MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
I'eomeTpuyeckoe MoaeJMpoBaHHe

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruaibHOCTh: 09.03.01 UHdopmaTuka M BHIYHCIUTEIbLHASI TEXHUKA
Hanpasnennocts (npo¢uis) / cnenuanuzanus: CucreMbl aBTOMATH3MPOBAHHOIO POEKTHPOBAHUS
®dopma 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM

Kypc: 3

Cemectp: 5

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 JlaGoparopHble pabOThI 34 34 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocTosiTenbpHas padboTa 54 54 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OOGm1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

OK3aMeH: 5 cemecTp

Tomck 2018
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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
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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.6.1) 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
5 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 54 54
Jlexknuu 20 20
JlaGopatopHbie pabOThI 34 34
CamocrosTenbHas paboTa (Bcero) 54 54
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 22 22
[Toaroroska k 1abopaTopHbIM paboTam 8 8
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[TpopaboTka JIEKITMOHHOTO MaTepraia 24 24
Bcero (6e3 ax3amena) 108 108
IToaroroBka 1 caya sK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

_ 0]
2 = o Z =
- =4 s =
o o s o O =
- S = gz > 5
Haszpanus paznenoB QuCHUIUTMHBL 5‘ o a o O % 5
[t} 3 5 O = E
AT R
he 6 =
5 cemecTp
1 [IporpamMmHOeE 1 anropuTMU4eckoe odecre- 8 10 22 40 OIIK-2, IIK-1,
YEHHUE Nr€OMETPUUECKOT0 MOJIETUPOBAHUS [1K-2
2 IIpumeHeHne reoMeTpUIECKOro MOJIEIUPO- 12 24 32 68 OIIK-2, IIK-1,
Banus B [10 TIK-2
Hroro 3a cemectp 20 34 54 108
Hroro 20 34 54 108
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
2 > 5
% S5
HazBanus pa3znenos Copneprkanue pa3ienoB JUCIUILIMHBEI (1O JIEKIUSIM) z 7 &5
o S E
X 8 =
a o g
= S
5 cemecTp
1 IIporpammuoOe u BubmmoTexu reoMeTpuuecKoro MOAEIMPOBAHUS 2 OIIK-2,
AJITOPUTMHUYECKOE Tpadueckue GusTpI [1K-2
obecrieyeHne
[EOMETPUIECKOTO Bapuannonnoe MoienupoBaHue, TeOMETPUUECKHUE pe-
MOJEIUPOBAHUSA HraTeJin
CrutaifHbI M KpUBBIE B TEOMETPUYECKOM MOJIEITUPOBa- 2
HUU
Hroro 8
2 IlpumeHnenune Lenu 1 3a1a4uu MaIIMHHON TpapuKU 2 OIIK-2,
TCOMCTPHHCCKOTO Mecto CAIIP B coBpeMEHHOM NPOMBIILIEHHOCTH 2 TK-2
MozaenupoBanus B [10
ABTOMAaTH3a1Us NPOCKTHON AEATEIbHOCTH 2
Opranuzanus CAIIP 2
Bupl reoMeTpruueckoro MoJIeIupoBaHUs 2
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0O630p CAIIP 2
Hroro 12

Hroro 3a cemectp 20

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No paznienoB naHHoOM
JUCIUIUTAHBI, JJ11 KOTOPBIX
HEOOXOAMMO U3yUCHHUE
00€eCIIeYnBaOIUX U
o0ecrneynBaeMbIX JUCLIUITINH

HauMmeHoBaHUE TUCIUIIINH

1 2

[IpeamecTByromue JUCHUTIITUHBI
1 UmxenepHas rpaduka +
2 KommnprotepHas rpaduka +
3 OOBEKTHO-OPUEHTHPOBAHHOE MTPOrPaMMHUPOBAHUE +
4 TIporpaMMupoBaHUe +

5.4. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YyYeHUU THCHHIUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHM
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

THH
§ Bune! 3angTmit
=
B . Lg
5 < 8 2. @DopMbl KOHTPOJIS
: = g 2
<z = @)
OIIK-2 + + + Oxk3ameH, 3ammTa otdera, OTdeT
o JaboparopHoit padorte, Tect
[TK-1 + + Otuet o naboparopHoii paboTe
[TK-2 + + + KontponpHas pabora, Jk3ameH,
3ammuTa otyera, OTUeT 1Mo j1abo-
paTtopHoii padote, TecT

6. UuTepakTHUBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padoT

HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUU

5 cemecTp
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MozaenupoBanus B [10

1 IIporpamMmmHoOe 1 TepaorensHoe moaenupoanue B CAITP KOMITAC- 10 OIIK-2,
AJITOPUTMHYECKOE 3D ITK-1
obecrieueHne Wroro 10
reOMETPUYECKOTO

MOJICITUPOBAHUS

2 IlpumeHenue Hanmcanue npunoxenus Ha 6aze CAITP KOMITAC- 14  OIIK-2,
F€OMETPUYECKOTO 3D IK-1

Hcnonb3oBanue rpadudeckux OMOIMOTEK 151 pabOTHI 10

C TCOMCTPUICCKUMU MOACTIAMHA

Hroro 3a cemectp

Hroro

24

34

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
He npenycmorpeno PVYII.

9. CamocTtosiTe1bHasi padoTa
Bunasl camoctosiTenbHOI paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Bussl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
o @]
2 7 =
2 = =
) O =
Bunnr camocTosTeInHON & > 0O
HasBanus paznenos z 7 = ®opMBbI KOHTPOJIS
paboThI g s 2
=S 2 2
a e g
= S
5 cemecTp
1 IIporpammHOE 1 [IpopaboTka JTeKIIHOHHOTO 12 |TIK-2, KontponsHnas pabora, Ot-
AITOPUTMHUYECKOE Marepuaia IK-1, 4eT 1o 1abopaTopHOil pa-
MeYCHU 11K-2 Te, JK3aMeH
obecrevenne [ToaroroBka k maboparop- 4 O Gore, Jxsame
F€OMETPUYECKOTO HBIM paGoTaM
MOJCITUPOBAHUS
OdopmiteHre 0TIETOB 1O 6
JabopaToOpHBIM paboTam
Hroro 22
2 Ilpumenenune [IpopaboTka J1eKIIHOHHOTO 12 |OIIK-2, |3ammra otyera, OTUeT 1O
F€OMETPUYECKOTO Marepuaia [K-2 naboparopHoii pabote, Jk-
M npoanus B I MEH
OACTHpOBA 0 [ToaroroBka k 1aboparop- 4 same
HBIM paboTam
OdopmiteHre 0TIETOB 1O 16
JabopaToOpHBIM paboTam
Hroro 32
Hroro 3a cemectp 54
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 90
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
3amuTa oT4eTa 10 10 10 30
KonTpomasnas padota 10 10
OtyeT no nabopaTopHOM 10 10 10 30
pabote
Hroro makcumym 3a nepu- 20 20 30 70
on
OK3amMeH 30
Hapacraromum utorom 20 40 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH
banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHON cymMMbl O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymmMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

Tabmuua 11.3 — [lepecueT cymmbl OaIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

Hrorosas cymma 6aios,
Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)
4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJICTBOPUTENHHO
3 Y ) 65 - 69 ¥ P
TIOBJIETBOPUTENHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBenHo)
2 (HEYROBIICTBOPHTENLHO) (HE Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Teomerpuueckoe MOIECIMPOBAHHE B CHCTEMAaxX aBTOMATH3UPOBAHHOTO IPOCKTUPOBAHUS
[DnexTpoHHBIi pecypc] [DnekTponHsIil pecypc]: YuebHoe nocobue / A.FO. [Tonskos, C.FO. Hopodees; —
kad. KCVYII Tomckuif TrocynapCTBEHHbIH YHUBEPCUTET CHCTEM YINPABICHUS U PaJUOIIEKTPOHUKU
(Tomck). —OnekTpoH. TekcToBble AaH. — Tomck [6. u.], 2011. — on-line, 193 ¢. — b. 1. - Pexxum mocrymna:
http://www kcup.tusur.ru/methodics/methodic71.zip (nata obpamenus: 31.07.2018).

2. Teomerpuueckoe MOJETMPOBAHUE U KOMIbIOTEpHas rpaduka [DIeKTpOHHBINA pecypc] [Dnek-
TPOHHBIN pecypc|: yueOHO-MeTOAUuUecKoe MocoOue il CaMOCTOSATEeNIbHON paboThl cTyneHToB / B. A.
ByiimoB; ToMckuil rocylapCTBEHHbIM YHHUBEPCUTET CUCTEM YIPABICHUS U PATUOIIEKTPOHUKHU. — DIIEK-
TPOH. TeKCcToBble maH. — Tomck [0. u.], 2011. — on-line, 104 c. — b. u. - Pexmm nocryna:
http://edu.tusur.ru/training/publications/303 (nara o6pamenus: 31.07.2018).

3. HmxeHepHass u KommbloTepHas Tpaduka [DIeKTpOHHBIN pecypc] [DnekTpoHHBINH pecypc]:
yuebnuk / FO. H. XKykoB; ToMckuil rocyjapcTBEeHHbI YHUBEPCUTET CHCTEM YIIPaBICHUS M PaIHOdIICK-
TpoHukH (Tomck). —OnekTpoH. TekcToBble 1aH. — Tomck [0. u.], 2010. — on-line, 177 c. — b. 1. - Pexum
noctyna: http://edu.tusur.ru/training/publications/757 (nara oopamenus: 31.07.2018).

12.2. lonostHUTEILHAS JIATEPATypa

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

2. Tloper B. KommnerotepHas rpaduka: Yueonoe nmocooue/ B. H. ITopes. — CII6.: BXB-Iletep-
oypr, 2005. — 428 c.: .. (Hanmuaue B oudmuoreke TYCVYP - 60 2k3.)

3. JIn. K. OcnoBel CAITP (CAD/CAM/CAE). — Cub.:«ITutep», 2004. — 560c. (Hanmuuue B Ou0-
muoteke TYCVYP - 22 7x3.)

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

5. TsepmorenbHoe wmonenupoBanue naeraned B CAD-cuctemax [DnekTpoHHBIM pecypcl:
AutoCAD, KOMIITAC-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-MeTOAHYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Teomerpuueckoe MOJCIMPOBAHKE B CHUCTEMAaX AaBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS
[DnexkTpoHHBIN pecypc] [DnekTpoHHBIN pecypc]: YdueOHO-MeTomuYeckoe mocodue mo J1abopaTtopHBIM pa-
6otam / IomsixkoB A.1O., [lopodees C.1O. — kad. KCYII Tomckuii rocyjapcTBEeHHBI YHUBEPCUTET CUCTEM
YIpaBICHUS U PaAHOIIeKTPOHUKH (TOMCK). —DJIeKTpOH. TeKCTOBBIEC TaH. — Tomck [0. u.], 2011. — on-line,
10 c. — b. . - Pexxum pocryma: http://www.kcup.tusur.ru/methodics/methodic198.zip (nata oGpamnieHwus:
31.07.2018).

2. Teomerpuveckoe MOJCIHPOBAHHE B CHCTEMaX AaBTOMATU3MPOBAHHOTO MPOEKTUPOBAHUS
[DnekTpoHHBIN pecypc] [DneKTpoHHBIN pecypc]: Y4eOHO-METOIMYECKOe MOCOOHe M0 CaMOCTOATEILHOM
pabote / lopodeen C.1O., Hopodeera M.A., CtpyukoB C.M. — xad. KCYII Tomckuii rocynapcTBEeHHBIH
YHUBEPCUTET CHUCTEM YIPABICHUS U PATUO0dIeKTPOHUKU (TOMCK). —INEeKTpOH. TeKCTOBbIE AaH. — TOMCK
[O. u.], 2011. — on-line, 64 c. — b. II. - Pexum JIOCTYTIA:
http://www kcup.tusur.ru/methodics/methodic197.zip (nara o6pamenus: 31.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B
Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
H3 49ucJia Ji ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 340POBbA U MHBAJIMIOB NIPCAOCTABIISIIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.
Jlaist I ¢ HApyIeHUSIMU 3PeHust:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IlpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBIE CHCTEMBI
1. OOpa3oBarelbHBINA MOPTAJl YHUBEPCHTETA; JICKTPOHHBIC HH(OPMAIIMOHHO-CIIPABOYHBIC Pe-
cypcsl kadenper KCVYII; anekTpoHHBIE OMOIMOTEYHO-CIIPAaBOYHBIE CUCTEMBI Znanium u ibooks

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue NUCIUILINHBI U TPpedyeMoe MPporpaMMHoe
o0ecneueHmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEeMOHCTpaIMOHHOE 000pyI0BaHNUE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

Jlaboparopus aIrOPUTMHYECKOTO 00CCIICUCHUS

yueOHasi ayuTOpus JUIs MPOBECHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHSATHH MPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS Ui POBEICHHS 3aHATHI T1a00paTOpHOTO THIIA,
MOMEIIEHHE JIJISl MPOBEICHHUS TEKYILIETO KOHTPOJIS ¥ POMEKYTOUHOM aTTeCTaIllH, TOMEIEHUE JIJIsl cCaMo-
CTOSATEJIBHOM padOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 327 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- NnrepaktuBHas nocka SMARTBOARD;

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

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[TporpamMMHoOe obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— OpenOftice 4

JlaGoparopusi 3771€MEHTOB M YCTPOUCTB CUCTEM aBTOMAaTUKU

yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEGKIIMOHHOTO TUIIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHH MIPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHHS 3aHATHH 1a00paTOpHOTro THIIA,
MOMELIEHHE JIUIsl IPOBEICHUS TEKYILEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalllK, TOMELLEHUE JIJIsl camMo-
CTOSITETILHOM paboThI

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, a. 74, 330 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

- [IpoexTop LG RD-DX130;

- CTeHq 118 cclleI0BaHus IPUBOIOB;

- CreHp s U3y4eHUs ¥ MPOrpaMMUPOBaHUS IPOMBIILIEHHBIX KOHTpoiuiepoB MOSCAD;

- CTeHn Uil M3y4eHUs: U MPOrpPaMMHUPOBAHUS MPOMBIIIJIEHHBIX KOHTPOJUIEPOB CUCTEM YIIPaBJIE-
HUS;

- Crenp nns uzyuenuss ACY 1OpOXHBIM ABH)KEHUEM B KOMIUIEKTE;
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- Crenp nns uzyuenuss ACY HapyKHBIM OCBELLIEHUEM B KOMILUIEKTE;

- Crenn qns cucrem TN /I-perymmpoBanus;

- CteHn Ul U3yYEHHS CHCTEM PETYIMPOBAHUS ABJICHUS HA OCHOBE YIPABISEMOIO AJIEKTPOIPH -
BOJIA;

- Crenn ans u3ydenuss CY IBUKEHUEM Ha OCHOBE MHTEIUIEKTYaJIbHOTO 3JIEKTPOIIPUBO/IA TIEPEMEH -
HOTO TOKa;

- CreHa AJs HCTIONB30BaHUs CHCTEeM OecriepeOOHOro 3IeKTPOITUTaAHHUS;

- YueOHnsIii cTeH Ha O6a3e jgormdeckux moayneir LOGO;

- Y4eOHblil cTeH1 Ha 6a3e MPOrpaMMHUPYEMOro JIOTHYECKOT0 KOHTPOJLIepa;

- Y4eOHbIN 3JIeKTPOMEXaHUUYECKUI POOOT C KOMITBIOTEPHBIM YIPABIEHUEM U DJIEMEHTAMU TEXHU -
YEeCKOro 3peHUS;

- Okpan unTepaktuBHbIE SMARTBOARD;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— OpenOftice 4

JlaGopaTtopust nHOOPMAITMOHHOTO 00ECTICUEHUST CUCTEM YIIPABICHUS

yueOHasi ayIuTOpHUs JUIsS IPOBEICHUS 3aHATUH JICKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl IIPOBE -
JICHUS 3aHATUH PAKTUYESCKOTO THIIA, yaeOHast ayqUTOPHS IS TPOBEACHMS 3aHATUN JTJaOOPATOPHOTO THUIIA,
MOMEIIEHHE IS TIPOBEICHUS TEKYIIETO KOHTPOJISI ¥ IIPOMEKYTOUHOM aTTeCTAINH, TOMEIEHUE JIJIsl CaMO-
CTOSITEJIbHON PabOThI

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 329 ayn.

Ornrcanre IMEIOIIETocs 000PyI0BaHHUS:

- Komnerorep WSI (11 mit.);

- Jlocka Oenast;

- Kommuiekt cienmanu3upoBanHoi yueOHOW Mebenu;

- Pabouee mecTo npenomaBarens.

ITporpaMMHoO€e obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— OpenOffice 4

13.1.3. MaTrepuajibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecriedyeHne JJIs1 CAMOCTOSITe IbHON padoThl
st caMoCTOSATEIbHOM PabOThl MCTOB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHHS:

- 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-
(dopMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. Kakoe u3 ykazannbix [10 sBnsieTcst kpoccriarhopMeHHbIM?

OpenGL

DirectX

OpenGL u DirectX

Hu OpenGL nu DirectX

2. CKOJBKO OTTEHKOB I[BETa MOXET OTOOpPA3UTh MUKCEN, eciu (opMaT U300pakeHus! MpeaycMar-
pHUBaeT Ha XpaHeHue UH(popMauu 00 OTHOM MUKCEse OAUH OaiT?

1

2

8

256

3. CKoONbKO OTTEHKOB IIBETa MOXKET OTOOpa3uTh MUKCEIN, ecliu GpopMaT n300pakeHus mpeaycmar-
pHUBaeT Ha XpaHeHue UH(opmanuu 00 0OJHOM IMUKCeNe OUH OUT?

1

2

8

256

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

OtTreHok

Hacsimennocts

SpxocTthb

Csetmnora

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

YepHsblit

Cepsiit

benbii

IIpo3paunslii

6. HazoBute opmar (aitioB He npuHAATIEKAMINUNA K H300paKEeHUIM

BMP

PNG
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SVG

0GG

7. HazoBute nonoxwurenbHyto uepty HE npucymryto pactpoBoii rpapuke

[To3BossieT co3aath a000H pUCYHOK

PacnpocTtpanennocTs hopmaron

Bricokas ckopocTbh 00paOOTKH CIOXKHBIX CIIEH

JlerkocTh penakTUpPOBAHMS

8. HazoBure nmonoxutenbayto uepty HE mpucyiyro BekTopHoii rpaduke

O0beM namsaTu

MacmtabupoBanue 63 MoTeph KauecTBa

JlerkocTh penakTUpOBAHMS

Pacnpoctpanennocts hopmMaToB

9. HazoBute otpunarensnyio yepty HE npucymiyio pactpoBoii rpaduke

Bonpmioit pazmep ¢GaiioB y mpoCcThIX N300paKeHU

HeBo3MOXXHOCTD M1€aIbHOT0 MAaCIITAOMPOBAHUS

HeB03MOXHOCTB BBIBOJIAa HA MI€YaTh HA BEKTOPHBIN

CrnoxHOCTh (hopMaTa JaHHBIX

10 .HazoBure otpunarensuyto 4yepty HE npucymryto BekropHoi rpaduke

CH0XHOCTb KOHBEpTAIuK (popMaToB

HepeHntaGenbHOCTh ONMUCaHUs CI0KHBIX U MJIbIX CLEH

CrnoxHOCTh (hopMaTa JaHHBIX

HeBo3M0OKHOCTD HJIeaIbHOTO MacIITabUPOBaHUS

11. ®unbTp, KOTOPBINA ISl MOITY4YEHHs] 3HAUEHUS HOBOIO IMKCENAa MCIOJIb3YeT AAHHBIE OJHOIO
MUKCea UCXOIHOTO N300paXKeHHs Ha3bIBAaeTCHl. . .

ToueuHb1i

MarpuyHbii

IIpocTpancTBEeHHBIN

CtpouHbIit

12. JInmrHuii cpeay TOYeUHbIH UibTpoB

ApkocTh

Kontpact

Penved

YeTkocTh

13. JIumrauii 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;

HuBepcust 1BeToB

Penved

Y-b u3obpaxenue

YeTkocTh

16. HazoBute opmar cxxatust n300pakeHUs C IOTEPSIMHU
JPEG

CornacoBaHa Ha noprane Ne 41257 12



PNG

TIFF

GIF

17. HazoBute HecymecTByromuil Tun Mmoaenupoanus B CAIIP
Kapkacnoe MmozaenupoBanue

[ToBepxHOCTHOE MOAECTUPOBAHUE

TBepaoTenbHOE MOJIETUPOBAHNE

TecToBOE MOAETMpPOBaHUE

18. HazoBure urypy, He SBISIONIYIOCS TpadUIeCKUM TPUMUTHBOM
Touka

OTtpe3ok

OKpY>XHOCTh

KBaapar

19. HazoBure onepaiuio He BO3MOXKHYIO B 2/1-MOJECIUPOBAHUHN
Bpamenue

Ilepeceuenue

Otpaxenue

BrigasnuBanue

20. HazoBute HecymecTByromuii komrnoHeHt CAIIP
[IporpammHuoe obecrieueHne

MeTtoauueckoe obecrieueHmne

NudopmarnmonHoe obecnieueHme

ConpoBoxaaroriee odecrieueHme

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

Teopernueckas 4acTh:

1. bubnuoreku annapatHoii akceneparuu DirectX nu OpenGL: cTpykTypa u Ha3HaueHHE, OCOOCH-
HOCTH HCITOJIb30BaHUSI.

2. 'eomeTpuuecKkuil MHCTPYMEHTApUi Uil aJITOPUTMOB KOMITbIOTepHOU rpaduku. Bekropsl. Mar-
punbl. Jlerepmunantsl. CkansipHoe npousBeneHue. BektopHoe npoussenenue. OQHOPOAHbIE KOOPIUHA-
Tol. [IpeoOpazoBanust Ha miuockocTu. Peanuszanus GpyHKuM noBopota u nepeHoca. [IpeobpaszoBanus B
TpeXMepHOM NpocTpaHcTe. [lapauienbHas v nepcrneKTUBHAS MPOESKIUH.

3. I'mcrorpamma spkoct. Co3aanue rpadpuyeckux ¢puistpos. Kogeku.

4. I'papuueckue 6mdanorexku B Windows: GDI u GDI+. Konrteker ycrpoiictsa. ['paduueckue me-
tozp! kiacca CDC. AnmnapaTHO-3aBHCHMAs U allllapaTHO-HE3aBUCHMasl Ipaduka.

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 noBepxHocTedl KyHca, besbe, B-cruiaiiHos,
NURBS.

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

10. PactpoBas u BektopHas rpaduka. @opmatsl usetoB RGB, CMYK, HSV. Cnioco6s! xpaHeHusl.
[Tukcenst u crpaiinel. Cxatue rpapudeckort nHpopmanuu. @opmatsl XpaHeHus rpaduyueckux Qaiton
BMP u EMF.

11. PexoMeHgamuu 1o npoeKTUPOBAHUIO NOJIb30BaTeabcKuX uurepdeiicos B CAIIP.

12. CAIIP ans paanodJeKTPOHHBIX YCTPOMCTB — 0030p CYLIECTBYIOIIUX, KIacCU(pHUKALM, OCO-
OEHHOCTH MOCTPOEHUS.

13. CoBpemennsie TeHaeHnuu B papadorke [10. Ocobennoctu mnardpopmsl .NET Framework u
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s3bIK CH.

14. Coznanve MynbTUMEANNHBIX TTpuiiokeHnil. ['uneprekct. ['unepmeauna. Bocripousseaenue 3By-
Ka 1 Bugeo. Gopmarel XpaHEHHS 3ByKa U BUJIEO.

15. TumoBble anropuT™Mbl 00PAOOTKH PacTPOBOM rpaduKH.

16. Yianenue HEBUIMMBIX JTUHUN U IOBepXHOCTel. OTceueHne HEMULEBBIX TpaHeil. MeTox niasa-
Io1Iero ropu3oHTa. Metoa z-0ydepa. Anroputmel ynopsigourBanusi. MeToA MOCTPOUHOTO CKAHUPOBAHMUSL.

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

IIpaxTHyeckas 4acTb:

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

WcxonHbple maHHbIC: yKa3aTelb Ha TIEpBBIA 0alT n3o0paxkenus B popmare RGB88S char* pS, paz-
Mmep n3obpaxenus int nWidth, nHeight.

2. Hanmmcarp mporpamMmmy Ha C++, 3aMEHSIONIYIO KpacHBIC MUKCENTBl M300paKeHHs Ha 3€TEHBIC B
ToOM ke obnactu namstu. O0ecneunTs yuéT CTpanIoB.

WcxonHbple maHHbIC: yKa3aTelb Ha TIEpBBIA O0alT n3o0paxkenus B popmare RGB88S char* pS, paz-
Mmep n3odpaxenus int nWidth, nHeight.

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

HcxonHbple maHHbIC: yKa3aTelb Ha TIEpBhIA 0alT n3o0paxkenus B popmare RGB88Y char* pS, paz-
Mep u3o0paxenus int nSize.

14.1.3. Tembl KOHTPOJILHBIX PadoT
['papuueckue GpuabTPHI

14.1.4. Tembl 1a00paTOpHBIX padoT
TeepnotensHoe moaenupoBanue B CAIIP KOMITAC-3D
Harnucanue npunoxenus Ha 6aze CAIIP KOMITAC-3D
Hcnonb3oBanue rpaduueckux OUOIMOTEK I pabOThl C TEOMETPUUIECKUMHU MOACTISIMH

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun; ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUI C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4JaroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 110 TEPMUHAM (MHIMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE PaOOTHI, BONPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYarOLIErocss HA MOMEHT IPOBEPKU

14.3. MeToguueckne peKOMEeHIAIMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIsl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B
Jnst aui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/IOPOBbSI 1 MHBAJMJOB IMPEAYCMATPUBACTCS J10-
ctymnHas ¢popMa NpeoCcTaBIeHUS 3aJaHH OIIEHOYHBIX CPEJICTB, @ UMEHHO:
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- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM IPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JI0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TakKMX 00ydaromuxcs MpeycMaTpuBaeTcs: JOCTYII -
Has popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JUCIUIUIMHE TPETyCMaTPUBACT MpeIoCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIIPUATHS HH(POpMALIUU:

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (hopme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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