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1. I_le.JIl/l, 3alavi U IVIAHUPYEMBIC PE3YyJabTaTbl Oﬁy‘leHI/Iﬂ o TMCIHMIIJIMHE

Heabr0o ocBoeHus AMCUUIUIMHBI «Du3nyeckoe MOJCIUPOBAHHE KOMIIBIOTEPHBIX HIP»
aBIsieTcs (popMUpOBaHUE y OOYUAIOMIMXCS METOJOJIOTMYECKUX OCHOB MOJIETUPOBAHUS (PU3NIECKUX
MPOLIECCOB B KOMITBIOTEPHBIX UTPaX, MPAKTUYECKUX HABBIKOB MOJIETTMPOBAHMS (PU3NIECKUX ITPOIIECCOB
1 paOOoThI PA3IMYHBIX JIEMEHTOB 000PYI0BaHUS C MPUMEHEHHUEM MTPOTPAMMHBIX CPEICTBAMHU

3agaum AUCUMIIUHBI:
e (opmupoBaHUE MpeACTABICHUS O MPUHIUIIAX PUNIECKOTO B3aUMOICHCTBUS 00BEKTOB B
KOMIIBIOTEPHBIX UTPax;

e (opMHUpOBaHME HABBIKOB CO3JaHHUs MNPOTPAMMHOTO KOJa JUIS MOJCTUPOBAHMSA
(U3MIECKOT0 B3aUMOACHCTBUS 00BEKTOB B KOMITBIOTEPHBIX UIPax;

® T[IOJy4YCHHE HABBIKOB OICHKM KauyecTBa MOJICIMPOBAHUS (PU3MUYECKUX SBICHUH H
MIPOIIECCOB B KOMITBIOTEPHBIX UIPax;

® T[IOJy4YCHHE HABBHIKOB BHEAPEHHS B KOMIIBIOTEPHbIE UIPHl HHTEPAKTUBHBIX H
B3aMMOJICHCTBYIOUIMX 110 3aKOHaM (PU3UKU BUPTYaJIbHBIX O0BEKTOB;

® [OJy4YCHHE HaBBIKOB Pa3pabOTKH TpeOOBaHUN 1O MOJIEIUPOBAHUIO (PU3UUECKUX SBICHHM
Y TIPOLIECCOB B KOMIIBIOTEPHBIX UTPaX.

OO6yuenue no nuctuIInHe « PU3UUecKoe MOACTUPOBAHNE KOMIIBIOTEPHBIX UTP) HAIIPABICHO
Ha GOpMUPOBaHUE Y O0YUAIOIIUXCS CICAYIONIMX KOMITETCHIINH:

Koa n HaumeHoBaHMe NHauKaTopbl J0CTHKEHUSI KOMIIETEeHIIUH
KOMITeTeHI M
[1K-1. Cnocoben HNIIK-1.1. 3naet criocoObl pa3paboTku TpeOOBaHUM 1

pa3spalaThiBaTh TPEOOBAHUS U | IpoeKTHPOBAHMUS IPOrPAMMHOIO 0OECIICUEHHS IS HIPOBOIL
IIPOEKTUPOBATh IIPOTrPAMMHOE

KOMIIBIOTEPHON HHIYCTPUU U TpeOOBaHUHN An3aliHa K
obecrieueHue

TOTOBBIM ITPOIYKTaM
NIIK-1.2. YMmeeT npoeKkTHpoBaTh NPOrpaMMHOE
o0ecrieyeHue ¢ MPUMEHEHNEM COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CPEJICTB B UTPOBOM KOMIIBIOTEPHOMN

UHIYCTPUH
WIIK-1.3. Hmeer HaBBIKM pa3pabOTKU TpeOOBaHUI W
IIPOEKTUPOBAHUS MH(POPMALIMOHHBIX u
ABTOMATU3UPOBAHHBIX CpeJ I UIPOBOM KOMIIBIOTEPHOM
UHIYCTPUH

2. MecTO TUCHHUILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl

HucuuiuinHa «PU3MYecKoe MOJICIMPOBAHNE KOMITBIOTEPHBIX UTP» OTHOCHUTCS K O5oky b1
JTUCLUUIUIMH (MOAYJIeH), K 4acTH, (JOpMUpPYyEeMOil ydacTHUKaMH 00pa30BaTENIbHBIX OTHOIICHUH IS
00513aTEILHOTO N3YyYEHUSI.

JlucuumirHa B3aMMOCBSI3aHA JIOTMYECKH M COJEPIKATEIbHO-METOJUYECKH CO BCEMU
OCTaJIbHBIMU JucHUIIUHAMU U ipakTukamu OITOIT:

- Crpareruu pa3pabOTKH UTPOBBIX TPOEKTOB;

- Merogonorust DevOps;

- Hudpossie MmeTobl 00pabOTKH HHPOPMALIUH;

- Pa3paboTka UTPOBBIX MPUIOKEHUH 10T MOOMIIbHBIE TUIAT(POPMBI;
- TexHoJIOrMM pacpOCTPAHEHUSI UTPOBOTO KOHTEHTA;

- IlpousBoacTBeHHast mpakTUKa (IPOEKTHO-TEXHOJIOTUYECKas);



- IIpousBoacTBeHHast mpaKkTUKa (MIPEAIUIIIOMHAs);

- BrInongHeHUe U 3a11UTa BBITYCKHOM KBaTU(UKAIIMOHHON paboTHI.

3. CTpyKTypa U coJeprkaHue TUCUMUILIMHBI
OO61mas TpyJ0eMKOCTh JUCIUTUIMHBI COCTABIISET 2 3a4eTHBIE eNUHUIEI (72 "aca).

3.1 Buabl y4eOHoi padoThl M TPYA0EMKOCTH

Ne . KoaunuectBo | CeMecTphbl
Buj yueOHoii padoThl
n/n 4acoB 6
1 | AyautopHble 3aHATHSA 36 36
B ToM yucne:
1.1 | Jlexuuun 18 18
1.2 | CemuHapCcKue/MPaKTUUECKUE 3aHITHS
1.3 | JJaGopaTopHbIe 3aHATHS 18 18
2 | CamocTosiTesibHasi paboTa 36 36
B ToM yucne:
2.1 | [loaroToBka K 3aHATUAM (U3yUEHHUE JEKIIMOHHOTO 18 18
MaTepHasa, JUTepaTypbl, 3aKOHOAATEIbCTBA, MPAKTHUYECKUX
CUTYalui)
2.2 | IloaroToBka K J1a0OpPaTOpHBIM 3aHSATHIM 18 18
3 | IlpomeskyTouHasi aTTecTAIUS
3auer/And.3auer/7Kk3aMeH 3a4eT 3a4eT
Hroro 72 72
3.2 TemaTn4yeckuii JIaH U3y4YeHUS TUCHUNINHBI
TpyaoeMkocTs, yac
AynuTopHas pagora g
Ne Tembl o . 25 = T = § 2| 8 g
n/n AMCIHUIIMHBI @ = = Qg’ S % = - g 3 S
% | B |ES3| &3 |E5|¢g=
S |37 ¢7 | &g 2
O E = = <
@
1 | Tema 1. Brenenue. 4 2 2
2 | Tema 2. OcHOBBI (PU3NIECKOTO 4 2 2
MOJICIIMPOBAHMUSL.
3 | T Tema 2. MonenupoBaHue 20 2 10 8
nepeMeneHus: O0HEKTOB
4 | T Tema 3. MoaenupoBaHue Cuil 4 2 2
5 | T Tema 4. MogenupoBanue 16 4 4 8
B3aUMOJICHCTBHS 00BEKTOB
6 | Tema 5. MonennpoBaHue ONTHYECKUX 12 2 4 6
¢ dexToB
7 | Tema 6. MonenrpoBaHue aKyCTUYECKUX 6 2 4
¢ deKxToB




8 | Tema 7. MoaenupoBaHue NPOCTENIINX 6 2 4
MEXaHU3MOB

HUroro | 72 18 18 36

3.3 Conepxanme TUCHUNINHBI

Beenenue.

3HayeHne GU3NIECKUX MPOIECCOB B KOMITBIOTEPHBIX Urpax. [IpuMeps! ucronp30BaHus
($u3nUeCcKUX 3aKOHOB B Urpax. MrpoBble IBMXKKH: Ha3HAUEHUE U CHICIIMATH3aIIHA.

Tema 1. OcHOBBI GU3NYECKOT0 MO/ICTUPOBAHUS

Peanuzamnus ¢pusndeckux ten ¢ ucnois3oBanueM asrkka Unity, Unreal Engine. Rigid body
KaK OCHOBHOW MHCTPYMEHT MoJienpoBaHust. OCOOCHHOCTH UCTIONIb30BaHUS U 001aCTH
npuMeHeHus. [IpumeHenne MaTreMaTu4ecKoro MoJenupoBaHus (PU3NYECKHX MPOLIECCOB B UTPOBBIX
IIPOEKTax..

Tema 2. MogeaupoBanue nepeMenieHusi 00beKTOB

Cucremsl oTcueTa, BEKTOpa, CKOpocTh. IIpsiMonHeiHOe IBUKEHUE C pa3IuYHbIMU
napameTpamu. J{BrkeHHe Tela, OpOIIeHHOTOo MO YIJIOM K TOPU30HTY. [IBI)KEHHUE 110 OKPYKHOCTH,
yIJI0Basl U IMHEWHas ckopocTu. [Ipumepsl MoaenupoBaHysl IEPEMEIIEHNS B UTPOBBIX IPOEKTaX..

Tema 3. MoaenupoBanue cuil

3axonbl HetoToHa. IMIysibC Tena ¥ 3aKOH coxpaHeHus ummyibca. Cuna ynpyroctu. Cuna
taroreHus. Cuna tpenus. [Ipumepbl MOAENNpPOBaHUS CUJI B UTPOBBIX IIPOEKTaX.

Tema 4. MoaeimpoBaHne B3aUMO/1eliCTBUSI 00bEKTOB

CunoBblie akTOphl B3aUMOICHCTBUSL 00BEKTOB. Buibl B3anMoielicTBrus 00BEKTOB.
[TpuMeHeHHne 3aKOHOB MEXaHUKH JUIsl peau3aliiy B3asumoaencTBus. [lapamMerpbl 00bEKTOB MpH
MOJICIIMPOBAHUH B3aMMOICUCTBHS B cpenax pa3padbotku Unity u Unreal Engine. [Ipumepst
MOJICIIUPOBAHUS (PU3HMUECKOTO B3aUMOJICHCTBHS B UTPOBBIX IPOCKTAX.

Tema S. MoaeanpoBanne onTu4eckux 3¢ppexron

CBeToBble Ty4H. 3aKOHBI OTPAKEHHS U TpesioMiieHus cBeta. CBONCTBa TU(paKLINU U
uHTepdepeHin. OCHOBHBIC 3aKOHBI ONTHKH. JIMH3BI 1 oniTndeckue 3G dexTsl. [Ipumeps
MOJIETTUPOBAHUS ONITUYECKUX JyUYEll B UTPOBBIX TPOEKTAX.

Tema 6. MogeaupoBanue aKkycTu4ecKux 3ppexTon

3BYyKOBBIE KOJIeOaHUs M BOJIHBL. PacipocTpanenue 3ByKOBBIX BOJIH. OCOOEHHOCTH CllyXa
yesioBeKka. AKyCTHUECKUN ABMKOK. [IprMepbl MoaenupoBaHys HCTOYHUKOB 3ByKa B UTPOBBIX
IIPOEKTaX.

Tema 7. MoaeimpoBaHHe NPOCTEHIIUX MEXaHU3MOB

[Tpocreiime MexaHU3MBbI ¥ IPUHLIUIBI UX PaboThl. MoaenupoBaHue B3auMOICHCTBUS
MEXaHU3MOB B UTPOBBIX ITPOEKTAX.

3.4 Temaruka ceMHHAPCKUX/MPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH
3.4.1 CemnHapcKHe/IpaKTHYeCKHE 3aHATHS
CeMuHapcKue U IPaKTUUECKHUE 3aHATHS HE ITPELyCMOTPEHBI

3.4.2 JIaGopaTopHbIe 3aHATHS

No Tpyno-
i Ne Tembl Temaruka 1a00paTOPHBIX 3aHATUI €MKOCTh
(dac.)




1 | Tema2 MopenupoBaHue paBHOYCKOPEHHOT'O IBUKECHUS 1
2 | Tema?2 MopenupoBaHue JBUKEHUS 110 OKPYKHOCTH 1
3 | Tema2 MogenupoBaHue JBUKEHUS C YCKOPEHUEM 2
4 | Tema 2 MoaenupoBaHH€e ABUKEHHS 110 BUHTOBOW JINHUU 2
5 | Tema2 MogenupoBaHue JBUKEHUS 10 YIJIOM K TOPU30HTY 2
6 | Tema?2 MopenupoBaHue JBUKEHUS C YU4ETOM CUJI TPEHUS 2
7 | Tema 4 MoaenupoBaHue B3aUMOIEHCTBUS TEI 4
8 | Temas MogenupoBaHrue ONTHYECKUX CUCTEM 4
Hroro 18

3.5TemaTnka KypcoBBbIX IPOEKTOB (KypCOBBIX padoT)

KypcoBbie npoekThI (paboThl) MO JaHHON AUCHUILTUHE HE MPETYyCMOTPEHBI

4. YdeOHO-MeTOaHYECKOEe M HMHPOPMALMOHHOE 00ecedeHHe

4.1 Hopmatusnsblie 1okymMeHTbl 1 'OCThI

o DepnepanpHblii 3ak0H OT 29 nexabps 2012 roma Ne 273-03 «O6 o6pazoBaHuM B
Poccuiickoit deneparun» (¢ UBMEHEHUSIMU U JOTIOJTHEHUSIMH );

o depepasbHBI TOCYAAPCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT BHICIIETO 0Opa30BaHUs
(ypoBeHb Maructparypbl) o HampapieHuto moarotoku 09.03.02 MudopmanmoHHbIe CHCTEMBI U
TEXHOJIOTUH, YTBEPKACHHBIN TpHKa3oM MUHHCTEPCTBA HAYKH U BBICIIEro oOpa3oBanus Poccuiickoii
@eneparun ot 19 centsidps 2017 r. N 926 (B pepakuuu npukasa ot 26 Hosi0ps 2020 1. Ne1456);

e [Ipuka3 MunucrepctBa oOpasoBanus u Hayku P® ot 05 ampens 2017 r. Ne 301 «O6
yrBepkaeHun Ilopsiaka opraHuM3allid M OCYIIECTBICHUS O0Opa30BaTENIbHONW JIEATENBHOCTH IO
o0pa3oBaTeNbHBIM IPOrpaMMaM BhICIIET0 00pa30BaHus — IporpaMmmamM OakanaBpuaTa, porpaMMam
CMELUANNUTETA, IPOTPaAMMaM MarucTparypsl;

4.2 OcHOBHas1 IMTEpaTypa

1. Maununr /1. Unity mist pazpaboryrika. MoOuibHbIE MYJIbTUIUIATGOPMEHHBIE UTPHI / [
Mbunusr, [1. Dgaucon. - Cankr-Ilerepoypr : [Turep, 2018. - 304 c. - ISBN 978-5-4461-0541-0. -
URL: https://ibooks.ru/bookshelf/357917/reading (mata oOpamenus: 28.03.2024). - Tekcr:
JJIEKTPOHHBIN.

2. TopH A. UckyccTBo co3nanus cuieHapues B Unity / A. TopH. - Mocksa : JIMK Ilpecc, 2016.
- 360 c. - ISBN 978-5-97060-381-9 int. - URL: https://ibooks.ru/bookshelf/372825/reading (mnara
obpamenust: 28.03.2024). - TekcT: 371eKTPOHHBIN.

3. Jlammepc Kennu. Hleitnepst u 3¢ dexrsr B Unity. Kuura penentos. - Mocksa : JIMK Ilpecc,
2014. - 274 c. - ISBN 978-5-94074-737-6. - URL: https://ibooks.ru/bookshelf/364205/reading (nara
obpamenust: 28.03.2024). - TekcT: 3JIEKTPOHHBIA..



4.3 lonoiHuTEIbHAS JTUTEPATYPA

1. Kpasuenko, H. FO. ®usuka : yueOnuk u npaktukyMm ais By3os / H. FO. Kpa-Buenko. —
Mockga : UznatenbctBo FOpaiit, 2020. — 300 ¢. — (Bricmiee 06-pa3oBanne). — [SBN 978-5-534-
01027-5. — Tekcr : osnektponnsidi // DBC HOpait [caiit]. — URL: http://biblio-
online.ru/bcode/450821 (mata obpare-aus: 28.03.2024).

2. TI'pebenkun, B. 3. Texnuueckas MexaHUKa : y4eOHHK M MPAKTUKyM Jjs By30B / B. 3.
I'pebenkun, P. I1. 3aguenposckuii, B. A. Jlersrun ; mox pemakmueit B. 3. I'pebenkuna, P. II.
3anuenpoBckoro. — Mocksa : M3garensctBo FOpaiit, 2020. — 390 ¢. — (Bricmiee obpazoBanue).
— ISBN 978-5-9916-5953-6. — Texkcr : anektponnsiii // ObC KOpaiit [caiiT]. — URL: http://biblio-
online.ru/bcode/450655 (nata obpamenus: 28.03.2024).

4.4 JdseKTpoHHBbIE 00pa3oBaTe/bHbIE Pecypchl

1. DnexTpoHHBIN 00pa3oBaTeNbHBIN pecypc «Duznyeckoe MOJETUPOBAHIE KOMITBIOTEPHBIX
urp»: https://online.mospolytech.ru/course/view.php?id=4477

4.5 JIuneH3N0OHHOE U CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoe

o0ecneueHnue
1. IIporpammusie mpoaykTsl Microsoft Office (oTeuecTBeHHBIC aHATIOTH).
2. Kpoccmnardpopmennas cpena padpadotku Unity (akTyasnbHasi BEpcusi HA MOMEHT IPOBEICHUS
3aHATHUH 110 TUCLUTUIMHE)
3. Cpena pazpabotku Unreal Engine (akTyasnbHas Bepcusi HA MOMEHT IPOBEICHUS 3aHATUN IO

JTUCIUTLTHE)

4.6 CoBpemeHHBbIe MPO(ecCHOHAIbHBIE 0a3bl TaHHBIX U MH(POPMALIMOHHbIE
CIPABOYHbIE CHCTEMBbI
1.OIT «tOpaiit» https://urait.ru/

2.IPR Smart https://www.iprbookshop.ru/
3.9BC «Jlaap» https://e.lanbook.com/.

5. MarepuajibHO-TeXHHUYECKOe o0ecneyeHue

1. JIeKIIMOoHHAs ay IUTOPUS, Ay TUTOPUS ISl TPYTNIIOBBIX U MHIWBUYaIbHBIX KOHCYIbTAIIHM.

2. AynuTopus sl IPOBEICHUS MPAKTUISCKUX U CEMUHAPCKUX 3aHATUH, TEKYIIETO0 KOHTPOJIS
Y TIPOMEKYTOYHOU aTTECTAITHH.

3. KoMmmblOTepHBIN Klacc, ayAuToOpus Jii CaMOCTOSTENbHON paboThl M KYpCOBOTO
MPOEKTUPOBAHMSI.

4. buOnuoTeKa, YUTaIbHBIN 3all.

6. MeTonnueckne peKOMeHIANH

6.1 MeToanueckue peKoMeHaIUH IS IPeNnoaaBaTeJis 0 OPraHu3amuu
o0yueHus

Jannbplii paszmen HacTosAmed pabodeil mporpaMMbl TpenHA3HAYeH Uil HAYMHAIOIIUX
mpernoaaBaTesieil ¥ CIeNUaINCTOB-IIPAKTHKOB, HE UMEIOIINX OTBITa MPENO01aBaTeIhCKON PabOTHI.



Jucunmmba «®duszndeckoe MOJEIMPOBAHUE KOMIBIOTEPHBIX HIrp»  (OpMHUpPYET Yy
obyyaromuxcs komnereHuuu [1K-1. B ycnoBusx KOHCTpyHpoBaHMsS 0Opa3oBaTENbHBIX CUCTEM Ha
NPUHIUIAX KOMIIETEHTHOCTHOTO TIOAXO0Ja MPOM30LUIO KOHILENTYalbHOE HM3MEHEHUE pOJIU
npernoiaBaTensi, KOTOPbIi, HapsAy ¢ TPAAUIIUOHHON POJIBI0 HOCUTENS 3HAHUH, BHITOTHSET (YHKIINIO
OpraHu3aTopa Hay4HO-IIOUCKOBOW paboThl 00ydYaromerocs, KOHCYJIbTaHTa B Mpollelypax BbIOOpa,
00pabOTKM M MHTEPIpeTauy HHPOPMALUU, HEOOXOIUMOW Ui MPAKTUYECKOTO ACUCTBUS U
JaTbHEUIero pa3BUTHA, YTO JOJDKHO OO0S3aTE€NIbHO YUYMTBHIBATHCS NPH MPOBEACHUU JICKIIMOHHBIX,
7a00paTOPHBIX M MNPAKTUYECKUX 3aHATUH 10 JUCHUIUIMHE «DHU3HUEcKoe MOJeTUpOBaHHe
KOMIIBIOTEPHBIX UTPY.

IIpenogaBanue TEOPETHMUECKOIO (JEKLIMOHHOIO) Marepuana no aucuuniauHe «dusnueckoe
MOJIETUPOBAHUE KOMIIBIOTEPHBIX WIP» OCYIIECTBIISIETCS HA OCHOBE MEXANUCLUUIUIMHAPHOU
MHTETPAllMN U YETKUX MEXAUCIUIUIMHAPHBIX CBA3€ B paMKax 0Opa3oBaTeIbHON MPOTrpaMMBbl U
yuebHoro miana no HanpasieHuto 09.03.02 MadopmaimoHHbie CHCTEMBI U TEXHOJIOTHH.

[TonpobHOE copeprkaHue OTACTBHBIX pa3ZeNioB NUCHUILTHHBI «PU3ndeckoe MOJeTupOBaHHe
KOMIIBIOTEPHBIX UT'P» paccMaTpuBaeTcs B 11.3.3 paboueil mporpamMmmsl.

Metoauka onpeaeseHuss UTOTOBOTO CEMECTPOBOTO PEUTHHTA 00ydYaloOUIerocs Mo AUCIHUILIIMHE
«Du3nueckoe MOIEIMPOBaHNE KOMITBIOTEPHBIX Urp» npeacTasieHa B cocrabe ®OC o quciuminye
B 1.7 HacTosIIeH paboueil mporpaMmel.

IlepeueHp OCHOBHOM M [IONOJHUTEIBHOM JIUTEPATypbl M HOPMAaTHBHBIX JIOKyMEHTOB,
HEOOXOIMMBIX B XOJI€ IIPENoJaBaHus IUCHHUILIHHBI «DPU3ndecKkoe MOJIEINPOBAaHNE KOMITbIOTEPHBIX
UTp», IPUBEJICH B 1.4 HacToAIeH paboyeil mporpamMmel.

Juctuninza «Pu3ndeckoe MOAEINPOBAHNE KOMITBIOTEPHBIX UIP» ABJISETCS TUCLHUILUIMHOM,
dbopmupyromeit y o0yuatontuxes cneayronue komnerennuu: [1K-1. B ycnoBusx KoHCTpyupoBaHUS
o0pa3oBaTeNbHBIX ~CHCTEM Ha MNPUHUMNAX  KOMIETEHTHOCTHOTO  MOJAXO/Aa  MPOU3O0ILIO
KOHLENTYaJbHOE M3MEHEHUE DPOJM IPENoJaBaTeNsl, KOTOPBIM, Hapsay C TPaAULMOHHOW POJIBIO
HOCHUTEJISl 3HAHUH, BBITOJIHACT (DYHKIIMIO OPraHU3aTOPa HAYYHO-ITIOMCKOBOM pabOThI 00y4atoerocs,
KOHCYJIbTaHTa B MPOLEAYpax BbIOOpa, 0OpabOTKH U MHTEepHpeTaluu WHPOopMauu, He0OX0IUMMON
JUISL TIPAKTUYECKOTO JACUCTBUS M JAJIbHEHIIEr0 Pa3BUTHA, YTO JOJDKHO 00S3aTENbHO YUUTHIBATHCS
IpU TPOBEJACHUU JICKIMOHHBIX M JA0OpaTOPHBIX 3aHATUH MO JucHUIUIMHE «Du3nueckoe
MOJIETUPOBAHUE KOMIIBIOTEPHBIX UTPY.

[IpenogaBanue TEOPETHUUECKOIO (JEKLIMOHHOIO) Marepuana no aucuuniauHe «dusnueckoe
MOJIETUPOBAHUE KOMIIBIOTEPHBIX WIP» OCYIIECTBIISIETCS HA OCHOBE MEXANUCLUIUIMHAPHON
MHTETPAllMN U YETKUX MEXAUCIUIUIMHAPHBIX CBA3€M B paMKax 0Opa3oBaTeIbHON MPOTrpaMMBI U
yuebHoro miana no HamnpasieHuto 09.03.02 MadopmaimoHHbie CHCTEMBI U TEXHOJIOTHH.

[TonpobHOE copeprkaHue OTACTBHBIX pa3eNioB AUCHUILTHHBI «PU3ndeckoe MOJeTupOBaHHe
KOMIIBIOTEPHBIX MI'P» PacCMaTpUBaeTCs B I1. 3 pabodeil IporpaMMsl.

[IpumepHbIe BapuaHTBl TECTOBBIX 3aJaHUM Ul TEKYIIETO0 KOHTPOJISI U IIEPEYEHb BOIIPOCOB K
9K3aMeHy MO AMCUUIUIMHE mpencTaBieHsl B coctae POC mo aucrumiauHe B 1. 7 paboueit
IIPOrPaMMBlI.

[lepeyeHb OCHOBHOM M JOMOJHUTEIHHON JINTEPATYphl, HEOOXOAMMBIX B X0JI€ TPENOoJaBaHUs
JUCHMIUIMHBl «DHU3NUYECKOEe MOJEIUPOBAHUE KOMIIBIOTEPHBIX WUIP», MPUBEIEH B 1. 4 HacTosIeH
paboueii mporpammsl. [IpenonaBaTento ciaexyeT OpUEHTHPOBATH O0YYAIOIIUXCSl Ha HCIIOJIb30BaHHE
IIPY [TOATOTOBKE K IPOMEXKYTOUHOM aTTECTALlMA OPUTMHAIBHOW BEPCUM HOPMAaTUBHBIX I0KYMEHTOB,
JEHCTBYIOIUX B HACTOSIIIEE BPEMSI.
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6.2 Meronnueckue yKazaHusi 00y4aromumMcs /151 00y4aonuxcs 1mno
OCBOCHHIO TUCIUILINHBI

[Tonydyenue yrioyONeHHBIX 3HAHUW 10 TUCIUIUIMHE JOCTUTAeTCsl 3a CUeT aKTHBHOU
CaMOCTOSITENILHON paboThl oOy4aromuxcs. BeiaenseMpie 9achl MeIeco00pa3Ho HCIONB30BATh s
3HAKOMCTBA ¢ Y4eOHOUW M Hay4HOU JTUTEpaTypoil Mo MpoOieMaM IUCIUIUIMHBI, aHallu3a Hay4YHBIX
KOHLEITLIHM.

B pamkax TUCIUIUIMHBI MPEAYCMOTPEHBI Pa3IMyHbIe (DOPMBI KOHTPOJIS YPOBHS TOCTHXKEHUS
00y4aroIUMUCS 3asBIICHHBIX WHANKATOPOB OCBOSHUS KOMIETeHIUNH. DopMa TEKYyIIero KOHTPOJIS —
aKTHBHas paboTa HAa MPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATUSAX, pedepar, TecTupoBanue. Popmoit
MMPOMEKYTOYHOTO KOHTPOJI MO JaHHOM AUCUMIUIMHE SBIIETCA 3K3aMEH, B XOJ€ KOTOpPOIo
OIICHUBAETCS YPOBEHb JIOCTIDKEHHUS OOYYaroIIMMHCS 3asSBICHHBIX WHAMKATOPOB OCBOCHUS
KOMIIETECHIIUH.

Meronnyeckre yka3aHus 0 OCBOCHUIO AUCUUIUIMHBL.

JICKITMOHHBIE 3aHATHs MPOBOJSATCS B COOTBETCTBHHM C COJEp)KAHHUEM HacTosIeld padoueit
MPOTPaMMBI H MIPEICTABISIOT COOOM U3II0KEHNE TEOPETHUECKUX OCHOB TUCIUTUTHHEI.

[Tocemienue NEKIIMOHHBIX 3aHSATHIH SIBISIETCS 00S3aTEIBHBIM.

KoHcnektupoBaHue JEKIMOHHOTO MaTepuaia JOMYCKAaeTCs KakK IUChMEHHBIM, TaK U
KOMIIBIOTEPHBIM CIIOCOOOM.

PerynsipHoe moBTOpeHHE Marepuana KOHCIEKTOB JIEKIMM MO KaXKIOMY pa3felly B pamMKax
MOATOTOBKH K TEKyIIUM (opmMaMm aTrTecTanu MO TUCIUILUIMHE SIBISETCS OJHUM W3 BaKHEUIITHX
BUJIOB CAMOCTOSITEIBHON pabOThI CTYJIEHTa B TEUCHUE CEMECTPa, HEOOXOAMMOM ISl KaueCTBEHHOM
MOATOTOBKU K MPOMEXYTOYHOM aTTeCTallK MO JUCHUILIINHE.

[IpoBenenue na0OPATOPHBIX 3aHATHH 1O AucHUIUINHE «DU3HUecKoe MOAETUPOBaHUE
KOMITBIOTEPHBIX UT'PY OCYIIECTBISETCS B CISAYIOMUX Popmax:

— 0ompoc IO MarepuanaMm, PaCCMOTPEHHBIM HA JIEKUUAX U HU3YYEHHBIM CaMOCTOSATENBHO IO
PEKOMEHIOBAHHOM JINTEPATYPE;

— aHaIu3 M 00CYKICHUE MPAKTUUYECKUX CUTYAIMH [0 TeMaM.

[Mocemnienne 1a6OPaTOPHBIX 3aHATUI U AKTUBHOE YYaCTUE B HUX SABISETCSA 0053aTEIbHBIM.

[TonroToBka K 1aOOpPaTOPHBIX 3aHATUSAM 0053aTEIBHO BKIIIOYAET B Ce0s1 M3yUEHHUE KOHCIICKTOB
JEKUMOHHOI'O MaTepualla U PeKOMEHI0OBaHHOMN JINTEPATyphl Ul aJIeKBaTHOI'O TIOHUMAaHUS YCIIOBUS
U crioco0a pelIeHus 3aJaHni, 3aIUIaHUPOBAHHBIX MPEINoIaBaTeNieM Ha KOHKPETHOE MPaKTHYECKOe
3aHATHE.

Metoauyeckie  yKa3aHHMs 1O BBINOJHEHHMIO  PA3JMYHBIX _ (OpM  BHEAYJIUTOPHOM
CaMOCTOSTENILHOW PaOOTHI

W3yyeHre OCHOBHOW W JONOJHUTEIBLHOW JIMTEPATYphl IO JUCLUIIIMHE IPOBOAMTCS Ha
peryJisipHOIl OCHOBE B pa3pe3e KakJOoro pasfesia B COOTBETCTBUU C IMPUBEACHHBIMU B I1.7 paboueit
IIPOrpaMMbl PEKOMEHJAIMAMM AJIs MOATOTOBKM K IPOMEXYTOYHOM aTTecTaluy IO IUCLUIUIMHE
«Du3uueckoe MOJAEIUPOBAHUE KOMIIBIOTEPHBIX Hrp». CIHMCOK OCHOBHOW M JOIOJIHUTEIbHON
JUTEPATyphl MO JUCUUIUIMHE PUBEEH B 1.4 HACTOsAIIEeH pabodeil mporpaMMal.

Meroanueckue yka3aHus 10 MOATOTOBKE K MPOMEXKYTOYHOU aTTeCTAlUN

IIpomexyTounas arrectanus 1o AUCHUIUIMHE «DHU3HYECKOe MOAEINPOBAHNE KOMIIBIOTEPHBIX
urp» npoxoaut B (opme 3auera. [IpuMepHbIil nepeyeHb BOMPOCOB K 3K3aMEHY I10 TUCIHILIMHE
«DPu3nvecKkoe MOJICTMPOBAHNE KOMIIBIOTEPHBIX UTP» U KPUTEPUH OILICHKH OTBETA 00YYaIOIIETrocs Ha
3ayeTe IS [eJed OLEHKHM JOCTHKEHHMS 3asBICHHBIX HHIMKATOPOB C(HOPMHPOBAHHOCTHU
KoMIeTeHIH npuBeaeHsl B cocrae @OC 1o TucHMIUIMHE B 11.7 HacTOALIeH padoyeil mporpamMmel.
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7. ®OHJ OLIEHOYHBIX CPEICTB

7.1 MeToABI KOHTPOJISI M OLlCHUBAHMS Pe3yJbTATOB 00y4eHUs!

[TpomesxyTouHas aTTecTanus 00y4aromuxcs no AUCUUIUIMHE B 6 ceMecTpe MPOBOAUTCS B
¢dopme 3auéTa 1o pe3yabTaTaM BBHIIIOIHEHUS BCEX BUI0B Y4eOHOU pabOThI, MPEAyCMOTPEHHBIX
yueOHBIM IUTAHOM U HacTosimei paboueit mporpamMmmoii. [Ipu 3ToM yunTBIBAIOTCS pe3yIbTaThl
TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH B TeUeHHE ceMecTpa. OLeHKa CTENEHHN JOCTUXEHUS
00yYaroImuMHCs IIAHUPYEMBIX PE3yJIbTaTOB 0OYUYEHUS MPOBOAMUTCS MPENoaBaTeIeM, BEAyIUM
3aHATHUS METOJIOM HKCIEPTHOM OLEHKH (IIPEAIOYTUTENIBHO € UCTIOIb30BaHUEM OalIbHO-
PEUTUHIOBOM CUCTEMBI KOHTPOJISI 3HAHUM CTy1eHTOB). 1o uToramM mpoMexyTo4Ho# arTecTaluu 1o
JUCLMILIMHE (MOAYJII0) BBICTABIISIETCS OLIEHKA «3a4TEHO» WM «HE3AUTECHO.

K npoMexyTo4HOH aTTecTaluy 10y CKatOTCs TOIBKO CTYAEHTBI, BHIIIOJHUBIINE BCE BUIBI
yueOHOI1 padoThI, MPeIyCMOTPEHHbIE HACTOSIIEH pabodel mporpaMMoil (pOILTH TEKY Uit
KOHTPOJIb, BBIMIOJHWIN U 3aIIUTHIIN JTJAOOpaTOpHBIE pabOTHI).

K npoMexyTo4HOH aTTecTaluy 10y CKAatTCs TOIBKO CTYAEHTHI, BHIIIOJHUBIINE BCE BUJIBI
yueOHOi1 paboThl, peyCMOTpPEHHBIE paboyeil mporpaMmoit o nuctuinae «Puzndyeckoe
MOJIETUPOBAHNE KOMIBIOTEPHBIX UIP» (IIPOLUIA TEKYIIUHA KOHTPOJIb, BHIIOJHWIN U 3aLUTHIN
nabopaTopHbie paboThI).

7.2 lllkana u KpUTEPUHU OLICHNBAHUA Pe3yJIbTATOB 00yYeHUS

®opMa MPOMEKYTOUHON aTTECTALUU: 3a4eT.

IIxana
Onucanne
OlleHUBAHUS
BrinonHeHs! Bce BUIBI y4eOHOH paboThl, pelyCMOTPEHHbBIE YUeOHBIM
IUTAHOM W HacTosmed paboueit mporpammoii. CTyIEHT IEMOHCTPUPYET
COOTBETCTBHE 3HAHWH, YMEHHWH, HABBIKOB IPHUBEICHHBIX B TaOIUIAX
3 nokaszaresieif, omepupyeTr NPHOOPETCHHBIMM  3HAHUSMH, YMEHUSIMH,
auTeHO

HaBBIKAMH, IPUMEHSIET UX B CTAaHAAPTHBIX CUTyalusx. [Ipu 3ToM MOTyT OBITH
JOMYIIeHbl HE3HAYUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHS MpHU
AQHAJIMTUYECKUX OIlepalusax, IEpeHOCe 3HAaHUM UM YMEHUHM Ha HOBBIC,
HECTaHJIapTHBIC CUTYyalUU.

He BbimomHeH oauH wid  Oojee BHAOB y4eOHOH  paboOTHI,
MPEeIyCMOTPEHHBIX YYEOHBIM TUTAHOM W HACTOSIIEH pabodeil mporpamMmoil.
CTyneHT JEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHUI, YMEHUH, HABBIKOB
He 3auteHo | mpuBeneHHBIX B TaOJHMIax IOKa3aTesed, OMyCKAaloTCd 3HAYUTEIbHbIC
OmMOKH, MPOSBISETCS OTCYTCTBHE 3HAHWUM, YMEHHWH, HaBBIKOB MO psAy
[IOKa3aTene, CTYIEHT WCIBITHIBAET 3HAUUTENIbHBIE 3aTPYAHEHUS IIPU
OIIEpUPOBAHUY 3HAHUSAMHU U YMEHUSIMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYyallUH.
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7.3 OneHo4HbIe CpeACTBA

7.3.1. Texymuii KOHTPOJIb M IPOMEKYTOYHAS aTTeCTALMS

BOHpOCBI AJIL OLICHKW Ka4Y€CTBA OCBOCHHA TCOPCTUYCCKUX MATCPHUAJIOB IO AUCTTUILIINHE

OO6nactu npUMeHEHHs ONITUYECKUX FPPEKTOB B UTpax.

Buasr onTuuecknx 00BEKTOB.

Ha3zoBure npumepsl HCIIOIB30BaHUS ONTHYECKHUX 3()(HEKTOB.

ObnacTu npUMEHEHHUs 3BYKOBBIX 3((EKTOB B KOMIIBIOTEPHBIX UTPax.
Bunapl akycTnueckux 0ObeKTOB B KOMIIBIOTEPHBIX UTPaXx.

HazoBute npuMepbl HCIOIB30BAHUS aKyCTUYECKUX (D (HEKTOB.

Ob6nacTu NpUMEHEHHUs1 3aKOHOB MEXaHUKHU B UTPOBON MH]TYCTPHH.
HazoBute npuMepbl HCIIOIB30BAHUS 3aKOHOB MEXaHUKHU B UTPaX.
[osicuuTe yTO Takoe PU3NUECKUi IBUKOK B urpax. Kak oH ucnonssyercs

. Kak peanusyercs tBépnoe teno B nmxke Unity.

. Kak peanusyercs B3aumozeiicTBue 0ObEKTOB.

. Kak hopmupyercs B3auMocBsi3b 0ObEKTOB.

. Ocobennoctu hopmupoBaHus Pu3ndeckux 00beKTOB B ABMKKe Unity.

. Peamm3amus B3aumoneiictBus yepe3 RigidBody/

. [TapameTtpsr Rigid Body

. Uro Takoe cucrema orcuéra. Kak popMupyrorcst cuctemsl oTcuéra.

. [Tonsitue Bexropa. IIlpumeHeHne BeKTOpa IJis ONpeiesieHus] PU3NUECKUX BETHUHUH.
. Ilonsitue ckopoctu. IlapameTpsl 1 MOAETNPOBAHNE CKOPOCTH B KOMITBIOTEPHBIX UTPax.
. I[Tonsitue ycxkopenue. Ero ucrnonb3oBanue B (pU3n4ecKOM MOJECTUPOBAHHH.

. Peanmzanus mapamerpoB asmwxkenus B Unity. [Iporpammuposanue u Rigid body
. OcoOGeHHOCTH ABMKEHHS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

. YckopeHus, AeCTBYIONNE Ha OOBEKT.

. OcobGeHHOCTH ONMCaHMs ABMKEHUS Tela MO OKPY>KHOCTH.

. IloHsATHE YIIIOBOM CKOPOCTH U YCKOPEHMUS.

. [loHsiTHE TUHEWHOW CKOPOCTH U YCKOPEHUS.

. OcoOGeHHOCTH MOJETUPOBAHMSI CUJT YIIPYTOCTH.

. IIpumepsl UCIIoNIb30BaHUS CUJI YIPYTOCTH B UTpax.

. OcoOGeHHOCTH MOJICTTUPOBAHMS CHIT TATOTECHUSI.

. IIpumeps! ucronb30BaHMsl CUJI TATOTEHUS B UTPax.

. YcTaHOBKa MapaMeTpOB, OTBEYAIOLINX 33 CUJIbI TSTOTEHMSL.

. OcoOGeHHOCTH MOJETUPOBAHUSI CUJI TPEHUSI.

. IIpumepsl ucronb30BaHMsI CUJI TPEHUS B UTPaXx.

. [lapameTpsl, BAUSAIONINE HA CUIIBI TPEHUS.

. CuJibl, BO3HUKAIOUIHME TIPU B3aUMOJICHCTBUN OOBEKTOB.

. CuroBoe B3anMoielicTBHE 00BEKTOB U €T0 apaMETPHI.

. IIpuBenuTe MpuMepsl CUIOBOIO B3aUMOICHCTBHSL.

. [Mopsimox hopMupoBaHUs CBS3EH MEXKIY 00BEKTaAMHU.

. Buzsl B3aumoseiicTBuiit Mexay 00beKTaMU KOMITBIOTEPHBIX HUTD.

. Bo3aMoskHBIE HACTPOIKM B3aUMOCHCTBUS OOBEKTOB.

. OcoOeHHOCTU HCTOYHUKOB CBETA.

. [TapaMeTpbl HICTOYHUKOB CBETA.

. PacripocTpanenune cBeToBBIX Jyuell B mpocTpancTBe. CKOPOCTh CBETA.

. 3AKOHBI OTPAYKEHUS U MPETOMIIEHHSI CBETA.

. [IpuBeauTe npUMepsl NCIIOJIB30BAaHUS 3aKOHOB OTPA)KEHUS U IIPEJIOMIIEHUS CBETA B

KOMIIBIOTCPHBIX UTpax.

. [TapameTpsl, peryiIupyromiie oTpakeHle U MpeioMIIEHHE CBETa B UTPOBBIX JBIKKAX.
. 3akoHBI AUdpaKUK U UHTEPPEPEHIIUN CBETA.



47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

13

[IpuBenuTe mpUMepbI UCIIOIB30BaHUA AU(PPAKIUN U UHTEPPEPEHIIMU CBETA B KOMITbIOTEPHBIX
urpax.

[TapameTpsl, peryaupyronme Tuppakinio 1 HHTEP(HEPEHLINIO CBETa B UTPOBBIX JBIKKAX.
HasoBute Buabl 3ByKOBBIX HCTOYHUKOB B UTPOBBIX JABUKKAX.

Hasosute napameTpsl 3ByKa.

Hcnonb3oBanue aynuo B 2D u 3D npocTpaHCcTBax.

HasoBute napameTpsl, peryJMpyronme pacnpoCTpaHEHNs 3BYKOBBIX BOJIH.

HazoBute nopsiok popMUpoBaHUs 3BYKOBBIX BOJIH.

Hasosute npocreiimue MexaHu3Mbl U IPUHLUI UX JECHCTBHUSL.

HasoBute 0OCHOBHBIE BUJIbI IBUKCHUS, UCIIOJIb3YEMbIE B MEXaHU3aMaX.

[IpuBenuTe mpuMepsl peau3aluy IPOCTIX MEXAaHU3MOB B KOMIIBIOTEPHBIX UIPaX.
[IpuBenuTe mpuMepsl UCIOIB30BAHUS IIPOCTHIX MEXaHU3MOB B KOMIIBIOTEPHBIX UI'PaX.



