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
HaumeHnoBanue o6pa3oBarebHOli nporpaMMsel . HHGopManoHHbIe U BBIYHCIUTEIbHBIC TEXHOJOIHH
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
JOINOJIHEHHAS PEAJIBHOCTD JJISA ITPOMBIHIJIEHHOI'O

UHTEPHETA BEIIEH

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 16 yacos;

Kouncynabranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 145,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;
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CseneHva o snagensuye L3N M3K
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3aBeyIOIIMI BBITYCKAIOIICH

MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3U»
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Bnageney, Tonopkos B.B.
Ka(bez[pbl WaeHTudHKaTop Rc76a6458-ToporkovVV-1f71al3] B.B. TOHOpKOB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOAIIHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHust AMCUMILVIMHBI: V3yyeHue OCHOB MNPHUMEHEHHS TEXHOJIOTMU JONOIHEHHOU
peansHocTH ([P) mist 3agau npomsinieHHoro nHTepHera Been ([INB)
3agaum QM CHMILTHHBI
- — H3yYEHUE METO/I0B Pa3pabOTKH KOMMYHUKAIIMOHHBIX, AHATUTHYECKUX U BU3yaTH3aI[MOHHBIX
coctaBsironux nHGopmanroHHbix cucteM (MC) — mmatdopm mis pemenns TunoBbix 3a1ad [11B;;
- - U3y4eHUE CTPYKTYPHI U (YHKITMOHATBHBIX BO3MOYKHOCTEH COBPEMEHHBIX TUIaT(HOopM
pa3pabOTKu NPUIIOKEHUH JIJIs1 MPOMBIIUIEHHOTO MHTEPHETA BELIei;;
- - OCBOCHME IPUEMOB CO3JaHUs BU3YaJIM3alMOHHBIX COCTABIAOIUX - [Ipunoxenuid /AP nis
3anau [IMIB B ogHO# 13 6a30BBIX mu1aTdopm;.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
[1K-2 Cnocoben npumensts | U-1nk-2 Mcnons3yer metoapr | 3HATH:
METOJI0JIOTUHU Pa3pabOTKU yIIpaBICHUS - — HH(OPMALMOHHbIC MOJICIIN ¥ METOLbI
MIPOrpaMMHOTO WH(pOpPMaITMOHHBIMHU paspaborku IIpunoxennii
obecreyeHus pecypcamu U Co3JaHus IIpOMBIIIICHHOTO MHTEPHETA BEIICH
MH(OPMALIMOHHBIX CUCTEM (ITUB);.
YMETh:

- — BBIOMpATh U HACTpauBaTh MIaTHopmy
[TNB nuis pa3paboTKu BU3yalIU3al[MOHHBIX
COCTaBJIAIOLIUX MPUITOKEHUN
(ITpunoxxenust 1P nins 3ana [TUB);.

[IK-2 Cnioco6en npumenste | M/1-4nk-2 Ucnionb3yer metoapr | 3HATh.

METO/0JIOTUHU pa3pabOTKH pazpabotku 10 mis co3manust | - — BOSMOXHOCTH COBPEMCHHBIX CAIIP mo
IPOrPaMMHOTO TPEXMEPHBIX U300paKEHUIN CO3/IaHHIO TPEXMEPHBIX H300paKCHHI 1T
obeceueHst MCTIOB30BaHUs B [IpHITOsKEHHSIX 1715t
3ama4 11MB;.
YMETh!

- — TIOJIb30BAThCSA BCTPOCHHBIMHU
cpeactBamu coBpemeHHbIX CAIIP mis
paspabotku [lpunoxenuit JIP s 3amau
[11B;.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHON mporpamme
NudpopmaninonHsle U BbIYMCIUTENbHbIE TexHonoruu (manee — OIIOII), nHampaBieHHs MOATOTOBKU
09.04.01 UndopmaTuka M BBIYUCIMTENbHAS TEXHUKA, YPOBEHb 0Opa30BaHUs: BbICIIEe OOpa3oBaHUE -
MarucrTparypa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaThb OCHOBHBIE TPUHIIUIIBI OPTAHU3ALINY U peaTn3aluy MmI1aThopM JOMOJTHEHHOW pealbHOCTH

- 3HaTh OCHOBBI IporpaMMupoBanus [IpunokeHuii ¢ UCIIOIB30BaHHEM 00BEKTHO-OPHEHTHPOBAHHBIX
sa361K0B (Java, JavaScript, C Sharp)

- ymeTh MHCTaNIMpoBaTh U HACTPAaUBaTh HA JIOKATHHOM paboueM MeCTe HHCTPYMEHTAJIbHBIE CPEeIbl
rpaduueckoro nporpammupoBanus ghbkj;tybq non ynpasnenuem paznnyabix OC




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOHN KBAJIM(PUKAIIMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [Tnardopmbl 30 3 2 4 - - - - - - 24 - Camocmoamenvnoe uzyuenue
pa3paboTKu peneHuit meopemuueckoz0 mamepuana: N3yuenue
JUISL TIPOMBIIIUICHHOTO JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
HHTEpHEeTa Belei "ITnardopmbl pa3paboTku pemeHuit 1s
(IIB). UnTepdeiicuas IIPOMBIIIIIEHHOT0 nHTepHeTa Bemei (IT1B).
COCTaBIISAIONIAsL. Wurepdeiicnas cocrapisironias” Ha caiite
11 [Tnardopmbr 30 2 4 - - - - - - 24 - "Martepuansl o Teme JononHeHHas
pa3paboTKu peneHuit PEaTbHOCTD IJIsl TPOMBIIUICHHOTO HHTEpHETa
JUISL IPOMBIIIJIEHHOTO Bewei"”
HWHTEpHETa Bellei (https://mpei.ru/Structure/Universe/avti/structur
(TINB). Untepdeiicuas e/ct/Pages/courses.aspx)
COCTaBJIAIONIAs. H3yuenue mamepuanog 1umepamyprbix
UCHMOYHUKOG:
[1], cTp. 29-50
2 [Mpumenenne 34 2 4 - - - - - - 28 - Ilodzomoska K nabopamopnoii pabome: J1is
mIaTGopMBI BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
pa3paboTKH perIeHui HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
s [T1B. Pa3surue 3314y BBITIOJHEHUS 1a60paTOpHOH paboThI
muneliku [10 Vuforia. (Onmcanue BeimonHenus JIP Ha caiite:
2.1 [Ipumenenne 34 2 4 - - - - - - 28 - "JlononHeHHas pealbHOCTb JUIs
aTGopMBbl MPOMBIIIJIEHHOTO HHTEPHETA BEILEH.

Ppa3paboTKH pelIeHui
g ITUB. Passutne
nmHeiiku [10 Vuforia.

Meroanyeckne ykasanus k JIJabopaTopHbIM
pabotam. JIPNel" -
https://mpei.ru/Structure/Universe/avti/structure
[ct/Pages/courses.aspXx).

HSV‘leHlle mamepuaios jiumepamypHoblx
UCMOUYHUKOB:

[1], ctp. 53-79




3 [Ipumenenue 42 34 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
TEXHOJIOTUH [ToBTOpEeHe MaTepuaa o paszaety
JononHeHHo# "IIpuMeHeHus TexHonoruu J{ononHeHHoH
Peanmsnocty (JIP) st PeamsrocTy (JIP) ms 3amau [THB.",
3agau [11B. MHOATCOTOBKA K 3aIllUTE BBIMOJIHEHHBIX
3.1 [Ipumenenne 42 34 71a00paTOPHBIX PAOOT C MCIONB30BAHUEM
TEXHOJIOTUHU Mmarepuana: Onucanue BoimonHeHus JIP Ha
JlormomHEHHOM caiire "JlomoTHEHHAS pEATBHOCTD LIS
PeansrocTH ([AP) mst IIPOMBIIIIEHHOTO HHTEPHETA BEILEH.
3anayq [I1B. Meroauyeckue ykasanus k JIabopaTopHbIM
padotam. JIPNel, 2" -
(https://mpei.ru/Structure/Universe/avti/structur
e/ct/Pages/courses.aspx).
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4M BBITIOJHEHHMS J1JaOOpaToOpHOIl paboTHI
(Onmcanue BeimonHeHus JIP Ha caiite:
" JlonoNHEeHHas! PeaIbHOCTh IS
MIPOMBIIIJICHHOTO HHTEPHETA BEILEH.
Meroanyeckne ykasanus K JJabopaTopHbIM
paboram. JIPNe2, 3" -
https://mpei.ru/Structure/Universe/avti/structure
[ct/Pages/courses.aspx).
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[2], cTp. 331-350
4 PaspaboTka 38 26 Ilodzomoeka K meKyuiemy KOHmMPOJIio:
Ipunoxennii AP nnst [IpopaboTka JIeKIIUH, BHITOTHEHHE U
3amau [IMB B MOJITOTOBKA K 3aIIuTe J1a0. paboT ¢
MHCTPYMEHTAILHON UCTIONIb30BAaHUEM MaTepuana: Jlekiuu.
cpene Vuforia Studio Omnwucanue BeinoHeHus JIP Ha caiite
4.1 PazpaboTka 38 26 "Martepuans! o Teme JlononHeHHas
Ipunoxennit IP nus PEeanbHOCTD ISl IPOMBILUIEHHOTO UHTEPHETA
3anau [11IB B Bele. Meroanueckue ykasaHus K
WHCTPYMEHTAITLHOM Jlab6opatopubim pabotam. JIPNe 3, 4" -

cpene Vuforia Studio

(https://mpei.ru/Structure/Universe/avti/structur
e/ct/Pages/courses.aspx).
Camocmoamebnoe u3yuenue




meopemuueckozo manepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aey
"Pa3zpabotka [Ipunoxenunii 1P ans 3agau [IMB
B MHCTpYMEHTaNBbHOH cpene Vuforia Studio" na
caiire "Matepuansl o Teme JlonoHeHHAS
peaTsHOCTB TS POMBIIITICHHOTO HHTEPHETA
Bemeit"”
(https://mpei.ru/Structure/Universe/avti/structur
e/ct/Pages/courses.aspx)

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], ctp. 140-169

OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 16 - 0.5 112 335
Hroro 3a cemecTp 180.0 16 16 - 2 - 0.5 1455

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBuIyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAMU TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ITnamopmwvl paspabomku peweruil 05 Npombluaeno2o unmepuema eewell (IUB).
Unmepdeticnas cocmasasrowas.

1.1. ITnaTdopmser pa3paboTKH pemieHu 11 MpOMBIIIIeHHOTo nHTepHeTa Bemler ([THB).
HNHuTepdericHas cocTaBsAOIIas.

Crex TEXHOJIOTMH MHTEpHETa Bellel, 0COOCHHOCTH pa3paboTku [IpunoxeHuil s UHTEpHETA
BelIeH U /Ui IPOMBIIIJIEHHOTO UHTEPHETA Bellel, MpHUBsA3Ka K 6a30BbIM dTalaM KHU3HEHHOTO 1UKIIa
U3JeNuii, pelIeHrue BONPOCOB HWHTETPALUMU C JIPYTMMH HWH(POPMALMOHHBIMH CHUCTEMaMH
KopropatuBHoro ypoBHs. [lonstus "ammapatHas tiatdopma', "mporpammuas riatdopma',
"muiatdopma paszpabotku”. O030p Hanboee W3BECTHBIX MIATPOPM pa3pabOTKHU MPUIIOKEHUH IS
npombinuieHHoro uHTepHeTa Bemier (I11MB). UntepdeiicHas cocrapistomnas miathopm pa3paboTKu
ITpunoxxennit s I1MB..

2. Ilpumenenue niamaopmol pazpabomru pewenuul 0aa IIUB. Pazeumue aunenxu 110 Vuforia.

2.1. Ilpumenenune matgopmsl pazpadotku pemenuit 1t [IUB. Pazsutne nuneiiku 110
Vuforia.

CrpykTypa, QyHKIMOHAIBHBIA COCTaB, yCJIOBUS Pa3BEPTHIBAHUS W NMPUMEHEHHS IIaT(OPMBI
ThingWorx, MHCTpyMeHTaJIbHBIA pernepTyap IUIaT(GOopMbl, BUHKETHI M MOIIIAIbl KaK 3JIEMEHTHI
rpaduueckoro wuHTepdeiica mosb3oBarens-paspadorunka [Ipwiokenuit. VHTErpanuoHHbIC
Bo3MoxkHOCTH matrgopmbl  ThingWorx, paspabotka cpenctBamu minatdopmel  ThingWorx
NPUIOKEHNH, UCHONB3ylommx Moaenb "Thing" Kak OCHOBY CTPYKTypH3alludl JaHHBIX,
KOMMYHHKAIIMOHHBIE BO3MOKHOCTH JJIsl HHTETpaluu ¢ (U3MYeCKUMHU 00bEKTaMU UHTEpHETA Bellen
U CTOPOHHMMH HH(POPMALIMOHHBIMH CHCTEeMaMHU. PaccMOTpeHHE THUIOBOH CXeMBbl pa3pabOTKh
pelieHus  3aJauyd  MHTEpHETa  Belled; CTpykTypa HH(OPMALIMOHHOW  MOJENU  BEIIH,
napaMeTpu3anusi, MHTerpamus, Buzyanuszauus. MHTepdelicHas cocraBisiomias, ee peanus3alus B
iatdopme ThingWorx Studio (Vuforia Studio)..

3. Ilpumenenue mexuono2uu Jlonoanennou Peanonocmu (JIP) oas 3aday 1IHUB.

3.1. [Ipumenenue Texuonoruu JJononnennoit Peansnoctu (AP) nns 3amau [TUB.

Ob6nactu npumeHenus texHosoruu JlononnenHoil PeanbHoct (AR, Augmented Reality) s
udpoBoi TpaHchopMalMM TNPOU3BOACTBA, IS 3aJay IPOMBIIUIEHHOIO HWHTEpHETa BeLICH.
[Ipencrasnenne /AP xkax Habopa WHGOPMAIIMOHHBIX TEXHOJIOTHH, MTOOABISIONINN K (QU3HUYECKOMY
MUpY LH(POBbIE TaHHbIE, METalaHHbIE, TAPAMETPbl KOHTPOJIUPYEMBIX MPOLIECCOB U BU3YAIHU3ALIUIO
3D u 2D wmopeneil. Mecto U poiib TONOJHEHHON PEAJbHOCTH B CTEKE TEXHOJOTMH HHTEpHETa
BElICH, BO3MOXKHOCTb INPUMEHEHHUs TexHojoruu JIP Ha sramax >KM3HEHHOrO LHMKJIA HW3IENNns,
3a/la4y, BO3HHUKAIOLIME NpHU BHeApeHUH AR-TEeXHOJOrHiH, MOCTpoeHHWE HOBOW OU3HEC-MOJIENH
NPUMEHEHHUsS TEXHOJIOTUHM JIOTIOJIHEHHOM peanbHocTu. [lnmardgopma [P Vuforia Studio, ee
MCIIOJIb30BaHue s cielupuueckux 3aaad nudpoBoit Tpanchopmaiuu npouspozactaa, [IUB..

4. Paspabomka [punoowcenuni JIP onsa 3a0ay I[TUB 6 uncmpymenmanwviiou cpede Vuforia Studio

4.1. Pazpabotka [Ipunoxxenuit JIP nns 3anau [1MB B uncTpymMeHTanbHOM cpene Vuforia Studio

Tunuzanus 3agayu GOPMHUPOBAHUS JOMOJIHEHHOW PEaTbHOCTH VIS ATANOB MPOEKTUPOBAHUS,
IIPOU3BOJICTBA, CEPBUCHOIO COMPOBOXICHUS B OCHOBHBIX OTPACISAX MAIIMHOCTPOEHHS, B OTPACIIAX
HEMPEPbIBHOTO IMPOU3BOJACTBA. AR-pelieHuss JByX THIOB: «U3JelIMe-OPUEHTUPOBAHHbBIE» U
OpUEHTUpPOBaHHBIE Ha omnepanuoHHoe ynpasieHue. «lludposoit aBoitHuk» u «ludpposoit
coBeTuuk». Heo6XoauMocTh nenobp30BaHus miaatdopM pa3padoTku npuinoxenuii P B mudposoit
tpanchopmaruu npousBojgctBa u [IMB. OcoberHoCTH CTPYKTYpHI, (DYHKIITMOHAIBHOTO COCTAaBa,
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yCcIoBUU pa3BepThiBaHUS U TpuMeHeHus miatpopm AP s [IMB wa mpumepe Vuforia ot
komrmannn PTC, mnpaktudeckue BOMpOCHl pa3paboTku cpenctBamu  Tutatrgopmbl  Vuforia
NPUJIOKEHUN JOMOJHEHHOW peanbHOCTH JIs 3(PPEKTHBHOTO pEIICHUs 3aJad MPOMBIIUIEHHOTO
MHTEpPHETa BEUICH. .

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. Vuforia Studio. IToaroroska cpeasl npoektupoBanus [Ipunoxxenwnii JIP. Ycranoska
Vuforia Studio na pabouee mecto nons3oBarens. Perucrpanus nons3osarens Vuforia Studio.
BosmoskHocTu pa3zpabotku npoctoro AR-IIpunoskeHust i1t Tpex TUIIOB YCTPOMCTB:
MOOUITBEHOE yCTpOiicTBO, 0uku J[P u MmoHOKYIs1p JIP;
2. Vuforia Studio: Pa6ota ¢ pynkimonanom miatdopmsl ais 2D- u 3D-cuien, myoaukamus
AR-IIpunoxenus Ha cepepe ES: 3D Canvas and 2D Canvas. Widgets: Targets,
Augmentations, Containers, Inputs, Others. Pazpabotka npoctoro AR-IIpunoxenus;
3. Vuforia Studio — pa3pabotka AR-Experience ¢ nepapXu4ecKkuM MHOTOYPOBHEBBIM MEHIO,
AHUMHUPOBAHHBIMHU TTOCIIe0BaTeIbHOCTAMU ¢ oMol Creo Illustrate, pa3nuynabiMu THITAME
taprerupoBanus. [lyonukamnus AR-IIpunoxenus na cepsepe ES;
4. Vuforia Studio — paspabotka [punoskenus JIP peanusyroriero cBssb ¢ ceppepamu ES u
[T1B (ThingWorx) mist uaterpanuu napopmamonHoi 1 AR- Mozieneii yMHOTO yCcTpoiicTBa.

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. O6cyxnenue marepuaioB 1o keicam pazaena "Ilmardopmbl pa3paOOTKH peIIeHUH IS
npomslieHHOro uurepHeta euie (IIMB). Unrepdeiicnas cocrapnstomas."”

2. OOcyxnenne MmartepualioB mo keiicam paznmena "lIpumenenue maatdopMbl pa3zpabOTKH
pemenuii ans [TVB. Pazsutue nuneiiku [10 Vuforia."

3. OO6cyxaenue MaTepuaiaoB 1o keicam pazgena "lIpuMenenue TexHojaoruu JlomoHEeHHOM
Peansnoctu (JIP) mns 3amau I1MB."

4. OOcyxaeHue mMaTepHualioB Mo keiicam paszaena "Paspaborka Ilpunoxenuit AP nns 3amau
[1MB B uncTpymeHTanbHoil cpene Vuforia Studio”

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoek1/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3anaHupOBaHHBIE PE3YJIbTATHI

Howmep paznena
JUCUUILIMHEI (B

O1eHOYHOE CPEJICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
0o0y4eHus MO TUCIUIIINHE COOTBETCTBHH C
MHIMKATOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
11234
3HaTh:
— nH(OPMAITMOHHBIC MOJCIIA U METOIbI JlaGopaTtopHnas pabora/3amura 1abopatopHoit padoTsl Nel
pazpabotku [Ipunoxennit «IlogroroBka cpenpl npoextupoBanus [Ipunoxennii JIP. ¥YcranoBka
[IpoMBILIIIEHHOTO UHTEPHETA BElleH NA-1nk-2 + Vuforia Studio Ha paGouee mecTo nmonb3oBarens. BosmoxHocTn
(IINB); pa3pabotku npoctoro AR-IIpunoxenust 11t TpeX TUIIOB YCTPOMCTB:
MOOUIIbHOE yCcTpoiicTBO, 0uku JIP u MoHOKymsip JIP»
— BO3MOkHOCTH coBpeMeHHBIX CATIP mo JlaboparopHas paboTa/3ammura 1adopatopHoit padoTsl Ne3 «Vuforia
CO3/IaHUIO0 TPEXMEPHBIX U300paKeHU Studio — pa3pabotka AR-Experience ¢ nepapXxu4ecKum
JUId UCToJib30BaHus B [IpunoskeHusx NA-4nk-2 + MHOTOYPOBHEBBIM MEHIO, aHUMUPOBAaHHBIMU MIOCJIEA0BATEIBHOCTAMU C
s 3anad [11B; nomorpio Creo [llustrate, pa3auuHbIME TUTIAMU TaPTE€TUPOBAHMUSL.
[Ty6mmkanus AR-IIpunoxxenus Ha cepepe ES»
YMersb:
— BBIOMpATh U HaCTpauBaTh MIaTHopmy JlaGopaTtopHnast pabota/3amtura tadboparopHoit pabotsl Ne2 «Vuforia
[INB nnst pazpaboTku Studio: Pabota ¢ dynkumonanom mnatdopmsr 1ist 2D- u 3D-cluieH,
BU3YAJIN3AIMOHHBIX COCTABJISIFOIITUX N-1nk-2 + nyonukarus AR-TIpunoxxenus Ha cepepe ES: 3D Canvas and 2D
npunoxennit (ITpunoxxenust 1P mist 3ana Canvas. Widgets: Targets, Augmentations, Containers, Inputs, Others.
[INB); Pa3pabotka npocroro AR-IIpunoxenus»
— TI0JIb30BAThCSl BCTPOCHHBIMU /3amuta adoparopHoit pabotsl Ned «Vuforia Studio — pa3zpaboTka
cpeactBamu coBpeMeHHbIXx CAIIP nis V-4 + [Tpunoxxenns JIP peanusyromero cBa3b ¢ cepsepamu ES u [111B
pazpabotku [Tpunoxxenuit 1P nist 3amau ) (ThingWorx) ans unterpauuu nadopmannonHoi u AR- monenei
I11B; YMHOT'O YCTPOMCTBa»
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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
3 cemecTp

Dopma peanuzaruu: [IpoBepka 3ananus
1. 3amuTa nadoparopHoii padotsl Nel «IloaroroBka cpenbl npoextupoBanus [Ipunoxxenunit
JP. YcranoBka Vuforia Studio Ha paGodee MecTo mosib3oBaTeis. Bo3aMo)HOCTH pa3paboTKu
npoctoro AR-IIpunoxxenus it Tpex TUIOB yCTPOMCTB: MOOMIIBHOE YCTPOMCTBO, 0UkH /[P 1
MoHOKyJsp JP» (JlaGopaTopnast pabota)
2. 3ammra naboparopHoit padoTsl Ne2 «Vuforia Studio: PaboTa ¢ ¢pyHKumonanom miatopmsl
st 2D- u 3D-cuen, my6nukanus AR-IIpunosxxenus Ha cepsepe ES: 3D Canvas and 2D
Canvas. Widgets: Targets, Augmentations, Containers, Inputs, Others. Pa3zpaboTtka npoctoro
AR-ITpunoxenus» (JlabopaTtopnas padora)
3. 3ammura nmaboparoproii paboter Ne3 «Vuforia Studio — paspadorka AR-Experience ¢
UepapXHUUeCKUM MHOTOYPOBHEBBIM MEHIO, aHUIMUPOBAHHBIMU TOCIIEI0BATEIILHOCTIMHU C
nomotsio Creo Illustrate, pasnuunbiMu THIIamMu TapretupoBanus. [lyonukamus AR-
[Tpunoxxenus Ha cepepe ES» (JIabopatopnas pabota)
4. 3amura tabopatopHoit padboTel Ned «Vuforia Studio — pa3paborka [Ipunoxenus JIP
peanusytomiero cBsa3b ¢ cepsepamu ES u [TUB (ThingWorx) nis uaTerpauuu
uH(popmannoHHoi U AR- Mozenell yMHOTo ycTpoicTBay ()

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

Orzamen (Cemecmp Ne3)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTAlIMOHHON COCTABIISFOIINX.

IIpumeuanue: OrieHOYHBIE MaTepUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. I'punrapa, C. UnTepHet Bemieit: Oyayiiee yxe 31ech : nep. ¢ anri. / C. I'punrapa . — M. :
Anbnuna [Tabmumep : Touka, 2017 . — 224 c. — (3aBTpa 310 OynyT 3HaTh Bee) . - ISBN 978-5-9614-
6118-3 ,;

2. T'onoBanoB H. H.- "T'eomerpuueckoe moaenuposanue", M3garenscrso: "JIMK Ilpecc", Mockaa,
2020 - (406 ¢.)

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

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office;

3. Windows;

4. Maiitng BuneokondepeHnuuu;

5. Visual Studio;
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6. Vuforia Engine.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl H3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbIx Scopus - http://www.scopus.com
9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenTa' - http://www.studentlibrary.ru/

11. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content
12. ba3a nanubix Computers & Applied Sciences Complete (CASC) -

http://search.ebscohost.com
13. XKypuau Science - https://www.sciencemag.org/

14. dnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php
15. Uudopmanunonno-cnpapounas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomenreHust

Homep ayauropumn,
HanMeHOBaHHUe

OcHalrenue

Y4eOHble ayAUTOpUH IS
MIPOBEJICHUS JIEKIIMOHHBIX
3aHATUHN U TEKYLLIETO
KOHTPOJIA

E-419, YueOnas
aynuropus kad. "BT"

napTa, CTOJ MperoaaBaTelis, Ty, mkad A
JIOKYMEHTOB, IIKa(] sl OEKIbL,
KOMIIBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHas epeBHKHAs, HOYTOYK

K-120, MammHHBIH

cepBep, KOHIULIMOHEP

3an MBI
YyeOHble ayAUTOPUH IS E-409, Yuebnas CTOJI MIPENOIaBaTENs], CTOJI, CTOJ
MIPOBEACHUS naboparopus KOMITBIOTEPHBIN, CTYI, KA AJs
1a00paTOPHBIX 3aHATHH YIIPaBICHUS JIOKyMEHTOB, KOMIIBIOTEPHAs CETh C BBIXOA0M
MIPOEKTaMHU B MHTEpHET, 10CKa MapKepHas MepeIBUKHa,

CEpBEp, KOMIBIOTEP EPCOHAIBHBIN

K-120, MamuHHEBIH
3an MBI]

cepBep, KOHIUITHOHED

VY4eOHble ayAUTOpUH IS
MIPOBEACHUS
IIPOMEKYTOUHON
aTTecTaluu

E-419, YueOnas
ayauropus kag. "BT"

napra, CToJI penoaaBarTes, CTyJl, Kad 1
JIOKYMEHTOB, LIKaQ s OAEHKIbI,
KOMITBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHas Ilepe/IBUKHasi, HOyTOyK

K-120, MamuHHBIH

cepBep, KOHAUIIMOHED

3an MBI
[Tomemenus ans HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATEIILHON PabOThI KomnbrorepHbIi MMACHEMEHHBIHN, BEMAJIKA JUIS OJIEK I,

YUTaIbHBIN 3aJ1

KOMIIBKOTCPHAS CCTh C BBIXOJIOM B I/IHTCpHeT,
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KOMIIBIOTEP MEePCOHATIBHBIN, TPUHTED,
KOHJIUIIUOHED

IMTomemenus misa

E-411, JIaboparopus

CTOJI, CTOJI KOMITBIOTEPHBIH, CTYI, MKad A

KOHCYJIbTUPOBAHMS kag. "BT" JOKYMEHTOB, IIKad JUIs Ok IbI, TyMOa,
KOMIIBIOTEPHAs CETh C BBIX0JIOM B MHTEpHET,
KOMITIBIOTEP NEPCOHAIBHBIN
IMTomemenus misa E-403, Cxman CTOJI JUIsl pabOTHI C JOKYMEHTaMH, IKad,

XpaHeHHus 000pyJOBaHUS
U y4eOHOTO MHBEHTAps

mkad A7 JOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

I[OHOJIHCHH&SI PCAIBHOCTD HJISI ITIPOMBIIIJICHHOI'O UHTCPHCTA Bemeﬁ

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-4

3ammura nabopatopHoit padboter Nel «IloaroroBka cpeasl npoexktupoBanus [Ipunoxenuii [1P.
YcranoBka Vuforia Studio Ha pabodee mecto nosb3oBatens. Bosmoxxnoctr pa3paboTku
npoctoro AR-IIpuioxxeHus 1yt TpeX THIIOB YCTPOUCTB: MOOUIIbLHOE YCTPOMCTBO, OUKH JIP 1
moHoKYyIsip JIP» (JJabopaTopHas pabora)

3ammura mabopatopHoit padboTer No2 «Vuforia Studio: Pabota ¢ pyHkimonanom miatgopmMsl AJis
2D- u 3D-cuen, myonukamus AR-IIpunosxenns Ha cepsepe ES: 3D Canvas and 2D Canvas.
Widgets: Targets, Augmentations, Containers, Inputs, Others. Pazpadotka npoctoro AR-
[Tpunoxenus» (Jlaboparopnas padora)

3amuta naboparopuoit pabotsl Ne3 «Vuforia Studio — paspabotka AR-Experience ¢
UepaApXHUUECKUM MHOTOYPOBHEBBIM MEHIO, aHUMHPOBAHHBIMHU TIOCIIEIOBATEIIHHOCTSIMHU C
nomotsio Creo Illustrate, pasnuanpiMu THIIaMu TapretupoBanus. [lyomukamnms AR-
[Tpunoxxenus Ha cepepe ES» (JIabopatopnas pabota)

3amuta naboparoproii padotel Ned4 «Vuforia Studio — paspadorka [Ipmioxenus [P
peanusytoniero cBsa3b ¢ cepsepamu ES u [IUB (ThingWorx) s uaterpanuu nHGOPMaIMOHHON
n AR- Mozeneit yMHOTO yCTPOMCTBa»

Bujx npome:xyTo4HOI aTTecTaunu — JK3aMeH.

Hnunekc KM- | KM- | KM- | KM-
Howmep Pasnen nucouninHbl KM: 1 2 3 4
paznena AC AMctL Henens 4 8 12 15
KM:
[Tnardopmbl pa3paboTKH peIIeHU 1 TPOMBIIITICHHOTO
1 - N
untepHera Bemed (I1MB). MnrepdeiicHas cocTaBisitomnias.
[Tnardopmbl pa3paboTKH pelIeHU 1 TPOMBIIITICHHOTO
1.1 y N +
untepHera Bemed (I11B). MntepdeiicHas cocTaBsitomnias.
[Tpumenenue miatdopmel pazpadotku pemenuit ans [THB.
2 N .
Pazsutne auneiiku 110 Vuforia.
[Tpumenenue mnatdopmel paspadotku pemenuit ans [THB.
2.1 N . +
Pazsutne auneiiku 110 Vuforia.
3 [Ipumenenue texnonoruu Jonomuennou Peansunoctu (IP)
nnd 3agad ITHMB.
[Ipumenenue Texnonoruu Jonomuennou Peansunoctu (/IP)
3.1 +
nnd 3agad ITHMB.
4 Pazpabotka [Ipunoxxennii /P myst 3amaq [TVMB B
UHCTpYMeHTaJIbHOH cpene Vuforia Studio
41 Pazpabotka [Ipunoxxennii /P myst 3amaq [TVMB B +

UHCTpYMeHTaJIbHOH cpene Vuforia Studio

Bec KM, %: | 20 25 25 30
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