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1 Henu, 327244 ¥ IJIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs 110

TUCHUILIHHE
Lenp kypca: (OpMHUpOBaHHME y CTYIEHTOB KOMIUICKCHBIX 3HAaHMA W TPAKTUYECKUX
HaBBIKOB B 00JacTU pa3pabOTKH, MPOEKTUPOBAHUS W MPUMEHEHUS TEXHOJIOTUH paclIMpeHHON
PEAIbHOCTH [UIsl PELICHUS Pa3IMYHBIX 33Ja4 B Pa3IMYHbIX OTPACIIAX.

3agauu Kypca:

e l3ydyeHne OCHOB TEXHOJIOTUWA PACHIMPEHHOW pPEaIbHOCTU: BUPTYAIbHOM,
JIONOJTHEHHOM M CMEIIaHHOM pealbHOCTH, UX IPUHIUIIOB pa0OThI M BO3MOXKHOCTEN
IIPUMCHEHHS.

e (OcBoeHue NPOrpaMMHBIX CPEICTB VIl PealI3allud IMMEPCUBHBIX CpEll, U3y4EHUE
Pa3IUYHBIX MHCTPYMEHTOB M JIBUXKKOB JJIs co3/1aHusl XR-npusioxkeHuit u paboTsl
C KOHTEHTOM.

e [lomyuyeHue HaBBIKOB pa3pabOTKH KOHTEHTa s XR-NpHIOKEeHUH: cOo3gaHue U
penaktupoBanue 3D-monenei, TEKCTYp, 3BYKOB M aHUMALIUH.

e l3yueHne OCHOB TMpoeKTUpoBaHUs uHTepdeiicoB a1 XR-mpunoxeHwid,
IIOHMMAaHHE IPUHLIUIIOB CO3/IaHUsl MHTEPAKTUBHBIX CPEJl U CUCTEM OPHUEHTALUH.

OOyuenne mno npucuuminHe «XR-TEXHOIOTUW» HAMpaBIeHO Ha (QOPMHPOBAHUE Y
00y4aroIuXxcs CIeyOIUX KOMIIETEHIIUNI:

Koa n HauMeHOBaHHe KOMIIeTeH Mt NuankaTopsl 10CTHKEHUS] KOMITeTeHIUI
OIIK-2 NOIIK-2.1. 3HAeT COBpPEMEHHBIE
WH(POPMAIMOHHEIE TEXHOJIOTHH u

vl HOCTb TOHMMATh IPUHLHUIBI PaOOTHI
CrocobHo 0 PHHI paco IIPOrpaMMHBIE CPEICTBA, OCHOBHBIE BUJbI U

COBPEMCHHAIX MH(OPMAIMOHHBIX HPUHIUIBI PA0OTH UHHOPMAILIMOHHBIX CUCTEM
U MHQOPMALMOHHBIX TEXHOJOTHH; CIOCOOBI
BHEJPEHNUA M MHTErpallud COBPEMEHHBIX
MH(POPMALMOHHBIX CHUCTEM, CIOCOOBI OILIEHKH

HCO6XOI[I/IMOCTI/I HUCIIOJIb30BaHUA

TEXHOJIOTHH ¥ MPOTPaMMHBIX CPEJICTB, B TOM
YUCJIE OTEUECTBEHHOTO TMPOM3BOJACTBA, U
WCTIONB30BAaHUE WX TpPU pEHICHUW 3aaad
npodeccnoHaNbHOMN eATENbHOCTH

IIPOTPaMMHBIX CPEACTB

NOIIK-2.2. ymeer HCII0JIb30BaTh
COBpeMEHHbIe HH()OPMALIMOHHBIE TEXHOJIOTUN
U TporpamMMHBIE CpEACTBa, Kak B paMKax
OTJIEIbHOTO MPEANpUATHs, TaK U B paMKax
KOpHOpaluii, TOCYIapCTBEHHBIX  CHCTEM;
BHEJPATb W HACTpauBaThb COBPEMEHHBIE
MH(POPMALIMOHHbIE  CHUCTEMBI,  IPOBOJHTH
MHTETPALUI0 Pa3IMYHBIX HMH(OPMAIIMOHHBIX
CUCTEM U IIPOIPaMMHBIX CPEJCTB, OLIEHUBATh
HEOOXOUMOCTb HCIIOJIb30BaHUs
IIPOrPaMMHOTO CPEJCTBA Ul PELICHU 3a7a4




NOIIK-2.3. BiageeT HaBbIKAMU ITPUMEHEHHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOT U
U IPOTPaMMHBIX CPEJICTB, IPU PELIEHUH 3aa4
B pa3JIMYHBIX OTPACisiX, BHEAPEHUS U
HACTPOWKHM COBPEMEHHBIX MH(OPMAIIOHHBIX
CHCTEM, OLIEHKHU HE00X0AMMOCTH
UCIOJIb30BaHUS IPOIPAMMHBIX CpPEACTB U
MHPOPMALIMOHHBIX CHUCTEM ISl  pELIeHHs
3aja4

[TK-6. CiocobeH mpenoTBpamiarh noTepu
Y TIOBPEXKJICHUSI IaHHBIX

NIIK-6.1. 3Haet criocoObl U METOIbI
PE3epPBHOrO KOMHUPOBAHUS U
BOCCTAHOBJICHHSI IAHHBIX

NITK-6.2. YMeeT npou3BOIUTH PEe3EpPBHOE
KOITUPOBAHNE M BOCCTAHOBIICHUE JIAHHBIX
NIIK-6.3. VimeeT HaBbIKU IPUMEHEHUS
MIPOrpaMMHOTO 00eCTIeUeHUs ISt
PE3epBHOTO KOMTUPOBAHUS U
BOCCTAHOBJICHHSI JIAHHBIX

2 MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JIMCcLMIUIMHA OTHOCUTCS K YacTH DJIeKTUBHbBIC qucuuiuinabl b1.2.3]] 6a3oBoro Omoka b1.

N3ydyenne naHHON AUCUMILIMHBI Oa3upyeTcs Ha CASAYIOUINX JUCIUILINHAX

L4 3D'MO,[[€J'II/IpOBaHI/IC " KOMITO3UTUHT B MCAUAUHAYCTPUU;

e IIHCTpyMEHTHI BU3yanu3alyu JaHHbIX;

e PactpoBas u BeKTOpHas rpaduka;

e KOMMO3UIIMOHHBIA IU3aiiH.

OCHOBHBIC TTOJIOKCHUS JAUCIHHUITIIIMHBI JOJIPKHBI OBITh UCIIOJb30BaHbI B JlalbHEHIIIEM npu

HU3YUCHUH CIICAYIOINNUX NUCIHUIIINH

e [IpousBojacTBeHHAs MPAKTHKA (MPEAIUTIIIOMHA).

3 CTpyKTypa U coaepkaHue TUCHUILINHBI
OOmass TPyIOEeMKOCTh JAWCIHMILIAHBI COCTaBISIET 3 3adeTHbIe eauHuIpl, T.e. 108

paboTa CTy/IeHTOB).

aKaJIeMMUECKUX YacoB (M3 HUX 54 yaca — ayJUTOpPHBIC 3aHATHS U 54 Yaca — caMOCTOSITEIbHAs

Paznensr nucnumuinHbl M3ydaroTces Ha 3 Kypce B 6 cemecTpe, GpopMa MpoMEKyTOIHOMH

aTrecrainuu — 3a4cCT.

3.1 Buabl yueOHoii padoThl 1 TPYA0eMKOCTH (110 popmMam o0yueHus1)

3.1.1 Ounas opma oO0ydeHus

\ Bun yueOHo# padoThl

\ CemecTpsl |




Ne
n/n

KoanuecTrBo
4yacoB

Cemectp

Heneas
ceMecTpa

AyJIMTOpPHBbIE 3aHATHS

54

1-18

B ToM umncie:

11

Jlexknuu

18

1-18

1.2

3aHATUA

CemuHapcKue/mpakTHIEeCKue

JlaboparopHbIe 3aHATHS

36

1-18

N

CamocrosiTesbHasi padoTa

54

1-18

IIpome:kyTouHasi aTTecTanms

19-21

3ayer/rK3aMeH

3a4CT

HUroro:

108

3.2 TemaTu4ecKni NJIAH U3yYeHHUS JUCHUILIMHBI (110 (popMaM 00ydeHus1)
3.2.1 Ounas popma 0OydeHus

Pa3zgeanl/ TemMbl
JUCHMILINHBI

TpyaoemkocThb, yac

AyautopHas pabora

Bcero

Jlek
1107071

Cemunap
cKkue/
NpaKTH
YecKue
3aHATHA

JIabo

parto

pHbBIE
3aHATHA

IIpakTu
yecKas
MOAroTO
BKa

Camoc
TOSATEIb
Has
padora

Pa3nen 1. OCHOBBI
TEeXHOJOTHi
pacIIMpeHHOM

P€aJIbLHOCTH.

18

1.2

JlaGopatopHas pabora Nel
«[TpoexTupoBanue "
pa3paboTka CUCTEMBI
HaBHUTallMU U OPUCHTAIINH B

MMMEPCUBHOU CpeIe».

Pa3znen 2. IlporpamMubie
cpelacTBa s
peajmn3anuu
HMMEPCHBHBIX Cpe.

18

2.1

JlaGopatopHast paGota Ne2
«Pa3paboTtka VR-
TIPUIIOKECHUS c
UCTIOJIb30BaHUEM
CTeHATH3UPOBAHHOTO
POTPaAMMHOTO CPEJICTBAY.

Paznen 3. IlpaBuuia,
CTparTerum M KOHUIECNIUHU
pa3padoTKu XR-
NPUJIO0KEHUI.

18




3.1 | JlaGopatopHas pabora Ne3

«IIpoexktupoBanue
UHTEPAaKTUBHOI'O AR-
IPUIIOKEHUS Ui 6 6
UHAYCTPUU Pa3BJICUYCHUN C
HCIIOJIb30BaHUEM
Pa3IMYHBIX MOIXOI0B.
4 Paznen 4. Paspabotka
koHTtenta aaa XR-| 18 |3 3
NPUJIOKEHHH.
4.1 | JIaboparopHasi pabora Ned
«Mcnonp3oBanue
Pa3IUYHbIX ¢dbopmaroB
daitnoB g XpaHeHUs U 6 6
nepefayd  KOHTEHTa B
UMMEPCUBHBIX IMPOEKTAX.
5 Paznen 5.
IIpoexTrpoBanue 18 3 3
uHTepdeiico aas  XR-
MPUJI0KEHH .
5.1 | JJabopatopHas pabota No5
«[IpoexTupoBanue
uHTepdeiica IIPOEKTa
CMELIaHHOM PEAIBHOCTU C 6 6
HCIIOJIb30BaHUEM
MOJICKa30K U HaBUT AL,
6 Pa3znen 6. bezonacHocTh 1
3TMKA  MCIOJIb30BAaHMS
pacIIMpeHHOM 18 13 3
peajibHOCTH.
6.1 | JlabopatopHas pabora Ne6
«IIpoexkTupoBanue
cuctembl 3amutel MR-
IIPUIIOKEHU N c 6 6
MCII0JIb30BaHUEM
MEXAHU3MOB
ayTeHTU(UKALIUNY.
Wroro: 108 | 18 36 54

3.3 Conepskanue JTUCHHUILINHBI

Pa3nen 1. OcHOBBI T€XHOIOTHI PACIIMPEHHO peaJibHOCTH.




B nmanHoM pa3jiene u3ydaroTCs OCHOBHBIC TMOHSTHS M TPUHIUIBI PAOOTBI ¢ TEXHOJOTHUSIMU
pactmmpennor peanbHOocTH (Extended Reality, XR), TakumMu kak BuUpTyajdbHas peasbHOCTb,
JIOTIOJIHEHHAs PEAIbHOCTh U CMEIIaHHasl peaibHOCTh. CTYJIEHTHI y3HAIOT 00 MUCTOPUM Pa3BUTHUS
XR, pa3auyHbIX KOMIOHEHTax cucTeM XR M MX B3aUMOJIEUCTBUM, a TAKKE O IPUMEHEHUHN ITHX
TEXHOJIOTMII B pa3IMYHBIX OTpACAX, BKJIOYAs MEAMIMHY, OOpa3oBaHHE, WHJYCTPUIO
pa3BJICUECHUN U JpYTrHe. YUarcs MPOSKTUPOBATh apXUTEKTYpy XR-TipuioxeHu.

Paszgea 2. [IporpaMMHbIe cpecTBA U1l peaJu3allii HMMEPCUBHBIX Cpe/l.

B nanHOM paszzene cTyleHThl H3y4aroT pa3InyHble IPOrpaMMHBIE CPEICTBA U HHCTPYMEHTHI IS
CO3JaHMs TIPWIOKEHUH C HCIOJIb30BAaHUEM TEXHOJIOTUN pPAaCIIMPEHHON peanbHOCTU. OHHU
3HAKOMSTCS ¢ TakKuMH 1uiatrgopmamu u aBrkkamu, kak Unity, Unreal Engine, Vuforia, ARKit,
ARCore u apyruMu, a Takxke H3ydaroT IpoIecc pa3padOTKU MPHIOKEHUN C MCIOIb30BaHUEM
9THX UHCTPYMEHTOB.

Pa3nea 3. [IpaBuia, ctpaTerun 1 KoHuenuuu paspadorku XR-npuioxeHuii.

B nanHOM paszene cCTyZAeHThl M3y4yalOT OCHOBHBIE JTalbl pa3palOTKU NPUIIOKEHUH C
ucrnoip30BaHueM TexHonoruit XR, Takue kak coop TpeboBaHui, MpoekTupoBaHue uHTepdeiica,
pa3paboTKa ¥ TECTUpOBAaHUE MPHIOKEHU. OHM TakKe 3HAKOMATCS C Pa3IMUYHBIMU METOJaMH U
CTpaTerusiMu pa3padoTku XR-npunoxeHuii, TaKUMH KaK MCIOJB30BaHUE TAHHBIX C CEHCOPOB,
ONTUMM3ALIMSI IPOU3BOIUTENBHOCTH, 0OecrieueHre 0€301aCHOCTH JaHHbIX U APYyTHUE.

Pa3nes 4. PazpaboTrka koHTeHTa 17151 XR-NIpH/I10KeHUH.

B nanHOM paszeine cTyAeHThI yuaTcs CO34aBaTh U pEJAKTUPOBATh Pa3JIU4HbIE TUIIBI KOHTEHTA JUIS
INPUIOKEHUH C UCIIOJIb30BAHUEM TEXHOJIOTUN paCHIMPEHHON peabHOCTH, Takue kak 3D-mozenu,
TEKCTYpbI, 3BYKM U aHUMaluu. OHM TakKe M3ydaroT, KaK MCIOJb30BaTh pa3ivuHble (hOpMaThI
GaitnoB UIs XpaHEHUs U NepeJauyd KOHTEHTa, a Takke KaK ONTHUMHM3UpPOBAaTh KOHTEHT IS
Pa3IMYHBIX YCTPOICTB U MIIATHOPM.

Pazpnen 5. IIpoexTupoBanune uaTepdeiicos 1iast XR-npuiioxeHuni.

B nanHOM paznene cTyeHThl U3y4atoT OCHOBBI TPOEKTUPOBAHMS HHTEPEICOB I NPUI0KEHUI
C HCIOJIb30BAHNEM TEXHOJIOTHI paclIMpeHHON peanbHOCTU. OHU U3YYaloT pa3InyHbIE MTOAXOIbI
K IMPOEKTUPOBAHMIO MHTEP(HEHCOB, Takue KakK HCIOJIb30BaHUE BHUPTYAIbHBIX KOHTPOJUIEPOB,
OTCIIC)KMBAHUE JBUKEHMH MOJIb30BATENs, HCIIOJIb30BaHUE IOJCKA30K M HAaBHUralluU, a TaKxke
CO31aHHE NHTEPAKTUBHBIX CPE.

Pa3nes 6. Be3onacHoCTh M 3THKA MCMOJIb30BAHUS PACIIMPEHHON PealTbHOCTH.

B manmHOM pa3zaene CTyIEHTHI W3y4alOT BOMPOCHI, CBSI3aHHBIE C OE€30MAaCHOCTHIO JTAHHBIX M
KOH(UICHIIMATFHOCTHIO B CUCTEMaX PACIIUPEHHON pPEaNbHOCTH, & TaKXKE ITUYECKHE ACTIEKTHI
WCTIOJIb30BAaHMS ATUX TE€XHOJOTMHA. OHU Y3HAIOT O PUCKAX, CBA3aHHBIX C MCMOJIb30BaHMEM XR-
TEXHOJIOTHH, U O TOM, KaK UX MOKHO MUHUMHU3UPOBATb.

3.4 TemaTuKa CEMHHAPCKUX/TIPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH
3.4.1 JlabopaTopHble 3aHITHS
1. JlaGoparopnas pabora Nel «IIpoexTHpoBaHue U pa3pabOTKa CHUCTEMbI
HAaBUTallUU U OPUEHTALUM B IMMEPCUBHOII cpeze».



2. JlaGoparopHass pabora Ne2  «Pazpabotrka  VR-mpumoxkenuss ¢
UCIIOJIb30BaHUEM CTICIIHATTU3UPOBAHHOTO IPOTPAMMHOTO CPEICTBAY.

3. Jlabopatopnas pabora Ne3 «lIpoextupoBanue wuHTEepakTuBHOro AR-
MIPHIOKEHUS TS UHYCTPUH PA3BICUCHHI C UCTIOJIE30BAHUEM PA3THUHBIX
MOIXO/I0BY.

4. JlabopatopHas pabota Ned «lcnonb3oBaHue pazIWyHBIX (HOPMATOB
(baiinoB IS XpaHSHUS U ITepelaui KOHTEHTa B UMMEPCUBHBIX MTPOEKTaX .

5. Jlabopatopnas pabora No5 «IIpoektupoBanmne wuHTepdeiica mpoekTa
CMEIIaHHOH PeaTbHOCTH C UCTIOIB30BAHUEM I0JICKa30K U HABUTAIIUN.

6. JlaGoparopuas pabora Ne6 «IIpoekTrpoBanue cuctembl 3ammtel MR-
MIPIIOKEHUH C HCIIOIb30BAHHEM MEXaHU3MOB ayTCHTH(PUKAIIUN.

3.5 TemaTuka KypcoBbIX IPOEKTOB/padoT
KypcoBoii nmpoexT/pabota He MpeyCMOTPEHBI.

4 YueOHO-MeTOAN4YecKOe M HH(PopPMaLMOHHOE 0o0ecneyeHue

4.1 HopmatuBHble 10kyMeHTHI U 'OCThI
1. ®enepanbubiii 3akoH oT 29 nekabps 2012 roma No 273-®3 «O6 obOpa3oBaHuH B
Poccuiickoii ®eneparnumy (C ”3BMEHEHUSMH U JOTIOTHECHUSMH );

2. depepanbHblil rOCy1apCTBEHHBIA 00pa30BaTeIbHbBIN CTAaHIAPT BBICIIEr0 0Opa30BaHUs -
OakanaBpuart 1o HanpasiieHnto moarotToBku 09.03.02 MHpopMalmOHHBIE CHCTEMBI U TEXHOJIOTHH,
yTrBepkaeHHbIH [Ipruka3zom MunucrepctBa o6pazoBanust U Hayku P® ot 19 centsops 2017 r. N
929 "O06 yrBepxaeHuu enepanbHoro... Penaxmus ¢ nsmenenusmu N 1456 ot 26.11.2020;

3. IIpuka3z Munucrepcta oopazoBanus U Hayku PD ot 05 anpens 2017 r. No 301 «O06
yrBepxkaeHuH Tlopsiika opraHu3alMd M OCYHIECTBICHHMS 00pa3oBaTEIbHOM NESATEIBHOCTH IO
o0Opa3oBaTeNbHBIM IpOrpaMMaM BBICHIET0 00pa3oBaHus — THporpammaMm OakanaBpuara,
porpaMMam CrHelnuaguTeTa, IporpaMMaM MarucTparypsl.

4.2 OcHOBHAaf JINTEpPaTypa

1. Jlxonaran, JI. BupryansHas peansHocTh B Unity / JI. JI>koHaTaH ; mepeBoj C
anrnumiickoro P. H. Parumos. — Mocksa : JIMK Ilpecc, 2016. — 316 c. — ISBN 978-5-
97060-234-8. — Tekcr : anekTpoHHBIH // JIaHb : 31€KTPOHHO-OMOIMOTEYHAsT cHCTEMA.
— URL: https://e.lanbook.com/book/93271— Pexum poctyma: Juis aBTOpH3.
II0JIB30BATEICH.

2. Apsymanss, FO. B. OcHoBsl udpoBoii Tpanchopmaruu : yaedHoe mocodue / FO.
B. Apsymansan, M. b. Boasdpcon. — Cankr-IlerepOypr : CIIGI'YT um. M.A. bonu-
bpyesuua, 2022. — 129 c¢.— Tekcr: 31ekTpoHHBINA // JlaHb : 3JIEKTPOHHO-
oubmnoreunas cucrema. — URL: https://e.lanbook.com/book/279311 — Pexum
JOCTYMA: JUIsl aBTOPHU3. TOJIb30BaTEIEH.

3. Huxutnn, A. B. MeTaBceneHHasi: OCHOBHbIE NMOHATHUS U peanu3anus : yuyeOHoe
nocobue / A. B. Hukutun, H. H. Pemernukosa, M. A. CutHukoB. — Cankt-IlerepOypr
:T'YAIL 2022. — 110 c. — ISBN 978-5-8088-1808-8. — Tekcr : anmekTpoHHbIH // JIaHb
. DIIEKTPOHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/341060 —
Pexxum noctyma: st aBTOpU3. MOJb30BATEIICH.
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4.3 JlonoiHUTEIbHAS JIUTEPATypa
1. Alberto Cairo. The Functional Art: An Introduction to Information Graphics and
Visualization. New Riders, 2012.
2. Mohan V., Lukas S., Pangilinan E. Creating Augmented and Virtual Realities. -
O'Reilly Media, 2019.

4.4 JnekTpoHHBIE 00pPa30BaTeIbHbIE PeCypPChI
DO0P pazpabarbiBaeTcs.

4.5 JInuieH3HOHHOEe U CBOOOIHO pacnpocTpaHsieMoe NMPOorpaMMHOe
o0ecneueHue

TekcToBBIN pelakTop;

Unity (cBoOoHast HUIIeH3MUs);

Figma (cBoOo1Has JHIICH3HS);

i e

Web-6paysep.

4.6. CoBpeMeHHbIe IpodeccuoHaIbHbIE 0a3bl JTaHHBIX U

l/IH(l)OpMaIIHOHHI)le CIIPpaBOYHBbIC CUCTEMBI

1. OII "FOpaut" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. ObC "Jlanp" https://e.lanbook.com/

5 MaTtepuajibHO-TeXHHYECKOe oOecreYeHmne

JlaGoparopHble pabOThl U CaMOCTOsITeNIbHAsA paboTa CTY/IEHTOB JOJKHBI IPOBOJUTHCS B
CIELUATU3UPOBAHHON ayJUTOPHUH, OCHAILIEHHON COBPEMEHHON OPI'TEXHUKOW U MEPCOHAIbHBIMU
KOMIIbIOTEPAaMU C TPOTPAMMHBIM OOECIIEYEHHEM B COOTBETCTBUU C TEMATHKOH H3y4yaeMoro
Mmarepuana. Yucno paboyux MecT B ayJUTOPUHU JOJKHO OBITh TOCTATOYHBIM JUIsl 0OecreueHust
UH/IMBUYaJIbHOM paboThl cTyieHTOB. Pabouee MecTo mpernoaaBaTelis 10JKHO ObITh OCHAILEHBI
COBPEMEHHBIM KOMITBIOTEPOM C MOJAKIFOYEHHBIM K HEMY IIPOEKTOPOM Ha HACTEHHBIN JKPaH, WIN
VMHBIM aHAJOTUYHBIM MO (PYHKIHMOHAILHOMY Ha3HaueHuio obopynoBaHueMm. Kommbiorepsl B
ayJIUTOPUU JIOJKHBI ObITh MOAKIIOUEHBI K ceTu MHTepHeT.

6 MeTonnueckne peKOMeH AU

6.1 MeToauyeckue peKOMEHIAUN JJIA NPENnoJaBaTe/is 0 OPraHu3anun
00y4eHuUst
1. Tlpu MOArOTOBKE K 3aHATHAM CIEAyeT MPeIBApUTEIbHO MPOpaboTaTh MaTepHa
3aHATHS, TPETYCMOTPEB €ro MoAa4y TOYHO B OTBEACHHOE JUIA ATOrO Bpems 3aHsaTus. Ciemyer
MOJTOTOBUTh HEOOXOIMMBIE MAaTepHalbl — TEOPETUYECKHUE CBEICHHS, 3adadd u ap. llpu



MIPOBECHUY 3aHATHUS CIIEyeT KOHTPOJIMPOBATH M0J1avy MaTepHalia U pEelIeHUE 3aJaHUI C y4ETOM
yue0OHOTO BpEMEHH, OTBEACHHOTO JJIsI 3aHSATHS.

2. Ilpu mpoBepke pabOT W OTYETOB CIEAYET YYUTHIBATH HE TOJIBKO MPaBHUIBHOCTh
BBHITIOJTHEHUS 33/IaHUH, HO W ONTHMAJIBHOCTH BBIOPAHHBIX METOJOB PEIUICHHS, MPABUIBHOCTH
BBITIOJIHEHHS BCEX €r0 I111aroB.

6.2 MeToanyeckue yKa3aHus 1Jisl 00yYAIOHIUXCHA M0 OCBOCHUIO U CIUIINHbBI

B mporiecce camocTosTenbHON pabOThl CTYJASHTHI 3aKPEIUISIOT U YIUIYOJISIFOT 3HAHUS,
IMOJIYYCHHBIC BO BpEMA ayAUTOPHBIX 3aH$ITPII>'I, ,Z[Opa6aTBIBaIOT KOHCIICKTEHI M 3aIIMCH, T'OTOBATCA K
HpOMG)KyTO‘IHOﬁ aTTeéCTalld, a TAaKXE CaMOCTOATCIBbHO HM3Y4YarOT OTIACIbHBIC TCMBI yqe6H0171
[IPOTPaAMMBI.

Ha 3aHATHAX CTYyIEHTOB, B TOM YHCIIE MPEANOIAralouiuX NPaKTHYECKYIO esATeIbHOCTD,
OCYILECTBIISICTCS 3aKPEIUICHWE IOJIYYEHHBIX, B TOM YHUCIE M B IPOLECCE CaMOCTOSTEIbHOMN
paboTsl, 3HaHNH. Ocoboe BHUMaHKe 00palaeTcsl Ha pa3BUTHE YMEHUH U HABBIKOB YCTAHOBJICHUS
CBSI3H ITOJIOXKEHUH TEOPHH ¢ IPO(eCCHOHATBHON NeSTEIBHOCTHIO Oy YyIIEro CreuanucTa.

CamocTosTenbHas pabota OCYIIIECTBISIETCS UHIUBUAYAIIBHO. KonTponb
CaMOCTOSITENIbHOM pabOThI OpraHu3yercs B IBYX (hopmax:

¢ CAMOKOHTPOJIb U CaMOOLCHKA CTY/ICHTA,
® KOHTPOJIb CO CTOPOHBI npenonaBaTeJIeﬁ.

Texyiuii KOHTPOJIb OCYIIECTBIISETCS Ha ayAUTOPHBIX 3aHIATUSIX, IPOMEKYTOUHBIH
KOHTPOJIb OCYIIECTBIIIETCS Ha 3a4eTe B MMCbMEHHOM (ycTHOI) popme.

Kputepusmu olieHKH pe3ysIbTaTOB CaMOCTOSITENIbHOM pabOThl CTYI€HTA SIBISIIOTCS:

® YpOBEHb OCBOEHHUS CTYJEHTOM y4eOHOr0o MaTepuaa;

® YMEHHS CTYJIEHTa UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MTPU BHITTOJIHEHUN
MPaKTUYECKUX 3aJ1a4;

e chopMHpPOBAaHHOCTH KOMIETECHIIHIA;

® CpOK BBINIOJIHEHUS 33]1aHNUS;

e o¢opmMieHHEe MaTepHraia B COOTBETCTBUH C TPEOOBAaHUSIMHU.

Pe3ynbrarhl BbINOMHEHUS J1TaOOPATOPHBIX PabOT MOJKHBI ObITH OGOpPMIIEHBI B BHJIE
OTYETOB C ONHCAHHMEM IIpollecca BBINOJIHEHUs Ja0OpaTOPHOM padOoThI, CKPUHIIOTAMU BCEX
HacTpoek. OTYeT TaKkKe COAECPKUT TUTYIIbHBIH JIHUCT, COlepKaHue, 1IeIb U 3a/1a41 J1a00paTOpHOH,
XO/JI BBINOJIHEHHUS, ONMCcaHne ucnoiabzyemoro 110, BEIBOIBI.

7 ®OH/ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHHsI
B npornecce o0y4eHMs HCTIOIB3YIOTCS CIIEAYIONINE OIEHOYHBIE (DOPMBI CAMOCTOSITEIIHHOM
paboThI CTYACHTOB, OIEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHBIX
aTTecTalui:
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¢ BrimonHeHue 1a00paTOPHBIX padoT
e [IpomexxyTodHOE TeCTHpPOBaHHUE (ITOCPEACTBOM M3YUCHHSI TEOPETUUCCKUX MATEPHAIIOB B
cucrteme LMS)

e Urtorosoe tectupoBaHue

7.2 lllkana 1 KPUTEPHH OLICHUBAHMS Pe3yJIbTATOB 00yUeHHUs
HUtorosas OIICHKA IIO0 JUCHUIINIMHE PACCUYHUTBIBACTCA KaK CPEAHEC B3BCHICHHOC BCEX
OLICHOK B COOTBCTCTBYIOIIEM KYpPCEC LMS MoCKOBCKOTO MHOJIUTEXA C IIPUMCHCHUEM BECOBBIX
KO3 PUITMEHTOB, MPEICTABICHHBIX HUKE:

e JlaGoparopubie pabotel — 0.6
e [Ipomexyrounsie TectupoBanus — 0.1
e TectupoBanue — 0.3 (0.7 * UtoroBoe TectupoBanue, 0.3 * cpeaHee no NpOMEKYTOUHBIM)

Ornenka 3a KKy JTa0OpaTopHYI padOTy BBICTABISCTCS UCXOIs U3 (HaKTHUECKOTO
BBITIOJTHEHHS BCEX IMOCTABJICHHBIX 3a/1a4 C y4ETOM CPOKOB MCTIOJHCHHMSI: 332 KKyl 1 Hemelto
MPOCPOYKH 3aJ[aHUs OLICHKA CHUXKAETCSI.

K mpomesxyTouHO#M aTTecTaluu JOIMyCKAtOTCs TOIBKO CTYAEHTHI, BHITIOJHUBILNE BCE BUBI
yueOHoIi paboThl, MpeayCcMOTpEeHHbIE paboyuel MPOrpaMMoOil Mo AUCHHUTIINHE.

JUig mosydyeHus 3ayeTa CTYJIEHTY HeoOX0IMMO HaOpaTh MUHUMAIbHO 55 OamioB 1o
JTUCIUIIIMHE, 3aBEPIIUTh UTOTOBBIN TECT C PE3YJIbTATOM HE MEeHEe 55%, BBHIOIHUTH U 3alUTUTh
Bce JJabopaTopHbIE pabOTHI.

7.2.1 Kputepuu O1ieHKH Ha 3a4eTe
«3auTeHo»:

BeimonHensl Bce BuAbl y4eOHOW pabOThHI, MPEIYCMOTPEHHBIE YUEOHBIM IJIAHOM.
OOyyaromuiicss JE€MOHCTPUPYET MPOYHbIE TEOPETHUUECKUE 3HAHMS, MPAKTUUYECKUE HaBBIKH,
BJIaJIEET TEPMUHAMM, JENAET apryMEHTHPOBAaHHbIE BHIBOABI U 0000IIEHHS, TPUBOIUT IPUMEPHI,
orepupyeT NpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMHU, HaBbIKAMM, MPUMEHSIET UX B CHUTYyalUsIX
MOBBILICHHON CIIOKHOCTH. Ilpn 3TOM MOryT OBITH JONYILIEHBl HE3HAUUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS MpPU AHAJUTHUUECKUX ONepalusix, NEepeHOCe 3HAHWW M yMEHUU Ha
HOBbIE, HECTAHJJAPTHBIE CUTYallUU, KOTOpPbIe 00yYarOIIUHACS MOXKET UCHPABUTh NMPH KOPPEKLUU
npenoaBareneM. ITOroBblif TECT BBINOIHEH C pe3yibTaToM 6osee 55%.

«He 3auTeno»:

He BpimonHeH onuH win 6osee BUIOB y4eOHOU pabOThl, MPEAyCMOTPEHHBIX y4eOHBIM
w1anoM. OOyyarouuiicss IEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB MPEMETA, OTCYTCTBHE
IIPAKTUYECKUX HABBIKOB, HE YMEET JI€JIaTh apryMEHTHPOBAHHBIE BHIBO/BI M IPUBOJIUTH IIPUMEDHI,
HE BJIAJICET TEPMUHAMM, IPOSIBIISAET OTCYTCTBUE JIOTUYHOCTHU U MOCIIEI0BATEIbHOCTH U3JI0KEHUS,
JIeNlaeT OIIMOKHM, KOTOpble HE MOXKET HUCIPaBUTh JaXe IpH KOPPEKLUUH IpernojaBaTeieM,
OTKa3bIBAaeTCS OTBEUaTh Ha JIOMOJHUTENbHBIE BOMPOCHI, JOMYCKAeT 3HAYMTEIbHbIC OLIMOKH,
UCIBITHIBACT 3HAYUTENIbHbIE 3aTPYAHEHMS MPU ONEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU TNPH UX
IIEPEHOCE HA HOBBIE CUTYyallMH. MITOroBoe TeCTHpOBaHUE BBIIIOJHEHO C pe3yJbTaToM MeHee 55%.
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7.3 OneHo4HbIE CpeCTBA

7.3.1 IIpumepsl BOIPOCOB K 3a4ETy

N

&

© o~

12.
13.

UYro Takoe paciupeHHas peanbHocTh (XR)?

Kaxkue BUJIbI TEXHOIOTUHN pACIIMPEHHOMN PeaTbHOCTH CYIIECTBYIOT?

B ueMm pazHuia Mexny BUPTyalbHOM PEAIbHOCTHIO, IOIIOJHEHHON PEAIbHOCTBIO U
CMEIIIAHHOHN peaibHOCTHIO?

Kakune 0CHOBHbBIE KOMIIOHEHTBI BXOJSIT B COCTaB CUCTEM PACIIMPEHHON peaJIbHOCTH?
Kakue mnporpaMMHble cpencTBa HCHOJB3YIOTCS IS pa3paboTKU MPUIIOKEHUN
paclIMPEHHON peaIbHOCTH?

B kakux oTpacisix NpUMEHSIIOTCS TEXHOJOTUU PACUIMPEHHON pealbHOCTH?

Kakwue stamsl Bkitoyaet B ce0st mpouecc pazpadorku XR-mpunoxenns?

Kak pa3pabareiBaeTcsi KOHTEHT U1 XR-TIprI0KeHuit?

Kakue Bonpocsl 6€30acCHOCTH M 3TUKH CBSI3aHbI C UCIOJIB30BAaHUEM PACILIUPEHHON
peasbHOCTH?

. Kak mpoucxoaut npoexkrupoBanue uaTepdeiicor aisa XR-nmprnoxeHuii?
11.

Kakne mmarpopmbpl M JBWXKKM MCHOJB3YIOTCS JUIS CO3/aHUSA MPUIIOKEHHIMA
BUPTYaJIbHOW peaibHOCTU?

Kak paboTaroT ceHCOphI B MPHUIIOKEHUAX TOMOTHEHHON peaabHOCTH?

Kak obecrieunTh 6€3011acCHOCTh JaHHBIX B CHCTEMaX PacIIMPEHHON pearbHOCTH?
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