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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Ilenp AUCHMUIIMHBI: HAYYUTh CTYAEHTOB MCIOJb30BaTh METOAUKH MU AJITOPUTMBI
TeOMETPUYECKOT0 MOJICIIMPOBAHUS JIJIsl pEILICHHs 3a/1a4 B KOMITbIOTEPHOH rpaduke.

1.2. 3agauy AUCHUILIUHBI

1. OCHOBHBIMHU 3aJlayaMU SIBJISIOTCS: 00yYeHUE CTYJEHTOB MPUMEHEHHIO METOJOB OTOOpaXeHuUs
rpagudeckoil mHGpoOpManud B JBYMEPHOM U TPEXMEPHOM MPOCTPAHCTBE, MPOTpaMMHUpPOBAHUE
aJrOPUTMOB KOMIBIOTEPHOUN TpaduKU, U3yUyeHHE CIIOCOOOB MOCTPOCHUS MPOTpaMM C CHCTEMaMHU
BU3YaJN3alluH, U3yYEHHUE CYIIECTBYIOLUIUX CIOCOOOB r€OMETPHUUECKOI0 MOIETUPOBAHUSI.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monayns mucuurinHa: Moayiabs HanpaBiaeHHOCTH (poduiist) (major).

HNunexe nuctumaunel: b1.0.05.09.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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VK-6. Criocoben
YIPAaBISATH CBOMM
BpPEMEHEM, BBICTPanBaTh
U pean30BbIBATH
TPACKTOPUIO
CaMOpa3BUTHS Ha OCHOBE
MIPUHIIATIOB
00pa3zoBaHus B TEUCHUE
BCEH JKU3HU

VYK-6.1. 3HaeT ocHOBHbIE
[PUEMBI ¥ IPHUHIIATIBI

3P PEKTUBHOTO YIIPaBICHUS
COOCTBEHHBIM BPEMEHEM,
OCHOBHBIE METOJTUKU
CaMOKOHTPOJIS, CAMOPa3BUTHS
¥ CaMOOOYYCHUST; IPUHIIHUITBI
HENPEePBIBHOTO 00pa3oBaHUs /
NPUHIHITE 00pa30BaHUs B
TEUECHHE BCEU KU3HU

0 CBOUX pecypcax U ux Ipenenax, s
YCIICHIHOI'O BBIIIOJIHCHUA 3aJaHUA
MOJICIIUPOBAHUS 0OBEKTOB

VK-6.2. YmeeT a3 dekTrBHO
IUTAHUPOBATh U
KOHTPOJIUPOBATH COOCTBEHHOE
BpEMSi, UCTIOJIb30BATh
COBpPEMEHHbIE METO/IbI U
(G pOBbIE HHCTPYMEHTHI
TaliM-MeHeLKMEHTA UTA
MOBBILICHUS JIMYHOMN

3¢ (PEeKTUBHOCTH B MpoIIecce
00yueHus u
podeCCHOHATIBEHOTO
pa3BUTHUSA

pealn30BbIBaTh HAMEUEHHBIE LIETH
JESTEIbHOCTH C yUYE€TOM YCJIOBUN pabOThHI U
OTpaHHYEHUH MOCTAaBICHHOI'O TEXHUYECKOTO
3a/laHus

VK-6.3. Bnageet HaBbIKaMH
CaMOJIUAarHOCTHKHU U
peduexcun s
KOPPEKTUPOBKHU TPACKTOPUU
CaMOpPa3BUTHS U TIOBBIIIICHHS
3¢ (HEeKTUBHOCTH TOCTHKEHUS
MOCTaBIIEHHBIX TIepe]] OO0
LeJIel U 3a7a4; IOHUMAET
3HAYUMOCTh 00pa30BaHUs B
TEUCHHE BCEH JKM3HU

HaBBIKOM COCTAaBJICHHUS I1JIaHA I10
BBIITIOJIHCHUIO ITPOCKTA

OobmenpodeccuoHaNbHbIE KOMIIETEHIIMU
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OIIK-9. Cnocob6en OIIK-9.1. 3naer knaccupukanuto u cocraB CAIIP, nx

OCBaMBaTh METOJUKH KJIaccu(UKaIuio Ha3HA4YCHHWE U MECTO B IIPOEKTHOM LIUKJIE
HCIIOJIB30BaHUs IIPOTrPaMMHBIX CPEACTB U IIPEANPUATHI; OCHOBHBIE BUJIbI COBPEMEHHBIX
[IPOTPAMMHBIX CPEICTB |BO3MOXXHOCTH UX CAIIP; Teoputo reoMeTpUUECKOIro

JUISL peLLEeHUs IIPUMEHEHUS JUIsl PELLICHUs MOJEIIMPOBAHUS; AITOPUTMBI

IIPAaKTUYECKUX 3a/1a4 IIPaKTUYECKUX 3a/1a4 KOMITBIOTEPHOH rpa)vKu U IpeICTaBICHUS

F€OMETPUYECKUX MOJIECIICH;

OIIK-9.2. YMeeT HaXOAUTh M | BBITIOJIHATH aHAIM3 C IETbI0 BRIOOpA
aHaJM3UPOBATh TEXHUUECKYI0 |HanbOosee moaxoaamx CAIIP mis pemenus

JIOKYMEHTAIUIO T10 MIPUKIJIAIHBIX 3a]1a4; 00ecreynBaTh MPUHIUI
HCIIOJIb30BaHUIO «CKBO3HOTO MPOEKTUPOBAHUS C
MPOTPaMMHOTO CpPEJICTBA, ucnoib3oBanneM paznuuHbix CAIIP u cuctem
UCIIOJIB3YET MPOTrpaMMHbIE yIpaBlieHUs] HH)KEHEPHBIMU JTaHHBIMU;

CpEe/CTBA /ISl PEIICHHUS
KOHKPETHOM 3a7a4un

OIIK-9.3. Bnaneer COBPEMEHHBIMH ITOAX0/IaMU U TEXHOJIOTUAMU
METOAMKAMHU UCIIOIb30BAaHUS | Pa3pabOTKH CIOXKHBIX MIPOTPAMMHBIX
IIPOrPaMMHOTO CPEZACTBA B KOMILJIEKCOB; TPOrPaMMHBIMH U

COOTBETCTBYIOIIIEM BHUJIE I  |alllapaTHBIMU CPEICTBAMU AJIS CO3/IaHUs
peleHust KOHKpeTHo 3afaun | npukiaaanbix CAIIP; HaBbikamu
MCII0JIb30BaHUs HECKOJIBKMX COBPEMEHHBIX
CAIIP.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAM YU4SOHOM eI TeIbHOCTH

Bcero |Cemectpsl

Bunpl yueOHoM aesTenbHOCTH
4acoB |7 ceMecTp

KonTakTHas aynuTtopHas padora o0y4yaoumuxcs ¢ npenogaparesieM, Bcero 72 72
JIeKIIMOHHEBIE 3aHATUS 36 36
JlaGopaTopHble 3aHATUS 36 36
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCcsl, B T.4. KOHTAKTHasA 108 108
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBartejeM, BCero
[ToaroroBka k 3auery 40 40
IToaroroBka K TECTUPOBAHUIO 28 28
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 24 24
Harmmcanne otyeta nmo nabopaTopHoit pabote 16 16
O0mas TpyaoeMKoCTh (B 4acax) 180 180
OO0mas TpyaoeMKocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITUCIHUIUIMHBI O pa3jenaM (TeMaM) M BHJaM y4eOHOH JesATeIbHOCTH NMPHUBEICHA B
tabymue 5.1.
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Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

HasBanus paznenos (Tem) Jlex. | JIa6. | Cawm. Bcer(%;aCOB dopMupyemsbie
JUCLIMTUTUHBI 3aH., 4| pab. | pab.,u KOMIIETCHIIUU
HK3aMEHa)
7 cemecTp
1 IIporpammHoOe 1 anropurMuueckoe |16 12 54 82 YK-6, OIIK-9
o0ecrieyeHre reoMeTPHUUECKOro
MOJEJIUPOBAHUSA
2 [IpumeHeHre reOMETPUUECKOT0 20 24 54 98 YK-6, OIIK-9
mozenupoBanus B [10
Hroro 3a cemectp|36 36 108 180
Hroro |36 36 108 180

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.

Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIHUILIMHBEI (B T.4. IO JICKIUSIM)

HasBauus pasziesos Cozepranue pas/enos (Tem) iﬁgggﬁggﬁg: dopmupyemble
(Tem) AMCUMITITUHBI JTUCIUIUTAHBI (B T.4. IO JIEKIUIM) —— KOMIIETEHIINHN
7 cemecTp
1 ITporpamMmmHoe 1 bubnnorexn reoMeTpuIecKoro 4 YK-6, OIIK-9
AITOPUTMHUYECKOE MO/IETTUPOBAHUS
obecrieyenune I'paduueckue GunbTpeI 4 VK-6, OIIK-9
TCOMETPHHCCKOro BapuanuoHHOE MOJIEIMPOBAHHKE, 4 VK-6, OIIK-9
MOACTPOBAHIA r€OMETPUYECKHE PEIATETH
CrutaiiHbl M KpUBBIE B 4 YK-6, OIIK-9
reOMETPUYECKOM MOJICITUPOBAHUH
Hroro 16
2 IlpumeneHnue Henu u 3a1aun MamimHHOM rpaduku 4 YK-6, OIIK-9
FeOMETPUIECKOTO Mecro CAIIP B coBpeMeHHOM 4 YK-6, OIIK-9
mozenupoBanust B IIO | npompimiennoctu
ABTOMaTH3a1M IPOEKTHOM 4 YK-6, OIIK-9
JeSITeIbHOCTH
Opranuzanus CAITP 4 YK-6, OIIK-9
Buael reomeTprueckoro 4 VK-6, OIIK-9
MO/IETTUPOBAHUS
Hroro 20
Hroro 3a cemectp 36
Hroro 36
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue mabopaTopHBIX paboT MpuBeieHO B Tabnuie 5.4.
Tabmuua 5.4 — HaumeHnoBaHue 1a00paTopHBIX paboT
Haspanwus paznenos (tem) | HaumeHoBanue nabopaTopHBIX dopmupyembie
JTUCIUTLTAHBI pabot Tpynoemxocts, ¥ KOMTIETEHITUH
7 cemecTp
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1 [IporpammHuoe u TBeproTenbHOE MOIETUPOBAaHUE B 8 YK-6, OIIK-9
aJNrOPUTMHUYECKOE CAIIP KOMITAC-3D
obecnieueHue OcHoBrbl padotsl B CAITP 4 YK-6, OIIK-9
FCOMETPUICCKOro TBEPAOTEIBHOIO MOACIUPOBAHUS
MOJIETTUPOBAHUS Utoro 12
2 [Ipumenenue Hcnonp3oBanue rpadudeckux 10 YK-6, OIIK-9
r€OMETPUYECKOTO OubIMoTeK ISt pabOTHI C
MozenupoBanus B [10 Tre€OMETPUIECKUMHU MOACIISIMH
ANTOpUTMBI 00pabOTKH 6 YK-6, OIIK-9
n300pakeHU I
dopMaThl XpaHEHUs MOJEIEH 8 YK-6, OIIK-9
Hroro 24
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHO y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.
Tabmuia 5.6 — Busbl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN
Hazsaums pasnenoB | Bumbel camocTosTenbHol | TpymoeMKocTs, | DopMupyeMbie
(Tem) Z[I/ICI?I/IH?H/IHH ’ paboThI > q KOll\j/[He”ngHI/II/I DopMEI KOHTPOIIS
7 cemecTp
1 IIporpammHoe 1 ITogroroska k 3auery 20 YK-6, OIIK-9 3auér
AITOPUTMHUYECKOE ITonroroBka k 14 YK-6, OIIK-9 TectupoBanue
obecnieueHue TECTUPOBAHUIO
TCOMCTPUHICCKOTO IToxroroska K 12 VK-6, OIIK-9 | JlaGoparopHnas
MOZICTUPOBAHMS nabopaTopHoii paboTe, pabora
HaIMCcaHue OT4eTa
Hanucanue otyera 1o 8 VYK-6, OIIK-9 Otuyer no
nabopaTopHoii pabote nabopaToOpHOI
pabote
Uroro 54
2 [Tpumenenue [ToaroroBka K 3adety 20 YK-6, OIIK-9 3auéT
rEeOMETPUICCKOTO IloaroroBka k 14 VYK-6, OIIK-9 TectupoBanue
MOZCIMPOBAHNA B TECTUPOBAHHUIO
1o [MoxroroBka k 12 YK-6, OIIK-9 JlaboparopHas
nabopaTopHO# padoTe, pabota
HaIlKMCaHUe OTYeTa
Hanmcanwne oTyera 1o 8 VK-6, OIIK-9 Otuyet no
nabopaTopHO# paboTe nabopaTopHOH
pabore
Uroro 54
Hroro 3a cemectp 108
Hroro 108

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NIPH U3YUYEHUU TUCUMUIIIMHBI,
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U BU/0B YU4eOHOI 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
3aHSATHN

Bunpl yueOHOI nesTenbHOCTH
dopmupyembie
JIao. Cam. @OopMBI KOHTPOJIS
KOMIIETEHIIUH Jlek. 3aH.
pao. pao.
OIIK-9 + + + 3auér, Jlabopartopnas pabora, TectupoBanue,
Otuer o naboparopHoit paborte
YK-6 + + + 3auér, JlabopaTopHas paborta, TectupoBaHnue,
OtyeT no nabopaTopHOit paboTe

6. PeiiTuHroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannpHble onieHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamibHbIE OLIEHKH

N . | MakcuManbHbIN 6amt
MakcumanbHbIi MakcumanbHbIi
3a mepuog mexxay | Bcero 3a
DOpMBbI KOHTPOJISI 6at Ha 1-yro KT ¢ Oaut 3a nmepuos
2KT u Ha xoHel ceMecTp
Hauana cemectpa | mexay 1KT u 2KT
cemecTpa
7 cemecTp
3auét 0 0 30 30
JlaGopaTtopHnas pabota 8 16 16 40
TectupoBaHnue 0 10 10 20
Otuet no mabopaTopHOM 2 4 4 10
pabote
Hrtoro makcumym 3a 10 30 60 100
nepuo
Hapacraromum ntorom 10 40 100 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/IOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannel Ha ATy TEKyIIero KOHTPOIS Ornenka

>90% oT MakcuMasIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% oT MakcUMabHOI cymMMbl OamioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecuer cymMMBI 0a/UIOB B TPAIUIIMOHHYIO M MEXIYHAPOJIHYIO OLIEHKY MPEACTABIICH B TAOIHUIIE
6.3.
Tabmmia 6.3 — Ilepecder cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)

4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. 'eomeTpuyeckoe MOJETUPOBAHHE B CHCTEMaX aBTOMATHU3MPOBAHHOTO MPOCKTHPOBAHUSA:
Yyebnoe nocobue / A.1O. Ilonskos, C.1O. Jopodees; — kadp. KCYII Tomckuil rocyaapcTBEHHBIN
YHUBEPCUTET CHCTEM YIPaBIEHUS U paguodIeKTpOHUKH (ToMcK). —DIeKTpoH. TeKCTOBBIE AaH. — TOMCK
[6. u.], 2011. — on-line, 193 c¢. — b. u. [DOnexkTpoHHbI pecypc]: — Pexum nocryna:
https://new.kcup.tusur.ru/library/geometricheskoe-modelirovanie-v-sistemah-avtomatizirovannogo-proekt
irovanija-0.

2. I'eomeTpuueckoe MOJEIMPOBAaHUE U KOMITbIOTEpHAs Tpaduka: y4eOHO-METOIUUECKOe ocoome
JUIsL caMOCTOsITeNbHOM paboThl cTyZeHTOB / b. A. byiiMoB; ToMckuii rocyJapcTBEHHbI YHUBEPCUTET
CHCTEM yIPaBJICHUS U PATUOITCKTPOHUKHU. — DIEKTPOH. TEKCTOBBIE J1aH. — Tomck [0. u.], 2011. — on-line,
104 c. — b. 1. [Dnextponnslii pecypc]: — Pexxum noctyma: http://edu.tusur.ru/training/publications/303.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. IMonskos, A.1O. IIporpammupoBanue rpapuku GDI+ u DirectX : CoBpeMeHHBbIE METO/IbI
IPOrpaMMHUPOBaHMsI KOMITbIOTEpHOH rpaduxu: ains nporpammuctos / A. 1O. [Tonsikos, B. A. Bpycenues.
- CIIG. : BXB-Iletepbypr, 2005. - 357[3] c. (Hanuuue B Oubauorexke TYCVYP - 9 5k3.).

2. Iopes B. KomnbrotepHas rpaduka: Yue6Hoe nocodue/ B. H. ITopes. — CII6.: BXB-IlerepOypr,
2005. — 428 c.: un.. (manuuue B oudbnuorexke TYCVYP - 60 3k3.).

3. Jlu. K. OcuoBel CAIIP (CAD/CAM/CAE). — Cub6.:«Ilutep», 2004. — 560c. (Hanuuue B
oubmnoreke TYCYP (nanuuue B oubnuorexke TYCVYP - 22 3k3.).

4. Konowkuna, . E. Komnbiorepnas rpaduka : yueOHUK U npakTukym 1is By3os / U. E.
Konomxkuna, B. A. Cene3nes, C. A. JIMutpoueHko. — 3-e u3f., ucnp. u non. — Mocksa : M3narenbcTBo
Opaiit, 2022. — 233 ¢. — ISBN 978-5-534-12341-8 [DnekTpoHHbIi pecypc|: — Pexum nocryna:
https://urait.ru/bcode/490997.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. 'eoMmeTpuyeckoe MOJENUPOBAHHE B CHCTEMaX aBTOMATU3UPOBAHHOI'O MPOEKTUPOBAHUA:
YuebHo-meToaudeckoe nocodue mo gadoparopueiM padotam / [Tomskos A.1O., lopodees C.1O. — kad.
KCVII Tomckuii rocyaapCcTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U PaguodIeKTpoHUKH (Tomck).
—DJIEKTPOH. TEeKCTOBBIE AaH. — ToMck [0. u.], 2011. — on-line, 10 c. — b. 1. [DnekTpoHHBIH pecypc]: —
Pexuwm gocTymna:
https://new.kcup.tusur.ru/library/geometricheskoe-modelirovanie-v-sistemah-avtomatizirovannogo-proekt
irovanija-2.

2. T'eoMmeTpuyeckoe MOJEIUPOBAHHE B CHUCTEMaX aBTOMATU3UPOBAHHOI'O MPOEKTUPOBAHUA:
YuebHO-MeTOIUUECKOE TTocoOue mo camocrosaTenbHoit padote / Jlopodeer C.1O., lopodeeBa M.A.,
CrpyukoB C.M. — xad. KCVYII Tomckuii Tocy1apCTBEHHBIII YHUBEPCUTET CUCTEM YIpaBICHUS U
paanosnekTpoHuku (ToMck). —DIeKTpoH. TeKCTOBbIe naH. — Tomck [0. u.], 2011. — on-line, 64 c.
[OneKkTpOHHBIH pecypc]: — Pexum gocTymna:
https://new.kcup.tusur.ru/library/geometricheskoe-modelirovanie-v-sistemah-avtomatizirovannogo-proekt

irovanija-1.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAJIbl ISl CAMOCTOSITEIbHON U ayAUTOPHOI pabOThl 00yJaromuxcs
H3 4Yuciia Jiul ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMU 3J0POBbS U HHBAJIMA0B MIPECAOCTABIIAOTCA B (bopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbs U BOCTIPUATHS HHPOPMALINH.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHle U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MatepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

Jlabopatopusi CAIIP: yuebHas aynuTopusi s MPOBEACHUS 3aHITUN MPAKTUUECKOTO THUIIA,
y4yeOHasi ayAuTopust AJIsi IPOBEACHUS 3aHATUM JJaDOPaTOPHOTO THIA, TOMEIIEHUE [ CAMOCTOATEIIbHOM
pabotser; 634034, Tomckast o6macth, T. Tomck, Bepmanna yimna, a. 74, 321 ayn.

Onucanue nMeroLerocss 000pya0BaHus:

- UnTepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- Monwurop 17,0" LG FLATRON L1750SQ SN (10 mt.);

- [Ipoextop LG RD-DX 130;

- [I5BM -"PENTIUM-386"- 7;

- Cucremnsniit 610k Intel Cekeron 2.93CHz KC-1 (2 mr.);

- Cucremusrii 0110k Intel Cekeron 2.93CHz KC-3;

- OKpaH;

- Jlocka mapkepHasi;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- Microsoft Visual Studio 2013 Professional;

- Windows 10 Enterprise;

- KOMITIAC 3DLT V12 SP1;

8.3. MaTepua/ibHO-TeXHHYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
pacmoioKeHHbIE IO aJpecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacth, T. ToMck, yi. KpacHoapwmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;

- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepuabl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 IIporpammHoOe 1 YK-6, OIIK-9 3auér IIepeyens BOnpocoB 11t
AITOPUTMHUYECKOE 0OecrieueHue 3aueTa
FeOMETPHUICCKOTO JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
MOJIETTUPOBAHUS pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
Otuer 1o Tembl m1abopaTopHBIX paboT
nabopaTopHOi
pabote
2 Ilpumenenue YK-6, OIIK-9 3auét ITepeuens BOIIpOCOB 1Jist
F€OMETPUUECKOT0 3aueTa
mozenupoBanus B 110 Jlaboparopnas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Oruer o Temb! mabopaTopHBIX padoT
nabopaTtopHOit
pabore
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kaxkoe u3 ykazannsix [1O sBrsercs kpoccrniaaThopMeHHbIM?
OpenGL
DirectX
OpenGL u DirectX
Hu OpenGL nu DirectX

2. CKOJIBKO OTTEHKOB I[BETa MOXET OTOOpa3uTh MHUKCEeN, eclu (popmar u3o0paxeHus
IpeycMaTpuBaeT Ha XpaHeHne HHPopMaluu 00 OJJHOM MUKcese OUH OanT?
1
2
8
256

3. CKOJIBKO OTTEHKOB I[B€Ta MOXKET OTOOpasuTh MUKCeN, ecau ¢opMaT HM300pakeHUs
IpeycMaTpuBaeT Ha XpaHeHne HHPopMauu 00 OJJHOM MUKCcese OAUH OuT?
1
2
8
256

4. BpiOepure AUIIHUN TapaMeTp, KOTOPBIA HE COAEPKUT 1BeTOBas Moaens HSV
OTtTreHok
Hacpnmensaocts
SApxocTs
Ceernora

5. Kakomy mBety cootBercTByeT 3Hauenue #000000 B iiBeToBoit monenu RGB
YepHsblii
Ceppiii
benbrii
IIpo3paunslit

6. HazoBure popmart ¢aiinoB He MpUHATIEKAIINN K U300paKEHUSIM
BMP
PNG
SVG
0GG

7. Hazosure nonoxurenbHyto yepty HE nmpucymiyto pactpoBoii rpaguke
[To3BoussieT co3aath a000N PUCYHOK
Pacnipoctpanennocts popmaron
Bricokast ckopocTh 00pabOTKH CIIOKHBIX CIICH
JlerkocTh petakTUpOBAHMS

8. HazoBure nonoxutensuyto uepty HE npucymiyio BekropHoit rpapuke
O0bemM namMsaTu
MacmrabupoBanue 6e3 MoTeph KauyecTBa
JlerkocTh petakTUpOBAHMS
Pacnipoctpanennocts popmaroB

9. Hazosure otpunarensuyto uepty HE npucyuryto pactpoBoii rpadpuke
Bbonboit pazmep ¢aitsioB y mpocTheix H300pakeHui
HeB0o3M0XHOCTH HJ1€aTbHOIO MacIITaOUPOBaHUS
HeB0o3M0XHOCTH BBIBOJIa HA MT€YaTh HAa BEKTOPHBII
CrnoxHocTh (popmaTa JaHHBIX

10. HazoBute otpunarensHyto yepty HE npucyinyto BekTopHoi rpaduke
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

CnoxxHOCTh KOHBEpTAIK (POpMATOB

HepeHntabenbHOCTh ONUCaHUS CIIOKHBIX U MAJIbIX CLEH
CnoxHocTb popmaTa JaHHBIX

HeB03M0XXHOCTH HJ1€aTbHOTO MacCIITaOUPOBaHUS

OuibTp, KOTOPBIH AJIs MONTYUYECHHUS 3HAYEHUs] HOBOT'O MHUKCENa UCIOJIb3yeT JaHHbIE OJHOTO
MUKCesa UCXOIHOTO U300pakeHUsl HAa3bIBACTCH. ..
Toueunslit

MarpuuHblii

[IpocTpaHcTBEHHBIN

CTpouHbIi

JlutHuMi cpeny ToYeuHbIN (GUIBTPOB

SApkoctb

KonTtpact

Penbed

YeTkocTh

JlutHuit cpeny MaTpuvIHBIX GUITBTPOB

Pa3meiTHe

Kontyp

MoHoxpom

VY nanenue mryma

Kaxkoii mapametp paccuutbhiBaeTcst Ha ocHOBe cienyronuii popmynsi? 0,3xRed + 0.59xGreen +
0.11 Blue

Apkoctb

Kontpact

Koaddumment pazmbrtust

Paccuet ructorpamMmmsbl

Peammzanus kakoro ¢uiasTpa npuseneHa Hwke? for(int i=0, t=0; t<3; t++) for(i=0; 1<256; 1++)
BGRTransTable[t][1]=255-1;

NuBepcus uBeToB

Penbed

Y-b uzobpaxkenue

YeTkocTh

HazoBute dopmar cxxatus n300pakeHus C IOTEPSIMHU
JPEG

PNG

TIFF

GIF

HazoBure HecymecTByromuii Tun moaenupoBanus B CAITP
Kapkacnoe monenupoBanue

[ToBepxHOCTHOE MOJEIMPOBAHKE

TBeproTenbHOe MOACTUPOBAHNE

TecTtoBO€ MOJIETUPOBAHKE

HazoBute purypy, He gBsoNytocs rpadhu4eckKuM NPUMUTHBOM
Touka

Otpe3ok

OKpY>KHOCTh

KBanpar

HazoBure onepanuio He BO3MOXKHYIO B 21-MOICIMPOBAHUH
Bpamenue

[Tepeceuenue

Otpaxxenue

BrimaBnuBanue

Hazosure necymectByromuii komnoHeHT CAIIP
[IporpammHuoe obecrieueHne

Meroanyeckoe odecreueHme

NudopmanmonHoe obecrieyeHre

ConpoBosxatolee odecreueHue
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10.
11.
12.
13.
14.
15.
16.

17.

Nk =

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta

. bubnuotexku anmmapatHoit akceneparuu DirectX u OpenGL: cTpykTypa u HazHaueHUe,

0COOEHHOCTH MCITOJIb30BaHUS.

. I'eoMeTpuueckuii HHCTpyYMEHTApUN [JIs aJTOPUTMOB KOMIIBIOTEPHOU rpaduku. BekTopsl.

Matpunsl. Jerepmunantel. CkansipHoe mpousBegeHue. BekTopHOE MNpou3BEACHUE.
Onnoponnbie koopauHathl. [IpeobpazoBanus Ha muockocTu. Peanuzanus GpyHkmuu noBopota u
neperoca. [IpeoOpa3oBaHus B TpeXMEpHOM TpocTpaHcTBe. [lapamienbHas ¥ mepcreKTUBHAS
TIPOCKITHH.

['ucrorpamma sipkoctu. Co3nanue rpaduyeckux GunbTpos. Kogexu.

I'paduueckue 6udbnuoreku B Windows: GDI u GDI+. KonTekct ycrpoiictBa. ['paduueckue
meTo bl kitacca CDC. AnmapaTtHo-3aBucuMast U anmapaTHO-He3aBUCcHUMas rpaduka.

. MeTtoasl onTUMHU3AIMU pacueTa U BhIBOJIa M300pakeHHs Ha SKpaH. J[BoitHas Oydepuzanus u

BUPTYAJIbHBIC 5KPAHBI.

. O630p CAIIP nnsa reomerpuueckoro moaenuposanus: KOMITAC, AutoCAD, SolidWorks,

Corel, PhotoShop, Macromedia Flash.

. O6’beKTHO—OpI/IeHTI/IpOBaHHOG MMporpaMMHupOBaHHUC. Hpe,[[CTaBJ'ICHI/Ie TCOMCTPUYCCKUX 00BEKTOB

Ha C++: HaciaenoBaHUe, BUPTyalbHbIe METOAB U monuMopdusm. Opranuzamus mnpoiecca
pa3paboOTKU CIOXKHBIX MPOrpaMMHBIX cucTeM. O030p CyIIECTBYIOMMUX B 00JIACTH CO3IaHUS
MpPOrpaMM CTaHAAPTOB.

. ITousaTue KY6I/I‘IGCKI/IX CILIAHOB. AHHpOKCI/IMI/IPYIOH_II/Ie YpaBHCHUsS IMPOCTPAHCTBCHHBIX

kpuBbIX: Peprioccona, Ipmuta, besne, B-cnnaiinel, paunoHanbHbele Bbipaxkenus, NURBS.
[lonsATHE NMUHENYATHIX TOBEPXHOCTEW. ANIIPOKCUMHUPYIOLIME YpaBHEHHs ToBepxHOocTer KyHca,
besne, B-crumaitnoB, NURBS.

. lIpencraBinenue cTpykrypsl npoektoB B UML-nuarpammax. dusnyeckue U JOTHYECKUE

CTaTHUYECKHE MOJIETH, BpeMeHHbIe MoieTl. CocoObI MOCTPOSHUS

PactpoBas u BexTopHas rpaduka. ®opmatsl iBetoB RGB, CMYK, HSV. Croco6s1 xpaneHus.
[Tukcens! u crpaiiael. Cxatue rpadudeckoit nunpopmanuu. Dopmatsl XpaHeHUs rpadUIECKUX
¢aiino BMP u EMF.

PexoMenaanuu o npoeKTUPOBAHUIO MOJIb30BaTeNbCKUX UHTEpPeiicoB B CATIP.

CAIIP nns paauodsleKTPOHHBIX YCTPOUCTB — 0030p CYLIECTBYIOIIUX, KiIacCHU(pHUKAILHS,
0COOCHHOCTH MOCTPOEHUSI.

CoBpemennsie TeHaeHuuu B pazpabotke [10. Ocobennoctu minatdopmel NET Framework u
361K CH.

Co3nanue MyJIbTUMEIMNUHBIX puiokeHuid. ['uneprekct. ['unepmenua. Bocnpoussenenue 3syka
u Buseo. opmaTel XpaHeHUs 3ByKa U BUIEO.

TumnoBkie aIrOpUTMBI 00PAOOTKHU pacTPOBOM rpaduKy.

Ynanenue HEBUAUMBIX JIMHUNA U MOBEpxXHOCTe. OTceyeHUEe HEIUIEBBIX I'paHeil. Merton
UIaBaIOIIEero ropuzoHTa. Meroa z-0ydepa. ANTOpUTMBI yiopsiiounBanusi. MeTo1 TOCTPOYHOTO
CKaHUPOBAHMS.

Lenu u 3agaun MamuHHOK rpaduku. Beenenue nouaruit CAIIP. BusyansHoe reoMmerpuueckoe

9.1.3. TembI J1a00paTOPHBIX PadoT

TBepnorensHoe moaenuposanue B CAIIP KOMITAC-3D

OcHoBssl padotsl B CAIIP TBepaOTENBHOTO MOIETMPOBAHUS

Hcnonp3oBanue rpadudecknx OMOIMOTEK 1St pabOTHI C TEOMETPUIECKUMHU MOJIECTISIMHU
AnropuT™MbI 00pabOTKH H300paKeHUH

@opMaTbl XpaHEHUsT MOJEIIEH

9.2. MeToan4yeckne peKOMeH AU

VyeOHbIH MaTCepual MU3jaracrcsa B (bopMe, Hpennonarafomeﬁ CaMOCTOATCIBbHOC MBIIIJICHUC
CTYACHTOB, CaMOO6pa3OBaHI/IC. HpI/I 9TOM CaMOCTOATCIIbHAA pa60Ta CTYACHTOB UT'PACT pCIIAOIIYI0 POJIb
B XO0A€ BCCTO yqe6Horo npounecca.

Hauatsp N3Y4YCHUC NUCHUIIIINHBI H606XO,Z[I/IMO CO 3HAaKOMCTBaA C pa6oq6171 nporpaMMoﬁ, CIIMCKOM
y‘le6H0-MCTOI[I/I‘leCKOFO H IIpOrpaMMHOTIO obecneuenus. CaMoCTOsITEIbHAS pa60Ta CTYACHTA BKJIKOYACT
pa60Ty C y‘le6HbIMI/I MaTcpuaiaMi, BBIIIOJHCHHUC KOHTPOJIbHBIX Mep0HpI/I${TI/II71, npeaAyCMOTPECHHBIX
y‘Ie6HBIM IIJIaHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOZS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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