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Pabouas nporpamma JUCIUIUTIHEL « OCHOBBI KOMITBEOTEPHOIT rpaIKm» COCTaBIeHA
B COOTBETCTBUI ¢ (eiepabHBIM I'OCY JapCTBEHHBIM 00pa30BaTeIbHEIM CTaHAAPTOM
BeIicmiero obpazoBannsga (®I'OC BO) mo mampapnenmro mnoarotorku (01.03.02
[IpukagHas MaTeMaTKa 1 MH(QOpMaTHKa.
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Pabouas mporpamMma JUCHUIIIHHEL « OCHOBBI KOMITLIOTEPHOIT IpaduKim»
yTBep:k/IeHa Ha 3acefaHnu kadeapsl nHGOPMAINOHHBIX TEXHOJIOTHIT IMPOTOKOT
Nel5 ot «14» mas 2025r.

3apeayroniuii kadgeapoii (pazpadoTunka)
B. B. Ilogkomun

Pabouas nporpamma obcyk/ieHa Ha 3aceaHun Kadeapbl HHPOPMaIIIOHHBIX
TexHoJoruit mpoTokon Nel5 ot «14» masa 2025r.
3apeayronuii xadeapoil (BB CKaroITeil)

B. B. Ilogkomun

YTBepK/IeHa Ha 3aceJaHul yueOHO-MeToqIueckoll komuccun gaxyinbTeTa
KOMITBEOTEPHBIX TEXHOJIOTHH U MpuKIafHO MaTeMaTuK OpoToKoJ Ned oT «23»
mas 2025 r. -
IIpencematens YMK daxyibTeTa

A. B. Koanenko ‘

PenensenTtor:

Bermapsau M. E., IIpopexTop 1o yuedHoii padote, KpacHojapckuii koolepaTHUBHEIN
nucetutyT (punmman) AHO BO Ilenrpocoroza P® «Poccuiickuil yHUBEpCUTET
KOOTIepalim»

Py6nos Cepreit EBrenbeBud, kaHaAIIaT GU3NKO-MaTEMATUUECKUX HAYK, JJOIEHT
kadeapul MmaTreMaTtiaeckoro Mojenuporanus I'BOY BO «Kyol ' Y»

1 Ieau n 3agaum U3yueHUs TUCLHUTLTHHBI (MO/TyJI)
1.1 Ilesb ocBOEHHU S M CIHILINHbI



[lenmpro AHCHMIUIMHBL SBISIETCS (OPMHPOBaHHE COBPEMEHHBIX TEOPETHUECKHX 3HAHMII,
MpHOOpeTeHHe YMEHHI H HaBBIKOB, TTO3BOJITIOIIHX BIaIeTh HA IMPAKTHKE OCHOBHBIMH ITPHEMAMH
M MeTOJ[aMH TeXHOIIOTHIT ITPOrpaMMHPOBAHHS KOMITEIOTEPHOH IpadHKH.

CopmepikaTellbHOE HAIlOTHEHHE MJHCIUIUIMHBI OOYCIOBIEHO OOIMMH 3ajJayaMH B
MMOATOTOBKe GaKalappa.

HayuHOil OCHOBOH IS IIOCTPOEHHMS IIPOrPaMMBl JAHHOH JHUCIMIUIMHBI SBIISETCS
TE€OPETHKO-TIParMaTHYECKHIT ITOX0] B OOYYEHHI.

1.2 3amaun JUCIHILIHHBI
OCHOBHBIMH 3aJa4aMH JH CIIHITIHHBL IBIITIOTCS:
- M3yueHne MaTeMaTHYECKHX OCHOB KOMIThIOTEPHOI rpadhHKH;
- M3yueHNS alrOpHTMIYeCKHX OCHOB KOMIThFOTEPHOI rpad K,
- Pa3paboTka 1 IIpHMeHEHHE COBPEMEHHBIX MAaTEMATHYECKHX METONOB H aITOPHTMOB JJIS
peIeHHs 3ajJady MOJAETHPOBAHMS M peaTH3allHi HOBBIX CHCTEM H OOBEKTOB KOMITHIOTEPHOH

rpaduKH.

1.3 Mecro JHCHHINIHHBI (MOIYJ/IfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbI
JuciimmumiHa «OCHOBBI KOMITBIOTEPHOH TpahHKH» OTHOCHTCS K «YacTh, opMHpyeMas
YYaCTHHUKaMH O0pa30BaTeNbHBIX OTHOINEHUI» broka 1 «/[MCIOUIMHBL (MOAYIIH)» Y4eOHOTO

IIITaHa.

1.4 IlepevyeHb IMJIAHMPYEMbIX Pe3yJIbTATOB OOYUeHHS MO JUCIHHILINHE (MOIYJII0),
COOTHECEHHbIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH I 00PA30BATeNAbHOI NPOrpaMMbI

WsydeHne paHHOR y4yeOHOIT JMHCIMIUIMHEI HaIllpaBIeHO Ha (OpPMHpOBaHHE Y
00YYAIOIIUXCS CIEAYIOMNX KOMITETEHI I

ITK-4 CrnocofeH aKTHBHO YYACTBOBATH B Pa3spadoTke CHCTEMHOI0 M NMPHKJIAJHOIO
MPOrpaMMHOro odecnedeHHus

HJ[-1.ITK-4

3Hams

VYuems

Bnaoems

HJ[-2.ITK-4

Iposodum Knaccuukayurw u ocyuiecmeiient 6vl0op COEpPEMEHHBIX
UHCIDPYMEHMAbHBIX cpedcms papadomxu HPUKNAOHOZ0
npoZpamMMHOZ0 ObecneueHUsn 6bIMUCIUMENbHLIX CPe0CME U CUCHEM
PA3UYHO20 (OVHKUUOHANILHOZ0 HAZHAYEHUA, C Y4emomM MeHOeHUUIl
pazéumua QYHKUUIL U APXUMEKMYP 6 COOMEECIMCMEYIOU{UX NPOD/IeMHO-
OpUEHMUD 06 AHHBIX CUCHIEM U KOMIIEKCO6
OCHOBHI aNT OpHTMH3AI[HH H IIPOrpaMMHPOBaHH S CKPHITT-(haiiop Ha a3bike CH#.
[ TpHHIIMITEI TTOCTPOEHHS M BUJIBI APXUTEKTYPhI KOMITBIOTEPHOTO IPOrPAMMHOIO
obeclieyeHHUs, BO3MOXKHOCTH OpraHm3aimu 3 (PeKTHBHOrO TrpadHIecKoro
0TOOpaKkeHH L.
CraHgapThl opOpMIEHHS KOJa TSI HCIIONb3YEMBIX S3bIKOB ITPOT PAMMHPOBAHIS
C++, CH#.
IIprMeHSTH MeTOABI M CpPeACTBA  IPOEKTHPOBAHHA  KOMITBIOTEPHOIO
MPOrPaMMHOI0 OOecIIeYeHH I, CTPYKTYP JAAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
HHTep(deficoB IS co3MaHMsI H HCIOMb30BaHUS Tpad)HUecKOro IpelcTaBIeHH S
TOITy4aeMbIX PEIlleHNH.
[TpoekTHpOBaHHEM MMPOrPAMMHBIX I'padHUYecKIX HHTep(eHCcoB.
[TpoeKTHPOBaHHEM CTPYKTYP AAaHHBIX IS XpaHEeHHS TPa(YeCcKIX TTPHMHTHBOB.
Pa3paboTKol TEXHHYECKON MOKYMEHTAIlHH Ha KOMIIbIOTEPHOE IIPOrPaAMMHOE
oOecIeYeHHE ¢ HCIIOIb30BAHIEM CYIIECTBYIOIINX CTAaHIAPTOB.

Peanuzyem npuemst padomsl ¢ cO6peMeHHbIMU UHCHPYMEHMATIL HBIMU
cpedcmeamu, 1noooepacusarOUiUMU cozdanue npozp aMMHBIX
npoo6IeMHO-0pP UEHIMUD 06 AHHBIX NPOOYKMOE



3namsp [ TpHHIMITEI TTOCTPOEHHS M BHJIBI APXUTEKTYPhI KOMITBIOTEPHOTO IIPOrPAMMHOLO
obeclieyeHHs, BO3MOXKHOCTH OpraHm3aimu 3(P(PeKTHBHOrO rpadHIecKoro
0TOOpaKeHH L.
CraHmapThl opopMIeHHS KOJa JUISI HCTIONb3YEMBIX S3bIKOB ITPOT PAMMHPOBAHHS
C++, CH.
TurmoBele pelnieHHs, OHOITHOTEKH ITPOrPAMMHBIX MOJYJIEH, I1a0JIOHBI, KIIaCChI
OOBEKTOB, HCIIOIBb3YEMBIE IIPH pPa3paboTKe KOMITBIOTEPHOTO ITIPOrPAMMHOIO
oBecIieyeHHs AT CO3MaHHs IpadHYeCKHX IIPHMHTHBOB.

Ymems Hcronp30BaTh CYIECTBYIOIIHE THIIOBBIE PEIIEHNS H IIAGIIOHBI TPOEKTHPOBAHH S
KOMITFOTEPHOT'O IIPOrPAMMHOIO 00€CIIeYeHHA.
IIprMeHSITH  MeTOXBI M CpPeACTBa  INPOEKTHPOBAHHA  KOMITBIOTEPHOIO
MPOTrPaMMHOIO OOECIIeYeHH I, CTPYKTYP [JAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
HHTep(eficoB IS co3MaHHsI H HCIOMb30BaHUS TPadHUECKOro IpeIcTaBIeHHS
TIOITy4aeMbIX PeIlleHHIH.

Bnadems [IpoekTupoBaHneM 6a3 JaHHBIX 1S XpaHEHHS IpapHuecKiX MPHMHTHBOB.
[IpoekTHpOBaHIE MPOrPAMMHBIX T'padiecKUX HHTep(eiicoB.
[TpoekTHpOBaHNE CTPYKTYP AAHHBIX JUISI XpaHEeHH I TpaHUecKHX TPHMHTHBOB.
CpencrtBamu  pa3zpaOOTKH, H3MEHEHHE  apXHTEKTYPHL  KOMITBIOTEPHOIO
MIPOTrPaMMHOIO OOECIIeYeHH H €€ COITIacOBaHHe C CHCTEMHBIM aHAITUTHKOM H
ApPXUTEKTOPOM TIIPOTPaMMHOrO oOeclieyeHHs I TOMydeHHs Tpaduyeckoit
HHTEPIPETAIH ITOTyYaeMbIX peIeHHI.

2. CTpyKTypa U coaep:KaHHe JUCHHUTLTHHBI

2.1 PacnpejesieHHe TPYAOEMKOCTH JUCHHILIHHBI 0 BHAAM padoT

OO01mas TpyA0EMKOCTh JHCIIHIUINHEBI COCTABIIIET 2 3a4. ell. (72 4acoB), HX pacIipellelicHHe
10 BHJIaM paboT IPeicTaBIeHO B TaOIHIle

CemectpbI
Buj yuedHoii padorbl Reera (Jachl)
MACOB
KonrakTHasi padoTa, B TOM YHCJIE: 36,2 | 36,2
Ay/MTOpHbIE 3aHATHA (BCEro): 34 34
BaHATHA JIEKI[HOHHOT'O THIIA 16 16
JlaGopaTopHBIE 3aHSITHS 18 18
3aHATHS CEMHHAPCKOIO THIIA (CEMHHAPHL,
IIPAKTHYECKIE 3aHSITHSI)
HHast KOHTAKTHAsA padoTa: 2,2 22
KoHTpois camocTtosTensHoi padborsl (KCP) 2 2
[IpomexyrouHas arrecrarsg (MKP) 0,2 0.2
CamocrosiTe/IbHAA padoTa 358 | 358
KoHTpospHas pabora 20 20
CamocTOosTENbHOE H3YUEHHE Pa3/IETIoB, 158 | 158
CaMOITOTI OTOBKA
Tac. 72 72
B TOM 4HCJIe
O0mas TPYA0EMKOCTh KOHTAKTHafl 36,2 | 36,2
padoTa
3aY. el 2 2

2.2 CTpykTypa JUCIHILIMHbI
Pacrnipeenenne BHAOB yueOHONH paGOThI H HX TPYIOEMKOCTH I10 Pa3/ieniaM U CIIHIDIHHEL.
Pazmensl (TeMbl) TUCIMIUIHHBI, H3YYaEMBIE B 5 CEMECTPE



Ko/nriecTR0 ACOB

Bueaym
Ne HanMmeHoBaHHE P az1e/10B (TeM) Beero AymiaropHas padoTa TOpHAA
padoTa
Ja 113 JIP CPC
1. | BBemeHHe B KOMITbIOTEPHYIO I'padrKy. 7 2 1 4
2. | Cpena paspadorku Unity. MTHCTpyMeHTE P 5 ) 4
pazpaborku. HacTpoiika ITpoekTa.
3. | KommoneHnTtsr GameObjects. CrcTeMa cOOBITHIT g ’ ) &
(EventSystem)
4. | Koopaunats! B GUI Unity3D. Muposeie
KoOopMHATH. CHCTeMa KOOPIAHHAT 3KpaHa. 9 2 3 4
CuHcTeMa KOOpIHHAT rpadrieckoro uHTepdeiica.
5. | AHuMarms. 8 2 2 4
6. | Hactpoiika ITOBEpXHOCTH. 7 1 2 4
7. | Kamepa u urpopasi o0acTb. 7 1 2 4
8. | Cxpurir-daiin crieHapHs HIPHI. 8 2 2 4
9. | JanmmadTt. 7.8 2 2 3,8

NTOI'O mo pasgesam JcHMILIHHbI 69,8 16 18 35,8

KoHrponbs camocTosrensHon padoTsl (KCP) 2

[IpomexytoyHas artectaimsd (MKP) 0,2

IlonroroBKa K TEKYIIEMY KOHTPOIIIO

O0mAs TPYA0EMKOCTD 10 JHCIHILTHHE 72

2.3 Cogep:xanue pa3iesioB (TeM) THCIHHIIMHDbI
2.3.1 3aHATHA JIEKIIHOHHOI0 THIIA
PopMma
Ne HaumeHoBaHHe p azie/1a (TeMbI) Coaep:raHie p azaea (TeMbI) TERYIIEr 0
KOHTP 0J18

1. | BeeaeHue B ArmmapatHas Oaza MAaIlMHHOH rpagpuxu, | P3, T

KOMITBEOTEPHYIO T'padHKy MIPOrPaMMHBIE CPEJICTBA KOMITBEOTEPHOH TpadHKH.
I'padiieckiie BOSMOXKHOCTH SI3BIKOB  BBICOKOTO
ypoBHs. ['padreckiie pemaktopsl. ['padrimeckie
s3BIKH. ['padiyeckiie OGHOIMHOTEKH.

2. | Cpena paspadorku Unity. OCHOBHBIE ITYHKTHI MEHIO: HEPAPXHS, IIPOCMOTP P3, T
WHCcTpyMeHTHI pa3paboTKH. | CLEHHI M UTPhI, AHHMAI[, HHCIIEKTOP, IIPOEKT,

Hactpolika mmpoekTa. AKTHBBI.

3. | Kommonentsl GameObjects. | KommioneHter  Transform, Renderer, Collider, | P3, T
CucreMa cOOBITHIT Phisics, Effects. YTpaBiieHHe U OpraHu3aius CBI3H
(EventSystem) MeJKIy MOAYILSIMIH KOMITOHEHTA.

4. | Koopmgunartst B GUI MrupoBeie koopauHaTel. Cucrema koopmuHat | P3, T
Unity3D. rpadyeckoro HHTepdeiica.

5. | AHmmarus. Hactpoiika 3D aHmmMaIimm. P3, T

6. | HacTpoiika ITOBEPXHOCTH. Odopmiienne smemeHTa Ground. P3, T

7. | Kamepa u urposas o6mactb. | HacTpolika KaMephl H HTPOBOI OOIIacTH. P3, T

KoMITIOHeHT Transform.
8. | CkpHIIT-aiin crieHapHs Cxpurt-daiin a1 GyHKIFoHamNa IIpH B3,'T
HUIPHL. CTOINKHOBEHHH C IUIOCKOCTBIO, Pa3pyIIEHHE.
[lepemertieHHe HTPOBOrO OOBEKTA 3a YKa3aTeIeM
MBIIIIH.
9. | UrpoBoe MeHI0. CUETYHK Co3gaHue HrpoBoro MeHo. CosfaHne CUETUHKA P3, T

OYKOB.

OYKOB.




2.3.2 3aHATHSA CeMHHAPCKOT0 THIIA — He MPeayCMOTPEHbI

2.3.3 JIadopaTopHble 3aHATHA

PopMma
Ne HanMmeHoERaHHe pazle/ia (TeMbI) HanmveHopaHHe J1a0opaTopHLIX padoT Telcyfuero
KOHTP 011
1. | Cpena paspaborku Unity. M3yunuTh HHCTPYMEHTH pa3zpaboTk. HacTpouTh P3, T
HHCTpyMeHTH pa3paloTKH. | ITPOEKT.
Hactpoilika mmpoekTa.
2. | Kommonentsr GameObjects. | M3yunrs xommoHeHTH GameObjects. Cosnarh P3, T
CucreMa cOOBITHIT KOMITOHEHT «ITaJ[afOIIIiT KyO».
(EventSystem)
3. | KoopmguHartst B GUI M3y4yuTh MHPOBBIE KOOPIHHATEL H CHCTEMY P3, T
Unity3D. KOOPAMHAT BKpaHa.
4, | Anmmarius. CospgaHiie 1 HacTporika 3D aHHMaI[HH. P3, T
5. | Hactpolika ITOBEpXHOCTH. BusyansHoe odopmnenne sneMeHTa Ground. P3, T
6. | Kamepa i urpopas oOmacts. | HacTpolika KaMepsl H UTPOBOI OOIaCTH. P3, T
KomroHeHT Transform.
7. | CxpuriT-¢aiin crieHapHs Paspaborka Ha C# ckpHITT-haitiioB A1 peaKiHi Ha P3, T
HUIPHL. CTONKHOBEHUS, Pa3PYILUEHNS, TIepeMEIEHH.
[lepemerieHne HTPOBOro OOBEKTA 3a YKa3aTeIIeM
MBIIIIH.
8. | UrpoBoe MeHI0. CUETUHK Co3gaHue HrpoBoro MeHo. CosfaHne CUETUHKA P3, T

OYKOB.

OYKOB.

2.3.4 KypcoBble padoThl — He MPeyCMOTPEHbI

2.4 Ilepevenb Y4eOHO-METOMIECKOT0 odecneeHHs JJIA CAMOCTOSATEILHOMH PadoThI
00YYAIOIIHXCA N0 JUCI[HILIHHE (MOYJ/II0)

No Brg CPC [lepeueHp yueOHO-METONHIECKOTO oﬁecnequm JTHCI[HIUTHHEI
T10 BBIITOITHEHHIO CaMOCTOSITeTbHOH paboThl
1 H3yueHne Meroamueckie yKazaHHS IO OpraHH3al[i CaMOCTOSTEIbHOH
TEOPETHYECKOTO paboTh CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
MaTepHana HH} OPMAIHOHHBIX TeXHOIOrHiL, mporokor Nel ot 30.08.2019
2 Perenne 3amau MeTtoauueckie yKazaHHS IO OpraHH3alli CaMOCTOSTEIbHOH
paboTh CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
HH(} OPMAITHOHHBIX TeXHOIOrHi1, mporokorn Nel ot 30.08.2019

B (hopMax, aJalTHPOBAHHBIX K OTPAaHHYEHHSIM HX 3I0POBbS H BOCTIPHATHS HH(bOPMAIIHH:

YueOHO-MeTOMUYECKHE MaTepHabl I CaMOCTOSTEIBbHOH PaldoThl OOYYAIOIMXCS M3
YHCIIa HHBAIMIOB H JIHII ¢ OTPaHHYEHHBIMH BO3MOJKHOCTSIMH 310poBbs (OB 3) mpegocTaBisrorcs

JU1s1 THIL ¢ HapyTIeHHSIMH 3PEHIS:
— B ITe4aTHOH (hopMe YBETHUEHHBIM IIPH(TOM,
— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B hopMe ayanodaiiia,

— B MeyaTHOIT opme Ha S3bIKe Epaits.
JI71s1 v ¢ HapyTIEHN SIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.
JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIFHOTO arliapara:




— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTAa,

— B opMe ayaunodaiina.

JlaHHBIH TIepeueHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YaFOIIIXCA.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
B cooteerctBun ¢ Tpebopanmsamu OI'OC B mporpamMma JUCIHIUIHHBL IPEeAycMaTpPHBAET
HCTIONb30BaHHE B Y4YeOHOM IIpoIlecce CIeAYIOIX 0O0pa3oBaTellbHbIE TEXHOIOTHH: YTEHHE
JEKIHiT ¢ HCIOJIb30BAaHHEM MYIbTHMEIHITHBIX TEXHOIOTHI; METOJ MAaJbIX TPYIII, pPa3dop
MPaKTHYeCKHX 3ajad H KeHCOB.
[Ipn oOyueHHH HCITONMB3YIOTCS CIEAYIONIHE 00pa30BaTEIbHbIE TEXHOMOTHH:

— TexHonorud KOMMYHHKAaTHBHOTO OOyuYeHHS — HalpaBlIeHa Ha (opMHpoBaHIe
KOMMYHHKaTHBHOII KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBIsIeTCS 0a30BOH, HEOOXOAMMOM JJIsL
aJaNTaIii K COBPEMEHHBIM YCIOBHSAM M KKYJIb TYPHOH KOMMYHHKAIHH.

— TexHonorusgd pasHOYpPOBHEBOro (AHQpdepeHIIHPOBAHHOIO) OO0yUeHHS — ITpejIloliaraet
OCYIIECTBIIEHIE TI03HABATEIbHOI JAESITEIbHOCTH CTYJEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH H HHTEPECOB, ITOOIIPSS HX PEaTH30BBIBATh CBOH TBOPYECKHIT
noreHiman. Cosgamie H HCIIONb30BaHHE IHATHOCTHYECKIX TECTOB SBIISETCS HeOTheMIeMOil
YACTHIO JAHHOIH TeXHOIOIHH.

— TexHomormsa MOAYIBHOTO OOYYeHHS — IIpeAyCMaTpHBAaeT JelleHHE COAepKaHHSI
JHCIIHIITHHBI Ha JJOCTaTOYHO aBTOHOMHBIE Pa3Aelbl (MOAYIIH ), HHTETPHPOBaHHBIE B OOIIHI KypC.

— HHpopmanHoHHO-KOMMYHHKaI[HOHHEIe TexHomornmn (MKT) — paclmpsror paMKu
o0pa3oBaTeIbHOro IIpoIiecca, IMOBBIIIAS €r0 ITPaKTHYECKYIO HaIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT padOTHl yYaMXCA H IIOBBIINIEHHIO ITO3HABATeIbHOM
akTUBHOCTH. B pamkax MKT Beiaensrorcs 2 BUa TEXHOIOTHH:

— TexHONOrHS HCIIONb30BAaHHS KOMIBIOTEPHBIX ITPOrpaMM — TIO3BOJIIET 3 eKTHBHO
JIOTIOJTHHTH ITPOIeCC OOYyUEHHS SI3BIKY Ha BCEX YPOBHSIX.

— VHTEepHeT-TeXHONMOTHH — TIPEJOCTABISIOT IMHPOKHE BO3MOKHOCTH JUISI  TIOHCKa
nHpopMarIi, pa3padoTKH HAYYHBIX IPOEKTOB, BeIeHHI HAYIHBIX HCCIIeJOBaHHII.

— TexHonornsa HHAMBHIyaTH3aI[MH OOyYeHHS — TOMOTaeT pealTH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBAS HHAMBHIYyalbHBIE OCOOEHHOCTH M TOTPeCGHOCTH
YYaImxcs.

— IlpoekTHast TEXHONOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aHMOJICHICTBHSI yYaIl[UXCsS C LENbI0 PeIeHHs 3ajJaul, KOTopas OIMpeJelseTcs B paMKax
MpodecCHOHATBHOI MO OTORKH, BRIIEISI TY HIH HHYIO ITpeIMEeTHYIO 00MacTh.

— TexHonornsa oOy4yeHHS B COTPYAHHYECTBE — pealH3yeT HIEI0 B3aHMHOTO OOYYeHHS,
OCYIIECTBIISI KaK HHAMBHAYAIbHYIO, TaK H KOUIEKTHBHYIO OTBETCTBEHHOCTh 3a peIleHHE
y4YeOHBIX 3a][ay.

— HrpoBas TexHONOrHs — MO3BOJIIET Pa3BHBAaTh HABBIKM PACCMOTPEHHS Psifia BO3MOKHBIX
CIIoco0OB peleHHs Mpo0neM, aKTHBH3HPYSI MBIIIIEHHE CTYAEHTOB M PacKpbIBas TMYHOCTHBIT
MTOTEHIHAT KaXkJ0TO YUaITerocCsl.

— TexHoNOrHS pasBHTHSA KPHTHYECKOIO MBIINDIEHHS — CIIOCOOCTBYET (HhOPMHPOBAHHIO
PasHOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYEeCKH OTHOCHTHCS K HH(OPMAIIHH, YMEHHIO
OoTOHpaTh HH(OPMAIIHEIO JUTS PelIeHHs ITOCTaBIEHHOM 3a[auH.

KoMruiekcHOe HCITOIB30BaHHE B YUeOHOM ITpOIlecCe BCEX BBIINIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIHPYIOT JHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTh, Pa3BHBAIOT II03HABATEIbHBIE
TIPOIIECCEI, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOJDKeH oO0majgaTh
OYIYILHH CIIEIHAIINCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTeNbHbIX TEXHOIOTHIT BKITFOYAtOT B Ce0S:



— paboTa B MaJIbIX IPYIIAX (KOMaHJIE) - COBMECTHAS JIESTELHOCTh CTYIEHTOB B IPYITIE TTOJ
PYKOBOJICTBOM JIHJIEPA, HAITPABIIEHHAS Ha PEIIeHIe OOIEl 3aja4H ITyTEM TBOPYECKOTO CITOKEHUS
PE3YIIBTaTOB HMHAMBHAYAJIBHOII pa0OTBl WIEHOB KOMAHJABI C JIEIEeHHEM TIONTHOMOYHI H
OTBETCTBEHHOCTH;

— TIPOEKTHAas TEXHONOTHS - HHIUBHAYaIbHAS IIH KOINIEKTHBHAS JeSITEIbHOCTE 10 0TOO0PY,
pacIpeIeTIeHHI0 U CHCTeMAaTH3allHH MaTepHala 110 OIIPeJIelIeHHON TeMe, B pe3ylbTaTe KOTOpPOH
COCTABIISETCS ITPOEKT;

— aHaIM3 KOHKPETHBIX CHTYyallHH - aHAJM3 PEeallbHBIX ITPOOJIEMHBIX CHTYAI[HIl, MMEBIIINX
MECTO B COOTBETCTBYIOMIeH 0OITacTH IMpodecCHOHATbHON AesSTENbHOCTH, H TIOHCK BapHAHTOB
JIYYITNX PEIIeHHI;

— Pa3BHUTHE KPHTHYECKOTO MBIIIIIEHNS — 00pa3oBaTellbHAS AeITeIbHOCTh, HAallpaBIIeHHAs Ha
Pa3sBHTHE Y CTYAEHTOB Pa3yMHOT0, Pe(IeKCHBHOIO MBINIIEHHS, CIIOCOOHOTIO BHIIBHHYTh HOBBIE
HJIeH H YBHAETHh HOBBIE BO3MOKHOCTH.

ITomxom pa3bopa KOHKPETHBIX 3aflad M CHTYal[Hil IIMHPOKO HCIIONIb3YeTcS Kak
NIpENoJaBaTelleM, TaK H CTYJEHTAMH BO BpeMS IIEKIHI, Ta0OpaTOPHBIX 3aHSITHII H aHalM3a
PE3YIIBTaTOB CaMOCTOSITEILHOI paboTHl. DTO OOYCIOBIEHO TEM, YTO IIPH HCCIENOBAHHH H
PEIIIEHNN KaXkK/[0 KOHKPETHOIT 3a/1a4ll HMEETCS, KaK ITPABIIIO, HECKOIIBKO METOJOB, a 3TO TPeOyeT
paz0opa ¥ OLEHKH LENOIT COBOKYITHOCTH KOHKPETHBIX CHTYAIIHIL.

KOJIHYECTBO
I/ICHO.]'I]:Z!YBM]:IG HHTEPAKTHBHEIE oﬁpazonaTe.m,Hble
Cemecrp BH,E[ 3aHATHA " HHTEPAKTHBHBIX
TEXHOJTOTHH
qacop
[IpakTiueckue 3AHSITHS B pexHmMax
6 JI, JIP B3aHMOJIEHCTBUS «ITPEMOAABATEND — CTYAEHT» H 6
«CTYHEHT — CTYIEHT»
Hroro 6

Tembl, 3aaHis M BOIPOCHI JJIA CaMOCTOSITENbHOH padoThl ITPH3BaHbI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAIMH, YMEHHSI CaMOCTOSITENIBHO PACHHPATh M YIIIyOlsATh 3HAHHA,
TOITyYEHHBIE B XOJIe JIEKITHOHHBIX U MPAKTHYEeCKHX 3aHSTHI.

[Moxox pa36opa KOHKPETHBIX CHTYAIHiT ITHPOKO HCIIONb3YeTCsI KaK MperofaBaTeleM, TaK
U CTyIEHTaMH TTPH TTPOBEAECHNH aHATH3a Pe3yIbTaTOB CaMOCTOSITENBHOMH pabOTHI.

JUIs Il ¢ OrpaHHYEHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPEHAa OpTaHM3aIlis]
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JU1s1 THIL ¢ HapyTIeHH SIMH 3PEHH ST

— B ITeYaTHOH opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JU1s1 Il ¢ HapyTeHHsIMH CITyXa:

— B MeyaTHOIT opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JU1s1 1HIL ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliapara:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JUIs Il ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPeHa OpTaHM3aI[is
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IeKTPOHHO TTOYTHI.

JlaHHBIH TIepeueHh MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YOI XCAL.

4. OuleHoYHBbIEe M METOAHMYECKHE MATEPHUAJIBI
4.1 OneHounble cpeAcTBa Il TEeKYIIEro KOHTPOJIS  YCIEBAeMOCTH H
NPOMEKYTOUHOMH ATTECT AN



OrneHOYHbIE CpPeJCTBa ITpeJHa3HAYeHbI 11 KOHTPOIS H OIEHKH 00pa30BaTelbHBIX
JIOCTIDKEHHIT OOYYarOIMXCS, OCBOMBIIMX IIPOrpaMMy Y4eOHOH JHUCIIMIUIMHBI «(OCHOBBI
KOMITBIOTEPHOI IpadHKI.

OreHOYHBIE CPEACTBA BKIFOYAET KOHTPOIbHBIE MaTepHAIbl IS MPOBEACHHS TeKYIero
KOHTPOJIs B popMe TECTOBBIX 3aJ[aHII H MPOMEKYTOUHOI aTTecTali B (opMe BOITPOCOB U
3aJ[aHHI K 3a4YeTy.

OrleHOYHBIE CpPEACTBAa Ul HHBAIMAOB H JHI[ C OTPaHHYEHHBIMH BO3MOIKHOCTSIMH

3I0POBb ST BRIGHPAIOTCS ¢ YUETOM HX HHIHBHAYATHHBIX TICHXO(H3HIECKIX 0COOSHHOCTEIH.

— ITpH HeOOXOJIIMOCTH HHBATTHJ[aM H JTHI[aM ¢ OrPaHHYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MPEAOCTABIISAETCS JOMOIMHUTEILHOE BPEMSI UL ITOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPH MTPOBEAECHHH ITPOLETYPHl OlIEHHBAHHS Pe3yIbTaTOR O00yYeHHS HHBAIIOB H JIHI] C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS MPeAyCMAaTPHBAETCS HCIIOIb30BAHIE TEXHHYECKIX
CPelCTB, HEOOXOAHMMBIX HM B CBSI3H C HX HHANBHIYaTIbHBIMH OCOOEHHOCTSIMH ;

— IPH HEOOGXOAMMOCTH I OOYYAOIIHXCS C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 310POBbBS
H HHBATHIOB IpoOIelypa OIEHHBAHMS pPe3yIbTaTOB OOYYEHHS II0 JUCI[HIUIHMHE MOXKET
TIPOBOJHUTHCS B HECKOIBKO STAIIOB.

[Iporieypa OlleHHBaHHUS Pe3yIbTaTOB OOYYEHHS MHBAIMAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOXKHOCTSIMH 3[0POBbSI TI0 JHCIMIUIMHE (MOAYNIIO) IPEAyCMaTpHBacT IIPeOCTABICHHIE
nHpopmamim B (opmax, aJallTHPOBAHHBIX K OrPaHHYEHHAM HX S3IO0POBbS M BOCIIPHSTHSI
HH(popMaIHM:

JUitst iy ¢ HapyIIeHHsIMHA 3PEHH ST

— B TeyaTHO# GopMe YBEITHUEHHBIM IIPH(TOM,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

JIrst iy ¢ HapyIneHHSIMH CITyXa:

— B MeyaTHOI opme,

— B (hopMe 3IeKTPOHHOTO JOKYMeHTA.

Jliist iy ¢ HapyIneHHSIMH OITIOPHO-ABHIaTeNIBHOIO alliapaTa:

— B MeyaTHOIT opme,

— B (hopMe 3IIeKTPOHHOTO JOKYMEHTA.

JlaHHBIIT TIepeuyeHbh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa
00y YaIOIIIXCA.

CTPYKTYpa olleHOUHBIX CPEACTB sl TeKYIIell H MPoMesKYTOYHOIl aTTecTaIiu

Kon HarmeHoBaHHe
No | KoHTpormHpyemble pa3fenbl (TEMbI) | KOHTP OIHPY eMOH OLIEHOYHOTO CPEJIcTBA
n/jni CLMIUIHHBI * KOMIIETE s IIp omexyTouHas
e (W ee IIP:(-:['[IJ;Id) Tecynps Koppoas paTI‘ei?‘aL[Hﬂ
1 Kowmmonentsr GameObjects. | U]I-1.11K-4 T,P3. 3agawi 1-10. | T. 3agauu 11-15.
CHcreMa cOOBITHIT UJI-2.11K-4
(EventSystem)
2 = s
2 KOOp,I[HHaTBI 5 GUI Eﬁ:;gﬁj T, P3. 3amaw 1-8. T. 3agaun 9-10.
Unity3D. '
3 WJ-1.TIK-4 T, P3. 3agaun 1-8. T. 3agaun 9-10.
i UJI1-2.TIK-4
4 Hacrpoiika MOBEpXHOCTH. WU-1.IIK-4 T, P3. 3agaun 1-8. T. 3agaun 9-10.
WJ1-2.TTK-4
5 | Kamepa u urpopas obmacts. | UJ[-1.ITK-4 T, P3. 3agaw1 1-8. T. 3amaun 9-10.
WJT-2.TIK-4
6 CKpI']]'[T-(l)aﬁJI clieHapHs U-1.IIK-4 T, P3. 3agaun 1-8. T. 3agaun 9-10.
HUIPHL. nJ-2.11K-4




Kog HarnmeHoBaHHe
No | KoHTpoymHpyeMble pasfenbl (TeEMbI) | KOHTP OJHPY EMOH OLIEHOYHOTO CPENCTBA
/I THCIHIUIHHBI * KOMITETEHLHH T Rowp s IIp omesxyTouHAaA
(HWIH ee yacTH) aTTecTaLHA
7 Urposoe meH10. CUETYHK UJ-1.IIK-4 T, P3. 3agaum 1-8. T. 3agauu 9-10.
OYKOB. nJ-2.11K-4

HonasaTe.Jm, KPHTEPHHA H IIKAJIa OICHKH C(l)O])MHpOBaHHle KOMIeETeHIH i

CooTBeTcTBHE IIOPOrOBOMY VPOBHI0 OCBOSHHS KOMIIETEHIIHIT IUTaHHPYEMbIM

pesybpTaTaM 00y4YeHHS H KPHTEPHSAM HX OIEHHBAaHHUS (OIEHKA: YA0BJAETBOPHTEIbHO /3aUTEHO):

IK-4 CnocofeH aKTHBHO YYACTBOBATH B Pa3padoTke CHCTEMHOI0 M NMPHKJIAJHOIO
MPOrpaMMHOI0 odecnevdeHHs

HJ[-1.ITK-4

3Hams

Yuems

Bnaoems

HJ[-2.ITK-4

3Hams

VYuems

Bnaoems

Iposodum Knaccuurkayuro u ocyuiecineiien 6ul00p COEPEMEHHBIX
UHCHID YMEHMATbHBIX cpedcms papadomku HPUKIAOHOZ0
npoZpaMMHOZ0 0OecneueHUs 6bIYUCTUMENbHLIX CPeOCmE U CUCHIEM
PA3MUYHO20 (DYHKUUOHAILHO20 HA3HAYEHUA, C YUEHOM MIEHOEeHUUIL
pazsumusa QYHKUUIL U APXUMEKMYP 6 COOMEECIMCMEYIOU{UX NPODIeEMHO-
OpUEHMUD 06 AHHBIX CUCHIEM U KOMNJIEKCO6
OCHOBBHI aNT OPHTMH3AI[HH H IIPOrpaMMHPOBaHH S CKpHITT-(aitiioB Ha S3bike C#.
[ TpHHIMMITEI TTOCTPOEHH S M BUJIBI aPXUTEKTYPhI KOMITBIOTEPHOTO IIPOrPAMMHOIO
obeclieYeHHUs, BO3MOXKHOCTH OpraHm3aimi 3 (PeKTHBHOTO TrpadHIecKOro
0TOOpaKeHH .
CraHmapThl opOpMIEHHS KOJa JUISI HCTIONb3YEMBIX SI3bIKOB ITPOT PAMMHPOBAHH S
C++, CH.
[IprmMeHSTH  MeTOABI H  CpPeAcTBa  IPOEKTHPOBAHHA  KOMITBIOTEPHOIO
MIPOTrPaMMHOIO OOECIIeYeHH I, CTPYKTYP JAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
HHTep(deficoB I co3MaHNsI H HCIOMb30BaHUS Tpa)HUeCcKOro IpeacTaBIeHIS
TIOITy4aeMbIX PEllleHHH.
[TpoeKTHpOBaHHEM TPOrPAMMHBIX I'padHUIeCKHX HHTEP(DEHCOB.
[IpoeKTHpPOBaHHEM CTPYKTYP AAHHBIX I XPaHEeHHS TPa(YeCKIX ITPHMHTHBOB.
Pa3paboTKoN TEXHHYECKOH MOKYMEHTAIlMH Ha KOMIIbIOTEPHOE IIPOrPaAMMHOE
o0ecreYeHHe ¢ HCIIOIb30BAHHEM CYIIECTBYIOIINX CTAHIAPTOB.
Peanuzyem npuemst padomsl ¢ cO6peMeHHbIMU UHCIPYM EHMATIL HBIMU
cpedcmeamiu, 1000 epacusarOU{UMU cozdanue npozp AMMHBIX
npooIeMHO-0p UEHIMUD 06 AHHBIX NPOOYKHOE
[ TpHHIMITEI TIOCTPOEHH S M BUJIBI APXUTEKTYPhI KOMITBIOTEPHOTO IIPOrPAMMHOIO
oOeclieYeHHUs, BO3MOKHOCTH OpraHm3aiiu 3 (PeKTHBHOrO rpadHIecKoro
0TOOpaKEeHH L.
CranmapTsl opOpMIeHHS KOa TSI HCIIONb3YEMBIX S3bIKOB ITPOT PAMMHPOBAHH A
C++, CH.
TurmoBele pellieHNs, OHOMHOTEKH ITPOIrPAMMHBIX MOJYJIEH, I1a0IOHBI, KIIACCHI
OOBEKTOB, HCIIOIb3YEMBIE IIPH pPa3paboTKe KOMITBFOTEPHOIO ITPOrPAMMHOIO
obecIieyeHHs AT CO3MaHHs IpadHYeCKHX IPHMHTHBOB.
Hcronp30BaTh CYIECTBYIOIIHE THIIOBBIE PEIIEHNS U MIAGIIOHBI ITPOEKTHPOBAHN S
KOMITHFOTEPHOT'O IIPOrPAMMHOIO 00eCIIeYEHHA.
[IprMeHSTH  MeTOABI M CpPeACTBA  IPOEKTHPOBAHHA  KOMITBIOTEPHOIO
MIPOTrPaMMHOI0 OOECIIeYeHH I, CTPYKTYP JAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
HHTep(eficoB I co3MaHMsI H HCIOMb30BaHUS Tpad)HIecKOro IpelcTaBIeHH S
MOITy4aeMbIX PeIllleHHIH.
[IpoekTupoBaHneM 6a3 JaHHBIX JUIS XpaHEHHS IpapHuecKHX MPHMHTHBOB.
[IpoekTHpOBaHIE MPOrPaMMHBIX I'padHUecKUX HHTepeiicoB.



[IpoekTHpOBaHNE CTPYKTYP AAHHBIX JUIS XpaHEHH I Tpa(HuecKHX MTPHMHTHBOB.
CpenctBamu  pa3paboOTKH, H3MEHEHHe  apXHTEKTYphl  KOMITBIOTEPHOIO
MPOTPaMMHOTO OOeCIieYeHHS H €€ COIIaCOBaHHe C CHCTEMHBIM aHATHTHKOM H
apXUTEKTOPOM TIIPOTpPaMMHOrO ofecliedeHHs I TONMydYeHHs Tpaduyeckoit
HHTEPIIPeTaIfiN MOTyYaeMbIX PEIIeHHI.

TumoBble KOHTPOJIbHBIE 32JaHHA IWIH HHbIC MaTepHaJIbl, H006X0,[[HMble JJIA OIEHKH

3HAHMII, YMeHHil, HABLIKOB H (WIH) ONbITA JEATeJbHOCTH, XAPAKTEPH3YIOIHNX 3TANbI
(opMHpOBAHIA KOMIIETEHIIHIl B Mpoliecce 0CBOeHHA 00Pa30BaTeIbHOI MPOrpaMMbI

3agaun 1o TeMe «KommoHeHTH GameObjects. CrcTeMa cOOBITHI.

Jig KaKIoH 3aJaud HeoOXOAMMO PEAN30BaTh OTJENBHBINI KOMIIOHEHT (CKPHIIT) H

NIPHKPENTHTh €r0 K COOTBETCTBYIOIIEMY HIPOBOMY OOBeKTYy. [IpoBepuTs paboTocimocoGHOCTH
KOMITOHEHTOB MOXKHO B pexrMe Play, HakaB KIIaBHIILY «ITPOGEID».

T

2,

10.

11

12.

13.

14.

JloGaBbTe K HIpPOBOMY OOBeKTYy KOMIIOHEHT Rigidbody, 4TOGB OH Hayal IOAYHHSITECA
dmsmke. [IpoBepbTe, UTO 0OBEKT MafaeT MO JeficTBHEM TPaBHTAI[HH.

Co3spaiite kHonky Ul. Peamu3zyiite coObITHE, KOTOPOE IPH HAaKaTHH Ha KHOIIKY MEHSET I[BET
BeIOpanHOro GameObject.

JlooappTe kommoHeHT Collider x HrpoBoMy OOBEKTY M PealM3yHTE COOBITHE
OnCollisionEnter, 4TOOBI IIPH CTOIKHOBEHHHU € JIPYTHM OOBEKTOM ITOSBISIIOCH COOOIEHIE B
KOH COJTH.

Co3paiiTe HECKOIILKO 00BEKTOB ¢ KOMIIOHEHTOM AudioSource. Peanusyiite coObITHE, YTOOBI
TIPH KITHKE MBIIIBIO 110 00BEKTY BOCIIPOM3BOAIIICS YHHKAIIBHBII 3BYK.

JloGaBbTe K 00BekTy KoMroHeHT Light. Peammsyiire coOwiTHE, YTOOBI IIPH BXOJE HIPOKa B
TPHITEP 30HA CBET BKIIFOYAJICS, A IIPH BBIXOJEe — BBIKITFOYATICAL.

Co3spaiiTe 0OBEKT ¢ KOMIIOHEHTOM Animator. Peammsyiire coOBITHE, YTOOBI IPH HaKaTHH
KITABHIIH ITpO0eN 3aIlycKanach aHUMAIlHS ITPBIKKA.

JloGaBbTe K 0OBEKTY KOMITOHEHT Script ¢ ITyOIHMYHOHN IepeMeHHOMN. Peanusyiite coOBITHE,
YTOOBI IIPH H3MEHEHHH 3HAYEHH S TIEPEMEHHOM IMPOHCXOAIIIO H3MEHEHHE I[BETa O0BEKTA.
Co3spaiiTe CHCTEMY, B KOTOPOH IIPH YHMYTOXeHHMH OAHOro o0bekTa (OnDestroy) mapyroit
OOBEKT IOITYYaeT YBEJOMIIEHHE H BBINIONMHSET AEHCTBHE (HAIPHMEp, YBEIHYHBAET CBOI
pasMep).

JlobapbTe K 00BekTy KomItoHeHT Particle System. Peammsyiite coObITHe, YTOOBI IIpH
CTOIIKHOBEHHH C IPYTUM OOBEKTOM 3aITycKanach YacTuiia (3¢ QekT B3phiBa).

Co3spaiite 00bekT ¢ KomrioHeHTOM Ul Text. Peamusylite coObpiTHE, YTOOBI ITPH HaBeAeHHH
Kypcopa MBIIIIH Ha OIPEIENIEHHBIN 00BEKT 0TOOPakaloch COOOINEHHE Ha SKPaHE.
Hcyesarormit xy6. Cospaiite urpoBoil o0bekT "Ky0" (Cube) B cuenHe Unity. Hammmmirte
KOMITOHEHT (CKPHIIT), KOTOpBII OyJeT OTCIeKHBaTh Ha)kaTHe KIABHINH «IIPOOe» Ha
KmapuHatype. IIpn HakaTuu 53TOH KIaBHIIM WrpoBoil oO0bekT "Ky0" MOmXKeH HcYe3aTh
(CTaHOBHTHCS HEAKTHBHEBIM B CI[EHE).

Hcuesaromag chepa. Cozmaiite urpopoii 06sekT "Cdepa” (Sphere) B cuene Unity. Hammmmite
KOMITOHEHT (CKPHIIT), KOTOPBII OyIeT OTCIEKNBAaTh HaKaTHe KIIABHIIHN «<—» Ha KIIABHATYPeE.
[Tpy HakaTHH STOH KITaBHIMHM HIpoBoii 00BhekT "Cdepa" mOMKeH HcUe3aTh (CTaHOBHTHCS
HEaKTHBHBIM B CIIEHE).

Hcyesaromas nmupamuga. Cosgaiire HrpoBoil o0bekT "[Inpammga” (Pyramid) B criene Unity
(MOXXHO HMITOPTHPOBAaTh TOTOBYIO MOJENh IIH CO3MaTh CAMOCTOSATENBHO). Hammmmite
KOMITOHEHT (CKPHIIT ), KOTOPBIT OyIeT OTCIeKNBAaTh Ha)KaTHe KIIaBHIIN «—>» Ha KIIaBHATYpeE.
[Ipu Ha)KaTHH 3TOM KIIAaBHINN HTPOBOH 00beKT "[Impamiza” JOIDKeH Hcue3aTh (CTaHOBHTHCS
HEaKTHBHBIM B CIIEHE).

Hcuesaromuii momnHAp. Cospaiite urpoBod o0bekT "[wmmHap" B ciieHe Unity (MOKHO
HMITOPTHPOBaTh TOTOBYIO MOJEIh WM CO34aTh CAMOCTOSTEIBHO). Harmimure KOMIIOHEHT
(CKpHIIT ), KOTOPBIH OYIET OTCIIEKUBATh HAaXKaTHe KITaBUIIHN «R» Ha KimaBuarype. [ Ipn HaxaTHu



15.

3TOH KITABHUIHM HTPOBOH 00BeKT " [Inpamuga” 1oikeH HeUes3aTh (CTaHOBHTHCS HEaKTHBHBIM B
CI[eHe).

Hcuesaromass oObekT. HMMIIOPTHPYITE TOTOBBIE MOJENH IIOHPABHUBIIMXCS OOBEKTOB.
Harmmirire KOMITIOHEHT (CKPHIIT), KOTOPBIH OyAeT OTCIEKHBATh Ha)kKaTHe KIIABHINMH « T» M
«|» Ha kmaBuarype. [IpH HakaTHH OJHOIT M3 S5THX KIIaBHIN OOBEKT JOIKEH HCYe3aTh
(CTAaHOBHTHCSA HEAKTHBHBIM B CI[EHE).

3agaun 1o TeMe «Co3gaHne M HacTpolika 3D aHuMaIlHi».

il

10.

Annmvainsg apikeHnsa Ky6a. Cozpaiire urpopoii o0bekT "Ky6" (Cube) B cruieHe. HacTpoiite
JUIS Hero aHHMAaIlHIO IIepeMellleHHs BIEpEA H HazaJ Mo OcH Z. AHHMAaIs J0JDKHA
3aITYCKaThCS aBTOMATHYECKH ITPH 3aITyCKe CLIEHBI H TIOBTOPATHCS OECKOHEUHO (IIHKIIIYECKH ).
Bpamaromascs chepa. Cosgaiire nrpopoit 06bekT "Chepa" (Sphere) B ciiene. Hactpoiite 1
HEro aHHMAI[HIO TIOCTOSIHHOTO BPaIT[eHHsI BOKPYT CBOeH OcH Y. AHMMAaIHS J0JKHa paboTaTh
HEIPEPHIBHO Ha ITPOTSIKEHHH BCEH CIIEHHL.

AHnmains oTKpeITHS ABepH. Cosparite 3D-Moens ABepH (WIH HCITOIb3YIHTe IIPHMHTHBBI I
HMHTAIHMH JBepH). HacTpoiiTe aHMMAIMIO OTKPBITHS ABEPH (TIOBOPOT BOKPYT OJHOI H3
CTOpOH). Peannzyiite 3amyck aHHMAI[HH IT0 Ha)KaTHIO KJIaBHIN «E» Ha KITaBHaType.
AHnmvalig n3MeHeHHd 1iBeTa o0bekTa. Co3zfaiite 060 3D-00beKT B cileHe. HacTpoiite s
HEro aHMMAI[HIO, ITPH KOTOPOH IBET MaTepHala IUTaBHO M3MEHSIETCS C OMHOIO I[BeTa Ha
JIpyroi W oOpaTHO (HAIPUMep, U3 KPacHOTO B CHHHMH M 0OpaTHO). AHMMalMs JOJDKHA
ITPOHT PBIBATHCS IIMKITHYECKH.

AHnMaIHs TIpeIkKa IepcoHaxa. Cozmarite 3D-Moenb MepcoHa)a (MOKHO HCIIOIb30BaTh
MMPUMHTHBEI). HacTpoiiTe aHHMAaI[HIO TIphIKKa: IIEPCOHAXK JMOIKEH TIpHCcedaTh, 3aTeM
TIOATIPLITHBATh BBEPX M BO3BpAINAThCS B HCXOAHOE TIOJIOKeHHe. AHHMAIHS JOJDKHA
3aITYCKaThCS MPH Ha)KaTHH Ha KIIaBHIITY «IIPOOEm».

Co3maTh JBHXKeHHe 0O0beKTa II0 TpaeKTOPHH, 3aJaHHOH (yHKIIHe f(x)=2x2 +5x-3 Ha
HHTepBale x € [-2, 2].

Co3pmats ABHKeHHe 00heKTa 110 MapabonHuecKoi TpaeKTOpHH, 3aJlaHHOI (pYHKIHeET fix) = 2x?
+ 5x — 3 Ha uHTepBaie x € [-2, 2]. AHHUMAIMS J0JKHA BBIIIOMHATHCS aBTOMATHUYECKU ITPH
3aITyCK€ CIIEHBI.

CozaTh aHHUMAIHIO JABHKEHHS OOBEKTa II0 CHHYCOHJAbHOH TPAaeKTOPHH, 3aJaHHOI
dbyHKIWed f{x) = 3-sin(mx) Ha HHTEpBaIe X € [0, 2]. OGBeKT JOIKeH JBHTAThCs BAONE OCH X,
a KoopAauHaTa Y BRMHCISTECS o GyHKIHH f(X).

PeanmnzoBaTh JBHKeHHe 00BeKTa IO TPaeKTOPHH, 3aJaHHON (yHKIHe# f(x) = ¢' — [ Ha
uHreppaie x € [0, 1.5]. AHMMAaIHS J0TKHA IUIABHO ITepeMeIaTh 00BbeKT IO 3TOH KPHUBOH ITPH
3aITyCK€ CIIEHBI.

HacTponts ABHKeHHE 00beKTa 110 IyT'e OKPYKHOCTH PaJiycoM 4, OIMHCBHIBaeMOi YpaBHEHHEM
x = 4-cos(8), y = 4-sin(6) Ha unreppaie 6 € [0, /2]. O6beKT JOTKEH INTaBHO ITPOXOAHTH 10
JIyTe 4YeTBEPTH KpyTa.

Samaun 1o TeMe «Hactpoiika mopepxHocTH. BusvampHoe odopmiaenne sneMenTa Grounds.

il

Co3spaiite snemeHT Ground (3eMIIS) B BHIE IUIOCKOCTH. [IpHMeHHTE K HEMY CTaHJapTHBIIT
MaTepHaI 3elIEHOr O I[BETA, YTOOKI HMHTHPOBAThH TPaBY.

Co3spaiite anmeMeHT Ground M HaJOXWUTE HA HErOo TEKCTYPY TPaBbl, UTOOBI ITOBEPXHOCTH
BBITTIsIENIa GOJIee PeaTHCTHYHO.

JobappTe Ha 3neMeHT Ground MarTepHan ¢ TeKCTYpPOH IIECKa M HACTPOHTE ITapaMeTPhl
oTpakeHHsL, YTOOBI JOOHThCS 3 dekTa cyxXoit MOBEPXHOCTH.

Co3spaiiTe MatepHai s snemMedTa Ground, KOTOPBIH OYZET IUIABHO MEHSTH IIBET € 3€JIEHOTO
HAa JKeNTHIH IO IHMPHHE TUIOCKOCTH (TPajeHT ).

HoGaepTe Kk nneMmeHTy Ground 3¢ ekt Hopmaneil (Normal Map) amsg coszgaHus penbeda
(HEpPOBHOCTEH ) HA TIOBEPXHOCTH.



10.

Co3spaiite amemeHT Ground ¢ TeKCTypoH KaMHeHl M HacTpoiite TWIbHBIH (Tile) pexim
TIOBTOPEHHS TEKCTYPHI A1 PABHOMEPHOI O ITOKPBITHS GONIBIION ITOBEPXHOCTH.

JobapbTe K 3meMeHTY Ground OTpazkKaromiiii MaTepHall, YTOOBI ITOBEPXHOCTD BBITTISIENA KaK
MOKpasi ITOocIIe JOXKIS.

Cospmaiite snemeHT Ground M HalIOHITe Ha HETO HECKOIBKO CIIOEB TEKCTYD (TPaBhI, TPSI3H,
KaMHel ) ¢ ToMollpio Splat Map WIH cMEIHBaHH A MaTEPHAIIOB.

JobappTe K 31neMeHTY Ground JeTann (HaIlpUMEp, CIeAbl OT KOJeC WIH HOr), KOTOpPhIE
O0TOOpaXarTCs TOBEPX OCHOBHOHM TEKCTYPBHI IIPH B3aHMOAEHCTBHH C IIEPCOHAKEM MIH
00BEKTaMH.

Co3spaiite anemMeHT Ground ¢ aHHMHPOBAHHOH TEKCTYPOH (HaIIpUMED, ABIKYINASICS BOJIA WIH
TpaBa, KOJBIIIYIAsCS Ha BETPY).

3agaun 1o TeMe «HacTpoiika kaMepsl H HrpoBoil obnacti. KomimoHeHT Transform».

il

2.

10.

PasMmecTHTe HTPOBYIO KaMepPy TaK, YTOOBI OHa CMOTpeNa Ha aeMeHT Ground 1of yriom 45°
cBepxy. Mcnonszyiite komoHeHT Transform Ui 3ajaHi s MO3HIMA H yITIa HAKIIOHA KaMePHI.
Hacrpolite kamepy Tak, YTOOBI OHa BCETZa CIIEAOBala 32 HIPOBBIM ITEPCOHAKEM, COXPAHSII
TIOCTOSIHHOE PACCTOSIHHE H BBICOTY OTHOCHTENbHO Hero. Hcmombiyitte Transform s
OOHOBJIEHH S TTO3HIMH KaMePHI.

VsMeHnTE HrpoBYIO 00NACTh TaK, YTOOBI KamMepa ITOKa3bIBalla TOIBKO OIPEJENEHHYIO YacTh
CLIEHBI (HAIIpUMEP, OIPaHHYbTE ITONIE 3PEHHS C IOMOINBI0 H3MeHeHHd ItapaMerpa Field of
View H ITO3HIIMH KaMEPHI ).

PeanmzyiiTe IUIaBHOe BpallleHHEe KaMephl BOKPYT BBIOPAHHOTO OOBEKTA IIPH YAep’KaHHU
IpaBOH KHOMKH MBIIH. Hcronesyitre Transform g BpalneHHs.

HacTpoiiTe MO3MIMIO KaMephl C IOMOINBK0 KOMIIOHeHTa Transform Tak, 4ToObl KamMepa
pacronarainach IIpsSMO HaJl HTPOBBIM ITOJIEM U CMOTPeTa CTPOro BHH3 (BHJ[ CBEPXY).
H3amennre macmrad (Scale) urpoporo o0bekTa ¢ ITOMOIIBIO KoMIToHeHTa Transform, 4ToObI
YBEIMYHUTH I YMEHBIIHTH €F0 Pa3MePHI B JIBa pasa.

PeanmzyiiTe IepemelieHHe KaMepel IO ocH X € IIOMOINBIO HAXKaTHS KIIABHIN CTPENIOK
BIIeBO/BITpaBo. Mcmonb3yiite Transform A1t OGHOBIIEHH S TIO3HIIHHA.

HactpoiiTe xamepy Tak, 4TOOBI OHa IUIABHO ITPHONMIDKaTack K OOBEKTY IPH HakKaTHH Ha
KIIaBHINY «Z» M OTHAILUIACh IIPH Ha)XKaTHH Ha KiIaBUINY «X». HMcrnombayiite Transform ams
HM3MEHEHUS MTO3HIMH KaMEPEI.

Co3paiiTe CKpHIIT, KOTOPbIH OyJeT BpallaTh BHIOpAaHHBITI OOBEKT BOKPYT CBOeH OcH Y ¢
TIOCTOSIHHOH CKOPOCTBIO, HCIIONB3YS KOMITOHEHT Transform.

Hacrpoiite urpoByro oOmacTe Tak, 4TOOBI ITPH 3allyCKe CIIEHbl KaMepa aBTOMAaTHYECKH
HaxoJ[IIa BCe NTPOBbIE OOBEKTHI ¢ TeroM «Player» H ycTaHapIHBala CBOE IOJIOKEHHE TakK,
yTOOBI BCE OHHU OBUIN B KaJpe.

Samaun 1o TeMe « CkprriT-hafin clieHapHs HIDEI»

L.

Co3pmaliTe CKpPHIIT, KOTOPBIII TIPH 3allyCKe HUIPHl BHIBOAHT B KOHCOIIb ITPHBETCTBEHHOE
COOOIIIEHHE.

Harmmmure cKpUITT, KOTOPBIA ABHTAaET HI'POBOIl OOBEKT BIIEPE]] C IIOCTOSIHHOM CKOPOCTBIO TIPH
yAepKaHUN KIABHITH « W ».

PeanmzyiiTe cKpHIIT, KOTOPBII YMEHBIIIAET 30POBbE ITEPCOHAkKA ITPH CTOIKHOBEHHH C BPArOM.
[Ipu gocTIKEHHH HYIIS — BRIBOAUT coolIneHne «Game Over».

Co3paiiTe CKpHIIT, KOTOPHIH YBEIHYHBAET CUET HI'POKa IIPH cOOpe IPeAMETOB (HAIPHMED,
MOHEeT). CyeT oroOpakaeTcs Ha SKPaHe.

Hammmnre cKpHIIT, KOTOPBI 3allyCKaeT aHMMAIMIO TPBDKKA IIPH HaKaTHH Ha IpolOenl H
3aIIPEAET IIOBTOPHBIH TIPBIKOK JO0 IPH3eMICHU.

Peanmsyiire CKpHIIT, KOTOPBIA T10 TaiiMepy (HarpuMep, Kaxapie 10 CeKyH]I) CIIy4ailHO MEHSET
IBET HTPOBOIO OOBEKTA.



7. CoszmaiTe CKPUIIT, KOTOPBIH OTCIEKHUBAET MOOEMY: eCIIM HIPOK cOOpall BCe KIFOUM Ha YPOBHE,
TosIBIIsAeTCS HaqImch «[IoGexa!» U Urpa ocTaHaBIMBAETCAL

8. Hammmnte cKpHIIT, KOTOPHIIT ITPH HAaXKaTHH Ha KHOIKY B HHTepdeiice mepe3aryckaeT YpOBEHb.

9. Co3spaiiTe CKpHIIT, KOTOPBIH COXPAaHAET IIPOrPece HIPoKa (HaIpHMED, KOMHMYeCTBO COOPaHHBIX
MOHET) MeKJy CECCHSIMH.

10. Peanmuzylite CKpHIIT, KOTOPBIH YITPABIISIET JHAIIOrOM MesKIy IepCOHaKaMI: IIPH HaKaTHH Ha
KHOIIKY TOSIBIISIETCS CIIEAYIOIAs PETUINKA.

3agaun 1o TeMe «Urporoe MeHI0. CUETYHK OUKOB»

1. CospaiitTe IrI1aBHOE MEHIO ¢ KHOIKaMH « Urpats», «HacTpoliku» 1 «Beixo». [Ipn Haxxatiu Ha
KaXK[yI0 KHOIIKY BBIIOIHAETCS COOTBETCTBYIOIIEE NeHCTBHE.

2. Peanmzyiite oro0pakeHHe TEKYIEr0 KOIHYECTBA OYKOB MIPOKa Ha 3KpaHe ¢ rmoMornpro Ul
Text WIH aHATOTHYHOTO KOMITOHEHTA.

3. CremaiiTe BCIUIBIBAIOIEE MEHIO I1Ay3bl, KOTOPOE IOSABIISETCS IIPH HaXaTHH Ha Ki1aBHIry Esc,
U COJIEPKUT KHOIMKH «[IpofoIKNHTh», «[ TaBHOE MEHIO» H « BBIXOI».

4. Hammmmure CKpHIIT, KOTOPBIN YBEIHYHBAET CUETYHK OYKOB Ha 10 mmpu cOope CIelHalIbHOTrO
IpeAMeTa 1 OOHOBILIET OTOOPaKeHIEe Ha SKPaHe.

5. JloGaBpTe B ITIaBHOE MEHIO KHOIKY «Talmija pekopaoB», IPH HakaTHH Ha KOTOPYIO
OTKPBIBAETCS OKHO € IIYYIIMMH PE3YIIbTATaAMH HIPOKOB.

6. Caemnaiite, YTOOBI IIPH OKOHYAHHH HUIPHI (HAIIPHUMED, IIPH IIPONT PBIIIIE) TIOSBILUIOCh MEHIO C
HUTOT OBBIM CYETOM H KHOTKAaMH «[IOBTOpHTE» H «I TaBHOE MEHIO».

7. PeanmzyiiTe aHHMAIHIO YBEITHYEHH S CYETUHKA OUKOB: IIPH ITOTYYEHHH OYKOB YHCIIO Ha DKpaHe
IUTABHO YBEIHYHBAETCS JO HOBOH BETHYHHEI.

8. CaemaiiTe Tak, 4ToOBI IPH HAaOOpe OIPEAETIEHHOIO KOIMYecTBa OYKOB (Harmpumep, 100)
TIOSIBIUIOCH COOOIIEHHE HIH OTKPBIBAJIOCH HOBOE MEHIO (HAIlpUMeD, «HOBEIHN ypOBEHS !»).

9. JloGaBbTe BO3MOKHOCTH COPOCHTh CUETUHK OYKOB JO HYIISA Yepe3 ITYHKT MeHIO «COpOCHTh
IIPpOIrpeECC».

10. Caemnaiite Tak, 4TOOBI ITPH Havalle HOBOM HIPHI CYETYHK OYKOB aBTOMATHYECKH cOpachIBAJICA,
a HHTepdeiic MeHIO Hcye3all U MOSBILTIcS rporoit UL

Tunosble 3a1aHHS ISl CAMOCTOAT eJIbHOM PadoThI

. Hamumirte mporpaMMy s OpraHH3allii ABHKEHIA ABYX cdep: 1-5 chepa ABHKETCS
TIO YaCcOBOIT CTpesIKe IO OKPYKHOCTH, Jeskartreit B rorockocTH YOX, 2-1 cdepa JBHKETCS TPOTHB
YACOBOH CTPEJIKH I10 OKPYKHOCTH, JIeKallell B InIocKocTH Y OZ. BKiIrounTte OCBEIEHNHE H TYMaH
3elIeHOTO I[BETA.

2. HammmmTe mporpaMmy BBIBOAA MeIJIEHHO BpaIalOMIErocss Topa. 1op JEXHT B
mockocty XOZ. Hag TopoM IO TOMyKpPyry, JiekaleMy B ITIocKocTH YOX, «Tyza-o0paTHO»
IBIDKeTCS chepa. BKIIIOUHTE OCBEITleHHEe H TyMaH, H3MEHSIITe ITIOTHOCTh TyMaHa IO Ha)KaTHEO
KITaBHIII.

3. MerammyecKnii Bpalaroliicss BOKPYT CBOEH OCH KOHYC JBHKETCS «BBEPX-BHHU3».
HcTrounnk cBeTa MMeeT HallpaBIeHHBI ITy10K CHHETO CBETA M JJBHIKETCS BBEPX-BHU3 B TNTIOCKOCTH
YOZ.

4. Harmmmmite mporpaMmy, KOTOpas BRIBOAHUT Ha SKPaH JIBa BPAIAIOIIIXCS BOKPYT CBOEH
OCH J[Ba YaHHMKa: 3eTeHbIH 3epPKaIbHBII M KPacHbII ¢ OMMKOM. 110 Ha)KaTHIO KIIaBHII MEHSITE
3¢ dekTH OCBemeHN .

5. MHcrovHHK cBeTa HaXOAMUTCS CBEPXY H CIIPaBa. /[Ba BpAIAOIIIXCS 3ePKAIBHBIX Tela
10 Ha’KaTHIO KITABHIITH MEHSIOT IIBET U CTAHOBSTCS ITPO3PAYHBIMH.

6. Hammmmire nporpamMMy ABIJKeHHS KyOa ITO 3HMI3ary OT CTeHKH IO CTeHKH. [Ipu
IBIDKEHHH BJIEBO KyO BOCIIPHHUMAET PACCESHHBII CBET, IIPH JBHKEHHH BIIPABO — 3ePKATIbHBII C
OmikoM. OcBellleHHE CIIEHBI — PACCESHHBIN CBET KENTOr0 OTTEHKA.



7. JlBa MeTamIMYecKMX KOHYyCa JBIJKYTCS M3 ILIEHTPAa CIEHBI B ITPOTHBOIIOIOKHBIE
CTOPOHBI, KOT/]a OHH JOXOJIAT [0 TPAHHI] OKHA, OHH CTaHOBATCS ITpo3payHbIMI. Haj ciieHoii ciieBa
BBEPXY YCTAHOBJIEH HCTOYHHK CBETA XKENTOr O I[BETA.

8. JlBa MATOBBIX BOCBMHIDAHHHKA JBIKYTCS ITapaJlIENIEHO IO CHHYCOHJIE OT CTEHKH 0
cTeHKH. [Ipn ABHKeHIH BIIEBO OHHU 3€PKAIIbHBIE KPACHBIE, IIPH JBHKEHHH BIIPABO — H3IIYYarOIIHe
CHHMII cBeT. MICTOYHHK cBeTa HaXOMUTCS BHH3Y CIIPaBa.

9. JlBe mMpo3payHBIX ITHPAMUIEL ABHKYTCS TTApaUIEIbHO 110 KOCHHYCOHJIE OT CTEHKH 0
CTeHKH. [IpH JIBIDKEHHH BJIEBO CIIEHY OCBEINAaeT HMCTOYHHK KPAaCHOTO PACCESHHOIO CBETa, IIPH
JIBIKEHHH BITPABO — HCTOYHHK (POHOBOTO 3€leHOro cBeTa. VICTOYHHK CBeTa HAXOMWUTCS BHH3Y
CIIpaBa.

10. JIBe mpo3pauHbIX cephl IBHIKYTCS MapaIeIbHO IO OKPYKHOCTH B INTOCKOCTH XOZ.
[Tpu IBUKEHHH TI0 YaCOBOH CTPEJIKE CI[EHY OCBEINAeT HCTOYHHK KPACHOTO PACCESIHHOIO CBETA,
TIPH ABHKEHUH MTPOTHB YaCOBOI CTPEIKH — HCTOYHHK (POHOBOTO 3eTIEHOr 0 cBeTa. MICTOUHIK cBeTa
HaXOJIUTCS BHU3Y CIIPaBa.

Ilepeuens kKomnemenuuili (vacmiu KoMNemMeHUUU), NPOEEPAEMbIX OUECHOUHBIM
cpeocmeom
Ua-1.IIK-4 HWN-2.I1IK-4

4.2 Meroamieckne MaTepHaJibl, oNpeaesiionlie nMponeaypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABbIKOB H (HIH) ONbITAa [JeATeJbHOCTH, XAPAKTEPH3YIONINX 3TaNbI
¢gopMHpOBAHNA KOMIIETEHIIHI

Tect npoBogutcs oHnmaiH B cucreMe Moodle mwm Google Docs 1 orpaHHYeH 110 BpEMEHH
120 . Ha cmady Tecra Jaercs JBe ITOIBITKH. TE€CT CUMTAETCS YCIIEIMHO IPOIIEHHBIM ECIIH
CTYJEHT ITPpaBWIbHO OTBETIWI Ha 70% BOIIPOCOB.

OlleHOYHbIE CpEeACTBA JUTSI HHBAMAOB M JIHMI[ C OTPAaHHYEHHBIMH BO3MO’KHOCTSIMH
30POBb S BRIGHPAIOTCS ¢ YUETOM HX HHAMBHYATbHBIX TICHXO(PHU3HYECKIX 0COOEHHOCTEH.

— IIPH HeOOXOAMMOCTH HHBAIIHIAM H JTHI[aM C OTPAHHYeHHBIMH BO3MOKHOCTSIMH 3]IOPOBbSI
MIPeIOCTABIISIETCS NOMOMHNUTEFHOE BPpeMsI TSI MTOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPH TIPOBEJIEHHN TIPOLIEAYPHI OIIEHHBAHHS PE3YIbTaTOB OOYUEHH S HHBAIMIOB H JIHII C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPeIyCMATPHBAETCS HCIIONMb30BAHIE TEXHITYECKIX
CPeACTB, HEOOXOMMMBIX HM B CBSI3H C HX HHAHBHIYAIBHBIMH OCOOEHHOCTSIMH ;

— IIPH HEOOXOAMMOCTH 1T 00YYArOIMXCS ¢ OrPAHIYEHHBIMH BO3MOYKHOCTSIMH 3]TOPOBbSI
H HHBAIMJOB IPOIeAypa OlEHHBAHMUS Ppe3yIbTaTOB OOYYEHHSI 110 JUCHHMIUIHHE MOXKET
MTPOBOJUTHCS B HECKOIBKO 3TATIOB.

[Iporeaypa OIEHHBAHHA Pe3yIbTaTOB OOYUEHHS HHBATHAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBBSI TI0 JUCIHIUTHHE TPelycMaTpHBAET MpeocTaBIeHHe HH(pOpMaIHi B
dbopmax, aanTHPOBAHHBIX K OrPAaHHYEHHSIM HX 3JJ0POBbS H BOCITPHUSITHS HH(OPMAIH:

JU1s1 THIL ¢ HapyTHeHHSIMH 3PEHH ST

— B ITe4aTHOI (opMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JU1s1 TuIL ¢ HapyTIeHHSIMH CITyXa:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-IBHTaTeIbHOTO arlapara:

— B MeyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JlaHHBIH TIepeueHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YarOIHXCA.

5. IlepeveHn yueOHOI JUTEPATYPbl, HHPOPMAHOHHLIX PECYPCOB H TE€XHOJIOTHil
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16. "JlexkropuyM TB" http://www.lektorium.tv/

17. Yuusepcurerckas nHdopmarmonHas cucteMa POCCHUSA http://uisrussia.msu.ru

Hngpopmanyuonnsvie cnpasounsvie cticnemvl

1. Koncymsrant [Imoc - crmpaBoyHas IpaBoBas CHCTeMa (ZOCTYII ITO JIOKAIBHOI CETH ©
KOMITBIOTEPOB OHOIHOTEKH )

Pecypcwvt ceoboonozo docmyna

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

2. AMepHKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAyKH H BhICIEro oOpa3oBaHnsa Poccriickoit Dejiepaliim
https://www.minobrnauki.gov.ru/;

4. @epepanbHeLil mopran "Poccuiickoe oOpazopaHue" http://www.edu.ru/;

5. HudopmarmonHas cHcTeMa "EXHHOe OKHO JOCTYIa K 00pa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. EmnmHast KommeKius IH@PoBeIX 06pazoBaTellbHBIX PecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocyapcTBEHHOTO HHCTUTYTa PyccKoro si3bika mMeHH A.C. [TyimknHa
"OO6pa3zoBaHie Ha pycckoM" https://pushkininstitute.ru/;

8. CrpaBouyHO-HH(} OpMAI[HOHHEIT IOopTa "Pycckuit S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKUX TOJIKOBBIX CIIOBapeil http://www.glossary.ru/;

10. CroBapH H 3HITUKIONEINH http://dic.academic.ru/;

11. OOGpasoBaTenbHbIi Iopran "Yueba" http://www.ucheba.com/;

12. 3akoHorpoekT "O06 obpa3opannu B Poccriickon @eepaliii”. BoIrpockl H OTBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobecmeennvie snexmponnvie obpazoeamenvivie 1 uH@opmayuontsie pecypevt Kyol'V

—_—

OneKTpoHHBI Katarmor HayuHoit 6nonuoteku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DOnekTpoHHas OHOIHOTEKA TPYIAOB YueHbIX KyOoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIYIBHOIO JHHAMHYECKOr0 00yueHH http://moodle.kubsu.ru

4. bBaza y4eOHBIX IUTaHOB, YU4eOHO-MeTOAMYECKHX KOMITIIEKCOB, ITyOITHKAITIIT H KOH() epeHIII
http://infoneeds.kubsu.ru/

5. Bubnuotexa HHGOPMAIMOHHBIX PecypcoB Kadeapbl HH(OPMAIOHHBIX 00pa30BaTeIbHbIX
TEXHOIOTHI http://mschool.kubsu.ru;

6. OIeKTPOHHBIN apxXuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DOHeKTpOHHbIE 00pa30BaTeIbHbIE PeCYPCHl KaeIphl HH(POPMAIMOHHBIX CHCTEM H TEXHOIOTHI
B oOpazoBaHmu KyOl'Y wu HayuyHo-Mertoamdeckoro skypHaima "[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepeyenb HHPOPMAIHOHHO-KOMMY HHKANHOHHBIX TEXHOJIOTH I



= HpOBepKa JOMAIITHIX 33 JaHHI H KOHCYIIbTHPOBAaHHE ITOCPEJICTBOM BJ'IE':KTPOHHOIUI TIOYTEL.
— Hcnoas3oBanue SIIEKTPOHHBIX T[peBeHTaI.[I-]ﬁ IIPH IMTPOBEACHHH JICKITHOHHBIX 3aHSATHI

— Cuerema MOODLE

— IIpoBepka JOMAIIHUX 3aJ{aHHil H KOHCYIBTHPOBaHHE ITocpeacTsomM S0UC Kyol'yY

5.6.ITepevueHnb JIMIIeH3HOHHOT0 H CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOTO

odecneveHust
Unity 2022.3.4f1
OpenOffice
Kommmsrop C++
Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 mwm Kitty 0.76
WinSCP 5.19
Advanced port scanner 2.5
Python 3 (3.7 11 3.9)

Firefox, mo0as BepcHs

Putty, mo6as Bepcus

Visual Studio Code, Bepcns 1.52+

Eclipse PHP Development Tools, 2020-06+
ITnmarmn Remote System Explorer (RSE)
JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

numpy 1.22.0 SWI Prolog 8.4
opencv 4.5.5 Intellij Idea IDE 2021
Keras 2.7.0 Mozilla Firefox 96
Tensor flow 2.7.0 Google Chrome 97
matplotlib 3.5.1 GitHub Desktop 2.9
PyCharm 2021 PHP Storm 2021
Cuda Toolkit 11.6 FileZilla 3.57.0

OpenmMBopk Django

6. MeToanueckne YyKazaHHs [isi OOYYAaKINHUXCA 110 OCBOEHHIO
AUCLUTLTHHBI (MOIYJIA)

Ilo kxypcy NIpemycMOTPEHO IIPOBEJEHHE JEKIIMOHHBIX 3aHATHII, Ha KOTOPBIX JaeTcs
OCHOBHOH CHCTEMaTH3HPOBAHHBIN MaTepHall. B Xoe JIEeKIIMOHHBIX 3aHSTHH Ppa30HparoTcs
3IIEMEHTHI TEOPHH U ITPaKTHKU CKPETHON MaTeMaTHKH, IIPHBOJSTCS IIPUMEPHI PEIIEHNS 3a/1aY,
MIPOBOJUTCSI aHAIIH3 HaHOOJlee pacIpOCTPAaHEHHBIX OIMMOOK. [locne IpocyImBaHHUS JIEKIHH
PEKOMEH/IYETCSI BBITIONIHUTE YIIPAKHEHHUS, IIPHBOANUMEIE B ayIHTOPHH IS CaMOCTOSTEIhHOH
paloTHI.

ITo xypcy INpexycMOTpeHO ITpOBeJeHHe JTa0OPAaTOPHBIX 3aHSTHIL, Ha KOTOPBIX JaeTcs
TIPUKIIAZHON CHCTeMaTH3HUPOBAHHBIH MaTepHall. B Xoje 3aHaTiil pa30HparoTCcs METO bl PEIIeH T
3aa4 1Mo TemaM. [locie 3aHSITHSI PEeKOMEHIYETCS BBIIOMHHUTH YIIPAKHEHHS, ITPHBOJIUMBIE I
CaMOCTOSTEIIbHOH pabOTHI.

IIpu camocToSITeNBHOH paboTe CTYAEHTOB HEOOXOAMMO H3YYHTh JHTEPATYpY,
MIPHBEJIEHHYIO B ITEPEYHSX BBIIIIE, JUTS OCMBICIIEHHS BBOIUMBIX TIOHSTHI, aHAIII3a TIPE][I0KEHHBIX
TIOAXOOB M METOAOB JHCKPETHOH MaTeMaTHKH. [IpH pelmeHm# HOBOH 3aJaull CTYIEHT AOIKEH
YMETh BBIOPATh METOJ[ PEMIEHHS H er0 00OCHOBAHHE.

BaxHenmmM s3TarnoM Kypca SBISIETCS CaMOCTOSTelbHas paboTa IO AHCHMIUIMHE. B
NIpoIiecCeE CaMOCTOSTEIbHOH PalOTHl CTYHEHT IIPHOOPETAET HABBIKM PabOTHI C JAUCKPETHBIMU
0OBEKTaAMH.

Hcnonp3yroTcad aKTHBHBIE, HHHOBAIMOHHBIE OOpPA30BATENbHBIE TEXHOIIOIHH, KOTOPHIE
CITOCOOCTBYIOT ~Pa3BUTHIO OOIMIEKYIbTYPHBIX, OOIMENMpPO(eCCHOHAPHBIX KOMITETEHI[HIT H
Mpo(ecCHOHATFHBIX KOMITETEHIII 00y IarOIIXCSI:

— Ipo0ieMHOe 00yUYEHHE;

— Pa3HOYPOBHEBOe OOYyYEHHE;

— TIPOEKTHBIE METOJBI OOYUYEHHS;
HCCIIE[OBATEI CKHE METO/BI B OOYYEHHH ;



— o0oOyuYeHHe B COTPYAHHYECTBE (KOMAaHIHAS, TPYIOIOBAs paboTa);
—  HHG(OPMAIMOHHO- KOMMYHHKAIHOHHBIE TEXHOIOTHH.
Jlms mIIy ¢ orpaHMYeHHBIMH BO3MOXKHOCTSIMH 3JOPOBBS IPEAYCMOTPEHA OPraHM3aIis
KOHCYIIbTAIIHH C HCIIONIb30BAaHHEM 3IIeKTPOHHOMH ITOYTHL.
YuyeOHOo-METOAMYECKHM 00€eCTIeUeHHEM KYPCOBOM PaOOThI CTYZEHTOB SBILTIOTCSL:
1. yuyeOHas mTepaTypa;
2. HOpMaTHBHBIE JJOKYMEHTH BY 3a;
3. MeToI4ecKue pa3paboTKH VIS CTYIEHTOB.
CamocTtosTenbHas padoTa CTYAEHTOB BKIIFOYAET:
— o¢opMIeHIE HTOTOBOTO OTYETa (MOSCHUTEIbHOMH 3aITHCKH ).
— aHaJIN3 HOPMaTHBHO-MEeTOMNYECKOH 0a3bl OpraHH3aIlHH;
— aHaIN3 HayYHBIX ITyOIHKAIIMH 110 3apaHee OIPeelIEHHOI TeMe;
— aHaIH3 1 00paboTKy HHQOPMAITHH;
— paboTy ¢ Hay4HOI, Y4eOHON H METOMYECKOH IIUTEPATYPOil,
— pabota ¢ KoHcIeKTaMH Jiekiii, S5C.
JI1s caMOCTOATENBHOI paOoThI ITPEJICTABIISETCS aYAHTOPHS ¢ KOMITBIOTEPOM H JOCTYIIOM
B MHTepHET, K 31eKTpoHHOI OGHOMHOTEKe By3a H K HH(POPMAIIHOHHO-CITPAaB OYHBIM CHCTEMAM.
[TepeueHr yueGHO-METOTHUECKOTO 00€CTIEUEHHS:

1. OcHoBHas 0OpazoBaTelbHas MPOrpaMMa BBICIIIET O TPO(ECCHOHATBHOTO 00Pa30BaHIs
(beneparbHOTO TOCYAapPCTBEHHOTO GIOIKETHOrO 00pa30BaTeIbHOTO YUPEKASHHS
BBICIIIEr0 00pa3zoBaHNA « KyOaHCKHIT TOCYyapCTBEHHBI YHUBEPCHUTET» T10 HAIIPABIIEHHIO
TIOATOTOBKH.

2. TlonoxeHue o MPOBEAEHNH TEKYIIETO KOHTPOIS YCIIEBAEMOCTH H ITPOMEKYTOYHOM
aTTecTalun B (elepalbHOM TOCYIapCTBEHHOM GIOIKETHOM 00pa30BaTeIbHOM
YUpeKAEHHU BhICIIEr0 00pa3oBaHMs « KyOaHCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET».

3. O6rmme TpedoBaHHS K ITOCTPOSHHIO, CO/lep/KaHHI0, OQOPMIIEHHIO H YTBEP KICHHIO
padoyeli mporpaMMbl JHCIIHITIHHBL DelepaTbHOro rocyAapcTBEHHOTO
00pa30BaTeIbHOIO CTAHJaPTa BBICIIETO PO eCCHOHAIFHOT O 0Gpa30BaHHSL.

4. Meroanueckue peKOMEHAAINH 0 COAEP/KaHII0, OOPMIIEHHIO H MTPHMEHEHHIO
o0pa3oBaTeIbHbIX TEXHOIOTHIL H OIIEHOYHBIX CPEJICTB B YUeOHOM IIPOIIECCE,
ocHOBaHHOM Ha DeJlepallbHOM TOCYJaPCTBEHHOM 00Pa30BaTeIbHOM CTaHAapTE.

5. Y4eOHBII IUTaH OCHOBHOH 00pa3oBaTeIbHOMN ITPOrPaMMBI 10 HAIIPABIEHHIO TTOJI OTOBKH.

6. @eepallbHbII TOCYIapPCTBEHHBIT 00pa30BATEIbHBII CTAaHAAPT BHICIIIETO
npoeccHOHATFHOr0 00Pa30BaHMs 110 HAITPABRIEHHIO TTOJT OTOBKH.

B oCBOEGHMH AHCIIMIUIMHBI HHBAIHAAMH H JII[AMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3M0pOBbsI GONBITIOE 3HAYEHHE HMeeT HHIAWBHAyallbHasd yueGHass paboTa (KOHCYIbTAI[MH) —
JOTOTTHUTENbHOE Pa3bsCHeHHE y4eOHOr0 MaTepHala.

WHauBHAYyalbHBIEe KOHCYNBTAIIMH IO TIPeAMETY SIBISIOTCS BaXHBIM  (DaKTOPOM,
CITOCOOCTBYIOIIHM HHANBHAYATH3AIHH O0YUEHHS H YCTAaHOBIEHHIO BOCITHTATEIBHOTO KOHTAKTa
MeXIy TpernofapaTeneM H OOyYaroOIMMCS HHBAIHAOM IJIH JIHIIOM C OTPaHHYEHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSL.

T MﬁTepHaJ’leO-TeXHHIIECROB odecrieueHue 1o JUCHHUILINHE (MOJJy.]'llO)

HammeHoBanne ylleﬁHOf-'I aYIHTOPHH, €€ OCHAIIl[CHHOCTb

No Bug padot
000pyAOBaHHEM H TEXHHYECKHMH CpecTBaMH 00YYEHHS

1 JIeKITHOHHEIE 3aHATHS AYIEFITOPI'I_FI, VYKOMITIICKTOBaHHaA CHGL[I-I&J]IIBI‘IPOB&HHOﬁ
MeOebI0 M TEXHHYECKHMH CpEACTBaMH 06YIIGHH_$I

2. JlaGopaTopHeie 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITEIHAITM3UPOBAaHHOIT
MeOelnbl0 M TEXHHYECKHMH  CPEACTBAMH  OOYYeHHS,
KOMITbFOT€paMH, ITPOEKTOPOM, ITPOrPaMMHBIM 00ecITeYeHHEM




[IpakTiyeckue 3aHITHSI | AyAUTOPHS, YKOMITIIEKT OBaHHA CHEIHaIM3HPOBAHHOM
MeOENbIO M TEXHHYECKHMH CPeJICTBAMH 00yUeHH

' pyrmioBeie Aymutopus, YKOMITIIEKT OBaHHAS CHEIHAIM3HPOBAHHOI
(MHIUBHTyaJTbHBIE ) MeOempl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
KOHCYIIbTallHA KOMIThFOT€paMH, ITPOTPAMMHBIM 00€CTIEYEHHEM

Texkyimuii  KOHTPOIb, | AYIHTOPHS, YKOMITJIEKTOBaHHAS CITeLHAITM3HPOBaHHOI
MIPOMEXKYTOYHAS MeOelnbl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
aTTecTallHs KOMIThFOT€paMH, ITPOrPAMMHBIM 00ecIIeYeHHEM

CamocTosTenbHAA KaGuHer 11 caMOCTOSTENBHOH  padOThI, OCHAITEHHBII
padoTa KOMITHFOTEPHOH TEXHHKOH C BO3MOKHOCTBIO IMOJKITIOYEHHS K

ceTn «MHTepHET», IPOrpaMMOIl SKPAaHHOTO YBEIHYEHHS H
obecIieYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTEIbHYIO CPely YHHBEPCHTETA.

[Tprmveuanne: KoHKpeTH3alisa ayIHTOPHI 1 UX OcHalleHHe omnpeaensgercs OIIOII.
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