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1. HAUMEHOBAHMUME JUCHUIIJIMHBI (MOAYJIA), HEJb U 3AJJAYU OCBOEHMUSA
JUCHUITTIMHBI (MO YJISI)

1.1. HauMeHoBaHHE JHCHHILIHHBI

PazpaboTtka npunoxeHuii ¢ BAPTYaJIbHON U JOMOJHEHHON pealbHOCTBIO

1.2. leap AMCUHNIHHBI

Llenp Kypca COCTOMT B M3YYCHHH TCOPETHYECKUX OCHOB M MPAKTHYECKOM OCBOCHHMH METO-
noB u texHojoruil B oonactu VR/AR. Texnonorun VR/AR otpaxaroT TpeGoBaHUsI U aKTyasbHbIE
TEH/ICHLIUU HEe TOJIbKO CErOJHSIIHEro, HO U 3aBTpamiHero aHg. KoMneTeHIu, KOTopble 0CBaMBaIOT
CTYAEHTHI, COOPMUPYIOT HaYaIbHbIE 3HAHUSA M HABBIKU JJIsl PA3IMYHbIX Pa3pabOTOK M BOTUIOMIEHUS
WACH H IPOEKTOB B JKU3HB C BO3MOKHOCTBIO MOCIEAYIONIEH UX KOMMEPLHATH3aLHH.

1.3. 3apauy JHCHHILIHHBI

B xoj1e 0CBOEHHUS TUCLMIUIMHBI CTYAEHT JOJIKEH pellaTh TAKHE 3aa4H Kak:

e  OBJIAJCTh HaBBIKAMHU CaMOCTOATEIbHOM pa3paboTkn VR/AR npunoxkenmii;

e OpraHM3alliy JUaJiora ¢ MoJb30BaTeleM;

®  HaBBIKAMM UCIIOJIB30BAHUS MIATHOPM I CO3aHUS NPHIOKEHUI U U3yUEHU 0COOEH-
HOCTEH MpOrpaMMHON pealn3alny.

2. IEPEYEHDb IINIAHUPYEMBIX PE3VYJIbTATOB OBYYEHHS 11O JUCHHUIIJIMHE

(MOYJIIO),

COOTHECEHHBIX C

INNJIAHUPYEMbBIMH

OCBOEHUS OBPA30BATEJIBHOM ITPOI'PAMMBI

[Iponiecc m3ywenus aucummiuHbl (Moayns) «Pa3paboTka mpuioKeHHH ¢ BHPTyalmbHOH W
JIONIOJIHCHHOH PealbHOCTBIO» HAIPaBlIeH Ha (POPMUPOBAHUE CIIEAYIOINX KOMIETECHIIMI:

Kox n HamMeHoBaHHe
KOMIICTEHLIMH BBINTYCKHHU-
Ka

KO,LL H HAUMCHOBaAHHE mumlca'ropa HOCTHACHHUA
KOMIIETEHIIHI

[TK-3 CrniocobeH npoeKTH-
poBaTh W pa3padaThIBaTh
WH(OPMALUNOHHEIE CH-
CTeMbl B COOTBETCTBUM C
TpeOoBaHUAMH 3aKa3YUKa

[TK-3.1. BoInosHsaTh AeHcTBUSA pa3paboTKe MPOTOTHIIOB HHGOpMa-
MOHHBIX CHCTEM, MOOMJIBHBIX U BeO NMPUIIOKEHUH

[1K-3.2. BemonuaTe AeiCTBUSA MO IPOSKTHPOBAHMIO, BepU(PUKaIK
UH(POPMALIMOHHBIX CHCTEM, MOOUJIBHBIX M BeO IMPHIIOKEHHI B COOT-
BETCTBHHU C TPEOOBAHUAMH 3aKa3YHKAa.

[IK 3.3. BraseTh MHCTpyMEHTaMH W METOAAaMH pa3pabOTKW | Te-
CTHpOBaHHUs 06a3 TaHHBIX MH()OPMALIMOHHBIX CHCTEM

[IK-4 CnocobeH npoekTu-
poBaTh UH(POPMALIMOHHbIE
pecypchl (BeO, MOOMITBHBIX
NPUI0KEHUH) COCTABIATh
(hopmanu3oBaHHbIE OMUCA-
HUSI pelleH i, oCTaBIIeH-
HBIX 3a7a4, B COOTBET-
CTBHM C TpeOOBaHUAMH,
OPUHATBIX B OpPraHU3aliH
HOPMATHUBHBIX  JIOKYMEH-
TOB

[IK-4.1. CocraBnsatbh (hopMaauM30BaHHLIE OMUCAHUS PEIICHUN I10-
CTaBJICHHBIX 3a/1a4 B COOTBETCTBUU C TPEOOBAHUSAMH, MPUHATHIX B
OpraHHM3alii HOPMAaTHUBHBIX JOKYMEHTOB, BBINIOJHATE JECHCTBUA MO
NPOEKTHPOBAHMIO CTPYKTYp 0a3 JaHHBIX M AM3aifHYy NMPOrpaMMHBIX
unrepdeicos.

[1K-4.2. Ucnonb30BaTh CYIIECTBYIOIIME THIIOBBIE pPELICHUs U [1a0-
JIOHbI MH(OPMALMOHHBIX pecypcoB (BeO, MOOMIIBHBIX TPHIIOKE-
HHI1), TPUMEHATh METObl M CPEACTBA MPOCKTUPOBAHUS M JW3aiiHA
UH(POPMAILMOHHBIX PecypcoB, 0a3 JaHHBIX M IPOrPAMMHBIX HH-
Tepdeiicos.

[T1K-4.3. TlpuMeHATH THUMOBBIE pelleHus, OMOIMOTEKH Mporpamm-
HBIX MOMyJei, mabaoHbl, KiIacChl O0OBEKTOB, HCHONIB3YEMBIC IPH
pa3paboTke HMH(POPMAIMOHHBIX pecypcoB (BeO, MOOWUIBLHBIX MpPHU-
JIOJKEHMH)

[TK-5 Cnocoben paspaba-
ThIBaTh MOOWJIBHBIC TPH-
JIOKEHUS

ITK-5.1. OcyumecTBasATh JEATEIBHOCTh MO pa3pabdoTKe W OTJIajaKe
MOOHIIBHBIX TPHIIOKCHHH.

[1K-5.2. PaboTaTh CO CTaHAAPTHBIMM CE€pPBUCAMHU IUIATHOPM U CO
BCTPOEHHBIMHM YCTPONCTBAMH JJIsl NOJIyYE€HUS JTAHHBIX, HCIIOIb30-
BaTh TEXHOJOTUHU Uil pabOThI C pa3IMYHBIMH POTOKOJIaMHU OOMEeHa
JTAHHBIMH.

PE3YJIbTATAMM
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[IK-5.3. TlpumeHATs nDpoOrpaMMHBIC CpPEACTBA, TEXHOJIOTHH U
mwiatrGopmbl  UIsT  pa3pabOTKH MOOMJIBHBIX MPHJIOKCHUH, 3HAThH
OCHOBBI HH(OPMAIIMOHHON OE3011aCHOCTH

3. MECTO JAUCUUILUIMHBI (MOAVJISI) B CTPYKTYPE OBPA3OBATEJILHOM
MPOIPAMMBI

YueOnas aucumnnuHa «Pa3paboTka npunokeHuil ¢ BUPTYaIbHON H JOMOJHEHHOI pealbHO-
CTBbIO» OTHOCHUTCS K JMUCIMIUIMHAM YacTH Y4eOHOro 1JiaHa, (hOpMUPYEMOH yYaCTHMKaMH 00pa3o-
BaTeJIbHBIX OTHOIICHHWH, 10 OCHOBHOW TNpod)eCCHOHANLHONW 00pa3oBaTe/IbLHON Mporpamme 1o
Hanpasnenuio moaroroBku 09.03.03 Ilpukiaagnas nHdopMaTHKa, HarpaBIeHHOCTH (poduib) Pa3-
paboTKa UTp U BUPTYyaJIbHbIC TEXHOJIOTHH.

4. OBBEM JUCHHUIIVIMHBI (MOYJIS) B 3AYETHBIX EJJUHUIAX C YKASAHUEM
KOJMYECTBA AKAJIEMUYECKHX YACOB, BbBIJEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOUIEI'OCs C IPEINIOJABATEJIEM (IIO BUJJAM YYEBHBIX 3A-
HATHUI) 1 HA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCS

OO0miast Tpya0eMKocTh (00BeM) MUCHMIUIMHBI cocTaBisier 12 3aueTHbIX eauHull, 432 aka-
JeMUYecKux yaca. Jlucuuriuimaa uzyqaercs Ha 3 kypcee, B 5, 6 ceMecTpax.

CocraB 4 00beM JUCHUILIMHBI H BH/Ibl Y4eOHbIX 3aHATHI

Bup yueOHbIX 3aHsATHI Bceero Pa3,ueJ;eHHe 1o cemec;pam
Obmas Tpyaoemkocts, 3ET 12 8 4
OO0was TpyJ10€MKOCTb, 4ac. 432 288 144
AyIUTOPHBIC 3aHATHUS, YaC. 192 102 90
Jlekuu, Jac. 80 50 30
[IpakTuueckue 3aHATHS, Yac. 112 52 60
CamocTosiTenbHas paboTta 240 186 54
KypcoBoii npoekt (pabora) - - -
Bua utoroBoro KoHTpoIIs (3a4eT, IK3aMeH) DK3ameH/ 3a- 3a4yeTr sK3aMeH
yer

5. COAEPKAHHUE JUCHUIIVIMHBI (MOAVYJIA), CTPYKTYPUPOBAHHOE 110
TEMAM (PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHX YACOB 1 BU/1I0B YYEBHbIX 3AHSITUH

5.1. Conep:kanue JUCHHILTHHbI

Pasznen 1. Beenenue B AR

1.1 OcHoBHele nousATus AR

Yro takoe AR/ VR: ucropus nosieicHus, pazsutue, Hactosmee. [lonatue tepmunos AR/
VR. Uctopus pa3Butus TexHosiorud. TeHaeHuuu paszButus pbiHka. O030p yCTpOHCTB, 001acTu
NPUMEHEHHUS, OCHOBHbIE 1Tpo0sieMbl. Cpelibl pa3paboTKH, PUMEPbI [IPOEKTOB.

1.2 Buger AR

YeTblpe THNA JOTOJHEHHON pealbHOCTH: HAa OCHOBE Mapkepa (marker-based), 6e3mapkep-
Has (markerless), Ha ocHOBe mpoekiuu (projection-based), Ha OCHOBE CyHEeprO3HUIMU
(superimposition-based).

1.3 ®dynkuun AR

OyHkius «CHeHbl JIOTOIHEHHON pealbHOCTH». D(PQEKThl JTOMONHECHHOH PpEalbHOCTH.
3D-nipoexThl B gonosiHeHHOM peaibHOCTH. DyHKIMU AR Quick Look, TpéxmepHbIX MHTEpaKTHB-
HbIX u300paxenuid. Otimuust AR u VR.

Paznen 2. Texuonorus Vuforia

2.1 Ilpunuunel pabotsl TexHONorH Vuforia
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Texnonorus Image Target. Texnonorus Cylinder Target u Multi Target, 1 Vuforia Multi
Target. Texnonorus Ground Plane n Mid Air.

Paznen 3. Texuonorus VR

3.1 OcHoBHbIe TpUHLKIBLI VR U UX BHIbI

AnmnapartHele peuieHHs s padboTel ¢ AR/VR. 3HaKOMCTBO ¢ yCTpoicTBaMH, MpeCTaB/ICH-
HBIMH Ha pPBIHKE: pa3dop CYIIECTBYIOLIMX YCTPOMCTB ISl IEMOHCTpAIMH PEalbHOCTEH: IIIEMBI,
OYKH, BAPUAHTbl UHTEPAKTHUBA, 0030p KOMIBIOTEPOB, CEPBEPOB, TeIE(POHOB I 3alyCKa TEXHO-
JIOTHUN.

3.2 MoOwunbHas BUpPTyalbHas peatbHOCTh

Cpoiictea VR. [IpapmomnonoOHas, MHTEpakTHBHAs, MalIMHHO-TEHEpPHpYyeMas, OOCTYITHas
JUTsl u3ydeHus, cozaaromas dpdext npucyrcrBus. B3aumoaeicTeie ¢ BUpTyaJIbHOM MUPOM U TEpe-
ABUKEHHUE B HEM

3.3 Pabota ¢ VR UX ¢ Unity API

Hacrtpoiika wabopa mapametrpoB Unity mns pa3paboTku BHpTyaidbHOW peanbHOCTH. [la-
paMeTphl NPOEKTa U MmapaMeTpbl cleHbl. NHCTPYMEHTBI U nmapaMeTphbl MpoeKTa Jils co3laHus coo-
CTBEHHBIX NpuiokeHud. PaboTa ¢ oukamu BHPTYyalubHOH peasibHOCTH. X BHIBI U criocoObl MO -
KITIOYCHHSI.

5.2. TemaTHYecKHil MJIaH

KonuuecTBo yacos
W3 HUX
| U3 HUX
3| E ”
Homepa u HanMeHOBaHUE pa3JieioB H TeM = 5 2 =
2|5 | & g
S sl 29 S 5 g =
celog| 8| = | =8
S cemecTp
Paznen 1. Beenenune B AR
Tema 1.1. OcuoBueie moustus AR 32 22 10 4 6
Tema 1.2. Bunst AR 34 22 12 6 6
Tema 1.3. dyaknun AR 34 22 12 6 6
Uroro pazaen 1 100 66 34 16 18
Pa3zpnen 2. Texuouiorust Vuforia
Tema 2.1 [Mpunimne! padotel TexHojorn Vuforia, 188 120 68 34 34
Hroro pasgen 2 188 120 68 34 34
Hroro 3a 5 cemecTp 288 186 102 50 52
6 cemecTp
Paspnen 3. Texuosoruas VR
Tema 3.1. OcHoBHbIe TpUHIUITBI VR U 11X BHJIBI 39 18 21 6 15
Tema 3.2. MoOuiibHast BUpTyaJibHas peaibHOCTh 39 18 21 6 15
Tema 3.3. Pabora ¢ VR UX ¢ Unity API 66 18 48 18 30
Hroro pasuen 3 144 54 90 30 60
Hroro 3a 6 cemecTp 144 54 90 30 60
HUroro no fHCHHILIMHE 432 240 192 80 112
Bcero 3a4eTHBIX eIHHHI 12




5.3. JIeKIHOHHBIC 3aHATHSA

®opMmupyemsie

Tema Cojnepxanue Jac.
KOMITCTEHIHH
Pazpnen 1. Beeaenue B AR
Tema 1.1. OcuoBubie | Uro takoe AR/ VR: ucropus nosigiienus, pazsu- | 4 ITK-3
nmouATHsA AR THe, Hactosuiee. Ilonsarue tepmuroB AR/ VR. ITK-4
Hcropust pasBuTus TEXHOJNOTMHU. TCEHACHIMHA [TK-5
pa3Butusa pbiHKa. O030p ycTpoiicTB, 001acTH
HPUMEHEHHs1, OCHOBHbIE 1TpobiiemMbl. Cpejibl pa3-
pabOTKH, MpUMEPHI MPOSKTOB.
Tema 1.2. Bunet AR | Yetslpe Tuma [JONOIHEHHOH peanbHOCTH: Ha | 6 [TK-3
ocHoBe Mapkepa (marker-based), 6e3mapkepnas [TK-4
(markerless), Ha ocHOBe npoekiuu (projection- [1K-5
based), Ha OCHOBE CYNepIO3UIHH
(superimposition-based).
Tema 1.3. ®yuxkuun | @ynxuus «CLeHbl JOMOJHEHHOH peanbHOCTH». | 6 [1K-3
AR DddexTsl 0MOJHEHHOH pealbHOCTH. 3D-nipoek- ITK-4
Thl B JIONOJIHEHHOW peanbHOCTH. DYHKUIUHU [TK-5
AR Quick Look, TpéxMepHbIX HWHTEpaKTHBHBIX
n3obpaxenuid. Otnnuus AR u VR.
Paznen 2. Texnosorust Vuforia
Tema 2.1. ITpunnunst | Texuomorus Image Target. Texuonorus Cylin- | 34 ITK-3
pabOTHI TEXHOJIOTH der Target u Multi Target u Vuforia Multi Tar- [1K-4
Vuforia, get. Texnonorus Ground Plane u Mid Air. I1K-5
Pazpnen 3. Texnosiorua VR
Tema 3.1. OcHoBHble | Annaparthele pemienus s padorst ¢ AR/VR. 6 ITK-3
npuHuMnbel VR 1 ux | 3HAKOMCTBO € YCTPOWCTBAaMHM, IIPEJCTABIICH- 1T1K-4
BHUJIBI HBIMH Ha pbIHKE: pa3bop CyIIECTBYIOLIMX [TK-5
YCTPOMCTB Il JIEMOHCTPALIMM  PEATbHOCTEH:
HUIEMbI, OYKH, BapUaHThl MHTEPAKTHUBA, 0030p
KOMITbIOTEPOB, CEPBEPOB, TeNe()OHOB 1Is 3amyc-
Ka TEXHOJIOTHH.
Tema 3.2. MoOuib- CaoiictBa VR. IlpaBmononobHasi, MHTEpaKTHUB- 6 ITK-3
Hasi BUPTYaJibHas Hasl, MAalIMHHO-TeHEpUpYyeMas, OOCTYIIHAs sl ITK-4
peanbHOCTh u3yueHus, cosjaomas 3PQPEKT MPUCYTCTBHS. [1K-5
B3auMozelcTBue ¢ BUPTyalbHOM MHPOM W IIC-
PENBHKEHUE B HEM
Tema 3.3. PabGora ¢ Hactpoiika nabopa napamerpos Unity s paz- | 18 ITK-3
VR UX ¢ Unity API | paboTku BHpTyallbHOI peanbHOCTH. [TapameTpsl [TK-4
NPOEKTa U MapameTpsl ClieHbl. MHCTpYMEHTEI U I1K-5

nmapaMeTpbl MPOEKTa sl CO3AaHus COOCTBEH-
HbIX npuiokeHui. Pabora ¢ ouykamu BUPTYalib-
HOM peasibHOCTH. VX BHIBI M CIIOCOOBI MOJIKIIO-
YCHHS.




5.4. IlpakTHYecKHe 3aHATHS

Dopm- Metonasl '1/1
(hOpMBI KOHTPO-
Tema Conepxanue gac. | PYSMPIC 11 opmupy-
KOMIIE-
EMBIX
TEHIMH .
KOMITETEHIIMH
Pazpnen 1. Beeaenue B AR
Tema 1.1. | O630p ycrpoiicTB, obnacTu mpume- | 6 [IK-3 | IIpoBepka uHH-
OCHOBHBIE T10- | HEHMs, OCHOBHBIE MpoOieMbl. Cpebl [1K-4 | BuayalbHBIX
HaTHs AR pa3paboTKu, MpUMEPBI IPOCKTOB. [IK-5 | mpoekroB
Tema 1.2. Bunel | Yetslpe TUma JONOJIHEHHOW peaib- | 6 [IK-3 | IIpoBepka uHaH-
AR HOCTH: Ha OCHOBe Mapkepa (marker- [IK-4 | BugyanbHbIX
based), Gesmapkepnas (markerless), [IK-5 | mpoexToB, 3a1a4
HAa OCHOBE mpoekuuu (projection-
based), Ha OCHOBE CYIEPIO3HIIHH
(superimposition-based).
Tema 1.3. | ®ynkunsa «CueHbl JONOIHEHHOW | 6 [IK-3 | [IpoBepka unam-
Oynkuuu AR peanbHOCTH». DG HEKTH MONMOIHEH- [1K-4 | BugyanbHbIX
HOH peanbHOCTU. 3D-npoeKThl B J10- [IK-5 | npoekTos, pelie-
MOJHEHHOW peanbHOCTH. (PYHKIUU HHE 3aj1a4
AR Quick Look, TpéxmepHBbIX HHTEp-
AKTUBHBIX M300paKEeHUI
Pa3nen 2. Texnoaorus Vuforia
Tema 2.1 Texnonoruss Image Target. TexHo- | 34 [IK-3 | IIpoBepka uHaH-
[Ipuntunel pa- | norus Cylinder Target u Multi Target [IK-4 | BHUayanmbHBIX
OOTBI TEXHO- u Vuforia Multi Target. Texnonorus [1K-5 | mpoekToB
jgoru Vuforia, Ground Plane u Mid Air.
Pasnea 3. Texnonoruss VR
Tema 3.1. AnmnapaTtHele peueHus A padotei ¢ | 15 [1IK-3 | IIpoBepka uHan-
OcHoBHEIE AR/VR. 3HAKOMCTBO c [TK-4 BUJIyaJIbHBIX
npuHuunbl VR | ycrpoiictBamu, — npe/cTaBJI€HHbBIMUA [1K-5 | npoekTos,
M UX BHIbI Ha pbIHKE: Pa3dop CYLIECTBYIOMIMX Kelc-3a/1a4
YCTPOHCTB U1 JIEMOHCTpAalUH
peanbHOCTEH: HUIEMBI, OYKH, Bapu-
AHTbl MHTEPAKTHBA, 0030pP KOMIIbIO-
TEPOB, CEpBEPOB, Tene(GOHOB IIsi
3aIycKa TeXHOJIOTHH.
Tema 3.2. Mo- B3aumopaeiictBue ¢ BHpTyalbHOM | 15 [IK-3 | [IpoBepka uamu-
OuibHAsE BUPTY- | MUPOM U MEPEABUKEHHUE B HEM [IK-4 | BugyaibHbIX
aNbHas pealb- [IK-5 | mpoekTos,
HOCTb Keic-3a/1au
Tema 3.3. Pa- Hactpoiika nHabopa mapametpoB | 30 [IK-3 | Tectuporanmue,
oorac VR UX | Unity ais pa3paboTku BUPTYyaabHOU [1K-4 | IIpoBepka unam-
¢ Unity API peanbHocTH. HMHCTpyMEHTBI W na- [IK-5 | BuayalbHbIX
paMeTpbl MpOEKTa Ui CO3JIaHHs NPOEKTOB

cOOCTBEHHBIX MpuiIoKeHuii. Pabora
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C OYKAMH BHPTYAIbHON PeanbHOCTH. |

5.5. CamocTosiTesibHasi padoTa 00y4YarIHXCs

Bitst Dopmipy- MeToasl U (hOpMBI
Tema CaMOCTOSTENIbHOU qac. eMbIe KORTPOIIA
paboThI KOMITETCHIIHH dJOpMpreMb{,X
KOMIIETEHIIHH
Paszpnen 1. Beenenne B AR
Tema 1.1. OchoB- | Uto Takoe AR/ VR: ucropus | 22 [1K-3 TECT
Hble noHsATUS AR | nosiBiieHus, pasBUTHE, HACTOS- I1K-4
mee. [Tonsitue repmunos AR/ [1K-5
VR. Hctopusa pa3BuUTHA TEX-
Hostoruu. TeHneHuuu pas3Bu-
THSI PbIHKA
Tema 1.2. Bwupubl | YeTblpe THNa JONOJHEHHOM | 22 [1K-3 TecT
AR pEalbHOCTH: HAa OCHOBE Map- [TK-4
kepa (marker-based), 0e3map- [TK-5
kepHas  (markerless), Ha
OCHOBE IMPOEKIHMH (projection-
based), Ha ocHOBE Cynepro3u-
1uu (superimposition-based).
Tema 1.3. | ®yukuus «CueHbl 10NONHEH- | 22 [1IK-3 TECT
dynkunn AR HOW pealbHOCTH». D(QeKThI [1K-4
JIOTIOJTHEHHOM peanbHOCTH. [TK-5
3D-npoekThl B JOMOJHEHHOHN
pPEaJbHOCTH. DOyHKIMU
AR Quick Look, TpéxmMepHBIX
MHTEPAKTHBHBIX  H300paxe-
Hui. Otnuuus AR u VR.
Pa3nen 2. Texnoaorus Vuforia
Tema 2.1 [Ipunuu- | Texunosnorus Image Target 120 [1K-3 TecT
bl paboTel TexHO- | Texnomorus Cylinder Target n [TK-4
noru Vuforia, Multi Target u Vuforia Multi [1K-5
Target. Texuonorus Ground
Plane u Mid Air.
Pasznea 3. Texnonoruss VR
Tema 3.1. OcHog- AnmapaTtHeie  pemeHus s | 18 [1K-3 TECT
HBIC TPUHIUTIBI pabdoret ¢ AR/VR. O0630p [1K-4
VR 4 ux Bujibl KOMIIBIOTEPOB, CepBEPOB, [1K-5
TeneoHOB Ui 3amycka Tex-
HOJIOTHH.
Tema 3.2. MoOune- | B3zaumoseiictBue ¢ Bupryaib- | 18 [1K-3 TECT
Hasi BUpTyaJibHas HOM MHUPOM M Iepe/IBUKEHHE [1K-4
pealbHOCTh B HEM I1K-5
Tema 3.3. PaGota ¢ | MHCTpymMeHTEI M mapameTpsl | 18 [1K-3 TEeCT
VR UX ¢ Unity I1K-4
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API NpoeKTa UId CO3JaHuA co0- [1K-5
CTBCHHBIX MNpHI0XKEHHUH. Pa-
0oTa ¢ O4YKaMu BHPTYaJIbHOM
pEeaJIbHOCTHU.

6. ®OH/I OHEHOYHBIX CPEJACTB JIUI1 MPOBEJEHUSA TEKYHEI'O KOHTPOJIA
YCIIEBAEMOCTH U ITPOMEXYTOYHOHN ATTECTAIIMH OBYYAKOIIUXCH 110
JUCHHUITIVIMHE (MOAYJIIO)

¢)011)J, OLCHOYHBLIX CPEACTB )i IIPOBCACHHA TCKYIICIO KOHTPOJIA YCIEBACMOCTH H
npomexxyrounoii arrecranuu (nanee — POC) no aucumminHe «Pa3paboTka NpUIOKEHHUNH ¢ BUPTY-
aIbHOMN U JIOTIOJTHEHHON PeaslbHOCTHIO» MPEICTaBICH OTACIbHBIM JOKYMEHTOM H SIBJISCTCS YacThIO
paboueil mporpaMMal.

7. NEPEYEHb OCHOBHOM U JOMOJIHUTEJbHONW YYEBHOM JIUTEPATYPbBI, HE-
OBXOJUMOMU J1J1s1 OCBOEHUSA JUCHUITVIMHBI (MOYJIS)

OcHosHas tumepamypa:

MMeyarHbie H31aHUA

1. I'paduueckmii qu3aiin. CoBpeMeHHbIe KOHIEHIMK: y4ed. nocodue i By30B / OTB. pe/l.
E.D.ITaBnoBckas. - 2-e u3j, nepepad. u gomn. - M.: Opaiit,2022. - 183 c.

2. Wutepdeiic. OcHOBBI TpoekTHpoBaHusi W B3aumojercTeus / A.Kymep, P.Peiiman,
J.Kpouun, K.Hoccein; nep. ¢ anri. - 4-e uszg. - CI16: ITurep, 2023. - 720 c.: un. - (Cepus "lns
npodeccuonanop")

3. Kimugron, A. IIpoekTrpoBanue moip3oBaTenbckoro narepgdeiica B Android: S.Kimdron;
nep. ¢ auri. - 2-e u3a. - M: JIMK Ilpecc, 2022. - 452 c.: un.

4. Maprtun, P. Yucteiii koa: co3panue, aHanu3 u pedaxkropunr: / P. Maprun. - CanHkr-
[TerepOypr: ITurep, 2023. - 464 c.: wi.

5. VYoitamenk, C. 100 rmaBHBIX TpUHUIKNOB au3aitHa: / C.Y3UHIICHK; TIep. ¢ aHrl. - 2-€ U3
- CII6 : Ilurep, 2022. - 256 c.: nn. - (Cepus "CoBpemeHHbIH qu3aiin").

6. llIBabep, Ken Cxpam: ['ubkoe ynpasnenue npoaykrom u ousnecom / Ken IlIBabep, nep.
¢ auri.Jl.bnunosa. - Mocksa: Anbnuna [Taduumep, 2023, - 236¢. - (I'uOkue metojbl yrpasie-
HUA).

7. Wenn, k. I'efiman3aiin: kak co3aaTh Urpy, B KOTOpyio OyayT urpath Bce: / J[xeccu
[lemnr; nep. ¢ aurn. - M : Aneniuna [Tabmumep, 2022. - 640 c. : un.

DJIeKTPOHHbIE W3JaHusl (3JIEKTPOHHbIE pecypchbl)

1. Boes, B.JI. MoxenupoBanue B cperae AnyLogic: yueOnuk s By3oB / B.JI. boeB. —
Mocksa: Opaiit, 2026. — 298 c. — TexkcT: 3nexrponHsIi / OOpa3oBaTenbHas riatdopma FOpaiT
[caiiT]. — URL: https://urait.ru/bcode/598701 (nata obpamenwus: 22.05.2026).

2. BopeckoB, A.B. OCHOBBbI KOMIIBIOTEPHOH rpaduKu: Y4eOHHK W MPAKTHKYM Ui BY30B /
A.B. Bopeckos, E.B. Illukua. — Mocksa: FOpaiit, 2026. — 219 c¢. — TeKcT: 3neKTpOHHBIH //
ObpasoparensbHas maargopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/583399 (mara
oOpamenusi: 22.05.2026).

3. I'paduueckuii qu3aiin. CoBpeMeHHbIE KOHLEIIUK: y4eOHUK /Uit By30B / oTBeT. pea. E.D.
[TaBnoBckas. — 2-e u3., nepepad. u porn. — Mocksa: FOpaiit, 2026. — 119 ¢. — Teker: 371ek-
TpoHHBIH // OOpa3oBarensHas miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/586126
(mata obpamenwusi: 22.05.2026).

4. Korkun, I'.JI. KomnbslotrepHoe MojaenvpoBaHue (pU3MYECKHX MPOLIECCOB € HMCIOJIb30Ba-
auem Matlab: yueonuk ans By3oB / I'.JI. Korkun, JL.K. IToros, B. C. Yepkacckuii. — 2-¢ H31.,
ucnp. u jgon. — Mocksa: [Opaiit, 2025. — 202 c. — Texkct: anektponHbIi // OOpa3oBarensHas
matdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/565170 (narta odpamenus: 22.05.2026).

5. Konomkuna, N.E. Kommnbiorepnas rpaduka: yueOHuk v npaktukym st By3os / U.E. Ko-
nomkuna, B.A. Cenesnes, C.A. JImurpoueHko. — 4-¢ u3f., nmepepad. u mon. — Mocksa: IOpaiir,
2026. — 237 c. — Texct: snextpoHHbIi // O6pa3oBatensHas miatgopma Opaiit [caiit]. — URL:
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https://urait.ru/bcode/584498 (nara obpamenus: 22.05.2026).

6. Kynpuna, E.B. OCHOBBI alrOpUTMH3AIIMH B TIPOrPAaMMHUpPOBaHUs Ha si3bike C# : yueOHHK
s By30B / E.B. Kynpuna, M.B. OrueBa. — Mocksa: FOpaiit, 2026. — 322 c¢. — TeKcCT: 21eKTpOH-
Heli // Obpa3zoBarenpHas matgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/587031 (mara
obpamenus: 22.05.2026).

7. Ornea, M.B. IIporpammupoBanue Ha s3pike CH++: MpakTHYeCKWid Kypc: Y4eOHHK s
By30B / M.B. Ornega, E.B. Kyapuna, A.A. KazaukoBa. — 2-e u3na., nepepad. u gon. — Mocksa:
FOpaiit, 2026. — 342 ¢. — Tekcr: anmekTponHbli // OdpazoBatenbHas wiardopma FOpaiit [caiir].
— URL: https://urait.ru/bcode/585853 (nara obpamenus: 22.05.2026).

8. [TomyskToBa, H.P. Pa3paboTtka BeO-npunoxennii: yueObnuk s sysos / H.P. IlomyskToBa.
— 2-e u3n. — Mocksa: FOpaiit, 2026. — 204 c¢. — Tekct: snexkrponnsiii // OOpa3zoBaTenbHas
wardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/588458 (mara obpamenus: 22.05.2026).

9. Tys3oBckuii, A.®. IlpoekTHpoBanue M pa3paboTka web-TpuIOKeHHI: Y4eOHHK I
By30B / A.®. Ty3oBckuit. — Mocksa: [Opaiir, 2025. — 219 ¢. — TekcT: snekTpoHHbIit // Obpaszo-
BarenbHas miargopma HOpaitt [caiit]. — URL: https://urait.ru/bcode/561176 (nara oOpanienus:
22.05.2026).

JlonoTHHTeIbHBbIE HCTOUYHHKH (npu Heobxodumocmu)

1. IMumenor, B.1. BugeomonTasx: yueOuuk ms By3os / B.W. [lumenos. — 3-e u3a., nepe-

pab. u nomn. — Mocksa: FOpaiit, 2026. — 159 ¢. — TekcT: anekrponHbiii // OOpa3oBarenbHas
wardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/585209 (mara obpamenus: 22.05.2026).

8. MMEPEYEHb PECYPCOB HWH®OPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
CETH <«MHTEPHET», HEOBXOJUMBIX /JIsI OCBOEHHA JUCIUIIJIMHbI
(MOYJIA)

JIns BBIMOJHEHHS 3aIaHUI, TPEAYCMOTPEHHBIX padoyeil mporpaMmMoii UCIIOJIb3YIOTCA pe-

KoMeHaoBaHHbIe IHTepHeT-caiiThl, DbC.
DIeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypehl

1. Undbopmannonnas cucrema «EamHOe OKHO JocTyna K oOpa3oBaTelbHBIM pecyp-
cam.Pa3znen UudopmaTtuka u UH(POPMALIMOHHBIE TEXHOJIOTHH "
http://window.edu.ru/catalog/resources?p rubr=2.2.75.6

e MuHucTepcTBO Hayku U Bbicuiero  oOpasoBanus  Poccuiickoit  ®Denpepaiuu:
https://minobrnauki.gov.ru/;

2. DenepanbHbIi nopran «Poccuiickoe odpasoBanue»: http://edu.ru/;

3. O6pasoparenbHas miathopma FOPAHT - Pexcum moctyma: https: //urait.ru

4. Ilporpammsl quctanuuoHHoro odyuyenus 8 HOY «MHTYUWUT» // [DnexTponnslit pecypc]:
http://www.intuit.ru.

9. METOJUYECKHE VYKA3AHUA JAJs1 OBYYAIOUIUXCSA 110 OCBOEHHIO
JUCHUITVIMHBI (MO YJIS)

Cogep:xaHue H3y4aeMOro MaTepuana OCBaUBaeTCs B XOJ€ JIEKIIMOHHBIX, MPAKTUYECKUX 3a-
HATHI U CAMOCTOSITENILHOU pabOThI.

CamocrosrtenbHas paboTa 3aKI0YaeTCs B U3yUYEHUH OTAETbHBIX TeM TUCLUIUIMHBI 110 3a1a-
HUIO TIpernoaaBaTesia Mo peKoMeHAyeMoi UM yueOHOMN JauTepaType, B MOATOTOBKE K PEILCHHUIO 3a-
a4 u paspadorke npoekToB. CaMocToATENbHASI TBOpUEcKas padoTa OLIEHUBAETCS MPENogaBaTeIeM
W/WIHM CTYJEHTAMU B JAMAJIOrOBOM pexkuMe. Takas TeXHOJIOrus 00y4eHus: CriocoOCTBYET Pa3BUTUIO
KOMMYHHMKaTUBHOCTH, YMEHUI BECTH AMCKYCCHIO U CTPOMTH AHAIIOT, apIryMEHTHpPOBaTh M OTCTa-
MBaTh CBOIO MO3UIINIO, aHATM3UPOBATh YUCOHBII MaTepHall.

TemaTuka NpakTHUECKUX U CAMOCTOSTEIBHBIX paboT nMeeT NpodhecCuoHaTbHO-OPUEHTHPO-
BAHHBII XapaKTep U HEMOCPEACTBEHHYIO CBsI3b PACCMATPUBAEMBIX BOIIPOCOB C Balliel npodeccueii.
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dopMUpOBaHUIO OOIMX M MPO(PECCHOHATBHBIX KOMIETEHIMH CTYIEHTOB CIOCOOCTBYIOT
MHTEPAKTHBHBIC METO/IbI 00yUeHHs, HanOoJIee MOTHO OTpakKarolye CrenuuKy TUCIMIUIHHEL «Pa3-
paboTKa NMPUIOKEHUN C BUPTYaJIbHON M JIOMOJHEHHOW PEaJbHOCTBIO», OJIHOW U3 3a]a4 KOTOPOW
SBJISIETCSl MOJIENTUpOBaHKe Oyayleit mpodeccHoHaNbHOM AesITeIbHOCTH.

B M3y4eHMM IUCHUMIUIMHBI MCIIOJIB3YIOTCS HMHTEPAKTHBHBIE OO0ydYarollde METOABbI: pa3-
BUBAIOIICH KOOMEpalMy, WTPOBOE MPOCKTHPOBAHNUE, KOYYHHI (IMYHOE HACTABHUYECTBO), METOM
NPOEKTOB, TPEHUHTH, DIIEKTPOHHOE TECTUPOBAHME 3HAHUIL, YMEHUN U HABBIKOB), KOTOPBIE M03BO-
Js10T (POPMUPOBATH HABBIKM COBMECTHOH (IapHOt M KOMaHJHOW) paboThl (COCTaBICHHE aJro-
PUTMOB, NIPOSKTHPOBAHUE NMPOTPAMMHBIX pEIeHHH, pa3paboTka W OTIAgKa MPOrpaMM), a TaKKe
CTPOUTH NPO(ECCHOHATBHYIO PEUb, ACT0BOE OOILICHHUE.

OuenuBanue Barieit paboTbl Ha 3aHATUSX OPraHU30BaHO 1) B hopme TEKyIero KOHTpoJis, B
paMKax KOTOPOro Bbl PEHIMTE MHOXKECTBO 33/a4 BO3PACTAIOMICH CIIOKHOCTH; 2) ISl IPOBEICHUS
pyOEKHOTO KOHTPOJISI OPTaHU30BAaHO KOHTPOIbHOE TECTUPOBAHUE U BHITIOJIHEHHE MTPOEKTA.

B moaroroeke caMocTosTeNBHOM pabOTHI PENOAABATENb:

e y4yUT paboTarh C y4eOHMKAMU, TEXHUYECKOMN JIMTEPAaTypoid (B TOM YHUCJIE HA aHTJIMIMCKOM
A3bIKE), CIIeIUATH3UPOBAHHBIMH BeO-pecypcaMHu.

® Da3BUBACT HABBIKH CAMOCTOSTEILHON MMOCTAHOBKH 3a/1a4 W BBIMOJHEHUS BCEX ITAIOB pas-
pabOTKH IPOrpaMMHOTO PELICHUS;

® OpPraHu3yeT TeKyILIHe KOHCYIbTalliH;

® 3HAKOMHUT C CHUCTeMOH (opm U MeToa0B 00yueHHs, NpodecCHOHAIBHON OpraHu3alueil
TPpyAa, KPUTEPUSIMU OLIEHKU €€ KauecTBa;

® OpraHM3yeT pa3bsICHEHHUS JOMAITHUX 3a/1aHHUH (B 4achl MPAKTUYECKUX 3aHATHIA);

® KOHCYJIBTHPYET 110 CaMOCTOSTEIBHBIM TBOPYECKUM MPOCKTaM yUalluXcs;

® KOHCYJIBTHPYET IPH MOATOTOBKE K HAYYHOH KOH(MEpeHIMH, HAaTMCAHUH HAay4YHOU CTaThH, U
NOJTOTOBKE €€ K 1e4aTu B COOpHHUKE CTyIeHYECKUX paboT;

BmecTe ¢ TeM mpenoaaBarenbk OpraHu3yeT CHCTEMHBIH KOHTPOJIb BBITIOJIHEHHUS CTYJICHTaMH
rpaduKa caMoOCTOSATENbHONH padOThI; MPOBOAUT AHAJIN3 U JA€T OLIEHKY padOThl CTYJEHTOB B XOE
CaMOCTOSATEIbLHON pabOTHI.

OueHka Balleil YCIENHOCTH BEAECTCA B TPaJAUIMOHHOW cucreMme: "oTimuHO", "Xopomio",
"YIOBIETBOPUTENBHO", "HEYJOBIETBOPUTENBHO" - M OTpakaeTcsa B 3NEKTPOHHOM JKypHaje
npenojasatens. Mrorosas oneHka paccuuteiBaeTcs no (Gopmyie, B KOTOPOil BUIaM CaMOCTOSTEIIb-
HOHM pabOThl MOXKET ObITH MPUCBOEH Pa3HbIi BEC - OT 1 J10 3; onpeiesieHbl KPUTEPUU OLICHUBAHUS B
TECTOBOH hopMe KOHTpOJIA: OT 39 10 59 npaBHIBHBIX OTBETOB B TeCTe - "yIOBJIETBOPHTENLHO"; 60
- 79 - "xopomo"; 80 + - "oTaM4HO".

Pesynerathl cBoeil paboTBI BBl MOXETE OTCIEIUTH B JIMYHOM KaOMHETE DJIEKTPOHHO-
UH(POPMALIMOHHOH CHCTEMBI (BeO-1OpTall HHCTUTYTA), K YeMY UMEIOT JOCTYII U BaIlK POJIUTEIIH.

CBoeBpeMeHHas cljaya padoT, BBITOJHEHHBIX CAMOCTOATEILHO MITH HA ayIUTOPHBIX 3aHATH-
X, MEKCECCHOHHBIX 3aJlaHHi CTHMYJIMPYETCS OrpaHHYE€HHEM CPOKOB MX NMpHEMa, JOTOJIHHUTEINb-
HBIMH OaniamMu K BeCy OLICHKH, YCTAHOBJIICHHOH paHee M BIHSIOMIEH Ha OKOHYATEIBHYIO OLIEHKY.

10. TEPEYEHb MH®OPMAIIMOHHBLIX TEXHOJIOIdi, MCHOJIB3YEMBIX TPHU
OCYWECTBJIEHUU OBPA3OBATE/IBHOI'O IMPOLHECCA 110 JUCHHUIIIMHE
(MOAVYJIO), BKJ/IIOYAA IIEPEYEHb ITPOI'PAMMHOI'O OBECIIEYEHUA,
COBPEMEHHBIX ITPO®ECCHOHAJIBHBIX BA3 TAHHBIX U HHOPOPMAITUOHHBIX
CITIPABOYHBIX CUCTEM

Hepeuenv unghopmayuonnsvix mexnoiocuii:
[Tnardopma nns npesenranuit Microsoft powerpoint;
TexcToBblil U TabM4HbIM penakTop Microsoft Word;
[Topran uncruryta http://portal.midis.info

Hepeuenv npocpammnozo obecneuenusn:
1C: IIpennpustie. KoMIUIeKT 1u1sl BBICIIUX W cpeHUX y4ueOHbIX 3aBeenuii (1C — 8985755)



butpukc 24
Sunekc Opaysep
Mozilla Firefox

Adobe Reader
Microsoft™ Office®
MoiiOduc
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AntuBupyc «Kacnepckuit» (Kaspersky Endpoint Security)

«I"apaHT aspo»
KoncynbranTtl Inroc

VS Code / JetBrains Edu
Unity (Personal/Edu)
Blender

Git + GitHub/GitLab

Cospemennbvie npogheccuonanvhvie 6a3vl OGHHBIX U UHPOPMAYUOHHBIE CHPABOUHBIE CUCHIEMbL

«["apaHT a’po»
Koncynbrantlliroc

Hayunas snektponHas oubnmoreka «Elibrary.ruy.

Ceenenusi 00 3J1eKTPOHHO-0HOJIHOTEYHOI cHCTEMe

Ne OcHoBHBIE cBesieHHs 00 IEKTPOHHO-0MOINOTEYHOH
Kparkas xapakTepucTuka
n/n cucreme
1. |HaumeHoBanue 5JEKTPOHHO-OMOMMOTEYHOH cucTembl, |O0pa3oBareabHas miatdopma
NPeACTaBJIAIONIeH  BO3MOKHOCTH  KpyriocyTtodnoro|FOPAUT https://www.urait.ru
JAUCTAHIIHOHHOTO MHIMBHYaJbHOTO JOCTYyMA JUIS Kak-
noro oOyyaromerocs w3 Jil00OM TOYKH, B KOTOPOWM
umeetcs jaoctyn k cetu Murepuer, agpec B cetu Uurep-
11. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JUMAS JJIsA

OCYHIECTBJIEHUSAA OBPA3OBATEJIBHOI'O IIPOLHECCA II0O JJUCHHUIIJIMHE
(MOJVYJIIO)

HanmenoBanue o0opy1o-

No | BaHHBIX yue€OHBIX ayJIUTO- [Tepeuennb MaTepraIbHOTO OCHAIIIEHUS, 000PY/I0BAHMS
/i | puid, ayJMTOpuii 1St IpaK- U TEXHUYECKHUX CPEJCTB 00yUYeHUS
TUYECKHX 3aHATHI
1. |JlabopaTopusi Komnblotep
nporpammupoBanusi  H|IIpoekTop
0a3 naHHBIX Ne 247 DKpaH I MPOoeKTopa
KoMnbroTepHblii cTOJ
(JTaboparopusa s npose-|CTyibs
AeHusl 3aHATHI Bcex BHU-|CToOIN mpernogaBarens
J0B, TPYNMOBBIX W HWHAH-|CTyl mpenoaaBaTens
BHIYaJbHBIX  KOHCYJIbTa-|Jlocka MarHUTHO-MapkepHas
LM, TEKYIIEero KOHTPOJisA|ABTOMATU3UPOBAHHBIE paboune MecTa 00ecredyeHbl J10CTYIIOM
U TNPOMEXKYTOYHOH ar-|B SNEKTPOHHYIO HWH(POPMALMOHHO-00pa30BaTENbHYIO CpPELy
TECTalNH) MUJIuC, BBIXOJOM B HH(POPMAIMOHHO-KOMMYHHKAIMOHHYIO
cetb «HTEpHETY.
2. |bubauorexa. bubanorexka. Unraaeueii 3aa ¢ Beixogom B HuTepHer Ne
YuranbHbIiH 3271 122
Ne 122 ABTOMaTU3UpPOBaHHbIE pabouune mecta OubInoTeKkapei

ABTOMaTH3MpOBaHHbIE pabo4yKe MecTa JUIs YHTaTelei
ITpunTEp
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Cxkanep

Cremnaxu Uisi KHUT

Kadenpa

BrICTaBOYHBIH CTEIIAK

Karanoxubiii mkad

[Tocagounsie mecta (CTOJBI M CTYIIbs JJISS CAMOCTOSITEIBLHOM
paboThI)

Crenn nHGOPMALIMOHHBIH

Yciaoeus pas aun ¢ OB3:

ABTromaruzupoBaHHoe padodee mecto s sl ¢ OB3

JIunza Ppenens

CrenmanbHasg mapta JJs JHIl C HapyUICHUSAMH OIMOPHO-
JIBUTATEILHOTO arrapara

Knaeuarypa ¢ nanecenuem mpudra bpaiiis

KommnbroTep ¢ nmporpaMmMHubIM obecriederremM uist jur ¢ OB3
CBeToBBIC Masiku Ha JIBEpAX OMOIMOTCKH

TakTunbHbIC YKa3aTelld HAIPABIICHUS JIBHIKCHUS

TakTunbHbIE YKa3aTeNH BbIX0O/A U3 IOMEIIEHUS

KoHTpacTHOE BBIEIICHHE TMPOEMOB BXOJOB W BBIXOJOB U3
TTOMEIICHHS

Tabauuka ¢ wBauMeHoBaHHEeM OMOIMOTEKH, BBIIOIHCHHAS
mpudrom Bpaiins

ABTOMaTH3UpOBaHHbIE paboyre MecTa obecreveHbl 10CTyIoM
B OJICKTPOHHYIO HH(MOPMalMOHHO-00pa30BaTCIBHYIO CpPEIy
MU /IuC, BbIxog0oM B HHGOPMAIMOHHO-KOMMYHHUKAITUOHHYIO
cetb «HTEpHETY.




