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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamma auctumumael "KomisrorepHast rpaguka’ o HanpasJIeHHIO TOTOTOBKY (CHEHaTbHOCTH)
02.03.02 "dynnamenTanbHas HHGOPMATHKA U HHPOPMALMOHHBIC TEXHOIOTUH'" HAMPABICHHOCTH (ITPOQIITIO) crp. 3
IIpuknanHoe nporpaMMHUpOBaHUE U cUCTeMbI UCKyccTBeHHOTo uHTemiekTa @I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

[enbto mperoiaBaHust JUCITUTUTAHBI SIBISCTCS N3YdEeHUE COBPEMEHHOTO COCTOSIHUS, UCTOPUH M TIEPCIIEKTHUB Pa3BUTHS
KOMIBIOTEPHOU TpaduKu, B TOM YHCJIE OCHOB YEJIOBEKO-MAIIMHHOTO B3aUMOJIEHCTBHSI, OCHOBHBIX METOJIOB KOMIIBIOTEPHOM
rpadyKu, HHTEPAKTHBHON KOMIIBIOTEPHOU rpauKH.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

1. W3yueHne cTymneHTaMH JaHHOTO HAmIpaBlIeHUS (DyHIaMEHTAIbHBIX OCHOB KOMITBIOTEPHOH rpaduku.

2. OBnasiecHHe OCHOBHBIMH HaBBIKAMH M METOIAMH PEIICHHUS 3a/1ad B 00JIACTH KOMITBIOTEPHOH TpadKu 1
IpUMEHEHHe UX B Oyaymeil mpodeccuoHanbHO NeITeTbHOCTH.

3. BripaboTka y CTyAeHTOB CIIOCOOHOCTH K CaMOOPraHM3aLlUH U CaMOOOpa30BaHHIO, YMEHHSI CaMOCTOSTEIIFHO
U3y4aTh JIUTEPATYpPy U HOBbIE TEXHOJIOTUH KOMIIBIOTEPHOI! rpaduku.

Pe3yJ'H>TaTI)I 06y‘IeHI/I${ 10 JUCHUIITMHE HAITPABJICHBI HA JOCTUKECHUC NHIUKATOPOB!

[TK-1.1. Obnamaet 3HAHUSIMU O METOJIOJIOTHH 1 3TalaX BBITOJHEHUST HAYIHO-HCCIIE0BATEIbCKON pabOThI; 0 METOIaX
peleHns HaydHbIX 3a7ad; O METOAUKE IIOATOTOBKH OTYETa, B TOM YHUCIIE BBIMYCKHOW KBaTH()UKAIMOHHONW PabOThI

ITK-1.2. lemoHCTpUpYeT yMeHNUS: 00padaThIBaTh M aHAIM3MPOBATH HAYIHO-TEXHUIECKYIO HH(POPMAIIHIO U PE3YIIbTATHI
UCCIIEI0BAHUI; BBIMOIHATH MO HAYYHBIM PyKOBOJICTBOM HAy4HO-HCCIIEI0BATENBCKYIO MU ONBITHO-KOHCTPYKTOPCKYIO
Pa3paboTKy B KOHKPETHOI 00J1acTH IPO(EeCCHOHAIBHOM AEsTEIBHOCTH.

[IK-1.3. ImeeT mpakTU4YeCKUi ONBIT (HABBIKK): HAYIHOH apryMEeHTAlUU MpH aHaIu3e 00bEeKTa HayYHOH U
npodeccHoHaNBHOI e TeIbHOCTH; TOATOTOBKY HAyIHBIX 0030pOB, MyOIHKanuii, pedepaTtoB u Onbmmorpaduii mo TeMaTuke
IIPOBOJUMBIX UCCIEJOBAHUI.

[TK-2.1. O6namaet 3HAHUSMHU O METO/IaX U CPEICTBAX COOPKU MOAYJICH M KOMIOHEHT POTPaMMHOTO 00ECTICUeHHS, O
pa3paboTke MpoueAyp U Pa3BePTHIBAHUS IPOTPAMMHOTO 00eCTIeUeHHs, MUTPAIH U IPe0Opa30BaHus JaHHBIX, O CO3IaHUH
IpOrpaMMHBIX HHTEP(EHCOB; 0 METOIaX M MEXaHW3MAaX OLICHKHU U aHan3a (QyHKIIMOHUPOBAHUS CPENICTB H CHCTEM
MH()OPMAMOHHBIX TEXHOJIOTHIT; 0 MEKITyHAPOAHBIX U MPO(PECCHOHANBHBIX CTaHIapTaxX HHPOPMAIIMOHHBIX TEXHOJIOTHH, O
COBpPEMEHHBIX MapaJuTMax U METOIOJIOTUSIX, HHCTPYMEHTAILHBIX U BBIYHCIHTENFHBIX CPEICTBAX.

[TK-2.2. [leMOHCTpUpPYET YMEHHUS: IPUMEHATD METOIBI M CPEACTBA COOPKH MOIyJeH H KOMIIOHEHT ITPOTPaMMHOTO
obecrieueHus, pa3pabOTKH MPOLERyp JUIS Pa3BEPTHIBAHUS IPOTPAMMHOTO 00ECIICUeHNUS], MUTPAlUy U IPeoOpa3oBaHUL
JIAHHBIX, CO3/1aHHs POrPaMMHBIX HHTep(deiicoB; MPOBOAUTH MPOBEPKY U OLIEHKY pab0TOCIIOCOOHOCTH MTPOTPAMMHOTO
HPOTYKTA.

[TK-2.3. IMeeT npakTHYECKUH OIBIT (HABBIKK): COOPKHU MOJIYJIEH U KOMIIOHEHT POrpaMMHOTO 00ecrieueHusi, pa3padoTKu
TPOLIETYp UL Pa3BePTHIBAHMUS ITPOTPAMMHOTO 00ECTICUeHNS, MUTPAIlMH U TIPeoOpa3oBaHUs JaHHBIX, CO3IAaHHS
MPOTpaMMHBIX HHTEP(EHCOB; OIIEHKH Pad0TOCIIOCOOHOCTH IPOrPAMMHOTO IIPOIYKTA.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII

Iuxor (pazmem) OITOIT: B1.B.1.05

2.1 TpeOoBaHus K NpeIBapPUTEIbHOI MOATOTOBKE 00y4aI0LIerocs:

JIyst yeBOGHHMS AMCIUILIMHBI 00ydaeMbIi JTOJDKEH 00J1agaTh 6a30BOi MaTeMaTHIECKON TIOJTOTOBKOM, HABBIKAMH PELICHUS
CTaHJAPTHBIX 337249 ¥ BIaIETh OCHOBHBIMH MTOHATHSIMH B PAMKaX YHUBEPCUTETCKOTO Kypca JUIsl CTYAEHTOB-(OU3UKOB
CIIEIYIOIUX TUCIUIINH:

I'eomerpus

MartemaTuyeckui aHaIu3

2.2 TMCOMILTHHBI M PAKTUKH, ]I KOTOPBIX OCBOECHHUE TAHHOI JUCHHILITMHBI (MOYJIs1) HEOOXOIHMO KaK
TpeIIIecTBYIONIEe:

JucuumnivHa sBasSeTcss OJHON U3 JUCUUIUIMH Ha 6a3e, KOTOPOH CTPOSTCS:

Pa3paboTka MOOHMIIBHBIX MIPUITOKEHUH

[TpousBoaCTBeHHAs MpaKTUKA (IPEIIUIIOMHAS IIPAKTHKA)

Web-nporpammupoBanue Ha s361ke Python

3. KOMIETEHIIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIIUHBI
(MOJYJIS)

© ®I'BOY BO «Henl'V»
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IIK-1: CnocodHOCTH MPOBOAUTH MO HAYYHBIM PYKOBOCTBOM JIOKAJIbHbIE HAYYHO-HCCJIE0BATE]IHCKHE U ONBITHO-
KOHCTPYKTOpPCKHe pa3padoTKU HA OCHOBE CYIIEeCTBYIOLMX METO/10B B KOHKPETHOMH 00;1acTH NpohecCHOHATbHOI
JesITeTbHOCTH

3HaTh:

IpoOJIEeMATHKY U METO/BI HAyIHO-UCCIICIOBATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX Pa3paboTOK B 00IacTH
KOMIIBIOTEpHOH TpaduKu.

YMmerb:

00pabaTeIBaTh ¥ aHAM3UPOBATh HAYYHO-TEXHUYECKYIO HH(DOPMALIUIO M PE3yNIbTATHI HCCICIOBAHUI B 001aCTH
KOMITBIOTEpHOI rpaduku.

Baanern:

OTIBITOM HAayJYHOW apTyMEHTAIHH ITPH aHaIN3e 00BEKTa HCCICAOBAHUS HIIH Pa3padOTKH B 00JIACTH KOMITBIOTEPHOH rpaduk,
MOJTOTOBKH HAayIHBIX 0030pOB, MyOumKkanuii, pedeparos u oubimorpaduii mo TeMaTnke MpoOBOIUMBIX UCCIICIOBAHIH.

ITK-2: CnocodHOCTD K OCYHIeCTBICHHI0 HHTErPAMH MPOrpaMMHBIX MOIyJIeil 1 KOMIIOHEHT M IPOBEPKH
PaboToCcnOCOOHOCTH MPOrPaMMHOI0 MPOAYKTA HA OCHOBE MeKIYHAPOIHBIX H MPO(eCCHOHAIBHBIX CTAHAAPTOB
HH(}pOPMAIMOHHBIX TeXHOJIOTHii, COBPEeMEHHBIX MAPAXUTM H METOM0JOT Hif, HHCTPYMEHTAJLHBIX H BRIYHCINTETBHBIX
CPeACTB, METOI0B H MEXaHHU3MOB OLICHKH U aHAIN3a GYHKIHOHUPOBAHHSA CPEJACTB U cHCTeM HH(OPMALMOHHBIX
TEXHOJIOT Hii

3HaTh:

OCHOBHBIC MTOHATHS 1 AJITOPUTMBI KOMIBIOTEPHOU TpadiKu, 00JaCcTh X MPHUMEHEHHS; METOIbI CO3/aHMUS, aHATIM3a U
MouduKkamu rpapuaeckix GyHKIHH B IPUKIAIHBIX TPOrpaMMax; IPHHIHIIBI KOHCTPYUPOBAaHUS rpaduiecKux 00bEKTOB.

YMmern:

HPUMEHATH OCHOBHBIC IIOHATHS U aITOPUTMbI KOMIIBIOTEPHOH TpaduKH; HCII0JIB30BaTh MOTy4CHHbIE TEOPETHUECKUE 3HAHNS
B IPO(HECCHOHATBHON ICSATEIFHOCTH; TPOTPaMMHPOBATh TpadruecKue IpIIoxKeHus B cpeae Windows.

Baanern:

HaBBIKAMH KOPPEKTHOH ITOCTAaHOBKH 3aJ1ayd KOMITBIOTEPHOH rpaduKy; IPUMEHEHNS METOI0B PEIICHHS 3a/1a4 KOMITBIOTEPHOH
rpa(uKy; UCIOIB30BAHUS OCHOBHBIX TEXHOJIOTHH TpeXMEepHOil rpaduku.

B pe3yabTaTte ocBOeHHS AUCHHUILIMHBI 00YYAIOLIMIiCS T0KEH

3.1 |3narn:

3.1.1 | - MeTonBI cO3aHus, aHANN3a 1 MOAU(HKANUH rpadudeckux GYHKLIUHA B MPUKIATHBIX IPOrPaMMax;
MIPUHINIIE KOHCTPYHPOBAHHS TPAadHIECKUX 0OBEKTOB,;

3.1.2 | - OCHOBHBIC TOHATHS M ANTOPUTMBI KOMITBIOTEPHOM TpaUKH, 00JIaCTh UX TPUMCHEHHS.

3.2 | YMmeTh:

3.2.1 | - ncrionp30BaTh NOTYIEHHBIE TEOPETHUECKUE 3HAHUS B IPO(DECCHOHATIBHON AESTENEHOCTH

3.2.2 | - mporpaMMHUpOBAaTh rpaduyecKue NpuiIokeHus B cpene Windows

3.3 | Bnagern:

3.3.1 | - KOpPPEKTHOI MOCTAHOBKH 3a/1a4 KOMITBIOTEPHOU TpaUKH, IPIMEHEHHS METOIO0B PEIICHHS 3312
KOMITBIOTEPHOH Tpauku

3.3.2 | - uCcTI0JIb30BaHMS OCHOBHBIX TEXHOJIOTUH TPEXMEPHOH rpaduKu

4. OFBLEM JUCLMILINHBI (MOLYJIS)

OOwas TpyaoeMKocTb 33ET
YacoB 1Mo y4eOHOMY IIaHy : 108 Bunb koHTpONS B cemecTpax:
B TOM YHUCIIE
ayJAUTOPHBIE 3aHATHS : 50 3a4eTsl 4

caMocCTosiTeNbHas paboTa : 52,9

KOHTaKTHas pabora: 55,1
HKP: 5,1

© ®I'BOY BO «Henl'V»
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5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIST)
Kon HaumeHnoBaHue pa3jieioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlureparypa
3aHATH p / Kype
Pa3gen 1. OcHOBBI YeJI0BEKO-MALIMHHOIO B3aUMO/IeiiCTBUSA

1.1 UenoBeko-MalIMHHOE B3aUMOJCHCTBHE. DPrOHOMHUYHOCTD YEJIOBEKO- 4 2 JI1.1 J11.2J12.1
MaIlIMHHOTO B3aMMOJICHCTBUS; OKPY)KEHHE YEIOBEKO-MAIIMHHOTO J2.2J12.3 J12.4
B3aNMOJICHCTBHSA (CpeICTBa B3aMMOICHCTBHS; THIIEpPMEna 1 web, 24
CpeZCTBa CBS3H); pa3pabOTKa U pa3BUTHE CHCTEM, OPHEHTHPOBAHHBIX Ha
MIOJIL30BATENST; MOJIENIN MOJIb30BaTeNs (BOCIIPHUATHUS, MOHUTOPUKH,

MBIIUICHHS, B3aUMOJICHCTBHS, OPTaHU3AINN Pa0OTHI, aaNTAIUH K
MHOT000Pa3MI0); MPUHIIUIBI pa3pabOTKH yIOOHBIX TTOIb30BATELCKIX
CPEICTB YeIOBEKO-MAIIMHHOTO B3aMMOAEHCTBUS; KPUTEPUH U TIPOBEPKA
JIETKOCTH HCIOJIb30BaHusL. /JIex/
1.2 YenoBeko-ManmHHOE B3aumoenctaue. /Cp/ 4 2 JIT.1JI1.2J12.1
J2.2J12.3J12.4
€)!
Pa3gen 2. 'padguyeckue cucTeMbl

2.1 [onsaTue pacTpoBOii U BEKTOPHOU IpaduKe; BUACOANUCIIICH; (PU3NIECKUE 4 2 JI1.1 J11.2J12.1
Y JIOTHYECKHE YCTPOHCTBA BBOIA; MPUHIIUIIBI Pa3pabOTKH rpauuecKux J2.2J12.3 J12.4
cucrem. /Jlex/ 21

2.2 I'padpuueckue cucremsl. /Cp/ 4 2 JIT.1 J11.2J12.1

J22J12.3712.4
2122
Paznea 3. OpenGL

3.1 OcHogHoii cunTakcuc OpenGL. ®@ynkuuu Touek B OpenGL. OyHKIIMN 4 2 JIT.1JI1.2J12.1
npsmeix B OpenGL. LBetoBas cucrema RGB. /JIex/ J2.2J12.3712.4

€)!

3.2 IMoctpoerne xpusbix B OpenGL ( Ha mpumepe okpyxHOocTH ). [Tpumep 4 2 JIT.1 JI1.2J12.1
mporpamMmel Ha OpenGL. /Jlek/ J2.2J12.3J12.4

31

33 DyHKIIMN TeoMeTprUIecKrX npeodpasoannit OpenGL. Onepanuu ¢ 4 4 JIT.1 J11.2J12.1
matpuniamu B OpenGL. Creku matpun B OpenGL. @yHkiun JI2.2 J12.3 J12.4
TpexmepHoro HabOmonenus B OpenGL. /Jlex/ 31

34 Pabora ¢ OpenGL B cpeae Windows. IToakirodenne 6HOTHOTEKH 4 2 JI1.1 J11.2J12.1
OpenGL B cpene paspadotku Visual Studio. /J1a6/ J2.2J12.3J12.4

€)!

3.5 Peanuzanus npocTedmumx rpaduuecKux NMpUMUTHBOB. /J1ab/ 4 2 JIT.1 J11.2J12.1

J22J12.3J12.4
31
3.6 OcnoBHoii cuaTakcuc OpenGL. /Cp/ 4 2,9 JI1.1 J11.2J12.1
J22J12.3J12.4
212233
Pa3gen 4. l'eomeTpnyeckue npeodpa3oBaHus

4.1 JIByxMepHBbIe cUCTeMBI KoOpAnHAT. OTHOPOIHBIE KOOPJUHATHI TOYEK B 4 2 JI1.1 J11.2J12.1
IJIOCKOCTH | MPOCTpaHCTBE. J[ByxmepHas TpaHcsiius. J[ByXMepHbIi J2.2J12.3 J12.4
OBOPOT OTHOCUTENBHO LIEHTPA CUCTEMBl KOOPJAUHAT. JIByXMepHOE o1
MacmTabupoBaHHE OTHOCHUTENBHO IIEHTpPa CHCTEMBI KOOpAUHAT. /JIek/

4.2 JIByxMepHBbIe peoOpa3zoBaHus. JByXxMepHbI TOBOPOT OTHOCHTEIIEHO 4 2 JI1.1 J11.2J12.1
MIPOU3BOJILHOM TOUKH. [[ByXMepHOE MaciITaOUpOBaHWE OTHOCHUTEIIBHO J2.2J12.3 J12.4
Ipon3BOIIEHOI Touky. CiioxHbIe TpeodpazoBanns. OOpaTHEIC 31
npeobpa3oBanus. /Jlex/

43 JByxmepHoe HaOmonenue. /Jlex/ 4 2 JI1.1 J11.2J12.1

J2.2J12.3J12.4
€)!

© ®I'BOY BO «Henl'V»
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4.4 TpexmepHbIe peoOpa3oBanus. TpexMepHas TpaHCIsIus. TpexXMepHbIi 4 2 JIT.1JI1.2J12.1
MIOBOPOT OTHOCHUTENBHO MPOU3BOJILHON NpsiMoid. TpexmepHoe J22J12.3J12.4
MacurradbupoBanue. /JIex/ 31

4.5 TpexmepHoe Habmonenue. /JIex/ 4 2 JI1.1 J11.2J12.1

J2.2J12.3J12.4
€)!

4.6 [IporpamMMupoBaHue ABHKEHUS B IBYMEPHOM ciydae. /J1ab/ 4 2 JI1.1 JI1.2J12.1

J2.2J12.3J12.4

4.7 [IporpaMMupoBaHKe ABMKCHUS B TPEXMEPHOM cirydae. /J1ab/ 4 2 JIT.1JI1.2J12.1

J2.2J12.3J12.4
4.8 I'eomerpudeckue npeodpazosanus. /Cp/ 4 2 JIT.1JI1.2J12.1
J22J12.3J12.4
91
Pazgen S. Monesu ocBellieHUsI 1 MeTOAbI BU3YaJIU3aLuH
MOBEePXHOCTEMH

5.1 Hcrounuku cBera. CtaHmapTHEIE MOAEIHN ocBemeHus. [TapameTpst 4 4 JI1.1 JI1.2J12.1
KaMmepbl. MeTo1bl BU3yaln3alui MHOTOYroJIbHUKOB. Hanosxxenne J22J12.3J12.4
TeKCTYpHI. /JIex/ 31

5.2 Peanu3zanus noBepxHOCTEH, 3aJaHHBIX ITAPAMETPUIECKUMU 4 2 JIT.1JI1.2J12.1
ypaBHeHUsAMH. /J1ab/ J22J12.3J12.4

21
53 Mojienu OCBEIICHUS M METO bl BU3YaIu3aluu moBepxuocreit. /Cp/ 4 14 JIT.1JI1.2J12.1
JI2.2J12.3J12.4
019354
Pa3nen 6. MeToabl HHTEPAKTUBHOIO BBOJA M rpadguyecKkue
HHTepQelchbl MOIb30BATEIs

6.1 ®yHKUMU BBOJA rpadUUecKUX JaHHBIX. IHTepaKTUBHBIE TEXHOJIOTHH 4 4 JI1.1 J11.2J12.1

MOCTpOeHMS H300paxkeHuH. /JIex/ J12.2712.3712.4
o1

6.2 HHTepakTHBHOE yIIpaBiIeHHE 00BbeKTaMH. VICIIOIb30BaHIE MBI U 4 2 JI1.1 JI11.2J12.1
KJIaBUATYpPbI U1 BBIACNEHNUS 00BEKTOB HA AUCIUIEE U YIIPABICHUS JI2.2J12.3 712.4
nmu. /J1a6/ 31

6.3 MeToabl THTEPaKTUBHOTO BBOJA U rpaduiecKue HHTepPErch 4 14 JIT.1JI1.2J12.1
nons3oBatens. /Cp/ J22J12.3J12.4

21
Paznen 7. [lpeacraBieHusi TpeXMEPHBIX 00HLEKTOB

7.1 [IpencraBnenust TpexMepHbIX 00bEKTOB. DYHKIIMU MHOTOTPAaHHUKOB 4 4 JI1.1 J11.2J12.1
OpenGL. ®ynkunn OpenGL nmoBepxHOCTEH BTOPOTO U TPETHETO J2.2J12.3 J12.4
nopsiaka. /Jlex/ 21

7.2 [IporpamMmMHas peanu3ansi TpEXMEpHBIX 00beKTOB. /J1ab/ 4 4 JIT.1JI1.2J12.1

J22J12.3J12.4

21
7.3 [IpencrasieHus TpeXMEpHBIX 00beKTOB. /Cp/ 4 16 JIL.1 J11.2J12.1
J2.2J12.3J12.4

212354
Pa3gen 8. Mnasi koHTaKkTHas padora

8.1 WnpuBuayanbHble KOHCYTbTALMH, TEKyIMA KOHTpodb /UKP/ 4 5,1 JI1.1 J11.2J12.1
J2.2J12.3J12.4

o1

6. ®OH/JI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

3agaHus K 1a00paTOPHEIM paboTaM
Bomnpocs! k 3adeTy
3a4eTHBIN TeCT.
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6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MAaTEPHAJIbI Il TeKylIeil aTTecTauuu

JlabopaTopnast pabota Ne 1

B mmockoctu maus! koopanHatel Touek TO, T1, T2 ( He nexarmue Ha ogHOM npsiMoi ). ITycTs Touka p0 sBiseTcs
pe3yabTaToM cirydainoro Beibopa cpeau Touek TO, T1, T2. ITycts Touka Ti Takoke SBIASETCS Pe3yIbTaTOM CIy4aiHOTO
BeIOOpa cpemu Touek TO, T1, T2. Touka pl — cepennna otpeska p0 Ti. [l Touku p2 BEIOHpaeM HOBYIO TOUKY Ti

( pesymbTart ciaydaiiHoro Beibopa cpemu Togek T0, T1, T2). Touka p2 — cepenuna otpeska pl Ti. IIporecc mpogomkaercs
50000 pa3. Bce ToUKH pi HY)KHO BU3YaJH3UPOBATH B SKPAHHOM OKHE.

ITporpamma JOKHA COCTOSTH U3 ISATH (ainos:

main.cpp, colep>xamuM (QYHKIHUIO main ¥ BEI30BBI OCHOBHBIX (DYHKITHIA;

Point.h, comepxxamum onpeznenenue knacca Point;

Point.cpp, conepxamumM onpeeneHnss MeTooB kiiacca Point;

Fractal.h, comepxammm oOBSIBICHUS BCEX OCTANBHBIX (PYHKIMI HpPOTpaMMEL;

Fractal.cpp, comepxamum onpenenenus GyHkuui u3 ¢aiina Fractal.h.

N

Jlabopatopnas pabota Ne 2

HapucoBats Ha 3kpaHe MOIYOKPYKHOCTb C HA0OPOM OTPE3KOB UEPHOTO I[BETA U CTPEIIKY KPACHOTO IIBETA.

ITpu HaxkaTHM Ha KHOMKY ‘W’ KJIaBHATyphl CTPENIKa JOJKHA ABUTATHCS MO YaCOBOM CTPENKe, MPH Ha)KaTUH Ha KHOIKY ‘S’
KJIaBUATYypPbl CTPEJIKA JOJDKHA JBUTAThCS IIPOTUB YaCOBOM CTPENKHU.

ITpu Ha’xaTUK Ha KHOIKY ‘W’ KJIABUATYPbI CTPENIKA JOJDKHA IBUTAaThCA 10 YaCOBOM.

B npoekTe 10mKHA UCTIONB30BATHCA MHOTO(ANIOBasT KOMITHIISAIHSA.

JlabopaTopnas pabora Ne 3

CrpoeKkTHpoBaTh Kacc Vector BEKTOPOB B IIIOCKOCTH. BekTop MomkeH 3aaBaThCa TOUKOM MPIIIOKEHUS U IBYMS
koopanHatamu. Kiacc nomkeHn conepxats Gynkuuro draw Vector(), pUCYFOIIYI0 BEKTOP Ha SKpaHe KaK OTPE30K CO CTPEJIKOH.
PeanuzoBaTh ¢ MOMOLIBIO KHOIIOK KJIaBUATYphl BPALLEHUE BEKTOPA OTHOCUTENBHO €r0 TOUKH IIPUIIOKEHMS], TapalieabHbIil
nepeHoc u Macmrabuposanue. Vicons3oBaTs ¢yaknun apmxernit OpenGL. Takxke peann3oBaTh OmepaTop CIOKECHHUS
BEKTOPOB U (DYHKIIHIO YMHOKEHHUS BEKTOPA HA YUCIIO.

B npoekTe 107KHA HCTIOIB30BATHCS MHOTO(hAHIOBasT KOMITHIISLIHSA/

Jla6oparopnas padota Ne 4

Peanu3oBath 6a30BbIi abcTpakTHBIN Ki1acc GeomObject ¢ moakinaccamu Point u Vector. Kiacenr Point 1 Vector 10mKHBI
nMeTh (PYHKIMOHAFHOCTE paHee HallMCaHHBIX kinaccoB Point n Vector. Peanm3oBats monmmmophHOE moBeaeHne uis
00BEKTOB ATUX KJIACCOB.

B npoekTe gomKHa UCTIONB30BaThCd MHOTO(AIoBast KOMIHIISIIHA.

Jlabopatopnas padora Ne 5

TpebyeTcs HapHUCOBaTh Ha IKpaHE 3eIECHBII KBaJpaT ¢ KpacHOI Toukoi B ieHTpe. [Ipu HaxkaTuu Ha KHOTKY ’q” KBajpaTta
JIOJDKEH Ha4aTh JIBUTAThCS] BEPTUKAIBHO CBEPXY BHH3 C OJJTHOBPEMEHHBIM BPAILIEHHEM BOKPYT €0 LIEHTPA B TOJIOKUTEILHOM
HAaIpaBJICHHH.

B mpoekTe momkHa NCTIONB30BATHCA MHOTO(hANIOBAST KOMITHIISIIHS.

JlabopaTtopnas pabota Ne 6

Tpebyercst HApHCOBATh Ha SKpaHE ,,aHATOTOBBIE’’ YaChl C YACOBOW, MHHYTHOH M CEKYHIHOH cTpenkamu. Yackl TOIHKHBI
MMETh CTaHAAPTHYIO Pa3METKY JCICHUIMH U, 10 KpaiiHeil Mepe, 0HO Yuciio. Yachl TODKHBI UATH U TIOKa3bIBaTh PeaibHOE
TeKymiee BpeMs. J(u3aiiH 4acoB TOJDKEH ObITh MHAWBHIYaJIbHBIM Y KQXKIOTO CTY/ICHTA.

B 1poekTe 10/KHA HCIIOIB30BATHC MHOTO(hAMIOBAs KOMITHIIALIHS.

Peanu3anust 3ampoca TEKYIero BpeMEHH Y CUCTEMBI:

SYSTEMTIME t;

GetLocalTime (&t);

int seconds = t.wSecond,;

int minutes = t. wMinute;

int hours = t.wHour;

drawWatch ( seconds, minutes, hours );

6.3. TunoBble KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTeCTALUH

BOHPOCBI K 3a4CTy

1. O®ynakuun Touek B OpenGL. @ynkiuu npsmeix B OpenGL. LBeroBas cucrema RGB. Onpenenenue
ajreOpandecKoro JononHeHus. Jloka3aTeabCTBO TEOPEMBI O PA3JIOKEHNH OIIPENIETUTENS 110 CTPOKE.
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2. OnHOpoAHBIE KOOPAUHATHI TOUYEK B INIOCKOCTU M IPOCTpAaHCTBE. JIByXMepHas TpaHCALUA. JIByXMepHBIN OBOPOT
OTHOCHUTEIIFHO LIEHTPA CUCTEMBI KOOPJIHHAT.

3. JIByXMepHBIIi TOBOPOT OTHOCHTENILHO LEHTPA CUCTEMbl KOOPJAHMHAT.

4. JIByXMepHBIIf IOBOPOT OTHOCHTEIIFHO MTPOU3BOJIEHOM TOUKH. [IByXMepHOE MacIiTaOMpOBaHNE OTHOCHTEIHHO

MIPOU3BOJIBHOM TOUKH.

CrnoxHble npeodpazoanus. OO0paTHbIC IpeoOpa30BaHUSI.

JIByxmMepHOe HaOIoneHue.

TpexmepHsle peoOpazoBanus. TpexmepHas TPaHCIAIIA.

TpexmMepHBIi TOBOPOT OTHOCUTENHHO MPOU3BOIBHOM IpsiMoii. TpexMepHoe MacmTabupoBaHHUe.
9. TpexmepHoe HabmIONCHUE.

PN

10. OyHKIK reoMeTpHIecKnx npeobpasoBanmii OpenGL.

11. Omneparu ¢ marpuriamu B OpenGL. Crexu matpur; B OpenGL.
12. Hcrounuku cBera. CTaHIapTHBIE MOJENN OCBEILCHUS

13. ITapameTpsl KaMepsl.

14. Mertoabl BU3yanu3alul MHOIOYTOJIbHUKOB.

15. HanoxxeHne TeKcTypsl.

16. Oynkuum BBOJA rpadUUecKuX JaHHBIX.

17. VIHTepakTHBHBIC TEXHOIOTHH IIOCTPOCHHUS N300paskeHMUI.

18. Oyukiun MHOrorpanHnkoB OpenGL.

19. Oyakunn OpenGL noBepxHOCTEH BTOPOTO M TPETHEro MOpPSIKa.
20. CrnaifHOBBIE ITPECTABICHUS.

[IpumepHBIii CIMCOK BOIIPOCOB 3a4ETHOTO TECTA:

1. IlBeT (hoHA ycTaHABIMBAETCS C TOMOIIBIO (DYHKIINH:
glClearColor( red, green, blue, alpha )

glClearColor( red, green, blue )

glClearColor( RGB )

glClearColor( RGBA)

2. Tuny GLbyte cooTBeTCTBYET CyhhUKC:

b 8-0muTHOE 11EeTI0e ( CHMBOJI CO 3HAKOM )

d 64-6uTHOE C TIABAIOMIEH TOYKOM

ub 8-6uTtHOE 11e7T0€ Oe3 3HaKa ( CHMBOJI 0e3 3HaKa )
i 32-6uTHOE TIETOC

3. Tumry GLfloat cooTBeTcTBYeET Cydhdhukc

b 8-0uTHOE 1Eenoe ( CHMBOJI CO 3HAKOM )

d 64-6uTHOE C TUIABAIOMIEH TOYKOM

ub 8-6utHoe 1enoe 6e3 3Haka ( cUMBOJI Oe3 3HaKa )
i 32-O6uTHOC 1EeT0e

4. Jns1 3agaaust pa3MepoB TOUKH CITY>KUT MPOLIEaypa
gllineWidth()

glPointSize()

glLoadldentity()

glMatrixMode()

5. KOHCTaHTa, 3aJaronias HC3aMKHYTYIO JIOMaHHYIO JIMHUIO:
GL_LINE_LOOP

GL_LINE_STRIP

GL_LINES

GL_POLYGON

6. Habop npsiMONIMHEHHBIX OTPE3KOB, COSIMHSIONIMX KaXKLyIO OCIIE/YIOLIYIO Tapy TOUYEK U3 IEePEUHs, 3a/1aeTcsi KOHCTAHTOM
GL_LINES. Ecnu yncno To4ek He4eTHoe, TO:

HocIieiHee 3HaYeHNEe He 00padaThIBaeTCst

MIEpBOE U MOCIENHUE 3HAUEHUs He 00pabaThIBalOTCA

oOpabatbIBaeTcsl Bce 3HAUCHUS
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7. C moMoIIbI0 KaKoH KOHCTaHTHI 331aeTCsl HA0Op OTIEIBHBIX TOUYCK:
GL_POINTS

GL_POLYGON

GL_QUADS

GL_LINES

8. Kak 3amaercs xentslii BeT B RGB:
255.255.0

0.255.255

0.0.255

255.0.255

9. IlpuBeneHHBIN HUKE (PParMEHT HE MOJKET 3a/1aBaTh:
glBegin(GL_LINE LOOP);

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

{
float angle=2 * M_PI *i/N;
glVertex2f(cos(angle), sin(angle));

}
glEnd();

TPEYTONBHUK

OKPYKHOCTb

BBIITYKJIbIIf MHOTOYTOJIBHUK
Tpamnenuio

10. ITpssMOYroNbHUK HA3bIBAETCSI BLIPOBHEHHBIM, €CIIHU:
€r0 CTOPOHBI NapajlyIebHbI OCAIM KOOPJUHAT

€r0 CTOPOHBI HE NapajlIeNIbHbI 0CSAM KOOPIUHAT

€r0 CTOPOHBI PaBHBI

€r0 CTOPOHBI PaBHBI U NapaJlIEIbHbI OCIM KOOPAUHAT

11. Oynkmmsa myMouse() Z0JKHA UMETh CIIEAYOMNI MPOTOTHIL:

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 noanepxuBaet:

JIBA THIIA MPOCITUPOBAHUS — APAILISITFHOE U TIEPCTIEKTUBHOE

OJIMH THUII IPOCUUPOBAHNUS — HApAIIICTbHBII

OJIMH THUII MMPOSIUPOBAHUS — TEPCIICKTUBHBII

TPH THIIa IPOCIUPOBAHIS — TMapaJlIeIbHOE, IEPCIIEKTUBHOE, MTPSIMOE

13. ®ynkiusa myKeyboard() umeet npoToTHIL:

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

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

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

14. Texymast MmaTpuIia 3agaercs npu nomomu nporeayps! glMatrixMode(GLenum mode). [Tapamerp mode moxer
NPpUHUMATh 3HAYCHUSA:

GL_MODELVIEW, GL_TEXTURE

GL _MODELVIEW, GL_TEXTURE, GL_PROJECTION

GL PROJECTION, GL TEXTURE

GL TEXTURE, GL PROJECTION, Gl VIEWMODEL

15. Jluneitnas komoOunarms Touek P=(0, 0, 3, 1) u R=(1, 2, 0, 1) ¢ koadpurnmentamu 1 u 4 paBHa:
1P+4R=(0, 0, 0, 1)
1P+4R=(4, 8, 3, 5)
1P+4R=(0, 0, 0, 5)
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crp. 10

1P+4R=(1, 2, 3, 5)

6.4. Kputepuu oneHuBaHUA

BannpHO-peiiTiHrOBas cicTeMa OICHKH 3HAHWH CTYJACHTa MO AUCIUIUIIHE BEICTPANBAETCsl HA OCHOBE OAIIIOBOH OIICHKH
Pa3IUYHBIX GOPM IESITEIBHOCTH CTYACHTOB. IS OIIEHKH 3a4eTa CyMMHPYIOTCS OajlIbl CEMECTPa U HTOTOBOTO KOHTPOJIS.

@DopmbI KOHTpOIS:
TEKYITHH KOHTPOJIb OCYIIECTBIIACTCS IyTeM PEeryisipHOTO PEIIeHHs 3a/1a4 Ha JJaOOpaTOPHBIX 3aHATHSX;
MIPOMEXYTOUHBII KOHTPOJb OCYLIECTBISIETCA B (popMe CaMOCTOSATENbHBIX PabOT M clauu J1abOpaTOPHBIX paboT;

HUTOTOBBIN KOHTPOJIb OCYHICCTBIIACTCA B (bopMe 3a4€THOI0 TE€CTa B KOHIEC CEMECTpaA.

OreHUBaHIE CTYCHTA MIPU TEKYIIEM KOHTPOJIE BEIETCS 110 IBYM KPUTECPHAM:
AxtuBHas paboTa cryaeHTa Ha 3aHaTHH. OueHuBaercs B 1 Gami 3a 3aHsTHE, HO He Oonee 10 3a cemectp.
Brmmonnenne nmadopatopHbIX padboT. [IpoBepsiercst BEITOIHEHHE Ta00paTOPHBIX PadOT, 32 Ka)J0€ BHIITOJHEHHOEC
3aJlaHNe CTYJCHT MOJIy9aeT onpeaenéHHoe KoaudecTBo OamnoB: JlabopatopHas padora Ne 1 - 5 6amios, JlabopaTopHas
pabora Ne 2 - 5 6amnos, JJaboparopHas pabota Ne 3 - 5 6annos, JlabopaTopHas pabora Ne 4 - 5 6amnos, JlJaboparopHas
pabota Ne 5 - 10 6amnos, JlabopaTopuas padota Ne 6 - 10 6amnoB. Mtoro 40 6Gamios.

VITOTOBEIN 3aUeT IPOBOIUTCS B IPUCYTCTBUH NIPEMIOaBaTeNs B BHJIE TECTA, COCTOSAMIEro U3 15 Bompocos (40 6amaoB
MakcUMyM). Bonpochl cocTaBmsoTcs ¢ yuéToM MaTepHaia, MpoiIeHHOTO KaK Ha JIEKIMOHHBIX, TaK ¥ HA MPaKTHUECKUX
3aHATHAX. COOTHOIICHHE KOJINYECTBA BOIIPOCOB M3 PA3JIMYHBIX pa3/iesioB cOalaHCUpOBaHO. J{iIs moTydeHns: OIICHKH
«3a4TeHO» He0OXOAMMO MPABUIIEHO OTBETUTH Ha 11 BompocoB. Bpems, oTBomMOe Ha IpOX0XeHUE TecTa, 60 MUHYT.
HTorosas olieHKa BBICTABIISAETCS 10 OaJUTbHOM cuctemMe. CyMMHUPYIOTCS Oaluibl, HOJTy4eHHBIE 32 TJaOopaTopHbIE paboTHI U 3a
aKTHBHYIO paOOTy Ha 3aHATHUSX, OaJIIbl, IOJydeHHBIC Ha 3a4ere (40 makcumyMm). Mtorosas orieHka BoicTaBisercs o 100-
0aJUTPHOM IMIKaJe, NCXOIS U3 TIOJTyIeHHONW CyMMEI 0aJIIOB:
Ot 0 mo 50 GamoB — «HE 3aUTEHO»

Ot 51 go 100 0anaoB — «3aUYTEHOY.

. YYEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUITJIMHBI (MOY JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBHI, 3arnaBue W3naTenbCcTBO, Pecypc
JI1.1 | Menuxosa M. B. Pa3paboTka BHEYpOUHOTO Kypca «KOMIBIOTEpHAs rpadukay st Taraupor : 6.11., 3bC
yJaIuxcsi OCHOBHOM IIKOJIBI: CTy/IeHUecKasi HaydHasi paboTa 2021
(https://biblioclub.ru/index.php?page=book&id=618182)
JI1.2 | Hemmona T.H., KommbrorepHas rpaduka u web-nu3aiii: yaeoHoe mocoone Mocksa : 9BC
Kasankosa T. B. (http://znanium.com/catalog/document?id=379822) W3narensckuit
Jom "®OPYM",
2022
7.1.2. Jlono/iHUTEeIbHAS JIUTEPATYPA
ABTODBHI, 3arnaBue WznatenscrBo, | Pecypc
JI2.1 | byiimoB b. A. I'eomeTpuyeckoe MOIETUPOBAHHE U KOMIIbIOTEpHAs rpaduka Mockga : 9BC
(http://e.lanbook.com/books/element.php?pll_id=11670) TYCYP, 2011
JI2.2 | T'puropsesa U. B. KommsiorepHas rpaduka: yaebHoe mocodne Mockaa : 3bC
(https://biblioclub.ru/index.php?page=book&id=211721) ITpomerteit, 2012
JI2.3 |Tuncoypr ., OpenGL ES 3.0. PykoBoactBo pazpaboTynka Mocksa : JIMK 9BC
ITypuomo b. (http://e.lanbook.com/books/element.php?pll_1d=82816) Ipecc, 2015
JI2.4 | KyBummnos H. C. NanoCAD Mexanuka. Muxenepnas 2D u 3D kommbroTepHas Mocksa : JIMK 9BC
rpaduka [pecc, 2020
(https://e.lanbook.com/book/179476)
7.2. llepeuyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTH "UHTepHeT"
D1 | KommeiorepHas rpaduka [DneKkTpoHHsIH pecypc]. - Pexxum noctyna: http://moodle.uio.csu.ru/course/view.php?id=27
http://moodle.uio.csu.ru/course/view.php?id=27
92 | eLIBRARY.RU [3nekTpoHHbIH pecype] : anekTpoHHas oubnmoteka / Hayd. sanektpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp  http://elibrary.ru/defaultx.asp
33 | Poccuiickuii ponn pynnamenTanbHbIX uccnenoanuit (PODN) - opurmansrsrii caitr http://www.rfbr.ru/rffi /ru

http://www.rfbr.ru/rffi /ru
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94 |Hayunas snextporHas 6nbmroTeka. MoHorpaduu, n3naHable B n3gaTenseTBe Poceniickoit Akagemun
EcrecTBO3HaHMS MOTHOTEKCTOBBIN pecypc HaydHbIX U yueOHbIX nznanuii PAE https://www.monographies.ru/
https://www.monographies.ru/

7.3 Ilepevyernb nHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe o0ecnieyeHmne

LMS Moodle

Open Project

OpenOffice

7.3.2 IIpodeccuonaabHble 6a3bl JAHHBIX H HHPOPMAIOHHO-CIIPABOYHBIE CHCTEMbI

Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6aza nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anrn. — Pexxum noctyna: 1uist 3apeructpup. nonb3osareneit YenlV. — Teker : 31€KTpOHHBIN.

DNeKTPOHHBIN KaTanor HaydHoi 6ubnuoreku Yenl'Y [DnexTponnsiil pecype] : 6aza nanubix / Yensb. roc. yH-T. —
Yensounck, 1992

eLIBRARY.RU [DnexTpoHHbIH pecypc] : HaydHas 3JIeKTpOHHAs OMOIMOoTeKa [HaydHOM NEpUOIUKH HA PYCCKOM SI3BIKE |. —
Mockaa, [1999-]. - [locTym Kk MOJHBIM TeKcTaM nociie peructpanuu u3 cetd YenlV. — URL: http://elibrary.ru/defaultx.asp.

Moodle [DneKTpoHHBIN pecypc]: cucTeMa TUCTaHIMOHHOTO 00y4deHus : [0a3a naHHbIX | / Yensno. roc. yH-T. — YensaOuHCK,
[6.r.]. — Joctyn u3 cetu UenlV miwm, mociie perucTpaluy U3 CETH YH-TA, U3 000 TOYKHU, UMEIOIICH TOCTYI B UHTEPHET. —
URL: http://moodle.uio.csu.ru/login/index.php.

Haydanas 6ubnmoreka YensiOMHCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA [ DIEKTPOHHBIN pecypc] : [caitt] / YensO. roc. yH-T. —
Yensabunck, [2001-]. — Pexxum moctymna: http://www.lib.csu.ru/ , cBo60aHBIH. — 3ari1. ¢ 9KpaHa.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOJY JIS)

Jlis peanm3ariiy AUCIUTUINHEI MCTIOIB3YIOTCS yIeOHBIC ayTUTOPHH VIS IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH
CEMUHAPCKOTO TUIIA, TPYIIIOBLIX M HHAUBUAYAJIbHBIX KOHCYJIbTALUN, TEKYILEr0 KOHTPOJIA M IPOMEKYTOUHOM aTTeCTalluy, a
TaKKe MMOMEILEHHUS Il CAMOCTOSITENbHON paboThI.

Jlns nmpoBeneHus 3aHATHI JTEKIMOHHOTO THIIA MpeAIararorcst HAOOpbl IEMOHCTPALIMOHHOTO 000pyI0BaHUs U yueOHO-
HaIISIHBIX IOCOOMH: U(pOBEIe 00pa30BaTEIbHBIE PECYPCHI (MYITBTHMEIUIHBIC TPE3CHTANH [0 HEKOTOPHIM TEMaM
JIEKIHiA), pa3InIHbIe (POPMBI HATTISAHOCTH (PUCYHKH, TAOHIIBI, CXEMBI | T.X). Il IPOBEICHNUS 3aHITHH JIEKITMOHHOTO THTIA
UCTIONb3YeTCs IIEPEHOCHOE M / MM CTAI[MOHAPHOE MYJIbTUMEAUitHOe 000pynoBaHue (3KpaH, HOYTOYK, IPOEKTOP, KOJIIOHKHU) B
ayautopusx 1-ro u ekuuoHHoro kopmycoB Yenl'Y.

Jns ceMUHApCKUX 3aHSATHIA UCTIONB3YIOTCS ayTUTOPUN OCHAILICHHBIE OOBIYHOM TOCKOH, MapTaMu, MEPEHOCHBIM
MYJIBTUMEIUHHBIM U ayTH0000pyI0BaHUEM (B Cllydae HEOOXOIMMOCTH).

[TomereHust 11 caMOCTOSTENBHOM pabOTHI: 2JEKTPOHHBIN YNTANbHBIHN 3ai HaydHo# Oubanoteku Yenl'Y (ayauropus 206)
JUTSL CAMOCTOSITEIIEHOM paboTHI CTYIICHTa, OCHANICHHBIH IIepCOHANEHBIMHA KOMITBIOTEPAMH, MyJIbTUMEANIHO anmapartypoii. B
AyITUTOPHUAX 00ECTICUeH JOCTYII K Pa3IUYHON CIIPaBOYHOI IMTEpaType, SHIUKIONESINSIM, OnOnorpaguaeckuM u
MOJHOTEKCTOBBIM 0a3aM TaHHBIX, HH(OPMALHOHHBIM pecypcaM «HTepHeT».

9. METOAUWYECKHUE YKA3AHUSA NJIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

[Tpu u3yueHnn JaHHOW AMCHUIUIMHEI UCTIOJIB3YIOTCS JIEKIIMOHHBIE, Ta00paTOPHBIE 3aHATHUS H CAMOCTOSITENIbHAS padoTa
cryaeHTa. Ha TeKIMOHHBIX 3aHATHAX MPEIOAaBaTeNb H3lIaraeT OCHOBHOE COJIepKaHue TeM mporpamMMsl. [IpopaboTky
JICKIIMOHHOTO MaTepualia CTyACHTY KeJIaTeIbHO MTPOBOIUTH KaK IMOCIE KaXKIOTO 3aHATHUS, TaK U MO 3aBEPIICHHUIO TEMBI. DTO
MO3BOJIUT CBSI3aTh BOSITUHO TIOJTYYSHHBIC CBEJICHUS H COCTABHUTH IETHHYIO KAPTHHY.

Ha 1a60paTOpHBIX 3aHATHAX PACCMATPUBAIOTCSI OCHOBHBIC METO/IBI M IPHUEMBI PEILICHUSI 337124 KOMITBIOTEPHOM rpaduku.
PexomeHyeTcs epen KaXIpIM MPaKTHUECKUM 3aHATHEM BBITIOJHHUTD JOMAIHEe 3aJaHue, YTO MMO3BOJUTh JyUIlle YCBOUTh
MPEABIYIINNA MaTeprat, U U3YIHTh JISKITUOHHBINA MaTepual 1o npeacrosmei TeMe. CTyIeHTY KenaTelIbHO MPOSBIATh
aKTUBHOE Y4acTHE HA MPAKTUUECKHUX M JEKIMOHHBIX 3aHSITHUSX, 33/1aBaTh BOIIPOCHI, TIOCKOJIBKY YMEHNE 0OOCHOBBIBATH CBOIO
TOYKY 3pCHUSI, HAX0XKICHHE KOMIPOMHUCCHOTO PEIICHHUS B ATUYECKH BBIACPKAHHOM JUCKYCCHH HE TOJIBKO BAXKHO JUIS
JIYYIIIEr0 YCBOCHUS MaTepralia, HO M IICHUTCS B PEATbHOM KH3HU.

BaxHBIM MOMEHTOM TIPY H3Y4SHUH JIFO0OU JUCITUTUTHHEI SIBJISIETCS OPTaHU3aIINsl CAMOCTOSITENbHOM paboThl. [Tpu ocBoeHNM
MaTepuala He CIIEIyeT CTPEMUTHCS K MEXaHUIECKOMY 3a[IOMHHAHHIO [IPUBEICHHBIX OIPEACICHUH, (HOPMYITUPOBOK U
MOJIOXKEHUH, €CITi TPeOOBaHMUS MPSIMO HE YKa3hIBAIOT Ha 3T0. BroyiHe 3¢ eKTUBHOI MOYKET 0Ka3aThCs MOMBITKA MOHATH CYTh
SIBIICHUS, BBIPA0OTaTh CBOE OTHOIICHNE K HEMY, OIAPASICh HA MaTePHal, COJIEPKALIIIACS B pEKOMEHIOBAHHOM JTUTEpaType.
CkazanHoe 0coOeHHO Y PEKTUBHO, KOT/Aa Pedb UAET O TAKMX TPEOOBAHUAX, KaK IIOHUMAET» WU «UMEET MPECTaBICHUEY.
HamnpoTuBs, eciu CTyIEHT UMeeTe IesI0 ¢ TpeOOBaHUEM K ACATEINBHOCTH «IOJKEH YMEThY», TO PEKOMEHIYeTC s
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TIOYITPAXKHATHCSA B COOTBETCTBYIOIIEM BUAC ACATCIIBHOCTH. Bcee sTo nmeer HETIOCPEACTBEHHOC OTHOIEHUE K IMTOJATOTOBKE K
MPAaKTUYCCKUM 3aHATUSAM.

ITpn 0OydeHny NHI C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIC
o0pa3oBaTenbHbIE TEXHOJIOTHH MPEIyCMaTPUBAIOT BOSMOXKHOCTH IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYMHBIX IS HUX
dbopmax.

Peanmsanust qUCIHUIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00YJIeHHs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymecTBnsiercs Ha 0OcHOBaHUHU «I10IOKEHNUS 0 peann3aiui OCHOBHBIX U TOTIOJTHUTEIIBHBIX 00pa30BaTEIbHBIX
IporpaMM ¢ IpUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUs U IUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIUII B (heepaabHOM
roCyJapcTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHUH BbICIIEro 00pazoBaHus «UenssOMHCKUI rocynapcTBEHHBIH
yHHEBepcHTETY, «I1o0kKeHNs 0 TTopsAAKe 3aUeTa 00YJIAONIIMCS IT0 OCHOBHBIM ITPO(eCcCHOHAIEHBIM 00pa30BaTeILHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl 'Yy pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AESTENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, AUCIUILTUH (MOIYNeH), NPaKTHUK, JOTOTHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) IMTOCPEIICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B nckmodnTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IPH peann3aii 00pa30BaTeNbHON IESTETFHOCTH C
npumerenueM D0, IOT MoryT npuMeHsITh KOMIOHEHTHI, He BXOSIIUE B IEPEUEHb AIIEKTPOHHOIN HH(POPMALIMOHHO-
00pa3oBaTebHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCIIMITJIMHBI OBYYAIOIIUMHUCH C
NHBAJINJIHOCTBIO 1 O'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31OPOBbS

OcBOCHUE IUCHUIUIMHBI WHBAIMAAMH M JIMIAMH C OTPAaHMYCHHBIMA BO3MOXKHOCTSMH 3JIOPOBBSl OCYLICCTBISETCA C
UCIIOJIb30BAaHUEM CICHHAIBHBIX TEXHHYECKHX CPEICTB M HMH()OPMALMOHHBIX TEXHOJOTHH, MNPEIOCTaBIsIEMbIX PecypcHbIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHI0 MHBAIMJIOB U JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromierocss (MOOMJIbHBIC CIICIHATIbHBIC TEXHUYECKHE CPEACTBAa JUIS JIMI C HAPYIICHUSIMH 3pEHHS H C
HapyYIICHUEM CIIyXa, ACCHCTUBHBIC MH)OPMALMOHHBIC TEXHOJIOTHH).

ITpu HeoOxoaMMOCTH Ul OOYYAIOMIMXCS € HAPYIICHUSIMH 3pEHHs Ha pabOduMX MecTax Uis [POBEICHUS HPAKTHUECKHX HITH
JTa0OpaTOPHBIX 3aHATHIl yCTaHABIMBAaeTCs CIELMAIBLHOE IMpOorpaMMHOe obOecreyeHne (IporpaMma pedeBOl HaBHTalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYIIb).

B yueOHble aymuropuu obecrieunBaeTCs OCSCHPEISITCTBEHHBIA JOCTYN Jjis  OOYYalomMXCsl € WHBAIUIHOCTBIO U C
OTPaHHYCHHBIMH BO3MOJYKHOCTSIMH 37I0pOBbsl. B KakIoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH  3/I0POBBSI, IPEAYCMATPUBACTCS COOTBETCTBYIOLIEE KOJMYECTBO MECT Uil OOYYAIOIUXCS C y4eTOM
HapYIICHUHA UX 310POBBSI.

st OCBOGHHMSI IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI IPEIOCTABISIETCSI AOCTYI K
MEeYaTHBIM HCTOYHHKAM, MMEIOIMMCS B HayyHoi OuOimoreke Yenl'Y, ¢ MOMOIIBIO CrENUaibHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C MOMOIIBIO CIEIHATBEHBIX TEXHHYSCKUX W HMPOTPAMMHBIX CPEICTB K 3JEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2IeKTPOHHOTO TOKyMEHTa B (hoHIe HaydHOU OnbnmroTekn Yenl'Y wiv 21eKTpOHHO-ONOIMOTEIHBIX CHCTEMAX.
YueOHO-METOANUECKHE MaTepHaibl s OOY4alomMXCsl M3 YMCIa WHBAIWAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsI IPENOCTABISIIOTCA B (OopMax, aJaNTHPOBAHHBIX K OTIPAHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSTHUS
HHpOpMAIIUH.

Jisl MHBaNWIOB U JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUUIUIMHBI MOXET ObITh YAaCTHYHO WIIK
HOJIHOCTBIO OCYIIECTBICHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHA.

ITpu npoBeieHHH MPOMEXKYTOYHOM ATTECTAI[MM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbsI 00ECIEUMBACTCS 10 MX 3asBICHHIO MPEAOCTABICHHUE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
WH/IMBUIYalbHbIX OCOOEHHOCTEH HHCTPYKIMH O MOPSIKE MPOBEIACHHS NPOMEXKYTOYHON aTTECTAlMH, OLECHOYHBIX CPEICTB H
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
HCITOJIb30BAaHHUEM YCIIYT aCCHCTCHTA, YCTHO).

[Ipy mpoBeAeHHH TPOLEAYPHl OLECHHBAHUS PE3Y/IbTATOB OOY4EHHS MHBAJIMAOB M JIMI[ C OIPaHUMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI TIPEAYCMATPUBAETCSl MCIOJIb30BaHUE mpenocTaBieHHbIX Yenl'Y mnnum  COOCTBEHHBIX TEXHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [Ipu HEOOXOIUMOCTH HWHBAJIHMIAM H JIUIAM C
OrPaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI IPEIOCTABIISETCS JOTOIHUTENFHOE BpeMsl AJIsl TIOJrOTOBKH OTBETAa Ha 3aJaHMs,
NpoLe/ypa OLIEHUBAHUS PE3YJILTATOB 00YUEeHUS 110 JUCHUIUIMHE MOYKET HPOBOJIMTHCS B HECKOJIBKO ITAIIOB.
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