CMONeHCKnn
Hanpasnenue noocomosxu 09.03.01 « Ungpopmamurxa u gvluuciumenvHas mexHuKay ( @unnan
Ipogpunv «Aemomamuzuposanmwvie cucmemsvl 00paboOmKu UHGoOpMayuL U YnpaeieHus» . 47
PIIJ] B1.B.01 «IIpozpammuposarnue KoMnolomepHoli 2paghuxuy [ E]7

dunuan ¢enepanbHOro rocyapcTBEHHOr0 0I01KETHOT0 00Pa30BaTEILHOI0 YUPeKIeHUs
BbICIIIET0 00pa30BaHUA
«HanuoHaJbHBIN HcciIeg0BaTeILCKUH YHUBepcuTeT « MIU»
B I. CMoJIeHCKe

YTBEPXJ/IAIO

3am. JUpeKTopa
110 yueOHO-MeToeckoit paboTe
Puimana PI'BOY BO
«HUY «MDH» B L, Cmonencke

<Z 5"~ B.B. Poxx
5o P Sz =5 8.B. Poxkos
(LG o8 s 20 LO0T.

PABOYASA NIPOI'PAMMA JUCHUIIJIMHBI

IMPOTPAMMUPOBAHUE KOMIILIOTEPHOM I'PA®UKH

(HAMMEHOBAHME JACUMITIJIAHBI)

Hanpasienue noaroroskm: 09.03.01 «MupopMaTuka U BLIYMCIANTEILHAS TEXHUKA

IMpodnib: KABTOMATH3UPOBAHHbIE CHCTEMbI 00PA0OTKH MH(OPMAIIMY U YIIPABJIECHUSD)

YpoBeHb BbicHIEro 00pa3oBaHusi: 0aKajaaBpuaT
HopMaTuBHBIi CpOK 00y4eHusi: 4 roaa
®opma o0yueHusi: QUHasA

I'ox Hadopa: 2020

CMoJIeHCcK



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamurxa u gvluuciumenvHas mexHuKay ( ouriAn
Ipogpunv «Asmomamuzuposanmwvie cucmemsvl 00paboOmMKu UHGOPMaAYUL U YNpaeIeHUus» < |
PIIJ] F1.B.01 «IIpocpammuposarue KOMRbIOMEPHOU 2paghuKuy M3n_

[Iporpamma coctaBinena c¢ ydetom @®I'OC BO - OakanaBpuara IO HalpaBICHUIO

noarotoBku 09.03.01 «MudpopmaTuKa ¥ BBIYMCIUTENbHAS TEXHUKA», YTBEP)KICHHOTO IMPHUKA30M
Muno6puayku Poccun ot «19 » centsiops 2017 r. Ne 929

IIporpammy cocraBuI:
accucreHT kageaps! BT

\,C;

«24 » _wrons 2020 .

A.C. ®enysoBa

[Iporpamma o6cyxaeHa 1 oo0peHa Ha 3aceiannu Kadeapsl « BoluncanTenbHas TEXHUKA»
«24» HIOHS 2020  r., mporokos Ne 11

3aBenyrwmmii kageapoi BIYMCIUTEIbHON TEXHUKH
A.T.H., Ipogeccop

A.C. ®enynoB

«02» wrong  2020r.

PIIJ] amanTupoBaHa AJis JIUI] C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMU 3JI0POBbSI M1 HHBAJIHJIOB

OTBeTcTBEeHHBIH B (puiinaJie o padore
¢ JIOB3 u nunBajnaamMmu

a/ E.B. 3yeBa
- /1/"’_

74
«02» wurong  2020r.



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamurxa u gvluuciumenvHas mexHuKay ( ouriAn
Ipogpunv «Asmomamuzuposanmwvie cucmemsvl 00paboOmMKu UHGOPMaAYUL U YNpaeIeHUus» SFF]
PIIJ] F1.B.01 «IIpocpammuposarue KOMRbIOMEPHOU 2paghuKuy v3n_

1. HEJIA U 3AJAYHN OCBOEHU A JUCIIAITJIMHBI

Heas ocBoenuss auctumnabl  «l[IporpamMmupoBaHue KOMIIBIOTEPHOW TpaduKmy —
dbopmupoBaHre 3HaHMKA B 00JACTH KOMIBIOTEPHOW TpaguKH C IOMOIIBIO COBPEMEHHBIX
rpadu4ecKux MakeToB.

B nmucnunnube «lIporpammupoBaHue KOMIBIOTEPHON TIpaUKu» OCHOBHOE BHHUMaHUE
yAeNseTcsl 3aJadaM 10 M3YyYEHUIO TPHUHIIMIOB CO3JaHUst W 00pabOTKM H300pakKeHUil ¢
MCIIOJIb30BAHNEM TPAaPUUECKUX ITAKETOB, OCHOBBI TPOTPAaMMHUPOBAHUSI KOMIIBIOTEPHOH I'paduKy Ha
Pa3IMYHBIX $3bIKAX W C HCIOJIb30BAHHEM CHEIMATU3UPOBAHHBIX IAKETOB, OCHOB BOCHPUSTHUS
rpadpuueckux u300paxeHWi, (U3MKM 1BETa U CBETa, BUJOB TIpaduku, 0COOEHHOCTEH
WCI0JIb30BAHUS U IPUHUUIOB (POPMUPOBAHUS PA3TUYHBIX BUIOB I'pauKU, OCHOB KOMIILIOTEPHOTO
nu3aiiHa 1pu (GOPMHUPOBAHUIO KOMIO3MIMHA, CO3/aHUS €JUHOro CTUIS odopmiieHus, mnepeaaye
obpasa.

3agaum: wu3yyeHHE MOHATUITHOrO amnmapara JUCLUIUIMHBI, OCHOBHBIX TEOPETHUECKUX
MOJIOKEHUH U METOJIOB, PUBUTHE HABBIKOB MPUMEHEHHUS TEOPETHUUECKUX 3HAHUU AJIs pelieHus
MPaKTUYECKUX 3a]ad, KacalollMXCS MPOrpaMMHPOBAHMSI KOMIBIOTEPHON TrpauKu; OCBOEHHE
rpaduyeckoro auzaiiHa uHTepdeiica B I1eIOM WM OTIENbHBIX JJIEMEHTOB YIIPaBJICHUS IO
OTIPEJIeIECHHOMY paHee BU3YaJIbHOMY CTUJIIO; CO3JIaHUE PAacKaJpOBOK aHUMAIMH HHTEep(eNHCHBIX
00BEKTOB; PUCOBAHME MHUKTOIPAMM, BKJIOYAs pa3paboTKy uX MeTadop; pucoBaHUE IpapuuecKux
MOJCKa30K M JApyroil uHTepdeiicHoi rpaduku; onTUMHU3alus UHTepdelcHOl rpapuku mnon
pa3nIuyYHbIE pa3pelleHus SKpaHa; co3/laHue rpaduiyeckuX JOKYMEHTOB B IporpaMMax MOATOTOBKH
pacTpoBBIX H300pa)xkeHHil; co3laHue TrpaduyecKuX JOKYMEHTOB B IMporpammax IOATOTOBKH
BEKTOPHBIX M300paXKCHUH; PUCOBAHHME AHMMAIMOHHBIX IOCIENIOBATEIbHOCTEH M PacKaJpOBOK;
U3Yy4YUTh MpaBUIa NEPCHEKTHBBI, KOJOPUCTUKU, KOMIIO3HUIIMU, CBETOTEHU M U300pakeHus: 00beMa;
O3HAKOMJIEHUE ¢ TPeOOBAHUSAMU LIEIEBBIX ONEPALMOHHBIX CUCTEM U IJIAT(GOPM K MUKTOrpaMMaM U
3JIEMEHTaM YIPABJICHMS; U3Y4YUTh OOIIME MPUHIMIIBI AaHUMAILUK, IpaBuia TUIorpagckoro Habopa
TEKCTa U BEPCTKHU.

2. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna «IIporpaMMupoBaHUE KOMIbIOTEPHON rpadUKW» OTHOCHUTCS K 4acTH,
dbopMupyeMoil yduacTHUKaMU 00pa30BaTeIbHBIX OTHOLICHUIA.

Jia u3ydyeHus NaHHOM MUCHUIUIMHBI B TpaeKTOpuu (GOpMUpPOBaHUSA MPO(ecCHOHATBLHOM
komriereHIu [1K-6 HeoOxouMbl 3HaHUSA, YMEHHUSI U HABBIKU, (POPMHUpYEMBIE MPEAIECCTBYIOIIUMU
JTUCHUILTHHAMHU.

TexHonorus mporpaMMHpPOBAHUSL.

[lepeuens moCHEQYIOMUX TUCHUIUIMH, JUIsI KOTOPBIX HEOOXOJWMBI 3HAHUS, YMEHUS U
HaBbIKU, GOpMUpYEMble JaHHOU AUCIUILTUHOM.

bas3nl jaHHbIX.

[IpoekTHO-TEeXHOJIOTNYECKas MPAKTHKA.

[IpoextupoBanne Web-nipuinoxeHu.

[IpennunnomMHas npakTuka.

[ToaroToBka K 3aIIyTe U 3aIIUTa BBIMTYCKHOM KBaTM(PUKAITMOHHON pabOTHI.

3. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHMSA JUCTIUITJIMHbI

OcBoeHue JUCLUUIUIMHBI HANpaBleHO Ha (OPMHUPOBAHME DJIEMEHTOB  CIIEAYIOIIHUX
koMmriereHIMil B coorBerctBur ¢ PI'OC BO u OIl BO no naHHOMY HampaBiI€HHIO NOATOTOBKU
(cneyuanvnocmu):
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Ilepeyens mIaHNpyeMbIX pe3yJIbTATOB 00y4YeHHs 10 JUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMM JOCTHKEHHS] KOMIIeTeHIUH
KoMmnerenuus HNuauxaropsl Pe3ynbTaTsl 00yyeHus1
AOCTUKEHH S
KOMIIeTeHI M
IIK-6 [IK-6.2  Ilpoektupyet | 3HaeT: CTaHJapTHI, perilaMeHTUPYIOIINE
Cnocoben IPOrpaMMHOE TpeOOBaHUS K JPrOHOMHKE B3aUMOJEHCTBUS
pa3pabaTbIBaTh obecnieuenue (06.025- | yenoBek-cucrema, TpeOOBaHUS U PYKOBOJCTBA
TpeOoBaHUA k | C/01.6) o IPOEKTUPOBAHUIO COOTBETCTBYIOLIUX
IIPOrpaMMHOMY 1aTGopM U ONEPallUOHHBIX CUCTEM.
o0ecneveHuno u VYMmeeT: co3naBaTh MHTEPAKTUBHBIE MPOTOTHUIIBI
IIPOEKTUPOBATh €r0 uHTep(eiica, paborath ¢  IporpamMmamu
Ha OCHOBE IPOTOTUITHPOBAHUS HHTEPPENCOB.
COBPEMEHHBIX Bnaneer: MPOEKTUPOBAHUEM uHTepderica
TEXHOJIOTHUH COTJIaCHO TpeOOBaHUSIM KOHIIETITIN
IIPOrpaMMHUPOBAHUS uHTep(delica, MpoeKTUpOBaHUEM HHTepdeiica 1o
o0pa3lly yxe CIpOeKTHpOBaHHOrO MHTepdeiica,
HalMCaHUEM UHTEPPENCHBIX TEKCTOB,
IPOBEPKOM HHTEPPEHCHBIX TEKCTOB
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUAIIJIMHBbI

CTpyKTypa AMCUMILIMHBI:
Ckonuposamu u3 yuebnozo niana no coomsemcmeyoweii Oll1:

Cemectp 5 Hroro 3a xypc
AKaIeMHYEeCKHIX 4acoB AKaleMHYeCKIX 4acoB 3.e.
) )
Wnnexc HanmenoBanue S 2 S
E' Kon 2| 3e E Kon
Z | Bceero Jlex | JIa6 | IIp | KPIT | CP & Z | Beero Jlex | Jla6 | IIp | KPII CP Konrpone | Bcero
Z TaKT. z ™ TaKT.
N4
IIporpamMmupoBaHnue
b1.B.01 | xommbroTepHOH Sx3 | 180 68 34 | 34 76 | 36| 5 | 9xs| 180 68 34 34 76 36 5
rpaduku
OBO3HAYEHMUSI:

Buabl npoMexyTO4YHOM aTTecTanMu (BUIbI KOHTPOJIS):
OK3 - DK3aMEH;

3a0 - 3a4er c OICHKOM;

3a — 3auer;

Buapbi pador:

KoHTakT. — KOHTaKTHast paboTa 00y4aroUMXcs ¢ MpernoaBaTeseM;
JIek. — NeKIMOHHbBIE 3aHATHS;

JIa6.— mabopatopHsle paboOTHI;

IIp. — mpakTHYecKHe 3aHATHS;

KPII — kypcoBas paboTa (KypcoBO# MPOEKT);

PI'P — pacuetHo-Tpaduueckas padota (pedepar);

CP — camocrosTenbHas paboTa CTyJIEHTOB;

3.6.— 00bEM JMCLUUIUIMHBI B 3a4E€THBIX €IMHHIIAX.
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Coz[epﬂcaﬂne AUCIHUITIJINHBI

No HaumeHoBaHue BH/IOB 3aHATHII M TEMATHK, CO/IeP:KaHHe

1 JIEKIIMOHHEBIE 3aHATus 17 mT. mo 2 4Jaca:

1.1 OcuHoBubie noHsATHsA. OOMacTu npuMeHeHUsT MamMHHON rpaduku. CTaHgapTel B 00J1acTH
pazpadortkurpaduyeckux cuctem. GKS. I'padmueckoe siipo, cerMeHTsl, aTprHOyTHI

1.2 Texauueckue cpeacTBa KoMibloTepHOU Tpaduku. ['paduyeckue amanreps ['padudeckue
MIPOLIECCOPBI, anmapaTHas peanusanus rpapuueckux pynkuuid. [loHarue xkoHBeilepoB BBoJa U
BbIBOJIAa Tpadmueckoil nHpopmaruu. CucTeMbl KOOPANUHAT.

1.3 Adodunnapie mnpeoOpazoBaHMs W BCIIOMOTATeNbHbIE  alrOpUTMBL.  AdQUHHBIE
npeoOpa3oBaHus U npoenupoBanue B 3D.

1.4 OrobpaxeHue npocTpaHCTBa MOJb30BaTeNsd. Pacdyér monb30BaTeNbCKUM W MalIMHHBIX
KOOpAMHAT. AJITOPUTMBI T€HEPUPOBAHUS JIMHUM.

1.5 TenepupoBanue oTpe3ka npsimMoil. DopMHUpoOBaHUE AYTHU OKPYKHOCTH.

1.6 Kpussie besne . /IBymepHoe oTceuenne. OTcedeHUE MPSIMOYTOJIbHBIM OKHOM . OTceueHne
BBIITYKJIBIM MHOTOYTOJIBHBIM OKHOM. OTpe/eneHre BHIITYKIOCTH MHOTOYrojibHUKa. OTceueHne
HEBBIITYKJIBIM MHOTOYTOJIEHUKOM.

1.7 3anuBka oOsacrteii . 3aJIMBKa C COPTUPOBKOM. 3amuBKa Mo pedpaM. 3aJIMBKa C 3aTPABKOM .
1.8 TIIpeobpa3oBanne koopmuHat . [IpeoOpazoBaHMe KOOpPAWHAT B JBYMEPHOH CHCTEME
[IpeoOpa3oBaHus B TPEXMEPHOH CHCTEME KOOPIUHAT .

1.9 Buner mpoekmuit . IlepcnexktuBHBle Tpoekiuu .  KoCOyrojibHbIe  TPOEKITUH.
AxcoHOoMeTpuYecKasi IPOEKIHU .

1.10 ITocTpoeHue MPOEKIHA TPEXMEPHBIX OOBEKTOB . 3aTEHEHNE OTPe3Ka MIOCKOCThI0. OUepKH.
VY nanenue 3aTeHsIEMBIX pedep .

1.11 Anroputmbl mapamiesnbHoi 00paboTku. [locTtpoenue ceuenns oObekTa

1.12 Komupoanue u cxarue napopmanuu. Pactpossie popmatel. BekropHsie popmaTsl.

1.13 PactpoBbie aJIrOpUTMBI

1.14 ®paxransl. 3D-monenu. Kpusbie 1 moBepxHocTH CrutaitHbI

1.15 ®dopmarsl rpaduueckux PaittoB. Cuctembl 1BeToB. OCHOBHBIC TOHSTHS TPEXMEPHOM
rpaduku. McnonszoBanne Gpynknuit BIOS mis paboTel ¢ BUaeoaganTepamme

1.16 Peanuzamms anmapaTHbeIX Mopayiaed rTpaduueckoit cucrembl. O030p  pazIUYHBIX
rpadudeckux nporpamm. Knaccudukamms n3o00pakeHui U mpeoOpazoBaHms

1.17 Beepenne B OpenGL. OpenGL. Ocpemenne. OpenGL. TekcrypupoBanue. BBenenue B
wenaepsl. GLSL. [Ipunoxenne ¢ GLSL. VBO. VAO wu HaloXeHHE TEKCTyp C
WCIIOJIb30BaHMEM IlelaepoB. 3arpy3ka wmojeneid. Ocpemenue B meigepax. Penbednoe
TEKCTYPUPOBAHHUE.

2 | nabopaTopHbie paboThl 8 mT. 10 2 (4) yaca:

2.1 OcHoBubie mpuemsl pabotsl B GIMP. Pabota co cnosmu

2.2 ®oromonTax. Pabora ¢ ietom. Boccranosienue hororpaduii.

2.3 Uzyuenue InVision Studio.

2.4 0O0630p Inkscape. 3nakomcTBO ¢ designer.gravit.io.

2.5 Co3pnanuennrepeiica rpapudeckoii cuctemsl B cranaapre CUA

2.6 Omnwucanue TPEXMEPHOT0 00BEKTA CIIMCKOM pedep.

2.7 Peanu3anus moBOpoTa, CABUIa M MacIITaOUPOBAHUS

2.8 IlonmydyeHue OpTOrOHAIBHBIX MpoeKuud oObekTa. IlodyueHue UEHTpaIbHOM MPOEKIHUU
oObekTa. PaboTa c SKpPaHHBIMU KOOPIAMHATAMU

3 | CamocrosiTenbHast paboTa CTY/I€HTOB:

3.1 4 KOHTPOJBHBIX OMpoca nociue 2-i, 6-it, 10-it, 14-i1 u 17-i nexuwmii;
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3.2 3akperieHne MaTepHuaia 1o TeMaTHKe JEKIIMOHHBIX 3aHATHA.
3.3 Bakperienne wu3ydeHus MatepuanoB jekmmid 1.1-1.17 — Texuuueckue cpencta
KOMITBIOTEPHOM rpadukm. OrobOpaxeHue MIPOCTPAHCTBA MOJIb30BaTENS. Pacuér

M10JIb30BATEIIHLCKUM u MalllMHHBIX

KOOpAWHAT

I'enepupoBanue orpeska npsiMmor. PopMUPOBAHUE AYTM OKPYKHOCTH. PacTpoBbie aJIrOPUTMBI.
Beemenne B OpenGL. IloctpoeHme mpoeknuii TpexMepHbIX 00bekTOB. IIpeoOpazoBaHue

3.4 TloaroroBka K 3K3aMeHY I10 TUCIHILIHHE
(oLleHOUYHBIE MaTepHalibl IPUBEAEHBI B pasnene 6 Hacrosen PI1J).

KOOpJAMHAT. AJNTOpPUTMBI  I'E€HEPUPOBAHUSA  JIMHHIL.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

Tabnuma - O6pa3zoBaTesbHbIE TEXHOJIOTUH, UCIOIb3YEMbIE IIPU PEATU3ALMU PA3IUYHbIX BUJOB yueOHOM

3aHATHH 110 JUCHUITIIINHE

OO6pa3zoBarenbHbIE TEXHOJIOTUU

Knaccuueckass  (TpagumuoHHas,  WH(POPMAIMOHHAS)
nexuusi. UTHTepakTUBHAS TEKIHS (JIEKIIUS-BU3YATH3AIIHS ).
NHnuBunyanbHble ¥ TPYNIOBBIE KOHCYJIBTAIMU IO
JTUCITUTIITNHE

TexHonorust  BBIMIOJIHEHUS  JIAOOPATOPHBIX  3a/JaHUMN
WHAUBUAYaJIBHO. Texnonorus BBITIOJTHEHH S
1a00paTOPHBIX 3aJaHUi B Masioll Tpymme (B Opurane).
Texnonorusi mpoo6seMHOT0 0OydYeHHsI Ha OCHOBE aHAJIN3a
pe3yabTaToOB JIa0OPATOPHOU PAOOTHI: WHIWBHUIYATHHBIN
ompoc, cobecenoBaHre B Maynod Tpymme (Opuraze),
00CYXJCHHE  pE3YJbTaTOB  KOMAaHJHOW  paboTHI,
IpynmoBasl  JUCKYCCUS, METOJ| «KPYTJIOTO CTOJIay,
NPEJICTAaBICHUE CTYJAEHTOM WJIM TPYIINOW CTYACHTOB
(Opuramoii) pe3ysbTaToB Ja0OpPATOPHOM paboTHI B (hopme
oT4YeTa M MYJIbTUMEAUNHOW mpe3eHTauuu. [IpoekTHas
TEXHOJIOT U

WHpOopMaMOHHO-KOMMYHUKAIIHOHHBIC TEXHOJIOTUH
(moctyn x DUOC ¢unuana, k ObC ¢unmana, 1octyn K
UH(POPMAIMOHHO-METOTNIECCKUM MaTepuaiam o
JUCITUTIIINHE)

Ne n/m Bunpl yueGHbIX 3aHATUI

1 Jlexmn

2 JlaboparopHas padoTa

3 CamocrostenpHas pabora
CTYICHTOB (BHEAYIUTOPHAs)

4 KouTpons (mpomexyrounas
aTTecTalus: 3a4eT WIu
9K3aMEH)

TexHonoruss NHUCHEMEHHOTO KOHTpPOJIsI, B TOM YHCIIC
TCCTHUPOBAHUC. Peiitunrosas cucrema KOHTPOJIA

6. OUEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTAIIUM - I OHEHKHN KAYECTBA OCBOEHUA

TV CHUTIIMHBI

K HpOMC)KyTO‘-IHOﬁ arrecral CTyACHTOB IO JUCHUIIJIMHC MOTYT IPUBJICKATHCA IMPEACTABUTCIN
pa60To;[aTeﬂeI71, npenoaaBaTeyid NOCICAYIOMUX TUCHUIIIINH, 3aBECAYIOIINC Ka(beﬂpaMI/I.

7
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OneHka KayecTBa OCBOCHMS JUCLUIUIMHBI BKJIIOUAET KaK TEKYLIUH KOHTPOJIb YCIIEBAEMOCTH, TaK
U IPOMEXYTOUYHYIO aTTECTALUIO.

OneHouHbIE CpesICTBA TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH:
IIpumepbl BOPOCOB K KOHTPOJLHOMY OIIPOCY NOCJe 2-i JeKIMu:
1.OcHOBHBIC IOHITHS KOMITBIOTEPHOU TpadUKH.
2.065acT IPUMEHEHHS MAIIMHHON TPa(UKH.
3.Cranmaptsl B 0051aCTH pa3pabOTKH rpauIecKuX CUCTEM.
4.GKS.
5.I'padmyeckoe sapo, CerMeHThl, aTpUOYTHI.
6.TexHuueckre cpecTBa KOMIBIOTEPHOU TPadUKH.
7.I'paduueckue anantepsl.
8.I'padmueckue mporeccopsl, anmapaTHast peaau3anus rpadhuaeckux §yHKIHA.
9.IloHsATHE KOHBEHEPOB BBOJIA U BHIBOJIa rpaduieckoil HHPOPMAITUH.
10.CucremMbl KOOpIMHAT.
IIpuMepsI BONIPOCOB K KOHTPOJBLHOMY OIPOCY mocJje 6-if Jjekuuu:
1. Adbdunnbie npeoOpa3zoBaHUs U BCIIOMOTATENIbHbBIE aJITOPUTMBI.
2.AdpunHBIE TpeoOpazoBaHus U poenupoBanue B 3D.
3.0To0pakeHre MPOCTPAHCTBA ITOJIH30BATEIIS.
4. Pacy€T moJIb30BaTEIbCKUN U MAIIMHHBIX KOOPIUHAT.
5.AJTOpUTMBI T€HEPUPOBAHUS JINHUH.
6.'emepupoBaHue OTpe3Ka MPSIMOi.
7.®opMHUpPOBAHKE TYT'H OKPY>KHOCTH.
8.Kpusrie besbe .
9.J/IBymMepHOE OTCEeUueHHE.
10.0Otceyenue npsiMOYTrOJILHBIM OKHOM .
11.01ceuenue BBIMYKIBIM MHOTOYTOJIbHBIM OKHOM.
12.0Omnpenenenre BBIMTYKIOCTH MHOTOYTOJIbHUKA.
13.01ceueHme HEBBITYKIIBIM MHOTOYTOJIbHUKOM.
IIpumepbI BONIPOCOB K KOHTPOJLHOMY ONPOCY MOcJIe 6-ii JieKIun:
1.Kpussie besbe.
2.J/IBymepHOE OTCEUEHHE.
3.01cedyenne nNpsMOYroabHbIM OKHOM.
4.0t1ceyeHne BBITYKJIBIM MHOTOYTOJIbHBIM OKHOM.
5.0mnpeneneHne BHITYKIOCTH MHOTOYTOJIbHUKA.
6.0T1cedyeHre HeBBITYKIIBIM MHOTOYTOJIbHUKOM.
7.3anuBKa o0nacTen.
8.3anuBKa C COPTUPOBKOIA.
9.3anuBKa no pedpam.
10.3anuBKa ¢ 3aTpaBKOil.
11.TIpeobpazoBaHre KOOPIUHAT.
12.TIpeo6pa3zoBaHue KOOPAUHAT B ABYMEPHOM CUCTEME .
13.TIpeo6pazoBaHust B TpPEXMEPHOM CUCTEME KOOPAMHAT .
14.Buzp! npoekuui .
15.11epcriekTUBHBIE TPOEKIIHH.
16.KocoyronbHble MPOEKIUH.
17.AxkcoHOMeTprYecKas MPOESKIIHSL.

IIpumepbl BONPOCOB K KOHTPOJILHOMY onpocy nocie 10-i Jeknun:
1.ITocTpoeHne mpoeKIHi TPeXMEPHBIX 0OBEKTOB.
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2.3aTeHeHHe OTpe3Ka IIOCKOCTHIO.
3.04epku.
4.V nanenue 3aTeHsIeMbIX peodep .
5. AnropUTMBI TTapaJuIeIbHON 00pabOTKH.
6.ITocTpoeHue ceueHust 0ObEKTA
7.KoaupoBanue u cxatue nHopmaIuu.
8.PacTpoBsie hopmarsl.
9.BekropHbie hopMaThl.

10.PacTpoBbie anropuTMBI

IIpumepbl BONPOCOB K KOHTPOJIBLHOMY ONpocy nocje 14-i Jekuun:
1.®paxransl. 3D-moaenu.
2.Kpussie u moBepxaoct CriiaifHbI
3.®@opmartsl rpadudeckux (ainos.
4.CucTtembl 1IBETOB.
5.OCHOBHBIE MOHATHS TPEXMEPHOU I'padUKH.
6.cnonb3oBanue Gpyakuit BIOS 11 paboThl ¢ BUIeoa anTepamMue
7.Peanu3zanus anmapaTtHbIX Moyl rpadu4ecKoi CUCTEMBI.
8.0030p paznuuHBIX rPa@UIECKUX TPOTPAMM.
9.Kitaccudukanus n300paxeHui u MpeoOpa3oBaHUS

IIpuMepsI BONIPOCOB K KOHTPOJBLHOMY onpocy nociae 17-i gexkuuu:

1.Brenenue B OpenGL.

2.0penGL.

3.0cgemenue OpenGL.

4. TexcTypupoBaHHUe.

5.BBenenue B menaepsl.

6.GLSL.

7.Ilpunoxxerune ¢ GLSL.

8.VBO.

9.VAO u Hajlo)eHne TEKCTYP C UCIIOJIb30BAHUEM IIICHIEPOB.
10.3arpy3ka Mojieneii.
11.0OcBemienue B meiaepax.
12.PenvedHOE TEKCTYpHUpPOBAHHE.

IIpuMephI aJIrOPUTMa CAMOCTOATEILHON PadoThHI N0 3aKPeNJIeHHI0 MaTepuaJia 1o TeMaTuKe
JEKIHOHHBIX 3aHATHII:

B xone u3yuenus npucuuruinabl «lIporpaMmupoBanre KOMIbIOTEPHOU TpadUKU» CTYACHTHI MOTYT
MOCeIIaTh ayJUTOPHBbIC 3aHATUS (JEKIUHU, JIabopaTOpHbIE 3aHATHUS, KOHCyHIbTanuu). OCOOEHHOCTh
u3ydeHus aucuuruinabl «KommbroTepHas rpaduka» COCTOUT B BBIIOJHEHUH KOMILIEKCa Jab0paTOPHBIX
paboT, riIaBHOW 3a/ayeil KOTOPOro SBISIETCS IOJTy4YE€HHE HABBIKOB CAMOCTOSITENBHOW paboThl Ha
KOMIIBIOTEpPAX C HCIOJIb30BAHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX NPOTPaMM, MNpPEIHA3HAUYECHHBIX IS
pelIeHns OTPEEIEHHOTO Kpyra mpodeccnoHalbHbIX 3a7a4.

Baxxnoe MecTo B OBJaJIeHUU TeM JAHHOW JUCIUILIMHBI OTBOJAHUTCS CaMOCTOSITENBHON paboTe, mpu
3TOM BO BpeMs ayJUTOPHBIX 3aHATHI MOTYT OBITH PAaCCMOTpPEHBI U MpopaboTaHbl Hanboliee BaXKHBIE U
TPYIHBIE BOMIPOCHI MO TOM WJIM UHOM TeMe NUCIUIUIUHEI, a 00Jiee IETKUe BOPOCHl MOTYT OBITh H3YUEHBI
CTYJI€HTaMH CAMOCTOSITEIBHO.

Hwxe nepeunciensl NpeaHa3HAYEHHbIE ISl CAMOCTOSATENBHOTO HM3YYEHHS CTYJIEHTaMHU OYHOU
¢dbopmbl 0OyueHHUSI T€ BOMPOCHI M3 JIEKIIMOHHBIX TEM, KOTOpPbIE BO BpeMs MPOBEACHHUS AyAUTOPHBIX
3aHSTHUI U3Y4alOTCA HEJJOCTATOYHO WM U3y4eHHE KOTOPBIX HOCUT 0030PHBIM XapaKTep.

9
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MeTtoauka 3aKperieHus MaTepruaioB JIEKIIMOHHBIX 3aHsaTHil 1.1-1.17:
3akperyieHre 3HaHUW B O00JAaCTH JAaHHOW JUCHUIUIMHBI — SIBISETCS pa3paboTka rpaduyeckoro
penakropa:

1. OtolOpaxkeHne MpOCTPaHCTBA MOJIH30BATEIIS.

[Tpu dopmupoBaHnu M300pakeHUE C WCIOIH30BAHUEM CPEICTB KOMITBIOTEPHON TEXHHKH BEChMa
4acTO pellaroTcsl [BE B3aUMOCBSI3aHHbIE 3ajauu: - [IEPEHECEHNE Ha MAIlUHHBIM HOCUTENb
rpadudecKoil MHPOPMALMU C HOCUTEINS IMOJIb30oBaress (IpH BBOJE); -  IEPEHECEHHWE HAa HOCUTEIh
oJIb30Batens rpaduyeckoil HHPOPMAIK C MAIIMHHOTO HOocHTeNs (TIpu BBIBOAE). B o0meM cinydae, npu
PELIeHNH ATHX 3a7a4y, HEOOXOAUMO YCTaHOBUTh COOTBETCTBHUE, C OJJTHOW CTOPOHBI, MEXKIY BBIJICICHHBIM
Y4acTKOM Ha HOCWUTEJE TMOJb30BaTels U, C JAPYroll CTOPOHBI, 3aJaHHBIM YYaCTKOM MAaIIMHHOTO
HocuTens. JlaHHbIe 3a7a4u, B KOHEYHOM CYETE, CBOJATCS K pacueTy KOOpPAMHAT TOYKH Ha MAIlMHHOM
HOCHTEJIE Ha OCHOBAHUHU €€ KOOP/MHAT Ha HOCUTENE TI0JIb30BaTells U Ha00OpOT.

2. Pacuér momp30BaTeNbCKUI M MAIIMHHBIX KOOPIUHAT.

OTtoOpakaeMblif y4acTOK HOCHUTES TIOJIb30BATENSI MOKET MPEACTABIATh COOON HEKOTOPBIM y4acTOK
o0lIero MpocTpaHCTBA HOCUTENS, UMEIMMK (opMy B BUIE NPSIMOYroJbHHMKA (TIOJIB30BATEIbCKOE
OKHO) C MapaMeTpaMH, 3aJalolIMMH KOOPAWHATHI €ro JIEBOW HIKHEH (XIH, YIIH) U IpaBoOi BepXHEH (XIB,
yIB,) TO4YEK.. MaIIMHHOE OKHO MOXET OBITh TaKXe TMPEACTABICHO 4Yepe3 KOOPJAMHATHI JIEBOM
HIKHEH(XMH, YMH) U IIpaBod BepxHEH (XMB, YMB,)

. s caydas nepexoaa OT HOCUTES M0JIb30BaTeNsl K MAIIMHHOMY HOCHUTEIIO:

- Ax, Ay —macutadsl o koopauHataMm X U Y, COOTBETCTBEHHO;

- Bx, By - cmemenus no koopauHaram X U Y, COOTBETCTBEHHO.

Jlns citydas mepexoia OT MalllMHHOTO HOCUTENSI K HOCHUTEIIO MOJIb30BaTE:

- Cx, Cy —macmtadsl o koopauHatam X v Y, COOTBETCTBEHHO;

- Dx, Dy - cmemenus mo koopauHataM X W Y, COOTBETCTBEHHO. 3ajjada OTOOpaKeHUS
KOOPJIUHAT MOKET OBbITh YCJIOXKHEHA JOMOJHUTEIbHBIMU TPEOOBAHUSIMH.

[Ipu oroOpakeHHMM Ha MAIIWHHBIM HOCUTENIb TaKUMH TpPeOOBAHUSIMH MOTYT OBITh: -

MPEAYCMOTPETh KPOMKY 1o Kpasm skpaHa (h); - 00ecTeunTh MaKCHMAaJIbHOE HCIIOJIb30BaHUE
BBIJICJICHHOW IUIOIIAAU 3KpaHA; - UCIOJIb30BaTh OJMHAKOBBIE MAcCHITaObl MO KOOPAMHATHBIM OCSM
X)Y; - u300pakeHue MOMECTHTh MO IIEHTPY BblAeIeHHOro okHa. Co3naHue KpOMKH IO nepudepun
9KpaHa OOECeunBaeTcsi 3a CYeT KOPPEKLUHUU I[apaMeTpoB OSKPaHHOTO OKHa: D¢ dexTuBHOE
MCIIOJIb30BAHUS BBIJECIIEHHON IUIOIIAIM OKHA Ha SKpaHe MOXKET OBbITh 00ecreyeHo 3a CYeT TOro, 4YTo
BMECTO HCIOJIb30BaHUS rabapuTOB OKHA B IOJb30BATEILCKOM IPOCTPAHCTBE CIEIYeT HCIO0JIb30BaTh
rabapuThl UMEIOIIErocs B 3TOM OKHE Tpaduiyeckoro n300paxkeHus, T.€. ero IKCTpeMasabHble 3HAUECHUS I10
koopauHate X u Y. B aTtoMm ciydae macmtaObl MO OCSIM KOOPIMHAT PACCUUTHIBAIOTCA CJIETYIOIIUM
o0pazom:

Jl5ia ynoBieTBOpeHus TpeboBaHUs 0OecrieueHusl OAMHAKOBOTO MaclITaba Mo KOOPAUHATHBIM OCSM,
HeobxouMo 3ToT Macmtad M B3aTh Kak: M=min(Mx, My). OGecnieueHus HEHTPOBKHU U300paKeHH
Ha SKpaHe MpeArnosaraer:

- paccuer MOJIOKEHHUs LIEHTpa MAIIMHHOTO OKHA YMII, XMII;

- paccyer IMOJIOKEHHUS LEHTPOB N300paKEHUSI YHII, XHII.

3. AnropuTMBbI T€HEPUPOBAHUS JINHUH.

[Ipu dopmupoBanuu 000U JIMHUK TPEABIBISAIOTCA CIEAYIOIINE OYEBUIHBICE TpPEOOBAHUS: -

JUHUS JI0OJDKHA HAUMHATHCS M 3aKAHYMBATHCA B 3a/IaHHBIX TOYKAX; -  KOHTPACTHOCTh U SPKOCTh
BJIOJIb BCEH ATUHBI (POPMHUPYEMOU JTUHUM JOJKHBI ObITh OJIMHAKOBBIMHM M HE 3aBHCETh OT KPYTHU3HBI U
JUIMHBI TUHUH; -  HEOOXOJMMO OTpakaTh XapakTep JUHUU (OTPE3KU MPSIMOMN JOJKHBI OBITh MPSIMBIMH,
(dbopMupyeMble TyTy JOJKHBI UMETh GOpMY AYTH U T. 11.); -  (opMHUpOBaHHE OTACIBHBIX TOUEK JIOJKHO
BBINIOJIHATBCS C MUHHUMAQJIBHBIMU 3aTpaTaMd BpPEMEHH, TaK KakK KOJUYECTBO TOYEK, TAaK IPABUIIO,
noctaroyHo Benuko. He Bce mnepeuncieHHble TpeOoBaHMS MOTYT OBITh BBINOJHEHBL M3-3a
NPUHLIMIHAIBHBIX 0COOEHHOCTEH CpelCcTB rpaduiyeckoro BBOJA-BBIBOAA, HOCHTEIb, HAa KOTOPOM
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(dopmupyeTcsi WM C KOTOPOTO CUMTHIBAaeTCs Tpaduueckas HH(POpMAIMs, paccMaTpUBAacTCs B BHJE
MaTpullbl JUCKPETHBIX JJIEMEHTOB, Ha3bIBAEMBIX IIMKCEIaMM, BH3yalbHbIE IapameTpbl (SPKOCTb,
[BETHOCTh U T.II.) KOTOPBIX MOTYT H3MEHAThCA. [loaToMy Qopmupyemble JTUHHH, CTPOTO TOBOps, HE
MOTYT HAuUMHATbCA M 3aKaHUMBATbCA TOYHO B MAaTEMaTHYECKU OIPEAEICHHBIX TOUYKAX HOCHUTES.
Ommbka mosioxkeHust GOPMUPYEMBIX TOUEK OTPENENIETCS] YPOBHEM IMCKPETH3AIMU I KOJIMYECTBOM
JMCKPETHBIX TOYEK, Ha KOTOpO€E pa3OuBaeTcsi HocuTennb. MakcuMasbHasi HOrPEIIHOCTD M0JIOKEHNS TOUKH
ONPEEIIAETCS IaroM MEXIY IBYMsI COCETHUMU ITHKCEJIaMHU.

4. T'eHepupoBaHHUE OTpE3Ka MPSIMOM.

['enepupoBaHne OTpe3Ka NPsSAMOM OCYIIECTBIISIETCS TOYKA 3a TOYKOM, HayuMHasA OT 3aJaHHOU
HayanpHOM ToukHu. [lpm ¢opMupoBaHMU OuepeqHOM TOUKHM HCIIOJIB3YeTCSl XapakTep H3MEHEHUs ee
KOOpJMHAT, ONpENENsIeMblil TMOJOKEHUEM KOHEYHOM TOYKM OTHOCHUTEIBHO HAYaJbHOM TOYKH.
dopmupyemble KOOPAMHATHI OUYEPETHON TOUKM OIpPEAENSIOTCS 3a CyYeT MOAM(UKAIMM KOOpPAMHAT
npenpiaymeid Toukd. OjHa KOOpJIMHATa MCIOJb3yeTCs KaK apryMeHT U ee MoJuduKanus Bcerjaa
OJINHAKOBO U paBHO enuHuIe. M3MeHeHne BTopoil KOOpAMHATEI OCYLIECTBIISIETCS TAKUM 00pa3oM, YTOOBI
oueperHas TOuYKa HMena Obl IMOJIOKEHUE, Haubosiee ONM3KOE IO OTHOLIEHHIO K IOJIOXKEHUIO,
paccuMTaHHOMY Ha OCHOBAaHUM AaHAJUTHYECKON 3aBUCHUMOCTU. OTpe30K NpsSMOM 3agaeTcs HadajabHOU
toukol T1 ¢ koopannaramu x1,yl u koHeuHOU ToukoM T2 ¢ KoopauHaTamu x2,y2.

5.  ®opmupoBaHHE IyTH OKPYKHOCTH.

Janublil anroput™M oOecrnieynBaeT (HOPMHUpPOBAHHWE IYI'M OKPYKHOCTH C LIEHTPOM B Hayaje
KOOpJMHAT, PAcIOJIOKEHHON B EPBOM KBaJipaHTe. Mcrnonb3ys 3epkaibHOE 0TOOpakeHNE OTHOCUTEIHHO
KOOPJIMHATHON OCH, MO’KHO Ha OCHOBAaHUM Iyr'H, cOPMHUPOBAHHOMN JIJIsi MEPBOT0 KBaJpaHTa, MOJIYyYUTh
n300paxKeHne OKPYKHOCTH BO BCEX OCTAJIbHBIX KBaJpaHTAaX.

ITpu dpopmupoBaHHUU TyrM OKPYKHOCTH IHMKCEN, KOTOPBI JOJKEH OBbITh MCIOJIb30BAH B KAYECTBE
cleAyromel TOUKu GopMUPYEMON OKPYKHOCTH, BBIOMpAETCA U3 TPEX BO3MOXKHBIX IPETEHJICHTOB, U €T0
KOOPJIMHATBI PACCUUTHIBAIOTCS 32 CUET MPUPAIICHUS KOOPAUHAT MPEIbIAYIEeH HAACHHON TOUKHU. Tpems
TOYKaMHU-TIPETCHACHTAMU SBJISIOTCS TOPU30HTAJIbHASL, IUAarOHAIbHAs U BEPTUKAIbHAs TOYKH, U3 KOTOPBIX
BbIOMpaeTCs Ta, KoTopas OJIMKe BCEro HaXOUTCS OT PACUETHOM OKPYKHOCTH.

O1ieHOYHBIE CPEICTBA TS IPOMEKYTOYHON aTTECTAINH:
IIpuMepsI BONPOCOB K K3aMeHY MO THCHHUIIJIHHE:
1.OcHOBHBIE IOHATHUS! KOMITBIOTEPHOM TPadUKH.
2.06nacTy MpUMEHEHUs MAaIIMHHOM TpaduKy.
3.CrangapThl B 00J1acTH pa3pabOTKH rpad)uueCKUX CUCTEM.
4.GKS.
5.I'padmyeckoe sapo, CErMeHThI, aTPUOYTHI.
6.TexHuUecKue cpelicTBa KOMITBIOTEPHOH IrpaduKy.
7.I'padmyeckue aganTepsl.
8.I'padrueckue mporeccopsl, anmnapaTHasl peaau3aius rpadhudaeckux (yHKIHH.
9.IlonsiTHEe KOHBEWEPOB BBOJIA M BBIBOIA I'paduiecKoit nH(OpMAIHH.
10.Cucrembl KOOpPAUHAT.
11. AdbpunHBIC MPE0oOpa3oBaHUS U BCIIOMOTATEIIbHBIC AJITOPUTMBI.
12.A¢pdpunnble npeoOpazoBanus U nmpoeurpoBanue B 3D.
13.0ro6pakeHre mpocTpaHCTBA MOJIb30BATEIS.
14.Pacuér nonbp30BaTeIbCKUM U MAITMHHBIX KOOPIUHAT.
15. AnropuT™MBl reHepupOBAHUS JTMHUH.
16.I'enepupoBaHue oTpe3Ka NpsIMOK.
17.®opmupoBaHue AyTH OKPYKHOCTH.
18.Kpussie besbe .
19./IBymepHOE OTCEUECHHE.
20.0t1ceuenue nNpsIMOYroJbHBIM OKHOM .
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21.0t1cedenue BBITYKIBIM MHOTOYT'OJIBHBIM OKHOM.
22.0mpenienieHue BHITYKIOCTH MHOTOYT OJIbHUKA.
23.0t1ceveHue HEBBITYKIBIM MHOTOYTOJIbHUKOM.

24 Kpussie besbe.

25.]IBymepHOE OTCEUeHHeE.

26.0t1cedeHue MpsIMOYroJIbHBIM OKHOM.

27.0t1cedeHue BBITYKIBIM MHOTOYTOJIEHBIM OKHOM.
28.0mpenenenue BHITYKIOCTH MHOTOYT OJTbHHKA.
29.0t1ceveHune HEBBITYKIBIM MHOTOYTOJIbHUKOM.
30.3anuBKa obmacrTei.

31.3anuBKa ¢ COPTUPOBKOM.

32.3anuBKa 10 pedpam.

33.3anmBKa ¢ 3aTpaBKOM.

34.ITpeobpazoBaHre KOOPMHAT.

35.IIpeoOpazoBaHme KOOPAWHAT B TBYMEPHOH CHCTEME .
36.ITpeoOpazoBaHus B TPEXMEPHOH CHCTEME KOOPMHAT .
37.Bupl TPOSKIIHIA .

38.I1epcrieKTHBHBIC TTPOCKITHH.

39.KocoyrosbHbIe TPOESKITUH.

40.AKkcOHOMETpHYECKAas! POCKIIHSI.

41.TlocTpoeHue MPOEKIHUH TPEXMEPHBIX 0OBEKTOB.

42 .3aTeHeHne 0Tpe3Ka IIOCKOCTHIO.

43.0uepku.

44.Y nanenue 3aTeHsIeMbIX pedep .

45. AnTOopuUTMBI TTapaJUIEILHON 00pabOTKH.
46.TToctpoeHue ceueHus 00bEKTa

47 .KomupoBaHue U cxaTue HHGOPMAIIHH.
48.PactpoBbie (hopmaThl.

49.BextopHbie (OpMATHI.

50.PactpoBbIie aIrOpuTMBI

51.®paxkransl. 3D-Moaeny.

52.Kpussie u noBepxHoctu CrutaiftHbl

53.®opmatsl rpaduvecKux (ailios.

54.CucrteMsbl 1IBETOB.

55.0cHOBHBIC TTOHATHUS TPEXMEPHOH TpaduKy.
56.Hcnons3oBanue ¢pynkuuii BIOS st paboTsl ¢ Bugeoagantepamue
57.Peanuzaius anmapaTHbIX MOAYNEH rpaduuecKoil CUCTEMBI.
58.00630p pa3muyHbIX rpaduUeCKUX IPOrpamMM.
59.Kiaccudukanus n300pakeHuid U mpeoOpa3oBaHMs
60.Benenue B OpenGL.

61.0penGL.

62.0OcBemenne OpenGL.

63.TekcTypupoBaHue.

64.BBenenue B mIeHIEPHI.

65.GLSL.

66.1Ipmnoxxenue ¢ GLSL.

67.VBO.

68.VAO u HajoXeHHe TEeKCTYp C UCIOJIb30BaHUEM ILIEIIepOB.
69.3arpy3ka Mozenei.

70.Ocgerienue B meiaepax.
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71.PenbedHOC TEKCTYpUpPOBAHUE.

B ¢dunmane ucnons3yercs cuctema ¢ TPAAWIIMOHHOW MIKAJIOW ONEHOK — "OoTiIM4HO", "Xopomio",
"yaosierBoputensHO", "HeyAoBieTBOpUTENbHO", "3aureHo", "He 3auTeHO" (manmee - NATHOALIBHAS

cucTemMa).

dopma IpOMEKYTOYHON aTTECTALUU IO HACTOSIIEH NUCHUIUIMHE — 3K3aMeH B 5-M ceMecTpe.

[TpuMeHsieMble KPUTEPUU OICHUBAHUS MO JUCHMILIMHAM (B COOTBETCTBHHM C HHCTPYKTHBHBIM
nucbMoM HIY MDU ot 14 mas 2012 roga Ne 1-23):

Onenka Kputepun onieHKH pe3ynbTaToB
o 00y4eHHs 1o JTUCIUTUINHE

JHCIUTUINHE

«oTnuyHO»/ | BricTaBnsiercs oOydaromemycsi, 0OHapyXUBLIEMY BCECTOPOHHEE, CUCTEMATUYECKOE U

«3a4YTEHO riryOOKO€ 3HaHHE MaTepUAIIOB H3Y9E€HHOW JUCIUIUIMHBI, YMEHHE CBOOOIHO BHITIOHATH

(otmuyHO)»/ | 3amaHusl, TPEAYCMOTPEHHBIE MPOTPAMMOM, YCBOUBIIHMM OCHOBHYIO W 3HAKOMBIN C

«3a4TEHO» JOTIOTHUTEBHOW  JIUTEpaTypoil,  pPEeKOMEHIOBaHHOW  pabodeil  mporpammoit
JMCIUTUTAHBL, TIPOSIBUBIIEMY TBOPUYECKHE CHOCOOHOCTH B TOHUMAHWH, W3JI0KCHUU U
WCTIOJIb30BAHUU MAaTEPHAJIOB M3YYEHHOW MUCIHMIUTMHEI, O0€3ylpeyHO OTBETHBIIEMY HE
TOJIKO Ha BOTIPOCHI OWiieTa, HO M Ha JIOTIOJHUTEIHHBIE BOTIPOCH B pamMKax paboueit
MpOrpamMMbl  TUCIIMIUIMHEI, TIPABWJIBHO BBHIMOJHUBIIEMY TIPAKTHYECKOE 3aJlaHHe.
OneHka TO AWCIUIUIMHE BBICTABISIFOTCS OOYJalomeMycsi ¢ Y4ETOM pe3yJIbTaTOB
TEKYIIETO KOHTPOJISL.
Komnereniuy, 3akpermiéHHble 3a JUCHUILIMHOW, CGOPMUPOBAHBI HAa YpPOBHE —
«3TAJIOHHBII.

«XOpOoIIoy/ BricTraBisiercs  oOywaromemycs, OOHapyXUBIIEMY TIOJIHO€ 3HAHHME Marepuasa

«3aUTEHO W3YYEHHON JWCUUIUIMHBI, YCIENIHO BBIMOIHSIIOMIEMY MPEeIyCMOTPEHHbIE 3aJaHUs,

(xopomo)»/ | yCBOUBIIEMY OCHOBHYIO JIUTEPaTypy, PEKOMEHIIOBAaHHYIO pabodeil mporpaMMoit

«3aUTEHOY JTUCHMIUIMHBI, MOKa3aBIIEMy CHCTEMaTHYECKHH XapakTep 3HaHHUM MO JUCLMILIMHE,
OTBETHUBILIEMY Ha BCE BONPOCHI OMIIETa, MPABWIBLHO BBINOJHUBIIMA MPAKTHUECKOE
3aJlaHue, HO JOMYCTHBIIMM MpU STOM HENpPUHIMNHAIbHBIE OmHMOKH. OleHka o
JUCHMIUIMHE BBICTABISIIOTCS oOywaromiemMycss ¢ y4€TOM pe3ylbTaTOB TEKYLIETro
KOHTPOJISL.
Kommnereniuy, 3akpemiéHHble 3a TUCHUILUIMHOW, C(HOPMUPOBAHBI HAa YpOBHE —
«TIIPOJIBUHYTHIN».

«ynoBneTBOp | BroicTaBusiercss oOyuwaromiemycs, OOHapyKHBIIEMY 3HAHHE MaTepuana H3ydeHHOU

UTEIBHO»/ TUCHUIUIMHBL B 00BbeMe, HEOOXOJWMOM [l JalbHeWIed ydeObl U MpeAcTOsIIeH

«3aUTEHO paboTel TO Tpodeccuu, CHPABIAIONIEMYCS C BBIIOJHEHHEM 3aJaHUil, 3HAKOMOMY C

(YOoBIIETBOp | OCHOBHOHM JHUTEpaTypod, PEKOMEHIOBAHHOW paboyeil mporpaMMoil AUCHUILIHHBL

UTENBHO )»/ JOMYCTUBILIEMY MOTPEIIHOCTh B OTBET€ HAa TEOPETHYECKHE BOMPOCHl H/WIK TpU

«3aUTEHOY BBITIOJIHEHUHM TPAKTHUECKUX 3aJaHU, HO 00IaJaroneMy HeOOXOAMMBIMU 3HAHUSIMHU
JUIA WX YCTpaHEHWs] TOJ PYKOBOJACTBOM IIperojaBarensi, Ju00 HENpaBUIbHO
BBIMIOJIHUBIIEMY —IPAaKTUYECKOE 3a/JaHue, HO [0 YKa3aHWIO [perojaBaTelis
BBITOJTHUBIIEMY Jpyrue NpakTHUECKUE 3a/1aHus U3 TOTO K€ pa3ziesna JUCIUILIHHBI. .
Komnerennuu, 3akpemi€éHHble 3a IUCUUIUIMHOM, c(OpMUpOBaHBl Ha YpPOBHE —
«TIOPOTOBBII.

«HeyJoBIeTB | BricraBisiercss oOydaroleMmycsi, OOHAapY)KHBILIEMY CEpbe3HbIE MPOOenbl B 3HAHMSIX

OpUTENBHO»/ | OCHOBHOTO MaTepHaja HM3y4eHHOW IUCLUMIUIMHBL, JAOMYCTHUBIIEMY NPUHLUUIHAIbHBIC

HE 3a4TEHO OIMOKM B BBINOJHEHWU 33JaHUM, HE OTBETUBIIEMY Ha BCE BOIPOCHI Ouiera u
JIOTIOJTHUTEJIbHBIE BOMPOCHl W HEMPABUIIBHO BBITIOJHHUBIIEMY HPAaKTUYECKOE 3aJaHue
(HempaBWJIPHOE  BBINOJIHEHHE TOJIBKO IPAKTUYECKOTO 3aJaHusi HE  SIBJsIeTcs
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Onenka Kputepun ornieHKH pe3ynbTaToB
o 00y4YeHUs MO TUCITUTUINHE
TVCIIUTUINHE

OJIHO3HAYHOW NPUYMHOW Ui BBICTABIIEHUS OLIEHKH «HEYIOBJIETBOPUTEIBHOY). Kak
IIPAaBUJIO, OLICHKA «HEYAOBJIIETBOPUTEIBHO CTABUTCS CTYAECHTAM, KOTOPbIE HE MOIYT
IPOJO/DKUTH O0ydeHHe 1o oOpa3oBaTeIbHONH mporpamMme 0e3 JTONOJIHUTEIBHBIX
3aHSTUN 10 COOTBETCTBYIOUIEH nucuuiuinHe. OLeHKa MO JUCLUIUIMHE BbICTABIIAIOTCA
o0ydaromemMycsi ¢ y4€TOM pe3yJIbTaTOB TEKYIIEro KOHTPOJIS.

Komnerennum Ha ypoBHE «IIOpPOrOBBIM», 3aKpEIUIEHHBIE 3a JUCLUILIMHOM, HE
c(OpMHUPOBAHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE JUCIHUIIJINHBI
Y4edHoe u yueOHO-1a00paTopHOE 000py10BAHHE

YyeOHast ayauTopus JUId TPOBEAEHUS 3aHATUH CEMUHAPCKOTO THUMA, TPYNNOBBIX H
MHIUBUAYAIbHBIX KOHCYIbTAIMM, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTallui, OCHAIIEHHAs:

- CHeIHUaIM3UPOBAaHHON MeOelnblo; JOCKOW aylIMTOPHOM; JEeMOHCTPAlMOHHBIM O00OpYIOBaHUEM:
MePCOHATBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTALIMOHAPHBIM) IPOEKTOPOM.

VYueOHas ayauTopusi Ais J1abOpaTOPHBIX paboOT, BBHINOIHSIEMBIX B KOMIIBIOTEPHOM KJlacce,
OCHAII[EHHAs:

- CHEIHMaJM3UPOBAaHHON MeOenblo; JOCKOM aylIUTOPHOM; MEepPCOHAIbHBIMH KOMIBIOTEPAMH C
noakoueHueM k cetr "Murtepret" u noctynom B OMOC dunuana.

Jis  mpoBeneHus 3aHATHM  JTaOOpPaTOPHOTO THUMNA HCHOJB3YIOTCS — CIIELHUAIN3UPOBAHHbBIE
naboparopun: Jjadopatopun b-209 u  b-304 «llomemeHue AsII  CaMOCTOATENBHOHW  pabOTHI
oOydJarormuxcsi», pacrnoyioxkeHHas no aapecy 214013, r. CmoneHck, DHepreTudyeckuii np., A.1, 3manue
SHEPTEeTUYECKOTO HHCTUTYTA (J1abopaTtopHbIid Kopryc Ne 2).

JlaGopaTopun ocHamieHbl 45-10 MECTaMH C TIEPCOHATBLHBIMH KOMIBIOTEPAMH, C YCTaHOBIICHHBIM
HEO0OXO0IUMBIM MPOTrPAMMHBIX 00ECIIEUEHHUEM.

Jia camocTosITeIbHONM paboThl 00ydYarolUXCsa MO TUCIUILUIMHE HCIHOJIB3YeTCs MOMEUICHUE s
CaMOCTOSITENIbHOM paboThl 00yUJaIOLIUXCS, OCHAIIEHHOE:

- CHEIHATU3UPOBAHHON MeOebIo; JOCKOW ayAUTOPHON; MEPCOHANBbHBIM KOMIIBIOTEpAMU C
noaxoueHueM K cetr "MurtepHet" u nocrynom B OMOC dunuana.

IIporpammMHoe oOecnieyeHue

Omnepannonnas cuctema OS Windows XP/7/8/10; odpucHsiii maker Microsoft Office — mis paGoTsr
Han PIT/] u MmeToguyeckuM oOecrieueHneM K HEl;

Inkscape - 3To BbICOKOKa4eCTBEHHbBIN MPO(HECCHOHAIBHBIA HHCTPYMEHT [T pabOThl ¢ BEKTOPHOM
rpapuxoii s Windows, Mac OS X wu Linux. OH MIMPOKO HCIOJB3YeTCS JIOOUTEISIMA U
npodeccroHaiaMu 1Mo BCEMY MUPY ISl CO3JaHUSI WILTIOCTPAllUid, UKOHOK, JIOTOTHIIOB, TMarpamm, Kapt, a
TaKke BeO-rpaduK.

Gravit Designer - sto OecruiaTHoe TMOJHO(DYHKIIMOHAIBHOE TMPHIOKEHHUE Ui BEKTOPHOI'O
rpaguydeckoro nu3aitHa, kotopoe padoraer Ha BCEX mnatdopmax.

InVision Studio — 6ecrutatHbiil MotHbIi nHCTpyMeHT Ul / UX au3aiinepa, gocTynHbliil Ha Mac u
Windows ju1st co3jaHus AU3aiiHa MPUIIOKEHUH, CATOB U JPYruX HUPPOBBIX MPOAYKTOB C
MHTEPAKTUBHOCTBIO U aHUMAIIUEH.

DELPHI 7.0/C++/C#/Python.

GIMP 2(cBoO01HO pacmpocTpaHsieMblil rpadudeckuit pegakrop) Ykazannoe [10 Bxoaut B
nepedyeHpb umeromerocs aureH3nonHoro 110 ¢punuana MOU B r. CMoseHcke.
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8. OBECIIEYEHUE  OBPA3OBATEJBHOI'O MNPOLHECCA i JiMl C

OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbSA 1 UHBAJIM10OB

B xonme peanmuzanuy JUCHUIUIMHBI HMCHOJB3YIOTCS CJICAYIOIIUE JOMOJHHUTEIIBHBIE METOMIbI
oOydeHUs, TEKYIIer0 KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOYHOW arTecTanmuu OOydJaromuxcs B
3aBUCHMOCTH OT UX WHAUBUAYAITHLHBIX 0COOCHHOCTEH:

JJIS1 CJIeNbIX M CJ1a00BUISAIIHX:

- JIeKIUU 0(pOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JJOKYMEHTA, JIOCTYITHOTO C TIOMOIIBI0 KOMITBIOTEPA
CO CHEIHMAIM3UPOBAHHBIM ITPOTPAMMHBIM 00€CII€UeHUEM;

- TUCHhMEHHBIE 3aJ]aHUs BBITIOJIHSAIOTCS Ha KOMIIBIOTEPE CO CIENUATU3UPOBAHHBIM TPOTPAMMHBIM
obecrieueHrneM, Ui MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecreynBaeTcs UHIMBUIYAIbHOE paBHOMEpHOE ocBeleHrne He menee 300 Jrokc;

- JUIS BBITIOJIHEHHUS 3aJ]aHus P HEOOXOIMMOCTH TIPEAO0CTABIISIETCS] YBEIIMYUBAIOIIEE YCTPONCTBO;
BO3MOJKHO TaK>K€ MUCIOJIh30BAaHNE COOCTBEHHBIX YBEIMYUBAIOIIUX YCTPOUCTB;

- MUChMEHHBIE 3a7]aHusT 0(OPMIIAIOTCS YBEITMUEHHBIM MIPUPTOM;

- JK3aM€H M 3a4€T MPOBOJATCS B YCTHOW (hOpMe WIIM BBHITIOJHSIOTCS B MUCBMEHHOU (opme Ha
KOMIIBIOTEPE.

IS TJIYXHX M CJ1a00CabIIIAIIMX:

- JIEKIIUU OQPOPMIISIFOTCS] B BHJI€ AJIEKTPOHHOTO JOKYMEHTA;

- MUCHMEHHBIE 3aJJaHUs BBITIOJHSIOTCS HA KOMITBIOTEPE B MMCHbMEHHOM (opMme;

- DK3aMEH U 3a4€T MPOBOIATCS B MUCBMEHHON (DOpME Ha KOMITHIOTEPE; BO3MOYKHO MPOBEICHHE B
dhopme TeCTUpOBaHMUS.

AJIs1 JIMI ¢ HAPYUIeHUsIMU ONOPHO-IBUTaTeIbHOI0 annapara:

- ek 0(hOpMIIAIOTCS B BUE DJIEKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEPA
CO CIIEHUANTN3UPOBAHHBIM ITPOIPAMMHBIM 00eCTIeYeHUEM;

- MMMCHbMEHHBIE 3a/IaHUS BBIMOJIHAIOTCS Ha KOMIIBIOTEPE CO CIEHUAIU3UPOBAHHBIM MTPOTPAMMHBIM
oOecIreyeHneM;

- B5K3aMe€H M 3aué€T MPOBOJATCSA B YCTHOW (popMe WM BBINOJHSIOTCS B MHCbMEHHON (Qopme Ha
KOMIIBIOTEPE;

- HCIOJB3YeTCs chnenuanbHas ydeOHas aygutopus s jgurn ¢ JIOB3 — aya. 106 rimaBHOrO
yaeOHoro kopmyca mo aapecy 214013, 1. CwmoisieHCK, OHepreTmueckuid mp-u, A.1, 37aHuHe
SHEPreTHYECKOro HHCTUTYTA (OCHOBHOM KOPITYC).

[Ipu HEOOXO0IMMOCTH MPEAYCMATPUBACTCS YBEIMUEHNUE BPEMEHH IS TOATOTOBKH OTBETA.

[Ipouenypa mpoBeneHUs MPOMEKYTOYHOM arTecTaluul Ajs OOydaroIIMXCs YCTAHABIMBAETCS C
y4€TOM HX HMHIUBUIYAJIbHBIX NCUXO(PU3NYECKUX ocoOeHHocTell. [IpomexyTouHasi arrectanus MOKET
MIPOBOMUTHCS B HECKOJIBKO JTAIOB.

[Ipn mpoBeneHMM TPOLEAYpPHl OICHUBAHUSA PE3YIbTaTOB OOy4eHHs] MpeaycCMaTpHUBACTCS
WCIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOIMMBIX B CBA3M C WHAMBHUAYAJIBHBIMH OCOOECHHOCTAMHU
oOyJaromuxcsi. ITH CpeACTBAa MOTYT OBITh MPENOCTaBICHbI (UIHAIOM, WA MOTYT HCIOJIb30BaThCA
cOOCTBEHHBIE TEXHUYECKUE CPEACTBA.

[IpoBenenue mpoueaypbl OLECHUBAHUS PE3YIbTaTOB OOy4eHHUS IOMYCKAETCS C UCHOJIb30BaHHEM
JMCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTUH.

ObecrieunBaeTcsi A0CTYN K HH(OPMANMOHHBIM M OuOaHOrpaguyecKuM pecypcaM B CeTH
HNuTepHer ans kaxaoro odydvaromierocst B opMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBbS U
BOCIPUSTHS UH(DOPMALINU:

JJISL CJIeNbIX M CJIA00BHM/IAIMX:

- B meyaTHOU (hopMe yBETUYECHHBIM HIPUPTOM;

- B popMe PIEKTPOHHOTO IOKYMEHTA;

- B hopme aynnodaiina.

Al TJYXHX U ¢J1200CcabIIIanmX:

15



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamurxa u gvluuciumenvHas mexHuKay ( ouriAn
Ipogpunv «Asmomamuzuposanmwvie cucmemsvl 00paboOmMKu UHGOPMaAYUL U YNpaeIeHUus» < |
PIIJ] F1.B.01 «IIpocpammuposarue KOMRbIOMEPHOU 2paghuKuy v3n_

- B meyaTHou dopme;
- B (hopMe DIEKTPOHHOTO TOKYMEHTA.
11 00YYAIOLIUXCSI ¢ HAPYIIEHHSIMU OMIOPHO-IBUTATEJLHOI0 anmnapara;
- B meyaTHOU opme;
- B (hopMe DIICKTPOHHOTO JOKYMEHTA;
- B popme ayamodaiina.

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

OcHoBHas JInTEeparypa.

1. T'acanos, D.B. Ilpaktukym no kommnbroTepHoi rpaduke. I'padpuueckuit penakrop GIMP /
9.B. T'acanos, C.O. I'acanoBa. — M. : U3garensctBo Kumrogen, 2013. — Y. 2. — 156 c. : wn. —
(CBobOoHOE mporpammuoe obecnieuerue). — ISBN 978-5-9659-0094-7 ; To xe [DieKTpoHHBII
pecypc]. — URL:http://biblioclub.ru/index.php?page=book&id=230534 .

2. Tlepemutuna, T.O. KommeioTepHas rpaduka : yde6Hoe mocoodue / T.O. Ilepemutuna ;
MunuctepctBo obOpazoBanusi U Hayku Poccuiickoii ®denepanuu, Tomckuii ['ocymapcTBeHHBIH
VYuusepcurer Cucrem VYnpasnenuss u Paagnosnexkrponuku (TYCVYP). — Tomck : Dab Konrenr,
2012. — 144 c. : un.,ta0i., cxem. — ISBN 978-5-4332-0077-7 ; To ke [DnekTpoHHBIH pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=208688 .

JonmosHuTeIbHASA JIUTEpATYpA.

1. Asepun B.H. Komnbiorepnas rpaduka: Yueonuk / B.H. ABepun. — M.: Academia, 2016. —
304 c.

2. bonpmakoB B.I1. Umxenepras u xommbrorepHas rpaduka / B.I1. Bompmakos. — CIIO.:
BHYV, 2013. — 288 c.

3. Jertapes B.M. Hmxkenepnas u kommbioTepHas rpaduka / B.M. Jlertsapes, B.IIL
3areuibHUKOBA. — M.: Academia, 2016. — 236 c.

4, Jlonanpn XepH, M. Ilaynun beiikep. Komnwrorepnas rpaduka m cranmapt OpenGL. —
Cn6.: Buiesamc, 2004

5. JBua Boasd. OpenGL 4.53p1k melinepoB. Kuura penenros. — M.: JIMK Ilpecc, 2015.
368 c.

6. 3amorosa JI.LA. KomnbrotepHas rpaduka. DJIeKTHBHBIM Kypc: YdeOHoe mocobue / JLA.
3amorosa. — M.: bunowm. JI3, 2009. — 213 c.

7. 3amorosa JI.A. KomnbrorepHas rpaduka. DnektuBHbIN Kype: [Ipaktukym / JILA. 3amorosa.
— M.: bunowm. JI3, 2011. — 245 c.

8. Kypb6enko II. A. Bce o xommbroTepHO#l rpaduke. TpexmepHOe MOJEIMPOBAHHE B
Autodesk Inventor / I1.A. XKyp6enko, H.Il. AnueBa, JI.C. CenuenkoBa. — Mocksa: WJI, 2017. —
112 c.

9. HWmxkenepnas 3D xommbrorepHas rpaduka / AJl. Xendenm wm ap. — Mocksa:
Mamunoctpoenue, 2016. — 464 c.

10. MHmxenepnas 3D xommeroTepHas rpaduka. YuedbHoe nocoobue. — Mocksa: Hayka, 2014. —
464 c.

11. Kouuu Mamypa, Pomxep JIu. WebGL: nporpammupoBanue TpéxmepHoit rpapuku. — M.:
JIMK, 2015

12. Ksmnbemn Mapk Kowmmerorepnas rpaduka / Mapk Komnbemn. — M.: ACT, Lingua,
Actpens, 2016. — 384 c.

13.  ®pencuc Xuma. OpenGL. IlporpammupoBanue komnbioTepHoi rpaduku. — Cno.: Ilutep,
2002
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CnucoK aBTOPCKUX METOAUYECKHX Pa3padoToK.

Mertoauyeckne yKa3aHus MO TMpPOBEACHUIO sabopartopHeix pador: MAJIAIIEHKOBA U.B..
Metonuyeckne yka3zaHus K JiabopaTopHeiM pabotam 1o kypcy «KommbrotepHas rpadukay /
N.B.ManamenkoBa, E.A.IlankparoBa.— Cmonenck: I'OY BIIO CO MBU(TVY), 2011.-28 C
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JIMCT PETUCTPAIIMU UBSMEHEHUU
Howmepa crpanu aTa
Hom Pa CTpafui Beero | Haymenosanue [Moxanuce, ®.1.0. A
ep aHHy | CTpaH BHECEHUSA Hara
usme | 3ame u Ne nokymeHra, BHECLIETO
U3M¢E HOB JIAPO HIl B BBOJIAIICIO H3MEHEHNS B U3MCHCHUS B BBCACHU A
neny | HCHH | HOHH |\ =0 | o b | ToKym N JTaHHBIN U3MEHCHHUS
a bIX bIX eHTe U3MCHCHUA JaHHBIX SK3EMILIAP
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