MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 09.04.01 UndopmMaTHKa U BHIMHCINTEIbHAS TEXHUKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: l/lHq)opMaunonno-aﬂamnnqecmle U JTUATHOCTHYECCKHE
HHTE/VICKTYaJIbHbI€ TEXHOJOTHA

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
VR& AR TEXHOJIOI'MA JOITOJIHEHHOU U BUPTYAJIBHOU
PEAJIBHOCTHU B ITUATHOCTUKE

BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y 51.4.06.02.02
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 2 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TJIaHy:
Jlekuuu 2 cemecTp - 16 yacos;
IIpakTHyeckue 3aHATHSA 2 cemecTp - 16 yacoB;
JladopaTopHbie padoThI 2 cemecTp - 16 yacos;
KoncyabTanuu 2 ceMecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 2 cemecTp - 129,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 2 cemectp - 0,5 yaca;

Mocksa 2021



NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MO+

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

MuporoBa M.A,

Waentuduratop

Rd3677bel-PirogovaMA-3a7507d

M.A. ITuporosa

(LOIKHOCTB)

COI'ZTACOBAHO:

(mozmucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

(pacupoBKa MOAMKCH)

CseneHva o snagensuye L3N M3K

PykoBogutens RO manene BapaT B.A.

00pa30BaTEIbHON IPOrpaMMBbI - M3l - WaenTagukatop Rb173d78d-BaratVA-106e228a B.A. Bapar

(OIKHOCTB, YUCHAsI CTEIICHb, YICHOE 3BaHUE) (mozmucs) (pacuudpoBka
TIOJIITHCH)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
3aBeHyIOH_II/II‘/JI B],[r[yc](a}omeﬁ CseneHva o snagensuye L3N M3K
Bnageneyu YKenbakos W.H.

Ka(bez[pbl WaenTudmKaTop R839a3a63-ZhelbakovIgN-f73624c I/I.H. )I(eﬂ6aKOB

(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozmucs) (pacmudpoBka
TIOJIITHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Heab ocBoeHUs1 AMCUMILIMHBL: V3ydyeHrne OCHOB TEXHOJIOTUHU JOMOIHEHHOM peaTbHOCTH
3agaum QU CHUIITTHHbBI
- U3YYHUTh METOA0JIOTHH pa3paboTku nporpammuoro odecrneyenus (I10) s nopaepxku
OCHOBHBIX ATaNoB >ku3HeHHOro 1ukia uzaenus OKLN);
- U3yYUTh aJIrOpUTMUYECKHE OCHOBBI co3nanus 110 nns peanuszanuu texnonoruu /(P B
ABTOMATU3UPOBAHHBIX MPUIIOKECHUSIX;
- U3y4HUTb ocoOeHHocTH Tatdopm [P A mpOMBILIUIEHHOTO IPUMEHEHUS U MOAEPKKI
apToMaruzanuu stanoB JKIU;
- OCBOMTD IIPUEMBI CO3/1aHUs MpHIokeHUui J[P 17151 MOOMIIBHBIX M HOCUMBIX YCTPONCTB ISt
MPOMBIIIUIEHHOTO IPUMEHEHHUSI.

dopmupyembie y 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[IK-1 Crocoben N J-5nk-1 Pa3pabaTteiBaeT 3HATb.
OCYIIECTBIISITH PYKOBOJICTBO | CXEMOTEXHUYECKUE U - OCHOBHBIC METO/[bI Pa3pabOTKH
IIPOEKTUPOBAHUEM arrapaTHele pelIeHus I npunoxenni JIP;
nH(pOpMaIMOHHO- pa3paboTku UHPOPMAMOHHBIX | ~ METOLOJIOTHIO paspaborku 110 1
WU3MEPUTEIIBHBIX CUCTEM cucTeM 6asoseie miaTpopmer IP st moanepxku
sranos JKIU.
YMETh:

- pa3pabaTeiBaTh crieHapuu JIP mis
npuiiokenui /P meTonamu BU3yaibHOTO
MPOrPaMMHUPOBAHUS B BEIOPAHHOM
maThopme;

- peanu30BbIBaTh cueHapuu P s
npuinoxenuu J1P;

- BBIOMpATh U HacTpauBaTh muathopmy /P
ISt pa3zpaboTku npusoxkenus J{P
BBIOPAHHOTO MMPUMEHEHHUS.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumiMHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
NHpopmanmoHHO-aHAIUTHYECKUE W JAMArHOCTUYECKUE WHTEIUIEKTyallbHbIE TEXHOJIOrMH (Janee —
OIIOII), nanpaBnenus noarotoBku 09.04.01 Mudopmartuka M BBIUUCIUTENbHAs TEXHHUKA, YPOBEHb
o0pa3oBaHUs: BBICIIEE 00pa30BaHUE - MATHCTPATypa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh COBpEMEHHBIE SA3bIKH MPOIPAMMUPOBAHUS

- 3HaTh OCHOBBI IOCTPOCHUS reoMeTprueckux Mojeneit copeMeHHbIx CAIIP u ¢popmatsr
IPEJICTaBICHUS TPOEKTHO-MO/IEIbHON MHPOPMAIII

- ymeTh MHCTaNIMpoBaTh U HACTPauBaTh HA JIOKATHHOM paboueM MeCTe HHCTPYMEHTAJIbHBIE CPEeIbl
IIPOrpaMMHUPOBaHUs MO/ yIpaBieHHeM pa3inndHbix OC

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) MO BHJaM y4eOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI TEXHOJIOTHH 23 2 2 - 2 - - - - - 19 - IlodzomogKa K neKyuiemy KOHmpoio:
JIOTIOJTHEHHOM IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
PEaJbHOCTH TEXHOJIOTUH JIOMOJHEHHOH pearabHOoCTH"
11 TexHonoruu 11 1 - 1 - - - - - 9 - Ilo020mogKa K ayoumopHsM 3aHAMUAM:
JIOTIOJTHEHHOM [TpopaboTka JeKunH, BBIOJIHEHHE U
peasbHOCTH MOJIrOTOBKA K 3amure jJab. paboTh
1.2 OcobenHocT 12 1 - 1 - - - - - 10 - Camocmoamenvroe usyyenue
MIPOMBILIJIEHHOTO meopemuyueckoz0 mamepuana: Vzyaenne
MIPUMCHEHHS JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
JIOTIOJTHEHHOM "OCHOBBI TEXHOJIOTHUH JTOTIOJTHEHHOM
peanbHOCTH peansHOCTH"
H3yuenue mamepuanog 1umepamyprbix
UCMOYHUKOG:
[2], m.2-3
[3], m. 15
2 PazpaboTka 34 3 - 3 - - - - - 28 - Ilo020mogKa K meKyuiemy KOHmMpoio:
MIPUIIOKEHU IToBTOpEeHue MaTepuaa no pasziaeity
JIOTIOJTHEHHOH "Pa3zpaboTka MPUI0KEHUH OMTOTHEHHOM
peanbHOCTH peanbHOCTH"
2.1 [Ipunoxenus 11 1 - 1 - - - - - 9 - Camocmoamenvroe usyyenue
JIOTIOJTHEHHOM meopemuuecko20 mamepuana: N3yuenue
pearbHOCTH JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
2.2 Mertobl pa3paboTku 11 1 - 1 - - - - - 9 - "Pa3paboTka NpHI0KEHUH JTOTIOTHEHHOH
MPUIIOKEHUN peanpHOCTH"
JIOTIOJTHEHHOM H3yuenue mamepuanos 1umepamypHsix
pearbHOCTH UCIOYHUKOG:
2.3 Tnarhopme! 12 1 - 1 - - - - - 10 - (3], m. 4, m 13-14
JIOTIOJTHEHHOH




PCaJIbHOCTHU

[Mnardopma
JIONIOJIHEHHOM
peanmsHOCTH Vuforia
Engine+Unity 3D

43

23

3.1

Crpykrypa m1athopMsI
Unity 3D+Vuforia
Engine

12

3.2

OObnagyHast peanu3amus
¢ysakunit Vuforia
Engine

14

3.3

OCHOBHEIE 3a7a4H,
pemaembie
MaToOecreuyeHuEM
waThopm
JOTIOJTHEHHOM
peanbHOCTH

17

Ilod2omogKa K meKyuiemy KOHmMpOoIo:
[ToBTOpEeHe MaTepuaa o paszaety
"ITnardopma IOTOIIHEHHOH peaTbHOCTH
Vuforia Engine+Unity 3D"

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[aud BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paszzaene "IlnaTdopma JOMOTHEHHON
peanpHocTH Vuforia Engine+Unity 3D"
MaTepHany.

Ilodzomogka K ayoumopHlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka OMAaITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pemeHus
npogeCCHOHANBHBIX 3a1a4. /loManiHee 3a1aHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"IInaTdopma TONOTHEHHON peaTbHOCTH
Vuforia Engine+Unity 3D" marepuaiy.
JIOTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
W3Y4YUTH JIUTEPATYPy U pa3o0parh NpuMepsbI
BBITIOJTHEHMSI MOA00HBIX 3a1aHui. [IpoBepka
JTIOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Uzyuenune matepuana mo pasgeny "[Inardopma
JIONIOJTHEHHOM peanbHOCTH Vuforia
Engine+Unity 3D" noaroToBka K BBIITOJTHEHHUIO
3aJ[aHuil Ha IPAKTHYECKUX 3aHATHUIX
Camocmoamenshoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"IInaTdopma TONOTHEHHON peaTbHOCTH
Vuforia Engine+Unity 3D"




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[4], m.1-2

4 [TpakTHyeckoe 18 10
IpHMECHCHUE
mwratdopmsl Vuforia
Engine+ Unity 3D
4.1 ITnardopma Unity 18 10

3D+Vuforia Engine

Ilod2omogKa K meKyuiemy KOHmMpoio:
[ToBTOpeHNe MaTepHaa 1mo pasaey
"[IpakTryeckoe MpIMEHEHHE TUIAT(OPMBI
Vuforia Engine+ Unity 3D"

Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "llpakTuueckoe mpuMeHEeHHE
mwiardopmser Vuforia Engine+ Unity 3D
MaTepHany.

Ilo020moeKa K ayOumopHnovim 3aHAmMusAM:
[IpopaboTka JIeKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka AOMAaITHETO 3aJaHUS HAIpaBJIcHA
Ha OTpabOTKy yMEHUIl peneHus
nmpodeccuoHaNbHBIX 3a1a4. JlomaliHee 3a1aHue
BBIJIA€TCA CTYACHTAM I10 U3Y4YEHHOMY B pasjiene
"[IpakTrHdeckoe MpUMeHEeHHE TIaTGOPMBI
Vuforia Engine+ Unity 3D" matepuainy.
J1OTIOTHUTEBHO CTYICHTY HE0OOX0AUMO
W3YYUTH JUTEPATypy U pazo0pars IpUMEpHI
BEITIOJTHEHUS TTOTOOHBIX 3aqanuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCS I10
MIpeCTaBICHHBIM TUCBMEHHBIM padoTaM.
Camocmoamensroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"[IpakTryeckoe MpUMEHEHHE TUIAT(OPMBI
Vuforia Engine+ Unity 3D"

H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[1], . 4




PaspaboTka
MIPUIIOKEHUS
JIOTIOJTHEHHOM
PpeanbHOCTH ISt
Pa3IMYHOIO COCTaBa
KOHTCHTA

26

16

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpEHUEe MaTepuaa mo pasaeny
"Pa3paboTka MpHUI0KECHHUS TOTIOTHEHHON
PEeaTBHOCTH IS Pa3ITIHOTO COCTaBa
KOHTEHTA"

Iloozomoeka K nabopamopnoii pavome: J1ist

5.1

DTaIsl CO34aHNusI 1
OTJIAZKU NPUIIOKEHUI
JIOTIOJTHEHHOM
peaTbHOCTH

12

5.2

PaspaboTka
NIPWIOKECHUN
JIOTIOJTHEHHOH
peabHOCTH C
3JeMeHTaMHU

uHTepdeiicHoro
yIpaBJIeHUS VIS
peanu3alyy CI0KHBIX

CLICHapHEB

14

BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "Pa3zpaboTka NprIoKEHHS
JIOTIOJTHEHHOW peasbHOCTH ISl Pa3IM4HOTO
COCTaBa KOHTEHTA" MaTepuaiy.

Ilodz0mogKa K ayoumopHsim 3auamusam:
[IpopaboTka JIEKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Ilod20moeka domauinezo 3adanus:
[MoxroToBka JOMAaITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pemeHus
npogeccCHOHANBHBIX 3aa4. JloManrHee 3a1aHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"Pa3zpaboTKa MPUI0KEHHUS TOTIOJIHEHHOM
peasbHOCTH AJIsl Pa3IMYHOTO COCTaBa
KOHTeHTa" Matepuaiy. [[onoIHUTENbHO
CTYZCHTY HEOOXOIUMO U3YyUUTH JTUTEPATYPY U
pa300paTe MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuil. [IpoBepka qOMaIIHEro 33 aHus
MIPOBOUTCS IO TPEACTABICHHBIM TICEMEHHBIM
paboTtam.

CamocmosamensbHoe usyuenue
meopemuueckozo mamepuana: VIsyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa Mo pasjeny
"Pa3zpaboTka MpHUII0KEHHUS TOTIOTHEHHOM
peasbHOCTH AJIsl Pa3IMYHOTO COCTaBa
KOHTEeHTa"

H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[1], o 5-6




OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 16 16 - 2 - - 0.5 96 335
Hroro 3a cemecTp 180.0 16 16 16 2 - 0.5 1295

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosbl mexnonio2uyu 0ONOJAHEeHHOU PeaibHOCmU

1.1. TexHODIOTUM TOTIOTHEHHOU PEaJIbHOCTH
[TonsiTe BUPTYaIbHON, CMEIIAHHON U TOTIOJHEHHOMN pealbHOCTH. DBOJIOLNS TEPMUHOIOTHH.

1.2. OcoOeHHOCTH TTPOMBIIIUICHHOTO PUMEHEHHS IOTIOJIHEHHON PealIbHOCTH

OO6siacTi MPUMEHEHMSI MPUIIOKEHUI JOMOJIHEHHOW peanbHOCTH. MeECTO M poiib TEXHOJIOTUU
JIOTIOJIHEHHOM PEeaNbHOCTU I MOJAECPKKH ONPECICHHBIX 3TAllOB JKU3HEHHOI'O LIMKJIA W3JEIUs
JUIsl BHEJIPEHMSI HA HUX aBTOMAaTU3UPOBAHHBIX IPOLIEAYP.

2. Pazpabomka npunosiceruti 0OnoaHeHHoU PeaibHoCcmuy

2.1. IlpunoxeHus 10NOJIHEHHON peaIbHOCTU

[Tonsatne mnatgopmbl IOMONHEHHON peanbHOCTU. Ilogxompl K pa3paboTKe NPUIIOKEHUI
JIOTIONTHEHHON ~ peasibHOCTU.  COBpPEMEHHBIE  METOJbl  BU3YQIBHOIO U TpaUuecKoro
IPOTrpaMMHUPOBAHMUSL.

2.2. Metoab! pa3pabOTKH MPHIIOKEHUN JOMOJIHEHHOW PEaTbHOCTH
[TpoekTtHbIi (cueHapHblii) MeToa. O0beKTHBIN MeToa. CTPyKTypa, TUIIOBOM COCTaB, OCHOBHOU
(GyHKIIMOHAI MI1aTHOPM JO0NOJHEHHONW PEAIBHOCTH.

2.3. IInaTdopMbl TOTIOTHEHHON pealbHOCTH

[Tnatdopmbl pa3pabotku AR-pemeHuit: THIMOBOW cocTaB (PYHKIIMOHAIBHBIX MOXIYJIEH U
WHCTPYMEHTAIBHBIX CpPEICTB, COCTOSHUE M CTPYKTypa pbIHKAa MPEIJIOKEHUH, TEHACHIINH,
JEHCTBYIONINE B 3TOM CEKTOpE PhIHKA, uaepbl. O030p u 0coOeHHOCTH TUIATHOPM ISl pa3padOTKH
NPUIIOKEHUH JIOTIOJIHEHHOM pealbHOCTH. OCOOEHHOCTH CpeACTB  pa3palOTKH  MPUIIOKEHUH
JIOTIOJTHEHHOH peanbHOCTH /ISl IPOMBILIUIEHHOTO PUMEHEHUSI.

3. Ilnamgopma donoanennou pearvnocmu Vuforia Engine+Unity 3D

3.1. Ctpykrypa mnardopmsl Unity 3D+Vuforia Engine
OyHKIMOHANBHBIM CcOCTaB. YCJIOBUS pa3BepThiBaHMA M NpuMeHeHus Iiargopmel Unity
3D+Vuforia Engine. Pa3BopaunBanue miat@opmsl Ha JJOKaIbHON paboueM MecTe 00ydaroIerocs.

3.2. O6naunas peanuzanus Gynkuuii Vuforia Engine
JlokanbHas unctasanus Unity 3D. Mnaterpauus Vuforia Engine ¢ Unity 3D.

3.3. OcHOBHBIE 33J]a4H, pelaeMbie MaToOECTIeueHnEeM TUTaT(OPM JOTIOTHEHHON peaTbHOCTH

PacnosnaBanue wmetok. IloHartue wmapkepHo#l, Oe3MapkepHOW U  MPOCTPAHCTBEHHOU
JOTIONTHEHHON peanbHOCTU. OTCIEeKMBaHHWE B3aMMHOTO PACIMONIOKEHHUs HAOMIoAaTels U METKH,
00BEKTOB KOHTEHTA IMPHIIOKECHHUS JOMOJHEHHOW pealbHOCTH. Pa3paboTka MpOCTOro MPHIIOKEHUS
JOTIOTHEHHOH peaibHOCTH.

4. Ilpaxmuueckoe npumenenue naampopmul Vuforia Engine+ Unity 3D

4.1. Ilnardpopma Unity 3D+Vuforia Engine

Kputepun BbIOOpa Taprera (MeTkH), TpeOOBaHMS K KauecTBY BBIOPAHHOTO OOBEKTA.
PaznooOpaszue TunoB TtapretupoBanuss I10 Vuforia Engine. Bepcun obmenocrynnoro I10,
CMEHSEMOCTb.



J. Pa3pa60m7<a NPULOHCEHUSL OONOJIHEHHOU PeaibHOCU ons pPA3TIUYHO20 cocmaea KORmeHma

5.1. Dtanel co3aHus ¥ OTJIAJIKU MTPUIIOKEHUN JTOMIOJIHEHHON PEaJbHOCTH

OcHosable pynknuu Unity amst co3ganus U oTianku ciieH. COOCTBEHHBIE U UMITOPTUPYEMBIC
00BEKThI KOHTEHTA, Pa3JIMYHbIC THIBI KOHTeHTAa. DOopMaThl Il UMIOPTUPOBAHHBIX TPEXMEPHBIX
Mojieneit, mpoOiaemMbl W OCOOEHHOCTM KOHBepTaluu. Pa3paboTka W peanm3anus CIOXKHBIX
CIIEHApPHUEB, UCIOJIB30BaHNE MIA0JOHOB, MOHATHE U HEOOXOIUMOCTh CKPUIITHHTA.

5.2. Pa3zpaboTka npuiI0KEeHUH TOTOTHEHHON PEealIbHOCTH C AIeMEHTaMU HHTEp(ercHOro
yIIpaBJICHUS JUIsl pealin3aliy CI0XKHBIX CLICHApHUEB

PazButne nuneiiku Bepcuit [IO Vuforia mns cnenuduyeckux 3agad  MPOMBIILIEHHOTO
IPUMEHEHHs JOIIOJHEHHOH peasibHOCcTH. O0ecnieueHre JOCTYITHOCTH pa3pabOTaHHBIX IPUITI0KEHUI
[I0JIb30BATENSIM, YCJIOBUS IIONYYEHHS M pa3BOpPAuyMBaHUs, KpPYr HCIOJIb3YEMBIX YCTPOMCTB.
Crenuduka X OPUMEHEHHs JUIs MPOMBIIUIEHHOIO HCIOJIb30BAHUS JONOJHEHHOM pealbHOCTH
(MOOMJIBHBIE YCTPOICTBA U HOCUMBIE YCTPONCTBA).

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. OGnacTu npUMEHEHUS TPUIIOKEHUH JTOMOJTHEHHOW PealbHOCTH;
2. Metosl pa3paboTKy MPUIIOKEHUH TOMOTHEHHON peaibHOCTH;
3. ITnaropma momonaenHO# peanbHocTH Vuforia Engine+Unity 3D;
4. OcHOBHBIE 33a]1a4H, peliaeMble MaToOecreueHreM IaT(opM TOMOTHEHHON pealbHOCTH;
5. Pa3paboTka npuiIoKeHu TOMOTHEHHOH peaTbHOCTH € DJIEMEHTaMU HHTep(eHCHOTro
yIpaBIeHUS AJISl pean3aliu CII0KHBIX CLIEHAPUEB.

3.4. Tembl 1a60paTOPHBIX padoT
1. I[TonroroBka cpeibl MPOEKTUPOBAHUS MPUIOKEHUHN TOMOIHUTEILHOW PEAILHOCTH.
Pa3BopaunBanue Vuforia Engine+Unity 3D;
2. Ilpoekt — pazpabotka nmpoctoro AR-IIpunoxenus nns Android-yctpoiicTBa (cMapTdoH,
riaHuieT u mp.). CozaHue B rpaguueckoM peJakTope CLEHbI TOMOIHUTEIbHONW PealbHOCTH:
BU3yanu3zanus 2D- Buaeokinna 1 u300pakeHus;
3. Ilpoekt — pa3pabotka npocroro AR-ITpunoxenus ans Android-yctpoiictBa (cMapThoH,
riaHweT U p.). Coznanue B rpauueckoM peakTope CIeHbl JONOJHUTEIBHON peanbHOCTH:
BU3yalIU3alus ynpasiseMmoil anumanuu 3D-Mogenu ¢ ucnonb30BaHuEM BUPTYAJIbHOM
KHOTIKH.

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OO6cyxnaeHue martepualioB Mo Kekicam paszzena "OCHOBBI TEXHOJOTUM JOTIOJHEHHOMN
peasibHOCTH"

2. OOcyxIeHHe MaTepHalioB 10 Keiicam pasnena "Pa3paboTka MPHIIOKEHUH JTOMOHEHHON
peasibHOCTH"

3. OOcyxaeHue MarepwalioB Mo Keiicam pasjgena "Ilmardopma JOMOIHEHHOW peaTbHOCTH
Vuforia Engine+Unity 3D"

4. OOcyxaeHue MaTepuanoB o kericam pasnena "[Ipaktuyeckoe npuMeHeHUe MIaTHOPMbI
Vuforia Engine+ Unity 3D"

5. OOcyxnenue MarepuaioB Mo Kelicam pasjaena "Pa3paOoTka MpUIIOKEHUS JOMOJTHECHHOU
peanbHOCTH ISl Pa3JIMYHOIO COCTaBa KOHTEHTA"
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3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3anaHupOBaHHBIE PE3YJIbTATHI

Howmep paznena
JTUCLUILIMHEI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
00y4yeHHMs 110 JUCLUIUIMHE COOTBETCTBUHM C
WH/INKaTOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1]12[3]4]5
3HaTh:
MeTozaonoruto paspadborku 10 u TectupoBanune/OCHOBBI TEXHOIOTUH JIOIOJIHEHHON pealbHOCTH
0azoBbie wathopmbl JIP s N -5rix-1 +
nojaepxku stanoB KN
OCHOBHBIE METO/IbI Pa3pabOTKU V-5 + TectupoBanue/Y cTpoiicTBa TOMOTHEHHON PEATbHOCTH
npuioxxenuii J1P ]
Ymern:
BBIOMPATH M HACTPAUBATh JlabopatopHas padota/IloaroroBka cpeabl MPOSKTUPOBAHUS
wiargopmy P s pazpaboTku NPUIIOKEHUH TOTOHUTENbHON peanbHocTU. PazBopaunBanue Vuforia
npunoxenus [P BeiOpaHHOTO AL-Smic * Engine+Unity 3D
IPUMEHEHMSI
peann3oBbIBaTh cuieHapuu AP s JlaboparopHas padota/llpoekT — pazpaboTka npoctoro AR-
npwioxeHui [P [Tpunoxenus ans Android-yctpoiicTBa (cMapT(hOH, IUTaHIIET U IIp. ).
N -5rix-1 + | Co3znmanue B rpadyuueckoM peaaKkTOpe CLEHBI JOTOTHUTETHLHOM
pearbHOCTH: BU3yalln3alus ynpasisieMol annmaruu 3D-Mogenu ¢
WCTIOJI30BAaHUEM BUPTYAJIbHOW KHOIIKH
paspabatbiBath crieHapuu 1P s JlaGopatopHas pabota/IlpoexT — pazpaboTka mpocroro AR-
npuioxenui /1P meronamu V-5t + [Tpunoxxenus 1 Android-ycrpoiictBa (cMapThoH, MIAHIIET U 1p.).

BHU3YaJIbHOTO MPOTrPAMMHUPOBAHHUS B
BBIOpaHHOM TIaThopme

Coznanue B rpadu4eckoM pelakTope CIEHBI JOMOJIHUTEIHHON
peanbHOCTH: BU3zyanu3anus 2D- Bugeokaumna u n300pakeHus
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®Popma peanuzain: KomnbroTepHoe 3a1aHue
1. OcHOBBI TEXHOJIOTMHU JONIOJIHEHHOM peasibHOCTH (TecTupoBaHue)
2. YcrpoiicTBa A0MOTHEHHOW peanbHOCTH (TecTupoBaHue)

®Popma peanmsanuu: [Iposepka 3ananus
1. [TonroroBka cpebl MPOSKTHUPOBAHUS MPUIOKEHHUHN TOMOTHUTEILHONU PeaTbHOCTH.
PazBopaunBanue Vuforia Engine+Unity 3D (Jlaboparopuas paboTa)
2. IIpoekt — pazpabotka mpoctoro AR-IIpunoxenus nns Android-yctpoiictBa (cMapTdoH,
wiaHweT U np.). Coznanue B rpauueckoM peJakTope CLEHbI JOMOJIHUTEIbHON peaJbHOCTH:
Bu3yanu3anus 2D- Bugeoknuna u uzoopaxkenus (Jlaboparopnas padota)
3. Ilpoekt — pazpabotka npocroro AR-ITpunoxenns ans Android-ycTpoiictBa (cMapThoH,
rianmeT u mp.). Co3nanue B rpadpuueckoM peaakTope CIeHbI JOMOIHUTENLHOM pealbHOCTH:
BU3yaJIM3alus ynpasisgeMond anumanuu 3D-Mojenu ¢ ucrnoiab30BaHEM BUPTYaIbHON KHOTIKU
(JTaboparopnas pabota)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS MO JUCIUIINHE

Oxzamen (Cemecmp Ne2)
OueHka ompenensieTcss B cOOTBETCTBUU ¢ IlonmokeHneM 0O OalIbHO-PEUTHHTOBOM CHUCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Hopenkos, U. I1. UnpopmanronHas noaaep:xka HaykoemMkux nznenuit CALS-texnonoruu / U.
I1. Hopenxos, I1. K. Ky3pmuk . — M. : U3x-Bo MI'TY um. H.D. baymana, 2002 . — 320 c. - ISBN 5-
7038-1962-8 .;

2. ®opcaiit, [. KomnberotepHnoe 3penne. CoBpeMeHHbIN oaxox : niep. ¢ anri. / [{. @opcaiT, XK.
ITonc . — M. : Bunbsimc, 2004 . — 928 c. - ISBN 5-84590-542-7 .;

3. lllammupo, JI. KommprotepHoe 3penne = Computer vision : yaeOHOE TOCOOUE AJIT BY30B 11O
cneunanbHocTy "[Ipuknagnas nnpopmaruka (B obnactax)" : nep. ¢ anri. / JI. lanupo, [Ix.
Crokman ; pex. C. M. CokouoB . — 3-e u3a. (anekTporHoe) . — Mocksa : BUHOM. JlabopaTtopust
3HaHui, 2015 . — 763 c. — (JIyummnii 3apy0OexubIil yueoHuk) . - ISBN 978-5-9963-3003-4 .;

4. I'onoBanoB H. H.- "T'eomerpuueckoe moaenuposanue”, M3narensctBo: "JIMK IIpecc", Mockaa,
2020 - (406 c.)

https://e.lanbook.com/book/140576.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CIO "TIpomereit";
2. Office;
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3. Windows;
4. Vuforia Engine;
5. Unity 3D.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. HaunoHabHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMenreHus

Homep aynuropun,
HAaHMeHOBaHHe

OcHalrenue

Y4eOHble ayAUTOpUU IS
MIPOBEACHUS JICKIIMOHHBIX
3aHSATUNA U TEKYILIETO
KOHTPOJIS

E-406/2, YuebOnas
naboparopus kKad.
"BT"

napTa, CTOJ MpernogaBaTes, CTOI
KOMITBIOTEPHBIH, CTYI, KA IS
JIOKYMEHTOB, KOMIIBIOTEpHAs CETh C
BbIX0JIOM B IHTEpHET, cepBep, KOMIIBIOTED
MIEPCOHAJIbHBIN

K-120, MamuHHEIHA

cepBep, KOHIUIUOHED

3an MBI]
VYueOunbie aynuropun uig | JK-120, MammHHbIHM cepBep, KOHIUIMOHEP
MPOBEJCHUS MPAKTUYECKUX 3an UBIJ
3agsatui, KP u KII JK-110, CTOJI, CTYJI, JOCKA MEJIOBasi, KOMIIbIOTEPHAs
KomnbsrorepHsiii CETh C BBIXOZOM B MIHTEpHET,
xiacc MBI MYJIbTUMEANMHBIA IPOEKTOP, IKPaH,

KOMIIBIOTCP HepCOHaHLHBIﬁ, KOHAWIIMOHED

VY4eOHble ayAUuTOpUU IS
IIPOBE/ICHUS J1AOOPATOPHBIX
3aHATHI

E-405, YuebOnas
ayauropus Kag.
"BT"

napra, CTOJ npe€unoaaBaTcii, CTyJl, IHKa(l) JUISA
JOKYMCHTOB, IOCKa MEJIOBas,
KOMIIBIOTECPHAA CCTh C BBIXO/I0M B
I/IHTepHeT, HAOCKa MAapKEpHas NCPCABHUIKHAA

K-120, MamuHHEIH
3an MBI

cepBep, KOHIUITHOHED

VY4eOHble ayAUuTOpUU IS

E-405, YuebOnas

napra, CTOJ np€runoaaBaTciisi, CTyll, HIKa(i) JJIsL

MIPOBEICHUS aymuTtopus Kad. JIOKYMEHTOB, I0CKa MEJIOBas,
MIPOMEKYTOUHOMN "BT" KOMIIBIOTEpPHAS CETh C BBIXOJIOM B
aTTecTaluu WHTtepHeTt, 10cKa MapKepHasl NepeIBUKHAs
K-120, MamuHHbIA cepBep, KOHAULIMOHED
3an MBI
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJ
CaMOCTOSITEIbHON PabOThI KommbrorepHbIi MMMCHEMEHHBIHN, BEMAJIKA JUIS OJIE KT,

YUTAJIbHBIN 321

KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

ITomemenus s

E-411, JIabopatopus

CTOJI, CTOJI KOMITBIOTEPHBIH, CTYI, MKad A

KOHCYJIbTUPOBAHHUS kag. "BT" JOKYMEHTOB, HIKad JUIs 0K bl TyMOa,
KOMITBbIOTEpPHAS CETh C BBIXO/I0M B
HHTEpHET, KOMIBIOTEP NEPCOHAJIBHBII
ITomemenus 1yist XpaHEHUs! E-403, Cxian CTOJI JUTsl pabOTHI C JOKYMEHTAMH, mKad,
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00opyIoBaHus U Y4€OHOTO
MHBEHTaps

mkad 11 JOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

VR& AR TexHOIOTHM TOMOTHEHHON U BUPTYaJIbHOM PEATbHOCTH B JUATHOCTUKE

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1  OcCHOBBI TEXHOJIOTHH JIONOJIHEHHOU peaibHOCTH (TecTupoBanme)

KM-2 VcrpoiicTBa qononHeHHOH peanbHOCTH (TecTrupoBaHue)

KM-3 TloaroroBka cpebl MPOSKTUPOBAHMS MPUIIOKEHHUN JOTIOIHUTEIBHON PEaTbHOCTH.
PazBopaunBanue Vuforia Engine+Unity 3D (Jlaboparopuas padoTa)

KM-4 Tlpoekt — pa3pabotka npoctoro AR-IIpunoxenus mis Android-ycTporicta (cMapTdhoH,
wiaHweT U np.). Coznanue B rpapuueckoM peaakTope CLeHb! JONOJHUTEIBHON peanbHOCTH:
Bu3yanu3anus 2D- Bugeoknuna u uzoopaxkenus (Jlaboparopuas padota)

KM-5 IIpoexkt — pazpabotka mpoctoro AR-IIpunoxxenus s Android-ycrpoiicTa (cMapTQoH,
rianieT u mp.). Coznanue B rpadpuueckoM peakTope CIeHbI JOMOIHUTEIBHON peanbHOCTH:
BU3yaJin3alus ynpasisieMon anumanuu 3D-Mojenu ¢ ucnoiab30BaHEeM BUPTYaTbHON KHOIIKU
(JTaboparopuas padoTta)

Bujx npome:xyTo4HOI aTTecTaunu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHbl KM: L 2 3 4 >
pasjena Henens 4 6 8 10 12
KM:
1 OCHOBBI TEXHOJIOTUH JIOTIOJTHEHHOMN peaTbHOCTH
11 TexHOoI0rMM JONOJTHEHHONW PeaIbHOCTH +
12 OCo0eHHOCTH POMBIIIJIEHHOTO TPUMEHEHHS +
' JIOTIOJTHEHHOM peaibHOCTH
2 Pa3paboTka mpuaoxkeHui TOMOTHEHHON peallbHOCTH
2.1 [TpunoxeHus JONOIHEHHON pealbHOCTH +
29 MeTtob1 pazpaboTKU IPUIIOKEHUH TOTIOTHEHHON +
' pealbHOCTH
2.3 [TnaTdopmbl TOMOTHEHHON PeaTbHOCTH +
[Tnardopma nononHeHHo# peanbHocTH Vuforia
3 . .
Engine+Unity 3D
3.1 Crpykrypa mnatgopmsl Unity 3D+Vuforia Engine +
3.2 Ob6naunas peanuzamus ynkiuii Vuforia Engine +
33 OcHOBHBIE 331a4H, pelaeMble MaToOecredeHneM +
' m1aTdhOpM TOTOJIHEHHON PEATbHOCTH
4 [TpakTuyeckoe npumenenue miardopmsl Vuforia
Engine+ Unity 3D
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4.1 [Mnardopma Unity 3D+Vuforia Engine +
5 Pa3paboTka mpuiiokeHus AOMOJHEHHON pealbHOCTH

JUIsl pa3JIM4YHOTO COCTaBa KOHTEHTA

51 Orarnsl CO31AHNs U OTIAKH MPUIIOKEHU I +
JIOTIOJIHEHHOM pealbHOCTH
Pa3zpaboTka npuinoxeHuid JOMOJTHEHHON peaTbHOCTH C

5.2 3IIEMEHTaMHU UHTEP(EHCHOTO yIpaBICHHS IS +
pean3alny CI0XKHBIX CIIEHapHeB

Bec KM, %: | 10 15 25 25 25
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