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MIMHOBPHAYKHU POCCHU
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Pa6ouast nporpamma auctumumael "KomisrorepHast rpaguka’ o HanpasJIeHHIO TOTOTOBKY (CHEHaTbHOCTH)
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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:

TexHonOrUsA NPOrpaMMHUPOBAHUS

['eomerpus

MaTtemaTHyecKuM aHaIu3

2.2 JIucuMnJuHbI M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHMILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeauecTpyouiee:

JlucuuruinHa SIBISIETCS OJJHON M3 JUCHUIUIMH Ha 0a3e, KOTOPOH CTPOSITCS:

BBeneHue B ClieKTpalibHBINA aHAIN3 H300paXKeHUs 2

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTLINHBI
(MOZY.JIA)

IIK-1: Cnoco0HOCTH MPOBOAUTH MO HAYYHBIM PYKOBOICTBOM JIOKAJIbHbIE HAYYHO-HCCJIE0BATEIHCKHE U ONBITHO-
KOHCTPYKTOpPCKHe pa3pa0oTKU HA OCHOBE CYIIeCTBYIOIIMX METO/10B B KOHKPETHOMH 00;1acTH Npo(hecCHOHATbHOI
JesITebHOCTH
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3HaTh:

poOIeMAaTHKY U METOIbI HAYIHO-MCCIICIOBATENLCKUX M OIBITHO-KOHCTPYKTOPCKUX Pa3padOTOK B 00IacTH
KOMITBIOTEpHOI rpaduku.

YMmerh:

00pabaThIBaTh U aHATTU3UPOBATH HAYYHO-TEXHUYECKYIO HH(POPMALIMIO U PE3YIbTaThl HCCIIEAOBAHMIA B 00JIACTH
KOMIBIOTEPHOU TpaduKH.

Baanernb:

OIIBITOM HAayYHOW apTyMEHTAIMH IIPH aHAIN3¢ 00BEKTa HCCICAOBAHMUS HIH Pa3pabOTKH B 00JIACTH KOMITBIOTEPHO rpaduk,
TIOJITOTOBKH HAyIHBIX 0030pOB, MyOsmKkanuii, pedepatos u oudimorpaduii mo TeMaTnke MpoOBOAUMBIX UCCIIEIOBAHIH.

IIK-2: Cnoco0HOCTD K OCyIIecTBIeHHI0 HHTerPAllii NPOrPAMMHBIX MO/YyJIeii 1 KOMIIOHEHT U NPOBePKH
pa0doTocnoco0HOCTH MPOrPAMMHOIO MPOIYKTA HA OCHOBE MEK/IYHAPOIHBIX H NPO(ecCHOHATbHBIX CTAHAAPTOB
HH(}pOPMAIHOHHBIX TEXHOJIOTHI, COBPEMEHHBIX MAPAXUTM H METOJ0JIOT Hif, HHCTPYMEHTAJBHBIX H BHIYHCINTETBHBIX
CPeACTB, METOI0B H MEXaHU3MOB OLICHKH U aHAIHN3a (YHKIHOHUPOBAHHSA CPEJACTB U cMCTeM HH(OPMAMOHHBIX
TEeXHOJIOT Hif

3HaTh:

OCHOBHBIC TOHATHS M AJITOPUTMBI KOMIIBIOTEPHON Tpa Ky, 00J1aCTh NX IPHMEHEHHS; METOIbI CO3/JaHMUs, aHAJII3a U
MoaubuKanuu rpapuyeckux QyHKIUA B IPUKIaIHBIX IPOrpaMMax; MPUHIUIIBI KOHCTPYHPOBAaHUS rpauuecKuX 0OHEKTOB.

YMmers:

MPUMEHSTh OCHOBHBIC IIOHSTHUS U aJTOPUTMBI KOMITBIOTEPHOH rpadUKu; HCIOJIb30BATh MOJYYCHHBIC TCOPETUUCCKUEC SHAHUS
B IPO(eCCHOHATBHON ICATENFHOCTH; IPOTPaMMHPOBATh TpadruecKkue IpHiIoxKeHus B cpene Windows.

Baanern:

HaBBIKAMH KOPPEKTHOHN MTOCTaHOBKH 3a/lad KOMITBIOTEPHOH IpaMKy; MPUMEHEHHUSI METOI0B PEIIeHHs 3a1]a4 KOMIIBIOTEPHON
rpadUKH; UCIOIB30BAHUS OCHOBHBIX TEXHOJIOTHH TpeXMepHOi rpaduku.

B pe3ynbTaTe 0cBOEHHS AUCHHILUIMHBI 00YIAIOIIMIACS TOKEeH

3.1 |3narn:

3.1.1 | - MeToAbI co3aanus, aHaIn3a U MoAUGUKAIINH Tpadrueckux GyHKUIUI B MPUKIAAHBIX IPOrPaMMax;
MPUHIMIB KOHCTPYHPOBAHUS IPaUIECKUX 0OBEKTOB;

3.1.2 | - OCHOBHBIC MTOHATHS M ANTOPUTMBI KOMITBIOTEPHOM TpaUKH, 00JIaCcTh UX TPUMCHEHHS.

3.2 | YMmeTh:

3.2.1 | - ncionp30BaTh NOTYYEHHBIE TEOPETHUECKUE 3HAHUS B IPO(DECCHOHATIBHON AEATENbHOCTH

3.2.2 | - mporpaMMHUpOBaTh rpaduueckue NpuiIoKeHus B cpeae Windows

3.3 | Baagers:

3.3.1 | - KOpPPEKTHOI MOCTAHOBKH 3a/1a4 KOMITBIOTEPHOU Tpa MK, IPIMEHEHHUS METOIOB PEIICHHS 3312
KOMIBIOTEPHOM Tpaduku

3.3.2 | - ucionIBp30BaHMS OCHOBHBIX TEXHOIOTHH TPEXMEPHOH rpaduku

4. OFBEM JJUCIIUIIVIMHBI (MOLYJIS)

OOwas TpyaoeMKocTb 33ET
YacoB 110 yueOHOMY IUIaHY : 108 Bunbl KOHTpONIST B ceMecTpax:
B TOM YHCIIC
ayJUTOPHBIC 3AHATHSI : 50 3a4eTsl 4
camocTosTenpHas pabora : 52,9

KOHTaKTHas pabora: 55,1

HKP: 5,1
5. CTPYKTYPA U COAEP)KAHUE JUCIUITIJIMHBI (MOAYJIs)
Kon HaumeHoBaHue pa3/ie/ioB U TeM /BUA 3aHATHS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kypc

Paszgen 1. OcHOBBI 4€JI0BEKO-MAIIMHHOI0 B3aUMOAECTBUS
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1.1 UenoBeko-MalImHHOE B3aUMOAEHCTBIE. DPrOHOMUYHOCTD YEJIOBEKO- 4 2 JIL.1JI1.2 JI1.3
MAaIIMHHOTO B3aUMOIEHCTBHUS; OKPYKEHHE YETOBEKO-MAIIMHHOTO JI1.4 JI1.5J12.1
B3aMMOJICHCTBUS (CpEICTBa B3aMMOICHCTBHUS; TUTIEPMEIHa U Web, JI2.2J12.3 J12.4
CpeZCTBa CBS3H); pa3paboTKa U pa3BUTHE CHCTEM, OPUCHTHPOBAHHBIX Ha JI2.5
MIOJIL30BATEIIST; MOJIENIN TIOJIB30BaTeNs! (BOCIIPHUSTHS, MOHUTOPUKH, 24
MBILUIEHHS, B3aUMOJCHCTBHS, OpraHU3alud paboThl, alalTaluH K
MHOT000pPa3MI0); MPUHIIUIIBI pa3pabOTKH yIOOHBIX MOJIb30BATEIBCKIX
CPE/ICTB YENOBEKO-MAIIMHHOTO B3aMMO/ICHCTBUS; KPUTEPUH U TIPOBEPKA
JIETKOCTH UCHOJIb30BaHusl. /Jlek/

1.2 Yenoreko-MalmuHHOE B3aumoeiicraue. /Cp/ 4 2 JIT.1JI1.2 JI1.3

JI1.5J12.1 J12.2
J12.3J12.4 J12.5
€)!
Pa3gen 2. 'padguyeckue cucTeMbl

2.1 [onsaTue pacTpoBOii U BEKTOPHOU IpaduKi; BUACOANUCIIICH; (PU3NIECKUE 4 2 JI1.1J11.2 J11.3
U JIOTHYECKHE YCTPOICTBA BBOJIA; MPUHIIUIIBI pa3pabOTKU rpamyecKux JI1.5J12.1 J12.2
cucrem. /Jlex/ JI2.3 J12.4 J12.5

€)!

2.2 I'padpuueckue cucremsl. /Cp/ 4 2 JIT.1 JI1.2 JI1.3

JI1.5J12.1 J12.2
J12.3712.4 J12.5
2122
Pa3gen 3. OpenGL

3.1 OcnoBHol cunTakcuc OpenGL. @ynkuuu Touek B OpenGL. @yHknuu 4 2 JI1.1 J11.2 J11.3

npsmbix B OpenGL. LBeroBast cucrema RGB. /Jlex/ JI1.5J12.1 J12.2
JI2.3J12.4 J12.5
31

32 IMocrpoerne xpusbix B OpenGL ( Ha mpumepe okpyxHOCcTH ). [Tprmep 4 2 JIT.1 J11.2 J11.3

nporpammMel Ha OpenGL. /JIex/ JI1.5J12.1 J12.2
JI2.3J12.4 J12.5
31

33 DyHKIIMN TeoMeTprUecKuX npeodpasoannit OpenGL. Onepanuu ¢ 4 4 JIT.1JI1.2 JI1.3
Mmatpunamu B OpenGL. Ctexu matpun B OpenGL. Oynxunu JI1.5J12.1 J12.2
TpexmepHoro Hadmonerus B OpenGL. /JIex/ J12.3J12.4 J12.5

€]

34 Pabora ¢ OpenGL B cpene Windows. [Toakmouerne OMOIHOTEKH 4 2 JI.1J11.2 J11.3
OpenGL B cpene paspadotku Visual Studio. /J1a6/ JI1.5J12.1 J12.2

J2.3J12.4 J12.5

31
3.5 Peanm3zanus npocTedmmx rpaduueckux MPUMHATHBOB. /J1a6/ 4 2 JI1.1 J11.2 JI1.3
JI1.5012.1 J12.2
J2.3J12.4 J12.5

91
3.6 OcnosHoii cuaTakcuc OpenGL. /Cp/ 4 2,9 JIL.1 JI1.2 JI1.3
JI1.5J12.1 J12.2
J2.3J12.4 J12.5

2102233
Paznen 4. 'eomeTpnyeckne npeodpa3oBaHust

4.1 JIByxmepHBbIe cucteMbl KoopauHaT. OTHOPOAHBIE KOOPJAUHATHI TOUEK B 4 2 JIT.1JI1.2 JI1.3
IJIOCKOCTH | MPOCTpaHCTBE. [ ByxmepHas TpaHcmsuus. [[ByXxMepHbIit JI1.5J12.1 J12.2
IOBOPOT OTHOCUTENBHO LIEHTPA CUCTEMBl KOOPIAUHAT. JIByXMepHOE J2.3J12.4 J12.5
MacIITaOUPOBaHHE OTHOCHTEIBHO IIEHTPA CUCTEMbI KOoOpauHart. /JIex/ 21

4.2 JIByxMepHbIe npeodpa3oBanus. J{ByXMepHBIN TOBOPOT OTHOCHTEIILHO 4 2 JIT.1JI1.2 JI1.3
TIPOM3BOJIEHOM TOUKH. J[ByXMepHOE MacIITabNpOBaHNE OTHOCHTEIHEHO JI1.5712.1 J12.2
pou3BONIEHOM Touku. CrnoxHble mpeodpazoBanus. OOpaTHbIE J12.3J12.4 J12.5
npeobpaszoBanus. /Jlek/ 21

© ®I'BOY BO «Henl'V»




YUPECKACHUE BBICIICTO O6pa30BaHH§I

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pa6ouast nporpamma auctumumael "KomisrorepHast rpaguka’ o HanpasJIeHHIO TOTOTOBKY (CHEHaTbHOCTH)

02.03.02 "dynnamenTanbHas HHGOPMATHKA U HHPOPMALMOHHBIC TEXHOIOTUH'" HAMPABICHHOCTH (ITPOQIITIO) cTp. 6
MaremaTnueckue 1 alrOpUTMUIECKHE OCHOBBI HHTEIIeKTyallbHbIX cucTeM PI'BOY BO «Henl'V»
43 JByxmepHoe Habmronenue. /Jlex/ 4 2 JI1.1J11.2 J11.3
JI1.5J12.1 J12.2
JI2.3J12.4 J12.5
31
4.4 TpexmepHbIe npeoOpa3oBanus. TpexMepHas TpaHCIsIus. TpeXMepHbIi 4 2 JIT.1JI1.2 JI1.3
[IOBOPOT OTHOCHUTENBHO IIPOU3BOJIBHON NpsiMOi. TpexmepHoe JI1.5J12.1 J12.2
Macmtabuposanue. /JIex/ J12.3J12.4 J12.5
€)|
4.5 TpexmepHoe Habmonenue. /Jlex/ 4 2 JI1.1J11.2 J11.3
JI1.5J12.1 J12.2
J2.3J12.4 J12.5
31
4.6 [IporpamMMupoBaHue ABHXCHUS B TBYMEPHOM cirydae. /J1ab/ 4 2 JI1.1 J11.2 J11.3
JI1.5012.1 J12.2
J2.3J12.4 J12.5
4.7 [IporpaMMupoBaHKe ABMKEHUSA B TPEXMEPHOM ciydae. /J1ab/ 4 2 JIL.1J11.2 J11.3
JI1.5712.1 J12.2
JI2.3J12.4 J12.5
4.8 I'eomerpuyeckue npeodpazosanus. /Cp/ 4 2 JIT.1 JI1.2 JI1.3
JI1.5J12.1 J12.2
J12.3712.4 J12.5
31
Pasnen 5. Moaenu ocBemieHusi 1 MeTOAbI BU3YaJIU3alUH
TOBepPXHoOCTeil
5.1 Ucrounuku cBera. CraHmapTHBIE MOJETHU ocBelleHus. [lapamerpsl 4 4 JIL.1J11.2 J11.3
KaMmepbl. MeToibl BU3yan3alui MHOTOYyroJibHUKOB. Hanoxxenue JI1.5J12.1 J12.2
TeKCTYpHI. /JIex/ J12.3 J12.4 J12.5
21
5.2 Peanuzanus noBepxHoOCTEH, 3aJaHHBIX TapaMeTPUIECKUMHU 4 2 JI1.1JI1.2 J11.3
ypaBHeHUsIMH. /JTab/ JI1.5712.1 J12.2
J12.3J12.4 J12.5
€)!
53 Mogenu ocBeLIeHUs] 1 METOABI BU3yaln3aluu nmoBepxuocreii. /Cp/ 4 14 JI1.1J11.2J11.3
JI1.5J12.1 J12.2
J12.3712.4 J12.5
2102354
Pa3gen 6. MeToabl HHTEPAKTUBHOIO BBO/AA U rpaduyeckue
uHTepdelchl M0JIb30BaTeIst
6.1 DyHKIMK BBOJA TpadUUECKUX TaHHBIX. IHTepaKTHBHBIC TEXHOJIOTHH 4 4 JIT.1JI1.2 JI1.3
nmocTpoeHust n3oopaxxeHuit. /Jlex/ JI1.5712.1 J12.2
J2.3J12.4 J12.5
21
6.2 WHTepakTrBHOE yrpaBieHne o0beKTaMu. Vcronp30BaHe MBIIIN 1 4 2 JIL.1JI1.2 J11.3
KJIaBHATYPHI JUIS BEIJIETICHISI 00BEKTOB HA ANCIIIEE W YIPABICHAS JI1.5712.1 J12.2
nmu. /J1a6/ J2.3J12.4 J12.5
21
6.3 MeToabl HHTEPAKTUBHOTO BBOJA U rpaduvecKue HHTepench 4 14 JIT.1JI1.2 JI1.3
noss3oBatest. /Cp/ JI1.5712.1 J12.2
J2.3J12.4 J12.5
21
Paznen 7. IlpeacraBieHusi TpeXMEPHBIX 00HEKTOB
7.1 [IpencraBnenust TpexMepHbIX 00bEKTOB. DYHKIIMU MHOTOTPAaHHUKOB 4 4 JI1.1JI1.2 J11.3
OpenGL. ®ynkunn OpenGL nmoBepxHOCTEH BTOPOTO M TPETHETO JIT.5J12.1 J12.2
nopsinka. /JIex/ J12.3J12.4 J12.5
€)!
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7.2 [IporpamMmMHas peanu3ansi TPEXMEpHBIX 00beKTOB. /J1ab/ 4 4 JIL.1JI1.2 JI1.3

JI1.5J12.1 J12.2

J12.3712.4 J12.5
31

7.3 [IpencrasieHus TpexMepHbIX 00beKTOB. /Cp/ 4 16 JI1.1J11.2 J11.3

JI1.5012.1 J12.2

J2.3J12.4 12.5
D153 D4

Pa3nen 8. Unast koHTakTHasA padora

8.1 VunuBuayanbHBIe KOHCYIBTAINH, TeKYIHi KoHTpotb /MKP/ 4 5,1 JI1.1J11.2 JI1.3

JI1.5J12.1 J12.2

J12.3J12.4 J12.5
€)!

6. POH/JI OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

3agaHus K 1a00paTOPHEIM paboTam
Bormpocsr k 3auery
3a4eTHbIH TecT

6.2. TunoBbie KOHTPOJIbHBIE 32IaHUS M MHbIE MATEPUAJIBI VISl TEKYIIeil aTTecTauuu

JlabopaTtopnas pabota Ne 1

B mmockoctr maus! koopanHate! Touek TO, T1, T2 ( He nexamue Ha ogHON psiMoi ). ITycts Touka p0 sBiseTCs
pe3ynbTaToM ciydaiiHoro Beibopa cpenu Touek TO, T1, T2. ITycts Touka Ti Takxke sBISETCA pe3yAbTaTOM CIIydaifHOTO
BbIOOpa cpeau Touek TO, T1, T2. Touka pl — cepenuna otpeska p0 Ti. [l Touku p2 BeIOHMpaeM HOBYIO TOUKY Ti

( pesymbTat ciydaiiHoro BeiOopa cpenu Touek TO, T1, T2). Touka p2 — cepemuna otpeska pl Ti. IIporecc mpomomkaercst
50000 pa3. Bce Touku pi HY>KHO BU3yaJTH3HPOBATh B SKPAHHOM OKHE.

[TporpamMma f0JKHA COCTOATH U3 MATH (HaHIOB:

main.cpp, coaepkamuM (GYHKIHUIO main ¥ BbI30BbI OCHOBHBIX (DYHKIIH;

Point.h, conepxamum onpenenenne kmacca Point;

Point.cpp, coaepkamum omnpenenaeHus: MeToI0B kiacca Point;

Fractal.h, comepxammm oOBsIBICHUS BCEX OCTANBHBIX (PYHKIMH HpPOrpaMMBL;

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

Nk v =

JlabopaTtopnas pabota Ne 2

HapucoBath Ha 9KpaHe HOIYOKPY)KHOCTh C HA00OPOM OTPE3KOB YEPHOTO LIBETA U CTPENIKY KPACHOTO LIBETA.

IMpu HaXKaTHK HA KHOTIKY ‘W’ KIIABHATYPHI CTPEIIKa JOJDKHA ABUTATHCS [0 YaCOBOM CTPENKE, IMPH HAKATHH HA KHOTKY ‘S’
KJTaBHATYPhI CTPEIKA J0JKHA JIBUTATHCS IPOTHB YaCOBOM CTPEIKH.

Ipu Ha)KaTHX HA KHOTIKY ‘W’ KJIABHATYPhI CTPEJIKa JOJDKHA JBUTATHCS [0 YaCOBOM.

B mpoekTe 10/KHA HCTOIB30BaThC MHOTO(hAMIOBAST KOMITHIISIIHS.

Jlabopatopnas pabora Ne 3

CripoekTHpoBath Kiacc Vector BEKTOPOB B INTOCKOCTH. BEKTOp NOMKEH 3a1aBaThCsl TOYKOW TPUIIOKEHHS U IBYMSI
koopauHaTamu. Kiacc nomken conepxats GyHkuuto draw Vector(), pUCYIOIIYIO BEKTOP Ha dKpaHe KaK OTPE30K CO CTPENKOH.
Peanu3oBaTh ¢ HOMOIIIBIO KHOTIOK KJIABHATYPHI BPalLlleHHE BEKTOPa OTHOCHTEIFHO €r0 TOYKH MPUIIOKCHHS, TTapajlieIbHbINA
nepeHoc 1 MacmrabupoBanue. Vcnonp3oBats pyHknnu nerkeHmnii OpenGL. Taxke peann3oBaTh ONepaTop CI0KESHUS
BEKTOPOB U (PYHKIIMIO YMHOXKECHHUS BEKTOPa Ha YHCJIO.

B npoekTe 10/KHA UCTIOB30BAThCS MHOTO(DaIoBast KOMITUIISLIHS/

Jlabopatopnas pabora Ne 4

PeanuzoBath 6a30BbIif abcTpakTHBIN Kitacc GeomObject ¢ moaxmaccamu Point u Vector. Knacerr Point u Vector moyxHb
UMeTh (HYHKIIMOHATBLHOCTh paHee HaIMMCaHHBIX KiaccoB Point u Vector. Peanu3oBats noauMopdHOE MOBEACHUE IS
0OBEKTOB ITUX KJIACCOB.

B mpoekTe H0mKHA UCTIONB30BaThCS MHOTO(MANTOBAsT KOMIFIISIIHS.

JlabopaTopnas pabora Ne 5
TpeOyeTcst HapHUCOBATh Ha IKpaHe 3eJICHBIH KBaJpaT ¢ KpacHOH Toukod B ieHTpe. [Ipn HaxkaTH! Ha KHOTIKY ’q” KBajparta
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JOJDKCH HaYaTh IBUTATHCA BEPTUKAJIBHO CBEPXY BHU3 C OTHOBPEMECHHBIM BPAMICHUEM BOKPYT' €T0 HEHTPA B IMOJIOKUTCIIBHOM
HanpaBJICHUU.
B MPOCKTE AOJKHA UCITI0JIb30BaThCA MHOFO(i)aﬁJ'IOBaH KOMITUJIAIWA.

Jlabopartopras pabora Ne 6

TpeOyeTcst HApUCOBATh Ha YKPAHE ,,aHAJIOTOBBIC’ Yachl C YACOBOW, MUHYTHOM U CeKYHAHOMU cTpenkaMu. Yackl JOKHBI
WMETh CTaHAAPTHYIO Pa3METKY JCICHUSIMH U, IO KpaitHel Mepe, 0JJHO YrCIio. Yachl TOJKHBI HATH U MTOKa3bIBaTh peallbHOES
TeKyiiee Bpems. J[u3aiiH 4acoB MOJDKCH ObITh HHANBH/YaIbHBIM Y KQXKJIOTO CTY/ICHTA.

B npoekTe 10mKHA UCTIOB30BAThCS MHOTO(haMIOBast KOMITUIISLIHS.

Peanu3zarus 3anpoca TEKyIIero BpeMEeHH 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 KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA JIA HPOME)l(yTO‘[HOﬁ aTrecTanumn

Bormpocsr k 3auery

1. Oyuxuun touek B OpenGL. @ynknuu npsmseix B OpenGL. LiBeroBast cucrema RGB. Onpenenenue
anredpandecKoro JOMOTHEHHUs. J[0Ka3aTeNnbCTBO TEOPEMBI O Pa3IOAKEHHH OMPENSITUTENS 110 CTPOKE.

2. OnHOpOAHBIE KOOPIUHATHI TOYEK B IUNIOCKOCTH U MPOCTPaHCTBE. JIByXMepHas TpaHCIALus. J[ByXMepHbIii MOBOPOT
OTHOCHUTEJIBHO LIEHTPA CUCTEMbl KOOPAMHAT.

3. JIByXMepHBIIl IOBOPOT OTHOCUTEJIBHO LIEHTPA CUCTEMbI KOOPIMHAT.

4. JIByXMepHBIH MOBOPOT OTHOCHTENBHO MPOU3BOJIBHON TOUKU. [IByXMepHOE MacIiTaOupOBaHHE OTHOCHTEIHHO

MPOU3BOJILHOM TOUKH.

Crnoxuble mpeobpa3oBanmsa. OOpaTHbIe IpeoOpa3oBaHus.

JIByxMepHOe HaOmoneHue.

TpexmepHsle npeobpazoBanus. TpexmMepHast TPAHCIALHSA.

TpexMepHBIi TOBOPOT OTHOCHTEIBHO MPOU3BOIBHON NpsiMoii. TpexmepHoe MaciTabupoBaHHeE.
9. TpexmepHOe HaOIIONCHUE.

XN

10. ®yHKIMK reoMeTpudeckux npeodpazoBanuil OpenGL.

11. Ornepauuu ¢ matpuniamu B OpenGL. Crexu matpun; B OpenGL.
12. Hcrounuku cera. CTaHAapTHBIE MOJEIN OCBEIICHUS

13. ITapameTpsl KaMepsl.

14. Mertoab! BU3yaTH3aLUl MHOTOYTOJBHUKOB.

15. Hanoxenue TekcTypsl.

16. OyHKIK BBOJA IPaUIECKUX TaHHBIX.

17. WHTepakTHUBHBIE TEXHOJOTUU MOCTPOEHUS N300paskeHHH.

18. ®ynkuun MHororpaHHukoB OpenGL.

19. Oyuxkunn OpenGL noBepxHOCTEH BTOPOTO M TPETHEro MOPSIKA.
20. CrnaifHOBBIE TIPECTaBICHUS.

ITpuMepHBIi CIUCOK BONPOCOB 3aUETHOTO TECTa!

1. LIBet ¢oHa ycTaHABIMBAETCS C OMOILBIO (DYHKITUH:
glClearColor( red, green, blue, alpha )

glClearColor( red, green, blue )

glClearColor( RGB )

glClearColor( RGBA)

2. Tuny GLbyte cooTBeTcTBYET CyhHUKC:

b 8-0utHOE 11eT0€ ( CUMBOJI CO 3HAKOM )

d 64-0uTHOE C TUTABAIOIIEN TOUKOM

ub 8-6utHoe menoe 6e3 3Haka ( CHMBOJ 0e3 3HaKa )
i 32-6utHoe 1enoe

3. Tumry GLfloat cooTBercTBYeT cyhdukc
b 8-6muTtHOE 1EN0e ( CHMBOJI CO 3HAKOM )
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d 64-6uTHOE C IIABAOIIEH TOYKOM
ub 8-6uTHOE 11eNmoe 6e3 3Haka ( cUMBOJ Oe3 3HaKa )
i 32-6uTHOE 1ENI0e

4. JTnst 3a1aHusi pa3MEPOB TOYKH CIYXKHT MPOLECAYPa
gllineWidth()

glPointSize()

glLoadIdentity()

glMatrixMode()

5. KoHcraHra, 3a/aomas He3aMKHYTYIO JIOMaHHYIO JIMHHIO:
GL _LINE LOOP

GL _LINE STRIP

GL LINES

GL POLYGON

6. Habop npsMONMHENHBIX OTPE3KOB, COSANHSIIOMNX KaXKAyI0 MOCIETYIOIIYIO Tapy TOUeK U3 NepedHs, 3aaeTcs KOHCTaHTOM
GL_LINES. Ecnu uncio To4ek HeYeTHOE, TO:

HocJIeiHee 3HaYeHNe He 00pabaThIBaeTCst

HepBoe U NMOCIeIHUE 3HAUCHUS He 00pabaThIBatOTCA

00pabaThIBacTCsl BCE 3HAUCHHS

7. C moMo11b10 KaKOi KOHCTAHTHI 337aeTCsl HA0OP OTIEIBHBIX TOUYCK:
GL_POINTS

GL _POLYGON

GL_QUADS

GL_LINES

8. Kak 3ajaercs xentsiii BeT 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 (inti = 0; i <N i++)

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

}
glEnd();

TPEYTONBHUK
OKPY>KHOCTb

BBIITYKJIBIIf MHOTOYTOJIEHHIK
Tpanenuio

10. HpﬂMoyFOJ'ILHI/IK Ha3bIBACTCs BBIDOBHCHHBIM, €CJIN:
€ro CTOPOHBI NAPAJIJICIBHBI OCAM KOOpAWHAT

€ro CTOpPOHBI HE MapaICJIbHBI OCSIM KOOPAUHAT

€T0 CTOPOHBI PaBHBI

€T0 CTOPOHBI PABHBI U ITaPaJIJICIIbHBI OCAM KOOpAWHAT

11. ®ynxima myMouse() JOKHA UMETh CIEAYIOMUI TPOTOTUIL:

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:
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J1Ba TUIA IPOCLUPOBAHUS — NAPAJLIEIbHOE U NEPCIEKTUBHOE

OJIMH THUII IPOCUUPOBAHUS — IapaJlICIbHbIIL

OJIMH THII IPOCUUPOBAHHUS — IICPCIIEKTUBHBIN

TPU THUIIa IPOELUPOBAHUS — MapaJlIeIbHOE, IEPCIEKTUBHOE, IPSIMOE

13. Oynkiumsa myKeyboard() mmeer npoToTHIT:

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

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

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

14. Texymast maTpuIia 3agaercs npu nomomu nporeayps! glMatrixMode(GLenum mode). [Tapamerp mode moxer
NPUHUMATb 3HAYCHUS:

GL_MODELVIEW, GL TEXTURE

GL_MODELVIEW, GL TEXTURE, GL_PROJECTION

GL_PROJECTION, GL _TEXTURE

GL_TEXTURE, GL_PROJECTION, GI_VIEWMODEL

15. Jluneitnas komoOunamums Touek P=(0, 0, 3, 1) u R=(1, 2, 0, 1) ¢ koad¢punuentamu 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. Kpurepun oueHuBaHus

BannpHO-pedTHHIOBas cucTeMa OLEHKH 3HAaHUH CTy[eHTa 110 IUCIMIUIMHE BHICTPauBaeTCsa Ha OCHOBE 0aJJIOBOM OLICHKU
Pa3IUYHBIX (OPM JESITENBHOCTH CTYNEHTOB. [IJIs OIIEHKH 3a4eTa CYMMHUPYIOTCS OaJUTbl CEMECTpa U UTOTOBOTO KOHTPOJIS.

DOpMBI KOHTPOJIA:

- TEKYLIUHA KOHTPOJIb OCYILECTBIIAETCS MyTeM PEryIspHOTO pelIeHHs 3a/ad Ha JaOOpaTOPHBIX 3aHATUSAX;

- MIPOMEKYTOUHBIH KOHTPOJIb OCYIIECTBISIETCS B (popMe CaMOCTOSATENBHBIX PAa0OT M cllauu J1abopaTOPHEIX padoT;
- HTOTOBBIH KOHTPOJIb OCYIIECTBISIETCS B (popMe 3a4ETHOTO TecTa B KOHIIE CEMecTpa.

OrieHIBaHKE CTYICHTA MPU TEKYIIEM KOHTPOJIE BEICTCS 10 IBYM KPUTCPHIM:

. AxTtHBHas paboTa cTyneHTa Ha 3aHATHH. OreHuBaeTcs B 1 Oayur 3a 3amsaTHe, HO He 6onee 10 3a cemectp.

. Brmonaenne mabopatopHsIx paboT. IIpoBepsieTcs BeIMoIHEHHE 1a00paTOPHBIX PadOT, 32 Ka)/J0€ BEIIIOIHEHHOE
3aJ]aHUC CTYICHT MOJIyJaeT onpenenéHHoe KoiandecTBo 0amioB: JlabopaTtopHas padorta Ne 1 - 5 6amnos, JlabopatopHas
pabota Ne 2 - 5 6amos, JlaboparopHas padota Ne 3 - 5 6amnos, JJabopatopuas padora Ne 4 - 5 6ayios, JlabopaTopHast
pabota Ne 5 - 10 6amno, JlabopaTopras padota Ne 6 - 10 6amnoB. Utoro 40 Gamios.

HToroBblii 3a4eT MPOBOJUTCS B IPHCYTCTBUH NIPENOaBaTens B BUE TecTa, cocTosmiero u3 15 Bonpocos (40 6aios
MakcHMyM). Borpocsl coctaBisiores ¢ y4éToM MaTepraia, poiIeHHOT0 KaK Ha JICKIMOHHBIX, TaK W Ha MPaAKTHIECKIX
3aHATUAX. COOTHOMICHHE KOIMYECTBA BOIIPOCOB M3 PA3IMYHBIX pa3/iesioB cOalaHCHPOBAHO. J{JIs MOTydeHNs OIICHKH
«3a4TEHO» HEO0OXOANMO MPaBHILHO OTBETUTH Ha 11 Bompocos. Bpemst, oTBoMMOe Ha NPOXOsKAeHUE TecTa, 60 MUHYT.
HToroBas orjeHka BBICTaBIsETCS O OampHON cucteMe. CyMMHPYIOTCS OaJUTB, MOydeHHBIE 3a TabopaTopHBIE PabOTHI U 3a
AKTHBHYIO paboTy Ha 3aHATHAX, OAJIIBI, MOTydeHHbIe Ha 3auere (40 makcumym). MToroBas oreHka BeicTaBisiercs o 100-
0ayTbHOM HIKaJe, UCXOs U3 MOIYYEHHONW CyMMBI OAJUIOB:

Ot 0 no 50 6amIoB — «HE 3aYTEHO»

Ot 51 1o 100 6amIoB — «3a4TECHOY.

7. YYAEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, 3arnaBue UznarensctBo, Pecypc
JI1.1 | Menuxosa M. B. Pa3paboTka BHEYpPOUHOTO Kypca «KOMIBIOTEPHAS TpaduKay Jist Taranpor : 0.1., 9bC
YJaIInuXcsl OCHOBHOM IIKOJIBI: CTYJCHYeCKas HaydHas paboTta 2021
(https://biblioclub.ru/index.php?page=book&id=618182)
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.2 | KyBumnos H. C. NanoCAD Mexanuka. Umxenepras 2D u 3D kommnbrorepHas Mocksa : IMK 9BC
rpaduka Ipecc, 2020
(https://e.lanbook.com/book/179476)
JI1.3 | Hemuosa T.I., KommbrorepHas rpaduka u web-nu3aiii: yae6Hoe mocooue Mockga : 9bC
Kazankosa T. B. (http://znanium.com/catalog/document?id=379822) Wznarenbckuit
Jom "®OPYM",
2022
JI1.4 | Konomxkuna U. E., KommbrotepHas rpaduka: ydeOHHK U IPAKTHKYM TS By30B Mocksa : FOpaiir, 9BC
Cenesne B. A, (https://urait.ru/bcode/513030) 2023
Jmutpouenko C. A.
JI1.5 | Bopeckos A. B., KommsrorepHas rpaduka: yaieOHUK U MPAKTUKYM JUIS CIIO Mockaa : FOpaitr, 3bC
Iukus E. B. (https://urait.ru/bcode/518504) 2023
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTODBEIL, 3arnaBue UsnarensctBo, | Pecypc
JI2.1 |byiimoB b. A. I'eomeTpuyeckoe MoJIeTUpOBaHUE U KOMIbIOTEpHas rpaduka Mocksa : 9BC
(http://e.lanbook.com/books/element.php?pll_id=11670) TYCYP, 2011
JI2.2 |Iukun E. B., KomrsrorepHas rpaduka: HOJIUTOHATBHBIC MOJEIH: Mocksa : Jluanor 9BC
Bbopeckos A. B. MpPaKTHYECKOE ITOco0ue -MU®U, 2005
(https://biblioclub.ru/index.php?page=book&id=89300)
JI2.3 | I'puropsesa U. B. KowmrmbrorepHas rpaduka: yaeOHOE mocooue Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=211721) IIpomereit, 2012
J12.4 | Bacumees C. A. OpenGL: xommbloTepHas rpaduka: yaeOHoe mocoone TamO0B : 9BC
(https://biblioclub.ru/index.php?page=book&id=277936) TamOoBckuit
rOCYIapCTBEHHBI
W TEXHUYECKUN
YHUBEPCHUTET
(Tr'TY), 2012
JI2.5 |T'uncoypr HA., OpenGL ES 3.0. PykoBoacTBo pazpaboTynka Mocksa : JIMK 9BC
ITypuomo b. (http://e.lanbook.com/books/element.php?pll_1d=82816) Ipecc, 2015
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"
91 | KommbrorepHas rpaduka [DnekTpoHHBIH pecypc]. - Pexum nocryma: http://moodle.uio.csu.ru/course/view.php?id=27

http://moodle.uio.csu.ru/course/view.php?id=27
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eLIBRARY .RU [OnexrporHSI pecype] : anekrporHas 6ubnmoreka / Hayd. anektpoH. 6-ka — URL:

http://elibrary.ru/defaultx.asp

http://elibrary.ru/defaultx.asp
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Poccuiickuii poun GpyHAaMeHTaIbHEIX UccienoBanuii (PODON) - opunuanbuelii caift http:/www.rfbr.ru/rffi /ru

http://www.rfor.ru/rffi /ru
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Haydnas snexkrponHas 6ubianoTeka. MoHorpaduu, u3gaHHbIe B H3MaTeabcTBe Poccniickoit AkageMun
EcrecTBO3HAHNS TOTHOTEKCTOBBII pecypc HAYIHBIX U y4eOHBIX m3nanui PAE https://www.monographies.ru/
https://www.monographies.ru/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpamMmHoe obecrieyeHue

LMS Moodle

Open Project

OpenOffice

7.3.2 IIpodeccuonanbHbie 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

Scopus (https://www.scopus.com) Scopus : pepeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —

S13. anrn. — PexuM nocryna: 1uid 3apeructpup. nons3osateneil Yenl'V. — TekcT : 31eKTpOHHBIN.

DJIeKTPOHHBIH KaTayor HayqHoH 6nbmmoTekn Yenl'Y [DnexTpoHHSIH pecype] : 6a3a maHHBIX / Yemns0. roc. yH-T. —
Yensounck, 1992

eLIBRARY .RU [OnexTpoHHEIH pecypc] : HaydHast JJIEKTpOHHAs OMOIHOTeKa [HaydHOH IepUOJUKH Ha PYCCKOM SI3BIKE |. —
Mockasa, [1999-]. - JlocTym K MOJHBIM TeKcTaM mociie peructpaiuu u3 cetd Yenl V. — URL: http://elibrary.ru/defaultx.asp.
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Moodle [DneKTpoHHBIN pecypc]: cucTeMa TMCTaHIIMOHHOTO 00ydeHus : [0a3a nanHeix | / Yenso. roc. yH-T. — YensaOuHCK,
[6.r.]. — JocTym u3 cetn Yenl'V mnu, mocie perucTpariy U3 CeTH yH-Ta, U3 T000i1 TOUKH, IMEIOIIeH JOCTYN B UHTEPHET. —
URL: http://moodle.uio.csu.ru/login/index.php.

Hayunas Gubnmnoreka YensiOMHCKOTO roCyIapCcTBEHHOTO YHUBEpCUTETa [ DNEKTPOHHBIN pecypc] : [caiit] / Yens6. roc. yH-T. —
Yemstounck, [2001-]. — Pexxum moctyna: http://www.lib.csu.ru/ , cBoOOAHBIA. — 3ari1. ¢ 3KpaHa.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

Jns peanu3anuy TUCUUIUIMHBI HCTIONB3YIOTCS YdeOHbIE ayAUTOPUH IS IPOBEACHHUS 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATUI
CEMUHAPCKOTO THIIA, TPYIIOBBIX U HHANBUAYAIBHBIX KOHCYIbTA[UM, TEKYIIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTAlNH, &
TaK)Ke MOMEIIEHHS [T CAMOCTOSITEIIbHOM padoThI.

JIst ipoBeieHHS 3aHATHH JISKIIMOHHOTO THIIA MPEAIararoTcsi HAOOPhI IEMOHCTPAIIMOHHOTO 000PYIOBaHMS U yaeOHO-
HATJISITHBIX TTocoOuit: ndpoBbie 00pa3oBaTeNbHBIE PECYPCH (MYITBTUMEIUITHBIE TIPE3SHTAIIUH TT0 HEKOTOPHIM TeMaM
JIEKIHi), pa3InvyHble (POPMBI HATTISAHOCTU (PUCYHKH, TaOJIHIIbI, CXEMBI U T.1). Il IpOBEIeHUS 3aHITUH JIEKIIMOHHOTO THIIA
HCIIONIb3YeTCs TIEPEHOCHOE U / MJTH CTAllMOHAPHOE MYJIBTUMEIUITHOE 000pyI0BaHue (3KpaH, HOYTOYK, IPOESKTOP, KOJOHKH) B
ayIUTOpHsX 1-T0 U JIEKHUOHHOTO KopiycoB Uenl'V.

JUi1s ceMMHAPCKUX 3aHATHH HCHOJIb3YIOTCS ayAUTOPUM OCHAILICHHBIC OOBIYHO HOCKOH, TapTaMy, EPEHOCHBIM
MYIBTHUMEIUHHBIM U ayIn0000pyI0BaHUEM (B CITydae HEOOXOAUMOCTH).

[TomerteHust UTIT CAMOCTOATEHHOM pabOTHI: SJCKTPOHHBIN YNTATBHBIN 32 HaydHO! OubaroTeku Yenl'Y (aymuropus 206)
JUISL CAMOCTOSITENIFHOM pabOTHI CTY/ICHTa, OCHALIEHHBIH IIEPCOHANBHBIMHA KOMITBIOTEPAMH, MyIbTUMEANITHOH anmapartypoii. B
ayIUTOPHSIX OOecTieueH JOCTYI K Pa3uuHON CIIPaBOYHOH JIUTEepaType, SHIUKIONeIUsIM, OuOInorpaduuecKuM u
MOJIHOTEKCTOBBIM 0a3aM JaHHBIX, HHPOPMALMOHHBIM pecypcaM «HMHTepHeT».

9. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

[Tpu M3y4eHny JaHHOW JIMCLMILIMHBI HCTIOJIB3YIOTCS JEKIMOHHbIE, 1a00paTOPHBIC 3aHATHS M CAMOCTOsTENIbHAs padoTa
crymeHTa. Ha TeKIMOHHBIX 3aHATHAX MIPEIoIaBaTeNb H3JlaraeT OCHOBHOE COJlepkaHue TeM mporpaMMsl. [IpopaboTky
JIEKIIMOHHOI'O MaTepuaia CTyACHTY KelIaTeIbHO IPOBOAUTh KaK IOCIE KaXKA0T0 3aHATHUS, TaK U [0 3aBEPLICHUIO TEMBI. DTO
IIO3BOJIMT CBSI3aTh BOCIUHO IIOJIYYCHHBIE CBEJCHUSA U COCTABUTH LIEIbHYIO KAPTHHY.

Ha nabopaTopHbIX 3aHATUSIX PaCCMaTPUBAIOTCS OCHOBHBIE METO/IbI M IPUEMBI PEIICHUS 33/1a4 KOMITBIOTEPHOH rpadyKy.
PexomenayeTcs nepen KaxbIM IPaKTUUECKUM 3aHATHEM BBIIIOJHUTH JOMAIHEE 3aaHUE, YTO [103BOJIUTD JIy4Ille YCBOUTh
IpeABIIYIINI MaTepyal, U H3ydUTh JIEKIIUOHHBIM MaTepHuall 1o npeacrosuieii reme. CTyIeHTy KelnaTeIbHO MPOSIBIATH
aKTHBHOE Y4acTHE Ha NMPAKTUYECKUX U JIEKLIUOHHBIX 3aHATHAX, 331aBaTh BOMPOCH, TIOCKOJIBKY yMEHHE 0O0CHOBBIBATH CBOIO
TOYKY 3pEHUS], HAX0XKIEHUE KOMIIPOMHCCHOIO PELLICHUS B 3TUYECKH BBIIEPKAHHOM JUCKYCCUU HE TOJBKO BAXKHO VIS
JIY4IIEro YCBOCHUS MaTepualla, HO U IEHUTCS B PEaIbHOM XKU3HU.

Ba)xHBIM MOMEHTOM IPH U3Y4SHUH TH000H AUCIUILTHHEI SBIAETCS OpraHU3aIsl CAMOCTOATENbHON paboThl. IIpu ocBoeHHM
MaTepHalia He CIeayeT CTPEMHTBCS K MEXaHNYECKOMY 3alIOMUHAHHIO IIPUBEICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TIOJIOKEHHUH, ecITM TPeOOBaHMS PSIMO HE yKa3bIBAIOT Ha 3T0. BrionHe 3¢h(heKTHBHOI MOKET 0Ka3aThCs MOMBITKA IOHATH CYTh
SBJICHHS, BEIpaOOTaTh CBOE OTHOLICHHE K HEMY, OIIMPAsCh Ha MaTepuall, COJAEepKaIHHCs B peKOMEHIOBAaHHON JIUTEpaType.
CkazaHHOe 0c00eHHO 3(D(PEKTHBHO, KOT/Ia PEe4b UAET O TAKUX TPEOOBAHMUSIX, KaK IIOHMMAET» MIIN «HMEET IPEACTABICHHUEY.
HampoTuBs, ecitit CTyIeHT UMeeTe JeI0 ¢ TpeOOBaHUEM K ACSTEINBHOCTH «ITOJDKEH YMETh», TO PEKOMEHIYeTCs
HOYIPAXKHATHCS B COOTBETCTBYIOIEM BUJE JEATEIBHOCTU. Bee 3TO MMeeT HenoCcpeACTBEHHOE OTHOILEHHUE K IIOATOTOBKE K
IIPAKTUYECKUM 3aHATUAM.

ITpn 0Oydenny NHIl C OTPaHNYIEHHBIMHI BO3MOXKHOCTSMH 3/JOPOBBSI AJICKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIE
o0Opa3oBaTeIbHbIE TEXHOJIOTUH MPEeIycMaTPUBAOT BOZMOXKHOCTG IIpHUeMa-Tepeiaui HHGOPMAIUY B JOCTYHBIX IS HUX
dbopmax.

Peanmsanust qUCIUIUTMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4eHHS, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, J1OT) ocymecTBinsiercs Ha ocHOBaHUHU «I10IOKEeHNUS 0 peann3aui OCHOBHBIX U TOTIOJHUTEIIBHBIX 00pa30BaTEIbHBIX
IporpaMM ¢ IpUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUs U IUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIUII B (heepaabHOM
roCyJJapCTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHNUH BbICIIEro 00pazoBanus «UenssOMHCKUI rocyiapcTBEeHHBIH
yHHEBepcHTeTY, «I10705kKeHNs 0 TTopsAAKe 3aUeTa 00YJIAONIIMCS IT0 OCHOBHBIM MTPOQeCcCHOHAIBEHBIM 00pa30BaTeIbHBIM
nporpammMam Beiciero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO NEATENLHOCTD, Y4€OHBIX IIPEIMETOB, KYPCOB, JUCUUILINH (MOYyIeil), NPaKTHK, JOTMOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) IMTOCPEIICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B nckimoanuTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IPH peann3aiy 00pa30BaTeNbHON IS TETFHOCTH C
npumerenueM D0, IOT MoryT npuMeHsITh KOMIOHEHTHI, He BXOSIIUE B TIEpeUeHb dIIEKTPOHHOH HH(POPMALIMOHHO-
00pa30oBaTeNIbHON CpesIbl.
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10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMHUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE AUCHUILIMHBI WHBAIHIAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370POBBS OCYIIECTBIISICTCS C
UCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKUX CPEACTB M TOJO0 HHGOPMAIMOHHBIX TEXHOJOTHH, IPEeIOCTaBIIEeMbIX
PecypcHbIM y4eOHO-METOANYECKUM LIEHTPOM O OOY4EHHIO WHBAIWOB U JIMIl C OrPAaHWYEHHBIMUH BO3MOXXHOCTSIMU 310POBBS
YenlV mo 3ampocy o0yJaromierocs.

1. MoOunbsHBIe cHeaIbHbIe TEXHUYECKHE CPE/ICTBA JUIS JIMIl ¢ HAPYIMICHUSMH 3pEHHS: IOPTATHBHBINA KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mIpudToM bpaiins c¢ cunresaropom peun «ElBraile-W14] G2»; HOyrOyku ¢ HmporpaMMHON 3KpaHHOTO
ngoctyna NVDA; 3IeKTpOHHBIC YBEIMYUTENN ISl yAAJICHHOTO IIPOCMOTpA; BUJCOYBEIMYMTENIN IOPTAaTHUBHBIC, TH IOMmIEEp;
(G POBEIE TUKTODOHEI.

2. MoOunbHbIe CHENHAIbHBIE TEXHUYECKHE CPEICTBA U JIHIl C HApyIICHUAMH CIIyXa: CHCTeMa CBOOOJHOTO
3BYKOBOTO IIOJISI CO BCTPOEHHOH CcOoBMecTHMOCThIO ¢ FM-ycrpolictBamu; paauokiaccel «Coner-PCM» ¢ mepenatdmkom,
3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TIeTNeH; cucreMa MH(MOPMAIMOHHAS A CIabOCHBIIanX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM ILTEEPOM — 3BYKOBEIM HH(OPMATOPOM; MOKYMEHT-KaMepa; IPOrpaMMHpYEMBIC CIyXOBBIC aIapaThl
WH/IMBHUYaJIbHOTO ITOJIb30BAHHS.

3. AccuctuBHbIE WH()OPMAIMOHHBIE TEXHOJOTHM: IPOTPaMMHOE OOECIICUCHHE SKPaHHOTO IOCTyHNa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEIHMYCHHS; IPOTPAMMBI PEYEBOTO CHHTE3a JUII KOMIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBbI PEUEBOTO CHHTE3a ATl MOOUIIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; SYKpaHHAs JIyIa.

ITpn HeoOxoaMMocTH Ul OOYYAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul NPOBEICHUS IPAKTHYECKHX HWIIH
ma00paTOpPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IPOrpaMMHOE obOecredeHrne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBsle CHHTE3aTOPEI, 3KPaHHBIC JTYITHI).

B yueOHble aymuTtopuu obecneuuBaeTcsi OECHpPENSTCTBEHHBIM OOCTYN Ui OOyJaloMXCs WMHBAIUIOB U OOyJaIOMUXCS C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYCHHBIMU
BO3MOXKHOCTSMH  3/IOPOBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJMYECTBO MECT I OOYJaIOMUXCS C YyIeToOM
HapyLICHUH UX 3J0POBbSL.

Jlnst ocBOEHMS IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OTPaHMYEHHBIMHM BO3MOKHOCTSMH 3JI0POBbSI IPEIOCTABISIETCS. JOCTYI K
MeYaTHBIM HCTOYHHMKAM, UMEIOMMMCS B HaydHOH OmOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEJCTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAyIHOH OMONMOTEKH
Yen'Y wnM 310eKTPOHHO-OMOJIMOTEYHBIX CHUCTEMax, C IOMOLIBIO CHEHHAIBHBIX TEXHHYECKUX M IPOIPAMMHBIX CPEACTB
(pabodee MecTO ISt HE3PAUEro IOJIB30BATENS C IPOrPAaMMHBIM 00ECIICYeHHEM SKPaHHOTO JOCTyla ¢ cuHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBHaTypod Clevy c¢ OONBIIMMH KHOIIKAMH WM C pa3/elsiomell KJIaBHIIH
HaKJIAKOM).

Y4ueOHO-METOANUECKIE MaTepHanbl A OOYdJalomMXCsl M3 YMCIa WHBAIWAOB M JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3II0POBBS MTPEAOCTABIIIOTCS B (popMax, aTalTHPOBAHHBIX K OTPAHUYCHUAM HX 340POBBS M BOCHPHUATHS HH(POPMAIIHH:

JUist un ¢ HapyIICHUSIMA 3pCHUS:

- B [Ie4aTHON opMe YyBETHUEHHBIM MIPHUPTOM,

- B (popMe 3NIEKTPOHHOTO JOKYMEHTA,

- B Gopme ayauodaiina,

- B meqatHo# (opme mpudTom Bpaitms.

Jlnst u11 ¢ HapyIICHUSIMU CITyXa:

- B Ie9aTHO opme,

- B (hOpMe 3NIEKTPOHHOTO JOKYMEHTA.

Jlist u1 ¢ HapyIIeHUsIME OTIOPHO-/IBUTIATENBLHOTO aIapaTa:

- B IeYaTHOH Gopme,

- B (hopMe IITEKTPOHHOTO JOKYMEHTA,

- B hopme ayaunoaiina.

JlaHHBII TepeyeHb MOKET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHI€HTa 00YJalOmHuXCsl.

JIis MHBANMWIOB W JIMIl C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHIHUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C KCIOJB30BAHMEM JHCTAHIIMOHHBIX 0O0pa3zoBaTenbHbIX TexHonorud (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM [AMCHMIUIMHBI HHBalHJaMH W JIMIOAMH C OTPaHMYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI  HCIIOJIBb3YeTCS
WHIUBHOyanbHass pabora. [lom wWHAMBHOyanpHOW paboToif mompasymeBaeTcss 1Be (OPMBI  B3aWMOJICHCTBUS C
IperofaBaTeNeM: HWHAUBHAyanbHas ydeOHas pabora (KOHCYIbTannH), T.€. JAONIOJHHUTENIBHOE pa3biCHEHHE Y4eOHOTO
MarepHara W YIIyOJ€HHOE H3ydeHHe MaTephaja C TeMH OOydJalomMMHCS, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, U
WHIVBHIyalTbHass BOCIUTATeNbHAs pabora. VIHAWBUIyambHBIE KOHCYIBTALMHM HAIPABICHBl HA WHIWBUIYATH3alUI0 OOYdCHUS
U YCTaHOBJICHHIO BOCITUTATEIFHOTO KOHTaKTa MEXAy IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM oOydarommmcs ¢
OrpaHUYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI.

IIpu mpoBexeHHMHM NPOLEAYPHl OLECHUBAHMS PE3YIBTATOB OOY4EHHS WHBAJIHUAOB M JIMI] C OIPAaHUYCHHBIMH BO3MOXKHOCTAMHU
3I0POBBSI IO JUCIHUIUIMHE OOECIICYMBAETCs BBINOJIHEHHE CIEAYIOMNX ONOTHHUTEIBHBIX TPEOOBAaHHWH B 3aBHCHMOCTH OT
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@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamma auctumumael "KomisrorepHast rpaguka’ o HanpasJIeHHIO TOTOTOBKY (CHEHaTbHOCTH)
02.03.02 "dynnamenTanbpHas HHGOPMATHKA U MH(GOPMAIIMOHHBIE TEXHOIOTHU" HAaNPaBICHHOCTH (TIPOQHITIO) ctp. 14
Marematuyeckye 1 alropuTMUYECKUE OCHOBBI HHTEIUIeKTyanbHbIX cucteM @I'BOY BO «Uenl'Y»

WHIBHIYAIBHBIX 0COOCHHOCTEH, 00YIaONIXCS:

a) UHCTPYKIHUS MO TOPAAKY IpPOBEJEHHUs IPOLEAYPbl OILEHUBAHUS MpPENOCTaBIseTcd B MAOCTYNHOH ¢opme (ycTHO, B
MHUCBMEHHOIT (hopMme, B TMCbMEHHOM (opMe mprdTom bpaiinst, ycTHO ¢ HCIIOIB30BaHUEM YCIIYT CYp/IONIEPEBOAUHKA);

0) nocrymHas Qopma NMpesocTaBICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMeJaTHOH Qopme, B medaTHOH GopMe yBETHIESHHBIM
mpudToM, B nedaTHor dopme mpudTom bpailind, B popMe IEKTPOHHOTO JTOKYMEHTa, 3a[aHHS 3aUUTHIBAIOTCS ACCHCTEHTOM,
3aJ]aHusl MPEIOCTABIISIIOTCS C HCIOIb30BaHUEM CypONEPEBOA);

B) HocTymHas (opMma TpeIOCTaBICHHS OTBETOB HAa 3agaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
MHCEMEHHO mpudTOoM bpaiins, ¢ HCIoNb30BaHNEM YCIIYT ACCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANIHUAOB U JHI[ C OTPAaHMYEHHBIMU BO3MOXHOCTSIMU
37I0pOBBSI NPELYCMATPUBACTCSI HCIIOJIb30BAHME TEXHHYECKHX CPEICTB, HEOOXOIMMBIX MM B CBS3M C MX WHIMBUIYaJIbHBIMU
0COOCHHOCTSIMHU. DTH CpPEeICTBAa MOTYT OBITH mpemoctaBieHbl YenlY WM MOTYT MCIIONB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpencrBa. Ilpm HEoOXOAMMOCTM HHBANMAAM WU JIMIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMU 3[O0POBBSI IIPEIOCTABIIACTCS
JONMOIHUTENBHOE BpeMs AN MOATOTOBKM OTBETa HAa 3aJaHus, NpoLeaypa OLEHMBaHMS pe3yIbTaTOB OOydeHHs 10
JUCITUTUTAHE MOYKET POBOINUTHCS B HECKOJIBKO 3TAIOB.

IMpoBenenne nponenypsl OIEHUBAHHUS pPE3yIbTaTOB OOY4EeHHWS WHBAIUIOB M JHMI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMHU
3J0POBbsI JOIYCKAETCsI C UCTIOIB30BaHHEM JHCTAHIIHOHHBIX 00pa30BaTEbHBIX TEXHOIOTHH.
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02.03.02 dyngameHTanbHast MHPOPMATHKA U HHPOPMALMOHHBIE TexHoJoruu HanpasiieHHOCTD
(mpoduip) Matemarudeckne U aJIrOPpUTMHYECKHE OCHOBbI MHTE/LIEKTYadbHBIX cuctem, PII/]
Komnbrorepnast rpaguka, 2024 r.H., ouHas ¢popma 00ydeHus

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 21.02.24 A.A. CanamaToB

Y4eHBIM COBETOM MAaTEMaTHY€CKOTO (baKy.TILTeTa

ITporoxon 3aceganus Ne 9 ot 15.02.2024

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIVIaCOBAHO E.A. CoponoBa

3aceualmeM Ka(l)e[lpbl BBIYMCJIUTEILHOH MEXaHUKHU H ](lH(l)OpMaIII/IOHHle TEeXHOJIOTHH

ITporokon 3aceqanus Ne 5 ot 18.01.2024

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) A. O. MakoBenkuii

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



