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PABOYASI ITIPOTPAMMA YYEBHOM JUCITATLINHBI

«TexHoJ0ruN BUPTYAJIbHOI H I0N0JTHEHHOW PeaTbHOCTH
Hanpagaenue noarorosku 09.03.03 «Ilpukaaanas nngopmaTukar
[poduns: «[IpuknagHas nHGpOpMaTHKa B KOMIIBIOTEPHOM JU3aiTHE»

®opmMa MOATOTOBKH OYHAS

IIxoia ecrecTBeHHBIX HayK JIBDOY

Kadenpa MadopmaTiku, MaTeMaTHIECKOTO H KOMITBIOTEPHOTO MOICITUPOBAHHS
Kypc 3, cemectp: 6

Jlexuuu - 0 gac.

[TpakTnyeckue 3ansaTus -18 yac.

JlaGopaTtopHbie paboThl - 0 yac.

B TOM 4mcIie ¢ ucrosnb3oBanneM MAO ek~ 0 mp. 0 /mpakt. 0 yac.
CamocrosTenbHas padoTta cTyneHToB — 18 yac.

Bcero uacoB ayautopHoii Harpy3ku 18 gac.

B TOM yHclie ¢ ucnonb3zoBanueM MAO 0 wyac.

KoHTtposbHble paboThl HE IPEAYCMOTPEHO.

KypcoBas pabota / KypcoBO# MPOEKT — HE MPETYCMOTPEHO

(dopmMa OTUETHOCTHU: 3a4eT

Pabouas mporpamma cocraBieHa B COOTBETCTBUM C TpeOOBaHUSIMH 0Opa30BaTEIbHOIO

CTaHJIapTa, CAMOCTOATENILHO YCTaHOBJIEHHOTO [B®Y, mpuHATOro pemeHueM YYeHOro COoBeTa
HanpHeBocTOUHOTO (PemepanpbHoro yHUBEpcuTeTa, mpotokod oT 28.01.2016 Ne 01-16, wm

BBEJICHHOTO B JielicTBUE npuka3zoM pektopa IBDY ot 18.02.2016 Ne 12-13-235.
Pabouas mporpamma oOCyx/1eHa Ha 3acelaHuu Kadeapbl HHPOPMAaTHKH, MATEMAaTHYECKOTO U
KOMITBIOTEPHOT0 MOZETpoBaHus, IpoTokos Nel8 «9» urons 2018 r..

3aBenyromuii kageapoit __A.FO.Yeborapes
(moamuce) (n.0. pamumus)




I1. PaGouyasi nporpaMmma nepecMoTpeHa Ha 3acelaHUU Kadeapbl:

IIpoToKkoi OT « » 20 1. Ne

3aBenyrommii kKageapoit
(moamuce) (n.0. bammus)




AHHOTaNMs K padoyeil mporpaMmme TUCUUIIMHBI

«TexHO0JIOrud BUPTYAJIbHOU U JOMOJHEHHON PeaibHOCTID)

JuciprumHa  «TeXHONoOrMM — BUPTYaJIbHOM W JIOTIOJIHEHHOW — PEAJIbHOCTH
pa3paboTaHa IS CTYJIEHTOB, OOy4JaroImuxcs 1mo HanpasiaeHuto moarotopkrn09.03.03
«[Ipuknagnas naHPpOpMaTHKa», U BXOIUT B (DaKyJIBTAaTUBHYIO YaCTh Y4eOHOTO MJIaHa.

TpynoeMKOCTh IUCHUILIMHBI cocTaBisieT 1 3aueTHyro eauHMIly, 36 4Yacos.
HucuuminHa peanusyercss Ha 4 kypceB 7 cemectpe. @opma KOHTPOJIS IO
JUCIUTUIMHE — 3a4eT.

Hean:

OcCBOEHHMEMETOIOB M TEXHOJOTMWA  HMCHOJB30BAHUS  COBPEMEHHBIX
rpaduueckux 6ubIMOTEK MpU paszpadborke npuiokeHut VR/AR mna peanuzanuu
MIPOPBIBHBIX WHHOBAIIMA MTOCPEACTBOM TEXHOJIOTHYECKOTO MPEANPUHUMATEIHCTBA

3agaum:

— cUCTeMaTH3alusd  CBEJIEHUW 10  HCIOJb30BAHUIO  COBPEMEHHBIX

rpadguueckux OMOIMOTEK B pa3paboTke mpuinoxkeHuil VR/AR;

— OCBOCHHE HABBIKOB BHIOOpA ONTUMAIILHON rpadudecKkoit OUOIMOTEKH ISt

co3nanus npuioxkennit VR/AR.

JIns ycnemHoro W3y4deHHs AUCLHUIUIMHBI «TeXHONOTMH BUPTYAJIbHOM U
JIONIOJIHEHHOM pealbHOCTW» Y OO0Yy4YarolMuXcs JAOJDKHBI OBbITh  C(POPMUPOBAHBI
peIBapUTEIbHbIC KOMIIETEHITUU:

— CIOCOOHOCTh TBOPYECKH aJalTUPOBATh JOCTIKEHUS 3apyOeKHOU
HAayKW, TEXHHUKH ©  OOpa3oBaHMs K  TMpaKTUKE, BBICOKAs  CTENEHb
npodheCCHOHATBHOM MOOMILHOCTH;

— YyMeHue OBICTPO OCBaMBaThb HOBBIE MpPEIMETHbIE OOJACTH, BBISBIATH
NPOTUBOpEYHs, TPOOJEeMbl W BBIPAOATHIBATh AJIbTEPHATUBHBIC BapUAHTHl WX
pELIeHMS.

[Tmanupyemble pe3ynbTaThl OOy4YEHUS IO JAaHHOW IUCHUIUIMHE (3HAHMS,

YMCHHU:I, BJIaI[eHI/IH), COOTHCCCHHBIC C IINIAHUPYCMBIMHU PC3YyJIbTaTaMHU OCBOCHUA



o0pa3oBaTeNbHON  MpPOrpaMMbl,  XapaKTepu3ylOT  dTanbl  (HOPMUPOBAHUS

CJICTYIOIINX KOMITETCHIINM:

Kox u ¢popmysimpoBka

Jrtanbl (OPMUPOBAHUA KOMIETEHIMHT
KOMIIETEHIIUH

OCHOBBI ~ pa3padOTKM U HCIOJB30BAHUS
npunoxenni  VR/AR ¢ npumeHneHuem
3HACT | COBPEMEHHBIX TIpapuUecKux OHOIUOTEK s
aHaM3a pe3yabTaTOB MPOCKTHON IESTEIHLHOCTH
Y HAYYHOTO YKCIEPUMEHTA.

BBIIIOJIHUTh AHAIU3 PE3yJIbTaTOB IPOEKTHOM
NESITETPHOCTH 10  Pa3pabOTKe TMPUIIOKECHUI
VR/AR ¢ wucCnonb30BaHHEM  COBPEMEHHBIX
rpadguvecKux OnOIMOTEK Ha Oaze
COOTBETCTBYIOIIUX METOAOB M HWHCTPYMEHTOB
00paboTKH.

CHOCOOHOCTBIO BBINIOJIHUTH aHAJHN3 PE3YJIbTaTOB
NPOCKTHON  JICATENIBHOCTH IO  pa3paboTke
npuinoxennii  VR/AR ¢ wucmons3oBaHneM
COBPEMEHHBIX IrpaduiyecKux OMOIMOTEK Ha Oase
COOTBETCTBYIOIIUX METOAOB M HWHCTPYMEHTOB
00paboTKH.

(IIK-2)

CnocoOHOCTBIO
pa3pabarbiBaTh, BHEAPSITH U yMeeT
aJIalTHPOBATh MPHUKJIATHOE
porpaMMHOe oOecrieueHune

BJIaACCT

Jnst (opMHupoBaHUs BBIIIEYKA3aHHBIX KOMIIETEHUUH B paMKaxX JUCUUIUIMHBI
«TexHonornm BUPTyaJIbHOM U JIOTIOJIHEHHOM PEATIbBHOCT» MPUMEHSIOTCS CIEAYIOLINE
MeToAbl akTHUBHOro oOyuenus: TPU3-pabota, peanu3anus HWHHOBALMOHHOTO

MPOEKTa BUPTYAJIbHON PEalbHOCTH, IKCIIEPTHASI CECCHUS.

1. CTPYKTYPA U COJAEP)KAHUE JEKIIMOHHOM YACTH KYPCA
Paznen 1. BBegenue B pa3padoTKy NPUJIOKEHHUH ¢ UCIIOJIb30BAHUEM

COBpeMeHHbIX rpadguyeckux OudJIUOTEK (2 Yaca)

Tema 1. O6G30p coBpemeHHBIX Tpaduyeckux OuoOmanorek. OO6IaCTH MPUMEHEHUS

OpenGL, DirectX, Vulkan. (2 gaca)
Paznen 2. OpenGL (2 yaca)

Tema 2. OpenGL. Crnenuduranuu. Tumbl gaHHbIX. OTPUCOBKA MPUMHTHBHBIX

¢buryp. BepmrHHbBINA 1 TUKCENbHBIN 1Ieiepsl. (2 yaca)



Pa3nen 3. DirectX (6 yacoB)

Tema 3. ®uxcupoBanublii koHBeiiep (fixedfunctionpipeline) u MrHoBeHHBIN
pexum (immediatemode). DirectX SDK. Coznanue npunoxkenus. Direct3D11

00bekT. (1 yac)

Tema 4. 'eometpus DirectX. BoiBoa reomerpun Ha 3xpan. Matemaruka B DirectX.

Pabora ¢ Mmarpuniamu Tpanchopmanuii. MUauumanuzamnus kamepsl. (1 gac)

Tema 5. DirectX. IlponenyprHas reHepammsi monenei. HacTpoiika MCTOYHHUKOB

ocBenieHus. 3arpyska Tekctyp. lleiinepsi. (1 yac)

Tema 6. DirectX. 3arpy3ka memeit. Mmnopt u sxcropt 3D moneneit. Pennep

crensl. (1 yac)

Tema 7. DirectX. Hleiinepsl. Beenenue B si3pik HLSL. ApxutekTypa npuiioxeHus
meraepa. (2 gac)

Pa3nea 4. Vulkan (8 yacoB)

Tema 8. Vulkan. Hactpoiika okpyxenusi. Vulkan API. Co3ganusi oxHa

npuinoxenus. Marerpauusa ¢ GLFW. (2 gaca)

Tema 9. Vulkan. Pacuupenus. [IpoBepka Hanuuus pacimuperuii. OniuoHanbHbIe
pacmpenus. Crnou Balujgauuu U npoBepok. IIpoBepka u BBIOOp (PU3MUECKHX

YCTPOUCTB. (2 uaca)

Tema 10. Vulkan. I'papuueckuii xouseiiep. KoMmuisiuus ¥ UCIONb30BaHUE

nieiinepoB. @uKcUpoBaHHbIE PYHKIMU U JIUCTUHT. Penaep cuensl. (1 vac)
Tema 11. Vulkan. bydepsr BepmuH, O0ydepsr xomanza, ¢peiimOydepsi, staging
oydep u O0ydep nnnexcos. (1 yac)

Tema 12. Vulkan. TekctypupoBaHue, KOOPAMHATHI TEKCTYpP, IECKPUIITOPHI,
HaJlO)KEHUE TEKCTyp. BcmomorartenbHble (yHKIMU, W3MEHEHHE (dopmMmara,

BpeMEHHOE n300pakeHune. (2 gaca)

2. CTPYKTYPA U COJEP) KAHUE TIPAKTUYECKOM YACTH KYPCA
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[IpakTuueckue paboThl MO KypCy MOTHOCTHIO OAEPKUBAIOT U COOTBETCTBYIOT

CTPYKType JEKIIMOHHOI'O MaTepuaia.

Pa3znen 1. BBegenne B nporpaMMHupoOBaHue ¢ MCIOJIb30BAHUEM COBPEMEHHBIX

rpagpuyeckux oudamorek (18 yacon)

Tema 1-2. OpenGL. YcranoBka, HacTpolika 3aBUCHMOCTEeH. Pemenne mpoOiem

COBMECTHUMOCTH. (2 yaca)
BpInonHUTh 3a1aHKE:

PeanuzoBath OTPHUCOBKY TPCYIOJIbHHUKa C HCIIOJIIB30BAHUCM HHCTPYMCHTOB

OpenGL u glut ¢ ucnosib30BaHKEM HIEHIAEPOB.

Tema 3-4. DirectX. YcraHoBka, HacTpoiikam 3aBucumocted. M3yyenue API. (4

yaca)
BrimomHuTE 3aganue:

Hcnonpiys 6ubamorexku DirectX na C++ peann3zoBaTh aHUMUPOBAHHOE JIBUYKEHUE
BEKTOpHOTO  oObekTa. HeoO0xoauMo  HMCMOIb30BaTh  MIMPOKHM  CHEKTP

BO3MOXHOCTENH MaTeMaTHYECKMNX BbIUnuciieHu DirectX.

Tema 5-6. DirectX. 3D moaenu. Ummiopt u skcniopt. (4 gaca)
BrimosHuTE 3agaHue:

Haiitn Mozenu pas3Hbix (OpMATOB M HAYYUTCS WX IKCIOPTUPOBATH O3 MOTEpH
KadyecTBa B clieHy. HeoOxoammo peann3oBaTh SKCIOPT MOJCNICH U3 3aJlaHHOU
TUpPEKTOpUd B CleHbl. Jlns kaxmoro (aitta goKHO OBITh  TEKCTOBOE
Metaonucanue (KoopauHatel, mTOBOPOT, MaciiTtad), KOTOpoe HEO0OXO0IUMO
MPUMEPUTH K MOJIETHU B clieHe. J[oJbKHO OBITh peaanu3oBaHo JJid Mojeiei ¢popmaTa

FBX, 3DS u OBJ.



Tema 7-10. Vulkan. YcranoBka u Hactpoiika oubnuotek. [Toakmouenne GLFW.

Hcnonb3oBanue paciuiupeHuit Ajig UMIopTa Mojieneit. (6 yaca)
BrlinonHuTh 3agaHue:

Hcnone3yss peanu3oBaHHbIE OHOJMOTEKH BBINOJHUTH HWMIOPT MOJENEH B
CO3JaHHOE€ OKHO NpwWiIoXKeHus. HamucaTe menaepsl, KOTOpbIE NPeoOpasyroT

HCXOJIHBIC TCKCTYPhI MOI[GJ'IGﬁ co3aaBas 3(1)(1)CKTI)I MHUT'aHUA pa3HbIMU OIBCTAMMU.

Tema 11-12. Vulkan. Ontumu3zamnuu. VMcnons3oBanue rpadguyeckoro KoHBewnepa.

[TocTosiHHBIE M BpEMEHHbIE PYHKIMU. (2 yaca)
BeltonHUTS 3a1aHKE:

Hcnone3yss mocrosHable  (fixed-function) wm  BcrmomoraTenbHble  (QyHKIHAN

BBITIIOJIHUTB paCTCPHU3aAlIUIO H306pa)KeHHﬁ Fpa(bI/ILIGCKOFO KOHBeﬁepa.

3. YYEBHO-METOIUYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBbHOM PABOTHI OB YUAIOIIIUXCS
VY4ebHo-MeToAnueCcKoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHhI
oOyuaromuxcs 1no gucuuiuinHe «lcnonap3oBaHUE COBPEMEHHBIX TIpapUuecKux
oubnuorexk B pa3paboTke mnpuioxkeHuid VR/AR» mnpenmnonaraercs, coriacHo
yueOHOMY IUlaHy B oObeme 90 wyacoB, B TOM uHcie, MOJ PYKOBOACTBOM
npenojasaresns (36 yacon).
CaMmocTtosiTenbHast paboTa CTYACHTOB pealu3yeTcs B BHUAEC CO3/aHUSA
KYPCOBBIX IIPOEKTOB Ha 33JJaHHYIO TEMATHKY.
Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOy4aroruxcs npejacTasieHo B [Ipunoxkennn 1 u BkitodaeT B ceOs:
- MmIaH-TpadUK BBITIOTHEHUS CAMOCTOSTEIbHONW PaOOThI MO AUCIMIUIMHE, B
TOM YHCIIe TPUMEPHBIE HOPMBI BPEMEHH Ha BBIMOJIHEHHE 1O KaKIOMY

3aJIaHUIO;



- TpeOOBaHMS K  MPEIACTaBICHUI0O W O(QOPMIIEHHIO  pe3yJbTaTOB
CaMOCTOATENbHON pabOThI;

- KPUTEpUU OLICHKHU BBINIOJHEHHUS CAMOCTOSITEIbHON PabOTHI.

4, KOHTPOJIb JOCTUKEHUS LEJIEV KYPCA

Ne | Konrponupyemsie Kopp! 1 aranst OneHouHble CpeacTBa
/1 pas3aensl / TeMbl dbopMUpOBaHUS TEKYIIHAN IIPOMEKYTOUHAs
JUCIUILTAHBI KOMIIETeHIINHA KOHTPOJIb aTTecTanus
3 Paznen 1 OIIK-3 | 3Haer [MpakTrueckas Oryer no
I1K-8

ceMe | Beenenne B paGora Ne3.1 IIpakTHyeckoit

CTp POrpaMMHUPOBAH
e C (TIP-5) pabote Ne3.1
HCIIOJIb30BaHUEM yMmeeT [TpakTudeckast Otuer no
COBPEMEHHbIX pabora Ne3.2 [TpakTr4ecKoi
rpaduYecKux [P-5 Sote Ne3.2

- o
OHOINOTEK; ( ) pabote LS.
Pazmen 2 BaJiceT [IpakTueckas OTueT 1O
OpenGL pa6orta Ne 3.3, I[IpakTHyecKoii
Pasnen 3 (ITP-5) Gote Ne 3.3
) - abore Ne 3.

DirectX P ’
Paznen 4
Vulkan

Tumnosbie KOHTPOJIBHBIC 3alaHN, MCTOAUYCCKUEC MAaTCPpUAJIbI, OITPCACIIATONINC

MpoLEeypbl OIICHUBAHUSA 3HAHWW, YMEHUHW W HABBIKOB M (WUJM) OIbITA

ACATCIIBHOCTHU, a TaKXXC KPUTCPHUHM M I10KA3aTCIIH, HCO6XOI[I/IMBI€ A1 OLOCHKHU

3HaHWM, YyMEHUH, HAaBBIKOB U XapaKTepU3ywIIHe dTanbl (HopMUpOBaHUS

KOMIIETCHIIWM B TIPOIIECCE  OCBOCHHMSI ~ 0Opa3oBaTENIbHOW  MPOTPaMMBI,

npeacrasieHsl B [Ipunoxenun 2.

5. CIIMCOK YUEBHOU JIUTEPATYPBHI U UHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYHEHME JUCHUIIVINHBI



1)

2)

3)

OcHoBHas JquTEpaTypa
(2/1eKmpoHHbLe U newamHvle U30aHUsL)
Kepuuran, b.B. f3bik nporpammupoBanus C [DaeKTpOHHBIM pecypc| :
yue0. / b.B. Kepuauran, JI.M. Puunu. — DnextpoH. gaH. — Mockaa : , 2016.
— 313 ¢. — Pexwum nocryma: https://e.lanbook.com/book/100543 — 3aru.

C DKpaHa.
Bonwsd, . OpenGL 4. A3bik melinepoB. Kuura penentoB [D1eKTpOHHBIHI
pecypc] — Dnexktpon. nan. — Mocksa : JIMK Ilpecc, 2015. — 368 c. —

Pexxum nocryna: https://e.lanbook.com/book/73071 — 3ari. ¢ skpaHa.

Cemnepc, I'. Vulkan. PykoBoacTBo pazpaboTunka [DneKTpOHHBIN pecypc] :
pyk. / I'. Cennepc ; niep. ¢ auri. A. B. bopeckoBa. — DJIeKTpOH. JlaH. —
MockBa : JMK IIpecc, 2017. — 394 c. — Pexum pocryna:
https://e.lanbook.com/book/105835 — 3ari. ¢ skpaHa.

JonoJHUTeIbHAS JIUTEPATypa

(newammuvle u 3/1eKMPOHHbBLE U3OAHUSL)

1) Tanne, K. ITosne3Hbie COBETHI IO pa3pabOTKE M OTIAAKE DJICKTPOHHBIX CXEM

2)

3)

[DnexTpoHHBIN pecypc] : ¢6. — DnekTpoH. aaH. — Mocksa : JIMK Ilpecc,
2001. — 208 c. — Pexum mocrtyma: https://e.lanbook.com/book/858 —

3ari. ¢ ’3KpaHa.

I'oponnssa, JI.B. Ilapagurmel nporpammMupoBanus [DIEKTPOHHBIA pecypc] :
y4e0. mocobre — DieKTpoH. g1aH. — Mocksa : , 2016. — 177 c. — Pexum

noctyna: https://e.lanbook.com/book/100356 — 3ari. ¢ skpaHa.

Bapdonomeera WM. WU., Ilununenko C. A. - CpaBHUTENbHBIA aHaAIU3

rpadguueckux OmOmorek OpenGL wm DirectX. MznmatenscTBo: Hayunsrii

BECTHUK BOPOHEKCKOr0 roCyIapCTBEHHOTI'O apXUTEKTYPHO-CTPOUTEIBHOTO

yuuBepcuteta. 2014 r. Boponex. 122-126 ¢


https://e.lanbook.com/book/100543
https://e.lanbook.com/book/73071
https://e.lanbook.com/book/105835
https://e.lanbook.com/book/858
https://e.lanbook.com/book/100356

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKANUOHHOH CeTH
«HHTEPHET

1) CcpUika Ha peno3UTOPHH ¢ IpuMepamMu padotel ¢ OpenGL:.

https://github.com/search?utf8=%E2%9C%93&q=0penGL &type=

2) Ccouika Ha API peanu3oBanHoe 1711 paboTthl ¢ Vulkan:

https://github.com/vulkan-go/vulkan

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U POrPaMMHOI0 o0ecreYeHnst
[Ipn ocymecTBieHUn 00pa30BaTENBHOIO MpoLecca M0 JUCHUIUIMHE
UCIIOJB3YyeTCsl 00Ilee NPOrpaMMHOE OOECIEUCHHE KOMIBIOTEPHBIX YUEOHBIX

KJIaCCOB U CIICHUAJIU3UPOBAHHOC CBO60,Z[HO pPacipoCTpaHaCcMoOcC I10.

6. METOANYECKHUE YKA3AHMUSA 110 OCBOEHUIO JUCIUITJIMHbI

1. PexoMeHaanuMu 10 NJAHHPOBAHHUI0O M OPraHU3alMH BpPeMEHH,
He00X0UMOr0 Il M3YUeHHs] TUCIUIITHHBL.

N3ydeHne TeopeTHuecKoro MaTepuasa 1o Jureparype — 1 4ac B HeJemo.

[TonroroBka K MPaKTUYECKOMY 3aHATHUIO U paOOTE B KOMITBIOTEPHOM KJIacce —
1 yac.

Torpa oOmme 3aTpaThl BpeMeHHM Ha ocBoeHue Kypca «Mcmonb3oBaHue
COBPEMEHHBIX TIpaduueckux OHOMMOTEK B pa3paboTke mnpuioxkeHuid VR/AR»
CTYAEHTAMH COCTABST OKOJIO 2 4YacOB B HEEIIIO.

2. Onucanue mNMOCIEA0BATEJNbHOCTH JACHCTBUN CTyAeHTA («CUeHApHi
U3y4YeHUsl JUCUMIIJIMHBDY).

[Tpu n3yyeHnn nucuuIunHbl «VIcronb30BaHne COBPEMEHHBIX TpadUyecKux
OoubmoTex B pazpadotke npwioxkenuit VR/AR» cremyer BHUMaATEIBLHO CIyIIATh U

KOHCIICKTHPOBATb MaTcpHall, u3JlaracMblii Ha AYJAUTOPHBIX 3aHATUAX. I[J'IH €ro
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https://github.com/search?utf8=%E2%9C%93&q=OpenGL&type=
https://github.com/vulkan-go/vulkan

IIOHUMAHUsl W  KA4ECTBEHHOI'O  YCBOCHMS  PEKOMEHIYETCA  Cleayroas
OCJIEAOBATEJILHOCTD JICHCTBUM:

1. Tlocme okxoHYaHUs Y4YEOHBIX 3aHATUNA JJS 3aKPEIUICHUs MaTepuana
IPOCMOTPETh W 00ayMaTh BBINOJHEHHBIE CErOJHS Ja0OpaTopHblE paldoTHI,
pa3o0path paccmoTpeHHbIe ipuMepsl (10-15 MuHyT).

2. Ilpu moAroToBKE K MPAKTUYECKOM paboTe CIEAYIOLIEro THS MOBTOPUTH
COJiepKaHuE MpeabIAyIIel MPAaKTUYECKON paboThl, MOAyMaTh O TOM, KaKas MOXET
ObITH cienytoias Tema (10-15 munyT).

3. B Teuenue Henmenu BBIOpaThb BpeMsl A pabOThl CO CIEUMAIbHOU
auteparypoi B Trello u niist 3aHsITHII Ha KoMIbIoTepe (1Mo 2 yaca).

4. Ilpu nMOArOTOBKE K MPaKTHIECKUM 3aHATHUIM CIIETYIOLIEro AHS HE0OX0IUMO
CHayaJla IPOYMUTATH OCHOBHBIE IIOHATUSA II0 TEME JIoMamHero 3aaanus. llpu
BBINIOJIHEHUU 33JjaHHsl HY)KHO CHayajia MOHAThb, YTO TpeOyeTcs B 3ajade, Kakoi
TEOPETUUYECKHUI MaTEpHUAIl HY>KHO HCIIOJIb30BaTh, HAMETUTH IIJIaH PEIICHUS 3a0a4H.
Ecnu aTo He gano pe3yiabTaTtoB, U Bel cienanu 3agauy «1mo o0pasiy» ayAuTOpPHON
3aJlay, WM U3 METOJUYECKOTO MOCOOMs, HY>KHO TMOCJI€ PEIICHHUsS TaKOW 3aJadu
o0ayMaTh XOJA pelIeHUus M MONpoOOBaTh PEIIUTh AHAJOTHYHYIO 3ajady
CaMOCTOSITEIBHO.

3. PekoMeHnaanmuu no padore ¢ JJMTEPATYPOIl.

Teopetnueckuil MmaTepuan Kypca CTaHOBHUTCS Oojiee MOHSITHBIM, KOT/A
JOTNOJIHUTENBHO K NPOCIYIIMBAHUIO JIEKIWW W3Y4arOTCs U KHUTH, U MHTEepHET-
pecypcbl. [lose3HO KUCIONIBb30BaTh HECKOJIBKO YUEOHMKOB, OJTHAKO JIETYe OCBOUTH
KypC, MPUAEPKUBASICh OJHOTO Y4eOHHMKAa M KOHCHIEKTa. PexomeHayercs, Kpome
«3ay4MBaHU) MaTepHualia, J00UThCS TOHUMAHUS U3y4aeMOil TeMbl AUCHUILIHHBI.
Kpome Toro, oueHb Mojie3HO MBICIIEHHO 3a/1aTh ceOe U MonpoOdoBaTh OTBETUTH Ha
CJIEAYIOIINE BOIIPOCHI: O YEM ITa IJIaBa, KAKUE HOBBIE MTOHATHS B HEW BBEICHBI.

4. CoBeThl 10 NOATOTOBKE K 3a4eTy.

JIOMOTHUTENBHO K  WM3YYEHUIO  KOHCHEKTOB  JIGKIUH  HE0OXOIUMO

IIOJIB30BATHCA yT—Ie6HI/IKaMI/I. Bwmecto «3ayUuBaHUs» MaTcpualia BaKHO I[O6I/ITI)C$I

11



MMOHMMAHUSI U3YYaeMbIX TEM NUCUUIUIMHBL. [IpH MOArOTOBKE K AK3aMEHY HYXKHO
OCBOUTH TEOPHIO: Pa300paTh ONMPEICICHHs BCEX MOHSATUN, pACCMOTPETh MPUMEPHI
M CaMOCTOSITENIbHO PEIINTh HECKOJIBKO THIIOBBIX 3aJa4 M3 KaxJaou Tembl. [Ipu
peleHnun 3a/lad Bcerja HeoOXOAUMO KOMMEHTHUPOBATh CBOU JICUCTBHUS U HE
3a0bIBaTh O COJIEPKATEIBHON HHTEPIPETAIUU.

5. Yka3zanusi o opranu3anuu padoTbl ¢ KOHTPOJIbHO-U3MEPHUTEIbHBIMH
MaTepuaJIaMu.

[Ipu moaroToBKE K MpaKkTUYECKOW paboTe HEOOXOAMMO CHadaia MPOYUTATh
TEOPUIO MO KaxJ0M TeMe. OTBedass Ha MOCTABJIEHHBINA BONPOC, MPEIBAPUTEIIHHO
CJIeyeT MOHSTh, 4TO TpeOyeTcss oT Bac B JaHHOM ciydae, KaKol TEOpEeTUUECKUN

MaTcpual Hy’>KHO MCITI0JIb30BaTh, HAMCTHUTDH O6IHHﬁ IJIaH pCIICHMA.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIUIIJINHBI
OOpazoBaTeNbHBIA TMPOIECC M0 JUCHUIUIMHE MPOBOJUTCA B JICKIIMOHHBIX H
KOMIIBIOTEPHBIX ~ ayAUTOPHUAX. MylbTUMEAUNHAS  JICKUIMOHHAA  ayJuTOpHUs
(MyJIBTUMEIUNHBIN TPOEKTOP, HACTEHHBIN JKpaH, JOKYMEHT-Kamepa) 0. Pycckui,
kamnyc [IBOY, kopmyc 20(D), aya. D738, D654/D752, D412/D542, D818, D741,
D945, D547, D548, D732;

KommbroTepusiii kiacc: (1ocka, 15 mepcoHaNbHBIX KOMIIBIOTEPOB) 0. Pycckui,
kamnyc JIB®Y, xopnyc 20(D), (D733, D734, D546, D549), ocHaieHHbIN
KOMITBIOTEpAMHU C oreparmoHHou cucteMoit MicrosoftWindows 10 (MuHUMABEHBIC
tpeboBanust: nporeccop IntelCore 15 7400 3.0 I'Tu, 8 I'b oneparuBHOM MmamsTH,
Busieokapta NvidiaGeForce GTX870, xectkuit quck 500I'b), npe3eHTallnOHHBIMU
(MyJIbTUMEIUUHBINA MPOEKTOP, HACTCHHBIN 3KpaH, JOKYMEHT-KaMepa) CUCTEMaMHu,
C MOJKIIOYEHHUEM K OOIIEKOpPIOpaTUBHOM KommbloTepHOU cetn [IBDY u cetn

HNuTepher.

[Tpunoxenue 1



MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
depepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 POQECCUOHATILHOTO 00pa30BaHUS

«/1laIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

IKOJIA ECTECTBEHHbBIX HAYK

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBbHON
PABOTBI OBYYAIOHINXCHA
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IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHON PadoThl MO IMCUMIINHE

Ne Jara/cpokn Bun IIpumepn | @opma KOHTPOJIA
BBINNOJIHCHUSA CaMOCTOATEJILHOM bI¢ HOPMBI
n/m padoThI BpeMeHH
Ha
BBIINNOJIHCH
ue
1 Henens 1,2,3 IToaroroBka K 6 JyacoB MpaKTUYECKas
PaKTUYECKON pabota Nel
pabote Nel
2 Henens 4,5 IToaroroska 4 yaca 3amura oTUeTa
oTYeTa Mo
IIPAKTUYECKOU
pabote Nel
3 Henens 5,6,7 [IoaroroBka k 6 yacoB MIPAKTUYECKast
IIPaKTUYECKON paborta Ne2
pabote No2
4 Henens 8,9 IIoaroroBka 4 gaca 3amumTa oTueTa
OTYeTa MO
MPAKTUYECKON
pabote Ne2
5 Henens 10,11,12 | IloaroToBka k 6 yacosB MpaKTUYeCKas
MPaKTUYECKON pabota Ne3
pabote Ne3
6 Henens 13,14 [Toaroroska 4 gaca 3ammra oTUeTa
OTYeTa MO
MIPAKTUYECKOU
pabote Ne3
7 Henensa 15-17 IToaroroska x 4 gaca MPAKTUYECKast
PaKTUYECKON paborta Ned
pabote No4
8 Henens 18 IToaroroBka 2 yaca 3aimura oTyeTa
OTYeTa Mo
MIPAKTUYECKOU
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pabote Ned

XapaKTepHCTI/IKa 3aIlaHHﬁ JJIA CaMOCTOAITEILHOM paﬁoTbl oﬁyqalomnxcn H

METOAUYECCKHUEC PEKOMECHAAIIMHA 110 UX BBLIIMOJIHECHHUIO

CamocTtosiTenbHass paboTa CTYJIEHTOB COCTOMT M3 TMOATOTOBKH K
MPaKTUYECKUM paboTaM B KOMITbIOTEPHOM KJjlacce, padoThl HaJl PEKOMEHI0BaHHOM
nutepatypoi. [Ipu moaAroToBke K MpakTUUECKUM 3aHATHSIM HEOOXOJIMMO CHaudalia
MPOYUTATh OCHOBHBIC MOHATUSA MO TeMe. [Ipu BBINOTHEHUM 3aJaHUS HYXKHO
CHayaJla MoHsATh, YTO TpeOyeTcs B 3ajiaue, Kakol TEOPETUUECKUN MaTepual Hy»KHO
MCIIOJIb30BaTh, HAMETUTH IUIAH PEIICHUS 3aJaud. PeKoMeHIyeTcs UCMOJb30BaTh
METOOUYECKUE YKa3aHUs U MaTepuaisl 1Mo Kypcy «Vcrnonb30BaHuE COBPEMEHHBIX
rpaduueckux OuOIMOTEK B paszpaborke mnpuiiokeHuit VR/AR», anekTpoHHBIE
nocobusi, uMewIuecss Ha cepepe LlIkonbl ecTecTBEHHBIX HayK, OUOIMOTEKE
JAB®Y u B cetu utepHeT. [Ipu MOATOTOBKE K A3K3aMEHY HY’KHO OCBOUTH TEOPHIO:
pazo0paTh OMpenesieHus] BCeX MOHATHH W METOIOB, PACCMOTPETh MPUMEPHI U
CaMOCTOSITEJIbHO PEIIUTh HECKOJBKO THUIOBBIX 3aJad M3 Kaxaou Tembl. [lpu
pelIeHUH 3a7a4d Bcerja HeOoOXOJAMMO KOMMEHTHPOBATh CBOM JEHCTBUS W HE

3a0bIBaTh O COJAEPIKATEIBHON UHTEPIIPETALUY.

TpedoBaHus Kk npeAcTaBIeHUI0 U 0POPMJICHUIO Pe3yJIbTATOB

CaMOCTOAATE/IbHOI PadOThI

Pe3ynbratom caMocTOsATENbHON pabOThI SIBISIOTCS OTYETHI 110 MPAKTUUYECKUM
paboram. B mponecce noAroToBKM OTYETOB K MPAKTUYECKUM pabOTaM y CTYI€HTOB
pa3BUBAIOTCSI  HABBIKM  COCTaBJCHHS  MHUCbMEHHOM  JOKYMEHTallud U
CUCTEMATU3ALNH UMEIUXCS 3HaHu|. [Ipy coCcTaBIEHMN OTYETOB PEKOMEHIYETCS

MPUJICPKUBATHCS CIEAYIONIEH CTPYKTYPHI.

® TUTYIBHBIN JIUCT;

e Omnucanue mpoOIeMbI;
15




I{enb BBIIOIHEHUS pabOTHI;

dopMyJIHpOBKa 3a4a4 sl JOCTHKEHUS LENH;
HedopmanbHas nocraHoBKa 3a1ay;

Onucanue anropuTMOB METOJIOB;

Crenu¢ukanys UCNoab3yeMbIX QYHKIUI U TUIIOB JIAHHBIX;
Pe3ynbraThl 3KCIIEPUMEHTOB;

M cxXoaHbIi TEKCT IPOTPAMMBI;

CKpHHILIOTHI ITOJTYYEHHBIX PE3YJIbTATOB;

OTtyeT 1o pe3ysbTaTaM TECTUPOBAHMS;

BriBoibI 110 pabote.

3aueTHas padota Nel mo mepBoit yacTu Kypca
(uatencus 1, Kypcosas pabora Nel)

CO3/IaHME  KOMIIBIOTEPHOM  WIPbI, OTHOCAIIEWCA K  JIOTUYECKUM
KOMITBIOTEPHBIM UTPaM, MTPOXOKICHUE YPOBHEHW U TAOMPUHTOB, C TIOIMYTHBIM
PELIEHUEM PA3IUYHBIX TOJIOBOJIOMOK;
CO3/laHi€ KOMIIBIOTEPHOU UTPHI B xaHpe Oartiep (ot anri. Battler, battle —
outBa, cpaxkeHue). bartnep — 310 Wrpa, TeMoOW KOTOPOM SBIAIOTCS OOW,
OJIHAKO WMIPOBOM MPOLECC HE BKIIOYAET HU CTPATErud, HU AKTHUBHOIO
JeUCTBHS. boM B TaKUX Cydasx sSIBJISIFOTCS CAMOUTPAnKOM;
CO3[IJaHHE KOMIIBIOTEpHOM urphl ‘“3meiika”. Maes urpel 3akitoydaercs B
CIEIYIOUIEM: WrPOK  YNpaBiseT JUIMHHBIM, TOHKHM  CYLIECTBOM,
HallOMHUHAIOIIMM 3MEI0, KOTOPOE IOJ3aeT MO IUIOCKOCTH, OTPaHUYECHHOU
YeThIpbMsI CTE€HaMH, coOupas eny (WiIdM Apyrue MpeaMeThl), uzderas
CTOJIKHOBEHHMS C COOCTBEHHBIM XBOCTOM U KpassMu UTPOBOTO moJisi. Kaxxawiii
pa3, Korga 3Mmesi CheAaeT KYyCOK IMHWIIKA, OHA CTAHOBUTCS MJIMHHEE, YTO
MOCTENEHHO YCJIOXKHAET urpy. Urpok ympasiseTr HanmpaBiICHUEM JIBUKEHUS
roJIOBbI 3MeH (4 HampaBlieHUs: BBEPX, BHU3, BIIEBO, BIPABO), a XBOCT 3MEH

JIBUKETCA cieoM. Mrpok HE MOKET OCTAaHOBUTH ABHKEHHUE 3MEH;
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4. co3maHue KOMITbIOTepHOM MoOWJIbHOW urpbl B xkaHpe «Timekiller». CBoe
Ha3BaHUE 5Ta PAa3HOBUIHOCTb MOOWIBHBIX pAa3BJICYCHUN NOIy4YHJIa OT
aHrauiickux cinoB time (Bpems) u kill (yOuts). B xauecTBe ceTTuHra urpsl
BBIOpAH yTroJIOK Jieca, C MPOTEKAIOIINM B HEM peKkoil. B kadecTBe nmepcoHaxa
BbIOpaH 000Ep, CIMOCOOHBIM MEpelBUraThCsl MO TUIBIBYIIUM OpeBHAM U
OpbIraTh ¢ OJAHOTO Ha Jpyroe. B kauecTBe MOOIIPHUTEIHHOTO OOBEKTA IS

HUI'POKa BI)I6paHa MYIJIBTAIIHAA 30JI0TaA 3BC34A.

3ayeTHas padota Ne 2 o BTOpOIi yacTu Kypca
(uatencus 2, Kypcosas padota Ne 2)

%

Tema pazpabotka urpst 2D

[Ipoexkrt 2D. [TarHamku

[Tpoext 2D. Ananor flappybird ¢ TemaTukoit JJ[BOY

[Ipoekt 2D. TeKCTOBBII KBECT

[IpoekTt 2D. Urpa Agar.io

[Tpoekt 2D. Kanpkynsitop

[TpoekT 2D. CrimsonLand

ITpoekT 2D. Runner

[TpoexT. Jlornueckuii TaOUPHUHT.

[Tpoext 2D. DudeJump c rematukoit J[BOY

— Ol 0| X | NN B W] DN]| =—

[Ipoekt 2D. MupoBble yacsl

11

[TpoexT 2D. [1naTdopmep. 2 ypOBHS C IOTUYECKHUMH I'OJIOBOJIOMKAMHU.
Anumanus 2D.

12

[Ipoext 2D. [Ipunoxxenue kypc BamoT. 3 BaroTel. KonBepTep

Kpurepuu oueHk# BbINOJHEHHS CAMOCTOATEIbHON PadoThI

OTtdyer 1O MNpakTHUYECKOW paboTe MOKEH MOJHOCTHIO YAOBIETBOPSThH

YCIOBUIO 3aJaud. B ciaydae HEKAYeCTBEHHO BBITIOJHEHHBIX OTYETOB (HE

COOTBETCTBYIOIIUX 3asBJICHHBIM TPEOOBAHUSIM) PE3YIBTHPYIOMUN OaT 32 paboTy
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MOKET ObITh CHMKEH. CTyIEHT AOJDKEH NpOAEMOHCTPUPOBATh OTYETIMBOE M
CcBOOO/IHOE BJIAJICHUE KOHLIETITYAJIbHO-TIOHATUHHBIM aIlllapaToM, HaAy4YHbIM SI3bIKOM
Y TEPMUHOJIOTHEH.

«3a4eT» BBICTABIAECTCA CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepHUall, IPaMOTHO
Y MO CYILIECTBY M3JIAracT €ro, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC, INPABUJIBHO IPUMEHSET TEOPETUYECKUE IIOJIOKEHHS IPU PEUICHUU
IPaKTUYECKUX BONPOCOB M 3a7ady, BIAJACET HEOOXOAUMBIMH HABBIKAMU U
IIPUEMaMU UX BBIIIOJIHEHMS, 4 TAK)KE BBIITOJIHWII BCE 3a/1aHMUSL.

«He3auer» BBICTABIAETCS CTYIEHTY, KOTOPBIM HE 3HAET OCHOBHOW 4YacTH
IIPOTPaMMHOI0 MaTepuana, He YCBOWJI €ro AETalel U JOIYyCKAaeT CYIIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJIBLIMMH 3aTPYJHEHUSIMHU BBINIOJHAET MPAKTUUECKUE
padoTHI.

3aueT Mo AUCUUIUIMHE MOXET ObITh BBICTABJIEHA IO pe3y/bTaTaM KYpPCOBBIX

paboT. Kputepuu o1ieHKH yKa3aHbl B IPUJIOKEHUH 2.
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[Tpunoxenue 2

MHWHHCTEPCTBO OBPA30BAHMA U HAYKU POCCHUIICKON ®EJEPALIMU
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE
BEICIIIETO TPO(eCCHOHAIBHOTO 00pa30BaHUS

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OHJ OHEHOYHBLIX CPEACTB
10 JUCUMIIUHE
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KoHTpoJb gocTHKEHHS 1eJ1eill Kypca

No | Kontponupyembie Koapl 1 sTamnst Ol1ieHOYHbIE CPEACTBA
n/n paszensl / TeMBI (dbopmupoBaHus TEKYIIUH IIPOMEKYTOUHAs
JVICTIATUTHHEI KOMIIETEHIIHH KOHTPOJTb aTTecTanus
3 Pasznen 1 OIIK-3 | 3Haer [IpakTuueckas OtueT o
K-8
cem | Beenenne pabota Ne3.1 [IpakTrueckoit
ecTp | MporpaMMHUpPOBaHU
e (TTP-5) pabote Ne3.1
UCTIOJIb30BaHUEM yMmeeT [IpakTruyeckas Ortuer 1o
COBPCMCHHbIX pabota Ne3.2 I[IpakTHuecKoi
rpaduyecKux [IP-5 Gore No3.2
- abote Ne3.
OHOIHOTEK; ( ) p
Paznen 2 BIIJICET [IpaxTueckas Oruer no
OpenGL pabora Ne 3.3, [IpakTrueckoi
Paznen 3
. I1P-5 abote Ne 3.3,
DirectX ( ) P
Paznen 4
Vulkan
HIkayna oueHuBaHus YPOBHA ¢POPMHPOBAHHOCTH KOMIIETEHIUI
Kon u Sransi GopMupoBanHs KpUTEpHUHU MoKa3areju 0as
¢dopmyaupoBka KOMIeTeHIHM bl
KOMIIeTeHIIUH
(OIIK-3) — 3HaHUe CrniocoOHOCTh K | 45-64
nepevyeHb
CIIOCOOHOCTh OCHOBHBIX 0CO3HAHHIOOCHO
OCHOBHBIX
pemarb COBPEMEHHBIX | BHBIX
COBPEMEHHBIX
npodeccuoHa b | 3HAeT rpadUvecKuX | COBPEMEHHBIX
rpadu4ecKux
HBIE 3a/1a4M Ha (moporos o6ubnuoTex rpaduuecKux
. 6ubmmorex (s
OCHOBE MCTOPUH | BIN (nns s3pIKa oubanorex (A
si3pika C#) B
u Guocopun YPOBEHB) A3paBoTKe C#)B si3bika C#) B
HOBOBBEJICHU, pasp . pa3zpaboTke pa3zpaboTke
MPUIIOKEHUN . .
MaTeMaTHYECKUX VR/AR NPUIIOKEHUH | TIPHIIOKEHHI
METOJIOB H ' VR/AR. VR/AR.
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MOJIEJIEN IS VYmenue CniocoOHOCTh K | 65-79
WCTIOJIh30BATh
yIpaBICHUS WCIOJB30BATh | MCIIOJIB30BAHHIO
COBpPEMECHHBIC
WHHOBAIMSIMH, COBPEMCHHBIC | COBPEMEHHBIX
rpadudeckue
KOMIIBIOTEPHBIX rpapuueckue | rpaduyecKux
9 O6ubIMoTeKU
TEXHOJIOTHI B OMOJINOTEKH OuOIHOTEK,
. | ymeer TeHEPUPOBATH
MHHOBAIMOHHON TeHEPUPOBATh | TEHEPUPOBAHHIO
(MPOJBUH | MICH TIPU .
chepe s UJieu Tipu ujael npu
YTBIN) pa3paboTke
. pa3paboTke pa3paboTke
VIPHITOMCHIH MPUITIOKEHU I MPUITOKEHU I
VR/AR Ha
VR/AR nHa VR/AR Ha
s3pike C# B
. s3pike C# B sa3bike C# B
cpexe Unity. . .
cpene Unity. cpene Unity.
Bnanenue CrniocobHOCTB 80-
HaBBIKAMU GopMupoBaTH 100
CIOCOOHOCTBIO
(dhopMUpOBaTh | BapHUAHTHI
¢dbopmupoBaTth
BapUaHTHI UCTIOJIb30BaHUS
BapHaHThI
UCTIOJIB30BaHU | COBPEMEHHBIX
WCTIOJIH30BAHUS
BJIaJIceT s rpapuUecKux
. | COBpEMEHHBIX
(BbICOKUI COBPEMEHHBIX | OMOIMOTEK MU
rpaduyecKkux
) rpaguvecKkux | pa3paboTke
OMOJIMOTEK MPHU .
A3pAGOTKE O6ubIMoTEK MPUIOKEHUN
pasp .| mpu VR/AR.
MPUIIOKCHUN A3paGOTKE
VR/AR. pasp y
NPUIOKCHU I
VR/AR.
OCHOBBI 3nanue ocHOB | CrIoCOOHOCTB 45-64
pa3paboTKu U pa3paboTKu U | pa3pabaTbIBaTh
WCTIOJB30BAHUS | MCIIOJB30BAaHM | M MCIIOJIB30BATh
MIPUIIOKEHU N S IPWJIOKEHUN | TIPHUIIOKEHUS
VR/AR ¢ VR/AR ¢ VR/AR ¢
NPUMEHEHHEM | IPUMEHEHUEM | IPUMEHEHHEM
(TITK-8) 3HaeT p p P
COBPEMEHHBIX COBPEMEHHBIX | COBPEMEHHBIX
CIOCOOHOCTBIO (moporos
. rpadu4ecKux rpapudeckux | rpaduyeckux
BBITIOJTHUTH BI
onoOmnorex g | OubIMoTeK OnOINOTEK I
aHaJIN3 YPOBEHB)
aHam3a JUTSL aHATTN3a aHanm3a
pe3yIbTaToB
HAVAHONO pe3yabTaToB pe3yabTaToB pe3yIbTaToB
Y1 IIPOEKTHOMN IIPOEKTHOMN MIPOEKTHOMN
HKCIIEPUMEHTA C
NESITETPHOCTH U | IEATENIbHOCTH | JACSATEIbHOCTH U
HCIOJIb30BaHUE
iy HAy4YHOTO U HAYYHOTO Hay4YHOT'O
HKCHEPUMEHTA. | SKCIIEPHMEHTA. | DIKCTIEPUMEHTA.
COOTBETCTBYIOII]
BBITIOJTHSATh Ymenue CnocoOHOCTB 65-79
WX METOJIOB U
aHamn3 BBITIOJTHATH BBIMTOJIHUTh
MHCTPYMEHTOB
pe3yabTaToB aHaIn3 aHaIu3
00paboTKu N
eer MIPOEKTHON pe3yabTaToB pe3yIbTaToB
zﬂ ompun | ACATENBHOCTH MIPOEKTHOU MIPOEKTHOM
21171) 1o pa3paboTKe | NeATENPHOCTH | JACATEIbHOCTH
yr MIPUIIOKESHU T o pa3paboTke | 1o pazpaboTke
VR/AR ¢ MPWIOKEHUH | IPUIIOKEHU N
ucrnons3oBanne | VR/AR ¢ VR/AR ¢
M COBPEMEHHBIX | MCIIOJIb30BAaHH | MCIIOJIb30BaHUE
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rpaduyecKkux eM M COBPEMEHHBIX
OMOJIMOTEK HA COBPEMEHHBIX | IpaUIECKUX
Oaze rpadpuueckux | OMOIMOTEK HA
COOTBETCTBYIOI | OOIMOTEK HA | Oas3e
UX METO/IOB U 0aze COOTBETCTBYIOII
WHCTPYMEHTOB | COOTBETCTBYIO | UX METOJIOB U
00paboTKH. IIMX METOJIOB | HHCTPYMECHTOB
u 00paboTKH.
WHCTPYMEHTOB
00paboTKwH.
crocobHocTeio | Brnagenue Cnocobnocts k| 80-
BBITIOJTHUTH aHATU30M BBITIOJTHEHUTIO 100
aHaJIn3 pe3yNbTaToB aHaim3a
pe3yIbTaTOB MIPOEKTHOI pe3yIbTaToB
MIPOEKTHOI NESTENIbHOCTH | IPOEKTHOM
NEeSATSIIEHOCTH 1o pa3paboTKe | AeSATEeIHLHOCTH
1o pa3paboTke | MPWIOKEHUH | 1o pazpaboTke
MPUIIOKECHAN VR/AR ¢ NPUIIOKESHU N
BIIAJIEET VR/AR ¢ ncnons3oBanu | VR/IAR ¢
(BBICOKWH | MCIIOJIB30BAHHE | €M UCIIOJIb30BaHUE
) M COBPEMEHHBIX | M
COBPEMEHHBIX rpaUYecKux | COBPEMEHHBIX
rpaguIecKux OMOIMOTEK Ha | rpadUIECKUX
O6uOIMOTEK Ha Oaze OouOIMOTEK Ha
Oaze COOTBETCTBYIO | Oaze
COOTBETCTBYIOII | IIMX METOJOB | COOTBETCTBYIOII]
UX METOJIOB U u UX METOJIOB U
WHCTPYMEHTOB | HHCTPYMEHTOB | HHCTPYMEHTOB
00paboTKH. 00paboTKH. 00paboTKH.
IIkaJjia u3mepenusi ypoBHs ¢popMHUPOBAHHOCTH KOMIIETEHIUI
Wroropsiii Oast 1-44 45-64 65-79 80-100
Onenka (mITrdaTbHas IIKaa) 2 3 4 5
YpoBeHb chopMHPOBAHHOCTH OTCYTCTBYET IIOPOTOBBIN IIPOJIBUHYTBIN BBICOKUI
KOMITETCHITHIA (6a30BBII) (KpeaTHBHBI)

MeToanveckue peKOMEHIAlMU, ONpee/sole NPoueaypPbl OLeHUBAHMS

PE3yabTaToB OCBOCHUAINCIHUIIIINHBI

OueHoYHbIE CPeACTBA ISl TEKYLIEN aTTeCTalluu

Kpurepuu onieHku KypcoBoi paboThI
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KprOBa}I pa60Ta OCHUBACTCA KOMaHIHO, T.€C. BCC YICHbBI KOMAHAHI,
pa6OTaBHIHe HaJl KYPCOBBIM IIPOCKTOM, ITIOJYYAIOT OJAMHAKOBBLIC OIICHKH I10 UTOI'aM
BBIITOJIHCHU A )41 3allluThI, OJHAaKoO nperogaBaTciib MOXCT IMPUMCHATD
AOIIOJIHUTCIIBHBIC IMOOIIPAOINC HWJIIH IHTpa(I)YIOHII/Ie 0asIbI HHIAUBUAYAJIBHO

KOKJIOMY YYACTHUKY.

q)OpMI/IpOBaHI/Ie OOCHKH B BUJIC CYMMBI BKJIa/Jla B IIPOLICHTAX

YEeThIPEX KOMIIOHEHT B PadoTy:

Bapuanr IIpoexr Penosuropuit [losicHuTenpHas 3amura
3amnMcKa
[TostHBI BapuaHT 55% 10% 15% 20%
be3 3anucku 60% 20% - 20%

Kpurtepuu paGoThl, BEITIOJHEHHOMN Ha “OTINYHO:

1. HccnenoBaHue BBIMOJHEHO CAMOCTOSITENBHO, HMEET HAYYHO-TIPAKTUUECKUIN
XapakTep, COACPIKUT DIIEMEHThI HOBU3HBI.

2. CryaeHT mokasaljl 3HaHHE TEOPETHUYECKOro MaTepuaia o pacCMaTpuBaeMon
npo0semMe, yMEHUE aHaTUu3UpOBaTh, ApTyMEHTUPOBATH CBOIO TOUYKY 3pPEHUS,
nenatb 0000IIEHNE U BBIBOJIBI.

3. Marepuan uznaraercs rpaMOTHO, JIOTUYHO, [TOCIEA0BATEIBHO.

4. OdopmiieHHE TTOSICHUTEIHHOM 3alMCKU OTBEYAECT TPEOOBAHUSIM HAUCAHUS
KypCOBOU pabOThI.

5. Bo BpeMs 3alMThl CTYIEHT MOKa3aJl YMEHUE KPaTKO, JOCTYIHO (SICHO)
NpEJACTaBUTh  PE3YJbTAaThl HCCIECIOBAaHMS, aJeKBAaTHO OTBETUTh Ha
MOCTaBJICHHBIE BOMPOCHI.

6. Pemosutopuii opopmieH mpaBwibHO. Bumna perynspHas akKTUBHOCTH I10

koMMuTaM. EcTb oopmiieHHas riaBHast CTpaHMIIA.
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7.

PaboTa BrImoIHEHA € YU4E€TOM BCCX TCXHUYCCKHUX Tp€6OBaHHﬁ K 3aJ1aHHUIO.

Kputepun paGoThl, BEIMOJHEHHON HA “XOPOIIO™:

1.

7.

HccnenoBanue BBIOJHEHO CAMOCTOSITENIbHO, UMEET HAayYHO-TIPAKTUYECKHI
XapakTep, COACPKUT JIEMEHTH HOBU3HBI.

CTyneHT mokasaji 3HaHHE TeOPETUUYECKOro MaTepralia 1o paccMaTpuBacMon
npoOieme, OJTHAKO YMEHUE aHaM3UPOBATh, apTyMEHTUPOBATh CBOIO TOYKY
3peHusl, 1enaTh 0000IEHNUS U BEIBOJIbI BBI3BIBAIOT Y HETO 3aTPYIHECHHUS.
Martepuan He Bcerjia u3naraercs JOruaHo, MOCIeA0BATEIbHO.

Nmerorcst He104eThl B 0hOpPMIIEHUN KypCOBOW pabOTBHI.

Bo BpeMmsi 3ammThl CTYyAEHT IMOKa3all YMEHUE KPaTKO, JOCTYIHO (SICHO)
MPEJICTAaBUTh PE3YNIbTAThl UCCIIEIOBAHMS, OJTHAKO 3aTPYIHUICS OTBEUaTh HA
NIOCTaBJIEHHBIE BOIPOCHI.

Peno3uropuii odopmiien npaBuibHO. KOMMUTBHI J€nanuch HEPETYISIPHO.
['maBHas ctpanuiia odpopmiieHa ciaadbo (KpaTko).

B pa60Te YYTCHBI HC BCC TCXHUYCCKHUC Tp€6OBaHI/IH K 3a1aHHIO.

Kpurepuu paboTsl, BEIIOJHEHHOHN Ha “yOBIETBOPUTEIBHO

1.

2.

HccnenoBanue HE COACPKUT AIEMEHTHI HOBU3HBI.

CTyneHT HE B TOJHOW MeEpe BIIAJEET TEOPETUYECKHM MATEPHAIIOM IIO0
paccMaTpuBaeMoi mpobiieMe, yMEHHE aHaJu3UpOBaTh, ApryMEHTHPOBATH
CBOIO TOYKY 3pEHHs], JeJlaTb O000OIIeHHe W BBIBOJABI BBI3BIBAIOT Y HETO
3aTpyIHCHHUSI.

Matepuai He Bcera u3jaraeTcs JOTUYHO, MOCIeI0BATEIBHO.

Nmerotcest HeoueThl B 0(hOpMIIEHUN KYPCOBOW PaOOTHI.

Bo BpeMs 3amuThl CTYACHT 3aTPYIHSCTCS B IPEACTABICHUH PE3YyJIbTaTOB
WCCJICIOBAHMSI M OTBETAX Ha MOCTABJICHHBIE BOTIPOCHI.

Perosuropuit  odpopmieH HenmpaBuibHO. KOMMHTOB TNpakTHYECKH HET.
['maBHas cTpanuiia He odopmMIIeHa.

B pabote ydTeHbI HE BCe TEXHHUECKHE TPEOOBAHUS K 3a/IaHUIO.

Kputepun BbicTaB/IeHUsI 3a4eTa
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OneHka «OTJIIMYHO» BBICTABISACTCA CTYACHTY, €CJIM OH IIYOOKO M NMPOYHO
YCBOWJI MPOTPaMMHBIA MaTepuai, HCUEpIbIBAIOLIE, MOCIEI0BATEIbHO, YETKO M
JOTHYECKH CTPOMHO €ro M3JIaraeT, yMEeT TECHO YBSI3bIBATh TEOPHIO C MPAKTHKOM,
CBOOOJTHO CTIpaBIISIETCA C 3aJlayaMu, BOMPOCAMHU U JAPYTUMH BUJAAMH MPUMEHEHHUS
3HAaHUW, MPUYEM HE 3aTPYAHSETCS C OTBETOM IPH BHUIOM3MEHEHUH 3a/IaHuH,
UCIIOJIB3yeT B OTBETE MaTepuall MOHOrpadMyecKOd JUTepaTyphbl, MNPaBUIBHO
O0OOCHOBBIBAET TMPHUHATOE pEUICHUE, BIAJIEET PA3HOCTOPOHHHUMHU HAaBBIKAMHU M
IpUEeMaMU BBITIOJIHEHUSI TPAKTUYECKUX 3a/ad, a TaKKe BBIMOJHUI BCE
nabopaTopHbIie pabOTHI.

OneHka «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIM OH TBEPIO 3HAET
MaTepuaj, TPaMOTHO M MO CYIIECTBY M3JIaraeT €ro, He JOIMyCKas CYIIECTBEHHBIX
HETOYHOCTE B OTBETE€ HAa BOIPOC, NPABWIBHO TPUMEHSET TEOPETUUECKHUE
MOJIOKEHUSI TP PEUICHUH MPAKTHYECKUX BOIPOCOB H  3ajad, BJajeeT
HEO0OXOIMMBIMUA HABBIKAMH W TIPUEMAMH UX BBIMOJIHEHUS, a TAKXKe BBITIOJHUI BCE
nabopaTopHbIie pabOTHI.

OrneHka «yIOBIIETBOPUTEIBHO» BBICTABISIETCS CTYIACHTY, €CIM OH HMEET
3HaHUS TOJBKO OCHOBHOI'O MaTepHuajia, HO HE YCBOWI €ro JeTajied, JOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBWIbHBIE (DOPMYITHMPOBKHU, HAPYIICHHUS JTOTHUECKON
NOCJIEIOBATEIbHOCTH B U3JIO)KEHUU MPOrPaMMHOIO MaTepHualla, HCIbIThIBAET
3aTPyAHEHUS MIPU BBHITIOJIHEHUH JTAO0OPATOPHBIX PadoT.

OrneHka «HEYAOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, KOTODPBIA He
3HaeT 3HAUYMTEIbHON YacCTH MPOrpaMMHOr0 MaTepuaia, J0IMyCKAaeT CylIeCTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C OOJIbIIMMHU 3aTPYAHEHUSIMU BBINOJIHSAET Ja0OpPATOpPHBIE
pabotel. Kak mpaBmiio, oleHKa «HEYTOBIECTBOPUTEIHLHO» CTAaBUTCS CTyJEHTaM,
KOTOpbIE HE MOTYT NPOAODKUTH 00ydeHHe Oe3 OTMOJHUTENbHBIX 3aHATHN IO

UCLMILINHE.
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