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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Lenpt0 AUCIUIUIMHBI SIBISIETCS (DOPMUPOBAHUE COBPEMEHHBIX TEOPETUUYCCKUX 3HAHUH,
MPUOOpPETEHUE YMEHUI U HABBIKOB, MIO3BOJISIONINX BIA/ICTh HA MMPAKTUKE OCHOBHBIMH IPHUEMaMHU
1 METOJIaMH TEXHOJIOTHH TPOrPaMMHUPOBAHMS KOMITBIOTEPHOH TpaduKy.

CopepxarenpbHOE HAIMOJHEHUE AWCIUILIMHBI OOYCIIOBICHO OOMIMMH 33JadyaMu B
MOATOTOBKE OakajaBpa.

Hay4Holi OCHOBOM Mg IIOCTPOCHUS IIPOrpamMMbl JAHHOM JUCLUIUIMHBIL SBIISIETCS
TEOPETHKO-TIParMaTUIECKUMA MOIX0/] B OOYICHHH.

1.2 3agaun AMCHUILIMHBI
OCHOBHBIMU 3a7JauaMU AUCLUILIINHBI SBIISIOTCA:
- V3ydenue MaTeMaTn4ecKiX OCHOB KOMIIBIOTEPHOH rpadukm;
- V3y4enus anropuTMHUYECKUX OCHOB KOMITBIOTEPHOU TpaduKy;
- PazpaboTka n mpuMeHEeHNEe COBPEMEHHBIX MAaTEMAaTUYECKHX METOJIOB U aJITOPUTMOB ISt
pemeHus 3a1a4 MOJCIMPOBAHUS M PEATM3alMid HOBBIX CHCTEM U OOBEKTOB KOMITBIOTEPHOM

rpaduKy.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl
Jucuumumza «OCHOBBI KOMIBIOTEPHOH TpaduKu» OTHOCUTCA K «O0s3aTeNbHAs 4acTh»
bnoka 1 «/luctumiunel (Moxynn)» y4eOHOTO IIaHa.

1.4 Ilepedyenb mIaHMPYyeMbIX Pe3yJIbTATOB O0OY4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX € IVIAHNPYEeMBbIMH Pe3y/JbTATAMHU OCBOCHHS 00pPa30BaTe/IbHOM POrpaMMbl

N3yyenne naHHOW y4eOHOW JMCHUIUIMHBI HAmpaBlIeHO Ha (GOPMUPOBAHUE Y
00y4aroIUXCsl CAEAYIOUUX KOMITETEHITHI:

YK-2

3HaTh

YmMmeThb

Baanern

OIIK-4

3HaThL

YMmerhb
Baanern
I1K-3

Crnoco0eH onpeaensiTh KPYyr 3aJa4 B paMKax MOCTABJIEHHOI LeJIM U BIOMPaTh
ONTHMAJIbHBIC CIMOCO0BI MX peIIeHHsl, UCXOAs M3 JCeHCTBYIOIIMX INPaBOBBIX
HOPM, HMEIOIIUXCH PeCypcoB M OTPAHMYEHU I
JlelicTByrOIME MPABOBBIE HOPMBI U OTPAHUUYEHUS, OKA3bIBAIOIINE PErYIUPYIOLIEe
BO3/ICHICTBUE HA IPOEKTHYIO AESITEIBbHOCTD;
Heo6xonumele [u1st ocy1ecTBiIeHUsS TPOGECCHOHATBHON AesITeTbHOCTH PaBOBbIE
HOPMBI.
Omnpenensats Kpyr 3aJad B paMKax H30paHHBIX BHJIOB MNpo(ecCHOHATbHOM
NeSITENIbHOCTH;
[TnanupoBaTh COOCTBEHHYIO AEATEIBHOCTh UCXOJIS U3 UMEIOLMXCS PECYPCOB;
®opmupoBaTh IIaH-TpapuK peaau3alyy IpoeKTa B EJIOM U IUIaH KOHTPOJIS €ro
BBITIOJTHEHUS.
HaBbikamu 1o nmyOiauM4HOMY MPEACTABIEHUIO PE3YJIbTaTOB PEHIEHUS] KOHKPETHON
3aJ1a4M NPOEKTa
Cnoco0en yuyacTBoBaThb B pa3padoTKe TEXHUYECKOW JOKYMEHTAIMU
NPOrPaMMHBIX NPOAYKTOB M KOMIUIEKCOB C HCII0JIbL30BAHMEM CTaHIApPTOB,
HOPM M TMpaBWJ, a TakKe B YIPAaBJIeHUMU TNPOEKTAMU CO3JAAHHUS
HH(OPMALMOHHBIX CHCTEM HA CTAAUAX JKM3HEHHOI0 LIUKJIA
[Tpunnune! coopa U aHanuza UHPOPMAIUH, CO3JaHHsI HHPOPMAIIMOHHBIX CUCTEM
Ha CTaJUAX )KU3HEHHOT'O IIUKJIa
Ocy1ecTBIATh yIpaBieHUue NPOeKTaMU HHPOPMAIIMOHHBIX CUCTEM
[IpakTHYecKHM OMBITOM aHAJIM3a U UHTEPIPETAUU HH(POPMAITMOHHBIX CUCTEM
Cnoco0eH nmpuo0peraTh M HMCHOJIb30BATh OPraHU3AIMOHHO-YIPABJIEHYECKHUE
HABBbIKH B KOHKPETHOM NPO(ecCHOHAJIBHOH M COLHUAIBLHON NeATeN1bHOCTH;



3HaTh

YMmeTh

Baapern

pa3padaTeiBaTh, peajqu30BBIBATH M YNPABJATH MPOLECCAMH KU3IHEHHOIO
HHMKJIA TPOrPAMMHBIX MPOAYKTOB

Teopernyeckue H NPAaKTHYECKUE OCHOBBI aHalM3a TPEOOBAHMHA W IPHEMbI
NPOCKTUPOBAHUSI  MPOrPAMMHOT0O  oOecredeHus, BKJIOYas  HPOTPaMMHOE
obecreueHre ¢ HHTEIUICKTYaIbHBIMH KOMIIOHEHTaMH
Ha MPAKTUKC NPUMCHATL TCOPCTUYCCKUC IIO0JIOKCHUA U MNpUEMbI aHaJIN3a
OpeIMETHOH 0o0JlacTH 3a/laud, TPOBOJHUTH HCCJICAOBAHUE JUIS  BBIBICHUS
cenn(pUIecKknx 0OCOOCHHOCTEN PeAMETHON 001acTH
[IpakTH4ecKuil OMBITOM pa3pabOTKU CIOKHOTO MPOrPaMMHOIO OOECIICUCHHUS IO
(YHKIMOHATIBHBIM M TEXHOJIOTHYECKUM TPeOOBaHUAM

2. CTpyKTYypa M coJepkaHue JUCHMILTUHBI

2.1 PacnpenesieHne TPY10EMKOCTH AUCHHUILIMHBI IO BUIaM padoT

Ob6mas TpyA0EMKOCTh IUCIUIUIMHBI COCTABISIET 2 3a4. €. (72 4acoB), X pacnpesesieHue
10 BUAaM paboT MPEACTaBICHO B TaOIHIIE

Cemectpsl
Buj y4eOHoii padoThI Beero (4acel)
4acoB
KonTakTHasi pabora, B TOM 4uncie: 36,2 | 36,2
AyauTOpHBbIE 3aHATHS (BCEro): 34 34
3aHATHSA JIEKIIUOHHOI'O THUIIA 16 16
JlabopaTopHbIe 3aHITHS 18 18
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSITHSI)
HNuas koHTaKTHas1 padora: 2,2 2,2
KonTtposns camocrositensHoi paboTsl (KCP) 2 2
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrositeibHas padoTa, B TOM 4HCJIE: 358 | 358
KonTpob:
[ToaroroBka K 3K3amMeHy
4ac. 72 72
B TOM 4HcJIe
O0mas Tpy10eMKOCTh KOHTAKTHAas 36,2 | 36,2
pabora
3a4. e/ 2 2

2.2 CTpyKTypa AMCUHUIIIMHBI
Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYTOEMKOCTHU IO pa3jesiaM JUCIUIINHBL.
Pasnensl (TeMbl) TUCHUIUIMHBI, U3yYaeMbIE B 5 CEMECTpE

KosmmyecTBo yacoB
Bueaynu
Ne HanmeHoBaHue pa3fesioB (TeM) AyaurtopHas pa6oTa TOpHast
Bcero
padora
J 3 JIP CPC
1. | BBeneHue B KOMIbIOTEPHYIO TpaduKy. 3 2 1
2. | Cpena pazpabotku Unity. MTHCTpyMeHTHI 4 9 9
pa3pabotku. HacTpoiika mpoekra.
3. | Kommonentsl GameObjects. Cucrema coObITHi 4 2 9
(EventSystem)




KosnuecTBO 4acoB

Bueaynn
Ne HaumeHoBaHue pa3jieioB (TeM) Beero AyauTtopHasi pa6oTa TOpHast
padora
J m3 JIP CPC
4. | Koopaunatel B GUI Unity3D. MupoBsie
KoopauHaThl. CUCTEMa KOOPIUHAT dKpaHa. 5 2 3
Cucrema koopauHat rpadudeckoro uurepdeiica.
5. | Agumanus. 4 2 2
6. | HacTpoiika moBepXHOCTH. 3 1 2
7. | Kamepa u urpoBasi 00J1aCTb. 3 1 2
8. | Cxpunr-daiin cueHapus Urpbl. 4 2 2
9. | Jlamgmadr. 4 2 2

HNTOI'O no pa3genam JMCHHILJIMHBI 34 16 18

Kontpousb camocrostensHOM pabotsl (KCP) 2

ITpomexxyrounas arrecramus (MKP) 0,2

[ToaroToBka K TEKyIIEMY KOHTPOJIIO

O61masi Tpy10€eMKOCThb 10 TUCHHUIIJIMHE 12

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
2.3.1 3anATHA JEKUMOHHOTO THIIA
®opma
Ne HaunmeHnoBaHnue pa3jeiia (Tembl) Copep:xanue pa3jesa (TeMbl) TeKylero
KOHTPOJIsI

1. | Beeaenue B AnnaparHas 0aza MalIMHHOMN rpaduku, | P3, T

KOMITBIOTEPHYIO TpaduKy IPOTPaMMHBIE CPEJCTBA KOMIBIOTEPHOU TpaduKu.
I'padmyeckue BO3MOXKHOCTH SI3BIKOB  BBICOKOTO
ypoBHs. ['padpuueckue pemakropsl. ['paduueckue
A3bIKU. ['paduueckne OGUOINOTEKH.

2. | Cpena pazpabotku Unity. OcHOBHBIE ITYHKTBI MEHIO: UEPAPXHUs, TPOCMOTP P3, T
HNHCTpyMEHTHI pa3pabOTKH. | CIIEHBI M UTPHI, aHUMAIIUs, HUHCTIEKTOP, MPOEKT,

Hactpoiika npoekra. AKTHUBBI.

3. | Kommonentst GameObjects. | Kommonentot  Transform, Renderer, Collider, | P3, T
Cucrema coObITHI Phisics, Effects. Ynpasienue u opranu3aius cBs3u
(EventSystem) MEXY MOJYJISIMH KOMIIOHEHTA.

4. | Koopaunats! B GUI MupoBbie  koopauHatel. Cucrema koopauHat | P3, T
Unity3D. rpaduyeckoro unrepdeiica.

5. | Auumanms. Hactpoiika 3D anumanuu. P3, T

6. | HacTpoiika MOBEpXHOCTH. Odopmirenne snementa Ground. P3, T

7. | Kamepa u urposas obnacts. | Hactpoiika kamepsl u UTpOBOii 001acTH. P3, T

koMnoHeHT Transform.

8. | Cxpunr-daiin cuenapus Cxpunt-aiin i GpyHKIHOHATA TPH P3, T
UTPBI. CTOJIKHOBEHHUH C TUIOCKOCTBIO, pa3pylIeHHE.

[Tepemenienre UTPOBOro 0OBEKTA 32 yKa3aTeiaeM
MBIIITH.
9. | UrpoBoe mento. Cuérunk Coznanue urposoro MeHt. Co3ganue c4€TunKa P3, T

OYKOB.

OYKOB.

2.3.2 3aHATHS CEMHHAPCKOT0 THIA — He MPeAyCMOTPEHbI




2.3.3 JlabopaTOpHbIe 3aHATHSA

Ne HaumenoBanmue pasaesna (TemMbl) HaunmenoBaHue 1a00paTopHbIX padoT T:zll)cgfll)nMeio
KOHTPOJIs1
1. | Cpena pazpabotku Unity. N3yunTh HHCTPYMEHTHI pa3paboTku. Hactpouts P3, T
HNucTpyMeHTBI pa3pabOTKH. | IPOEKT.
Hactpoiika npoekra.
2. | Kommonents GameObjects. | M3yunts komnoreHTsl GameObjects. Co3aaTh P3, T
Cucrema coObITHIT KOMITOHEHT «TaJaloIIuil Kyo».
(EventSystem)
3. | Koopmaunatst 8 GUI N3yunTh MUpPOBBIE KOOPAUHATBI U CUCTEMY P3, T
Unity3D. KOOPJIMHAT YKpaHa.
4. | AHumarusi. Coznanue u HacTpoiika 3D aHuMaIuu. P3, T
5. | HacTpoiika moBEpXHOCTH. Busyansnoe opopmiecnaue snmementa Ground. P3, T
6. | Kamepa u urpoBas obmacts. | Hactpoiika kamepsl 1 UTPOBON 00JIACTH. P3, T
Kommonent Transform.
7. | Ckpunr-daiin cueHapus Paspaborka Ha C# ckpunt-¢aiino st peakuua Ha | P3, T
UTPBL. CTOJIKHOBEHUS, pa3pyIlIeHUs, IepEMEIICHHUS.
[TepemerieHne UrpoBoro o0ObEKTA 3a yKa3zaTelieM
MBIIIIH.
8. | UrpoBoe meH0. CuéTunk Coznanue urpooro meHto. Co3znanue c4ETInmKa P3, T

OYKOB.

OYKOB.

2.3.4 KypcoBble paGoThl — He NMPeayCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUus I CaMOCTOATEeIbHOH PadoThl
00y4YarOIIKUXCS 10 JUCHHUILIMHE (MOLYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTUIUHBI
Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

1 |Uzyuenue Metoauyeckue yka3aHUs O OpraHU3allid CaMOCTOSITEIbHOM
TEOPETUYECKOTO paboThI CTYJIEHTOB, YTBEPKICHHbBIE kadenpoit

MaTtepuaa MH(OPMALIMOHHBIX TeXHOJI0rui, npotokosa Nel ot 30.08.2019
2  |Pewenue 3agau Metoaudeckue yka3zaHUs IO OpraHU3alid CaMOCTOSITEIBHOM
paboThI CTYyJICHTOB, YTBEPKICHHBIC kadenpoit

MH(pOPMAMOHHBIX TeXHOJI0rui, mpotokoa Nel ot 30.08.2019

B q)opMax, AZIalITUPOBAHHBIX K OTPAHUYCHUAM UX 3JO0POBbA U BOCIIPUATUA I/IHCI)OpMaI_II/II/IZ

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYaroIIUXCs U3
YHUCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) nmpenocTaBistorcs

JInst AL ¢ HapyIIEHUSIMU 3PEHUS:
— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.
JList jnL ¢ HapyILIEHUAMHU CIIyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.
Jljig U1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayaunodaiina.




JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBUM ¢ TpeboBanusamu OI'OC B mporpamma AUCIUIUIMHBI MPEAYyCMAaTPUBACT
UCTOJIb30BaHUE B Y4YeOHOM IIpoIiecce CIEAYIomMX o00pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JEKIUHA C HCHOJB30BAHUEM MYJIbTUMEIUIHBIX TEXHOJIOTUH; METOJ MallbX Ipymnm, pa3oop
NPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Ipu 00yyeHNH UCTIONIB3YIOTCA CIeIyIOIIe 00pa30BaTEIbHBIC TEXHOIOTUU:

— TexHonoruss KOMMYHUKATHBHOTO OOyuYeHUSI — HampaBlieHa Ha (QopMHupoBaHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpasi sBJsETCS 0a30BOW, HEOOXOMMOM AJist
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— TexHonorus pa3zHOypoBHEBOTO (Iu(DPEpPEHIIMPOBAHHOTO) OOyYEeHHs] — TMpeAroiaracTt
OCYILIECTBIICHHE TO3HABATEIILHOW JEATENILHOCTH CTYACHTOB C YY€TOM MX WHAWBHUIYaIbHBIX
CIIOCOOHOCTEM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPUYECKUI
noreHuuan. Co3JlaHue M HCIOJIb30BAHUE JUArHOCTMUYECKHUX TECTOB SIBISIETCS HEOThEMJIIEMOMN
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOIO OOy4eHUS — IpelycMaTpuBaeT JelieHHE COJepiKaHus
JUCLIUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesbl (MOAYJIN ), UHTETPUPOBAaHHBIE B OOIIMI KypC.
— MHWudopmannonHo-koMmyHukanuonnsie texuonorun (MKT) - pacmmpsiror pamku

00pa30BaTeNbHOTO MpOIlecca, MOBBIIIAsS €ro MPAaKTHUYECKYI0 HaNpaBlIE€HHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITEILHOW pabOThl yYalIUXCS W IOBBIMICHUIO ITO3HABATEIIBLHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHonOorust HCHOJb30BAHUS KOMIBIOTEPHBIX NPOrpaMM — IM03BOJseT 3((HEKTUBHO
JIOTIOJTHUTD IIPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TeXHONOTMM — MPEAOCTABISIIOT IIMPOKHME BO3MOXKHOCTH ISl I[TOMCKaA

uHpopMaLny, pa3paboTKU HayYHbIX IPOEKTOB, BEICHHs HAyYHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyUeHHs — IOMOTaeT pPEealn30BbIBATH JMYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJ, YYHMTBhIBas MHIUBHIyaJbHblE OCOOEHHOCTM M MOTPeOHOCTH
yYalXcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA HAa MOJEIMPOBAHHUE COLIMAIBLHOTO
B3aMMOJCMCTBHS YYallUXCSl C LEJIbI0 PEUICHMs 3aJadd, KOTOpas OIpelNessieTcs B paMKax
npohecCuOHANBbHOM MOATOTOBKH, BBIIEISSA Ty WM UHYIO IPEIMETHYIO 00J1aCTh.

— Texnonoruss oOydeHuss B COTPYIHUYECTBE — peaiu3yeT HACH0 B3aUMHOI0 OOyuyeHus,
OCYLIECTBIISASI KAaK WHAMBUAYAJIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEIICHUE
y4eOHBIX 3a]a4.

— MHrpoBas TexHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKM PACCMOTPEHHUS psa BO3MOKHBIX
CHoco0OB pelleHus MpoOsieM, aKTUBU3UPYS MBIIUIEHUE CTYJCHTOB U PAcKpbIBasi JTMYHOCTHBIN
MOTEHLIMAT KaX/I0T0 yJallerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCUTHCS K HH(POPMALUHU, YMEHUIO
oTOMpath HH(OPMALINIO IS pEIICHUS TOCTABIEHHOM 3a/1a4H.

KommiekcHoe HMCrosib30BaHUE B y4eOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEJUIEKTYaJlbHYI0 aKTUBHOCTh, Pa3BHBAIOT I103HaBaTEJIbHBIE
IPOIIECChl, CIMOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
Oy Iyl CTICIIMAIHACT.

OcHOBHbBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEOSI:

— pabora B MaJIbIX Tpymnax (KOMaH/e) - COBMECTHasl AEATEIbHOCTb CTY/IE€HTOB B TPYIIIIE MO
PYKOBOJICTBOM JIWJIEPa, HAIIpaBJIEHHAs Ha pelIeHre o0iei 3ajaun myTéM TBOPUECKOTO CII0KEHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHIbl C JICJIEHHEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;



— TMPOEKTHAsI TEXHOJIOTHS - HHAWBHyallbHAS WU KOJUIEKTUBHASI AESITEILHOCTh 110 0TOODY,
pacnpeieNeHrI0 U CUCTeMaTU3allui MaTepralia Mo ONpeAeICHHOW TeMe, B pe3yJibTare KOTOpOn
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTYallul - aHallu3 pealibHbIX MPOOJIEMHBIX CUTYyalud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 0OJacTH MPO(EecCHOHANTBHON NEATEIHOCTH, M TOMCK BapUaHTOB
JTYYIINX PELICHUH;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl JEATEIbHOCTD, HAIIPaBJIEHHAs Ha
pa3BUTHE Y CTYACHTOB pa3yMHOr0, pe(hJIeKCHBHOTO MBIILICHUS, CTIOCOOHOTO BBIIBUHYTH HOBBIC
UJeu U YBUIETh HOBbIE BOZMOYKHOCTH.

[Togxon pa3bopa KOHKPETHBIX 3aJlad W CUTyallud IIUPOKO MCHOJB3YETCS Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HCCICAOBAHHHU H
peIIeHNH KaXK]10i KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3z00pa U OLEHKH 11eJI0M COBOKYITHOCTU KOHKPETHBIX CUTYaIIUM.

KOJIU4eCTBO
Hcnosb3yemble HHTEPAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3anarus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
[IpakTrueckue 3aHATUA B pexumMax
5 JI, JIP B3aMMOJCICTBUS «IIPENOJaBaTellb — CTYIEHT» U 6
«CTYJIEHT — CTYJAEHT»
Hroro 6

Tembl, 3aaHusi U BOMPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHbl CHOPMUPOBATH
HAaBBIKHU IIOHCKa HHq)OpMaIIHH, YMCHUA CAMOCTOATCIBHO PpaCllupiATbh H YFJIY6JI$ITI) 3HaHU,
TIOJTYYCHHBIC B XOJI€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxo pa3bopa KOHKPETHBIX CUTYAIUN IMTUPOKO UCIIOJIB3YETCS KaK MPETNoaBaTesIeM, TakK
U CTyJIeHTaMH{ IIPU MPOBEICHUH aHAJIN3a Pe3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3O0POBbA MPEAYCMOTPEHA OpraHu3anuid
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

Jns muu ¢ HapyIeHUs MU 3pEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JList AL ¢ HapyIIEHUSIMU OITOPHO-JIBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBBSI IIPEIYCMOTpPEHA OpraHMU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH TTOYTHI.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

4, OHeHO‘IHbIe H METOAUIECCKUE MaTEPHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS  TeKYUIEr0o KOHTPOJIS  YCNEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlluN

OreHOuHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUH 00ydYaroIuXcsi, OCBOMBIIMX MPOrpaMMy y4eOHOM JucHMIIUHBI «OCHOBBI
KOMITbIOTEPHOM rpaduKm».



O1eHOYHBIE CPEJCTBA BKIIFOYACT KOHTPOJIbHBIC MAaTEPHAIIBI IS MMPOBEACHUS TEKYIIero
KOHTPOJIsI B ()OpMe TECTOBBIX 33JJaHU U MPOMEKYTOUHOH aTTecTalMu B (hOpME BOIPOCOB H
3aJJaHU K 3a4eTy.

OneHouHbIC CpeACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU

3JI0POBbSI BEIOUPAIOTCS C YIETOM MX WHAWBUAYAIBHBIX IICUXO(DU3NISCKUX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH MHBATIUIAM | JIMIIaM C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
NPEOCTABIISETCS TOTIOJHUTEILHOE BpEMS JIJIsl IOJATOTOBKU OTBETA HA SK3aMEHE;

— MIPU MPOBEICHUU MPOIICYPhI OLICHUBAHKSI PE3yJIbTATOB 00YyYCHUS MHBAIHIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEIyCMATPUBACTCSI UCIIOIB30BaHUE TEXHHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMUA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JIJIsl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3JI0OPOBbSI
U UWHBAJIWIOB IIpOLEAypa OICHUBAHUS PE3yIbTaTOB OOYYECHHUS 1O JUCIHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yJIbTATOB OOYYCHUS WHBAIUAOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbsI 10 JUCHHUIUIMHE (MOJIYJIIO) TPEAyCMaTPUBACT IPEIOCTABICHHE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JIIst 11 ¢ HAapYIICHHUSIME 3PCHUS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM (opme,

— B hopMe JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

CprKTypa OLHECHOYHBIX CPEACTB AJIA TEKyHleﬁ Hu l'[pOMC)KyTO‘IHOﬁ aTreCTalumn

Kon HaumenoBanne
Ne | Kontponupyemble pasielisl (TEMBI) | KOHTPOJIUPYEMO OIIEHOYHOTO CPEJICTBA
/1 JMCUUIIIHHBL® KOMIIETEHIMH . IpomexxyTouHas
(v ee gacTH) Texymuii coutpo, aTTeCTalNs
1 | Komnonentot GameObjects. | YK-2 T, P3. 3apaum 1-10. | T. 3amaum 11-15.
Cucrema coObITHIA OIIK-4
(EventSystem) I1K-3
2 Koopmiatst 5 GUI VK-2 T, P3. 3amauu 1-8. T. 3amaun 9-10.
Unity3D. OTK-4
I1K-3
3 VK-2 T, P3. 3amaun 1-8. T. 3amgaun 9-10.
AHnManus. OIIK-4
I1K-3
4 HaCTpOI\/'IKa MTOBEPXHOCTH. VK-2 T, P3. 3agauu 1-8. T. 3agaun 9-10.
OIIK-4
I1K-3
5 KaMepa U UTpOBast 00JIaCTh. VK-2 T, P3. 3amauu 1-8. T. 3amaun 9-10.
OIIK-4
I1K-3
6 CKpHHT'q)aﬁH cCUEeHapus VK-2 T, P3. 3agauu 1-8. T. 3agauu 9-10.
WTPBL. OIIK-4
I1K-3




Kox Haumenosanue

Ne | KonTponupyemsle pa3aensl (TEMBI) | KOHTPOIUPYEMOU OLICHOYHOI'O CPEJCTBA
n/n JUCIUTUTHHBI* KOMITETEHIINN . [MpomexyTouHas
Texymmit KOHTpOJIB
(uu ee yacTH) aTTecTalus
7 | UrpoBoe MeHi0. CuéTumk VK-2 T, P3. 3anauu 1-8. T. 3agaun 9-10.
OYKOB. OIIK-4
I1K-3

HOK333Te.]'ll/l, KPUTEPUH U LIKAJIA OECHKHU C(l)OpMHpOBaHHbIX KOMIIeTeHIInii

CootBercTBe IOPOrOBOMY VPOBHK) OCBOCHMS KOMIETEHLUH IJIAHUPYEMBIM
pe3yibTaTaM 00y4YeHUs M KPUTEPHSIM UX OLCHUBAHU (OLICHKA: YAOBJIETBOPHUTEIbHO /3aYTEHO):
YK-2 Crnoco0eH onpeaensiTh KPyr 3aJa4 B paMKax IOCTABJEHHOI LeJIM U BBIOMPATh
ONTHMAJIbHbIE CIIOCO0BI HMX pelleHusl, UCX0As M3 JAeHCTBYIOUIUX NPaBOBbIX
HOPM, HMEIOIIUXCH PeCypcoB M OTPaHMYCHU I
3HaTh OCHOBBI AITOPUTMHU3ALMHU U IPOrPaMMHUPOBAHUS CKpUNT-(aiiaoB Ha s3bike CH#.
[TpyHIUOBI OCTPOEHUSI U BHJII APXUTEKTYPhl KOMIBIOTEPHOTO MPOrPaMMHOI0
oOecriedeHrsi, BO3MOXXHOCTH OpraHu3amud  SPQPEKTUBHOTO  TpaduyuecKoro
OTOOpaKCHHMS.
Crannmaptel oopMIIEHUS KOJA JJISl MCIIOJIB3YEMBIX SI3BIKOB IPOTPAMMHUPOBAHHS
C++, C#.
YMmerb [IpuMeHsITh METO/IbI U CPEJICTBA IPOEKTUPOBAHUS KOMIIBIOTEPHOTI'O IPOIPAMMHOTO
obecrieyeHus, CTPYKTYp JaHHbIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(heicoB I
CO3JIaHMsI ¥ UCTIOIb30BAHUS IPaUIECKOT0 NPEACTABICHHUS MOTy9aeMbIX PEIICHUH.
Baaners  IIpoekTHpoBaHMEM MPOrpaMMHBIX Ipapuueckux HHTEpQeicoB.
[IpoexTrpoBaHUEM CTPYKTYP AAHHBIX JJIsl XpaHEHHS IpadUIeCKUX IPUMUTHBOB.
Pa3zpa®oTkolf TEXHHYECKOH [OKYMEHTAllUd Ha KOMIIBIOTEPHOE IPOrpaMMHOE
o0ecleyeHne ¢ UCIO0Ib30BAHNEM CYILECTBYIOIUX CTAHIAPTOB.
OIIK-4 CnocobeH y4yacTBOBaTh B pa3padoTKe TeXHHYECKOH JAOKYMEHTaluu
NPOrpaMMHBIX NPOAYKTOB M KOMIUIEKCOB € HCII0JIb30BAHMEM CTaHIApPTOB,
HOPM M TMpPaBWJI, A TaKkKe B YIPABJICHMH TNPOCKTAMH CO3JaHHSA
HH(OPMALMOHHBIX CHCTEM HA CTAJAUSAX )KM3HEHHOI0 IIUKJIA
3HaTh [IpyHIMIBI TOCTPOEHMSI M BUIBI APXUTEKTYPbl KOMIIBIOTEPHOIO IPOrPaMMHOIO
o0OecriedyeHns, BO3MOXHOCTU oOpraHuzauuud 3((eKTUBHOro  rpaduvecKoro
O0TOOpaKEeHHUSI.
Crangaptel oopmiieHUsT KOAA JUIsl MCHOJIb3YEMbIX SI3bIKOB MPOrPaMMUPOBAHMS
C++, C#.
Tunosble perieHus, OMOIMOTEKH MPOTPAMMHBIX MOJAYJEH, IIa0JIOHBI, KJIACChI
O0BEKTOB, HCIOJIb3yeMble MpH pa3pabOoTKe KOMIBIOTEPHOIO IMPOrpaMMHOTO
oOecrniedeHus i co3qaHusl rpauuecKux IPUMUTHBOB.
YMmerb Hcnonp30BaTh CyNIECTBYIOIINE TUIOBBIE PEIICHHUS U IIA0JIOHBI POEKTUPOBAHUS
KOMITBIOTEPHOTO MTPOrPaMMHOT0 0OecTIeueHusl.
IIpuMeHSITh METOMIBI U CPEJICTBA IPOEKTUPOBAHUS KOMIIBIOTEPHOTI'O IPOIPAMMHOTO
o0ecrnieueHuns, CTPYKTyp JaHHBIX, 0a3 JaHHBIX, IPOrPaMMHBIX MUHTEpQECcoB AJs
CO3JIaHMsI ¥ UCTIOJIb30BaHUS IpaMueCcKOro NpeACTaBICHUS TOTy4aeMbIX PEIICHUH.
Banapers IlpoexTupoBanueM 6a3 TaHHBIX AJI XpaHEHUS TpapUuecKuX IPUMUTHBOB.
[IpoexTrpoBaHKUe NPOrpaMMHBIX rpaudeckux HHTEpPEncoB.
[IpoekTupoBaHue CTPYKTYp JaHHBIX JJIs1 XpaHEHHsI rpapUuecKuX MPUMUTHBOB.
CpenctBamu  pa3pabOTKH,  HM3MEHEHHE  apXMUTEKTYyphl  KOMIIbIOTEPHOTO
MIPOrpaMMHOTO 00ecleYeHUs] U €€ COTIACOBAaHUE C CHCTEMHBIM aHAJIUTUKOM M
apXUTEKTOPOM MPOrpaMMHOTO obOecneueHus JUisl MOoJyuyeHHs rpadudeckoit
MHTEPIPETAIMH [T0JTy4aeMbIX PEeLICHUH.




IK-3 Cnoco0en npuodperaTh M HCHOJb30BATH OPraHU3AIMOHHO-YIPABJIEHYECKHUE

HABBbIKH B KOHKPETHOM NPO(ecCHOHAJIBHOW M COLHUAIBLHON NeATeN1bHOCTH;
paspadaTpiBaTh, pPeaqu30BbIBATL H YINPABJATH IPOLECCAMH KU3HEHHOI'O
IMKJIA IPOrPaAMMHBIX NIPOAYKTOB

3HaTh TeOpeTI/I‘leCKI/Ie U IIPAKTHYCCKHUEC OCHOBBI aHalIMW3a Tpe6OBaHI/II71 U IIPUCMBI

IIPOEKTUPOBAHMSI ~ NPOrPaMMHOIO  OOecleueHusi, BKJIOYas  IPOrpPaMMHOE
o0ecreyeHre ¢ NHTEeJUIEKTYaJIbHbIMU KOMIIOHEHTaMH

YMmerb Ha npaxkTuke NpUMEHATH TEOPETUYECKHE IIOJIOKEHMsT M I[PUEMBbl aHAJIN3a

OpeAMETHOM 001acTH 3aja4yd, TNPOBOIUTH HCCIECJOBAHHE /ISl  BBIIBICHHS
crnenn(puIecKux 0COOCHHOCTEH PeAMETHON 00IacTH

BJIaIleTb HpaKTI/I‘lCCKI/IM OIIBITOM pa3pa60TKH CJIOKHOT'O ITPOTpaMMHOI0O obecneyeHus 1o

(YHKIMOHATIBLHBIM M TEXHOJIOTHYECKUM TPeOOBaHUAM

TunoBbie KOHTPOJIBHBIC 3aIaHUA WX UHBIC MaTE€pUuaJbl, H606XOL[I/IMLIe AJIF OHCHKH

3HAHUI, YyMEeHHU, HABHIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI
(opMupoBaHUA KOMIETEHIHH B MpoLiecce 0OCBOeHUsI 00pa30BaTeIbHOM MPOrpaMMBbl

3agaun o reme «Kommnonentsl GameObjects. Cucrema coObITHID.

JUia kaxaod 3agaud HEOOXOAMMO peajln30BaTh OTAEIbHBIM KOMIOHEHT (CKpHUIIT) U

IPUKPENNUTh €ro K COOTBETCTBYIOLIEMY HUIpoBoMy 00BekTy. [IpoBeputh paboTOCIOCOOHOCTH
KOMITOHEHTOB MOXHO B peskume Play, HaxkaB kimaBuiry «mpooem».

1.

2.

10.

11.

12.

JloGaBbTe Kk urpoBomy 00BeKTy KoMIoHeHT Rigidbody, uToObl OH Hauan HOTYHHSITHCS
¢usuke. [IpoBepbTe, 4TO OOBEKT MAAET MO ICHCTBUEM IPABUTAIIH.

Co3naiite kHonky Ul. Peanu3yiite coOpITHE, KOTOPOE NMPH HAKATHUM HA KHOIIKY MEHSET L[BET
BbIOpanHOro GameObject.

Jlo6aBeTe kommoHeHT Collider k wurpoBomy o0OBEKTYy U peanusyihte CcoObITHE
OnCollisionEnter, 4ToOBI P CTOJKHOBEHUHU C APYTUM 0OBEKTOM MOSBISIIOCH COOOIICHHE B
KOHCOJIH.

CoznaiiTe HECKOJIBKO 00BEKTOB ¢ KOMIIOHEHTOM AudioSource. Peanusyiite coObiTHE, YTOOBI
IIPU KIIMKE MBIIIBIO IO 00BEKTY BOCIIPOU3BOIMIICS YHUKAIBHBIN 3BYK.

JHlo6aBbTe Kk 00beKkTy KoMnoHeHT Light. Peanusyiite coObiTHe, YTOOBI MPU BXOJI€ UTPOKA B
TPUITEP 30HA CBET BKJIKOYAJICS, @ IPH BBIXO/1€ — BBIKIIIOYAJICS.

Coznaiite 00bEeKT ¢ KOMIIOHEHTOM Animator. Peanusyiite coObiTue, 4TOOBI NMpU HaXATUU
KJIaBUILHU Mpo0e 3amycKagach aHUMalus MPbDKKA.

Jlo6GaBbTe K OOBEKTY KOMIIOHEHT Script ¢ myOinyHOW nepeMeHHOW. Peanusyiite coObiTHe,
YTOOBI MPH U3MEHEHUH 3HAYEHUS IEPEMEHHOM MTPOMCXOIUIIO U3MEHEHHE 1IBETa OOBEKTA.
Cozpaiite cuctemy, B KOTOpPOW NpU YHUUTOXKEHHUU ofHOoro odbekrta (OnDestroy) apyroit
OOBEKT IOJIyyaeT YBEJAOMJIEHHE M BBINOJHAET ACUCTBUE (HAIpUMep, YBEIMYUBAET CBOIi
pasmep).

Jlo6aBbTe Kk 00BEKTy KoMmmoHeHT Particle System. Peanmu3yiite coObiTue, 4ToOBI MpHU
CTOJIKHOBEHHUU C IPYTUM OOBEKTOM 3aITyckajach dacTuia (3 ekt B3pbiBa).

Co3naiite 00bekT ¢ komrnoneHToM Ul Text. Peanusyiite coObiTHe, 4TOOBI NPU HaBEACHUU
Kypcopa MBbIIIIN Ha ONpeaeaeHHbI 00BEKT 0TOOpaxkaaoch COOOIIEHNE Ha SKpaHe.
Ucuezarommii ky6. Cosznaiite urpooir 00bekT "Ky6" (Cube) B cuene Unity. Hamummre
KOMITOHEHT (CKpHUIIT), KOTOpBIM OyJeT OTCleXHBaThb Ha)XaTHe KJIABUIIM «polOem» Ha
knaBuarype. llpm HakaTuu 5ToW KiaBUIIM UTpoBoil oO0bekT "KyO" momkeH ucuesaTh
(CTaHOBUTHCS HEAKTUBHBIM B CIIEHE).

Hcuezaromas cpepa. Coznaiite urposoii 00wekT "Cepa" (Sphere) B ciiene Unity. Hanummre
KOMITOHEHT (CKPHIT), KOTOPBIN OyJIeT OTCIEKMBATh HAXKaTHE KIIAaBUILN «<—» Ha KJIaBUAType.
[Ipu Haxatum >TOM KiaBHIIM UTpoBoil 00bekT "Cdepa" momkeH ucye3aTh (CTAHOBUTHCS
HEaKTUBHBIM B CIIEHE).



13.

14.

15.

Ncuezaromas nmupamuaa. Coznaiite urpoBoii 00bekT "[Iupamuna” (Pyramid) B criiene Unity
(MOXHO HMMIOPTHUPOBaTH TI'OTOBYKD MOJEIb WM CO3[4aTh CaMOCTOsATeNbHO). Hamummure
KOMITOHEHT (CKPHIT), KOTOPBIN OyJIeT OTCIEKMUBATh HAXKaTHE KIIAaBUILHU «—» Ha KJIaBUAType.
[Tpu Haxatuu >TON KIaBUIIK UTPOBOM 00BEKT "[lupamMuaa" momwkeH ucue3aTh (CTAaHOBUTHCS
HEaKTUBHBIM B CIICHE).

Ucuezaronmiit nnmuaap. Cosmaiite urpoBoir o0bekt "umuuap" B cruene Unity (MOKHO
UMIIOPTUPOBATh TOTOBYIO MOJENb WJIM CO3JaTh CaMOCTOATENbHO). Hamuiure KOMIIOHEHT
(ckpuIIT), KOTOPBIN OyIET OTCIEKUBATH HAXKaTHE KIIaBUITH «R» Ha knaBuatype. [Ipu HaxaTnn
ATOM KJIaBUIIM UTPOBOM 00beKT " [Tupamua" moipkeH ucde3arsh (CTAaHOBUTHCS HEAKTUBHBIM B
CIIEHE).

Hcuyeszatomas o0bekT. HMMmoprupyiite TroToBble MOJEIM MOHPABUBIIMXCS OOBEKTOB.
Hanummre KOMIIOHEHT (CKPHIIT), KOTOPBIM OyZeT OTCIIeKUBATh HAXKATHUE KIABUIIH «1» WIN
«|» Ha knaBuatype. [lpu Haxkatuum OIHOM M3 3TUX KIABUII OOBEKT MOJKEH HCYE3aTh
(CTaHOBUTBCSI HEAKTUBHBIM B CIICHE).

3amauun 1o teMe «Co3nanre u HacTporka 3D aHuMammy.

1.

10.

Anumanus asuxenus kyb6a. Coznaiite urpoBoit 00bekT "Ky6" (Cube) B cuene. Hactpoiite
JUIE HEro aHUMAaLHWIO TEepeMelIeHus BIepéq W Ha3zadg Mo ocu Z. AHUMANMs JOJDKHA
3aIyCKaThCsl aBTOMATUYECKHU TIPU 3aITyCKe CIICHBI U MOBTOPATHCS OECKOHEYHO (IIUKIMYECKH).
Bpamaromasicst cepa. Coznaiite urposoit 00sekt "Chepa" (Sphere) B ciiene. Hactpoiite mis
HEro aHUMAIUIO TOCTOSTHHOTO BpAIeHHs BOKPYT cBoel ocu Y. AHUMAIUS AOJKHA paboTaTh
HETPEPHIBHO Ha MPOTSHKEHUH BCEH CIICHBI.

Anumarnus oTkpbiTus 18epu. Coznaiire 3D-Monesns qBepu (MU UCMIONB3YHTE TPUMHUTUBBI [T
uMuTanMu aBepu). Hactpoiite aHMMaIuioo OTKPBHITHS ABEPH (MIOBOPOT BOKPYT OJHOM U3
CTOpOH). Peanu3yiiTe 3amyck aHMMallMy 1O HAXaTHUIO KiIaBuIU «E» Ha KiaBuartype.
Anumarus n3meHeHus npera oonvekra. Co3naiire moooii 3D-00bekT B crieHe. HacTpoiite mist
HEro aHMMaIuio, MPU KOTOPOW IIBET MaTrepuaya IJIaBHO M3MEHSAETCS C OJHOIO ILIBeTa Ha
Ipyroi u oOpaTHO (Hampumep, U3 KpPAcHOTO B CHHUM M oOpaTHO). AHMMAalUs JOJDKHA
MIPOUTPHIBATHCS [TUKITHYECKH.

Anumanus npbpkka nepcoHaxka. Coszgaiite 3D-mozens nepcoHaxa (MOKHO HCHOJIb30BaTh
npuMuTHBBI). HacTpoiiTe aHMManuio MNpbDKKAa: NEPCOHaX JODKEH MpUCeAaTh, 3aTeM
MOJIIPBITUBAaTh BBEPX M BO3BpAIIaThbCs B HMCXOAHOE TIIOJNIOKEHWE. AHUMANMsA JOJDKHA
3aIyCKaThCs MPHU HAXKATHH Ha KIABUIILY «IIPOOE.

Co3maTh JBIKEHHE OOBEKTa IO TPAEKTOpMH, 3ajaHHoM Qymkmmeit f(X)=2x?+5x-3 Ha
uHTepBaie X € [-2, 2].

Co3naTh IBMKEHHE 00BEKTA 10 MapadoIHMYecKoil TpaeKTopuH, 3aqanHoi Gynkimeit f(X) = 2x
+ 5X — 3 Ha unTepBane X € [-2, 2]. AHUMAIUS TO/DKHA BBIMOIHATHCS aBTOMATHUECKH MPH
3aITyCKe CLEHBI.

Co3marth aHWUMAaNWIO JBWKEHUS OOBEKTa 10 CHHYCOMAAIBHOH TPACKTOPHH, 3aJaHHOM
byukimeit f(x) = 3-sin(rmx) va uarepsaie X € [0, 2]. OOBEKT A0KEH ABUTATHCS BIAOJb OCH X,
a koopauHarta Y BeIYHCIATHCA 1O QpyHKmH f(X).

Peanu3oBarh JBHKeHHE OOBEKTa MO TPAEKTOpUH, 3amaHHOW (yHkuuen f(x) = e — 1 Ha
unteppaie X € [0, 1.5]. Auumarius J0/DKHA ITABHO TIepeMeIaTh 00bEKT 10 3TOI KPUBO# IpU
3aITyCKe CLEHBI.

HactpouTs nBmkeHne 00beKTa 10 Iyre OKPY>KHOCTH PainycoM 4, OTICHIBAEMOH ypaBHEHHEM
x = 4-cos(8), y = 4-sin(6) na unrepsaie 0 € [0, n/2]. OOBEKT JOMKEH ITUIABHO MPOXOIUTH IO
IyTe 4YeTBEPTH KpyTa.

2

3amauu o teMme «Hactpotika moBepxHocT. BusvaneHoe oopmiieHue rnementa Groundy.

1.

Co3naiite anement Ground (3emisi) B BHJE IJIOCKOCTU. [IpuMeHuTEe K HEMY CTaHIapTHBIN
MaTepua 3eJIeHOT0 1[BeTa, YTOObl UMUTHUPOBATH TPABY.



10.

Cozmaiite snemenT Ground W HaJIOKWTE HAa HETO TEKCTYPY TpaBbl, 4TOOBI MOBEPXHOCTH
BBITJIsAIENa O0Jiee pealuCTHYHO.

Jlo6GaBbTe Ha snemeHT Ground Mmarepuan C TEKCTYypOil MmecKka M HACTPOWTE IMapameTphl
OTpaXKeHHs, YTOOBI JOOUTHCS AP eKTa CyXoil TOBEPXHOCTH.

Cozpnaiite marepuain st anementa Ground, KOTOpHI OyIeT MIIaBHO MEHATH I[BET C 3€JICHOIO
HA JKEJITBINA N0 NIMPHHE TUIOCKOCTH (TPaJIUEHT).

JHob6aBbrTe k 3mementy Ground sddext Hopmaneit (Normal Map) mis cozmanus penbeda
(HepoBHOCTEM) HA TOBEPXHOCTH.

Cozmaiitre anmemeHT Ground ¢ TEKCTypod KaMHeW W HacTtpoiTte TuibHbIN (Tile) pexum
MOBTOPEHUS TEKCTYPHI Il pPABHOMEPHOT'O TIOKPBITHS OOJIBIION MOBEPXHOCTH.

Jlo6aBbTe Kk 3nementy Ground oTpaxaroniuii Marepual, YToObl IOBEPXHOCTH BBITJIsIIENa KaK
MOKpasi TIOCJIE JOXKIS.

Cozpnaiite snemenT Ground U HaJOXKUTE HAa HETO HECKOJBKO CIOEB TEKCTYp (TpaBbl, TPs3u,
KaMHeil) ¢ momonipio Splat Map nim cMemBaHusi MaTepHAIIOB.

JloGaBeTe k 3nementy Ground geranu (Hampumep, cielbl OT KOJEC WM HOT), KOTOpbIE
0TOOpaXKaroTCsl MOBEPX OCHOBHOM TEKCTYpHI TPU B3aUMOACWCTBUH C TIEPCOHAKEM HITH
00BEKTaMHU.

Cozpnaiite anemenT Ground ¢ aHUMUPOBAHHOM TEKCTYpOH (HarpuMep, ABHXKYILAsACSA BOJa WIH
TpaBa, KOJBILIYIIASCS Ha BETPY).

3amaun no Teme «Hactpolika kaMephl H HTPOBOM oomactu. Komnonent Transformy.

1.

2.

10.

PasmecTuTe UrpoByto Kamepy Tak, 4ToObI OHa cMoTpena Ha snemMeHT Ground mox yriiom 45°
cBepxy. Mcnomnb3yiite komnoneHt Transform juist 3ajaHust MO3ULMHU M yTJla HAKJIOHA KaMephbl.
Hactpoiite kamepy Tak, 4ToObl OHa BCerja Cie/l0Bajla 3a UTPOBBIM MEPCOHAXKEM, COXPAHSI
IIOCTOSIHHOE PAcCTOSIHME U BBICOTY OTHOCHTENbHO Hero. Mcmonw3yiite Transform pms
OOHOBJICHHS MTO3UIIMU KaMEpBHI.

W3MenuTe urpoByro 061acTh Tak, YTOObI KaMepa MoKa3blBaja TOJIBKO ONPENEIEHHYIO 4acTh
CIIeHBbI (HarpuMep, OrPaHUYbTE TOJIE 3PEHUS C MOMOIIbI0 M3MeHeHus mapamerpa Field of
View U NO3ULIUU KaMephl).

Peanusyiite mnaBHOe BpalleHHE KaMepbl BOKPYT BBIODAHHOTO OOBEKTa NpU YAEpKaHUU
npaBoil kHonkKu MbId. Mcnone3yiire Transform ist BpateHust.

Hacrpoiite mo3unuio kamepbl ¢ MOMOIIbI0 KOMIOHeHTa Transform Tak, 4ToObl Kamepa
pacriosiarajgach npsiMO HaJl UTPOBBIM TIOJIEM U CMOTpEJIa CTPOro BHU3 (BH]I CBEPXY).
N3menute macmrad (Scale) urpoBoro o0bekTa ¢ moMoIIbi0 KoMmoHeHTa Transform, 4ToObI
YBEJIMYUTH WJIM YMEHBIIUTB €T0 pa3Mephl B 1Ba pasa.

Peanusyiite mnepemenieHue kamepsl MO OCH X C IMOMOIIBIO HAXKATHs KIABUII CTPEJIOK
BJIeBO/BIIpaBo. Mcnomnp3yiite Transform 11151 0OHOBIEHUS MO3UIIUH.

Hactpoiite xamepy Tak, 4ToObl OHa IJIABHO NpHUOIMKadach K OOBEKTY NPU HaXaTUW Ha
KJIaBUILY «Z» W OTAAIUIACh MPU HaXKaTHM Ha KinaBuury «X». Mcnomb3yiite Transform ams
M3MEHEHHUS MTO3ULIUU KaMepBI.

Co3pmaiiTe CKpHUIIT, KOTOpPBIA OyJeT BpailaTh BHIOpaHHBIM OOBEKT BOKPYT cBoeil ocu Y ¢
MOCTOSIHHOM CKOPOCTBI0, UCIIOJB3YSl KOMIOHEHT Transform.

HactpoliTe urpoByto o0iacte Tak, YTOObI HpU 3allyCKe CIIEHbl Kamepa aBTOMAaTHYECKU
HaxoJujia Bce UrpoBble 00BEKTHI ¢ TeroM «Player» u ycranaBnuBana cBO€ MOJOKEHHUE TaK,
9YTOOBI BCE OHU OBUIN B KajIpe.

3agaun 0o TeMe ((CKDHHT-d)aﬁH CLICHApHuA UTPbD»

1.

2.

Co3pmaiite CKpUNT, KOTOPBIM NpPH 3alyCKe HWIPHl BBIBOAUT B KOHCOJb IPUBETCTBEHHOE
COOOIIEHHE.

Hanummre ckpunt, KOTOpbIi JBUTAeT UTPOBOW OOBEKT BIEPE]] C IOCTOSTHHON CKOPOCTHIO MIPH
yAEp>KaHUU KJIaBUIIH « W.



3. PeanmzyiiTe CKpHUNT, KOTOPBIM YMEHBIIACT 3/I0POBbE IEPCOHAXKA ITPU CTOIKHOBEHUHU C BParoMm.
[Tpu gocTrxeHNH HyJsl — BBIBOIUT coobuieHune «Game Overy.

4. Co3pgaiiTe CKpHIT, KOTOPbII yBEIMYMBAET CUET UTPOKA MpU cOOpe MpPeaMeTOB (Harpumep,
MoHeT). CdeT oToOpaXkaeTcsi Ha YKpaHe.

5. Hamummre ckpunt, KOTOpBIM 3amycKaeT aHUMAIMIO MPbDKKA MPH Ha)KaTUU Ha Mpoden U
3arperiaeT NOBTOPHBIN IPHDKOK O MPU3EMIICHHUS.

6. Peanu3syiiTe CKpUNT, KOTOPBIH MO TaitMepy (Hanpumep, Kaxasie 10 cexyH1) cinydyaiiHO MEHSET
I[BET UTPOBOTO OOBEKTA.

7. Co3zpaiiTe CKpUIIT, KOTOPBIN OTCIEKUBAET MOOETy: €CIl UTPOK coOpall BCe KJIIOUM Ha YPOBHE,

nosiBisieTcst Haanuck «IloGenal» u urpa ocranaBnuBaeTcs.

Hanummre ckpunt, KOTOpBIN IPU HA’KaTUU HA KHOIIKY B UHTEpeiice nmepe3anycKkaeT ypOBEHb.

9. Co3zpaiiTe CKpHUIT, KOTOPBIN COXpaHSIET MPOTPecC UTPoKa (HarpuMep, KOJHMYECTBO COOPAHHBIX
MOHET) MEX]y CECCUSIMHU.

10. Peanu3yiite CKpUNT, KOTOPBIH YIPaBIIseT AUATOrOM MEXIY NMEPCOHAKAMH: TPU HAXKATUU Ha
KHOIIKY IMOSBJISIETCS CIIEAYIOLIasl peIUInKa.

o

3anauu 1o reme «Mrposoe meH10. CYETUNK OUKOBY

1. Cozpnaiite rinaBHoe MeHI0 ¢ KHonkamu «Urpatey, «Hactpoiiku» u «Beixony. [Ipu Haxatun Ha
KaKIYI0 KHOIIKY BBITIOJHSETCS COOTBETCTBYIOLIEE IEHCTBUE.

2. PeanusyiitTe oTOOpakeHHE TEKYIIErO KOJIMYECTBA OYKOB MIpOKa Ha dKpaHe ¢ momorbio Ul
Text nnu aHaJIOrM4HOrO KOMIIOHEHTA.

3. CpenaiiTe BCIUTBIBAIOIIEE MEHIO ay3bl, KOTOPOE MOSBIIACTCS MPU HAKATHH HA KiaBuIy Esc,
u colepkuT KHonku «IIponomxuts», «I'naBHOE MeHIO» U «BBIXOI».

4. HanuummTe CKpUIIT, KOTOPbIM YBEIUYMBAET CYETUMK OYKOB Ha 10 mpu cOope cnenuaibHOro
npeaMeTa U OOHOBIISIET OTOOpaKEHUE Ha SKpaHe.

5. JlobGaBbTe B riaBHOE MeHIO KHOIKY «Tabnmuna pekopioB», NpH HaXXaTUW Ha KOTOPYIO
OTKPBIBAETCSI OKHO C JIy4YIIMMH PE3yJIbTaTaMU UTPOKOB.

6. Cnemnaiite, 9TOOBI IPY OKOHYAHUH UTPHI (HAIIPUMED, TPH MIPOUTPHIIIE) MOSBISIIOCH MEHIO C
UTOTOBBIM CYETOM U KHONKamH «IloBTOpUTH» M «I'TaBHOE MEHIO».

7. PeanuzyiiTe aHMMAalMIO YBETUYEHUS CUETUNKA OUKOB: IIPU MOJyUYEHUU OUKOB YUCIIO HA DKpPaHe
IJIABHO YBEJIIMYUBAETCS 10 HOBOM BEJIMYUHBI.

8. Cnenaiite Tak, 4To0BI TpH HAOOPE OMPEISIEHHOTO KOJIMYecTBa OYkoB (Hampumep, 100)
MOSIBJISUIOCH COOOIEHUE WM OTKPBIBAJIOCH HOBOE MeHIO (Hampumep, «HoBbli ypoBeHB!»).

9. Jlo6aBbTe BO3MOXHOCTH COPOCHTH CUETYMK OYKOB /IO HYJS yepe3 MyHKT MeHI0 «COpocHTh
IIPOrPECCH.

10. Caenaiite Tak, 4TOOBI IPH Ha4Yaje HOBOW MT'PHI CYETYMK OYKOB aBTOMAaTHIECKH cOpachIBaCs,
a uaTepdeiic MeHIo ucuesan u nossisuics Urposoi UL

Tunossble 3a1aHUA IS CAMOCTOATEIbHOH PadoThI

1. Hanumwure nporpaMMy JJisi OpraHU3aIMK IBIKEHUS IBYX cep: 1-s1 cepa nBrmxercs
10 YaCOBOM CTpEJIKE M0 OKPY>KHOCTH, Jiexariel B miockoctd YOX, 2-5 cepa IBUKETCS TPOTUB
YaCOBOH CTPEJIKHU 10 OKPYXKHOCTH, Jiexaliel B miockoctd YOZ. Bximounte oCBeIIeHne U TYMaH
3€JICHOT'O 11BETA.

2. Hanwmmure mporpamMMy BBIBOJAa MEIJICHHO BpAIAIONIETOCs Topa. Top JEKHT B
wiockoctd XOZ. Hax TopoM 1Mo MONyKpyry, JexanieMmy B miockoct YOX, «Tyna-o6paTHO»
nBmkercs chepa. BkimounTe ocBelieHne U TyMaH, U3MEHSHTE TUIOTHOCTh TYMaHa 10 Ha)KaTHIO
KJIABHILI.

3. Meramumdecknii BpalarOIIUics BOKPYT CBOCH OCH KOHYC JBIIKETCS «BBEPX-BHH3Y.
HcTouHrK CBeTa UMEET HalpaBJIeHHBIH Ty4YOK CHHETO CBETa U IBM)KETCS] BBEPX-BHU3 B INIOCKOCTH
YOZ.



4. HanumuTe mporpaMMy, KOTopasi BHIBOAUT HA KPaH JIBa BPALIAIOIINXCS BOKPYT CBOEH
OCH /IBa YallHUKA: 3€JICHBIA 3epKabHBIA M KpacHbI ¢ O6aukoM. 1o HaXkaTHIO KIIaBUII MEHSHTE
3 eKTh OCBEIICHMS.

5. HcrouHuk cBeTa HaXOJQUTCS CBEPXY M crpaBa. /[Ba Bpaliaromuxcs 3epKajlbHbIX Tella
110 HAXKATHUIO KJIABUILIY MEHSIOT LIBET U CTAHOBSTCS IPO3PAYHBIMHU.

6. Hanummure nmporpammy IBHXEeHHsS KyOa MO 3ur3ary OT CTEHKHM IO CTEeHKU. [Ipum
JBUKEHHUH BJIEBO Ky0 BOCIPUHUMAET PACCESHHBIN CBET, MPU ABUKEHUU BIPABO — 3€pPKaJIbHBIN C
OomkoM. OCBEIICHHUE CLICHBI — PACCESTHHBIN CBET JKEJITOr0 OTTEHKA.

7. JlBa MeTayuIMYECKUX KOHYyca JBIXKYTCS M3 LIEHTpa CIEHbl B IPOTHUBOIOJIOKHBIC
CTOPOHBI, KOI'1a OHH JOXOAT 10 TPaHUL] OKHA, OHU CTAHOBSATCS Ipo3padyHbIMU. Hax ciienoii cinesa
BBEPXY YCTAHOBJICH UCTOUYHHK CBETA KEJITOI'O LIBETA.

8. /lBa MaTOBBIX BOCBMUIPAaHHHKA JIBUXKYTCS MMapajuIeIbHO M0 CHHYCOUIE OT CTEHKH JI0
creHkd. [Ipu ABMKEHUU BIEBO OHU 3€pKAJIbHbIE KPACHBIE, ITPU IBM)KEHUH BIPABO — U3JTyYAIOIINE
crHMi cBeT. ICTOYHHK CBETa HAXOAUTCS BHU3Y CIIpaBa.

9. JIBe mpo3payHbIX TUPAMHUJIBI IBUXKYTCS MapalIeIbHO [0 KOCHHYCOHJIE OT CTEHKH J10
creHkH. [Ipy IBMIKEHHMM BIIEBO CIIEHY OCBEINAET MCTOYHMK KPAaCHOI'O PACCEsHHOIO CBETa, IpHU
JBUKEHUH BIPABO — MUCTOYHUK (DOHOBOTO 3€JIEHOr0 CBeTa. MICTOUHMK CBETa HAaXOJUTCS BHU3Y
CIIpasBa.

10. [IBe mpo3pauHbIX cepbl IBUKYTCS MapauIebHO M0 OKPYKHOCTH B TuiockocTH XOZ.
IIpn nBMKEHUU IO YAaCOBOM CTPEJKE CLEHY OCBEIIAET NCTOYHMK KPACHOI'O PACCESIHHOTO CBETA,
IIPU ABM>KEHUU MIPOTUB YaCOBOU CTPEJIKU — UCTOYHUK (POHOBOTO 3€JIEHOT0 cBeTa. MIcTouHMK cBeTa
HaxOJIUTCs BHU3Y CIIPaBa.

Ilepeuenv Komnemenyuii (wacmu KoMnemeHyuu), nNPOGEPAEMbIX OUCHOYHBIM
cpeocmeom
YK-2 OIIK-4 I1K-3

4.2 MeTonnyeckue MaTepuasbl, Onpeaesioniue Npoueaypsl oueHUBAHUS 3HAHUIA,
YMEHHH, HaBBIKOB M (WJIHM) ONBITA [EATeJbHOCTH, XapaKTePU3YIOIIHUX ITAMbI
(popMupoOBaHUS KOMIIETEHIUIT

Tect npoBoautcst onnaitn B cucreme Moodle ninu Google DOCS u orpaHnyeH Mo BpeMeHH
120 mun. Ha cnauy tecra naetcst ABe MOMBITKU. TecT cuuTaercs yCleuHo MPOWIEHHBIM €ClU
CTYJEHT NPaBUIbLHO OTBETHI Ha 70% BONIPOCOB.

OneHouyHble CpeACTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— [IpY HEOOXOMMOCTH HHBAJIUAAM U JIULIaM C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs ISl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYPhl OLICHUBAHUSI PE3YJIbTAaTOB 00YyUYEHUs MHBAINUJIOB U JIULL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsl IPEAYCMATPUBAETCS UCIIOJIB30BAHME TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIYaJIbHBIMU OCOOEHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBaJWAOB IIpOlLlelypa OLIEHUBAHUS peE3ylbTaTOB OOYyYEHHUS 1O JUCHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusi pe3yjabTaToB OOY4YE€HHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI 110 TUCIMIUIMHE MpeAyCcMaTpUBaeT MpeAoCcTaBleHe HHPOpMaLuu B
dbopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbS U BOCIIPUATHS UH(POpMALIUK:

JUid nu1 ¢ HapyLIIeHUsIMU 3pEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIist AL ¢ HapyIIEHUsMH CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.



JIJIst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B mieuaTHoM opme,

— B (hopMe 3JICKTPOHHOT'O JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHUTEJILHOM Y4eOHOW JHUTEPATYPbI,

HEe00X0AMMOii 1151 OCBOCHUS TUCUUIIIIMHBI (MOTYJIA)

5.1 OcHoBHas JiuTEpaTypa:
1. I'apkyma, O.B. Unity B kapTuHKax: yueOHoe mocodue — Kpacnomap: KybaHnckuii roc. yH-T,
2024. - 167 c.
2. YBapoBa A. B. AnroputMbl KOMIIbIOTEpHOU rpaduku u ux peanmsaius B OPENGL: yue6HOe
nocobue / A. B. YBaposa, B. B. Ilogkonsun; M-Bo oOpasoBanusi u Hayku Poc. denepanun,
Ky6anckwii roc. yH-T. - Kpacaomap: 2018. - 137 c.
3. BacumeeB, C.A. OpenGL. Kommberorepnas rpaduxa / C.A. BacuiabseB;, MHHHCTEPCTBO
oOpa3oBanus U Hayku Poccuiickoit @enepamuu, denepanbHoe rocygapcTBEHHOE OIOKETHOE
00pa3oBaTeNbHOE YUYPEKACHHWE BBICHIETO MPOo(decCHoHANIBHOTO o0pa3zoBanus «TaMOoBCcKuiA
rOCy/IapCTBEHHBI TEXHHUYECKUU yHuBepcuter». - TamboB: W3nmatensctBo PI'BOY BIIO
«TI'TY», 2012. - 81 c.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Cenesnes, B. A. KomnbiorepHas rpaduka : ydeOHUK U MIPAKTUKYM IS aKaJIeMUYECKOTO
OakanaBpuata / B. A. Cenesne, C. A. JIMUTpOYEHKO. — 2-€ U3[., UCIIP. U AOI. — M. :
WznatenbctBo FOpaiit, 2017. — 228 ¢. — (Cepus : bakanaBp. Akanemuyeckuit kypc). — ISBN
978-5-534-01464-8. - https://biblio-online.ru/book/9D7BE163-F862-4B3C-9E3A-
B5A54292B74D/kompyuternaya-grafika

2. Tlepemutuna, T.O. KomnbiotepHas rpaduka : yaeoHoe nocobue / T.O. [lepemutnna ;
MunuctepcTBo 006pazoBanus 1 Hayku Poccuiickoii @eneparyu, Tomckuii 'ocyaapcTBeHHbIN
Vuusepcurer Cuctem Ynpasnenus u Paguosnexkrponuku (TYCVYP). - Tomck : Db Konrent, 2012.
- 144 c. : un.,tabmn., cxem. - ISBN 978-5-4332-0077-7 ; To ke [Dnextponnsrii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208688

3. Coxonosa FO. C.Pa3pabotka npunoxenuii B cpene Delphi : yue6HOe mocobue s
CTyJeHTOB BY30B : [B 2 u.]. Y. 2 : KomnonenTs! u ux ucnoas3zoBanue / 10. C. Cokonosa, C. O.
XKynesa. - 2-e uzn., crep. - M. : I'opsiuas nunus-Tenekom, 2013 -
https://e.lanbook.com/book/5195#authors

5.3. Illepuoauyeckue u3IaHusl:
1. ba3sl manabix komnaHud «Mct Bero» http://dlib.eastview.com
2. DOnextponHas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YKc/ie cCOBpeMeHHbIe npodeccnoHalbHble 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Inexmponno-oubauomeynvie cucmemol (3b6C):
DBC «IOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
9bC «BOOK.ruy» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvuvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
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https://www.sciencedirect.com/

3. Xypnans! uzgarenascrea Wiley https://onlinelibrary.wiley.com/

4.  Hayunas snextponnas oubnauorexa (HOb) http://www.elibrary.ru/

5. TloaHOTEKCTOBBIE apXMBHI BEAYIIMX 3alaHbIX HAYYHBIX )KypHaAIOB Ha Poccuiickoit
wiatdopme HaydHbix xkypHaToB HOUKOH http://archive.neicon.ru

6. HanuonambHas dSneKkTpoHHass OuOMMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEKe
nucceptaruii Poccutickoit rocynapcrsenHou oubaunorexu (PI'B) https://rusneb.ru/

7. TIpesunentckas oubmuoreka uM. b.H. Enprina https://www.prlib.ru/

8.  baza ganneix CSD Kemopumkckoro niearpa kpucramiorpadpuueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9. Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas unpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble CnpasovHble Cucmembsl

1. Koncynsranrt [Inroc - cipaBoyHast mpaBoBasi cucteMa (JO0CTYII 1O JIOKAJTbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

1. KubGepJlennnka http://cyberleninka.ru/;

2. AwmepukaHckas nmateHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HAayKH U BhIcIero oopasoBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiit mopTan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudpopmarnmonnas cuctema "ExquHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus nudpoBbIX 00pa30BaTENbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOTO MHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna
"O6pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaLMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cunyx0a TeMaTHYECKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN opTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit denepannn”. Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie anekmponHble 00pasoeamenvHble U UHGopmayuontole pecypcol Kyol'V

1. OnextponHsbIi KaTanor Hayunoii 6ubnuoreku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubnuoreka Tpya0B yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJNbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIaHOB, Y4eOHO-METOANUECKUX KOMIUIEKCOB, IyOIUKauil 1 KOH(epeHIHi

http://infoneeds.kubsu.ru/
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5. bubnuortexa nHPpOPMaIMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbLHBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeIbHBIE PECypChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIMA
B oOpazoBanun KyOI'Y wu nHayuHo-meromuueckoro skypHana "IIIKOJIBHBIE TI'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue YKa3aHusi AJA OOyYAOIIMXCS 1O OCBOEHHUIO

TUCHHUILIAHBI (MOIYJIs1)

Ilo Kypcy nperycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM Marepuan. B XoJe JIEKUMOHHBIX 3aHATUH pa3OuparoTcs
3JIEMEHTBI TEOPUHU U IPAKTUKHU AUCKPETHOW MaTeMaTUKHU, IPUBOJATCS IIPUMEpPBI PELLIEHUS 3a/ad,
IPOBOJUTCS aHAJIM3 Hauboisiee paclpoCTpaHEHHbIX omuOoK. Ilocie mpociymmBaHus JEKIUU
PEKOMEHIYETCSl BBIIOJHUTh YIPAKHEHUS, [IPUBOJUMBIE B ayJUTOPUHU JUISI CaMOCTOSTEIbHON
paboTHI.

[To xypcy mpemycMOTpEeHO MpoBeACHUE Ta0OpaTOPHBIX 3aHATHH, HA KOTOPBIX JAETCs
IPUKJIAJHON CUCTEMaTU3UPOBAHHBIN MaTepuai. B xoze 3aHATHI pa30uparoTcs METO/Ibl peleHUH
3a1a4 1o teMaM. [locie 3aHATHUS PEKOMEHYETCs BBINOJIHUTH YIPAXHEHHs, TPUBOJUMBIE AJIs
CaMOCTOSITENIbHON PabOTHI.

[Ipu camocrosiTenbHON paboTe CTYAEHTOB HEOOXOIUMO H3Y4YHTh JIUTEPATYpY,
IPUBEICHHYIO B IEPEYHSX BBIILIE, /I OCMBICIIEHUS BBOAUMBIX [TOHATUH, aHAIM3a IPEJI0KEHHBIX
HOJXO0/I0B U METO/OB JUCKPETHOM MaTeMaTuku. [Ipu pemieHMn HOBOH 3a/lauu CTYAEHT JIOJKEH
YMETb BBIOPATh METO]] PELLIEHUS U €r0 000OCHOBAHUE.

BaxnelmuM sTanoM Kypca SBJISIETCS caMOCTOsITElIbHas paboTa HO AUCHUILIMHE. B
IIPOLIECCE CAMOCTOSITENIbHON pabOThl CTYAEHT NMPUOOPETAET HABBIKM PAOOTHI C JHUCKPETHBIMU
00BEKTaMHU.

Hcnonb3yroTcs akTUBHBIE, WHHOBALMOHHBIE OOpA30BaTEJIbHBIE TEXHOJIOIMH, KOTOpBIE
CHOCOOCTBYIOT Ppa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIEPO(ECCHOHAIBHBIX KOMIETEHIUN U
PO ECCHOHAIBHBIX KOMIETEHIIUNA 00yUYatOIIUXCS:

— npobiieMHOE 00yUeHHE;

— pa3HOYypOBHEBOE O0YUYEHHUE;

— TPOEKTHBIE METO/Ibl 00yUEHUS;

— HCCIEJI0BATENIbCKUE METO/IbI B 00yUEHUH;

— o00ydeHue B COTpyJHHUECTBE (KOMaHHas, TpyIoBas padoTa);
— MH(OPMAIIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

JUig Ui ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMHU 3/0POBbsSI IIPEIYCMOTPEHA OpraHu3alus
KOHCYJIbTAIlMi C NCIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-METONUECKUM 00€ecTIeYeHHEM KYpCOBOM paOOThI CTYJEHTOB SIBISIOTCS:

1. yueOHas nuTeparypa;

2. HOpMaTuBHbIE TOKyMeHThl BY 3a;

3. MeToanYecKue pa3paboTKH sl CTYICHTOB.

CamocrosiTenbHast paboTa CTyACHTOB BKIIIOUYAET:

— o(opmiieHne UTOroBOro oT4yeTa (MOSICHUTEIbHON 3alHUCKH).

— aHaJM3 HOPMAaTHBHO-METOUYECKOM 0a3bl OpraHu3aIum;

— aHaJIM3 Hay4YHBIX MyOJIMKAIUU TI0 3apaHee ONpeeNEHHON TeMe;
— aHanu3 U 00paboTKy UH(pOpPMAIIHH;

— paboTy ¢ HayyHOH, y4eOHOH 1 METOJUUECKON JIUTEPaTypOH,

— pabota ¢ koHcniekTamu Jekiuii, IbC.

Jlj1 caMOCTOSATENbHON pabOThI MPEICTABISAETCS Ay JUTOPHUS ¢ KOMIIBIOTEPOM U JOCTYTIOM
B MIHTEpHET, K 371eKTpOHHOI OMOIMOTEKe By3a U K HH(GOPMAIIHOHHO-CIIPABOYHBIM CHCTEMAaM.
[lepeueHpb y4eOHO-METOIMIECKOTO 00ECTICUCHNUS:


http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

1. OcnHoBHas oOpa3zoBareibHas MPOTpaMMa BBICIIETO MPOPECCHOHATHPHOTO 00pa30BaHUS
(benepasbHOro TOCyAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BhIciiero oopasoBanus «Kyb6aHckuii rocy1apcTBEeHHbBIN YHUBEPCUTET» 10 HAIIPABIICHUIO
MOJTOTOBKH.

2. TlonoxeHue o MPOBEACHUU TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U POMEKYTOUHOM
aTTecTanuu B eiepaIbHOM rocy1apcTBEHHOM OIOKETHOM 00pa30BaTeIbHOM
yUpeXJIeHUU BhIcIero oopasoanus «KybaHckuil rocy1apcTBEHHBIH YHUBEPCUTETY.

3. OO6mue TpeOoBaHMS K TOCTPOSHHIO, COJEPKAHUIO, O(DOPMIICHUIO U YTBEPKICHUIO
paboueii mporpaMMbl TUCHUIUTMHBI DeepaabHOro rocyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa BBICIIET0 MPO(PECCHOHATHHOTO 00pa30BaHHUS.

4. Meroanueckue peKOMEHIAIUH 110 COJIEP>KaHUI0, O(POPMIICHHUIO U IPUMEHEHUIO
00pa30BaTeNbHBIX TEXHOJIIOTUH U OLIGHOYHBIX CPEJCTB B yUEOHOM IpoLecce,
OCHOBaHHOM Ha DeiepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe.

5. VYueOHbIi M1aH OCHOBHOW 00pa30BaTeNbHON MPOTrPaMMBI IO HAIPABJICHUIO IOTOTOBKH.

6. denepanabHBIN roCy1apCTBEHHBI 00pa30BaTEIbHBIN CTAaHIAPT BBICIIETO
MpoECCHOHAIBHOTO 00pa30BaHus 110 HAIIPABJICHHUIO TTOATOTOBKHU.

B ocBoenun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUCHHWE HMEET WHIUBUIyalbHass ydeOHas paboTa (KOHCYIbTAIlUHM) —
JIOTIOJTHUTEILHOE Pa3bsICHEHUE yUeOHOro MaTepuaia.

NunuBuayanbHble KOHCYJIBTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allid O0yUEHUS W YCTAaHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W OO0y4arollMMCS HWHBAJIWIOM WM JHUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

1. HepequL HH(l)OpMaIIHOHH])IX TCXHOJIOI‘PIﬁ, HCIIOJB3YEMBIX IIPH
OCYyIIECTBJICHUN Oﬁpa30BaTeJILHOFO nmponoecca 1mo IMCIumIJaInHe (MOJ]yJIlO)

7.1 IlepeyeHb HH(POPMALHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHIi

— [IpoBepka noManiHuX 3aJaHUi U KOHCYJIbTUPOBAHUE IIOCPEICTBOM IIEKTPOHHOU MOYTHI.

— Mcnonp30BaHUE 2JIEKTPOHHBIX NPE3EHTALUN IIPYU IPOBEACHUH JIEKIINOHHBIX 3aHITHH

— Cucrema MOODLE

— IIpoBepka ToMalIHUX 3a/laHUi U KOHCYJIbTUpoBaHue nocpeactsom JOUC KyoI'yY

7.2 IlepeyeHb JHIEH3HOHHOTO H CBOOOIHO PACHPOCTPAHSIEMOro INPOrPaMMHOIO

obecnevyeHust

Unity 2022.3.4f1
OpenOffice

Kommunsarop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 wm Kitty 0.76
WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 1 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6
OpeiimMBopk Django

Firefox, mro0as Bepcus

Putty, nro6as Bepcus

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, 2020-06+
[Tnarun Remote System Explorer (RSE)
JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij Idea IDE 2021

Mozilla Firefox 96

Google Chrome 97

GitHub Desktop 2.9

PHP Storm 2021

Filezilla 3.57.0


https://www.jetbrains.com/community/education/#classrooms

8. MaTepuajibHO-TEXHHYECKOE O0ecneyeHue Mo JUCIHUNInHE (MOIY.I10)

HanmenoBanue yueOHON ayIUTOPHH, €€ OCHAIEHHOCTh

Ne Bun pador
000pyIOBaHUEM M TEXHHUYECKUMHU CPEJICTBAMHU 00yUCHUS
1. JlekoHHBIE 3aHATUA | AyAuTOpHS, YKOMIUIEKTOBaHHas CIeLUaIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPeJICTBAMH 00yUeHHs
2. JlaGopaTopHble 3aHATUS | AyAUTOpHS, YKOMIUIEKTOBaHHas CHeLUaIN3UPOBAHHON
MeOenpl0 M TEXHHYECKUMH  CpeICcTBaMH  0OydeHus,
KOMIIbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTuyeckue 3aHATHS | AyTUTOpHS, YKOMIUIEKTOBaHHAs CTEUAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMU CPEJICTBAMU 00yUYEeHHUSI
4. I'pynnoseie Aypuropus, YKOMIIJIEKTOBAaHHAS CIeLUAaIU3UPOBAHHON
(MHAMBUIYATTLHBIC) MeOenbl0 M TEXHHYECKHUMH  CPEICTBAMH  OOYy4YeHUs,
KOHCYJIbTAIIH KOMITBIOTEPaMH, IIPOTPAMMHBIM 00ECTICYCHHEM
S. Texkymuid  KOHTpOJb, | AyaUTOpUS, YKOMIUIEKTOBAHHAas CHeUaIu3UPOBAHHON
IPOMEKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
aTTecTanus KOMIIBIOTEPaMH, MPOrPaMMHBIM 00ecIeYeHuEM
6. CamocrosrenbHas Kabuner g caMocrosTenbHONM  paOOThI, OCHAIlEHHBIN
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «lHTEepHeT», mporpaMmol 3KPaHHOTO YBEITUYECHUS U
00€eCnevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(OPMAalMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusamnus ayquropuii u ux ocHamenue omnpenaensercs OIIOIL.




