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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIIETECHINH KOMIIETECHINH
1. ML-1 ML-1.1 INo3utmonupyer |3Hanusi: (b) 3naer 6a3oBrie popMynupoBKU 3a71a4 B
Cnocoben COOCTBEHHYIO 3a/1a4y B |3aJaHHOI IpeIMETHOI 00JacTH, COOTHOCUT HX C
MPUMCHSITh 3alaHHOM 00JIacTH 6a3oBbIiMU HanpaBieHusmMu MU, 3Haer oOmme
3HaHUs 00 3HAHUS C TOYKU 3pCHHUS  |aKTyaJIbHBIC TEXHOJIOTHH.
HUCTOPHUH Tpen 108 coBpemennoro |ymenmsi: (II) YMeer ananu3upoBath M CONOCTABIATH
pa3BUTHS U MCKYCCTBEHHOTO 3ajJjauy ¢ COBPEMEHHBIMU TPEH/1aMU, BBIIEIATh
TpeHIax UHTEJUIEKTa cneun(duKy 3a1a4 B KOHTEKCTE MOCIETHUX
COBPEMEHHOTO nocruxenui M
NN nna HaBbIkH: (D) Brnageer aprymenTanueii Beioopa
dbopMynupoBaHu MOCTaHOBKHM 3aj1a4u ¢ yu€ToM cutting-edge
s KOPPEKTHBIX TEXHOJIOTUH, BlIa/leeT UHCTPYMEHTApUEM BbISBICHHUS
[TOCTAHOBOK MOTEHIMAJIa HHTETPALlU HOBBIX ITOAX0/I0B HA CTHIKE
3aJ1a4 U IIOUCKa JAUCHUIIINH.
nepcnekTuBHbIX |ML-1.2 Onpenensier 3Hanus: (b) 3HaeT OCHOBHbIE TEHAEHIIUH Pa3BUTHS
croco0oB TEHJICHLIUN Pa3BUTHS, WU, onieHuBaeT HOBU3HY PELICHNS HA YPOBHE
peLeHus OLIEHUBAET HOBHU3HY U M3BECTHBIX MPAKTUK. 3HAET MUHYCHI TPATUIIMOHHBIX
pobiieM ¢ NPaKTUYIECKYIO [I0JIX0/I0B B CPAaBHEHUHU C COBPEMEHHBIMU

nomoluso NN

3HAYMMOCTb CBOUX
peleHui ¢ TOYKH 3pEHUS
COBPEMEHHOT0
HCKYCCTBEHHOTO
UHTEJUIEKTa

NPUHIUIIAMH, 3aJI0’KEHHBIMH B TexHosorun MU
ymenusi: (IT) OObsicHsI€T NPUYMHBI TOSIBICHUS
KoHIenuuu oonbiux qaHHbx (B/I), pasauiy
onpeneneHuil. BoIsgBiseT pa3nuuHble KaTeropuu
npo6eM OOJBIINX JAaHHBIX C IPUMEPaMHU. Y MEeT
aHAJTM3UPOBATh TUHAMUKY TTOSIBICHUS HOBBIX
TEXHOJIOTUH1, COTIOCTABIATh COOCTBEHHBIE PELICHUS C
COBPEMEHHBIMU UCCIIEI0OBAaHUSIMU U
WH/TYCTPHAIHLHBIMHU CTAHIapPTaAMHU.

HaBbIkn: (3) Bnaneer Mmetogonorueil mporaosa
NEepCHEeKTUBHBIX HampaBieHui pazsutus MU, ouenku
HOBM3HBI M 3HAUMMOCTH PEIICHUH ¢ O1opoil Ha state-
of-the-art myOmukarum.




ML-1.3 OueunuBaer
KOHKYPUPYIOIIIHE
peIIeHUs U pa3pabOTKH C
TOYKH 3peHI/I$I TpeHILOB
COBPEMEHHOTO
I/ICKYCCTBGHHOFO
HMHTEJUIEKTa

3Hanus: (b) 3HaKom ¢ KOHKYpUpYOIIUMU
peLeHUsIMUA 110 Oa30BBIM XapaKTEPUCTHKAM
(TOYHOCTB, CKOPOCTb, IPUMEHUMOCTb ),
OPUEHTHPYSCHh Ha OOIIENPUHSATHIC TTOAX O IBI
(HampuMep, CpaBHEHHE pa3Iu4HbIX ML-
ymenusi: (II) Ymeer onieHMBaTh KOHKYPEHTHBIE
peleHus ¢ y4€TOM COBPEMEHHBIX TPEHI0B
(HampuMep, UCTIOIb30BaHUE COBPEMEHHBIX
ApXUTEKTYP, MOAX0I0B K HHTEPIPETUPYEMOCTH,
YCTOMYUBOCTH, SHEPTOI((HEKTUBHOCTH),
aHAJIM3UPYET IPEUMYIIECTBA U OIPAaHUUCHHUSL.
HaBbIKkK: (D) Bnageer unctpymeHnTapuem
OeHYMapKUHTa KOHKYPUPYIOLIMX PEHIeHUH Ha
OCHOBE aKTyaJIbHbIX METPUK U J1aTaCETOB, YUUTHIBACT
acriekTsl explainable Al, robustness, fairness,
compliance, popMyIupyeT peKOMEHIAINH 110
BbIOOPY M pa3BUTHIO HauOoJIee MEPCIEKTUBHBIX

2. ML-2
Criocoben
PUMEHSTh
byHIaMEeHTalIbH
bIC TIPUHIIHIIBI U
METO/TBI
MAaIIuHHOTO
o0y4eHus
BKJTIOUast
MOJITOTOBKY
JAHHBIX OIEHKY
KauecTBa
MoJiejel u
paboty ¢
MpU3HaAKaMU

ML-2.1 Pa3nuuaer
OCHOBHEIE THIIBI 337024
MAIIUHHOTO OOyYCHHUS U
MPUMCHSICT Ha TIPAKTHKE
HMPHUHIIMITBI KX PEIICHUS

3Hanus: (b) 3HaeT ocHOBHBIE THUIIBI 33124
MalImHHOTO 00y4YeHus (00ydeHHeM ¢ yuuTesem, 6e3
YUUTENS U ¢ TOJKperieHneM). [lpumensier THIoBbIe
MOJIXO/IbI K PEIICHUI0 0a30BBIX 33144 C
UCIIOJIb30BAHUEM FOTOBBIX HHCTPYMEHTOB U
oubmmorexk (ScikitLearn).

ymenusi: (IT) Ymeer Boi6upaTh 1 000CHOBBIBATb
METO/BI pEIICHUS 3a/1a4 MAIIMHHOTO O0YYEHHS C
y4€TOM XapaKTePUCTUK JaHHBIX U OM3HEC-KOHTEKCTa,
HACTpauBaTh 0a30BbIE MOJIEIH U MTPOBOIUTH UX
OLICHKY.

HaBbiku: (II) Bnaneer 6a30BbIM HHCTpyMEHTapUEM
peleHts 3a1a4 MallMHHOTO 00Y4eHuUs ¢ yu€ToM
XapaKTePUCTHK JTaHHBIX U OU3HEC-KOHTEKCTA.

ML-2.2 ITpumenser
METO/IBI
npeBapuTeNbHON
00pabOTKH JaHHBIX U
paboThl ¢ MpU3HAKAMHU

3sHanus: (b) 3Hakom ¢ MeToiaMu pa3BeIOYHOTO
aHaJIM3a JaHHBIX, paOOTHI C TPONYIIEHHBIMU
3HAYCHUSMU H BEIOPOCAMH.

ymenusi: (I1) Ymeer npoBoauTh pa3Be104HbIi
aHaJIN3 JIaHHBIX, pabOTaTh C MPOMYIIIEHHBIMI
3HAYEHUSMU U BEIOPOCAMH.

nasbiku: (IT) Bnaneer meronamu feature
engineering: oTO0pa co3gaHus U MpeoOpa3oBaHUS
MIPU3HAKOB.

ML-2.3 Pemaer
poOIIeMbI
HecOaTaHCHPOBAaHHBIX
JAHHBIX W OI[CHUBACT
Ka4eCTBO MoJeel

3Hanms: (b) 3HaeT OCHOBHBIC METPUKH OIEHKH
KayecTBa JUIs 3a7a4 KJIacCU(pUKALUU U PErpeccu.
ymenusi: (I1) Ilpumensier pa3nuyHblie TUIIBI Kpocc-
Banuaannu. OLeHNBAEeT KaueCTBO MOAEIIEN C YIETOM
bias-variance trade-off.

HaBbikm: (I1) Braneer 6a30BbIM HHCTpyMEHTapueM
OILICHKH KadecTBa JJIs 3aJ1a4 Ki1accuuKaluu u
perpeccuu.




3. ML-3
Cnocoben
HPUMCHSITh
KJIACCUYCCKHE
AITOPUTMBI
MAIIMHHOTO
00y4eHus ¢
IMOHMMaHUEM HMX
MaTeMaTHYECKU
X OCHOB H
obnacreit
MPUMCHCHUS

ML-3.1 OGocHoBbIBaeT
CIOCOOBI 1 BAPUAHTHI
IPUMEHCHHS
KJIACCUYECKUX METOJIOB U
MOJIeNIei MallTMHHOTO
00yueHnus B 3anavax MU,
BKITIOYAst UX
MaTeMaTHYECKOe
(amropuTMHUYECKOC)
npeoOpa3oBaHue U
aJIaTITAIMIO K CIICI(HKE
3aJa4u.

3Hanus: (b) 3naer 6a3zoBbie Mogenu MO ¢ yuutenem
(Meron OnmkalIMX cocenell, 1epeBbs NPUHATUS
peLICHUH, JINHEWHAs pEerpeccusl, IOTUCTHYECKast
perpeccusi, METoJ] ONOPHBIX BEKTOPOB) C
IOHUMaHHMEM MX MaTeMaTHYECKOW CYIIHOCTH.
ymenusi: (IT) Ymeer 060cHOBaTH BEIOOP KOHKPETHBIX
QITOPUTMOB U UX [1aPaMETPOB B 3aBUCUMOCTH OT
3aJjauu ¥ JaHHBIX.

HaBbikH: (D) Brnaneer Mmeronamu pa3paboTku U
aJIanTaliyi COOCTBEHHBIX aJITOPUTMHUECKUX
pEIIEeHNI HAa OCHOBE KJIACCUYECKUX METOJIOB.
OO0CHOBBIBaE€T MAaTEMAaTHUECKHU CJIOKHBIE PEIICHUS.

ML-3.2 DddekTuBHO
IPUMEHSIET KJIACCUYECKHE
METO/Ibl U MOJIENIN
MAaIIMHHOTO O0yUYeHus
Ui o0ecTieyeHUs
JIOCTHKUMOCTHU
(GYHKLIMOHATIBHBIX
XapaKTEPUCTUK CUCTEM
N1

3Hanms: (b) 3HaeT mocTaHOBKHM 3a7a4y B TEPMUHAX
00y4YeHHsI Ha YaCTHYHO Pa3MEUYCHHBIX JaHHBIX; 3HACT
CTaHJAPTHBIE aJITOPUTMBI ISl paOOTHI C JAHHBIMH U
00y4YeHHsI MOJIeNIel C UCIIOIb30BAHUEM HETIOJTHOU
pa3sMeTKH. 3HaeT IOCTaHOBKH 3a/1a4 B TEPMUHAX
3aJ]audl paH>)KUPOBAHUS; 3HAET MPOCTEHIINE METO/IbI
pamKkupoBaHus (pointwise MoaXo0x).

ymenusi: (I1) Ymeer npumeHs T METO/IbI
0aiiecoBCKOM Kiraccu(UKAIMK U aHCAMOJICBBIX
MeTo10B MO (63rruHr, OyCTUHT, CTIKMHT MOJIENEN),
a TakKe MPOU3BOJHBIX OT HUX (CIy4aliHbIE Jieca,
rpaueHTHbIN OyCTUHT Ha JepeBbsiX). [Ipumensier
Kjaccuyeckne Metoasl MO /1715t BpeMEHHBIX PSIJIOB
(ARIMA, sKCcrIOHEHIIMATBHOE CTIIaKHUBaHUE,
JMHEWHas perpeccus ¢ jaramu).

HaBbiku: (II) Bnaneer uncTpymMeHTamMu olieHKU
KadecTBa MOJIEIICH paHyKUPOBAHUS U CPaBHEHHSI
pPaHKUPYIOIUX MoJieselt Mexay coboil. Bnaneer
MeToaMu 00y4eHus THMa pairwise u listwise. 3HaeT
U IPUMEHSET Ha IPAKTUKE Pa3INYHbIe apXUTEKTYpHhI
PaHKUPOBAHHOTO MOKMCKA (OTHO-, TBYX-, TPEX-
CTaJMIHOE paH)KUPOBAHUE).

ML-3.3 OuenuBaet
pe3yJIbTaTUBHOCTh
IPUMEHCHHS
KJIACCUYECKUX METOJIOB U
MOJIETIEN MAIIMHHOTO
oOyuenus B 3amauax NN
Ha OCHOBE
COITOCTAaBJICHUS C
aHaJIOTaMH

3Hanms: (b) 3HaeT OCHOBHBIE METPUKH U TTOIXOJIBI K
CPaBHUTEIILHOMY aHAJIN3Y HECKOJIBKHX MOJIENEH ¢
yuérom Ou3Hec-TpeOoBaHUM.

ymenusi: (II) Ymeer yunteiBaTh OCHOBHBIE
orpannyeHus kiaccuueckoro MO u obmactu
NpUMEHEHHS. Y MeeT pa3padaTeIiBaTh PEKOMEH/IAIluN
0 UCIIOJIb30BAHUIO UITH OTKA3y OT KJIACCHYECKHUX
MoJieNiel B 10JIb3y 00Jiee CIOMKHBIX METOJIOB
(ensemble, deep learning) Ha ocHOBE 0OOCHOBAaHHOTO
aHam3a.

HaBbIku: (O) Brnageer metonamu orieHKH
TEOPETUICCKUX OTPAaHHUYCHUHN aJlTOPUTMOB U
CIocoOeH HaXOUTh OaTaHC MEXIY pa3InYHbIMU
noaxoJamMu. Biageer MeTogamMu CHCTEMHOTO aHATH3a
s pexTUBHOCTH MOJIeIIel Ha YpOBHE OM3HEC-
addexra, 3aTpaT U puckoB. MOXKET OOBICHUTH
pe3yIbTaThl MOJIENICH 3aKa3UYHKY.




4. TIK-1 IIK-1.1 3naer 3HAHMs: 3HAET COBPEMEHHBIE TEXHOJIOTUN
Bnanenue COBPEMEHHBIC pa3pabotku 10 (cTpykTypHOE, OOBEKTHO-
HaBBIKAMH TEXHOJIOTHH Pa3pabOTKH |OPUEHTHUPOBAHHOE)
ucnons3zoBanus |I1O (cTpykTypHOE, YMEHHUA:
Pa3JIMYHBIX 00BEKTHO- HABBIKM:
TEXHOJIOTUI OPUEHTUPOBAHHOE)
pa3paboTKu IIK-1.2 Ymeer 3HAHUSA:
HPOTPaMMHOIO  (MCIIOJIb30BATH yMeHus: IMeeT HaBBIKY UCIIOJIB30BAHUS
obecreueHus COBPCMCHHBIC COBPEMEHHBIX TEXHOJIOTHI pa3padboTku 110
TEXHOJIOTUH Pa3pabOTKU |gaBBIKH:
110
I1K-1.3 UmeeT HaBBIKK ~ |3HAHUSA:
HCIIOJIb30BaHUS yMeHHS:
COBPCMCHHBIX HABBIKH: IMeeT HaBbIKM UCHOJIb30BAHUS
TEXHOJIOTHH pa3paboTKu COBPEMEHHBIX TEXHOJIOTHI pa3padoTku [10
10
5. [IK-2 [TK-2.1 3HaeT KOHICNIMY |3HAHUA: 3HAECT KOHIEMIINH U aTpUOyThI KauecTBa
Bnanenue u arpubytsl kauectsa [10 |ymennsa:
KOHIOCIIIIUAMHU U HABBLIKH:
arpubyramu [1K-2.2 Ymeer 3HAHMSA:
KafectTsa ONPE/CNATE aTPUOYTHI  |ymenusi: YMeeT ONpesensTh arpulyTh kKauecTsa [10
HPOrPaMMHOTO  |gayecta 10 HABBIKH:
obecrieuems I1K-2.3 meeT HaBBIKK B |3HAHUSA:
(HaIe)KHOCTH,
6€30M1aCHOCTH, HCIIOIb30BaHUH MCTO/IOB, |yMeHUS:
yr06cTBa MHCTPYMCHTOB 1 HaBbIKM: VIMeeT HaBBIKU B HCIOIb30BAHAH METO/IOB,
HCTIONB30BAHMS), TEXHOJIOTHH WHCTPYMEHTOB M TEXHOJIOTHI 00ecreueHusl KauecTBa
B TOM THCIIe obecrieueHus kadectBa  [[1O
. (0
pOJIU JIOJIEH,
MPOIIECCOB,
METO/IOB,
WHCTPYMEHTOB U
TEXHOJIOTHI
obecrieueHus
Ka4yecTBa

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

JucuumnirHa OTHOCUTCA K 3JIEKTUBHBIM AuciumiuHaM (Moxynsam) OITOIL.

JucuunnmHa aBiasieTcs JIeKTUBHON

Hns  npomomkeHuss  (GopMUpOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
OPEIIIECTBYIONMX AUCHUIUTHH: OCHOBBI TEXHOJOTMH HCKYyCCTBEHHOro wuHTemtekra (ML-1),
OCHOBBI TEXHOJIOTUH HCKyccTBeHHOro uHTeekra (ML-2), Ananu3 manubix (ML-2), OcHOBBI
TEXHOJIOTUH ucKyccTBeHHOro nutemiekTa (ML-3), Frontend-nporpammupoanue (ITK-1), Teopus
aBToMaToOB U (hopManbHbIX s3bIKOB (IIK-1), O6bexTHO-OpueHTHpOBaHHOE NpoekTHpoBanue (I1K-
1), [apamnensroe nporpammupoBanue (ITK-1)

N3yuaemass JDUCHMILIMHA SIBJISIETCS OCHOBOM IS TPOJNOJKEHHs (OPMHUPOBAHUS YyKa3aHHBIX
KOMITIETCHIIMK B cleayrommx auciuminHax: Kommwiotepnas Bupycosorus (ML-1), Bombimme
aspikoBble  mogenu (ML-1), IlpoekrupoBanue wurp (ML-1), Cucrembl BHUpPTyaJlbHOH W
nornosHeHHON peanbHOCcTH (ML-1), KommbrotepHas Bupycosorust (ML-2), Bonbmime si3b1koBbIE
mozenn (ML-2), IlpoektupoBanue wurp (ML-2), CucreMbl BHpPTYyaJbHOM U JOIOJHEHHOW
neamruocTu (MT -2)




bonwmme si3pikoBeie Mogenu (ML-3), IlpoektupoBanne urp (ML-3), Cuctembl BUPTYyaabHON U
nonoiHeHHo# peanpHOocTH (ML-3), IlepcnektuBHOEe mnporpammuoe obecneuenue (I1K-1),
TexHomorus pa3zpabotku nporpammuoro odecrneuenus (I1K-1), bonpmme s3pikoBsie Mmoaenu (ITK-
1), Ipoexrtuposanue urp (IIK-1), Cucremsl BupTyanbHO#H U nononHeHHOH peanbHOcTH (I1K-1);
rocy/IapCcTBEHHOW MTOTOBOI arrectanuu B ¢opme: [loaroroBka k mpoueaype 3aiiuThl U 3alIUTa
BBIMTYCKHON KBanupukannoHHoi pabdotel (ML-1), IloaroroBka k mporeaype 3aiiuThl U 3aIiuTa
BBINTYCKHOHN KBayMpuranmuoHHoi padoter (ML-2), [ToarotoBka k mporeaype 3aliuThl U 3aliuTa
BBIMTYCKHON KBanupukannoHHoH pabdotel (ML-3), IloaroToBka k mporeaype 3aiiuThl U 3aIiuTa
BBITYCKHOHN KBaymdukanuonHoi padotsl (IIK-1), ITogroroBka x mporeaype 3amuThl M 3aliuTa
BBIITYCKHOU KBaM(puKannonHo padotsr (I1K-2)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Just hopmupoBaHUs 3asSBJICHHBIX KOMIICTCHIIMH HCIIOJIB3YIOTCS METOIOJIOTHYECKHE TEXHOJIOTHH,
peau3yroIue JAeATSIbHOCTHBINA, JMYHOCTHO-OPUEHTHPOBAHHBINA, MPAKTHKO-OPHEHTHPOBAHHBIN
TIOJTXOJIBI.

OCHOBHBIMHU CTPATETHYCCKUMHU TEXHOJIOTUSMH SIBJISIOTCS: JICKIIMOHHBIC 3aHATHUS, MPAKTHUECKUE U
nabopaTOpHbIe 3aHATHs, NPOLEAYPHl caMOOOydeHHs, JOCTyHn OOecreunBaeTcs C MOMOIIBIO
AJIEKTPOHHOTO Kypca M CEPBHUCOB 00pa3oBaTeIbHOIrO MopTaja NIty Ha ruiardpopme Ims moodle
(elearning.volgatech.net), uaterpupoBanHoro ¢ ¢enepanbHoil wiaTgopmoii ruc cioc online.edu.ru
OTKPBITBIH 00pazoBaTeNbHbIN TopTai (mooped.net).

Ha poctmkeHMe KOHKPETHBIX IIejeld OOy4YeHHs HaIpaBlICHBl MHPUMCHSEMbBIC TAKTHYCCKUEC
TEXHOJIOTUH: 3a/IaHusl, KJIaCCHYeCKasl JICKIHS, TPOOJIEMHAsI JICKIUS, JICKIHSI ¢ 00CYXICHUEM HOBBIX
HAYYHBIX JIOCTH)KCHHH B cdepe UM IO pe3yiabTataM KOH(MEpEHIMH W IMyONMKanuid u Jp.),
CEeMUHApBl C WT-TIPAaKTHKaMH, KOHKYPCHI, XaKaTOHBI, KeWC-YeMIIMOHATHI, MacTep-KJIacchl,
KOMaH/IHbIC MIPOSKTHBIC 3aaHUsI U JIp.

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI

6 cemecTp
. Konnuectso | Dopmupyemblie
Bunel v Tembl 3aHSITHI
4acoB KOMIETEHINH
KomnbroTrepHas rpadpuka 180 ML-1, ML-2,
ML-3, ITK-1,
[1K-2
Jlexuus. Jlekumst 1. OCHOBBI co31aHUs OKOHHBIX IpuiiokeHuit B OC 2
Windows
Jlexuust. Jlekuus 2. Beiog rpaguku B OC Windows nmocpenctsom 2
GDI u GDI+
Jlexuus. Jlekuus 3.1. L{BeToBbIe MOJeNH, TPUXOPHU3UUECKUE 2
aCIeKThI 11BETa
Jlexuwmst. Jlekuus 3.2. Lludposast 00paboTka n300paskeHHi. 2
DuabTpHI
Jlexuus. Jlekuust 4. OCHOBBI IPOTrPaMMUPOBAHMSI KOMITBIOTEPHOM 2
rpaduku npu nomonm OpenGL
Jlexuus. Jlekuus 5. MareMaTuyeckre OCHOBBI TPEXMEPHOU 2
rpaduku
Jlexuust. Jlekuus 6.1. MoaenupoBaH#ue TpeXMEPHBIX 00BEKTOB IPU 2
HOMOIIM TOJIUTOHAJIBHBIX CETOK
Jlexuus. Jlekuus 6.2. MoaennpoBaHue TPEXMEPHBIX TOBEPXHOCTEN 4
HOJUTOHATIbHBIMU CeTKaMU
Jlexuus. Jlekuus 7. I1oBblIIeHNE pEaTUCTUYHOCTH TPEXMEPHBIX 2



n3o0paxenuii. Mlicmons3oBanue rexnonoruit NN.

Jlexuus. Jlekmus 8.1. IIporpammupoBanue ¢ UCIOIb30BAHUEM 2
melaepos B OpenGL

Jlexuus. Jlekuus 8.2. IIpakTrueckue npuMepsl UCIIOJIb30BAHUS 2
el 1ePOB

Jlexuus. Jlekuus 9. PucoBanue maccuBoB npuMuTUBOB B OpenGL. 2
MojenupoBaHue U BU3Yyalu3alys CUCTEM YacTHIL

Jlexuus. Jlekuus 10. Busyanusamnus 3epkanbHbIX IOBEPXHOCTEN B 4
peaTbHOM BPEMEHU

Jlexnwmst. Jlekuus Nell. Buzyanuszanus TpéXMepHbIX JaHIIIa(TOB 2
JlaboparopHuas pabota. Jlaboparopuas padora Nel. OcHOBBI 6

co31aHus rpapuIeCKuX MPUIIoKeHHH B cucteme Windows.
Hcnosip30BaHre TPOMOT-HHKUHUPHUHTA.

JlaboparopHnas pabota. Jlaboparopuas padota Ne2. 6
[TporpamMupoBaHre KOMIBIOTEPHOU I'PapUKHU C UCTIOIH30BAHUEM
GDI+.

JlaboparopHuas padota. Jlaboparopras padota Ne3. 6
[IporpaMmmupoBaHUE KOMIIBIOTEPHOM IpadUKU C UCTIOIB30BAHUEM
OpenGL.

JlaboparopHnas pabota. Jlaboparopuas padota Ned. 6
MoneanpoBaHue TPEXMEPHLIX 00BLEKTOB IPH ITOMOIIHN

JlaboparopHnas pabota. Jlaboparopuas padota Ne5. 8
IIporpaMMupOBaHUE C MCIIOJIb30BaHuEM Hieiinepos B OpenGL.

3agaHus Ui CaMOCTOSITENIbHONU pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
[TpopaboTka JeKIuii.

[TonroroBka k mabopatopHbM pabotaM. M3yuenue
cooTBeTcTBYIOIKX API.

IToaroroBka Kk 3aiiuTe J'Ia60paT0prIX pa60T.

PaboTa ¢ MUHHIIPOEKTAMH. 116

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHTUTUIMHBI

W3ydyeHrne AMCUMIUIUHBI PEKOMEHIYETCs HadaTh C O3HAKOMIIEHHUS ¢ pabodeil mporpaMmoi, ee
CTPYKTYpOl W colep)KaHMeM pa3ZenoB. Y4eOHBI Marepuan CTPYKTYpUPOBaH, H3y4eHHE
JUCLHUIIIIMHBI OCYILECTBIISIETCS B TEMATUYECKOM IIOCIEN0BATEIILHOCTH.

3aHATHA JIEKIIHOHHOTO THIA JAI0T CHUCTEMATU3UPOBAHHBIE 3HAHWS 1O  JAUCLMILIMHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HanboJjee CI0KHBIX M BaKHBIX Bompocax. Bo BpeMs JEKIIMOHHBIX
3aHATUN PEKOMEHIYyeTCsl BECTH KOHCIIEKTUPOBaHUE yuyeOHOro Marepuana; oopaiiare BHUMaHUE Ha
GOpMYyIUPOBKM U KaTEropuH, pacKpbIBaIOIIME CYThb MPOOJIEMBbl, SBIEHUS WM TpoIecca;
3a(hUKCHPOBATh BBIBOJIBI U MPAKTHUECKUE PEKOMEHIALINH.

[logroroBka K 3aHATHAM CEMHHAPCKOr0  THIA BKIIOYACT O3HAKOMJIEHHE C  IUIAHOM
71a00paTOPHOTO 3aHATUS; PabOTy C KOHCIIEKTOM JIEKLUH, BBINOJIHEHHE OMAIIHEro 3aJlaHus,
paboty ¢ y4eOHON U© y4eOHO-METOIMYECKOW IJUTepaTypoil, Hay4yHbIMH M3JAAHUAMU H
DIIEKTPOHHBIMU  00pa30BaTEIILHBIMUA PECypCaMH, PEKOMEHJOBAHHBIMH pabodell mporpaMmon
JVCIIATUTAHBI.

ConenxkaHie caMmoCTOATETLHONW NANOTKI OTINENTENIETCS DAOOYEl ThOrNaAMMON JTTUCTIATITHHEL.



OLICHOYHBIMH M METOAMYECKHMMM MaTepHajlaMu, 3aJaHMsIMH M YKa3aHHUSIMH IpPErnoJiaBaTes.
CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS B ayIUTOPHOM M BHEAYJUTOPHON (opmax.
D¢ eKTUBHBIM CpEACTBOM OCYIIECTBICHHUS CAMOCTOSTENIBHOW pabOThl SBISETCS DICKTPOHHAS
nH(pOpMallMOHHO-00pa3oBaTenbHasl Ccpelja YHUBEPCHTETa, KOTOpas oOecrneuyumBaeT MAOCTYyN K
oOpa3oBaTenbHOl  mporpamme, pabodeil mporpaMMme  JUCHHUIUIMHBI, K  3JEKTPOHHBIM
OMOJIMOTEYHBIM CHCTEMaM, TPO(ECCHOHATBHBIM 0a3aM JTaHHBIX U MHPOPMAITMOHHBIM CIIPAaBOYHBIM
CUCTEMAM.

N3yuenue JUCLUTIIIMHBI BKIIFOYAET BBIIIOJIHCHHE 1a00paTOpHBIX pabor.
[TeproanuHoCcTh pOBEAEHUS, (POPMbI TEKYILETO KOHTPOJS YCIIEBAEMOCTH, CUCTEMA OLICHUBAHMS
xoza OCBOCHUS JUCLUTIIINH IIPEICTABIICHbI B paboueii porpamme.

dopmoii TPOMEKYTOUHOI aTTecTaluu 1no aucuuruinae ssiusercs bPK.

Paszpnen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOAUYECKOE 00eCIeUeHIE

KonnuectBo
9K3EMILIAPOB MEYATHBIX
NoNe . W3IaHUH, UMCIOIINXCS B

CHucox UCTIONB3yeMOH JIUTePaTypPhl
n/n OHOJIHNOTEKE, ITH
AJIEKTPOHHBIN apec U3AaHUs
(pecypca) B cetu MuTepuer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

1. [Huxynun, E. A. Kowmmnelorepnas rpaduxa. Ontuyeckas
Busyanusanus [DnektponHsiit pecypc] / Hukymun E. A.[https://e.lanbook.com/book/3
Cankr-IlerepOypr: Jlans, 2023. - 200 c¢. ISBN 978-5-8114- 20786

3092-5.

2. |Kommbiorepnass rpapuka B CAIIP [Tekcr] : ydeOHOe
nocobue 1 BY3oB / A. B. Ilpuemsiies, B. H. Kpyros, B.[https://e.lanbook.com/book/2

A. Tpesms, O. A. Kopmakosa. 3-e wusm., crep. CaHkT- 35676
[etepOypr, 2022. - 196 c. ISBN 978-5-507-44106-8.

3. |XKynaboga, ®. T. CucremHoe mnporpaMMUpOBaHUE.
Jlaboparopubie paboThl [DnekTpoHHBI pecype] : ydebnoe| https://e.lanbook.com/book/1
nocobue / XKynadbosa ®@. T. Cankr-IlerepOypr: Jlans, 2020. - 40772

208 c. ISBN 978-5-8114-4666-7.

4. |Crpayctpym, b. I3eik mnporpammupoBanmsa C++ i
npodeccronanoB [InekrpoHHslid pecypc] / Ctpayctpyn b. 2-| https://e.lanbook.com/book/1

e m3x. Mocksa: UHTYUT, 2016. - 670 c. 00542
5. |bopeckoB, Anekceit BuxrtopoBuu. Pacmmupenuss OpenGL 14

[Tekct] : mayunoe m3manue / A. B. bopeckon. CII6.: BXB-

Ilerepbypr, 2005. - 672 <c. ISBN 5-94157-614-5.

OK3eMIUIIpEI: Bcero 14.

6.2. MarepuanbHO-TeXHUYECKas 0a3a 1 mporpaMMHoOe oOecrieueHue




NoNe
n/n

Aynutopuu s IpoBe-
JeHUs] y4eOHBIX 3aHSITHIA,
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[TepevyeHb OCHOBHOTO 000PYAOBaHUS

[Iporpammuoe
obecrnieueHue

429 (I11)

IK RAMEC GALE/i7-
3770/B75M2x4DDR3/GTX650/5008
ATA3/mouut.LCD PHILIPS
23,6"knaB.,m  (8), Ilpunrep HP
LaserJet Professional P1102 (1),
[IpoexTop VIEWSONIC PJD6550LW
oenpiii (1), Kommuiekt  y4yeOHOU
mebenu (1)

Windows
CnpaBoyHas
cHucTrema

Microsoft
Enterprise,
ImpaBoBast
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
JJIA pemeHI/m OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

521 (I)

KommiexT yuebnoit medemnu (1)

Microsoft Windows
Enterprise, CrnpaBouHas
IpaBoOBas CUCTCMa
"KoHCynpTaHT [Tnroc",
Microsoft Office
Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiekt 10
AJIL peIICHUsT OCHOBHBIX
I10JIB30BATCJIbCKUX 3a1a4

522 ()

Anammzarop cmektpa NS-30A (1),
AnTtenHa M102 B koMIul. ¢ kKabenem
BY TNCm-SMAm (1), briox nuranus
nabopar. HY 3003 D-3 (1), Buemmnnii
HDD WD 2TB 3.0, 3.5"USB (1),
Buemnunii  Hakonurenb 1 Seagate
Original USB 3.0 4 Tb (1), Buemrnuit
HaKOIIUTEIb (bremka USB
TRANSCEND Jetflash 780 64 Gb (1),
['urabutHbIi YIPABIISIEMBII
kommyTtarop Ha 16 moptoB (1),
Wsmepurens CN  -801 HP (1),
Konaummonep AEG ACS-09HR (1),
MHorodyHKITMOHATBHBIN
WU3MEPUTENbHBIN pubop
Monutop 20 "Beng FP 202W (2),

D,

Microsoft Windows
Enterprise, CmnpaBouHas
IpaBOBas CUCTEMA
"KoHcynbTaHT [Tmroc”,
Microsoft Office
Standard, Arent Dr.Web,
Kommiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiexr 10
1 p€IICHUS OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4




Monutop LCD Samsung 17" SM
713N (1), M®Y Canon i-SENSYS
MF 4018 (1), M®Y 1 JlazepHsbrit
Canon i-Sensys MF226 (1), Habop
BY nepexoanukos (1), Hoyroyk Dell
Latitude E6520 Intel Core I5
Processor 2520M 15,6" (2), HoytOyk
TOSHIBA Satellite L655-1H2-RU
(1), Masnpuas cranusa AOYUE 968
(1), Tlepexmrouarens ZX80-DR230
(1), IlepconanpHBIi KOMIBIOTED 3
Atlant A2X4/4G(3)/512Mb/monuTOp
Ilyama 2209/3Y (1), IIK RAMEC
GALE LCD LG 23"Intel i5

4590/MSlI B85M-
E45/2x4DDR3/GT740
2Gb/500Gb/knaB (28),

[TpeobpazoBarens SP-200-24-AC-DC
B koxkyxe 199x99x50mm (1), ITpuemo-
nepeaaomas IPOrpaMMHO-
KOH(Uryprpyemas paaroruiatpopma
G32 (1), IIpunrep Canon LBP 2900
nazepHbiii ¢ kabenem (1), IlpoekTop
mynsTuMennitabiid Hitachi CP-EX250
(1), IlpoekTtop MyIbTUMEIUUHBIH
Hitachi CP-EX251N (1), Cuct. 610k
Pen D 945 3.4 DDR 2 1024*2/FDD
3.5/250 Gb/DVD-
RW/Kn+MbIb+KOBpUK (1),
Cucrem.6moxk CPU Intel Core 17-
6700/ASRod Z-170/32Gb/GTX
1070/200Gb/Wi-Fi +KJ1aB, (1),
Cranok cBepmmibHbii 350 BT (1),
YHuBepcanpHas npuémMo-nepeaaromas
mwiarpopmMa AN NPOSKTHPOBAHUS
CBU-cucrem KOMILL.ME (1),
Yeunurens LZY-22 (1), Ycunutens
ZHL-3A-S (1), KowmmuekT y4ueOHOI
mebenu (1)

Paszen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLIEHOYHBIX
CPEJICTB

Kputepun onieHNBaHNS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMN HAIPaBIIEHBbI HA!

- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;

- YMEHHE Wu3jaraTb MaTepuai (YeTKOCTb, IPAMOTHOCTb H3JIOXKEHUS Marepuaia, TOYHOCTh U
MOJTHOTa BOCIPOM3BEIEHUS YUeOHOTr0 MaTepuania);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHNS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.

IIIxana oneHUBaHUSA IPEACTABIICHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BIafeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuit ypoBenp [OOyuatomuiicss riyOOKO M NPOYHO YCBOWJI MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOH, MPHU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOH, TEPHOANYECKUMU H3JaHUSIMH, [PABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECleYMBAaET OLEHHBAHHWE XOJla OCBOCHHUS JMCLUIUIMHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKON KapToW IuCHUIUIMHBL [lopsiiok cocTaBiieHHs TEXHOJOTMYECKOHW KapThl H
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIEHHBIX Ha OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITAa JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHuil H3 0a3bl (OHIA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

1. HanuwuTe nporpammy, 0Tob6parKaroLLyto OKPYKHOCTb, M/IaBHO NepeTeKatowyto B pomb, 1 Ha060poT;
LBET NepuoanyYeckn N3MeHsaeTcs.

2. Pa3paboTaitTe nporpammy, B KOTOPOM OCHOBaHME KOHYCa N/J1aBHO NepeTeKkaeT B BEPLUNHY, U HaobopoT;
LBET Nepuoanyeckm U3MeHseTcs.

3. Hanuwwute nporpammy, oTobpakatoLLyto "ob1ako" (HECKO/IbKO NepeceKatowmxcsa 31AMNCconaos,
KoTopble 06begMHAIOTCA B OAMH); LBET NEPUOLMUYECKM U3MEHSAETCS.

4. CosgaiiTe nporpammy, KoTopas UMUTUPYeT "BOPOHKY". HECKONIbKO AMCKOB C Pa3HbIMU paguycamu,




ynopAaao4YeHHbIMU NO BO3PACTAHULO; FIIY6I/IHa (paCCTO‘r'IHMe mexagy AMCKaMM) M UBET Nepnognvecku
MU3MEHAETCA.

5. CNpoeKTupyiiTe 1 peanmsyinTte Nporpammy, OTPMCOBbIBAIOLLYIO OKPYMKHOCTb, KOTOpas N/1aBHO
nepeTeKkaeT B LMANHAP; LBET NepUOAMYECKN U3MEHAETCS.

6. PaspaboTaiiTe Nnporpammy, B KOTOPOI B BEPXHEM JIEBOM YI/1y NMOMELLLEHA TEKCTYPA, MPU HaXKaTUK Ha
KHOMKY MbILUW 3Ta TEKCTYpa pacTArMBaeTcs 40 NO3ULMM, B KOTOPON HAaXOAUTCA KYPCOP MbILLN.

7. Co3gaiiTe Nnporpammy, OTPUCOBbIBAIOLLYIO BpaLLLaoWwminca Ky6, Ha KaxKA0M rpaHu KOTOPOro HaxogAaTcs
pasMYHbIe TEKCTYPbI.

8. HanuwuTte nporpammy, B KOTOPOW 3KPaH 3ano/IHeH TEKCTYPOW, MPU HaXKaTUKM Ha KHOMKY MbllW
KO/IMYECTBO TEKCTYP MO FOPU30HTAIM 1 MO BEPTUKAIN YBEIMUNBAETCA BABOE.

9. HanuwuTte nporpammy, B KOTOPOW TEKCTypa HaKNaAblBAeTCA Ha LMANHAP, KOHYC, ANCK U YaCTUYHBIN
[WNCK.

10. Co3paiiTe nporpammy, B KOTOPOM TEKCTYPa HaK/IaAblBaETCA Ha Top.

11. CnpoeKTMpyiTe U peanunsyinTe nporpammy, Kotopas byaeT oTobparkaTb BpaLatoLyoca chepy MUHYC
Ky6.

12. PaspaboTaiite nporpammy, oTobpaskatoLLyto nepecedeHue cdhepbl 1 Kyba. MpegycmoTpute
BO3MOKHOCTb MOBOPOTA Te/1a BOKPYr OCHOBHbIX OCEM.

13. Peanusyiite nporpammy, oTobpaskatoLLyto nepeceyeHue cdepbl M TeTpasgpa. Mpeaycmotpute
BO3MOKHOCTb MOBOPOTA Te/1a BOKPYr OCHOBHbIX OCEM.

14. Hanuwute nporpammy, oTobpakatoLyto TeTpasap M1Hyc coepa. MNpeagycmoTpmTe BOSMOMXKHOCTb
NMOBOPOTA Te/1a BOKPYT OCHOBHbIX OCEMN.

15. HanuwuTe nporpammy, otobpakatowyto chepy MuHycC TeTpasap. MpesycmoTpmute BO3MOMKHOCTb
NoBOPOTA TeNa BOKPYr OCHOBHbIX OCEMN.

16. PaspaboTaiite nporpammy, 0TobpaskatoLLyto KOHYC MUHYC UMAUHAP (LeHTpanbHble ocu duryp
COBMaZaloT, pagmychbl - HeT). MpeaycMoTpUTE BO3MOMKHOCTb MOBOPOTA TENA BOKPYF OCHOBHbIX OCEW.

17. Peanusyiite nporpammy, B KOTOPON OTOOparkaeTcs TeTpasap MUHYC KOHyc. MNpeaycmoTtpute
BO3MOKHOCTb MOBOPOTA Te/1a BOKPYr OCHOBHbIX OCEiA.

18. CnpoeKTupyiTe U peannsyiiTe Nporpammy, B KOTOpoi byaeT oTobparkaTbCA KOHYC MUHYC TETPAsAp.
MpeaycmoTpuTe BO3MOXKHOCTb NOBOPOTA Te/1a BOKPYT OCHOBHbIX OCEM.

19. HanuwuTe nporpammy, oTobparkatoLLyto nepeceyeHne TeTpasapa U umamHapa. NMpeaycmoTtpute
BO3MOKHOCTb MOBOPOTA Te/1a BOKPYT OCHOBHbIX OCEM.

20. HanuwwuTe nporpammy, OTPMCOBbIBALOLLLYIO NMepeceyeHne KoHyca 1 TeTpasgpa. MpeaycmoTtpurte
BO3MOKHOCTb MOBOPOTA Te/1a BOKPYr OCHOBHbIX OCEA.

21. Co3gaiiTe nporpammy-MmuTaLmio BceneHHoM (HECKONbKO 3Be3/, BPeMA OT BPEMEHM OAHA M3 HUX
BCMbIXMBAET, YBE/IMYMBAACH B pasMmepax, APYras raCHeT, yMeHbLUasACh).

22. Pa3paborTaiiTe nporpammy, M306parKatoLLyto MOJIEKY/Y: HECKO/IbKO 3/1EKTPOHOB BPaLLAOTCA BOKPYT
aapa.

23. HanuwwuTe nporpammy, No3BoAOLLYO AenaTb pasinyHblie NpeobpasoBaHus co chepoit
(nepemelteHmne, cxkaTUe, pacTAaXKeHME, U3MEHEHWE LBETa, OCBELLLEHWE U T. A4.); ynpaBaeHue 4eIcTBUAMU
3a[aeTcA C KnaBmaTypbl.



24. PeanusyiiTe Nporpammy, pucytoLLyto ¢ nomoLbio OpenGl-npuMnUTBOB aBTOMOGU/Ib; NpeaycMoTpuTe
BO3MOKHOCTb €ro NPOCMOTPA CO BCEX CTOPOH.

25. HanuwwuTe nporpammy, M306parkatoLlyto BpallatoLLyocsa NaaHeTy 3ems.
26. Co3pgaiite nporpammy-MMmUTaTOP NPOCTOrO CTAHKOBOIrO MexXaHn3ma.

27. HanuwwimTe nporpammy, KOTopas BbIBOAUT B OKHO TEKCTYPY; MPU HaxKaTUK B KAKOM-TMB0O mecTe OKHa
KHOMKW MbILLM OT 3TOMN MNO3MLMN PAaCXOAATCA KPYrK, Kak No BOAHOW NOBEPXHOCTU (T.e. TEKCTYPa NP 3TOM
[0/1KHa KosiebaTbes).

28. Co3palite nporpammy - ummutaumio 3actaBkm Windows «B mmnpe Windows». 29. Hanuwute nporpammy
- muTaumto 3actaBkn Windows «O6beMHbIN TEKCT».

1. HanucaTtb nporpammy, NOKa3sbIBaoLLEH KOECO CO CMMLAMM, KaTALLEecs Mo HaKNOHHOMN NOBEPXHOCTY.

2. HanucaTtb nporpammy, MMUTUpPYOLLYIO BpoyHOBCKOE ABUMKEHME YacTuL, B MPAMOYro/ibHOM 061acTu.
MoneKynbl 0To6pasnTb OKpyKHOCTAMM. MpeagycmoTpeTb yaapbl Moaekyn apyr o6 gpyra. Dopma monekyn
He meHAeTcA.

3. HanucaTtb nporpammy, MMUTUPYIOLLLYIO MeXaHUYecKue Yacbl.

4. PaspaboTaTb Nporpammy, UMUTUPYIOLLYIO ABUMKeHMe BackeTb0/IbHOro MAYa (OTCKOKM OT nona), Msay
npu yaapax gebopmmnpyercs.

5. PaspaboTaTtb nporpammy, NoKasbliBatoLLyto NoseT BpalatoLerocs bymepaHra.

6. PaspaboTaTtb nporpammy, UMUTUPYIOLLYIO NaJleHNE NCTa C AepeBa.

7. Pa3paboTaTtb nporpammy, UMUTHPYIOLLYIO NafeHNE CHEXMHOK.

8. PaspaboTaTtb nporpammy, oTobparkatoLyto ABUratowminca maHunynatop pobora.

9. HanucaTb Nporpammy, NoKasbiBatoLLyto Nagatowme eurypbl «TeTpUca», Npu HaKaTUN Ha KNaBULLN
OCYLLLECTBNISIETCA MOBOPOT GUryp, U UX OKOHYATEIbHO NaZEeHME.

10. Pa3paboTaTb nporpammy, oTobparkatoLLyto TPU B3aMMOCBA3aHHbIX, BPALLAMOLLMXCA LECTEPEHKMN.

11. PaspaboTaTbh nporpammy, oTo6paskalolLyto NoAbem rpysa Yepes cuctemy Bpatatoumxca 61o0kos (He
MeHee Tpex 610K0B).

12. Pa3paboTaTb nporpaMmmy, MMUTUPYHOLLYHO UTPY B HACTO/MIbHbIV TEHHUC (BUA CBEPXY).

13. Pa3paboTaTb Nporpammy, 0TObpasKatoLLyto pasaady KapT A1 nacbsHca.

14. Pa3paboTaTb Nporpammy, 0TobparKatoLLyo NyibCUpyloLLee cepaue.

15. Pa3paboTaTb nporpammy, 0TO6paKatoLLyto NeTALLMIA CAMOET C BPALLAOLMMCA BUHTOM.
16. HanucaTb nporpammy, BbIBOAALLYHO Ha SKPaH LUAratoLLEro YeN0BEYKa.

17. HanucaTb nporpammy, BbIBOAALLYIO Ha SKpaH B3/ieTaloLLyto pakeTy. C yaaneHnem oT 3emMn pakeTa
yMeHbLUaeTcs.

18. Pa3paboTaTb Nporpammy, peasimsyoLLyto AByXMepHble TpaHchopmaLmm C 106bIM TEKCTOM.

19. PaspaboTaTtb Nporpammy, peannsytoLyto AByXMepHble TpaHchopmMaLmm ¢ GUrypoi, 3anonHeHHOM
TEKCTypOon.

20. Pa3paboTaTb Nporpammy, peannsytoLLyto aByXxmepHble TpaHchopmaumum ¢ ntoboli gByXxmepHO



durypoit (KBagpaT, OKPYKHOCTb, poMmb, 3Be34a). Purypa BbibupaeTca ns cnucka.

[TepeueHs BOMPOCOB I MPOBEICHUS IPOMEKYTOUHOM aTTECTAllUN

1. Henu u 3anaun KoMnbroTepHOI rpaduku. IToHATHE KOMIBIOTEPHOI rpaduKu.

2. Drarbl BHEAPEHHS! KOMITBIOTEPHOi rpaduKu.

3. PaCTpOBLIC I/l306pa)KCHI/IH 1 X OCHOBHBIC XapaKTECPUCTUKH.

4. Ilpesentaunonnas rpapuka. [lonsrue cnaiinos.

5. BexropHas rpaduka. Ee 10CTOMHCTBA 1 HEIOCTATKH.

6. INonsTre 1Bera. XapaKTepUCTUKM LBETA.

7. Lserosrie moaenn RGB.

8. LlBeroBrie Mmopenn CMY.

9. Axcuomsl I'paccmana.

10.

1.

12.

20.

2

—_

22.

23.

24.

25.

2

27.

28.

29.

30.

=

Konuposaunue npera. [Taautpa.
TIporpammuoe oGecreueHne KOMITBIOTEPHON IpaduKH.

AnmnapartHoe obecriedeHue KOMIbIOTePHOU rpaduKu.

. I'paduueckne 0OBEKTHI U UX THIIBL.

. KoopuHaTHbIe CHCTEMBI H BEKTOPBL.

. BusyaneHoe Bocnipusitie HHGOpPMALIMK YETOBEKOM.

. IlonsATHE KOOPIMHATHOTO MeToa. IIpeobpasoBaHne KOOPIHMHAT.
. Addunnbie npeodpa3oBaHus HA MIOCKOCTH.

. TpexmepHoe apdunHOE IpeobpazoBaHme.

. [Ipeo6pazoBanne 00bekToB. AddunHbIe Mpeodpa3zoBaHus 00BEKTOB Ha MIOCKOCTH.

TIpeoGpaszoBanne 0obekToB. TpexmepHoe apdrHHOE NTpeodpa3oBaHue 0OBEKTOB.

. CBs3b npeobpasoBanuii 00bEKTOB ¢ MPeodpa3oBAHUAMU KOOPAUHAT.

TIpoekTnpoBaHie TPEeXMEPHBIX 0OBEKTOB.

IIpoexunu. MupoBbie n SKpaHHbIe KOOpAUHATEL. OCHOBHBIE THITBI TPOSKIIMIL.
TMapannenbHble MPOEKINH.

IepcnekTuBHBIE TPOSKIMH.

ba3oBble pacTpoBbIe aarOPUTMbI ¥ UX BUJIBI.

I'paduueckne npUMHUTHBEI, AITOPUTMbI HX TIOCTPOCHHSI.

ANropuTMbI BBIYEPUMBAHUS OTPE3KOB

IlonsTe anropurma bpeszenxema. Bunsl anroputmos bpesenxema.

Kpupas Besbe.

1. Kak XpaHuTCca onncaHne BEKTOPHbIX M306pakeHUi?
2. BYém COCTOUT NPUHLMN PACTPOBOM rpaduKkun?

3. MNouyemy BeKTOpHas rpadMKa He MO3BOAAET MO/yYaTb M30b6parkeHua doTorpapuyeckoro

KayecTtBa?

4. [Ons peweHnsa Kaknx 3agady o6paboTkM M306parkeHn NCNo/ib3yOTCA PAcTPOBble NPOrpaMmbl?

5. MNoyemy B pacTpOBbIX M BEKTOPHbIX Mporpammax BbigeneHve ¢parmeHTOB M306parkeHus

BbINO/IHAETCA NO-pasHoMy?

6. Kakve nporpammbl (pacTpoBble MW BEKTOPHbIE) MPeAoCTaBASsOT BO3MOMKHOCTb Y/yyllaTb



PE3KOCTb M306pa)KeHVIF|, OCBET/IATb U1 3aTEMHATb OTAE/IbHbIE €TI0 d)paI'MEHTbI?

7. Kakaa usetoBasa mofesb UCMoab3yeTca Ans GOPMMUPOBaAHUA LiBETa Ha IKpaHe KomrbloTepa?
Kakne 6a3oBble LBeTa UCMO/b3YIOTCA B 3TOW Moaenm?

8. Kakue 6asoBble LBETa UCNO/b3yOTCA A58 GOPMMPOBAHMA LBETA Ha NeyaTaemol cTpaHuue?
Kak Ha3blBaeTcA COOTBETCTBYIOLLAs LBETOBAA MOAE/b?

9. TMoyemy uBeTa, CO34aHHbIE HAa 3KPAHe, HE BCErAa MOMKHO BOCMPOMU3BECTM NPU neyaTn?
10. YT0 03HauaeT TepmuH «popmaTt rpadpuyeckoro pannan’?
11. TMouyemy HeobxoaMMO MMeTb obLme bopmaTbl 414 PA3NYHBIX NPUNIOKEHWNI?
12. KaK xpaHuTca nsobpaxkeHue B paiine BekTopHoro popmata?
13. MepeyncanTe HECKObKO BEKTOPHbIX W PacTpPoBbIX GOPMaTOB.
14. Kakaa nuHpopmauma 3anoMMHaETCA B pacTpoBom danne?
15. Kakme popmaTbl UCMONb3YIOTCA ANA XpaHeHMA doTorpadumin?
16. Kakue BuAbl 3a1MBOK uUcnonbaytotca B CoreDRAW! ?

17. Tlloyemy npu cO34aHUM PUCYHKOB U3 KPUBbLIX CHayana peKomeHAyeTcA co34aBaTb 3CKU3 B
BUAE TOMAHON?

18. [MepeuncnuTe BaxKHENLIME 31EMEHTbI KPUBbIX.

19. KaKoW MHCTPYMEHT MCNONb3YeTCA ANA PeAaKTUPOBAHMA KPUBbIX?

20. Mouyemy NPUXOAMUTCA U3MEHATb TUM Y3/1a B NPOLLECCE PefaKTUPOBAHUS KPUBOIA?
21. Kak MOXHO nonyuntb o6bvémHoe nsobpaxeHue B CoreDRAW?

22. Y10 TaKoe nepeTekaHue?

23. KaKkue pUCYHKM MOXKHO €C034aTb C UCMO/Ib30BAHNEM MepeTeKaHUA?

24. Kakyto nocnefoBaTe/ibHOCTb KOMaHZ, HYXXHO BbINOMHWUTL A1 pa3sMeLLeHUA TeKCcTa BAOJb
TpaeKkTopUMU?

1. O6nacTv NPUMEHEHNS KOMMNbIOTEPHOW rpacuKu.

2 TeHaeHUMM pa3BUTUS COBPEMEHHbIX FpadnyecKkmx CUCTEM.

3. TpeboBaHMsa K cMCTEMaM KOMMbIOTEPHOMN rPachuKy.

4 Knaccudumkaums cucteM  KOMMbIOTEPHOM rpacvMkM € TOYKM  3peHMSI  MHBAPWAHTHOCTU

OTHOCUTESBHO Knacca obbekTa MPOEKTUPOBAHUA.

5. Buabl obecneyeHunsi CUCTEM KOMMBIOTEPHOMN rpachuKu.

6. ®yHKUMOHANbHbIE  BO3MOXHOCTM ~ CUCTEM  KOMMBIOTEPHOM  TPacuKM  MHXKEHEPHOM
HanpasneHHOCTU.

7. CucTeMbl KOOPANHAT, NMPUMEHSIEMbIE B KOMMBIOTEPHOMN rpacduKe.

8. TexHnyeckne cpeacTsa KOMMbIOTEPHOW rpacuky.

9. dopmaTbl XpaHeHust rpadmyeckor MHGOpMaLUK.

10. MpeactaBneHne  rpaduyeckorm  MHdGopMauumM B CUCTEMAX  pacTpoBOM  rpaduKku.



11.
12.

13.
14.
15.
16.
17.
18.

MpeobpazoBaHue rpadmyeckmx 06bEKTOB B CUCTEMAX PacTPOBOM rpacmku.
MporpamMMHble CUCTEMbI PaCTPOBOM rpacvku - MPENMYLLECTBA U HEAOCTATKMW.

MpeactaBneHne  rpaduyeckon  MHGoOpMaUMM B CACTEMAX  BEKTOPHOM
MpeobpaszoBaHne rpanyecknx 06bLEKTOB B CUCTEMAX BEKTOPHOM rpaduKu.

MporpaMMHble CUCTEMbI BEKTOPHOMN rpadmKku - NpeMMyLLeCcTBa 1 HeAOCTaTKN.
MpUMUTUBLI KOMMbIOTEPHOW rpadukm.

MpeacraBneHune CTpyKTypbl U (POPMbI FEOMETPUYECKUX OOBEKTOB.

2D MoaenvpoBaHue B KOMMNbIOTEPHOW rpacduke.

3D MoaenupoBaHMe B KOMMbIOTEPHOW rpaduke

MapameTpusaumst B KOMMbIOTEPHOMN rpaduke.

rpadukm.



