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AHHOTaUA

Hucuunnuna «Pa3paboTka BUPTYyalbHOM M JOMOJHEHHOM pealbHOCTH» BXOJIUT B
o0pa30oBaTeNbHYI0 MPOrpaMMy BbICIIEro oOpa3oBaHUs — Mporpammy OakajaBpuaTa IO
HampasieHuio noAarotoku/ crenuansHoctd 09.03.01 «MHbopmaTuka W BBIYUCIMTENbHAS
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 PEAJIbHOCTU»

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

[IperonaBanye MUCHMIUIMHBI TPEAYCMAaTPUBACT CleAyoume (GopMbl OpraHU3aIluu
y4eOHOTo0 mpoliecca: JIEKLUH, JabopaTopHble paboThl, CAMOCTOSITENbHAsE paboTa 00y4aroLIerocs.
[TporpaMMoil AMCUMILIMHBI PEAYCMOTPEHBI CIEAYIOIINE BHUJIbI KOHTPOJI: TEKYLIUNA KOHTPOJb
yCIIEBaEMOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe SK3aMeHa.

OO0miast TpyAOEMKOCTh OCBOEHHUS JUCLUIUIMHBI COCTAaBIISIET 3 3a4eTHY enuHuiy, 108
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTUIMHE «PYCCKUI».



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[lenpro mpenonaBaHus JAUCHUILIMHBI SBISCTCS MOJNyd4eHHUE OOYUYAIONUMUCS HEOOXOIMMBIX
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, MYJIbTUMOJAIbHBIN
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 PE3yIbTATOB OOYUYCHHUS 110 AUCIHUILTUHE, 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 — [lepeueHs 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 NPOECKTUPOBAHHUS 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 BUPTYaJIbHOU U TOTIOJIHEHHON 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 BUPTYAIbHON U
JIOTIOJTHEHHOM peabHOCTH; BEIOUPATh TEXHOJIOTHU
Y UHCTPYMEHTHI peanu3aliuy NpuiIokKeHni Ha Oase
CHCTEM BUPTYaJIbHOW U JOMOJIHEHHOU
peanbHOCTH; pEaJInu30BbIBATH ITAIIbI
MIPOEKTUPOBAHUS PUIIOKEHUH Ha 6a3e cucTeM
BUPTYAJILHOM U IONIOJHEHHOW PealbHOCTH;
pa3pabarbIBaTh aITOPUTMbI U KOMIIBIOTEPHBIE
MIPOrpaMMbl PUIIOKEHHUH Ha 6a3e cucteM
BUPTYaJIbHOW U AONOJHEHHOW PEAIbHOCTH;
COCTABJISITh TEXHUUYECKYIO JIOKYMEHTAIIMIO Ha
pa3paboTKy, UCIIBITAHUS U MCIIOJIb30BAaHHE




MPUJIOKEHUH Ha 0a3e CHUCTEM BUPTYaIbHOU U
JIOTIOJTHEHHOM pealbHOCTH; IPUMEHATH CTaHIAPThI
IIPU CO3/IaHUM MTPUIIOKEHUH Ha 0a3e cucrteM
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.

3HaHuUs, 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 TUCIHUTUINHE (M paCIpeie]ICHIE TOW TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABIICHBI B
Tabnure 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCIUITINHBI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKkocmup OUCHYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:

nexrwn (JI), (gac) 17 17

npakTudyeckue/cemunapckue 3anstus  (113),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 34 34

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesccymounoit ammecmayuu: 3a4er,
mubd. 3auger, sk3amed (3auer, Judd. 3auy, OK3. JK3.
OK3.%%)




4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCHUIUIAHBI 110 pa3fiesiaM U BUJAM 3aHATHIA.
Paznensl, TeMBl AUCHUTIIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B TA0IHIIE 3.

Ta6ymmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TeMbI AUCHUITIIMHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (gac)
Cemectp 7
Paznen 1. 9CHOBI>I YEJIOBEKO-MAIIMHHOTO 1 |
B3aMMOJICHCTBHUS
Paznen 2 [NorpyxeHue, npucyTcTBre, KNOEpOOIE3HB 2 1
Paznen 3 HTEpaKTUBHOCTH 2 1
Pasnen 4 BupryanbHas pealilbHOCTb 2 18 5
Paznen 5 JlononHeHHas peaqbHOCTb U IOMOJIHEHHAS D) 16 5
BHUPTYaJIBHOCTH
Pasnen 6 BupryanbHele MUpPBI M METaBCEIICHHAs 2 1
Paznen 7 MynbTuMozaanbHelid HHTEpdEiic 2 1
Paznmen 8 3T51m,1 ¥ HOpMaTWBHas 0a3a pa3paboTKu 2 3
ITPUIIOKCHNHU
Paznen 9 Ilpumepsl HCIONB30BAaHUS TEXHOIOTUI 2 3
Htoro B cemecTpe: 17 34 21
Uroro 17 0 34 0 21

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
Oo0yJaromMMHUCST ~ ONpPENEeNeHHBIX  TPYIOBBIX  (YHKUIMH, CBSI3aHHBIX C  Oy;ymiei
npo¢eCcCHOHATIBHOM 1€ TETbHOCTBIO.

4.2. CopaepkaHue pa3/iesIoB U TEM JICKITMOHHBIX 3aHSITH.
Copep:xanuie pa3felioB U TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

Ne

paszena HasBanue u cogepkanue pas/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1 OcHOBBI 4eNTOBEKO-MAILIMHHOTO B3aUMOJICHCTBUS

1.1.1  OcHOBHBIE MOHATHSA B O0JIACTH YEJIOBEKO-MAIIMHHOTO B3aUMOJIeHCTBUS

1.1.2  OcHOBHBIE NOHSTUS «BUPTYaAJIbHBIIY, «peaibHO-BUPTYAJIbHBIN KOHTUHYYM» U
1 «upOBBIE PEATBHOCTH»

1.1.3 [losranHas Mozaenb 006pabOTKH HHPOPMAIIH YETOBEKOM, OCHOBHBIE
HCIIOJIb3YEMBIE CEHCOMOTOPHBIE, KOTHUTUBHBIE U IICUXOJIOTUYECKHE XapAKTEPUCTUKN
YyeJloBeKa

Tema 1.2 [lorpyxeHue, npucyrcTBue, kubepooe3Hb
1.2.1 Tlorpyxenue

2 1.2.2  IloHATHe BOBIEUEHHOCTU
1.2.3 IlpucyrcrtBue
Tewma 1.3 IHTEpaKTHBHOCTH
1.3.1 IloHATHE UHTEPAKTUBHOCTH
1.3.2 3agaum 3D-maHunysmuin
3 1.3.3 Knaccudukanus TEXHUK MaHUITYJISILUT

1.3.3 HaBurauus — onpeneiaeHust, TpyAHOCTH

1.3.3 Haswuranus — 3aaauu 3D nepemenienus 1 ux Kiaccuuxarus

1.3.3 HaBurauus — nouck nyTu

1.3.4 Vupasnenue cucremoii 3D nonb3oBaTenbckoro uHTepderica — npoOiaemsl,




KJIacCU(UKaIUs METOJIOB YIIPaBJICHUS

Tema 1.4 BupryanbHas peaabHOCTb

1.4.1 Onpenenenusi BUPTyaIbHON PEaTbHOCTH, IPUMEPHI

1.4.2 KoHuenTyaiabHble MOJIENHN BUPTYAJIbHON pEaIbHOCTH

1.4.3 OO6oOuieHHass apXUTEKTypa CUCTEM BUPTYIbHOU PEaTbHOCTH
1.4.4 OcHOBHBIE KJIACCU(HUKAIMN CHCTEM BUPTYaJIbHON pealbHOCTH

Tema 1.5 JlononHeHHasi peaIbHOCTb U JIONOJTHEHHAS] BUPTYaJIbHOCTh

1.5.1 Omnpenenenus AONOJIHEHHON pealbHOCTH, IPUMEPHI

1.5.2 OcHOBHBIE CBOMCTBA, TEXHOJIOTUU pEATU3alliy U PaCliO3HABAHUS

1.5.3 BusyanpHas J0NOJHEHHAS peaTbHOCTh — TUIIOBBIC 33JJa4H, KIIACCHU(PUKALIUS
YCTPOMCTB BU3yaJIbHOTO OTOOpaKeHUs

1.5.4 Ilpumep apXUTEKTYphl CUCTEMBI JOTIOJHEHHON PealbHOCTH

1.5.6 JlonosiHeHHAs: BUPTYaJIbHOCTh M €€ CBOKMCTBA, TPUMEPHI

Tema 1.6 BuptyanbHble MUpBI U METaBCEICHHAS
1.6.1 BupryanbHble MUPBI
1.6.2 MeraBceneHHas

Tema 1.7 MynsTuMonanbHbIid HHTEpdEtic

1.7.1 MynbTUMOAaIbHOE B3aUMOJICHCTBUE B BUPTYAJIbHOM CpeJie, IPUMEPDI
1.7.2  ApxutexTypya MyJIbTUMOAAIBLHOTO UHTEpdeiica

1.7.3 KonnenryajibHbIe MOACIN MYJIbTUMOIATHBHOTO HHTEp(detica

Tema 1.8 Dramnbl 1 HOpMaTUBHAs 6a3a pa3pabOTKU MPHIOKEHUN HA OCHOBE
U(PPOBBIX PEATbHOCTEH

1.8.1 IIpoekTHbIe 1 TEXHUYECKHUE MTPOLIECCHI CO3AAHUS

1.8.2 MeTo/1bl OLIEHUBAHUS IPUTOJHOCTH UCIIOJIb30BAHUS

1.8.3 OcHOBHBIE UCIOJIb3yEMbIE CTAHJAPTHI

Tema 1.9 [Ipumeps! ucnonb30Banus MUGPOBBIX PEATbHOCTEN

1.9.1 OGnactu u 1enu NpuMeHEeHus!, IPUMEPbI

1.9.2  [IpoekTsl, peann3oBaHHbIE B JIAOOPATOPUH LIUPPOBBIX peaTbHOCTEN
1.9.3 PexkoMmeHauuu 1o npuMeHEHUIO

JIEKIIMOHHBIX 3aHATHS MPOBOJAATCS B UHTEPAKTUBHON (hopMe (yTpaBiisiemas TUCKyCCus,
JEMOHCTpAaLMs CIail10B WK yueOHBIX (PUIIBMOB.

4.3. Tlpaktuueckue (CeMUHAPCKHUE) 3aHSITUS
TeMbl MpakTUUYECKUX 3aHATUN U UX TPYAOEMKOCTh IPUBEACHBI B Tabau1Ie 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

3 aux Ne
Ne | Tems! npakTuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPaKTHYECKOH |pasmena
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIe 3aHATHUS
Tembl 1aG0opaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBECHBI B TabuIe 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

W3 aux Ne paznena
TpynoemkocTs, .
HaumenoBanne nabopatopHbIx padboT (uac) MPaKTUYECKOU JIMCITHIT
MOATOTOBKH, JINHBI




| | | (uac) |

Cemectp 7

1 | MapkepHas 1ONOJTHEHHAs] peaJIbHOCTh 6 6 5
Ha 6a3ze ARCore

2 | JomnosHeHHas peaJIbHOCTh C 6 6 5
MPOCTPAHCTBEHHBIM KapTUPOBAHUEM
ARCore

3 | 3HaKOMCTBO CO IIVIEMOM BUPTYaIbHOU 8 8 4
peansHoctu VIVE Pro u coznanue
MIPUJIOKEHHUS Ha €r0 OCHOBE C
WCITOJIb30BaHUEM KOHTPOJIJIEPOB

4 | Co3nanue NpuIOKEHUs C 4 4 5
UCIIOJIb30BaHUEM TpPEeKepoB Vive
Tracker

5 | 3HaKOMCTBO CO IINIEMOM BHPTYaJIbHOU 10 10 4
peanbHOCTH Oculus Quest 2 1 co3nanue
MIPUJIOKEHHUS Ha €r0 OCHOBE C
HCITOJIb30BaHUEM KOHTPOJIJIEPOB U
JKECTOB

Bcero 34 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOThI
VY4eOHbIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroImuXxcs
Bunpl camocTosiTenbHOM paboThI U €e TPYJOEMKOCTh ITPUBEACHBI B TabHLe 7.

Tabnuua 7 — Buasl caMoCcTosTENbHONU pabOThI U €€ TPYI0EMKOCTb

. Bceero, | Cemectp 5,
Bun camocrositenbHOl paboTh
qac qac
1 2 3
N3ydeHue TeopeTruueckoro MaTepuaia
5 5
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka Kk TEKymeMmy KOHTPOJIIO 4 4
ycneBaemoctH (TKY)
Jomamnee 3ananue (/13)
KonTtposnbhsie padboTs! 3a04HnukoB (KP3)
[ToaroroBka K MpOMEXKyTOYHOMN 12 12
arrecranuu (ITA)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONINUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-METOAMUECKNE MaTepHalbl IS CAMOCTOSTENBHON paboThl OOYYArOMIMXCS YKa3aHbI B
m.m. 6-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI




Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

[lepeuyeHb neUaTHBIX U 3JEKTPOHHBIX YUeOHBIX M3/IaHUH MpHUBeIeH B TadauIle 8.

Mugp/ URL KonnuecTtBo
azapec buGnuorpaduueckas ccpiika HK3EMILISPOB
B OubimoTeke
004 BupryanpHas u 10moHEHHas peasIbHOCTh: yue0. mocodue / 5
B 52 . A. bynrakos, E. E. Maiin, A. B. Hukutun, H. H. Pemernukona, 1.
A. CutHHKOB; TTof pea. npod., A-pa TexH. Hayk M .b. Cepreesa. —
CIl6.: I'VAIL 2022. - 210 c.
MeraBcenennas. PazpaboTtka u ucrnonbs3oBanue Ha npumepe 'Y AIL:
yue6. nocobue / A. B. Hukutun u ap. — CI16.: I'VAIIL 2024. - 136 ¢
MertaBcenennas ['Y Al [lpaktuueckue 3aHATHS: y4e0.-METO/I.
nocobue /A. B. Hukutun u ap. — CI16.: 'YAII, 2024. — 136 c.
52 MerTaBcenieHHas: OCHOBHBIE MMOHATHUS U peau3anus: yued. mocodue / 5
H 62 A. B. Hukutun, H. H. Pemmrernuxosa, 1. A. Cutaukos. — CII0.:
I'VAIL 2022. - 110 c.
[udpoBsie pealbHOCTH: TIOIB30BATEIBCKHIA OMBIT: yued. mocobue /
A. B. Hukutun, H. H. Pemernukona. — CII6.: I'YAIIL, 2023. - 102 c.
004.9 KynbrypHOe Hacneaue B peajibHO-BUPTYaJIbHOM KOHTHHYYME: yue0. 15
K90 nocobue / mox pea. kaun. TexH. Hayk A. B. Hukuruna. — CI16.:
I'VAIL 2017. - 91 c.
004 Tpenaxepbl TPEHUPOBKH M OLIEHKH HABBIKOB MEPCOHAJIA HA OCHOBE 5
T 66 M(POBBIX pealbHOCTEH: YueOHo-MeToanueckoe nocoodue/
A.B.Huxkurtun, H.H.Pemernukona, A.B.Apuact, U.A.CUTHUKOB,
C.B.®unbkoBckuii— CII16.: 'VAIIL 2021. — 127 c.
7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMM YHHKAITHOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(OPMAaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCITUILIAHBI

npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb OSIEKTPOHHBIX O0pa30OBaTENbHBIX PECYpPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HanmenoBanue
https://habr.com/ru/hub/arvrdev/ Paspabotka monx 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

_user_interfaces_for_virtual reality and games 3D _sel

ection_manipulation_and_spatial navigation

and spatial navigation

3D user mterfaces for virtual reality and games: 3D selection, manipulation,

8. Ilepeuenb HHPOPMAIIMOHHBIX TEXHOJIOTUN

00pa3oBaTeNbHOTO MpOoIecca Mo JUCIUILITHHE.

Ta6mmma 10— [Mepeyers mporpaMmMHOTO oOecrieueHus

8.1. HCquCHL nporpaMmMHOTO 06GCHC‘-IeHI/I}I, HCIIOJIB3YCMOI'0 TIpH OCYHICCTBJIICHUU

HepequL HCIOJIb3YCMOI'0 IPpOTrpaMMHOI0 obecreueHus OpCaACTaBJICH B Ta6JII/II_IC 10.

Ne /i1

Hanmenosanue

1

Blender 4.1 wim HOBee

2

Unity 2021.3 LTS unu HOBee



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

3 \ Steam (SteamVR)

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTeILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNILHOrO Ipoliecca 10 AUCHUILIMHE, IpeAcTaBieH B Tabnuuel?2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
JleknmonHas ayauropus 32-04
2 | CnenuanusupoBaHHas 1aboparopus «BeranciautenpHas 52-09, 51-07
nabopaTopHsi»

10. Ouenounsle cpeacTBa JUIs IPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CocTtaB OLIEHOYHBIX CPEICTBAJISA IPOBEACHHUS IPOMEXKYTOUHOW aTTecTaluu
00ydJaronumxcs no IMCUUILTMHE TPUBEIeH B Tabnuie 13.
Tabmuua 13 — CocTaB OIIEHOUYHBIX CPEACTB ISl IPOBEICHHsI TPOMEXKYTOUYHOM aTTecTaliuu

Bun npomexyTodHOM arTecTanun ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIC OUJIETHI;
3amaun;
TecTnl.

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpPOBHSI C(HOPMHPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00ydJarouMMucs NMpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas puBeeHa B Ta0nuie 14.

B teuenune cemectpa MokeT ucnosb3oBaThes 100-0amipHas mKaga MOAYIbHO-PEUTUHTOBOM
CUCTEMBbl YHMBEpPCUTETA, IIPAaBUJIA HCIOIb30BAaHUS KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM
JIOKaJIbHBIM HOpMaTUBHBIM akToMm 'Y AIL

Tabmuua 14 —Kpurepuu o1ieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ajuIbHAs IKaIa paKTep boprp HIM

— oOyyaronuiicss TIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAMMHBIN

MaTcpHuall;

— YBCPEHHO, JIOTUYHO, ITOCIICA0OBATCIILHO U IT'PAMOTHO €r0 U3J1aracrt,
«OTIIMYHO» — OIIMpasACb Ha 3HaHUA OCHOBHOU H )IOHOHHHTGHBHOﬁ JIMTCPATYPBhI,
(Ga4uTCHO» TCCHO NPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTHQCCKOﬁ

JIeATETbHOCTBIO HAIIPaBICHUS;
— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMbIE UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;




Or11eHKa KOMITETEHITUHN

5-0ajuIbHAs IIKaIa

XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI

— CBOOOHO BJIAZICET CHCTEMON CIIELUAIN3UPOBAHHBIX MTOHITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaromuiicst TBEp/I0 YCBOMII IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JUTEPaTyphI;

— HE JIOMYCKAET CYIECTBEHHBIX HETOYHOCTEM;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOWU JI€ATEeIbHOCTHIO
HAIPaBIICHUS;

— apryMeHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeTIaeT BBIBOJIBI M 000O0IICHHS,

— BJIaJICET CUCTEMOM CIelaIN3uPOBAHHBIX OHSITUH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicst ycBOMJI TOJIBKO OCHOBHOM IPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPhL;

— JIOIIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [TOJI0KEHMUS,;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIAOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYIIECTBCHHbIE  OIMMOKM W  HETOYHOCTH  NpHU
PAacCMOTPEHHU MPOOIEM B KOHKPETHOM HaIPaBICHHH;

— HCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYIHUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHHSI UM UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) As 3K3aMeHa npeIcTaBiIeHbl B Ta0uie 15.

Tabnuma 15 — Boripocs! (3agaun) 115 9K3aMeHa

Ne Kon
wn [Tepedyens BompocoB (3a1av) 115 IK3aMeHa HHKATOPA
1 Konnenmus peanbHO-BUPTYaIbHOIO0 KOHTHHYYMa, LHppossie peaabHocTU. | [1K-6.3.1
2 ITostanHas Mojesb 00pabOTKHU HHPOPMALIUHU YEIOBEKOM. I1K-6.3.1
3 Omryienus — o01ee MOHATHE, CBOMCTBA, KJIacCU(UKAIHS. TIK-6.3.1
4 Bocnpusitue — ob1iiee noHsaTue, 0COOEHHOCTH, TapaMeTpsl [1K-6.3.1

BOCHPHUHHUMAEMBIX 00BEKTOB, BOCIPUSIITHE MPOCTPAHCTBA U BPEMEHHU.
5 ITorpyxenue — onpeneneHue, (akTopsl BEI30BA, CTENEHb, (DOPMBI. I1K-6.3.1
6 [IpucyrcTBue — onpeneneHne, KOHIENIUU, OTIMYHE OT MOTPYKEHUSI. I1K-6.3.1
7 KubepOone3Hb - CHMOTOMBI, IPUYUHBI, (PAKTOPBI, MYTH NPEOIOICHHUS. [1K-6.3.1
8 WHTEpaKTUBHOCTD — ONPEJEIIEHNE, XapaKTEPUCTUKH, TUIIOBBIE 3a7aun [IK-6.Y.1
TEXHUKU MaHUITYJISIIMY, HABUTAIIMSL.
9 [ToHsTHS «BUPTYaIbHASI PEAIBHOCTH. I1K-6.3.1
10 KoHuenryanpHble MOJEIN CUCTEM BUPTYAJIbHON PEATBHOCTH. [1K-6.3.1
11 CTpyKTypa cuCTEMBI BUPTYaJIbHOU PEAIBHOCTH. I1K-6.3.1
12 Krnaccudukanus cucteM BUPTYyalIbHOM peaJIbHOCTH. [1K-6.3.1
13 Onpenenenus JOMOIHEHHON pealbHOCTH, OCHOBHBIE CBOMCTBA, [1K-6.3.1
TEXHOJIOTUH pean3alliy U Paclio3HaBaHUs JJOTIOJIHEHHOW pealbHOCTH.




14 BusyanbHas JonoJIHEHHAs PEAaTbHOCTh — CBOMCTBA, apxuTekTypa cucteMbl. | [1K-6.3.1
15 JlonosIHEHHas: BUPTYaJIbHOCTh M €€ CBOICTBA. I1K-6.3.1
16 BupTtyasibHbie MUPBI 1 METABCEJICHHAS I1K-6.3.1
17 [ToHaTHE MYJIBTUMOJANIEHOTO HHTEpdeEiica, XapakTepucTuky, apxutekrypa. | [1K-6.3.1
18 KonnenryanapHble MOJIETN MYJIbTUMOJAIBHOTO HHTEp(DEiica. I1K-6.3.1
19 Otansl 1 HOpMaTUBHAS 0a3a pa3pabOTKU MPUIIOKEHUH HA OCHOBE [1IK-6.3.1
1M (POBBIX PEATLHOCTEH.
20 OO6macTu MpUMEHEHHMS - KyJabTypa (My3eH, TeaTpsl, KuHemaTorpad), [1K-6.3.1
MPOMBIIIICHHOCTh, MEIUIIMHA, 00pa30BaHKe, KyJbTYpPHOE HACIEINE U
TEMaTUYeCKHe MapKu, TPEHaX, ICUXOJIOTHS U ICUXOTEparnusl.
21 CocraB TpeboBaHMii K pa3paboTKe MPUIOKEHUI Ha OCHOBE IIU(PPOBBIX [IK-6.Y.1
peambHOCTEH.
22 Yen0BeKO-0pUEHTHPOBAHHOE MTPOSKTUPOBAHNUE CHCTEM HU(POBBIX [IK-6.Y.1
pearbHOCTEM.
23 [TpoeKkTHBIE M TEXHUYECKUE TPOLIECCHI CO3IAaHMSI CUCTEM IU(PPOBBIX [IK-6.Y.1
pEATBLHOCTEM.
24 OreHKa MPUTOTHOCTH MCIIOIB30BAHUS CHCTEM IH(POBBIX PeaTbHOCTEH [1IK-6.Y.1
25 TpexypoBHeBast MOJIEINb Pa3pabOTKU MPUIIOKEHUH Ha OCHOBE ITU(POBBIX [IK-6.VY.1
peanbHOCTEMN
26 [Tpumep dopmupoBanus TpeOOBaHUH K pa3pabOTKe MPHIIOKEHUN Ha [1K-6.B.1
OCHOBE ITU(POBBIX PEATHHOCTEH C UCTIONB30BaHUEM CEHCOMOTOPHBIX U
KOTHUTHBHBIX XapaKTEPUCTHK MOJIb30BATEIS
27 O0600611eHHas TOCIe0BaTEIbHOCTh Pa3padOTKH MPHIIOKEHUN HA OCHOBE [1K-6.B.1
U (QPOBBIX PEATHHOCTEH
Bompocsr (3amaun) st 3aueta / mudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne i/ [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera Kon
WHANKATOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
npejcTaBieHsl B Tadauie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBO#1 pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsl 1 mpoBeneHHMsT TPOMEXYTOYHOM aTTecTallii B BHJIE TECTUPOBAHUS
npeJicTaBIeHbI B Tabnuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

o Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
UHJUKATOpa
1 3aianne KOMOMHUPOBAHHOT'O THIA ¢ BEIOOpOM oHOTO BepHoro otBera | I1K-6

W3 YEThIPEX MPEAJIOKEHHBIX
Uncmpyxyus: Ilpouumatime mexcm u 8vibepume 00UH NPABUTILHBLLL
omeem.

K xakoMy ypOBHIO OTpY’KE€HUS M B3aUMOJIEHCTBUS MOJIb30BATENS B
TPEXYPOBHEBOW MOJIETIN CUCTEMBI BUPTYaIbHON pPEabHOCTH OTHOCUTCS
noHsiTue «VIMInopTrpoBaHHas MOBEIEHYECKAs cXeMay?




1. ceHCOMOTOpPHBII
2. (GyHKUMOHATBHBIN
3. KOTHUTHUBHBIN

3a,Z[aHI/IC KOM6I/IHI/IpOBaHHOFO THIIA C BBI60pOM HCCKOJIbKUX BAPpHUAaHTOB

OTBCTA U3 NPCIIIOKCHHBIX

Huempyxyus: Ilpouumatime mexcm, vibepume npasuiibHvle 6apUaHmbl

omeena

Kaxkue cBolicTBa UMEIOT CHCTEMBI JJOTIOJTHEHHOWN peaabHOCTH?

1. KOMOMHHPYIOT peaibHbIC U BUPTyaJIbHbIE OOBEKTHI B PEaTbHOM
cpene

2. KOMOMHHPYIOT peajbHbIC U BUPTyaJbHbIE OOBEKTHI B

BUPTYaJILHOU cpelie

paboTaroT B MHTEPAKTUBHOM PEXHUME B peaJIbHOM BpeMeHHU B 3D

4. peanucTUYHO COBMELIAIOT peajibHble U BUPTYallbHbIE O0BEKTHI

JIPYT € IPYTOM

(98]

ITK-6

3aIlaHI/I€ 3aKPBITOI'O THUIIA HA YCTAHOBJICHUC COOTBCTCTBUA

HHCWlpyKl/ﬂ/l}lf Hpoqumaﬁme meKkcn u ycmaHnosume coomeemcmeue.

3anauu 3D B3auMOAEHCTBUS XapaKTepUCTUKU

A Manunynsmnuun 1 IlepemenieHue 1 MOUCK NyTU

b

HaBuramnus 2 VI3MeHeHne COCTOSIHUSA
CHUCTEMBI WJIK pEeKUMaA
B3aHMOJIEUCTBHA

B

Cenexuus 3 OmnpeneneHue MonoKeHUs U
OpHEHTAIMH 00BEKTa

r

VYnpasneHue cucteMoit 4 OnpezneneHue OJHOTO UITH
HECKOJIbKMX 00BEKTOB M3 Habopa

K kaxxmoif mo3uiuu, TaHHOM B JIEBOM CTOJIOIIE, Oo10epuTe
COOTBETCTBYIOILYIO IO3UIIUIO B IIPaBOM CTOJIOLE

3anuuuTe BeIOpaHHbIE HUQPHI 1O COOTBETCTBYIOIIUMH OYKBAMU:

A

b B I

[1IK-6

3ajaHue 3aKphITOrO TUMA Ha YCTAaHOBJIEHUE MOCIE0BATEIbHOCTH
Uncmpyrkyus.: Ipouumarume mexcm u ycmanogume
nocne008amenbHOCHb.

Kakoii nops10k 1elcTBUN 4€TI0BEKO-OPUEHTUPOBAHHOTO
MIPOEKTUPOBAHMSI UHTEPAKTUBHBIX CUCTEM

A Omnpenenenne TpeOOBaHUM MOTB30BATENEH

b Onpenenenue yciaoBuid HCIOJIb30BAHUS

B [InanupoBanue npouecca npoeKTHPOBAHUS

I' Ouenka npoekra

J1 Pa3paboTka NpOEKTHBIX peIIeHui

3anuumTe COOTBETCTBYIOLIYIO TOCIIEI0BATEIBHOCTD OYKB
CJIEBA HAIIPABO

[1IK-6




5 3a7aHre OTKPBITOrO TUIIA C PA3BEPHYTHIM OTBETOM I1K-6
Hnuempyxyusa: Ilpouumatime mexkcm u 3anuiiume pa3eepHymulii
000CHOBAHHbBII OMEem

Kakomy THITy MyJIbTUMOJAIEHOTO B3aMMOJICHCTBHSI COOTBETCTBYET
crenytomas cutyanus: [Ipu 3amoiHeH: TEKCTOBOTO MOJIS 7Sl BBOJA
MMEHH U (pamMuinu pedeBoil (MUKPO(OH) BBOJI UCIIOIB3YETCS IS
MIPOM3HECEHUS UMEHU MOJIH30BATENS, B TO BPEMsI KaK MUChMEHHBIN
(KJ1aBHATYpa) UCTIOJIb3YETCS Ui BBOJIA (PaMHIIK B PAMKax OJJHOTO
WHTEpBaJia BPEMCHHU.

Kntoun npaBunbHbIX OTBETOB Ha TecThl pasmenieHbl B Ilpunoxenun 1 x PII u
HaxomATcsl y crnenuanuctoB nmo YMP kadenpsr 44, 3amectutens 3aBefyromero kapeapou u
PYKOBOAMTENSI 00pa30BaTeNbHOM MPOTrpaMMBl.

Cucrema olieHUBaHUS TECTOBBIX 33JIaHUM MOKa3aHa B Tabnuie 18.1.

Tab6muna 18.1 — Cucrema OLlEHUBAHKS TECTOBBIX 3aJaHUN

Ne VYKa3aHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHusA
(Oanbl, MOJIy4EeHHBIE 32 BBITOJIIHEHHUE \
XapaKTePUCTHKA MTPABUILHOCTH OTBETA)

1 3alaHue 3aKpBITOTO THUIIA HA [TonHOE coBIaZieHNE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE COOTBETCTBUS orieHuBaercs 1 0anom, HEeBEpHBIN OTBET
CUMTAETCS] BEPHBIM, €CITU unu ero orcyrctBue — 0 6amioB (b0
YCTaHOBJICHBI BCE COOTBETCTBHS YKa3bIBAETCS «BEPHOY \ «HEBEPHOY)
(mo3uLKK U3 OIHOTO CTONOLA
BEPHO COIMOCTABJICHBI C MO3ULIUSIMU
JPYroro cTojoua)

2 3aaHue 3aKpbITOrO THIA Ha [ToHOE COBMaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE oreHuBaetcs | 6ayuiom, eciy JOMyIIeHbI
MOCJIEI0BATEIbHOCTH CUNTAETCS OLIMOKH W OTBET OTCYTCTBYET — 0
BEPHBIM, €CIIU IIPAaBUJIbHO YKa3aHa | 0ayuioB (JIMOO yKa3bIBAETCS «BEPHOM\
BCs1 MOCJIEZIOBATENIBHOCTD IIU(P «HEBEPHOY)

3 3amanrie kKoMOMHUPOBaHHOTO TUMa | [ToHOE coBMaeHne ¢ BEPHBIM OTBETOM
C BBIOOPOM OZIHOTO BEpHOTO OTBETa | OlLleHHBaeTcs 1 6amioM, HeBepHBIN OTBET
U3 YEeThIPEX NPEJIOKEHHBIX U wiu ero orcyrcraue — 0 6anos (1100
000CHOBaHHMEM BBIOOpA CUMTACTCS | YKA3bIBACTCS «BEPHO»\ «HEBEPHO)
BEPHBIM, €CITH MPABIIILHO YKa3aHa
udpa v MPUBEICHBI KOHKPETHBIE
apryMEHTHI, UCTIOIb3yeMbIe TIPU
BBIOOpE OTBETA

4 3amanre KoMOMHUPOBaHHOTO TUMa | [TotHOE coBmajzieHue ¢ BEPHBIM OTBETOM
C BBIOOPOM HECKOJIbKMX BapUAHTOB | OlleHHBaeTcs 1 6aioM, €Ciiu IOMyIIeHbI
OTBETA M3 MPEIOKECHHBIX H OIMOKH WJIH OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 6amioB (JIn0O yKa3bIBACTCS «BEPHOM\
BHIOOpA CUUTACTCSI BEPHBIM, €CIIH KHEBEPHOY)

MPABUIILHO YKa3aHbI IUQPPHI U
NIPUBEJICHBI KOHKPETHBIE
apryMeHTBHI, HCTIOJIb3yeMble TIPU
BbIOOPE OTBETOB




5 3agaHre OTKPBITOrO TUIA C
pa3BEpHYTHIM OTBETOM CUHUTAETCS
BEPHBIM, €CJIM OTBET COBIAIACT C
ATAJIOHHBIM IO COJEPKAHUIO U
MOJIHOTE

[IpaBuibHBIN OTBET 3a 3aJlaHUE
orieHUBaeTcs B 3 Oaiia, ecliy AOMyIieHa
0J1Ha ONINOKa \ HETOYHOCTH \ OTBET
NPaBUJIBHBIN, HO HE MOJIHBIN - 1 Ga,
ecim onymieHo 6osee 1 ommbku \ oTBET
HENPABWILHBINA \ OTBET OTCYTCTBYET — 0
OayIOB (JIMOO YKA3bIBAETCS «BEPHOM\
«HEBEPHOY)

WHCTpYKLMS 1O BBITOJHEHUIO TECTOBOTO 3aJaHHsI HaX0AUTCs B Tabmuie 18.2.
Ta6ymma 18.2 - MHCTpYKIHS 110 BBITOJTHEHUIO TECTOBOTO 3a/IaHUS

Ne Tun 3ananus WNHucTpykuus
1 3ananue 3akpbiToro Tna Ha | IIpounTaiite TEKCT M YCTaHOBUTE COOTBETCTBUE.
yCTaHOBJICHHE COOTBeTCTBUs | K KaXkm0#1 mO3UIMK, TaHHOU B JIEBOM CTOJIOIIE,
o 0EepUTE COOTBETCTBYIOLIYIO O3UIIMIO B
IPaBOM CTOJIOIIE
2 3ananue 3akppiToro Tuna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaAHOBJICHHE [10CJIEI0BATEIbHOCTh
MOCJIEI0BATEIbHOCTH 3anuiuTe COOTBETCTBYIOLIYIO
I0CJIEI0BATEIbHOCTh OYKB CJI€Ba HAIpaBo
3 3ananue komOuHUpoBaHHOrO | [IpounTaiiTe TEKCT, BEIOEPUTE NPABUIBHBIN
THUIIA C BBIOOPOM OJTHOTO OTBET U 3alULINTE apIyMEHTHI,
BEPHOTO OTBETA U3 YETHIPEX | 0OOCHOBBIBAIOIINE BHIOOP OTBETA
HPEUIOKEHHBIX U
000CHOBaHHEM BBHIOOpA
4 3aganue komMOuHUpoBaHHOro | IlpounTaiite TEKCT, BBIOEPUTE MTPABUIIBHBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BapUAHThI OTBETA U 3alUILIUTE apIryMEHTHI,
BapHaHTOB OTBETA U3 000CHOBBIBAIOIINE BEIOOP OTBETOB
NPEJIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM
BBIOOpA
5 3aaHue OTKPBITOTO THUIIA C [TpounTaiiTe TEKCT U 3aIMILUTE Pa3BEPHYTHIN
pa3BEepHYTHIM OTBETOM 000CHOBAHHBII OTBET

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00y4eHus1, peICTaBIeHbI B Tabumie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No i/t [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnuyeckue  MaTepuasbl,  ONPEACIAIOIIAE  IMPOLEAYyphl  OLEHUBAHUSA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaronuxcs
I'VAIL

11. Meronuueckne yka3zaHus JUisl 00yJarOIMUXCs 0 OCBOCHHIO JUCITUTITHHBI
11.1. Meronuyeckue yKazaHus MJisg OOYYAlOMIMXCS TIO OCBOEHHUIO JIEKIIMOHHOTO
Martepuana.




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKOe U sICHOE WU3JIOKEeHHE ydeOHoro marepuana. Ha3HaueHune cOBpEeMEHHOH JieKLuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALHUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTHIKEHUI HAaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsl BBITOIHSIET METOM0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUHHBIN anmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeTbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO € IIPENOIaBaTEIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsiBJIeHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITETFHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHSI Ha OJIMKaiIline rofbl;

— HayuyuTbCs METOJUYecKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIC MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpH HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIUNOHHOIO MaTepuara:

—  H3nokeHue TEOPETUUYECKUX BOIIPOCOB, CBSI3aHHBIX C pacCMaTpUBaEMOil TEMOM.

—  Onucanue METOJO0B, NPHUMEHSAEMBIX B CUCTEMaX BUPTYAJbHOM U JONOJIHEHHOMN
PpEaIbHOCTH.

—  JleMoHCTpanus NIpuMepOB pealn3alii BUPTYaJbHOU U JOMOJIHEHHOW PEAIbHOCTH.

—  OO0o01eHne n3M0KEHHOT0 MaTepuaia.

—  OTBeTBI HAa BO3HUKAIOIIUE BONPOCHI 110 TEME JIEKLIHH.

11.2. Meronnyeckue ykazaHus i1 OOYYalOIIMXCS IO BBINOJIHEHUIO J1TAOOPATOPHBIX
pador.

B xone BeimonHeHus m1a0OpaTOpHBIX pPAaOOT oOydarolmuics MAOKEH YIIyOUTbh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHI.

BeinonHenue 51a00paTopHBIX PabOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpEeNenseMoll y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIuM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IMPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUIeHHEe, PAa3BUTHE U JEeTalN3alls TEOPETUYECKUX 3HAHUMN, MOJYyYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpPMAINH [0 N3y4aeMOH IUCIUIINHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajaHue U TpeOoBaHMs K IPOBEAECHUIO J1A00PATOPHBIX pabOT




— TMNPHOOpPETCHHWE HABBIKOB HCCJICIOBaHHMS TMPOIECCOB, SBJICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIHUILTHHBI;

— 3aKpeIUICHHE, Pa3BUTHE U JICTAIU3AIMS TEOPETHYCCKMX 3HAHHM, MOJIYYCHHBIX Ha
JICKITHSIX;

— TOJIyuYeHHE HOBOW MH(OpMAIMH 110 NU3y4aeMOH JTUCIUILINHE,

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

Crpykrypa u hopma oTueTa 0 1abopaTopHOM padboTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIOYATh B Ce0S: TUTYJIBHBIM JIHCT,

(GOpMYIUPOBKY 3aqaHUs, TEOPETUYECKHE TOJIOKEHUsS, HCIIONIb3YeMble TIPU BBITOJHEHUU
1abopaTopHOi paboThI, OMMCAHKUE MPOLECCa BBIOJIHEHUS 1a00paTOpHOM paboThl, MOTyYEHHbIE
pe3ynbTaThl U BHIBOJBI.

TpeboBanus k 0hopMIICHUIO 0TYETA O JIAOOPATOPHOU paboTe
[To kaxmoit maboparopHoii padore odopmisieTcss oTdeT. TUTYIBHBIN JIUCT, TEKCTOBBIC U

rpaduueckue Marepualibl OQOPMIISIFOTCS B COOTBeTCTBHHM C jAcictByromuMu ['OCTamu u
TpeOoBaHusIMU, mpuBeAeHHbIMU Ha caite ['YAIl (www.guap.ru) B pasmene «Cekrop
HOPMAaTUBHOM JTOKYMEHTALUN.
[To ka0t mabopaTopHOit paboTe BHIMOIHAETCS OTACNbHBIN 0TueT. TUTYNbHBIN TUCT
odopmiiseTcs B COOTBETCTBUU C 11a00HOM (00pa3iiom) nmpuBeaeHHbIM Ha caiite ['YAIL B
pasnene «HopmaruBHas pokymentanusi» (https://guap.ru/regdocs/docs/uch). Crynenueckue
paboter cienyer opopMisaTh B coorBercTBHEM ¢ Tpeboanmsmu ['OCT 7.32-2017 «CUBU/.

Otuer o HayuyHO-uccienoBaTenbckol padote. CTpykTypa u npaswia opopmierus» u ['OCT
2.105-2019 «ECK/. O6mue TpeboBaHUS K TEKCTOBBIM JOKYMEHTaM.

MeToanuyecKre YKa3aHus N0 MPOXO0XKIACHUIO J'Ia6ODaTODHbIX Da6OTZ

1. BupryanbHas u A0NOJIHEHHAs pealbHOCTh: yuebd. nocobue / [. A. bynrakos, E. E. Maiin, A.
B. Hukutun, H. H. PemernukoBa, 1. A. CutHUKOB; o1 pell. mpod., 1-pa TexH. Hayk M .b.
Cepreena. — CI16.: IT'YAII, 2022. - 210 c.

11.3. Meronnueckue yka3aHus A5 00y4JarolMXcs MO MPOXOKICHUIO CaMOCTOSITEIbHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITENIBHOM PabOThI, 00yJarONIUiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCcTBEHHOIo
y4acTusl.

Jns oOyvaromuxcst mo 3aoyHoi (opme O00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paboOTYy.

B mnporecce BBIMOJHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3sHoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B TMEpHOJ OOYy4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATEIbHYIO  paloTy
00y4aroIUX CSASIBIISIOTCS:

— y4eOHO-MeTOANYECKUI MaTepual Mo AUCLIUILIINHE.

11.4. Meronuyeckue YyKa3aHus s OOYYaIOUIMXCSA 10 TPOXOXKAECHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcsl, OCyLIECTBISIEMOIO B TEYEHUE CEMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUTUIMHBL.


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

Bo3MokHBIE METO/IBI TEKYIIIETO KOHTPOJIS 00yUJaIOIIMXCS:
— YCTHBIH ONPOC Ha 3aHSTHSIX;
— 3amuTa OT4ETOB 1O J1A0OPATOPHBIM paboTaMm;
— TECTUPOBAHUE;
—  KOHTPOJIb CAMOCTOSITEIIBHBIX PaboT (B MMChMEHHOW WM YCTHOU (hopMax).

11.5. Meronudeckue yKa3aHus Ui OOYYarOMHUXCS TIO MPOXOXACHHUIO IMPOMEXYTOUHOU
aTTeCTaIluu.

[IpomMexyTouHast aTTecTalys O0yJaroIUXCs MPEAyCMATPUBACT OLCHUBAHUE MPOMEKYTOUHBIX U
OKOHYATENFHBIX Pe3yNbTaTOB 00ydeHus 1o aucuuiuimae. OHa BKITIOYaeT B ceOst:

- 9K3aMeH — (hopMa OIEHKH 3HAHWH, MONYUYEHHBIX OOYJaroIMMCS B TIPOIECCE M3yUeHHs BCer
JUCITUILTAHBl WM €€ YaCTH, HABBIKOB CAMOCTOSTEIBHON pPabOThI, CIIOCOOHOCTH MPUMEHSITh WX IS
peIeHus IpaKTHIeCKUX 3a1ad.

OK3aMeH, KaK IPaBWIO, TPOBOAWTCS B IEPHOM 3K3aMCHAIIMOHHOW CECCHH M 3aBEepINacTCs
aTTECTAllMOHHON OIICHKOW «OTIMYHOY», «XOPOIIO», «YyIOBJICTBOPUTEIBHO», «HEYIOBICTBOPUTEIILHOY.



Jluct BHECEHUSI U3MEHEHUH B pabodyro MporpaMmy AUCHUIUINHBI
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