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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucrumumael "KomisrorepHast rpaduka’ o HalpaBiIeHHIO MOJATOTOBKY (CHEHaTbHOCTH)
01.03.02 "Tlpukiagnas MatemMaTiuka 1 HHGopMaTHKa" HanpaBieHHOCTH (poduiro) MHpopMauoHHO- crp. 3
ynpasieHueckue TexHonorun ®I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUITJINHBI

[enbto mperoiaBaHust JUCITUTLTAHBI SIBISETCS N3ydeHUE COBPEMEHHOTO COCTOSIHUS, UCTOPUH M TIEPCIIEKTUB Pa3BUTHS
KOMIBIOTEPHOU TpaduKu, B TOM YHCJIE OCHOB YEJIOBEKO-MAIIMHHOTO B3aUMOJICHCTBHSI, OCHOBHBIX METOJIOB KOMITBIOTEPHOM
rpaduKu, HHTEPAKTHBHOU KOMIIBIOTEPHOU rpahuKH.

3aaaanI/I N3YUCHUA AUCHUIIINHBI ABJISIOTCSA:

1. I/IsyquI/Ie CTYACHTAMU OAaHHOTO HaIlpaBJICHUS (byH]IaMeHTaJ'IBHLIX OCHOB KOMHBIOTepHOﬁ l"pa(i)I/IKI/I.

2. OBrnageHre OCHOBHBIMHU HAaBBIKAMU M METOAAMHM PEIICHUS 331a4 B 00JaCTH KOMIBIOTEPHOH rpaduKu n
IpUMEHEHHe UX B Oyaymei mpodeccnoHaIbHOM NeITeTbHOCTH.

3. BrIpaboTka y CTYIEHTOB CIOCOOHOCTH K CAaMOOPTaHU3ALMU U CaMOOOPa30BaHUIO, yMEHNSI CAMOCTOSATEIBEHO
M3ydaTh JINTEPATYpPy U HOBBIE TEXHOJIOTUH KOMITBIOTEPHOI rpaduku.

Pe3ym>TaT1)1 OGy‘IeHI/IH 10 TUCOUIIITMHE HAITPABJICHBI HA JOCTUKCHUC NHAUKATOPOB!:

IIK-1.1. OGnaL[aeT S3HAaHUAMHU O CYHIECTBYIOLUIUX MATEMATUYECKUX MCTOJaX U MOACIIAX, IPUMCHACMBIC JIs1 OITMCAHUA
CHUCTEM, O KIIACCUYCCKUX MATCMAaTHYCCKHUX MCTOJaX aHaJIu3a CUCTEM.

ITK-1.2. [leMoHCTpUpYeT yMEHUE: IPOBOUTH UCCIICIOBAHHE M aHAJIM3 CHCTEMBI; HHTEPIIPETHPOBATh Pe3yIbTaThl aHAH3a
JUTS 3aMHTEPECOBAHHBIX JIUII, YCTAHABINBATH PHYUHHO-CIICICTBEHHBIE CBSI3U MEXKY SBICHUSMU; IPOBOJIUTH cOOD,
00paboTKy 1 aHaJHM3 JAaHHBIX AJISI OIPEACTIECHHSI KIIFOUEBBIX CBOWCTB CUCTEMBI.

ITK-1.3. ImeeT mpakTH4eCKHii ONBIT (HABBIKN): BRIOJTHEHHS OMICAaHNS MOJEIH CHCTEMBI; IPIMEHEHHUS MaTeMaTHIECKIX
METOJIOB IIPH PEIICHUU TUIIOBBIX 33/1a4; BBIIIOIHEHUS KJIACCH(DUKAIINY SIBICHUH CUCTEMBI U ONTUCAHUS IPHYHHHO-
CIIE/ICTBEHHBIX CBSI3eH MEXY SIBICHUSIMU.

[IK-2.1. O6nanaer 3HaHUSIMU O CYLIECTBYIOLUIMX TUIOBBIX IIA0JIOHAX MPOEKTUPOBAHUS IPOTPaMMHOI0O 00EeCeUeHHUS; O
METOoJIaX M CPECTBAX IPOSKTHPOBAHHUS TPOTPAMMHOTO 00ECIICUeHHUS, CTPYKTYp JaHHEIX, 0a3 JaHHBIX.

[1K-2.2. JleMOHCTpUpPYET yMEHNE: IPUMEHSTh THIIOBBIC PEIICHHS, OMOIMOTEKH IPOTPaMMHBIX MOYJICH, Ia0IOHBI, KIaCChI
00BEKTOB, HCTIOJIE3yeMBIE ITPH pa3paboTKe IMPOrPaMMHOTO 00ECTICIEHHST; IPHMEHATh METOIBI M CPEICTBA IIPOSKTHPOBAHUS
IPOrpaMMHOTO obecrieueHns, 6a3 JaHHBIX, CTPYKTYp JaHHBIX.

ITK-2.3. ImeeT nmpaKTH4eCKHii ONBIT (HABBIKA): MPUMEHEHHS CTAaHAAPTHBIX aJITOPUTMOB IIPH TIPOEKTHPOBAHUS
IPOrpaMMHOTO oOecreueHus; pa3paboTKU aNTOPUTMOB PELICHHS 3a1a4 B COOTBETCTBUH C IOCTABICHHBIMHU YCIOBHUAMH;
UCTIONIb30BaHMs METOI0OB M IIPHEMOB allTOPUTMH3ALUH OCTABIECHHBIX 3a/ay.

2. MECTO JUCIIHUIIJINHBI B CTPYKTYPE OIIOII

[ux (pa3aen) OIOIL: | b1.B.1.]1B.01.01

2.1 TpeGoBaHus K NpeBAPUTEIbHOI MOATr0TOBKe 00y4alomerocs:

Jlns ycBOGHHS AUCHUILIMHBI 00ydaeMBbIil TOJDKEeH 001a1aTh 6a30B0Oi MaTeMaTHIECKON OATOTOBKOM, HABBIKAMH PELICHUS
CTaHJApPTHBIX 3aJ]a4 ¥ BJIaIeTh OCHOBHBIMH MTOHATUSIMH B PAMKaX YHUBEPCHUTETCKOTO Kypca Ul CTyAEHTOB-(U3UKOB
CIIEIYIOIUX TUCIUILTNH:

MartemaTuyeckui aHaIu3

I'eomerpus

TexHOJIOTHS TPOTPaMMHPOBAHUS

2.2 JIMCOMILTHHBI M PAKTUKH, 11 KOTOPBIX OCBOEHUE TAHHOI JHCHHILTHHBI (MOIYJIs1) HEOOXOHMO KaK
npealIecTByIonee:

JucuunivHa sBAsSeTcs: OJHON U3 JUCUUIUIMH Ha 6a3e, KOTOPOH CTPOSITCS:

BBenenne B CrieKTpabHBINA aHAIN3 H300payKeHHS 2

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUTIINHBI
(MOJYJIS)

IIK-1: Cnnocoden MNPOEKTUPOBATHL CUCTEMbBI PA3JIMYHOI0O Ha3HAYECHUS U IIPOBOJIUTHL UX aHAJIU3

3HaTh:

METOJIBI CO3/IaHMSA, aHAJIN3a U MOAM(HUKAIINH TpadiueckuX HYHKINHA B MPUKIAJHBIX TPOTPAMMaXx; MPUHIIUIIEI
KOHCTPYMPOBAaHHUSA rpaIIeCKIX 0OBEKTOB.

Ymers:

HCIIOJIB30BATh MMOJTYIYCHHBIC TCOPETUICCKUEC 3HAHUS B HpO(I)eCCHOHaHBHOi/JI JCATCIIBHOCTH.

Baanernb:
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HaBBIKAMH KOPPEKTHON ITOCTAaHOBKY 3371a4d KOMITBIOTEPHOH rpadpuKy, MIPUMEHEHUS] METOIOB PEIICHNUS 3aa9 KOMIIBIOTEPHON

rpaduKy.

IIK-2: Cnioco0eH ncnoab30BaTh 0a30BbIe AJITOPUTMBI U CPEICTBA MPOEKTHPOBAHMS MPOTPAMMHOI0 odecneyeHus

3HaTh:

OCHOBHBIC TOHATHS U AJITOPUTMBI KOMIIBIOTEPHON TpaduKy, 00IaCTh UX MPHMEHEHHSI.

Ymers:

pOTpaMMHUPOBATh rpaduIecKue NPUIoKeHns B cpene Windows.

Baanern:

HaBBIKAMH HCIOJIB30BaHNS OCHOBHBIX TCXHOJIOTHH TpeXMCpHOﬁ I‘pa(bI/IKI/I.

B pe3yjibTaTe 0OCBOCHUSA TUCHUILINHBI oﬁyqamumﬁm JOJIKCH

3.1 |3uaThb:

3.1.1 | - MeTOMBI CO3MaHM, aHANMN3a ¥ MOANGHUKAINH Ipadudeckux (QYHKIUH B IPUKIIATHBIX IIPOTPaMMax;

MIPUHIUIIB KOHCTPYUPOBAHUS rpauuecKuX 00HEKTOB,;

3.1.2 | - oCHOBHBIE IOHATHSA U ANTOPUTMBI KOMIIBIOTEPHON TPpaUKH, 00JIaCTh UX IPIMEHEHHS.

3.2 | YMmeTh:

3.2.1| - ucnoap30BaTh MOJTYYCHHBIC TCOPETUUCCKHUEC 3HAHUA B HpO(I)eCCPIOHaJ'IBHOfI JACATCIBHOCTHU

3.2.2 | - mporpaMMupOBAaTh rpadudecKie NpuiIoxkeHus B cpexe Windows

3.3 | Bnagern:

3.3.1 | - KOpPEKTHOI MOCTAHOBKH 3a/1a4 KOMITBIOTCPHOH Tpa)MKH, IPIMEHEHHS METOJIOB PEIICHIS 3a1a4

KOMITBIOTEPHOH rpadukn

3.3.2 | - uCTIONB30BaHMS OCHOBHBIX TEXHOJIOTHH TPEXMEPHOH rpauKu

4. OFBLEM JUCUMILIMHBI (MOLY.JIST)

O6wasn TpyaoemKocTb 33ET
YacoB 1o yueOHOMY MJIaHy : 108 Bunel koHTpONsS B cemecTpax:
B TOM YHCJIE :
AyIUTOPHBIE 3aHATHS : 50 3aueTsl 4
caMocCToATeNnbHAs paboTa : 52,9

KOHTaKTHas pabora: 55,1

HKP: 5,1
5. CTPYKTYPA U COAEP)KAHUE JUCLHHUIIJINHBI (MOAYJIS)
Kon HanMeHoBaHHe pa3/iejioB H TeM /BU/ 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kype
Paznen 1. OcHOBBI 4eJ10BEKO-MAIIMHHOT0 B3aUMOAelCTBHS
1.1 UenoBeko-MalIiHHOE B3aUMOACHCTBHE. DPrOHOMUYHOCTh YEJIOBEKO- 4 2 JIT.1JI1.2 JI1.3
MAaIIMHHOTO B3aUMOJCUCTBHUS; OKPYKEHHE YEIOBEKO-MaIIUHHOTO JI1.4 JI11.5J12.1
B3aMMOJIEICTBUS (CpeACTBa B3aUMOAEHCTBHUS; TUTIEpMea U Web, J2.2J12.3J12.4
CpeICTBa CBsI3W); pa3pabOTKa U pa3BUTUE CHCTEM, OPHECHTUPOBAHHBIX HA J12.5
MTOJTL30BATEIIST, MOJICIN TIOJTB30BaTENs (BOCIPHUSTHS, MOHUTOPUKH, 24
MBIIIUIEHHS, B3aUMOJICHCTBHS, OPTaHU3AINN paOOTHI, aJalTalluU K
MHOT000pa3uio); MPUHLIHUIBI pa3pabOTKH yIOOHBIX MOJIb30BATENBCKIX
CpEIICTB YEeIIOBEKO-MAIIMHHOTO B3aUMOACHCTBHS; KPUTCPHHU U IIPOBEPKa
JIETKOCTH HCTIONIb30BaHMsL. /JIex/
1.2 UYenoseko-MammHHOe B3anmopaelicraue. /Cp/ 4 2 JIL.1JI1.2 JI1.3
JI1.4 J11.5J12.1
J12.2712.3712.4
J12.5
21

Pa3nen 2. 'padguueckue cucTeMbl
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2.1 INonsTHE pacTpoBOH U BEKTOPHON Tpad¥KH; BUICOANCIIIEH; (hrU3HMIecKue 4 2 JI1.1 J11.2 JI1.3
1 JIOTUYECKHE YCTPOHCTBA BBOJIA; MPUHLUIIBI Pa3paboTKH rpauuecKux JI1.4 JI1.5J12.1
cucreM. /JIex/ J12.2712.3712.4

J12.5

21

2.2 I'paduueckue cucremsr. /Cp/ 4 2 JIT.1 JI1.2 JI1.3
JI1.4 JI1.5J12.1
J2.2J12.3J12.4

J12.5

21022
Paznen 3. OpenGL

3.1 OcnoBHoii cuntakcuc OpenGL. @ynkuunu Touek B OpenGL. @yHkuuu 4 2 JI1.1J11.2 J11.3

npsiMbix B OpenGL. IIBeroBast cucrema RGB. /Jlex/ JI1.4 JI1.5J12.1
J2.2J12.4 J12.5
21

32 Ioctpoenne xpusbix B OpenGL ( Ha mpumepe okpyxHocTH ). [Tpumep 4 2 JI1I.1J11.2J11.3

nporpamMmel Ha OpenGL. /Jlek/ JI1.4 J11.5J12.1
J12.2J12.4 J12.5
21

33 DyHKIMK reoMeTprueckux npeodpazosanuit OpenGL. Onepauunu ¢ 4 4 JIT.1 JI1.2 JI1.3
matpunamu B OpenGL. Cteku matpur; B OpenGL. @yHKIIMHI JI1.4 J11.5J12.1
TpexmepHoro Habmonenns B OpenGL. /Jlex/ J12.2J12.4 J12.5

21

3.4 Pa6ora ¢ OpenGL B cpene Windows. [ToakmoueHne OMOIMOTEKH 4 2 JIT.1 JI1.2 JI1.3

OpenGL B cpene paspabotku Visual Studio. /JT1a6/ JI1.4 J11.5J12.1
J12.2 J12.4 J12.5

21
3.5 Peanuzanus npocTedmmx rpaduuecKux NMpUMUTHBOB. /J1ab/ 4 2 JIT.1 J11.2 J11.3
JI1.4 JI1.5J12.1
J12.2 J12.4 J12.5

21
3.6 OcnoBHoii cuaTakcuc OpenGL. /Cp/ 4 2,9 JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
J2.2J12.4 J12.5

212233
Pazgen 4. 'eomeTpnyeckue npeodpa3oBaHus

4.1 JIByXMepHBIe CUCTEMBI KOOpAUHAT. OHOPOIHBIE KOOPAUHATHI TOUEK B 4 2 JI1.1J11.2 JI1.3
IUIOCKOCTH U IIPOCTPAHCTBE. JIByXMepHas TpaHCIALMA. JIByXMEpHBIH JI1.4 JI1.5J12.1
IMOBOPOT OTHOCHUTENBHO IIEHTPA CUCTEMbI KOOpAHMHAT. J[ByXMepHOE J2.2J12.3 J12.4
MacmTabupoBaHHE OTHOCHTEIBHO IIEHTPa CHCTEMBI KOOpAWHAT. /JIek/ JI2.5

21

4.2 JIByxMepHBbIe peoOpa3zoBaHusl. J|ByXMepHBI TOBOPOT OTHOCHTEIIEHO 4 2 JIT.1 JI1.2 JI1.3
MIPOU3BOJILHOM TOYKH. [[ByXMepHOE MacIITaOUpOBaHUE OTHOCUTEIIBHO JI1.4 J11.5J12.1
MPOU3BOJILHOU TOUKH. CloXxHbIe ipeoOpa3oBanus. OOpaTHbIC J2.2J12.3J12.4
npeobpaszoBanusl. /Jlek/ J12.5

21
43 JByxmepHoe HabmroneHue. /Jlex/ 4 2 JIL.1 JI1.2 J11.3
JI1.4 JI1.5J12.1
J2.2J12.3J12.4
J12.5
21

4.4 TpexmepHble npeoOpasoBanus. TpexMepHas TpaHcsuus. TpexMepHbIi 4 2 JIL.1J11.2 J11.3
[IOBOPOT OTHOCHUTENBHO NIPOU3BOJIbHON NpsiMoii. TpexmepHoe JI1.4 JI11.5J12.1
MacmrrabupoBanue. /JIex/ J2.2J12.3 712.4

J12.5
21
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4.5

TpexmepHoe HabmroneHue. /JIek/ 4 2

JI1.1 J11.2 JI1.3
JI1.4 J11.5J12.1
J12.2J12.3 J12.4
JI2.5
€)!

4.6

IIporpamMMupoBaHue ABIKEHUS B AByMEPHOM cirydae. /J1ab/ 4 2

J1.1J11.2J11.3

JI1.4 J11.5J12.1

J2.2J12.3712.4
J2.5

4.7

ITporpaMMupoBaHue ABIKEHUS B TPEXMEpHOM ciydae. /J1ab/ 4 2

J1.1J11.2J11.3

JI1.4 J11.5J12.1

J2.2J12.3J12.4
J2.5

4.8

I'eomerpuyeckue npeodpazosanus. /Cp/ 4 2

JI1.1 J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.3 J12.4
JI2.5
€

Pa3gen 5. Monesu ocBellleHUsI 1 MEeTOAbI BU3YAJIU3ALMH
MOBEPXHOCTEN

5.1

Ucrounuku ceera. CrangapTHble MOJenu ocBenieHus. [lapamerpsl 4 4
Kamepsl. MeTo bl BU3yali3alii MHOTOYroJIbHNKOB. Haoxxenne
TEKCTYpHL. /Jlex/

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3 712.4
JI2.5
Ol

52

Peanuzanus nosepxHocTeil, 3aJaHHBIX TapaMEeTPUIECKUMHI 4 2
ypaBHeHUsMH. /J1ab/

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.3 J12.4
JI2.5
Ol

53

Mogenu ocBeIIeHns: B METOBI BU3yalln3aluy moBepxHocTelt. /Cp/ 4 14

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.3 J12.4
JI2.5
3133524

Pa3zzen 6. MeToabl HHTEPAKTHBHOIO BBO/IA M rpaduyeckue
uHTepdelchl NoIb30BATEs

6.1

OyHKIMK BBOAA TpAadHUECKUX TaHHBIX. IHTEepaKTHBHBIC TEXHOJIOTHH 4 4
HOCTpOeHHs n300paxeHuH. /Jlex/

JI1.1J11.2 J11.3
JI1.4 JI11.5J12.1
J2.2J12.3 J12.4
JI2.5
o1

6.2

HHTepakTHBHOE yIIpaBiIeHHEe 00BeKTaMH. VICII0Ib30BaHIE MBIIIH 1 4 2
KIIaBUATYPHI JUIS BBIAETICHUSI 00BEKTOB HA AUCIIIEE U YIPABICHUS
numu. /J1a6/

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.3 J12.4
JI2.5
€

6.3

MeTo5I HHTEPAaKTHBHOTO BBOAA U rpaduueckue HHTEpdEHch 4 14
noss3oBatess. /Cp/

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J2.2J12.3J12.4
J2.5
€

Pa3gen 7. IlpencraBieHusi TpeXMepHbIX 00bEKTOB
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7.1 IpencraBieHus TpeXMEpHBIX 00BbEKTOB. DYHKITNH MHOTOTPAaHHUKOB 4 4 JI1.1 J11.2 JI1.3
OpenGL. ®ynxuun OpenGL nmoBepxHOCTEl BTOPOTO U TPETHETo JI1.4 JI1.5J12.1
nopszaka. /Jlex/ JI2.2J12.3J12.4
JI2.5

€

7.2 ITporpammMHast peanu3anus TpeXMepHBIX 00BeKTOB. /J1ab/ 4 4 J1.1J11.2J11.3
JI1.4 J11.5J12.1
J22J123712.4
J2.5
31

7.3 IIpeacraBieHust TpeXMEpPHBIX 00beKTOB. /Cp/ 4 16 JIT.1JI1.2 JI1.3
JI1.4 J11.5J12.1
J22J12.3J12.4
J12.5
3133 54

Pa3nen 8. Unast koHTakTHas padora

8.1 WuauBuayaabHbIE KOHCYIBTAIIMH, TEKYIHHA KOHTpoJb /UKP/ 4 5,1 JIT.1JI1.2 JI1.3
JI1.4 J11.5J12.1
J22J12.3J12.4
J12.5
31

6. POH/I OUEHOYHBIX CPEJCTB

6.1. Hepeqem, BU/I0B OLI€HOYHBIX CPE/ICTB

3agaHns K 1a00paTOPHEIM paboTam
Bormpocsr k 3auery
3a4eTHBIH TeCT

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUA M MHbIE MATEPUAJIBI ISl TEKYIIeil aTTecTauuu

JlabopaTtopHas pabota Ne 1

B mmockoctu maus! koopanHate! Touek TO, T1, T2 ( He nexamme Ha ogHON npsiMoi ). ITycTs Touka p0 sBiIseTCS
pe3yapTaToM ciydaitHoro Beidopa cpeau Touek TO, T1, T2. ITycts Touka Ti Taxoke SBISETCS pe3yabTaToOM CIy4aitHOTO
BbIOOpa cpeau Touek TO, T1, T2. Touka pl — cepenuna otpeska p0 Ti. [lnsa Toukn p2 BeIOMpaeM HOBYIO TOUKY Ti

( pesynbTat cirydaitHoro BeIOopa cpenu Todek TO, T1, T2). Touka p2 — cepenuna otpeska pl Ti. IIporecc mpomomkaercs
50000 pa3. Bce Touku pi Hy>KHO BU3yaTH3HPOBATh B SKPAHHOM OKHE.

ITporpammMa OJDKHA COCTOSITh M3 MATH (AiiiioB:

main.cpp, coaepkamuM (QYHKIUIO main ¥ BbI30BbI OCHOBHBIX (DYHKIIHH;

Point.h, comepxamum onpenenenue kinacca Point;

Point.cpp, comepkaiium onpeeneHns MeTo0B kiacca Point;

Fractal.h, comepxaimum OOBSBICHUSA BCEX OCTATbHBIX (DYHKIUH MPOTPAMMBI;

Fractal.cpp, comepxammm onpenenenns GyHKuui u3 ¢aiina Fractal.h.

A e

JlabopaTtopnas pabota Ne 2

HapucoBats Ha 5kpaHe MOIYOKPYKHOCTE C HA0OPOM OTPE3KOB YSPHOTO I[BETA U CTPEIIKY KPAaCHOTO IBETA.

[Tpu Ha>kaTHK HA KHOTIKY ‘W’ KJIAaBUATYPHI CTPEJIKa JOJDKHA IBUTATHCS MO YaCOBOW CTPEJIKE, MPHU HaXKaTUU HA KHOTIKY ‘S’
KJIaBUATYpPhI CTPENKa JOJKHA JIBUTAThCS MPOTUB YaCOBOH CTPENKH.

ITpu Ha>xaTUM Ha KHOIKY ‘W’ KJIABUATypbl CTPEJIKa JOJDKHA JIBUTaThCS 110 YaCOBOM.

B mpoekTe momKHa NCTIONB30BATHCA MHOTO(hANIOBAS KOMITHIISIIHS.

Jlabopatopnas pabora Ne 3

CripoeKkTHpOBaTh KiacC Vector BEKTOPOB B INIOCKOCTH. BEKTOP JOIKEH 331aBaThCSI TOUKOM MIPHITOKCHUSI U IBYMS
koopauHaTamu. Kitace gomkeH coaepxkars GpyHkimto draw Vector(), pUCYIOLLYIO BEKTOP Ha IKpaHE KaK OTPE30K CO CTPEIIKOM.
Peann3oBarh ¢ MOMOIIBIO KHOTIOK KJIaBHATYPhI BPAIL[CHHE BEKTOPA OTHOCUTENILHO €0 TOYKH MPUIIOKEHHS, apajIebHbIi
nepeHoc u Macirabuposanue. Vicrons3oBath Gyaknun apmxernii OpenGL. Takke peann3oBaTh OMEPaTop CIOKEHHSI
BEKTOPOB U (DYHKI[MIO YMHOXKCHHUS BEKTOPA Ha YHCIIO.

B npoekTe 10/KHA HCTOTB30BATHCS MHOTO(hANITOBAS KOMITHIISIIHS/

© ®I'BOY BO «Yenl'V»




y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” dernepanbHOE rOCYIaAPCTBEHHOE OO/KETHOE 00pa30BaTeIbHOE

Paboyas nporpamma aucrmuinasl "KommborepHas rpaguka’ mo HalmpaBICHHIO MOATOTOBKH (CIEUATBHOCTH)
01.03.02 "Tlpukiagnas MatemMaTiuka 1 HHGopMaTHKa" HanpaBieHHOCTH (poduiro) MHpopMauoHHO- crp. 8
ynpasieHueckue TexHonorun ®I'bOY BO «Henl'V»

Jlabopatopnas pabota Ne 4

PeanuzoBats 6a30BbIif abcTpakTHBIN Kitacc GeomObject ¢ moakmnaccamu Point u Vector. Knaccert Point u Vector moyxHb
UMETh (YHKIIMOHATLHOCTh paHee HAIMMCAHHBIX KiaccoB Point u Vector. Peanmu3oBathk noiauMopdHOE OBEACHUE IS
00OBEKTOB ITUX KJIACCOB.

B mpoekTe H0mKHA UCTIONB30BaThCI MHOTO(ANTOBAsT KOMIFIISIIHS.

Jlabopatopnas pabora Ne 5

TpeOyeTcst HapHCOBATh HA KpaHE 3eJICHBIN KBaJpaT ¢ KpacHOl Toukoi B ieHTpe. [Ipn HaxxaTH! Ha KHOTIKY ’q” KBajpaTta
JIOJDKEH Ha4aTh JBUIAThCSA BEPTUKAIBLHO CBEPXY BHU3 C OJJHOBPEMEHHBIM BPAIlIEHUEM BOKPYT €T0 LIEHTPA B MOJOKUTEIHHOM
HalnpaBJIeHHH.

B npoekTe momkHa HCTIONB30BATHC MHOTO(hANIOBAS KOMITHIISAIIHS.

JlaGopaTopHas pabora Ne 6

TpeOyeTcst HApUCOBATh HAa SKPaHE ,,aHAIOTOBBIE’” YaChl C YACOBOW, MHHYTHON M CEKYHIHOM cTpenkamMu. Yachl TOJKHBI
UMETh CTaHAAPTHYIO Pa3METKY JCIEHUSIMH U, [0 KpaitHel Mepe, 0JJHO YKCI0. Yachl TOJKHBI UATH U MTOKA3bIBaTh peallbHOE
Tekylee BpeMs. J{u3zaitH yacoB 10JKEH ObITh HHIUBUIYAIBHBIM Y K&XKIOTO CTYICHTA.

B npoekTe momKHa HCTIOTB30BATHCS MHOTO(hAMIOBasT KOMITHIISLIHS.

Peanm3zarus 3ampoca TEKyIero BpeMeHH! Y CHCTEMBI:

SYSTEMTIME t;

GetLocalTime (&t);

int seconds = t.wSecond,;

int minutes = t. wMinute;

int hours = t.wHour;

drawWatch ( seconds, minutes, hours );

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 33JaHUsI /IS IPOMEKYTOUHON aTTecTalluu

Bompocs! k 3auety

1. Oyukiun touek B OpenGL. dyrxuun npsMeix B OpenGL. LiseroBas cucrema RGB. Omnpenenerne
ayreOpandeckoro JononHeHus. Jloka3aTeabCTBO TEOPEMBI O PA3JIOKEHNH OIIPENIETUTENS 110 CTPOKE.

2. OpmHOPOAHBIE KOOPIUHATHI TOYEK B IUIOCKOCTH M IPOCTPAHCTBE. J[ByXMepHas TpaHCIALUs. J[ByXMepHBIH MOBOPOT
OTHOCHTEIIFHO IIEHTPA CHCTEMBI KOOPJMHAT.

3. JIByXMEpHBIil IOBOPOT OTHOCUTENILHO IIEHTPA CHCTEMbI KOOPJMHAT.

4. JIByXMEpHBIil IOBOPOT OTHOCHTEIIHLHO IIPOM3BOJIBHON TOUKH. JIByXMepHOE MacIITaOupOBaHHE OTHOCHTEIBHO

MIPOM3BOJIEHOM TOUKH.

5 Croxuble mpeobpa3oBanusa. O6paTHble Ipeodpa3oBaHus.

6 JIByxmepHOe HaOitoieHue.

7. TpexmepHble peoOpazoBanusl. TpexMepHas TPAHCIIAIUS.

8 TpexMepHBIil TOBOPOT OTHOCHTEIHHO IMPONU3BOIBHON NpsiMOii. TpexmepHoe MacmTabupoBaHHE.
9 TpexmepHoe HabIOACHUE.

10. DyHKIMK reoMeTpudeckux mnpeodpazoBanuii OpenGL.

11. Ornepaunu ¢ matpunamu B OpenGL. Crexu matpun B OpenGL.
12. Uctounuku cBera. CTaHAAPTHBIE MOJETH OCBEIICHUS

13. [Tapametpsl kKamephl.

14. MeTto1bl BU3yalTu3allid MHOTOYTOJIBHUKOB.

15. HanoxeHue TekcTypsl.

16. ®yHKIMK BBOJAA TpaduyecKuX NaHHBIX.

17. WHTepakTUBHbBIE TEXHOJIOIUU MOCTPOEHUS U300paskeHUH.

18. ®ynkuun MHororpaHHukoB OpenGL.

19. Oyukiun OpenGL moBepxHOCTell BTOPOTO M TPETHEro MOpPSIKA.
20. CrutaiiHOBBIC TIPEACTABICHHUS.

ITpuMepHBIii CIUCOK BOIIPOCOB 3aUETHOTO TECTA!

1. IIger dhoHa ycTaHABIMBAETCS C TIOMOIIBIO DYHKIMH:
glClearColor( red, green, blue, alpha )

glClearColor( red, green, blue )

glClearColor( RGB )

glClearColor( RGBA)
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2. Tuny GLbyte cooTBeTcTBYET CyhHUKC:

b 8-6utHOE 1eN0€ ( CUMBOJI CO 3HAKOM )

d 64-0uTHOE C TUTABAIOIIEN TOYKOM

ub 8-6utHOe menoe 6e3 3Haka ( CHMBOJ 0e3 3HaKa )
i 32-6utHOE TIET0E

3. Tumry GLfloat cooTBercTBYeT cyhdukc

b 8-6urtHOE 1EeN0e ( CHMBOJI CO 3HAKOM )

d 64-0uTtHOE ¢ IUIaBAIOIIEN TOUKOM

ub 8-6uTtHOE 11eT0e Oe3 3HaKka ( CHMBOJI 0e3 3HaKa )
1 32-6utHoe 11eT0€

4. J1ns 3anaHus pa3MepoB TOUYKH CITY)KHT IpOLeypa
gllineWidth()

glPointSize()

glLoadldentity()

glMatrixMode()

5. KoHcranTa, 3a1ar01as He3aMKHYTYIO JIOMaHHYHO JINHUIO:
GL_LINE LOOP

GL _LINE STRIP

GL_LINES

GL _POLYGON

6. Ha6op Hp}IMOHHHGﬁHHX OTPC3KOB, COCANHAOINX KAXKAYHO ITIOCICAYIOIIYIO ITapy TOYCK U3 ICPCYHA, 3a1aCTCA KOHCTaHTOM
GL_LINES. Ecnu yncio To4eKk He4eTHOE, TO:

MoCJIeIHeE 3HaYCHHE He 00pabaThiBaeTCs

MIEPBOE U MOCIIEAHNE 3HAUCHUS HE 00pa0aThIBAIOTCS

oOpabaThIBaeTCsl BCe 3HAUCHHS

7.C TOMOIIBIO KaKOI KOHCTaHTBI 3a4a€TCA Ha60p OTACJIIBHBIX TOYECK:
GL POINTS

GL POLYGON

GL_QUADS

GL_LINES

8. Kak 3agaercs xentoiii iBeT B RGB:
255.255.0

0.255.255

0.0.255

255.0.255

9. IlpuBeneHHBIN HIKE (PparMeHT HE MOJKET 3a/1aBaTh!
glBegin(GL_LINE LOOP);

for (int i = 0; 1 <N; i++)

{
floatangle=2* M _PI *i/N;
glVertex2f(cos(angle), sin(angle));
}
glEnd();

TPEYTONbHUK

OKPYXHOCTb

BBIITYKJIBIIf MHOTOYTOJIBHIK
Tpamnenuro

10. IIpsIMOYrOJIbHUK HA3bIBAETCSI BHIPOBHEHHBIM, €CIIU:
€r0 CTOPOHBI TapaJUIeIbHBI OCSIM KOOPIUHAT

€r0 CTOPOHBI HE MapaieabHbl 0CSIM KOOPIHHAT

€r0 CTOPOHBI PABHBI
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€ro CTOPOHBI PAaBHBI U IMMapaUICIIbHBI OCAM KOOPJAUHAT

11. ®ynkust myMouse() A0KHA UMETH CIEIYIOIIUN POTOTHIL:

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

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

void myMouse( GLint button, GLint state, GLint x, GLint y );void myMouse( GLbutton, GLstate, GLint x, GLint y );

12. OpenGL nognepxusaer:

JIBa THIIA IIPOCLIMPOBAHM — MMapajljiebHOE U IIEPCIIEKTUBHOE

OJIUH THII IPOELUPOBAHUS — MapaIeNbHbII

OJIH TUII TPOCHHUPOBAHUS — HCpCHeKTI/IBHHﬁ

TPpH TUIIA IPOCUHMPOBAHUS — IapaJlIeIbHOE, IEPCIEKTUBHOE, IIPSIMOE

13. ®ynxmmsa myKeyboard() mmeer nmpoToTHII:

void myKeybord( GLint key, GLint x, GLinty )

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

void myKeybord( GLubyte key, GLint x, GLint y )

14. Tekymast MmaTpuua 3agaercs npu nomou nporenypst glMatrixMode(GLenum mode). [Tapamerp mode mosxer
MPUHUMATDH 3HAYCHVISI:

GL_MODELVIEW, GL_TEXTURE

GL_MODELVIEW, GL_TEXTURE, GL_PROJECTION

GL_PROJECTION, GL TEXTURE

GL_TEXTURE, GL_PROJECTION, Gl_VIEWMODEL

15. JIuneitnas komounarms Touek P=(0, 0, 3, 1) u R=(1, 2, 0, 1) ¢ koaddurmentamu 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)

6.4. Kputepuu oneHuBaHUA

BaHHLHO-peﬁTI/IHFOBaH CHUCTEMa OLICHKU 3HAHHUI CTYACHTA 110 JUCHUIIIMHE BBICTPAWBACTCA HAa OCHOBC OautoBOM OLICHKH
Pa3INIHBbIX (bOpM ACATCIIBHOCTU CTYACHTOB. )IJIH OLICHKH 3a4€Ta CYMMHPYIOTCS 0asIs CCMECTpa U UTOTOBOI'O KOHTPOJIA.

DopMBI KOHTPOJISL:

- TEKYIIMH KOHTPOJIb OCYIIECTBIIACTCS MyTEM PEryisipHOTO PEIICHHs 3a/1a4 Ha JJa0OpaTOPHBIX 3aHATHSX;

- IIPOMEXYTOUHBII KOHTPOJIb OCYIIECTBISIETCS B (hopMe CaMOCTOSATENBHBIX PabOT M clauu J1abOpaTOPHBIX padoT;
- UTOTOBBIH KOHTPOIb OCYIIECTBISIETCA B (pOpME 3a4ETHOTO TecTa B KOHIIE CeMecTpa.

OreHrBaHME CTYICHTA MIPH TEKYIIEM KOHTPOJIE BEIETCS 110 IBYM KPUTEPHAM:

. AxtuBHas pabora cTyneHTa Ha 3aHsSTuH. OneHuBaerca B 1 Oamn 3a 3aHsTHe, HO He Oomee 10 3a cemectp.

. BrmmonHenue nabopatopHbx paboT. [IpoBepsieTcst BbIOIHEHUE 1a0OPaTOPHBIX padoT, 38 KaskI0€ BBIIIOJIHEHHOE
3aJaHNe CTYACHT IOJTyJaeT OnperenéHHoe KoanmdecTBo OamutoB: JlabopaTopHas padora Ne 1 - 5 6amnos, Jlabopatopras
pabota Ne 2 - 5 6amos, JlaboparopHas padota Ne 3 - 5 6amnoB, Jlabopatopnas padora Ne 4 - 5 6aios, JlabopaTopHast
pabora Ne 5 - 10 6annos, JlaboparopHas padora Ne 6 - 10 6annos. Utoro 40 6Gamnos.

WITOTOBEIN 3aUeT IPOBOIUTCS B IPHUCYTCTBHUH IIPETIOJaBaTeNs B BHJIE TECTA, COCTOSAIEro 3 15 Bompocos (40 6amioB
MakcHMyM). Bormpocsl cocTaBisiores ¢ ydéToM MaTepraia, MPOiIeHHOTO KaK Ha JIEKIMOHHBIX, TaK M Ha MPaKTHIECKUX
3aHATHAX. COOTHOLIEHNE KOJIMYECTBA BOIIPOCOB U3 Pa3IM4HBIX pa3/eoB cOanaHCHpoBaHo. [l OIydeH s OLIEHKH
«3a4TeHO» He0OX0IMMO NPABUIIEHO OTBETUTH Ha 11 BompocoB. Bpems, oTBoiMoOe Ha IPOX0XkIeHUE TecTa, 60 MUHYT.
HToroBas oreHka BBICTaBIsAETCS O OamabpHON cucteMe. CyMMHPYIOTCS OaJuTB, TOydeHHBIE 3a TabopaTopHEIe PaObOTHI U 3a
aKTUBHYIO pa0OTy Ha 3aHATHAX, OaJUIbl, OTydeHHbIe Ha 3adyere (40 makcumym). iTtoroBas onenka BeicTaBisiercs mo 100-
0aJTBHOM MIKae, UCXO0s M3 OJIydeHHOH CyMMBI OallIoB:

Ot 0 mo 50 GamIoB — «HE 3aYTCHOY

Ot 51 1o 100 6anmoB — «3a4TECHON.

7. YHEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTepaTypa
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7.1.1. OcHoBHas1 IMTEpaTypa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI1.1 |KyBummnuos H. C. NanoCAD Mexanuka. MnxenepHas 2D u 3D xomnbroTepHas Mocksa : IMK 9BC
rpaduka Ipecc, 2020
(https://e.lanbook.com/book/179476)
JI1.2 | Hemmora T.H., KommbrotepHas rpaduka u web-nu3aiid: yaeoHoe mocooue Mocksa : 9BC
Kazankosa T. B. (http://znanium.com/catalog/document?id=379822) Wznarenbckuit
Jom "®OPYM",
2022
JI1.3 | Konomxkuna U. E., KomrmbsrorepHas rpaduka: yaeOHUK U PAKTUKYM JUIS BY30B Mocksa : FOpaiir, 9BC
Cenesnes B. A, (https://urait.ru/bcode/513030) 2023
Jmutpouenko C. A.
JI1.4 | Bopeckos A. B., Kommsrorepras rpaduka: yaeOHUK U MPAKTUKYM JUIS CIIO Mockaa : FOpaitr, 3BC
[ukun E. B. (https://urait.ru/bcode/518504) 2023
JI1.5 |WBneB A. H., HmxeHepHas KoMIbIOTepHast rpaduka: yIeOHHUK TS CIIO CaHKT- 9bC
Teprosckas O. B. (https://e.lanbook.com/book/302222) [etepOypr :
Jlanb, 2023
7.1.2. lonoJqHUTEIbHAS JIHTEpaTypa
ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
JI2.1 | byiimoB B. A. I'eomerpudeckoe MOICTPOBAaHUE W KOMIIBIOTEPHAS rpaduka Mocksa : OBC
(http://e.lanbook.com/books/element.php?pll_id=11670) TYCYP, 2011
JI2.2 | lukun E. B., KommberorepHas rpaduka: moJIMroHaabHbIE MOJIEIIN: Mocksa : Jluanor 9BC
Bopeckos A. B. MPaKTUIECKOE ocoOne -MHU®U, 2005
(https://biblioclub.ru/index.php?page=book&id=89300)
JI2.3 | I'puropsesa 1. B. Kommsiorepras rpaduka: yaebHOe mocodue Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=211721) [Ipomereit, 2012
JI2.4 | Bacunbes C. A. OpenGL: xomnblorepHas rpaduka: yaedHoe nocodue Tam60B : 9BC
(https://biblioclub.ru/index.php?page=book&id=277936) TamOoBckuit
TOCYHapCTBEHHBI
1 TEeXHUYECKUH
YHUBEPCUTET
(TI'TY), 2012
J12.5 |Tuncoypr M., OpenGL ES 3.0. PykoBoacTBo pa3zpaboTdmka Mocksa : JIMK 9BC
ITypuomo b. (http://e.lanbook.com/books/element.php?pll_id=82816) Ipecc, 2015
7.2. llepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTH "UHTepHeT"
91 |KommbrotepHas rpaduka [DnekTpoHHBIH pecypc]. - Pexxum goctyma: http://moodle.uio.csu.ru/course/view.php?id=27

92

http://elibrary.ru/defaultx.asp

eLIBRARY.RU [DnexTpoHHbI# pecypc] : anekTponHas oudauoreka / Hayd. snektpoH. 6-xka — URL:
http://elibrary.ru/defaultx.asp

33

Poccuiickuit porn GpyHmamMeHTanbHEIX nccnenoBanuil (PODN) - opurmansreii cait http://www.rfbr.ru/rffi /ru
http://www.rfbr.ru/rffi /ru

4

Hayunas snexkrponnas 6ubnanoreka. MoHorpaduu, u3ganusie B u3natenabctse Poccuiickoit AkageMun
EctecTBO3HAHMS MOJHOTEKCTOBBIN pecypc HaydHbIX U yueOHBIX n3nanuii PAE https://www.monographies.ru/
https://www.monographies.ru/

7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyenune

LMS Moodle

Visual Studio

MS Office365

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

Scopus (https://www.scopus.com) Scopus : pedepaTuBHas 0a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
3. anrn. — Pexxum nocrymna: s 3apeructpup. nosbzopareneid Uenl'Y. — TekerT : 37eKTpOHHBIN.

DNEKTPOHHBIN KaTasor HayqHo# onbnmuotekn Yenl'Y [DnekTpoHHBIH pecypc] : 6a3za maHHbIX / Yenso. roc. yH-T. —
Yenstounck, 1992
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eLIBRARY.RU [DnexTpoHHEIH pecypc] : HaydHas dJIEKTPpOHHAsE OMOIMOTEKa [HAyIHOW MEPUOTUKH HA PYCCKOM SI3BIKE |. —
Mockaa, [1999-]. - locTyn Kk MONHBIM TekcTaM nociie peructpanun u3 cetd Yenl Y. — URL: http://elibrary.ru/defaultx.asp.

Moodle [DneKTpoHHBIN pecypc]: cucTeMa IMCTaHIIMOHHOTO 00y4deHus : [06a3a nanHeix | / Yenso. roc. yH-T. — YensaOnHCK,
[6.r.]. — Joctyn u3 cetu Yenl Y mnu, mociie perucTpaluy U3 CeTH YH-Ta, U3 JI000H TOYKHM, UMEIOIIEH TOCTYI B UHTEPHET. —
URL: http://moodle.uio.csu.ru/login/index.php.

Hayunas 6ubnuoreka YensOMHCKOTO TOCYIapCTBEHHOTO YHUBEpPCUTETa [ DNeKTpOHHEIH pecypc] : [caiT] / Yensb. roc. yH-T. —
Yemstounck, [2001-]. — Pexxum moctyma: http://www.lib.csu.ru/ , cBoOOAHBIA. — 3ari1. ¢ 9KpaHa.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIMITIJINHBI (MOJY JIA)

Jnis peanu3aniy AUCUUILTHHBL HCTIOIB3YIOTCS yIeOHBIC ayTUTOPUH U1 IPOBEIACHHS 3aHATHI JISKIIHOHHOTO THIIA, 3aHATHIH
CEMHHAPCKOTO THIIA, TPYIITOBBIX M MHIMBUAYAIFHBIX KOHCYIBTANH, TEKYIIEro KOHTPOJI U IPOMEKYTOYHOH aTTeCTalllH, a
TaK)Ke MOMEIIECHHS [T CAMOCTOSITEIbHOM padoThI.

JI1st ipoBeIeHHs 3aHATHIA JISKIIMOHHOTO THITA TPEIararoTcsi HA0OPHI IEMOHCTPAIIMOHHOTO 000PYI0BaHMS U yaeOHO-
HaTJSITHBIX TTocoOuit: npoBbie 00pa3oBaTeNbHBIE PECYPCH (MYITbTUMEIUIHBIE TIPE3SHTAIIUH 110 HEKOTOPHIM TeMaM
JIEeKIUI), pa3in4Hble (OPMBI HATTISIAHOCTU (PUCYHKH, TaOIHULIbI, CXEeMBI U T.11). JJIsl IpOBEIeHNUs 3aHITUH JIEKIMOHHOTO THIIA
WCIIONIb3YeTCS TICPEHOCHOE 1 / MITH CTaIllMOHAPHOE MYJIBTUMEIUITHOE 000pyI0BaHue (3KpaH, HOYTOYK, IPOCKTOP, KOJIOHKH) B
ayIUTOpHsX 1-T0 U JIeKHUOHHOTO KopiycoB Uenl'V.

JIis ceMMHApCKUX 3aHATHI HCTIONB3YIOTCS AyAUTOPHHI OCHAIICHHBIE OOBIYHOM JOCKOI, TapTaMH, TIEpEHOCHBIM
MYIBTUMEIUHHBIM U ayAn0000pyI0BaHUEM (B CITydae HEOOXOAUMOCTH).

[TomereHust UTIT CAMOCTOSATENHHON paOOTHI: SJEKTPOHHBIN YNTATBHBIHN 32 HaydHOH OubmroTekn Yenl'Y (aymuropus 206)
JUISL CAMOCTOSITENIFHOM pabOoThI CTYICHTA, OCHALIEHHBIH IIepCOHANBHBIMYA KOMITBIOTEPAMH, MyIbTUMEIUIHOH anmapatypoii. B
ayJUTOpUsX 00ecIeueH IOCTYI K pa3iIMYHON CIIPaBOYHOM JIMTepaType, SHIHUKIONEANsIM, OMOIrorpaduueckum 1
MIOJTHOTEKCTOBBIM 0a3aM JTaHHBIX, HH(POPMAIMOHHEIM pecypcaM «HTepHeT».

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

I[Tpu U3ydeHny JaHHOW IMCLUILIMHBI HCTIOIB3YIOTCS JEKIMOHHbIE, 1a00paTOPHBIC 3aHATHS M CaMOCTOsTENIbHAs paboTa
crymeHTa. Ha TeKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3JIaraeT OCHOBHOE CO/lepkaHue TeM mporpaMMel. [IpopaboTky
JIEKIIMOHHOTO MaTepuaa CTYACHTY JKelIaTeIbHO IIPOBOJUTH KaK MOCHEe KaXkKA0TO 3aHATH, TaK U [0 3aBEPIICHUIO TEMBI. JTO
IIO3BOJIMT CBS3aTh BOCIUHO IIOJIYYCHHBIE CBEJCHUSA U COCTABUTH LICIbHYIO KAPTHHY.

Ha 1abopaTopHBIX 3aHATHAX PacCMaTPHUBAIOTCS OCHOBHBIC METOJIBI M IPHEMBI PEIICHUS 3a1a4 KOMITBIOTEpHOI rpaduky.
PexomenayeTcs nepen Kax/bIM IPaKTUUECKUM 3aHATHEM BBIIIOJHHUTD JOMAIHEE 3aJaHUE, YTO [103BOJIUTD JIy4llle YCBOUTh
IpeAbIIYIINI MaTepyal, 1 H3ydUTh JEKIIUOHHBIN MaTepHual o npexacrosuiei reme. CTyneHTy *KelnaTeIbHO MPOSIBIATH
AKTHBHOE YJacTHE Ha MIPAKTHYECKHUX U JICKIMOHHBIX 3aHATHSX, 33/1aBaTh BOIIPOCHI, HOCKOJIBKY YMEHHE 000CHOBBIBATH CBOIO
TOYKY 3pEHUS], HAX0XKJEHUE KOMIIPOMHCCHOIO PEILICHUS B 3TUYECKH BBIIEPKAHHOM JUCKYCCUU HE TOJBKO BaXKHO VIS
JIy4IIEro YCBOCHUS MaTepualla, HO U LEHUTCS B PEAIbHOM KU3HU.

Ba)xHpIM MOMEHTOM TPH U3Y4EHUH TH000H AUCIUIUTUHEI SBIAETCS OpraHU3alisl CAMOCTOATENbHON paboThl. IIpu ocBoeHHH
MaTepuala He CIIeIyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBENICHHBIX OIpe/IeNIeHNH, (POPMYITNPOBOK
TIOJIOKEHHUH, ecTi TPpeOOBaHMS IPSIMO HE yKa3bIBAIOT Ha 3T0. BriomHe 3¢ (hexTHBHOI MOKeT OKa3aThCs MOIMBITKA TOHATH CYTh
SBJICHHS, BEIpaOOTaTh CBOE OTHOLIECHHE K HEMY, OIIMPAsCh Ha MaTepuall, CoJepKalics B peKOMEHIOBaHHON JIUTEpaType.
CkazaHHOe 0c00eHHO 3(D(EKTHBHO, KOT/Ia PeYb HAET O TAKUX TPEOOBaHMUSIX, KaK «IIOHUMAET» HIIN HMEET IPEACTABICHUE).
HampoTuBs, eciit CTyIeHT UMeeTe JeI0 ¢ TpeOOBaHUEM K AEATEINBHOCTH «ITOJDKEH YMETh», TO PEKOMEHyeTCs
HOYIPAXKHATHCSA B COOTBETCTBYIOIIEM BUJE JEATEIBHOCTU. Bee 3T0 MMeeT HenocpeACTBEHHOE OTHOILIEHHUE K IIOATOTOBKE K
IIPAKTUYECKUM 3aHATUAM.

ITpu 0Oydenny nHI C OTPAaHNIEHHBIMI BO3MOXKHOCTSMH 3/JOPOBBSI MJICKTPOHHOE 00ydeHUE, TUCTAaHIIHOHHEIC
o0Opa3oBaTenbHbIE TEXHOIOTUH MpeIycMaTPUBAOT BOZMOXKHOCTD IIpUeMa-Tiepeiaui HHGOPMAIUY B JOCTYIHBIX IS HUX
dbopmax.

Peanmsamust qUCIMIUIMHEI ¢ TPUMEHSHHEM 3JIEKTPOHHOTO 00yJIeHHs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI (aree
— 30, JOT) ocymecTBnsiercs Ha ocHOBaHUU «I10I0MKEeHUS 0 peann3aui OCHOBHBIX U JOTIOTHUTEIBHBIX 00pa30BaTEIbHBIX
IporpamMM ¢ IpUMEHEHHEM JNEKTPOHHOTO 00y4eHUs U AUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B heepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIFHOM YUPEKICHUH BEICIIETO 00pa3oBaHms «HesIOMHCKUH rocynapCcTBEHHbIH
yHHEBepcHTEeTY, «[lom0keHns 0 MopsAKe 3aUeTa 0OYJIAONIIMCS [T0 OCHOBHBIM ITPO(ECCHOHAIBHBIM 00pa30BaTeILHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB 0CBOSHUS B OPraHU3aLUIX, OCYIIECTBISIOMINX
00pa30BaTeNbHYIO NEATENLHOCTD, YI€OHBIX [IPEIMETOB, KYPCOB, JUCUUILINH (MOy/Ieil), IPaKTHK, JOTOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) ITOCPEIICTBOM JIEKTPOHHON HH(POpMaImonHo-00pa3oBatenbHOl cpenst DTBOY BO
«Uenl'Y». B uckmo4nuTenbHBIX Cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3auy 00pa30BaTeNbHON IESITETFHOCTH C
npumeHenueM D0, JIOT Moryr npUMeHATh KOMIIOHEHTBI, HE BXOAAIINE B IIepedeHb IEKTPOHHOM HH(OopMaLnOHHO-
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00pa3oBaTeNBLHOM CpebL.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOINIUMUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE AMCHUIUIMHEI WHBAIHAAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 37I0POBBS OCYIIECTBIISICTCS C
UCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKUX CPEACTB M TOJO0 HHGOPMAIMOHHBIX TEXHOJOTHH, IPEeIoCTaBIIEeMbIX
PecypcHbIM y4eOHO-METOANYECKUM IIEHTPOM O OOY4EHHIO WHBAIWIOB U JIMIl C OrPAaHMYEHHBIMUH BO3MOXXHOCTSIMU 310POBBS
YenlV mo 3ampocy 00y4aromerocs.

1. MoOunbHBIe cHelragbHble TEXHUYECKHE CPEICTBA UIS JIMIl ¢ HAPYIICHUSMH 3PEHHS: IMOPTATHBHBINH KOMIIBIOTEP
¢ BBOAOM/BBIBOJIOM IIpudrom Bpaiing c¢ cuntesaropom peun «ElBraile-W14J G2»; HoyrOyku C IporpaMMHON SKPaHHOTO
poctyna NVDA; 31eKTpOHHBIC YBEIMYUTENIN ISl yAAJICHHOTO IIPOCMOTpA; BUJICOYBEIMYMTENIN IOPTAaTHUBHBIC, TH IOMmIEEp;
(G POBEIE TUKTODOHEI.

2. MoOunbHble CHENHAIbHBIE TEXHUYECKHE CPEICTBA U JIHIl C HApyIICHUAMH CIIyXa: CHCTeMa CBOOOJHOTO
3BYKOBOTO OISl CO BCTPOEHHOM coBMecTHMMOCTbIO ¢ FM-ycrpoiicTBamu; panuoknaccsl «ConeT-PCM» ¢ mepenaTdunmkoM,
3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TeTNel; cucreMa HH(MOPMAIMOHHAS A CIa0OCHBIIAKX IepeHocHas «lIcTok»
A2 co BCTPOCHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; HOKYMEHT-KaMepa; IPOrpaMMHpYEMBIC CIyXOBBIC aImapaTsl
UHUBUIYaIbHOTO MOJIb30BaHMUS.

3. AccuctuBHbIE WH()OPMAIMOHHBIE TEXHOJOTHM: IPOrPaMMHOE OOECIICUCHHE SKPAaHHOTO HOCTYHNa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEIMUCHHS; IPOTPAMMBI PEUYEBOTO CHHTE3a JUIT KOMIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBbI PEUEBOTO CHHTE3a ATl MOOUIIBHBIX YCTPOICTB; SKpaHHAs KJIAaBHATypa; SKpaHHAs JIyIa.

ITpu HeoOXoaMMOCTH I OOYJAIOIUXCA C HApYLIIEHUSMU 3pEeHHs Ha pabodnmx MecTaxX A MPOBEAEHHs MPAKTUYECKUX WU
na00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE TPOrpaMMHOE obOecredeHrne (ImporpaMMa pPedeBOH HaBHTAIHH
NVDA, peueBsle CHHTE3aTOPEI, 3KPAHHBIC JTYITHI).

B yueGHble aymutopuu obecneuuBaeTcsi OECHpPENSTCTBEHHBIM MOCTYN Ui OOy4alolMXcs HMHBAIWIOB U OOyJaIOMIUXCS C
OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3J0pOBbsl. B KaxIol ayquropuu, rie oOydaroTcsi MHBAJIUABI U JIMIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMATPUBAETCA COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYJaIOMMXCI C YyJeTOM
HapYLICHUH UX 3J0POBbSL.

Jls ocBOeHMs MUCHUIIMHBI MHBAIHIAM M JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSMH 30POBbSl MPENOCTABISETCA AOCTYN K
MeYaTHBIM HCTOYHHWKAM, MMEIOMIMMCS B HaydHOH OmOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM HCTOYHHMKAM, IPEJCTaBICHHBIM B (hOpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAydHOH OMONMOTeKH
Yenl'Y unm 5neKTpOHHO-OMONMOTEUHBIX CHCTEMAax, C IMOMOIIBIO CIEIHANbHBIX TEXHMYECKHX M IPOrPAMMHBIX CPEICTB
(pabodee MecTO ISt HE3PAUEro IOJIB30BATENS C MPOrPAMMHBIM O0€CIIeYeHHeM SKPaHHOTO J0CTyma ¢ cuHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBuaTypod Clevy ¢ OONBIIMMH KHOIIKAMH WM C pa3/elsiomiell KJIaBHIIH
HaKJIAIKOM).

Y4eOHO-METOIMYECKHE MaTepHalIbl Ul OOYJaIOMMXCs W3 4YWCIa WHBAJIMIOB M JIMI] C OTPAaHHMYECHHBIMH BO3MOXKHOCTAMHU
3II0POBBS MTPEAOCTABIIIOTCS B (popMax, aTallTHPOBAHHBIX K OTPAHUYCHUAM X 3A0POBBS M BOCHPHUATHS HH(POPMAIIHH:

JUist uI ¢ HapyIIeHUSIMU 3pCHUS:

- B [le4aTHOH GopMe yBETHUEHHBIM MIPHPTOM,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B Gopme ayauoddaiina,

- B meqatHo# (opme mpudpTom Bpaitms.

JList UL ¢ HapyIIeHUsIMU CITyXa:

- B IIe4aTHOH Gopme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

JUist UL ¢ HapyIeHUsIMU OIIOPHO-ABUTATENBHOTO allapara:

- B Ie4aTHOH Gopme,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoaiina.

JlaHHBII IepeueHb MOKET ObITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHI€HTA 00YJalONHXCA.

JUis MHBANMWIOB W JIMIl C OTPAHWYCHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWCHIUIUIMHBI MOKET OBITH YaCTHYHO WIIH
MOJTHOCTBHIO OCYIIECTBICHO C KCIOJB30BAHMEM JHCTAHIIMOHHBIX 0O0paszoBaTenbHbIX TexHonorud (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMM [JUCHMIUIMHBI HMHBalIWAaMH M JHMIAMH C OFPAaHUYEHHBIMM BO3MOXKHOCTSIMH 370pPOBbS HCIOJb3YeTCs
WHIUBHOyanbHass paborta. [lom wWHAMBHOyanpHOW paboToif TompasymeBaeTcs 1Be (OPMBI  B3aWMOJICHCTBHS C
IperojaBaTeNeM: HHAUBHAyanbHas ydeOHas paboTa (KOHCYNIbTalMH), T.€. MONIOJHHUTEIBHOE pa3biCHEHHE YJeOHOTO
MaTepuana M YIIyOJIeHHOE W3ydyeHHe MaTepuana ¢ TeMH OOydalonMMHCs, KOTOpPbIE B OSTOM 3aMHTEPECOBAaHbI, U
WHIVBHIyalTbHass BOCIUTATeNbHAs pabora. VIHAWBHIyalbHBIE KOHCYIBTALMHM HAIPABICHBl HA WHIWBUIYATH3alUI0 OOYdCHU
U YCTaHOBJICHHIO BOCITUTATEIFHOTO KOHTaKTa MEXAY IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM oOydarommMmcs ¢
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 310POBBSI.
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ITpn mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YIBTATOB OOy4eHHS HHBAIHAOB M JIMI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3710pOBbSl 110 AWCLMIUIMHE OOECHEeYMBACTCS BBHINOJHEHHE CIEIYIONMX IOIOJHUTENbHBIX TPeOOBAHMH B 3aBUCUMOCTH OT
WHJMBHUYaJIbHbIX 0COOCHHOCTEH, 00yJaromuxcs:

a) WHCTPYKOHSA M0 TIOPAAKY TPOBEINCHHUS IIPOIEAYPHl OICHHUBAHUS MPENOCTAaBIsCTCS B JAOCTYMHOH ¢opme (YCTHO, B
HMHCBMEHHOH (hopMe, B MICEMEHHOI (hopme mpudTom bpaiins, ycTHO ¢ HCTIONB30BaHUEM YCIYT CypIONIEPEBOIINKA);

6) mocrynHas (opMa NperOCTaBICHUs 3aJaHUH OLEHOYHBIX CPEACTB (B IeYaTHOH Qopme, B NMeYaTHOH (HopMe yBEIMUECHHBIM
mpudToM, B medaTHoH popme mpudTom bpailind, B popMe 3IeKTPOHHOTO JTOKYMEHTa, 3a/laHHs 3a4YUTHIBAIOTCS aCCHCTECHTOM,
3a1aHMs IIPEOCTABISIFOTCS C UCIIONB30BaHUEM CypOTIEPEBOIA);

B) mocTynHas ¢opMma MpedoCTaBIeHHUsS OTBETOB Ha 3afaHus (MMCbMEHHO Ha Oymare, HaboOp OTBETOB Ha KOMIIBIOTEDE,
NHUCbMEHHO mpHudTOM bpaiiis, ¢ HCIIoIbp30BaHIEM YCIIYT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHNM TPOIEAYPH! OLCHMUBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
3J0POBBs NPEIYCMAaTPUBACTCA HCIIOJIB30BAHNE TEXHHYECKUX CPEACTB, HEOOXOIUMBIX MM B CBS3M C UX HWHAWBHIYaJIbHBIMHU
0COOEHHOCTAMH. DTH CcpelcTBa MOTyT ObITH npenocraBieHbl Yenl Y mim MOTyT MCIOJIB30BaThCS COOCTBEHHbBIE TEXHUUECKHE
cpernctBa. Ilpm HEoOXOAWMOCTH HWHBAIMAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS IPETOCTaBIIAETCS
JIOTIOTHATEIBHOE BpeMs M MOATOTOBKM OTBETa HAa 3aJaHUs, NpOLEAypa OLCHHWBAHHS pE3YIbTATOB OOyJeHHS II0
JUCLUIIMHE MOKET POBOJUTHCS B HECKOJIBKO JTAIIOB.

IIpoBeneHne mpouexypbl OLECHUBAaHUS pPE3YJIbTaTOB OOYYCHHS WHBAIWIOB M JIMI C OTPAaHWYCHHBIMH BO3MOXKHOCTAMHU
3IIOPOBBS IOITYCKACTCS C MCIIOJIF30BAHUEM TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI.

© ®I'BOY BO «Yenl'V»




01.03.02 IIpukaagHas MaTeMAaTHKA 1 MH(POPMATHKA, HANIPABJIEHHOCTH (MMPOPUJIb)
NudopmannonHo-ynpaBjieHYecKne TexHoJ0ornu, Komnbrorepunas rpaguka, rog Hadopa
2023, ounas popma o0yueHUs

[IpopekTop no yueOHo# padote yTBepxacHO 24.04.2023  B.E. ®enopos

V4eHBIM COBETOM MAaTE€MaTHYECKOTO (baKy'J'IBTCTa

[Ipotokon 3acenanus Ne 8 ot 13.04.2023

[Ipencenarens YueHoro coBera

MaTeMaTH4yecKoro (akysiabreTa COIJIaCOBaHO E.A. COponoBa

3acenanuem Kageapbl BBIYHCIUTEIbHOM MEXaHUKH U HHGOPMAITMOHHBIX TEXHOJIOT il

[Iporokon 3aceqanus Ne 9 ot 09.03.2023

3aBenyromuii kadeapoi COINIACOBAaHO O. H. /lemenTseB

ABTOp (COCTaBUTEIb) A. 0. Maxkogerikuit

Crpykrypa paGodeili mporpamMMbl COOTBETCTBYeT npuka3y pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1



