MHUHHCTEPCTBO HAYKH H BBICHHEI'O OBPA30BAHUA
POCCUHCKOH ®EJIEPALIMHA
MdenepanbHOE rocyaapeTseHHoe OHO/UKETHOE 00pa30BaTE/IbHOE YUpeKIEHHE
BhICIIEr0 00pa3zoBaHuA
«BopoHekckuii rocy1apcTBeHHbIH TEXHUYECKHH YHUBEPCHTET»

~ VTBEPXKIAIO
Jlexan daxyaprera MEOOPMALIMOHHBIX
TeXHOMOrHi M. KQMHEBIOTEPHOI 6e301acHOCTH
2 821/ ILIO.T'yces /

RoOMCh ' H.O. @asuius
: «31» aBrycra 2021 r.

PABOYAs ITPOTPAMMA
JAUCLIMTUTHHBI

{{PaBPHGDTKa ABTOMATH3HPOBAHHBLIX CHCTEM»

Hanpasaenne noaroroeku 09.03.01 Mudopmaruka ¥ BEIYHCIHTEIbHAA TEXHHKA

[Ipoduas [Iporpammuoe obecnieyeHne aBTOMaTH3UPOBAHHBIX CHCTEM
Ksanudukauus BeinyckHuka Oakanasp
HopmaTusHbIii nepuoa obyvyennna 4 roga/4rogau 11 m.

®opma oby4yenna o4Had /3a0uHas

Ilop wavana noaroroskn 2019

ABTOp NMpOrpaMMsl 4_//@*1:&5 B.A./

3asenyromumii kadbenpoi

KoMnbroTepHBIX
MHTEJIEKTYalbHBIX f -
i N iy M./
TEXHOJIOTHH MPOEKTHPOBAHMUA P o M.H.
L

Pyxosoautens OITOIT %Lﬂ_ / T'yces IL.1IO. /
1

Boponex 2021



1. HEJIA U 3AJJAYH TUCIHHUTIJIMHBI
1.1. Heau A cuMNIMHBI

1.2. 3agauu ocBOCHUA NUCHUTLIHHBI

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JNucuuminna «Pa3paboTka aBTOMAaTU3UPOBAHHBIX CHCTEM» OTHOCHUTCS K
JUCLIUIUIMHAM BapuaTUBHOM yacTu Osioka b1.

3. IIEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
JANCIHHUIIJIMHE

[Ipouiecc wu3yueHuss aucuMIUIMHbL «Pa3paboTka aBTOMATU3MPOBAHHBIX
CHUCTEM)» HATpaBJICH Ha (DOPMUPOBAHKE CIIEAYIOIINX KOMITCTCHITHIA:

[IK-2 - CmnocoGeH CcOCTaBIsATh TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHUE
MPOCKTHBIX pEIMIeHUH U (POPMHUPOBATH TEXHHUYECKOE 3aJlaHue Ha pa3padOTKy
aBTOMATU3WPOBAHHBIX CUCTEM

[TIK-1 - CnocobeH mpuMeHSITh METO bl MOJISTTUPOBAHUS B IPOPECCUOHATBHON
JEATEIIbHOCTH.

[IK-8 - Cmnoco0GeH OCyIIeCTBIATh, KOHIENTyallbHOE, (YHKIIMOHAIBHOE U
JIOTUYECKOE MPOEKTUPOBAHUE CUCTEM CPEIHETO M KPYIHOTO MaciiTada v CJI0KHOCTH.

Pe3yabTarhl 00yueHnsl, XapaKTepu3ylomue

Komnerennus
copMHPOBAHHOCTH KOMIIETEHIIUH

[1K-2 3HATh COBPEMEHHBIE TEXHOJOTUHU POCKTUPOBAHUSI,
MIPOTPAMMHBIX CUCTEM M UX KOMIIOHEHT

YMeTh UCIOJIb30BaTh COBPCMCHHBIC TCXHOJIOTHH
IMPOCKTUPOBAHUS MMPOTPAMMHBIX CUCTCEM UM UX KOMITIOHCHT

BrageTs onbITOM KOJUIEKTUBHOM pabOThI IPU pa3paboTKe
IPOrPAMMHBIX CUCTEM

ITK-1 3HaTh HHCTPYMEHTAIbHBIC cpesicTBa pazpadbotku 110

YMeTh HUCI0/Ib30BaTh BCE JOCTYITHBIC HHCTPYMEHTAIbHBIC
CpeJICTBA pa3pabOTKH MPOrPAMMHOTO 00SCIICUCHHUS

Bnanets coBpeMeHHBIMH UHCTPYMEHTAIBHBIMUA CPEACTBAMU
pa3pabOTKH NPOrPAMMHBIX CUCTEM

[TK-8 3HaTh COBpEMEHHBIE cpeicTBa npoekTupoBanus [10

YMeETh NPUMEHATh COBPEMEHHBIE CPEACTBA MPOCKTUPOBAHUS
110

BJ'I&I[CTI) MCTOJUKaMH U IIpUECMaMHU p33pa6OTKI/I CJIOKHBIX
IMPOTrpaMMHBIX CUCTCEM

4. OBBEM JIUCHUIIJINHBI
OO6mrast TpyAOeMKOCTh aucHHIUIMHBI «Pa3paboTka aBTOMATH3WPOBAHHBIX
cuctem» coctasisieT 10 3.e.
Pacnipenenennie Tpy10€MKOCTH JUCITUTUIMHBI IO BUAM 3aHSITHA




ouyHasi gopma o0yueHust

Bcero CemecTphl

Buasl yaeOoHOM paboThI HACOB 7 2
AyauTopHbIe 3aHATHS (BCEro) 138 72 66
B Tom uncie:

Jlexun 40 18 22
JlabopaTtopusbie pabotsl (JIP) 98 54 44
CamocrosiTesibHasi paboTa 195 126 69
KypcoBoii npoekt + +

PacueTrHo-rpaduueckasi padbora + +

Yacel Ha KOHTPOJIb 27 - 27
Bunbt npOMexcvaquoﬁ aTTECTAIUH - SK3aMEH, 4 4 4

3a4€eT C OIIEHKOM

OO6mas Tpy10€MKOCTb:

aKaJIeMUYECKHUE YaChl 360 198 162
3a4.ej. 10 5.5 4.5

3a04Hasi popma o0yueHus

Bcero CemecTpsl

Bunpr yae6HO# paboThI HACOE 9 10
AyIHUTOpPHBIE 3aHATHS (BCET0) 36 16 20
B TtoMm uucie:

Jlexun 16 8 8
JlaGopatopubie pabotsl (JIP) 20 8 12
CamocrosiTesibHas paboTa 311 232 79
KypcoBoii npoekTt + +
KonTposbHasi pabora + +
PacuerHo-rpaduyeckasi padbora + +

Yackl Ha KOHTPOJIb 13 4 9
Bunnr npOMeHcyuTquoﬁ aTTECTalUU - DK3aMECH, n n n
3a4€eT C OLEHKOI

OO01mast Tpy10€MKOCTb:

aKaJeMHUYECKHUE YacChl 360 252 108
3a4.e]1. 10 7 3

5. COAEP) KAHUE JUCHUIIJIMHBI (MOJAYJIA)
5.1 Conep:kaHue pa3esioB AMCIHUIIMHBI M pacnpeejieHue TPy10eMKOCTH
0 BUJAaM 3aHATHH
o4yHas popma 00y4eHHsI

é\i HaumeHoBaHue TEMBI CopeprkaHue paszena Jlexnn J;[:IS’ CPC BSIZEO’
! |BBenenue OCHOBHBIE MOJIOKEHHSI 8 18 32 58
2 |Uuctpymenrtaibabie | O030p COBPEMEHHBIX CPE/l BU3YaIbHOIO

cpeacTBa pa3pabOoTKU nporpammupoBanusi. O630p 8 20 40 68
110 COBPEMEHHBIX CUCTEM YIIPABJICHHUS




BepcHsIMH. TEXHOJIOTHH U CPEJICTBA
pa3pabOTKH KOHCTPYKTOPCKHUX
noncucteM. ['paduueckue sigpa CAIIP.

3 |CoBpemenHbIe CpencrtBa 00pabOTKU U XpaHCHHS
TEXHOJIOTMH rpadudeckoil nHpopMaIUu.
paspabotku I10 TexHoI0rnu MoCTpOEHUst . ” 20 6
pachpeeIeHHbIX CUCTEM 00pabOTKH U
XpaHEHUsI MaCCHBOB
MalIHHOCTPOUTEIHHBIX JTaHHBIX.
4 |Pacmupenue Pa3zpaboTka BcTpanBaemMbIx
dyHKIHOHATA NPUIOKEHUH Ha 0a3e CyIECTBYIOMINX
MPOTPAMMHBIX CUCTEM CAD cuctem. Pazpabotka . 20 20 6
BCTPAMBACMBIX MPUITOKEHHUH TS
pacnpeeI€HHBIX CUCTEM YIIPABIICHUS
JAHHBIMU.
5> [Pa3zpabotka [1O CAIIP| Pa3paborka snementoB yuednoit CAD
Ha 0a3ze CUCTEMBI Ha 0a3e TEOMETPUUYECKOTO sIpa
FEOMETPUUECKUX SATIEP Parasolid. Pa3paboTtka s1nemMeHTOB
yueoHnoit CAD cuctemsbl Ha 0aze o ” 2 7
reoMerpuueckoro sapa C3D.
Pa3zpabotka snemenToB yue6Hoit CAD
CHCTEMBI Ha 0a3e OTKPBITOTO
reomerpudeckoro siapa OpenCascade.
Hroro| 40 98 195 333
3a04Has popma 00yyeHuUs
é\i HaumenoBanue Temsl ConeprxaHue paszaena Jlex J;[:IS’ CPC BSIZEO’
1 |Beenenue OCHOBHBIE MTOI0KEHUI 4 4 62 70
2 |Uuctpymenrtaibabie | O030p COBPEMEHHBIX CPE/l BU3YaIbHOIO
cpeicTBa pa3paboTKU nporpammupoBanusi. O630p
I10 COBPEMEHHBIX CUCTEM yIIPaBJICHUS 4 A 0 70
BepcusMHU. TEeXHOJIOTUH U CPECTBA
pa3pabOTKH KOHCTPYKTOPCKHUX
noncucteM. ['paduueckue sgpa CAIIP.
3 |CoBpemenHbIe CpenctBa 00pabOTKU U XpaHCHHS
TEXHOJIOTMH rpadudeckoil nHpopMaIuu.
paspabotku I10 TexHoNI0rnu MoCTpOEHUst 5 A 0 6
pachpeeieHHbIX CUCTEM 00pabOTKH U
XpaHEHUsI MaCCHBOB
MalIHHOCTPOUTEIHHBIX TaHHBIX.
4 [PacummpeHue PazpaboTtka BcTpanBaeMbIxX
dbyHKIIMOHATA MPWIOKEHUH Ha 0a3e CyIeCTBYIOIHNX
IIPOrPaMMHBIX CUCTEM CAD cucrem. Pazpabotka 5 s 6 658
BCTPaMBAEMbIX MPUIOKEHHUH TS
pacrpeieN€éHHBIX CUCTEM yIPaBICHUS
JAHHBIMHU.
5> [Pazpabotka [10O CAIIP| Pa3paborka snementoB yuednoit CAD
Ha 0a3ze CHUCTEMBI Ha 0a3e TEOMETPUUYECKOTO sIpa
TEOMETPUUECKUX SIIEP Parasolid. Pa3paboTka snemMeHTOB A A 6 2

yueoHnoit CAD cuctemsbl Ha 0aze
reoMerpuueckoro sapa C3D.

Pa3zpabotka snemenToB yue6Hoit CAD




CHCTEMBI Ha 0a3e OTKPBITOTO
reomerpudeckoro siapa OpenCascade.

Hroro 16 20 311 347

5.2 Ilepeyenb J1a00OPATOPHBIX PadOT

JlaboparopHas pabota 1. [locTpoenue mojeneit uzaenuii ¢ UCIOJIb30BAHUEM
API 6a30Bb1x CAD cuctem

JlabopatopHass pabGora 2. Moaudukanus CyIMECTBYIONIMX HW3ICIHA C
ucnoas3oBanueMm API 6azoBbix CAD cuctem

JlaboparopHas pabota 3. Co3ganue OyJieBbIX Oomnepaluii HaJ TeJaMu Ha 0ase
oaHOro u3 reomerpuyeckux saep (Parasolid, C3D, OpenCascade).

JlaGoparopnas padota 4. Co3ganue nmpocTeimux GuaepoB Ha 6a3e 0JHOTO U3
reometpuueckux siaep (Parasolid, C3D, OpenCascade).

Jlabopatopnas pabota 5. Cozmanue Mojienu o 001aKy Touek Ha 6a3e 0THOTO
n3 reomerpuueckux saep (Parasolid, C3D, OpenCascade).

Jlabopatopnass  pabora 6. IlocTpoeHune  cHUCTEMBl  BU3yaJIU3aldU

nojauroHanbHeIx Mmoxeneit (Stl, Obj, WRML) ¢ wucnosb3oBaHHEM TEXHOJOTHH
OpenGL.

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B  cootBercTBHM ¢  y4eOHBIM  IUIAHOM  OCBOCHUE  JUCITUILIMHBI
IIpeAyCMaTPUBAET BBIMOJHECHHE KypPCOBOTO IIPOCKTA B 8 cemMecTpe sl OYHOM (DOPMBI
obOyuenwus, 10.

[IpumepHass TemaTnka KypcoBOTO TpoekTa: «Pa3paboTka reoMeTpruecKuX
npuMHUTHBOB y4ueOHOM CAD cucTtembl Ha 0a3e OTKPBITOIO T'€OMETPHUYECKOTO spa
OpenCascade»

3agaum, perraeMbie MPH BHIMIOJTHCHUH KyPCOBOTO IIPOEKTA:

» COOpKa reOMETPUUIECKOTO sIpa.

» Co3anue IpoeKTa CHCTEMBL.

* [IporpaMmHast peanu3aius peracMou 3a1auu.

KypcoBoit  mpoekr Bkimoyar B ceOs  rpaduyueckyro  4acTb U
PaCUYETHO-TTOSICHUTEIBHYO 3aITHCKY.

7. OUEHOYHBIE MATEPHAJIBI IS ITPOBEJIEHUSA
IMPOMEXYTOUYHOM ATTECTAIIUY OBYYAIOIIUXCS IO
JAACHHUIIJINHE

7.1. Onucanue nmoka3aresieil 1 KpUTepueB OLEHNBAHUS KOMIIETEHIIUI HA
Pa3JMYHBIX 3Tanax ux GopMUPOBAHMS, ONTUCAHME IIKAJ OLlEHUBAHUS

7.1.1 DTan TeKyunero KOHTpOJsi

Pe3ynbTarhl TEKyIIEro KOHTPOJS 3HAHUMKW W MEXCECCMOHHOM aTTeCTaluu
OLICHUBAIOTCS IO CIEAYIOLIEH CUCTEME:

«aTTECTOBAH»;

«HE aTTECTOBAH).

Pe3yabTaThl 00yuyeHus,
Komme- XapaKTepu3youue Kputepun

TCHIUSA chopMupoBaHHOCTD OIICHUBaAHUA
KOMIIETeHIIHH

ATTecTOBaH He aTTecToBaH




[1K-2

3HaTh COBPEMEHHBIE

Otuer 1o 1a60paTOPHBIM

Brimonaenue pabor B

HeBwimonnenne

TEXHOJIOTUHU paGoTtam CPOK, paboT B CPOK,
[IPOEKTUPOBAHMUS, [IPEeAyCMOTPEHHBIN B | IpEyCMOTPEHHBIH B
MIPOrPAMMHBIX CHCTEM U pabounx mporpammax pabounx

HUX KOMIIOHEHT nporpaMMax
YMeTh ucnonb3oBath  |OTYET MO TAOOPATOPHBIM Bemonnenue pador B|  HeBbimonueHue

COBpEMEHHBIE paboTtam CPOK, paboT B cpoK,
TEXHOJIOTHH IIPEeIyCMOTPEHHBIN B | IPEyCMOTPEHHBIH B
IIPOEKTHUPOBAHUS paboumx rnporpaMmmax pabounx
MIPOTPaMMHBIX CHCTEM U IporpamMmax

X KOMIOHEHT

Bnanets onbiTom Otyer 1o 1a60pPaTOPHEIM Bemonnenue pabor B| Hesbimonnenue

KOJUIEKTHBHOMN pabOThI
IpH pazpadboTke

paboram

CPOK,
MPEeyCMOTPEHHBIN B

paboT B CPOK,
MPEeyCMOTPEHHBIN B

MIPOTPaMMHBIX CHCTEM paboumx mporpaMmax pabodmx
IpoTpamMMax
TK-1 3HaTh Otuer 1o 1a6opaTOpHBIM Brimonaenue pabor B|  HeBwimonmnenne
HHCTPYMEHTAJIHHBIE paGoTtam CPOK, paboT B CPOK,
CpencTBa pa3paboTKH MIPEIYCMOTPEHHBIN B | IPEIyCMOTPEHHBIN B
o paboumx rnporpaMmmax pabounx
nporpaMMax
YMeTh ucnonb3oBath  |OTYET 1O JTAOOPATOPHBIM Bemonnenue pador B| HesbimonueHue
BCE JIOCTYITHBIE paGotam CPOK, paboT B cpoK,
HHCTPYMCHTAJILHBIC MIPEyCMOTPCHHBIN B | IPETyCMOTPCHHBIN B
CpencTBa pa3paboTKH pabounx mporpammax pabounx
IPOrPaMMHOTO nporpaMMax
obecrnieueHus
Brnanets OtueT mo 1abopaTOPHBIM Bemonnenue pador B|  HesbimonueHue
COBPEMCHHBIMU paGOTaM CpPOK, pa60T B CPOK,
HHCTPYMEHTAJIbHBIMH MIPEIYCMOTPECHHBIN B | IPEIyCMOTPEHHBIN B
cpeacTBaMu pa3paboTKH paboumx mporpaMmax pabodmnx
MIPOTPAMMHBIX CHCTEM IpoTpamMMax
TIK-8 3HaTh COBPEMEHHBIE Ot4er 1o 1a60paTOPHBIM Brimonaenue pabor B|  HeBwimonnenue

cpezcTBa
npoektupoBanus [10

pabotam

CPOK,
MPEyCMOTPEHHBIN B

paboT B CPOK,
MPEeyCMOTPEHHBIN B

paboumx mporpaMmax pabodmnx
nporpaMMax
YMeTh NpUMEHSATh Ot4er 1o 1a60paTOPHBIM Brimonaenue pabor B|  Hewwimonnenne

COBpPEMEHHBIE CPECTBA
npoektuposanus I10

pabotam

CpOK,
IIPEeSyCMOTPEHHBIN B

paboT B cpoK,
IIPEeSyCMOTPEHHBIN B

paboumx rnporpaMmmax pabounx
nporpammax
Brnaners metoaukamu u (OTueT no 1abopaTopHbIM Brmmonnenue pador B[  Hebimonnenue

npueMamu pa3paboTKH

CJIOKHBIX IPOTrpaMMHBIX

CHCTEM

paboram

CPOK,
IIPEeSyCMOTPEHHBIN B
paboumx mporpaMmax

paboT B cpok,
IIPEeSyCMOTPEHHBIN B
pabodmnx
IporpamMmax

7.1.2 JTan NpoMeKyTOYHOI0 KOHTPOJISI 3HAHUM

Pe3ynbpTaThl MPOMEXYTOYHOTO KOHTPOJS 3HAHWN OLEHWBAKOTCI B 7, 8
cemecTpe s o4HOM (opmbl oOyueHus, 9, 10 cemectpe anst 3a04HOU (HOPMEI
00yUeHHUsI IO YeThIpeXOaIIbHON CUCTEME:

KOTJIIMYHOY;

«XOPOIIIOY;

«YIOBJIETBOPUTEIHHOY;

«HEYJOBJICTBOPUTEIHLHO).

Pe3yabTaThl 00yueHus,
XapaKTepHu3youme
c(opMHPOBAHHOCTH
KOMIIeTeHIIHU

Komne-
TeHI s

Kpurepun

Ynosi.
OLICHUBaAHUA

Otinyno Xopomo Heynosa.




TK-2 3HaTh coBpeMeHHble |Ompoc PesymbTar Pesymbrar PesymbTar B tecre
TEXHOJIOTUU onpoca 90- | ompoca 80- |ompoca 70- 80%| menee 70%
MIPOEKTUPOBAHUS, 100% 90% MIPaBUJIbHBIX
MIPOTrPaMMHBIX OTBETOB
CHUCTEM U HX
KOMITOHEHT
YMeTs ucnonb3oBaTh |BeinonHeHeHue 3agaun IIponemonctp | IIponemonctp | 3amauu He
COBpEMEHHBIE KypCOBOTO pEIICHEI B UpOBaH MPOBaH BEPHBIN |  perieHs!
TEXHOJIOTUH IpoeKTa TIOJTHOM BEpPHBIN X0 | Xox pelenus B
MIPOSKTHPOBAHUS obbeMe U |permieHus BceX,| OONBITMHCTBE
MIPOTPaMMHBIX MOJYYCHBl |HO HE HOJIY4CH 3amadq
CHCTEM U UX BEPHEIC BEPHBIA OTBET
KOMIIOHEHT OTBETHI BO BCEX

3a/1a9ax
Bnanets onbitom Brinmonnenenue 3anaun IIponemonctp | Ilpomemonctp | 3amaum He
KOJIJICKTHBHOM KypCOBOTO pereHs! B HpOBaH MPOBaH BEPHBII | pEIICHBI
paboTEI IIpH MIPOEKTa TTOJTHOM BEPHBIA X0 | XOJI peIICHU B
paspabotke o0beMe U |pereHus BceX,| OOJBLIMHCTBE
MIPOTrPaMMHBIX HOJIyYeHbl |HO HE MOJIydYeH 3a1a4
cucTem BEpHBIC BEpPHBIIT OTBET

OTBETEHI BO BCEX

3ajayax

[IK-1 3HaTh Omnpoc Pesynbrat PesynbraT Pesynbrat B tecte
HHCTPYMEHTAJIbHBIE ompoca 90- onpoca 80- |ompoca 70- 80%| menee 70%
CpencTBa pa3paboTKH 100% 90% [IpaBUJIBHBIX
110 OTBETOB
YMmeTh ucnonp3oBaTh | Beimonnenenue 3anaqun IIponemonctp | Ilpomemonctp | 3amaum He
BCE JIOCTYTIHEIC KypCOBOTO pereHs! B HpOBaH WPOBaH BEPHBII | pEIICHBI
WHCTPYMEHTAJBHBIE |IIpOeKTa TTOJTHOM BEPHBIA X0 | XOJI peIICHUs B
cpencTBa pa3paboTKH obbeMe U |permIeHus BceX,| OONBITMHCTBE
MIPOTPaMMHOTO MOJYYCHBl |HO HE NOJIYy4CH 3amadq
obecrnieueHus BEPHEIC BEPHBIA OTBET

OTBETEHI BO BCEX

3ajayax
Brnanets Brinonuenenue 3agaun IIponemonctp | IIponemonctp | 3amauu He
COBpPEMEHHBIMHU KypCOBOTO pEIICHEI B UpOBaH MPOBaH BEPHBIN |  pereHb
MHCTPYMEHTaIbHBIMHY [[TPOEKTa TIOJTHOM BEpPHBIN X0 | Xox pelenus B
cpeacTBaMu o0beMe U |pereHus BceX,| OOJBLIIMHCTBE
pa3paboTku HOJIy4eHbl |HO HE MOJIy4YeH 3a1a4
MIPOTrPaMMHBIX BEpHBIC BEpPHBIIT OTBET
CHCTEM OTBETHI BO BCEX

3a/1a9ax

TIK-8 3HaTh coBpeMeHHble |Ompoc PesymbTar Pesymbrar PesymbTar B tecre
cpencTBa ompoca 90- ompoca 80- |ompoca 70- 80%| menee 70%
npoektupoBanus 110 100% 90% [IpaBUJIbHBIX

OTBETOB
Ymeth npuMmeHsTs  |Beimonnenenue 3anaqun IIponemonctp | Ilpomemonctp | 3amaum He
COBpPEMECHHEIC KypCOBOTO pereHs! B HpOBaH MpPOBaH BEPHBII | pEIICHBI
cpencTaa MIPOEKTa MTOJTHOM BEPHBIA X0 | XOJI peIICHUS B
npoekruposanus [10 o0beMe U |pereHus BceX,| OOJBLIIMHCTBE
HOJIyYeHbl |HO He MOJIydYeH 3a1a4
BEpHBIC BEpPHBIIT OTBET
OTBETEHI BO BCEX
3ajayax
Brnanets Brinonuenenue 3agaun IIponemonctp | IIponemonctp | 3amauu He
METOJIMKaMH U KypCOBOTO pEIICHEI B UpOBaH MPOBaH BEPHBIN |  perieHs!
pueMamu IpoeKTa TIOJTHOM BEpHBI X0 | Xox peienus B
pa3paboTku obbeMe U |permieHus BceX,| OONBIITMHCTBE
CII0KHBIX MOJYyYCHBl |HO HE NOJIYy4CH 3amadq
MIPOTPaMMHBIX BEPHEIC BEPHBIA OTBET
CHCTEM OTBETHI BO BCEX

3a7a4ax




7.2 IlpumepHblidi mNepeYyeHb OLWEHOYHBIX CpPeACTB  (THUIOBbIE
KOHTPOJIbHBbIE 32/IaHUSl WM HHbIe MATePHAJIbl, HEOOXOAUMBbIE JJIsl OLEHKH
3HAHUI, YMEHUH, HABBIKOB U (MJIH) ONbITA A€ATEJIbHOCTH)

7.2.1 IlpumepHbIi epevYeHb 3aJaHUil 1JIS MOATOTOBKH K TeCTHPOBAHUIO

He npexycMoTpeHo yueOHBIM IIJIaHOM

7.2.2 llpuMepHbIii IepevYeHb 32JaHN VISl PellleHUsl CTAHIAPTHBIX 33124

1. T[MpoektupoBaHue wuHTepdelica ydyebHom CAD cuctembl Ha 6Hase  OTKpPbITOro
reomeTpuyeckoro sapa OpenCascade.

2. MpoektupoBaHue uHTepdeinca ydyebHonm CAD cuctembl Ha 6ase reomeTpuyeckoro Aapa
Parasolid.

3. MpoeKktuposaHue nHtepdeica yuebHoit CAD cuctembl Ha 6ase reomeTpuyeckoro agpa C3D.

7.2.3 IlpumepHblil nepeyeHb 3aJaHU /1M pelieHus] NPUKJIATHBIX 33124

Peaymzanmst mnTepdeiica yueoHoit CAD cucTteMbl Ha 0a3e OTKPBITOTO
reomerpudeckoro sapa OpenCascade.

Peanuzanus unrepdeiica yueOnoit CAD cucteMbl Ha 6a3e reOMETPUIECKOrO
snpa Parasolid.

Peanuzanus uatepderica yaeonoit CAD cucteMbl Ha 6a3e reoOMeTPUIECKOro
anpa C3D.

7.2.4 IlpumepHbIH NIepevYeHb BONMPOCOB JIJIA MOATOTOBKH K 3a4eTy

1. Ocobennocmu coopxu npoekma Ha ochoge I’ C3D.

2. Ocobennocmu coopku npoexma Ha ocrose I’ OpenCascade.

3. Ocobennocmu coopku npoexma na ocnose I’ Parasolid.

4. BSpline npeocmaenenue 3D mooenet.

5. Cpeocmea paspabomku npocpammHuvix OonoaHeHuti k cucmeme NX
(NXOpen API).

6. Cpeocmea pazpabomku npoepammusix oonoanenuii k cucmeme Solid Edge
(SE API).

7. Cpeocmea racmomuzayuu PLM cucmemvr Teamcenter (cozoanue
cobcmeenHvix Kiuenmcexkux npunodiceruit SOA).

8. Cpeocmea xacmomuzayuu PLM cucmemvr Teamcenter (kacmomuzayus
noanozo kiuenma RAC).

9. Cpeocmea kacmomuzayuu PLM cucmemwvt Jloyman I1JIM.

10. Busyanusayus 3D cyen 6 CAD cucmemax na 6asze I'Al (no évibopy).

7.2.5 IlpumepHbIi NepevyeHb BONPOCOB /ISl MOATOTOBKHU K IK3aMeHY

He npeaycMoTpeHO y4eOHbIM TIaHOM

7.2.6. MeToanka  BBICTABJIEHHUSI  OIEHKH TNpPpU  NPOBeJeHUU
NMPOMEKYTOUYHOI aTTecTAlNU

DK3aMeH TPOBOAWTCS MO OwmieraM, KaXKIblii W3 KOTOPBIX COACPKHUT 2
Bomnpoca. Kaxaplii mpaBWIbHBIN OTBET Ha OWJIET OLIEHHMBAETCS MO S5 OallIbHOM
cucrtemMe. MakcuMaabHOE KOJMYSCTBO HAOpaHHBIX 0alIoB — 5.3

7.2 IlpumepHblid mNepeYyeHb OLWEHOYHBIX CpPeACTB  (TUIOBbIE
KOHTPOJIbHBbIC 3aJaHUsl MJIM MHbIE MaTepHaJbl, HEOOXOAUMBIE IJIs1 OLEHKH
3HAHUI, YME€HHUI, HABBIKOB U (MJIH) ONbITA I€ATEILHOCTH)

7.2.1 IlpumepHblii IepevdeHb 3aAaHUI /151 MOATOTOBKH K TeCTUPOBAHUIO

He npexycMoTpeHO y4eOHbIM TIaHOM



7.2.2 IlpuMepHbIii NepeveHb 3aIaHU i 1JI51 pelIeHUs] CTAHIAPTHBIX 32124

4. TpoekTupoBaHue WUHTepdeiica ydyebHot CAD cuctembl Ha 0Oase  OTKpbITOro
reometpuyeckoro saapa OpenCascade.

5. [lpoeKktupoBaHune uHTepdeiica yyebHoi CAD cuctembl Ha 6Hase reomeTpuyeckoro agpa
Parasolid.

6. [poeKktupoBaHue nHTepdelica yuebHom CAD cuctemol Ha Base reomeTpuyeckoro agpa C3D.

7.2.3 IlpuMepHbIi NepeyeHb 3aIaHU i 1JIsS pellleHrs] MPUKJIATHBIX 32124

Peanmzanust untepdeiica yuebHoit CAD cucteMbl Ha 0a3ze OTKPBITOrO
reomeTpuieckoro sipa OpenCascade.

Peanuzanus natepdeiica yaeonoit CAD cuctembl Ha 6a3e TeOMETPUIECKOTO
spa Parasolid.

Peanuzanus natepdeiica yaeobnoit CAD cuctemsl Ha 6a3e TeOMETPUIECKOTO
sapa C3D.

7.2.4 IlpumMepHbIi NlepevYeHb BONMPOCOB JJIM MOATOTOBKH K 3a4eTy

1. Ocobennocmu coopru npoexma na ochoge I’ C3D.

2. Ocobennocmu coopku npoexma Ha ocrose I’ OpenCascade.

3. Ocobennocmu coopku npoexma na ocnose I’ Parasolid.

4. BSpline npeocmaenenue 3D mooenel.

5. Cpeocmsa pazpabomku npocpammuulx OonoaHeHuu K cucmeme NX
(NXOpen API).

6. Cpeocmea pazpabomku npocpammusix 0onoanenul k cucmeme Solid Edge
(SE API).

7. Cpeocmea kacmomuzayuu PLM cucmemwvr Teamcenter (cozoanue
cobcmeennvix Knuenmcexux npunodiceruit SOA).

8. Cpeocmea kacmomuzayuu PLM cucmemvr Teamcenter (kacmomuzayus
nonnoeo kaueuma RAC).

9. Cpeocmea kacmomuzayuu PLM cucmemwvr Jloyman I1JIM.

10. Buzyanusayus 3D cyen 6 CAD cucmemax na 6ase I'A1 (no evibopy).

7.2.5 IlpumepHbIi NepevyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHYy

He nmpexycMoTpeHO y4eOHbIM TIaHOM

7.2.6. MeToauKka  BBICTABJEHUA  OLEHKH TPH  MPOBEACHUU
NMPOMEXKYTOUYHOM aTTeCTAUN

DK3aMeH MNpPOBOAMTCS MO OuiieTaM, KaXIblii U3 KOTOPBIX COACPKUT 2
Borpoca. Kaxnplii mpaBWIBbHBIM OTBET Ha OWJIET OLIGHMBAeTCs Mo 5 OauibHOU
cucrteMe. MakcuMmalibHOE KOJIMYECTBO HAaOpaHHBIX OAJIIOB — 5.3

7.2 IlpumepHblii mNepeYyeHb OLWEHOYHBIX CpPeACTB  (TUNOBbIE
KOHTPOJIbHbIE 33/IaHUSl WM WHbIE MATEePHAJIbl, HeOOXOAUMBbIE JJIsl OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIH) ONbITA A€ATEJIbHOCTH)

7.2.1 IlpumepHbIi epevYeHb 3aJaHUil 1JISl NOATOTOBKH K TeCTHPOBAHUIO

He mpexycMoTpeHO y4eOHBIM TUTAHOM

7.2.2 IlpuMepHbIii epeveHb 3aIaHU i 1151 pelIeHUs] CTAHIAPTHBIX 32124

7. MpoeKktupoBaHne wuHTepdelica yyebHor CAD cuctembl Ha 6ase  OTKPbLITOro
reomeTpuyeckoro aapa OpenCascade.

8. [poeKktupoBaHne WHTepdeica yvyebHoit CAD cuctembl Ha 6asze reomeTpuyeckoro aapa
Parasolid.

9. MpoeKkTuposaHue nHTepdeica yuebHoit CAD cuctembl Ha 6ase reomeTpuyeckoro agpa C3D.



7.2.3 IlpuMepHbIi NepeyeHb 3aIaHUi 1JIsSl pellleHus] MPUKJIATHBIX 32124

Peaymzanmst mnTepdeiica yueoHoit CAD cucteMbl Ha 0a3e OTKPBITOTO
reomerpudeckoro sapa OpenCascade.

Peanuzanus natepdeiica yaeonoit CAD cuctembl Ha 6a3e TeOMETPUIECKOTO
spa Parasolid.

Peanuzanus natepdeiica yaeonoit CAD cuctemsl Ha 6a3e TeOMETPUIECKOTO
sapa C3D.

7.2.4 IlpumepHbIi NepevyeHb BONPOCOB /ISl MOATOTOBKHU K 3a4eTy

1. Ocobennocmu coopxu npoekma nHa ochoge I’ C3D.

2. Ocobennocmu cobopku npoexma Ha ocrose I’ OpenCascade.

3. Ocobennocmu coopku npoexma na ocnose I’ Parasolid.

4. BSpline npeocmaenenue 3D mooenet.

5. Cpeocmsa pazpabomku npocpammuulx OonoaHeHuu K cucmeme NX
(NXOpen API).

6. Cpeocmea pazpabomku npoepammusix oonoanenuil k cucmeme Solid Edge
(SE API).

7. Cpeocmea kacmomuszayuu PLM cucmemwvr Teamcenter (cozoanue
cobcmeennbix Knuenmcekux npunodiceruiit SOA).

8. Cpeocmea xacmomuzayuu PLM cucmemvr Teamcenter (kacmomuzayus
noanoeo kaueuma RAC).

9. Cpeocmea kacmomuzayuu PLM cucmemwvt Jloyman I1JIM.

10. Busyanusayus 3D cyen 6 CAD cucmemax na 6asze I'Al (no évibopy).

7.2.5 IlpumepHbIi NepevyeHb BOMPOCOB /ISl MOATOTOBKHU K IK3aMeHYy

He npegycMoTpeHO y4eOHbIM TIaHOM

7.2.6. MeToauKka  BBICTABJEHHUA  OLEHKH TPH  TPOBEACHUU
NMPOMEXKYTOUYHOM aTTeCTAUN

DK3aMeH MPOBOAWTCS MO OmieraM, KaXKIblii W3 KOTOPBIX COACPKHUT 2
Borpoca. Kaxniplii mpaBHIBHBIM OTBET Ha OWIIET OILICHMBACTCS MO 5 OauIbHOU
cuctemMe. MakcuMaabHOE KOJMYSCTBO HAOpaHHBIX 0aljIoB — 5.3

7.2.7 IlaciopT OLIEHOYHBIX MATEPHAJIOB
Kon
No /it KonTpoaupyemsle pa3aeinsl (TEMBbI) KOHTPOJHDYCMOi HanmenoBanue o1ieHOYHOTO
JUCIUILTAHBI CpencTBa
KOMIIETEHINH

1 Pazpabotka snementoB CAD cucrem |[IK-2, I[1IK-1, I1IK-8  [3ammra n1abopaTopHbIX
Ha 0a3e TeOMETPUUYECKHX Sep pabot

2 Co3gaHue BCTpauBaeMbIX [TK-2, TIK-1, TIK-8  [3ammTa mabopaTopHBIX
IPWJIOKEHU pabot

3 TexHoJI0rnu MoCTPOEHUst [TK-2, TIK-1, TIK-8  [3ammTa mabopaTopHBIX
pacrpeieIieHHbIX CHCTEM 00paboTKH pabor
Y XpaHEHUS] MaCCUBOB
MaIIHHOCTPOUTENBHBIX JaHHBIX

4 CpenctBa 00pabOTKH U XpaHEHHUS IK-2, TIK-1, TIK-8  [3ammTa 1a60paToOpHBIX
rpadguieckoil nHbOpMaIn pabot

5 Texnonoruu u cpeactaa paspadotku |[1K-2, TIK-1, [TK-8 |3amuTa mabopaTopHBIX
KOHCTPYKTOPCKHX MOJCUCTEM pabot




6 I'paduueckue sapa CAIIP [K-2, I1K-1, TTK-8  |3amuTa 1a60paTOpHBIX
pabot

7.3. Mertoanueckue MaTepUaJibl, ONpeleJsiOIe  MPOUeXyPbI
OLICHUBAHUSA 3HAHUH, YMEHUH, HABBIKOB M (HJIM) ONbITA AeATEJIbHOCTH

Pemenne cranmapTHBIX 3amad  OOYCJIOBIIGHO BBITIOJHEHHWEM CTYJICHTOM
Ja00paTOPHOTO MPAKTUKYMa MO0 KYPCY U 3allUThI OTYETA IO JJA00PATOPHBIM paboTaM.

Pemienne npuxnaaHeIX 3amad  OOYCJIOBJIICHO BBHITIOJHEHUEM CTYACHTOM
KYPCOBOTO MPOECKTUPOBAHUSA 10 KYPCY M 3aIIUTHI OTYETA IO KYPCOBOMY MPOEKTY.

3ammTa KypcoBOiM pabOThI, KypCOBOTO MPOEKTAa WM OTYETa 1O BCEM BHUIaM
MPAKTUK OCYIIECTBISCTCS COTJACHO TPEOOBaHUAM, MPEAbIBISIEMbIM K paborte,
OINMCAHHBIM B METOAMYECKUX Marepuanax. [I[puMepHoe Bpems 3alluThl Ha OJAHOTO
cTyJeHTa cocTaBisieT 20 MUH.

8 YYEBHO METOANYECKOE U HTHO®OPMALMNOHHOE
OBECIIEYEHUE JUCIUIIJINHDBI)

8.1 Ilepeyenb y4eOHOU JMTEpPATypbl, HEOOXOAMMON [JII OCBOECHUA
AUCIHUNIMHBI

1. ¥JIu KyuBy Ocnossl CAIIP (CAD/CAM/CAE).

2. PeokkoB B.A. u ap. Pazpa6otka CAIIP (yueGHoe mocobue).

3. FOpoB A.H. UmwxoB M.U. IlapunoB M.B. PerxkoB B.A. Jlepuenko A.C.
ABTOMaTH3aIMs U ynpalieHue npoieccamu npoektupoanusi B CAIIP.

4. Siemens PLMS JT File Format Reference Version 9.5 Rev-A.

5. Siemens PLMS Teamcenter 10.1 - PykoBoaCTBO 110 cepBUCaM.

6. Siemens PLMS NX Open API Programming Student Guide July 2011
MTI13110-NX 7.5.

7. UmxoB M.U. Ilapunor M.B. PeokkoB B.A. Epemun M.A Meroauueckue
yKa3aHus K J1abopaTOopHbIM padoTaM 1o aucnuiummHe «Paspadorka CAIIP» ms
CTYJEHTOB cneupansHoct 230104 «Cucremsl ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS BCeX (HOPM OO0ydeHHUS.

8. Kanmuanuenko A.C. XacanoB T.A. Mertoaudeckue yKa3aHUs o
CTaHJAPTHBIM OMOIMOTEKAaM U CO3JJaHUIO BCTPAUBACMBIX TIPHIIOKCHHIM.

8.2 IlepeuyeHb HMH(MPOPMANMOHHBLIX TEXHOJOTHN, HCIHOJb3yeMbIX MPH
OCYLIEeCTBJIECHMN 00pa3oBaTeIbHOI0 Mponecca M0 JAUCHUILUIAHE, BKJIOYasi
nepeyeHb  JHIEH3MOHHOI0  MPOrPaMMHOr0  ol0ecneyeHHUsi, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «MHTepHeT», COBpPEMEHHbIX
npogeccHOHAIbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

— SolidEdge 2020;

— MS VisualStudio 2019;
— NX 13;

— Teamcenter 12;

— OpenCascade;

— Parasolid;

- C3D.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIAA



OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLECCA
Jlabopatopusi, ocHamennas [I9BM, cOOTBETCTBYIONIMMHU HCIIONH3yEMOMY
MpOrpaMMHOMY OOECIIEUEHHUIO.

IIpoexrop.

10. METOAUYECKHUE YKA3ZAHUA JI5S1 OBYYAIOLIUXCH 11O

OCBOEHMUIO JUCHUTIIAHBLI (MOLYJIS)

[lo mucuumiuae «Pa3paboTka aBTOMATU3MPOBAHHBIX CHUCTEM) YHUTAIOTCS
JIEKLUU, TPOBOJATCS TaOOPATOPHBIE paOOThI, BBITIOJIHAETCS KYpPCOBOM MPOEKT.

OcHOBO U3y4eHHs AUCIUIUIMHBI SBJISIOTCS JIEKIMU, HA KOTOPBIX U3JaratoTcs
HauOoJiee CYIIECTBEHHbIE U TPYIHBIE BOIMPOCHI, a TaKKE€ BOMPOCHI, HE HAIIEIIINE
OTpaXkeHUusl B y4eOHOM JUTeparype.

JlaGopaTopHble pabOThl BBIMOJHSIOTCS Ha J1abOpaTOPHOM OOOPYIOBAHUM B
COOTBETCTBUH C METOJMKAMHU, PUBEICHHBIMHU B YKA3aHUSIX K BBITIOJTHEHUIO PadoOT.

Meronuka

BBIITOJIHCHU A KypCOBOI'O IIPOCKTa HU3JI0KCHA B

y4e0HO-METOIUYECKOM MOCOOUU. BBIMOMHITH 3Tambl KYpCOBOTO MPOEKTA JTOJHKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTpoib

YCBOCHHUA MaTCprala AUCHUILIMHBI ITPOU3BOAUTCA HpOBepKOﬁ

KYpPCOBOTO IPOEKTA, 3aIIMTON KYPCOBOTO MPOCKTA.

Bup yueOHbIX
3aHIATUH

JlesaTenbHOCTD CTyA€HTA

Jlekusa

Hanucanne koHCHekTa JEKLUI: KpaTKO, CXEMaTH4HO, IOCIEI0BaTEIbHO
(UKCUPOBATH OCHOBHBIE TIOJI0KEHHUS, BEIBOBI, POPMYIUPOBKU, 0000IIECHUS;
IIOMEYaTh BaXKHbIE MBICIIH, BBIIEIATH KIIOUYEBbIE CII0BA, TepMUHBI. [IpoBepka
TEPMHHOB, TOHATHI C IOMOILBIO SHIUKIIONEIN, CIIOBAPEH, CIIPABOYHUKOB C
BBINKCBIBAHUEM TOJIKOBaHUH B TeTpaab. O003HaUE€HUE BOIIPOCOB, TEPMUHOB,
MaTepuaia, KOTOpbIe BBI3BIBAIOT  TPYJHOCTH, IIOMCK OTBETOB B
pexkoMeHayeMol uTeparype. Eciu caMocTosTeNbHO He yaaeTcst pa3o0parbes
B Marepuaie, HEOOXOOuMO COpPMYIHpPOBaTH BONPOC U  33/aTh
IPENo/IaBaTes0 Ha JEKIMK WIK Ha IPAKTUYECKOM 3aHATHH.

JlaGopaTtopHas
pabora

JlaGopaTopHble pPabOTHI MO3BOJSIOT HAYYHUTHCS MPUMEHSATh TEOPETUYECKHE
3HaHUS, MMOJIy4YEeHHbIC Ha JICKIIUU MPHU PEIICHUN KOHKPETHBIX 3a1ad. YToObI
HanOosee palMOHAIPHO W TIOJHO HCIONB30BaTh BCE BO3MOXHOCTH
7a00paTOPHBIX ISl MOJATOTOBKM K HMM HEOOXOIMMO: cilexyeT pa3o0parb
JEKIUIO 10 COOTBETCTBYIONIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOLIMM
pa3genoM ydeOHMKA, NpOpaboOTaTh JOMOJHUTEIBHYIO JIHUTEpaTypy H
VICTOYHMKH, PEIIUTh 331a49H ¥ BBIOJHHUTD IPYTHE MMChMEHHbIC 3aaHuUsI.

CamocTrogTenpHas
paborta

CamocrosrenbHas paboTa CTYyJEHTOB CIIOCOOCTBYET TIIyOOKOMY YCBOCHHS
y4eOHOrOo  Marepuajga ©  Pa3BUTHI0O  HAaBBIKOB  CaMOOOpa30OBaHUA.
CamocrosTenbpHas paboTa MpeAroaraeT ciaeIyolIue COCTaBISAIONINE:

- pabora ¢ TeKcTaMH: Y4YeOHHWKAMH, CIIPAaBOYHHKAMH, JIOTOJHHUTEIBHON
JUTEPATypOi, a TaK)Ke MPOPadOTKAa KOHCIIEKTOB JICKIIUH;

- BBIITOJTHEHUE TOMAITHHUX 3aJaHUH U PACUeTOB;

- paboTa Ha/l TEMaMH JJIs1 CAMOCTOSITEIIbHOTO H3YUYCHHUS;

- ydacTue B paboTe CTyI€HUYECKHX HayYHBIX KOH(EPEHINH, OJIMMITHAT;

- IOJITOTOBKA K MPOMEKYTOYHOM aTTECTAINH.

IToaroroBka x
IIPOMEKYTOUHOU
aTTecTaluu

['OTOBUTBCSI K TPOMEXKYTOYHOM AaTTECTAlMHM CJIEAyeT CHCTEeMaTHYEeCKH, B
TEUEHUE BCEro cemecTpa. VIHTEHCHMBHAs MOJArOTOBKA JOJKHA HA4aTbCsl HE
MO3/IHEEe, YEM 32 MECAI-TIONTOpa 0 MPOMEKYTOUYHOW arrecranuu. JlaHHbIe




nepe]] 3a4€TOM C OLIEHKOM, 3K3aMEHOM, 3a4E€TOM C OLIEHKOH, IK3aMEHOM TpH
IHs1 3¢ (EeKTUBHEE BCEro UCIOIb30BATh AJIS MOBTOPEHUS M CUCTEMaTH3alUU
MaTepHaa.




