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

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
I'eomeTpnueckoe monesmposanue B CAIIP

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'd 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
nporokor Ne 15 ot «19 » 6 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:
accucteHT KCVYII E. C. Myp3un
Honent KCVYII H. 1O. Xabubynuna

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
monenupoBanus CAIIP s pemenus 3aa4 B KOMIBIOTEPHOH rpaduke

1.2. 3agaun IMCHMIIINHBI
— OcCHOBHBIMU 33/1a4aMH SIBJISIFOTCS: OOYYEHUE CTYAEHTOB IPUMEHEHHUIO METO/I0B OTOOpaXKEHUS
rpapuueckoil MHGOpMalMK B ABYMEPHOM U TPEXMEPHOM IPOCTPAHCTBE, MPOTrPAMMHUPOBAHHUE AJTOPUT-
MOB KOMITBIOTEpHOM rpaduku, u3ydenue cnocodoB noctpoennss CAIIP nmporpamm ¢ cucteMaMu BU3yaiH -
3anuu, uzydenue cymectsyromux CAIIP reomeTpuieckoro MoaeIupoBaHusl.

2. Mecto mucuunimebl B ctpykrype OIIOII
Jucuunnuna «I'eomerpuueckoe monenupoanue B CAIIPy (b1.B./IB.6.2) otHocutcs k Gsoky 1
(BapuaTHBHAs YaCTh).
[TpenmecTBYIOMMUMI TUCIMIUTMHAME, (POPMHUPYIONTIMH HaYaJdbHBIE 3HAHUS, SABISIOTCS: KomIbro-
TepHas rpaduka, OOBEKTHO-OpUEHTHPOBAHHOE pOorpaMMupoBanue, [IporpammupoBanue.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUTINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETESHIUI:

— OIIK-2 CriocoGHOCTh OCcBaMBaTh METOJUKU MCIOJIb30BaHUS MPOTPAMMHBIX CPEICTB AJIS pe-
HICHUS TPAKTUYECKUX 3a]1au.;

— IIK-1 Crioco6HOCTh pa3pabaTbiBaTh MOJIEIN KOMIIOHEHTOB HH(OPMALIMOHHBIX CUCTEM, BKIIIO-
yasi Moziesiu 0a3 TaHHBIX U MOJIETN UHTEPPENCOB «UETIOBEK — AIEKTPOHHO-BBIYUCIIUTEIbHASI MALLTUHAY. ;

— JIK-2 CniocobHOCTh pa3pabaTbiBaTh KOMIIOHEHTHI alMapaTHO-NPOrPAMMHBIX KOMIUIEKCOB M
0a3 JaHHBIX, HUCIIOJIb3Ysl COBPEMEHHbIE HHCTPYMEHTAIbHbIE CPEJICTBA U TEXHOJIOTUH ITPOrPaMMHUPOBAHUSL.;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

— 3HaTh Kinaccupukamuio u coctaB CAIIP, ux Ha3HaueHUEe U MECTO B NMPOEKTHOM LIUKJIE MPE.-
MIPUATUI; OCHOBHBIE BBl cOBpeMeHHBIX CAIIP; Teopuio reoMeTpnyecKoro MoJIETMPOBAHHUS; AJITOPUTMBI
KOMIIBIOTEPHOHN I'padUKu U MPEICTaBICHUS T€OMETPUUECKUX MOJeNei; mpoOieMbl MPaKTUYECKOro BHE-
npenust CAIIP Ha MpOEKTHBIX MPEANPUATHSIX.

— YMeThb BBINOJHATH aHAIU3 C LEeablo BbIOOpa Hambonee moaxomsamux CAIIP mus pemenus
NPUKIIAJHBIX 33/1a4; 00eCTIeYrBaTh MPUHIIUIT «CKBO3HOTO MPOEKTUPOBAHUSY C MCIIOIB30BAHUEM Pa3JIHy-
HbIX CAIIP u cuctem ynpapiieHUs HHXCHEPHBIMHU JaHHBIMH; TPOCKTUPOBATH U pa3pabdaThIBaTh MPUIIOKE-
HUSI, MTO3BOJISIOIINE PAaCIIUPATh (DYHKIIMOHAIBHBIE BO3MOKHOCTHU cymiecTBytonmx CAIIP, anantupoBath
cymectBytomue CAIIP nox HyXabl IpeaIPUATHIA.

—  BJA/IeTh COBPEMEHHBIMH MOIXOAAMHU M TEXHOJOTHSIMU Pa3pabOTKH CIOXKHBIX MPOTPAMMHBIX
KOMIIJIEKCOB; IPOrpaMMHBIMHM M anmapaTHBIMU CpeAcTBaMHU JJisi co3nanus npukiaaabix CAIIP; HaBbika-
MU HCHOJIb30BaHUs HECKOJIBKUX coBpeMeHHbIX CAIIP.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

5 cemecTp

AynuTopHble 3aHATUSA (BCETO) 54 54
Jlexknuu 20 20
JlaboparopHbie pabOTHI 34 34
CamocTosiTenbHas paboTa (Bcero) 54 54
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 22 22
[ToxaroroBka k maboparopHbeIM paboTam 8 8
[IpopaboTka TeKIMOHHOTO MaTepHrala 24 24
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Bcero (0e3 ax3ameHa) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI

Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

_ 0]
” m 2 g 2 £
o o o o o 5 =
: = e | 83 2 g
Ha3Banus pa3nenoB IUCHUTIIIUHBL i Q. o, o 2 2 =
S © = 5 O = B
< < o9 g~ CED
5 cemecTp
1 [IporpaMmHOE 1 anropuTMUYECKoe odecre- 8 10 22 40  |OIIK-2, IIK-1,
YEHUE T€OMETPUYECKOT0 MOAEIUPOBAHUS [IK-2
2 [IppuMeHeHrEe TEOMETPUIECKOTO MOACIIUPO- 12 24 32 68 OIIK-2, I1K-1,
Banus B CAIIP [1K-2
Hroro 3a cemectp 20 34 54 108
Hroro 20 34 54 108
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHre pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3enaoB TUCIUILINH (TI0 JEKITHSIM)
3 =
2 = g
Z > 5
HaszBanwus pasznenos CopeprkaHue pa3esioB TUCHUTITUHBI (110 JIEKIUSM) - &5
o E
59 2 =
a e g
~ S
5 cemecTp
1 IIporpammuoe u BrubmoTexu reoMeTpuIecKoro MOAEIHPOBAHUS 2 OIlK-2,
AITOPUTMHYECKOE r [1K-2
auueckre QUIbTPhI 2
oOecrieueHne pad $usTp
FeOMETPHYECKOrO BapuanmonHnoe MoaenupoBaHue, reOMETpHIECKHe pe-
MOJEIUPOBAHUSA HraTeJin
CruiaiiHbl M KpUBbIE B TEOMETPUUECKOM MOJIEMPOBa- 2
HUU
Hroro 8
2 IIpumenenue [enu u 3amaun MamMHHOM TpaduKu 2 OIIK-2,
TCOMCTPHHCCKOTO Mecto CAIIP B cOBpeMEHHOI POMBIIIIIEHHOCTH 2 IIK-2
mozenupoBanusi B CAITP
ABTOMaTHU3a1Us IPOCKTHOM J1€ATENIbHOCTU 2
Opranmzanus CAITP 2
Bubl reoMeTpuieckoro MoAaeIupoBaHuUs 2
0O630p CAIIP 2

CornacosaHa Ha noprtane N2 41263




Htoro

12

Hroro 3a cemectp

20

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)

U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.

Tabmuua 5.3 — Pa3nenbl AUCIUTUTMHBI B MeXANCIUILTMHAPHBIC CBSI3U

HanmenoBanme JUCHUITIINH

Ne paznenoB nanHou
JUCLUIUIMHBIL, AJI51 KOTOPBIX
HE00XOIMMO U3yUeHHUe
o0ecrieunBaroIuX U
o0ecIieunBaeMbIX JUCITUITIINH

1

2

[IpenmecTByronme qUCUUILIHHBI

1 KomnbrotepHas rpaduka

2 OOBEKTHO-OPHUEHTUPOBAHHOE MPOTPAMMHUPOBAHHE

3 [IporpammupoBaHue

5.4. CooTBeTCcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX NIPH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI

CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3yYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NHUCHIUILIAHBI, U BUIAOB 3aHS -

THI
§ Bunnl zanstuit
: .
5 =l =
5 < g S @DOopMBI KOHTPOJIA
s = S 3
Z = @)
OIIK-2 + + + Ox3aMeH, 3amura otdeta, OT4eT
o naboparopHoii pabote, Tect
ITK-1 + + OtyeT no nabopaTopHOii padboTte
[K-2 KonTponbHas paboTa, Jk3aMeH,
3ammTa otuera, OTUeT 1Mo j1abo-
paropHoii pabote, TecT

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS

He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl

HanmenoBanue 1abopaTtopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HaumeHnoBaHue 1ab0paTOpHBIX padboT

Hassanns pas3aciioB

HaumenoBanue nabopaTtopHbIX paboT

TpynoeMKocTsb,
q

dopmupyembie
KOMIIETEHIIUN

5 cemecTp

1 IIporpamMmmHoOe 1
AITOPUTMHYECKOE

TeepaorensHoe Monenuposanue B CAITP KOMITAC-

3D

—
-

OIIK-2,
[K-1
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obecrieyeHue Uroro 10
reOMETPUYECKOTO

MOJICITUPOBAHUS

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

mozaenupoBanusi B CAITP

Hcnonp3oBanue rpadguaeckux OMOIMOTEK 151 pabOTHI 10

C TCOMCTPUICCKUMU MOACTIAMHA

Hroro

24

Hroro 3a cemectp

34

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

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

tabmune 9.1.
Tabmuua 9.1 — Buasl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
o @]
2 7 E
2 = =
) O =
Bunnr camocTosTeInHON & > 0O
HasBanus paznenos z 7 = DopMbI KOHTPOJIS
paboThI g s 2
=3 =
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, IK3aMeH
obecrevenne [ToaroroBka k 1aboparop- 4 O Gore, Jxsame
F€OMETPUYECKOTO HBIM paGoTaM
MOJCITUPOBAHUS
OdopmiteHre 0TIETOB 1O 6
nabopaTopHBIM paboTam
Hroro 22
2 Ilpumenenune [IpopaboTka J1eKIIHOHHOTO 12 |OIIK-2, |3amura otyera, OTUeT No
F€OMETPUYECKOTO Marepuaia [K-2 naboparopHoii pabote, Jk-
M uposanus B CAIIP MEH
OfieHpoBa C IToaroroBka k abopaTop- 4 3ame
HBIM paboTam
OdopmiteHre 0TIETOB TIO 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. IlpoeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHBbIE CIIPABOYHbIE CHCTEMBbI

1. OOpa3oBarenbHbI MOPTal YHHBEPCUTETA; DJIEKTPOHHBIE HH(YOPMALIMOHHO-CIIPABOYHBIE pe-
cypesl kadenpsl KCYII; JonoaHuTtenbHo K MpoecCHOHAIBHBIM 0a3aM JaHHBIX PEKOMEHAYETCS MCIOIb-
30BaTh HH(OPMAITMOHHBIC, CITPABOYHBIC K HOPMATUBHBIC 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-
dannyh

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O6uue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCUHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHUs 3aHATUH JIEKIITMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayIUTOPUs ¢ KOITUUECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yUeOHO-HAITBIIHBIE TOCOOMs, 00eCcIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLMOHHBIM pa3JieiaM TUCIUIUINHEI.

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

JlaGoparopusi 31EMEHTOB U YCTPONUCTB CUCTEM aBTOMATUKU

yueOHasl ayJuTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHUS 3aHATHI PAKTUYECKOTO TUIIA, yueOHas ayIuTOpUs AJIs IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
MOMEIIIEHHUE JUIs TPOBEICHUS TEKYILEro KOHTPOJIS U IPOMEKYTOYHOM aTTecTalluy, TOMELICHHE TSl CaMo-
CTOSATEJIBHOM padOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 330 ayx.

Onucanue uMeroIerocs 000py10BaHUs:

- [Ipoextop LG RD-DX130;

- CTeHp 171 ucclieIoBaHus IPUBOIOB;

- CTeHp 11s U3y4eHus ¥ IPOrpaMMHUPOBaHUs IPOMBILIIEHHBIX KOHTpoiuiepoB MOSCAD;

- CteHn uist M3y4eHUsl U MPOrpaMMHUPOBAHUS MPOMBIIIJIEHHBIX KOHTPOJUIEPOB CHCTEM YIpaBiie-

HHS;

- Crena mst uzydenust ACY TOpOXKHBIM JIBIDKEHUEM B KOMIUIEKTE;

- Crena ns nzydennst ACY HapyKHBIM OCBELIEHUEM B KOMIUIEKTE;

- Crenp nns cucrem [IN/I-perynmupoBanus;

- CTeHn Uil U3y4eHUsl CUCTEM PETYIUPOBAHMS JIaBJICHUs HA OCHOBE YIPABJISIEMOTO 3JIEKTPOIPH-
BOJIA;

- Crenp ans uzyuenusi CY ABI)KEHHEM Ha OCHOBE MHTEJUIEKTYalIbHOTO 3JIEKTPONPUBO/IA TIEPEMEH -
HOTO TOKa;

- CTeH[ 7Sl UCTIONB30BaHUA CUCTEM OecriepeOoitHOTO NEeKTPOUTAHUS;

- YueOnslii cTen Ha 6a3e jgoruyeckux moayneid LOGO;

- Y4eOHblii cTeH ] Ha 6a3e MpOrpaMMHUPYEMOTO JIOTHYECKOTO KOHTPOJUIEPa;

- Y4eOHBIi 3JIEKTPOMEXaHNUECKUH POOOT ¢ KOMITBIOTEPHBIM YIPABICHUEM U JIIEMEHTAMHU TEXHU -
YEeCKOTo 3peHHUS;

- Okpan untepaktuBHbli SMARTBOARD;

- Kommnekr cnennanuzupoBanHoi yueOHOI mebenu;

- PaGouee mecTo mpernoaBares.
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[TporpamMHOe obecrieueHue:
— Microsoft Visual Studio 2013 Professional

— OpenOftice 4

JlaGopaTtopust nHOOPMAITMOHHOTO 00ECTICUEeHUST CUCTEM YIIPABICHUS

yueOHasi ayIuTOpUs JUIsSl POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JICHUS 3aHATUH IPAKTUYECKOTO THIIA, yaeOHast ayqUTOPHS IS TPOBEACHMSI 3aHATUN JTJa00OPATOPHOTO THUIIA,
MOMEIIEHHE JIJIS TIPOBEICHUS TEKYIIETO KOHTPOJISI ¥ IIPOMEKYTOUHOM aTTeCTAINH, TOMEIEHUE JIJIsl CaMO-
CTOSITEJILHON PabOThI

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

Ornrcanre UMEIOIETocs 000PyI0BaHHUS:

- Komnerorep WSI (11 mit.);

- Jlocka Oenast;

- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo npenomaBarens.

ITporpaMMHO€e obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— OpenOffice 4

JlaGopaTopust anrOpUTMHIECKOTO 00€CTICUSHUS

yueOHas ayIuTOpHUs JUISl POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JICHUS 3aHATUH IPAKTUYECKOTO THIIA, yaeOHast ayqUTOPHS IS TPOBEACHMSI 3aHATUH JJaOOPATOPHOTO THIIA,
MOMETIIEHHE JIJIS TIPOBEICHHUS TEKYIIIETO KOHTPOJISI ¥ IIPOMEKYTOUHOM aTTeCTAINH, TOMEIEHUE JIJIsl CaMO-
CTOSITENTbHON PabOTHI

634034, Tomckas obnacts, . Tomck, Bepuununa ynuna, 1. 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 cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[IporpammHuoe obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— OpenOftice 4

13.1.3. MarepuajibHO-TEXHHYECKOE U MIPOrPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSTeIbHON padoThI
Jiis caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHM (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlenuna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ynmuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komnsroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepeueHs MpOrpaMMHOTO 00ECTICYECHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. Kakoe u3 yka3zanubix [10 sBisieTcst kpoccmiaarhopMeHHbIM?

OpenGL

DirectX

OpenGL u DirectX

Hu OpenGL uu DirectX

2. CKOJIBKO OTTEHKOB IIBE€Ta MOXXET 0TOOpa3uTh MHUKCEN, eciid (GopMaT H300pakeHHsl Mpeaycmar-
pHUBaeT Ha XpaHeHHe MHPOPMAITUH 00 OJJHOM MUKCeNe OJUH OaiT?

1

2

8

256

3. Beibepute nuiHui napaMeTp, KOTOPbI HE COEPKUT 1iBeToBast Mojenb HSV

OTtTeHok

Hacernmnensocts

SIpkocTthb

Ceetnora

4. Kakomy 1isery cootBercTByeT 3HaueHue #000000 B niBeToBoit moaenu RGB

YepHsblit

Cepplii

benbrii

IIpo3paunslii

5. HazoBute dopmart ¢aiiioB He MpUHAISKAIUA K N300paKEHUSIM

BMP

PNG

SVG

0oGG

6. HazoBute nonoxwurensHyto uepty HE npucyinyto pactpoBoii rpapuke
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[To3BomsieT co3nare 1000 PUCYHOK

Pacnipoctpanennocts hopmMaToB

Bricokast ckopocTh 00pabOTKH CIIOKHBIX CLIEH

JlerkocTh pegakTUpOBAHUS

7. HazoBute nonoxurenbHyto uepty HE npucymyto BekropHoii rpaduke

O6beM namsaTu

MacmtabupoBanue 6e3 noTepb KadecTna

JlerkocTh pegakTUpOBAHUS

PacnpocTtpanennocTs hopmaton

8. HazoBure otpunarensuyto yepty HE npucymiyto pactpoBoii rpaduke

Bosnb1ioit pazmep ¢aityioB y mpocThiX H300paxeHnit

HeBo3M0OKHOCTD H€aIbHOTO MacIITaOUPOBaHUS

HeB0o3MOXKXHOCTB BBIBO/IA HA M€YATh HA BEKTOPHBIN

CrnoxHocTb (hopMaTa TaHHBIX

9. HazoBute otpunarensnyio uyepty HE mpucymryto BekTopHo#t rpaduke

CnoxHOCTb KOHBEpTaluu (JOpMaToB

HepeHnTabenbHOCTh ONMUCaHUs CIIOXKHBIX U MJIBIX CIIEH

CrnoxHocTb (hopMaTa TaHHBIX

HeBo3MOXXHOCTD M1€aIbHOT0 MAaCIITAOMPOBAHUS

10. ®unbTp, KOTOPHIA I MOJYYEHHUS 3HAUEHUS HOBOTO MHUKCEJAa MCIOJIb3YET JAHHBIE OJHOTO
MHUKCeNa HCXOTHOTO M300pakeHUs Ha3bIBACTCA. . .

ToueunsIit

MarpuuHslii

[IpocTpaHCTBEHHBI

Crtpounblit

11. JIumauii cpenu ToueqHbIN (GUITBTPOB

SIpkocth

KonTpacr

Penwed

YeTkocTh

12. JInmHuii cpeayu MaTpUYHBIX (PUIBTPOB

Pa3mbiTHE

Konryp

Monoxpom

VYnanenue myma

13. Kakoit mapameTp pacCUMTBIBACTCS Ha OCHOBE Cleayomuid GopmyIb1?

0,3xRed + 0.59xGreen + 0.11 Blue

ApkocTh

Kontpact

KoaddunueHnt pazmbItust

Paccuer rucrorpamMmsl

14. Peanuzanus kakoro GpuibTpa IpUBEACHA HIDKE?

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

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

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

NuBepcus uBeToB

Penned

Y-b uzobpaxxenue

YeTkocTh

15. HazoBute opmat cxxaTust H300paskeHUsI C TOTEPSIMHU

JPEG

PNG

TIFF

GIF
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16. HazoBute HecymecTByomuil T Moaenuposanus B CAIIP

KapkacHoe MmogenupoBanue

[ToBepXHOCTHOE MOJICTUPOBAHNE

TBepaoTenbHOE MOAECTUPOBAHUE

TecToBOE MOAEIMpPOBaHUE

17. HazoBute urypy, He SABISIONUIYIOCS rpaduIeCKUM IMPUMHTHBOM

Touxka

Otpe3ok

OKpyXHOCTb

KBanpar

18. HazoBute onepanuio He BO3MOXKHYIO B 2/1-MOJICJIMPOBAHUN

Bpamenue

Ilepeceuenue

Otpaxxkenue

BrinaBnuBanue

19. HazoBure HecymecTByromuil komnoneHT CAITP

[TporpamMHoe obecnieueHue

Meronnyeckoe odecrieueHne

HNudopmanmonHoe odbecneueHue

ConpoBoskaaroriee odecriedeHre

20. CxoibKO OTTEHKOB IIBETa MOKET OTOOPA3UTh MHUKCEN, eclu (opMaT U300paKeHUs MperycMar-
puBaeT Ha XpaHeHue nHpopMauu 06 OJHOM ITUKCEIIE OJTUH OUT

1

2

8

256

14.1.2. Jxk3amMeHallMOHHbIE BONPOCHI

Teopernyeckas 4acTb:

1. bubmmoreku anmmaparHou akcenepanun DirectX m OpenGL: cTpykTypa u Ha3HaueHUE, 0COOCH-
HOCTH HCIIOJIb30BaHUs.

2. 'eomeTpuuecKuil HHCTPYMEHTApUi ISl aITOPUTMOB KOMITbIOTEpHOM rpaduxu. Bekropel. Mar-
punpsl. Jletepmunantsl. CkanspHoe npousBeneHue. BektopHoe npoussenenue. OQHOPOAHbBIE KOOpAUHA-
Tol. [IpeoOpazoBanus Ha miockoctu. Peanuzauusa ¢yHkiuu noBopora u nepeHoca. [IpeoOpasoBanus B
TPEXMEPHOM NpocTpaHcTBe. [lapauienbHas v IepCreKTUBHAS POCKLUH.

3. I'uctorpamma sipkocTtH. Co3nanue rpapuueckux ¢puiabrpo. Koneku.

4. I'papuueckue oubmmorexu B Windows: GDI u GDI+. Konrekcr yctpoiictBa. I'paduueckue me-
tobl kiacca CDC. AnmapatHo-3aBUCcHMas U anlapaTHO-He3aBUcHUMas Trpaduka.

5. Meroapl ONTHUMU3ALUMKM pacyeTa U BbIBOAA M300pakeHHs Ha dKpaH. J{BoitHas Oydepuzanus u
BUPTYaJIbHbBIE 3KPAHBI.

6. O630p CAIIP mns reomerpuueckoro moxenupoBanus: KOMIIAC, AutoCAD, SolidWorks,
Corel, PhotoShop, Macromedia Flash.

7. OOBEKTHO-OPHUEHTUPOBAHHOE IporpaMMupoBanue. [IpencraBieHre reoMeTpu4eckux 0ObEKTOB
Ha C++: HacienoBaHue, BUPTyajbHble MeTOAbl W nojaumop¢usM. OpraHuzanus mpouecca pazpaboTKu
CJIO’KHBIX ITPOrpaMMHBIX cucTeM. O030p CyIIECTBYIOUINX B 00JaCTH CO3JaHUs IPOTpaMM CTaH1apTOB.

8. IlonsiTHe KyOMUYECKHX CIUIaHOB. AMNMPOKCHMHUPYIOLIUE YPAaBHEHUS MPOCTPAHCTBEHHBIX KpH-
BbIX: Deprioccona, Dpmura, besbe, B-crnaiinbl, panuonanbusie Beipaxkenus, NURBS. [loustue nuneit-
YaTbIX IOBEPXHOCTEH. ANNPOKCHMHUpYIOIIME ypaBHeHHs MoBepxHocted KyHca, bespe, B-crmaiiHos,
NURBS.

9. Ilpencranenne cTpykTypsl MpoekToB B UML-nuarpammax. @uzndeckue v JIOTHYECKUE CTaTH -
YyecKHe MOJIeNH, BpeMeHHbIe Moziesi. CriocoObl HOCTPOSHUS

10. PactpoBas u Bekropnas rpaduka. @opmatsl BetoB RGB, CMYK, HSV. Cioco0s1 xpaneHus.
[Tukcensl u ctpaiiabl. Cxarue rpadudeckoil nHopmanu. dopmartel XpaHeHus rpadudeckux (Qaiiaos
BMP u EMF.

11. PexomMeHjanuuy no NpOEKTUPOBAHUIO MOJIb30BaTeNbekux nHTEpdeticos B CAIIP.
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12. CAIIP anst paanodJeKTPOHHBIX YCTPOMCTB — 0030p CYLIECTBYIOIIUX, KJIacCHU(pHUKAINA, OCO-
OCHHOCTH MMOCTPOCHUSI.

13. CoBpemennsie TeHaeHnuu B pazpadorke [10. Ocobernnoctu mnarpopmsl .NET Framework u
a3bIK CH.

14. Coznanue MynbTUMENUNHBIX NpuiiokeHui. ['unepreket. ['unepmenua. Bocnpounssenenue 3By-
ka u Buaeo. dopmatsl XpaHeHUs 3ByKa U BUJIEO.

15. TunoBsie aTOpUTMBI 00PaOOTKU PaCTPOBOM TpadUKH.

16. Ynanenue HEeBUAMMBIX JIMHUH U MTOBepXHOCTEW. OTCEeueHre HEeUIIEBBIX rpaneil. MeTop miaBa-
IOIIEro TOpU30HTa. MeToa z-Oydepa. AITOpUTMBI YIIOPSIOYMBAaHUSA. METO1 HOCTPOYHOTO CKAHUPOBAHUSI.

17. LHenu u 3amaun MamuHHOM rpaduku. Beenenue nmonstuii CAITP. BusyansHoe reomeTpudeckoe
MOJICTTUPOBAHUE.

[IpakTyeckas 4acTh:

1. Hanucatp nporpammy Ha C++, KOHBEpTHpYIOIee IBETHOE U300paKEHUE B OTTEHKH CEPOro B
TOM ke oOsacTu nmamsatu. O6ecneynTh YIET CTPAIOB.

HcxonHble TaHHbIE: yKa3aTellb Ha NepBblid OaliT n3o0paxenus B popmare RGB888 char* pS, pas-
Mep uzoopaxxkenus int nWidth, nHeight.

2. Hanucatp nporpammy Ha C++, 3aMEHSIIOLIYIO KpacHbIE MUKCENbl M300pakeHUsI Ha 3eJEHbIC B
TOM ke oOsacTu mamsatu. O0ecreynTh YIET CTPaIOB.

HcxonHble TaHHbIE: yKa3aTellb Ha NepBblid OaliT n3o0paxenus B popmare RGB88Y char* pS, pas-
Mep uzoopaxkenus int nWidth, nHeight.

3. Hamucate nporpammy Ha C++, oGecriednBaronIylo MOBOPOT KBaJPaTHOTO M300pakeHust Ha 90
rpamycoB. O6ecneunTh y4ET CTpanIoB.

HcxonHble TaHHbIE: yKa3aTellb Ha NepBblid OalT n3o0paxenus B popmare RGB888 char* pS, pas-
Mep u300pakeHus int nSize.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
['padmueckue GUIBTPHI

14.1.4. Tembl 1a00paTOpHBIX padoT
TeepnorensHoe moaenupoanue B CAIIP KOMITAC-3D
Hamucanue npunoxenus Ha 6aze CAITP KOMITAC-3D
Hcnonp3oBanue rpadguueckux OMOIMOTEK At pabOThI ¢ FTEOMETPUYECKUMU MOJIEIISIMU

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

KaTeropI/m BI/I)II)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MaTcpualioB PE3YJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C HapymeHHIMHU
ciyxa

C mapymenusmu | CobecenoBaHue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IPOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemnienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOITPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMeTUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

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