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1.  Heawn, 3ax0a4m ¥ IVIAaHUPYeMble Pe3yJIbTATHI 00yUEeHHUs 10 JUCHUIIIHHE

Hean TUCHUNIAHBI:

e O00ydYeHHE CTYJICHTOB OCHOBHBIM IIPUHIMIAM, CIoco0aM H METOoJaM
aBTOMATHU3AIMA TMPOCKTUPOBAHUS, HEOOXOJAMMBIM TPU CO3JAHUU CHUCTEM
yIIPaBJICHUS;

e (opmupoBaHHUE y CTyJCHTA TCOPETUUECKUX 3HAHUM U MPAKTUICCKUX HABHIKOB,
HaIpaBJICHHBIX Ha (PYHKIIMOHAIBHOE MOJCIUPOBAHHE JJIEMEHTOB CHCTEM U
CHUCTEM yIIPaBIICHUS.

® [IOJITOTOBKA CTYJIEHTOB K JCATEILHOCTH B COOTBETCTBUHU C KBAIM(PUKAITMOHHOM
XapaKTEePUCTUKOMN OakajaBpa 1o HaIllpaBJICHHIO.

3az[aqn AUCHUIIJIMHDBI

® (O3HAaKOMIJICHHC C OCHOBHBIMH IIOHATHUAMMU, OTHOCAIIUMMUCS K
ABTOMATU3UPOBAHHOMY IIPOCKTUPOBAHWIO CUCTEM YIIPABJICHU A,

¢ OCBOCHHUC OCHOBHBLIX IIPUHIMIIOB K METOAOB aBTOMATHU3AlMKU ITPOCKTUPOBAHUA
CHUCTEM YIIPABJICHUS

® OCBOCHHC HHCTPYMCHTAJIbHBIX CpPCaCTB ABTOMATHU3HUPOBAHHOI'O
IIPOCKTHUPOBAHUA B IIPOLICCCC (bYHKHI/IOHaJIBHOFO MOACIUPOBAHHA.

Ilnanupyemble pe3yabTaTbl 00y4eHHA:

[To 3aBepiieHut0 Kypca CTyACHT OyJeT CIOCOOEH BBINMOIHATh 3CKU3bI, YEPTEKHU
U TEXHUYECKUE PHUCYHKH CTaHIApTHBIX JETalei, pa3beMHBIX M HEpazbeMHBIX
COEJIMHEHUM JeTaliell 1 COOPOYHBIX €IUHUL; pa3padaThiBaTh MPOEKTHYIO U pabOUyro
TEXHUYECKYI0 JOKYMEHTALUHI0O B O0OJACTM aBTOMATHU3allMM TEXHOJIOTMYECKUX
IIPOLIECCOB M MPOMU3BOJCTB; BIAJAECET METOAAMHU TBEPIOTEIBHOIO MOJAEINPOBAHUS U
TEHEPALUH YEPTEXKEN, peBepC MHKUHUPUHTA U PYYHOIO ICKU3UPOBAHUS, METOJAMU
NOCTPOCHHUSI TPaQUKOB M HOMOIPAMM; HAaBBIKAMU IPOEKTHUPOBAHUS OOBEKTOB C
ucnons3oBanuem CAIIP.

OO0yuenue o JUCLUIIIINHE «Cucrembl aBTOMAaTU3HPOBAHHOTO
MPOCKTUPOBAHUS) HANPABICHO Ha (OPMUPOBAHHE Yy OOYUYAIOIIUXCSA CIETYIOUIUX
KOMITETCHIIWM:

Kox 1 HauMeHOBaHHEe KOMIIETEHITHIA

NuaukaTopsbl 10CTHKEHUS
KOMIIeTeHIUH

OIIK-10. CriocobeH pa3zpabaTsiBaTh (Ha
OCHOBE JICUCTBYIOLIUX CTaHAAPTOB)
TEXHUUYECKYIO JOKYMEHTAIHUIO (B TOM YHCJIE B
3JIEKTPOHHOM BHJIE) ISl PETJIAMEHTHOTO
00CITy’)KUBaHUS CUCTEM U CPEICTB KOHTPOJIH,
aBTOMaTU3allvui U YIIPaBJICHUA

HOIIK -10.2. YMeeT BBIIIOJIHATh CKHU3HI,
YEPTEXKHU U TEXHUUYECKNE PUCYHKHU
CTaHJApTHBIX JIeTaliel, pa3beMHBIX U
HEpPa3bEMHBIX COCMHEHH JeTaneil u
CcOOpOYHBIX €IMHUIL; Pa3padaThIBATh
MIPOCKTHYIO U Pab0YYI0 TEXHUUYECKYIO
JIOKYMEHTAIIMIO B 00JIACTH aBTOMAaTH3aIlUU
TEXHOJOTUYECKHUX MPOLECCOB M MPOU3BOJICTB;
HOIIK -10.3. Bmageer MeTogaMu
TBEPAOTEIBHOTO MOJCITUPOBAHUS U




TeHEepaLNK YepTeKel, peBepC HHKUHUPUHTA
U PYYHOTO SCKU3UPOBAHMS, METOIaMHU
MOCTPOCHHUS IPa(PUKOB U HOMOTPaAMM;
HaBBIKAMH TIPOEKTHPOBAHUS 0OHEKTOB C
ucrojibzosanuem CAIIP.

2. MecTo JTUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JlucruruinHa OTHOCUTCS K 0053aTeNbHOM YacTh, (popMupyeMor ydacTHUKaMU
oOpa3oBarenbHbIX OTHOMEHUH O0510ka b1 (b1.1.23).
JucuumirHa cBsi3aHa JOTMYECKU U COAEPIKATEIBHO-METOMYECKU CO CIEAYIOINUMU
nucuumuinHamMu U npaktukamu OOIT:

B o0s13aTeabHoii yactu biioka 1 (b.1.1):

e UmxeHepHas KOMIIbIOTEpHAs rpaduka;

e IludpoBas rpaMOTHOCTE;
KommnbloTepHbie TEXHOJIOTHUU B YIIPABICHUN TEXHUYECKUMHU CUCTEMAMMU;
Briciias maTemaTuka;
CucTteMbl aBTOMaTU3UPOBAHHOIO MPOEKTUPOBAHUS;
[IporpammupoBaHue U OCHOBBI AJITOPUTMHU3AIUH.

B yactu, popmupyemoil yuacTHuKamMu o0pa3oBaTesbHbIX oTHOIIEHUH (B.1.2):
o ['paduueckuit uaTepdeiic oneparopa;
e [IpoekTupOBaHUE CUCTEM YIIPABICHUS;
e HHrepdelichl CUCTEM YIpPaBICHUS.

3. CTpykTypa U cojepkaHue TUCHUIIMHBI

OO611ast TPy 10€MKOCTh JUCITUTIIMHBI COCTaBIsACT 4 3aueTHbIX(€) equHut(sl) (144
4acoB).

3.1 Buabl yue0Ho0I1 pad0ThI U TPYA0EMKOCTH
(no popmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne . KoauuectBo | CemecTpbl
Bup y4yeoHoii padoThI
n/n 4acoB 6 cemecTp
1 | AyauTopHble 3aHATHS 54 54
B ToM uucne:
1.1 | Jleknuu 18 18
1.2 | CeMuHapcKue/npakTUYEeCKUe 3aHATHS 18 18
1.3 | JIaGopaTopHble 3aHATHUS 18 18
2 | CamocTosiTesibHasi paboTa 90 90
3 | IIpoMe:XyTOUYHAsI ATTECTALUSA 9K3aMeEH 9K3aMEH
Hroro 144 144




3.2 Temaruuyeckui IUVIAH U3yYEeHHUS AUCHUILIUHBI

(o hopmam oOydeHwHs)

3.2.1. Ounas opma oOyueHus

n

Pa3genbl/TeMbl
JAUCIUIIINHBI

TpyroeMkocThb, yac

Bcero

AyauTopHasi pabora

Jlexknuum

Cemunapckue/
MPAKTHYCCKHE

3aHATUA

JlaboparopHbie

3aHATUA

[IpakTrueckas

IoAroToBKa

CaMocrofiTeIbHAA

padora

Pazpgen 1.

Tema 1. IIOHATHUE Ob
ABTOMATHU3NPOBAHHOM
I[TPOEKTHPOBAHUMN.
CPEJACTBA OBECIIEUEHM A
CAIIP.

Tema 2. ObLIME CBEJIEHNS O
KOMIIBIOTEPHOU I'PA®UKE.

Tema 3. [IOJIVUEHUE
PEAJIUCTUYHBIX
N30BPAXEHUA.

Tema 4. OCHOBBGI
I'EOMETPUYECKOI'O
MO/JAEJIMPOBAHNAL.

Tema 5. CIIOCOBbI 3AJJAHU S
[TAPAMETPU30BAHHOM
TEOMETPUYECKOM
MOJIEJIN.

Tema 6. [BYMEPHOE
MOJAEJIMPOBAHUE.

Tema 7. TPEXMEPHOE
MO/JEJIMPOBAHUE.

Tema 8. OIIMCAHUE U
XAPAKTEPUCTUKA
I[MOBEPXHOCTEI.

10

JlabopaTopHas padora Nel.
«Co3manne MOJIENH C
UCIIOJIb30BaHUEM KOMaH/IbI
«BoITsIHYTast 00OBITITKANY.
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JlaboparopHasi paboTa Ne2.
«Co3nanue Mozenu ¢
WCTIOJb30BaHUEM KOMAaH]T
«BpITsIHYTass 00OBIIIKAY U
«BBITSHYTBIN BBIPE3MY.

12

JlaGopaTopHasi padora Ne3.
«IToctpoenune maccuBOB
AJIIEMEHTOBY.

13

JlaboparopHasi pabota Ne4.
«ITocTpoenre MoJeNH 1eTaim C
pedpaMu KECTKOCTH.

14

JlabopaTopHas padora NeS.
«ITocTpoenue KpyroBoro
MacCHBay.

15

JlaGopaTopHasi padora Ne6.
«IlocTpoeHne CHMMETPUYHOU
JIETAJIN.

16

JlabopaTopHas padora Ne7.
«ITocTpoeHre MOJENH KOpITycay.

17

JlabopaTopHas padora Ne§.
«ITocTpoenne MoieNu MPYKUHBI
CKATHU.

18

JlaGopaTopHasi padora Ne9.
«Co3nanue geranu c
UCIOJIb30BAHUEM WHCTPYMEHTOB
«moBEpHYTasi O0OBIIIKAY U
«OO0OBIIIKA 110 TPACKTOPUUNY.

19

IIpakTnueckoe 3ansarTue Nel.
3amuTa 1abopaTopHoi paboThl No
1.

20

IIpakTnueckoe 3ansaTue Ne2.
3amuTa 1abopaTopHOoi padoThl No
2.

21

IIpakTnueckoe 3ansaTue Ne3.

3amura JabopaTopHOil paboThl Ne
3.

22

IIpakTnueckoe 3ansaTue Ne4.
3amuTa 1abopaTopHoi paboThl No
4.

23

IIpakTueckoe 3ansaTue NeS.
3ammuTa 1abopaTopHoi paboThl No
5.




24

IIpakTH4yeckoe 3ansitue Ne6.

3amuTa 1abopaTopHOr padoThl No
6.

25

IIpakTnueckoe 3ansaTue Ne7.
3amura 1abopaTopHOil paboThl Ne
7.

26

IIpakTnueckoe 3ansaTue Ne§.

3amuTa 1abopaTopHoi padoThl No
8.

27

IIpakTnuyeckoe 3ansaTue Ne9.

3amuTa 1abopaTopHOr padoThl No
9.

Hroro

144

18

18

18

920

3.3 Copep:xanue IMCHUTIIHHBI

Paszpges 1. CucreMmbl aBTOMATH3HMPOBAHHOIO IIPOCKTHPOBAHUSA

Tema 1. IOHATHUE Ob ABTOMATU3NNPOBAHHOM

I[TPOEKTNPOBAHUNUN. CPEACTBA OBECIIEYEHUA CAIIP

e CAIIP B MalIMHOCTPOEHUHU

CocraBHble yacTd 1 0a30Bele mojacucteMnsl CAIIP
CocTtaBHbIE YaCTH Npoliecca MPOSKTUPOBAHUS
Hucxonsee n Bocxoasmiee NpoeKTUPOBAHHE
CpenctBa IByMEpPHOTO YEPUCHUS

3D cucrembl

IIpoToxon CALS

Tema 2. OBIIME CBEJIEHUS O KOMITBIOTEPHON I'PA®UKE

OcHoBHbIE pakTopbl, BAUstomue Ha Beioop CAIIP

e (OO0nacTu MPUMEHEHHSI KOMIIBIOTEPHOU rpaduKu

e Buasl rpaduku no Ty npencraBieHus rpa@uuecKux TaHHbIX

Tema 3. [IOJIYYEHUE PEAJIMCTUYHBIX N30BPAXKEHNH

e Meroabl CO3aHUs PEATMCTUYHBIX NU300pAKEHUN
VY nasnieHue CKphIThIX JUHUN U IIOBEPXHOCTEN
AJTOpUTM COPTHUPOBKH IO TITyOHHE

CBeT B KOMIIBIOTEpHOU Tpaduke
[IBeT B KOMIIBIOTEPHOI rpaduke

Tema 4. OCHOBbLI TEOMETPUYECKOI'O MOJAEJIMPOBAHN A

[TonHoe anekTporHoe onucanue uznenus (II90M), nogaepxxuBaroniee
MPOIECC MPOCKTUPOBAHUS M IKCIUTyaTalluu




['eomerpuueckue npeodpazoBaHUs

JIByMepHBbIe TpeoOpa3oBaHus

MatpuyHoe npe/ICTaBICHUE TPEXMEPHBIX MTPeo0pa3oBaHU
Kommo3unus TpexmepHbIX Npeodpa3oBaHuil

OO01ue cBeieHns 0 FTeOMETPUIECKOM MOJIETMPOBAHUU

Tema 5. CIIOCObbI 3AJAHIA ITAPAMETPU30BAHHO
I'EOMETPUYECKOUN MO/IEJIN

[TapameTpuueckoe KOHCTPYHpPOBaHHUE

AcconraTuBHAsI TEOMETPHUS

O0bexTHO-OpueHTUpOoBaHHOE MozenupoBanue (OOM)
[TapameTpuueckoe npsiMoe MoJICTUPOBAHUE

XpaHeHue U UCIO0JIb30BaHUE MapaMeTPUIECKUX MOIeNIEeH
[IpoGyiema IByMEpHOI U TPEXMEPHOU MapaMeTpu3alii COOPOUHBIX
S TVHMII

MeTono0rus MpakTUYECKON apamMeTpu3aIiuu YepTexei

SIBHBIE, MapaMeTpUiecKue U THOPUIHBIC MOJICIIN

Tema 6. IBYMEPHOE MOEJIMPOBAHUE

Tume! TaHHBIX
[TocTpoeHue 6a30BBIX AIIEMEHTOB
[Ipumepsr Mmoaenen

Tema 7. TPEXMEPHOE MOJEJIMPOBAHUNE

[IpencraBiieHre ¢ TOMOIIBIO TPAHUI]
[IpencrasiieHne ¢ MOMOIIBIO JIEpEBa
MeToapl onMcaHUst TPEXMEPHBIX 0OBEKTOB
MeToabl NOCTPOEHUS TPEXMEPHBIX MOJIEIIEN
[TonuroHanbHbIE CETKU

Tema 8. OIIMCAHUE U XAPAKTEPUCTHUKA ITOBEPXHOCTEM

Onucanue NoBepXHOCTEN

XapakTepUCTUKHU ITIOBEPXHOCTEN

MopaenvpoBanue ae@opMalry TPEXMEPHBIX MOJIUTOHAIBHBIX
ITOBEPXHOCTEN

B PEKMME PEATIBHOTO BPEMEHHU

TpuaHrynsnus MOBEPXHOCTEN

Kpussie u nosepxnoctu besbe. NURBS u T-cninalinbl
Kpussie u nosepxnoctu besbe. NURBS u T-cninalinbl
["'eomeTpuueckoe siIpo KOMIBIOTEPHOU IpaduKu

Ponb reomerpuueckoro sapa B 3D nedaru
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3.4 TemaTuka CeMMHAPCKUX/MPAKTHYECKUX U JA0OOPATOPHBIX 3aHATHI
3.4.1. Cemunapckue/mpakTUYECKUE 3aHATUS

IIpakTuyeckoe 3ansitue Nel. 3amura nabopatopHoit paboTsl Ne 1.
IIpakTuyeckoe 3ansitue Ne2. 3ammura mabopaTopHOit paboTh Ne 2.
IIpakTuyeckoe 3ansitue Ne3. 3ammra mabopaTopHoit paboTs! Ne 3.
IIpakTuyeckoe 3ansitue Ne4. 3amura nabopaTopHoil padboTsl Ne 4.
IIpakTuyeckoe 3ansitue NeS. 3amura nabopaTopHoil paboTsl Ne 5.
IIpakTuyeckoe 3ansitue Ne6. 3amura mabopaTopHOit paboTh! Ne 6.
IIpakTuyeckoe 3ansitue Ne7. 3ammura mabopaTopHOit paboTs Ne 7.
IIpakTuyeckoe 3ansitue Ne8. 3amura nabopaTopHoil padboTsi Ne 8.
IIpakTuyeckoe 3ansitue Ne9. 3amura nabopaTopHoil padboTsl Ne 9.

3.4.2. JlabopaTopHbIe 3aHATUS

o JlabGopaTopHas padora Nel. «Co3gaHue MOAEIH C UCIOJIb30BAaHUEM KOMAaH/IbI
«BoITsIHYTast OOOBITITIKAMY.

o JlabopartopHas padora Ne2. «Co3gaHre MOJEIH C UCIIOIb30BAHUEM KOMAH]
«BpiTsiHYTas 000bIIIKa» U « BHITAHYTBIN BBIPE3»».

o JlabopatopHas padora Ne3. «IlocTpoeHre MacCUBOB 3JIEMEHTOBY.

JlabopaTtopuas pa6ora Ned. «IlocTpoeHre MoOJeu IeTaau ¢ pedpamu

KECTKOCTH.

JlaGopaTopHasi padora NeS. «IloctpoeHne KpyroBoro MacCuBa.

JlaGoparopHasi pabora Ne6. «I[loctpoeHne cCHMMETPUYHON AETATIN.

JlabopaTopHnasi padora Ne7. «IlocTpoeHune Moieln KopIrycay.

JlaGopaTopHuasi padora Ne8. «IlocTpoeHre MOAEIH NPYKUHBI CHKATUS.

JlaGoparopHast padora Ne9. «Co3nanue aeTajiy ¢ UCMOJIb30BAHUEM

MHCTPYMEHTOB «IOBEPHYTast OOOBIIIKA» U «OOOBIIIKA IO TPACKTOPHIMN ).

3.5 TemaTuka KypCcOBBIX POEKTOB (KYPCOBBIX PadoT)
KypcoBsie pabOThI/IPOEKTHI OTCYTCTBYIOT

4. YueOHO-MeTOANYeCcKO0e U MHPOPMALITHOHHOE o0ecredeHue

4.1 HopmatuBHbie 10kyMeHTbI 1 'OCThI
He npexnycmorpeno

4.2 OcHoBHas JuTEpaTypa

1. Hopenkos N.I1. CuctemMbl aBTOMAaTU3UPOBAHHOTO IPOECKTUPOBAHUS:
y4e0.1J1 BY30B. — 4-€ u3j., nepepad. u gom. — M.: Uzn-so MI'TY um. H.D.baymana,
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2009. — 430 c. (Cepust «Mupopmatuka B TeXHUUECKOM yHUBepcuTeTe»),ISBN 978-5-
7038-3275-2.

4.3 JlonoJiHUTe/IbHAS JINTEPATypa

1. AtamanoB A. A. «OcHoBsl CAIIP» https://e.lanbook.com/book/195086
2. Typxuna H.P. «IIpoexktupoBanue B cpene SolidWorks: [Ipaktuueckoe
nocobue» https://e.lanbook.com/book/121879

4.4 DaexkTpoHHBbIE 00pa3oBaTeIbHbIE PeCypChl
1. ABgonun K.C. " Cucrembl aBTOMaTU3UPOBAHHOTO MTPOEKTUPOBAHUS "
https://online.mospolytech.ru/course/view.php?id=11198

4.5 JluueH3HWOHHOEe ¥ CBOOOJHO pacHpocTpaHsieMoe IMPOrpaMMHOe
o0ecreuenue

1. SolidWorks

4.6 CoBpeMeHHBbIE npodeccuoHaIbHbIE 0a3bl JAHHBIX "
HHGOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBbI
https://www.youtube.com/@SolidFactory

5. MarepuajbHO-TeXHUYECKOE o0ecreueHmne

JI71s1 IEKIMOHHBIX 3aHATHI: ay TUTOPUU Kadeapbl «ABTOMATHKA U YIIPABICHUE
C IPOEKTOPOM M 3KpaHoM: aB2603.

Jlns maGopaTopHBIX padOT: KOMIBIOTEPU3UPOBAHHBIC JTAOOPATOPHBIE KIIACCHI
Kadeapel « ABTOMAaTUKa U yripaBieHue»: aB2507, a2614.

Jist  caMocTOsITENbHOM PabOThl  00YYAIOMIUXCS: KOMIBIOTEPU3UPOBAHHbIE
nabopaTopHbIe Kiacchl Kadeapbl «ABTOMATHKA U yripaBiieHue»: aB2507, a2614.

6. MeToanuyeckue peKkoMeHAaluu

6.1 MeToauyeckne peKOMeHIAMU JJIs1 PeNnoAaBaTeJis 1Mo
OpraHu3anuu 00y4eHust

OcHOBHOE BHHMMaHWE€ I@pU MNPENOJAaBaAHUM  JUCUHUIUIMHBI  «CHcTeMbl
aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS» CIEAYET YACIATh W3YYEHUIO METOAOB U
QITOPUTMOB NPOLEAYP AaHAIM3a U CHHTE3a aBTOMAaTUYECKUX U aBTOMAaTU3UPOBAHHBIX
CUCTEM YNPABJICHHS, B TOM YHCIE METOJOB NapaMETPUUECKOW M CTPYKTYpPHOU
ONTUMU3ALINY, @ TAKKE€ METOJOB MPUHATUS OOOCHOBAHHBIX MPOEKTHBIX PEIICHUH,
BKJIFOYAsl IBOJIFOLMOHHBIE METOJbI, B YAaCTHOCTH, T'€HETHYECKHE aJrOpuTMbl. s
aKTUBHM3alMKU y4eOHOro Ipoliecca MpU H3YYEHUU JUCHUIUIMHBL 3()PEKTUBHO
NPUMEHEHUE TIPE3EHTALMI M0 Pa3JIMYHBIM TeMaM JIEKIUH.


https://www.youtube.com/@SolidFactory
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J{nst mpoBeieHrs 3aHATHI MO TUCIUIUIMHE UCIIOJIB3YIOTCS CPEACTBA O0YUCHHUS:

® DJIEKTPOHHBIE O00pa3oBaTEIbHBIE PECYpChl, YUYCOHHWKH, TEKCTHI JIEKIUH C
WUTIOCTPAIMSIMEA U aHUMAIIHEH, TPOMEKYTOYHOE U UTOTOBOE TECTUPOBAHUH;
e mporpamMmubIi maker SolidWorks;

6.2 Meroaguueckne YKa3aHus 1Jisl 00y4alOUIMXCS M0 OCBOECHUIO
AUCIHUILIHHDBI

Ay,Z[I/ITOpHaSI pa60Ta 110 AMCHUIIIIMHC BBINIOJIHACTCA Ha y‘-IC6HI>IX 3aHATHAX 110/
HCIIOCPCACTBCHHBIM PYKOBOACTBOM IIPCIIOAABATCIIA U 110 €TI0 3aaHHIO.

CamocrosiTenbHas padoTa sBJISAETCS OJHUM W3 BHJIOB YUEOHBIX 3aHATUN. Llenb
CaMOCTOATENbHOM pabdoThl — MPAKTUYECKOE YCBOECHHUE CTYJEHTAMH BOIIPOCOB
aBTOMATU3allMM YTIPABJICHUS >KMU3HEHHBIM LHUKIOM H3JENHs, pacCMAaTPUBAEMBIX B
IPOLIECCE U3YUYEHUS TUCUUTIINHBIL.

CamocTosTenbHas pa60Ta BBIITOJIHACTCA CTyACHTOM 110 3aJaHUIO
npernogaBarcira, HO 0e3 ero HCTIOCPCACTBCHHOI'O YUaCTHs.

3aaun caMOCTOATENBLHOM pabOThI CTYICHTA:
® pa3BUTHE HABBIKOB CAMOCTOSATEIHLHON yueOHOU paboThI;
® OCBOCHHE COACPKAHUS NTUCUUTUINHBI;
e yriuyOJieHHEe COJAEpKaHWS W OCO3HAHME  OCHOBHBIX  TOHSITUH
TV CUUTUIAHBL;
® UCIHOJB30BaHWE MaTepHalia, COOpPaHHOTO U TOJYYEHHOTO B XOJe
CaMOCTOSTENbHBIX 3aHATUHN A1 3O PEKTUBHON MOATOTOBKH K 3a4ETy.

Bunbl BHEayAMTOPHOM CaMOCTOSITENBHOU PaOOTHI:
® CaMOCTOSITENIbHOE M3yUeHUE OTACIbHBIX TEM TUCIUIUINHEI,
® 0JrOTOBKA K JIEKIIMOHHBIM 3aHATHUSIM;
® [IOATOTOBKA K JIAOOPATOPHBIM paboTaM;
® TI0JIFOTOBKA K MPOMEXYTOYHOMY U UTOTOBOMY TE€CTUPOBAHHUIO.

J1J1s1 BBIOJIHEHHUA JIFOOOT0 BUA CAMOCTOSITENIbHON pabOThl HEOOXOAMMO MPOUTH

CJIEYIOINE ATAIbIL:
e oOmpezesieHUE 1IeU CaMOCTOSITEIbHOU paboThI;

KOHKpETH3alus T0O3HABATEILHOM 33/1a4H;
CaMOOLIEHKA TOTOBHOCTH K CaMOCTOSITENIbHOU paloTe;
BbIOOP aJI€KBATHOTO cI1oco0a AEWCTBUS, BEAYIIETO K PEIIECHUIO 3aa4uu;
IUIAHUPOBaHWE  PAOOTHI  (CAaMOCTOSITENIBHOM WM € TOMOIIBIO
MIPENoIaBaTesisl) Haj 3aaHUEM;
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® OCYIIECTBIICHHE B IMPOIIECCE BBIMOTHEHUS CaMOCTOATEIHLHON paboThI
CaMOKOHTPOJISl (IPOMEKYTOYHOTO U KOHEYHOTO) Pe3yJIbTaTOB pabOThI U
KOPPEKTUPOBKA BBHIMIOJHEHUS PAOOTHI.

7.

q)OHIl OLICHOYHbLIX CPEACTB

B npouecce oOydeHHs] B TEUEHHE CEMECTPA HCIHOJIB3YIOTCS OLEHOYHBIE
CpEICTBa TEKYLIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXYTOUYHBIX ATTECTALUM.
[TpumeHstoTCsl Ccleayromue OIEHOYHBbIE CPEACTBA: TECT, 3aluTa J1a00opaTOPHBIX

pabor, 3a4€T.

OO0yueHue o

IUCLUAIIINHE

«CucremMsl ABTOMATHU3HUPOBAHHOI'O

MPOCKTUPOBAHUS) HANPABICHO Ha (OPMHUPOBAHHME Yy OOYUYAIOMIUXCS CIETYIOUIUX

KOMIIETEHITUMU:

Koa v HaumMeHoBaHHe KOMIETEHIMIA

NHaukaTopbl JOCTHKEHUS
KOMIIETEHIINH

OIIK-10. Criocoben pa3zpabaTsiBaTh (Ha
OCHOBE JICHCTBYOIIUX CTAHIAPTOB)
TEXHUYCCKYIO JOKYMCHTAIIUIO (B TOM YHUCJIC B
AJIEKTPOHHOM BUJI€) JUIsl PETIIAMEHTHOTO
00CITy»KUBaHUS CUCTEM U CPEJCTB KOHTPOJISA,
aBTOMATH3AIMU U YIIPABJICHUS

HOIIK -10.2. YMeeT BBIIOIHATH 3CKU3bI,
YEepTEHKU U TEXHUUYECKUE PUCYHKU
CTaH/IAPTHBIX JIETaJICH, pa3beMHBIX U
HEpa3bEeMHBIX COSTMHEHUHN JIeTaIeH 1
cOOPOYHBIX €IMHUIL, pa3padaThIBaTh
MPOEKTHYIO U pab0vyyI0 TEXHUYECKYIO
JIOKYMEHTAIIHIO B 00JIACTH aBTOMAaTH3aIlUU
TEXHOJIOTHYECKUX MPOIECCOB U IPOU3BOJICTB;
HOIIK -10.3. Baageer metomamu
TBEPAOTEIHHOTO MOJICTTUPOBAHUS U
TeHepaIuy YepTekel, peBepc NHKUHUPHUHTA
U PYYHOTO ICKU3UPOBAHUS, METOJIaMHU
MOCTPOCHHUS TPa(PUKOB U HOMOTPaAMM;
HABBIKAMU MPOEKTUPOBAHUS OOBEKTOB C
ncnonp3oBanrem CAIIP.

7.1 MeToabl KOHTPOJISI U OLICHUBAHUSA Pe3yJIbTATOB 00yUeHUs
[IpencraBnenue
No Hanmenosanue Kparkas xapakTeprcTHKa OIIEHOYHOTO bet
~ OLICHOYHOI'0 CPEACTBA

OC |0LIEHOYHOIOCPEICTBA cpecTBa 5 POC
Cucrema CTaHAAPTU3UPOBAHHBIX BaHaHHﬁ,

1 Tect IO3BOJIAIOIIAS aBTOMAaTHU3UPOBATh @OHJT TECTOBBIX

(T) mpoucaypy U3MCpCHHA YPOBHHA 3HAHUU M 3aI[aHPII>'I

[YMEHHUI 00y4aroImerocs.
CpencTBo MPOBEPKH YMEHHMI U HABBIKOB

o) 3JIP MPUMCHATL IIOJYYCHHBIC 3HAHHUA JJIA 3a21aH1/m JUIA 3alllUTHI
[PCIICHUA MPAKTUICCKUX 3aga4 C Ha60paT0pHBIX pa60T
MOMOIBKO MHCTPYMCHTAJIbHBIX CPEACTB.
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7.2 lIkana u KpUTEepUU OLCHUBAHMUA Pe3yJIbTATOB 00y4YeHUs

(I)opMa HpOMeH(yTOqHOﬁ aTTeCTAlluM: IK3aMCH.

O0s13aTeIbHBIMHM YCJIOBUSIMHM TOATOTOBKHU CTYJAE€HTa K NMPOMEKYTOYHOH aTTecTaluu
SBIISIETCS. BBIMOJIHEHHE U 3alllUTa CTYACHTOM JIabOpaTOPHBIX paboT, MPEeayCMOTPEHHBIX paboueii
POrpaMMOIl U MPOXOXKACHUE BCEX MPOMEKYTOUHBIX TECTOB HE HIDKE, 4yeM Ha 70% mpaBUIIBHBIX
oTBeTOB. [IpoMexyTouHbIe TECTUPOBAHUS MOTYT IPOBOAUTCS KaK B ayJUTOPUHU Y HUBEPCUTETA MO

KOHTPOJIEM IPEToaBaTelis, TaK U B IUCTAHIIMOHHOM (opMaTe Ha yCMOTPEHHE MTPEIoaaBaTells.

HIxaJjia oneHUBAHUA

Onucanune

OT1ianyao

BoimonHensl Bce BUIBI  y4eOHOUM pabOThl, MPErLyCMOTPEHHBIE
paboueii mporpamMmmoil. CTyIeHT JIEMOHCTPHPYET COOTBETCTBUE
3HAHUU, YMEHH, HABBIKOB MTPUBEACHHBIM B Ta0NIMIIaX TOKa3aTeleH,
ONEpUpPYET TPHUOOPETECHHBIMH 3HAHUSIMH, YMEHHUSIMH, HaBBIKaAMH,
MPUMEHSET WX B CUTYAIMSX MOBBIMIEHHON ClOXHOCTH. [Ipu s3TOM
MOTYT OBITh JONYIIEHbI HE3HAYUTEIHHBIC OIMUOKH, HETOYHOCTH,
3aTpyAHEHUS MPU AHATMTUYECKUX OMNEpaIusix, IepeHoce 3HAHUN U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAIIHH.

Xopomo

BeimonHeHsl Bce BHIBI  yueOHOW pabOTBHI, MpPeayCMOTPEHHBIE
y4eOHBIM M1aHOM. CTyIEHT IEMOHCTPUPYET HEMOIHOE, IPAaBUIbHOE
COOTBETCTBUE 3HAHUI, YMEHUI1, HABBIKOB IIPUBEIEHHBIM B TaOJINIIaxX
nokaszarenei, MO0 ecau Opu 3TOM OBUIM  JOMyIIeHBl 2-3
HECYIIIECTBEHHBIE OLTUOKH.

YI[OBJ'IGTBOpI/ITeJ'IBHO

BrimonHeHnsl Bce BUIBI yueOHOW palOThI, MPEayCMOTPEHHBIE
y4eOHBIM TUIaHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHUA,
B KOTOPOM OCBEIIIEHa OCHOBHAsI, HanboJee BakKHAst 4acTh MaTepHaa,
HO TMpU DOTOM JIONyIIeHa OJHa 3HAuYMWTeIbHas OIMMOKa WU
HETOYHOCTb.

HeynoBnerBoputensHO

He BbmonHeHn oauH win Oosee BHUIOB y4uyeOHOM paboOTHI,
IPEIYCMOTPEHHBIX Y4eOHbIM IutaHOM. CTYAEHT JIEeMOHCTPUpPYET
HETOJIHOE COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB ITPUBEJICHHBIM B
TabMUIaX TOKa3aTesed, JOMyCKAlOTCs 3HAYUTEIbHBIE OIIMOKH,
NPOSIBIISIETCS. OTCYTCTBUE 3HAHW, yMEHWH, HABBIKOB TIO DSy
noKa3artesiei, CTYJICHT HUCITBITHIBACT 3HAYUTEIBHBIC 3aTPYy THEHHS TIPH
OTIEPUPOBAHNY 3HAHUSAMH U YMEHHSMH TPH WX TIEpeHOCE HA HOBBIC
CHUTYAIHH.
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7.3 OueHo4YHbIE CPeCTBA
7.3.1. Texymui KOHTPOJIb

Tekylunii KOHTPOJIb BKIIFOYAET MPOXO0KICHUE MPOMEKYTOUHBIX TECTUPOBAHUM
Mo pasjaenaM AWCHUIUIMHBI M 3alUTy jJabopaTopHbiX paboT. IlpomexyTouHbie
TECTUPOBAHUS Pa3MENIEHbI B COOTBETCTBYIOIIEM KYpCE€ CUCTEMBI JTUCTAHIIMOHHOTO
oOyuenusi YHuBepcurera. [IpuMepsl BOIIPOCOB TECTUPOBAHUS MPEICTABICHBI HIKE.
OT4eTsI 10 TaOOpPaTOPHBIM paboTaM Pa3MEIIAIOTCs CTYyIEHTaAMU B COOTBETCTBYIOIIEM
Kypce CHUCTEMBI TUCTAHIIMOHHOTO O0yueHHs YHuBepcutTeTa. J[[is mMOArOTOBKH K
TECTUPOBAHUIO CTYAEHT MCIIOJIb3YET JEKIIMOHHBIN MaTepral.

Pe3ynapTarhl  TEKylIero KOHTPOJS MOTYT OBIThb HCIIOJIB30BAHBI  IIpU
IIPOMEKYTOUHOM aTTECTALMH.

[Ipumepsl BOITPOCOB TECTUPOBAHUS (YACTh):

Bompoc 1. Tepmun «CAIIP it MalInHOCTPOEHUA» B HAIEl CTpaHe OOBIYHO
HCIIOJB3YIOT B TE€X CIIy4asX, KOTJa Pedb UAET O MaKeTax IpOorpaMM:

® aBTOMATU3UPOBAHHOTO MMPOEKTHUPOBAHUS, AaBTOMATU3UPOBAHHOTO
WHKEHEPHOI'0 aHAJIN3a, aBTOMATU3UPOBAHHOW ITOATOTOBKH IMPOU3BOJICTBA.

® aBTOMATUYECKOI'O IIPOCKTUPOBAHHUS, ABTOMATUYECKOI0 MHKEHEPHOIO aHAJIN3A,
aBTOMAaTHYECKOI'O ITOArOTOBKHU IIPOU3BOJICTBA.

¢ JIapaJlJICJIbHOTIO IPOCKTUPOBAHMA, MMAPAJUICIIbBHOI'O HHXKCHCPHOT'O aHAaJIn3a,
napaJuiCJIbHOTrO MOATOTOBKHU ITPOMU3BOACTBA.

Bomnpoc 2. B HacTosiiee BpeMs pa3BUTHE CUCTEM aBTOMATHYECKOTO
MPOCKTUPOBAHUS UJCT ABYMS MMy TAMMU:
® SBOJIIOIMOHHBIM U PEBOJIOLIMOHHBIM.
® SBOJIIOIMOHHBIM U NApaJICIbHBIM.
® PEBOJIIOIIMOHHBIM U MapaJUICIbHBIM.

Bomnpoc 3. Crangapt STEP no3BossieT onucars:

® BECh KMU3HEHHBIN UK U3JEIUs, BKIIOYAsl TEXHOJIOTHUIO U3TOTOBJICHUS U
KOHTPOJIb KaueCTBa MPOIYKIIUH.

® TOJBKO MEPBBIC ATAIbI KUZHEHHOTO LUKJIA U3/IeIHs, BKIIOYask TEXHOJIOTHUIO
W3TOTOBJICHUSI U KOHTPOJIb Ka4eCTBa MPOAYKIIUH.

® TOJBKO MOCJEIHUE ITAIlbl YKU3HEHHOTO IIUKJIa U3/IeTHUs, BKII0Uas TEXHOJIOTHUIO
W3TOTOBJICHUS] U KOHTPOJIb Ka4eCTBa MPOAYKIIUH.

Bonpoc 4. Crannapt SGML — ycraHaBiIuBaer:

e crocoObl YHU(PHUITMPOBAHHOTO 0OPMIICHHUS TOKYMEHTOB OINPEACIICHHOTO
HA3HAYCHMUS.



N —

hd

9.

16

CTaHJAPThl YHU(DULIUPOBAHHOTO O(DOPMIICHUS TOKYMEHTOB ONPEEICHHOTO
Ha3HAYECHHUS.

THUIB YHUPUITUPOBAHHOTO 0(OPMIICHUS TOKYMEHTOB ONPEEICHHOTO
Ha3HAYECHUSI.

Bompoc 5. CAD — a70:

CHUCTEMAa aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUSI.
CUCTEMa aBTOMATHYECKOTO MPOEKTUPOBAHUSI.
CUCTEMA aJJIUTUBHOTO NMPOEKTUPOBAHUSI.

Bonpoc 6. CAM — 370:

CHUCTEMa aBTOMATHU3UPOBAHHON TEXHOJIOTHYECKON MOArOTOBKY MTPOU3BO/ICTBA.
CHUCTEMA AaBTOMATUYECKOT0 TEXHOJIOIMYECKOM MOArOTOBKU ITPOU3BO/ICTBA.
CUCTEMA AaBTOMATHU3UPOBAHHON TEXHUYECKOW MOArOTOBKU MTPOU3BO/ICTBA.

Bomnpoc 7. CAE — 370:

CHCTEMa MOJICTTUPOBAHUS U PACUCTOB.

CHUCTEMa KOHCTPYHUPOBAHUS U PACUCTOB.

CUCTEMA MOJICTMPOBAHUS U MPEICTABICHUS OTYETOB.

7.3.2. [Ipumepsl BOIIPOCOB ISl 3aIIUTHI Ja00OpaTOPHBIX paboT

Kakue uHCTpyMEHThI ObLIIM PUMEHEHBI IPHU CO3/IaHUU MTPOCTOM MoAenn?
Kakue neiicTBrs Hy’KHO IPUMEHHTH IS IEpEXoa OT dCKu3a Moenu K e€ 3D-
Mozenn?

Kakum 06pa3oM MOKHO TPUMEHUTHh KOMaHy «CKpyTiaeHHe» KO BCEM WUJIU K
HECKOJIbKMM 3JIEMEHTaM MOJAEIIN?

Onwuiunre, Kak padoTaeT HHCTPYMEHT «O00104YKa» MpU MPUMEHEHUH €T0 K
MOJIEJIH, COCTOSIIEH U3 HECKOJIBKUX 3JeMeHTOB. 1. Kakue nHCTpyMeHThI ObLIH
IIPUMEHEHBI ITPU OCTpOeHUH eTanu tuna «Kopmyc»?

KaxoBbI riaBHbIe MpaBuiia Mpu paboTe ¢ 3CKU30M MOJIENn?

B kakux ciy4asx NpuMEHSeTCs] HHCTPYMEHT «3epKajJbHOE OTPaXKEHHUE» U B
KaKUX CIy4astX MOKHO 00OUTHCH O€3 ero MpuMeHeHus?

Kak ocymiecTBisieTcs: mpuBs3Ka OJHOIO 3JIE€MEHTa MOJIETH K Apyromy?
OObsicHUTE, B KAKUX CITy4asx MpuMeHsieTcst komanaa «OceBast IMHUASD ?
KakoBbl npaBuiia ee HaHECEHUsI HA ICKU3 MOJIEIH?

Kak nepenectu 3D-Moenb Ha yepTex?

10.C nmoMonip0 Kakux HHCTPYMEHTOB MO>XHO aBTOMATUYECKHU MIEPEHECTU

pa3mepsl Ha yepTex u3 pazmepoB 3D-monenu?

11.C noMouipro Kakux JIeUCTBUNA MOXKHO NIEPENTH OT peIlaKTUPOBAHUS JIUCTA K

pPETAKTUPOBAHUIO OCHOBHOW HAJIITUCH U 00OpaTHO?

12.Kak HaHECTH HA YEePTEXK U30METPUUECKYIO MOJIEb AETaTH?

7.3.3. IIpumepsl BOIIPOCOB 71 MPOMEKYTOUYHOM aTTeCTalluu
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CAIIP B MaImHOCTPOEHUU

CocraBHble yactu u 6a3oBbie nojacucreMol CAIIP

CocTaBHbIE YaCTH Mpolecca MPOEKTUPOBAHUS

Hucxopnsuiee u Bocxoasiiee NpoeKTUPOBAHUE

CpelnctBa IByMEPHOTO YEPUECHUS

3D cucremsl

[Tonnoe anexkTponHoe onucanue uzaenus (II190U), nognepxusatoiiee

MPOIIECC TPOCKTUPOBAHUS U SKCILTyaTallun

9. IIporokon CALS

10.OcHoBHbIE (hakTOpHI, BhUsomue Ha Bioop CATIP

11.06mactu npuMeHeHus] KOMIBIOTEPHOM rpapuKu

12.Buapl rpaduky no TUITY IPeACTaBICHUS IPAPUUECKUX TaHHbBIX

13.Metoapl co3aHusl PEATUCTUYHBIX U300paKEeHHIM

14.Y nanenue CKphITBIX TUHUN U IOBEPXHOCTEN

15. AIropuT™ COPTUPOBKH 110 TITyOHHE

16.CBeT B KOMIIBIOTEPHOU rpaduke

17.11BeT B KOMIIBIOTEpHOH Tpaduke

18.I'eomeTpuueckue npeodpazoBaHUs

19./IsyMepHbIe TpeoOpa3oBaHus

20.MaTpuuHoOe€ IpeIcTaBIeHHE TPEXMEPHBIX IPEOOPa30BaHUM

21.Komno3uiusi TpeXMEpHBIX MpeoOpa3oBaHun

22.0011ue cBeeHus: 0 TeOMETPUUIECKOM MOJICITMPOBAHUN

23.1TapameTpruyeckoe KOHCTPYHUPOBAHUE

24.AccouuatuBHas reOMETPUs

25.00BeKTHO-0pUeHTHPOBaHHOE MojieaupoBanue (OOM)

26.1Tapamerprueckoe NpsIMOE MOJIEIIUPOBAHNE

27.XpaHeHne U UCTIOJIb30BAHUE MTAPAMETPUUECKUX MOIEIIECH

28.1Tpobnema NByMEpHOM U TpeXMEPHOM NapaMeTpu3aluu COOPOUHBIX €IUHUIL

29.MeTtoaoJiorus NpakTUIECKON apaMeTpU3aliuy YEPTEKEN

30.5BHbIe, MapaMeTpUiecKre U THOPUIHBIC MOCIIN

31.Tunsl JaHHBIX

32.IloctpoeHue 0a30BBIX IJIEMEHTOB

33.IIpumepsl Mojenei

34.IlpencraBiaeHue ¢ TOMOIIBIO IPaHUII

35.1IpencraBieHue ¢ MOMONIBIO JiepeBa

36.Metoabl onMcaHus TPEXMEPHBIX OOBEKTOB

37.MeTonabl TOCTPOEHUS TPEXMEPHBIX MOAENEN

38.1lonMronanpHbIE CETKH

39.0nucanne NoBEpXHOCTEMN

40.XapaKTEpUCTUKHN IOBEPXHOCTEN

41.MonenupoBanue eopmManuu TPEXMEPHBIX MOJUTOHAIBHBIX TOBEPXHOCTEN B
pexXUME peaIbHOTO BPEMEHU

42.TpuaHrysuus HOBEPXHOCTEU

XN D=
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43.Kpussie u noBepxHoctu besre. NURBS u T-crinaiinbt
44 Kpussie u noBepxHoct besre. NURBS u T-crinaiinbt
45 .T'eomeTpHyUecKoe SAPO KOMIBIOTEPHOU rpaduku
46.Poiib reomerpruyeckoro sapa B 3D neuatu
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