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1. IMacnopT ¢oHIA OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 02.03.02 dynnamenranbHas HHPOpMaTHKA U HHPOPMAIIMOHHbIE
TEXHOJIOTHUH.

Hanpasnennocts (npoduns): [Ipuknaanoe mporpaMMupoOBaHUE U CHCTEMBI HCKYCCTBEHHOTO HHTEIIJICKTA.
Jucruninna: KomnerorepHast rpaduxka.

CemecTpsr: 4.

dopma MpoMeKyTOUHOW aTTECTAIMH: 3a4eT B 4 cemMecTpe.

Jist OLleHUBAaHUSA PE3YNIbTATOB O0YyUSHHSI UCIIOB3YETCs OAIIIbHO-PEUTHHIOBAst CUCTEMA.
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2. Ilepeuenb popMupyeMbIX KOMIIETEHIIHI

Wzyuenne nucumminasl «KomnbioTepHas rpadukay HampaBieHO Ha (OPMUPOBAHHE KOMIIETEHIIHH,

NpuBeIEHHBIX B 1.

Tabmuua 1. Pe3ynprarel 00yueHUs 10 TUCIHUILIHHE.

KOII U HAUMCHOBaAHHUEC
KOMIICTCHIHH COIVIACHO
eoroc

HNHaukaTopbl JOCTUKEHUS KOMIIETeH M
coriacio OIIOII BO

ITepedyens n1aHUpyeMbIX pe3yJbTaTOB
00y4eHHs MO AUCUMILINHE

1

2

3

MK-1 Criocoben
MPOBOAUTD MO HAYYHBIM
PYKOBOICTBOM JIOKaJIbHBIE
Hay4YHO-
HCCIIEI0BATENbCKUE U
OIIBITHO-
KOHCTPYKTOPCKHE
pa3paboTKu Ha OCHOBE
CYIIECTBYIOIMX METO/IOB
B KOHKPETHO# o0nactu
npodeccHoHANTBLHON
JeSTSIbHOCTH

TIK-1.1. O0mamaer 3HaHUSAMH O METOLOJIOTHH
1 3Tanax BBIIOIHEHHS HayqHO-
HCCIIeI0BATEIbCKOM paboThI; 0 METOIAX
pELICHUs HAYYHBIX 331a4; O METOJIUKE
MOJIrOTOBKU OTYETa, B TOM YHCJIE BBITYCKHOM
KBaM(UKALMOHHOH paboThI

[IK-1.2. JleMOHCTpUpYET YMEHUS:
00pabaThIBaTh ¥ aHAJIU3UPOBATH HAYYHO-
TEXHHUYECKYIO HHPOPMAINIO U PE3yIbTATHI
HCCIIEJOBAHNH; BBITTOJIHSATH 110/ HAYIHBIM
PYKOBOJICTBOM Hay4HO-HCCIIEIOBATEIBCKYIO
WJIN OTIBITHO-KOHCTPYKTOPCKYIO pa3paboTKy B
KOHKPETHOH 001acTH npohecCnoHaTbHON
JEATETLHOCTH.

[1K-1.3. imeeT npakTHYECKUI OIBIT
(HaBBIKM): HAyYHOU apryMEHTAIIH [IPU
aHajM3e 00bEKTa HayYHOU U
po¢eCCHOHALHON IEATSIbHOCTH;
ITOJITOTOBKH HayYHBIX 0030pOB, MyOIHNKAIHiH,
pedepaToB u 6ubimorpaduii mo TeMaTuke
MIPOBOJIMMBIX HCCIIEJOBaHHMH.

3HAThH IPOOJIEMATUKY M METOBI HAYIHO-
MCCJICIOBATEIBCKHX M OIIBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK B 00JacTH
KOMIIBIOTEPHO# rpaduKu.

'YMeTh 00padaThiBaTh ¥ aHAJIM3UPOBAThH
HAaYYHO- TEXHUYECKYIO HHPOPMAIIHIO 1
[Pe3yNbTaThl UCCIIEAOBAHUI B 00JIaCTH
KOMIIBIOTCPHO# rpaduKu.

BitasieTh ONBITOM Hay4HOI apryMeHTaLUH IPH
aHaN3e 00BEKTA UCCIICIOBAHUS HITH
Pa3paboOTKU B 0ONACTH KOMITBIOTEPHOM
rpadUKH, OATOTOBKH HayYHBIX 0030POB,
myonmuKamii, pedepaToB u 6nbmmorpaduii mo
TeMaTHKe MPOBOMMBIX HCCIICIOBAHHMIA.

MK-2 CniocobeH k
OCYIIECTBIICHUIO
HHTETpaIiH
MIPOTPaAaMMHBIX MOZIYJEH U
KOMIIOHEHT U MPOBEPKHU
paborocniocobHOCTH
MIPOrPaMMHOTO TIPOIYKTa
Ha OCHOBE
MEXTYHAPOIHBIX
poeCCHOHATBHBIX
CTaHJapTOB
HHPOPMAIMOHHBIX
TEXHOJIOTUH,
COBPEMEHHBIX MapaurM U
METO/I0JIOTHH,
HHCTPYMEHTAJBHBIX U
BBIYHCIIUTEIILHBIX CPEICTB,
METOJIOB U MEXaHU3MOB
OIICHKH W aHaJIn3a
(YHKITMOHUPOBAHUS
CPEJICTB U CUCTEM
HHPOPMATMOHHBIX
TEXHOJIOTUH

TIK-2.1. O0namaer 3HaHUSMH O METOHAX U
CpencTBax COOPKH MOAYIICH U KOMIIOHEHT
MIPOTPaMMHOTO 00ECTICUCHHS, O pa3paboTKe
MIPOIETyp IS pPa3BEPTHIBAHUS MIPOTPAMMHOTO
obecrieueH s, MUTPaLK ¥ TPeoOpa3oBaHus
JAHHBIX, O CO3JIAHUH MPOTPAMMHBIX
uHTepdeiicoB; 0 MeToIaX U MEXaHU3Max
OIIEHKHU M aHAJIN3a (yHKIIHOHUPOBAHUS
CPEACTB U CUCTEM HMH(POPMAIIHOHHBIX
TEXHOJIOTUH; 0 MEXAYHAPOIHBIX U
po¢eCCHOHATBHBIX CTaHIapTaxX
HHPOPMAMOHHBIX TEXHOJOTHH, O
COBPEMEHHBIX MapagurmMax 1 METOAOIOTHSIX,
WHCTPYMEHTAJBHBIX U BRIYHCITHTEITBHBIX
CpEeICTBax.

[K-2.2. leMOHCTpUPYET YMEHUS: IPUMEHATh
METOJBI ¥ CPEICTBA COOPKH MOyJIeH 1
KOMIIOHEHT IIPOTrPaMMHOT0 00ecTIedeHu,
pa3paboTKu POLEAYP M1 pa3BePTHIBAHHS
IIPOTPAMMHOTO 00ecTieueHHs, MUTPALUHU 1
npeoOpa3oBaHus JaHHBIX, CO3aHM
MIPOrPaMMHBIX HHTEP(DEHCOB; TPOBOIUTH
IIPOBEPKY M OLIEHKY paboTOCIOCOOHOCTH
MIPOrPaMMHOI'0 IPOAYKTA.

3HATH OCHOBHBIE ITOHATHS M QJITOPUTMBI
KOMIIBIOTEPHOI rpaduku, 007IacTh X
[IPUMEHEHNS; METOIbI CO3/IaHus, aHATIM3a 1
MOIU(pHUKAIAN TpagraecKuX GyHKIUH B
[PUKJIAJIHBIX POTrpaMMaXx; IPUHIIUIIBI
KOHCTPYUPOBaHMS I'papUUECKUX OOBEKTOB.
'YMeTh IPUMEHSTh OCHOBHBIE ITOHSTHS 1
QJITOPUTMBI KOMITBIOTEPHOHU rpaduKH;
MCIIOJIb30BAaTh MOJTy4YSHHBIE TEOPETUUECKHE
3HAHMS B TPOECCHOHANIBHON ESITENbHOCTH;
[POTrPaMMHPOBATh rpaduecKre MPHUITOKEHHUS.
BraneTs HaBBIKAMH OLICHKH
paboTOCIIOCOOHOCTH MPOTPAMMHOTO
[POJYKTa, KOPPEKTHOM NOCTaHOBKH 33134
KOMITBIOTEPHOH rpaduku; MpuMeHEeHHs
METOJIOB PEIICHU 3a/1a4 KOMITBIOTEpPHON
rpaduKy; UCIOIB30BAHHSI OCHOBHBIX
TEXHOJIOTHH TPEXMEPHOH rpaduKu.
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I1K-2.3. meeT npakTHUECKUI ONBIT
(HaBBIKK): COOPKU MOJYJEH 1 KOMIIOHEHT
IPOrpaMMHOr0 o0ecIedeHus, pa3paboTKu
TIPOLIEAYP JUIsl pa3BEPTHIBAHUS TPOTPAMMHOTO
obecrneyeHns, MUTPAIiy U IPeo0pa3oBaHUs
JaHHBIX, CO3/IaHMs TPOTPAMMHBIX
UHTEP(EICOB; OIEHKHN PaboTOCIIOCOOHOCTH
MPOTrPaMMHOTO MPOIYKTA.
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3. Conep:xxaHue OLEHOYHBIX CPEICTB MO AUCIUIINHE

3.1.Buabl OlIeHOYHBIX CPEICTB

Ta6imma 2. Busibl OIEHOYHBIX CPEJICTB.

Kon, IlepeuyeHb MUIaHUPYeEMbIX Konrposaupyemsie Cemectp | Homep HaumeHnoBanue
HaMMeHOBaHHe pe3yJIbTATOB 00y4eHHsI TeMbl/pa3eJibl (HoMep 3aJaHusA OLICHOYHOT0
KOMIIeTeHIIUU Mo AMCUMILINHE U Ha3BaHHe pa3jena u3 cpeacTsa
coraacio ®IrocC PIIJ n.2.2)
IIK-1 Cnocoben 3HaTh POOIIEMATHKY H OCHOBBHI 4ETIOBEKO- 4 1-15 Tect
MPOBOJUTH TIOA METO/IBI HAyYHO- MAaIIMHHOTO
Hay4HBIM UCCIIEIOBATEIbCKUX B3aUMO/ICHCTBUSL.
PYKOBOJICTBOM OTBITHO-KOHCTPYKTOPCKUX
JIOKaJIbHBIC HAYYHO- | pa3paboTOK B 007IacTH I'paduueckue cUCTEMBI.
UCCIIEZIOBATEbCKUE | KOMITBIOTEPHOW TpaduKH.
U OIIBITHO- YMers 00pabatbeiBaTh U OpenGL. 1-20 Bompocs! k
KOHCTPYKTOPCKHE aHaJIM3UPOBATh HAYYHO- 3a4eTy
pa3paboTkyu Ha TEXHUIECKYTO I'eomeTprueckne
OCHOBE uH(OpMALUIO 1 IpeoOpa3oBaHMUs.
CYIIECTBYIOIINX PE3yJIbTATHI HCCIIEAOBAHMUIM
METOJIOB B B o0nact koMmibioTepHoit | Mozenn ocBeleHns u
KOHKPETHOH rpaduKu. METO/IbI BU3YalIU3alnu
o0Jactu Bnanets onbsiTtoM Hayq]—[()]‘/i HOBerHOCTeﬁ.
Npo(ecCHOHANBHON | aprymeHTalUHU IpU
JIEeATEIIbHOCTU aHanu3e 00bEKTa Mertobl
UCCIIE0BAHUS WK WHTEPaKTHBHOTO BBOJA U
pa3paboTKu B 00JacTH rpadudeckue
KOMITLIOTEPHOH Tpaduku, | HHTEPDEHCHI
NOArOTOBKH HAaYy4YHBIX T10JIb30BATECJI.
0030poB, MyOIUKaIui,
pedepaToB u [pencraBnenns
6ubmmorpadwuii o TPEXMEPHBIX OOBEKTOB.
TEeMaTHKE IPOBOIUMBIX
HCCJIEJOBAHUM.
IK-2 Cnocober k | 3HATh OCHOBHBIC ITOHSTHUS 1-7 JlabopaTopuas
OCYIIECTBIICHUIO Y aITOPUTMBI pabora
UHTETpaliK KOMITBIOTEPHOMH TpaduKH,
NpOrpaMMHBIX 00J1aCTh MX MTPUMEHEHHST;
MoOJyJiel u METOJIBI CO3/IaHus,
KOMITOHEHT U aHanM3a 1 MoAU(UKAINT
MIPOBEPKU rpaduueckux GpyHKuMi B
paboTOCIIOCOOHOCT | MPHUKJIAAHBIX IPOTpaMMax;

Y IIPOTPaMMHOTO
NpOJyKTa Ha

TIPUHIIUIIE]
KOHCTPYUPOBaHHUs

OCHOBE rpagu4ecKux 0OBEKTOB.
MEXIYHAPOJHBIX U | YMETh MPUMEHSTH
Npo(ecCHOHANBHBl | OCHOBHBIE MOHSTHS U

X CTaHIapTOB AITOPUTMBI
MH()OPMAIIMOHHBIX KOMITBIOTEPHOH TpaduKy;
TEXHOJIOTUH, HUCII0JIb30BaTh
COBPEMEHHBIX MOJy4EeHHBIE

MmapajnrM u TEOpPETHIECKHE 3HAHUS B
METOJI0JIOTUH, npodeccrnoHaTbHONI
WHCTPYMEHTANBHBIX | IESTECIBHOCTH;

Y BBIYMCIIMTENBHBIX | MPOrpaMMHPOBATH
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CPE/ICTB, METOJIOB M | rpaduyeckue
MEXaHNU3MOB MPUJIOKECHUSL.

OLICHKH ¥ aHaJIn3a Bnanets HaBbIKaMu
(YHKIIMOHMPOBAHU | OLEHKH

A CPEIICTB U CUCTEM | pabOTOCIIOCOOHOCTH
MH(QOPMALMOHHBIX | IPOTPAMMHOIO IPOIYKTa,
TEXHOJIOTUH KOPPEKTHOH MOCTaHOBKH
3a/1a4 KOMIbIOTEPHOI
rpaduKu; TPUMEHEHUS
METOJIOB PEIICHHUS 3a1a4
KOMITBIOTEPHOI rpaduKy;
HCTIONIb30BaHMSI OCHOBHBIX
TEXHOJIOTUH TPEXMEPHOU
rpaduku.

TurnoBsle 3amaHus, KPUTEPUM U [OKA3aTeIM OLEHHUBAHUS B pPAMKaX TEKYIIErO KOHTPOJISL
MIPEJICTaBJICHBI B pabouell mporpaMme JUCHUILTHHBI (MOayIist). [ToJTHbIE KOMIUIEKTBI OIEHOYHBIX CPEJICTB
Y KOHTPOJIbHO-U3MEPUTEIBHBIX MaTEPHAIIOB XpaHITCs Ha Kadepe.

3.2.Conep:xaHue OLIEHOYHBIX CPE/ICTB

HpOMe)KYTO‘lHaH aTTeCTaluAa IIPOBOJUTCS B BUAC 3a4UCTa B 4 CEMCCTPC.

HpI/IMepHHﬁ CIIMCOK BOITPOCOB 3a4CTHOI'O TECTA:

1. LiBet hoHa ycTaHABIMBACTCS C TOMOIIBIO (PYHKIIHU:
glClearColor( red, green, blue, alpha)

glClearColor( red, green, blue)

glClearColor( RGB)

glClearColor( RGBA)

2. Turry GLbyte cootBeTcTByeT cyddukc:

b 8-6uTHOE 11€710€ (CHMBOJI CO 3HAKOM)

d 64-0uTHOE C MTaBaOIICH TOYKOM

ub 8-6utHOE 1enoe 6e3 3Haka (CMMBOJ O3 3HaKa)
I 32-OuTHOE 11708

3. Tuny GLfloat cooTBeTcTBYET CyPrkc

b 8-6uTHOE 11€710€ (CMMBOJI CO 3HAKOM)

d 64-0uTHOE C MTaBaOIICH TOYKOM

ub 8-6utHOE 1enoe 6e3 3Haka (CMMBOJ O3 3HaKa)
I 32-OuTHOE 11ETT0€

4. Jlnst 3agaHusi pa3MepoOB TOYKH CITYKUT MpoLeaypa
gllineWidth()

glPointSize()

glLoadldentity()

glMatrixMode()

5. KoncraHra, 3a7aroiias HE3aMKHYTYIO JIOMAHHYIO JIMHUIO:
GL_LINE_LOOP
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GL_LINE_STRIP
GL_LINES
GL_POLYGON

6. HabGop npsIMOMMHEHHBIX OTPE3KOB, COCAMHSIOMINX KaXIYI MOCIEAYIOIIYI0 MMapy TOYEeK M3
nepeuns, 3agaerca konctantod GL LINES. Eciu ynciio Touek HeueTHoe, TO:

HocieiHee 3HaYeHue He oOpabaTeiBacTCs

NepBOE U MOCIETHIE 3HAYCHUSI He 00padaThIBAIOTCS

oOpabaThIBaeTCs BCe 3HAYCHUS

7.C IIOMOIIIBIO KaKOI KOHCTAHTHI 3a4acTCA Ha60p OTOCIIBHBIX TOUCK:
GL_POINTS

GL_POLYGON

GL_QUADS

GL_LINES

8. Kak 3amaercs xentriii 11BeT B RGB:
255.255.0

0.255.255

0.0.255

255.0.255

9. [IpuBeneHHBIN HUXKE GPArMEHT HE MOXKET 3a]1aBaTh:
glBegin(GL_LINE_LOOP);

for (inti=0;i<N;i++)

{

floatangle=2*M_PI*i/N;

glVertex2f(cos(angle), sin(angle));

}
glEnd();

TPEYTOJIbHUK

OKPY>KHOCTb

BBIITYKJIBIM MHOTOYT'OJIBHUK
Tpamneuuro

10. HpHMOYFOHLHI/IK Ha3bIBACTC BBIDOBHCHHBIM, CCJIN:
€ro CTOPOHBI MapaJlJICIIbHBI OCAM KOOPAWNHAT

€Tro CTOPOHBI HC MapaJlJICJIbHBI OCAM KOOPAHWHAT

€ro CTOPOHBI PABHBI

€Tro CTOPOHBI PABHBI U MMAPAJUICIIBHBI OCAM KOOpAUHAT

11. ®ynkuus myMouse() T0DKHA UMETh CIEAYIOUTNI MPOTOTHUI:

void myMouse( GLfloat button, GLfloat state, GLint x, GLinty );

void myMouse( GLbyte button, GLint state, GLint, GLint);

void myMouse( GLint button, GLint state, GLint x, GLint y );void myMouse( GLbutton, GLstate,
GLint x, GLinty);
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12. OpenGL noanepxuBaer:

JiBa TUIA IPOSLUPOBAHUS — APAJUICIIBHOE U MIEPCIIEKTUBHOE

OIWH THUII TPOCHHUPOBAHUSA — HapaJ]HeHBHBIﬁ

OJIUH TUI IPOECLUPOBAHUS — IIEPCIIEKTUBHBIN

TPH TUIIA IPOELUPOBAHUS — MapajlIeIbHOE, IEPCIEKTUBHOE, IIPSIMOE

13. ®ynkuus myKeyboard() umeer npoToTur:

void myKeybord( GLint key, GLint x, GLinty)

void myKeybord( GLfloat key, GLfloat x, GLfloat y )
void myKeybord( GL key, GLint x, GLinty)

void myKeybord( GLubyte key, GLint x, GLinty)

14. Texkymas Martpuma 3amaercs mnpu momomu mnpouenypsl glMatrixMode(GLenum mode).
[Tapametp MOde MOXKET MPUHUMATH 3HAUCHHS:

GL_MODELVIEW, GL_TEXTURE

GL_MODELVIEW, GL_TEXTURE, GL_PROJECTION

GL_PROJECTION, GL_TEXTURE

GL_TEXTURE, GL_PROJECTION, GI_VIEWMODEL

15. JIuneitnas komOunarus touek P=(0, 0, 3, 1) u R=(1, 2, 0, 1) ¢ xoadpurmentamu 1 u 4 paBHa:
1P+4R=(0, 0, 0, 1)
1P+4R=(4, 8, 3, 5)
1P+4R=(0, 0, 0, 5)
1P+4R=(1, 2, 3, 5).

Bomnpocsl k 3auerty:

1. ®ynkuum touek B OpenGL. ®ynknuum npsmeix B OpenGL. llsetoBast cuctema RGB.
Onpenenenue anredpandeckoro J0mnojJHeHHs. JJoka3aTeabCTBO TEOPEMBI O Pa3I0KEHUN ONPEACTUTENS 110
CTpOKE.

2. OpnHOpOAHBIE KOOPJIMHATHI TOYEK B IUIOCKOCTU W TMPOCTPAaHCTBE. [IByxMmepHas TpaHCIALus.
JIByXMEpHBII TOBOPOT OTHOCUTEIIBHO LIEHTPA CUCTEMBI KOOPINHAT.

3. JIByxmepHbIif IOBOPOT OTHOCHUTENBHO LIEHTPA CUCTEMbI KOOPIUHAT.

4. JIByXMEpHBbII MOBOPOT OTHOCUTEIHHO MPOU3BOJIBHOM TOUKH. /[ByXxMepHOe MacimTabupoBaHue
OTHOCHUTEJIBHO NTPOU3BOJILHOM TOUKH.

5. Cnoxwnsie npeobpazoBanus. OOpaTHbIE MPeOOPa30OBaAHUS.

6. JIByxmepHOe HaOmIOIeHHE.

7. TpexmepHsbie mpeobpazoBanus. TpexmepHas TpaHCISIHS.

8. TpexmepHbIil TOBOPOT OTHOCUTEIHHO MPOU3BOIBHOM psAMoil. TpexmepHoe MacITabupoBaHue.

9. TpexmepHoe HAOIIOICHHE.

10. ®ynkuuum reomerpudeckux npeodpazosanuii OpenGL.

11. Omepamuu ¢ matpuniamu B OpenGL. Ctexu matpun B OpenGL.

12. Ucrounuku cBeta. CTaHIAapTHBIE MOJIEIIN OCBEIIEHUS

13. TMapameTpsl KaMepHI.

14. Metoabl BU3yanu3alid MHOTOYTOJIbHHUKOB.

15. HanoxeHue TeKCTYpHI.

16. ®ynkuuu BBoJa rpauyecKux JTaHHbIX.
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17. VutepakTuBHBIE TEXHOJIOTHH MTOCTPOCHUS H300pasKEeHUH.

18. ®ynkuuu muororpanuukoB OpenGL.

19. ®ynkun OpenGL moBepxXHOCTEH BTOPOTO U TPETHETO MOPSIKA.
20. CnnaifHOBBIE IPECTABICHUS.

3amanust 1a00paTOPHBIX PadOT:

JlaGopaTtopHas padora Ne 1

B mnockoctu nanel koopaunatel Touek TO, T1, T2 (ne nexaniue Ha ogHou npsimoit). Ilycts Touka
p0 sBHsIeTCS pe3ynbTaTOM ciydaitHoro Beibopa cpenu touek TO, T1, T2. ITycts Touka Ti Takke sBAsETCS
pe3ynbraToM cirydaiiHoro Beibopa cpenu rouek T0, T1, T2. Touka pl — cepenuna otpeska p0 Ti. 1yis Touku
p2 BbIOMpaeM HOBYIO Touky Ti (pe3ynpTaT ciydaiiHoro Beibopa cpeau todyek T0, T1, T2). Touka p2 —
cepenuna otpe3ka pl Ti. I[Ipomecc mpomomxkaercs 50000 pa3. Bce ToUku pi HY)KHO BU3YaJIM3UPOBAThH B
SKpaHHOM OKHE.

[IporpaMmMa 10mKHA COCTOSATH U3 MATH (ailyioB:
main.cpp, cofepKammM (pyHKIHIO main U BEI30BbI OCHOBHBIX (DYHKIIU;
Point.h, conepxamm onpenenenue kinacca Point;
Point.cpp, conepkamum onpeaeneHus MeTo10B kiacca Point;
Fractal.h, comepsxamum oObsIBICHHS BCEX OCTANBHBIX (DYHKIIUN TPOTPaMMBI,
Fractal.cpp, conepskamum onpeneneHus GyHKimin u3 daiiza Fractal.h.

AR

JlaboparopHas padora Ne 2

HapucoBate Ha 3KpaHe TIOTYOKPYKHOCTb ¢ HAOOPOM OTPE3KOB UYEPHOTO IBETA U CTPEJIKY KPACHOTO
I[BETA.

[Tpn Ha)kaTUW Ha KHOMKY ‘W’ KJIABHATYPHI CTPEJIKa JOJDKHA JIBUTATHCS 10 YaCOBOM CTPEIIKE, MPHU
Ha)KaTUM Ha KHOTIKY ‘S’ KJIaBUATYPBI CTPENKa JOKHA ABUTAThCS MIPOTUB YaCOBOU CTPENKH.

[Tpu HaXKaTUM HA KHOTIKY ‘W’ KJIaBHATYPHI CTPEJIKA JODKHA JBUTATHCS TTO YaCOBOH.

B mpoekTte momkHa UCMONB30BaThC MHOTO(GANIOBAS KOMITUIISIIIHS.

JIaGoparopHas pabota Ne 3

CropoekTupoBaTh Kiacc Vector BEKTOPOB B IUIOCKOCTH. BeKTOp [OMKEH 3a7aBaTbCsi TOYKOU
NPUIIOKEHUs U IByMs KoopauHatamu. Kiacc nomxen coaepkath ¢yHkuuto drawVector(), pucyromuryro
BEKTOp Ha JKpaHe KaK OTPE30K CO CTpesKoi. Peann3oBaTh ¢ MOMOINBIO KHOMOK KJIaBUATyphl BpalllEHHE
BEKTOpAa OTHOCHTEIBHO €ro TOYKHM NPUIOXKEHHUS, MNapauieNbHbI NepeHoc M MaclTabupoBaHHE.
Wcnone3oBare ¢ynkuuu asmwkeHnid OpenGL. Taxke peanu3zoBaTh omnepaTop CIIOXKEHHS BEKTOPOB U
(GYHKIHIO YMHOKEHHS BEKTOpa Ha YHCIIO.

B npoekTte nomkHa UCIONIb30BaThCs MHOTO(ANIOBass KOMIUIISIIIMSL.

JlabopaTtopHas padorta Ne 4

PeanuzoBaTth 6a30BbIii aOcTpakTHBIN kiacc GeomObject ¢ moakmaccamu Point u Vector. Kiaccst
Point u Vector nomkHBl MMeTh (PYHKIMOHAIBHOCTH paHEe HaMHMCaHHBIX KiaccoB Point u Vector.
PeanuzoBaTh nonmmopdHoe MoBeaeHne Isi 00bEKTOB ITHX KIaCCOB.

B npoekTte nomkHa UCIONIB30BaThCcsl MHOTO(ANIOBass KOMITUJIISLIMS.

JlabopaTtopHnas padota Ne 5

Tpebyercst HapricOBaTh Ha YKpaHe 3€JCHBIN KBaIpaT ¢ KpacHOU TouKoil B nieHTpe. [Ipu HaxkaTuu Ha
KHOIIKY «(Q» KBaJpara MOOJDKCH HadaTb ABUIaTbCAd BEPTUKAJIBHO CBEPXY BHHU3 € OJHOBPEMCHHBIM
BpallleHHEM BOKPYT €To0 LIEHTPA B MOJIOKUTEIFHOM HAIlPABJICHUU.
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B IMPOCKTE JOJIKHA MCII0JIb30BAThCA MHOFO(baﬁHOBaH KOMITUJIAIIMA.

JlabopaTopHas padora Ne 6

TpeOyeTcsi HapucOBaTh Ha SKPAaHE «AHAJIOTOBBIE» YaChl C YACOBOM, MUHYTHOM W CEKYHAHOMU
cTpesikamu. Yachl JOJKHBI UMETh CTaHAAPTHYIO PAa3METKY JACJICHUSMU U, 110 KpalHEW Mepe, OJHO YUCIIO.
Yacbl [MOJDKHBI WATH U IIOKa3blBaTh pealbHOE TeKyllee BpeMsa. JlM3allH 4acoB JIOJKEH ObITh
WHJMBUIYAJIbHBIM Y KaXJOT0 CTYJECHTA.

B npoekTe 10mKHA CTI0NIB30BaThCSl MHOTO(AHI0Basi KOMITHJISIIINS.

Peanusanus 3anpoca TeKyIero BpeMeHU y CUCTEMBI:
SYSTEMTIME t;

GetLocalTime (&t);

int seconds = t.wSecond;

int minutes = t.wMinute;

int hours = t.wHouir;

drawWatch ( seconds, minutes, hours );

JlaboparopHuas pabota Ne 7.

Tpebyercs peanuszoBats kinacc Matrix, HO3BOJISIFOIIUI paboOTaTh C OJYTOHOBBIMU H300payKEHUSIMU.
[Tporpamma nomkHa cuutath (aiin «lenal 1.bmp» B 00beKT kitacca Matrix U BBIBECTH 3Ty MAaTpPHILy B
okHO OpenGL kak wuszoOpaxenue. llodydyeHHas Marpuma mnpeoOpaszyercss B OWMHApHYIO MaTpHUIly
OTHOCHUTEJIbHO ITOporoBoro 3HaueHus 127. [lonydyennas 6uHapHas mMarpuiia BeiBoauTcs B okHO OpenGL
KaK H300pakeHue.

K OwHapHOii MaTpuile TPUMEHSETCS Omepalrysi B3ATHS TPAHHUIBI OTHOCHUTEIBHO CTPYKTYPHOTO
aneMeHTa pasMepa 3x3, coctosmiero u3 enuHull. B okHo OpenGL BbIBoguTCS Kak H300pakeHUe
MOJTyYeHHAs] MaTPHIIA.
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4. Tlopsinok mpoBeeHNUs U KPUTEPHHU OLleHUBAHHUS NMPOMEKYTOUYHOMH aTTeCTALMH

4.1.11lopsiaok npoBeieHUs: IPOMEKYTOUYHOM aTTecTAlMU

[TpomexyTouHasi aTTecTanus MPOBOIUTCS B (hOpMe TECTUPOBAHUS, COCTOSIIETO U3 15 BOMPOCOB.
Bpewmsi, oTBoAMMOE Ha TpOXOXKAeHUE TecTa, 60 MUHYT.

4.2 Kputepuu olleHUBAHHUS NPOMEKYTOYHOH ATTECTALMM N0 BUIaM OLIEHOYHBIX CPe/ICTB

OneHuBaHue OTBETA HA IPOMEKYTOYHOM aTTECTALlUU!
HroroBeiii Tect coctoutr u3 15 BompocoB (40 OamnoB Makcumywm). JlJis TOJYy4eHHS OTMETKH
«3a4TeHO0» HEOOXOMMO IIPABUIILHO OTBETUTH Ha 11 BOmpoCoB.

Brimonaenue nabopaTopHBIX padoT:
JIaboparopHas padota Ne 1-4 — o 5 6ainos;
JlaboparopHast pabora Ne 5-6 — mo 10 6amios.
Uroro: 40 Gamsnos.

4.3.Pe3yJbTaThl NPOMEKYTOUHOIH aTTeCTALIMU U YPOBHHU C(POPMHUPOBAHHOCTH KOMIETEHIN

HroroBas oueHka BbICTaBIsETCS MO OaibHON cucteme. CyMMHPYIOTCsSl 0ajuibl, MOJY4YSHHbBIE 3a
naboparopHbie padboTs (40 6aIOB) U 32 aKTUBHYIO paboTy Ha 3aHATHAX (20 6aIoB), 6AJUTHI, TOJIYICHHEIC
Ha 3auere (40 makcumywm). UHtoroBas omenka BbicTaBiserca no 100-OamnbHOl MIKane, UCXOAS U3
MIOJIyYE€HHOM CyMMBbI OaJIJIOB:

Ot 0 1o 50 6anI0B — «HE 3aUYTEHOY;

Ot 51 o 100 6annoB — «3a4TeHO».

Oco0eHHOCTH TPOBEACHUH MPOLEAYPhl OLIEHUBAHUS PE3YyJIbTATOB OOyUEHHUs WHBAIHMIOB U JIMII C
OTpaHUYCHHBIMH BO3MOKHOCTSMH 37I0POBbsSl 0003HAUYEHBI B pabouelt mporpaMme JUCIUIUTHHBI (MOIYIIS).

YpoBHU c(HOPMUPOBAHHOCTH KOMIIETEHIIUH OMPENEsSeTCs CIEAYIOUUM 00pa3oM:

1. IIpoaBuHYTHIM ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUN COOTBETCTBYET OLIEHKE «3aYTEHO»:

OOyuaromuiics BiIajgeeT 3HaHUSIMU MPEAMETa B IOJTHOM 00beMe Y4eOHOI mporpaMMBbl, TOCTATOYHO
IyOOKO OCMBICIIMBAET JUCHHMIUIMHY; CaMOCTOSTENIbHO, B JIOTHYECKOW MOCIEAOBATEIIbHOCTH U
MCYEPIBIBAIOIIE OTBEYAET HA BCE BOIPOCHI, MOJYEPKUBAET MPU 3TOM CAMOE CYIIECTBEHHOE, YMEET
aHAIM3UPOBATh, CPABHUBATH, KIIACCU(DUIIMPOBATH, 0000IIAaTh, KOHKPETHU3UPOBATh U CHCTEMATHU3UPOBATh
M3YYECHHBIN MaTepual, BBIICISITh B HEM IVIABHOE: YCTAHABIMBATh MPUYHMHHO-CIIEICTBEHHBIC CBSI3U; YETKO
(hopMHUpPYET OTBETHI.

2. ba3oBblit ypOBEHb COOTBETCTBYET OIIEHKE «3aUTEHO:

OOyuaromuiicsi BIaJeeT 3HAHUSIMU JUCIUIUIMHBI IOYTH B MOJTHOM O0BEME MPOrpaMMbl (MMEIOTCS
poOeIbl 3HAHUN TOJBKO B HEKOTOPBIX, OCOOCHHO CIOKHBIX pa3Jienax); CaMOCTOSTENbHO U OTYACTH TIPU
HaBOJSIIIUX BOMPOCAX JAeT TOJIHOIEHHBIE OTBETHl HA BOMPOCH; HE BCErJa BBIIETAET Hambolee
CYIIECTBEHHOE, HE JOMMYCKAaeT BMECTE C TEM CEPhe3HBIX OMIMOOK B OTBETaX.

3. TToporoBeIil ypoBEeHb COOTBETCTBYET OIIEHKE «3aUTCHOY:

OOyuaromuiics BlajieeT OCHOBHBIM O0OBEMOM 3HAHUU MO TUCIUIUIMHE; MPOSBISET 3aTPYAHCHHS B
CaMOCTOSATENIbHBIX OTBETaX, OMEPUPYET HETOYHBIMU (POPMYIIHPOBKAMU; B TIPOIIECCE OTBETOB JTOMYCKAET
OILITMOKY TIO CYIIECTBY BOMIPOCOB.

4. Huskuii ypoBeHb COOTBETCTBYET OLIEHKE «HE 3aUTEHOM:

OOyuaromuiics He OCBOMII 00s13aTEILHOT0 MUHUMYMa 3HAHUI MpPEeAMETa, He CIOCOOEH OTBETUTH Ha
BOIIPOCHI JaKe MPH JOTMOTHUTEIBHBIX HABOSIINX BOMPOCAX dK3aMEHATOPA.
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