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Pasnen 1. OBIIASI XAPAKTEPUCTHUKA MOAYJISL «Cucmemvl KOMNbIOMepHO20
MOOENUpPOBaAHUSLY

1.1. AHHoOTauUMH COAEP:KAHUA MOIY/IA

JuctummmEel MOyt «CHCTEMBI KOMIBIOTEPHOTO MOJEIHMPOBAHMA» M3YYalOTCs B paMKax
obpazoBarebHON TpaeKTopuH «lIpeaMeTHO-OpHEHTHPOBAHHbIC HH(OPMAIHOHHBIE CHCTEMBDY,
KoTOpas BXOJMT B COCTaB BapHaTMBHOH 4YacTH 0Opa3oBaTe/IbHOH MPOrpamMMBL. Conepixanue
MOy HampasleHo Ha (GOpMHpOBaHHE y OOydaroIMXcs KOMITETEHLMH, TO3BOJIIOMIMUX
CO37aBaTh BH3yalbHBIE MOJENH PA3sIMYHBIX H3JETHH B CICHHATH3HPOBAHHOM IPOrpaMMHOM
obecreyeHHH.

1.2. Crpykrypa H 00beM MOAYJIS

O6bem AUCHHMILUINH ®opma HTOroBoH
No = - NPOMEXYTOYHOI
epedeHb AMCUHIIME MOXYIS | /o1 iq b 3aueTHBIX aTTECTALHH 1O
AMCIHIJIHHAM MOJYJIS H B

eIHHHUAX H Yacax
neJioM nmo MoayJiro

1. HuoicenepHasn epaguxa 2/72 2auem
2. | Tpaghuueckue cucmemeol 5/180 IK3aAMEH
3. | Cucmemur 3D-mo0eruposanus 5/180 3ayem

12/432 He npedycMOmMpeHo

HUTOI'O no monyo:

1.3. Tloc/enoBaTelLHOCTH OCBOSHHS MOAY IS B 00pa3oBaTebHOI MporpamMme

IIpepeKBH3UTHI MOOY IS Hugpopmayuonnvie mexHoI02UU U CEPEUCH]
ITocTpeKBH3HTHI H KOPPEKBH3HTEI Texnonozuu 3D-mo0enuposanus u
Moays NpOMOMUNUPOBAHUA, IIpoexmublil NPAKMUKYM.

Cucmembl KOMALIOMEPHO20 MOOEIUPOSAHUL — A,
Ipoexmuwiii unmencug. Cucmembl KOMNbIOMEPHO2O
MoOenuposanus — B

1.4. PacnpenejieHHe KOMNETeHIHH M0 AHCIHHILIAHAM MOJY.JIf, IAHUPY EMbIE
pe3yJIbTaThl 00yUeHHs (MHIUKATOPBI) 10 MOIYJII0

Msyuenwe [UCHHUIUIMH MOJY/Is TpeayCMarphBaeT (GopmMupoBaHHE  KOMIIETEHIIHHA
TIOCPEICTBOM IIOC/IENIOBATEILHOTO OCBOCHHA PE3YJIBTATOB oOyueHHs Ha OIpPEJEEHHOM YDPOBHE
CIIOKHOCTH COACPIKaHHMA.

Pe3ynbTaThl 00y4eH s 10 AUCLHIIIHHEE — 3T0 KOHKPETHLIC 3HAHKUS, YMEHH, OTIBIT K JIPYTHE
pe3yJIBTaThl (CONEpKaTeIbHbIE KOMIIOHEHTh KOMIIETEHIHH), KOTOPBIX IJIaHHPYCTCs AOCTHHB Ha
jTame M3ydeHHs JUCHHIUIMHBI MOIYNIs M KOTOPBIE JIOJDKHEI OyayT NpOAEMOHCTPHPOBAHEI
00y4alomMMHCA M OIEHEHBb! IPENOAaBATENIEM IO MHIAKATOpaM/u3MepAEeMBIM  KPHTEPHSIM,
BKJIFOUEHHBIM B ()OPMYJIUPOBKY Pe3yIbTaTOB O0YUYEHHSI.

VIHIMKATOp — 3TO TPHU3HAK / CHrHax/ MapKep, KOTODBIi IOKa3bIBACT, Ha KAKOM ypPOBHE
0GyYaIOIUICA TOIKEH OCBOHTh PE3yNbTaThl O0Y4ICHHS M MX MPEABABICHHE ODKHO MOATBEPIMTE
(haKT 0CBOEHHs IPEAMETHOTO CONEPIKAHUS JAHHON TUCUUTUINHBI.

VHAMKaTOpsl YYHTHIBAIOTCA IPH BHIOOpE ¥ COCTABICHHMH 3aJaHdi KOHTPOJBHO-




OIIEHOYHBIX MEPOIPHATHH (OIIEHOYHBIX CPEICTB) TEKYIIeH U MPOMEXKY TOYHOM aTTeCTallHH.

nporpaMmmMHOM obecrieueHHH

Ilepeuenn
Kon u nHaumeHnoBanue [InanupyemMbie pe3yabTaThl 00y4eHus
JHCHUILIHH
KOMITeTeHIHH (MHAMKATOPBI)
MOIYJIsl
| 2 3

3Haunus:

OCHOBHBIE  3aKOHBI, METOOBl M  TIPHEMEI
reOMETPHUECKOr0O U MPOEKLMOHHOTO YepUYEHHUS;

HOPMATMBBI [UIS  BBIMOJIHEHHS rpaduyecKux
paboT (4epTexkei 1 cxem);

npaBuIa odopmIieHHs yepTexeH,

TTK 9 — Cnocoben cosnasats reOMeTPHYECKUX MOCTPOEHHUH; )
S BHByﬂJ’lI:.:HbIe MOJIeTH VMeRus:
rpacuka H3JCIHH B CaAMOCTOATENBHO YUTATDH YEPTEKH,
CMELHATM3UPOBAHHOM KOPPEKTHO BBIMIOJTHATD rpaduveckue
MpOrpaMMHOM obecrieuenin | MOCTPOCHHA TEXHUUECKHX M3JeITHif;

Bnagenusn:

OTBIT u300paskeHus NPOCTPAHCTBEHHBIX
0OBEKTOB Ha IUVIOCKHX UepTekKax;

ONMBIT pa3paboTKH M O(QOPMIIEHHS 3ICKH30B
netaned, w3o0pakeHus CcOOPOUHBIX — €IMHHL,
¢cGOpOUYHOro uepTeska U3AENHus;

3Hanua:

MPUHLMITBI pabOThl COBPEMEHHBIX TEXHHYECKHX
CPE/CTB KOMIIbIOTEPHOH rpaduKH;

[1IK 9 — CniocobeH co31aBaTh NPUHLMIBL POPMUPOBAHHA H300paKEHHH;
BU3yaIbHbIE MOZETH cneuudukaumii OpenGL;

I'paduueckue P— VMeHus:

CHCTEMBI paspabarbiBaTh M MPAKTHYECKH PEATH30BLIBATH
CNeLHaTH3HPOBAaHHOM

rpad)uyecKHe anropuTMBI;

Baanenns:

HAaBbIK BBOJIA, BbIBOJA, OTOOpaXKeHH,
npeo6pa3oBaHus U PeIAKTHPOBAHHS rpaduIecKhX
00BEKTOB Ha KOMIIBIOTEPE;

Cucremsl 3D-
MOIEIMPOBaHHS

ITIK 9 — CniocobeH co3aBaTh
BH3YyaJIbHbIE MOAEH
W3J1eNUi B
CreLHaTH3HPOBAHHOM
NporpaMMHOM obecne4yeHHH

3Haung:

nepedeHb MOMyNAPHBIX COBPEMEHHbIX
KOMIBIOTEPHBIX MporpaMm 3D-monennpoBaHus;

BO3MO)KHOCTH COBPEMEHHBIX KOMITbIOTEPHBIX
nporpamm 3D-monenHpoBaHus;

0coDeHHOCTH HHTepdeiica U Ha3HaueHHe
MHCTPYMEHTapHs COBPEMEHHbBIX KOMMbBIOTEPHBIX
nporpamm 3D-mozenHpoBaHu;

repeyeHb NOMyAPHBIX COBPEMEHHBIX
KOMIIBIOTEPHBIX NIPOrpaMM BH3YaIU3aLHH
NpOAYKTa;

BO3MOKHOCTH COBPEMEHHBIX KOMIBIOTEPHbIX
NporpaMm BU3yaJM3allMK TIPOIYKTa,

ocobeHHoCTH MHTepdelica U Ha3HauYeHHEe
MHCTPYMEHTapHs COBPEMEHHBIX KOMMNBIOTEPHBIX
MporpaMm BH3YyalH3aLMH [POIYKTa;

VYvmenus:

caMOCTOATeNLHO co3aaeath 3D-monen ¢
HCMOJb30BAHHEM TPOTrPAMMHBIX CPEICTB
KOMIBIOTEPHOH rpad)MKH U reOMETPHUECKOTO
MOJENHPOBAHMUS;




BU3YaJIM3UPOBATH MPOYKThI ¢ HCNO/b30BAHHEM
MpOrpaMMHBIX CPECTB KOMITbEOTEPHO#H rpauky 1
reOMETPUYECKOrO MOJEIHPOBAHHS;

Baagenus:

OMBIT CO3aHUA KOMIbIOTEPHBIX MOAENEH C
MIOMOLIBIO CIIELHANBHBIX NTPOrpaMM
MOJETHPOBaHHS;

1.5. @opma obyueHusi

Peanuzamus MOIy/IA BO3MOXKHA [UIs OOydJaromMXcs IO OYHOM, OYHO-3a04HOH M 3a04HOH
(hopmam.



PA3JIEJI 2. TIPOT'PAMMBI MOYJIS
«Cucmembl KOMARLIOMEPHO20 MOOENUPOBAHUAY

2.1. PABOYASI [IPOTPAMMA JUCIHHUIIINHBI «MrxenepHas rpaduka»

Pa6ouast mporpaMMa JUCIMIITIMHEI COCTaB/ICHa aBTOPaMH:

Ne n/m ®amunug Umsa OryecTso o e S TRNC JomxHoCTD Henpaneiesne
yueHoe 3BaHHE
1 Kapenosa Pus KaHJ. ef. HayK JOLIEHT Kadenpa
AnexcanoposHa HH(bOPMALMOHHBIX
TEXHOJIOTHH
JenaprameHT
’ Anaymounosa Jloomuna et Crapuuii €CTECTBEHHO-
Ezopoena npenoaaearelib Hay4HOTro
obpazoBaHus

2.1.1. COAEPKAHUE 1 OCOBEHHOCTH PEAJIM3AIINA JUCIHAIIJINHBI
«n:xeHepHasi rpaguKa»
2.1.1.1. TexHosoruu o0y4eHHs, HCIOJIb3YeMble NPH H3Y4YeHHH THCUHILIHHBI MOXY ISt

IIpu uszyuwenuu Oucyuniunvl «HnocenepHas 2paghuxa» UCHONL3YIOMCA  MPAOUYUOHHAS
(PenpodyKmueHas) mexHoN02UsL 00y4eHus.

2.1.1.2. Ilnanupyemble pe3yabTaThl 00ydenus (MHIMKATOPDI) N0 THCIHUILTHHE
«mxenepHas rpaduka»

Kon m HanMeHOBaHHE

Ilnanupyembie pe3yabTaThbl 00yueHHs (MHIMKATOPBI
KOMIIETEHIHH 24 peY y ( P )

[TK 9 — CriocobeH co3iaBaTh
BH3YaJIBHBIE MOJIENIH M3/IENHH
B CIIEIMATH3HPOBAHHOM
IIPOrpaMMHOM 00€CIIEUCHHH.

3HaHus:

OCHOBHBIE 3aKOHEBI, METOIBI M IIPHEMBl I'€OMETPHYECKOIO H
IIPOEKIIMOHHOTO YePYCHHS;

HOPMAaTHUBBI Ul BEIIOJIHEHUSA rpaduyeckux paboT (depTexei
U CXeM);

npaBuia odopmieHHst yepTexei, reOMEeTPHUYECKUX
NOCTPOEHHUH B COOTBETCTBHH C tpeboBanusamu ECKJI;

Ymenns:

YUTaTh YepTeKH M BBIIONHATE IpaduuecKue IOCTPOEHHE
TEXHUYECKHUX U3IETIHI;

Baanenus:

HABBIK M300p@KEHHs IMPOCTPAHCTBEHHBIX OOBEKTOB Ha
IUTOCKHX YepTekax;

HaBBIK paspaboTKH M O(QOpPMIIEHHS 3CKH30B JIeTanei,
H300pakeHus COOPOYHBIX ~ €IMHHMI, COOPOYHOrO HepTexka
W3ETHS.

2.1.1.3. Conepsxanne nucuunaunb «MuxenepHas rpagpuiar

Kon Paznen
Copep:xanue
pasaena
Meron  mpoekuuit.  Omop | Ilpeamer  HHKeHepHOMH rpadpuku.  Beemenue B
1 Monxa HAYepTaTENbHYIO TEOMETPHIO MEeTOJ MpOeKUHH. Buapl
npoewuposanus. [Tonstue 06 amope Momika
2 Touka. Ipsamas IlnockocTe Dmop npaMoi uHWM. TIpsiMble 4acTHOro H 00LIero




nosioxkeHHsa. OCHOBHBIE 3a7ayd Ha MpaMmylo. Bsaumuoe
MONIOKEHHEe NpsAMBIX B npoctpaHcTBe. Crocobbl 3amaHus
MIOCKOCTH. IINOCKOCTH 4YacTHOrO W OOLUEro MOMOMKEHUs
IIpsiMas W Touka B muiockocTH. Ocodble IMHHHK TIOCKOCTH
T BenomorateneHelie 1 OCHOBHble MO3ULIMOHHBIE 33/1a4H.

% IeprieHAMKYNAPHOCTE MPAMOM M MJIOCKOCTH.
[NTapannensHOCTD NPSAMOH M MIOCKOCTH; ABYX MTOCKOCTEH.

Cnocofbl npeobpa3oBaHus | MeToa 3aMeHbl IOCKOCTeH Mpoekuuii. MeTos1 BpalleHus.
4 yepTeska OcHOBHBIE 321244, pellaeMble ¢ IPUMEHEHHEM CIOCOO0B
npeobpa3oBaHus yepTeka

MHororpatHHku O6u1i1e XapaKTepUCTUKM MHOTOrpaHHKKOB. M306parkeHue
MHOTOTPaHHUKOB Ha uyepTexe. Pa3BepTkH MHOTOrpaHHUKOB

Cnocobbl 3ananus nosepxHoctei. Kinaccudukauus
KpuBbie moBepXHOCTH KpHBbIX noBepxHocTeil. [lorepxHocTu BpauieHuH. Ocobrble
6 JIMHHUH Ha NOBEPXHOCTAX BpallleHus. Touka Ha
TIOBEPXHOCTH

[lepeceyeHue KPUBBIX MOBEPXHOCTEH MIOCKOCTBIO H
O6o61eHHble  MO3MLMOHHBIE | MPAMOH HHKEH. B3auMHoe nepeceueHue MOBEPXHOCTEH,
3aaa4u Crnocobbl MOCTpOEHHs TMHHH NIEPECEUeHHs MOBEPXHOCTEH.
YacTHEIE ClTyyau epeceyeHus MOBepXHOCTEH

8 Pa3pepTku KpuBbIX nosepxHocTe| [TonaTre passepTki. OCHOBHBIE CBOWCTBA Pa3BEPTKH. .

OCHOBHbIE nonoskenuss | OcHoBHble mnonoxkenus ['OCT 2.301-68 - 2.307-68 wu
9 crannapros ECKJ] 2.317-68.IlpocTele W cloxHble paspe3bl. OcHOBHbIE
nonoxkenus 'OCT 2.305-68. Hanecenue pasmepos 'OCT
2.307-68.
AKcoHOMeTpUYecKHe CranpaptHble akcoHoMerpuueckue npoekuun (I'OCT
MIPOEKLIMH 2.317-68).
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2.1.1.4. A3pIk peau3aluy NpOrpaMmsl

[lporpaMma [HCHMIIIMHBI peaqM3yeTcss Ha TOCYJapCTBEHHOM s3blke Poccuickoi
Oenepauui.

2.1.2. YYEBHO-METOIUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUILJINHBI «An:xenepuas rpadukay

DJIEKTPOHHBIE pecypchl (M31aHUSA)

I Abonocumos, O.A. MHxeHepHas rpapuka: yuednoe nocodbue / O.A. AGOHOCHMOB,
C.M. JlazapeB, B.W. KoueroB, TamOoBCKMH rocyaapCTBEHHBIH TEXHMYECKHH YHHBEPCHTET. —
TamboB: TamOoBCKuit rocynapcTBeHHbI TexHuueckuit yHuBepeuret (TI'TY), 2017. — 83 c.: . —
Pexxum moctyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=498905

2 I'puBuor, B.B. MmxeHepHas rpaduka: ureHHe M JeTaldpoBaHHe cOOPOUHBIX uepTexkei:
[16+] / B.B.T'pusuor; lOxHelii ¢enepansHelii yHuBepcuTeT. — PocroB-Ha-Jlony; Taranpor: HOxHbii
tdenepanbublii yHusepcuter, 2019. — 119 c. : un., Tabn., cxem. — Pexxum jJocTyna: Mo MOAMMCKE. —
URL: http://biblioclub.ru/index.php?page=booké&id=577654

3. Konecunuenxo, H.M. MrxeHepHas u KOMIIBIOTepHas rpaduka: yueOHoe mocobue /
H.M. Konecunuenko, H.H. Yepusiesa. — Mockga ; Bonorna : MUudpa-Umxenepus, 2018. — 237 c. :
uL. — PesxuM poctyna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=493787

IIpodgeccnonanbHbie 0a3bl AAHHBIX, HH(POPMAUHOHHO-CIIPABOYHBLIE H IOHCKOBBIE
CHCTEMBI

Hayunas snexkrponsas 6ubnuoreka eLIBRARY .RU. Pexxum gocryna: http:/elibrary.ru/.




Hayunas 3nexkTpoHHas OuOnuoTeka OTKPBITOrO [0CTyra Ku6epJlenunka. Pexum pocryna:

http://cyberleninka.ru/.

DeKTPOHHO-GHGIMOTe Has cucTemMa «YHHBEpeHTeTCKas Gub/IMOTEKa OHaHHY. Pexxum poctyna:

http://biblioclub.ru/.

UndopmaumonHas cuctema «HayuHelid apxue». Pexum foctyna: http://HayuHblifapxus.pd.

Marepuans: 1as aun ¢ OB3

Bech kourenT OBC mpencrapieH B BHAe (aiyoB CIENHaTbHOTO dbopmara s
BOCIIPOM3BEICHUS CHHTE3aTOPOM PEYH, a TaK JKe B TeCTOBOM BHJE, IPHIOJHOM UL MPOYTEHHS C
HCIIOIb30BAHIEM IKPAHHOH JIyNbl U HACTPOHKOW KOHTPACTHOCTH.

2.1.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIAIIIMHBI
«HAmxenepHas rpaduka»

Cae/leHHst 00 OCHAIEHHOCTH AMCIHILTHHBI CHEUHAIH3HPOBAHHBIM H J1a00paTOPHBIM
06opy/I0BaHHEM H IIPOTPAMMHBIM o0ecneyeHHeM

Ne Bua 3aHATHIA HaumeHnoBanue OCHAIEHHOCTh CnelHalbHbIX IMepeuenn
m\n crneuHaibHbIX noMeLeHnii u noMelueHui aas nporpamMmMHoro
noMeleHHi 1 caMOCTOSITEIbHOH patoThl obecnieyeHHs.
noMeLueHui 1 PeKBH3HTBI
caMoCTOSITeNbHOM NOATBEPKAAIOLLEr0
paboThbl JAOKYMEHTA

1 | Jlexuuu VuebHas MebGenb ayauTopHas ¢ | OnepaloHHas cucTeMa

ayauTopHs A konuuecTBoM pabounx wmect B | Windows, OpHCHEIH
NpoBeAeHHUA coOTBETCTBMM ¢ KonudecTBoM | maket Microsoft Office
JIEKIIMOHHBIX CTYZIEHTOB, pabouee mecto | Jorosop Ne 43-12/1712-
3aHATHH npenojasaren, nocka | 2019 ot 18.11.2019;

ayauTopHas.

KommnbroTepHas TeXHUKa:

KOMIUIEKT NPOEKLIMOHHOTO

ofopya0BaHHA

(HOyTOYK/KOMNBIOTEP, TPOEKTOP

(8 TOM 4uCTE NepeHOCHO),

TIPOEKLHOHHBIH SKpaH/fockKa).

2 | IlpakTHuyecKue VuebHas Mebenb ayJuTOpHas ¢ | OnepauuoHHas cucTeMa
3aHATHS, ayJUTOpHs 114 konuuecTBOM pabouux mect B | Windows, oduCHBIH
KoHcynbTaum, NpOBEJEHHS COOTBETCTBMM ¢ KoyMuecTBoM | naket Microsoft Office,
TexyLuii NpaKTHUECKHX cTynento,  paGouee  mecto | [loroBop Ne 43-12/1712-
KOHTPOIb, 3aHATHH, MpenojaBarens, nocka | 2019 ot 18.11.2019;
MPOMEKYTOYHAs | KOHCYJIbTALMH, aynuTopHas (MM MPOEKLHOHHBIH
aTTecTaLus TEeKYLLEro JKpaH).

KOHTPOJIS U [TepcoHanbHble KOMTBIOTEPEI,

MPOMEKYTOYHOH | mepu(epuiinbie  yCTPOHCTBA B

aTTecTalllH COCTaBE  KIABHATYpbl,  MBILIH,
MOHMTODA no KOJIUYECTBY
o0y4arommxcs

3 | CamocroarensHas | [Tomewienus s Me6enb ayaMTOpHas. | Onepauronnas cuctema
paGoTa cTyeHToB | camocTosTenbHOH | KommbroTepHas TEXHHKA |y dows o ducHsi

paboTel NepPCOHAIBHBIE KOMIIbIOTEPBI, :
ofyuaroLuxcs nepudepHiiHele  YCTpPOHCTBa B EZiZngalif:gftlgfflf;’clez,-
cOCTaBe  KJIABHATYpbl,  MBbILIH, .
PEOP, yerpotiorss 2019 ot 18.11.2019;
NOAKJIIOYeHHs K ceTH HHTepHeT, 5;:;2:1?&:;%%
AUEEY 8 SMEKTPOHHYIO | 1o cTosHHOro HocTyna K
MHGOPMaLMOHHO-
ceT” IHTEpHET OT
obpasopatensHyto  cpeay HTH 30.12.2019 Ne 800037
(bunuana) Yp@Y = B




2.2. PABOYASI IPOTPAMMA JUCIHHUIIJIMHBI «I'paduveckne cHCTEMbI»

Pa6oyas mporpaMma JUCHUILUIHHEI COCTaBI€Ha aBTOPaMH:

Ne /i | @amuausa Umsa OTyecTBO SlREHAS SUCHTNE, JloKHOCTH Nonpasnenerag
yueHoe 3BaHHe
1 Kapenosa Pua KaH[. Iel. HayK JIOIIEHT Kagenpa
Anexcanopoena HHGOPMallMOHHEBIX
TEXHOJIOIUHI

2.2.1. COIEPKAHUE H OCOBEHHOCTH PEAJIU3AIIMU JUCHUILIAHBI
«paduyeckne cucTeMbD

2.2.1.1. TexnoJsioruu o0y4eHHs, NCTOJIb3yeMble IPH H3Y4YeHHH THCUHIUIMHBI MOTY IS

Ipu  usyuenuu Oucyuniunel «I paguueckue cucmemvly MOJCeM NPUMEHAMBCA  KAK
mpaduyuoHHas mexHono2us 00yueHus, max u INeKmpoHHOe obyuenue ¢ npuUMeHeHuem
NEKMPOHHO20 Kypcal.

2.2.1.2. IlnanupyemMble pe3yJabTaThl 00ydeHus (HHAUKATOPBI) 0 AHCHHILIHHE
«'paduveckne cHCTEMBD?

Kon u HanmMeHOBaHHE
ILnanupyeMble pe3yabTaThl 00yueHus (HHAHKATOPbI)

KOMIETeHIHH
3unanus:
TPHHLIMIBI pabOThl COBPEMEHHBIX TEXHHYECKHX CPEICTB
KOMIIBIOTEPHOH rpauKH;
K 9 — CriocobeH co31aBaTh TNPUHLMIEI GOPMUPOBAHUA U300 paKEHHH;
BH3YaJIbHBIE MOJIENH M3JIEIHH B cneumduraimi OpenGL;
Ymenus:
CreLHaIu3pOBaHHOM
5 pa3pabaThIBaTh M [PAKTHYECKH PEaTH30BbIBATH IPauuecKue
MpOrpaMMHOM obecneyeHHH ANTOPUTMBI;
Baagenus:

HaBBIK BBO/A, BBIBOJA, OTOOGPaKEHH, NpeodpasoBaHus U
pelaKTHPOBaHHs rpaduueckux 06bEKTOB Ha KOMINbIOTEPE;

2.2.1.3. Cogepxanue qucuunannel «'padguyeckne cucTeMbI»

Kon Paznen

pasnena Copep:xanue

Metonsl moctpoenus Mojenel. IIposonouHas H
TIOBEPXHOCTHAA (hopmbl pe/iCTaBlICHHs
reometpuueckux Mozenedi B OBM. TeeprorembHoe
TIpe/ICTABICHHE TEOMETPUYECKON MOJETH H3JCIHS B
dopmare Boundary representation (B-rep).
[eoMeTpUYeCKHE W TOIOJOTMYECKHE  OOBEKTHI.
Metonsl yIyulleHHEe KayecTBa AamIpoKCHMauued u
(uIbTpaLKen.

HesiBHOE ¥ MapaMeTpHUYECKOe MPe/ICTaBIeHHE KPHBBIX
¥ TOBEPXHOCTEH B TPOrpaMMHPOBaHHE TPa(QHKH.
[NpencraBieHHe KPUBBIX U Kanonuyeckue 5 CIIafHOBBIE KpHURBEIE 51
noBepxHocTeit moBepxHOCTH. KpHBEIE ¥  TOBepxXHOCTH  besse.
NURBS. O6bekTHO-OpHEHTHPOBaHHAd apXHTEKTypa
JUIs IPEJICTABIICHUS [IOBEPXHOCTEH U ee IporpaMmHas

CTpyKTypbl JaHHBIX JUIA
1 NpeACTaBIEHHA
reoMeTpUYecKHX Mozaesei




pean3aIus. Busyanuzamus TIOBEPXHOCTEH
cpencteamu OpenGL.

Mertoasl noctpoenus Mojened. IlpoBomovnas H
MIOBEPXHOCTHAs (bopMbl IpeaCTaBICHUS
reomeTpuueckux moiened B OBM. Teeprorensuoe
TIpe/ICTABIICHHE TeOMETPHYECKOH MOJENH H3JEHsd B
Tumnel reoMETPHYECKHUX dopmate Boundary representation (B-rep).
mozerei [eoMeTpHYECKME M TOINOJOTHYECKHE  OOBEKTHI.
M3ydyeHHe NpOrpaMMHOM apXMTEKTYpbl Ha OCHOBE
HMCXOMHBIX  TEKCTOB  IIPOCTEHINEr0  BEKTOPHOIO
rpadpUYecKoro penakrTopa. Pacimiupenue
(GyHKIMOHATBHBIX BO3MOXHOCTEH pelakTopa.
[IporpamMmHble  MHTEpQEHCH K rpaduyecKou
anmapatype  OpenGL.  3anmanme  rpaduyecKux
npumutuBoB B OpenGL.  VYcoBeplICHCTBOBaHHE
rpaM9ecKoro  pellakTopa, MCIUICHHBIC —CIHCKH.
KoopauHaTHEIE CHCTEMBI JIBYXMEPHOTO
FeOMETPHYECKOTO KOHBelepa W MX MpeodpasoBaHHE.
Addunnsle npeobpasosanus B OpenGL.

I'paduueckas annaparypa
OpenGL

2.2.1.4. SI3bIk peanu3anHu NPOrpaMMbl

[lporpaMma J[JHCIMIUIMHBl peanu3yeTcs Ha TIOCyapCTBEHHOM  A3BIKE Poccuiickoit
Denepanu.

2.2.2 YYEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECHEYEHHE
JUCHHAILJIUHBI «I'paduueckue cHCTEMBD»

JJIeKTPOHHbBIE pecypchbl (H3JaHHU)

L. 3amopoxkusiii, A.I. BpeseHue B [BYMEPHYI  KOMILIOTEPHYIO rpapuky ¢
ycnonp3oanrem 6udnuorekn OpenGL : yueGHoe nocobue : [16+] / A.T'. 3a10pokHBIH, J1.B. Barun,
10.1. Kowkuna ; HoBocuBUpCKHit rocyjapcTBEHHBIH TEXHHYECKHUH YHHBEPCHTET. — Hosocubupek :
HoBOCHOUPCKHH TOCYIAPCTBEHHBIA TEXHHUYECKUH YHUBEPCHUTET, 2018. — 103 c. : un., Tabn. — Pexum
poctyna: mo noanucke. — URL: https://biblioclub.ru/index.php?page=booké&id=576583

2. 3amopokHblii, A.[. Bpenenue B TpeXMEPHYIO  KOMIIBIOTEPHYIO rpagpuky ¢
uenonp3oeanreM 6ubnuorexu OpenGL : yueGHoe mocobue : [16+] / A.I'. 3a10pOKHEIH, M.T". [lepcosa,
10.U. Kowkuna ; HoBocMOGUPCKMI TOCYAapCTBEHHBIH TEXHHYSCKHH YHMBEPCHTET. — Hoeocubupck :
HoBocHOUpCKHii rocy1apCTBEHHbIH TEXHHYECKHH YHHBEPCHTET, 2018. — 100 c. : un., Taba. — Pexum
pocrtyna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=575673

Ipodeccuonanbubie 06a3bl JAHHBIX, HH(OPMALHOHHO-CIPABOYHBIC H MOHCKOBLIC
CHCTEMBI

Hayunas snektponHas 6uéanoreka eLIBRARY.RU. Peskum noctyma: http://elibrary.ru.

Hayunas snekTpoHHas OuOnMOTEKAa OTKPLITOrO AOCTYMA KubepJlenunka. Pexum poctyna:
http://cyberleninka.ru.

DeKTpOHHO-OMOIMOTeUHas cHCTEMA «Y HUBEPCHUTETCKAs oubnuoTeka oHnakH». PexxuM moctyna:
http://biblioclub.ru.

HMudopmanuonHas cucrema «Hayunblit apxus». Pexum noctymna: http://HayuHbiiapXuB.pd.

Marepuaisi aas aun ¢ OB3

Becr konrent OBC mnpexacrasien B BuAe (paiinoB  CrenHanbHOro ¢opmara I
BOCIIPOM3BE/ICHUS CHHTE3aTOPOM PeyH, & TaK Jke B TeCTOBOM BHIE, NPUTOIHOM JUIA IIPOYTEHHA C
HCIIOJIF30BAHMEM DKPAHHOH JIYTIBI H HACTPOMKO# KOHTPaCTHOCTH.
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2.2.3 MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JHCIUILIAHBI
«I'paduyeckne cucTeMbD»

Ceeaenns 00 OCHAIEHHOCTH NUCUMILIMHBI CHENHAJM3HPOBAHHBLIM H J1a00paTOPHBLIM
000py/10BaHHEM U NPOrpaMMHBIM o0ecredeHHeM

Ne Buja sanaTuii Haumenosanue OcHaleHHOCTE CeNHAJBHBIX Iepeuyenn
m\n crnenHasbHbIX noMeIneHHi 1 MoMeIeHHii aJs NpPOrpaMMHOro
noMemeHHi H CAMOCTONTENLHOM padoThl obecneyeHust.
noMeleHHii Ans PexBH3HTEI
€aMOCTOATENbHOI NOATBEPKIAAIEro
padoThl AOKYMEHTA

1 | Jlekuuu VyebHas Mebenb ayauTopHas ¢ | OnepauroHHas

ayauTOpHUs U1s konuuecTBoM pabouux wmect B | cucTema Windows,
NpoBeJeHHs COOTBETCTBHH C  KOJHMYECTBOM | OHCHBIH MaKeT
JIEKLIMOHHBIX CTY[IEHTOB, pabouee mecto | Microsoft Office
3aHATHHA npernojaBaTens, nocka | Jorosop Ne 43-

ayauTOpHas. 12/1712-2019 ot

KomneroTrepnas TexHuka: | 18.11.2019;

KOMILIEKT MPOEKLIMOHHOIO

obopyaoBaHHA

(HOYTOYK/KOMIIBIOTEP, MNPOEKTOP

(B TOM uHChTe MEPEeHOCHOMH),

NpOeKLHOHHbIA dKpaH/mIocKa).

2 | [IpakTH4eckue YyebHas Mebens ay/IMTOpHad ¢ | OnepauuonHas
3aHATHA, ayauTOpHs A KonuyecTBOM pabouumx MecT B | cucrema Windows,
Koncynbsranuu, MPOBEICHHM COOTBETCTBHM C  KOJMMYECTBOM | O(HUCHBIN MakeT
Texyuii MPaKTHYECKHUX cTyleHTOoB,  pabouee  mecto | Microsoft Office,
KOHTpOJIb, 3aHATHH, npernojaBaTes, JI0CKa | MHTErpUpOBaHHas
NpOMe)KyTOUHas KOHCYJIbTaLMH, ay/JMTOpHas (MM NPOEKLMOHHBIH | cpeaa pa3paboTku
aTTecTanus TeKYLIero JKpaH). Microsoft Visual

KOHTPOJS ¥ [TepcoHalibHbIE KOMIBIOTEpPSI, | Studio

MIPOMEXKYTOHHOMH nepudepuiinele  ycrpoiicra B | Jlorosop Ne 43-

aTTecTalMH cocTape  KiaBMatypbl, MblM, | 12/1712-2019 ot
MOHMTOpA o konuyecTry | 18.11.2019;
obyyaroLuxcs

3 | CamocroarensHas | [lomewenus as Mebenb ayguTopHas.
paboTa cTyneHTOR | camocToATenbHoi | KomnerorepHas TEeXHHKA! OnepaiHoHHas

paboTsl NepcoHajIbHbIE KOMITBIOTEPBI, Wind
obyuaroiuxcs nepudepuiiHple  yCTpPOHCTBA B ki
cOCTaBe  KJIABMATYPBI,  MBILIH ch.mﬂbm naxer
MOHHTOpA, );CTPOF!CTBE:. Microsoft Offies;
NoaKIoUeHus K ceTu HHTepHer, Horoeop Neid3-
JOCTyN B ANEKTPOHHYIO L
18.11.2019;
HH(pOpMaLHOHHO-
obpasosarensHytlo cpeny HTH
(bunuana) Yp@VY
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2.3. PABOYAS [IPOTPAMMA JUCHHUILJINHBI «Cucrembl 3D-Moae1HPOBAHHS»

Pabouasg nmporpamma AUCLHIIIHHEI COCTABJIEHA aBTOPaMHU:

Ne n/n | @amuiansa Umsa OTyecTBo YuenaE cTENCHE, Jlo/13KHOCTD Ionpasneienne
y4eHOoe 3BaHHe
1 Kapenosa Pus KaH/[. IIell. HayK JOLIEHT Kadenpa
Anexcandposna HHGOPMAHOHHEBIX
TEXHOJIOTHIA

2.3.1. COJJEP’KAHUE 1 OCOBEHHOCTH PEAJIM3AIIUH JUCHUILINHBI
«Cucremsbl 3D-mMoae TMpOBAHHSD)
2.3.1.1. TexHosioruu 00y4eHHs, HCNO0/Ib3yeMble IPH H3Y4YeHHH THCUHIUTHHBI MOY IS

Ipu  usywenuu  Oucyunaunvr  «Cucmemvl  3D-mo0enupoéanusy — UCNONLIYIOMCA
mpaduyuonnas (penpoOyKmueHas) MexHoN02us 00y4eHUs.

2.3.1.2. Ilnanupyemble pe3yabTaThl 00ydeHHs (MHIAUKATOPBI) M0 JHCUHHILIHHE
«Cucremsbl 3D-MoaeTHPOBAHH DY

Koa u HanmenoBanue
TLiaHnapyeMble Pe3yIbTaThl 00yueHus (AHAHKATOPbI)
KOMIIETEHIHH
3Hanusn:
KOMITBIOTEPHBIE TIPOrpaMMbl 3D-MO/IeTMpOBaHHUs, X
BO3MOXKHOCTH;
KOMITBIOTEPHBIE POrpaMMBbl BU3YalTU3aI[iH IIPOIYKTA,
I1K 9 — CriocobeH co3asath Ymenus:
BH3ya/lbHbIE MOJIE]M U3enuii B | paboTarh ¢ KOMIIBIOTEPHBIMH IIPOTPaMMaMH 3D-
CreLHaJIM3HPOBAaHHOM MOJIETHPOBAHHUS,
nporpaMMHOM obecrneyeHuH paGOTaTI: C KOMIIBIOTEPHBIMH ITPOrpaMMaMH BH3yallH3alluH
NPOYKTa;
Biaanenus:
OITBIT CO3AHHs KOMITBIOTEPHBIX MOJENIEH ¢ MOMOIIBIO
CHeIUaNbHBIX IPOrpaMM MOJIEITHPOBAaHUS

2.3.1.3. Conep:xanue gucuunInHel «Cucrembl 3D-MoaetMpoOBaHHS»

Kon Paspen

pasnena Copepxanne

O6nacti  npumeHenuss  3D-monenuposanus.  PhIHOK
Beenenue B 3D-
1 COBpPEMEHHBIX KOMIIbIOTEPHBIX nporpamm 3D-

MOJIETHPOBaHHE

MOJIETHPOBAHHUS, X BO3MOYKHOCTH.
BO3MOKHOCTH COBPEMEHHBIX KOMIBIOTEPHBIX MpOrpaMm
BU3yaNM3alMk M3Ae/uil MauHocTpoeHHs. OcoOGeHHOCTH
unTepdeiica ¥ MHCTPYMEHTApHs MPOrpaMM BH3yalH3aLiu
M3neNMii  MalIMHOCTpOeHHs. MoJenpoBaHHe H3JeHi
MaIIHHOCTPOEHHUS.
BO3MOYKHOCTH COBPEMEHHBIX KOMIBLIOTEPHBIX MPOrpaMm
BU3yalM3alM¥  MpeaMeToB  MHTepbepa. OcobeHHOCTH
uHTepdeiica © UHCTPYMEHTApHUA MPOrpamMM BU3YyalH3aLMH
npeaMeToB MHTepbepa. 3D-moaenHpoBaHHME NPEAMETOB
HHTepbepa.

3D-MoaeTHpORaHHE H3AENHMH
MallHHOCTPOEHHA

3D-MoaenupoBaHue MPeAMETOB
MHTepbepa
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2.3.1.4. 5I3pIK peaJH3alH{ NPOrPaMMBbI

[Tporpamma QUCHMIUIMHBI PEAJIM3YETCs HA FOCYIaPCTBEHHOM sA3bIKe Poccuiickoi
Oenepanuu.

2.3.2 YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHHIIVIMHBI «Cucrembl 3D-MoaeanpoBaHus»

JJIeKTPOHHBIE pecypchl (H3aHHA)

L. 3D-MonmenupoBaHMe B HMH)KEHepHOW rpaduke: yuebHoe mnocobue / C.B. Owmko,
JLA. CmupHoBa, P.H. Xycaunos, B.B. CarageeB; KazaHckui HaluWOHANbHBIH  HCCIIEOBATENbCKHI
TexHosorHueckuil yHuBepcureT. — Kasanb: KaszaHckuif HayuHO-HMcCC/IeAOBATENbCKUH TEXHOJOrMYECKUi
yuuBepcuter (KHHUTVY), 2017. — 272 c. : cxem., Tabn., uin. — Pexxum poctyna: mo mMoamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=500424

2 Kamenes, C.B. TexHOnOrMy agquTHBHOTO Npou3BoAcTBa: yuedbHoe nocodue / C.B. Kamenes,
K.C. Pomanenko; OpeHOyprckuii rocynapcTBeHHbIH  yHuBepcuTeT. — OpenOypr:  OpenOyprekuid
rocyaapcTBeHHbld  yHuBepcuter, 2017. — 145 c.: w1, — Pexum [JocTyma: 1O MOAMMCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=481769

3. Makcumosa, A.A. HuxeHepHoe mnpoektupoBaHue B cpeaax CAD: reomerpuueckoe
moaenuposanue cpencteamu cuctemsl «KOMITAC-3D» / A.A. MakcumoBa; Cubupckuit denepanbHbli
yHuBepcuteT. — KpacHosipck : Cubupckuit denepanbbiii yuuepeurer (COVY), 2016. — 238 c. : uin.,Tadi.,
cxeM. — Pexkxum poctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=497289

4. Mscoenosa, T.M. 3D-mozenuposanne B CAIIP AutoCAD: yuebHoe mnocobue /
T.M. Mscoenosa, FO.A.Porosza ; MunoOpHayku Poccuu, OMCKHIl rocyqapCTBEHHBIH TEXHHYECKHH
yHuBepcuTeT. — OMck: OMCKHMiT rocynapcTBeHHbIH TexHHueckui yHusepcutet (OMI'TY), 2017. — 112 c. :
Tabn., cXeM., H1. - Pesxum JOCTyna: no MOATHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=493417

HpO(lJECCHOHaJ]bHLIe a3l JAaHHBIX, HH(l)OpMalIHOHHO-CHpaBO‘ll-ll:le H IIOHCKOBBIC
CHCTEMBbI

Hayunas snektponHas 6ubnuoteka eLIBRARY.RU. Pexxum nocryna: http://elibrary.ru.

Hayunas anexTpoHHas OubnnoTeka oTkpbiToro poctyna Kubepllenunka. Pexum jpoctyma:
http://cyberleninka.ru.

OnekTpoHHO-O0MGIHOTEYHAs cucTeMa «YHHMBepcHTeTckas OuOaMoTeka oHnain». Pexum moctyna:
http://biblioclub.ru.

Hudopmauuontas cucrema «HayuHblii apxue». Pexxum noctyna: http://Hayunbiiapxus.pd.

MarepuaJnl aas aun ¢ OB3

Becr xomtent DBC mnpencrasned B BuAe (aiinoB coeruansHoro Qopmara Uit
BOCIIPOM3BEICHHUS CHHTE3aTOPOM PEYH, a TaK XK€ B TeCTOBOM BHJE, IPUIOAHOM Ul MPOYTECHHS C
HCIIOJIB30BAHUEM KPaHHOMH JIYIIBI M HACTPOHKON KOHTPACTHOCTH.

1.3.3 MATEPHAJIHO-TEXHHUYECKOE OBECIIEYEHHME JUCIUILIMHBI
«Cucremsbl 3D-moaeMpoBaHUA»

Caeenusi 00 OCHAIIEHHOCTH MHCHUILIHHBI CNENHAJIH3HPOBAHHBIM H J1a00paTOPHBIM
000opy10BaHHEM H NPOrPaAMMHBIM o0ecredyeHHeM

Ne | Bua sanatuii HaumeHoBanue OcHaEeHHOCTh CHeHAIBHBIX Ilepeuenn
m\n crnenHaabHbIX noMelleHHH H NoMelleH i A NpOrpaMMHOIo
nomMeweHni u CAMOCTOATENLHOH PaboThl obecneuyeHus.
noMeLeHHii 1Jis PexBH3HTBI
€caAMOCTOATE/ILHOMH NOATBEPKIAIOLIETO
paboThI JOKYMEHTA
1 | Jlekuuu VyebHas Mebens ayaAUTOpHas ¢ | OnepanuoHHas cucTeMa
ayIauTopHs 114 konuuecTBoM pabouynx MecT B | Windows, opucHbIH
MpPOBEAEHHSA coOTBeTCTBMM ¢ KonuuecTBom | makeT Microsoft Office
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NEeKLUHOHHBIX crymentoB,  pabouee  mecto | Jlorosop Ne 43-12/1712-
3aHATHH npenojaBarels, mocka | 2019 ot 18.11.2019;
ayaUTOpHAs.
KomneroTepHas TEeXHHKA!
KOMIUIEKT MPOEKLIHOHHOTO
obopynoBaHus
(HOYTOYK/KOMIBIOTEP, TPOEKTOP
(B TOM uHcle TEPEeHOCHOH),
NPOEKLMOHHBIH KpaH/10CKa).
[TpakTrueckre | YuebHas Me6enb ayauTOpHasn ¢ | OnepauuoHHas CHCTEMA
3aHATHA, ayauTopus Uit konudecTBoM pabounx mect B | Windows, oducHbli
KoHcynbsTauy | MpoBeAeHHs COOTBETCTBMM ¢ KkonuyecTBoM | nakeT Microsoft Office,
H, NPaKTHYECKHX cTymento,  paGouee  Mecto | lorosop Ne 43-12/1712-
Texymmii 3aHATHH, npenoaaeates, nocka | 2019 ot 18.11.2019;
KOHTpOJIb, KOHCYJIbTaLIWH, ayIuTOpHas (WM MPOEKUHOHHBbIA | CHcTeMbl
MPOMEXKYTOUH | TEKYLLErO 3KpaH). aBTOMAaTH3UPOBAHHOTO
ag aTTECTALMA | KOHTPOJIA U IMepcoHalbHblE KOMITBIOTEpPDI, | NPOEKTHPOBAHHSA
MPOMEKyTOYHOH nepudepuiinbie  yctpoiictea B | Autodesk AutoCAD,
aTTeCTalluH cOCTaBe KJIABHATYpbl, MBbIILUH, | CHCTEMa
MOHUTOpA no KOMMYECTBY | aBTOMATH3MPOBAHHOTO
oby4atoLHxcs NPOEKTHPOBAHHSA
Autodesk Inventor,
NpOrpaMMHOE

obecnieuenus ans 3D-
MOJIETHPOBAHHA H
aHuMauuu Autodesk 3ds
Max, THLIeH3Us 015
yueOHBIX 3aBeIEHHH,
Hororop
#110000926092, Mar-
22-2015 Building
Design Suite Ultimate
Bepcuu 2018, 2017,
2016, 2015. 125
pa6.mect, 6eccpouHas;
Cucrema
4BTOMATH3HPOBAHHOIO
MPOEKTUPOBaHHs
KOMIIAC-3D,
JInueH3uoHHoe
cornauienune Ne YII-14-
00106 ot 06.05.2014.

Camocrostens | [Tomemenus A MeGenb ayAuTOpHAA. OnepalTHORHAR cieTena

Has pabota camocroaTenbHol | KommeroTepHas TEXHUKA: | yarindows oHCHBIH

CTY/IEHTOB paboTsl NepCOHaIbHBIE KOMIBIOTEPEL, | 1o ket Mié:rosoft Office

o6yuatoLmxcs nepudepuiitbie  YCTPOHCTBA B | 1o op o No 43-12/ 1712-

cocTaBe  KIaBMATypbl,  MBIUH, | 5419 (718 112019;
MOHHTOpA, YCTPOMCTEA | 111 oBop Ha
MOJKIIOUeHus K ceTd HHTepHerT, NpefoCTaBIeHHe
nocTyn B SMEKTPOHAYIO | 1o ¢crosHHOrO A0CTYNA K
MH(pOpMaLIHOHHO- cetd Hurepuet ot
obpasosarenbiyto cpeny HTH | 305 5010 N 800037
(¢puamana) Yp@Y — -
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