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1. lenu, 327244 ¥ NVIAHNPYeMble pPe3yJIbTaThl 00y4eHHs M0 JMCHUILIHHE

Leabo ocBoeHUs AMCHUIUIMHBI «DU3HUecKOe MOJEIMPOBAHHE KOMIBIOTEPHBIX HIPY
ABIIsIETCS. (DOPMUPOBAHKE Y O0YJAIOIIUXCS METOJOJOTHUECKUX OCHOB MOJICIMPOBAHUS (PH3UICCKUX
MPOIIECCOB B KOMITLIOTEPHBIX UTPaX, MPAKTUICCKUX HABBIKOB MOJICTTUPOBAHHS (DU3NIECKUX MTPOIIECCOB
¥ pabOTHI pa3IMYHBIX 3JIEMEHTOB 000PYIOBAHUS C MPUMEHEHUEM ITPOTPAMMHBIX CPEICTBAMU

3agaum TUCHMNJIMHBI:
e (opmupoBaHUE MPECTABICHUS O MPUHIUITAX (GUZMIECKOTO B3aUMOICHCTBUS 00BEKTOB B
KOMIIBIOTEPHBIX UTPAX;

e (opMuUpOBaHHE HABBIKOB CO3JIaHHS MPOTPAMMHOTO KOAa JUISI  MOJCIUPOBAHHS
(U3UIECKOT0 B3aMMOICHCTBHS OOBEKTOB B KOMITBIOTEPHBIX UTPaX;

® [IOJYyYCHHE HABHIKOB OIICHKM KadyecTBa MOJCITUPOBaHUS (DU3MUECKUX SBICHUA U
MPOIIECCOB B KOMITBIOTEPHBIX UTPax;

® T[IOJy4YCHHE HABBHIKOB BHEJPEHUS B KOMIIBIOTEPHBIE WIPhl HWHTEPAKTHBHBIX H
B3aMMO/ICHCTBYIOIINX 10 3aKOHaM (PU3UKU BUPTYaIbHBIX OOBEKTOB,;

® [IOJYYCHHE HABBIKOB pa3pabOTKH TPEOOBAHUI MO MOACIUPOBAHUIO (PU3NICCKHUX SBICHUI
Y TIPOIIECCOB B KOMITBIOTEPHBIX HT'PAX.

O6yquI/Ie 0 JUCHUIIIMHE «DU3UUECKOE MOACIINPOBAHUEC KOMIIBIOTCPHBIX UT'P» HAIIPABJICHO
Ha q)OpMI/IpOBaHI/Ie y 06yqa101111/1xc;1 CJICAYIOHIUX KOMIICTCHIIMM:

Koa n HaumenoBanue NunkaTopsl 10CTHKEHUS] KOMIIETEHIIUH
KOMITeTEeH LU
I1K-1. Cnocoben NIIK-1.1. 3naet ciocoObl pa3paboTKu TpeOOBaHUH U

pa3pabaTsIBaTh TPEOOBAHUS 1 MIPOEKTUPOBAHHMSI IPOTPAMMHOT0 00ECIICUeHUs JJI UTPOBOM
MIPOEKTUPOBATh MPOrPAMMHOE

KOMITBIOTEPHON MHYCTPUU U TPeOOBaHUH n3aliHa K
oOecrieuenne

TOTOBBIM ITPOLYKTaM
NIIK-1.2. YMmeer npoekTHpoBaTh NPOrpaMMHOE
o0ecrnieyeHre ¢ MPUMEHEHNEM COBPEMEHHBIX
MHCTPYMEHTAIBHBIX CPEJICTB B UTPOBOM KOMIIBIOTEPHOM
UHIYCTPUH

NIIK-1.3. HMmeer HaBbIKM pa3pabOTKU TpeOOBaHUN W
IIPOEKTUPOBAHMUS MH(OPMaILMOHHBIX U

aBTOMAaTU3UPOBAHHBIX Cpel I UIPOBOM KOMIIBIOTEPHOMU
VHJIyCTPUH

2. MecTO IUCHUILIUHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

HucturuinHa — «@PHU3MYecKoe MOJAEIMPOBAHWE KOMIBIOTEPHBIX WIP» OTHOCUTCS K
00s13aTeNbHBIM JUCIUIUIMHAM YacTd, (JOPMHPYEMON yJaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHA.
JlucuumrHa B3aMMOCBsI3aHa JIOTUYECKU M COZEP)KAaTebHO-METOUYECKN MPAKTHUECKH CO BCEMHU
TUCIHATUTMHAME ~ 00pa3oBaTeNbHOM  mporpamMmbl  Hampasienus — nogrotoBku — 09.03.02
«HnpopmanionHble cUcTeMbl U TexHosoruu» (nmpodmis «lIporpaMmHoe obecnieueHre UrpoBOH
KOMITHIOTEPHOU UHTYCTPUH).

W3yyeHue paHHOW JUCHUIUIMHBI Oa3upyeTrcss Ha CIEAYIOIIHUX  JAUCIHUIUIMHAX,
MPOXOXKIEHNUU MPAKTHK:

e Metononorus DevOps;
e Crparerus pa3pabOTKu UTPOBBIX MPOEKTOB;
e Iludpossie MmeToapl 06pabOTKH UH(OPMALINH;



e Pa3zpa0oTka UTPOBBIX MPHUIOKEHUN 1101 MOOMIBHBIC TUIATH)OPMBI;

3. CTpyKTypa H coep:KaHue TUCHUTLTHHBI
OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTABISACT 2 3aUeTHBIC eIUHUIIBI (72 Yaca).

3.1 Buabl yueOHOI padoThl H TPYI0€MKOCTh

Ne . KoanuectBo | CemecTpbl
Bun yueOHo# padoThI
n/n 4acoB 6
1 | AyauTopHble 3aHATHS 36 36
B ToM uucne:
1.1 | Jlekum 18 18
1.2 | CemMuHapckue/mpakTHUYECKUE 3aHITHS
1.3 | JlabopaTopHbIC 3aHATHS 18 18
2 | CamocTosiTesibHAas paboTa 36 36
B Tom uncie:
2.1 | IloaroroBka K 3aHATHAM (M3y4EeHHUE JIEKIIMOHHOTO 18 18
Marepuaia, JUTepPaTypbl, 3aKOHOAATEIbCTBA, PAKTHUYECKUX
CHUTYaIHi1)
2.2 | IlonroroBka K 1a00paTOPHBIM 3aHITHSIM 18 18
3 | IlpomexyTouHas aTTecTAIUS
3auet//lud.3auer/sK3amMeH 3a4er 3a4er
Hroro 72 72
3.2 TemaTu4ecKuii MJIaH U3yYeHUS] TUCHUILIUHBI
TpyroemkocTsb, yac
Ayauropuasi paGora 3
TR ERE
No Tembl o > 5wl Ew 5% | ¢E
= S S8 E| &F o3| Eo
n/n JUCHUILINHBI 5 § g 3 = = s 2 & 2 e
5 SE3 53| 25| g*=
S 387 g7 &8 2
O E = = s
@)
1 | Tema 1. Beeneuue. 2 1 - - - 1
2 | Tema 2. OcHOBBI (PU3UYECKOTO 2 1 - - 1
MOJICITMPOBAHMUS.
3 | T Tema 2. MogenupoBaHue 21 3 - 10 - 8
nepeMenieHns: 00bEKTOB
4 | T Tema 3. MonenupoBaHue CHIT 5 3 - - 2
5 | T Tema 4. MogenupoBaHue 16 4 - 4 - 8
B3aUMOJICHCTBHUS OOBEKTOB
6 | Tema 5. MoaenupoBaHHe ONITUYECKUX 14 2 - 4 - 8
s dekToB
7 | Tema 6. MogenupoBaHHe aKyCTUYECKUX 6 2 - - 4
s dekToB




8 | Tema 7. MoaenupoBaHue MPOCTEHIIINX 6 2 - - 4
MCXaHU3MOB

Hroro | 72 18 18 36

3.3 Conep:xanue TUCHUILTHHBI

BBenenmue.

3HavyeHne PU3NIECKUX MPOIECCOB B KOMIBIOTEPHBIX Urpax. [IpuMeps! ncnonabp3oBanus
buznyecKkux 3aKOHOB B Urpax. UrpoBble IBMKKU: Ha3HAYCHHUE U CIICIUAIIA3ALIHS.

Tema 1. OcHOBBI PU3NYECKOT0 MOJEJIMPOBAHUS

Peanuzanus ¢pusndeckux TeI ¢ HCmoab3oBanueM aBrwkka Unity, Unreal Engine. Rigid body
KaK OCHOBHOW MHCTPYMEHT MoJenupoBaHust. OCOOCHHOCTH MCIIOJIb30BAaHMS U 001aCTH
npuMeHeHud. [IpuMeHenne MaTeMaTuyecKoro MOJSINPOBaHUs (PU3NUECKUX MPOILECCOB B UTPOBBIX
IIPOEKTax..

Tema 2. MoaeaupoBanue nepeMeniennsi 00eKTOB

Cucremsl oTcueTa, BEKTOpa, CKopocTh. [IpsiMoanHeiiHOe ABM)KEHNE C pa3InYHBIMU
napaMmerpami. JIBrmkeHue Tena, OpoleHHOro MO YIIOM K TOPU3OHTY. J{BHKEeHHE IO OKPYKHOCTH,
yrioBas U JUHENHas ckopocTu. [IpuMepsl MoienpoBaHus EPEMEIICHNS B UTPOBBIX IPOEKTaX..

Tema 3. MoaeaupoBanue cHJl

3axonbsl Hertorona. IMnynbc Tena u 3akoH coxpaHeHust umnynbca. Cuiia ynpyroctu. Cuna
tarotreHus. Cuna tpenus. [Ilpumepbl MoieTupoBaHus CUJI B UTPOBBIX MIPOEKTaX.

Tema 4. MoaempoBaHue B3aUMO/1€iicTBUSI 00bEKTOB

Cunosble ¢akTOpbl B3auMoIeiCTBUS 00BEKTOB. Buibl B3anMoaelicTBUsS 0ObEKTOB.
[TprMeHeHre 3aKOHOB MEXAaHUKH JUIsl peayln3aluy B3azuMoaencTBus. [lapamerpsl 00beKTOB npu
MOJICITMPOBAHMH B3aMMOJIEHCTBH B cpeaax paspadorku Unity u Unreal Engine. Ilpumepst
MOJIEITUPOBaHMS (PU3HMUECKOTO B3aUMOJICHCTBHS B UTPOBBIX IPOCKTAX.

Tema S. MoaeaupoBanue onTuuecKux 3PPeKTon

CaetoBbl€ Ty4yH. 3aKOHBI OTPaXEHUsI U MpesiomiieHus cBera. CBoiicTBa nudpakuuu u
uHTepdepeHu. OCHOBHBIE 3aKOHBI ONTUKH. JINH3BI U onTudeckue 3¢ dextsl. [Tpumepsl
MOJIEJIMPOBAHUS ONTUYECKUX JTy4ei B UTPOBBIX MTPOEKTAX.

Tema 6. MoaenupoBanue akycTH4ecKHX d(PeKToB

3BYyKOBbIE KOJIeOaHMs U BOJIHBI. PacnpocTpaneHue 3ByKoBbIX BOJH. OCOOEHHOCTH cllyXa
4esioBeKa. AKyCTHUECKUI ABMKOK. [IpuMepbl MoaenupoBaHns HCTOYHUKOB 3BYKa B UTPOBBIX
MPOEKTaXx.

Tema 7. MoaeanpoBanue nNpocTedIInX MeXaHU3MOB

[Ipocreiimme MexaHU3MBbl U IPUHLIUIIBI UX pabOThl. MoaenupoBaHue B3aUMOAECHCTBUS
MEXAHU3MOB B UTPOBBIX IIPOEKTaX.




3.4TeMaTnKa CEMHHAPCKUX/MIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

3.4.1 CemuHapckue/mpakTHYecKue 3aHATHS
CeMI/IHapCKI/Ie N IPAKTUYCCKUE 3aHATHA HE MPECAYCMOTPEHBI

3.4.2 JlaGopaTopHble 3aHATUS

° Tpyno-
n /IT No TembI Tematnka 1a00pPaTOPHBIX 3aHITHIA €MKOCTh
(dac.)

1 |Tema?2 MonenpoBaHue paBHOYCKOPEHHOI'O ABU)KEHHUS 1
2 | Tema?2 MonenrpoBaHue IBUKEHUS IO OKPYKHOCTH 1
3 | Tema 2 MopenupoBanue JBUKEHUS C YCKOPEHUEM 2
4 | Tema 2 MopenupoBanue JBUKEHHUS 110 BUHTOBOM JIMHUH 2
5 | Tema 2 MopenupoBaHue JBUKEHUS MOJT YIJIOM K TOPU30HTY 2
6 | Tema?2 MopenupoBaHue IBMKEHUS ¢ y4ETOM CHUJI TPCHUS 2
7 | Tema4 MopenupoBaHye B3aUMOJICHCTBUS TEI 4
8 | Tema s MopenupoBaHre ONTHYECKUX CUCTEM 4
Hroro 18

3.5TemaTuka KypcOBbIX MPOEKTOB (KyPCOBBIX padoT)

KypcoBsie poekThl/3ajaHusi 0 JaHHOM AUCIUIUIMHE HE MPEAYCMOTPEHBI

4. Y4yeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00eceueHue

4.1 HopmaTuBHble 10kyMeHThI 1 OCThI

o ®denepanbHblil 3aK0H 0T 29 nekalps 2012 roga Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Deneparumny (¢ U3BMEHEHUSMH U JIOTIOJIHEHUSIMH);

e @enepanbHBIl TOCYJAPCTBEHHBINH 00pa30BaTEIbHBINM CTaHIAPT BBICIICTO OOpa30BaHUS
(ypoBeHb Maructpatryphl) 1o HampaieHuto moaroroBku 09.03.02 MudopmarnmonHbie
CUCTEMBl M TEXHOJIOTMM, YTBEP)KJIEHHBIM NpHKa30M MUHUCTEPCTBA HAYKH M BBICIIETO
oOpazoBanus Poccuiickoit @enepanuu ot 19 centsadps 2017 r. N 926 (B penaxkiuu npukasa
ot 26 Hos0ps 2020 1. Ne1456);

e [Ilpuka3 MunucrepcrtBa oOpazoBanusi u Hayku P® ot 05 ampens 2017 r. Ne 301 «O6
yTBepkaeHnH Tlopsiika opraHu3aiy U OCyIIeCTBICHUS 00pa30BaTeNbHOMN AeITeIbHOCTH 1O



o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO OOpa3oBaHHMs — MporpaMmaM OakalaBpuaTta,
porpaMMamM CIeHUAINTETa, IPOrpaMMaM MarucTpaTyphl;

4.2 OcHoBHAasl TUTEpaTypa

1. Mounusr [l. Unity ais pazpabordrka. MoOwibHbBIE MYJIbTUILIATGOPMEHHBIC UTPhI / J1.
Mbuuumr, I1. Dnmucon. - Cankt-IlerepOypr : [Tutep, 2018. - 304 c. - ISBN 978-5-4461-0541-0. -
URL: https://ibooks.ru/bookshelf/357917/reading (mara oOpamenus: 20.11.2021). - Texkcrt:
3JIEKTPOHHBIMN.

2. Topu A. MckycctBo co3nanus cuenapues B Unity / A. Tops. - Mocksa : JIMK Ilpecc, 2016.
- 360 c. - ISBN 978-5-97060-381-9_int. - URL: https://ibooks.ru/bookshelf/372825/reading (mara
oOpatuenusi: 20.11.2021). - TekcT: 31€KTPOHHBI.

3. Jlammepc Kennu. Hleitnepst u 3 dexrsr B Unity. Knura penentos. - Mocksa : JIMK Ilpecc,
2014. - 274 c. - ISBN 978-5-94074-737-6. - URL.: https://ibooks.ru/bookshelf/364205/reading (nara
obpamenus: 20.11.2021). - TekcT: 3MEKTPOHHBIH. .

4.3 JlonmotHUTEIbHASI JIUTEPAaTypa

1. Kpasuenko, H. 0. ®wusuka : yaeOHuk u npaktukym Juist By30B / H. FO. Kpa-Buenko. —
Mocksa : U3narensctBo HOpaiit, 2020. — 300 ¢. — (Briciiee 06-pa3oBanne). — ISBN 978-5-534-
01027-5. — Tekctr : oanekrponusii // DOBC IOpait [caiit]. — URL: http://biblio-
online.ru/bcode/450821 (mata obpamie-uus: 30.03.2020).

2. [I'pebenkun, B. 3. Texnuueckas MexaHHKa : yUeOHMK M IMPAKTUKyM Ui By30B / B. 3.
I'pebenkun, P. I1. 3aguenposckuii, B. A. Jlersrun ; nmon pemakuueit B. 3. I'peGenkuna, P. I1.
3annenposckoro. — Mocksa : M3garensctBo FOpaiit, 2020. — 390 c. — (Bsiciiee ob6pa3zoBaHue).
— ISBN 978-5-9916-5953-6. — Tekcr : anexrponsiit / DBC HOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/450655 (nara obpamienus: 30.03.2020).

4.4J)ekTpoHHBbIE 00pa3oBaTe/ibHbIE PECYPChI

1. DnexTpoHHBII 00pazoBaTeNbHbIN pecypc «Pu3nueckoe MOJEIUPOBAHIE KOMITBIOTEPHBIX
urp»: https://online.mospolytech.ru/course/view.php?id=4477

4.5 JIM1eH3M0HHOo€e  CBOOOHO pacnpocTPaHsieMoe MPOrpaMMHOe
ol0ecmeuenmne

1.  IIporpammusie npoaykTsl Microsoft Office (oTeduecTBEeHHbBIE aHAIOTH).

2. Kpoccratrdopmennas cpena pazpadotku Unity (akTyanbHast Bepcus HA MOMEHT IPOBEICHHSI
3aHSATHI 110 TUCHIUTLTHHE)

3.  Cpena paspabotku Unreal Engine (akTyanbHas Bepcus Ha MOMEHT MPOBEACHHUS 3aHATHH 110
JUCITATIIINHE)

4.6 CoBpeMeHHbIe TPO(eccHOHATbHBbIE 0a3bl JaHHBIX U HHPOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. OBC «Jlanb» https://e.lanbook.com/.



2. OBC «tOpaii» https://urait.ru/.

3. Hayunas snextponnas 6ubmmoreka eLIBRARY.RU https://elibrary.ru.

4. ba3a 1aHHBIX 10 HAy4YHBIM KypHaiaMm: Science, Social Sciences, Arts&Humanities Citation
Index.

5. MarepuajJbHO-TEeXHHYECKOe o0ecneyeHue

1. JlexumoHHas ayAuTOpHsl, Ay IUTOPUS JJIs TPYIIIOBBIX U MHIMBHUYaJIbHBIX KOHCYJIbTAIMH.

2. AynuTopus 1S IPOBEIEHUS PAKTUYECKUX U CEMUHAPCKUX 3aHATUH, TEKYILEr0 KOHTPOJIS
Y IIPOMEKYTOYHOM aTTECTALUH.

3. KoMmmproTepHblli KJlacc, ayAMTOpUsi Ui CAMOCTOSTEIBHOH paboThl M KypCOBOTO
IIPOEKTUPOBAHHUS.

4. bubauoTeka, YNTaILHBIN 3all.

6. MeToanyeckne peKoOMeHIalMU

6.1 MeToauyeckue peKOMeH AU /IJIsl MPENoaBaTe sl 10 OPraHu3auu
00y4eHus
JlaHHBIA pa3zen HacTosmied pabouell mporpamMmbl NpeaHAa3HAYeH I HAYMHAOIIMX

npenoz(aBaTeneﬁ U CIICOUAJINCTOB-IIPAKTUKOB, HC UMCIOIIMUX OIIbITa HpeHOHaBaTeHBCKOﬁ pa6OTI>I.
HI/ICHI/IHHI/IHa «Duznyeckoe MOJCIHUPOBAHUEC KOMIIBIOTCPHBIX  HUI'P» Q)opMpreT y

oOyuaromuxcst komrereHuuu [1K-1. B ycnoBusx KOHCTpyHMpoBaHHS 0Opa30BAaTEIbHBIX CUCTEM Ha
NPUHIUIIAX KOMIIETEHTHOCTHOTO TIOAXO0Ja TPOM30LUIO0 KOHIENTYaJbHOE W3MEHEHHE POJIH
IperoIaBaTessi, KOTOPbIi, HapsAy ¢ TPAIUIIHOHHON POJIBI0 HOCUTEIS 3HAHHH, BBITOIHSIET (YHKIIUIO
OpraHu3aTopa Hay4yHO-TIOMCKOBOW paboThl 00ydaroIierocs, KOHCYJIbTaHTa B Mpolieypax BblOOpa,
00pabOTKM M MHTEpIpeTaluyd UHPOpPMaLUU, HEOOXOIUMOW [y MPAKTHYECKOro MAEUCTBUS U
JabHEHMIEro pa3BUTHS, YTO JOJDKHO OO0S3aTE€IbHO YYMUTBIBATHCS NMPH MPOBEICHUU JIEKIIMOHHBIX,
7a00paTOPHBIX M MNPAKTUYECKUX 3aHATUH Mo aucuuiuinHe «Pu3nueckoe MOAETUpPOBaHNE
KOMITBIOTEPHBIX UTP.

[IpenoaBanre TeopeTHUECKOro (JEKIIMOHHOI0) MarepHaia Mo JUCHUIUIMHE «Du3nueckoe
MOJIEJIMPOBAaHUE KOMIIBIOTEPHBIX HWIP» OCYILIECTBISIETCS Ha OCHOBE MEXKIUCIUIUIMHAPHON
UHTETPAllUl U YEeTKUX MEXIUCIHUIUIMHAPHBIX CBA3€H B paMKax oOpa3oBaTelbHON Mporpammbl U
yuebHoro raHa no HanpasiaeHuto 09.03.02 MupopmanrioHHbIe CUCTEMBI U TEXHOJIOTHH.

[TonpoOHOe copepikaHue OTAEIBHBIX pa3esoB JTUCHMILIMHBI «PU3NUYecKoe MOAEITUPOBaHNE
KOMIIBIOTEPHBIX UTP» paccMaTpuBaeTc B 11.3.3 paboueil mporpamMmsl.

Mertoauka onpeaeaeHuss UTOTOBOTO CEMECTPOBOI'O peUTHHTa 00yUaroIIerocs o JUCIUILIIMHE
«Duznyeckoe MOJIEITMPOBAHNE KOMITBIOTEPHBIX UIp» IpeacTasieHa B cocrape @OC no AucCHUIUINHE
B 1.7 HacToALIeH paboyeil mporpamMmel.

[lepeueHr OCHOBHON M JIOMOJHUTENBHOM JUTEpaTypbl U HOPMATUBHBIX JOKYMEHTOB,
HEOOXO/IMMBIX B XOJI€ IPENoJaBaHus JUCHUILIMHBI «DU3nyeckoe MOJICIUPOBAHUE KOMITbIOTEPHBIX
UTp», IPUBEJIEH B 1.4 HacTosAIIeH pabodel mporpaMMel.

HI/ICHI/IHJ'H/IHa «Dusnueckoe MOACIINPOBAHUEC KOMIIBIOTCPHEBIX HUI'P» ABJIACTCA HHCHHHHHHOﬁ,
dbopmupytomei y odydaromuxcs crnegayromme komnereHiy: [TK-1. B ycnoBusx kKoHCTpyHpoBaHUs
06p330BaTeJ'II)HBIX CUCTEM Ha IMpUHIMITIax KOMIICTCHTHOCTHOT'O moaxoga IMPOM301LIO
KOHIIENTYaJIbHOE W3MEHEHHUE POJIM MPEnojaBaTesisi, KOTOPbIA, HApsAy C TPAAUIMOHHON POJIBIO
HOCHTEJISl 3HAHU, BBITTOJIHSACT (PYHKIIMIO OpTraHU3aTOpa HAyYHO-TIOMCKOBOM pabOTHI 00yJaroIerocs,
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KOHCYJIbTaHTa B INpOLEAypax BbIOOpa, 00pabOTKM U MHTEpHpeTaluyu WHPOpMalun, HEOOX0UMOM
JUIS TIPAKTUYECKOTO JCWCTBUS M JAJIbHEUIIEr0 Pa3BUTHSA, YTO JAOJDKHO 00S3aTENbHO YYUTHIBATHCS
Opyd TPOBEACHUM JIEKIMOHHBIX M JA0OpaTOPHBIX 3aHATHH TO aucuuiuinHe «dDusmueckoe
MOJIEJIMPOBAHHE KOMIIBIOTEPHBIX UTP.

[IpenonaBanue TeopeTHUECKOro (JEKIMOHHOI0) Marepuanga Mo JUcHUIUIMHE «Dusnueckoe
MOJICJIUPOBAHME KOMIIBIOTEPHBIX HIP» OCYLIECTBISETCS HAa OCHOBE MEXIUCLMILUIMHAPHON
MHTETpalui U YEeTKUX MEXIUCLHIUIMHAPHBIX CBA3E€H B paMKax oOpa3oBaTelbHOH Mporpammsl U
yuebHoro muana no HanpasieHuto 09.03.02 MudopmaimoHHbie CHCTEMBbI M TEXHOJIOTUH.

[TogpobHoe copepkaHue OTAETBHBIX Pa3AeiioB ITUCHMILIMHBI «PU3NYECKOe MOACITHUPOBAHNE
KOMITBIOTEPHBIX UTP» paccMaTpuBaeTcs B I1. 3 paboueil mporpamMmel.

[TpumMepHBbIe BapuaHTHl TECTOBBIX 33JaHUH IS TEKYIIETO0 KOHTPOJS U MepeueHb BOIPOCOB K
9K3aMEHY 10 IHUCHMIUIMHE mpeacTaBieHbl B coctae POC mo aucuurimHe B 1. 7 paboueit
POTrPaMMBlI.

[lepeueHb OCHOBHOM M JIONOJHUTEIBHOIN JUTEpaTyphl, HEOOXOAUMBIX B XOJI€ MPENOAaBaHUs
JUCHUIUIMHBL «DPu3ndyeckoe MOJIETUPOBaHUE KOMIIBIOTEPHBIX UIP», MPUBEAEH B II. 4 HacTosAlleH
paboueil nporpammsl. [IpenogaBarento cieayeT OpUEHTHPOBATh O0YYAIOLIUXCsl HAa MCIIOJIb30BaHHUE
IIPY TIOATOTOBKE K MPOMEKYTOYHOM aTTECTAIli OPUTHHAILHOW BEPCUU HOPMATHUBHBIX JIOKYMEHTOB,
JICHCTBYIOIIMX B HACTOSIIEE BPEMS.

6.2 MeToauyeckue yKa3aHusi 00y4aUIUMCS ISl 00y4aIOIUXCH 110
OCBOEHHIO JUCIHUILIHHDI

[Tonyuenue yrayOJeHHBIX 3HAHUW MO JUCIHMIUIMHE JOCTUTAeTcs 3a CYET AaKTUBHOM
CaMOCTOSITENIbHOU paboThl oOydaronuxcs. Beigensiembie yachl 11€71€C000pa3HO KCIOIb30BaATh IS
3HAKOMCTBA ¢ Y4eOHOI M Hay4HOHW JHUTEepaTypol Mo mpodiieMaM JUCIUILIMHBI, aHaIn3a HAyYHBIX
KOHIIETIITHH.

B pamkax TUCIHUIUIMHBI MIPEIYCMOTPEHBI pa3NudHble (OPMBI KOHTPOJS YPOBHS JOCTHUKEHHS
00yJaronMMuUCS 3asBIICHHBIX MHANKATOPOB OCBOEHUS KOMIETeHIMH. DdopMa TEeKYIEero KOHTPOJIS —
aKTHMBHAasg paboTa Ha MPAaKTUUYECKUX M JaOOPAaTOPHBIX 3aHATUAX, pedepar, TectupoBanue. Dopmoit
MIPOMEKYTOUYHOTO KOHTPOJISI MO JAHHOW JUCIUIUIMHE SIBJISETCS HK3aMEH, B XO0JI€ KOTOPOTO
OIICHUBAETCS YPOBEHb JIOCTIDKEHUS OOYYaroIIMMHCS 3asBICHHBIX WHAMKATOPOB OCBOEHUS
KOMIIETCHITHH.

MeToanyecKre YKa3aHHs 10 OCBOCHHIO JMCIUMINHEL

JIekIMoHHbBIE 3aHATHI TPOBOASTCS B COOTBETCTBUHU C COJEPKaHHEM HacToslleld padboueit
MIPOTPaMMBbI U MIPEICTABISAIOT COOO0M U3NI0KEHNE TEOPETUUECKUX OCHOB JUCUUTLIHHBIL.

[TocemnieHre NEKIUMOHHBIX 3aHATHH SBIISCTCS 0053aTEIBHBIM.

KoHcniekTupoBaHue JEKUMOHHOTO Marepuaia JOMYCKAaeTcsl Kak MHCbMEHHBIM, TaK H
KOMIIBIOTEPHBIM CIIOCOOOM.

Perynsipoe moBTOpeHue Marepuana KOHCIEKTOB JEKUMA MO KaXXIOMY pa3jielly B paMKax
MOATOTOBKMA K TEKYIIUM (opmMaM arTecTaluy MO JUCHUIUIMHE SBISIETCS OJHHM W3 BaKHEHIIHX
BUJIOB CAMOCTOSITENILHON pabOThl CTYICHTa B TEYCHHE CEMECTpa, HeOOXOIMMOM i Ka4eCTBEHHOM
MOATOTOBKHU K MIPOMEXYTOYHOM aTTECTAIMH 10 JUCITUTIIHHE.

[IpoBeneHne 1a0OpaTOPHBIX 3aHATHH 1O AucHUIIIMHE «Du3nueckoe MoIeTNpOBaHUE
KOMITHIOTEPHBIX UTP» OCYIIECTBIIETCS B CIEAYIOMUX hopmax:

— OIpoC II0 MaTrepuajlaM, PaCCMOTPEHHBIM Ha JIEKUUAX M HU3YYEHHBIM CaMOCTOSATENIBHO IIO
PEKOMEHI0BAaHHOM JINTEPATYPE;
— aHanM3 1 00CyX/IeHHE MPAaKTUYECKUX CUTYalUH 110 TEMaM.
[Tocemenue mabopaTOPHBIX 3aHATUI U AKTUBHOE Y4aCTHE B HUX SIBIISIETCS 0053aTEIIbHBIM.
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[ToaroToBka K 1a0OPaTOPHBIX 3aHATUAM 00s3aTEIBHO BKIIIOUAET B ce0s1 M3y4EHUE KOHCIIEKTOB
JIEKIIMOHHOI'O0 MaTepualla ¥ pEeKOMEHIOBAaHHOM JIMTEPaTyphl I aJ€KBAaTHOIO IOHUMAaHHUs YCIOBUS
U crioco0a pelleHus 3aJaHui, 3alUIaHMPOBAHHBIX IPENojaBaTeeM Ha KOHKPETHOE IPAKTUYECKOe
3aHATHE.

Mertoauyeckye  yKa3aHWs 1O  BBINOJHEHUIO  pPa3avuHbIX  (GopM  BHeayauTOpHOU
CaMOCTOATENLHON paboThl

V3yyeHHe OCHOBHOW W JONOJHWUTEIbHOW JUTEPATYphl IO IUCUUIUIMHE IPOBOIAUTCS Ha
pEryJIIpHOM OCHOBE B pa3pe3e KaKIOoro pas3jena B COOTBETCTBUU C IPUBEACHHBIMU B I1.7 paboueit
IIPOrpaMMbl PEKOMEHAALMAMM JJIsl NOATOTOBKH K MPOMEXKYTOYHOW aTTECTAlMM MO JUCLUILIMHE
«DPu3nuecKoe MOJEIUPOBAHUE KOMIIBIOTEPHBIX Hrp». CHHMCOK OCHOBHOM U JONOJHUTEIbHON
JUTEpATyphl O AUCLUIUIMHE NPUBENEH B 11.4 HacTosIIeH pabodyel mporpaMMal.

Meroanyeckue yka3aHus 10 NOATOTOBKE K IPOMEXYTOYHOW aTTeCTalluU

[TpomMexyTouHas aTTecTanys 10 AUCHUIIIMHE «PU3HUECKOE MOJECINPOBAHNE KOMITBIOTEPHBIX
urp» npoxoaut B (opme 3auera. [IpumMepHbIid mepedeHb BOMPOCOB K 3K3aMEHY IO TUCIHUILINHE
«Pu3nvecKoe MOICTUPOBAHNE KOMIIBIOTEPHBIX UI'P» U KPUTEPUU OLIEHKU OTBETA 00YYaroIerocs Ha
3aueTe a8 LeNed OLIGHKU JIOCTHKEHHUS 3asBJIEHHBIX HWHAMKATOPOB C(HOPMHPOBAHHOCTHU
KomreTeHIMH npuBesieHsl B cocraBe @OC no qucuuIuIMHe B 1.7 HacTosALIeH paboyel mporpaMMsl.

7. ®oH/1 OLIEHOYHBIX CPEACTB

7.1MeToabl KOHTPOJISI 1 OLlEHMBAHUS Pe3yIbTATOB 00y4YeHUs

IIpomerxyTouHas arrectanus o0ydaromuxcs Mo JUCHUIUIMHE B 6 ceMecTpe MPOBOAUTCS B
¢dopme 3auéra o pe3ynbTaTaM BHIIOJIHEHHUS BCEX BUIOB YU€OHON paOOTHhI, MPETyCMOTPEHHBIX
y4eOHBIM IUIAaHOM U HacTosIiel pabouei mporpaMMoil. [Ipu 3ToM yuuThIBatOTCS pe3yabTaThl
TEKYIIEro KOHTPOJIsl YCIIEBaEMOCTH B TeueHHe cemecTpa. OlleHKa CTENEHN JOCTUKEHUS
00y4aroMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00Y4YEHHUS IPOBOJUTCS MIPENOJaBaTesIeM, BEAYIIIUM
3aHATHUS METOJIOM SKCIEPTHON OLEHKH (IIPEINOYTUTENBHO C UCII0JIb30BaHUEM OalIbHO-
PEUTHHTOBON CHCTEMBI KOHTPOJIS 3HaHUH cTyeHTOB). [Io uToram npoMexxyTO4HOH aTTecTaluy 1o
JUCLUIUIMHE (MOYJII0) BBICTABIISETCS OLIEHKA «3aUTEHO» WIIM «HE3aYTEHOM.

K npomMexyTo4HOM aTTecTaluy JOIMYCKAIOTCS TOJIBKO CTYIEHTBI, BBITIOJIHUBILNE BCE BUIBI
yueOHOI paboThl, IPeyCMOTPEHHBIE HAacTOsIIEH pabouell mporpaMmoi (TIPOIIIN TeKYLIUI
KOHTPOJIb, BBITIOJIHWIIN U 3alTUTHIIN JIA0OpaTOPHBIE PaOOTHI).

K npomexyTouHOl aTTecTaluy J0MyCKaOTCs TOJIBKO CTYIEHTHI, BBITOJIHUBIINE BCE BUIbI
yueOHOI paboThl, IPeyCMOTPEHHbIE paboyueil mporpaMMoil o AucuumianHe «Puznyeckoe
MO/JIEIUPOBAaHNE KOMIIBIOTEPHBIX UIP» (MPOIUIH TEKYLIHH KOHTPOJIb, BHIIOIHUIIM U 3aIIUTUIN
n1abopaTtopHbie paboOTHI).

7.2llkana 1 KpUTEPUHN OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHMS

dopma NpOMEKYTOUHON aTTECTALMU: 3a4ET.

OI[eHI/IESI;I:SIJ:Ia Onucanne
BrimonHeHs! Bce BUIbI y4eOHOM paboThl, MPeayCMOTPEHHBIE YUeOHBIM
3 MJaHOM W HacTosimed paboueit mporpammoi. CTyIeHT JEMOHCTPUPYET
AIEHO | sorBercrame 3HAaHWW, YMEHUW, HABBIKOB TPUBEJIEHHBIX B TabIUIaX
MoKasaresiei, Oomepupyer MNPUOOPETEHHBIMH 3HAHUSAMH, YMEHUSIMH,
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HaBBIKAMH, IPUMEHSET UX B CTAHJAPTHBIX CUTYaIHsX. [Ipu 3ToM MOTYT OBITH
JOMYIICHbBl HE3HAUYMUTENbHBIE OMIMOKM, HETOYHOCTH, 3aTPyIJHEHHUS TpH
AQHAIIMTUYECKUX OIEepalMsaX, IEPEeHOCEe 3HAHMW M YMEHUHM Ha HOBBIC,
HECTaHJIapTHBIEC CUTYyaLUH.

He
3a4TEHO

He BolmonaHeH oauH wuiau  Oojee BHUJAOB y4uyeOHOH  paloThI,
MPEYCMOTPEHHBIX YY€OHBIM IJIAHOM M HACTOSIIEH padodeid mporpaMMoi.
CTyneHT 1eMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB
NPUBEJCHHBIX B TaONMMIIAX IOKa3aTeNei, JMOMYyCKAlOTCsl 3HAYUTEIbHbIC
OLIMOKHU, MPOSBISETCS OTCYTCTBHE 3HAHUN, YMEHM, HABBIKOB IO psAy
[OKa3aTeNe, CTYIEHT MCHBbITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS IpU
ONEPUPOBAHNHU 3HAHUSIMHU U YMEHUSIMHU IIPU UX NIEPEHOCE HA HOBBIE CUTYALINH.

RRoOoo~NoO WD E
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7.30ueHoYHbIE CpeaCTBA

7.3.1. Tekymuii KOHTPOJIb M IPOMEKYTOUHAS aTTeCTALMS

BOHpOCI)I AJI OLICHKU Ka4€CTBa OCBOCHUA TCOPCTUYCCKUX MATCPHUAJTIOB IO AUCHUILINHE

OO6macTu MpUMEHEHUS ONITUYECKUX 3P (PEKTOB B UTPaX.

Buasl onTrdecKkux 00BEKTOB.

HazoBuTe npumepsl HCMONB30BaHUS ONTHYECKUX () (PEKTOB.

OO6nacTi mpuMEHEHUs 3BYKOBBIX 3P(PEKTOB B KOMITBIOTEPHBIX UTPaX.

Bunel akyctuuecknx 00beKTOB B KOMIIBIOTEPHBIX UTPAX.

Ha3zoBuTte nmpuMepbl HCIOIB30BAHUS aKyCTHUECKUX P (PEKTOB.

Ob6nacTi mpuMeHEeHUs 3aKOHOB MEXaHUKH B UTPOBOM MHAYCTPHUHU.

Ha3zoBuTte nmpuMephl HCIIOIH30BAHUS 3aKOHOB MEXAaHHUKH B UTPaX.

[Tosicaute yToO Takoe GpU3MUECKHil NBIKOK B Urpax. Kak oH ucmonb3yercs

Kak peanusyercs TBEpnoe teno B auxke Unity.

Kak peanuzyercs B3auMozieicTBUE OOBEKTOB.

Kak ¢popmupyercst B3auMocBs3b 0ObEKTOB.

OcobGennoctu hopmupoBanus pusndecknx o0bEKTOB B ABIKKe Unity.
Peanuzamus B3aumoneiicteus yepes RigidBody/

[Tapametps! Rigid Body

Urto Ttakoe cucrema otcuéra. Kak popmMupyroTcst CuCTEMBI OTCUETA.

[Tonstue Bextopa. [IpumeHeHne BekTOpa A1 onpeneiaeHus GU3nIecKuX BeJITHUKH.
[Tonstue ckopoctu. IlapameTpbl 1 MOIETUPOBAaHNE CKOPOCTH B KOMITBIOTEPHBIX UTPaXx.
[Tonsitue yckopenue. Ero ncnonb3oBanue B (PU3MUECKOM MOJEIUPOBAHUH.
Peanuzanus napamerpoB asuxenus B Unity. [Iporpammuposanue u Rigid body
OcoOeHHOCTH IBUKEHMS Tella, OpPOIIEHHOT0 TOJ] YIIIOM K TOPU30HTY.
VYckopeHnus, IeHCTBYIONTHE HAa OOBEKT.

OcoOeHHOCTH ONMCaHMs ABMXKEHHS TeJIa O OKPYKHOCTH.

[TonsATHE YTIIOBOM CKOPOCTH M YCKOPEHHS.

[ToHsITHE TMHEWHOW CKOPOCTH U YCKOPEHUS.

Oco0eHHOCTH MOJIETUPOBAHUS CUJT YIIPYTOCTH.

[Tpumeps! UCTIONB30BaHUS CUJT YIPYTOCTH B UTpax.

Oco0EeHHOCTH MOJICTMPOBAHUSI CHIT TATOTCHHS.

[TpuMepsl UCTIONB30BaHUS CUJI TATOTCHUS B UTPaX.

YcTaHoBKa mapaMeTpOB, OTBEYAIOIIMX 33 CHIIBI TATOTEHHUS.
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Oco0eHHOCTH MOJICITMPOBAHUS CUJT TPCHHS.

[Ipumepsl UCIOJIB30BAHUS CUJI TPEHUS B UTPaX.

[TapameTpsl, BIUSIONIME HA CUIIBI TPEHHUS.

Cubl, BO3HUKAOIINE TIPU B3aUMOJICHCTBIH OOEKTOB.

CuitoBO€ B3aMMOJICHCTBHE OOBEKTOB U €0 MapaMeTPBhI.

[IpuBenuTe MpuUMeEpsl CUIIOBOIO B3aUMOICHCTBHUS.

[Topsaok hopMHUpOBaHUS CBS3EH MEXKIY OOBEKTAMH.

Bunet B3aumoielicTBU MEKIy 00bEKTaMU KOMIBIOTEPHBIX HT.

Bo3MosxHBIE HACTPOUKHU B3aMMOICHCTBHS OOBEKTOB.

Oco0eHHOCTH HCTOYHHKOB CBETA.

[TapameTpbl HICTOUHUKOB CBETA.

PacnipocTpanenue cBeTOBBIX JTy4eil B mpocTpaHcTBe. CKOPOCTh CBETA.

3aKOHbI OTPaKEHUS U MPEIOMJIICHHS CBETA.

[IpuBeguTe npuMepsl UCIOJIb30BAHNS 3AKOHOB OTPAXKEHUS U MPEJIOMJICHHS CBETA B
KOMIIBIOTEPHBIX UTpax.

[TapameTpsl, peryJupyrome OTPAKEHUE U MPETOMIICHUE CBETA B UTPOBBIX JIBHKKAX.
3akoHbI qUdpaKIK ¥ HHTEp(EPEHIIUN CBETA.

[TpuBeauTe IPUMEPHI UCIIOJIB30BAHUS TUPPAKITUN U HHTEPPEPEHIIUN CBETa B KOMITBIOTEPHBIX
urpax.

[Tapametpsl, perynupyromue Tudpakiauio 1 HHTEPPEPEHITUIO CBETA B UTPOBBIX JIBUKKAX.
Ha3oBute BuIbI 3ByKOBBIX UICTOYHUKOB B UTPOBBIX JABUKKAX.

Ha3zoBute napamerpsl 3ByKa.

Hcnons3zoBanue ayano B 2D u 3D npocTpaHCcTBax.

HazoBure napamerpsl, perympyronme pacupocTpaHEeHUs 3ByKOBBIX BOJIH.

HazoBute nopsaok popmMupoBaHusi 3ByKOBBIX BOJIH.

Hazosure npocreiime MexaHu3Mbl U IPUHLIMI UX ICHCTBHUS.

Ha3oBuTe 0OCHOBHBIE BUJIbI IBU>KEHUS, UCIIOJIb3yEMbIE B MEXaHU3aMaXx.

[IpuBeauTe npuMepsl peanu3aluy MPOCThIX MEXAaHU3MOB B KOMITBIOTEPHBIX HIPaXx.
[IpuBenuTe npuMepsl UCIOJIBb30BAHNS TPOCTBIX MEXAaHU3MOB B KOMIIBIOTEPHBIX UI'PaXx.



