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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CnocobGeH mpruMEHSITh METOI0JI0THH Pa3paboTKH MPOrPaMMHOTO 00CCTICUCHHS
NJI-1 Mcrionp3yeT METOIbI yIIpaBIeHUs] HHPOPMAITMOHHBIMU PECYpPCaMHU M CO3AaHUS
MH(POPMALIMOHHBIX CHCTEM
NJ1-4 Ucnionb3yeT MeTo bl pa3padboTku 110 it co3nanust TpeXMEepHBIX U300paskeHHi

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: [IpoBepka 3aganus
1. 3amuTa nadoparopHoit padotsl Nel «IloaroroBka cpeapl npoektupoBanus [lpunoxennit
JP. YcranoBka Vuforia Studio Ha paGouee MecTo mojb30oBaTels. BoaMoxkHOCTH pa3paboTku
npoctoro AR-IIpunoxenust s Tpex TUIIOB YCTPONCTB: MOOMIIBHOE YCTPOMCTBO, 0uku JIP u
moHokysip JIP» (JJaGopaTopHnas pabota)
2. 3amwuTa JtabopatopHoii paboTsl Ne2 «Vuforia Studio: Pabora ¢ pyHkunonamom
wiatdopmsl A 2D- u 3D-cuen, nyonukanus AR-ITpunoxenus Ha cepsepe ES: 3D Canvas
and 2D Canvas. Widgets: Targets, Augmentations, Containers, Inputs, Others. PazpaboTka
npoctoro AR-IIpunoxenus» (JlabopaTopHas padota)
3. 3amura nmaboparoproii paboter Ne3 «Vuforia Studio — paspaborka AR-Experience ¢
HepapXHUueCKUM MHOTOYPOBHEBBIM MEHIO, aHUIMUPOBAHHBIMU TOCIIEI0BATEILHOCTSIMHE C
nomouibio Creo [llustrate, paznuunbiMu TunIamu Tapretuponanust. [lyOnukanus AR-
[Tpunoxenus Ha cepsepe ES» (JTaboparopnas pabota)
4. 3amuta maboparopHoit pabotsl Ned «Vuforia Studio — pa3zpabotka [Ipunoxenns JIP
peanusytomiero cBsa3b ¢ cepsepamu ES u [TUB (ThingWorx) nis uHTerpanuu
uHpopmarmonHoit 1 AR- monenelt yMHOTO ycTpoicTBay ()

BPC aucuunavHbl

3 cemecTp
Beca KOHTpOIBHBIX MepoOnpUsITHiL, Y0
Wanekc KM- | KM- | KM- | KM-
Pa3nen nuciuIninHbl KM: 1 2 3 4

Cpok KM: 4 8 12 15

[Tnardopmbl pa3paboTKH pelIeHNui 1 MPOMBIIIIJIEHHOTO
untepHera Bemel (IIMB). UnTepdeiicuas cocraBisronasi.

[Tnardopmbl pa3paboTKH pelIeHnui 1 MPOMBIIIIJIEHHOTO
untepHera Bemel (I1MB). UnTepdeiicuas cocraBisronas.

[Tpumenenue miatdopmsl pazpabotku pemenuii as [T1B.
Passutne nuneiiku 110 Vuforia.

[Tpumenenue miatdopmsl pazpabotku pemenuii as [T1B.
Passutue nuneiiku [10 Vuforia.




[Tpumenenue Texnonorun JJonomuennoi Peansunoctu ([P) nis
3agayu [1MB.

[Tpumenenue Texnonorun JJonomuennoi Peansunoctu ([P) nis

3agau [1MB. *
Pazpabotka [Ipunoxenwnii /IP ans 3agau [TUB B
MHCTpYMEHTaIbHOH cpee Vuforia Studio
Pazpabotka [Ipunoxenwnii /IP ans 3agau [TUB B +
WHCTpYMEHTaJIbHOU cpeae Vuforia Studio

Bec KM: | 20 25 25 30

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
[1K-2 N-1nk-2 Hcnonp3yet | 3HaTh: 3amura maboparopHoii pabotel Nel «IloaroToBka cpebl IPOSKTHPOBAHHUS
METO/IbI ynpasieHus | — uHdopmannonHsie mojenu | [lpunoxxenuit JIP. YcranoBka Vuforia Studio Ha pabouee mecto
UH(POPMALMOHHBIMA Y METOJIbI pa3padoTKu noJsib3oBarens. BosmoxHoctu pa3paborku npocroro AR-ITpunoxxenus s
pecypcamu [Tpunoxxenuit TpeX TUIOB YCTPOUCTB: MOOHIIBHOE YCTPOICTBO, ouku [IP 1 MOHOKYISIp
uH(popManmoHHbIX cucteM | [IpomermenHoro natepuera | JAP» (JlabopaTopHas pabota)
Beuieit (ITMB); 3amuTa naboparopaoit padotsr No2 «Vuforia Studio: PabGoTa ¢
YMers: ¢bynkunonanom miatdopmsl st 2D- u 3D-cuen, mybiaukamus AR-
— BeIOMpatTh U HacTpauBath | [Ipunoxenus Ha cepepe ES: 3D Canvas and 2D Canvas. Widgets: Targets,
mwiardopmy [TUB st Augmentations, Containers, Inputs, Others. Pazpa6oTka npoctoro AR-
pa3paboTku [Tpunoxenus» (Jlaboparopnas padbora)
BU3YaJIN3aIMOHHBIX
COCTaBJISIOLINX
npuioxxeHuit (Ilpunoxenus
JIP st 3ana [11B);
ITK-2 N-4nx-2 Ucnions3yer | 3HaTh: 3ammra nadoparopuoi padbotel Ne3 «Vuforia Studio — pa3padorka AR-
metoabl pazpabotku [10 ams | — BO3SMOXKHOCTH Experience ¢ nepapxu4eckuM MHOTOYPOBHEBBIM MEHIO, aHUMUPOBAHHBIMU
CO3JIaHUS TpexMmepHbIX | coBpeMeHHbIX CATIP mo nocyenoBareabHOCTIMU ¢ Tomotbio Creo Illustrate, pa3nuuubiMu THIAMET
n300pakeHHiH CO3/IaHUIO TPEXMEPHBIX tapretupoBanus. [lyonukamnus AR-TIIpunoxxenus Ha cepBepe ES»

M300paKeHUH JIJIs1
HCIIOJIb30BaHUS B
[Tpunoxenusx s 3agad
IIMB;

VYMmeTs:

— MOJIb30BAaThCS
BCTPOCHHBIMH CPEJICTBAMH

(JTaboparopnas padoTa)

3amura aboparopHoi paboTsl Ne4 «Vuforia Studio — pa3paboTka
[Ipunoxenns AP peanuzyromero cBs3b ¢ cepsepamu ES u [1MB
(ThingWorx) ans uaterpauuu nHGpopMannoHHoi 1 AR- Monieneit yMHOTO
YCTpOMCTBaY




coBpemeHHbIX CAIIP s
paspabotku [Ipunoxenuit
HP nns 3anau 111B;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura sadoparopnoii padorsl Nel «IloaroroBka cpeabl NpoeKTHPOBAHUA
Hpunoxennii IP. ¥YcranoBka Vuforia Studio Ha padoyee mecTo noJsib3oBareisi.
Bo3moxnocTu pazpadorku npoctoro AR-IIpuiio:kenusi 151 TpexX TUIIOB YCTPOMCTB:
MOOMJIbHOE YCTPOiicTBO, 0uku P u monokyasp JAP»

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHs KOHTPOJbHOI0 MepoNpPUATHA: J[OMalIHAS MOATOTOBKA U BBIOJHEHHE
nabopatopHoil paboThl. JleMOHCTpalusi NHpenojaBaTelio pPa3BepHYTON cpeabl MPOEKTUPOBAHUS
[Mpunoxenunit JIP Vuforia Studio Ha nokansHOM pabouem mecte, IpOCMOTp TUNOBBIX [IpuoxeHnii
P (AR-Experience) ¢ mnomomipio Web-IpocMOTpPOBIIMKA, YCTAaHOBIEHHOTO HAa MOOUIBHOM
ycrpoiictee (MY) monb30BaTelisi ¥ OTBETHI Ha BOTIPOCH B YCTHOU (hopMme.

Kpatkoe cogepxanue 3a1aHusi:
B xoze BrimonHenus nabopaTopHoit pabOThl HEOOXOIUMO BBIIOJIHUTH Pa3BePThIBAHUE U
HACTPOWKY cpebl mpoekTupoBanust [Tpunoxkennii JlonmomHenHoi peanbroctu (AR-Experience)
Vuforia Studio Suite Ha TokaEHOM paboyeM MecTe pa3padoTYNKa U Ha MOOMIIEHOM
YCTPOMCTBE KOHEYHOTO MOJIb30BaTENs 1715 paboThl B 0OsayHoi cpene [IpombinuieHHoro
untepHera Bemed (I1oT). lns peanuzanuu BeINONIHEHNS 3aJaHUSI HEOOXOAUMO U3YUUTh
oncanue JIP, ocyiiecTBUTh MOUCK TpeOyeMOoil Bepcuu MPeIoKEHHON I MPAKTHIECKOTO
OCBOCHHS TIaT(HOPMBI, OCyIIeCTBUTh HHCTALLAIHIO [1O Ha JoKaIsHOM pabodeM mecrte,
cKayaTh cBOOOHO-pacnpocTpansieMblii Web-nipocmotpomiuk Vuforia View Ha MoOUITbHOE
YCTPOMCTBO TOJIB30BATENS U TIOATBEPAUTH pabOTOCIIOCOOHOCTH CPEJIBI 32 CYET IPOCMOTpA
tunoBeix AR-Experience na MV.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: —  uH(pOpMAIOHHBIE 1.YTo Takoe nHGOpPMALMOHHAS MOJIENb «YMHOM BELIH»
MOJCIA ¥ METOABl pa3pabOTKu (smart connected thing) B cTeke TexHOIOTHIA
IIpunoxenuir  IIpoMslieHHOTO IIpoMBILITIEHHOTO UHTEPHETA

uHTepHera Bemei (I1MB); 2.Ilonstue matdopmel MHTEpHETA Bemeit

/mpombIeHHOro nHTepHeTa Bemel (I[1I1MB) —
“H(pOpMaIMOHHAS U MOJICNIbHASI CTPYKTYpPa, OOBEKTHI.
3.KakoBsl ocobennoctu IInardopm /1P,
OpUEHTUPOBAHHBIX Ha pa3zpaboTky [Ipmnoxennii /1P
(AR-Experience) i IPOMBIIUICHHOCTH?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBIMOJIHEHO B TIOJTHOM 00beMe, Cpejia MPOESKTHPOBAHKS HHCTAJUTMPOBaHa, TUoBbIie AR-EXperience
BO3MOXXHO TIPOCMOTPETH Ha BeIOpaHHOM MY. Ha Bce BOmpoCh! OMy4deHbI IPaBUIIbHBIE OTBETHI.

Ouenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60




Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "XopoIo" BEICTaBIISIETCS €ClId BEIOpaHO
BEPHOE HaINpaBJICHHE /ISl PEIICHUS 3a/1a4, BO3HUKJIA POOJIEMBI ¢ IPOCMOTPOM THUTIOBBIX AR -
Experience, KOTOpbI€ yIal0Ch MPEOI0JIETh C TOMOIIBIO MIPEIOo1aBaTEeIs.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJlaHue MPEUMYIIECTBEHHO BHITIONHEHO, He Bce TuoBbie AR-Experience ynanock
MIPOCMOTPETh Ha MY, OTCYTCTBYET MOJHOE IOHUMAHHUE O IPUYMHAX HEYIauH.

KM-2. 3ammuTa 1adoparopHoii padornl Ne2 «Vuforia Studio: Padora ¢ pynkuuonasom
miaaTdopmsl s 2D- u 3D-cuen, nyoaukanus AR-IIpunoxenus: Ha cepBepe ES: 3D Canvas
and 2D Canvas. Widgets: Targets, Augmentations, Containers, Inputs, Others. Pazpa6orka
npoctoro AR-IIpusio:kenus»

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoALHOrO MeponpusiTus: Jlaboparopnas pabora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeeHHsI KOHTPOJIBHOI0 MeponpuaTHs: J[OMalHsAsS MOATOTOBKA U BHIIIOJIHEHHE
naboparopHoit pabothl. [lemoHcTpanus npenonasareno B Web-npocmorposmuke Vuforia View Ha
MY pab6oraromero AR-EXperience, npeasasHaueHHOro s ormyOinKoBaHus B obiake cepsepa J[P
ThingWorx Experience Service, 1 OTBEThI Ha BOIIPOCHI B YCTHOH (hopMe.

Kpartkoe cogep:kanue 3aiaHuA:
B xoze BeimonHeHus 1a6opaTopHOi paboThl HeoOxomuMo pazpadorate AR — Experience st
BapHaHTa TapreTHPOBAHUS C MOMOIIBIO crieransHoro Buaa Image-Target - ThingMark ¢
ucnonp3oBanueM 3D- u 2D-BuxeToB (6a30BbIi HAOOP) cpeabl mpoekTupoBanus Vuforia
Studio. Cosmannsiii AR — Experience qomken comep:kars 3D-Mozemb, a Takke OObEKTHI,
IpeyCMaTpPUBAIOIINE CBSI3bIBAHNE C HUM HH()OPMAITMOHHON MOJIETTH «yMHAas BEIb)» U
TPAHCJIALMIO CBOWCTB «yMHOM BElIM» B KaueCTBEe WH(OPMAIIMOHHOTO HAITOITHEHUS
JIOTIOTHEHHOH peanbHOCTH. Mcronb30BaTh JOCTYIHbBIE B peJaKTOPE MIa0IOHBI JIs
opopmaenus [Ipunoxenns miockum naTepgeiicom. BeIMoIHUTE HEOOX0IUMBbIE HACTPOIKH
nis onmyonnkoBanus AR — Experience Ha o6maunom cepsepe ThingWorx Experience Service.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTh: — BEIOMpATh U HACTpauBaTh 1.06bscuute, kak [Ipumenenue texnomoruu P moxer
mwiaropmy I[IMB s paszpabotku OBbITh HCIOJIB30BAHO JUISI CO3/IaHUS JIPYKECTBEHHOT'O
BHU3yaJIn3allMOHHbBIX nosib3oBarenbckoro uurepdeiica [11MB u monb3oBarens.
COCTaBIISIOIINX MIPWIOKEHNN 2.ITokaxwure Ha mpumMepe peaaktopa Vuforia Studio,
(ITpunoxenus AP s 3ana I1MB); KaKUM 00pa30oM MOTYT OBITh BbIBEICHbBI 3HAUECHUS

JUHAMHUYECKH MEHSIOIIEroCcsl KOHTEHTA B CLIEHY
[Ipunoxenuns nus [TUB.

3.ITokaxxuTe, Kakue BUIKETHI U3 0a30Boro Habopa
penaktopa Vuforia Studio MOTyT OBITH UCITOTH30BaHbI
JUTS] BBIBEICHUS] AMHAMUYECKH MEHSIOIINXCS TaHHBIX U3
MPOCTpPAaHCTBAa MHTEpHETA Belleil Ha cueny [Ipunoxenns

JIP..

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10




Onucanue xapaxmepucmuxu evinonenus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJIHOM 00b€ME WJIH BBITIOJHEHO MPEUMYIIECTBEHHO BEPHO, KOHTEHT
MO3UIIMOHUPOBAH ONTHMAIBLHBIM 00pa30M, IIIOCKOE MEHIO Pa3MENICHO B COOTBETCTBHH C 33JJaHUEM,
pe3yNbTaT NPOJAEMOHCTPUPOBAH IIPeNnojaBaTeliio B OJIHOM o0beme yepe3 Vuforia View na MVY.
Ha Bce Bompochl mosty4eHbl MPaBUIIbHBIE OTBETHI

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCA €CIIH
[Tpunoxxenue [P paboTocrmoco0HO, KOHTEHT MO3UITMOHUPOBAH, OTBETHI Ha OOJIBIITYIO YacTh
BOIIPOCOB IMOJIy4YEeHBI, IeMOHCTparus Ha MY ¢ moMonisio Web-nmpocMOoTpoBIIIMKa MPOBE/ICHA.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIEeTBOPUTENIBHO" BBICTABIISAETCS
€CITH 33JIaHue MMPEUMYIIECTBEHHO BBIIIOJIHEHO - B TECTOBOM pexuMe ciieHa AR-Experience
paboTocroco0Ha, OAHAKO MPOCMOTpeTh padoTatomiee [Ipunoxenue /P yepes cets Ha MY He
yaJ0Ch U HET MOHUMAaHUS BO3MOKHBIX IPUYUH HEYIauH.

KM-3. 3amuTa n1a6oparopHoii padorsl Ne3 «Vuforia Studio — pazpadorka AR-
Experience ¢ nepapxu4ecKuM MHOTOYPOBHEBbIM MEHI0O, AHUMHPOBAHHBIMH
nocJjieoBaTeJbHOCTAMH ¢ moMombio Creo Illustrate, pa3Iu4HBLIMU TUIIAMH TAPTreTUPOBAHMS.
Hyoinkanus AR-IIpuioxennst Ha cepBepe ES»

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeleHHsi KOHTPOJbHOI0 MepoNpUATHsA: J[oMalIHAS MOATOTOBKA U BBIIIOJHEHHUE
nabopaTopHo# paboThl. JleMoHcTparus npenonaBarento B Web-mipocmorposiuke Vuforia View Ha
MY paGortatomero AR-Experience, onyOnukoBanHoro B obnake cepBepa P ThingWorx
Experience Service, u OTBETHI Ha BOIIPOCHI B YCTHOH (hopme.

Kpartkoe cogep:xkanue 3a1aHuA:
B xoze BemonHeHus 1abopaTopHOi padoTsl HeoOxomumo B Vuforia Studio pazpaborats 3
Bepcun AR — Experience 175 momiaroBoit HHCTpYKIMU 1o cOopke/pazdopke ycrpoiictea (3D-
[Tpuntep MakerBot) ¢ ucnonab3oBaHuEM BapUaHTOB TaPr€TUPOBAHUS C IOMOIIbIO TUIIOB
Spatial Target (na mockocTtr), Image Target (rmockoe uzobpaxenue) u Model Target
(pacnio3HaBaHHe 0OBEKTA 110 €r0 MOJEHN ). AHUMUPOBAHHBIE MTOCIIEI0BATENbHOCTH
cOopku/pa3zdbopku ycTpoiicTBa pa3zpadarbiBatoTcs B cpezie Creo Illustrate. Paspabotannoe
[Ipunoxxenne JIP 10KHBI OBITH CHA0KEHO HEPAPXUUYECKHMM MHOTOYPOBHEBBIM MEHIO U
ony0inkoBaHO Ha obnauHoM cepepe ThingWorx Experience Service.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: - BO3MOXKHOCTH 1.IlosicHuTeE, Kakue BO3MOXHOCTH CYLIECTBYIOT B
coBpeMeHHbIX CAIIP no coznanuto ¢bynkuonane mnatdopmsl AP Vuforia Studio nis
TPEXMEpHBIX U300pKEHUH Ui pa3pabotku AR-Experience mis 3agau [11B c
ucronb3oBanus B [IpunoxkeHnsax HCIIOJIB30BAHUEM METOJIOB PACIIO3HABAHMS HA OCHOBE
s 3aay [11B; o0pa3a oKpysKaroliero npocrpancTsa u 3D-monenei

peanbHOTO OOBEKTA.

2.C nMoMOIIbI0 KaKHX MOACUCTEM MOTYT OBITh CO3/1aHBI
AHUMHPOBAHHBIE MOCIEA0BATEIIBHOCTH JUISl CO3IAHMS
[Ipunosxennii JIP U1t IpOMBILIIIEHHBIX LieIen
(MHCTPYKIIMH, MOIIArOBbIE PErJIaMEHTHI U T.J1.).




3.Ilepeuncnute GopMaTthl, B KOTOPHIX MOTYT
nepeaasathes 3D-monenu u3 CAIIP nnst ucnonb3zoBaHus
B Ka4yecTBe 2JICMEHTOB KoHTeHTa B AR-EXperience,
pa3pabarbsiBaeMbIX ¢ momoIisio Vuforia Studio

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue

BBITIOJTHEHO B MOJIHOM 00'beMe WJIH BBITIOJHEHO MPEUMYIIECTBEHHO BEPHO, BCE TPU criocoda
TapreTUPOBAHUS PeaTN30BaHbI B OIYOJIIMKOBAHHEIX B oOnake [Ipoekrax AR, aHuMupoBaHHbBIE
MOCIIEA0BATEIHLHOCTH MOLIArOBBIX HHCTPYKIUH CBSI3aHbI C MHOTOYPOBHEBBIM MEHIO, KOHTEHT
MO3UIIMOHUPOBAH ONTHMAILHBIM 00pa30M, pE3yJIbTaT MPOAECMOHCTPUPOBAH MPETIOABATEIIO B
noytHoM o0beme uepe3 Vuforia View nHa MY. Ha Bce BOpoChI 1OTy4eHbI PABUIIBHBIC OTBETHI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
[Tpunoxxenue JIP paboTocrnoco0HO, nepapXuueckoe MEHIO pa3MeleHO ONTHMAalbHBIM 00pazoM,
KOHTEHT IMO3UIIMOHUPOBAH, OTBETHI HA OOJIBIIYIO YaCTh BOIIPOCOB MOJIYYCHBI, IEMOHCTPAIIHS HA
MY ¢ nomompo Web-ipocMOTpOBIIIMKA IIPOBEICHA.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3a/IaHUE MPEUMYIIECTBCHHO BBITIOJIHEHO - B TECTOBOM PEXXHMME CIICHBI B Pa3paOO0TaHHbIX
Bepcusix AR-Experience paboTocrocoOHbI, 0THAKO MPOCMOTpPeTh padboTaromue [Ipmnoxenus /IP
gepe3 ceTh Ha MY He yJalioch B IOJTHOM 00beMe M HET IOHMMAHUSI BO3MOXKHBIX TIPUYHMH HEYIauH.

KM-4. 3amura 1adoparopHoii padorsl Ne4 «Vuforia Studio — pazpaborka
IIpuaoxenus /AP peanusyromero cBsa3b ¢ ceppepamu ES u ITUB (ThingWorx) nas
HHTerpanuu HHpopMannoHHoi u AR- Mozeseli yMHOro ycTpoHcTBay»

®opmbl peaausanun: [Iposepka 3aganus

THN KOHTPOJILHOTO MEPONIPUSTHS S

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeeHHs KOHTPOJbHOI0 MeponpuATHA: J[oOMalIHAS MOATOTOBKA U BBIIOJHEHHUE
nabopaTopHoO# paboThl. JleMoncTparus npenoaasarento B Web-mipocmorposiuke Vuforia View Ha
MY paGortatomero AR-Experience, ony6nukoBanHoro B obnake cepBepa [P ThingWorx
Experience Service, MO3BOJIAIONIETO B PEKUME PEATBHOTO BPEMEHU OTCICKHBATH MEHSIOIIHUECS
3HaYeHUs CEHCOPOB M JATUYUKOB HCCIEIyeMOro ycTpoHcTBa (YMHOW BemiM), LU(pPOBOMH IBOWHHUK
koToporo pa3mMenieH Ha cepsepe [IMB (ThingWorx); u oTBeThI Ha BOIIPOCH B YCTHOM (opMe.

Kpartkoe coagep:xkanue 3a1aHuA:
B xoze BeimonHeHus 1a60paTopHOi paboThl HEOOXOIMMO MOAU(PHUIIMPOBAThH paHee
pa3pabotanubiii AR-IIpoekT, ucnomns3yromuii cnocod Taprerupoanus ThingMark.
CpenctBamu Vuforia Studio TpebGyetcst B AR-Experience o6ecriednTs CBs3b C cCEpBEPOM
[oT/IIoT (ITNUB); na ceppepe loT/IloT HE0OX01MMO BBEIOpATh 3HAYEHHS] COOTBETCTBYIOIINX
CBOWCTB peasibHOro 00beKTa (B HameMm ciaydae — 31o 3D-Ilpuntep MakerBot Replicator 2) u
nepeaTh 3TH TaHHBIE B 3apaHee NoAroToBieHHbIe B AR-IIpoekTe BUIKETHI 11 X
otoOpaxkenus. Pazpaborannoe I[Ipminosxenue /[P 1omkHbI ObITH OMyOJIMKOBaHO HAa 0071aYHOM
cepepe ThingWorx Experience Service.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: - [10JIb30BAThHCS 1.IlosicauTe, kKakuM 0Opa3om umrnoptupyercs B [Ipoekt
BCTPOECHHBIMU cpeacTBaMu pa3pabotku AR-Experience aHumMupoBaHHas
COBPEMEHHBIX CAIIP ISt MOCTIeI0BATEIbHOCTb, CO3/IaHHAas B puioxkeHnu Creo
paspabotku ITpunoxennii JIP mist [lustrate.

3anayq [11B; 2.IIpogemMoHCTpHpYHTE, KaKk ocymiecTBisercs B Vuforia

Studio cBs3b ¢ cepBepom MHTEpHETA Bemiel 11sl BRIBOIA
B CIIELIMAJIBHO MOATOTOBJIEHHBIE BUIKETHI CLICHBI Ar-
Experience 3HaueHuii 1aTYMKOB IU(PPOBOTO ABOMHUKA
LIEJIEBOr0 YCTPOWCTBA.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO, PE3yJIbTaT
IPOAEMOHCTPHUPOBAH MPENOaBaTeNo B MoJiHOM o0beme uepe3 Vuforia View na MY. Ha Bce

BOIIPOCHI INOJTYUCHBI ITPABUJIBHBIC OTBCTHI

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
[Tpunoxenue [P paboTocnocoOHO, KOHTEHT MO3UIIMOHUPOBAH, CBs3b ¢ cepBepom [THB
peann3oBaHa, OTBETHI Ha OOJIBIIIYIO YaCTh BOIIPOCOB MOJIYYEHBI, IEMOHCTpaus Ha MY ¢ moMoIibio

Web-nipocMoTpoBIIIHKa TPOBEICHA.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax. 50

Onucanue xapakmepucmuxu evinonnenus 3uanus: OeHKa "y10BIETBOPUTEIILHO" BBICTABIIAETCS
€CIIM 33/1aHU€E NPEUMYILECTBEHHO BBIIIOJIHEHO - B TECTOBOM PEXXHMME CLIEHBI B pa3pabOoTaHHbIX
Bepcusix AR-Experience paboTocnocoOHbl, 0JHaKO MPOcMOTpeTh padoTatomue [Ipunoxenus 1P
yepe3 ceTb Ha MY He yJanoch B OJHOM 00beMe U HeT MOHUMaHHs BO3MOKHBIX IPUYMH HEYauH.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.Pazpabotka B [Ipunoxennu [P aHIMHPOBAHHBIX CIICH C TIOMOIIBIO  CIIEIIUATBHBIX
nponykToB (Creo Illustrate), uarerpamus B [Ipunoxxenue [P, myOaukanus ¥ KCTIOIb30BaHUE.
2. Ilpaktuyeckoe 3ananue. B nmpoexre AP ( Vuforia Studio) mpogemoncTpupyiite
BO3MOXXHOCTH pa3pabotku B [Ipunoxxenun /[P aHUMUPOBAHHBIX CILIEH C IOMOIIBIO
CHeMaIbHbIX, BCTPOEGHHBIX B akTyanbHblil coctaB CAIIP, mpoaykros (Creo Illustrate):
MHTETpalys aHUMUPOBAHHBIX MocliefoBarenbHocTel B [Ipunoxxenue JIP, mybGnukamnus u
UCTIOJIb30BaHUE.

IIpoueaypa nposenenus

DK3aMeH TPOBOJIUTCS B YCTHOW (opme mo Owmieram. bmirer BkIo4aeT B ce0s TEOPETUUYCCKUI
BONPOC U MHAMBHIYyalbHOE MpakTuueckoe 3amganue (MII3). [13 BoimomHseTCS ¢ UCHOIb30BaHUEM
npoekra 1o cosganuto IIpunoxenus JIP, co3gaHHOro B Te4YeHUE CeMecTpa B paMKax
nabopaTopHOro MpakTUKyma c wucnoib3oBanueMm Ilmardpopmer ThingWorx (Vuforia) Studio,
MHCTAJUIMPOBAaHHOW Ha JIOKalIbHOM paboueM wecte oOyuaromierocs. IIpocmorp pesynbrara
BoinonHenuss UII3 ocymectBisiercs Ha MoOmiIbHOM ycTpoiictBe (MY) ¢ mpenycTaHOBICHHBIM
WEB-npocMmoTpoBIIIKOM.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: N/I-1nk-2 Mcnonbs3yer MeTobl ynpaBieHuss HTHPOPMALMOHHBIMU
pecypcamu U co3JaHusl HHPOPMAIIMOHHBIX CUCTEM

Bomnpocel, 3axanus
1.I'padmueckue nonp3zoBarensckue natepdeiicsl (GUI) B moacucremMax aBroMmaTu3aum
THIIOBBIX 3a7a4 )ku3HeHHoro nukia usaenus (KL — PLM). Texnomorus JlonosHeHHON
peanbHOCTH (/IP).
2./lononHenHas peanbHOCTh. OCHOBHBIE onpeaeneHus. 3Hauenue AP s
AaBTOMATU3UPOBAHHOTO NMPOMBIIIJIEHHOTO MPEANPHUSITHS.
3.ITonsTue unTepHeTa Bemed. CTek TEXHOIOTUI MHTEpHETa Bellel, 001acTH pa3paboTKu A
TEXHOJIOTMYECKHUX JOMEHOB CTE€Ka, 0COOEHHOCTH pa3pabOTOK /Jisl HHTEpHETa Bele 1 JUIs
IPOMBIIIJICHHOTO MHTEPHETA Bellel, pelieHne BOpocoB 00 MHTErPaly ¢ APYTUMHU
MH(OPMaLlMOHHBIMU CHCTEMaMHU KOPIIOPATUBHOIO YPOBHSL.
4.IInardopma IIpoMblnieHHOro HHTEpHETa Bemield. TUoBoit cocTaB, OCHOBHBIE pelllacMble
3agaun. V3BecTHbIE MPOMBIIIEHHBIE TPUMEPHI pealln3alii.
5.Ilnardopma [IpombinienHoro uarepuera seuieit (II1MB). «YMmuas Beusy, «Lludposoit
JIBOMHUK.
6.ITnardopma IIpomsinennoro uarepHera Bemieit (IIOT). [Tnardhopma ot kommanuu PTC
ThingWorx. bazoBsle kKoHIIeTIIINH, OpHEeHTAIHs Ha Mojieb. CocTas.
7 Ilnatrpopma [IMB - IIOT ThingWorx. Tunuzanus 3agaun pazpadorku [punoxenuit AP s
ATANoB MPOEKTUPOBAHMSI, TPOU3BOJICTBA, CEPBUCHOTO COMPOBOXKIEHUS /ISl IPOMBILUIEHHOTO
npumenenus. ThingWorx (Vuforia) Studio.
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8.Ilnmardpopma IIOT ThingWorx. «{udposoii noitnuk» u «{ndppoBoit coBETUHKY.
Ocob6ennoctu peanuzanuu mwiatGopmsel pazpadotku [punoxenuit JIP ThingWorx (Vuforia)
Studio

9.Inardopma IIOT ThingWorx. Ocobennoctr peamsaiuu cpenbl pazpadotku ThingWorx
(Vuforia) Studio: MuTtepdeiic pexakTopa, cBsi3b ¢ cepBepoM [Ipunoxennii [P (ThingWorx
Experience Service), dopmupoBanue kontenTa [Ipmioxenus 1P

10.ITnardopma [IOT ThingWorx. Ocobennoctu peanuzanuu cpenst paspadotku ThingWorx
(Vuforia) Studio: peanusanus pacrosnaBanus/orcnexuBanus, [Tyomukarus [punoskenus JIP
Ha cepBepe, UCIOIH30BAHKE C TOMOIIBI0O MOOMIIBHOTO YCTPONCTBA, CBA3b C CEPBEPOM
MHTEpHETa Beulen

Marepuanbl A1 NPOBEPKH OCTATOYHBIX 3HAHUH

1.YTo Takoe MpOMBIIIIEHHBIA HHTEPHET BEIICH.
OTtBeThI:

Pa3BepHyTbI OTBET, AEMOHCTPUPYIOLIUI 00ydaronMMcsl HOHUMaHKUE IPOOIEMbI U MECTO

JVCIUATUTMHBI B UHPOPMALIMOHHBIX TEXHOIOTHUSX
Bepusliit otBer: HTepHeT Bemeil/[IpoMblIeHHbII HHTEPHET BeLIel - 3T0 KOHLENLUs 1
Ha0Op COIMYTCTBYIONIMX TEXHOJOTHH /IS COBEPIICHCTBOBAHHS Pa3padOTKU
HKCIUTYaTAllMOHHBIX XapaKTEPUCTHK U3/AEIUNA U CUCTEM ITyTE€M NMPUCOEAUHEHUS STUX
U3JICNIUI M CUCTEM K Pa3IIMYHBIM CETAM JJIsi OOMEeHa HHPOpManueil 00: yrpaBIIstonx
BO3JCHUCTBUAX (KOMaH/AX); COCTOSIHUU U3AEIUI U CUCTEM; COCTOSIHUM OKpY’KaroIlen
Cpelbl U Ap.; JAJIsl OpraHU3alMK [TOCIIEPOJAXKHOIO CEPBUCA ITyTEM CO3AAHUS
aBTOMAaTU3MPOBAHHBIX CUCTEM YIPABJICHUS U3ACIHIMU U cucTeMaMu. B onpenenenun
"IpOMBIIIICHHBIN HHTEpHET Benlel" mox "Benrpio" moanmaetcst Smart [Connected] Things
- "yMHas ojikJItoYeHHas Belp". B koHuenuun MuTepHeTa Bemiel 3To noapasyMeBaeT
00bETMHEHNE Ha OCHOBE KaKUX-JIN0O CETEBBIX CTPYKTYP (KaK MpaBUIIO — OECIIPOBOIHBIX,
rHOKUX K peopranu3anuy HHGHOPMaMOHHOTO Tpaduka, MOOUIIBHBIX ) aJIpeCyeMbIX,
IPOTPaMMHUPYEMBIX, AaBTOMAaTHYECKH 00pabaThIBAIOIINX HH(POPMALIMOHHBIE TOTOKH
KOMIOHEHT. TakuMy KOMIIOHEHTaMH MOTYT ObITh MHOTOYUCIICHHBIE AaBTOMATHYECKHE
1M (pPOBBIE CEHCOPHI, ABTOMAaTUYECKHE YCTPOICTBA, aHATU3AaTOPhI HU(POBBIX TaHHBIX,
KOMMYTaTOpbl HH(OPMAIIMOHHBIX TOTOKOB, 00BEIMHAEMbIE HA OCHOBE TOCTOSIHHO
COBEpIICHCTBYEMBIX CTpAaTErnii B3aUMOJIEHCTBUS B €IMHOE, aBTOMaTHUECKU Pellarolee
3apaHee MOCTaBJICHHbIE 3a/1a4H, «coob1iecTBoy», IHTepHeT Beweit - 10T,

2.Yro Taxoe mnargopma Murepuera Beweit/I[Ipompinensoro nurepuera (MB/I1MB) Bemeii?

[Tnarpopma ThingWorx ot kommanuu PTC
OTBeThI:

Pa3BepHyTBII OTBET, AEMOHCTPUPYIOLINI 00yUaroMMCsl HOHUMaHKUEe TPOOIeMBbl
Bepusriit otet: [Tnargpopma NUB/IINB - 5310 HabOp MHCTPYMEHTATBHBIX CPEACTB
BO3MOKHOCTEH U1 pa3paboTku [IpuoskeHuii MHTEpHETa Bellleil, KOTOpbIE MO3BOJISIOT
CO3/1aBaTh WX U pa3BOpayMBaTh MaKCUMaJIbHO OBICTPO. BricTpoTa pa3paboTku
MaciTabupyembIX U 6€30MacHbBIX PELICHUH TOCTUTAETCS 3a CYET IPOCTOTHI UX CO3JIAHMS.
Pazpabotunky, ncnonsiyromemy miarpopmy UB/TINB, e 06s13aTensHO BiIaaeTh
YHUKaJbHBIMH S3BIKaMU JIJIS1 CO3JaHUs IPUIIOKEHUH. BoabIIMHCTBO 33124 TOIHKHO
pemarbes 3a CYET ONePUPOBAHUS YKE 3a10’KeHHBIM (pyHKIHoHanoM. ThingWorx — 3T0
nepBasi, HanboJee MoHast U3 CYIIECTBYIOIIMX Ha PhIHKE MIaTdopMa, npeIHa3HaueHHast
JUIs COOPKH U 3aIlycKa MPUIIOKEHUH COBPEMEHHOI'O CETEBOI0 MUpPa — O0JIauHbIX peleHui
WB/TINB (IoT/IIoT).

3.Maiite onpezeneHue UPpPOBOTo IBONHUKA
OtBeThI:

Pa3BepHyTbI OTBET, IEMOHCTPUPYIOLINI 00yUYaIOIUMCS TOHUMaHuE MPOOIEMBI.

[TpuBeeHHBIN HI)KE PEKOMEHTyeMBbIii BapUaHT OTBETa OIpeJeNIIeT HallpaBlieHUe

paccyxaeHuil mpu GopMyIHpOBKE OTBETA.
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Bepnwsiii otBet: MuTepHet Bemieit (Internet of Things, [0T) — 3To kKoHIETIIHS,
MIpeIoJIararomias UCIoJIb30BaHUE OTPOMHOTO KOJIMYECTBA YCTPOMCTB (Bewieil),
B3alMO/JICHCTBYIOLIMX HE TOJIBKO C YEJIOBEKOM, HO U APYT C IPYrOM, a TAKXKE C APYTUMU
nH(OpMaLMOHHBIMU cucTeMaMu. HpiHen s anoxa — 310 3noxa loT — yBenuuenue
KOJIMYECTBA YCTPONCTB, B3aUMOAECUCTBYIOUINX HE TOJIBKO C [10JI30BATEISIMH, HO U JIPYT €
JIPYroM U IpyruMu HHPOPMAIIMOHHBIMU cucTeMamu. IHTepHEeT Belleil — 3To coluaabHas
CETb JUIsl YCTPOMCTB, JIF0Jel U cucteM. J[i1s kax10ro ydyacTHUKaA (yCTpOMCTBA, CUCTEMBI,
YesloBeKa = Bellb) (pU3nueckoro Mupa co3qaércsi COOTBETCTBYIOUINI IUPPOBOM TBOMHUK
(I — nanee — nadopmMarmonHasi MO/I€Ib YMHOH BEIM) B MUPE BUPTYaIbHOM, KOTOPBII
o0yaaeT cBOWCTBaMHU, BO3MOKHOCTSIMH U MTOBEICHUEM BEIIH U3 PEalbHOTO MUDA.
Onpenenenue LIJ] 1omkHO OBITH HEUTPATHHBIM IO OTHOIICHHIO K JIFO0O0H €ro KOHKPETHOU
peaM3anuu 1 A0JHKHO MOKpeIBaTh Bee hopmbl LJ[. Hike mpencraBieHs! aBa
MIOTEHLMAJIbHO CTAHJIAPTHBIX OIPENIEIEHUSI, KOTOPhIE OCHOBAHBI HA JBYX YIIOMSIHYTBIX
BhIle o0nmx xapakrepuctukax L/[. Onpenenenue or CIMdata: [ludpoBoii 1BOWHUK —
3TO BUPTYAIbHOE MPEJICTaBICHNE HEKOTOPOH (PU3MUECKON CYITHOCTH MM Habopa TaKux
cyurHoctel (Gpu3ndeckoro IBOMHIKA), KOTOPOE OCHOBAHO HA UCIIOJIb30BAHUU
JIBYCTOPOHHETO WH(OPMAIIHOHHOTO OOMEHA C aCCOLMUPOBAHHBIM (PH3HUECKUM
nBoiHukoM. Onpenenenue ot Pabouelt TpyImibl o0 CUCTEMHOMY MOZEIUPOBAHUIO:
[udpoBoii ABOMHUK — 3TO IUPPOBOI 3aMEHUTEIb (CYyppOTaT), SBIISIOIIUNACS OMMMUCAHUEM
(bu3MUeCcKOoil CYIIHOCTH, TAKOK KaK MPOYKTHI, IPOIECCHI, CHCTEMBI, JTIOAN U YCTPOMCTBA,
KOTOPBIF MOXKET OBITh UCTIOJB30BaH C pa3HbIMU HeasaMu. [{udpoBoii TBOMHHUK HCIIONB3yeT
JaHHbIE 1 HHPOPMAIIHIO OT 00BEKTa pealbHOro MUpa U obecriednBaeT 0OpaTHYIO CBSI3b C
3TUM PEATBHBIM 00BEKTOM

OBJIAKO NPOAYKTA

TPUAOKEHNR «YMHOrO» NPOAYKTA
Buinonnmemsie Ha yAANENNSIX CEPBEDIX NPHAOKEHHS OBECTEMBII0T
MOHMTOPWAT W XONTPONS TEXHMKH, ONTUMI3ALIND W ABTOHOMMEIE DYHKLLWA

06paborunk npasun / CpeacTsa ananuTnkm
TpaBuna, BH3HEC-NONK, HATHS BANBUINK ABHHBIX, KITOPE BXORST
w5 MOPHTIY PIGOTS IPORYXTI M NORCKAINEIST WieH HOSNX TPORYETOS.

Npuknagnan nnatpopma
nenTum- Paspabora " W CPeRa ux
Kauns CO3AABATH «yMHLIEn NPWIOXENHA AR GHINECD BNArORIPR ACCTYYY
W 3aupra ¥ 3HHbIM, BHIYATHIALNK W MHCTPYMEHTAM runtime.
Cpencrea

Wurerpaunn
c Guanec-
cucTemMamu

MwcTpymenTy,

ayrentu- 5a3a pannsix npoykTa KoTOpbE.
kAL CHeTema ynpasnewus 6ajamu BOMbWHX A3HHEIX NOIBONRET ArPErupoBaTL WHTOrpMpYIOT
nonksoRsTRns MNGOPMALIIO O NPORYXTE M B PEXHME PEANLHOTD DPEMENH YIPABNATE MMM, ,(
W aocTyna (norona, «yMHoron
K cHcTeme, Tpancnopy, oBopyacsanMA
KONHEXTHD: Meprio, HiiMy Guamec-
o n ypomun KOHHEKTMBHOCTb iy “ERP.CRM
wasuratopl, uPLM,
B3aumopeiicTeme B cetn oF KoTOpOR
» MPaToxONYI O6MEH MHBOPMALMER MEXATY NPORYKTOM W €10 0BNIKOM. TN
o 70
NPOAYKT
NO npoayxra
Berpoensme i NoAb-
D e s Tt e e S ol Sl
— <
«Xene3o» npoayxra
B RaTVH, W NopT AnA 3
o .
Yrto Takoe cTek TexHONOoruil [IpoMbIIIeHHOr0 HHTepHEeTa Belei?

OTBETHI:

Pa3BepHyTHII OTBET, AEMOHCTPUPYIOLIHUI 0OydaroMces noHnuManue npooiemsl. [Ipu oTBere

BO3MO>KHO TI0JIb30BaThCS PUBEIEHHBIM PUCYHKOM.
Bepusriit otet: [Ipumep nexomno3unuu Habopa GyHKIIMOHAIBHBIX 3JIEMEHTOB, C
MTOMOIIBIO0 KOTOPBIX MOTYT ObITh pemiensl 3agaun UB/ITVB (lot/Ilot). OToT Habop nomkeH
MOKPBIBAThCS MHCTPYMEHTANbHBIMU cpeacTBaMu miatdopmsl I[I]oT ans pazpaboTtku
o0raka pemeHuif. COOTBETCTBYIOUINE HHCTPYMEHTAIbHbBIE PEIIEHHs] 00pazyroT
[Tnarpopmy UB/ITUB - 3T0 Habop Bo3MOXKHOCTEN A5 pazpadotku [Ipunoxennit
VMHTEpHETa BelIe.

5.00bsACcHHUTE, KAaKOB JIOJHKEH ObITh TUMOBOM coctaB miuaTdopmsl [IUB mis pa3paboTku

[Tpunoxennii [IoT.
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Cpeactso paypaBorn
umTepchedicos (API)

CpeacTaa colaanma
moasAK

MHT@ANCKTYGARHMI NOHCK
(search)

CPeACTEG MOACAMDOBaHHA o e e R adada

AcHHbIX (CYBA)

Naarpopma Shapes, Properfies eic.) Services, Event eic.)

I Cpeacrsa

" Cpeacrsa ynpasers
(SDK) umcpposanya (TLS, WSS) AocTynom

[ TRl o v e e DS MR NETL SR 9% ]

OTtBeTsI:

Pa3BepHyTHIi OTBET, IEMOHCTPUPYIOIIUI 00y4daronMcs noHnManue npooaemsl. [Ipu oTBere

BO3MOYKHO T10JIb30BaThCsl IPUBEAECHHBIM PUCYHKOM.
Bepnwsiii otet: [Ipunoxenus [IMB co3natorcs ¢ TOMOMIBIO TUIATHOPMEI, B KOTOPOIt
MPEAYCMOTPEHBI COOCTBEHHO cpecTBa pa3padotku (SDK), u cpencrBa obecnieueHus
[Tpunoxennii gpyxecrBeHHbIM HHTEpPeiicom (API); IlnaTdopma qomKHA IPETOCTABIATH
CpeICTBa JIJIsl ONKMCAHUS MOJIEIM YMHOMU BEIIH, CPEACTBA MOICTUPOBAHUS OM3HEC-IOTUKH,
a TaKKe MOJICUCTEMBI COXpaHEHMsI OOJIBIIMX 00BEMOB JIAHHBIX U YIIPABIICHUS UMU,
MHTEJUIEKTYaIbHOTO MOMCKa HEOOXOJUMON aHAIUTUKH U JAaHHBIX, CPEJICTBA OOECTIeUeHUs
mmdpoBanus 1 6€30MaCHOCTH MEepeIauu JaHHBIX, CPEACTBA OPTaHU3AIUH JJOCTYIIA
M0JIb30BAaTeNeH ¢ pa3HbIM YPOBHEM IIPaB, a TAK)KE CPE/ICTBA OECKOH(DIUKTHOTO
MIOJIKJIFOUEHUS U IPUMEHEHHS] CTOPOHHUX HHCTPYMEHTOB paciiupenus. [lockonbky
JATYUKH U yCTPOKCTBA (OCHAIICHHE YMHBIX MOAKITIOYEHHBIX BElIei) TeHEPUPYIOT
pasHooOpa3Hble naHHble, [Inardopma 10mKHA UMETH CPEICTBA MOIACPIKKH ITHPOKOTO
CHEKTpP UHTEP(ECOB U MPOTOKOJIOB CBSI3U JJISl MHTEPIPETALMU U UCIIOIb30BAHUS B
obmaynpix pemennsx [IMB pa3HooOpa3HbIX JaHHBIX YMHBIX Bemierd. CpeacTa pa3paboTKu
[Tpunoxenunii [INB QyHKINOHUPYIOT C yU€TOM CETEBOTO B3aUMOJCHUCTBUS U MIEpeaun
nanHbIx (naTepHET, WIF1, COTOBas CBS3b, CIyTHUKOBAS CBS3b U T.]1.)

6.ITnardopma IIpomsinennoro untepHera Beuieit (110T). [Tnatdopma ot komnanuu PTC

ThingWorx.CocraB, Ha3HauYe€HHE KaXKI0T0 0JI0Ka.

OTBeThI:
Pa3BepHyTHIit OTBET, IEMOHCTPUPYIOIIUI 00ydaroMcs oHUMaHue mpoodaemsl. [Ipu oTBere
BO3MO>KHO T0JIb30BaThCS IPUBEIEHHBIM PUCYHKOM.
Bepusiit otBet: ThingWorx — 3T0 noJHOLEHHAs MHTEIUIEKTyaIbHas cpea JUis
pa3paboTKy MPUIIOKEHUH, KOTOPYIO MOKHO HUCIIOJIb30BaTh B KAUECTBE CPE/IbI
BbInosnHeHus. ThingWorx — 31o rargopma, opueHTHpOBaHHas Ha «Bemiby. [lnardopma
ThingWorx umeer MOyJIbHYIO CTPYKTYpPY, B IEHTPE KOTOPOil HaxouTcst 0a30Boe
(GYHKIMOHATIBHOE SI/IPO, K KOTOPOMY 10 MEpe MOSIBIICHUS TOTPEOHOCTH MPEANIPUATHS B
TOM WJIM MTHOM (DYHKIIMOHAJILHOM IMOJAMHOXeCTBE LU(poBoii TpaHCchHOpMaLIUU MOTYT OBITH
no6asneHsl cooTBeTcTBYoNMe Moaynu. [Inardpopma ThingWorx cocrout us: sapa -
ThingWorx Foundation; monyns peanuzaunu GyHKINN UCKYCCTBEHHOTO MHTEIUIEKTa
ThingWorx Analytics; Moysst afanTUBHON KOMMYHUKAIIUH C aBTOMAaTHYECKUM
npou3BoJicTBeHHBIM 000pynoBanrneM ThingWorx Industrial Connectivity; Mmoxysneit
aHaJIM3a MPOU3BOAUTEIBHOCTH yCTaHOBIEHHOTo 00opynoBanus ThingWorx
Manufacturing Apps u Accelerators (BHeIIHHE TOTOBbIE HAOOPHI /1711 MPOTPaMMHUPOBAHUS
Ha KOHKPETHOM IpeanpusaTin); s pa3paboTKu MPUIOKEHUN JOMOIHEHHON pealbHOCTH
— AR-Experiences; ciyxamux 11 GpopMUpoBaHus 0a3bl 3HAHUN IPEIIPUSITHS, B
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crpykrype ThingWorx npenycmorper moaysb ThingWorx Vuforia Studio — Vuforia
Augmented Reality. B ThingWorx ucnonb3yercs HacTpanBaeMasi KOMMYHHUKAITMOHHAS
cpena, MpeHa3HauYeHHAas! IS OIKIIFOUSHUS TaTIYNKOB, U3ICTHI U 000pyI0BaHHMS,
ompenensieMbIX B TepMUHax «Smart Thingy.

2. Komnerenuust/Muaukarop: M/1-4nk-2 Ucnionb3yer Metoast paspadotku 110 ans cozpanus
TPEXMEPHBIX N300pakeHU

Bomnpocel, 3axaHus
1.AnTepuer Bemieit u [Ipomeinuiennsiil uatepuer Bemeil. Muayctpus 4.0. [lepcnekTuBbl
pa3BUTHS U BHEIPEHHUS B IPOMBINUICHHBIX cepax. Llndpooii nBoitHnk
2.Ilonstue AP. OcuoBuble onpeaenenus. [Inatdopmer AP. DBonronys TUHEHKH CPEICTB
pa3pabotku [Ipunoxxenuit JIP ais mpoMbIIIEHHOTO IpUMeHeHus oT kommanuu PTC.
[Tnardopma Vuforia.
3.IIpomsbinuiennas mwiarpopma JIP. [Tnarpopma ot komnanuu PTC — Vuforia Studio.
[Tpunuummne! opranusanuu, coctas. [IpenmyiiectBa o cpaBHeHuto ¢ Vuforia Engine ans
MIPOMBINIJICHHOTO TPUMEHCHUS
4 ITnardopma IHOT ThingWorx. Sapo cucremsr — ThingWorx Foundation, dbopmanusanus
MOHSITHSI YMHAsl BEIllb, MOJICTh «yMHOUW BEIIH.
5.ITnardopma HHOT ThingWorx. ThingWorx Foundation. ba3oBbiii GhyHKIIHOHAT 115
paspabotku [Ipunoxxenui.
6.ITlnarpopma IHOT ThingWorx. ThingWorx Analytics.BosmoxxHoCTH I pa3paboTKu
AQHAJTUTHKH YMHOTO IPOU3BOICTBA.
7 ITmatdopma IHOT ThingWorx. ThingWorx Foundation, mpo6iema moakaIro4eHus 1
obmena nHpopmarueii pazHoodpasHbeix yMHBIX Bereir. ThingWorx Industrial Connectivity.
8.ITnarpopma IHOT ThingWorx. OcobennocTu peanu3aiuu cpebl paspadborku ThingWorx
(Vuforia) Studio: dopmuposanue kouteHta [Ipunoxenus P - aHUMHPOBaHHBIX
MOCIeA0BATENbHOCTEN 7151 COOPOYHON MOJIEH U3/IEHS B COOTBETCTBUH CO CLIEHAPHEM.
Ucnons3zoBanue BctpoeHHbIX moacuctem CAIIP.
9. Ilpaktnueckoe 3ananue. B mpoekre /1P ( Vuforia Studio) mpoaemoHcTpupyiiTe mpUMEHEHNE
Pa3IMYHBIX CIIOCOOOB OpPraHU3allK PACIO3HABAHUS (TAPTETHPOBAHHMS) — TUIOCKOE
n300pakeHue, B OKpYKEHHUH, 10 TPEXMEPHOM MoJ1e/In 00BEKTa B T0JI€ 3pEHMS, OTIPEIEISIONINX
XapakTep NpOMbIIUIEHHOTO npuMmeHenus [Ipunoxenus [{P
10.IIpakTrueckoe 3aganue. B npoekre JIP ( Vuforia Studio) nponemMoHcTpupyiite A0CTYIHBIN
uHcTpymeHTapuit [lnargopmer AP mis popmupoBaHus 1ByMEpPHOTO M TPEXMEPHOTO KOHTEHTA
pa3pabateiBaemoro [Ipunoxenus.
11.ITpaktuueckoe 3ananue. B mpoekre [IP ( Vuforia Studio) mpoaemoncTpupyiite
BO3MOXXHOCTH pa3zpabotku B [Ipunoxkenun /[P aHUMUPOBAaHHBIX CIIEH C IOMOIIBIO
CIelMaIbHBIX, BCTPOCHHBIX B akTyaibHbIN coctaB CAIIP, mpoaykros (Creo Illustrate):
MHTETpaIs aHUMUPOBAHHBIX MocneoBarenabHocTell B [Ipunoxxenue JIP, myGnukamus u
UCTIOTb30BaHUE.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.Yro takoe ThingModel B sinpe ITnatdpopmer ThingWorx ot komnanuu PTC.
OTBerTsl:

Pa3BepHyTHII OTBET, IEMOHCTPUPYIOMINNA 00YUYAIOMIUMCS TOHUMAHKE MPOOJIEMBI, POJTH U

MecTa OHATHS "Mojiens yMHOU Bemun" it paspabotku [Ipunoskenuii [TMB ¢ ncnonbs3oBanuem

coBpeMenHoit [Tnatdopmer [TNB.
Bepusriit otBet: ThingModel sBnsieTcs BaxuenmmM o0bexToM 1i1s mardopmer UB/TTUB:
OTMCHIBAET XapaKTEPUCTUKHU, TOBEIEHUE U BOBMOKHOCTH 00bEKTa PU3UYECKOT0 MUPA;
MOJKET YNPaBIATh 00BEKTOM (PU3MUECKOT0 MUPA; TIO CYTH — 3TO LHU(POBOIT TBOWHUK.
ThingModel - ato ntndposBoe mpeacraBiacHre peaabHONH PU3HUECKON «BEIITHY -
HACTOSILEro [U(PPOBOro JABOIHUKA YCTPOUCTBA UIIH MPOLECCA, COCTOSIIETO U3 JAHHBIX B
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peaJbHOM BPEMEHH O CBOMCTBAX, yCIyrax, MOAMUCKAX U COOBITHSX, MMEIOLINX OTHOIICHUE
K 3TOM Bemu. Ero Mo>kHO MOCTPOUTH U3 HEOTPAHUYECHHOIO KOJIMYECTBA HICTOYHUKOB
JAHHBIX - CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX, BDEMEHHBIX PS0B, a TAKXKE
HaXOJAIIMXCS B IBM)KCHUU U B COCTOSIHUM ITOKOSl. OHO MCIIONB3yeT IPENONPEACIICHHbIC
11a0JI0HBI (B TOM uucIie U TpexMmepHoi moaenu u3 CAD- cuctem), KOTOpble MOKHO
pacnpocTpaHATh Ha NOX0XKHE 00BEKTHI. OHO MOKET FreHEpUPOBATh BHIPAXKEHUS B
cuntakcuce RESTful API (*), uTo mo3BoJIsSeT IETKO MHTETPUPOBATH €r0 BO BCE MOYIH
ThingWorx - ThingWorx Analytics, ThingWorx Utilities, ThingWorx Studio, ThingWorx
Industrial Connectivity - a Takxe B J1100bIe APYrHe CTOPOHHUE NPUIIOKEHHUS U
texnosnoruu. ThingModel mo3BossieT OBICTPO CO3/1aBaTh MUPOKUIN CIIEKTP QYHKIHHA U
¢ynkuuii IoT, BMecTo TOT0, YTOOBI HCIIOIB30BATh PYYHOE KOAUPOBAHUE UITH MBITATHCS
COCIUHUTH Pa3pO3HEHHBIE CTPYKTYPBI WIH 3JIEMEHTHI TEXHOJIOTUH; TIOLICPKUBACT
(GYyHKIHMIO IEpeTaCKUBaHUS IIPOCTOTO MOJIb30BaTENLCKOT0 HHTEepdeiica, KoTopas
yCTpaHseT HEOOXOIUMMOCTh B KOJMPOBAHUHU U YCKOPSIET CO3/IaHHE BEICOKOKAUYECTBEHHBIX
NPUIIOKEHUH, MH)OPMAIIMOHHBIX MTaHeNel, padouynx NpOoCTPaHCTB, © MOOMIIbHBIC
uHTepQeiich; M03BoJIAET pa3paboTYMKaM JETKO MHTErPUPOBATH MOLIHBIE BO3MOKHOCTH,
BKJIIOYAsl aHAIUTUKY U JIONIOJHEHHYIO PEAIbHOCTh, B CO3/1aBa€Mbl€ UMU PELLICHUS.

2.Ilosicaute 3Hauenue noHsATus “IIpomeinuiennsie [punoxenns JlonoJHEHHON pealbHOCTH
OTBeThI:

Pa3BepHyTBII OTBET, AEMOHCTPUPYIOLIUI 00ydaroLIMMCcs HOHUMaHUe IPOOIEeMbl, pa3Indus

Mexy 3arpyxaeMbiM [Ipunioxennem P u [Ipunoxennem ¢ TMHAMAYECKU MEHSIOIIUMCS

KOHTEHTOM.
Bepnsiii orset: IIpuitoxenue JIP ¢ n1MHAMUYECKU MEHSAIOIKUMCS KOHTEHTOM HAYMHAETCSA C
ycTpoiicTa (cMapTdoH, miaHmer, ouku J[P), rae ects kamepa u Heodxoaumoe [10. Eciu
HaIpaBUTh YCTPOUCTBO Ha 00bEKT, [1O pacrno3Haer ero ¢ moMoIubp0 TEXHOJIOTHH
KOMIIBIOTEPHOTO 3p€HUs, KOTOPast aHAIM3UPYET BUAECONIOTOKU. 3aTEM YCTPOHCTBO
3arpyskaet nHpopmanuo 06 00beKTe n3 001aka — MoJ00HO TOMY, Kak BeO-Opay3ep
3arpy’aeT CTpaHMLBI caiiTa. Pa3Hnna B ToM, 4To KOHTEHT /[P HakiagsiBaeTcs
HENOCPEACTBEHHO Ha 0OBEKT U 00peTaeT TPEXMEPHBIN BU, B OTIMYHME OT JBYMEPHBIX BEO-
CTpaHMIl Ha 3KkpaHe. Takum 00pa3oM, BUIMMas 110JIb30BaTENEM PEaIbHOCTh OTYACTH
¢dbusndeckas, oruactu nudposas. [Ipunoxxenue [P MoxxeT moka3pIBaTh JaHHBIE,
MIOCTYNAIOLINE OT U3ACIUN B pealbHOM BPEMEHH, U TIOMOT'aTh YIPABIATh UMH —
IIOCPEACTBOM CEHCOPHOTO 3KpaHa, rojIocoM Miu xkectaMu. Hanpumep, 4To0bI OTIIpaBUTH
KOMaHJly U3/IeJII0 Yepe3 00J1aKo, MOKHO KOCHYTbCS HYKHOU KHOIKH Ha IU(POBOM cii0e
[Ipunoxenns /P — wninm npocto ckas3aTts «cTom». B3anMoaencTBys ¢ IpOMBIIUIEHHBIM
po6oTom yepe3 ouku /[P, onepaTop BUIUT JaHHBIE O €ro paboTe U MOXKET yIPaBIATh UM.
[Ipu nBUKEHUM MOIB30BATENS pa3Mep U OPUEHTALINS JUCIIEs yCTPONUCTBA
Bocnpoussenenus Ilpunoxxenus [P aBTomaTnuecku Koppektupyrorces. HenyxxHas
nH(popMalus ucyes3aer, a HoBas nosipisercs. Paboune, ucnonHstonye pa3uble QyHKIUN
(HampuMep, orepaTop yCTpOCTBa U TEXHUK-PEMOHTHHUK), MOT'YT, TJIS1sl HA OJJUH OOBEKT,
BHJIETH pa3HbId KOHTEHT JIP, oTBedaromyto ux nmorpedHoctsM. TpexmepHas nudponas
MOJIeJIb, HAXOIAIIAsACs B 00s1ake, — HU(PPOBOM JBOWHUK 00BEKTA, — CIY)KUT MOCTOM
Mexay 00bexToM U [Ipunoxenuem J[P. Takas Mmoaens cozmaercs 1u00 MPU TOMOIITH
CAIIP (06bruHO mpH pa3paboTKe U3AeHs), THO0 myTeM oUu(ppPOBKU (HPU3NIECKUX
00BEKTOB. DTOT ABOWHUK cOOMpaeT NH(POPMAIIHIO O COCTOSTHUM MPOJIYKTa OT HETO CaMoro,
MH(OPMAIMOHHBIX CHCTEM U BHEIIHUX UCTOYHUKOB. C ero nmomorsio [10 JIP Touno
pa3Meniaer u MacITadupyeT Ha 0ObEKTe aKTyaJIbHbIE JaHHBIE.

3.IInardopma AP ans npombinnienHoro npuMeHenus ot komnannu PTC — Vuforia Studio.

CocraB, B3anMOJICHCTBHE KOMIIOHEHTOB.
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thingworx experience service

Scan ThingMark/ QR Code/ URL  BuiGpars saw AR experience

TlyGamunaums xonrenta

Y
T —
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- ¥ w1 1FArie H
ke /| \ vuforia- view
o ¢
studio \an
OTCAEXWBAHUE @ = NpocTpaxcTeeHHoe
MOAEAU ', Vg I ThingMark OTCA@XUBAHHE

OTtBeThI:

Pa3BepHyTbIi OTBET, AEMOHCTPUPYIOLIUI 0OydaronuMes noHnManue npoodiemsl. [Ipu orBere

BO3MOYKHO TOJIb30BATHCS MPUBEICHHBIM PUCYHKOM.
Bepnsiii orBeT: B manHoit cxeme thingworx experience service - O6adnas cpena
XpaHEeHHUs U IOCTYyIa K HaKOIJICHHOMY «ombITy» = AR Experience, T.e. mpunoxenuto /1P,
pa3paboTaHHOMY JAJIsl IPOMBIIIIEHHOTO IPUMEHEHUs ¢ Hcroyib3oBaHueM Cepaepa
NB/TTMB; C momomisio iardopmel Vuforia Studio opopmitsiercs u pa3padaTbiBaeTCst
IIPOCTPAHCTBEHHOTO PACHOJIOKEHHSI U TIOBEACHUS BUPTYyaibHOro 3D-00bekTa,
nostyueHHoOro u3 cpeabl CAD-cuctemsl WilM BCTPOEHHBIX CUCTEM pa3paboTKu
aHMMHPOBAHHBIX [1OCIIEI0BATEIbHOCTEN AJIs MOIENIe COOPOUHBIX Y3JI0B, €AMHULI,
CIIOKHBIX m3enuid; Vuforia View - YHUBepcalbHOE TIPUIIOKEHUE JIJIS1 MOOMITBHBIX
ycrpoiictB 10S u Android ans Bu3yanuzaiuu 10noJHeHHON peadbHocTu. IB/ITNB
(1oT/llot) — 3T0 COBOKYMHOCTH (PU3HUYCCKHX YCTPOMCTB C YCTAHOBICHHBIMU HAa HUX
JaTYMKaMH, UMEIOIUX BbIXOJl B MUPOBYIO CETh M HMEIOIIUX BO3MOXKHOCTh OOMEHHUBAThCS
MEXTy COOOM CyIeCcTBEHHOW HH(DOpMAaIHEl TOCPEACTBOM ITPOBOAHBIX HITH
OecripoBOIHBIX ceTeil. [Ipu 3TOM TaTUuMKK MOTYT OTHPaBIATH BCIO COOpaHHYIO
nH(pOPMAIIHIO HA CepBEp, IIe OHa 00PadATHIBACTCS C IOMOIIBIO TAKUX TEXHOJIOTUH KaK
MalllMHHOE 00y4YeHHe, UCKYCCTBEHHBIH MHTEIUIEKT U 1p. Ha cepBepe BrIpabaThIBaeTcs
HOBas HHGOPMAINHS B BUIC PEKOMEHIAIINIA U TIPOTHOCTHKY JUTSI YIyUYIIEHUS SKCILTyaTallun
U JKH3HeAeaTenbHOCTH (pu3ndeckux ycrpoiictB. AR Experience (AR-IIpunoxxenue),
CBSI3aHHOE C OJTHUM M3 (PU3MUECKUX YCTPOICTB U C CEPBEPOM, HA KOTOPOM XPAHUTCS YKe
obpaboTaHHas nHGOpPMaLKs C 3TOTO YCTPOICTBA, IPU HaBeIEHUH Ha
TapreT[/miocKOCTh/MOIENb | MPUBSI3KH KOHTEHTa OyAeT 0ToOpakaTh 00paboTaHHYIO
MH(pOpMaIINIO, aKTYaJIbHYIO Ha IaHHBI MOMEHT, Ha CIEIMAIbHBIX HHANKATOpax
untepdeiica [punoxenus. B kauecTBe koHTeHTa B Takux [IpuinoxeHusx MoryT
BbIcTynath 3D-Mojenu, 4yuciaeHHble WK TEKCTOBbIE JaHHble, 2D-1300pakeHus u mp.
Takwue [Tpunoxennus ocodeHHO BOCTpeOOBaHbI B c(hepax MPOU3BOACTBA M MOCTIIPOAAKHOTO
00CITy’)KUBaHMsI, TAK KaK OHU MO3BOJISIFOT 00JIee TOYHO BBISIBUTH M PEILIUTh BO3HUKIIINE
POOJIEMBI, a TAK)KE PEAOTBPATUTH UX TOSBICHUE.

4.Ilepeuncnute ocHOBHBIE Xapakrepuctuku Ilnatpopmsr JIP Vuforia Studio, mo3Bosstomiue

pazpabatbiBath [Ipunoxenns P 11 mpOMBITIIZIEHHOTO HCIIOIB30BAHUS U TSI OPOPMITCHHS

uHTepdeiicHoit cocraisromeit [Ipunoxxenuii [ITMB
OtBerTsI:

Pa3BepHyTHIN OTBET, IEMOHCTPUPYIOIIUI 00y4atoUMMCs TOHUMaHUE MTPOOIEMBI.
Bepnsriit otBeT: UHTYyHTHBHO MOHSTHBIN MOJIB30BATEHCKUM HHTEp(elic «drag & drop»
rpaduueckoro penakropa Vuforia Studio qns co3nanus [punosxennit /1P 6e3 HanucaHus
KaKHX-JTH0O0 KOJIOB, JAIOUIHI BO3MOKHOCTh CAMOMY 3aKa34HKY, CIICIIHAIUCTY B 00JIacTH
npumeHeHus (Author) ¢ momormnipio Author AR pa3paboTars NpOMBIIITIEHHBIE TPUI0KEHUS
JIP; Ipomeinuiennsiii [oT-Ready - 6picTpast uHTerpanus naHubix nararkos MB/ITHB
(IoT/1IoT) 1 KOpHOPAaTUBHBIX CUCTEM U3 001auHBIX cepBHCcOB mIatdopmsl [IMB
ThingWorx; Jlerkoe nosropHoe ucrnosnb3oBanre 3D KonTenTa - 6eciioBHast HHTErpanus
cymectBymomero 3D-konrenTa, paspadorannoro B cpefax CAIIP, u3 nHXeHepHBIX,
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CEPBHCHBIX U MIPOU3BOJICTBEHHBIX UCTOUYHHKOB; Ennnoe npunoxenne AR Viewer- Unified
AR Viewer - mis npocmotpa Bemu/ AR experience (ITpunoxenus JIP) u
B3aUMOJICVCTBYITE C HUMU YEPE3 MPUIIOKEHUS TOMIOJTHEHHONW PEaJIbHOCTH B IIPUIIOKEHUU
Vuforia View; IIpencraBnenne anumupoBannoi [locinenoBarensnoct B AR -
AaHUMHUPOBAHHBIC, TIOMIATOBBIC MHCTPYKIIMH, CO3aHHbIe ¢ Tomotibio Creo Illustrate,
BcTpoeHHOU B CAIIP Creo nmoacucTeMbl TEXHUYECKUX UIUTIOCTPAIUH.

5.Ilepeuncnure hopmatsl - yauBepcanbhbie, pa3nuaabix CAIIP, npeacraBneHus

TBEPAOTEJBHBIX U TOBEPXHOCTHBIX MOJIENIEH - IOCPEICTBOM KOTOPBIX MOKHO UMIIOPTHPOBATh

mozenu B Vuforia Studio 11 oprann3anuy KOHTEHTa MPOMBIIUICHHBIX [Ipunoskenuii J1P.
OTtBeTsI:

Pa3BepHyTHIi OTBET, IEMOHCTPUPYIOIIUI 00y4alOUIMMCS TOHUMaHUE TPOOIEMBI.
Bepwnpiii otBeT: /{151 uMnopTa TpeXMepHOro KOHTEHTA B Cpe/ly MPOSKTUPOBAHUS
[Mpunoxennit P ans [TMB ¢ nomomrsio uatdopmsl Vuforia Studio Moryt 6bITh
ucronb3oBanbl cienytomue popmarsl: Creo View PVZ, STEP, IGES, STL, OBJ, VRML,
DGN, Solidworks, AutoDesk Inventor, FBX. Kpome Toro, 1ist HCTIOIb30BaHHUS B
[Ipunoxenusx [I1NB, komnanus PTC u napTHepsl IpegoCTaBISIOT aganTepbl A
nepeBona Bo Berpoernyto B CAITP CREO noncucremy npocmotpa uadopmanuu 3D u3
pasnununbix CATIIP - Creo View qaHHBIX CIEAYIOUIUX MIPorpaMM u cucteM: Siemens NX,
JT, Creo Elements/Direct, Catia V5 from Theorem, a Taxxe azanTepsl AJisi CyAOCTPOCHHUS
ot Virtalis.

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BIIONHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIoIHEHa B paMKax "6a30Boro"
yYpOBHS. BOJIBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHsL. OCHOBHas! 4yacThb 33JJaHHs BBINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTO YPOBHS OTBETOB
HE TOJTyYEeHO

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOW CHUCTEME ISt
crynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.
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