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7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DKk3aMeH: 7 cemecTp

Tomck 2018

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

CornacoBaHa Ha noptane Ne 41571



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
mpotokost Ne 12 or « 22 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnemuanbHOCTH) 09.03.01 HWHopmaTka W BBIYUCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
12.01.2016 roma, paccmoTpeHa u onodpena Ha 3acemanuu kadeapslr KCYIT «  » 20
rojyia, mpoToKoi Ne

Pa3zpaboTunku:
Honent KCYII H. 0. XabuOynmna
accucteHT KCVYII E. C. Myp3un

3aBeayromumii odecreunBaronieii kad.
KCVYII 1O. A. llypeirun

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®BC JI. A. KoznoBa
3aBenyromnuii BeITycKaroIen kag.

KCVII 1O. A. lypeirun
OKCIEPTHI:

IIpodeccop kadenprl kKoMIbrOTEp-
HBIX CUCTEM B YIIPABJICHUHU U IIPOCK-
tupoBanuu (KCVYII) B. M. 3103bK0B

JlouieHT Kadeapbl KOMITBIOTEPHBIX
CHCTEM B YIPaBJICHUU U IIPOEKTHPO-
Banuu (KCVII) B. I1. KoyOuHCcKwmit

CornacosaHa Ha noprane Ne 41571 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llens MUCHUIIITMHBI: HAYYUTh CTYIEHTOB HCIIOJIH30BaTh METOIMKH U aJITOPUTMBI TEOMETPUIECKOTO
MOJICTTMPOBAHHUS JIsI PEIICHHUS 33/1a4 B KOMITbIOTEPHOU Tpaduke.

1.2. 3agaun IMCHMIIINHBI
—  OCHOBHBIMHM 33Jla4aMH SIBJIIOTCS: O0ydEHUE CTYJICHTOB MMPUMEHEHUIO METO/IOB OTOOPaKEHHS
rpadudeckoil HHGOPMAIIMK B JBYMEPHOM U TPEXMEPHOM IPOCTPAHCTBE, NMPOTPAMMHUPOBAHUE AJITOPHUT-
MOB KOMIIBIOTEPHOU I'paduKu, U3ydeHHEe CIIOCOO0B TIOCTPOCHHSI IPOTPAMM C CHCTEMaMH BU3yalH3allnH,
M3Y4YCHHUE CYIIECTBYIONIUX CIIOCOOOB T€OMETPHUIECKOTO MOICITUPOBAHHUS.

2. Mecto mucuunimebl B ctpykrype OIIOII
Jucuunnuna «['eomerpuueckoe moaenuposanue» (b1.B.JIB.3.1) otHocurcs k 010ky 1 (BapuaTus-
Hasl 4acTh).
[TpenmecTBYIOMMUMHI TUCIHUILTMHAMY, (OPMUPYIOIIMMHU HaYaJbHBIC 3HAHUS, SBISIOTCS: HXeHep-
Has rpa¢uka, KommeiorepHas rpaduka, OObeKTHO-OpUEHTHPOBAHHOE MporpamMmupoBaHue, [Iporpam-
MHUpPOBaHHUE.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-2 CriocoOHOCTh OCBaMBaTh METOJUKHU MCIOJIB30BaHUS MPOTPAMMHBIX CPEICTB AJIS pe-
LICHUS IPAKTUYECKUX 3a]1a4.;

— IIK-1 CnocoOHocTh pa3pabaTbiBaTh MOJEIN KOMIIOHEHTOB UH(POPMALIMOHHBIX CUCTEM, BKIIIO-
yas MoJiesi 0a3 JaHHBIX U MOJIETT UHTEP(HENHCOB «UEIOBEK — HJIEKTPOHHO-BBIUNCIIUTENIbHAS MALTMHAY.;

— IIK-2 CnocoGHocTh pa3pabarhiBaTh KOMIIOHEHTHI allapaTHO-IPOrPaMMHBIX KOMILJIEKCOB U
0a3 1aHHBIX, UCIIOJIb3Ysl COBPEMEHHbIE HHCTPYMEHTAJIBHBIE CPEJICTBA U TEXHOJIOIMH ITPOrPAMMHUPOBAHUSL.;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJaIOMIUNACS T0JIKEH:

— 3HaTh kinaccudukanuio u coctaB CAIIP, nx Ha3HaueHUE W MECTO B MPOEKTHOM ITUKJIE TPE/I-
IPUATHN; OCHOBHBIE BUbI cOBpeMeHHBIX CAIIP; Teoprto reoMeTpruecKoro MoIEIMpOBaHMsl; aITOPUTMBbI
KOMITBIOTEPHON Tpa@UKU U MPEACTABICHUS F€OMETPUUYECKUX MOJIENel; mpoOaeMbl MPAKTUYECKOTO BHE-
npenns CAIIP Ha IpOEKTHBIX NPEANpUATHSX.

— yYMeThb BBINOJHATH aHANU3 C Ienblo BeIOOpa HambOonee moaxomsmmx CAIIP mns pemenws
MPUKIATHBIX 3a7]a4; 00eCreunBaTh MPUHIUI «CKBO3HOTO MPOEKTUPOBAHUS) C HUCIOJIB30BAaHUEM pasiny-
HbIX CAIIP u cucteMm ynpaBieHUs] HHKCHEPHBIMH TaHHBIMU; TIPOSKTUPOBATh U pa3padaThiBaTh MPUIIOKE-
HUSI, TTO3BOJISIONINE PACIIUPATH (QYHKIIMOHAIBHBIC BO3MOXKHOCTH cymecTBytomux CAIIP, agantupoBath
cymectyromue CAIIP noa HyXbl IPeIIPUSITHN.

— BJaJeTh COBPEMEHHBIMH MOAXOAAMU U TEXHOJOTUSMHU Pa3pabOTKU CIOXKHBIX MPOTPAMMHBIX
KOMIIJIEKCOB; ITPOTrPAaMMHBIMH U allapaTHBIMU CpeACTBaMHU AJis co3naHus npukiagnsix CAIIP; HaBbika-
MH HCTI0JIb30BaHUSI HECKOIBKUX coBpeMeHHbIX CAIIP.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 60 60
Jlexknuu 20 20
[IpakTuueckue 3aHATHS 20 20
JlaGopaTtopHbIe pabOThI 20 20
CamocTosiTenbHas paboTa (Bcero) 48 48
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 10 10
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[ToaroroBka k 1a00paTopHBIM paboTam 10 10
[TpopaboTka IEeKIMOHHOTO MaTepralia 12 12
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 16 16
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 144 144
3aueTHnie EanHAIIEI 4.0 4.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

N (&)
= o o 2 g 3 E
: o o S O = =
> B9 ¢ | 5z 25
HazBanus pa3aenoB TUCHUIUIUHBI i ® o, o, o © & E
= = S s g O ==
= S | g3 g2
= © g =
7 cemecTp
1 IIporpaMMHOE U aJITOPUTMHUYECKOE 8 10 6 22 46 |OIIK-2, [1IK-1,
o0ecrevyeHrne TeOMEeTPUIECKOro MO - [TK-2
poBaHMUs
2 IIppuMeHeHne TEOMETPUIECKOTO MOJIE- 12 10 14 26 62 | OIIK-2, IIK-1,
aupoBanus B 110 [K-2
Hroro 3a cemectp 20 20 20 48 108
Uroro 20 20 20 48 108
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
ConepxaHue pa3aesnoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCLUILIMH (110 JIEKIHSIM)
3 z S
3 = =
& = 5
Ha3zBanus paznenos Copeprkanue pa3aesoB TUCHUATITAHBI (110 JICKITUSIM) zF &5
o E
59 2 =
a o g
= S
7 cemecTp
1 IIporpamMmmMHoOE 1 bubmmoTexu reoMeTpuuecKoro MoAEIMPOBAHUS 2 OIIK-2,
aJTOPUTMHUYECKOE Ry v—_—— [1K-2
obecrieyeHue
TeOMETPHYECKOrO BapuaunonHoe MoJienupoBaHue, FEOMETPUUECKHUE Pe- 2
MOJEIMPOBAHUS maTejin
CrnaiiHbl ¥ KpUBBIE B TEOMETPUUYECKOM MOJEIUPOBA- 2
HUU
Hroro 8
2 Ilpumenenue Lenu 1 3a1auu MaIIMHHON TpadUKu 2 OIIK-2,
TCOMCTPUICCKOTO Mecto CAIIP B COBpeMEHHOM MPOMBIILIEHHOCTH 2 IIK-2
Mozenuposanus B [10
ABTOMaTHU3aIUs TPOCKTHOM J1€ATEIbHOCTH 2
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Opranuzanus CAIIP

Bupl reoMeTprueckoro MoJIeIMpoBaHUs

0630p CAIIP

HUroro

12

Hroro 3a cemectp

20

5.3. Paznenbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)

U 00ecreuynBaeMbIMU (HOCJIeIlleIIII/IMI/I) AUCHUIIIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (TTPEABIAYIIUMA) H
obecrnieunBaeMbIMU (TTOCJIETYIONIUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3gensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanmenoBanme JUCHUITIINH

Ne paznenoB nanHoi

JAUCHUIUIWHEBI, JJIS1 KOTOPBIX

HEOOX0IMMO U3y4YEeHHE
o0ecreynBaoIuX 1

o0ecreYnBaeMbIX JUCIUITIINH

1 2

[IpenmecTByronye AMCUUIUINHBI
1 Unxenepnas rpaduxa +
2 KomrmbroTepHast rpaduka +
3 OOBEKTHO-OPHEHTHPOBAHHOE MTPOrPAMMHPOBAHHUE +
4 [IporpaMmmupoBaHue +

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, (OPMHUPYEMBIX MPH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU WM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIUHBI, U BUOB 3aHS -

TN

Bunwl 3austuit

Jlek.

DopMbI KOHTPOJISI

% Kommerenmmu

o

+ | IIpak. 3aH.

+ | JIa6. pab.

+ | Cam. pao.

Ok3aMeH, 3alIuTa 0T4YeTa,
OtyeT no nabopaTopHoii pa-
6ote, Tect, OTYeT Mo Mpak-
TUYECKOMY 3aHSTHIO

ITK-1

Ot4er no 1aboparopHoii pa-
oore, Tect, OTueT mo mpaxk-
TUYECKOMY 3aHSTHUIO

I1K-2

Kontpomasnas pabora, Jk3a-
McH, 3amura otdera, OT4eT
1o J1abopaTtopHoi padoTe,
Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYII.
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

3 3 £
3 s 5
2 > 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
o E
= 2 =
a e g
= S}
7 cemecTp
1 IIporpamMmmHoOe 1 TepnorensHoe moaenupoanue B CAIIP KOMITAC- 6 OIIK-2,
AJITOPUTMHUYECKOE 3D IK-1
oOecrieueHue Wroro 6
TreOMETPUYECKOTO
MOJICTTUPOBAHHUS
2 IlpumeHenune Hanucanue npunoxenus Ha 6aze CAIIP KOMITAC- 8 OIIK-2,
T€OMETPUYECKOTO 3D IK-1
Mozenuposanys B 110 Hcnonp3oBanue rpaguaeckux OMOIHMOTEK A1t pabOTHI 6
C TEOMETPUUECKIUMH MOJACTISIMU
Hroro 14
Hroro 3a cemectp 20
8. [IpakTHYecKkue 3aHATHSA (CEMHUHAPBHI)
HanMeHnoBan#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
3 z S
3 = 5
5 g > 5
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) zF &5
o E
X 2 3
a e g
= S
7 cemecTp
1 IIporpammuoOe u TeepnotensHoe MoaenupoBanue B CAIIP KOMITIAC- 10 | OIIK-2,
AJITOPUTMHYECKOE 3D IK-1
obecrieyeHue Vitoro 10
reOMETPUYECKOrO
MOJEIUPOBaHUS
2 IIpumenenue Hanucanue npunoxenus Ha 6aze CAIIP KOMITAC- 10 | OIIK-2,
T€OMETPUYECKOTO 3D IIK-1, ITK-
MozaenupoBanus B [10 Hroro 10 2
Hroro 3a cemectp 20

9. CamocrosiTesqibHasi paboTa

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH PEICTaBICHbI B

Tabmuue 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
g 5 =
Bunsl camocTosiTennbHON = > O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 &2
Y e 2
= S}
7 cemecTp
1 IIporpamMmmHoe 1 [ToaroroBka k mpakTuue- 6 |OIIK-2, |KontponsHas pabota, OT-
QITOPUTMHUYECKOE CKUM 3aHATHUSAM, CEMUHA- IK-1, YeT 10 JIabopaTopHOil pa-
obecrieueHune pam ITK-2 6ote, OTYeT 1Mo MpaKTUye-
TreOMETPUYECKOTO TIpopaBoTka TEKIHOHHOTO 6 CKOMY 3aHsTHIO, TecT, k-
MOJICTTUPOBAHHUS MaTepuaa 3aMeH
[ToaroroBka k 1aboparop- 6
HBIM paboTam
OdopmieHre OTYETOB IO 4
J1abopaTOpHBIM paboTam
Hroro 22
2 IlpumeHnenune IToaroroBka K mpaxkTuye- 10 |OIIK-2, |3amura otuera, OTYET 1O
TEOMETPUIECKOTO CKHM 3aHSATHSAM, CEMHUHA- IK-1, nmabopaTtopHoii pabote, OT-
Mozenuposanus B [10 pam [1K-2 YeT 10 MPAKTUYECKOMY 3a-
HaTHto, Tect, Dk3aMeH
[IpopaboTka TeKIHOHHOTO 6 t0, Tecr, Jxsame
Matepuana
[ToaroroBka k 1aboparop- 4
HBIM paboTam
OdopmieHre 0TYETOB 10 6
JabopaToOpHBIM paboTam
Hroro 26
Hroro 3a cemectp 48
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 84
10. KypcoBoii npoekTt / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYaIOIIUXCS

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeSATEIbHOCTH Mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amura oTUeTa 10 10 10 30
Kontponphas paborta 10 10
Otuet no nabopaTopHOii 10 10 10 30
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pabore

Hroro makcumyM 3a nepu- 20 20 30 70
on

OK3aMeH 30
Hapacraromumm urorom 20 40 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaljIOB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B Ta0IHLe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl 6aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Wrorosas cymma 6aiisos,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENBHO)

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa

1. Teomerpumueckoe MOJEIMPOBAHME B CHUCTEMaX AaBTOMATU3MPOBAHHOIO IPOEKTUPOBAHUS
[DnexTponHBIN pecypc] [DnekTponHbIit pecypc]: Yuedbnoe mocodue / A.1O. Tomskos, C.1O. lopodees; —
kap. KCVYII Tomckuii TOCYTapCTBEHHBIH YHUBEPCHUTET CHCTEM YIPABICHUS U PATHOICKTPOHHUKH
(Tomck). —DnexTpoH. TekcToBbIe AaH. — Tomck [0. u.], 2011. — on-line, 193 c. — b. 1. - Pexxum gocrtyna:
http://www kcup.tusur.ru/methodics/methodic71.zip (nara obpamenus: 31.07.2018).

2. Teomerpuyeckoe MOJICTHMPOBAHNUE W KOMITbIOTEpPHAS Tpaduka [DIeKTpOHHBIN pecypc] [Dnek-
TPOHHBIH pecypc]: y4eOHO-METOIMYEcKoe MOCOOHe ISl CaMOCTOSTENbHON paboThl cTyneHToB / B. A.
ByiimoB; ToMckuii TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YMPABJICHUSA U PATUOIIEKTPOHUKHU. — DJEK-
TPOH. TEKCTOBbIe maH. — Tomck [6. m.], 2011. — on-line, 104 c. — b. m. - Pexum noctyna:
http://edu.tusur.ru/training/publications/303 (nata obpamenus: 31.07.2018).

3. UWmkeHepHas M KOMIBIOTepHas rpaduka [DIeKTpOHHBIA pecypc] [DneKTpoHHBIN pecypc:
yueOnuk / FO. H. XXykoB; ToMckuii TOCYIapCTBEHHBIH YHHUBEPCHUTET CUCTEM YIPABJICHHS W PaIu0dJIeK-
tponuku (ToMck). —DnekTpoH. TekcroBbie naH. — Tomck [0. u.], 2010. — on-line, 177 c. — b. 1. - Pexxum
noctyma: http://edu.tusur.ru/training/publications/757 (nara obpamenus: 31.07.2018).
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. TlomsxoB A., bpycenner B. IIporpammupoBanue rpaduku: GDI+ u DirectX — CII6.: BHYV,
2005. — 357c. (manuuue B 6udbmoreke TYCVYP - 9 3k3.)

2. Tloper B. Kommnerotepnas rpaduka: Yuednoe nmocodue/ B. H. ITopes. — CII6.: BXB-Iletep-
Oypr, 2005. — 428 c.: ui.. (Hannuue B 6nbimorexke TYCVYP - 60 3k3.)

3. JIn. K. OcuoBer CAITP (CAD/CAM/CAE). — Cub.:«ITutep», 2004. — 560c. (Hanmuuue B OM0-
muoteke TYCVYP - 22 7k3.)

4. Karamor CAIIP. IIporpammsl 1 nipousBoautenu. 2014-2015 / Jlateimes I1.H. - M. [DnexkTpoH-
Heii  pecypc]: COJIOH-IIp., 2014. - 694 c. OCBb Znanium - Pexum pocryna:
http://znanium.com/bookread2.php?book=872561 (nara obpamenus: 31.07.2018).

5. TsepmorenbHoe wMonenupoBanue aeraned B CAD-cuctemax [DnekTpoHHBIM pecypcl:
AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo./ bonbmakos B.I1., Bouko A.JI., JIsuek FO.T. —
Cankr-IlerepOypr IMutep 2015 r— 480 c¢. — Dnexrponnoe uznanue. — IBC ibooks - Pexum nocryna:
https://ibooks.ru/reading.php?productid=342317&search_string=%D0%B3%D0%B5%D0%BE
%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE
%D0%B5 (nata obpamenus: 31.07.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MO0CO0Uus

1. Teomerpudeckoe MOJCIMPOBAHHE B CHUCTEMaX AaBTOMATU3MPOBAHHOTO MPOCKTUPOBAHUS
[DnexkTpoHHBIN pecypc] [DnaekTpoHHBIN pecypc]: YueOHO-MeTomuYeckoe mocodue mo J1abopaTopHbIM pa-
6otam / IomsixkoB A 1O., [lopodees C.1O. — kad. KCYII Tomckuii rocyjapcTBEeHHBI YHUBEPCUTET CUCTEM
YIpaBJICHUS U PaarodIeKTPOHUKH (TOMCK). —DJIeKTpOH. TeKCTOBBIC 1aH. — Tomck [0. u.], 2011. — on-line,
10 c. — b. . - Pexxum pocryma: http://www.kcup.tusur.ru/methodics/methodic198.zip (nata oGpamieHus:
31.07.2018).

2. Teomerpuveckoe MOJACIHPOBAHHE B CHCTEMaxX AaBTOMATU3MPOBAHHOTO MPOCKTUPOBAHUS
[DnekTpoHHBIN pecypc] [DneKTpoHHBIN pecypc]: Y4eOHO-METOIMYECKOe MOCOOUE M0 CaMOCTOATEIBLHOMN
pabote / lopodeen C.1O., Hopodeera M.A., CtpyukoB C.M. — xad. KCYII Tomckuii rocynapcTBEeHHBII
YHUBEPCUTET CUCTEM YIPABICHUS U PATUO03IEKTPOHUKU (TOMCK). —INEeKTpOH. TeKCTOBbIE AaH. — TOMCK
[O. u.], 2011. — on-line, 64 C. — b. 1I. - Pexum JOCTYyTIA:
http://www kcup.tusur.ru/methodics/methodic197.zip (nara o6pamenus: 31.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCHIPUATHUS UHPOPMAIIIH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 JI1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI
1. OOpa3oBarenbHbIN MOPTal YHHBEPCUTETA; DJIEKTPOHHBIE HHYOPMAIIMOHHO-CIIPABOYHBIE pe-
cypcsl kadenper KCVYII; anexkTpoHHBIE OMOTMOTEUYHO-CIIPaBOYHBIE CUCTEMBI Znanium u ibooks
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

JlaGopaTopust aIrOpUTMHIECKOTO 00eCTICUeHHUS

yueOHas ayIuTOpHUs JUISI POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JICHUS 3aHATUH TPAKTUYECKOTO THIIA, yaeOHast ayqUTOPHS IS TPOBEACHMSI 3aHATUH JTJaOOPAaTOPHOTO THIIA,
MOMETIIEHHE JIJIS TIPOBEICHHUS TEKYIIETO KOHTPOJISI ¥ IIPOMEKYTOUHOM aTTeCTAINH, TOMEIIEHUE JIJIsl CaMO-
CTOSITEITbHON PabOThI

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, a. 74, 327 ayn.

Ornrcanre UMEIOIIETOCsS 000PYI0BaHHUS:

- UnrepaktuHas nocka SMARTBOARD;

- [IDBM: SWS-1, SWS-2, SWS-3, SWS-4, SWS-5, SWS-6, SWS-7, SWS-8, SWS-9, SWS-10,
SWS-11;

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[IporpammHuoe obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— OpenOffice 4

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne J1JIs J1adopaTopHbIX padoT

JlaGopaTtopust nHOOPMAITMOHHOTO 00ECTICUEHUSI CUCTEM YIIPABICHUS

yueOHasi ayuTOpUs JUIsS POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHas ayIUTOPHS [Tl TIPOBE -
JIEHUS 3aHATHI MPAKTUUYECKOro THUIIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
MOMEIIIEHHUE JUTS TPOBEICHUS TEKYILEro KOHTPOJIS U IPOMEKYTOYHOH aTTecTalluy, IOMELICHUE TSl CaMO-
CTOSITENTEHON PabOThI

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 329 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnerorep WSI (11 mit.);

- Jlocka Genmast;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— OpenOftice 4

JlaGopaTopust 2JIEMEHTOB U yCTPONUCTB CUCTEM aBTOMATHKHU

yueOHas ayIuTOpUs JUIsl POBEICHUS 3aHATUH JICKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JICHUS 3aHATUH TPAKTUYECKOTO THIIA, yaeOHast ayqUTOPHS IS TPOBEACHMSI 3aHATUH JTJa0OPATOPHOTO THUIIA,
MOMEIIEHHE JIJIS TIPOBEICHUS TEKYIIETO KOHTPOJISI ¥ IIPOMEKYTOUHOM aTTECTAIMH, TOMEIEHUE JIJIsl CaMO-
CTOSITEJIbHON PabOThI

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 74, 330 ayx.

Ornrcanre IMEIOIEToCs 000PyI0BaHHUS:

- [Ipoextop LG RD-DX130;
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- CTeH,Z[ JJI1 UCCIICAOBAHU IMTPUBOAOB;
- CTreH 1Sl U3yYEHHUsI M TPOTrpaMMHUPOBaHUs MPOMBIIUIEHHBIX KOHTposuiepoB MOSCAD;
- CTeHn u1st M3y4eHUsl U MPOrpaMMUPOBAHUS MPOMBIIIJIEHHBIX KOHTPOJUIEPOB CHUCTEM YIIPaBIIE-

HUS,

- Crena mist uzydenust ACY 1OpOXKHBIM JIBUJKEHUEM B KOMIUIEKTE;

- Crenn nyist uzydenust ACY HapyKHbIM OCBEIICHHEM B KOMILJIEKTE;

- Crenp nns cucreM 1M /1-perymupoBanus;

- CTeHa AJ1sl U3y4EeHUSI CUCTEM PETYJIMPOBAHMS JAaBJICHUS Ha OCHOBE YIPABISIEMOTO AJIEKTPOIIPH -
BOJA;

- Crenn st m3ydenust CY IBHIKEHUEM Ha OCHOBE MHTEIUICKTYaJIbHOTO JIEKTPOIIPHBO/IA TIEPEMEH-
HOTO TOKa;

- CTeHa AJisl KCTIONTb30BAaHMUS CHCTEM OecriepeOOHHOr0 IeKTPOITUTAHHUS;

- YueOHbIii creny Ha 6a3e norunueckux moayner LOGO;

- Y4eOHbIil cTeH1 Ha 6a3e MPOrpaMMHUPYEMOTo JIOTHIECKOT0 KOHTPOJIIEpa;

- Y4eOHBIN dMEKTPOMEXaHUIECKUI POOOT C KOMITBIOTEPHBIM YIIPABICHUEM U DJIEMEHTAMH TEXHU -
YECKOT0 3pEHHS,

- OxpaH nnrepaktTuBHbll SMARTBOARD;

- KommuiekT cnenuaan3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— OpenOffice 4

Jlaboparopus alrOpUTMHYECKOTO 00ECIICYCHUS

ydeOHas ayUTOpHs 1)1 POBEACHUS 3aHITHH JICKITMOHHOTO TUIIA, yueOHast ayqUuTOPHS IS TPOBE-
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAas ayTUTOPUS JJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
MTOMEIIICHHE JIJIs1 TPOBEICHUS TEKYIIEro KOHTPOJIS M IPOMEXKYTOYHON aTTECTAIlMH, TTIOMEIICHHE JIJIST CaMO-
CTOSITETILHOM paboThI

634034, Tomckas obnactse, . Tomck, Bepmnuna ynuna, n. 74, 327 ayn.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- UnrepaktuBHas nocka SMARTBOARD;

- [IBM: SWS-1, SWS-2, SWS-3, SWS-4, SWS-5, SWS-6, SWS-7, SWS-8, SWS-9, SWS-10,
SWS-11;

- Kommuiekt cienmanusupoBanHoi yueOHON Mebenu;

- Pabouee mecTo npenomaBarens.

ITporpaMMHoO€e obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— OpenOffice 4

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MmeOerb;

- koMnbroTeps! kKinacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:
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- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA

1. Kakoe u3 ykazannbix [10 sBnsieTcst kpoccriarhopMeHHbIM?

OpenGL

DirectX

OpenGL u DirectX

Hu OpenGL nu DirectX

2. CKOJBKO OTTEHKOB I[BETa MOXET OTOOPA3UTh MUKCEN, eciu (popMaT U300pakeHus! MpeaycMar-
puBaeT Ha XpaHeHue nHdopmaiuu 06 OTHOM MUKCETe OJUH OaT?

1

2

8

256

3. CKOJIBKO OTTEHKOB IIBETa MOXET OTOOpa3uTh MUKCEIN, eclu GpopMaT n300pakeHus mpeaycmar-
puBaeT Ha XpaHeHHe HHPpopMaIuu 00 OHOM TTUKCeIe OJTMH OUT?

1

2

8

256

4. BeiOepuTe MUIIHUI TapaMeTp, KOTOPbI He COAEPKUT 1iBeToBast Mozaeiar HSV

OTTEeHOK

Hacpiennocts

SpxocTthb

Caetniota

5. Kakomy nBety coorBetrcTByeT 3HaueHue #000000 B nuBeToBoit monenu RGB

YepHsblit
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Cepplii

benpbrit

IIpo3paunsbrit

6. HazoBute dopmart ¢aiiioB He MprUHAISKAIUA K N300paKEHUSIM

BMP

PNG

SVG

0GG

7. HazoBute nonoxwurenbHyto uepty HE npucymnyto pactpoBoii rpapuke

[To3BossieT co3aatk a000H PUCYHOK

PacnpocTtpanennocTs hopmaron

Bricokas ckopocTbh 00paOOTKHU CIOXKHBIX CIIEH

JlerkocTh penaKTUpPOBAHUS

8. HazoBure nmonoxutenbayto uepty HE mpucyiyro BekropHoii rpaduke

O0beM namsTu

MacmtabupoBanue 63 MoTeph KauecTBa

JlerkocTh penaKTUpOBAHUS

Pacnpoctpanennocts hopMaToB

9. HazoBute otpunarensnyio yepty HE npucymiyio pactpoBoii rpaduke

Bonpmioit pazmep ¢GaiiioB y mpoCcThIX N300paKeHU

HeBo3MOXXHOCTD M1€aIbHOTO MAaCIITAOMPOBAHUS

HeB03MOXHOCTB BBIBOJIAa HA MI€YaTh HA BEKTOPHBIN

CrnoxHOCTh (hopMaTa JaHHBIX

10 .HazoBure otpunarensuyto 4yepty HE npucymryto BekropHoi rpaduke

CH0XHOCTb KOHBEpTAIuH (popMaToB

HepeHntaGenbHOCTh ONMUCaHUs CIOKHBIX U MJIbIX CLEH

CrnoxHOCTh (hopMaTa JaHHBIX

HeBo3M0OKHOCTD H€aIbHOTO MacIITaOUPOBaHUS

11. ®unbTp, KOTOPBIA [UIsl MOITYYEHHUs] 3HAUEHUS HOBOIO IMKCENAa MCIOJIb3YET AAHHBIE OJHOIO
MUKCea UCXOIHOTO N300pa)KeHHsI Ha3bIBAaeTCHl. . .

ToueuHbi

MarpuyHbii

IIpocTpancTBEeHHBIN

CtpouHbIit

12. JInmrHuii cpeay TOYeUHbIH (pUibTpoB

ApkocTh

Kontpact

Penved

YeTkocTh

13. JInmrauii cpear MaTpudIHbIX QUIBTPOB

Pa3mbiTHE

Kontyp

Monoxpom

Vnanenue myma

14. Kakoii mapamMeTp pacCUMTHIBACTCS HA OCHOBE CIIECAYIOMINN (GOPMyIIbI?

0,3xRed + 0.59xGreen + 0.11 Blue

SIpkocth

KonTpacr

Koappumment pasmeitus

Paccuer rucrorpammel

15. Peanu3anus kakoro GpuiabTpa mpuBeeHa HIKE?

for(int i=0, t=0; t<3; t++)

for(i=0; 1<256; i++)

BGRTransTable[t][1]=255-1;
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WHBepcus LBETOB

Penved

Y-b u3obpaxenue

YeTkocTh

16. HazoBute opmar cxxatust n300pakeHUs C IOTEPSIMHU
JPEG

PNG

TIFF

GIF

17. HazoBute HecymecTByromuil Tun Mmoaenupoanus B CAIIP
Kapkacnoe MmozaenupoBanue

[ToBepxHOCTHOE MOAECTUPOBAHUE

TBepaoTenbHOE MOJIETUPOBAHNE

TecToBOE MOAENMpPOBaHUE

18. HazoBure urypy, He SBISIONIYIOCS TpadUIeCKUM TPUMUTHBOM
Touka

OTtpe3ok

OKpYXHOCTh

KBaapar

19. HazoBure onepaiuio He BO3MOXKHYIO B 211-MOJECIMPOBAHUHN
Bpamenue

Ilepeceuenue

OTtpaxenue

BrigasnuBanue

20. HazoBute HecymecTByromuii komrnoneHt CAIIP
[IporpammHuoe obecrieueHne

Mertonuueckoe o0ecrieyeHre

NudopmarnmonHoe obecnievueHme

ComnpoBoxaaroiee odbecrieueHue

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

Teopetnueckas 4acTh:

1. bubnuorexu annapatHoii akceneparuu DirectX nu OpenGL: cTpykTypa u Ha3HaueHHEe, OCOOCH-
HOCTH HCITIOJIb30BaHUSI.

2. 'eomeTpuuecKkuii MHCTPYMEHTApUi Uil aJITOPUTMOB KOMITbIOTepHOU rpaduku. Bekropsl. Mar-
punpsl. Jlerepmunantsl. CkansipHoe npousBeneHue. BektopHoe npoussenenue. OQHOPOAHbIE KOOPIUHA-
Tol. [IpeoOpa3oBanust Ha miuockocTu. Peanuszanus GpyHKIuM noBopota u nepeHoca. [IpeobpaszoBanus B
TpeXMepHOM NpocTpaHcTe. [lapauienbHas U nepcrneKTUBHAS MPOESKIUH.

3. I'mcrorpamma spkoct. Co3zaanue rpadpuyeckux ¢puistpos. Kogeku.

4. I'papuueckue 6mdarorexku B Windows: GDI u GDI+. Konreker ycrpoiictsa. ['paduueckue me-
tozp! kiacca CDC. AnmnapaTHO-3aBHCHMAs M allllapaTHO-HE3aBUCHMas Tpaduka.

5. Metoapl onTUMH3aLUU pacyeTa U BbIBOJA M300pa)keHMsI Ha HKpaH. JBoiHas Oydpepusauus u
BUPTYaJIbHBIE KPaHBI.

6. O630p CAIIP mnsa reomerpuueckoro moxenupoBanus: KOMITIAC, AutoCAD, SolidWorks,
Corel, PhotoShop, Macromedia Flash.

7. OOBEKTHO-OPUEHTHPOBAHHOE MporpammupoBanue. IlpeacraBienne reoMeTpuuecKuX 0ObEKTOB
Ha C++: HacienoBaHue, BUPTyallbHble METO/bl U noiauMop¢pusM. OpraHuzanus mnpouecca pa3paboTKu
CJIOKHBIX MTPOrpPaMMHBIX cucTeM. O630p CyLIECTBYIOMUX B 00JIACTH CO3[JaHMsI IPOTrPaMM CTaHJapTOB.

8. Ilonarue KyOWYeCKUX CIIAHOB. ANNPOKCHUMUPYIOIINE YPaBHEHHs MPOCTPAHCTBEHHBIX KpU-
BbIX: Deprioccona, Dpmura, besbe, B-crmaiinel, panmonansasie Beipakenus, NURBS. Ilonsatue nuneit-
4aTelX MOBEPXHOCTEH. ANNpOKcMMUpYIOUIME ypaBHEeHHs noBepxHocTed KyHca, besbe, B-cruiaiinos,
NURBS.

9. IlpencraBnenue cTpykTypsl npoekToB B UML-nunarpammax. ®dusnueckue v JOrM4ECKUe CTaTU-
YEeCKHUe MOJIENIN, BpeMeHHbIe Mozenu. CriocoObl MOCTPOEHUS

10. PactpoBas u BektopHas rpaduka. @opmatsl 1setoB RGB, CMYK, HSV. Cnioco6s! xpaHeHusl.
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[Tukcensl u ctpaiiapl. Cxarue rpadudeckoir nHpopmaru. Dopmartel XpaHeHus: rpadpuiyeckux (Qaiiao
BMP u EMF.

11. PekoMeHaIuu 1o mpoeKTUPOBAHUIO TIOJIb30BaTeIbCKUX nHTEpdeiicoB B CAIIP.

12. CAIIP nyist paguosaeKTPOHHBIX YCTPOMCTB — 0030p CYIIECTBYIOMINX, KIaCCH(PHUKALINSI, OCO-
OEHHOCTH MOCTPOCHHUS.

13. CoBpemennbie TeHaeHIMN B pa3zpadbotke [10. Ocobennoctu mnardopmel .NET Framework u
361K CH.

14. Coznanne MynbTUMEAUNHBIX TTpuiiokeHnil. ['uneprexct. ['unepmeauna. BocripoussenaeHue 3By-
Ka 1 Bugeo. dopmartel XpaHEeHUS 3ByKa U BUJIEO.

15. TunoBble anropuT™Mbl 00PAOOTKH PacTPOBO rpaduKH.

16. Yianenue HEBUIMMBIX JTUHUN U IOBepXHOCTeN. OTceueHne HEMULEBBIX TpaHeil. MeTox niasa-
Io1IEero ropu3zoHTa. Metoa z-0ydepa. AnroputMel ynopsgounBanusi. MeToa MOCTPOUHOTO CKAHUPOBAHMUSL.

17. Uenu u 3a1aun MamnHHOM rpaduku. Beenenue noustuit CAIIP. BusyanbsHoe reomeTpuueckoe
MOJICTUPOBAHUE.

IIpaxTHyeckas 4acTb:

1. Hammucatp mporpammy Ha C++, KOHBEPTUPYIOIIEE IIBETHOE M300paK€HUE B OTTEHKU CEPOTO B
TOM ke obnactu namstu. O0ecneunTs yuéT CTpanIoB.

WcxonHbple maHHbIC: yKa3aTelb Ha TIEpBhIA 0alT n3o0paxxenus B popmare RGB88Y char* pS, paz-
Mmep n3odpaxenus int nWidth, nHeight.

2. Hanmmcarp mporpammy Ha C++, 3aMEHSIONIYIO KpacHBIE IMUKCETBl M300paKeHHsI Ha 3eTEHBIC B
ToOM ke obnactu namstu. O0ecneunTs yuéT CTpanoB.

WcxonHbple maHHbIC: yKa3aTelb Ha TIEpBBIA 0alT n3o0paxkenus B popmare RGB88Y char* pS, paz-
Mmep n3odpaxenus int nWidth, nHeight.

3. Hamucate nporpammy Ha C++, oOecreunBaronIyo moBOpOT KBaIpaTHOTO n3o0pakeHus: Ha 90
rpagycoB. ObecnieuuTs yuéT CTpaioB.

WcxonHbple maHHbIC: yKa3aTelb Ha TIEpBBIA 0alT n3o0paxkenus B popmare RGB88S char* pS, paz-
Mep u3o0paxenus int nSize.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
['papuueckue GpuabTPHI

14.1.4. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPAM
TeepnotensHoe MmoaenupoBanue B CAIIP KOMITAC-3D
Hamnucanue npunoxenus Ha 6aze CAIIP KOMITAC-3D

14.1.5. Tembl 1a00paTopHBIX padoT
TeepnorensHoe moaenupoBanue B CAIIP KOMITAC-3D
Hammucanue npunoxenus Ha 6aze CAIIP KOMITAC-3D
Vcnonb3oBanue rpadpuueckux OUOIMOTEK i paboThl C TEOMETPUUECKUMHU MOICIISIMU

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS UL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
s man ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHalIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU
310POBbsl U UHBAIUI0OB

Kareropuu Bubl 1OIOTHUTENBHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS

TGCTLI, IIUCHbMCHHBIC CAMOCTOATCIBHBIC

C napymeHusMu
paboThI, BOIIPOCHI K 3a4E€TY,

HpeI/IMYH_[eCTBeHHO IIMCBbMCHHAasA

ciryxa IpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C napymenussmu | CobecenioBaHue 10 BOIpocaM K 3a4eTy, | [IpenMylnecTBeHHO yCTHas IpOBEpKa
3peHus OIpoC 0 TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHussMu Pemenne qucTaHIMOHHBIX TeCTOB, | [IperMMyIecTBEHHO TMCTaHLIMOHHBIMU
OMOpPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHBIE METOJaMH
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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