUYCCKHX
YKa3aHHUSIX.

2. Bemonautk nocrpoeHue Tpexmeproit CAD-Monenu cO0poYHOl eIMHUIBI B COOTBETCTBUU
C BBIJJAaHHBIM BapUAHTOM 3aJ[aHUSI.

3. Oxupaembiii (e) pesyabtar (bl): TpexmepHas CAD-moznenbs cOOpo4HON eAMHMIIBI B
COOTBETCTBUU C BBIJAHHBIM BaPHAHTOM 3aaHHS.

Kpurepumn oueHku:
- OLIEHKA «3aYTeHO» BBICTABIIAETCS CTYAEHTY, ecliu paboTa BBHINOJIHEHa B CPOK, 0e3 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
JUCIHHMILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTAlNH

Cemectp 5
Ne ni/m Bonpocsl 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 [lepeueHp KakuX MPOrpaMM BXOJHUT B COCTaB MAIIMHOCTPOUTEIHLHONU CUCTEMBI
aBTomarusupoBaHHoro npoekrupoBanust KOMITAC Bepcunu 9.0?

5 B dewm 3akitoyaercs o0CHOBHOE (YHKIIMOHAIbHOE MPEIHa3HaYeHUE MPOTrPaMMBI
KOMITAC-TPA®UK 9.0?

6 Kakwue TunoBsie JOKYMEHTHI MOXKHO pa3padarsiBaTh B iporpamme KOMITAC-
I'PADUK 9.0?

7 ITepeuenn kaknx komana HaxoauTcst Ha KomnaktHo# nanenu cucrembl KOM-TTAC-




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

8 B 4em 3akimogyaercss oCHOBHOE (DYHKIIMOHAJIbHOE TIpeAHa3HaueHue [lanenu ceoticme
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'PADUK 9.0?

10 Bo3moxno i1u B cucteme KOMITAC-TPA®UK 9.0 co3path 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 cucreMme KOMITAC-I'PADUK 9.0?

13 Kakoii Bu1 TMHEHHBIX (YTIIOBBIX) pa3MepOB HAHOCUTCS HAa YepPTekKax U par-MeHTax B
cucreMe KOMITAC-TPA®UK 9.0 6e3 aBTOMaTH4YECKON MTPOCTAHOBKHU Pa3MEPHOM
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
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P ’ 9BC
1 | IO.P. Konbiios KomMmmiproTepHbie TEXHOIOTHH B [IpakTuxkym 2019 OBC "Jlanp"
MalIMHOCTPOCHUU
2 | }O.P. KonbioB OCHOBBI KOMITBIOTEPHBIX IIU(PPOBBIX Y4eOHuk 2019 OBC "Jlanp"
TEXHOJIOTUI MAIIMHOCTPOCHHUS
3 | A.B. IIpuemsiies, B.H. Kowmmerorepnas rpaguka B CAITP Y4eOHoe mocodue 2017 OBC "Jlanp"
Kpytos, B.A. Tpesns, O.A.
Kopmakosa
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuK, yueOHOe KO::“:::);O B
Ne nocooue, yueOHo- y
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeToIMYecKoe mocooue,
HPAKTHKYM, IP.) HaunmeHoBaHue
P ’ 9BC
1 | B.JI. boeB KommsroTepHoe MoienpoBaHue Kypc nexnuit 2016 OBC "IPRbooks"
2 | A.B.3otoB, [I.E. Canabaes | Ocuosel CAD JIaGopaTopHbIii 2018 Penosuropuit
NIPAKTUKYM Ty
3 | A.E. CanaGaeB I'eomeTprueckoe MoAEeINpPOBaHNUE U JlaGopaTopHbIii 2008 133
aBTOMATH3MPOBAHHOE KOHCTPYHPOBAHHE C MPAKTUKYM

npumeHenneM CAD-cucrem




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
cucTeM

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows XP Ne42256802, 2.06.2007
2 Windows 7 Ne619935341, 2013 1.
3 Microsoft Office 13 Ne61935138 ot 28.05.2012 (6eccpoyHO)
4 Horosop Ne 652/2014 ot 07.07.2014
Kommac 3D

(6eccpouno)

8.5. Onucanue MaTepHaJIbHO-TEXHHUYECKOI 0a3bl, HEOOXOAUMOM AJIsl OCYyIIeCTBJIEeHUs
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

n/n

HaumeHoBanue 000py10BAHHBIX YU4eOHBIX
Ka0MHETOB, JIa00OPATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAeHUSI
NMPAKTHYECKHUX U JIAa00PATOPHBIX 3aHATHH,
MOMeIlleHU J1JI1 CAMOCTOATEIbHOM
padoThI 00y4aOIUXCcsi (HOMep ayIUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

Kommbrotepnsiii kiacc. YueOHas ayautopus
JUIS TIPOBEACHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.
YyeOnass ayautopus Jig  HPOBEACHUS
3aHATHH CEMUHApCKOTrOo Thma. YueOHas
ayTUTOpHUS. ISl TIPOBENEHUS J1abOpPaTOPHBIX
pabot. YueOHast ayauTopusi ISl KypCOBOTO
MIPOEKTUPOBaHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YueOHast ayauTopust UIsl TPOBEACHUS
IPYIIOBBIX U WHIUBUAYaIbHBIX
KOHCYNbTAllMi  Y4eOHas ayauTopusi JJis
MIPOBE/ICHUS 3aHATHM TEKYyIIero KOHTPOJsS U
npoMexyTouHoil arrectaiuu. (E306)

IIepenocHoi MPOEKTOP, 3KpaH,
KOMITbIOTEPHBIN CTOJI, CTOJI
MIPENO0/1aBaTeNIbCKUM, CTYyIL, JIOCKa
ayauTOpHAs, CTOJ YYCHUYECKHI

nByxmecTHbIl, [TK

VYuebHas  ayauTopus AN IPOBEAEHUS
3aHATUA  JIGKIMOHHOTO  TuMa. YyeOHad
ayoquTOpUsl  JUIL  TNPOBEINEHUS  3aHATHU
CEMHHApCKOro Tuna. YueOHas ayuTopus JUis
KypCOBOTO IPOEKTUPOBAHMS  (BBIIOIHEHUS
KYpCOBBbIX pa0oT). YueOHas ayautopus Jis
IIPOBEJIEHUS TPYNIIOBBIX U WHIUBUAYAJIBbHBIX
KOHCyNbTallui. Y4eOHass ayauTopus IS
IIPOBEJEHUS 3aHATUH TEKYLIET0 KOHTPOJIA U
npomexyrounoii arrecraimu. (E-309)

Cron npenojaBaTeabCKHid, CTOJIBI
YUEHUYECKHUE JIByXMECTHbIE (MOHOOJIOK) ,
CTYJ, 10CKa ayAUTOpHas (MeJIoBast),
Kagenpa, IpoeKTop, IKpaH, IMPOLECCOp

KomnbroTepHsliit knacc. YueOHas ayauTOpust
AJI1 MPOBCACHUA 3aHIATHI JIEKITMOHHOI'O THIIA.
VYuebHas  ayauTopus AN IPOBEACHUS
3aHATHH CEMHWHApCKOTO THma. YueOHas
ayauToOpusl UIs TPOBEICHMS JIaOOPaTOPHBIX
pabot. YuebHast ayauTopusi IS KypCOBOTO
MIPOEKTHUPOBAHUS  (BBIIOJIHEHUSI KYPCOBBIX

KoMmnbroTepHslii CTON CTOJ
MpenoaaBaTeNbCKUM, CTY JocKa
ayJIuTOpHAas (MenoBas), CTOJ
YUYEHUYECKUH., KOMITbIOTEPHI.




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

pabor). YuebHast ayauTopust JUIsl TPOBEACHUS
TPYMIOBBIX u WHIMBUTYaTbHBIX
KOHCYJIbTAIlMi ~ Y4eOHas ayIauTopus s
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npomexxyrouHoi arrectanuu. (E304)

[Tomemienue [Uisi caMOCTOSATENBHOM PadOThI
crynentos (I'-401)

Cronnl YUYCHHUYCCKUC, CTYJIbA

yuenunueckue, [1K ¢ BbIxonom B ceTh
WNHuTepHer




