MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHH S POCCUMCKOU
OEJIEPAIITMA
(enepansHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YIPENKICHUE BBICIICTO
o6pa3zoBaHuA
"CAHKT-IIETEPBYPI'CKMI I'OCY IAPCTBEHHBII YHUBEPCUTET
ADPOKOCMHUYECKOI'O ITPHUBOPOCTPOEHHUA"

Kadenpa Ne 44

YTBEPXJIAIO
PykoBoauTeb 06pa3oBaTeIbHOM MPOrpaMMBL

CTapIIHii [PeroiaBaTelb

Jlucr cornacoBanus paGoueil MpOrpaMMBI JUCIUATLUTHHBL

IMporpammy cocrasm (a)
Lot
JIOIL., K.T.H., IOIL. «17» despans 2025 r A.B. Huxurtua
(MOMKHOCTS, Y. CTENEHb, 3BaHHE) (moamnuce, nara) (uHuumansl, GaMuTus)

Iporpamma ogo6peHa Ha 3acenanuu kageaper Ne 44
«17» pespana 2025 r, mporokon Ne 6-24/25

3apenyrommii kadeapoii Ne 44 K«J/ :
JLT.H.,TIpod. «17» dpepans 2025 r M.B. Ceprees

(AOJDKHOCTB, 4. CTCIICHB, 3BAHME)

JIB. Kyprsnuk

(MHHUMATH, aMHTHS)
%@“ )

(y4. cTenens, 38aHHKE) /"Gmnnu%, nara) (unuumansl, Gamuius)

3amecTHTENb TUPEKTO)] °4 110 METOAMYECKOH paboTe

JIOIL,K.T.H. //«17» despans 2025 r A.A. PoMeHKOBA

/ (noamuce)
«17» ¢pespans 2025 r

PABOYAS ITPOI'PAMMA JIMCITUTIJIMHBI

«Pa3paboTKa BUPTYIbHOM M JOMOIHEHHON PEATbHOCTH
(HaHMEHOBAHHC AMCLMILTMHbBL)

Kot HanpapJieHus MOATOTOBKH/ 09.03.01

CIICIMHAIBHOCTH

HaumenoBanue HanpasJICHUA
[OJArOTOBKH/ CIICLMATbHOCTH

UndopMaTrka U BEIMUCIUTENBHAS TEXHUKA

HaumMenoBanue
KoMIbIOTEpHbIE TEXHOJOTUH, CHCTEMBI H CETH
HAIPaBJICHHOCTH
®dopMa 00ydeHH 3a04Has
Cox npuema 2025

Cauxkr-IlerepOypr — 2025

OJDKHOCTB, Y4. CTefleHb;-gBaHue) (noanuce, nara) (unuumansl, Gpamunis)



AHHOTaUA

Hucuunnuna «Pa3paboTka BUPTYyalbHOM M JOMOJHEHHOM pealbHOCTH» BXOJIUT B
o0pa30oBaTeNbHYI0 MPOrpaMMy BbICIIEro oOpa3oBaHUs — Mporpammy OakajaBpuaTa IO
HampasieHuio nonarotoku/ cremuanbHocTH 09.03.01 «MHpopmaTuka M BBIYKUCIHTENbHAS
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 PEATbHOCTU»

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

[IperonaBanye MUCHMIUIMHBI TPEAyCMaTpPHUBAET CleAyoume (opMbl OpraHU3alHd
y4eOHOTo0 mpoliecca: JIEKLUH, JabopaTopHble paboThl, CAMOCTOSITENbHAsE paboTa 00y4aroLIerocs.
[TporpaMMoil AMCUMILIMHBI PEAYCMOTPEHBI CIEAYIOIINE BHUJIbI KOHTPOJI: TEKYLIUNA KOHTPOJb
yCIIEBaEMOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe SK3aMeHa.

OOmiast TPyAOEMKOCTh OCBOSHHSI TUCIMILIMHBI COCTABISEeT 3 3adeTHyro eaunmiy, 108
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTUIMHE «PYCCKUI».



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[lenpro mpenonaBaHus JAUCHUILIMHBI SBISCTCS MOJNyYeHHE OOYUYAIONTUMUCS HEOOXOIMMBIX
3HAHUW, YMEHUI U HABBIKOB B 00JIACTH pa3pabOTKH CIIOKHBIX MOJIB30BaTEIbCKUX MHTEp(hencoB
Tuna UUQPOBBIE PEATBbHOCTH, BKJIIOYAs BHUPTYaTbHYI) U JOIMOJHEHHYI pPEaTbHOCTH,
JOTIOTHEHHYI0 BUPTYQJIbHOCTh, BHUPTYyajbHble MHUPBI M METaBCEICHHYIO, MYJIbTUMOJAIbHBIH
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, COOTHECCHHBIX 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 — [lepeuens KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Konu
Kareropus (rpynna) Kon u HauMeHOBaHME UHIMKATOPA JOCTUKEHUS
HanMEHOBaHUE

KOMIICTCHIIUN KOMIICTCHIIHN
KOMIICTCHIIUHN

IIK-6.3.1 3HaTh OCHOBHBIE MOHATHUS 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 CPEACTBA IPOECKTUPOBAHHUS 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 TOTIOJIHEHHOHN 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
MIPUJIOXKEHHUS Ha 0a3e cucTeM BUPTYaJIbHON 1
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 pealbHOCTH; IPUMEHATH CTaHIAPThI
IIPU CO3/IaHUM MTPUIIOKEHUH Ha 0a3e cucreM
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; HaBbIKAMM 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, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEHHE, TaK W MOTYT HCIIOJIb30BAaTbCA IPU MOJATOTOBKE BBIMTYCKHOMN
KBaJIM(DUKALIMOHHOM paboThI

3. O0beM U TPYyIO0EMKOCTb TUCIMILIAHBI
JlanHbie 00 00IeM O0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/ACIBHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCIUTUINHE (M PaCIpeIe]ICHIE ITOW TPYIOEMKOCTH II0 CEMECTpaM) MPeCTaBIICHBI B
Tabnure 2.

Tabnauna 2 — O6beM U TPYAOEMKOCTh AUCIUIIITNHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
No8

1 2 3
Oobwan mpyooemKocmsp OUCYUNTUHBL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakxmuueckoit n0020moeKu 4 4
AyoumopHnuie 3anamus, BCEro vac. 8 8
B TOM YHCIIE:

nexiuu (JI), (dac) 4 4

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

naboparopusie pabots (JIP), (dac) 4 4

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

HK3aMeH, (4Jac) 9 9
CamocmosamenvHas paboma, Bcero (dac) 91 91
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)




4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCHUIUIAHBI 110 pa3fiesiaM U BUJAM 3aHATHIA.
Paznensl, TeMBl AUCHUTIIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0IHUIIE 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 1 30
B3aUMOJICHCTBHSI

Paznen 2 IorpyxeHne ¥ HHTEPAKTUBHOCTE 1 30
Pasnen 3 BupryanbHas ¥ JONOJTHEHHAS PEalbHOCTh 2 4 31
HUroro B cemectpe: 4 4 91
Hroro 4 0 4 0 91

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

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 Pa3aC]IOB U TEM JICKIHMOHHBIX 3aHATHH

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
HCIIOJIb3YEMbI€ CEHCOMOTOPHBIE U KOTHUTUBHBIE XapAaKTEPUCTUKH 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 Knaccudukaius TEXHUK MaHUYJISALUN

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 BUPTyanbHOU PEATILHOCTH, 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 JlonosiHEHHas peagbHOCTh U AONOJHEHHAs! 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 JlonosiHEeHHAas: BUPTYAJIbHOCTh U €€ CBOMCTBA, TPUMEPHI

BupTtyanbHbie MUPBI
1.6.2 MeraBceneHuas

Tema 1.6 BupTtyanbHble MUPBI U METaBCEIECHHAS
6 1.6.1

1.9.1

Tewma 1.7 Dramnbl pazpaboTKH U MPUMEPHI HCTIOIB30BaHUS ITU(POBBIX PEATHHOCTEH
[IpoekTHbIE U TEXHUYECKUE MPOIECCHI CO3/TaHUS
1.9.2 O6nactu 1 1eau TPUMEHEHUS, TPUMEPHI

JIEKIIMOHHBIX 3aHATHS MPOBOASATCS B UHTEPAKTUBHOMN (hopMme (yrpaBiisiemas TUCKyCCus,
JIEMOHCTpalMs CIaliI0B WIN y4eOHBIX (PUIBLMOB.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHUS

TeMbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B Ta0IHIIE 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U KX 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. JlabopaTopHBbIC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUH U UX TPYIOSCMKOCTh MPUBEIACHBI B TAOIHIIC 0.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux
. | Nepazgena
Ne TpynoemMKOCTb, | MPaKTUYECKOM
i HaumenoBanue nabopaTtopHbIx padboT (uac) TOATOTOBKI, JUCLIATT
(uac) JIHBI
Cemectp 8

VYcranoska Second Life (uau VR Chat 2

unu Spatial uiau Roblox i np.),

M3y4YEHHUE OCHOBHBIX JIEUCTBUN U

JIOTIOJTHUTEILHBIX BO3MOKHOCTEN

Oznakomienue ¢ pecypcamu Second 2 3

Life (VR Chat) rpymnmnoBoii pexum

paboThI

Bcero 4 4

4.5. KypcoBoe npoeKkTupoBaHue/ BHITOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs

Buapl camocTosiTenbHON pabOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbel camocToaTenbHONU pabOThI U €€ TPYA0EMKOCTh

. Bceero, | Cemectp 8,
Buz camocrositenbHOl paboTh
qac qac
1 2 3




N3ydeHnue TeopeTueckoro MaTepuaia
mucturiaael (TO)

Kypcoroe npoexktuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3ananue (/13)
Kontponbnsie paboTsl 3a04ankoB (KP3)
[ToaroToBka K MpOMEKYTOUHOM
arrecrauuu (ITA)

60 60

10 10

21 21
Bcero: 91 91

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUI CAaMOCTOSITENIbHON PaboThl 00yUaroIuXcs M0 JUCUUIUIHHE (MOJYJIIO)
Y4eOHO-MEeTOINYECKHE MaTephallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaroImuXxcs yKa3aHbl B
.. 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TAHUN
[lepedyeHpb neUaTHBIX U DJCKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEICH B TaOIUIIE 8.

Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

[Mudpp/ URL KonuuectBo
azapec bubnmorpaduueckas ccpuika 9K3EMILISPOB
B OMOJIMOTEKE
004 BupryanpHas v TOTIOJTHEHHAS PEAIbHOCTh: y4e0. mocooue / 5
B 52 . A. bynrakos, E. E. Maiin, A. B. Hukutun, H. H. Pemiernuxona, U.

A. CutHHKOB; TIof pea. npod., A-pa TexH. Hayk M .b. Cepreesa. —
CIIG.: 'YAIL, 2022. - 210 c.

MeraBcenennas. PazpaboTrka u ucnons3oBanue Ha npumepe 'Y AIL: 5
yue6. nocobue / A. B. Hukutun u ap. — CII6.: I'VAIIL 2024. - 136 ¢
Mertascenennas 'Y AIL Ilpaktuueckue 3aHATHS: yue0.-METO. 5
nocodue /A. B. Hukutun u ap. — CII16.: 'YAII, 2024. — 136 c.
52 MertaBceneHHas: OCHOBHbBIE TIOHATHS U peanu3alus: yuel. mocooue / 5
H 62 A. B. Hukutun, H. H. Pemernukosa, M. A. Cutaukos. — CII6.:

I'VAIL 2022. - 110 c.

[udposble peanbHOCTH: OJIB30BATENbCKUI ONBIT: yued. nmocodue /
A. B. Hukutun, H. H. Pemernukona. — CI16.: I'YAII, 2023. - 102 c.

004.9 KynbTypHOe Hacneane B peajibHO-BUPTYaJIbHOM KOHTHHYYME: yueO0. 15
K90 nocobue / moa pen. kava. TexH. Hayk A. B. Hukutuna. — CII6.:
I'VAIL 2017.-91 c.
004 TpeHaxxepbl TPEHUPOBKH U OLIEHKH HABBIKOB IEPCOHAIA HA OCHOBE 5
T 66 M(pPOBBIX peabHOCTeH: YueOHo-MeToanueckoe nocodue/

A.B.Huxkutun, H.H.PemernukoBa, A.B.Apuact, 1.A.CUTHUKOB,
C.B.®unskosckuii— CII10.: I'VAII, 2021. - 127 c.

7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(}OPMaLIOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tabymie 9.




Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIbHBIX PECYpcoOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue
https://habr.com/ru/hub/arvrdev/ Paspabotka mox 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 user interfaces for virtual reality and games: 3D selection, manipulation,
user interfaces for virtual reality and games 3D sel andspahalnawgatlon
ection manipulation and spatial navigation

8. IlepeueHpr HHMOOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenp mporpaMMHOTO OOECIEUCHHSI, HCIOJB3YEeMOr0 MpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca MO AUCLHUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecrieueH s npeacTasieH B Tadbauie 10.

Tabmuna 10— [TepeueHsb mporpaMMHOro 00eCIIeYCHHS

Ne i/t HaumenoBanue
1 Blender 4.1 unu HOBee
2 Unity 2021.3 LTS unu HOBee
3 Steam (SteamVR)

8.2. Ilepeuenp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne i/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKas Oa3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa3oBaTenbHOrO MpoIiecca Mo JUCHHUIIINHE, TIPeICTaBleH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
JlekmonHas ayautopus 32-04
2 | CrnenunanusupoBaHHas 1aboparopus «BerancinurenbHas 52-09, 51-07
1ab0paTopusi»

10. OueHouHble CpeACTBa ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAlUN
10.1. CocTtaB OLEHOYHBIX CPEIACTBIJS MPOBEACHHUS MPOMEKYTOUHOM aTTecTalluu
00ydJaronuxcs Mo IMCIUILTIMHE TTPUBE/IeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJISl TPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

Bua npomexxyTouyHOM arTecTauu IlepedeHb OIIEHOUYHBIX CPEJICTB
DK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
DK3aMeHalHOHHbBIE OUIIETHI;
3amaun;
Tectol.



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

10.2. B kadecTBe KpHTEpHUEB OIIEHKH YpOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHMS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSETCS S-OayThbHas MIKaia OIEHKA CHOpMHUPOBAHHOCTU
KOMITIETCHIINM, KOTOpas mpuBeacHa B Tabmuie 14.

B teuenue cemectpa MokeT ucnonb3oBaThes 100-0amnpHas mKaga MOAYIbHO-PEUTUHTOBOM
CUCTeMbl YHMBEpPCUTETA, IPaBUJIa HCIOIb30BAaHUS KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIUM
JIOKaJIbHBIM HOpMaTUBHBIM akToMm 'Y AIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OreHKa KOMITETEHITUN

5-OayUIbHAs IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITECTEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €TI0 U3JIaracr;

— ONMHUpasiCh Ha 3HAHHMS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATypHI,

«OTIIMYHO) ¥
GATTCHO TECHO MPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MMOJIOKEHHSI C MPAKTUIECKON
JIeATETLHOCTBIO HAIIPABIICHUS;
— yMeJ0 000CHOBBIBAET U apIyMEHTHUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CIICIMAIM3UPOBAHHBIX MIOHITHA.
— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
M0 CYHIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTypHI;
«ODOLLIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTE;
P — YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIbHOCTHIO
«3a4TCHO»
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIIeIMAIM3UPOBAHHBIX TOHITHH.
— o0Oyyarouuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJbKO OCHOBHOM
JTUTEpaTypHl;
— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«YIOBJIETBOPUTEIIHLHOY .
GATTOHOY — UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM MPUMEHEHWW 3HAHUM
HaIlpaBJICHUS,
— c1abo apryMeHTHPYET HayuHbIe MOJI0KECHHUS,
— 3arpynHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTrepuana;
— JIONMYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  TIPH
«HEYJIOBJICTBOPUTEIIHHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMpPaBIICHUH;
«HE 3a4YTEHOY

— MCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;
— HE MOXKET apryMEeHTHPOBATh HAy4YHbIE MTOJIOKECHHUS;
— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI UM UHBIE MaTEpUAIIbIL.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadbnure 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
Ilepeuenp BonpocoB (3a7au) 1uis HK3aMeHa
n/m WHJMKaTOpa
1 Konnenmus peanbHO-BUPTYaIbHOT0 KOHTHHYYMa, LHdpossie peanbHocTU. | [1K-6.3.1
2 [TostanHas Mozens 06paboTKH HHPOPMAIMK YEIOBEKOM. [1K-6.3.1
3 Omynienust — ob1ee MOHATHE, CBOMCTBA, KIACCU(PHUKAIIMSL. I1K-6.3.1




4 Bocnpustue — oOmiee moHsTHE, 0COOCHHOCTH, TTApaMETPHI [1K-6.3.1
BOCIIPHHHMAEMBIX 0OBEKTOB, BOCTIPHATHE IPOCTPAHCTBA M BPEMEHHU.
5 [Torpyxenue — onpeaeneHue, (HakTopbl BHI30BA, CTEIIEHb, (DOPMBI. I1K-6.3.1
6 IIpucyrcTBue — onpeneneHne, KOHUENIUH, OTIIMYUE OT IIOTPYKEHUS. [1K-6.3.1
7 Kubep06oiie3Hb - CHMITOMBI, IPUYUHBI, (DAKTOPBI, TYTH MPEOAOJICHUS. I1K-6.3.1
8 HNHTEpakTUBHOCTD — OIIPENIEIICHUE, XAPAKTEPUCTUKH, TUIIOBBIC 3a/1a41 [IK-6.Y.1
TE€XHUKU MaHMITYJISIIMM, HABUTaLlHsL.
9 [ToHsTHS «BUPTYaIbHASI PEATIBHOCTH. [1K-6.3.1
10 KoHuenTyanbHble MOJIENH CUCTEM BUPTYAJIbHON pPEalbHOCTH. [1K-6.3.1
11 CTpyKTypa CUCTEMbI BUPTYaJIbHON PEATbHOCTH. I1K-6.3.1
12 Knaccugukanus cucreM BUPTYaIbHOM PEaTbHOCTH. [1K-6.3.1
13 Onpenenenus AOMOJHEHHOW peaiIbHOCTH, OCHOBHBIE CBOMCTBA, I1K-6.3.1
TEXHOJIOTMH peaJIn3allii U PAcliO3HABAaHUs JOIIOJIHEHHOW PEaIbHOCTH.
14 BusyanbHas 7onoJIHEHHAs PEaJIbHOCTh — CBOMCTBA, apxuTekTypa cucteMbl. | [1K-6.3.1
15 JlonosiHeHHas: BUPTYaJIbHOCTh M €€ CBOICTBA. [1K-6.3.1
16 BupTryanbHble MUPBI M METABCETIEHHAS [1K-6.3.1
17 [TonsTre MynbTUMOAANBEHOTO UHTEpdeEiica, XapakTepucTuky, apxurekrypa. | [1K-6.3.1
18 KonnenryanpHple MOIETH MYJIbTHMOAAIBHOTO HHTEp(dETica. [1K-6.3.1
19 Dransl 1 HOpMaTUBHAs 06a3a pa3paboTKU MPUIIOKEHUH Ha OCHOBE [1K-6.3.1
U (POBBIX PEATHHOCTECH.
20 Ob6nacTy mpuMeHEHUs - KylbTypa (My3eH, TeaTpbl, KuHemarorpadg), [1K-6.3.1
[IPOMBIIIJIEHHOCTh, MEIULIMHA, 00pa30BaHue, KyJIbTypHOE HACJIEIue U
TeMaTUYeCKHe NapKH, TPEHaX, [ICUXOJIOTHUs U IICUXOTepanmsl.
21 CocraB TpeboBaHMii K pa3padOTKe MPUIOKEHUI Ha OCHOBE IIU(PPOBBIX [IK-6.Y.1
pEATBLHOCTEM.
22 YenoBeKO-OpUEHTHPOBAHHOE MTPOSKTUPOBAHNE CHCTEM HU(POBBIX [IK-6.Y.1
pETBLHOCTEM.
23 ITpoekTHBIE M TEXHUYECKUE MPOLIECCHI CO3IaHUsI CUCTEM LIU(PPOBBIX [IK-6.Y.1
peambHOCTEM.
24 O1eHKa MPUrOJHOCTH UCIOIb30BAHUS CHCTEM IIM(POBBIX peanbHOCTEN I1K-6.Y.1
25 TpexypoBHeBast MOJIeNIb Pa3paOOTKU MPUIIOKEHUN Ha OCHOBE IU(POBBIX [IK-6.Y.1
peanbHOCTEN
26 [Ipumep dhopmupoBanus TpeOOBaHUH K pa3pabOTKe MPUIOKEHUN Ha [1IK-6.B.1
OCHOBE LIU(POBBIX PEabHOCTEH ¢ UCTIOIb30BaHUEM CEHCOMOTOPHBIX U
KOTHUTHUBHBIX XapaKTEPUCTHK MOJIb30BATEISI
27 O06o0011eHHas TOCIeJ0BATENbHOCTD Pa3pabOTKHU NMPHIIOKEHUI HAa OCHOBE [1IK-6.B.1
U (POBBIX peabHOCTEHN
Bonpocs (3agaun) ans 3aueta / nud . 3auera npeacrapieHsl B Tadbaune 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
Ne n/m [lepeuens BonpocoB (3a7a4) ans 3a4dera / qudd. 3ayera Koz
UHIMKaTopa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

Ilepeyenp Tem Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
npeJcTaBieHbl B Tadnuie 17.
Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpCOBO# pabOThI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bompocsl  [u1si  TIpOBEIEHHS IMPOMEXKYTOYHOM arTecTalvu B BHJE TECTUPOBAHUS
MpeICTaBJICHBI B Tabymie 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
COOTBETCTBYIOILYIO TIO3UIIUIO B IIPaBOM CTOJIOLE

3anumuTe BeIOpaHHbIE HUQPHI 1O COOTBETCTBYIOIIUMH 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 NPABUTILHBLLL
omeem.
K xakoMy ypOBHIO NIOTPYKCHUS U B3aHMOJICHCTBHS TI0JIb30BATEIIS B
TPEXypPOBHEBON MOJIEII 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
HUncempyryus: [Ipouumatime mexcm, gvloepume npasuibHvle 6apUaHmbl
omeema
Kakue cBolicTBa HMEIOT CHCTEMBI JOIIOJHEHHON peaabHOCTH?
1. KOMOMHMpYIOT peabHble U BUPTyaJbHblE€ OOBEKTHI B pealbHON
cpene
2. KOMOMHHPYIOT peajbHble U BUPTyaJlbHbIE OOBEKTHI B
BUPTYaJIbHOM cpelie
3. paboTarOT B UHTEPAKTUBHOM pEXHME B peajibHOM BpeMeHHU B 3D
4. peanuCTUYHO COBMEILIAIOT peasibHble U BUPTYaJlbHbIE O0BEKTHI
ApYT € Apyrom
3 3amanue 3aKphITOrO TUITA HA YCTAaHOBJICHUE COOTBETCTBHS TIK-6




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

Kakoii mopsiiok 1eicTBH 4eJI0BEKO-OpHUEHTUPOBAHHOTO
MIPOCKTUPOBAHUSI UHTEPAKTUBHBIX CUCTEM

A Ormpepenenne TpeOOBaHUHN MOJIB30BATENICH

b Onpenenenue ycnoBuii NCMONIb30BAHUS

B [TnanupoBanue npoiecca NnpoeKTUPOBAHUS

I Onenka npoexra

J1 PazpaboTka mpOeKTHBIX PEIICHUA

3anummurTe COOTBCTCTBYIOIIYIO IMOCJICOBATCIbHOCTD 6y1(B
CJICBA HAIIPaBO

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

Kakomy THITy MyJIbTUMOJAJILHOTO B3aMMOJICHCTBHSI COOTBETCTBYET
crenytomas cutyanus: [Ipu 3amoiHeHrn TEKCTOBOTO OIS ISl BBOJA
MMEHU U (paMHIIuu pedeBoil (MUKPO(OH) BBOJ UCHIOIB3YETCS IS
MIPOU3HECCHUS UMEHU TOJIH30BATEIIS, B TO BPEMSI KaK MMChMEHHBIN
(KJ1aBHATYpa) MCIIOJIb3YETCS /Ui BBOJIA (PaMHUIIK B PAMKaX OJJHOTO
WHTEpBaJIa BPEMCHHU.

Kitoun mnpaBuibHBIX OTBETOB Ha TecTbl pa3memieHbl B Ilpunmoxennmu 1 x PII u
HaxosaTcs y cnenuanuctoB no YMP kadenpsr 44, 3amectutens 3aBenyromiero kadeapoi u
PYKOBOAMTENST 00pa30oBaTeNbHOM MPOTrPaMMBI.

CucreMa OLIEHUBAHUS TECTOBBIX 3aJaHUM ITOKa3aHa B Ta0iuie 18.1.

Tab6muna 18.1 — Cucrema OLlEHUBAHNS TECTOBBIX 3aJaHUN

Ne VYka3aHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHusA
(6anbl, MOJIy4YEeHHBIE 32 BBIMTOIHEHHUE \
XapaKTePUCTHKA NPABIIILHOCTHA OTBETA)

3amaHue 3aKpBITOTO THIIA HA
YCTaHOBJICHHE COOTBETCTBUS
CUMTAETCSl BEPHBIM, €CITU
YCTaHOBJICHBI BCE COOTBETCTBHS
(MO3UILIUU U3 OHOTO CTONOIA
BCPHO COIMOCTABJICHBI C MO3ULUAMUA
JPYTOro cTojoua)

[TonHOE COBMajieHUE ¢ BEPHBIM OTBETOM
onieHuBaercs 1 0aniom, HEBEpHBIN OTBET
wiu ero orcyrcrue — 0 6amioB (160
YKa3bIBAETCS «BEPHO» \ «HEBEPHOY)

2 3aaHue 3aKpbITOrO THIA Ha [TonHOE COBMaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBIICHHE oneHuBaeTcs | 6aIoM, eciiu TOMyIIeHBI
MOCJIEI0BATEIbHOCTH CUNTACTCS OLIMOKH WM OTBET OTCYTCTBYeT — 0
BEPHBIM, €CITU MPAaBUIILHO YKa3aHa | 0ayuioB (JIMOO yKa3bIBAETCS «BEPHOM\
BCS1 MOCJIEZIOBATENILHOCTD (P «HEBEPHOY)

3 3ananne koMOMHUpOoBaHHOTO THTa | [loJTHOE coBMajzieHre C BEPHBIM OTBETOM

C BBI60pOM OHOT'O BEPHOI'0 OTBCTA
M3 YCTBIPEX NPEIIIOKCHHBIX U
000CHOBaHHEM BLI60pa CUUTACTCA
BCPHBIM, €CJIM IIPAaBUJIBHO YKa3aHa

orieHuBaercs | 6aiom, HeBEpHBIH OTBET
wiu ero orcyrcraue — 0 6aoB (1100
YKa3bIBAETCS «BEPHON\ «HEBEPHO»)




mudpa ¥ MprBeIeHBl KOHKPETHBIE
apTyMEHTHI, UCIIOJIb3yeMbIE MTPU
BBIOOpE OTBETA

4 3aganue koMOMHUpoBaHHOro Tuna | [losHOE coBmajgeHue ¢ BEpHBIM OTBETOM
C BBIOOPOM HECKOJIbKMX BapUAHTOB | OLEHHBAeTCs 1 6amioM, €Ciiu TOMyIIeHb
OTBETA U3 NIPEAJIOKEHHBIX U OLIMOKH WK OTBET OTCYTCTBYET — 0
pa3BEpHYTHIM 00OCHOBaHUEM 6amtoB (IMOO yKa3bIBAETCS «BEPHON\
BbIOOpA CYMTACTCSI BEPHBIM, €CIIN «HEBEPHOY)
NPaBUWIBHO YKa3aHbI HUPPHI U
IIPUBE/ICHBI KOHKPETHBIC
apryMEHTBI, UCIIOJIb3yEeMbIE IIPU
BbIOOpE OTBETOB

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

Pa3BEPHYTHIM OTBETOM CUHUTACTCA
BCPHBIM, €CJIM OTBET COBIIAAACT C
OTAaJIOHHBIM I10 COACPKAHUIO U
IIOJIHOTEC

OILICHUBAETCs B 3 OaJuia, ecy OIyIeHa
OJIHA OIMMOKa \ HETOYHOCTH \ OTBET
MpaBUJILHBIN, HO HE TIOJIHBIN - 1 Oai,
ecny gomnyieHo 6onee 1 ommOku \ oTBET
HETPaBWIbHBIN \ OTBET OTCYTCTBYET — 0
0aymtoB (JIMOO YKa3hIBACTCS «BEPHOM\
CHEBEPHOY)

WHCTpyKIMS 10 BHIOTHEHUIO TECTOBOTO 33aHUsI HaXOIuTcs B Tadnuie 18.2.
Tabmuna 18.2 - UHCTpyKIHS 110 BBITOJIHEHUIO TECTOBOTO 33 aHUs

Ne Tun 3aanns NHucTpykuus
1 3ananue 3akpbIToro Tuna Ha | [IpounraiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
yCTaHOBJICHHE COOTBETCTBUs | K KaXkm0#1 MO3UIMH, TaHHOW B JIEBOM CTOJIOIIE,
no0epUTe COOTBETCTBYIOIIYIO MTO3UIINIO B
IIPaBOM CTOJIOIE
2 3ananue 3akpbIToro Thna Ha | [IpounTaiite TEKCT U YCTAaHOBUTE
YCTaHOBJICHUE IOCJIEJOBATEILHOCTh
MOCIIEIOBATECIIFHOCTH 3anumuTe COOTBETCTBYIOLIYIO
MOCJIEIOBATEILHOCTH OYKB CJIEBa HAIPABO
3 3ananue komOuHupoBaHHoro | [IpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBIN
THUIIa ¢ BEIOOPOM OJIHOTO OTBET M 3aIUIIUTE apTYMEHTHI,
BEPHOT'0 OTBETA U3 YETHIPEX 000CHOBBIBAIOIIUE BBIOOP OTBETA
MPEIIOKEHHBIX U
000CHOBaHMEM BBIOOpa
4 3ananue komOuHupoBanHoro | [IpouunTaiiTe TekcT, BEIOEPHUTE MIPaBUIIbHBIE
THUTIA ¢ BEIOOPOM HECKOIBKHUX | BAPHAHTHI OTBETA U 3aIUIIUTE apTyMEHTHI,
BApUAHTOB OTBETA U3 000CHOBBIBAIOIIINE BHIOOP OTBETOB
MPEAJIOKEHHBIX U
pa3BepHYTHIM 0O0OCHOBaHUEM
BbIOOpa
5 3ajaHue OTKPBITOrO THIA C [IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII

pa3BEPHYTHIM OTBETOM

000CHOBAHHBIA OTBET

00yd4eHus1, TpeICTaBIICHBI B Ta0ymIe 19.

HepequL TEM KOHTPOJIBHBIX pa60T IO JUCIHUIIIINHEC 06y‘-IaIOIJ_[I/IXCH 3a04YHOI (I)OpMLI




Tabmuna 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIME  IPOLEAYypbl  OLEHUBAHUSA
MHAUKATOPOB, XapaKTEpU3YIOLIUMX dTanbl (OPMUPOBAHUS KOMIIETCHLUN, COJAEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTtax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaly 00yJaronuxcs
I'VAIL

11. Meronuveckue yKa3aHus Al 00Y4aroUIUXCs IO OCBOCHUIO AUCLIUTUINHBI

11.1. MeTonuueckre yKa3aHUs I OOYYArONIMXCS 10 OCBOCHHMIO JICKITMOHHOTO
MaTepuaa.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuajia — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKOe U CHOE U3JI0KeHuEe yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIIMM B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHHSA, HOBEUIINX
JOCTMDKEHUI HaydHOHM MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKuMs pacKpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeJIbHOE NPEACTaBIEHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPY OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € IPENOIaBaTEIEM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IEIOBBIX  KauyecTB, JIIOOBM K TNpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUIECHUS.

— TOsiBJIeHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTENIFHON PabOThI;

— TIOJy4YyeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OMIKaNIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuail (BBIACNSTH IJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YyeHHE TOYHOIO NOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIeKUMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuala IpH HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETbHBIX TEMATHUK 110 TUCHUIUINHE.

CrpyKTypa npefocTaBieHus JEKIHNOHHOIO MaTepuaa:

—  H3znoxxeHue TeOpeTUYECKUX BOIIPOCOB, CBSI3aHHBIX C pacCMaTpUBaeMOil TEMOH.

—  Onucanue METOJOB, NPUMEHSEMBIX B CHUCTEMaX BUPTYaJbHOM U JOMOJIHEHHOMN
PEaIbHOCTH.

—  JleMoHCTpalus NIpuMEpOB pealn3alii BUPTYaJbHOU U JOMOJHEHHOW PEAIbHOCTH.

—  OO0o01eHne n3M0KEHHOT0 MaTepuaia.

—  OTBeThl HAa BO3HUKAIOIIIME BOMPOCHI MO TEME JIEKIIUH.

11.2. Meronuyeckue ykasaHus JUid OOy4yaroIIMXCsl IO BBITOJHEHHIO JaOOpaTOPHBIX
pabor.

B xozme BbIMONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIrIyOuTh U
3aKpEeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJA/JE€Th COBPEMEHHOM METOJIMKONM M TEXHHUKON
HKCIIEPUMEHTAa B COOTBETCTBUM C KBaJU(HUKAIMOHHONH XapaKTEpPUCTHKONW OO0YyJaromerocs.
Brimonnenune nabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTANIbHO-IPAKTHUYECKOM, pacueTHo-
AQHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUATHI.




BrimonHenue 51a00paTopHBIX paboOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOM YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelnenseMoil ydyeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4YaroImerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUTNHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JeTalu3alus TEOPEeTHMUECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U mpudopamu.

3ajanue u TpeOoBaHMs K IPOBEAECHUIO J1a00PaTOPHBIX paboOT

— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUILTIHBI;

— 3aKpeIUIeHUe, pa3BUTHE U JeTalM3alus TEOPEeTHMYECKUX 3HAHWM, MOJY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OpMAINH 10 N3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIOYATh B CE0S: TUTYJIBHBIN JIHCT,

(GOpMyIUPOBKY 3aJaHMs, TEOPETUYECKHE IIOJIOKEHUS, MCIIONb3YEMbIE IIPU  BBIOJIHEHUU
n1abopaTopHOil paboThI, OMKMCAaHKUE MPOIecca BHIOTHEHHS J1a00paTOPHOM PadOThI, TIOTYYCHHBIC
Pe3yJIbTaThl U BBIBOJIBI.

TpeboBanus k 0hOpPMIICHUIO 0TYETA O JIAOOPATOPHOU paboTe
ITo kaxmoit maboparopHoii padore odopmisieTcss otdet. TUTYIBHBIN JIUCT, TEKCTOBBIC U

rpaduyueckue Marepuaibl OQOPMIISIFOTCS B COOTBeTCTBHHM C nAeictByromumMu ['OCTamu u
TpeOboBaHUsIMHU, TpUBeAeHHBIMU Ha caiite ['YAIl (www.guap.ru) B pasmene «CekTop
HOPMAaTUBHOM TOKYMEHTAIlUN.
ITo kaxnoit mabopaTOpHOI pabOTe BHIMOIHAETCS OTAEIbHBIN 0TUeT. TUTYIBHBIN JTUCT
odopmiseTcs B COOTBETCTBUU C 11a0ioHOM (00pa3iiom) nmpuBeaeHHbIM Ha caiite ['YAIIL B
pasnene «HopmatuBHas pokymenrtanus» (https:/guap.ru/regdocs/docs/uch). CryneHueckue
paboTsl cnenyer opopmisith B coorBeTcTBUM ¢ TpeboBanusmu ['OCT 7.32-2017 «CUBUU.

Otyer 0 Hay4dyHO-HCClenoBaTenbckoi padore. Ctpykrypa u mpaBmia odpopmuerus» u [OCT
2.105-2019 «ECKJ. Ob6miue TpedoBaHMs K TEKCTOBBIM IOKYMEHTAM).

Meroanyeckne yKa3aHus M0 IPOX0KIACHUIO JIA0OPATOPHBIX padoT:

1. Mmuoromnosib3oBaTeIbCKU BUpTYyaIbHBIN MUp SecondLife: mabopatopusrit npaktukym / C.-
[TetepO. roc. yH-T a3pokocMm. ipubopocTpoenus; cocT. A.B.Hukutun. - CI16.: U3a-Bo
['VAIL 20122 - 20 c.

2. BupTtyanbHas 1 JOMOJIHEHHAs peanbHOCTh: yued. mocodue / 1. A. bynrakos, E. E. Maiin, A.
B. Huxutun, H. H. Pemernnkona, 1. A. CutaukoB; moa pen. mpod., a1-pa TexH. Hayk M .b.
Cepreesa. — CI16.: I'YAII, 2022. - 210 c.

11.3. MeTtonuueckne yka3zaHUs Il OOYJarOIIMXCS IO TPOXOXKICHUIO CaMOCTOSTEIbHON
paboThI

B xone BIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUICs BBITIOIHAET PaboOTy 1O
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0€3 ero HemocpeJaCTBEHHOTO
y4acTHsl.


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

Jns oOyyaromuxcst 1mo 3aoyHOd (opme O0y4eHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIEHON paboThl, Yy oOydaromierocs: (GopMupyercs
nenecoo0pa3Hoe ImIaHupOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUM, 00ECIIeYnBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYdYCHHs, IIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHAILHOTO YPOBHSL.

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

—  y4e0HO-METOJIMYEeCKUI MaTepHall 10 IUCIUILTHHE.

11.4. Metonuueckre yKa3zaHWs I8 OOYYalOMIUXCSA IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IIPEAyCMaTpUBaeT KOHTPOJb KauyecTBa 3HAHUM
00ydJaronmxcs, OCyIlIECTBISIEMOT0 B TEUEHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/a OCBOCHUS
JIUCIHIIINHEL

Bo3moskHbBIE METO/IBI TEKYIIETO KOHTPOJIsE 00YyJaIOIInXCs:

— YCTHBIM OIPOC HA 3aHATHSIX;

— 3ammMTa OTYETOB M0 JTab0pPaTOPHBIM paboTaMm;

— TECTHPOBAHUE;

— KOHTPOJIb CAMOCTOSITENIbHBIX PaboT (B MUChMEHHOW UM YCTHOU (hopMax).

11.5. Meromuueckue yKazaHUS Ui OOYYarOIIUXCS IO TPOXOXKICHHIO TPOMEKYTOUHON
aTTeCTaINH.

[TpomexxyToynast arTecTanusi 00yJaloMMXCs IPEIyCMaTPUBACT OILIEHUBAHHE MPOMEKYTOYHBIX U
OKOHYATENIFHBIX PE3YJIbTAaTOB 00yueHus o Aucuumuinae. OHa BKIIOYaeT B ceOsl:

- dK3aMeH — (opMa OLICHKU 3HAHUH, MOIyYEeHHBIX OOYYalolIMMCsl B Ipoliecce M3yUeHHs BCeEi
JMCHUIUIMHB WM €€ YacTH, HaBBIKOB CAaMOCTOSTENBHOW PabOTHI, CIIOCOOHOCTH TNPHMEHSATh WX IUIS
pelIeHHs TPAKTHUECKHX 3a/1a4.

OK3aMeH, KakK MpaBWIO, TPOBOAUTCS B TEPHOJ DK3aMEHAIMOHHOW CECCUM W 3aBeplIaeTcs
aTTECTAIIMOHHON OLCHKOH «OTIMYHO», «XOPOIIO», «YIOBICTBOPHTEIBHO», «HEYIOBICTBOPHTEIHHON.
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