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Penen3usi Ha pado4yi0 NporpaMmy U OlleHOYHbIE MATEPHUAJIBI 110
mucauinge « Texnoqoruu VR/AR»

Copepxanne PIIJT u OM coorBercTByeT TpeboBaHMsIM (eneparbHOro
rOCyJapCTBEHHOI0  CTaHJapTa BBICHIEr0 OOpa3OBaHMS IO  HAIMPaBJIEHUIO
nonrotoBku 09.03.01 «MupopmaTtrka ¥ BRIYUCIUTEIbHAS TEXHUKA» U ydeOHOMY
TUIaHy.

PITJI 1 OM coOTBETCTBYIOT TpeOOBaHUSAM, MPEABSIBISIEMBIM K CTPYKTYpE,
coaepxkanuto P11/ 1 OM 1no aucummuinHe, a UMEHHO:

1. [lepedyenb GOpMHUPYEMBIX KOMIIETEHIIMM, KOTOPBIMH JIOJDKEH OBJIAJETh
oOydaromuiicss B pe3yJibTare 0CBOCHUS AUCHMIUIMHEI, cooTBeTCTBYeT ®I'OC BO un
npodcranaapty, Oyayuiei npodeccuoHanbHON AesTEILHOCTH BBIITYCKHHKA.

2. CTpyKTypa U cojiep>KaHle JUCIUILTUNHBI COOTBETCTBYET yUeOHOMY TUIaHy.

3. PILJ COJICPKUT uH(pOpMaIuio 00 y4e€0HO-METOANYECKOM,
MH()OPMAIIMOHHOM W MaTe€pUalIbHO-TEXHUYECKOM OOECIEYEHUN AUCIHUILUIMHBL; 00
OCOOCHHOCTSIX OpraHu3aluud o0pa3oBaTeNbHOM JEATENBHOCTA MJIA JIUI[ C
OTpaHUYECHHBIMA BO3MOYKHOCTSIMU 3[0POBbS U HWHBAIUIAOB M METOJUYECKUE
PEKOMEHIalluy ISl MpernoAaBaTeieil Mo OpraHu3alii BOCIUTATEIbHON pabOThI €
00y4aroIMMHUCH.

4. TTokazarenu u KpUTEpUH OLICHUBaHUS KoMIieTeHIni B OM, a Takske IIKaJIbl
OLICHMBaHUs 00€CNeuYnBalOT BO3MOYKHOCTb IIPOBEIEHUS BCECTOPOHHEH OLIEHKU
pe3ynbTaThl 00y4YeHUsl, ypOBHEH CPOPMUPOBAHHOCTH KOMITETEHIIHI.

5. KoHTposbHBIE 3371aHKsI U UHbIE MaTEpUaibl OLIEHKU Pe3yIbTaTOB OCBOCHMUSI
pa3paboTaHbl HA OCHOBE MPUHIUIIOB OLICHUBAHUS: BAJIMIHOCTHU, ONPENEIEHHOCTH,
OJTHO3HAUYHOCTH, Ha/IEKHOCTH, a TAKXKE COOTBETCTBYIOT TPEOOBAaHUSAM K COCTAaBY U
B3aMMOCBSI3M OLIEHOYHBIX CpPEJICTB, IOJHOTE IO KOJMWYECTBEHHOMY COCTaBy
OLICHOYHBIX CPEJICTB U MO3BOJSIOT OOBEKTUBHO OLIEHUTH PE3YJbTaThl OOYyUEHMUS,
YPOBHH CPOPMUPOBAHHOCTH KOMIIETEHIIMM.

6. Hampasnernocts PIT/[ 1 OM mo mucrumimHe cooTBeTcTBYeT Iiemsm Ol
no wnampasienuto 09.03.01 «MudbopmaTtnka W BBIYUCIWTENBHAS TEXHUKAY,
npodcTaHapTaM.

3akuawvenne. Ha ocCHOBaHMM MPOBEIEHHOW SKCHEPTU3BI MOXKHO CIEIaTh
3axnroyenue, uro PIIJ 1 OM nmo aucturuimmae cootBeTcTBYeT TpedoBanusiMm OI'OC
BO, npodeccronansHOro cTaHgapTa, COBpeMEHHBIM TPEOOBAaHUSIM PhIHKA TPyaa U
PEKOMEHTYIOTCS JUIsl HICTIONB30BaHMS B y4€OHOM MpoIiecce.

Penensenr:

['eHepasibHBIN AUPEKTOP

OO0 "IIIITCUCTEMC" darrsixoBa [ A.

25.04.2023




1. Heab, 3a1a4M U IVIAHUPYEMble Pe3yJIbTAThI 00yUYeHHUsI 10 JUCHUIITIHHE

Lenpro ocBoeHus  mucuuiuimHbl  «TexHomormu  VR/AR»  gBusgercs
dbopMHpOBaHNE Y CTYJECHTOB TEOPETUUYECKHX 3HAHWUN M TPAKTUYCCKUX HABBHIKOB B
obnacTtu TexHonoruit BupTyansHoit (VR) u monomuennoi (AR) peansHOCTH.

3ajayaMu  TUCHUUIUIMHBI  SIBJISIIOTCSA:  M3ydeHHWe COBPEMEHHBIX CPEJICTB
paspabotku  VR/AR-koHTeHTa; pa3paboTKa NPWIOKCHHH C HMCIOJb30BaHUEM
texHosiornii VR/AR

KoMmneTreHnmu u "HANKATOPHI, GOPMUPYEMBIE Y 00yUaIOIIUXCSL:

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIIHN KOI[ U HAUMCHOBAHUC HHAWKATOpPa

ITK-1.1 IIpoekTHupyeT, COrIacoBBIBACT C
3aWHTEPECOBAHHBIMU CTOPOHAMU apXUTEKTYPY
IPOrPaMMHOT0 OOecTIeueHus, TEXHUUYECKYIO
JOKYMEHTAIUIO ¥ CPOKH BBITTOJTHEHHS
MIOCTaBJICHHBI3 33/1a4

[1K-1.2 [IpoekTupyet 6a3bl JAHHBIX

I1K-1.3 Pa3zpabaTsiBaeT nmporpaMMHbIC
uHTEpPechl

[TK-2.1 Crioco6eH K UCTIOIb30BAaHUIO CKBO3HBIX
1M (POBBIX TEXHOJIOTUI

[1K-2.2 Crioco6eH K pa3paboTKe CKBO3HBIX

1M (POBBIX TEXHOJIOTUI

[TK-1 CriocoOeH K orpeIeICHHIO
TpeOOBaHUH, IPOCKTUPOBAHHIO U
pa3paboTKe IporpaMMHOTO
o0ecIeyeHus ¢ MPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTHIA;

[1IK-2 Crioco0eH K UCHOJIb30BaHUIO U
pa3paboTKe CKBO3HBIX HU(PPOBBIX
TEXHOJIOTUN

2. MecTo nucuMILuIMHBI B cTpykType OIl

[IpeamecTByromme AMCHUIUIUHBL (MOynn), paktuku, HUP, np.: PazpaboTka
OPUJIO)KEHUH HCKYCCTBEHHOTO MHTEJUIEKTa; ApPXUTEKTYphl HH(POPMAIIMOHHBIX
cucteM; lludpoBbrie cuCTEMbl aBTOMATHU3ALMM TEXHOJOTMYECKUX MPOILIECCOB U
WHTEPHET-BELIEH; [Iporpammuoe oOecrieueHue ERP-cucrewm; OcHOBBI
POOOTOTEXHUKH;

[Tocnenyromue aucuuIuinebl (Moxynn), npaktuku, HUP, np: Beimonnenue u
3aIllMTa BBITYCKHOM KBaM(DPUKATMOHHOW PabOThI

3. CTpyKTypa H coep:KaHue QUCIUIITHHBI
3.1. CTpyKTYypa AMCUMILINHBI

Jsist ouHOM PopMBI OOyUCHUS

Bun yuebHolt paboTsl Beero | Bcero |Cemectp(bl)
3E 4acoB 8
OBLIAS TPYTJOEMKOCTbD AMCHUIIJIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 44 44




AYJIUTOPHASA PABOTA 0,89 32 32

Jlexun 0,28 10 10
[IpakTdeckue (CeMUHAPCKUE) 3aHATHUS

JlaGopaTopHbIie pabOThI 0,61 22 22
CAMOCTOSTEJIbHA I PABOTA OBYUAIOILETOCS | 211 76 76
[IpopaboTka yueOHOTO MaTepuaia 2,11 76 76

KypcoBoii mpoekT
Kypcosas padota

[ToaroroBka K mpOMEKYTOUYHOM aTTECTALUN

[IpomexyTouHast aTTECTALHNS: 3

Jlns1 3a0uHOM (hopMBI OOyUEHUS

Bun yueOHOM paboThI Bcero | Bcero [Cemectp(bl)

3E 4acoB 10

OBILAS TPYJIOEMKOCTb JIUCLIATIIMHEI 3 108 108

KOHTAKTHAS PABOTA* - 31 31

AVJIUTOPHAS PABOTA 0,50 18 18

Jlexun 0,17 6 6

[IpakTrdeckue (CEeMUHAPCKUE) 3aHATUS

JlaGopatopHbie pabOThI 0,33 12 12

CAMOCTOSITEJIbHASI PABOTA OBYUAIOILETOCSL | 2 50 90 90

[IpopaboTka yueOHOTO MaTepHuania 2,39 86 86

KypcoBoli mpoekr

KypcoBas pabdota

[ToaroroBka K NpOMEKyTOYHOM aTTECTALUN 0,11 4

[TpomexyTouHast aTTecTalus: 3

3.2. Coaep:xaHue TUCUMILUIMHBI, CTPYKTYPHPOBAHHOE 1O pa3jieiaM U BUIAaM
3aHATHN

Paznensl Pacnpenenenue @opmbl 1 | THIEKCHI THAUKATOPOB
TUCIIAILINHEI @ TPYIOEMKOCTH BUJI dbopMupyeMbIx
S 10 BUIaM y4eOHOM paboThl | KOHTpOJIA KOMITETEHIINHI
o = © : ©
= S| < o <
aa) () l= a, S
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= (= = S
Paznen 1: 18 2 4 12 [IK-1.3
BBenenue B IIK-1.Y
TIK-1.B
TEXHOJIOTHHU
BUPTYaJIbHOU U
JIOIIOJIHEHHON
peaTbHOCTH




Paznen 2: 16 2 2 12 IK-1.3

Cpenctsa pa3paboTku [K-1.Y

VR/AR-KOHTeHTa [IK-1.B

Paznen 3: 16 2 2 12 TK1 [K-1.3

WuTepdeiicor [K-1.Y

00paTHO CBA3H U [K-1.B

cercopsl it VR/AR

Pasnmen 4: 20 2 6 12 TK2 IIK-1.3

TexHoJiornu 3axpara IK-1.y

o TIK-1.B

JIBUKCHHH 1

rpaguIecKoro

BBIBOJIA

Paznen 5: 38 2 8 28 TK3 IIK-1.3 IIK-2.3

Pa3pabotka [K-1.Y TIK-2.Y
IIK-1.B IIK-2.B

rpaduyecKux

M0JIb30BATEIbCKIX

nHTEp(EHCcoB ¢

HCII0JIb30BaHUEM

COBPEMEHHBIX

CPEeIICTB pa3pabOTKu

VR/AR-koHTEHTA

3ayer OM 1 TK-1.3 TIK-2.3
TIK-1.V TIK-2.V
I1K-1.B IIK-2.B

UTOIro 108 10 22 76

3.3. Conep:xkanue JUCHUNIHHBI

Pasgen 1: BBeaeHume B TEXHOJIOTMM BHPTYAJbHOH M JAOINOJHEHHOM
peabHOCTH

Tema 1.1 ba3zoBble MOHATHS W ONpPENETCHUS TEXHOJOTUW BUPTYAJIbHON H
paclIMpeHHON  peanbHOCTH. DYHKIHOHAIBHBIE BO3MOXXHOCTH  COBPEMEHHBIX
IIPWIOKEHUHN U CPEJl C UMMEPCUBHBIM KOHTEHTOM.

Tema 1.2 Cdepbl npuMeHEHHUS U UCTIOIB30BAHUS TEXHOJIOTHUN BUPTYaJIbHON U
paciMpeHHO peabHOCTH. COCTaBIAIOIME UMMEPCUBHOTO KOHTEHTA.

Pa3znen 2: CpeacrBa pa3zpadorku VR/AR-koHTeHTa

Tema 2.1 OcnoBbl pabotsl ¢ SDK Unity 3D. Co3znanue VR- npunoxenus c
ucnoias3oBanueM SDK Unity.

Tema 2.2 CeHcCOpbl, MaHUIIYJIATOPBI, YCTPOMCTBA pPACHO3HABAHUS KECTOB.
[IporpammHoe oOecrieueHus: (DYHKIIMOHUPOBAHUS allapaTHOM COCTaBIIAIONICH
B3aUMOJIEUCTBUS C OOBEKTaMU BUPTYaIbHON PEANIbHOCTH.

Tema 2.3 HUcnonwszoBanue Unity Web Player. Bonpockl ontumusanuu.

Pa3nen 3. Uurepdeiichl 06paTHOii cBsA3M U ceHcopbl it VR/AR.
Tema 3.1 OcnoBbl padotsl ¢ SDK Unity 3D. Co3nanue VR- npusoxenus c
ucnoaszoBanueM SDK Unity.



Paznen 4: TexHosiorum 3axpara ABUKeHUH U rpaduuecKoro BbIBOAA
Tema 4.1 TexHosoruu 3axsara IBIKECHUN
Tema 4.2 Texnonoruu rpaduuecKoro BHIBOJA

Pasznen 5: PaszpaGorka rpaguuecKux moJjib30BaTebCKUX HMHTepPdeHcoB ¢
HCIO0JIb30BAHHEM COBPEMEHHBIX cpelcTB pa3padoTtkn VR/AR-koHTeHTa

Tema 5.1 Pa3zpabotka rpaduueckux mOIB30BATEIbCKUX WHTEP(PEHCcOB C
UCIIOJIb30BaHUEM COBPEMEHHBIX CpeCTB pa3padboTku VR/AR-koHTEHTa

3.4. TemaTu4YeCKHUil IJIaH MPAKTHYECKUX 3aHSITHIA
Jlanuwiii 6uo pabomol He npedycMomper Y4eOHbiM NIAHOM.

3.5. TemaTuyeckuii nJiaH JJadopPaTOPHBIX padoT

Paznen 1 BeeneHnne B TeXHONOTMH BUPTYaIbHOM M JIOIIOJTHEHHON PEAIIBHOCTH:
Nnesa n cueHapuil Al NPWIOKEHWW Pa3sHOTO YPOBHS NOTPYKEHUS B BUPTYaJbHOE
npocTpancTBO. Paspadotka moaenu st VR — npuiioxeHus.

Paznen 2 CpenctBa paszpabotku VR/AR-kontenta: Hactpoiika cpeabl s
pa3paboTku VR-mipuiioxeHui.

Paznen 3 Unrtepdeticel oOpaTHOM cBA3U U ceHcophl i VR/AR: BrisiBienue
KIItOUeBbIX TpeOoBaHuii Kk paszpadorke GUI — rpaduueckux wunHTEpdeiicon
IIPUIIOKEHUM.

Pa3nen 4 Texnosnoruu 3axsarta JBHKEHUH U rpaduyeckoro BeiBojna: Co3ganue
anuManuii. PaGota ¢ motion-KOHTpoiepoM. AHanM3 TEXHOJIIOTUHA TpapuuecKkoro
BBIBOJIA.

Paznen 5 Pa3zpaborka rpaduueckux MOJb30BATEILCKUX HMHTEPPEHCOB C
MCIIOJIb30BAHUEM COBPEMEHHBIX cpelcTB pa3paboTku VR/AR-kontenTta: Co3manue
BU3YJIBHOTO JIM3aifHa 3JIEMEHTOB rpauyecKoro Mnojib30BaTeIbCKOro nuTepderica Ha
OCHOBE TEXHOJIOTMH JOMOJHEHHOW U BUPTYaJIbHOM PEATBHOCTH

3.6. KypcoBoii npoekT /KypcoBasi padota
Jlannwiii 6u0 pabomsl He npedycmompet y4eonbim niaHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

OueHuBaHue pe3yJbTaTOB OOy4YEeHHS MO AMCLMIUIMHE OCYIIECTBIAETCS B
paMKax TEKyLIEro KOHTPOJsS W NPOMEXKYTOYHOM arTecTaluu, MPOBOJMMBIX I10
oannpHO-perTuHroBoi cucreme (bPC).

[IIkana oLeHKH pe3yabTaTOB O0YUEHHUS 10 AUCIUILUIMHE:

Ko 3amianu- YpoBeHb chOpMUPOBAHHOCTH
Kon — ;[T opa pOBaHHBIE HWHJIMKATOpa KOMrII{eTeHuHH
= . WK .
Kcommne- pe3yJIbTaThl Bricokuii | Cpennuit N Huskuii
KOMIICTCHIIU CpEJTHETO
TEHIIUU " 00y4eHHUsI 1o
mucuumuree ot 85 1o 100| ot 70 o 84 | ot 55 mo 69 | ot 0 1o 54




[Ixana oreHuBaHusd

YAOBJET- HCYNOB-
OTIIMYHO XOopouro BOPUTENBHO JICTBOPU-
TCJIIBHO
3a4TEHO HE 3a4TCHO
[K-1 [K-1.1 3HATh:
Cnocoben | IIpoextup | CtanmapTsl, Otnnunbl | Xopowmuit | YaoBier- | YpoBeHb
K yer, perJaMeHTUpyro | il ypoBeHb | YPOBEHb BOPUTEJbH | 3HAHUU
ONPEACIIEH | COIJIAaCOB | IIHME 3HAHWW B | 3HAHUU B | bI U HIKE
U0 BIBAET C TpeOOBaHUS K obneme, obneme, YPOBEHb PEABSBI
TpeOOBaHU | 3aMHTEPEC | SPrOHOMHMKE COOTBETCT | COOTBETCT | 3HAHWUW B | SE€MBIX
i, OBAHHBLIM | B3aUMOJCHCTBM | BYIOLIIEM | ByIOLIEeM | o0beMe, MUHUMA
MIPOEKTUPO | U g 4eJIOBEK - por- por- COOTBETCT | BHBIX
BaHUIO U CTOpOHAM | CHUCTEMa, pamme pamme BylolieM | TpeOoBaH
pa3paboTk | u HaTTEPHBI MIOJArOTOBK | NOATOTOBK | IIPOT- ui,
e ApXUTEKT | TOBEJICHUS u, 6e3 u, pamme UMEIOT
mnporpamm | ypy Jr0JeH npu 911150 3 HECKOJIBKO | MTOJATOTOBK | MECTO
HOTO IIPOrpaMM | UCTIOJIB30BAaHUU HECYIECT | U, MHOTO | LIEJbIN
o0ecriedeH | HOTO MIPOrPaMMHBIX BEHHBIX HECYILIECT | Psif
us ¢ obecrieye | MPOIYKTOB U HEerpyObIX | BEHHBIX rpyOBIX
IIPUMEHEH | HUA, arrapaTHbIX OInO0K HEerpyObIX | ommnOOK
uem TEXHUYEC | CPENCTB, OOIIHe OLIMOO0K
COBPEMEHH | KYIO MIPAKTUKH
BIX JOKYMEHT | IPOCKTHPOBAHH
TEXHOJIOTH | alluIo U s TpaUIECKUX
W; CpOKH MOJIB30BATEIBCK
BBITIOJIHEH | UX
us uHTEpPEcoB,
IIOCTaBJI€ | CTAHJIAPTHI,
HHBI3 perIaMeHTHPYIO
3a/1a4 e nHTepdeic
MIPOTPaMMHBIX
IPOJYKTOB
YMETb:
AnanusupoBars | [Ipogemon | Ilpogemon | Ilponemon | [Ipu
MOJIyYEHHYIO CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
MH(OpPMAILIMIO O | bI BCE bl BCE Bl CTaHAapT
B3aMMOJICICTBY | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBI X
Y TI0JIb30BATENsl | YMEHUS, YMEHUS, YMEHUS, 3a/1a4 He
c pEIIEHbI pEIIEHbI pELLEHBI IPOJEMOH
rpaguuecKuMu | Bce BCE TUIIOBBIE | CTPUPOBA
M0JIb30BATEIbCK | OCHOBHBIE | OCHOBHBIE | 33/1a4M C HBI
UMU 3a/1a4u ¢ 3aJ1a4u C HEerpyObIM | OCHOBHBIE
uHTepdeiicaMu | OTAENbHBI | HETPYOBIM | U YMEHU,
MH u omuOKaMu | UMEIOT
HECYIIECT | OIIMOKaMH | , MECTO
BEHHBIMH | , BBITNOJIHEH | IpyObIe
HEZ04YeTa | BHIIOJHEH | BI BCE OLIMOKH
MU, bl BCE 3a/1aHus,
BBITMIOJIHEH | 3aJlaHUSI B | HO HE B
bl BCE MIOJIHOM MIOJIHOM
3aJaHusl B | 00beMe, o0BeMe
MOJIHOM HO
o0Bpeme HEKOTOPBI




cC

HejoueTa
MU
BJIQJIETh!
HaBpikamu [Iponemon | IIponemon | Umeetcs [Ipu
BBISIBIICHUS CTPUPOBAH | CTPUPOBAH | MUHUMAJIb | PELICHUU
norpeGHoOCTEH bl HaBBIKU | bl 0A30BbIE | HBII CTaHJapT
H0JIb30BaTENsA npu HaBBIKH Ha0op HBIX 337124
npu peLIeHHH | MIPH HaBBIKOB | HE
HKCIUTyaTallH HECTaHJap | pelIeHUH | JJis IPOJIEMOH
IPOTPAMMHBIX | THBIX CTaHJApTH | PEUICHUs | CTpUpPOBA
CPEJICTB B 4acTU | 3a7a4y 0e3 | bIX 3a/1a4 C | CTaHJapTH | HbI
rpapuuecKux OIMOOK M | HEKOTOPBI | BIX 3a/1a4 ¢ | 6a30BbIe
MOJIb30BATENBCK | HEOYETOB | MU HEKOTOPHI | HaBBIKH,
ux HejoueTa | MM UMEIOT
uHTEepdeiicoB MU HeJloueTa | MecTo
MU rpyObIe
OIINOKHU
[1K-1.2 3HATh:
[Ipoextup | YcTpoiicTBo 1 Otnnunbl | Xopowmuit | YaoBuer- | YpoBeHb
yeT 0a3bl | apXHUTEKTYypy i ypoBeHb | ypOBEHb BOPUTEIBH | 3HAHUMH
JIaHHBIX COBPEMEHHBIX 3HAHUM B | 3HAHUH B | bl 1 | HHXKE
0a3 1aHHBIX o0neme, o0beme, YpOBEHb PEbABI
UCMOJb3YEMBIX | COOTBETCT | COOTBETCT | 3HAHMH B | IEMbIX
npu pa3paboTKe | BYIOIIEM | BylOIeM | oObeMe, MUHHMAT
VR/AR- mpor- mpor- COOTBETCT | bHBIX
KOHTEHTA. pamme pamme ByIOILlEM | TpeOOBaH
MOJTOTOBK | MOJATOTOBK | IIPOT- uii,
u, 6e3 | u, pamMme UMEIOT
OInO0K HECKOJIBKO | TOJATOTOBK | MECTO
HECYIIECT | M, MHOTO | LEIbII
BEHHBIX HECYILIECT | Psf
HerpyObIX | BEHHBIX rpyObIX
OLIMOOK HEerpyObIX | OLIMOOK
OLINOOK
YMETB!
Anamsuposats | [Iponemon | Ilpogemon | Ilpogemon | ITpu
pabotry CYB/l ¢ | cTpupoBaH | CTpUPOBaH | CTPUPOBAH | PELICHUU
LENbI0 bl BCE | BI BCE | BI CTaHIApT
NPUMEHEHUs €€ | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HbI X
QITOPUTMOB U YMEHUS, YMEHUS, YMEHHUS, 3amad  He
METOJIOB JIJISl UX | PEIICHBI pereHsbl pereHsb IPOJIEMOH
peanu3aiuy B BCE BCE TUIIOBBIE | CTPUpPOBA
pa3paboTke OCHOBHBIE | OCHOBHBIE | 33Jaud C | HBI
VR/AR- 3aJjaud € | 3aJjaud  C | HETpyOBIM | OCHOBHBIE
KOHTEHTA OTIENBHBI | HETPYOBIM | U yYMEHHUS,
MH u omuOKaMu | UMEIOT
HECYIIECT | OIIMOKaMH | , MECTO
BEHHBIMH | , BBITIOJIHEH | TpyOBIe
HE/loueTa | BBIMOJIHEH | Bl BCE | OLIMOKHU
MU, Bl BCE | 3a/1aHus,
BBHIIIOJIHEH | 33J]aHWs B | HO HE B
Bl BCE | TIOJHOM HOJTHOM
3aJaHusl B | 00beEME, o0BeEMeE

HO




IIOJIHOM HEKOTOPBI
o0beMe e c
Hezjo4eTa
MU
BJIQJICTh:
Hagsikamu IIponemon | IIponemon | Mmeercs IIpun
paboThI ¢ CTPHUPOBAH | CTPUPOBAH | MUHUMAaJb | PEIICHUU
A3BIKOBBIMHU bl HaBBIKU | bl 0a30BbIC | HBII CTaHAapT
CpelICTBaMuU npu HaBbIKU Habop HBIX 33]a4
MaHUIYJUPOBaH | PEIICHUU | IIpU HaBBIKOB | HE
usl JaHHBIMU HECTaHJap | peleHUuu | JJid IPOJEMOH
npu pa3paboTKe | THBIX CTaH/JApPTH | pELlIEHUusl | CTpUpPOBA
VR/AR- 3amay  0Oe3 | bIX 33724 C | CTAaHJApPTH | HBI
KOHTEHTA OmMOOK M | HEKOTOPHI | BIX 3a/1a4 ¢ | Oa30BbIe
HEZ0YETOB | MU HEKOTOPBI | HaBBIKY,
Hejo4yeTra | MU UMEIOT
MU HEeJ04YeTa | MECTO
MU rpyobie
OImMOKHU
[TK-1.3 3HATH:
Pazpabat | cranmapTsl, Otnuunbl | Xopownit | YaoBier- | YpoBeHb
bIBAacT perJaMeHTupyro | i ypoBeHb | YPOBEHb BOPUTEJbH | 3HAHUU
IporpaMMm | mue uHTepdeiic | 3HaHUW B | 3HAHUM B | bI 1 | HHXKE
HBIC MIPOrPaMMHBIX o0neme, o0neme, YPOBEHb IIPEbABI
uHTEepQE | IPOaYyKTOB COOTBETCT | COOTBETCT | 3HAHUW B | AEMBIX
CBI BYIOIIIEM | ByIOLIEM | oO0beMe, MUHUMAJ
por- por- COOTBETCT | BHBIX
pamme pamme ByIOIIEM | TpeOOBaH
IIOArOTOBK | MOATOTOBK | IIPOT- ui,
H, 0e3 | u, pamme HMECIOT
OIInO0K HECKOJIBKO | MTOJATOTOBK | MECTO
HECYILECT | M, MHOIO | LEJbII
BEHHBIX HECYIIECT | psij
HErpyObIX | BEHHBIX rpyOBIX
OLIMOOK HEerpyObIX | OLIMOOK
OLIMO0K
YMETD:
C03/1aBaTh IIponemon | IIponemon | IIpogemon | Ilpu
eIMHOOOpa3HbIe | CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
uHTepdeiicHble | b BCE | Bl BCE | Bl CTaHAapT
pelieHus, OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBI X
paboTaTh B YMEHUS, YMEHHUS, YMEHUS, 3ama4  He
WHCTPYMEHTANIb | PEIIECHBI pEIIEHbI pELLEHBI IPOJEMOH
HBIX cpefax BCE BCE TUIIOBBIE | CTPUPOBA
IIPOTOTUIIMPOBA | OCHOBHBIE | OCHOBHBIE | 33Jaud  C | HBI
HUS 3aJaud  C | 3aJla4yd  C | HErpyObIM | OCHOBHBIE
uHTepdeiicoB OTJIeNbHBI | HETPYObIM | U YMEHU,
MU " OLIMOKAMHU | UMEIOT
HECyIIeCT | OIIMOKaMH | , MECTO
BEHHBIMH | , BBINOJIHEH | TpyObIe
HEZ0YETa | BBIIOJHEH | bl BCE | OLIMOKHU
MU, bl BCE | 3a/laHus,
BBINIOJIHEH | 33JlaHUsl B | HO HE B
Bl BCE | MTOJIHOM MIOJIHOM
3aJaHusl B | 00beEMeE, o0BeMe




MTOJTHOM HO
obbeme HEKOTOPBI
e c
HejoYeTa
MU
BJIAJIETh!
HaBBIKAMH [Iponemon | Ilponemon | Umeetcs [Tpu
MPOEKTUPOBAHU | CTPUPOBAH | CTPUPOBAH | MUHUMAJb | PELICHUH
sl TIOTUKHU bl HAaBBIKU | bI 0a30BBIC | HBII CTaHgapT
paboThI npu HaBbIKU Habop HBIX 33]1a4
uHTepdeiica B pelIeHUu | MpHU HAaBBIKOB | HE
COOTBETCTBUU C | HECTAHJApP | PEIICHUU | IS MPOJIEMOH
MEHTAJIbHOI THBIX CTaHJapTH | pelieHus | CTPUpPOBA
MOJIEbIO 3amay  0e3 | bIX 337a4 C | CTAaHJIApPTH | HBI
M0JIb30BATENS OIMOOK U | HEKOTOPHI | BIX 337a4 ¢ | 0a30BbIC
HEZ0YETOB | MU HEKOTOPBl | HABBIKH,
HEJoueTa | MU UMEIOT
MU HEeJo4YeTa | MECTO
MU rpyObIe
OIMOKHU
[1K-2 [1IK-2.1 3HATH:
Crocoben | CmocobeH | o0mue Otnuunbl | Xopomuit | YaoBier- | YpoBeHb
K K [IPaKTUKU 1 ypOBEHb | YPOBEHb BOPUTEIIBH | 3HAHUHI
UCIIO/B30B | UCIOJIb30 | MPOEKTHPOBAHU | 3HAHWW B | 3HAHMK B | BI i HUXKE
aHUIO U BaHUIO a rpaduueckux | oobeme, o0beme, YpOBEHb PEbSABI
pa3paboOTK | CKBO3HBIX | MOJB30BATEIBCK | COOTBETCT | COOTBETCT | 3HAHHUM B | SI€MBIX
e U(pOBHl | UX BYIOIIIEM BYIOIIIEM o0BeMe, MHHHMAaJI
CKBO3HBIX | X uHTEpPEcoB, por- npor- COOTBETCT | bHBIX
U(POBBIX | TEXHOJIOT pamme pamme BylolieM | TpeOoBaH
TEXHOJIOTH | Ui MOJATOTOBK | TOATOTOBK | IPOT- ni,
" u, 6e3 u, pamme HMEIOT
OLIMOOK HECKOJIBKO | MOATOTOBK | MECTO
HECYIIECT | WU, MHOTO (18171
BEHHBIX HECYyIECT | psif
HErpyObIX | BEHHBIX rpyOBIX
OInO0K HEerpyObIX | ommMOOK
OLINOOK
YMETh:
paboTaTh B IIponemon | I[Iponemon | IIpogemon | Ilpu
WHCTPYMEHTANIb | CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | pELIEHUU
HBIX Cpeax bl BCE bl BCE BI CTaHJapT
MPOTOTUIIUPOBA | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBI X
HUS YMEHHS, YMEHHUS, YMEHU, 3a/1a4 He
uHTepdencon pelIeHBI pelIeHBI pelIeHBI MIPOJIEMOH
BCE BCE TUIIOBBIE | CTPUPOBA
OCHOBHBIE | OCHOBHBIC | 3aJa4H C HBI
3aJ1a4u ¢ 3aJ1a4u ¢ HETpyOBbIM | OCHOBHBIE
OTJIENbHBI | HETPYOBIM | U YMEHHSI,
MH u omuOKaMu | UMEIOT
HECYIECT | OMMOKAMH | , MECTO
BEHHBIMH | , BBITIOJIHEH | TpyObIe
HeJ0ueTa | BBIIOJHEH | BI BCE OIMOKHU
MU, bl BCE 3a/1aHus,
BBITIOJIHEH | 3a/1aHUSI B | HO HE B
bl BCE MIOJIHOM




3a7aHus B | o0ObeMe, IIOJTHOM
MOJTHOM HO o0beMe
o0Beme HEKOTOPHI
ec
HejoueTa
MU
BJIAJICTh:
HaBBbIKAMH [Iponemon | Ilponemon | Umeetcs [Tpu
pa3paboTKu CTPUPOBAH | CTPUPOBAH | MUHUMAaJb | PELICHUU
IPOTOTHIIA bl HaBBIKU | bl 0A30BbIE | HBII CTaHJapT
uHTepdeiica B pu HaBbIKU Habop HBIX 33]a4
BbIOpaHHOM pelieHun | 1pu HaBBIKOB | HE
UHCTPYMEHTAIb | HECTAHJAAp | PELICHUU | JAJsd IPOJIEMOH
HOM cpene THBIX CTaH/JApTH | PELlIEHUusl | CTpUpPOBA
3ajau 0e3 | bIX 3a/a4 C | CTAaHJApTH | HBI
OIMOOK M | HEKOTOPhI | BIX 3a/1a4 ¢ | 6a30BbIe
HEZ0YETOB | MU HEKOTOPHI | HaBBIKH,
Hejouera | MM UMEIOT
MU HeJo4YeTa | MECTO
MU rpyObIe
OIINOKHU
[1K-2.2 3HATH:
Cnocobes | ITpuHIUIIBL Otinunbl | Xopowmuii | YaoBuer- | YpoBeHb
K CO3/1aHUs i ypOBEHb | ypOBEHb BOPUTEIBH | 3HAHUM
pa3paboTK | BU3YaIbHOTO 3HAHUW B | 3HAHUU B | bl 1 | HUXKE
e nu3aiiHa o0Beme, o0Beme, YPOBEHb IpeabsBI
CKBO3HBIX | 3JIEMCHTOB COOTBETCT | COOTBETCT | 3HaHUH B | AE€MBIX
uQpoBsl | rpaduIecKoro BYIOLIEM | BYIOLIEM | 00beMe, MUHUMA
X I0JIb30BATENbCK | MPOT- por- COOTBETCT | BHBIX
TEXHOJIOr | oro uHTepdeiica | pamme pamme BylOLIEM | TpeOoBaH
un Ha OCHOBE MIOATrOTOBK | IIOATOTOBK | IIPOT- 15078
TEXHOJIOTHI u, 6e3 | u, pamme UMEIOT
JIOTIOJTHEHHON U | OLIMOOK HECKOJIBKO | TOJAITOTOBK | MECTO
BUPTYyaJIbHOU HECYIECT | M, MHOTIO | LENbII
pEAIbHOCTH BEHHBIX HECYILIECT | Psf
HerpyObIX | BEHHBIX rpyObIX
OLIMOOK HEerpyObIX | OIMOOK
OLIMOO0K
YMETb:
CoznaBath IIponemon | IIponemon | IIpogemon | Ilpu
BU3YaJIbHOTO CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
Ju3aiiHa bl BCE | Bl BCE | bI CTaHAapT
JIIEMEHTOB OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBI X
rpaguyeckoro YMEHUS, YMEHHUS, YMEHUS, 3ama4  He
10JIb30BATEIBCK | PEIIECHBI pEILIEHbI pEeLIEeHbI IPOJEMOH
oro uHrepdeiica | Bce BCE TUTIOBBIE | CTPUPOBA
Ha OCHOBE OCHOBHBIE | OCHOBHBIE | 3a/la4d C | HbI
TEXHOJIOT Ui 3aJjaud  C | 3aJja4d € | HETpyObIM | OCHOBHBIE
JIOTIOJTHEHHON M | OTAENbHBI | HETpyObIM | U yYMEHHUS,
BUPTYyaJIbHOU MU " OLIMOKAMHU | UMEIOT
pEAIbHOCTH HECYIIECT | OIIMOKaMH | , MECTO
BEHHBIMH | , BBITNOJIHEH | IpyObIe
HEZ0YETa | BBIIOJHEH | bl BCE | OLIMOKHU
MU, BI BCE | 3a/laHus,
BBINIOJIHEH | 3aJlaHUsl B | HO HE B




Bl BCE | OJIHOM ITOJTHOM
3agaHusl B | 00beEME, o0BeEME
IMOJIHOM HO
o0BeEME HEKOTOPBI
e c
HeJo4eTa
MU
BJIAJIETD:
texnosorusimMu | [Iponemon | Ilpogemon | Umeercs IIpun
CO3IaHUs CTPUPOBAH | CTPUPOBAH | MUHUMAaJb | pEIICHUU
BU3yaJIbHOTO bl HAaBBIKH | Bl 0a30BBIE | HBIA CTaHgapT
JIM3aiiHa npu HaBBIKH HabOp HBIX 32124
DJIEMEHTOB pEeIICHUH | TpHU HaBBIKOB HE
rpaduueckoro HECTaHJap | pelIeHUuu | IS MPOJIEMOH
[IOJIL30BATENILCK | THBIX CTaHJAPTH | PEUICHUS | CTPUPOBA
oro untepdeiica | 3amay  6e3 | bIX 3a7a4 C | CTAHIAPTH | HBI
Ha OCHOBE OomMOOK U | HEKOTOPBI | BIX 3a7a4 ¢ | 6a30BbIC
TEXHOJIOTHI HEJO0YETOB | MU HEKOTOPHI | HaBBIKH,
JIOTIOTHEHHOH U Hego4yeTra | MU HMEIOT
BUPTYaJIbHON MH HEJI0YeTa | MECTO
peaNbHOCTH MH rpyobie
OILIIMOKH
OueHouHble Marepuanbl JJIs  MPOBEACHUS  TEKYWIETO  KOHTPOJS

nu

IIPOMEKYTOUHOM aTTecTanuu npuBeneHbl B [lpunoxenun k pabodeil mporpamme

JUCHUITIIUHBI.

[TonHBIN KOMIUIEKT 3alaHUl U MaTepuasioB, HEOOXOJUMBIX JJIsl OICHHWBAHUS
pe3ynbTaTOB 00YUYEHUS M0 AUCLMIUIMHE, XPAaHUTCA HA Kadeape pa3padoTuuka.






5.2. MudopmanuonHoe odecnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

Ne HanMeHoBaHME 3JI€EKTPOHHBIX M HHTEPHET-PECYPCOB CchbLika
/11
1 |DnexTpoHHO0-0MOIMOTEUHAs crcTeMa «JIaHby https://e.lanbook.com/
2 |[DnexTpoHHO-0MOJIIMOTEYHAs cucTeMa «iDOOKS.ru» https://ibooks.ru/
3 |DnexTpoHHO-OMOIMOTEYHas cuctema «book.ruy https://www.book.ru/
4 |[loptan «OTKpBITOE 0OPAa30BAHUE) https://npoed.ru
5 |Poccwuiickasi HalOHAIbHAS OUOIMOTEKA https://nir.ru/
6 |KubGepJlenunka https://cyberleninka.ru
7 |Texuuueckas OubIUOTEKA https://techlibrary.ru
8 |HaumonanbHast asekTpoHHast oudaunoreka (HOB) https://rusneb.ru/

5.2.2. Tlpodeccuonanpupie 0a3pl gaHHBIX /| HHGOpMaIMOHHO-CIIPABOYHBIC

CHUCTEMEI
Ne | HammenoBanue npodeccuoHambHbIX 0a3 Anpec Pexum nocryna
n/n IAHHBIX
1 |Odunmanbubii uHTepHeT-noptan|  http://pravo.gov.ru http://pravo.gov.ru
paBoOBOW MH(POPMALIUU
2 |CopaBouHas paBoBast cucremal  http://consultant.ru http://consultant.ru
«KoncyabTant Ilmrocy
3 |CpaBo4HO-ITpaBoOBast cucreMa o http://garant.ru http://garant.ru
3aKOHOJATENbCTBY PO
5.2.3. JlumeH3noHHOE W CBOOOJHO pacHpoOCTpaHsIEeMOE IMPOTPAMMHOE
oOecrieyeHue AUCIUIUIUHbI
Ne HanmenoBanue Onucanue PexBu3uTHI
/I |IPOrpaMMHOI0 o0ecieyeHus MOJITBEPKTAIOLINX
JIOKYMEHTOB
1 |OnepaununonHas cucrema [Tonb30Barenbekas JloroBop  Nel33/2021  or|
Microsoft Windows 10 OTIepaIiMoHHasT CUCTEMA 12.10.2021, nmuniensuap - 3A0
«Co¢r Jlaitn Tpeia», THI
(BUA) JIMLEH3MM - HEUCKIL
paBo, CpOK neicTBus
ITUIIEH3UH - OECCPOUHO
2 [Microsoft Office 2019 [TakeT opucHbix npunoxenuiil/lorobop  Nel33/2021  or
12.10.2021, muniensuap - 3A0
«Co¢r Jlaitn Tpeia», THI
(BUA) JIMLEH3UM - HEUCKIL
[paBso, CpOK necTBus
TTUTIEH3UH - OECCPOUHO



https://e/

3 |LMS Moodle [0 mna  »>ddexruBHOroCBOOOHAS JIMICH3MSA, THUIL
OHJIANH- B3aUMOJICHCTBUS|(BU) JIMIICH3UHW - HEHUCKIL.
[peroiaBaTenis U CTyJIeHTa  [[IPaBo, CpOK JeicTBUs

JTUIIEH3UU - OECCPOUHO.
4  |bpaysep Chrome Cucrema nouckaCBoOOIHAS  JIMIICH3US, THIT
MH(pOpPMAIIUY B CETH UHTEPHET|(BU) JHUIEH3UH - HEUCKIL.
paBo, CpOK neicTBuUs

JTUIICH3UU - OECCPOYHO.

6. MaTepHaJH)HO-TeXHH‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

HaumenoBanue HaunmenoBanue yueOHOU Ilepeuenp HEOOXOAMMOTO 000PYAOBAHUS U
BUJIA y4eOHOHI ayJuTopuH, TEXHUYECKHUX CPE/ICTB O0yUEeHHUs
paboThI CTeIUAITM3UPOBAHHON
J1a00paTOPUH
Jlexuun VYyeOHnast ayuTopus Ais CrneunanusupoBaHHas ~ yueOHas  MeOelb,
IIPOBEICHUS 3aHATUH TEXHUYECKHUE CpeACTBa OOyueHMs, CIyXalue
JEKIIMOHHOTO THIIA JUIL TIpeICTaBIICHUS y4deOHOW HMHpOpManuu
Oonpliol  ayauTopud  (MYJbTHUMEIUMHBIN
IPOEKTOp, KOMIBIOTEp (HOYTOYK), OJKpaH),
JIEMOHCTpallMOHHOE 000pyoBaHUE, Yy4eOHO-
HarJSIHBIC TTOCOOUS
JlaGopatopuble |YueOHast mabopaTopus Crenuanu3upoBaHHOE nabopaTtopHoe
paboThI MPOrpaMMHOM MHXKEHEpHUH, | oO0opyAoBaHHe 1O mnpoduiao mabopaTopun
ayn. B-608 pOrpaMMHOI WH)XEHEPHH,

cCrenuanu3upoBanHas ydeOHass mebens Ha 50
NOCaJI0UHBIX  MeCT, 24 KOMIIbIOTEpa C
BO3MOXKHOCTBIO BBIXOa B VHTepHEeT WU
obecneuenueM nocryna B JUOC, TexHuueckue
cpeacraa oOyudeHus (MybTUMETUHHBIH
POEKTOD, MyJIbTUMEAUHHASA JI0CKa,
MOHOOJIOK),  HEOOXOAUMOE  JUIICH3HOHHOE
IporpaMMHoe o0ecreyeHue

KommnsrorepHslii kiacc,
ayn. B-610

Crienmanu3upoBaHHasl yueOHas meOenp Ha 42
MOCaJI0UYHBIX MecTa, 17 KOMIIBIOTEPOB C
BO3MOXXHOCTBIO BbIXOJa B MHTepHer w
obecneuenueM nocryna B JUOC, TexHuueckue
cpeacraa oOyueHus (MyAbTUMETUHHBIH
IPOEKTOP, 3KpaH i MPOEKTOpa, MOHOOJIOK),
HEO0OXOMMOE JIMIIEH3MOHHOE MPOrpaMMHOE
obecrieyeHue

VYyeOnas nabopaTopust
MH(GOPMAIIMOHHOM
0e30ITacHOCTH,

ayn. B-615

Crienmanm3upoBaHHOE n1abopaTopHOe
o0opynoBaHue Mo NPOPHI0 JabOpaTOPHH
WH(POPMAITMOHHOMN 0e30macHOCTH,

CrelMaNu3upoBaHHas ydyeOHass mebenp Ha 35
MOCaJ0YHBIX MecT, 15 KOMIBIOTEpOB C
BO3MOXXHOCTBIO BbIXOZAa B MHTepHeT w
obecnieuenuem pocryna B OMOC, Texunueckue
CpeICTBa o0y4eHus (MyJIbTUMETUUHBIN




IIPOEKTOp, MyJIbTUMEIUIHAS JI0CKa,
MOHOOJIOK), HEOOXOIMMOE  JIUIIEH3UOHHOE
porpaMMHOe obecrieueHue

KomnbroTepHsiii kitacc,
ayn. B-617

Cnenmanu3upoBaHHas yuyeOHas meOens Ha 24

MoCajo4YHbIX Mecra, 21 KOMIBIOTEp C
BO3MOXKHOCTBIO BbIXOoJa B HHTepHET W
o0ecrieueHrEM J0CTyTa B SUO0C,

HEOOXOIUMOE JIMIIEH3HOHHOE IPOrPaMMHOE
oOecrieueHne

KomnbroTepHsiii kitacc,
ayn. B-619

Cnenuanmu3upoBaHHas yuyeOHas meOenb Ha 26

MOCAaI0OYHBIX  MecT, 21 kommbiOTep C
BO3MOXKHOCTBIO BbIXOJa B MHTepHET W
o0ecrieueHrEM J0CTyTa B SUOC,

HEOOXOIUMOE JIMIIEH3HOHHOE IPOrPaMMHOE
oOecrieueHne

KomnbroTepHsiii Kitacc,
ayn. B-621

CrneuunanusupoBanHas ydeOHas meOenb Ha 35
MOCATOYHBIX MeCT, 13 KOMIBIOTEPOB C
BO3MOXKHOCTBIO BbIXOJla B MHTepHET W
obecnieuenuem npocryna B QMOC, Texunueckue
cpencTBa oOyueHus (MyIbTHMETUHHBIHI
MIPOEKTOP, IKPaH JUIsl MMPOEKTOPA, MOHOOJIOK),
HEOOXOAMMOE JIMIIEH3MOHHOE IIPOrPaMMHOE
o0OecIieucHue

YyeOnas mabopatopust
PEVH)XHHUPUHTA U
yIpaBJieHUs1 OU3HeC-
mporeccamu,

ayn. B-623

Crieunann3upoBaHHOE J1abopaTtopHoe
o0opysoBaHne 1O TPOPWIO JAdopaTopUH
PEHHXXMHUPHHIA W  yIpaBJICHUs  OW3Hec-
IPOIECCaMHt, CIICIIHATU3UPOBAHHAS Yy4YeOHas
Mebenr Ha 34 mocagodHbIX MecTa, 13
KOMIIBIOTEPOB C BO3MOXKHOCTBIO BBIXOJIa B
WutepHer u obecneyenuem noctyna B JUOC,

TEXHUUYECKHE CpeacTBa o0yueHus
(MyIBTHME TUHHBIH MIPOEKTOP,
MyJIbTUMEUITHAs JI0CKa, MOHOOJIOK),

HEOOXOJMMOE JIUIIEH3MOHHOE MPOrpaMMHOE
oOecrieuenne

KomMmnberotepHslii Ki1acc,
B-600

CrnennanusupoBaHHas yueOHas mebenp Ha 30
mocajouyHbix  Mect, 30  KOMIIBIOTEPOB,
KOMIIBIOTEPOB C BO3MOJKHOCTBIO BBIXOJA B
WuTepuer u obecneuenuem nocryna B OUOC,

TEXHUUYECKHE CpeacTBa o0yueHus
(MyIbTUMENUUHBI ~ TPOEKTOp,  HOYTOYK,
9KpaH), BUJICOKaMEpBHI, HEoOX0oaUMOe

JIMIIEH3HOHHOE IPOTrpaMMHOE o0ecIieueHHe

CaMocTosTenbHas
pabora

KommnsrorepHslii kiacc ¢
BO3MOXXHOCTBIO BBIXO/Jla B
WNuTepHer u obecnieueHnemM
noctyna B OUOC

B-600

CrenmanusupoBaHHas yueOHas mebenp Ha 30
OCaOYHBIX MECT, 30 KOMITBIOTEPOB,
TEXHUYECKHUE CPeJCTBAa 00y4deHus (MyJIbTHMe-
JTUWHBIA  TIPOEKTOp, KOMIbIOTEp (HOYTOYK),
JKpaH), BHUJICOKaMEpBHI, IIPOrpaMMHOE
o0ecrnieueHue

YurtanpHbIN 3a71 OMOINOTEKH

Crenmanu3upoBaHHasi MeOeb, KOMITbIOTEpPHAs
TEXHHKA C BOBMOXXHOCTBIO BbIXO/1d B I/IHTepHeT
u obecneuenueMm pocryna B DUOC, skpaH,




MYJIbTUMEIUNHBIN MPOEKTOpP, IPOrPAMMHOE
obecnieyeHue

7. Oco0eHHOCTH opraHm3anuu Oﬁpa3OBaTeﬂbH0ﬁ JACHATCJIBbHOCTHU AJIA JINI C
OrpaHN4Y€HHbIMHA BO3MOKHOCTHAMH 3I0POBLSI U HHBAJTUIO0B

JIuna ¢ orpaHMYEHHBIMHA BO3MOXKHOCTSIMU 3710p0Bbst (OB3) u mHBammMIpl UMEIOT
BO3MOKHOCTb O€CHPENSTCTBEHHO IEPEMEIIAThC U3 OJHOr0 y4eOHO-1ab0paTOpPHOTO
KOopIyca B JApYrod, HOJHATBCS Ha BCE 3TaXU Y4eOHO-IAOOPATOPHBIX KOPIIYyCOB,
3aHUMAaTbCs B YYEOHBIX UM MHBIX [OMELIEHUSAX C YYETOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHSI U COCTOSIHUS 370POBBSL.

Hns obydyenuss nun, ¢ OB3 v MHBAIUAOB, MMEIOIIUX HAPYUICHHUS OIMOPHO-
JIBUTATEIHLHOTO amnmnapara, 00ecredeHsl yCIoBUs OeCIpensITCTBEHHOTO TOCTYIa BO BCE
yueOHble noMmenieHus. MHpopManus o cnenuanbHbIX YCIOBHSX, CO3JAAHHBIX IS
oOyuaronmmxcs ¢ OB3 u uHBaIMIOB, pa3MelleHA Ha CcaillTe YHUBEPCUTETA
www//kgeu.ru. iMeercs BO3MOXXHOCTH OKa3aHUsI TEXHUUECKOH ITOMOILN aCCUCTEHTOM, a
TaKXe yCIYT CypIONEePEBOTYUKOB U TU(DIOCYPAOTIEPEBOAUMKOB.

Jlns amanranuu K BocupusaTyio auuamu ¢ OB3 u nHBanuaaMuy ¢ HapylIIEHHBIM
CIIyXOM CIIPaBOYHOro, y4eOHOro MaTepuajga IO JUCUUIUIMHE O00eCcleynuBaroTCs
CJIEIYIOILUE YCIIOBHUS:

- IS JTy4UI€ OPUEHTAlNU B ay IUTOPHUH, IPUMEHSIOTCS CUTHAJIBI OTIOBEILICHHUSI
O HayaJie ¥ KOHIIE 3aHATHSA (CIOBO «3BOHOK» MUILETCS HA JJOCKE);

- BHUMaHHE cia0O0CIbIIalIero O0y4arolerocs MPUBIEKAETCS IeJaroroM
KECTOM (Ha IJIeUO KJIAJIETCsl pyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONbIBAaHUE);

- pazroBapuBasi ¢ 00y4aroIIMMCS, IEIarornyecKnii pabOTHUK CMOTPUT Ha HETO,
TOBOPUT SICHO, KOPOTKMMH TMPEIJIOKEHUAMHU, 00ecreurBasi BO3MOKHOCTb YTEHUS 10
ry0am.

KommneHncanusi 3aTpyAHEHHI pPEYEBOr0 M HHTEJUIEKTYaJIbHOTO PpPa3BUTHUSA
caboCbIIANIMX 00yYarOIUXCs MPOBOAUTCS Ty TEM:

- UCIOJIb30BAHUS CXEM, JAHarpaMM, pUCYHKOB, KOMIIBIOTEPHBIX IPE3EHTALUMN C
TUIEPCChUIKAMU, KOMMEHTUPYIOUTUMU OTIEJIbHbIE KOMIIOHEHTBI U300PaKEHNUS;

- PEryJsipHOTO TPUMEHEHHs YNpaXHEeHUH Ha Tpaduyeckoe BbIJEICHUE
CYILIECTBEHHBIX MPU3HAKOB ITPEAMETOB U SIBJICHMIA;

- oOecreyeHUs BO3MOXKHOCTHU Ul OOy4Yaromlerocss MOJY4YUTh aJpECHYIO
KOHCYJIBTAIIUIO 10 JIEKTPOHHOM MOYTE 10 Mepe HEOOXOJUMOCTH.

JUtst aganranyy K BocupusaTHio guuamu ¢ OB3 u nHBanuaaMu ¢ HapyLeHUSIMU
3pEHUS CIIPAaBOYHOTO, Y4eOHOT0, TPOCBETUTEIHCKOTO MaTepHaa, MpeayCMOTPEHHOTO
oOpa3oBaTeNpbHONl NPOrpaMMoil MO BBIOPAHHOMY HAINpPAaBIEHUIO TMOJTOTOBKH,
00€eCIeynBalOTCs CIEIYIOUIUE YCIOBUS:

- BeJIeTCsl ajanTtanus opUIIMaIbHOIrO caiita B ceTd IHTEpHET ¢ y4eTOM 0COOBIX
NOTpeOHOCTEN MHBAJIUAOB MO 3pEHHIO0, 00ECTIEYNBACTCA HATMYUE KPYTHOLIPU(PTOBOMA
CIPaBOYHON MHGOPMALIMK O PACHUCAHUU YUEOHBIX 3aHSITHI;

- MeJaroruyeckuii pabOTHUK, ero coOecegHUuK (Mpu HEOOXOAUMOCTH),
OPUCYTCTBYIOIIME HA 3aHATUHU, MPEICTABISIIOTCS 00y4YarOIUMCS, TIPU 3TOM KaKJIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY Ie1IarOrH4ecKuil paboTHUK oOpaliaercs;
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- JEUCTBUS, JKECTbI, MEPEMEIICHUS MeIarornyeckoro pabOTHUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meuyatHas uH(OpManMs TpeaocTaBiseTcs KpynHbIM mpudpToM (oT 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- oOecrieunBaeTCsl HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH TIOMEIICHUI;

- MPEIOCTAaBISAETCS BO3MOXKHOCTh MCIOJB30BaTh KOMIIBIOTEPHI BO BpEMs
3aHSITHH U MPABO 3aMUCH 00BSICHEHUH Ha TUKTO(OH (TT0 JKEJTaHUI0 00yJarOIINUXCs).

dopMa mpoBeACHUS TEKylled W MNPOMEXKYTOUHOM aTTecTalud IS
oOyuaronuxcs ¢ OB3 u MHBaNMIOB ONpeAesieTCs] MeJarornieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxommmocTu oOydvatomemycs ¢ OB3,
WHBAJIUIY C YYETOM UX MHAUBUAYAIbHBIX MCUXO(U3NUECKUX OCOOCHHOCTEH JaeTcs
BO3MOKHOCTh MPONUTH MPOMEKYTOUHYIO aTTECTallMI0 YCTHO, MUChbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMITIbIOTEPE, B OpME TECTUPOBAHUS U T.MH., TUOO MPEIOCTABISIECTCS
JOTIOJTHUTENBHOE BpPEMsI JIJIsl TOJATOTOBKU OTBETA.

8. MeToauueckue peKOMeHIAlUM /sl NpenojaBaTesieii Mo OpraHu3aluu
BOCIIMTATEJIbHOH PadOThI ¢ 00YYAKOLMMHUCH.

Meroanueckoe obecriedeHre mporecca BOCIUTAHUS 00yJaronuXcsi BHICTYTIAET
OJIHUM U3 OMNpeAesstonmx (akTopoB BBICOKOIO KauecTBa 0Opa3oBaHMS.
[IpenonaBarens By3a, IEMOHCTPHPYS BBICOKHH TPO(ECCHOHATN3M, 3PYIUIHNIO,
YETKYIO TPAKTAHCKYIO MTO3HIINIO, CAMOAUCITUIUIMHY, TBOPUYECKUH MTOAXO0] B PEIICHUN
npodeCCUOHANIBHBIX 3a/a4, B XOJIe 00pa30oBaTEIbHOTO IIpollecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[Ipn peanmzanuu AUCIUIUIMHBI TPEMOJABATeIb MOXET HCIIOIh30BaTh
CJICTYIOITHE METOIBI BOCTTUTATEIFHONU PaOOTHI:

- MeToZIbl (hOPMHUPOBAHUS CO3HAHUS JTUYHOCTU (Oecena, AWCIYT, BHYIICHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHWE, MPUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yOeKIeHUE U p.);

- METOJbl OpraHu3alUU JEATEIHLHOCTH W (OPMHUPOBAHUS OMbITA MOBEACHUS
(3amaHue, OOIICCTBEHHOE MHEHHE, IIeJarorndyeckoe TpeOOBaHHE, MOpyYCHHE,
puy4YeHue, Co3aHNe BOCTIUTHIBAIOIINX CUTYyAIi, TPEHUHT, YIIPAXKHEHHUE, U TIP.);

- METOJIbl MOTHBAIIMU JIEATEILHOCTH W TOBeNEHUs (0J00pEHHUE, MOOIIPEHHUE
COIIMAJIbHON aKTHUBHOCTH, TIOPUIIAaHWE, CO3JIlaHWe CHUTyaIllud ycrexa, CO3JIaHHe
CUTYAIIMH JIJI1 YMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP. )

[Tpu peanu3anuy TUCIUATIINHBI IPETIOaBaTEhb JOJDKECH YIUTHIBATH CIICAYIOIINE
HaIpaBJICHUS BOCITUTATEIIBHON JEATCIbHOCTH:

I'pasicoanckoe u nampuomuueckoe gocnumaHue:

- popMupoBaHKe y OOYYAIOMIUXCS IIEJIOCTHOTO MHMPOBO33PEHUS, POCCHHCKOMN
WJICHTUYHOCTH, YBKECHHS K CBOCH CeMbe, OOIIECTBY, TOCYAAPCTBY, TIPUHSATHIM B CEMbE U
00IIIeCTBE JyXOBHO-HPABCTBEHHBIM M COIMOKYIIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATHBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Hacleauto, (OpPMHUpPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO U PA3BUTHIO;

- popmupoBaHKe y 00yUarONIMXCsS aKTUBHOW TPaXKIaHCKOW MO3UIIMN, OCHOBAHHOMN
Ha TPAJUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX M HPABCTBEHHBIX IEHHOCTSX POCCHICKOTO
oOImIecTBa, Mjisi TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO pPEAM30BBIBATH CBOM



KOHCTUTYLIMOHHBIE ITpaBa U 00sI3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKONU KYJIbTYpbl 00YUAIOIIUXCS, PACIIUPEHHE
KOHCTPYKTUBHOTO Y4YacTusi B NPHHIATHM PEUICHUM, 3aTparMBalIIMX HMX IpaBa H
MHTEPECHI, B TOM YHCJIE B Pa3jIMYHBIX (popMax CaMOOpTraHU3alUU, CaMOYTPaBICHHUS,
00IIIECTBEHHO-3HAUYMMOM JIESITCILHOCTH;

- popMupoBaHUE MOTUBOB, HDABCTBEHHBIX M CMBICIIOBBIX YCTaHOBOK JTMYHOCTH,
MO3BOJISIIOIIMX MPOTUBOCTOATH 3KCTPEMH3MY, KCEHO(POOHWH, AUCKPUMHUHALMU IIO
COLIMAJIBHBIM, PEJIMTUO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKaM, MEXITHUYECKOU
U MEXKOH(ECCHOHAIbHOM HETEPIUMOCTH, JPYTUM HETaTUBHBIM COLIMAJIbHBIM
SIBIICHUSIM.

Llyxoeno-upascmeennoe socnumanue:

- BOCIIUTAHUE YYBCTBAa JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTJIMBOCTH,
YBaXEHUS K POAMUTEISM, YUUTEISAM, JHOJAM CTapIIErO MOKOJICHUS;

- popMUpOBaHUE TPUHLMUIIOB KOJUJIEKTMBU3MA M  COJMJIAPHOCTH, JyXa
MUJIOCEpAUSl U COCTpajaHusi, NPHUBBIUKK 3a00TUTHCS O JIOJAX, HAXOISAIMIMXCA B
TPYAHOU )KU3HEHHOW CHUTYAaIlWH;

- popMHUpOBaHUE COIUAAPHOCTH U YYBCTBA COIMAIBHOW OTBETCTBEHHOCTH IIO
OTHOUIEHUIO K JIIOJSM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSI, ITPEOIOJICHHUE
IICUXOJIOTUYECKUX OapbepoB MO OTHOLIEHUWIO K JIIOJAAM C OrpaHUYEHHBIMH
BO3MOYHOCTSIMU;

- popMupOBaHHE SMOLMOHAIBHO HACBIIIEHHOTO M JAYXOBHO BO3BBILIEHHOTO
OTHOUIEHUSI K MUPY, CIOCOOHOCTH U YMEHUS IlepeiaBaTh JIPYTM CBOW 3CTETHUYECKHUN
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popMHUpOBaHUE CTETUUECKON KAPTUHBI MUPA;

- hopMupoBaHUE yBaXKCHHS K KYJBTYPHBIM IIEHHOCTSM POJHOTO rOpoja, Kpas,
CTpaHbI;

- IOBBIIICHUE TIO3HABATEILHOW aKTHBHOCTH 00YUYaIOIIUXCS.

Hayuno-obpazosamenvhoe socnumanue:

- hopmupoBaHue y 00y4JaromuXcsi HAyYHOTO MUPOBO33PEHUS;

- hopMHUpoBaHUE YMEHUS TOJydYaTh 3HAHUS;

- popMHUpoBaHUEe HABBIKOB aHajIM3a M CHHTE3a MH(OpPMAIMH, B TOM YHUCIIC B
npodeCCHOHAIBHOM 001aCcTH.
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OueHouHble MaTepuanbl IO JUCHUIUIMHE BblUMCIUTENbHAs TEXHUKA,
MpEIHA3HAYCHHBI IS OICHUBAHUS pE3yJbTaTOB OOyYEHHs] Ha COOTBETCTBHE
VHJIMKATOPAM JOCTUKECHUS KOMIICTCHIIUM.

OueHuBaHue pe3yibTaTOB OOYYEHHS M0 JUCHUIUIMHE OCYIIECTBISIETCA B
pamkax Tekyiero koutposs (TK) u mpoMexxyTouHO# arrecTaiuu, MpOBOAUMBIX IO
oabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra
Cemectp 8

PelTUHTOBBIE TOKA3ATEIN

HanmenoBanmne pasaciia

KOHTPOJIA

DopMBbI 1 BUJ
EQ IITIILY 1 TV’)

| TeKymmii KOHTPOJIb
JlononHuTeIHHBIC
6amel k TK1
Il Texymuii KOHTPOJIH
JlononHuTeIHHBIC
Il Texymuii KOHTPOIIH
JlomomHuTeIbHBIC
Oamel k TK3
Uroro
[TIpomexyTouHnas
aTTecranus

Pasnen 1. Beenenue B TK1
TEXHOJIOTHH BUPTYTLHOU U
JIOTIOJTHEHHOH peanbHOCTH;
Pasnen 2. CpenctBa pa3paboTku
VR/AR-koHTEHTA;

Pasnen 3. Uatepdeiico

15 15 15

00paTHOM CBSI3U U CEHCOPBI JJIs
VR/AR

TecT WM NMCBMEHHBIN OIPOC 5

3amura 1abopaTopHOi paboThI 10

Pa3znen 4. Texnonorum 3axBara | TK2
JBYDKEHUH U rpadMuecKoro 20 20 20
BBIBOJIA

TecT WM NMCbMEHHBIN OIPOC 5

3amura 1abopaTopHOi paboThI 15

Paznen 5. Pazpabotka TK3
rpaduyeckux
MI0JTb30BATEIHCKIX
uHTEepQeiicoB ¢ 20 20 20
UCIIOJIb30BAaHUEM COBPEMEHHBIX
cpeacts paspadbotku VR/AR-
KOHTEHTA

TecT mM NMCbMEHHBIN OIPOC 5)

3amura 1abopaTopHOi paboThI 15

IIpome:xxyTounast arrecranuss | OM

(3auer) 1 0-45




B nucemenHoit popme o

ouneram

0-45

2. Ol_leHO‘IHLIe MaTrepuajibl TCKYIIECTO KOHTPOJIA X IIPOMEKYT OYHOM aTTecT allin

Ilxana OICHKH PC3YyJIbTATOB 06y‘I€HI/I51 110 JUCHUITIINHC!

YpoBeHb chOpMUPOBAaHHOCTH

HMHAUKATOPAa KOMIICTCHIMH

Boicokuit | Cpennuii Huxe Husknii
Kox 3anaHu- CpPCAHEro
Kox MHIMKaTOpa POBAHHBIC ot 85 1o 100/ ot 70 no 84 | oT 55 1o 69 | ot 0 o 54
komme- | o neremmy| PCSYIBTATE
TEHIUU u 00yd4eHus 10 Ikana oLeHUBAHUS
JTUCIUTIIINHE yI0BIICT- HEY10B-
OTJINYHO XOpouIo BOHTETHHO JIETBOPH-
TCIIBHO
3a4TEHO HE 3a4TCHO
IK-1 [K-1.1 3HaTh:
Cnocoben | Ilpoextup | Cranmaprsi, Otnuunbl | Xopomuid | YaoBier- | YpoBeHb
K yer, perJaMeHTUpyro | il ypoBeHb | YPOBEHb BOPUTEIIbH | 3HAHUI
OIIPEJIENIEH | COTJIACOB | IIUE 3HAHWW B | 3HAHUU B | BI U HUXE
U0 BIBACT C TpeOOBaHUS K obbeme, o0neme, YPOBEHb PEAbSBII
TpeOOBaHM | 3aMHTEPEC | DPrOHOMHKE COOTBETCT | COOTBETCT | 3HAHUW B | SIEMBIX
i, OBaHHBIM | B3aUMOJICHCTBU | BYIOILIEM BYIOILIEM o0beme, MUHHUMAJ
MIPOEKTUPO | U s YEJIOBEK - por- por- COOTBETCT | bHBIX
BAaHUIO U CTOpPOHaM | CHCTEMa, pamme pamme ByIOIIEM | TpeOOBaH
pa3paboTK | u MaTTEePHBI MOATOTOBK | MOJATOTOBK | MPOT- Ui,
e ApXUTEKT | MOBEACHUS u, 6e3 u, pamme UMEIOT
nporpamm | ypy JoJIer TIpu omuOoK HECKOJIBKO | MOJTOTOBK | MECTO
HOTO IIPOrpamMM | HUCIOJIb30BaHUH HECyIIEeCT | U, MHOTO | LIEJIbIA
o0ecrniedeH | HOro MIPOrpaMMHBIX BEHHBIX HECYyIECT | psif
us ¢ obecrieye | MPOIYKTOB U HerpyObIX | BEHHBIX rpyObIX
MIPUMEHEH | HUA, amnmapaTHbIX 91115 () 3 HErpyObIX | OmIKMOOK
neM TEXHUYEC | CPEACTB, OOIIHE 91115 (03
COBPEMEHH | KYIO MPaKTUKHU
BIX JIOKYMEHT | MIPOEKTUPOBAHU
TEXHOJIOTH | aIuio 1 s rpaUIECKUX
W; CpPOKH MOJIb30BATEIBCK
BBITIOJIHEH | UX
ust uHTEpPEcoB,
IIOCTaBJI€ | CTaHIAPTHI,
HHBI3 peryiaMeHTUPYIO
3a/1a4 e uarepdeiic
MPOrpaMMHBIX
MIPOJIYKTOB
YMETh:
AnanusupoBars | [Ipoaemon | Ilpogemon | Ilponemon | [Ipu
MOy IYCHHYFO CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | peUIEHUHU
WH(OPMAIIHIO O | BI BCE bl BCE bl CTaHgapT
B3aUMOJICHICTBH | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBI X
Y TIOJIB30BATENS | YMEHUS, YMEHUSI, YMEHUS, 3a/1a4 He
c pelIeHbI pelIeHbI pelIeHbI MPOJIEMOH
rpaUIecKUMH | BCE BCE TUTIOBBIE | CTPHUPOBA




MOJIb30BATEIbCK | OCHOBHBIE | OCHOBHBIC | 33Jaydl ¢ | HBI
UMHU 3aJjauu C | 3aJa4yu C | HErpyObIM | OCHOBHBIE
uHTepdeiicaMu | OTACNbHBI | HETPYOBIM | U YMEHUS],

MU u OLIMOKAMHU | UMEIOT
HECYyIIECT | OlIMOKaMH | , MECTO
BEHHBIMH | , BBINOJIHEH | TpyOBIe
HejloueTa | BBINOJIHEH | bl BCE OLIMOKH
MU, BI BCE 3a/1aHus,
BBITIOJIHEH | 33J]aHHUS B | HO HE B
bl BCE HOJTHOM HOJTHOM
3a7aHus B | o0beMe, o0BeMe
HIOJTHOM HO
obbeme HEKOTOPBI
ec
HejoueTa
MU
BJIQJIETh!
Hagbikamu [Iponemon | IIponemon | Umeercs IIpu
BBISIBIICHUS CTPUPOBAH | CTPUPOBAH | MUHUMAJb | PEIICHUH
notpeOHoOCTEH bl HABBIKU | bI 0Q30BBIE | HEIN CTaHJIaApT
M0JIb30BaTENs npu HaBBIKH Ha0op HBIX 337124
npu peleHnH | TIPH HaBBIKOB | HE
HKCIUTyaTaluu HECTaHJap | pelleHuu | s POJIEMOH
OPOrPaMMHBIX | THBIX CTaHJApTH | PEUIEHUs | CTpUpPOBa
CPEJICTB B 4acTu | 3a7a4y 0e3 | bIX 3a/1a4 C | CTaHJapTH | HbI
rpapuuecKux OIMOOK U | HEKOTOPHI | BIX 3a/1a4 ¢ | 6a30BbIe
[10JIb30BATEIBCK | HEOUETOB | MU HEKOTOPHI | HaBBIKH,
ux Hejouera | MM UMEIOT
uHTepdeiicoB MU HeJloueTa | MEecTo
MU rpyObIe
OLIMOKH

[1K-1.2 3HATh:

[Ipoextnp | YcTpoiicTBo 1 Otnnynbl | Xopomuit | YaoBuer- | YpoBeHb

yeT 0a3bl | apXUTEKTYpy i ypOBEHb | ypOBEHb BOPUTENBH | 3HAHUM

JaHHBIX COBPEMEHHBIX 3HaHUM B | 3HAHUU B | bl 1 | HUXKE
0a3 1aHHBIX o0neme, o0neme, YpOBEHBb pEIbABI
UCTIOJIBb3YEMBIX | COOTBETCT | COOTBETCT | 3HAHMH B | IEMBIX
pu pa3paboTKe | BYIOLIEM | BYIOIIEM | oObeMme, MUHUMAI
VR/AR- por- por- COOTBETCT | BHBIX
KOHTEHTA. pamme pamme ByIOILIEM | TpeOOBaH

MOJTOTOBK | MOJATOTOBK | TIPOT- ui,
u, 0e3 | u, pamme HMEIOT
OInO0K HECKOJIBKO | MTOJATOTOBK | MECTO
HECYIIECT | M, MHOTO | LEIbII
BEHHBIX HECYIIECT | Psif
HerpyObIX | BEHHBIX rpyObIX
OIIMOO0K HEerpyObIX | OLIMOOK
OLIMO0K
YMETh!
Anammsuposats | [Iponemon | Ilpogemon | Ilpogemon | ITpu
padotry CYB/l ¢ | cTpupoBaH | CTpUPOBaH | CTPUPOBAH | PELICHUU
LEJbI0 bl BCE | Bl BCE | bI CTaHIApT
INpPUMEHEHUs €€ | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBI X
QITOPUTMOB U YMEHUH, YMEHUS, yYMEHHUS, 3ama4  He
METOJIOB JIJISl HX | PEHICHBI peneHsbl pEIIeHBI MPOJEMOH




peanu3anuy B BCE BCE TUIIOBBIE | CTPUPOBA
pa3paboTke OCHOBHBIE | OCHOBHBIE | 3a/la4dl C | HbI
VR/AR- 3aJjaud  C | 3aJla4yll  C | HerpyObIM | OCHOBHBIE
KOHTEHTa OTIIeNbHBI | HEIPYObIM | U YMEHHS,
MU u OLIMOKaMU | UMEIOT
HECYIECT | OMMOKAMH | , MECTO
BEHHBIMH | , BBITOJIHEH | IpyObIe
HEZ0YETa | BBIIOJHEH | bl BCE | OIMOKH
MU, Bl BCE | 3a/laHus,
BBIMIOJIHEH | 3aJlaHUsl B | HO HE B
Bl BCE | [TOJIHOM IIOJIHOM
3ajJaHus B | o0beME, o0BeEME
MOJIHOM HO
o0Bbeme HEKOTOPBI
e c
Hezjo4eTa
MU
BJIQJICTh:
Hagsikamu IIponemon | I[Iponemon | Mmeercs [Ipn
paboThI € CTPUPOBAH | CTPUPOBAH | MUHUMAaJb | PELICHUU
S3BIKOBBIMU bl HAaBBIKU | bI Oa30BBIC | HBIH CTaHAapT
CpelCcTBaMuU npu HaBbIKU Habop HBIX 33]a4
MaHUMYJIUPOBAH | PEIICHUU | MPU HABBIKOB | HE
usl JaHHBIMU HECTaHJap | PelICHUU | IJId IPOJEMOH
npu pa3paboTKe | THHIX CTaH/JApPTH | pEllIeHusl | CTPUpPOBA
VR/AR- 3amay  0Oe3 | bIX 3a7a4 C | CTAaHIAPTH | HBI
KOHTEHTA OIIMOOK U | HEKOTOpHI | BIX 33Ja4 ¢ | 0a30BbIE
HEJ0YETOB | MU HEKOTOPBI | HABBIKH,
HeJoYeTa | MU UMEIOT
MU HEeJ04YeTa | MECTO
MU rpyoObIe
OImMOKHU
ITK-1.3 3HATh:
Pa3pabar | cranmaptsi, Otnnunsl | Xopownit | YaoBier- | YpoBeHb
BIBAaCT pErIaMEHTUPYIO | i YPOBEHb | YPOBEHb BOPUTENbH | 3HAHUU
IporpaMMm | mue uHtepdeiic | 3HaHUW B | 3HAHUM B | bI 1 | HHKE
HBIE MIPOrPaMMHBIX o0Beme, o0Beme, YPOBEHBb IIPEbABI
uHTepQel | IPOaYyKTOB COOTBETCT | COOTBETCT | 3HAHUW B | AEMBIX
CBI BYIOIIEM | BylollleM | o0beMe, MUHUMAJ
por- por- COOTBETCT | BHBIX
pamme pamme ByIOIIIEM | TpeOOBaH
MOArOTOBK | MOATOTOBK | IIPOT- Ui,
H, 0e3 | u, pamme HMECIOT
OInO0K HECKOJIBKO | TOJATOTOBK | MECTO
HECYLUECT | M, MHOTO | LEbII
BEHHBIX HECYIIECT | psf
HErpyObIX | BEHHBIX rpyOBIX
OIIMOO0K HEerpyObIX | OLIMOOK
OLIMO0K
YMETb:
C03/1aBaTh IIponemon | IIponemon | IIpoagemon | Ilpu
eIMHOOOpa3HbIe | CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
uHTEepdeiicHbIe | b BCE | Bl BCE | bI CTaHAapT
pelieHus, OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBI X
paboTaTh B YMEHHs, YMEHHUs], YMEHHS], 3aa4  He




MHCTPYMEHTANIb | PEIIECHBI pEIIEHbI pELIEHbI IPOJEMOH
HBIX cpeJax BCE BCE TUIIOBBIE | CTPUPOBA
IIPOTOTUIIMPOBA | OCHOBHBIE | OCHOBHBIE | 33Jauyd  C | HbI
HUS 3aJjaud ¢ | 3aJa4yd € | HerpyObIM | OCHOBHbBIE
uHTEepdeiicoB OTJENIbHBl | HETPYObIM | U yMEHus,
MU u OIIMOKAMHU | UMEIOT
HECYyIIECT | OlIMOKaMH | , MECTO
BEHHBIMH | , BBINIOJIHEH | TpyOBIe
HEZ0YETa | BBIIOJHEH | bl BCE | OIMOKH
MU, Bl BCE | 3a/1aHus,
BBIIIOJIHEH | 3aJlaHUSl B | HO HE B
Bl BCE | MIOJHOM HOJTHOM
3ajJaHus B | o0ObeMeE, o0BeEME
IIOJIHOM HO
obbeme HEKOTOPBI
e c
Hejo4eTa
MU
BJIQJIETh!
HaBBbIKAMU IIponemon | I[Iponemon | Mmeercs [Ipn
IPOEKTHUPOBAHU | CTPUPOBAH | CTPUPOBAH | MUHUMAJb | PELICHUU
s JIOTUKH bl HAaBBbIKHU | bl Oa30BbIE | HBIH CTaHAapT
paboThI npu HaBBIKH Ha0op HBIX 337124
uHTepdeiica B pelIeHUH | MIpH HaBBIKOB | HE
COOTBETCTBUM C | HECTAHAAp | pELICHUU | JUIS IPOJEMOH
MEHTaJIbHOMN THBIX CTaHJApTH | PEUIEHUs | CTpUpPOBa
MOJIEbIO 3ajauy 0e3 | bIX 3aJa4 C | CTAaHAAPTH | HbI
[0JIb30BaTENs OIMOOK U | HEKOTOPHI | BIX 3a/1a4 ¢ | 6a30BbIe
HE/I0YETOB | MU HEKOTOpBl | HaBBIKH,
HeJo4YeTa | MU UMEIOT
MU HEelo4YeTa | MECTO
MU rpyOsbie
OIMOKHU
[K-2 [1K-2.1 3HATh:
Cnocoben | CrocobOeH | obGimue Ominunbl | Xopowmnii | YaoBuer- | YpoBeHb
K K MIPAKTUKU 1 yPOBEHb | YPOBEHb BOPUTEIIBH | 3HAHUI
UCIIOJB30B | UCIOB30 | MPOSKTUPOBAHMU | 3HAHUM B | 3HAHUM B | BI i HIDKE
aHUIo U BaHUIO a rpaduueckux | oobeme, o0neme, YpOBEHb pEbABI
pa3paboOTK | CKBO3HBIX | MOJIB30BATENIBCK | COOTBETCT | COOTBETCT | 3HAHUM B | SIEMBIX
e nu(poBHl | UX BYIOIIEM | BylollleM | o0beMe, MHUHHMMAJ
CKBO3HBIX | X uHTEpPEcoB, npor- npor- COOTBETCT | BHBIX
HU(PPOBBIX | TEXHOJOT pamme pamme ByIOILIEM | TpeOOBaH
TEXHOJIOTH | Ui MOJATOTOBK | TOATOTOBK | IPOT- 15078
" u, 0e3 u, pamme HMEIOT
OIIMO0K HECKOJIBKO | TOJATOTOBK | MECTO
HECYHIIECT | WU, MHOTO N EBIN
BEHHBIX HECYIIECT | Psij
HErpyObIX | BEHHBIX rpyOBIX
oImunooK HerpyobIX | ommOoK
OLIMO0K
YMETh:
paboTaTh B IIponemon | I[Iponemon | IIpogemon | Ilpu
MHCTPYMEHTANIb | CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
HBIX cpefiax bl BCE bl BCE bl CTaHAapT
IIPOTOTUIIHPOBA | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBI X




HUS yYMEHUH, yYMEHUH, YMEHUS, 3a/1a4 He
uHTEpdeiicoB peleHbl peleHbl peleHbl IPOJIEMOH
BCE BCE TUIIOBBIE | CTPUPOBA
OCHOBHBIE | OCHOBHBIE | 33Jaud C | HBI
3aJjauyu C | 3aJauyu C | HErpyObIM | OCHOBHbBIE
OTIENBHBI | HETPYOBIM | U yMEHUS,
MU u OLIMOKAMHU | UMEIOT
HECYIECT | OMMOKAMH | , MECTO
BEHHBIMH | , BBINIOJIHEH | TpyOBIe
HejloueTa | BBINOJIHEH | bl BCE OLIMOKH
MU, bl BCE 3a/aHus,
BBINOJIHEH | 33JJaHUS B | HO HE B
bl BCE HOJTHOM HOJTHOM
3a7aHus B | o0ObeMe, o0BeMe
HIOJTHOM HO
o0beme HEKOTOPBI
ec
HejoueTa
MU
BJIAJICTh:
HaBbIKaMHU [Iponemon | IIponemon | Umeercs IIpu
pa3paboTKu CTPUPOBAH | CTPUPOBAH | MUHUMAaJb | PELICHUU
IPOTOTHIIA bl HaBBIKU | bl 0a30BbIE | HBII CTaHJapT
uHTepdeiica B npu HaBBIKH Ha0op HBIX 337124
BbIOpaHHOM pelieHun | pu HaBBIKOB | HE
MHCTPYMEHTAJb | HECTAHJAAp | PELICHUU | s POJIEMOH
HOM cpene THBIX CTaHJApPTH | PEllIeHUusl | CTPUpPOBA
3ajau  0e3 | bIX 337134 C | CTAaHJAPTH | HBI
OIMOOK U | HEKOTOPHI | BIX 3a/1a4 ¢ | 6a30BbIe
HEZ0YETOB | MU HEKOTOPHI | HaBBIKH,
HeJo4yeTa | MU UMEIOT
MU HeJ04YeTa | MeCTO
MU rpyOsbIe
OLIMOKH
[1K-2.2 3HATh:
Cnocob6en | [TpuHIUTIBI Otnnunel | Xopommii | YiaoBier- | YpoBeHb
K CO3/aHHUSA i ypOBEHb | ypOBEHb BOPUTENBH | 3HAaHUM
pa3paboTK | BU3YaIbHOTO 3HAHWW B | 3HAHUA B | Bl 1 | HUXKE
e u3aiiHa o0Beme, o0Beme, YPOBEHb IpeabsBI
CKBO3HBIX | DJIIEMEHTOB COOTBETCT | COOTBETCT | 3HAHMW B | AEMBIX
UQPPOBBl | TpaPUUECKOrO BYIOLIEM | ByIOLIEM | 00beMe, MUHHAMAJT
X II0JIB30BATENBCK | MPOT- por- COOTBETCT | BHBIX
TEXHOJIOI | oro uHTepdeiica | pamme pamme BylOIlEM | TpeOoBaH
15071 Ha OCHOBE MIOATrOTOBK | MOATOTOBK | IIPOT- 15078
TEXHOJIOT Ui u, 6e3 | u, pamme UMEIOT
JIOTIOJTHEHHON U | OLIMOOK HECKOJIBKO | MTOJAITOTOBK | MECTO
BUPTYyaJIbHOU HECYIIECT | M, MHOIO | LEeIbIi
pEaIbHOCTH BEHHBIX HECYIIECT | Psif
HerpyObIX | BEHHBIX rpyObIX
OIIMOO0K HEerpyObIX | OLIMOOK
OLIMO0K
YMETb:
CoznaBathb IIponemon | IIponemon | IIpogemon | Ilpu
BU3YaJIbHOTO CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
Ju3aiiHa bl BCE | Bl BCE | bI CTaHaapT




3JIEMEHTOB OCHOBHBLIE€ | OCHOBHBLIC | OCHOBHBIE | HEBI X
rpaduIecKoro YMEHUSI, YMEHUSI, YMEHUS, 3ama4  He
MOJIb30BATEIbCK | PEIICHBI pelIeHbI pelIeHBI MPOJIEMOH
oro uHTepdeiica | Bce BCE THIIOBBIE CTpHpOBa
Ha OCHOBE OCHOBHBLIE | OCHOBHBIE | 3a7aud  C | HEI
TEXHOJIOTHI 3ajaud  C | 3aJla4yll  C | HerpyObIM | OCHOBHBIE
JIOTIOJITHEHHOW M | OTACIIbHBI | HETPYOBIM | M yYMEHUS,
BUPTYaJIbHOU MU 5 OIIMOKAMH | UMEIOT
peanbHOCTH HECYIECT | OMMOKAMH | , MECTO

BEHHBIMH | , BBITIOJIHEH | TpyOBbIe
HeJ0YeTa | BBIINOJHEH | BI BCE | OLIMOKH
MH, Bl BCE | 3aJaHud,
BBLIITOJIHEH | 3aJaHUsI B | HO HE B
Bl BCE | MOJIHOM ITOJTHOM
3aJaHusa B | o0ObeME, o0BeEME
IMOJIHOM HO
o0beme HEKOTOPBI
e c
Hejgo4eTa
MU
BJIAJIETD:
texnosorusimu | [Iponemon | Ilponemon | Umeercs [Ipn
CO3IaHUs CTPUPOBAH | CTPUPOBAH | MUHUMAaJb | PEIICHUU
BU3YaJbHOTO bl HABBLIKU | bI 0A30BbIE | HBIH CTaHJapT
Iu3aiiHa npu HaBBIKA Habop HBIX 3274
DJIEMEHTOB pEelICHUH | TpHU HaBBIKOB HE
rpaduIecKoro HECTaHJap | peIIeHUU | IS MIPOJIEMOH
[IOJIL30BATENILCK | THBIX CTaHJAPTH | PEUICHUS | CTPUPOBA
oro untepdeiica | 3amay  6e3 | bIX 3a7a4 C | CTAHIAPTH | HBI
Ha OCHOBE omMOOK U | HEKOTOPBI | BIX 3a7a4 ¢ | 0a30BbIC
TEXHOJIOTHI HEJ0YETOB | MH HEKOTOPBI | HABBIKH,
JIOTIOTHEHHON U Hego4yeTra | MH HMEIOT
BUPTYaJIbHON MH HEJI0YeTa | MECTO
peanbHOCTH MU rpyoObIe
OILIIMOKH
OI_ICHKa «3a4YTEHO» BBICTABJIACTCA 3a ACMOHCTpALUIO 3HAHUH OCHOBHOTO

y4eOHO-POrPaMMHOTO MaTepuasa B 00beMe, HeOOXO0IUMOM JJIs JajdbHEenIel yueOsl,
yMEET MPUMEHSATh €0 MPH BBIOJIHEHUH KOHKPETHBIX 33JlaHUl, MPEenyCMOTPEHHBIX
IIPOTPaMMON TUCIUIUINH

OueHka «He 3a4YTeHO0» BBICTABISETCS 32 JIEMOHCTPALMIO 3HAYUTEIIbHBIX
npoOesioB B 3HAHUSX OCHOBHOTO Y4YEOHO-TIPOrpaMMHOTO MaTepuajia, JOIyCTHII
IPUHLUINATbHBIE OIIMOKH B BBHIIOJHEHUH IPETYyCMOTPEHHBIX MPOrpaMMoN 3aaHui
U HE CIIOCOOEH MPOJOJKUTE 0O0yUeHue

3. IlepeyeHb O1LIEHOUYHBIX CPEICTB

Kparkas xapakTepHCTHKa OLEHOYHBIX CPEICTB, UCIOIb3YEMBIX IPU TEKYILEM
KOHTPOJIE YCIEBAEMOCTH U TMPOMEXKYTOUHOM aTTecTallud OO0ydarolierocs 1o
JTUCUUTUINHE:



HaumenoBanue Onucanue
OLICHOYHOT'O Kpatkas xapakTepucTka OLeHOUYHOTO CpeACcTBa OLICHOYHOT'O
CpeacTBa CpeICTBa
Cucrema CTaHAapTU3UPOBAHHBIX 3a/laHUM, MO3BOJISIOLIAS KOMILIEKT
Tecr (Tect aBTOMAaTU3UPOBATh MPOLIE U3MEPEHUSI YPOBHS 3HAHUU N
( ) 31D POHCAYPY p yp TECTOBBIX 3a/1aHUM
U YMEHUH oOyyaronierocs
[Iepeuens 3ananuit
. U BOIIPOCOB IS
BremmonHenne — mabopaTopHOil  paboTHI, o0paboTka P a
Otuer no . . 3aIIUThI
. | pe3yibTaTOB HCHBITAaHUM, W3MEPEeHUH, SKCIEPUMEHTA. .
nabopaTopHOH . nabopaTopHOI
OdopmiieHue oTyera, 3alUTa PE3yJbLTaTOB JabOpaTOPHOH
pabote (OJIP) paboThI, IepeYeHb
paboThI IO OTUYETY 9
TpeOOBaHUH K
OTYETY
OneHouHbIe MaTepUalbl, BHIHECEHHBIE HA SK3aMEH, COCTOST
3auer U3 DK3aMEHAI[MOHHBIX OWJIETOB C TEOPETUYECKUMH | Bompocsl k 3aueTy
BOIIPOCAMH.

4. IlepevyeHb KOHTPOJIbHBIX 32JaHNH I HHbIE MATEePHUAJIbl, HE00X0IUMbIEe
AJdsl OLEHKH 3HAHMi, yMEHHIl M HABBIKOB, XapPaKTEePU3YKIIMX ITANbI
(opMupoBaHUA KOMIIETEHIWH B Mpo1ecce 0CBOCHUS TMCUUIIIMHBI

llpumep 3a0anus
s Trekymero kourpoJs TK1:
[Iposepsiemast komnereHuus: 1K-1.1, TIK-1.2

TecToBbIEC BOIIPOCHI:

1. BuptyanbsHas peaqbHOCTh
2. JlonionHUTEIbHAS pEabHOCTh
3. CMmemanHas peaJbHOCTh

Bonpoc Bapuanmer omeema
CooTHecu TEPMHHBI € UX a. DTO MHHOBAIIMOHHAS TEXHOJIOTUS, KOTOpas HAKJIAIbIBAET
oTpeieNICHUSIMHU. CJIOU YCOBEPIIIEHCTBOBAHU, CMOJICTUPOBAHHBIE C TTIOMOIIBIO

KOMIIbIOTEPA, Ha CYIECTBYIOLIYIO PEaTbHOCTb
b. D10 Mup, cO31aHHBII C TOMOIIBIO TEXHUYECKHX CPEJICTB C
KOTOPBIM I10JIb30BaTelb B3aUMOJICHCTBYET NOTPYKasiCh
MOJHOCTBIO WJTH HAIOJIOBUHY$

C. PezynbraT 00beAMHEHNS peaTbHOIO U BUPTYAIbHOTO
MUPOB JIJIs1 CO37[aHUsI HOBBIX MHPOB U BU3yaJIN3aIllH, B
KOTOPBIX (hr3nyeckuii ¥ udpoBoil 0OBEKTHI
B3aMMOJICHCTBYIOT B P&KHME pEalbHOTO BPEMEHHU

Bepno nu yTBepkIeHUE, UYTO
BHUPTyaJbHas PEATbHOCTh — 3TO
MU, CO3JJaHHBIN C TTOMOIILIO
TEXHUYECKHUX CPEJICTB, C KOTOPHIM
MOJIb30BaTel b B3aUMOJICHCTBYET,
MOTPYIKAsCh TIOTHOCTHIO HITH
HaIoJIOBUHY?

BEPHO

HEBEPHO

Bri6epu cBoiicTBa BUPTYanbHOM
peanbHOCTH (VR)

HUHTCPHECT-TEXHOJIOTHA

AOCTYIIHAA IJI U3YUCHUA

HWHTCPAKTUBHAA

3D-nipocTpaHCcTBO




BcraBp npomnyiieHHbIe CII0BA. CUMYJISILIMI
WHTEPHETA BEIEH
Texnonorun VR Ha 6ase .....—3T0 | yvuranuu
36k VRML, mogo6ub1ii HTML MHTEPHET-TEXHOJIOTHil
BcTaBb npomnyiiieHHbIE CIIOBA. JIBYXMEPHbIN
Texnonorun VR ¢ coBmecTHOM TpeXMEpHBIiA
UHPPACTPYKTYPOH — 3TO .....
BUPTYAJIbHBIN MUP, KOTOPHIN HE >
YEThIPEXMEPHBII
CO3/IaCT BIIEYATIICHHUE MMOJTHOTO
MOrPY’KEHUS B MPOLIECC, HO
MHOTOMEPHBIN

COZIEPIKUT COTPYJHUYECTBO C
MHBIMH [I0JIb30BaTEIISIMU.

Bcrasb nmpomnyiieHHbIE CIIOBA.

Texnonornu VR .....— 310
CUMYJISIITUS, BOCIIPOU3BOIMMAs HA
9KpaH, C UCIOJIb30BAHUEM
KOHTPOJIJIEPOB, H300paKeHUH,
3BYKa.

IIOJIHOTO MOIPY>KEHUS

PCAUTUCTUIHOTO ITOI'PYIKCHUS

0e3 morpy>XxeHus

¢ 00paTHOI1 CBSI3bIO

Bcrasp npomnyiieHHbIE CII0Ba.

...... peaIbHOCTh, MpU3BaHA
N00aBUTH CYIIECTBYIOIIEMY MUPY
MHOTOTPaHHOCTH U
BBIPA3UTEIbHOCTH.

Bupryanpnas

HOHOHHHTCHBH&H

CMmerrannas

CooTHecu cBOMCTBAa BUPTYaJIbHOU
PEaTBHOCTH C COOTBETCTBYIOLUIMMU
UM ONPCACTICHUSAMU

1. IIpaBnonono6Has

2. JoctymHast s ©U3y4eHust
3. Cozpnatomast 3pdpext
MPUCYTCTBUS

C03J1a€T BO3MOKHOCTD IS MCCIICOBaHMI
KOHKPCTU3UPOBAHHOT'O MHpa

BO3JEHCTBYS HA OpTraHbl YyBCTB YEJIOBEKA, BOBJIEKAET €T0 B
IIPOLIECC

CO3aacT OYIICHHUE PCATIbHOCTHU MPOUCXOAAIIETO

CooTHecu cBOMCTBa BUPTYaJIbHOU
PEaTbHOCTH ¢ COOTBETCTBYIOLIUMHU
UM ONIPCACICHUAMMU.

1. MammHHO-TeHepupyemast
2. loctynHast 1 U3y4eHus
3. [IpaBnonono6Has

C03J1a€T BO3MOKHOCTD IS MCCIICAOBaHMI
KOHKPCTU3UPOBAHHOT'O MUPA

CO34acT OYIICHNE PCAJIbHOCTHU MPOUCXOAAIIETO

OCHOBBLIBACTCA Ha TCXHUYCCKUX CPEACTBAX

B uem 3akmrouaercs unes
TEXHOJIOTUH JTOTIOJTHEHHON
peasbHOCTH?

CO3JaHHUC HOBBIX YCTpOﬁCTB 1 JaTYUKOB

YCOBEPIIICHCTBOBAHUE CYIIECTBYIOIINX TEXHOJIOTHH,
JIOTIOJTHSISI UX HOBBIMU (DYHKITHSIMU

KOMOMHHPOBAaHUEM OOBEKTOB PEaIbHOTO MHUpa U
uH(pOpMaIY, CTCHEPUPOBAHHOM C OMOIIHI0 KOMITBIOTEPA

JIONOJIHEHHAs! PEAJIBHOCTB ATO JIPYroe Ha3BaHWE TEXHOIOTUU
BUPTYaJIbHOW pPealbHOCTH

Kto asnstercs "ormom"
BUPTYalIbHOU pealbHOCTH?

b eiite

Mopton Xesur

AtiBan CazepaeHj




CtuB J[xo6¢
B kaxo#t oTpacnu Hayanu O6pa3oBanue
aKTUBHEE BCEro Pa3BUBATHCA Toprosist
texHosioruu AR / VR? Boennast cdepa
Typusm
MOHO 11 TPUMEHSTh Ja
BUPTYAJIbHYIO PEAJILHOCTD IS Her
nedeHus 3a0o0sieBaHuii?
Texunonornu VR/AR "axondar MapkeTunra
HauMEHBIIIEE PacPOCTPAaHEHUE B | MeauIMHBI
chepe: OO6pa3oBaHus
[TpoekTupoBaHUsl U HHKEHEPHBIX PACUETOB
Haubonee nmepcriekTuBHOI Ha Mapxkepubie AR-TexHOoI0THH
CErOJHSAIIHUN JEHb SBIACTCA ... besmapkepHbie AR-TexHonoruu
MasrtuaukoBbie AR-TexHOJI0THH
ABTOHOMHBIE AR-TE€XHOJIOTUH

Jaiite onpeesieHne NOHATHIO «TEXHOJIOTHS JJOTIOJIHEHHOM pealbHOCTHY (3aaHKe ¢ OTKPBITHIM
OTBETOM)

Jlaiite onpesesieHne NOHATUIO «CPEJCTBO JOMOJIHEHHOM peanbHOCTU (3aJaHUE C OTKPBITHIM
OTBETOM)

MIPaBI0NO0I00HYIO CUMYJISALIUIO
..... MUpa ¢ OOJIBILION CTENEHBIO
JeTaJIM3alINH.

[IepBbli IUIEM BUPTYaJIBHOU 1961 rony
peabHOCTH MOSIBUIICS B: 1992 rony
2012 rony
BcraBb npomnyiieHHbIE cI0Ba. JIOTIOJIHUTEIBHOIO
BUPTYaJIbHOTO
Texuonorus VR ¢ addpexrom CMEIIaHHOTO
MIOJIHOTO TMOTPY>KEHUS CO3aeT PEATBHOTO

Kaxk nepeBoauTcs Ha aHTTTMHACKUI
SI3BIK «JIOMTOJTHEHHAS] pEATbHOCThY»

Virtual reality

Augmented virtuality

Augmented reality

Mixed reality

YTo BXOOUT B MOHATHE
CMeIllaHHasi PeabHOCTh?

PeanbHOE OKpYKEHHE

BupryanpHas peaJIbHOCTb

JlononHeHHas peanbHOCTh

I[OHOJ'IHGHH&H BUPTYAJIBbHOCTDb

[TonmHBIN KOMIUIEKT 3a/laHUl U MaTepUajioB, HEOOXOJUMBIX JJIsi OICHHWBAHUS
pe3ynbTaToB OOYyYEeHHsS MO AUCUUIUIMHE, XpaHUTCA Ha Kadeape pa3paboTuuka U
conepxkut 50 mecmosvix eonpocoé na xadcoyio komnemenyuro, uz Hux 20% -
sakpvimozo muna, 80% - omkpvimozo muna.

OTtuer no abdopaTopHoii padorte
OTtuer O(i)OpMJI}IeTC}I KaXXJIbIM CTYACHTOM HWHAUBUAYAJIBHO U JOJIZKCH

COACPKATb: HOMCP M HA3BAHHUC pa6OTI)I, OcJib pa6OTI)I, 4Ty BBIIIOJIHCHUS, KPATKOC
OIMMCAaHUC TCOPHUHU H3YHACMOI'O0 BOIIpOCa, OIMMCAHWC XOJa BBINNOJIHCHHA pa6OTBI,



CHUMKHM D3KpaHa C IPOLECCOM BBIMOJIHEHUS KaXJ0ro »3Tama, 3aKIl4YeHHe II0
BBIMIOJTHEHHOM paboTe, BBIBOJBI M OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

B kaxmoit mabopatopHOW paboTe COACPKUTCS TEepeYeHb KOHTPOIBHBIX
BOIIPOCOB ISl 3aILIUTHI.

Ipumep. 3a1aHusA U KOHTPOJIbHbIE BONPOCHI K JIA00PATOPHBIM padoTam

Jlabopamopnas paboma 1. Hoes u cyenapuii 01151 npUIoNcenuti pazHo2o yposHs.
NO2PYIHCEHUSL 8 BUPNLYATIbHOE NPOCMPAHCMEO.

Knaccudukanus TexHOJIOTHI BUPTYyaIbHOU PEATbHOCTH.

JlaliTe onpeaeeHUe NOHATUIO «Y POBEHb IIOTPYKEHUS»

JlaliTe onpeAeneHue NOHATHIO «BUPTYAJIbHOE MPOCTPAHCTBOY

TpeboBanus k crieHaputo i VR mpuioxkeHus

Cdepbl nprMeHEHUS U UCTIOJIb30BAHUS TEXHOJIOTUI BUPTYaJIbHON peaqbHOCTH.

OYHKIIMOHAJIBHBIE BO3MOXKHOCTH COBPEMEHHBIX TPUIIOKEHUU U Cpel ¢
MMMEPCUBHBIM KOHTEHTOM.

Jlabopamopnas paboma 2. Paspabomxka modenu o5 VR - npunooicenus
Buapl BUpTyanbHON peasbHOCTH

OOBEKTHI BUPTYaJIbHOUN pEaTbHOCTH

Bo3zaeiicTBus Ha 00BEKTHI BUPTYaJIbHOM peaIbHOCTH

Hcnonb30BaHue B BUPTYalIbHBIX MUPaX Pa3IMYHbIX OOBEKTOB.
MHTEepakTHBHOE B3aUMOJCHCTBUE B BUPTYAJIbHOM MUDE.

Ilpumep 3a0anus
s Tekymero kourpoJsa TK2:
[IpoBepsiemast komnereHuums: IMK-1.2, TIK-1.3

TecToBbIC BONIPOCHI:

Bonpoc Bapuanmvr omeema

Omnpenenu TUI BUPTyaIbHON VR ¢ addexkTom noaHoro norpykeHus
peanbHOCTH (VR).

VR ¢ coBmecTHOIT HuHppacTpyKTypOit
TpexMepHBbIil BUPTYaJIbHBIN MUD C (bpactpyktyp

3JIEMEHTAMHU COIIHAJIbHON CETH,

KOTOPBIM HACUUTHIBAET CBBIIIE VR Ha 6a3e HHTEPHET-TEXHOIOT Uit
MUJUTHOHA aKTUBHBIX

HOHL3OBaTeHeI>’I, HEC CO31acT VR 6e3 HOpr)KeHHH
BIICYATJICHUEC ITOJIHOT'O

MIOTPY’KEHUS B IPOLIECC, HO

BITIOUAET COTPYJIHHUECTBO C VR ¢ a¢pexkTom mosHoro norpykeHus

APYTUMH ITOJIB30BATCIISIMU.

Onpenenu, 0 Kakoll peaibHOCTH Cups Ha TUBaHE B OYKaX TaKOW peaibHOCTH, MOKHO,
(VR (Bupryanphas) uiu AR HaIrpuMep, NePeKUTh ONBIT MPBIKKA C MAPALIIOTOM WU
(moTIOTHUTEINIbHAS ) ) UIET PEUb. MOJIETaTh HAa BO3/YIITHOM IIIape HaJ BEIOpaHHOM

MCCTHOCTGBIO. ...




1. VR (BuptyanbHas)
2. AR (nomonHUTENBHASN)

[Tpunoxxenne Anatomic MO3BOJIUT BaM OTCKaHUPOBATH C
MTOMOIIIbI0 MOOMIIBHOTO TeieoHa CeOsl MITU CBOUX APY3EH U
UCCIIeI0BAaTh aHATOMUYECKHE TTOAPOOHOCTH YEIIOBEUECKOTO
TEJIa, 3TO MOMOTaeT Oy IyIMM BpadaM H3Y4YHTh PEaTbHYIO
MOJIEJIb CKEJIETA. ...

MoOubHBIE TPUIIOKEHUST HEKOTOPBIX KOMITAHHH TO3BOJISTIOT
IIPU TOMOIIM TAKOH pealbHOCTH 00CTaBUTh COOCTBEHHBIN
JIOM TOBAapaMH M3 Mara3mHa, 4TOOBI OIPEICIIUTHCS C
MOKYIIKaMH. ...

Takast peaqbHOCTb 1103BOJIIET TOCETUTEIISAM TO3HAKOMUTHCS
C MYSGﬁHBIMH KOJUICKOUAMU, HAXOOAIIIMMUCAA Ha OOJIBIIIOM
PacCTOSIHUU OT Y€JI0BEKa, YBUAETh JABHO yTPaueHHbIE
UCTOPUYECKHE U KYJIbTYPOJIOTUYECKHE apTe(aKThl, 1ETATBLHO
paccMOTpeTb MUKPOCKOIMYECKHUE ITPEIMETHI, IEPEMECTUTHCS
B JII00bIE UICTOPUUECKHE DIIOXM. ...

Kak Ha3piBaeTcs TEXHOIOTHS PR
orpy keHus B g poByio cpeny ¢ | AR
1enblo0 00MaHyTh opranbsl 4yBcTB? | VR
IT
Kakune Texnndeckue cpencraa Kommnsrorep
HY>KHBI JJIsl IOTPYKEHHUS B JaTunku
BUPTYaJIbHYIO PEAIbHOCTD? CHUMYJISTOPBI
Buneokamepa
GPS-naBurarop
[Ipu oMoy Kakux JaTYUKOB ['upockon
OTCJIEKHMBAETCS IBUKECHUE TOJIOBBI | AKCEIIEPOMETP
B o4Kax\llyleMax BUPTyaJIbHON Cruugomerp
peanbHOCTH? Taxomerp
K kaxoii mpoGieme oTHOCUTCS TexHonornueckon
CJI0’KHOCTh pPEaIN3alluu B OKOHOMHYECKOU
BUPTYaJIbHOM MHUpE Mepeaavu AmnmnapatHoit

TaKTHJIBHBIX OILIYIIEHUI?

[IporpaMMHO-METOIMYECKOU

besmapkepubie AR TexHonmornn
OCYILIECTBIISIOT IOCTPOCHUE
«BUPTYAJIBHON» CETKU
OKPY2KaroILEro MpoCTPAHCTBA
IIOCPEACTBOM:

Hcnonp30BaHus cieliualbHO MOATOTOBIEHHBIX METOK

HemnocpenctBeHHOTO UCTIONIB30BAaHUS 0OBEKTOB
OKPY’KaIOIIIEr0 MPOCTPAHCTBA B KAYECTBE ONOPHBIX TOYEK

[TpuBnedeHus npenBapuTEIbHO MTOATOTOBIEHHBIX TUTAHOB
(kapT) OKpyKEeHUs

[IpuMeHEeHHsI JTa3epHOTrO U3JIyYEHUs

K VR-rapautypam He OTHOCHUTCS:

Google Cardboard

HTC Vive

HoloLens (+)

Oculus Quest

K wauboiee 6romxeTasiMm VR -
TapHUTYpPaM OTHOCSITCS:

Samsung Odyssey+

Oculus Go

Samsung Gear VR

Oculus Quest

Kakoii u3 oTBETOB OIUCHIBAET
TexHoornro AR/MR —

Beb1 HaBenu kamepy Tesnedona Ha QR-koJ, MpHItoKeHHEe
cuMTaIo MH(GOPMALIMIO U CAMO OTKPHUIO HYXKHYIO CCHUIKY B
Opaysepe.




JIOTIOJTHEHHYI0/CMEIIaHHY 0
peanbHOCTH?

BbI ckauanu npuiioxeHue, HaBellu Kamepy TenedoHa Ha
CTYIIHIO M MOKeTe 0e3 T0X0/1a B Mara3uH MOHATh, KaK
pa3Hble OOTHHKH OYJYT CMOTPEThCS HA HOTE.

Bbl npukpenuiy JaTYUKY K CTOSIIIEMY TIOCPEId KOMHAThI
CTYJly, CKadaJli MPUJI0KEHUE, HAJICIIH CTICIIHAIbHBIE OUKH —
U Terepb MOKETe BUAETH CTYJ cpeau 3D-00beKToB.

Yro takoe low-poly
(HU3KOIIOJIUTOHAIbHAS ) MOJIEIH?

310 3D-00BEKT, KOTOPBII UMEET YIPOUICHHYIO TPaQuKy

910 3D-00BEKT, KOTOPHIH UMEET TOJBKO 3 CTEHIEHU CBOOOIBI

Yr0 TaKkoe OABMKOK?

[Iporpamma, B koTOpOIi cobuparotcst urpossie u VR-
MIPOEKTHI

OmnnaiiH-MarasuH, B KOTOPOM MOXHO KyIIUTb TOTOBbIE 3D-
00BEKTHI U Jpyrue KOMIOHEHTh! 111 VR-npoekra

Kak npoiue «0XUBUTH» JpaKkoHa B
VR?

AHMMHPOBATH ¢ momotbio Keyframe — mokaapoBoi
aHUMallUU

AHMMHPOBATH ¢ ToMoIbio Motion Capture — TEXHOJIOTUH
3axBaTa JIBHXKCHHS

Kakoe 13 ycTpoicTB BbIIacT
Ty4iyro rpaduky?

HInem mga IIK

ABTOHOMHBIH LIJIEM

[InemMb1 1711 MOOMIIBHBIX Telle(hOHOB

Bbl petmmiu caenate pabouunit
CUMYJISITOP AJisi 00ydeHust
CUCTEMHBIX a]MUHUCTPATOPOB: B
VR oHH 10JDKHBI OYyT 00XOAUTH
CEPBEPHBIEC CTOMKH, aKKYPATHO
MePEeKII0YaTh Kabenu Mexay
MOPTaMHU, IOCTABATh KECTKUE
JUCKU M PEMOHTUPOBATh MEJIKHE
JeTalu.

Kakoe u3 nepeuncieHHbIX
YCTPOMCTB BaM TOYHO

HE nonoiiner?

HTC Vive

Oculus Quest

HTC Vive Focus

BbI npunium Ha BBICTaBKY, T/
MIPOU3BOIUTENH MOPOKEHOTO
MTPOBOJUT MaPKETUHTOBYIO aKIIHIO
JUISL ISTE: OHHM ITOIaaioT B
BOJIIIEOHYIO CTPaHy U CMOTPSIT
yBJIEKaTEeNbHBIN BHIEOPACCKa3

0 TOM, KaK U3rOTaBIMBACTCS KPeM-
OproJie ¥ IpyTHe XOIOIHbIE
JIECEPTHI.

MO>KHO JIH UCITOJIb30BaTh B XOC
TAKOW aKIINM IIJIEM

JUIst MOOMITBHOTO Tenedona?

a, MoxHO

Her, Henb3s

BsI pemmiu caenars npoctoi VR-
TpeHaxep, YTOObI O0YUIUTHh HOBBIX
KOJUIET B CBOEH KOMIIaHUH
OOIIIEHUIO C KJIUEHTAMHU.

Bbl noHnMaeTe, 4TO HOBUYKOB
MHOT0, «KpyTas» rpaduka BaM He
HY>KHa, BCS UTpa OyJeT CTPOUTHCS

[a, momoiaet




Ha KOPOTKHUX JHMAJIOTaX, a
MOJTH30BaTEN OYIyT CUIIETh 32
CTOJIOM U BbIOMpATh BApUAHTHI
OTBETA MPOCTHIM HAKATUEM

Ha KHOIIKY KOHTpOJLIepa.
ITonmoiineT 11 MOOWJILHBIN NIIJIEM

Google Daydream mist pemeHus
9TOM 3a1a4u?

Hanoyooue Samsung Gear VR wnn

Her, Hy’>x€H aBTOHOMHBIN LIEM

K xakomy kiaccy
MO3ULIMOHUPOBAHUS OTHOCUTCS
CUCTEeMa JIOTIOJIHEHHOM
peanbHOCTH, OPUECHTUPYIOILASICS
10 BU3yaJIbHbIM 00pazam?

JIoKalbHOTO ITO3UIMMOHUPOBAHUS

['mo6asibHOTO MO3UIIMOHUPOBAHUS

CMenIagHoro MMO3UITMOHUPOBAHUA

O06nacTHOTO MO3UIIMOHUPOBAHUS

Kak Ha3zpIBaroTCS CIICIHAIBHO
MOATOTOBJICHHBIC U300paKEHUS
JUISL paCIiO3HaBAHUSI CUCTEMOM
JIOTIOJTHEHHOH peabHOCTH?

Kapanpaaum 10n0JHEHHON peabHOCTU

Mapkepbl 10N0JHEHHON PeaTbHOCTH

KapTuHKHM JONIOTHEHHON pealbHOCTH

HGJ'II/I I[OHOJ'IH@HHOI71 PCAIbHOCTHU

B ugem 3akmrouaercs oaHO U3
OCHOBHBIX Pa3JIMUUN
JOTIOJIHEHHOM PEAJIBHOCTH C
KOMITBIOTEPHOU rpa)uKoii B
KuHOQHIBMax?

3peuIHOCTh

Co3nanue u 00paboTKa B pealbHOM BPEMEHHU

Hanuune oukon ﬂOHOHHeHHOﬁ PCAIbHOCTHU

Heo0x0anuMOCTh BEIUUCIUTENLHBIX MOIIHOCTEH

Kakue koMIIoOHEHTHI HEOOXOINMBI
JUISL BU3YaJbHOM CUCTEMBI
JOTIOJTHEHHOM peabHOCTH?

Kamepa

BeruucnurensHOE YyCTPOMCTBO

Kononku

[IporpamMmMHOe obecrieueHue

UYro BKIIIOYAET B ceOs TOHSATHE
«PeanpHOE OKpy)KEHUEN?

BupTtyanbHbie 00bEKTHI

Peanbabie 00BEKTHI

3D-Mmonenu

JlononHeHHas pealbHOCTh

B kakoit u3 obnacreit 6osnblie
BCEr0 BUPTYaJIbHBIX OOBEKTOB?

PeanbHOE OKpYKEHHE

JlononHeHHas pealbHOCTh

I[OHOJ'IHGHH&H BUPTYAJIBbHOCTDb

BupryanpHas peaJIbHOCTb

B kakowm mopsiike mpoucxoauT
JobaBieHne o0beKTa
JIOTIOTHEHHOM peanbHOCTH?
(BpIcTaBUTH B TIPaBUIIEHOM
HOpSiAKE)

Pacno3HaBaHue PEAJIBLHOIO 00BEKTa

OmnpeneneHue MoJI0XKEHUs PealbHOTO 00bEKTa

3a/ilaHue TO3UIMK BUPTYAJIbHOIO 00bEKTa

OTtobpakeHue BUPTYaIbHOTO0 00BEKTa

B ueM 3akiarouaeTcss OCHOBHOE
paznnuue Mexay O4KaMu
JOTIOJIHEHHOM U BUPTYaJIbHOMN
peanbHOCTH?

Hanuumne nuHaMHUKOB

Hannune maHumynsaTopon

Hanuuue MPpO3pavYHOro JUCIICA

Hannuue xamepsl

ITonHBIN KOMIUIEKT 3aJlaHUNl U MaTepHUalioB, HEOOXOIUMBIX JIS OICHUBAHUS
pe3yabTaToB OOy4YEeHHUs! MO IUCUUIUIMHE, XpaHUTCS Ha Kadeape pa3paboTyuka U
conepxkut 50 mecmosvix eonpocoé na xadcoyio komnemenyuro, uz Hux 20% -
3axpwvimozo muna, 80% - omxpwvimoco muna.




OTtuer no 1adopaTopHoii padorte

Otuer odopmisieTcss KaXIbIM CTYJIEHTOM WHAMBHIYyaJIbHO U JIOJDKEH
COJIep>KaTh: HOMEP M Ha3BaHHE PAaOOTHI, 1Ieb PaOOTHI, JaTy BBIIOJHEHUS, KPAaTKOE
ONKCAaHUE TEOPUU H3YYaeMOI0 BOIPOCA, OMHCAHHME XOJa BBIMIOJHEHUS PabOTHI,
CHUMKH D3KpaHa C IPOLECCOM BBIIOJHEHUS KaXJO0ro JTamna, 3akiIloYeHUue 10
BBIIIOJIHEHHOM paboTe, BBIBOJbI U OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

B xaxnoit maGoparopHOoil paboTe COAEPKUTCS TEPEeUYEHb KOHTPOJBHBIX
BOIIPOCOB JUJIsI 3AIUTHI.

IIpumep. 3a1aHusA 1 KOHTPOJIbHbIE BONPOCHI K JIA00PATOPHBIM padoTam

Jlabopamopnass paboma 3. Hacmpotika cpeovt 0as  paspabomxu VR-
NPUTIOAHCEHUT

CucrteMbl BUPTyalnbHON PEATIBHOCTH.

Cucrembl BUPTYaJIbHON PEAIbHOCTH, CBSA3AHHBIE C U300PAKEHHUEM.

CucrteMbl BUPTyalbHON PEAIBHOCTH, CBA3aHHBIE CO 3BYKOM.

CucreMbl BHPTyalbHOM DPEANBHOCTH, CBA3AHHBICE C MMHUTALUMEH TAKTUIIBHBIX
OIIYILICHUH.

CucreMbl BUPTyalbHON PEABHOCTH, CBA3aHHBIE C YIIPABICHUEM.

[IpsiMoe moaKIIIOYEHNE K HEPBHOW CUCTEME CUCTEM BUPTYAIBHOM PEATBHOCTH.

Jlabopamopnas paboma 4. Bvlasnenue kirouedvix mpebosanuli Kk paspabomke
GUI — epaghuueckux unmepgheiicos npunoscenuti

Urto Takoe unTEpdeiic

TpebGoBanus k untepdeiicam B VR

3aKoHOMEpPHOCTH co3aanus uaTepdeiicos 1t VR

WNHTepdetickl moibp30BaTeNis, HauOOJEe PEATMCTHYHO COOTBETCTBYIOIINE
MOJCITUPYEMBIM OOBEKTaM U SIBJICHUSIM.

Ilpumep 3a0anus
[ rekymero konrpoJs TK3:
ITIposepsiemast komnereHuus: 1K-2.1, TIK-2.2

TecToBbIC BONIPOCHI:

Bonpoc Bapuanmer omeema
Kakue nmporpaMmHble cpeacTBa EV Toolbox
MO3BOJISAIOT co3/1aBaTh VR- HP Reveal Aurasma
MIPOEKTHI? Microsoft Power Point
Vizor
Unreal Engine
Yro cocTaBiseT IbBUHYIO AOJIO POT — 3apniaTbl KOMaH/bI
CTOMMOCTH pa3paboTku VR- Croumocth 000pyAOBaHUS
nmpoekra’? [lonnepkka npoexTa
[Tokynka roroBeix 3D-mMoieneit 1 IpyTux IEMEHTOB JUIS
VR-mupa




Kakoe u3 aTux yTBep)KACHUN
HEBEPHO?

YewM Ooutbliie CIIEH, TEM JOPOXKE pazpaboTKa

Uewm peanuctuyHee rpaduka, TeM T0poXKe pazpaboTka

UYem Oosipliie HY>)KHO UCHOIb30BaTh 3D-ckaHUpOBaHuE, TEM
JieleBiie pa3paboTka.

Hayimune maHunynsaTopon

Hammuue IIPO3pPavYHOro JUCILICsa

Hannuue xamepsl

Kakwue ¢akTopsl ciocoOCTBYIOT
Jy4IIeMy PaclO3HAaBaAHHIO
00pa3oB U MO3UIIMOHUPOBAHUIO
CHCTEM JIOTIOJIHEHHOU
peanbHOCTH?

BpIcoKkasi KOHTPACTHOCTh PeaJIbHOTO 00BEKTA

Bricokoe xauecTBO KaMCPhbI

BrIicokoe kauecTBO BUPTYaIbHOTO OOBEKTa JONOTHEHHON
peaIbHOCTH

Xopomaﬂ OCBCIHICHHOCTL pCaJIbHOT'O 00BEKTa

YT0 Takoe OBMKOK?

CIeLlMaIM3UPOBAHHAs MporpamMma Juis COOpPKH U HACTPOHKHU
Pa3JIMYHBIX PUIIOKEHUN

Habop madIoHOB 1)1 pa3padoTku 3D-moneneit u
pEIAKTHPOBAHUS KOJIA

nosBkHas yactb VR obopynoBanust

OCHOBHBIE SI3BIKU
MIPOrPaMMHUPOBAHHSI,
HEOOXOIUMBIC JIJIs1 PAOOTHI ¢
IBIDKKAMHU:

c# u python

unity u c++

c#uct+t

[IporpamMmMHoe obecrieueHue st

Adobe lllustrator

paspabotku 3D moneneii: Blender

Autodesk 3Ds Max

2012 rony
DJIeMEHT KOMITBIOTEPA, UMEIOIINK | IIEHTPAILHBIN MPOIIECCOP
pelaroliee 3HauCHUE MPH BUJICOYCKOPHTEIIb

BocmpousBeneHnn VR
MIPUJIOKEHUS:

OIrcpaTuBHAA MMaMATb

OnHa U3 TIaBHBIX TPOOIEM
BUPTYaJlIbHOU pEaIbHOCTH:

3aIlI0TCBAHUC NIJICMaA

BpeJ JJIA I1a3

YYBCTBO YKa4YMBaHUW

BupryanpHas peaabHOCTb — 3TO ...

TPEXMEpPHast KOMIIBIOTEpHAs CPENIA, YEIOBEK IIOTPYIKEH B OTY
cpely IpH MOMOIIHU PA3IMYHBIX YCTPOUCTB U MOKET
B3aUMOJCICTBOBATh C HUMU

CMOZIETTMPOBAaHHAS PEATBHOCTD, B KOTOPOH CO3/1aeTCst
WJUTIO3US TIPUCYTCTBHSI MOJIH30BATENS B UCKYCCTBEHHOM
MuUpe, €ro BSaI/IMOI[CI\/JICTBI/Iﬂ C Mp€aAMCTaMH1 1 oOBEeKTaMu
ATOTO MHUpa C MTOMOIIBI0 OPTraHOB YYBCTB — yIIIeH (CiyX),
a3 (3peHue), Koxxu (0Csi3aHnue) u Jp.

pa3zen KOMIbIOTEpHOM IrpaduKy, MOCBSIEHHBIN METOJaM
CO3/1aHUS N300paKEHUI UK BUACO MMYTEM MOJIEITUPOBAHUS
00BEKTOB B TPEX U3MEPEHUSIX;

YemM oTanyaeTcs maccuBHas
BUPTYaJIbHAS PEATBHOCTD OT
WHTEPAKTUBHOU?

YCIIOBEK MOXKET YIIPAaBJIATh HCKYCCTBEHHBIM MHUPOM HUJIU
CIICHAPHUAIMU UT'PBI

CKOPOCTBIO CMEHBI KaJIpOB M300paKeHUH

HaJIMYHMEM IIJIEMA BUPTYAIbHOU pPEaIbHOCTH

Kakue tums! ycTpoicTs,
00eCIeYnBaroT MOJHOE
MOTPY)KEHUE B BUPTYAIbHYIO
peaTbHOCTH?

Komnberotep 1 MOHUTOP € paspemieHueM 3kpana 7680 x 4320

pX

CHCLII/IaJ'IBHLIC HIJICMbI 1 OYKH,

Cucremsl 3ByKa U YIIPABICHHUS




HazoBure ocHOBHYIO HIEt0
JIOTIOJTHEHHBIN PEaibHOCTH

B03M0OXHOCTB OBICTPO MOTYYUTH HYKHYIO HH(POPMALIUIO O
peaTbHOM MHpe

B03MOXHOCTH «BIHCATH» BUPTYAIbHBIE OOBEKTHI B
peaIbHBIN MUP

[Morpy»xaet yenoBeka B HU(YPOBYIO CPETy OKPYKAIOIIETO
MHUpa

IIpuHIUI TOIMTOHAIBHOTO
MOJIETIMPOBAHUS 3aKIIIOYACTCS ...

B coBOKYMHOCTH HCIIONB30BaHUS pedep, BEPIIUH U rpaHen
Ju1si moctpoeHust 3d 00beKTa;

B ncnonp3oBaHny pa3anyHbIX U300pakeHuil, Guryp,
KOHCTPYKIMH, TEKCTYP sl CO3/IaHHS TIOJIUTOHATIbHOM CETKH

B nmpopaboTke Bcex aertaneit 3d moauroHaabHOrO 00bEKTa C
HOMOIIBIO MOT(UKATOPOB

Yewm 00JIbIIIE ITOJUTOHOB HA
miomaiau MoaCIn, TEM ......

«rsokesree» 3d 00BeKT

Tounee Mmonenn

Kpacquee BBITJIAAUT ITOJIUTOHAJIBHAsA CETKa MOJCIIN

Ha3osute nporpammusie
KOMIIBIOTEPHBIE TIAKETHI,
OTHOCAIIECA K TPEXMEPHOU
rpaduke

GIMP

ZBrush

Cinema 4D

Yrto Takoe Mesh-o0bexT B
Blender?

TpexMepHbIe reOMETPUIECKUE TPUMUTHUBEI,
NpeAHa3HaYEHHbIE I JATbHEHIIMX TpaHChOpMaIIHii;

Martepuaibl ¥ TEKCTYpPBI, IPeTHA3HAYCHHBIC JIJIS HAJIOKECHUS
Ha 00BEKT

HuzkomonuronaibHbIC 06”I)CKTI)I, C YK€ HAaCTPOCHHBIMU
MaTcpruajaMi U TCKCTyYpaMu

YTO J€KUT B OCHOBE PacTPOBOM Bokcenb
rpaduku? [Iukcens
[IBeToBoe 2 d mpocTpaHcTBO
YKaKUTE BO3MOKHBIC xcf
pacupenus (aiios, co3gaHHbIX | bmp
B rpapudeckoM penakrope GIMP | jpg

Kaxk ucnons3yercst Tekcrypa B 3D
MOJEIUPOBAHUN?

HaKJ'IaI[I)IBaeTCSI Ha MOBCPXHOCTH IMOJIMTOHAILHOM MOJCIIN

SBnsercst ob6pa3noM A cozganus 3 d monuroHauIbHON
CETKHU MOJIENH

Omnpenensier KOJIMYECTBO MUKCENIEH HAa MUHUMAJIbHYIO
€AUHUILY TEKCTYPbI

Yro u3 MEPpCUNCIICHHOT'O
OTHOCHUTCA K UTPOBBIM I[BI/I)KKaM?

Android

Unity

Minecraft

Unreal Engine

Yrto 13 nepeyncieHHoro
OTHOCHTCSI K UTPOBBIM
matdopmam?

Unreal Engine

Microsoft Windows

[TepcoHAJIBHBIN KOMIIBIOTED

IIpornecc pa3paboTKH UrpPHI MO I'eiimaes

OIIPEAEIEHHYIO HTPOBYIO KpoccmnatdhopMeHHOCTD
1aTopMy Ha3bIBAETCH .... [Taitnnaiix

Ha xakowm si3bike Unity
POrpaMMHPOBAHHS TTHILIETCS JavaScript

ckpunt B Unity? C#

JloGaBiieHHE K IPOEKTY Hierarchy (uepapxus)
CTaHIAPTHOI'0 TEOMETPUUYECKOTO Asset Store




oobekra Unity3d ocymectisercs | GameObject

Ha BKJIAJKE ...

Kakoii cBer B Unity siBnsieTcst Spotlight

aHaJIOrOM COJIHIIA? Directional Light
Point Light

B kakom ¢opmare Hy»KHO .blend

coxpanutb 3d mozens B Blender, fbx

YTOOBI TIOMECTUTH €€ Ha CLIEHE B .unity

Unity?

KTo takoii nporpammuct Ul B OTBEYAET 3a B3aUMOJICHCTBUSA UT'PBI YEPE3 CETh UHTEPHET

WUIPOBOY MHIYCTPHUH, 34 YTO OH (;Tu6o TOKABHYIO CeTh) C CepBepaMH OOHOBIICHUH, TPYTUMHU

OTBEYAET B CO3JITAHUU UTPHI? UrpoKaMu (MyJIbTHILIEED) U T. 1.
OTBEUaeT 3a B3aMMO/ICHCTBUE MOJIb30BATENS C UTPOBBIM
MHUPOM 4epe3 HHTepdeiic moap30BaTessi, MCHIO U T.1I.
CHEIHAIUCT, OTBEYAIOIINN 32 0TOOpaKeHHEe UTPOBOTO MHUpa
Ha SKpaHe UTPOKa, menaepsl, rpadguueckue 3QHEKTh U T.1.

[TonHBI KOMIUIEKT 3aJaHUM M MaTepuagoB, HEOOXOIUMBIX JIJISi OLICHUBAHUS
pe3yabTaToOB OOy4YEHHUsSl IO TUCHUIUIMHE, XpaHUTCS Ha Kadeape pa3paboTdyvka U
conepxkutT 50 mecmosvix Gonpocos Ha Kaxicoyro komnemenyuro, uz Hux 20% -
sakpvimozo muna, 80% - omkpvimozo muna.

OTtuer no 1adopaTopHoii padorte

Otuer odopmigeTcs KaXIbIM CTYJEHTOM HHAMBUAYaJbHO W JOJDKEH
coJlepKaTh: HOMEp M Ha3BaHUE padOThI, LIeJb padOThI, 1Ty BBINOJIHEHUS, KPATKOE
OMHMCAHWE TEOPUU HM3Y4aeMOro BOIPOCA, OINKCAHHWE XOJa BBIIOJHEHHUS pPadOTHI,
CHUMKHM D3KpaHa C IPOLECCOM BBIIOJHEHUS KaXJ0ro JTama, 3akKJIIOYEHUEe II0
BBITIOJITHEHHOM paboTe, BBIBOJIbI K OTBETHI HA KOHTPOJIbHBIE BOIPOCHI

B xaxmoit maGopartopHOili paboTe COMEPKHUTCS TEePeUYeHb KOHTPOJIBHBIX
BOIIPOCOB ISl 3AIUTHI.

IIpumep. 3a1aHuA 1 KOHTPOJIbHBIE BONPOCHI K JIA00PATOPHBIM padoTam
Jlabopamopnasa paboma 5. Cozdanue anumayuu. Paboma c¢ motion-
KOHMPOJLIePOM

Jlabopamopnas paboma 6. Ananuz mexnono2uti 2paguyeckoco 6vl800a

Haiite onpenenenne tepmuny «I'padguueckuii BIBOI»

[lepeuriciute TEXHOIOTUU FPAPUUECKOTO BHIBOIA

JIOCTOMHCTBA ¥ HEJOCTATKYU PA3IMYHBIX TEXHOJIOTHI rpad)uuecKoro BEIBOAA

[Tepeunciure OCHOBHBIE MPOOJIEMBI COBPEMEHHBIX TEXHOJIOTH 1 TpaduaecKkoro
BbIBOJIa O030p CEHCOPOB, MAaHUITYJISITOPOB, YCTPOMCTB pacO3HABAHUS KECTOB.

[Tporpammuoe obecrnieueHus: GyHKIIMOHUPOBAHUS aNMapaTHON COCTABIISIONIEH
B3aMMOJICUCTBUS C O0BEKTAMU BUPTYyATbHON PEATTbHOCTH.

Jlabopamoprnasa paboma 7. Co3z0anue 6U3YANbHO2O OU3AUHA INEMEHMO8
epapuueckoeo noib308amenbCcKo20 unmepgherica Ha 0CHO8e MEXHOL02ULl OONOIHEHHOU



U BUPMYAILHOU PeabHOCIU

Oransl paboThl HaA UHTEpDericom

OcoOEHHOCTM  NPOEKTHPOBAaHWA  WHTEPPEHCOB I  BUPTYAJIBHOHM H
JIOTTOJTHEHHOU peaibHOCTH

WnTepdeiicel monb3oBarensi, HauOoJee pPEATUCTHUYHO COOTBETCTBYIOIIHE
MOJICTTUPYEMBIM OOBEKTaM U SIBJICHHUSM.

Jliis mpomeskyTo4YHOI aTrTectanuu OM1:
Bonpocsl k 3a4ery

1. Onpenenenue nousaTHs "BUpTyanbHas peaqbHOCTH" (VR)
2. OmpepeneHue MOHATUS "TOMOTHEHHAA pealbHOCTh" (AR)

3. IlpeanochbuiKu pa3BUTHS BUPTYaTbHOU PealbHOCTH

4. Ilpeagmer wu3ydeHHs W 3aJayd BUPTYaIbHOM peanbHOCTH B OOJACTH
MyJIbTUMEANA

5. BupryanbHas peaabHOCTb U IPYTUe BUIbI HCKYCCTB: CXOACTBA U PA3IUUUS

6. Ilcuxomornueckme acmekThl pPaOOTBI C BHUPTYAIBHOH pPEaTbHOCTHIO:
po6JieMbl CaMOUIEHTU(UKALIMY JTMYHOCTU B BUPTYaJIbHOU PEAIbHOCTU

7. llpuMeHeHHEe BUPTyaJdbHOM pEAIBHOCTH B  pa3IUYHBIX  O0IACTAX
YeJIOBEYECKOMN JAESATEIBHOCTH.

8. Bugabl cuctem BUPTYaIbHOM peanbHOCTH

9. IlpuMmeHeHue cpeacTB BUPTYyaJbHOW pEaIbHOCTH B O0JIACTH peKJaMbl U
UI'POBOM MHAYCTPUHU HAa KOHKPETHBIX PUMEPAx

10. [IpumeHeHre BUPTYyaIbHON peEalbHOCTH B O00JACTH MYJIbTUMEAHA:
«BupTtyanpHas rutapay, UHTEpaKTUBHBIE JOCKH, 3d IPOEKTOPHI, BUPTYyaIbHbIE CTYIUN

11. ITlpumeHeHne BUPTYyaIbHOM PeabHOCTH B 00JIaCTH 00YUYEHUS: JIETHBIE, aBTO,
BOEHHBIE TPEHAKEPHI.

12. IIpoTBOpEUMs: MPUHIIUIIOB U300PA3UTEIHHOTO UCKYCCTBA M MPOU3BEACHUIA
BUPTYaAJIBHOTO XYJI0)KECTBEHHOT'O TBOPYECTBA

13. Tpu ocHOBHBIE XapaKTEPUCTUKH BUPTYyaIbHOU peanbHoCcTH (TI0 KOXBHITY)

14. Bausinue TEXHOJOTUW BHUPTYyaJIbHOW PEAJIbHOCTH HAa WHCTPYMEHTApUN B
XYJ10’KECTBEHHOM TBOPYECTBE.

15. lHTepakTUBHOE IMOBECTBOBAaHKE KaK ()eHOMEH BUPTYAJIBHOM peabHOCTH

16.

17. OcHOBHBIE IOHSTHUSI BUPTYAJIbHON PEATbHOCTH.

18. CereBas BupTyagbHasi peaIbHOCTb.

19. AnnapartHble cpe/icTBa BUPTYyalbHOU PEaTbHOCTH.

20. BupTyasibHasi peajJbHOCTh B IPOMBIIIEHHOCTH.

21. BuptyaiibHoe 00y4eHHe, TPEHAXKEPHI U CUMYJIATOPBI.

22. CucteMbl BUPTYAIbHON pEAIbHOCTH B IPOESKTUPOBAHUH.

23. BupTyalibHbI€ pellIeHUs B My3€IHOI MPaKTHUKE.

24. KomnbroTepHble urpsl u BP.



25. KoMmnaHuu-1uiepsl B pa3BUTUH CUCTEM BUPTYaJIbHON PEaIbHOCTH.

26. Vicropust pa3BUTHS CUCTEM BUPTYaJIbHOM PEabHOCTH.

27. IlepcnieKTUBBI BUPTYaJIbHOM peaTbHOCTH.

28. Bujpl BUpTyalbHOMN peatbHOCTH.

29. O0OBEKTHI BUPTYaITbHOM PEATIbHOCTH.

30. BupTtyanbHast peaIbHOCTh U JJOTIOJTHEHHAs! PEaIbHOCTD - CPaBHEHHUE.

31. DTambl U TEXHOJIOTUU CO3AaHUS cucTeM VR, CTpyKTypa U KOMIIOHEHTHI.
32. DTanbl U TEXHOJIOTUHU CO3AaHus cucteM AR, cTpykTypa U KOMIIOHEHTHI.
33. CucremMbl BUPTYaJIbHOU PEAIBHOCTH.

34. NHCcTpyMEeHTBI U IpUEeMbI co3/lanus Buieo B hopmate 360.

35. Bei6op Touku cheMku U 3 PeKT mapasniakca.

36. [Ipumenenue o6beMHOr0 3ByKa U 3D rpaduku.

37. Pacnio3HaBanue o0Opa3oB B JOMOJHEHHON peaabHOCTH

38. MeTonpl pacmo3HaBaHus 00pa30B B IOMOJIHCHHON peaTbHOCTH

39. Tunsl 331249 pacrio3HaBaHUS 00Pa30B B AOMOJTHECHHONW PEATbHOCTH

40. McTopust 1ONOTHEHHON PeabHOCTH

41. TexHOMOTUM JTOTIOTHEHHOMN PeabHOCTH.

42. ApXuTeKTypa IpUI0KEHUHN TONOJTHEHHON PEaTbHOCTH.

43. Chepsl MpuMEHEHHUS JOTOTHEHHON peaTbHOCTH.

44. OrpaHu4eHHs TEXHOJIOTHH JIOTIOJTHEHHON peabHOCTH.

45. CucreMbl BUPTYaJIbHOM peanbHOCTH, CBSI3aHHBIE C UMUTAIUEH TAKTHIIBHBIX

Oy IIICHUH.
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