MUWHWCTEPCTBO HAYKH Y BBICIIIEI'O OBPA30BAHUS POCCUMCKON
®EJIEPALIMHA
(enepansHOE rocy 1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEKIACHHE BBICIIETO
o6pa3oBaHuA
"CAHKT-TIETEPBYPICKUI TOCYJIAPCTBEHHBIA YHUBEPCUTET
ADPOKOCMUYECKOI'O [TPUBOPOCTPOEHHUS"

Kadenpa Ne 44

VTBEPXJIAIO
PykoBoauTeNb 00pa30BaTEIBHOM MPOrpaMMBbl

CTapUIMii PENo/IaBaTeNlb

JIucr cornacoBanus paGo4eit nporpaMMbl JUCHHILTHHBL

[Tporpammy cocraBmi (a)
,.,/ﬂ g A S
JIOIL., K.T.H., JIOIL «17» ¢pespans 2025 r A.B. Hukutun
(; b, y4. % ) (noanucs, nara) (uHuumanst, pamunus)

[Tporpamma oxo6pena Ha 3acenanuu Kadenpsl Ne 44
«17» pespans 2025 r, mpotokon Ne 6-24/25

3apexyronmii kadenpoii Ne 44

JLT.H.,Ipod. M.B. Ceprees

(AO/DKHOCT, Y4. CTCICHB, 3BAHKE)

JI.B. KypTsaHuk

MHMLMATH, GamuTHs)
S
—4

(uHULMabL, haMuTHs)

(yu. creneHb, 3BaHue)

Ne4 o Merommueckoit pabore
«17» ¢espans 2025 ¢ A.A. doMenkoBa

(noammucs)
2~ «1T» pespans 2025 ¢

PABOYAS [TPOI'PAMMA JIMCLIMIUTMHBI

«Pa3paboTka BUPTYATbHOMH H IONOTHEHHO! PEATIbHOCTH Y
(HauMeHOBAHHE AHCIMILTHHBI)

Ko HanpaBiaeHus 0AroToBKH/ 09.03.01

CIICIHAIBHOCTH

HaumenoBaHue HarpaBJIeHUs
MOAITOTOBKH/ CIIEIUAIBHOCTH

UudopmaTrka U BEIMHCIHTEIbHAA TEXHHKA

HaumenoBaHue
KOMIBIOTEPHBIC TEXHOJIOIUM, CHCTEMBI H CETH
HAIPaBJICHHOCTH
®opma o6yueHus 0YHO-3209HAA
"o npuema 2025

Cauxkr-IlerepOypr — 2025

(nonnuce, nara) (vHuumManst, pamunns)




AHHOTaUA

Hucuunnuna «Pa3paboTka BUPTYyalbHOM M JOMOJHEHHOM pealbHOCTH» BXOJIUT B
o0pa30oBaTeNbHYI0 MPOrpaMMy BbICIIEro oOpa3oBaHUs — Mporpammy OakajaBpuaTa IO
HampasieHuio nonarotoBku/ crenupanbHocTH 09.03.01 «MHpOpMaTika M BBIYMCIUTENbHAS
TEXHHMKa» HAIPaBICHHOCTH «KOMIBIOTEpHBIE TEXHOJIOTMH, CHCTEMBI M ceTw». JlucuuiuimHa
peanuzyetcs kaheapoit «Ned4y,

JlucuuiuinHa HaueneHa Ha (OpMHUPOBAaHUE Y BBITYCKHHMKA CIEAYHOIIUX KOMIIETEHLMIL:
ITK-6 «Pa3paboTka BUPTyalbHON U JONOJHEHHON PEATbHOCTH»

CopepxaHue IUCLUUIUIMHBI OXBAaTbIBA€T KPYI BOIIPOCOB, CBS3AHHBIX C W3YyYECHUEM
TEOPETUYECKMX OCHOB M COBPEMEHHBIX allllapaTHO-IPOrPAaMMHBIX CpPEICTB pa3paboTKu
BUPTYaJIbHOU U JONIOJHEHHON PEAIBHOCTH.

[IpenogaBanue AMCLUMIUIMHBI IPEAYCMATpUBAET cieayroue (OopMbl OpraHU3alUU
y4eOHOTo0 mpoliecca: JIEKLUH, JabopaTopHble paboThl, CAMOCTOSITENbHAsE paboTa 00y4aroLIerocs.
[TporpaMMoil AMCUMILIMHBI PEAYCMOTPEHBI CIEAYIOIINE BHUJIbI KOHTPOJI: TEKYLIUNA KOHTPOJb
yCIIEBa€MOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe SK3aMeHa.

OO0mast TpyZAOEMKOCTh OCBOEHHUS JUCLUIUIMHBI COCTaBISIET 3 3a4yeTHY enuHuiy, 108
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTUIMHE «PYCCKUI».



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
Henpro mpenogaBaHusi AUCHUIUIMHBI SIBJISAETCS IMOJy4Ye€HHUE OOYYarOUIMMHUCS HEOOXOIUMBIX
3HAHUW, YMEHUI U HABBIKOB B 00JIACTH pa3pabOTKH CIIOKHBIX MOJIB30BaTEIbCKUX MHTEp(hencoB
Tuna UUQPOBBIE PEATBbHOCTH, BKJIIOYAs BHUPTYaTbHYI) U JOIMOJHEHHYI pPEaTbHOCTH,
JOTIOJTHEHHYIO BUPTYQJIbHOCTh, BHUPTYyajbHble MHUpPBI M METaBCEICHHYIO, MYJIbTUMOAAIbHBIN
uHTEepdeiic 1 penieHns npoQecCHoHANbHBIX 33/1a4.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opmMupyemMord  ydaCTHUKaAMH
00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (J1ajee —
OI1 BO).

1.3. TIlepedeHb MIaHUPYEMBIX PE3yIHTATOB OOYUCHHUS 110 AUCIHUILIUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabuuue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Konu
Kareropus (rpynna) Kon u HauMeHOBaHME UHIMKATOPA JOCTUKEHUS
HanMEHOBaHUE

KOMIICTCHIIUN KOMIICTCHIIHN
KOMIICTCHIIUHN

I1K-6.3.1 3HaTh OCHOBHBIE MOHATHUSA B 00JaCTH
BUPTYAJILHOM U JIONIOJIHEHHOW PEaIbHOCTH;
OCHOBHBIE CEHCOMOTOPHBIE U IICUXOJIOTHUECKHE
XapaKTEPUCTUKH YEJIOBEKA, BKIIIOYaEMbIE B
CUCTEMBI BUPTYAJIbHOM U TOTIOJHEHHON
PeaTbHOCTH; BUJIBI U KJIACCH(DHUKAIINN CHCTEM
BUPTYaJIbHOU U JONOJHEHHOW PEAIbHOCTH; ITaIlbl
CO3J]aHUs U CPECTBA POECKTUPOBAHHUS U
IIPOrpaMMHUPOBAHUSI CUCTEM BUPTYaJIbHON U
JIOTIOJTHEHHOM PEaIbHOCTH; COBPEMEHHBIE
IIPOrpaMMHBIE U allllapaTHBIE CPEICTBA
peanu3anuy CUCTEM BUPTYAIbHOU U TOTIOJTHEHHON
pEaJIbHOCTH; OCHOBHBIE CTaHIaPTHI,
HCIOJIb3yEMbIE ITPH pa3paboTKe CUCTEM

I1K-6 Pa3zpabotka BUPTYaJIIbHOW U JOTIOJHEHHO! PEAIBHOCTH;
[TpodeccrnonanbHble | BUPTYalIbHOHN U 00JIaCTH ¥ IPUMEPHI NCIIOIB30BAHUS BUPTYaIbHON
KOMIIETCHIINU JTOTIOJITHEHHOM Y JIOTIOJTHEHHOM pealbHOCTH

peanbHOCTH IIK-6.Y.1 ymets cocraBiaTh T3 Ha npuioxeHUs
Ha 0a3e cucTeM BUPTYaIbHON U TOIIOJTHEHHON
peanbHOCTH; pa3padaTbiBaTh apXUTEKTYPY
MIPUJIOKEHUS Ha 06a3e cucTeM BUPTYaIbHOU U
JIOTIOJTHEHHOM peabHOCTH; BEIOUPATh TEXHOJIOTHU
Y UHCTPYMEHTHI peanu3aliy NpuiIokKeHui Ha O6ase
CHCTEM BUPTYaJbHOW U JONOJIHEHHOU
peanbHOCTH; pEaInu30BbIBATH TAIIbI
MIPOEKTUPOBAHUS PUIIOKEHUH Ha 6a3e cucTeM
BUPTYAJIbHOU U IONIOJHEHHOW PEealbHOCTH;
pa3pabarbIBaTh aITOPUTMBI U KOMIIBIOTEPHBIE
MIPOrpaMMbl PUIIOKEHHUH Ha 6a3e cucteM
BUPTYaJIbHOW U AONOJHEHHOW PEAIbHOCTH;
COCTABJISITh TEXHUUYECKYIO JIOKYMEHTAIIMIO Ha
pa3paboTKy, UCIIBITAHUS U MCIIOJIb30BaHHE




MPUJIOKEHUH Ha 0a3e CHUCTEM BUPTYaIbHOU U
JIOTIOJTHEHHOM peallbHOCTH; IPUMEHATh CTaHAaPThI
IIPU CO3/IaHUM MTPUIIOKEHUH Ha 0a3e cucTteM
BUPTYQJIbHOU U JTOTIOJJHEHHON PEAIBHOCTH
[IK-6.B.1 BnageTs HaBBIKaMH pa3pabOTKH
MPUIIOKEHUN Ha 0a3e CUCTEM BUPTYaJIbHOU U
JOTIOJIHEHHOM pealbHOCTH C UCIIOJIbB30BAHNEM
COBPEMEHHBIX allapaTHbIX U IPOrPAMMHBIX
CPEICTB; HaBbIKAMH COCTABJICHUS TEXHUYECKON
JTOKYMEHTAIMH Ha pa3pabOTKy, UCIIBITAaHUS U
HCIOJIb30BAaHUE NPUIIOKEHUH Ha 0a3e cucreM
BUPTYQJIbHOU U JIOTIOJHEHHOHN PEAIbHOCTH;
HAaBBIKaMU MCIIOJIb30BaHUS OCHOBHBIX CTaHJApTOB
IIPU CO3/IaHUM MTPHIIOKEHHI Ha 0a3e cucTeM
BUPTYaJIbHOU U JONOJHEHHOW PEAIbHOCTH.

2. Mecro aucuuminssl B cTpykType Ol

Jucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
[P U3YYCHHUH CIEYIOMINX AUCIUTLINH:
—  « «OCHOBBI TPOTPAMMHUPOBAHUS,
— «KowmmbroTepHas rpadukay.

3HaHus, TOJYYCHHbIE TPH HM3YyYEHUHM Marepuana JIaHHOW AUCIUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEHHE, TaK W MOTYT HCIIOJIb30BAaThCA IPU MOJATOTOBKE BBIMTYCKHOMN
KBaJIM(DUKALIMOHHOM paboThI

3. O0beM U TPYyIO0EMKOCTb TUCIMILIAHBI
JlanHbie 00 00IeM O0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/ACIBHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCIHUTUINHE (M pacIpeie]ICHIE 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabnure 2.

Tabnauna 2 — O6beM U TPYAOEMKOCTh AUCIUIIITNHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
NelO

1 2 3
Oobwan mpyooemKocmsp OUCYUNTUHBL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux wacoe npakxmuyecKkoil no020moeKu 9 9
AyoumopHnuie 3anamus, BCEro vac. 18 18
B TOM YHCIIE:

nexiuu (JI), (dac) 9 9

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

naboparopusie pabots (JIP), (dac) 9 9

KypcoBoii npoekT (padota) (KII, KP), (gac)

HK3aMeH, (4Jac) 36 36
CamocmosamenvHnas paboma, Bcero (Jac) 54 54
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)




4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCHUIUIAHBI 110 pa3fiesiaM U BUJAM 3aHATHIA.
Pazpenbl, TeMbl TUCHUIIUHBI U UX TPYJOEMKOCTh ITPUBEIEHBI B TabmuIe 3.

Ta6ymmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TEMBI AUCIUITITMHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (gac)
Cemectp 8
Pazpen 1. 9CHOBI>I YeJIOBEKO-MAIIMHHOTO 3 18
B3aUMOJICHCTBHSI

Paznen 2 IorpyxeHne ¥ HHTEPAKTUBHOCTh 3 18
Pasnen 3 BupryanbHas ¥ JONOJTHEHHAS PEalbHOCTh 3 9 18
HUroro B cemectpe: 9 9 54
Uroro 9 0 9 0 54

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBIMOJHEHUU
OoOy4JarolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO EeCCUOHAIBHON e TEIHHOCTHIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSITHIM.
ConeprkaHue pa3/ieioB ¥ TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B TAOIHIIC 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

No

pasiena Ha3sanne u COACPIKAHUC PAa3ACIIOB U TCM JICKIHMOHHBIX 3aHATUH

Tema 1.1 OcHOBBI YEI0BEKO-MAITMHHOTO B3aUMOICHCTBHS

1.1.1 OcHOBHEBIE ITIOHATHS B 00aCTH YE€I0BEKO-MAIIMHHOTO B3aUMOIEHCTBH
1 1.1.2 OcHOBHBIE TOHATHSI.

1.1.3 [losranHas Mozaenb 006pabOTKH HHPOPMAIIH YETOBEKOM, OCHOBHBIE
HCIIOJIb3YEMbIE CEHCOMOTOPHBIE U KOTHUTHUBHBIE XapAaKTEPUCTHUKH YEJIOBEKA

Tewma 1.2 Tlorpyxxenue, npucyTcTBUE, KHUOEPOOIE3HD
1.2.1 Ilorpyxenue

2 1.2.2 TloHsATHe BOBIEUEHHOCTU
1.2.3 IlpucyrctBue
Tema 1.3 UHTEpakTUBHOCTH
1.3.1 IloHATHE UHTEPAKTUBHOCTH
1.3.2 3agauu 3D-mManunynsuui
3 1.3.3 Knaccugukanus TeXHUK MaHUITYJISALUN

1.3.3 HaBurauus — onpeneiaeHust, TpyAHOCTH

1.3.3 Hawuranus — 3agauu 3D nepemenieHus u Ux KiaccuGuKaius
1.3.3 HaBuranms — nouck mytu

1.3.4 Vnpasnenue cuctemoit 3D monb30BaTesIbcKOro nHTepeiica

Tewma 1.4 BupryanbHas pealbHOCTb

1.4.1 Omnpenenenns BUPTyalnbHON PEATLHOCTH, IPUMEPBI

4 1.4.2 KoHuenryaibHble MOJEIN BUPTYaIbHON pEaTbHOCTH

1.4.3 OO0oOmieHHas apXUTEKTypa CUCTEM BUPTYaJIbHON PealbHOCTH
1.4.4 OcHoBHBIE KJTacCU(UKALIUU CUCTEM BUPTYaJIbHOM PEaIbHOCTH

Tema 1.5 JlonosHEHHas peaabHOCTD U AOMOJIHEHHAs BUPTYAJIbHOCTh
1.5.1 Omnpenenenus AONOTHEHHOW pPEaTbHOCTH, IPUMEPHI

5 1.5.2  OcHOBHbIE CBOMCTBA, TEXHOJIOTUU PEATU3aLUU U paCIIO3HABaHUS
1.5.3 BwusyaibHas TONMOJTHEHHAS PEATbHOCTb.

1.5.4 IlpumMep apXUTEKTYpbl CUCTEMBI TOIOJHEHHON PeaIbHOCTU




1.5.6 JlonosiHeHHAas: BUPTYAJTIbHOCTh U €€ CBOKMCTBA, TPUMEPHI

6 1.6.1 BupryanbHble MUPBI
1.6.2 MeraBceneHHas

Tema 1.6 BupTtyanbHble MUPBI U METaBCEIECHHAS

9 Tewma 1.7 Dramnbl pazpaboTKH U MPUMEPHI HCTIOIB30BaHUS ITU(POBBIX PEATHHOCTEH

1.9.1

[IpoekTHbIE U TEXHUYECKUE MPOIECCHI CO3/TaHUS
1.9.2 O6nactu 1 eI TPUMEHEHUS, TPUMEPHI

JIEKIIMOHHBIX 3aHATHS MPOBOASATCS B UHTEPAKTUBHOMN (hopMme (yrpaBiisiemas TUCKyCCus,

JIEMOHCTPAIIMS CJIAI0OB WIN YIECOHBIX (DUITEMOB.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHUS

TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B Ta0HIIE 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 Hux No
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TpPYIOEMKOCTh, |MPaKTHYECKOH |pasiena
/1 3aHSATUN 3aHSTUU (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIMHBI
VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tewmbl 1abopaTOPHBIX 3aHATUH U UX TPYIOSCMKOCTh MPUBEIACHBI B TAOIHIIC 0.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux
. | Nepazgena
No TpynoemMKOCTb, | MPaKTUYECKOM
i HaumenoBanue nabopaTtopHbix paboT (uac) TOATOTOBKI, JACIIATT
JIHBI
(dac)
Cemectp 8
1 | Ycranoska Second Life (uau VR Chat 3 3
unu Spatial uiau Roblox i np.),
M3y4YEHHUE OCHOBHBIX JIEUCTBUN U
JIOTIOJTHUTEILHBIX BO3MOKHOCTEN
2 | O3HakomiieHue ¢ pecypcamu Second 3 3
Life (VR Chat)
3 | Second Life (VR Chat) rpynmnoBoit 3 3
peXUM pabOThI
Bcero 3 3

4.5. KypcoBoe npoeKkTupoBaHue/ BHITOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIaHOM HE TPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs

Buapl camocTosiTenbHON pabOThI B €€ TPYIO0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbel camocToaTenbHON pabOThI U €€ TPYA0EMKOCTh

Bun camocrositensHOM paboTh

Bcero,
qac

Cewmecrtp 8,

gac




1 2 3

N3ydeHnne TeopeTHUecKoro MaTepuaia 30 30
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyliemy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomaminee 3ananue (/13)
Kontposnbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MpOMEXKyTOYHON 14 14
arrectaruu (I1A)

Bcero: 54 14

5. HepequL y‘le6HO—MeTO,Z[I/I‘leCKOFO obecrieyeHus

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00y4arOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)
Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSTENIbHON paboThl OOYYaroIIMUXCSl YKa3aHbl B

.. 6-11.

6. IlepeueHb neyaTHBIX U AIEKTPOHHBIX YUEOHBIX N3JaHUI

HepequL MCYAaTHBIX U 3JICKTPOHHBIX y‘le6HHX I/IBI[aHI/Iﬁ IIPUBCJCH B Ta6J'II/II_[C 8.

Tabnuna 8— [lepedeHb MeYaTHHIX U JIEKTPOHHBIX YUeOHBIX U3JaHHMA

Mugp/ URL KonuuecTtBo
azpec bubnuorpagpuyeckas ccpuika 9K3EMIUISIPOB
B OMOIMOTEKE
004 BuptyanbHas u JONOJHEHHAs pealbHOCTh: y4el. mocodue / 5
B 52 . A. bynrakos, E. E. Maiin, A. B. Hukutun, H. H. Pemernuxona, U.
A. CutHuKOB; oA pen. npod., 1-pa TexH. Hayk M .b. Cepreesa. —
CIIG.: I'VAIL, 2022. - 210 c.
MeraBcenenHnas. Pa3paboTka u ucnosnb3oBanue Ha npumepe I'VAIL: 5
yue6. mocodue / A. B. Hukutun u ap. — CI16.: T'YAII, 2024. — 136 ¢
Mertagcenennas ['YAIL Ilpaktudeckue 3aHATHS: yueO.-METO. 5
nocoobue /A. B. Hukutun u ap. — CI16.: 'YAII, 2024. — 136 c.
52 MertaBceneHHas: OCHOBHbBIE TTOHATHS U peanu3alus: yuel. mocooue / 5
H 62 A. B. Hukutun, H. H. Pemernukosa, M. A. Cutaukos. — CII6.:
I'VAIL 2022. - 110 c.
[MudpoBsie peabHOCTU: OIB30BATENBCKUIA OMBIT: yued. mocodue /
A. B. Huxkutun, H. H. Pemrernuxosa. — CII6.: I'YAII 2023. — 102 c.
004.9 KynbTypHOe Hacieaue B peajbHO-BUPTYaIbHOM KOHTHHYYME: yueO. 15
K 90 nocobue / mox pen. kaua. TexH. Hayk A. B. Hukutuna. — CII6.:
I'VAIL 2017.-91 c.
004 Tpenaxxeppl TPEHUPOBKH U OLIEHKH HaBBIKOB IIEPCOHAJIA HA OCHOBE 5
T 66 U POBBIX peanbHOCTeH: YueOHO-MeToanyeckoe nocooue/
A.B.Huxkutun, H.H.Pemernukora, A.B.Apact, U.A.CUTHUKOB,
C.B.®unskosckuii— CII0.: I'VAII, 2021. - 127 c.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn « IHTepHeT»




[epeuenn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHEI
npuBezieH B Tabnuie 9.

Tabmuna 9 — IlepeueHb OSJIEKTPOHHBIX O0pa3OBaTENbHBIX PECYpCcOB HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HanmeHnoBanue
https://habr.com/ru/hub/arvrdev/ Pa3pa60TKa nox AR u VR
https://hal.inria.fr/hal-00789413 Jacek Jankowski, Martin Hachet. A Survey of Interaction

Techniques for Interactive 3D Environments.

https://www.researchgate.net/publication/326760602 3D | 3D uyserinterfaces for virtual reality and games: 3D selection, manipulation,
_user_interfaces for virtual reality and games 3D _sel and spatial navigation
ection_manipulation_and_spatial navigation

8. Ilepeuenb HH(OPMAITIOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp mporpaMMHOTO OOECIIEYECHHUS, HCIIOJIB3YEMOro TPH OCYIIECTBICHUU
00pa30BaTENILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp uCMoNB3yeMOro NPOrpaMMHOTO OOecIieueHHs TpeicTaBieH B Tadmuie 10.

Tabmuna 10— [lepeueHs nporpaMMHOT0 00€CIICUCHIS

Ne ni/m HanmenoBaHue
1 Blender 4.1 v HOBeEE
2 Unity 2021.3 LTS unu HOoBee
3 Steam (SteamVR)

8.2. Ilepeuenp MH(POPMAIOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTeILHOTO MpoIiecca Mo AUCIHUITTHHE

[lepeyeHbp WCMONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabmuie 11.

Tabmuna 11— Ilepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MaTepuHabHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOM ISl  OCYIIECTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILUINHE, TpeCcTaBleH B Tabmumel2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)
JleknmonHas ayauropus 32-04
2 | Cnenunanu3upoBaHHas jaboparopusi «BeraucnurensHas 52-09, 51-07
nabopaTopHsi»

10. OueHouHsble cpeACTBa AJIs MPOBEACHUS TPOMEXKYTOUHON aTTECTAlUU
10.1. CocTaB OLIECHOYHBIX CPEACTBIJISI TPOBEACHUS TPOMEKYTOUHOW AaTTECTALUH
oOyJaronuxcs Mo AUCHUIUINHE IPUBEACH B Tadbnuie 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS IPOMEKYTOYHOM aTTeCTAIINHI
Bug npoMexxyTouHOM aTTecTaiuu ITepedeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;



https://habr.com/ru/hub/arvrdev/
https://hal.inria.fr/hal-00789413
https://www.researchgate.net/publication/326760602_3D_user_interfaces_for_virtual_reality_and_games_3D_selection_manipulation_and_spatial_navigation
https://www.researchgate.net/publication/326760602_3D_user_interfaces_for_virtual_reality_and_games_3D_selection_manipulation_and_spatial_navigation
https://www.researchgate.net/publication/326760602_3D_user_interfaces_for_virtual_reality_and_games_3D_selection_manipulation_and_spatial_navigation

DK3aMeHAaIMOHHbIE OUJIETHI;
3amaumu;
TecTol.

10.2. B kadecTBe KpHTEpHUEB OIEHKH YpOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHMS)
KOMIIETCHIIMA OO0yJYaIONUMUCS MPUMEHSIETCS S-Oa/ThbHas IMIKaia OIEHKA CcPOpMHUpPOBAHHOCTU
KOMITIETCHIINM, KOTOpas npuBeacHa B Tabmuie 14.

B teuenue cemectpa MokeT ucnonb3oBaThes 100-0ampHas mKaga MOAYIbHO-PEUTUHTOBOM
CUCTEMbl YHMBEpPCUTETA, MPaBHUJia MCIOJIb30BaHUS KOTOPOH, YCTAHOBIEHBI COOTBETCTBYIOIIUM
JIOKaJIbHBIM HOpMaTUBHBIM akToMm 'Y AIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OreHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuIpHas IIKaJIa PaKTep (bopnvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHMS,

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO»
«3aYTCHO»

— oOyyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHHUU
HaIlpaBJICHUS,

— cnabo apryMEHTHUPYET HayIHbIE MTOJIO0KEHNUS,

— 3arpynHsieTcs: B GOpMYJIUPOBAHUHU BBIBOJOB U 0000IICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMWOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH po0JIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBele KOHTPOJIBHBIE 3a/1aHUSI WJIA NHBIE MAaTEPHAIIBI.
Bonpocs! (3agaun) asns 3K3aMeHa mpeicTaBieHbl B Taduie 15.

Tabmuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMeHa
1/ WHIUKATOpa




1 Konnenmus peabHO-BUPTYaIbHOTO KOHTUHYYMa, b poBsie peabHOCcTH. | [1K-6.3.1
2 ITosTanHas Moaens 00pabOTKK HHPOPMALIUHU YEIOBEKOM. I1K-6.3.1
3 Omrymenus — o01iee MoHATHE, CBOMCTBA, KJacCHU(pUKAITH. I1K-6.3.1
4 Bocnpusitue — o01ee noHsTre, 0COOCHHOCTH, TTapaMeTPhl [1K-6.3.1
BOCIPHUHHUMAEMbIX 00BEKTOB, BOCIIPHUAITHE MPOCTPAHCTBA U BPEMEHH.
5 [Torpyxenue — onpeneneHue, (akTopsl BEI30BA, CTENECHbD, (DOPMBI. [1K-6.3.1
6 [IpucyrctBue — onpenesneHne, KOHUECNIUU, OTIIMYKUE OT MOTPY>KEHUSI. I1K-6.3.1
7 Kubep06oiie3Hb - CHMITOMBI, IPUYUHBI, (DAKTOPBI, TYTH MPEOOJICHHUS. I1K-6.3.1
8 NHTEepakTUBHOCTD — OIPENEICHUE, XapAKTEPUCTUKH, TUIIOBBIE 33a/1a41 [IK-6.Y.1
TEXHUKU MaHUITYJISIIMY, HABUTAIIMSL.
9 [ToHsTHS «BUPTYaIbHASI PEATBHOCTH. [1K-6.3.1
10 KonnenryaabHble MOJIEIN CUCTEM BUPTYaIbHON PEATbHOCTH. I1K-6.3.1
11 CTpyKTypa cUCTEMBI BUPTYaJIbHOU PEAIbHOCTH. [1K-6.3.1
12 Kinaccudukanms cuctem BUPTYaIbHON peaJbHOCTH. I1K-6.3.1
13 Onpenenenus AOMOJHEHHOW peaIbHOCTH, OCHOBHBIE CBOMCTBA, T11K-6.3.1
TEXHOJIOTUH pean3alliy U Paclio3HaBaHUs JJONIOJIHEHHOW pealbHOCTH.
14 Busyanbnas nononHeHHas peaibHOCTh — CBOMCTBA, apxuTekrypa cucremsl. | [1K-6.3.1
15 JlorosiHeHHas: BUPTYaJIbHOCTh U €€ CBOICTBA. [1K-6.3.1
16 BupryanbHble MUpBI 1 METaBCEIEHHAs I1K-6.3.1
17 Oranel 1 HOpMaTUBHAs 0a3a pa3pabOTKU MPUIIOKEHUN Ha OCHOBE [IK-6.3.1
U(POBBIX PEATHHOCTEH.
18 OO6sacTi npUMeHEeHUs - KylbTypa (My3eH, TeaTpbl, KuHemarorpadg), [IK-6.3.1
MIPOMBIIIJICHHOCTh, MEJIMIIMHA, 00pa3oBaHue, KyIbTypHOE HACIEIUE U
TEMaTUYECKHE NMapKU, TPEHAX, ICUXOJIOTHUS U ICUXOTEparHsl.
19 CoctaB TpeboBaHuil K pa3pabOTKe MPUIOKEHUI Ha OCHOBE IIU(POBBIX [IK-6.VY.1
peaIbHOCTEM.
20 | YenoBeKO-OPHEHTUPOBAHHOE MPOCKTUPOBAHIE CUCTEM ITH(PPOBBIX [IK-6.Y.1
peaIbHOCTEMN.
21 [IpoekTHbIE ¥ TEXHUYECKHE IPOLECCHI CO3/IaHUs CUCTEM LIU(PPOBBIX [IK-6.Y.1
pearbHOCTEMN.
22 TpexypoBHeBast MOJIeNIb Pa3paOOTKU MPUIIOKEHUN Ha OCHOBE IU(POBBIX [IK-6.Y.1
peanbHOCTEN
23 [Ipumep dhopmupoBanus TpeOOBaHUH K pa3pabOTKe MPUIOKEHUN Ha [1IK-6.B.1
OCHOBE LIU(POBBIX peaIbHOCTEH ¢ UCTIOIB30BAHUEM CEHCOMOTOPHBIX U
KOTHUTHUBHBIX XapaKTEPUCTHK MOJIb30BATEISI
24 O06o0011eHHas TOCIeJ0BATENbHOCTD Pa3pabOTKHU NMPHIIOKEHUI HAa OCHOBE [1IK-6.B.1
1M (POBBIX peabHOCTEN
Bonpocs (3agaun) ans 3aueta / nud . 3auera npeacrapieHsl B Tadbaune 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adera
Ne i/t [Tepedyens BompocoB (3amav) myist 3adeta / nudd. 3auera Kon
UHIMKaTopa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

Ilepeyenp TeMm [Uis KypCOBOTO TPOEKTUPOBAHUS/BBINOJHEHUS KypCOBOH pabOThI

npeJcTaBieHbl B Tadnuie 17.

Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJIHEHUSI KYPCOBOM pabOThI

Ne ni/m .
KypCOBO# pabOThI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bompocsl  [u1si  IpOBEIEHHS MPOMEXKYTOYHOM arTecTalvud B BHJIE TECTUPOBAHUS
MpeICTaBICHBI B TaOsmie 18.

Ta6mumma 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

HHCWlpyKlﬂ/l}l.' Hpoqumaﬁme meKkcm u ycmaHnosume coomeemcmeue.

3anaun 3D B3auMOAEHCTBUS XapaKTepUCTUKU

A Manunynsnuu 1 IlepemMenieHne U NOUCK NyTH

b Hasuramus 2 VI3MeHeHHne COCTOSHUS
CUCTEMBI WJIA peXUMa
B3aMMOECHCTBHUSI

B Cenexkuus 3 OnpeneneHue MoNoKEHUS U
OPUEHTAIINH 00HEKTA

I' Vpasnenne cucremon 4 OnpeneneHue OJJHOTO WIN
HECKOJIbKUX 00BEKTOB U3 Habopa

K kaxxmoii mo3uiuu, TaHHOH B JIEBOM CTOJIOIIE, O10epuTe
COOTBETCTBYIOIYIO TIO3UIIUIO B IIPaBOM CTOJIOLE

3anumuTe BeIOpaHHbIE HU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMu:

A b B I

y Koz
Ne n/mt [IpuMepHBIii epeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 3aaHre KOMOMHUPOBAHHOTO THITA C BEIOOPOM 0JIHOTO BepHOro oTBera | [1K-6
U3 YETBIPEX MPEII0OKEHHBIX
Uncmpyxyus: Ilpowumatime mexcm u 8vibepume 00UH NPABUTLHBLLL
omeem.
K xakoMy ypOBHIO NIOTPYKCHUS U B3aHMOJICHCTBHS TI0JIb30BATEIIS B
TPEXypPOBHEBON MOJIEIIN CUCTEMbI BUPTYaJIbHOW PealbHOCTH OTHOCHUTCS
noHsTre « IMOopTUpoBaHHasK TOBEICHUECKAsT CXeMay?
1. ceHCOMOTOpHBIH
2. (yHKUMOHANBHBIH
3. KOTHUTHUBHBINA
2 3amanre KOMOMHUPOBAHHOTO THTIA C BEIOOPOM HECKONBKUX BapuanToB | [IK-6
OTBETa U3 MPEAT0KEHHBIX
Hucmpyryus: [Ipouumatime mexcm, vloepume npasuibHvle 6apUaHmMbl
omeema
Kakue cBolicTBa HMEIOT CHCTEMBI JOIIOJHEHHON peaabHOCTH?
1. KOMOMHMpYIOT peaibHble U BUPTyaJIbHbIE OOBEKTHI B pealbHON
cpene
2. KOMOMHHPYIOT peajbHble U BUPTyaJlbHbIE OOBEKTHI B
BUPTYaJIbHOM cpelie
3. paboTarOT B UHTEPAKTUBHOM pEXHME B peajibHOM BpeMeHHU B 3D
4. peanuCcTUYHO COBMELIAIOT peasibHble U BUPTYaJIbHbIE 00BEKTHI
ApYT € Apyrom
3 3aianue 3aKphITOTO THITA HA YCTAaHOBJICHUE COOTBETCTBHS TIK-6




4 3aJaHue 3aKpbITOrO TUMA HA YCTAHOBJIEHHUE MOCIIEI0BATEIbHOCTH I1IK-6
Nnempyrkyus: Ipouumaiime mexcm u ycmanogume
Nnociedo8amenbHOCb.

Kakoii nopsiiok AeiiCTBHI1 4€JI0BEKO-OPHUEHTUPOBAHHOTO
MIPOCKTUPOBAHUSI UHTEPAKTUBHBIX CUCTEM

A Ormpepenenne TpeOOBaHUH TOJIB30BATENICH

b Onpenenenue ycnoBuii NCMONIb30BAHUS

B [TnanupoBanue npoiecca NnpoeKTUPOBAHUS

I Onenka npoexra

J1 PazpaboTka mpOeKTHBIX PEIICHUA

3anummurTe COOTBCTCTBYIOIIYIO ITOCJICIOBATCIIBHOCTD 6YKB
CJICBA HAIIPaBO

5 3amaHue OTKPBHITOTO THIA C Pa3BEPHYTHIM OTBETOM [1K-6
Hnuempyxyusa: Ilpouumatime mexkcm u 3anuwiume pa3eepHymulii
000CHOBAHHbBIU OMEem

Kakomy ypoBHIO TpeXypOBHEBOW MOJIEJIN BUPTYaJIbHON pealbHOCTH
OTHOCSITCSI IOBEJICHUYECKHE NHTEpPEChI?

Kitoun npaBuiIbHBIX OTBETOB Ha TecThl paszMeuleHsl B [lpunoxenun 1 x PIIJ] u
HaxosaTcs y cnenuanuctoB mo YMP kadenpst 44, 3amectutens 3aBeayromiero kapeapoil u
PYKOBOJIUTEIISI 00pa30BaTEIIBHOMN MPOTPAMMBL.

CucreMa OLICHMBAHUS TECTOBBIX 3aJaHUH [T0Ka3aHa B Tadimue 18.1.

Tabauna 18.1 — CucreMa OLIEHMBAHHS TECTOBBIX 3aIaHUI

Ne VYka3zaHus MO OLIEHUBAHUIO Pesynbrar onieHuBaHUS
(6ambl, MOJIyYEHHBIE 32 BBIMOJTHEHHUE \
XapaKTepUCTHKA MPAaBUIHLHOCTH OTBETA)
1 3amaHue 3aKpBITOTO THIIA HA [TonHOE coBMaZieHNE ¢ BEPHBIM OTBETOM

YCTaHOBJICHHE COOTBETCTBUS
CUMTAETCS] BEPHBIM, €CITU
YCTaHOBJICHBI BCE COOTBETCTBHS
(To3uIUU U3 OAHOTO CTONOIA
BEPHO COTMOCTABJICHHI C MTO3ULIUSIMU
JPYroro cTojoua)

onieHuBaercs 1 0aniom, HEBEpHBIN OTBET
i ero orcyrcrue — 0 6amioB (160
YKa3bIBAETCS «BEPHOY \ «HEBEPHOY)

2 3ajanue 3aKphITOrO THIA HA [TonHOE COBMaeHNE C BEPHBIM OTBETOM
YCTaHOBJICHHE orieHuBaeTcs 1 0anmom, eciu JOMyIIeHb
IIOCJIETIOBATEIbHOCTH CUATAETCS OIIMOKY WJIM OTBET OTCYTCTBYET — 0
BEPHBIM, €CITU TIPABUIIBLHO YKa3aHa | 0ayuioB (MO0 yKa3bIBAETCS «BEPHOM\
BCS MTOCJIEI0BATEILHOCTD ITU(DP CHEBEPHOY)

3 3ananue komOuHUpoBaHHOTO THMA | [lomHOE coBMasieHne ¢ BEPHBIM OTBETOM

¢ BEIOOPOM OTHOTO BEPHOTO OTBETA
U3 YETBhIpeX MPEeJIOKEHHBIX U
000CHOBaHHEM BbIOOpaA CUUTAETCS
BEPHBIM, €CITU MPaBUIIBHO yKa3aHa
nudpa v NpUBEIECHbI KOHKPETHBIE
apryMeHTBHI, UCHIOIb3yeMble IPU
BbIOOpE OTBETA

orieHuBaercs 1 0aniom, HEeBEpHBIN OTBET
Wi ero orcyrcrue — 0 6amioB (160
YKa3bIBAETCS «BEPHOM\ «HEBEPHOY)




4 3amanre KoMOMHUPOBaHHOTO THIa | [TomHOE coBMajeHne ¢ BEPHBIM OTBETOM
C BRIOOPOM HECKOJBKUX BApPUAHTOB | OLlEHWBAeTCs | OalyioM, eClid JOMYIIEHBI
OTBETA U3 MPEJI0KEHHBIX U OIMOKY WJIH OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 00OCHOBAaHUEM 0amioB (JIMOO yKa3bIBACTCS «BEPHOM\
BBIOOpA CUMTACTCSI BEPHBIM, €CITH CHEBEPHOY)
MPABWIILHO YKa3aHbBI ITUQPPHI U
MIPUBEACHBI KOHKPETHBIE
apryMEHTBbI, UCTIOJIb3yEeMbIE TTPU
BBIOOpPE OTBETOB

5 3aiaHue OTKPBITOTO THUIIA C IIpaBUIBHBIN OTBET 3a 3aJaHUE

Pa3BEPHYTHIM OTBETOM CUHHUTACTCSA
BCPHBIM, €CJIM OTBET COBIIAAACT C
OTAJIOHHBIM I10 COACPKAHUIO U
IIOJIHOTEC

olieHHBaeTcs B 3 Oaiia, eciiy A0MyIeHa
OJIHa OMMOKa \ HETOYHOCTH \ OTBET
MpaBUJILHBIN, HO HE TIOJIHBIHN - 1 Oai,
ecnu gomnyiieHo 6onee 1 ommOku \ oTBET
HENPaBUIBHBIN \ OTBET OTCYTCTBYET — 0
0amtoB (JIMOO YKa3hIBACTCS «BEPHOM\
CHEBEPHOY)

WHCTpyKIMS 1O BHIOJHEHUIO TECTOBOTO 33JaHUsI HaX0IuTcs B Tabnuie 18.2.
Tabmuna 18.2 - UHCTpyKIHSI 110 BBITOJIHEHUIO TECTOBOTO 3a/IaHUs

No Twum 3aganus NucTpykius
1 3aaHue 3aKpeITOro TUNna Ha | [IpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBHUE.
yCTaHOBJICHHE cOOTBeTCTBUs | K KaXkm0#l mO3UIMK, TaHHOU B JIEBOM CTOJIOIIE,
no0epUTE COOTBETCTBYIOLIYIO O3UIIMIO B
IPaBOM CTOJIOIIE
2 3anaHue 3aKppITOro Tvna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaHOBJIEHHE MOCJIEI0BATEIBHOCTh
MOCJIE0BATENBHOCTH 3anuIuTe COOTBETCTBYIOLIYIO
M10CJIEI0BATENBHOCTh OYKB CJI€Ba HAIIPABO
3 3ananue koMOuHUpoBaHHOro | IIpounTaiite TEKCT, BBIOEPUTE MPABUIBHBII
THUIIA C BBIOOPOM OJIHOTO OTBET U 3alULINTE apTyMEHTHI,
BEPHOI'0 OTBETA U3 YEThIpEX | OOOCHOBBIBAIOIINE BHIOOP OTBETA
NPEJIOKEHHBIX U
000CHOBaHMEM BbIOOpa
4 3ananue komOuHupoBaHHoro | I[IpouunTaiiTe TeKCT, BEIOEPUTE MTPaBUIIbHbBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BapUaHThl OTBETA U 3aMUILUTE apryMEHTHI,
BAPUAHTOB OTBETA U3 000CHOBBIBAIOIIME BBIOOP OTBETOB
IIPEJI0KEHHBIX U
pa3BepHYTHIM 00OCHOBaHUEM
BbIOOpa
5 3alaHue OTKPBITOrO THIIA C IIpounTaiiTe TEKCT U 3aIIUIINTE PAa3BEPHYTHII

Pa3BCPHYTHIM OTBETOM

000CHOBAHHBIN OTBET

oOydeHus1, IpeCTaBIeHbI B Tabmuie 19.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a0YHON (OpPMBI

Ta6mmma 19 — [lepederh KOHTPOIBHBIX PadbOT

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno




10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIAE  IPOLEAYypbl  OLEHUBAHUSA
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (HOPMUPOBAHMS KOMIETEHLIMH, COJep)KaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTtax [ YAIl, periaMeHTHpyIOIUX TOPSIOK U  MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaronuxcs
I'VAIL

11. Meronudeckue yka3aHus sl O0y4JarONINXCs 0 OCBOCHHIO TUCIIUTUTHHBI

11.1. MeTonuueckre yKa3aHUs JII OOYYalOMIUXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3Hay€HUE JIEKIMOHHOIO Marepuajga — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEeHHE ydeOHOoro marepuana. HasHadeHue COBpEMEHHOH JIeKIUHU B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIUIO MO TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHKEHUI HaydyHOU MbIcIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHEe TPOPECCHOHATHHO-IEIOBBIX  KAauyecTB, JIIOOBM K  TPEAMETYy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIILITIEHHUS.

— TOSBIIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITENIEHON pabOTHI;

— T[OJIYyYeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIIne TOIbL;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHbIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATh HX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM Da3/laTOYHOI0 MaTepualla IpH TMPOBEIEHUH KOPOTKMX JTUCKycCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa nNpefocTaBieHusl JEKINOHHOIO MaTepuaa:

—  H3znoxxeHue TeOpeTUYECKUX BOIIPOCOB, CBSI3aHHBIX C pacCMaTpUBaeMOil TeMOIA.

—  Onucanue METOJOB, NPHUMEHSAEMBIX B CUCTEMaxX BUPTYAJbHOM U JOIOJIHEHHOMN
PEAIIBHOCTH.

—  JleMoHCTpanusi IpuMEpOB peaanu3aliyi BUPTYaTbHOW U IOTIOJHEHHOW pEealbHOCTH.

- O0600111eH1E U3JI0KEHHOTO MaTepHaa.

—  OTBeThl Ha BO3HUKAIOIIME BOMIPOCHI 110 TEME JIEKLIUH.

11.2. Meronuveckue ykasaHus JUid OOy4aroIIMXCsl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozxe BbIMONHEHMS J1a0OpaTOpHBIX paboT oOy4aromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBJIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHON XapaKTEePUCTHKONW OO0YyJaromerocs.
Brimonnenune nabopaTtopHbIX pabOT COCTOUT M3 SKCHEPUMEHTANIbHO-IPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

BrimonHenne mabopaTOpHBIX pabOT OOydYaIOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHre CIEAYIONUX OCHOBHBIX 3a7a4 00y4Yarouierocs:



— TpuoOpeTeHre HaBBIKOB WCCIEAOBAHUS TMPOIECCOB, SBIEHUHM © OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIHUILTHHBI;

— 3aKperuicHHe, Pa3BUTHE W JETAIM3AIHS TEOPETUYCCKUX 3HAHWUW, TOJYyYCHHBIX Ha
JICKITHSIX;

—  IOJIyueHHe HOBOW MH(OPMAIMH 110 U3y4aeMOU JUCIUTUINHE;

— T[pHOOpETeHHWE  HABBIKOB  CaMOCTOSTEIBHOW  pabOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX PadoT

— TMNpHOOpETCHHWE HAaBBIKOB WCCICIOBAaHHMS TIPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JIaHHOW JUCIHUILTHHBI;

— 3aKperuicHHe, Pa3BUTHE W JETAIM3AIMS TEOPETUYCCKUX 3HAHUN, TOJYyYCHHBIX Ha
JICKITHSIX;

— TOJIyuYeHHE HOBOW MH(OpMAIMH 110 N3y4aeMOH JTUCIUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOH  paboThl ¢ J1a0OpaTOpHBIM
000py/TI0BaHHUEM U IPUOOPAMH.

Crpykrypa u hopma oTyera o J1abopaTOpHOU padboTe

Otuer o nabopaTopHOW paboTe IODKEH BKIOYATh B CeOs: TUTYJIbHBIA JIHCT,

GbopMyIUPOBKY 3aJaHus, TEOPETHYECKHE IOJIOKEHUS, HCIIONb3yeMble MPH BBIIOJHEHUH
1abopaTopHOi paboOThI, OMHCAHKUE MPOIIECCa BBIOJIHEHUS 1a00paTOpHOM paboThl, MOTyYEHHbBIE
PE3yIbTaThl U BBIBOJIBI.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe
ITo kaxmoit 1abopatopHoil pabore odopmisieTcsi OT4eT. TUTYIBHBINH JIUCT, TEKCTOBBIC U

rpaduueckue marepuaibl OQOPMISIIOTCS B cOOTBeTcTBHHM C JAeiictByromuMu ['OCTamu u
TpeOoBaHusIMU, mpuBeAeHHbIMU Ha caidte ['YAIl (www.guap.ru) B pasmene «Cektop
HOPMATUBHOM TOKYMEHTAI[UN.

[To xaxxmoit 1abopaTopHO pabOTE BHITIOIHIETCS OTAEIbHBIN OTYET. TUTYIBHBIN JTUCT

odopmisieTcs B COOTBETCTBUU € 111a0JI0HOM (00pa31ioM) mpuBeieHHbIM Ha caiite ['YAIIL B
pasnene «HopmaruBHas pokymentamnusi» (https://guap.ru/regdocs/docs/uch). Crynenueckue
pabotsl cienyeT ogopmisiTe B cooTBeTcTBUM ¢ TpeboBanumsimu ['OCT 7.32-2017 «CUBU.

OTtuer 0 Hay4yHO-MccienoBaTenbekoi padore. CtpykTypa u npaBuia opopmieHus» u 'OCT
2.105-2019 «ECK/. O6mue TpeOoBaHMS K TEKCTOBBIM JOKYMEHTaM.

MeTtoanyeckue YKa3aHus 0 MPOX0KICHUIO J'Ia6ODaTODHBIX Da60TI

1. MHoromnons30BaTenabCKuii BUpTyanbHbId Mup SecondLife: nabopatophslit npaktukym / C.-
[Terep6. roc. yH-T aspokocmM. mpudopoctpoenus; coct. A.B.Hukurtun. - CII16.: U3a-Bo
['VAII, 20122 - 20 c.

2. BupryaibHas U AONOJIHEHHAs peaibHOCTh: yued. mocodue / /1. A. bynrakos, E. E. Maiin, A.
B. Hukurtun, H. H. PemmernukoBa, . A. CutHukoB; noa pea. npod., 1-pa TexH. Hayk M .b.
Cepreesa. — CI16.: I'YAII, 2022. - 210 c.

11.3. Meronnyeckue ykazaHus Ijs 00y4JaroUuxcs Mo MPOXOKIECHUIO CaMOCTOSITEbHOM
paboThI

B Xxoze BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJAIONUIUIiCS BBINOJHAET PabOTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jnst oOydvaroruxcsi 1Mo 3a04HOM (dopme OOydeHHs, CaMOCTOsITeNbHAas pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEILHON pabOTHI, y 00ydaromerocss GopMUPYETCs
nenecooOpasHoe MIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUs


https://guap.ru/regdocs/docs/uch

U HaBBIKM B YCBOCHHU W CHUCTEMAaTH3allMM NpUOOpEeTacMbIX 3HAHMH, 0OECIeYyMBAEeT BBICOKHIMA
YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4e0OHO-METOIMYEeCKUI MaTepHall 10 IUCIUILTHHE.

11.4. MeTonuueckne yKa3zaHWs I OOYYalONMIUXCSA IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAGMOCTH TNIPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00ydJaroumxcs, OCyIlIeCTBISIEMOT0 B TEUEHHE CEMECTpa C IIEJIbI0 OLICHUBAHUS XO0J1a OCBOCHUS
JIMCIHTIIINHEL

Bo3moskHbBIE METO/IbI TEKYIIETO KOHTPOJIsE 00yYaIOIUXCs:

— YCTHBIA OIPOC HA 3aHATHUSAX;

— 3ammMTa OTYETOB M0 JTabopPaTOPHBIM paboTaMm;

— TECTHPOBAHUE;

— KOHTPOJIb CAMOCTOSITENIHBIX PaboT (B MMChMEHHOW UM YCTHOU (hopMax).

11.5. Meromuueckue yKazaHUs Uil OOYYarOIIUXCS TIO MPOXOXKACHUIO TMPOMEKYTOUHOU
aTTeCTaINH.

[TpomexxyToynast arrecTanust 00yJalOMMXCs IPEIyCMaTPUBACT OIIEHUBAHHE MPOMEKYTOYHBIX U
OKOHYATENIFHBIX PE3YJIbTATOB 00ydeHUs o Aucuumuinae. OHa BKIIOYaeT B ce0st:

- dK3aMeH — (opMa OLEHKM 3HAHUH, MOIYYEeHHBIX OOYYaloIMMCcs B IMpoliecce M3Y4YeHUs] Beei
JMCHUIUIMHB WM €€ YaCTH, HaBBIKOB CAaMOCTOSATENHHOW PabOTHI, CIIOCOOHOCTH TNPHMEHSATh WX JUIS
peILICHHs TPAKTHYECKHX 3a/1a4.

DK3aMeH, KakK MpaBHJIO, TMPOBOAUTCS B TEPHOJA DK3aMEHALMOHHOW CECCHM W 3aBepIIaeTcs
aTTECTAIIMOHHON OLEHKOH «OTIMYHO», «XOPOIIO», «YIOBICTBOPHTEIBHO», «HEYIOBICTBOPHTEIHHON.
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