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1. Henu u 3a1a4u 0CBOEHUA IMCUMILIUHBI (MOTYJIs1)
LenstMu OCBOEHMSI TUCIUTUIUHBI SIBIISIFOTCS
— OCBOEHHE CTyJIeHTaMH TexHosorui 3D-nevaru;
— OCBOCHHE CTYJEHTAMH TEXHOJIOTUIA BUPTYaJTbHOU U TOMOJHEHHOW PEaIbHOCTH;
— MOJIy4Y€HHUE CTYJCHTAMH TEOPETUUYECKUX 3HAaHUN U MPAKTUYECKUX HABBIKOB padOTHI ¢ Kpocc-
wiaTGOpMEHHOM Cpeioi pa3pabOTKN MHTEPAKTUBHBIX BU3yaitu3anuii UNity B 1essX OCBOCHUS MMOIXO/I0B U
METOJIOB pealn3allii MHTEPAKTUBHBIX BU3YaJIU3allHii;

3ajauaMu OCBOEHUS JUCHUILIUHBI SIBISIOTCS

— MOJTrOTOBKA U Meyath cTygaeHToM Maketa BIM-monenu na 3D-nipunrepe;

— 00y4yeHHEe COBPEMEHHBIM TEXHOJIOTUSAM UHTEPAKTUBHON BU3YAIH3aLUU 31aHUI U
COOPYKEHHM, TEXHOJIOTUSIM BUPTYAIBHOM U JOMOJHEHHON peAIbHOCTH;

— MOBBIIICHUE HATJISTHOCTA U UH(GOPMATUBHOCTH TOATOTOBICHHOHN 3D-Momenu 3a cuet
MCIIOJIb30BAHUS TEXHOJIOTHH JIONOJIHEHHON PEAIbHOCTH.

2. [lepeyeHb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 QU CHUILINHE (MOIYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYEHHS 10
JTUCIUILINHE, 00eCTIeYnBAIOIIUE TOCTHKEHNE
IUTAaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 Cnocoben
CaMOCTOSTEIIBHO
pruoOpeTaTh, Pa3BUBATH U
MIPUMECHSTh
MaTeMaTH4ecKue,
€CTEeCTBEHHOHAYYHEIE,
COITHAJIbHO-
SKOHOMHYECCKHE U
npoQeCCHOHAIIbHBIC
3HAHUS JJI pEIICHUS
HECTaHJapTHBIX 337124, B
TOM YMCJIe B HOBOU HIJTH
HE3HAKOMOM cpeJie U B

OIIK-1.5 Ilpencrasisier
pPE3YyJbTAT PELUICHUS OTAEIbHBIX
AJIEMEHTOB HECTAHIaPTHOU
3a/1a4 U 33]1a4¥ B LIEJIOM

3HaeT
bazoBeie u  yramyOneHHbIE
COOTBETCTBYIOIINX 00JIACTIX
yMeeT

Uckatp  HeoOXomumyro
pa3zHOOOpa3HBIX HCTOYHUKAX
@opMyIHMpoOBaTh  3aMPOCHI
uHpopmauu

BJIajieeT

HaBbikamu paboTel 1 00paOOTKM HaiieHHOU
uH(popmanuen

KoMMmyHUKaITMOHHBIMA HABBIKAMH

3HaHUA B

uH(pOpMaLIUIO B

JUISL  TIOJy4YeHUs

MEXK TUCITUTUTHHAPHOM
KOHTEKCTE

OIIK-2 Cnocoben OIIK-2.1 PazpabatbiBaeT 3HaeT

pa3pabaThiBaTh QITOPUTM pPEUICHHs 33/1a4U B ANTOpUTMEBI TPUMEHSIEMbIE B TaHHOH chepe
OpPUTHHAJILHBIE aITOPUTMBI | COOTBETCTBUH C TEXHHUECKUM | yMeeT

Y IPOTrpaMMHBIE CPEJCTBA,
B TOM YHCJIE C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
WHTEIIEKTYaTbHBIX
TEXHOJIOTHH, JIJISl PeIICHUs
npohecCHOHANBHBIX 3a7a4

3aJaHUuCM

A,[[aHTI/IpOBaTB CYHICCTBYIOIIUEC  AJIT'OPHUTMBbI
IO ITOCTABJICHHYIO 3a1a4y
BJIaJ€ceT

Hagpbikom JCKOMITO3HUIIHUIO
3aJaHuA OJId KOHKpCTHOfI 3aga4un

TEXHUYCCKOI'O




[TK-5 Cnocoben [1K-5.3 Ilpencrasmsier 3HaeT

OCYIIECTBIISTh pe3ynbTaThl KOMIIBIOTEPHOTO OCHOBHbIE HHCTPYMEHTBI ~ KOMIIBIOTEPHOI'O

KOMITBIOTEPHOE MOJICJIUPOBAHUS MOJICTTUPOBAHUS

MOJICJIUPOBAHUE ISt ymeer

obecrieueHus CocraBuTh MIPE3EHTALINIO MIPOEKTa c

IIPOU3BOJICTBEHHO- HCIIOJIb30BAHUEM BUPTYaJIbHOU u

TEXHOJOTHYECKON JIOTIOJTHEHHOM peAJIbHOCTH

JeSITeTIbHOCTH B 00J1aCTH BJIa/IeeT

CTPOUTEBCTBA Haeikamu axcnopra 3D momenu w3 I1O 1o
KOMITBIOTEPHOMY MO/IETUPOBAHUIO B
VR-npoctpaHcTBO

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMMbl

JlanHas qucruruinHa (MoyJib) BKirodeHa B biok «/[ucuumuael, moxynu» b1.0.09 ocHoBHOIM
npodeccuoHaibHON 00paszoBarenbHol porpammbl 09.04.02 MudopmaimoHHbIe CUCTEMBI U TEXHOJIOTHH U
OTHOCHUTCS K 00513aTeIbHON YacTu y4yeOHOro IUIaHa.

No Kon u HanMeHoBaHMe UHIMKATOpA
[TpemmecTByrOMUE TUCIUTUTHHBI
/i JOCTH)KEHUST KOMITETCHIIUN
1 |IIpuxkmannbie rpadUUECKHE MAKETHI [IK(10)-1.1, OIIK-1.1, OIIK-4.1

3HATh
— ()yHIaMEHTAITbHBIC OCHOBBI BBICIIICH MaTEeMaTHKH U MATEMATHUECKOTO aHAIN3a;
BJIAJICTh
— METOJIaMH PEIICHHsI MATEMAaTHYECKHUX 3a/1a4;
3HATh

— COBPEMEHHbBIE TEXHOJIOTUH MTPOTrPAMMHUPOBAHHS,
— COBPEMEHHBIE CPEICTBA BHIYUCIUTEIHHONU TEXHUKH;

yYMETh

— MPOEKTUPOBATH AITOPUTMBI U CTPYKTYPHI JaHHBIX;

BIIA/IETh

— IprUeMaMu pa3padOTKH MPUKIAJAHOTO MPOTPAMMHOT0 00eCIIeYeHHUS.

Ne Kona n HauMeHOBaHME HHIUKATOPA
[Tocnenyromue TUCIUIIIIMHBI
JOCTHKEHUSI KOMIIETEHITNHI

1 |IIpoekTHas mpakTuKa I1K-4.1, I1K-5.3, TIK-3.2

2 |HayuHo-uccrnenoBaTenbcKas IpakTHKa OIIK-4.1, OIIK-4.3




paboThI

BrImonHeHUe 1 3a1uTa BBITYCKHOW KBATH(PUKAITMOHHON

VK-1.1, VK-1.2, YK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-2.5, VK-3.1,
VK-3.2, VK-3.3, YK-3.4, VK-4.1,
VK-4.2, VK-4.3, VK-4.4, VK-5.1,
VK-5.2, VK-5.3, VK-6.1, VK-6.2,
VK-6.3, OTIK-1.1, OTIK-1.2, OTIK-
1.3, OTIK-1.4, OTIK-1.5, OTIK-2.1,
OIIK-2.2, OTIK-2.3, OTIK-3.1, OTIK-
3.2, OTIK-3.3, OTTK-4.1, OTIK-4.2,
OIIK-4.3, OTIK-5.1, OTIK-5.2, OTIK-
6.1, OTTK-6.2, OTIK-7.1, OTIK-7.2,
OIIK-8.1, OTIK-8.2, OTIK-8.3, TIK-
1.1, TIK-1.2, TIK-2.1, TIK-2.2, TIK-
3.1, IK-3.2, TIK-4.1, TIK-4.2, TIK-
4.3, TIK-5.1, TIK-5.2, TIK-5.3, TIK(IT)
-1.1, TIK(I)-1.2, TIK(IT)- 1.3, TIK(1T)-
1.4, TIK(1L)-1.5, TIK(1])-1.6

4. O0beM TUCHHUILIHHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHBbIX HA KOHTAKTHYI0 padoTy 00y4aloimuXxcs ¢ npemnojaaBaresieM (o BUAaM y4eOHbIX
3aHATHI) U HA CAMOCTOSAATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux yacel Ha
Bup yueOHOIt paboThI Beero MIPAKTUYECKYIO
4acoB 2
IOATOTOBKY
KonTakTHas padora 48 48
Jlaboparopubie 3ansTus (J1ad) 48 0 48
HWHast koHTaKTHasi paboTa, B TOM YHCJIE: 15 1,5
KOHCYJIBTAIINH 110 KYPCOBOH paboTe (IpoeKTy), 1 1
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caya 3avera,
3a4yeTa C OICHKOI; 3almTa KypcoBoi paboTh 0,25 0,25
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTeCTaIMIO B CECCHIO 0.95 0.95
(KOHCYbTAIUS TIEPE]] SK3aMEHOM H c/1ava ’ :
Yachl HA KOHTPOJIb 26,75 26,75
CamocrositesibHast padota (CP) 103,75 103,75
O0611as TPY10eMKOCTh JUCIUNIITUHBI (MOTYJIs1)
yacel:| 180 180
3aYeTHbIE ¢IHHUILI: 5 5

5. Conep:xkaHue TUCHUILTHHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE M0 pa3jiesaM (TeMaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BH/I0B Y4eOHBIX 3aHATHI

5.1. TemaTrueckuii MIaH JUCIUTLIAHBI (MOJTYIS)

KonrakTtHas pabora (1o yueOHbIM
3aHATHUSAM), Yac.

Kon

Pasnensl qucuIUIMHE

JIEKITNH

113

HUHJIUKATOP
a
JIOCTHKEHU

JIP Bcero,

gac.

CP

Cemectp

BCETO

13 HUX
Ha
MIPaKTH-
YECKYIO0
MOAATro0-
TOBKY

BCETO

13 HUX
Ha
MIPaKTH-
Y4eCcKyIo
MOAro-
TOBKY

13 HUX A
Ha KOMIICTCHI]
MIPaKTH- uu
YECKyIo
HO/ro-
TOBKY

BCETO




1 paznen. OCHOBHBIE TOHATHS

Texnosorun 3D-neuary,

BupTyasbHOi (VR) 1 ITK-5.3,
1.1. | nononuennoit (AR) OIIK-1.5,
peanbHOCTH. OCHOBHBIC OIIK-2.1
MTOJI0KEHUS
Cuenapuu COBMECTHOTO [1K-5.3,
1.2. | ucrmonp30BaHUsA TEXHOJIOTUI OIIK-1.5,
3D-nevatu, VR u AR OIIK-2.1
HHTepakTHBHAS BU3yalnd3alus
(MB) ¢ ucnonb3oBanuemM
13 texnonoruii VR u AR. Onrﬁgfé
" | CoBpeMeHHBIE KpOCC- OHK-Zl 1’
m1aTGOpMEHHBIE CPEb '
paspabotku B
2. |2 paznen. [IporpammupoBanue
B Kpocc-IIaTGpOpMEHHOU cpejie
paspabotku B Unity
21, O6_30p cpenbl pa3padoTku VB Onrﬁgfé
Unity OIK-2.1
I1K-5.3,
2.2. | OcHoBHble KOMIOHEHTHI Unity OIIK-1.5,
OIIK-2.1
I1K-5.3,
2.3. |IIpedadsr B Unity OIIK-1.5,
OIIK-2.1
24 Mafepnam,l Unity. Pa3zpaboTtka Onl'ﬁflgé,
ieiiepon OITK-2.1.
I'padpuaeckuii moamMoynb IK-5.3,
2.5. . OIIK-1.5,
Unity OIK-2.1
CKpHIITHI KaK KOMIIOHEHTBI JIS ITK-5.3
peanu3annuy NporpaMMHON :
2.6 sorukn. OcHOBHI si3bIKa CH. %%II({_:;?_'
Kimacc MonoBehaviour :
[uxit cobbrTuit Unity.
®yuknus codsrruit Update(), ITK-5.3,
2.7. | ceoiictBo DeltaTime. OIIK-1.5,
HezaBucuMocTs aHMMAaIuu OT OIlK-2.1
JacTOTHI KaJpOB
OOBEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue B C#.
Knaccer. Ilonsg 1 MmeToaBI. TK-5.3
28 CgoiicTBa. Pedexcus OHK-i é
" | ckpuntoB. ATpuGythl C#. OHK-ZI 1’
Monudukatopsl gocTyTIA. '
KiroueBoe ciioBo new. Garbage
Collector
29, OO00O0IIEHHBIE TUIIHI. OHI_ﬁffé,

Komnexkuun

OIlK-2.1




2.10

[1K-5.3,

Coroutines B Unity 3 4 OIIK-1.5,
OIlIK-2.1
I1K-5.3,
2.11. figzﬁgizﬂﬂé%%iinﬂ 3 4 OIK-1.5,
’ OIlIK-2.1
212 B3aumopeiictBue Mexay IK-5.3,
' 00BEKTAMHU ¥ KOMIIOHEHTaMH 3 5 OIIK-1.5,
Unity OIIK-2.1
Hacaenosanue.
213 [IpeoOpa3zoBanme TUITOB. I1K-5.3,
' BupryanbHbie METOIBI. 3 5 OIIK-1.5,
AOCTpaKTHBIE KJIACChI U OIlIK-2.1
uHTepherChl
I1K-5.3,
2.14 | O630p (])I/I3I/I‘-I€C.KOI‘O 3 5 OIIK-1.5,
noaMonyiia Unity OITK-2.1
215 T1K-5.3,
' 0630p aynuo-noamoxyns Unity 2 3 OIIK-1.5,
OIIK-2.1
216 0O0630p moaMoIyIst TIK-5.3,
' IIOJIb30BaTEILCKOTO 3 5 OIIK-1.5,
unrepdeiica Unity OIlK-2.1
T1K-5.3,
2.17 | LINQ. CranmapTHbIe 2 3 OIIK-1.5,
oTIepaTophI 3arpoca OIIK-2 1
3. |3 pasnen. InTepakTuBHas
Busyanusanus BIM-monenu
Oxcnopt BIM-monenu u3 [K-5.3
Autodesk Revit B Autodesk 3ds .
3.1. 4 6 OIIK-1.5,
Max. O6paboTka MOCIIH B OIK-2 1
Autodesk 3ds Max '
Okcmopt mozaenu u3 Autodesk IK-5.3,
3-2-13ds Max B Unity 2 3 |OHK-15,
OIIK-2.1
Peanuzanus IIK-5.3,
3.3. |moaBp30BaTENbCKOrO BBOJIA, 2 3 OIIK-1.5,
HaBUTALMsI 110 MOJIENH OIIK-2.1
P T1K-5.3,
3 4 |PeaTH3ANSA HHTEPAKTHBHEIX 25 45 |OmK-15,
AJIEMEHTOB BU3YaJTH3AIHH OTIK-2 1
HN3MeHeHnne BHEMIHETO BUIA IIK-5.3,
3.5. 8 3| 5 |OIK-15
MOJICJTH B X0JI¢ BU3YaJTH3AIHH OTIK-2 1
4. |4 pasnen. UHTepakTUBHAsA
Bm3yanuzarus BIM-mMoznenu B
BUPTYAJIbHON PEATbHOCTH
B T1K-5.3,
41, | Prpryanbias pearwiocts » 225 325 |omi-is,
y. Hacrpoiika npoekta OITK-2.1
Bo3moxHbIe criocoObl IK-5.3,
4.2. | HaBUTAlMH 10JIL30BATENIS B 3 4 OIIK-1.5,
BUPTYaJIbHON pPEeabHOCTU OIlK-2.1




OCco0EHHOCTH TTOCTPOCHHUS 1K-5.3
MMOJIE30BaTEIILCKOTO .
4.3. uHTepdelica B BUPTYaATbHOU ! 3 4 %%I;__]é?
pEATbHOCTH '
Ontumusanus [K-5.3
MPOU3BOAUTEILHOCTH _"
44'BH%@MBMMHBVR- 1 3 : %%iéi’
MIPUITOKEHUSAX '
5. |5 paznen. InTepakTuBHasA
Bu3yanuzanus BIM-moznenu B
JIOTIOJTHEHHOHN pPeaIbHOCTH
JlononHeHHas peaIbHOCTh B IK-5.3,
5.1 Unity. O630p Vuforia SDK 1 3 4 %11%212‘?
Pacno3naBanue miIocKkux IK-5.3,
5.2. N 1 3 4 OIIK-1.5,
uzo0paxenwuii, Image Target OTIK-2.1
OCcoOEHHOCTH ITOCTPOCHHUSI 1K-5.3
I10JIb30BaTEILCKOTO .
5:3. uHTepdelica B TONOJHEHHON 1 3 4 Eﬁ%i:;i’
peaJbHOCTU '
OnrumMusanus [K-5.3
MIPOU3BOAUTEILHOCTH _"
5.4. BH3yanu3aiuu B AR- 1 3 4 (())11_‘I[I}<<.]é?[’
MIPUITOKEHUSX '
6. |6 pasmen. TpexmepHas neyathb
MO 3/1aHus Ha ocHOBe BIM
-MOJEIIN
Marepuanst ans 3D-nevaru. [1K-5.3,
6.1. | Buns! kuaemaruku 3D- 1 3 4 OIIK-1.5,
IIPUHTEPOB OIIK-2.1
6.2 [IpakTuyeckue acnektsl 3D- 1 3 4 0H1;<1£-5i3é
MeYaTu OTIK-2 1
IToaroroska BIM-monenu I1K-5.3,
6.3. |meuatu Ha 3D-mpuHTEpE. 1 3 4 OIIK-1.5,
ITeyars BIM-Mmonenu OIIK-2.1
CoBMeCTHOE UCTIOIb30BAHNE I1K-5.3,
6.4. | rexnonoruii VR u AR ¢ 3D- 2 4 6 OIIK-1.5,
IeYaThIO OIIK-2.1
7. |7 pa3nen. UHas koHTaKTHas
pabora
I1K-5.3,
7.1. | nas xonTakTHas pabora 1,25 | OIIK-1.5,
OIIK-2.1
8. |8 pa3nen. Konrtposb
I1K-5.3,
8.1. | Dx3amen 27 OIIK-1.5,
OIIK-2.1
5.1. JJaboparopHbie paboOThI
No HaunmenoBanue pazjiena
pa3_)1 1 TEMBbI JTA0OPATOPHBIX HaumeHnoBanue u coqiep:kanue J1a0opaTOPHBIX padoT

pabot




Texnonorun 3D-nieuary,
BupTyanbHoil (VR) u

Texuonoruu 3D-nevatu, BupryansHoii (VR) u nononuenHoi (AR)
peanbHOCTH. OCHOBHBIE TTOJIOKEHUS
Texuonoruu 3D-nevatu, BupryansHoi (VR) u nononuenHoi (AR)

1 nornonHenHoit (AR) | peanbHOCTH. OCHOBHBIC IIOJIOKEHHSI. Crnenuduka peaan3ainy Kaxaou u3
pPEaIbHOCTH. OCHOBHBIE TeXHOHOFHﬁ, HeO6XOIII/IMoe alrrapaTHoC U ImporpaMmMHOC obOecrneucHuUe.
OJIOKCHHUS HcTopust pa3BuTHs, 00nactu npuMeHeHus. KOHTHHYYM BUPTYaJIbHOCTH.
CreHapuu COBMECTHOTO MCIOJIb30BaHUs TeXxHosorui 3D-neuatn, VR u
AR
Cuenapuu COBMECTHOTO CrieHapui COBMECTHOTO MCIOJIb30BaHus TexHooruii 3D-nieuatn, VR u
2 HCIOIB30BAHNA AR. CoBMeCTHOE HCITOJIb30BAHHE TEXHOJIOTHH BUPTYaIbHOM U
Texuonoruii 3D-nevarn, JIOTIOJTHEHHOM peanbHOCTH. COBMECTHOE MCITOJIb30BAHUE TEXHOJIOTHIMA
VR AR BUPTyaIbHOU peanbHOCTH U 3D-nieyatn. COBMECTHOE UCIIOIb30BaHUE
TEXHOJIOTHI IOMOJHEHHOU peallbHOCTH U 3D-nieyaTw.
MHTepaKTHBHAS WNurtepaktuHas Busyanusanus (MB) ¢ ucnonb3oBanueM texHomoruii VR
susyammsauus (MB) ¢ |# AR. CoBpemenHbie Kpocc-TuiaThopMeHHbIe cpejibl paspaborku B
HCIIONb30BAHKIEM NurtepaktuHas Busyanusanus (MB) ¢ ucnonb3oBanueM texHomoruii VR
3 | Ttexnomormii VR u AR. |1 AR. CoBpeMeHHbIe Kpocc-TutaTopMeHHbIe cpeibl pa3padboTku UB.
CospemeHHble kpocc- | OCHOBHbIE nonoxkenus. O630p Hanbosee pacpoOCTPaHEHHBIX Cpe
mIaT(hOopMEHHBIE Cpepl | PA3Pa0OTKU MHTEPAKTUBHBIX BU3YAIIM3ALMH, UX IIPEUMYIIECTBA 1
paspaborku B HEJOCTaTKH, CPAaBHUTEIIBHBIN aHAIN3.
00630p cpeasl pazpadborku B Unity
4 0630p cpemsl 00630p cpeasr pazpadorku B Unity. Tumsr npoextos Unity. Crensr,
paspa6orku B Unity | GameObject, npedabe1, komnonenTbl. OCHOBHBIE 3IEMEHTHI
M0JIb30BATEIHCKOTO HHTEpeiica.
OcnoBHbIe KOMIOHEHTHI UnNity
Ocuosusle kommoHenTsl Unity. Transform, uepapxust KOMIIOHEHTOB,
OCHOBHBIEC KOMIIOHEHTHI | BIOXKCHHBIC TranSfOI’m, rino0anbHas U JJOKaJabHAask CHCTEMA KOOpAUHaAT.
5 Unity Komnonent-kamepa. ['eoMmeTpuueckre KOMIOHEHTHI, PEHIEPHUHT,
MaTepuaibl, KA4eCTBO BU3yanu3aui. KOMIOHEHTHI OCBEIICHHUS.
KOMMOHEHTHI-CKPHUIITHI.
[pedadsr 8 Unity
. [Tpedadsr 8 Unity. Ipedhadbl kak 0OCHOBHOM CIIOCOO TOBTOPHOTO
6 IIpegabei B Unity ucnons3oanusi GameObject. BHecenue usmenennii B npedaosbl.
Broxennsie npedaosl.
- Marepuainsr Unity. Pa3pabotka mieiinepos
7 Marepuaner Uvmty. Marepuainsr Unity. Pa3pabotka meitnepos. leiinepst 8 Unity. PBR-
PaspaboTka WEHACPOB |\ 1y renpraner. Tpady meiinepa. OcHoBHbIe HOTB rpacda meiepa.
I'paduueckuit moamoayns Unity
. I'paduueckuit moamoayns Unity. Apxutektypa rpaguueckoro moMoayis
8 Fpaquecxl/m Unity. Ctek ocT-00pabOTKH: CrIa)kKMBaHUE, NTyOWHA PE3KOCTH, Pa3MbITHE
oMo,k Unity dona. Jlmramuueckoe riodansHoe ocBenienne. Scriptable Rendering
Pipeline (SRP). Ilpenonpenenennsie SRP.
CKpHUIITHI KaK KOMIOHEHTHI JUISI peali3aliy MPOTrPaMMHOM JTOTHUKH.
Ocnossl s361ka C#. Kitace MonoBehaviour
Crpunts! Kax CKpHUIITHI KaK KOMIOHEHTHI JUISI peali3aliy MPOTrPaMMHOM JTOTHUKH.
KOMIOHCHTBI JIJI5 OcHossl si3b1ka C#. Kimace MonoBehaviour. ®ynkiuu coobrtuii Start() u
9 pealnsaiiu Update(), peanuzanus coOCTBEHHOM porpaMMHoii toruku B Unity. S3sik
IpOrpaMMHOM JIOTUKH. | o rpavvmposanust C#. McTopusi, 0cOGEHHOCTH, CpaBHUTENNLHbII aHAIH3
OcHoBb! s13bIKa C_#' C# ¢ s3pikamu mporpammupoBanus Java u C++. Tumsl JaHHBIX, Tepeaadya
Kitace MonoBehaviour |1, ¢cpiiie i o smauenio. ApudmeTndeckne 1 JOrHIecKre ornepaum,
YCIIOBHBIE BhIpaXkeHUs, IUKIbl. OOpaboTka uckiroueHuii B C#.
10 | Iluxn coberruit Unity. [ukn cobsrruit Unity. dyuxius coosrruii Update(), cBotictso DeltaTime.




OyHKIMS COOBITUI
Update(), cBoiicTBO

He3aBuCMMOCTh aHUMAIIMK OT YaCTOThI KaIPOB
[ukn cobwituit Unity. dyukius codsrruii Update(), crotictro DeltaTime.

DeltaTime. HezaBucuMocTh aHUMAIMK OT YacTOTHI KaapoB. Peanuzaiius mokaapoBoi
HezaBucumocTb aHuMari. MacmrabupoBaHue BpeMEHHU.
QHUMAITMU OT YaCTOThI
KaJIpoB
OO0BeKTHO-OpHUEeHTHPOBaHHOE TporpamMmmupoBanue B C#. Kiaccel. [ons n
O06BEKTHO- Metoabl. CoiicTBa. Pednekcus ckpuntoB. ATpuOyThl C#. Monudukaropsl
OPHEHTHPOBAHHOE nocryna. KimroueBoe ciioBo new. Garbage Collector

[IPOrpaMMHUpPOBAHUE B
C#. Knaccel. ITons u
meToabl. CBOMCTBA.

OO0BeKTHO-OpHUEeHTHPOBaHHOE MporpammupoBanne B C#. Kiaccel. [ons n
metoabl. CBoiicTBa. Pednexcus ckpuntoB. ATpuOyThl C#.
Moaudukaropsl goctymna. KimoueBoe cioso new. Garbage Collector.

11 | Peduekcust ckpurros. | OOBSIBICHHE Kilacca, KOHCTPYKTOPBI KIIacca, METO/BI M IOJIS KJlacca.
Atpubytsr CH. Coznanue 3x3eMIUsIpoB Ki1acca. CpaBHEHHE CTPYKTYp U KilaccoB B C#.
Momuduratopst Moaudukaropsl goctyma public, private, protected, otobpaxenue
nocryma. Kitouesoe | YOJIMYHBIX IOJICH B Unity. CBoiicTBa, 3HAYUMOCTH CBOMCTB KaK 3J€MEHTa
cioso new. Garbage | #3bika C#. Cunrakcuc, MeTozsl joctyma get u set. Beinenenue namsiru st
Collector 9K3EMILIApa Kilacca. ABTOMaTU3MPOBaHHas «cOopka Mycopay (garbage
collection) B C#.
O06061ennbie THNEL. Komneknuu
0606mennsie Tunsl, | O000mennsie Thnbl. Komnekunu. CuHTakcuc 00001IEHHBIX TUIIOB.
12 Kosutekiuu [Tpumeps! ucnions3zoBanus. MaTepdeiicel IEnumerable u IEnumerator.
Onmnepartop yield. [Tarrepn «MTepaTop».
Coroutines B Unity
13 Coroutines B Unity Coroutines B Unity. Cunrakcuc. [Ipumenenue. Tunbl Bo3BpaiiaeMbix
3HaYeHUN
Henerarsl. JIsmOaa-oipaskenusi. CoObITHS
Henerarsl. JIsm6aa-Boipaxkenusi. CoObitusi. CpaBHeHue neneratoB C# ¢
ykazaTensimu Ha pyHkuuu C++. Cuntakcuc aenerato B C#.
14 HAeneratsl. JlamOna- | gosyviomuoctn neneratoB. AHOHUMHBIC (pyHKIIMHA. MHOTOapeCcHbIC
BbIpasenns. CoObITuA (multicast) nenerarsr. CuHTaKCHC JAIMO1a-BhIpAKEHUH | JIsIMO1a-
oneparopos, npuMmenenue. [larrepn «Habmronarensy». CHHTaKCUC
coObITii B C#. OTiinuunst COOBITHI OT AEJIEraTos.
B3aumoseiictBue Mexy o0bekTamu U koMnoHeHtamu Unity
B3aumoseiicTBie Mex Iy BzaumosericTBre Mex1y o0bekTamu U komrmonentamu Unity. {octy k
15 00BeKTaMH 1 suermHuM GameObject (o cchike, 10 UMEHH, K TOYEPHUM U
KoMroHeHTamu Unity | POAUTEIBCKUM obwvekTam). Co3aHue U YHUUTOKEHHE 00BheKTOB. JlocTym K
KOMITOHEHTaM 0OBEKTa.
Hacnenosanue. [IpeoGpazoBanue Tunos. BupryanbHble METOABI.
AOGCTpaKTHBIE KJ1acChl U HHTEPPENChI
Hacnenosanue. Hacnenosanue. [Ipeo6pazoBanue TumoB. BupryaibHbie METOBI.
I[Ipeo6pasoBanue THIOB. | AOCTpaKTHBIE Kiacehl u MHTepdeiicl. Hacnenosanue kinaccos B CH.
16 | BupryanbHble METOBL. OtnHomenue iS-a («sBisgercs»). basoseiit kiaace Object. OrpannueHus
A6cTpakTHBIe Kiacesl n | Hacnenosanus B C#. Kimouesoe cioBo base. Koncrpykrops! B
uHTephEHCH MPOM3BOIHBIX Kiaccax. [Topsiok BeI30Ba KOHCTPYKTOPOB. Bocxomsiee
npeoOpa3zoBanue (Upcasting). Hucxoasiee npeodbpaszoBanue
(Downcasting). KiroueBbie ciioBa as u IS.
00630p puszmueckoro noamoays Unity
17 0630p @HSH%CK,OFO 00630p puszrueckoro nmoamoayist Unity. TBepabie Tena, Koyutaiaepsl,
nopmonyns Unity cowrteHeHus. [IpunoskeHne CUIIbI K TBEPIBIM TEIAM.
00630p ayauo-nmoamoxnyns Unity
18 O63op aynno- 00630p aynuo-noamoxayis Unity. MIcToUHUKY H chaymiatenu. Ayauo-
noagmonyiia Unity

GMIBTPBI. AyauO-MHKIIEP.




0O0630p moaMoIyIst

0030p moaAMO YIS TOJIB30BATENIbCKOTO HHTEpdetica Unity
0030p moaAMO YIS TOJIb30BaTENIbCKOTO nHTepderica Unity. KommoneHT

19 nonb3oBarenbekoro | Canvas. OCHOBHBIC 3JIEMEHTHI II0JIB30BATEILCKOTO HHTEpderica.
nHTepdeiica Unity KoHdurypamus mojibp30BaTeIbCKOT0 HHTEpQerica B 3aBUCUMOCTH OT
XapaKTEPUCTUK yCTPOUCTBA BBIBOJIA M300PaKCHHUS.
LINQ. CranmapTHbIe orepaTophl 3arpoca
20 LINQ. CranmapTHble LINQ. Cranmaptabie oreparopsl 3ampoca. Language-Integrated Query.
omepatopsl 3anpoca | CHHTaKcuc LINQ. Breibopka, puibrparys, COpTUPOBKA IPYIITUPOBKA
JTAHHBIX.
Okcnopt BIM-mozaenu u3 Autodesk Revit B Autodesk 3ds Max.
O6pabotka momenu B Autodesk 3ds Max
Okcnopt BIM-mozaenu u3 Autodesk Revit B Autodesk 3ds Max.
Skenopr BIM-mogenn | O6pabotka mozenn B Autodesk 3ds Max. @opmarsl sxeniopra us 110
w3 Autodesk Revit 8 | Autodesk Revit. TIpermyiiecTBa ¥ HEIOCTATKH HUCIIOJIb30BaAHUS
21 Autodesk 3ds Max. pasnuuHbIX (hopmaToB ¢aiiiaoB. Buecenue nsmenenuii B ucxoanyro BIM-
O6paGoTKa Moeni B | MOJIEb M CHHXPOHM3ALMS U3MEHEHUH ¢ mpoekTom 3ds Max. Hacrpoiika
Autodesk 3ds Max MaTepHaaoB u ontumu3anus moaenu B 3ds Max. Autodesk Materials.
Ocobennoctu sKcropra marepuanos Autodesk Revit. Onrumusanms
MaTepHasIoB I BU3yalu3alliu ¢ ucrnosnb3oBanuem Unity. Pasnuunbie
CIIOCOOBI ONITUMHU3AIMH TEOMETPUH MOJICITH.
Okcnopt mozaenu u3 Autodesk 3ds Max B Unity
OKCIOPT MOZEIH U3 Okcnopt mozesu u3 Autodesk 3ds Max B Unity. ®opmarsr sxcriopta BIM-
22 Autodesk i_?»ds Max s mozenu u3 3ds Max. ®opmatel umnopra BIM-monenu B Unity.
Unity [TapameTpsl 3KCcTIOpTA.
Peanm3anus moap30BaTeIbCKOTO BBOJIA, HABUTAITUS TI0 MOJICITH
Peanmsauus Peasti3anust 10Jb630BaTeIbCKOTO BBOIA, HABUTALUS IO MOJICIIH.
03 | MOAB3OBATCILCKOTO [ BGhaG0TKA 110MIB30BATEIBCKOTO BBOJIA C KIABHATYPbI, KOMITBIOTEPHOM
BBOJAQ, HABUTAMA IO |y 1y iy JIPYTUX YCTPOMCTB BBOJA. Peanuzanius nporpaMMHOM JIOTUKH IS
MOACIH YIIPaBIICHUS MECTOTIOJIOKEHHUEM U PAaKypPCOM BUPTYAIBHON KaMepEhl.
Peanu3zaiust HHTEpaKTUBHBIX 3JIECMEHTOB BU3YaTU3aIUH
Peanuzanus Peanu3zaiius HHTEPaKTUBHBIX 3JIEMEHTOB BU3yanu3aiuu. OnpeencHue
24 MHTEPAKTHBHBIX KOJUTM3HI Ha mpuMepe npedada «HTepakTHBHAS JBEPhY». YTIpaBICHUE
3IIEMEHTOB UCTOYHHUKAMH OCBEIICHUS U BUPTYaJIbHBIM HEOOCBOIOM, CKPHUIIT
BU3yaIN3aIlHH «yTpaBJICHUE BpEMEHEM CyTOK». TpaccHpoBKa Jiydeil Ha mpumepe
npedabda «JTudpt».
V3MeHeHre BHEITHETO BHJIa MOJICITH B X0J1¢ BU3YaTH3AIHH
M3MeHeHNE BHEIHETO | 13y enempe BHENTHETO BHJIa MOJISJIH B X0/l BU3yaln3anuu. Peanm3amms
25 BUa MOZICIIH B XON€ | 1110 rpaMMHO#T TOTHKH yIIpaBIeHHs MaTepHaiaMy. Peamu3arus
BU3yaM3allil MPOTPaMMHOM JIOTUKH CKPBITUS U OTOOPAKCHHSI SJICMEHTOB MO/ICITH.
Bupryanbnas peanbrocts B Unity. Hactpoiika nmpoekra
BupryanbHas Bupryansnas peansnocts B Unity. Hactpoiika npoekra. Peamu3zarus
26 peambHOCTH B Unity. | TEXHOJIOTHH BUPTYaabHOW PEalbHOCTH B Unity. TTognepxka VR-
Hacrpoiika nmpoekra | Tepudepnn pasnnunbix npoussonutenei. Texnonorns Google Cardboard.
Co6opka mpoekTa ¢ moaaepxkkoi Texunoaoruu Cardboard.
Bo3MokHBIE CITOCOOBI HABUTAITUH TT0JIH30BATEIIS B BUPTYAITbHON
Bo3MoskHBIE CTOCOOBI PEATBHOCTH
HaBUrallnk Bo3MokHBIE CITOCOOBI HABUTAITUH TIOJIB30BATEIIS B BUPTYAITbHOU
21 TIONb30BATCIIA B peansHOCTH. HempepsiBHOE nepementenue. [lepemenienne gepes
BUPTyaJIbHON Tenenopranuio. Peammsamus 8 Unity. Cpasrerne > deKTuBHOCTH
pEeaNbHOCTH [10ZIXO/I0B.
o Oco0OeHHOCTH TOCTPOEHHUS 0JIb30BATEILCKOT0 HHTEp(elica B
cOOEHHOCTH .
o8 HOCTOSHHU BUPTYaJIbHOU PeabHOCTH

I10JIB30BATCIILCKOI'O

Oco0EHHOCTH MTOCTPOCHHUS TTOTB30BATENLCKOTO HHTEpdeiica B




uHTepdeiica B

BUPTYyaJIbHOU peanbHOCTU. OmipesiesieHre HanpaBieHUs B3IIISIIA.
Peanuzauus BupTyansHOro Kkypcopa. PacnpocrpaneHHble TEXHUKH

BUPTYya/IbHO MTOCTPOCHHUSI MOJIb30BATEIBCKOTO HHTEp(elica B BUPTYAIbHOH peaTbHOCTH.
pEATbHOCTH
Onrumuzanus mporu3BOIUTEILHOCTH BU3yanu3anuu B VR-TipuioxxeHusax
Onrnmuszarus Onrumuzanus mporu3BOIUTEILHOCTH BU3yanu3anuu B VR-nipuioxkeHusx.
09 | HPOUSBOAUTCIBHOCTH | ¢oGennocTn paspaGoTKH MOOMIBHBIX M VR-IIPHIIOKEHHIL.
Busyamsauy B VR- [MpodunupoBanue NpunoKEeHNH BCTPOCHHBIMU cpeacTBamu Unity.
TIPUIOKCHISX OcHOBHBIE TApaMETPHI PEATHCTUYHOCTH PEHICPHUHTA.
JlononHenHas peaibHocTh B Unity. O630p Vuforia SDK
HononHenHas Jlomonuennas peanbHocTs B Unity. O630p Vuforia SDK. Apxutexrypa
30 pCabHOCTE B unity.  1\/uforia SDK. [Mapametpsr XR Unity. AkruBarus Vuforia B mpoekTe
O630p Vuforia SDK Unity, AR-KOMITOHEHTBI.
Pacno3naBanue mockux uzoopaxenuii, Image Target
PacriosnaBanue Pacno3naBanue miockux uzoopaxenuid, Image Target. Beenenue B
31 | mmockux M300paskeHuii, | TCOPUIO PACIIO3HABAHNUS o0Opa3oB. [ToaroroBka n300paXkeHUs JIs
Image Target pacnosnasanwus. [Ipedad Vuforia Image Target. Busyanuzaius
BHUPTYaJIbHBIX OOBEKTOB ITOBEPX BUIACOPSIA.
Oc00EeHHOCTH MTOCTPOCHHUS I0JIh30BaTEILCKOr0 HHTEp(deiica B
OcobennocTu JIOTIOJITHEHHOW PeaJIbHOCTH
TOCTPOCHHS OCo6GEHHOCTH TOCTPOCHHUS TI0JIB30BaTEIbCKOr0 HHTep(deiica B
32 HOJIB3OBATCILCKOTO | yoonHenHOl peanmsHOCTH. [IPOEKTHPOBAHIE MOIB30BATENBCKOTO
untrepdeiica B uHTepdeiica 11T MOOMITBHBIX YCTPOHCTB. B3anMoaeiicTBre ¢
AOHOTHCHHON BHPTYaJIbHBIMH 00bEKTaMHU. PacpocTpaHeHHbIC TEXHUKH ITOCTPOCHHUS
peAILHOCTH TI0JIB30BATENLCKOTO HHTEp(Elica B JOMOTHEHHOH PeaTbHOCTH.
OnTuMu3aIus IPoOU3BOAUTEIIBHOCTH BU3yalnu3auu B AR-TIpUI0KeHHIX
OnruMusanus OnTuMu3aIus MPOU3BOAUTEIIBHOCTH BU3yalu3aui B AR-TIpHIIOKCHHUX.
g3 | mpomsBomMTEnBHOCTH [TpodunupoBanue MPUIOKEHUH BCTPOEHHBIMHU cpeacTBamu Unity.
Bu3yaymsanuy B AR- | ONTHMU3aLHst IaHHBIX O TEOMETPHH 10| MOOHIIBHBIC YCTPOHCTBA.
TIPHITOKEHHAX [ToBbIIIICHNE TOYHOCTH PACIIO3HABAHUS MapKEepOB. YIIpaBICHUE
(hOKyCUPOBKOI1 KaMepHI.
Marepuanst g 3D- | Marepuanst st 3D-nieqatn. Bunst kunemaruku 3 D-niputrepos
neyaty. Busl Marepuanst 1t 3D-newatu. Buasr kunemaruku 3 D-nipuntepos. bazoBbie
34 kuHematuku 3D- napameTpsl MatepuaioB ais 3D-niewatu. Haubonee pacripoctpaneHHbIe
IPUHTEPOB Marepuaibl 3D-nieyatu, cpaBHUTEIBHBIN aHAIN3.
[IpakTnueckue acnektsl 3D-nieuatu
35 [Mpaxtrueckue acnextsl |lIpakTnyeckue acrnektbl 3D-neqatn. O630p Hanbosee YyacThix
3D-meuatu TEXHUYECKHUX TPOOJIEM U CYIIECTBYIONINX perreHuid. [lepcrekTuBbl
npuMeHeHHs 3D-1ieuaT B apXUTEKTYPE U CTPOUTEIILCTBE.
[Toaroroska BIM-monenu x neuatn Ha 3D-npunTepe. [leuars BIM-
IToaroroska BIM- MOZIEIH
36 MozieNu K nieyary Ha 3D- IToaroroska BIM-monenu x neuatn Ha 3D-nipuntepe. [leuats BIM-
nputepe. lledats BIM- moaenu. O630p [1O ns 3D-neuatu Cura. [lpensapurensHas oOpaboTka
MoneIn BIM-moznenu B Autodesk Revit. ITeuats BIM-monenu va 3D-nipuntepe.
CoBmecTHOE ncnosib3oBanue TexHonorud VR u AR ¢ 3D-nedarsio
CosmectHoe CoBMecTHOe Hcronb3oBanne TexHonornit VR n AR ¢ 3D-neuarsio. O630p
37 HCIOIB30BAHNC HanboJee PacCIPOCTPAHEHHBIX CIIEHAPUEB COBMECTHOTO HCIIONb30BAHMS

texuonornii VR u AR ¢
3D-neyarsro

TEXHOJIOTHU BUPTYaIbHOU peanbHOCTH U 3D-neuatu, TexHomoruu
JOTIONTHEHHOM peanbHOCTH U 3D-meuatn.

5.2. CamocTosTenbHas paboTa 00y4aronmxcs

No
pasn

HanmenoBanue pasaciia
JUCLHMITIIMHBI 1 TEMBI

ConeprxkaHne caMOCTOSITEILHON paboThI




Texnonorun 3D-nieuary,
BupTyanbHoil (VR) u
nomnosHeHHO# (AR)
peanbHOCTU. OCHOBHBIE
MOJIOKEHUS

[TonroroBka k maboparopHoit pabote

CueHapu COBMECTHOTO
HCIIOJIb30BaHMS
texHonoruii 3D-neyaty,
VR u AR

[TonroroBka k mabopatopHoit pabote

NutepakTuBHas
Bu3yanuzanus (MB) ¢
HCIIOJIb30BaHUEM
texHojoruit VR u AR.
CoBpemeHHbIe Kpocc-
m1aT(opMeHHbIE CPeIbl
paszpabotku B

[ToaroToBka k 1abopaTopHoi padboTte

0O0630p cpens
paspabotku VB Unity

[ToaroroBka k J1abopatopHoi padoTte. BeIONHEHHE HHANBUAYAIbHOTO
3ananus. [loaroroska paszaena "Beenenue" KkypcoBoil paboThI.

OCHOBHBIEC KOMIIOHEHTHI
Unity

[ToaroroBka k J1abopatopHoi padoTe. BeIONIHEHHE HHANBUAYAIbHOTO
3ananus. [loaroroska pasznena "Beenenue" kypcoBoil paboThI.

[Ipedadsr B Unity

[ToaroroBka k 1abopatopHoi padoTte. BeloIHEHHE HHAUBUAYATLHOTO
3aganus. [logroroska pasznena "Llenu u 3agaun” KypcoBoi paOoOTHI.

Marepuanst Unity.
Pazpabotka melinepon

[ToaroroBka k 1abopatopHoi padoTte. BeloIHEHHE HHAUBUAYATBHOTO
3aganus. [logroroska pasznena "Llenu u 3agaun” KypcoBoi paOoOTHI.

['padpuueckuit
noaMoayiik Unity

[ToaroroBka k mabopatopHOi pabore. BImonHeHHE WHANBUIYAIEHOTO
3aganus. [lonroroBka pazaena "llenu u 3agaun" KypcoBoii pabOTHI.

CKpHIITBI KaK
KOMITOHEHTHI JIJIsI
peanu3anuu
MIPOTrPaMMHOM JIOTHKHU.
OcHoBHI s13b1Ka C#.
Kiacc MonoBehaviour

[ToaroroBka k J1abopatopHoii padote. BeIONIHEHHE HHANBUAYAILHOTO
3ananus. [loaroroBka OCHOBHOTO pasjiena KypcoBOi paOoThI.

10

[kt cobbrTuit Unity.
DyHKIHS COOBITHIA
Update(), coiicTBO

DeltaTime.
HezaBucumocts
aHMMAaIli{ OT YaCTOTEI
KaJIpoB

[ToaroroBka k mabopatopHoit paboTte. BrinmoiHeHne HHANBUAYAILHOTO
3ananus. [loaroToBka OCHOBHOTO pasjiena KypcoBOi paOoThI.

11

OO0BbeKTHO-
OpPUEHTUPOBAHHOE
pPOrpaMMHUPOBAHUE B
C#. Knaccsr. [ons u
MeTo 6. CBOMCTBA.
Pednexcus ckpunTos.
ATpubyter C#.
Monuduxatopsl
noctyna. Kimroueroe
cioBo new. Garbage
Collector

[ToaroroBka k 1abopatopHoii padoTte. BrimonHeHHe HHANBUAYATEHOTO
3aganus. [loaroToBka OCHOBHOTO pasfena KypcoBoil paboThI.

12

OO0001IeHHBIE THIIEL.
Komneknuu

[ToaroToBka k 1abopatopHoi padote. BrinmonHeHNE HHANBUYaTEHOTO
3aganus. [loaroToBka OCHOBHOTIO pasjena KypcoBoil paboThI.

13

Coroutines B Unity

[ToaroToBka k 1abopatopHoi padoTte. BeimoHeHHE HHANBUAYATEHOTO




3ananus. [loaroToBka OCHOBHOTO pasfiena KypcoBOil paOOThI.

Heneratsol. JIamOna-

[ToaroToBka k 1abopatopHoi padoTe. BeioHeHHE HHANBUAYATEHOTO

14 BoIpakenus. CoOwpiTus | 3a1anust. [loarotroBka OCHOBHOTO pasjena KypcoBoi paboThl.
Bzaumopeiicteue mexny | Iloaroroska k 1abopatopHoii paboTe. BolnonHeHre HHAUBUYalIbHOTO
15 00BEKTaMHU U 3ananus. [loaroToBka OCHOBHOTO pasjiena KypcoBOi paOOTHI.
kommoneHTamu Unity
HacnenoBanue. [ToaroroBka k J1abopatopHoi padoTe. BeIIONIHEHHE HHANBUAYAILHOTO
IIpeoGpasoBanue TUIOB. |3a1aHud. IIoAroToBKa OCHOBHOIO pasziena KypcoBoi paOoThI.
16 | BupTyanbHbIE METOIBI.
AOCTpaKTHBIC KJIACChI
uHTEpPEch
17 0630p ¢usmueckoro |lloaroroska k maboparopHoii pabore. BoinonHeHre UHMBHITYATBHOTO
noamoyns Unity 3ananus. [loaroToBka OCHOBHOTO pasjiena KypcoBOi paOOTHI.
18 O630p ayuo- [TonroroBka k maboparopHoit pabote. BeinoiaHeHre HHAUBUAYAIBHOTO
noamoyns Unity 3aganus. [loaroToBka OCHOBHOTO pazfiena KypcoBoil paboThI.
0O0630p moaMoayIns [ToaroroBka k mabopatopHoit pabote. BrinmonHeHne HHANBUAYAILHOTO
19 [I0JIB30BATENbCKOr0  |3amanus. [logroToBka OCHOBHOIO pa3zena KypcoBOi paboThlI.
unrepdeiica Unity
20 LINQ. CtannapTHble [ToaroroBka k J1abopatopHoi padoTe. BeIONHEHHE HHANBUAYAIbHOTO
oIepaTopsl 3anpoca | 3aJaHMSL [ToaroroBka OCHOBHOTO pa3ziesia KypcoBOil pabOTHI.
Dkcnopt BIM-monenn |IloaroroBka k nadoparopHoii pabote. BolnonHeHe HHAXBULYaIbHOTO
u3 Autodesk Revit B [3amanus. [ToaroroBka 0CHOBHOTO paszjierna KypcoBOM pabOThI.
21 Autodesk 3ds Max.
O6paboTka MOJIEIIH B
Autodesk 3ds Max
Dxcnopr mozenu u3 | [loxroroska k maboparopHoii pabore. BrimonHeHne HHINBHTyaIEHOTO
22 Autodesk 3ds Max B [3amanus. [ToaroToBka OCHOBHOTO pa3jiesia KypcoBoi paboThI.
Unity
Peanusanus [ToaroroBka k mabopatopHoit paboTte. BrinmonHeHne HHANBUAYAILHOTO
93 MoJib30BaTeabckoro  |3amanus. [TogroToBka OCHOBHOTO pa3zenia KypcoBOi paboThlI.
BBOJIa, HABUTAIUS TIO
MO
Peanuszamus [ToaroroBka k 1abopatopHoii padoTte. BrimonHeHHEe HHAUBUAYATEHOTO
24 MHTEPAKTUBHBIX 3ajanus. [lonroroBka OCHOBHOTO pasjiesia KypcoBOM paObOTHI.
3JIEMEHTOB
BU3YaIH3al[uU
N3menenune BHemHero |lloaroroska k mabopaTopHoit paboTe. BrimonHeHne HHAWBUTYaTbHOTO
25 BHJIa MOJIEJIX B Xo1e |3aaaHus. [IoAroroBka OCHOBHOTO pa3jena KypcoBOi paboThlI.
BHU3yaJIU3aIUU
BupryanpHas [ToaroroBka k mabopatopHoit pabore. BeimonHeHre HHANBUAYAIEHOTO
26 peansHocTh B Unity. | 3aganus. [loaroroBka 0CHOBHOIO pasjiesia KypcoBoil paboThl.
Hacrpoiika mpoekra
Bosmosxkabie ciocoosl | [ToaroroBka k maboparopHoii padote. BeimonHeHHEe HHANBUAYATFHOTO
HaBHUTalH 3aganus. [loaroToBka OCHOBHOTO pasfiena KypcoBoil paboThI.
27 MTOJIL30BaTENIS B
BUPTYAJIBHON
peanbHOCTH
Ocobennoctu [ToaroToBka k 1abopatopHoit padoTte. BrlmoHeHNE HHANBUYaTEHOTO
MOCTPOCHUS 3amanus. [loaroroBka OCHOBHOTO paszjiena KypcoBOH pabOThI.
28 MOJTh30BaTEIHCKOTO
uHTepdeiica B
BUPTYAJIBHON

peaTbHOCTH




OnruMu3anus [ToaroroBka k J1abopatopHoi padoTe. BeITONIHEHHE HHAUBUAYAILHOTO
og | TIPOM3BOTMTETBHOCTH | 3a/AHH. [ToaroToBKa OCHOBHOTO pa3jena KypcoBOi pabOTHI.
BU3yanuzaiuu B VR-
MPUIIOKEHUAX
JlononHeHnHas [TonroroBka k mabopatopHoit pabote. BrinonHenne nHANBUAYAILHOTO
30 peansHocTh B Unity.  [3ananus. IToarotoBka oCHOBHOrO pasjena KypcoBoil paOOTHL.
0630p Vuforia SDK
Pacno3naBanue [TonroroBka k maboparopHoit padore. BeinonHeHne HHANBUAYAIBHOTO
31 | mrockux uzobpaxenuii, |3ananus. [loaroroBka 0OCHOBHOTO paszeina KypcoBOH pabOThI.
Image Target
Oco0eHHOCTH [ToaroroBka k J1abopatopHoi padoTe. BeIIONIHEHHE HHINBUIYAIbHOTO
HIOCTPOEHUS 3aganus. [loaroToBka OCHOBHOTO pasfena KypcoBOi paboThI.
30 10JIb30BATEIHCKOTO
uHTepderica B
JIOTIOJTHEHHOM
peaIbHOCTH
Ontumuzanus [ToaroroBka k mabopatopHoit pabore. BrinonHeHne HHANBUAYAILHOTO
33 | TMPOM3BOIMTENLHOCTH | 3a/IAHHS. [ToaroroBka OCHOBHOTO pa3jena KypcoBoW padOTHI.
BU3yanu3aiuu B AR-
MPUIOKEHUSAX
Marepuansl gis 3D- | IloaroroBka k naboparopHoii pabote. BoinonHeHne HHAMBUAYaIbHOTO
34 neyaTy. Busel 3ananus. [loaroroBka OCHOBHOrO pasjiena KypcoBoi paOoThI.
kuHemaTuku 3D-
MIPUHTEPOB
35 IIpaxtideckue acrekTs! | [10AroToBKa K 1a6opatopHoi pabore. BoinonHenre HHAMBUYaIbHOTO
3D-neuaru 3aganus. [loqroToBka OCHOBHOTO pa3fena KypcoBoil paboThI.
ITonroroska BIM- [ToaroroBka k J1abopatopHoii padoTe. BeIONIHEHHE HHANBUAYAILHOTO
36 |MOASTH K NeyaTn Ha 3D- [3ananus. [logrotoska pasnena "3akinoueHue" KypcoBoil pabOThI.
npuHrepe. [leyars BIM-
MoJIeNn
CoBMecTHOE [ToaroroBka k mabopatopHoit paboTte. BrinmonHeHne HHANBUAYAILHOTO
37 HCIIOJIb30BaHUE 3aganus. [loarotoBka pasznena "3akmoueHue" KypcoBoil paboThI.

texuonorui VR u AR ¢
3D-neuarsro




6. MeToguveckne MaTepHAJIbI JIs1 CAMOCTOATEIbHON PadoThl 00yUalOIIUXCS MO0 JUCHHUILINHE
(Moay110)

[TporpaMMoii TUCIUTUTHHBI TIPEIYCMOTPEHO MPOBEICHUE JIA00PATOPHBIX 3aHSATHUH,
MPEIONIararoIIuX 3aKpEIUIeHNEe U3YYeHHOTO MaTepraia U OpMUPOBaHUE Yy 00YJAIOIINXCSI HEOOXOTUMBIX
3HaHUM, YMEHUH U HaBBIKOB. KpoMe TOro, BaKHEMIIIMM 3TarioM U3y4EeHUS JUCLIUIUIMHBI SBIISIETCS
caMoCTOsITeNIbHAs Pab0Ta 00YJAFOIIUXCS C UCIIOJIB30BAHUEM BCEX CPEACTB M BOBMOKHOCTEH COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTH.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUASTCS CISAYIOIIEE:

— U3Y4YEHUE TEOPETUUYECKUX BOIIPOCOB I10 BCEM TEMaM JTUCLUILJIMHBL;

— MOJATOTOBKA K TAOOPATOPHBIM 3aHSATHSM;

— NOJATOTOBKA K TEKYILIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYAEHTOB;

— MOJATOTOBKA KYPCOBOM pabOTHI;

— MOJArOTOBKA K 3K3aMEHY.

3a510roM YCIENIHOTO OCBOCHUS AUCIUILTUHBI SBIISICTCS 0053aTEIhHOE TIOCEIICHHIE 3aHITHIA, TaK KaK
MPOITYCK OHOTO (TeM 0o0Jiee, HECKOJbKUX ) 3aHSATUN MOKET OCJIOKHUTh OCBOCHHUE Pa3/IelioB Kypca.

[Tpuctynas Kk U3y4eHUIO0 TUCIUTLIMHBI, HEOOXOUMO B MEPBYIO 0YepEeab O3HAKOMUTHCS C
conepsxanueM PITJI, a Takke METOAMYECKUMHU yKa3aHUSMU IO OpraHU3alui CaMOCTOATEIbLHOU PaboTHI.

[Ipu moAroToBKE K JIaOOPaTOPHBIM 3aHATUSM CTYJIEHTY HE0OX0IMMO:

— O3HAKOMUTBCA C COOTBETCTBYIOIIECH TEMOM 3aHATHUSA;

— OCMBICIIUTh KPYT' U3y4aeMbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

— U3YYHUTh PEKOMEHIyeMYyIo paboueil MporpaMMoi JIMTepaTypy Mo JaHHON TeMe.

HTtorom u3yueHus: TUCUUIUINHBI SBJISETCS BBIIIOJIHEHUE KypCOBO paboThl U 3x3ameH. Dopma
MPOBEJICHUS 3aHATUS MOXKET OBITh YCTHAs, MUCbMEHHAS U B AJIEKTPOHHOM Bujae. Dopma mpoBeeHHs
3aHTHSI MOXKET OBITh YCTHAs, TUChbMEHHAs U B AJIEKTPOHHOM Bujie. CTYACHTHI, HE MPOLIeALINE
aTTECTAlUIO, JOJIKHBI JINKBUAUPOBATH 33J0JKEHHOCTh B YCTAHOBIIEHHOM HOPSIJIKE.

7. OueHOYHbIe MAaTEPHAJIBI IS IPOBEACHUSA TEKYIEero KOHTPOJISl YCIeBAeMOCTH Y MIPOMeKYTOYHOM
arrecTauMu 00y4aroIMXcs N0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIIMI C YKa3aHUEM 3TAMOB MX (POPMUPOBAHUS B IIPOLIECCE OCBOCHUS JUCIUILTUHBI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3aenbl AUCHUTIIIAHBI . Bun orienouHnoro
WHJIMKATOpa KOHTPOIUPYEMOM

/1 (Momyms) KOMITETEHIIHH cpencTaa

KoHntposnb nostanHoro
BBITIOJIHEHUS
WHJUBUTyaJIbHBIX
3aJlaHUM U KypCOBOU
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

Texuonoruu 3D-neyaru, BupryansHoii (VR)
1 |u nononuennoii (AR) peanbHOCTH. I1K-5.3, OIIK-1.5, OIIK-2.1
OcCHOBHBIE TIOJIOKEHUS

KoHTposs nosranHoro
BBITIOJTHEHUS
MHIUBUAYAIbHBIX
3aJlaHUi U KypCOBOM
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

CHeHapI/II/I COBMCECTHOI'O UCITOJIb30BaHUA

texnojoruit 3D-newatn, VR u AR TK-5.3, OTK-1.5, OTIK-2.1

KoHTposs nostanHoro
WurepaxtuBHas Busyanuzauus (MB) c BBIITOJIHECHUS
ucrnonb3oBanueM texunosnoruii VR u AR. VHIUBUyJIbHBIX

3 TK-5.3, OTK-1.5, OIK-2.1 | HAMERAY y
CoBpeMeHHbIe Kpocc-Tu1aT(opMeHHbIE 3aJlaHU U KypCOBOM
cpenbl pazpadbotku B paboThl. YCTHBIN OIIPOC

CTYJICHTOB.

KoHTposs nostanHoro
BBITIOJTHEHUS
VHJIUBUTyaJIbHBIX
3aJlaHUl U KypCOBOM

4 [ O0630p cpensi pazpadbotku B Unity I1K-5.3, OIIK-1.5, OIIK-2.1




paboTel. YCTHBIH ompoc
CTYZCHTOB.

OcHoBHbIe KOMITOHEHTHI Unity

[1K-5.3, OIIK-1.5, OIIK-2.1

Koutposb nosranHoro
BBITIOJIHCHUS
WHIMBUTYaTbHBIX
3aJlaHUl U KypCOBOM
paboTel. YCTHBIN OIpoc
CTYJIEHTOB.

[Tpedadsr B Unity

[1K-5.3, OIIK-1.5, OIIK-2.1

KonTposnb nosranuoro
BBITIOJTHEHUS
WHIUBUAYAIbHBIX
3aJlaHUi U KypCOBOM
paboThl. YCTHBINA OIIPOC
CTYJICHTOB.

Marepwuanst Unity. Pazpabotka meiinepos

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHntposb nostanHoro
BBIITOJIHEHUS
MHUBUTyaJIbHBIX
3a/laHUi U KypCOBOM
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

I'paduueckuit mogmomyns Unity

[1K-5.3, OIIK-1.5, OIIK-2.1

KoHntposb nostanHoro
BBIIIOJIHEHUS
MHUBUTyaJIbHBIX
3a/laHUi U KypCOBOM
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

CKpHIITH KaK KOMIIOHEHTHI [T PeaTn3aiiuu
mporpaMMHO#i ioruku. OcHOBHI si3bika CH#.
Kiacc MonoBehaviour

I1K-5.3, OIIK-1.5, OIIK-2.1

KonTposnp nosramnnoro
BBIIIOJTHEHHUS
VHJIUBUyJIbHBIX
3aJJaHUN U KypCOBOU
paboThl. Y CTHBIN OIpoc
CTYZEHTOB.

10

Ly coOprTuit Unity. @yHKIMSs COOBITHI
Update(), coiictBo DeltaTime.
HezaBrcuMocTh aHMMAaLUK OT YaCTOTHI
KaJIpoB

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHTtposs nostanHoro
BBITIOJTHEHUS
MHIUBUAYAJIbHBIX
3aJIaHUN U KypCOBOM
paboThl. Y CTHBIN OIpoc
CTYZCHTOB.

11

OOBEKTHO-OPUEHTHPOBAHHOE
nporpammupoBanue B C#. Knaccer. [Tons u
MeTobl. CBolicTBa. Pediekcust CKkpunros.
ATpubytsl C#. MoaudukaTopsl JocTyma.
KiroueBoe ciioBo new. Garbage Collector

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHTposs nosranHoro
BBITIOJTHEHUS
MHIAUBHUYaJIbHbBIX
3aJIaHUN U KypCOBOM
paboThl. Y CTHBIN OIpoc
CTYZCHTOB.

12

O060611eHHbIe THIEL. Komuieknuu

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHTtposs nostanHoro
BBITIOJTHEHUSI
MHIUBUAYAJIbHBIX
3aJlaHUM U KypCOBOM
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

13

Coroutines B Unity

[1K-5.3, OIIK-1.5, OIIK-2.1

KoHTposs nostanHoro
BBITIOJTHEHUSI
MHIUBUAYAJIbHBIX
3aJlaHUM U KypCOBOM
paboThl. Y CTHBIN OIpoc
CTYJEHTOB.




14

Jeneratsl. JIsmOa-Beipaskenusi. CoObITHS

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHntposb nostanHoro
BBITIOJIHCHUS
WHIUBUIYaIbHBIX
3aJlaHUl U KypCOBOM
paboTel. YCTHBIN OIpoc
CTYJIEHTOB.

15

BiaumopeiicTBue Mex1y 00beKTaMu 1
koMmoHeHTamu Unity

I1K-5.3, OIIK-1.5, OIIK-2.1

KonTpose nosramnuoro
BBITIOJIHCHUS
WHUBUTyaJIbHBIX
3aJlaHU U KypCOBOM
paboTel. Y CTHBIN OIpoc
CTYJICHTOB.

16

Hacnenopanue. [IpeoOpa3oBaHne TUIIOB.
Bupryanbabie MeTObl. AGCTpaKTHBIE
KJIacChl U UHTEPQEHCHI

[1K-5.3, OIIK-1.5, OIIK-2.1

KonTposnb nosranuoro
BBITIOJTHEHUS
WHIUBUAYAIbHBIX
3aJlaHUi U KypCOBOM
paboThl. YCTHBINA OIIPOC
CTYJICHTOB.

17

00630p puznueckoro moamoayas Unity

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHntposb nostanHoro
BBIIIOJIHEHUS
MHJUBUTyaJIbHBIX
3a/laHUi U KypCOBOM
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

18

00630p aynuo-moamoayssi Unity

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHntposb nostanHoro
BBIIIOJIHEHUS
MHJUBUTyaJIbHBIX
3a/laHUi U KypCOBOM
paboThl. Y CTHBIN OIpoc
CTYJICHTOB.

19

O0630p MOAMOIYIIS OJIB30BATENILCKOTO
unTepdeiica Unity

TIK-5.3, OTIK-1.5, OTTK-2.1

KoHntposnbs nostanHoro
BBITIOJIHEHUS
WHJIUBUTyaJIbHBIX
3aJlaHUM U KypCOBOU
paboThl. Y CTHBIN OIpoc
CTYJICHTOB.

20

LINQ. CrangapTHble onepaTopsl 3anpoca

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHTtposs nosranHoro
BBITIOJTHEHUS
MHIUBUAYAJIbHBIX
3aIaHUN U KypCOBOM
paboThl. Y CTHBIN OIpoc
CTYZCHTOB.

21

Okcnopt BIM-Mozaenu u3 Autodesk Revit B
Autodesk 3ds Max. O6paboTka MojeIu B
Autodesk 3ds Max

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHTposs nostanHoro
BBITIOJTHEHUSI
MHIUBUAYAJIbHBIX
3aJlaHUi U KypCOBOM
paboThl. Y CTHBIN OoIpoc
CTYJICHTOB.

22

Dkcmopt moaenn u3 Autodesk 3ds Max B
Unity

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHnTposs nostanHoro
BBITIOJTHEHUSI
MHIUBUAYAJIbHBIX
3aJlaHUM U KypCOBOM
paboThl. Y CTHBIN OIpoc
CTYJICHTOB.

23

Peanmauml MIOJIB30BATCIBCKOI'O BBOAA,
HaBUTranus 110 Moacin

I1K-5.3, OIIK-1.5, OIIK-2.1

KOHTpOJ]B IIO3TAIIHOI'O
BBIINMOJIHCHU A




WHIUBUAYAIbHBIX
3aJlaHU U KypCOBOM
paboThl. YCTHBIN OIIPOC
CTYJICHTOB.

24

Peanmauml HHTCPAKTHBHBLIX 3JICMCHTOB
BU3Yyalin3allun

[1K-5.3, OIIK-1.5, OIIK-2.1

KonTposae nosramnuoro
BBITIOJIHCHUS
WHUBUTyAJIbHBIX
3aJlaHUM U KypCOBOM
paboThl. Y CTHBIN OIpoc
CTYJICHTOB.

25

H3MeHeHnEe BHENTHETO BUAA MOJEIH B XOI€
BH3yaJIU3aIIN

[1K-5.3, OIIK-1.5, OIIK-2.1

KonTposnb nosranuoro
BBITIOJTHEHUS
WHIUBUAYAIbHBIX
3aJlaHUi U KypCOBOM
paboThl. YCTHBINA OIIPOC
CTYJICHTOB.

26

Bupryansnas peansHocts B Unity.
Hactpotika npoekrta

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHntposb nostanHoro
BBIIIOJIHEHUS
MHJUBUTyaJIbHBIX
3a/laHUi U KypCOBOM
paboThl. Y CTHBIN OIpoc
CTYJICHTOB.

27

Bo3MmoxkHBIE CLIOCOOBI HaBUTI'allUH1
I10JIB30BAaTCIA B BHpTyaHBHOﬁ PCAIbHOCTHU

[1K-5.3, OIIK-1.5, OIIK-2.1

KoHntposb nostanHoro
BBIIIOJIHEHUS
MHJUBUTyaJIbHBIX
3a/laHUi U KypCOBOM
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

28

Oco0eHHOoCTH TOCTPOEHUS
10JIb30BaTEILCKOTO UHTEpdeElica B
BUPTYAJIbHOM pEAIbHOCTH

TIK-5.3, OTIK-1.5, OTTK-2.1

KonTposne nosramnnoro
BBIIIOJIHEHUSA
VHIUBUTYaTbHBIX
3aJJaHUN U KypCOBOU
paboThl. Y CTHBIN OIpoc
CTYZEHTOB.

29

OnTumu3zanus NpoOU3BOAUTEILHOCTU
BHU3yanu3anuu B VR-npunoxeHusx

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHTtposs nostanHoro
BBITIOJTHEHUS
MHIUBUAYAJIbHBIX
3aJIaHUN U KypCOBOU
paboThl. Y CTHBIN OIpoc
CTYZCHTOB.

30

JlononrenHas peanbHocts B Unity. O630p
Vuforia SDK

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHTposs nosranHoro
BBITIOJTHEHUS
MHIUBUAYAJIbHBIX
3aJlaHU U KypCOBOM
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

31

Pacnio3naBaHue miIocKux U300pakeHui,
Image Target

I1K-5.3, OIIK-1.5, OIIK-2.1

KoHTposs nostanHoro
BBITIOJTHEHUSI
MHIUBUAYAJIbHBIX
3aJlaHUM U KypCOBOM
paboThl. Y CTHBIN OIpoc
CTYJICHTOB.

32

OcoOeHHOCTH TOCTPOCHUS
M0JIb30BaTEIbCKOr0 HHTEp(deiica B
JOTIOJIHEHHOM pEallbHOCTH

[1K-5.3, OIIK-1.5, OIIK-2.1

KoHTposs nostanHoro
BBITIOJTHEHUSI
MHIUBUAYAJIbHBIX
3aJlaHUi U KypCOBOM




paboTel. YCTHBIH ompoc
CTYZCHTOB.

Koutposb nosranHoro
BBITIOJIHCHUS
WHIMBUTYaTbHBIX
3aJlaHUl U KypCOBOM
paboTel. YCTHBIN OIpoc
CTYJIEHTOB.

OHTI/IMI/I?;aI_[I/ISI IpOU3BOJUTCIbHOCTHU

33
BuU3yanuzanuu B AR-npuioxeHusx

[1K-5.3, OIIK-1.5, OIIK-2.1

KonTposnb nosranuoro
BBITIOJTHEHUS
WHIUBUAYAIbHBIX
3aJlaHUi U KypCOBOM
paboThl. YCTHBINA OIIPOC
CTYJICHTOB.

Marepuansl 11 3D-niedatu. Bus

34
kuHeMatuku 3D-npuHTepoB

[1K-5.3, OIIK-1.5, OIIK-2.1

KoHntposb nostanHoro
BBIITOJIHEHUS
MHUBUTyaJIbHBIX
3a/laHUi U KypCOBOM
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

35 |IIpakTudeckue acniekTsl 3D-TieuaTn I1K-5.3, OIIK-1.5, OIIK-2.1

KoHntposb nostanHoro
BBIIIOJIHEHUS
MHUBUTyaJIbHBIX
3a/laHUi U KypCOBOM
paboThl. YCTHBIN OIpoc
CTYJICHTOB.

IToaroroska BIM-monenu k neuaru ga 3D-
npuntepe. [leuats BIM-Moenu

36 [1K-5.3, OIIK-1.5, OIIK-2.1

KOHTpOJ'IB II03TAITHOI'O
BBIINOJIHCHH A
CoBMeCTHOE MCI0Ib30BaHNE TEXHOJIOTHI HHANBHUAYAJIbHBIX

37 VR u AR ¢ 3D-teuatsio IIK-3.3, OTIK-1.5, OTIK-2.1 3aJlaHUN U KypCOBOM
paboThl. Y CTHBIN OIpoc

CTY/ICHTOB.

38 |Wnas xonTakTHas paboTta I1K-5.3, OIIK-1.5, OIIK-2.1

39 [Dx3ameH I1K-5.3, OIIK-1.5, OIIK-2.1

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIM UHbIE MaT€pHalIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HE0OXOIUMBIE 1JIs OLIEHKH 3HAHUI, yMEHHUI 1 HaBBIKOB U (MJIM) OMbITa MPOPECCUOHAIBHOMN AEATEIbHOCTH,
XapaKTEePU3YIOIIMX ATAlbl (POPMUPOBAHUS KOMIIETEHIIUH B MPOLIECCE OCBOEHUS AUCLIUTIIMHBI

Jlnist mpoBepKr COPMHUPOBAHHOCTH HHAMKATOpoB KomreteHmmid OITK-1.5, OITK-2.1, TTK-5.3.
[IpakTnueckue 3a1anus 1)1 MPOBEAECHUS IPOMEKYTOUHON aTTeCTalluy pa3melieHsl o aapecy 1OC
Moodle

https://moodle.spbgasu.ru/ Kadbenps / Uadopmannonnsie Texnonoruu / Texnonoruu 3D-nevaty,
BUPTYaJIbHOU M JIOTIOJIHEHHOHN pealbHOCTH

7.3. CucteMa OlleHUBAaHUS PE3YIbTATOB OOYUYESHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE U3JI0KEHHUE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI U 1aBaTh UM KPUTHYECKYIO OIICHKY, UCIIOJIb3Ysl HAy9IHbIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKUE 3HAHUS JJII BBIOOpA METOMKHU BBITTOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsTEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHIO, TMHTBUCTUYECKH U JTOTHYECKH
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHATUSX, YIaCTHE B TPYIIIOBHIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHON TEPMUHOJIOTHH, CTUIIMCTUYECKOE U JIOTMYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapHueM y4eOHO! AUCHUIIMHBI, YMEHHUE €0 UCI0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS M0 JUCIUTUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCIIOTHEHUS 3a[aHMIA;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BONPOCH! U MPAKTUYECKUE 3a/IaHUsI 111 IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTecTalli 00y4YaroInuXcs

1. BuptyanbHas peanbHocTh. Onpesienienue, crnoco0bl peain3aluy, IpUMEeHEHHeE.

2. lonionHeHHas peanbHOCTh. Onpenenenre, cnocoObl peanu3aliu, IpUMEHEHUE.

3. TpexmepHas neudats. Onpeaenenue, crocoObl peaanu3aluu, IPUMEHEHHE.

4. IIpumepbl NCHIOJIB30BaHUS BUPTYAJILHON U JOTIOJIHEHHOW PEabHOCTH B CTPOUTENBCTBE U
apXUTEKTYpeE.

5. IIpumep HCOab30BaHUS TPEXMEPHOM MEYAaTH B CTPOUTENIBCTBE U APXUTEKTYPE.

6. [IpuMeprl COBMECTHOT'O MCIOIB30BAHMS TEXHOJIOTUN BUPTYAIIbHON PEAIBHOCTH,
JIOTIOJTHEHHOM peanbHOCTH U 3D-meuatn.

7. IlocTpoeHne HHTEPAKTHUBHBIX BU3yanu3aruii BIM-Mozaeneli ¢ ucrnonpb30BaHUEM TEXHOJIOTHI
BUPTYAJIbHOW U JOTIOJTHEHHOM PEaJIbHOCTH.

8. A3pik mporpammupoBanus C#. Mctopusi, 0cOOEHHOCTH, CPABHEHUE C APYTHMH S3BIKAMH
IPOrpaMMHUPOBAHUS.

9. OcHoBwI si3b1ka C#. THITBl JTaHHBIX, ITepeada M0 CCHUIKE U 110 3HaUYeHU0. AprdmMeTnieckne
U JIOTUYECKHUE OTIepalliH, YCIOBHBIE BBIPAKEHHUSI, LIUKIIBI.

10. O6BeKTHO-OpreHTHPOBaHHOE TIporpammupoBanue B C#. Kitaccs! u ctpykTypsl. [lons u
Mmeroel. Momudukarops noctyna. Kimroueoe cioBo new. Garbage Collector (GC).

11. Hacnenosanwue. [IpeobpazoBanue TunoB. BupTyanbHbie MeTOIb. AOCTpaKTHBIC KJIACCHI




uHTEep(DECHI.

12. TIpocTpaHcTBa UMEH, ICEBIOHUMBI U CTaTH4YeCKUi ummopt. Oneparop using.

13. Cgoticta (properties) C#.

14. O6paboTka uckmouenuit. Onepatop try-catch-finally.

15. leneratel. CpaBHeHUE ¢ ykazarensmu Ha GyHknun C++.

16. JIamOma-BeIpakeHUs. 3aMbIKaHUS.

17. CobOniTHs (events) C#.

18. O6001eHHBIC THIIBI (JENEriCS).

19. Kosnexiuu. UaTtepdeiicer IEnumerable u IEnumerator. Oneparop Yyield.

20. LINQ. CrangapTHbIC OIIEpaTOPHI 3aIpoca.

21. Kpocc-mnaropMenHas cpea pa3pabOTKH MHTEPAKTHBHBIX Bu3yanu3amui Unity.
Opraunusanus npoekra B Unity. Cuenbl, 00b€KThI, KOMIIOHCHTHI.

22. Komnonentsr Unity. KOMIIOHEHTEHI, 3a1af01[1E MECTOIOI0KEHUE 00hEKTa, KOMITOHCHTHI
pPEeHIEpUHTA, OCBEUICHHS, KOMIIOHEHTHI-CKPHIITHI.

23. Ilpedaber B Unity.

24. Matepuaier Unity. Shader Graph.

25. Iuka coosituit Unity.

26. ®usnueckuii moamoayias Unity. TBepapie Tena, KOJLIaiaepsl, COYWICHEHNU.

27. Aynuo-nioamoyab Unity. Ayauo-HCTOUHUKH U ayTHO0-CITYIIATEId. Ayan0-MHUKIIEP.

28. ITogmomyis monb3oBareabckoro uarepdeiica Unity. Kommonent Canvas. OcHOBHBIE
3JIEMEHTBHI MOJIb30BATEIILCKOr0 HHTEepdeiica Unity.

29. Coroutines B Unity.

30. IMokaaposas anumarus B Unity. I'eHepanus aHuMaIny, HE3aBUCUMO# OT 4aCTOTHI KaJpOB.

31. Peduexcus noseit kinacca B Unity. [TyGindtbie 1 npuBaTHBIE MOJIS. 3aaHKUE TAPaMETPOB
00BEKTOB B HHCIIEKTOPE OOBEKTOB.

32. BzaumogeiictBue Mexay oobektamu B Unity. Haxoxxaenue o0bekTa 1Mo CChUIKE U 110 HMEHHU.
[ToyueHnue g04epHUX U POAUTENHCKUX 00beKTOB. Co3/1aHNe U YHUUTOXKEHHE 0OBEKTOB.

33. Atpubytsl B Unity.

34. Kpocc-mnardopmennas cbopka mpoekra B Unity.

35. Dkcnopt BIM-monenu u3 Autodesk Revit. Cuaxponusanus usmenennii BIM-monenu ¢
npoektom 3ds Max.

36. Hactpoiika MaTepuaioB U onTuMu3anus mojaenu B 3ds Max.

37. Dkcnopt moaenu u3 3ds Max.

38. Bo3MoskHBIE CITOCOOBI HABUTAIIMH MOJIH30BATENS B BUPTYAIbHON peaibHOCTH.

39. OcobeHHOCTH MOCTPOEHUS MOIB30BATENLCKOTO HHTEPeiica B BUPTYaTbHON PealbHOCTH.

40. OnTuMH3aIHs TPOU3BOAUTEIHLHOCTH BU3yalu3auu B VR-NpuioxKeHusX.

41. Nononuennas peanbrocts B Unity. Vuforia SDK. OcHOBHbBIE KOMITOHEHTBI.

42. OcoGeHHOCTH TTOCTPOEHUS TTOJIL30BATENBCKOTO HHTEPdeiica B JOMOIHEHHON pealbHOCTH

43. OnTuMH3aIus NIPON3BOAUTEILHOCTH BU3yaIn3auy B AR-IPUIOKEHHIX

44. Marepuasl, ucrnonb3yeMblie B 3D-nieuaru.

45. Buapl kunematuku 3D-npuHTEPOB.

46. CoBmecTHOE ucnonb3oBanue TexHonoruit VR u AR ¢ 3D-nieuatsio

7.4.2. IlpakTrueckue 3aJaHusl IS POBEACHUS TPOMEKYTOUHOM aTTeCTaIlli 00YJarOIIUXCs

1. Pa3zpaboTtarh nHTEpaKTUBHYIO BU3yanu3anuio 3D-momenu 31anus (B COOTBETCTBUU C
BapuaHTOM) B cpeae Unity. Peamn3oBaTth BO3MOKHOCTh MEPEKITIOUCHHSI MATEPHAIIOB TSI DJIEMEHTOB
WHTEphEpAa.

2. Pa3zpaboTtarh HHTEpaKTUBHYIO Bu3yanusamnuio 3D-monenu 31anus (B COOTBETCTBUU C
BapuanToM) B cpeae Unity. Peann3oBars 00HOBIICHHE HAPY)KHOTO OCBEIIEHHS B 3aBUCHMOCTH OT BPEMEHHU
CYTOK.

7.4.3. IlpuMepHbIe TEMBI KypCcOBOi paboThI (poekTa) (IpHu HATHYUH)

1. ITocTpoenne nHTEpaKTHBHOM BU3yanu3anuu BIM-monenu Beicokoi cTeneHn
PEaTMCTUIHOCTH.

2. IlocTpoeHne HHTEPAKTUBHOM Buzyanuzanuu BIM-monenu 3manust ¢ UCTIOIb30BaHHEM
TE€XHOJIOTHH BUPTYaJIbHOU PEalbHOCTH.



3. [locTpoenne uHTepakTUBHOM Buzyanu3auuu BIM-monenn 3qanus ¢ ucnosib3oBaHueM
TEXHOJIOTHH JIONOJIHEHHON PEaIbHOCTH.

4. O030p UHTEPAKTUBHBIX COCTABISIFOIINX Buszyanu3zanuu BIM-monenu B BUpTyansHoi
pEaNbHOCTH.

5. O030p UHTEPAKTUBHBIX COCTABISAIONIMX Bu3yan3anuu BIM-Moaenu B 1onoJIHEHHOM
pEaNbHOCTH.

6. Peanuzaius moyib30BaTEIbCKOTO BBOJIa B MHTepakTuBHOM VR-Bu3yanuzanuu BIM-monenu
yepe3 OTCIICKUBAHUE HAMPABIICHUS B3IJIsAA MOJIb30BATEIIS.

7. Peanuzaius moJib30BaTEILCKOTO BBOJIa B MHTepakTuBHOM VR-Buzyanuzamnuu BIM-monenu
yepe3 MoJIb30BaTEIBCKUM BBOJI C KOHTPOJLIEPA.

8. CpaBHeHue 3(h(PeKTUBHOCTHU MOJIL30BATEIHCKOTO BBOJIA YepPe3 KOHTPOJLIEP U Yepe3
OTCJIC)KMBAHKE HAMPABIICHUE B3IJIsI1a B UHTEPAKTUBHBIX VR-Bu3yanuzanusx.

9. [Noaroroka makera BIM-moznenu ¢ ucnonp3zoBanuem texHonoruu 3D-nevary.

7.5. Meronuueckre MaTepuabl, OPEAESISIOIINE IPOLIEAYPHI OLICHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U
(nn) ombiTa TPO(hECCUOHATTBHON JESTSIILHOCTH, XapaKTePU3YIOIINE ITABl (JOPMUPOBAHUS KOMITCTCHITHIA

[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTECTAIIMU U TEKYIIEr0 KOHTPOJISl yCIIEeBAEMOCTH
perJaMeHTUPYyeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OMPEAEIISIONINM HOPSA0K OpraHUu3aluu 1
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEeBAEMOCTH U MIPOMEKYTOUYHOM aTTeCcTalui 00yJaronXCsl.

[Ipouenypa onenuBanust GOpMUPOBAHUS KOMIIETEHIIUI MPU MPOBEACHUN TEKYIIETO KOHTPOJIS
NpuBecHa B 1. 7.2.

TunoBbie KOHTPOJBHBIE 33/JAHUS WIIK UHBIE MAaTEpUaJIbl TEKYILIETO KOHTPOJIS IPUBEACHBI B 1. 7.3.

[IpomexyTouHas aTTecTalus 1o AUCHUIUIMHE TPOBOAUTCA B (hOpME HK3aMeHa.

B sk3ameHanoHHBIH OMIIeT BKIFOYEHO J1BA TEOPETHUECKUX BOIPOCA, COOTBETCTBYIOIIUX
coJiepkaHuio (POPMHUPYEMbIX KOMITETEHIUI. DK3aMeH MPOBOAUTCS B YCTHOUM dopMme. [[j1si MOAroTOBKH MO
9K3aMEHAIIMOHHOMY OuJeTy oTBOAUTCS 60 MUHYT.

7.6. Kputepuu olieHHBaHUs C(HOPMUPOBAHHOCTH KOMIICTCHIIMH IPU TPOBEACHUH IPOMEKYTOYHOM
aTTecTaluu

YDpOBEHb OCBOCHHUS U OIICHKA

Kprtepun Orenka Orenka

OLICHUBAHUA

HO» o»

CHEYHOOBJICTBOPUTECIIb | «YAOBJICTBOPUTCIILH OHeHKa «Xopomo» OI_IeHKa KOTIHUYHO»

«HE 3a4YTCHO» «3a4TCHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHUS MPOTPAMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE coZiep>)KaHUU OTBETa OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 perieHus 3auay.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpyaHeHus npu | OOOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIIACTCS, €CIIM CpeHee apu(PMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yIOBIIETBOPUTEIBHOY/ «3aUTEHOY BBICTABIIACTCS, €CIIU CpeIHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHYECKOE o0ecneyeHue TUCIHUIINHBI (MOTYJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3aHMSI, U3/IaTEIbCTBO, TO/I U3/IaHUs yUeOHOH 1
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHoBHAas INTEPATYPA
1 Censukun B. B., KomnbrotepHoe 3peHne. AHanu3 u 00paboTka https://e.lanbook.com
n3o0paxenuii, Cankr-IlerepOypr: Jlans, 2021 /book/173806
NBanuuBckas .H. r., HepCHeKTI:IBa. Teopus u BUPTyallbHas pealbHOCTb, http://www.iprbooksh
2 |HoBocubupck: HoBocubupckuii rocy1apcTBEHHbINH TEXHUYECKUI
op.ru/44820.html
yHupepcutet, 2010
JdonojHuTeIbHASA JUTEpPaTYpa
1 Vkpauntes 1O. [I., Uadpopmaruzaius obmecra, Cankr-Ilerepoypr: Jlams, https://e.lanbook.com

2022

/book/207002

OOyuaromuecs U3 yuciia uHBATHI0B U U1l ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
JIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PecypcaMu B (hopMax, alaiTHPOBAHHBIX K OTPAaHHYCHUSM UX
3JI0pOBBSI.

8.2. Ilepedenp pecypcoB HHPOPMAITHOHHO-TEIEKOMMYHUKAITMOHHON ceTh «ITHTepHET», HEOOXOAUMBIX JIJIS
OCBOEHUS AUCLUILIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET» DneKTpOHHBIN ajpec pecypca

Microsoft C# Guide

ru/dotnet/csharp/

https://docs.microsoft.com/ru-

Unity User Manual

html

https://docs.unity3d.com/Manual/index.

Autodesk 3ds Max 2020 Documentation

X/2020/ENU/

http://help.autodesk.com/view/3DSMA

Autodesk Revit 2020 — CripaBka

0/RUS/

http://help.autodesk.com/view/RVT/202

8.3. IlepeueHb cOBpeMEHHBIX MTPO(ECCHOHABHBIX 0a3 TaHHBIX ¥ MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DNeKTpOHHBIN ajpec pecypca

DJIEKTPOHHO-OMOIMOTEeYHAsl cucTeMa n3narenbersa 'Jlans"

https://e.lanbook.com/

DIIeKTPOHHO-O0MOIMoTeuHas cucteMa u3aarenbersa "FOPAUT"

https://www.biblio-online.ru/

DIIEKTPOHHO-O0MOIMOTEeUHAas cucTeMa u3garenbera "' IPRsmart"

http://www.iprbookshop.ru/

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

Hayunas snexrponnas 6ubnuorexka eELIBRARY.RU

HayuHas syiekTpoHHas
oubimmoreka eLIBRARY.RU

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUM, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEIILHOTO
mpolecca 1o AUCUUIUIMHE, BKII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOT0
MIPOTrPaMMHOTO 00eCTIeUeHUs

Crnioco6 pacrpocTpaHeHus

HaumenoBanue (JTULIEH3MOHHOE WJTU CBOOOTHO

pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

18.12.2020r

Horosop Ne 7132009689201 ot

UltiMaker Cura

CB0OOJIHO pacpoCTpaHsIeMOe

Blender

CB00OOJIHO pacpoCTpaHsIeMOe

NanoCAD (3D, Mexanmuka, Pactp, CITJIC, Tonomian)

Ceptudukat ¢ 14.09.2022




8.5. MarepuanbHO-TeXHUYECKOE 00eCIIedeHnEe UCITUTUTNHBI
Cenenust 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUN W TOMEIICHUH JII CAMOCTOSITEIbBHOW PaOOTHI

HaumeHnoBanue yaeOHBIX ayJUTOPHUI U
MIOMEILEHUH /Il CAMOCTOSITEIbHOU pabOThI

OcHaieHHOCTh 000PYAOBaHUEM U TEXHUYECKUMU
cpeacTBaMu 00y4YeHuUs

47. IlomenieHus JUIsl CAaMOCTOSATEILHON PaOOTHI

[Tomernenue A1 caMOCTOSATEBLHON pabOThHI
(unTanpHbBIN 321 Oubmmoreku, aya. 217): [IK-23 mir., B
T.9. 1 1rr.- IIK mos i ¢ OB3 (cucteMHbIl OJIOK,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 0OECTIeYeHHEM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

47. KoMInbIOTepHBIN KJ1acc

Pa6ouue mecra ¢ 1K (CTOI KOMITBIOTEPHBIH,
CHCTEMHBIH 0JIOK, MOHUTOD, KJIaBUATYypPa, MBIIIb), CTOJ
pabounii, MOIKIIFOYECHUE K KOMITBIOTEPHOU ceTH
CII6oI'ACY, BeIxop B Internet.

47. YuyeOHbIe ayJJUTOPUU JIJIsl IPOBEICHUS
NPaKTUYCCKHUX 3aHITUH, KyPCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX PadboT),
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON
aTTeCTaluu

VYyeOHast ayuTopus AJis MPOBEACHUS MPAKTUYECKUX
3aHSTHI, KYpCOBOTO MPOCKTHUPOBAHUS (BBITOIHEHUS
KYPCOBBIX padoT), TPYNIOBBIX U MHAUBHUIYaTbHBIX
KOHCYJIbTAIlN, TEKYIEero KOHTPOJIS U
MIPOMEXYTOUYHOM aTTecTalui — KOMIUIEKT
MYJIbTUMEAUIHHOTO 000pyn0BaHus (TIEPCOHATBHBIM
KOMITBIOTEP, MYJIbTUMEUIHBIA TTPOEKTOP, IKPaH,
ayIuo-cucTeMa), 10CKa MapKepHast Oenas smaneBas,
KOMIUIEKT y4eOHOIl MeOenu, MOAKII0OUEeHUE K
koMmnbrotepHoii cetn CITI6I'ACY, Beixoxa B UHTepHeT.

st uaBanuaoB u aun ¢ OB3 o0ecrieunBarOTCs CrieUaibHbIE YCIOBUS JJISI IOJTyYeHUS
00pa3zoBaHus B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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