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1 Ilesn u 3aqa4m 00y4eHHS N0 AUCHUILIHHE

K ocHOBHBIM meJsM OCBOCHHA JUCHHMITIIMHBI «MCTOI[BI OINITUMHU3AIIUN HUTPOBBIX HNPOCKTOB»
OTHOCATCA:

HOHMMaHUE IPUHIUIIOB ONTUMH3AI[MH HIPOBOTO KOJIa H PECYPCOB;

OBJIaJICHHE METO/IaMH aHAIIN3a IPOU3BOJUTEILHOCTH UTPOBBIX ITPUIIOKCHUIA;

pa3paboTka W HpUMEHEHHE S(P(PEKTHBHBIX AITOPUTMOB ONTHUMHU3AIMHU JUIS IOBBILICHHS
[IPOU3BOAUTEIILHOCTHU ULD;

ONTUMU3AIMS IpaduKH, ayAUO0 U APYTUX MYJIBTUMEAUUHBIX 3JIEMEHTOB UTPOBOTO KOHTEHTA;
obecrieyeHre cTabMIIbHOM PaOOThI UTPBI HA PA3JINYHBIX IUIATGOPMAX U YCTPOUCTBAX;
paboTa ¢ MHCTPYMEHTaMH M TEXHOJIOTHSIMU JIJISL TPOQHIMPOBAHUS U OTIAIKH HTPOBOTO KOJIA;
HOATOTOBKA K PELICHUIO 33/1a4, CBS3aHHBIX C ONTHMH3aLMEeld HIPOBBIX IPOCKTOB B
npodeccuoHaabHOM chepe;

PAa3BUTHUC HABBIKOB aHAJIM3a IMPOU3BOAWUTCIBHOCTH W BBIABJICHUSA Y3KHUX MECT B HUI'POBBIX
HPUIIOKCHHSIX.

K ocHOBHBIM 3agavdaM JUCHUIIIMHBI MOKHO OTHECTHU CIICAYIOIINE:

03HAKOMJICHHE CTYJICHTAa C OCHOBHBIMU NMPHHIMIIAMH ONTHMH3AIUN B KOHTEKCTE MIPOBOMU
pa3paboTKu;

HN3YYCHUC PA3JIMIHBIX MCTOAOB U TCXHUK ONITUMHU3AINH UT'POBOI'0 KOJIa U pecprOB;
OBJIAICHUC HABBIKAMH aHaJIn3a MPOU3BOJUTCIIBHOCTU HUTPOBBIX HpI/IJ'IO)KGHI/Iﬁ U BBISIBJICHUA
Y3KUX MECT,

pa3paboTka M NPUMEHEHHE ONTHUMHU3UPOBAHHBIX AJITOPUTMOB U CTPYKTYp HaHHBIX IS
YIIyUYIICHUS TIPOU3BOIUTEIBHOCTH UTD;

ontuMu3anys rpaduky, 3ByKa U JAPYruxX MyJIbTUMEIUNHBIX 3JICMEHTOB UTPOBOTO KOHTEHTA;
paboTa ¢ UHCTpYMEHTaMH U MporpaMMamMHu Jijisl TpodUIHPOBaHUS, OTIAIKA U TECTHPOBAHUS
UTPOBOTO KOJIA;

M3Yy4YEHHE METOJIOB ONTUMU3ALIMH JJIS1 PA3IMYHBIX UTPOBBIX IIAT(GOPM U YCTPOUCTB;
pa3pa60TKa HAaBBIKOB JOKYMCHTUPOBAHUA 1 OTYCTHOCTHU O MPOLECCEC ONNTUMHU3AINH UTPOBBIX
MIPOEKTOB.

OOyuenue Mo AUCHUIUIMHE «MeToAbl ONTHMHU3ALMKU UTPOBBIX MPOEKTOB» HAIPAaBJICHO Ha

(dopmHpoBaHue y 00yHaromuXcs CISAYIOIIMX KOMIETeHIIUH:

KO}I M HAUMEHOBaHHE KOMIIETEHIIH I HHI[I/IKaTﬂpr JAOCTHKCHUA KOMIICTCHIIUHU

[K-5. Crocoben MO/IeP/KUBATD NpOCKTax UTPOBOH KOMITBIOTEPHO
sgdextnBHyr0  pabory  6a3  jmamHbIx, | 1HAYCTPHH.

00ecreYHBarOIINX dynxuponuposanne | AIIK-5.2. YmMeer BbuiBIsATE HpOOICMHBIC
UH()OPMAIIMOHHBIX CHCTEM B OPTaHU3aIIUH. curyanuu B padore BJ] mpoaykToB HUIpoBOi

UIIK-5.1. 3maer cmocoObl OINTHMH3AINA
3aMpocoB, UHJEKCOB, XPAHUMBIX TMPOLETYp B

KOMITBIOTEPHON UHAYCTPHUU.
NIIK-5.3. Vmeer HaBbIKM pa3pabOTKH H
MPUMEHEHUST TPOTrPaMMHOI0 oOecredeHus

Juis MOHUTOpHHTa padoTsl B/I.




2 MecTO IMCUHMIIJIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIl NPOrpaMMbl

3 CTpyKTypa H cojepKaHue TUCHUILTHHBI

Juctumumza b1.2.12 «MeTtonbl ONITUMU3AIIMHA UTPOBBIX MPOEKTOBY» OTHOCHUTCS K 010Ky b1
JUCLHUIUIMH (MOAyneil), K 4acTH, (JOpMUPYEMOI y4acTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUH JUIs
0053aTeIbHOTO U3yUYEHUS.
JlucuuIuinHa B3aMMOCBSI3aHAa JIOTUYECKM M COJEPIKATENbHO-METOIUYECKH CO BCEMH
OCTaJIbHBIMU JUCLMILUIMHAMU U NIPAKTUKAMU .

OO11ast TPYA0EMKOCTh JUCIUILIAHBI COCTABISACT 2 3a4ETHBIX eMHMIIBI (72 yaca).

3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTH

3.1.1 Ounas popma obydeHHs
Ne Bu yueouoii pagoTr KomnuectBo | CemecTphbl
n/n 4acoB 7
1 AyIMTOPHBbIE 3aHATHS 36 36
B ToMm unce:
1.1 | Jlekiuu 18 18
1.2 | CemuHapCcKue/IPaKTHUECKUE 3aHATHUS - -
1.3 | JIaGoparopHbIe 3aHATHS 18 18
2 | CamocrosiTe/ibHasi padoTa 36 36
3 | IIpome:kyTouHasi aTTecTaNUs
3auét/Aud.3auét/IK3amen JK3aMeH JK3aMeH
Hroro: 72 72

3.2 TemaTuyecKuii MJIaH U3YyYEeHUS TUCHUTLTHHBI

3.2.1 Ounas ¢popma oOyueHus

TpyroemMkocTsb, yac
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11 Tema 1. BBeneHne B ONTUMHU3ALIHIO 8 5 5 4
UTPOBBIX MPOEKTOB
1.2 | Tema 2. ApXUTEKTypHBIE OCHOBHI H 8 9 9 4
MPOSKTUPOBAHKE 10T ONTHUMH3AITHIO
1.3 | Tema 3. Ontumu3zanus rpaduku B 16 4 4 8
UTPOBBIX MPUIIOKEHUSIX
1.4 Tema 4. OnTuMu3anus anropuTMOB U 8 9 2 4
JIOTUKH UTPBI
1.5 | Tema 5. OnTumusaius paboTHI C 4
MaMATHIO U PECYypcCaMu B UTPOBBIX 8 2 2
MPOEKTax




1.6 Tema 6. CeTeBbIe€ TEXHOIOTHH U 8 4
ONTUMH3ALS B 2 2
MHOT'OIOJIb30BATEIbCKUX MIPAX

1.7 | Tema 7. [IpodunupoBanue, 4
TECTUPOBAHUE U aBTOMAaTH3aLUs 8 2 2
ONITHMHU3AINH

1.8 | Tema 8. CoBpeMeHHbIE TPEHIBI U 8 8
Oyy1iee ONTHMH3AIMN B UTPOBOM 2 2
UHIYCTPHH

Hroro 72 18 - 18 36

3.3 Conep:xaHue TUCHUTITHHBI

Tema 1. BBegenue B onTUMHU3AIMIO UTPOBBIX MPOEKTOB

Tema 2. ApXuTeKTypHBIE OCHOBHI M TPOSKTHUPOBAHUE TI0J] ONITUMHU3AITUIO

Tema 3. Onrumu3anus rpaduky B UTPOBBIX MPHIIOKEHHIX

Tema 4. OntuMu3anust aaropuTMOB U JIOTUKH UTPbI

Tema 5. Ontumu3zanus paboThl ¢ HAMATHIO U PECYpCaMU B UTPOBBIX MPOEKTAX
Tema 6. CeTeBble TEXHOJIOTUU M ONTUMHU3ALMS B MHOT'OII0JIb30BATEILCKUX UTPax
Tema 7. IlpodunupoBanue, TECTUPOBAHUE U ABTOMATU3ALMS ONTUMU3ALUN
Tema 8. CoBpeMeHHbIe TPEHIBI U Oy Iyliee ONTUMHU3AIMH B UTPOBOI UHIYCTPUHU
3.4 TemaTnka cCeMUHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHH
3.4.1 JIabGopaTopHble 3aHATHS

JlabopaTopnasi padora Ne 1. «BBegenne B ONTHMH3ALMIO HTPOBBIX IIPOEKTOB.

Heanb padorei: [ToHsTh 6a30BBIE MPUHIMIIBI U BA)KHOCTh ONTUMM3AIMKN B UTPOBOI pa3paboTKe,
OCBOUTb HAa4aJIbHbIE HABBIKM aHAJIN3a TPOU3BOIUTEIILHOCTH HAa IPOCTOM IIPUMEPE.

3ananmne:

YcranoBute Unity u co3naiite HOBbIM 3D-npoekt. O3HaKOMBTECh ¢ OCHOBHBIMH OKHAMHU
uHTepdeiica. Jlo6aBbTe Ha CIieHY OOJIBIIOE KOJMYECTBO CTAaHIAPTHBIX 3D-00HEKTOB, HalIpUMeEp,
HECKOJIBKO JIECATKOB KyOOoB U cdep. Vcronp3yst BCTpOEHHOE OKHO CTaTHCTUKH, OLIEHUTE 6a30BbIe
MOKa3aTeH MPOU3BOIUTEILHOCTH — KOJMYECTBO KAJAPOB B CEKYH]Iy U OOIIYI0 HATPY3KY IO
oTrpucoBke. CoXpaHHUTE MPOEKT.

JlabopaTopHasi padora Ne 2. KAPXHTEKTYpPHbIE OCHOBbI U IPOEKTHPOBAHME 10
ONTUMM3ALHIO».

Hean padorel: M3yunTh Ha IpaKTUKE BIUSHUE IUIOXOM U XOPOLIEH apXUTEKTYPbl CKPUIITOB HA
IIPOU3BOIUTENIBHOCTb.

3ananue:

B HOBOM mpoeKkTe Wi clieHe CMOJICIUPYHTE TUITMYHYIO 33/1a4y: 00bEKTaM (HalpuMep, «Bparam»)
HYHO TTOCTOSTHHO TIPOBEPSATH paccTosiHUE N0 Urpoka. CHavana peaau3yuTe caMmblil TPOCTOM, HO
pecypco€MKHii crioco0 — HUCKaTh BCe OOBEKTHI C HYKHBIM TETOM MPSIMO B OCHOBHOM UTPOBOM
UKJIe. 3aTeM MEPENUIINTE KOJ, UCIOb3Ys 00Jee rpaMOTHBIN apXUTEKTYPHBIN MOAXO/: OAUH Pa3




COXPaHHUTh CCHUIKH Ha 0OBEKTHI B K311 U paboraTh ¢ HUM. C momorsio okHa [Ipodaiinepa
BU3YaJIBbHO CPaBHUTE HArpy3Ky Ha MPOLECCOp B 00OMX CITydasx.

Jla6opaTopnasi pa6ota Ne 3. «OnTumMu3auus rpa¢uKku B UTPOBBIX MPHI0KEHUTX.

Hean padorbi: OcBouth 0a30BbIC TPUEMBI rpaduuecKol onTuMu3anun: padora ¢ LOD,
HACTPOWKAaMU KauecTBa U TEKCTypaMHu.

3apanue:

Cozpaiite cueny ¢ AeTain3upoBanHON 3D-Moenbi0, KOTOPYIO BBl HAWAETE B OECIUIATHBIX ACCEeTax.
Jis 5T0i MO/IeTH co3/laiiTe UK HaauTe e€ yIpoIEHHYI0, HU3KOMOJIUTOHAIBHYIO BEPCHIO.
Hacrpoiite cucremy Levels of Detail (LOD), yToObI ipy yaeHIN KaMephl CII0KHASI MOJIEITh
3aMeHsUIach Ha MpocTylo. [loskcnepuMenTupyiite ¢ riodaabHBIME HACTPOMKAMU KayecTBa MPOEKTa,
M3MEHSS pa3pelleHue TeKCTYp U KOJIMYECTBO HCTOUHUKOB CBETa, HAOI01asl 32 U3MEHEHUSIMU B
IPOU3BOIUTEIFHOCTH U BU3yaJIbHOM Ka4ueCTBeE.

JlabopaTopHasi padora Ne 4. «OnTuMHU3anus AJITOPUTMOB U JIOTHKHU HTPbD».

Heapb padorei: HayunThcs ONTUMU3UPOBATh UTPOBYIO JIOTUKY, H30€ras pecypcoEMKUX Olepaluii B
4aCThIX METOJIAX.

3ananmne:

Co3pnaiite CUMYJISLUIO CO MHOKECTBOM JBHKYIUXCS O0BEKTOB, KOTOPHIM HEOOXOIMMO BBINOJIHATh
IIPOBEPKU (Hampumep, pacuéT TUCTaHIMK J10 Lieau). Peanusyiite 3Ty JOrMKy Tak, 4TOObI
BbIUHMCIIEHUs Tpoucxoamwin B Metoae Update kaxkaoro kaapa. 3areM MoaupULIUPYHTE KO,
3aMEHUB TIOCTOSTHHBIE TIPOBEPKU HA MEPUOANIYECKHE, BHIIOIHIEMbIEC pa3 B (PMKCHPOBAHHBIN
IPOMEKYTOK BpeMeHH. C MOMOILbI0 HHCTPYMEHTOB NPO(PUINPOBAHUS OLIEHUTE Pa3HUILY B
NOTPeOJIEHUU MPOLIECCOPHOIO BPEMEHHU MEXAY ABYMsI I1OAXO0IaMHU.

JlabopaTopHasi padora Ne 5. «OnTumuszanus padoTsl ¢ IAMATHIO U PeCypcaMu B HTPOBbIX
MPOEKTAX».

esan padorei: [IoHATH MPUHLUIIBI PAOOTHI C MAMATBIO M N30€raTh yTeueK yepes IyJbl 0ObEKTOB.
3aganue:

Co3paiiTe MPOTOTHUII, B KOTOPOM MOCTOSIHHO MIPOUCXOIUT CO3AaHNE U YHUUTO)KEHUE UTPOBBIX
00bekTOB (Hampumep, cHapsnoB). C momorbio [Tpodaitnepa mponadatogaiite 3a rpadhukom
UCIIOJIb30BAaHUS MMAMSATH U aKTUBHOCTBIO COOpIIMKA Mycopa. 3aTeM pealu3yinTe CUCTEMY ITyJIMHTa
00BEKTOB: BMECTO CO3JaHMsI U YHHUUTOKEHUS, 3apaHee CO3/1aHHbIi HA00p 00BEKTOB OyAeT
HepeucIonb30BaThesl. BusyanbHo cpaBHUTE rpaduKy MaMATH 10 U 1TOCIe BHEAPEHUS 1yJIa, C/IeaB
BbIBOJ 00 3()(eKTUBHOCTH METO/IA.

JlabopaTopnasi padora Ne 6. «CereBble TEXHOJIOTMH U ONTHMHU3ALMSA B
MHOT0I0/1b30BaTeIbCKUX HTPaX».

Lesas padoTbi: OcBONTH 6a30BbIE MPUHIIUIIBI CETEBOM ONTUMU3ALMHN HA IPUMEPE CHUKEHHUS
YacTOThI OTIPABKH JIAHHBIX.

3amanmue:

Hcnone3ys mpocToii ceTeBoil ppeiiMBOPK, HACTPONUTE CUHXPOHU3ALIMIO IBUKEHUSI UTPOKA MEXKTY
JBYMs 3K3eMIUIsIpaMu IpuitokeHus. CHavana HacTpoWTe nepesady JaHHbIX O MO3ULHN KaK MOXKHO
yaiie. 3aTeM U3MEHUTE JIOTUKY, CHU3UB YacTOTY OOHOBJIEHUN WJIM OTIPABJISI TaHHBIE TOJIBKO MPH
3HAYUTEIHHOM MU3MEHEHUH MO3UIMU. CpaBHUTE ceTeBOM TpapuK 1 CyOBEKTUBHYIO MJIABHOCTh
JBUKEHHS B 000UX CLIEHApPHSX, YTOOBI IOHATH KOMIIPOMHUCC MEKY TOUHOCTBIO M HArPYy3KOW Ha
CETh.

JladopaTopnasi padora Ne 7. «IIpopuupoBanue, TeCTHPOBAHUE M ABTOMATHU3AIUSA
ONTUMH3ALMI.

Heapb padorhi: HayunThes HCOIb30BaTh MPOJABUHYTHIE HHCTPYMEHTHI TPOGUIMPOBAHUS U MTUCATh
MMPOCTBHIC TCCTHI TPOU3BOJAUTCIIBHOCTHU.

3ananue:

Bribepute 01H U3 CBOMX MPOLUIBIX MPOEKTOB, I/I€ €CTh MPOOIEMBI ¢ TPOU3BOIUTENHEHOCTBIO.



[TpoBeauTe ero yrmyOn€HHbBIN aHamu3 ¢ moMoIbio [Ipodaiinepa, coxpaHUB CHUMKHU (CHETIIIIOTHI)
nauHbix 0 CPU u mamsu. [locne 3Toro BHEAPUTE KaKyIO-THOO0 ONTUMHU3AINIO U3 MPEIBLTYIINX
pabot. CaenaiiTe HOBBIM CHUMOK U HCIIONB3YiTE GyHKIMIO cpaBHeHus B [Ipodaiinepe, 4ToObI
HaTJISHO OLIEHUTH 3G (EKT OT BallluX U3MEHEHUN. JJONOTHUTENbHO HAMUIIUTE TPOCTON CKPHUIIT,
KOTOpBI aBTOMaTHUUYECKU 3aMepsIeT U BBIBOAUT cpeHuil FPS 3a Bpemst paboThl CLIEHBI.

JlaGopaTtopuas padora Ne 8. «CoBpeMeHHbIe TPeHbI M Oyayllee ONTUMH3ANUN B UTPOBOI
HHAYCTPUID.

Heab padortei: MccienoBarsh U MPUMEHUTH HA MPAKTUKE OJHY U3 COBPEMEHHBIX TEXHUK
ONTUMM3AIMH UM HOBBIM HHCTPYMEHT.

3amanmue:

W3yunte 0HYy U3 TIEPCIIEKTHBHBIX TEXHOJIOTHI ONTUMU3AINH, HarnpumMep, Data-Oriented
Technology Stack (DOTS) mis MacCOBBIX CUMYJISILIUI UITH MTPOLEAYPHYIO TeHEPALMIO MEIIeii Ha
GPU. Ha ocHOBe moJTy4eHHBIX 3HAHUH CO3/1aiiTe HEOOJIBIIION JEMOHCTPAIIMOHHBIN TTPOCKT,
HCIIOJIB3YIOIIUHN ATy TEXHOJOTUIO — HAIPUMEP, CUMYJISILIUAIO THICSAY YaCTUI] WJIM JTUHAMUYECKU
reHepupyeMslii penbed. [Ipoananuzupyiite mpoU3BOAUTEIHLHOCTD Balllei JEMOHCTPALIMH C
MOMOIIBIO JOCTYIMHBIX HHCTPYMEHTOB M IMOJTOTOBHTE KPATKUI OTYET O MPUHIIUIIAX PaOOTHI
TEXHOJIOTHH, €€ CHIIbHBIX CTOPOHAX M 00JIACTH MPUMEHEHUSI.

3.5 TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He nipenycmotpeno.
4  Y4yeOHO-MeTOAUYECKOe U HH(POPMALIMOHHOE 0OOecneueHue

4.1 Hopmatusublie 1o0KyMeHTbI H [OCTb1

1. ®epepanbubiii 3akoH OoT 29 nmekabps 2012 roma Ne 273-03 «OO6 obOpazoBaHuu B
Poccuiickoit deneparum» (¢ UI3MEHEHUSMH U JTOTIOTHEHUSMH ),

2. @enepaibHbII rocy1apCTBEHHBIH 00pa30BaTeNbHbBIM CTAHIAPT BBICIIETO 0O0pa30BaHMS
(ypoBeHb MarucTparypsl) o HampasiieHuro noarotoBku 09.03.02 MudopmannoHHbIe
CUCTEMBI U TEXHOJOTMH, YTBEPKIACHHBIA NMPUKAa30M MUHUCTEPCTBA HAyKU U BBICIIETO
oOpazoBanus Poccuiickoit ®@enepanuu ot 19 centsabps 2017 r. N 926 (B penakuuu
npukasa ot 26 Hos0ps 2020 r. Ne1456);

3. Ilpuxa3z MunucrepcTBa obdpazoBanust 1 Hayku PD ot 05 anpenst 2017 r. Ne 301 «O6
yrBepkaeHun  Ilopsinika  opraHuzanuM W OCYIIECTBJIECHUs — 0Opa3oBaTeIbHOM
JEeSTENIbHOCTH 1O 00pa3oBaTENbHBIM IpOrpaMMaM  BBICIIEIO  00pa3oBaHUs —
nporpamMMam OakajaBpuaTa, IporpaMMam CleUalIuTeTa, IporpaMMaM MarucTpaTyphl;

4. Tlopsaok mpoBeneHus TOCYJapCTBEHHON MTOTrOBOH arTecTaly Mo 00pa3oBaTeIbHBIM
nporpaMMaM BBICIHIEr0 00pa3oBaHUSI — MporpaMMaM OakajlaBpuaTa, Mporpammam
CHeluainuTeTa U mporpaMMaM MarucTparypbl, yTBEpKICHHBIN prkazoM MuHoOpHayKH
Poccunm ot 29 uronst 2015 r. Ne 636;

5. TlonoxeHne O MPaKTUYECKON MOJArOTOBKE OOydYaIOIIUXCS, YTBEP)KICHHOE MPHUKA30M
MunuctepcTBa HaykKd U BbIcmiero oOpasoBanusi Poccuiickoit ®@enepanuu  u
MunucrepctBa npocseienus: Poccuiickoit @enepanuu ot 5 aBrycra 2020 r. Ne 885/390;

6. Axagemuueckuii  y4yeOHBIH  TuiaH ~ HampaBneHue — HOATOTOBKH: 09.03.02
Nudpopmanmonnsle cucreMbl U TexHojoruu Ilpoduib: mporpamMmmHoe obecrieueHue
UTPOBOI KOMITBIOTEpHON MHAYCTprH PopMa 00yUeHHs: OUHas;

7. YcraB u JIoKaJbHbIe HOpMaTUBHBIE akThl MockoBckoro I[lonuTexa.

4.2 OcHoBHasl TUTEpaTypa

1. Juxwunacon, K. Onrumuszanus urp B Unity 5 / K. Jluxuncon. — Mocksa : JIMK IIpecc,
2017. — 306 c. — ISBN 978-5-97060-432-8. — Tekcr : anmexkTpoHHbI // Jlanb :
anekTpoHHOo-Onboreunas cucrema. — URL: https://e.lanbook.com/book/90109



https://e.lanbook.com/book/90109

2. Kopuunos, A. B. Unity. [Tonaoe pykoBoacto / A. B. Kopuunos. — Cankr-IlerepOypr
: Hayka m Texnumka, 2020. — 432 c. — ISBN 978-5-94387-795-7. — Texkcr :
NIeKTpoHHBIN //  Jlanb :  JmekTpoHHO-OMOmmorteunas cucrema. —  URL:
https://e.lanbook.com/book/175394

3. Topn, A. OcHoBsl anumaruu B Unity / A. TopH ; nepeBox ¢ anriuiickoro P. Parumosa.
— Mocksa : JIMK IlIpecc, 2016. — 176 c. — ISBN 978-5-97060-377-2. — Tekcr :
NeKTpoHHBIN //  Jlanb @ JmekTpoHHO-OMOmmorteunas  cmcrema. —  URL:
https://e.lanbook.com/book/73075

4.3 JlonoJHUTeJbHAS JUTEpPaTypa

1. JlapxoBuu, C. H. CripaBounuk UNITY. Kparko, 6bicTpo, 0 pyKoi#t : cipaBo4yuK / C.
H. JlapkoBuu. — Cankr-IlerepOypr : Hayka u Texnuka, 2020. — 288 c¢. — ISBN 978-
5-94387-667-7. — Tekcr : anekTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/175387

4.4 DaexkTpoHHBbIe 00pa3oBaTe/bHbIE pecypchl
https://online.mospolytech.ru/course/view.php?id=15913

4.5 JInneH3nOHHOEe ¥ CBOGOTHO pacnpocTpaHsieMoe MPorpaMMHoOe o0ecrevueHne

1. Visual Studio
2. Unity
3. MonynsHas miargopma .NET

4.6 CoBpemeHHble TipodeccHOHATIBLHBIE 0a3pl JTaHHBIX "
HH(OPMAIHOHHBbIE CIIPABOYHbIE CUCTEMBI

https://urait.ru/
https://www.iprbookshop.ru/
h

ttps://e.lanbook.com/

1.
2.
3.

5 MarepuajbHO-TeXHUYECKOE o0ecneyeHne

JIEKITMOHHBIE 3aHATHUSA JOJKHBI MNpOBOAUTHCA B CIHCHHAIN3UPOBAHHLIX aAyJUTOPUAX C

KOMIUIEKTOM MYJIbTUMEAUIHOrO 000pyAOBaHUs W/WIM JOCKOW Ui 3amuced marepuanoB. Hucio
paboyux MeCT B ayJAUTOPUHU JOJDKHO OBITH JOCTATOYHBIM JUIs OOECHedeHUs HHIMBUAYaIbHOU
paboThI CTYIEHTOB.

Ha60paTOpHBIC pa6OTBI JOJKHBI MPOBOJAUTHCA B CIHCHHUAIIM3UPOBAHHBIX J'Ia60paT0pI/I}IX,

000pyA0BaHHBIX HEOOXOJUMBIMUA KOMITBIOTEPAMH U MTPOrPaMMHBIM oOecrieueHueM. Hucio pabounx
MECT B ayJUTOPHHM JOJDKHO OBITh JOCTaTOYHBIM Ul OOECIeUEeHUs MHIUBUIYyaTbHOM pabOThI
CTYIECHTOB.

6 Meroanueckue peKOMeHIANUN

6.1 MeToaunuyeckne peKOMeHAAIUH /ISl MPeNnoAaBaTeJis M0 OPraHu3anuu
00y4eHuUs
1. TIpu mOATOTOBKE K 3aHATHSIM CIEAYET MPEABAPUTEIBHO MPOPAbOTATh MaTEpHAIl 3aHATHS,

MPEAYyCMOTPEB €ro Mojadyy TOYHO B OTBEIAEHHOE JUIsl 3TOro BpeMs 3aHsTus. Cienyer
MOATOTOBUTH HEOOXOAMMBIC MaTepUabl — TCOPETUUECKUE CBENECHUs, 3a1aun u aAp. [Ipu


https://urait.ru/
https://www.iprbookshop.ru/
https://e.lanbook.com/

IIPOBEICHUU 3aHATHS CIIEAYET KOHTPOJIMPOBATH [I01a4y MaTepHUalla U PEIICHUE 3aJaHui C
y4eTOM Yy4eOHOr0 BPEMEHH, OTBEIEHHOIO AJIS 3aHSTHUS.

2. Ilpu mpoBepke pabOT W OTYETOB CJIEAYET YYUTHIBATH HE TOJBKO IPABHIBHOCTh
BBIIOJIHEHUS 3aJlaHUif, HO UM ONTHUMAJbHOCTb BBIOPAHHBIX METOAOB pELICHUS,
IIPaBUJILHOCTH BBIIIOJHEHUS BCEX €ro MIaroB..

6.2 MeToanyecKkue yKazaHus JJisl 00y4aIOMUXCsl 0 OCBOEHHIO THCHUTLTHHbBI

N3yueHne quCHUIIMHBI OCYIIECTBIIETCS B CTPOIOM COOTBETCTBHH C LI€JIEBOM YCTAHOBKOM B
TECHOH B3aMMOCBSI3U C YUE€OHBIM IIJIAHOM.

B mnpomecce camocTosTensHOM pabOTHI CTYIEHTHl 3aKPEIUIAIOT U YIIyOJNsIOT 3HaAHMS,
IIOJIy4YE€HHBIE BO BPEMsI ayJUTOPHBIX 3aHATHI, TOTOBATCS K IIPOMEXYTOUHOIN aTTeCTallMy, a TaKKe
CaMOCTOSITENIbHO U3y4aloT OT/IEIbHbIC TEMbl Y4EOHOH MPOTrpaMMBbl.

Ha 3aHsATHSX CTYJEHTOB, B TOM UHUCIIE IPEANOJAralolUX MPAaKTUYECKYIO NESTEIbHOCTD,
OCYIIECTBIISIETCS 3aKpeIJICHUE TIOJYyYEeHHBIX, B TOM YHUCIIE U B IPOIIECCE CAMOCTOATEIbHONU pabOThI,
3Hanuii. Ocoboe BHMMaHHWe OOpamiaeTcs Ha pa3BUTHE YMEHUH U HABBIKOB YCTAHOBJICHUS CBSI3U
MOJIOKEHUH TEOPUH € MPO(hecCHOHATBHOM 1eATebHOCTHIO OYIYIIEro CreHalncTa.

CamocrosiTenbHast paboTa OCYLIECTBISIETCd MHAMBUAYyaIbHO. KOHTPOIL caMOCTOSATENbHON
paboThl opraHu3yercs B AByX (opmMax:

*  CaMOKOHTpOJIb U CAMOOIIEHKA CTY/CHTA;

*  KOHTPOJb CO CTOPOHBI MpenoaBaTene (TeKyIui 1 MPOMEKyTOUHBIN).

Texynui KOHTPOJIb OCYIIECTBIISIETCS HA ay ANTOPHBIX 3aHATUAX, IPOMEKYTOUHBINA KOHTPOJIb
OCYILECTBIISICTCS HA 9K3aMEHE B TMCbMEHHOU (YCTHOI) (hopme.

Kputepusimu OIIeHKH pe3yIbTaTOB CaMOCTOSITSIIEHON pa0OThI CTYICHTA SIBIISIOTCS:

*  YPOBEHb OCBOCHHS CTYJCHTOM y4E€OHOTO MaTepUaa;

® YMCHUA CTYACHTA UCITI0JIb30BATh TCOPCTUUCCKHUEC 3HAHW A IIPH BBIIIOJIHCHUUN ITPAKTUYCCKUX

3azady;
*  chOpMHPOBAHHOCTH KOMITETEHIINIA,
* odopMIeHHE MaTepHuala B COOTBETCTBHH C TPeOOBaHHUSIMHU.

7 ®oHJ OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISl U OLlCHUBAHUA Pe3yJIbTATOB 00yUeHUs
®OPMA MIPOMEXYTOUYHOM ATTECTALIUU: DK3AMEH.

ITpomesxyTouHas aTTectarus oOyyaromuxcs B GopMme sK3aMeHa IPOBOJUTCS 110 pe3yIbTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl paloThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JAaHHOMN
JUCHUITIIINHE (MOJIYJ'IIO), IIPpU 3TOM YUHUTBIBAIOTCA PE3YJIbTAThI TCKYIIEIO KOHTPOJIA YCIICBAECMOCTH B
teueHue cemectpa. OIeHKAa CTETMEHW JOCTHKEHHUS OOYYaAIOIMMHUCS TUIAHUPYEMBIX PE3YIhTaTOB
0o0y4yeHus1 MO JUCHUIUIHHE (MOMIYJI0) TMPOBOAMTCS TMPEMOJaBaTesieM, BEAYIIUM 3aHSATHS TIO0
JUCHUTUIMHE (MOAYIII0) METOAOM IKCIEPTHOM oLleHKH. [1o uToram npoMexyTo4Ho# arTecTaluu mo
JUCLUIUTMHE (MOJIYJII0) BBICTABIISIETCS OLIEHKA «OTIMYHOY», «XOPOIIO», «yIOBIETBOPUTEIHHOY» WU
«HEYIOBJIETBOPUTEIBHOY.

K mpomexyTO4HON aTTeCTallMM IOMYCKAIOTCS TOJBKO CTYACHTHI, BBIIIOJHUBIIUE BCE BUIBI
yueOHOM paboThl, NpPEeNyCMOTpEHHblE pabouel MporpaMMoi MO JUCIHUILUIMHE COTJIacHO
MOJTyYEHHOMY 33JJaHUIO0 C IOCTHKEHUEM IOPOrOBOI'0 3HAYEHUS OLEHKH.

@DoH/IBI OIICHOYHBIX CPEJCTB MpecTaBieHbl B [Ipunoxennn k paboueit mporpamme.

\ Ikana oueHnBaHus \ Onucanue
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OTJIINYHO

Cpennee 3HaueHHE U BCeX (HOPMHUPYEMBIX HA MOMEHT ITPOBEICHUS
aTTeCTallud YPOBHEW KOMMETEHUHM — 5. BhINMOTHEHBI BCE BUBI
y4eOHOM paboThl, MPEIyCMOTPEHHBIE yueOHBIM TIaHOM. CTyIeHT
JICMOHCTPUPYET  COOTBETCTBHE 3HAHUM, YMEHHH, HaBBIKOB
MIPUBEJICHHBIM B TabIuIax IOKa3aTeliei, onepupyeT
MpUOOPETEHHBIMHU 3HAHUSMH, YMEHUSIMH, HABBIKAMU, TPUMEHSET UX
B CHUTYallMsiX MOBBIIICEHHOW CIOXHOCTU. [Ipu 3TOM MOTryT OBITH
JIOTYIIIEHbl HE3HAYUTEJIbHBIC OIIWOKH, HETOYHOCTH, 3aTPyAHCHUS
IIPU AHAIUTUYECKUX OIEpAlUAX, IIEPEHOCE 3HAHUM M yMEHUU Ha
HOBbIC, HECTAHAAPTHBIC CUTYaIUH.

Xoporo

Cpennee 3Ha4eHUE U BCEX (OPMHUPYEMBIX HA MOMEHT IPOBEICHHS
aTTecTalui YpOBHEW KommeTeHUHid — 4. BbINmogHEeHbI BCE BB
y4eOHO#l paboThl, MpeayCcMOTpeHHbIe Y4eOHbIM T1aHOM. CTyneHT
JEMOHCTPUPYET HEIOJIHOE, IPABUIBHOE COOTBETCTBUE 3HAHUM,
YMEHHH, HABBIKOB NPUBEACHHBIM B TaOJHMIaX IOKaszareseu, Jnbo
€CJIM IIPU 3TOM ObUIM JOMYLIEHbI 2-3 HECYIIECTBEHHBIE OLIMOKH.

Y 10BIETBOPUTEILHO

Cpennee 3Ha4eHHE UTSI BCEX (OPMHUPYEMBIX HA MOMEHT IPOBEICHHS
aTTecTallud ypoBHEH KommeTeHuuid — 3. BbimoiHeHbl Bce BHJbBI
y4eOHOM paboThl, MPEAyCMOTPEHHBIE Y4eOHBIM 1aHOM. CTyaeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAaHWUH, B KOTOPOM OCBEIIECHA
OCHOBHas, HamOojee BakHAs YacThb MaTepuaja, HO TPU 3TOM
JIOTIYIICHA OJIHA 3HAYUTEbHAs OIIMOKA HJIM HETOYHOCTb.

HeynosnersopurensHo

He mocturayTo moporoBoe 3Ha4eHHE XOTS OBl JJISi OJJHOTO YPOBHS
(dbopMHpyEMBbIX HA MOMEHT MPOBEICHUS aTTeCTAlMM KOMIIETEHIIUH.
He BbmonHeH oauH wiu Oojee BUAOB y4eOHOH paboOTHI,
IPEIYCMOTPEHHBIX yueOHbIM IIaHOM. CTYJIEHT JIE€MOHCTpUpPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB MPUBEJCHHBIM B
TabMUIaxX TIoKa3aTenell, JOMYyCKaloTCs 3HAYUTEIbHBIE OIINOKH,
MPOSIBIISIETCS OTCYTCTBHE 3HAHUM, YMEHHUH, HaBBIKOB IO psay
MIOKa3aTenel, CTYIEHT MCIBITHIBAET 3HAYMTEIbHBIE 3aTPYyJHEHUS
IIpU ONEPUPOBAHUM 3HAHMSIMM U YMEHHSIMHU MpPU UX NEpeHoce Ha
HOBBIE CUTYaLIUH.

7.2 llIkaysa 1 KPpUTEPUH OLleHUBAHUS Pe3yJIbTATOB 00y4YeHU

IIK-5. Cnocoden nomaep:xxuBath 3¢ PeKTUBHYI0 padoTy 0a3 JAaHHBIX, 00ecneYMBAIOIIUX
(pyHkuuoHNpoBaHNEe HHPOPMALNMOHHBIX CHCTEM B OPraHU3aLMU.

Kpurtepun onenuBanus

IMoka3arensb: Jlonoporosoe IHoporosoe 3HayeHue
3HAYeHHUe
2 3 4 5)
3HAET - OO6yuarommmiics OOyuarommiics OO0yuarommiics OO6yuarommiics
AEMOHCTPUPYET | neMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET
cM. 1. 1 paboueli | monHoe HeToIHOe YaCTUYHOE T0JIHOE
[IporpaMMbl OTCYTCTBHC WM )\ rgetcTBHE COOTBETCTBHE COOTBETCTBHE
AUCIUIITHHBL fggg;g:gg;f : © YKa3aHHBIX B I1.1. | yka3aHHbIX B II.1. | yKa3aHHBIX B II. 1.
yKa3aHHBIX B IL. 1. 3HAHUU. 3HaHu. Ho 3HAHUU.
3HAHMUH. Jomyckatorcs JIOTTY CKaIOTCSI CBobonHO
3HAYUTENIbHbIE HE3HAYUTENIbHBIE | OTIEPUPYET
OImMOKH, ommOKH, pUOOpPETEHHBIMHU
MPOSIBIISIETCS HETOYHOCTH, 3HAHUSMH.
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HEJIOCTaTOYHOCTD | 3aTPyJHECHUSI
3HaHWM, 110 PSRy | IpH
MoKazarTeJiei, aHAJIMTUYCCKUX
oOyuaromuiics ornepanusx.
UCTIBITHIBACT
3HAYHUTEIIbHBIC
3aTpyJAHEHUS MIPH
OIePUPOBAHUU
3HaHUSIMH [TPU
UX MepeHoce Ha
HOBBIC CUTYAI[HH.
YMEET - OO6yuarommiics OOyuarommiics OO6yuaromuiics OObyuaromuiics
HE YMEET WIN B | ICMOHCTPUPYET | IEMOHCTPUPYET | JIEMOHCTPUPYET
cM. 11. 1 paboueit HEJIOCTaTOYHOW | HETOJIHOE YaCTUYHOC MOJTHOE
IIpOrpaMMbl CTEIeHH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
AUCIHILTHHBL JIEMOHCTPUPYET | yKaszaHHble B I.1. | yka3anHble B I.1. | yka3aHHble B II. 1.
yKa3aHHbIE B I.1. | yMEHHUH. YMEHUW. YMEHHUs | YMEHUH.
YMEHHUSL. Jomyckarores OCBOECHBI, HO CBobomHO
3HAYHUTEIbHBIC JIOITY CKarOTCS oTepupyer
OIMOKH, HE3HAYHUTENIbHBIC | IPUOOPETCHHBIMU
MPOSIBIISICTCS OLINOKH, YMCHUSIMH,
HEJIOCTaTOYHOCTh | HETOYHOCTH, NPUMEHSET UX B
YMEHUH, 110 PAAY | 3aTpyIHCHHUSI CUTYyaIHUIX
roKaszarelsieu, Ipu MOBBILLIEHHOMN
oOyuJaromuiics AHATTUTHYECKUX | CIIO)KHOCTH.
UCTIBITHIBACT oreparmsx,
3HAYUTEIIbHBIC nepeHoce
3aTpyTHCHUS MPU | YMEHHUHN Ha
OTIEpUPOBAHUHU HOBBIE,
YMEHUSMU TPU HECTaHIapTHBIC
UX TIEPEHOCE Ha | CHTYyallUH.
HOBBIE CUTYaIHH.
BJIAJJIEET — OObyyarommiicst O6yuatomuiicst B | OGyuarouuiics OOyuaromuiics B
HE BIIAJICET WU B | HETIOJTHOM YaCTUIHO MOJTHOM 00BheMe
M. . 1 pabouet | yorgerarounoii | oGbeMe Brazeer | Bageer BIIAjIEET

MIPOrpPaMMBbI
THACIIATUINHEI

CTCIICHU BJIaJICCT
YKa3aHHbIMU B II.
1

HHAUKATOpaMHU.

YKa3aHHBIMU B T1.
1 uaaMKaTOpaMu.
Honyckatorcs
3HAYUTEILHBIE
OIINOKH,
MIPOSIBIISETCS
HEJIOCTATOYHOCTh
BJIaJICHUS
HaBBEIKAMH 110
pany
MmokazarteJieit.
OO0yuaromumiics

YKa3aHHBIMU B II.

1 uaaMKaTOpaMH.

Hagbiknu
OCBOCHBI, HO
JIOITYCKarOTCs
HE3HAUYNTCIILHBIE
OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
aHAJIMTUYECKUX
onepauusx,

YKa3aHHBIMU B T1.
1 unauKaTopamu.
CB000OIHO
MPUMEHSIET
MOJTy4YEeHHBIE
HaBLIKH B
CUTYaITUIX
MTOBBINITIEHHOM
CJI0KHOCTH.
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UCIIBITBIBACT IIEPEHOCE
3HAYUTEIIbHBIE YMEHHUN Ha
3aTpyAHEHUS IIPU | HOBBIE,

MMPUMCHCHUUA HCCTAaHAApPTHBIC
HaBBIKOB B CUTyalluu.
HOBBIX

CUTyalusx.

7.3 OuneHo4YHbIE cpeIcTBa

7.3.1 IlpomexxyTodHast aTTECTaIUs

[EEN

HBOoo~NoOThwWDE

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.

29.

0.
. Kakue MeTo/1bl onTUMU3auy 3arpy3Ku CLEH U YPOBHEW B UTPE MOYKHO NIPUMEHUTD?
12.
13.

. KOHTPOJIBHBIE BOITPOCHI K JUCIIUITJIMHE

Yro Takoe ONTUMHU3ALMS B KOHTEKCTE UTPOBOI pa3paboTku?

[Touemy onTUMH3aLMs UTPOBBIX POEKTOB BaykKHA?

Kakue ocHOBHBIE KATErOpUU PeCYpCcOB MOXKHO ONITUMU3UPOBATh B Urpax?

Uro takoe npoduianpoBaHue MPOU3BOAUTEIBHOCTH UTPOBOTO MPHUIIOKCHUS?
Kakue MHCTpYMEHTBI UCIIOIB3YIOTCS U1 IPOPUINPOBAHUS IPOU3BOIUTENILHOCTH?
Kakue merosbl aHanmm3a Nporu3BOIUTEIILHOCTH UIPhI BBl 3HaeTe?

Kakue crpareruu ontumu3zanuu rpaduku MOryT ObITh IPUMEHEHBI B Urpax?

Uro takoe ypoBHH netanu3anuu (LOD) B KOHTEKCTE ONTUMH3AIMN TPaAPUKU?
Kakue MeTospl onTUMHU3aUK ay110-KOMIIOHEHTOB UI'PbI CYIECTBYIOT?

Yro Takoe cxxaTHe ayIuo U B YEM 3aKJIHOYAIOTCS €0 peuMyIecTBa?

Kakne 0coOeHHOCTH ONTUMU3ALMH UTP JJIs1 MOOUJIBHBIX YCTPOHCTB?

Kakne wmeronpl ONTHMHU3AIMKM CETEBOH pabOTBl B MHOTOIOJIB30BATEIBCKUX HIPAx
CYIIECTBYIOT?

Uro Takoe Jar u Kak ero MO>KHO CHHU3UTh B MHOTOITOJIb30BATEIBCKIX UTPax?

Kakue acniexTsl onTUMH3alMKd HEOOXOAMMO YUUTHIBATh MIPU pa3paboTKe UTp IJIs pa3HbIX
ratdopm?

Kakne TeXHUKH ONTUMHU3ALMHY MOTYT OBITh IPUMEHEHBI K HCKYCCTBEHHOMY MHTEJIEKTY B
urpax?

Kakum 06pa3omM MOXKHO ONTUMU3UPOBATH PU3NUECKUH IBUKOK B UTpe?

Kakne MeTobl ONTHMHU3AIUHN TEKCTYP U MOJIENEH MCTIONB3YIOTCS B UTpax?

Kakne 0coOeHHOCTH ONTUMHU3AIMH UTP B BUPTYAIbHOM peasbHOCTH?

Kakne MeTo/bl ONTHMHU3AIUN MOTYT OBITh IPAMEHEHBI K BeO-Urpam?

Kakue nHCTpYMEHTBI M METO/1bI HCTIOJIb3YIOTCS AJIsl OLIEHKU IPOU3BOIUTEILHOCTH UTPOBBIX
IIPOEKTOB?

Kak MOXHO ONITUMU3UPOBATh UCIIOJIB30BAHUE MMAMSTH B UTpax?

Kakum 06pa3zom mpou3BOAUTCS ONTUMHU3AINS MHOT033JaYHOCTH U TTapajliein3Ma B UTpax?
Kakue crparerun oONTUMHU3AIMK IPOU3BOAUTENILHOCTH Ha TpapHUuUecKuX KapTax
CYHIIECTBYIOT?

Kakue acriekTbl ONTUMHU3AIMH UTP HA KOHCOJISIX CIIEAYeT yUUThIBATh?

Kakne MeTonpl ONTHMHU3AIMK MOTYT OBITh HCIIONB30BaHBI NPHU OOHOBIICHHUH WIPHI U
BHE/IPEHUU NaTyei?

Kakne TeXHWKH ONTHMH3AIMH MOTYT OBITh NPUMEHEHBI K HWIpaM C OOJBIIUM YHCIOM
OJIHOBPEMEHHBIX 00BEKTOB?

Kakmue cpenctBa ¥ MeToJIbl MOTYT MOMOYb B ONTHMH3AIMM OE30MaCHOCTH MIPOBBIX
IPOEKTOB?

Kakwue acrekTsl onTuMU3aluy He0OX0AMMO YUUTHIBATh MPH pa3paboTke 001auHbIX Urp?
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