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B. B. Mam®Bee8, A. A. Annenxoba, 1. H. Ipubrob

AHHOTaumA

MoarotoBKka byaywmx 6ubnnotekapei npeanosaraer uc-
NoNb30BaHWE WHHOBALMOHHbLIX MNeAarornyecknx Cpeacrts
A8 bopmmpoBaHMA BOCTPeOOBAHHbIX NPOPEeCcCUOHabHbIX
KOMMNETEHLMI B COOTBETCTBUMN C TPYA0BbIMU QYHKLUAMM U
npuopuTeTamun passutna bubamoteyHoro aena 8 Poccum.
ABTOpaMu nccnepyetca npobaema NPUMEHEHUSA NPUIOKe-
HWIA AR B NOArOTOBKE CreunanmcTos 6MbamoTedHo-nHdop-
MaunoHHON cdepbl anAa obecnedeHns AOMNOSHUTENbHbIX
YCNOBUI pa3BUTUA BOCTPEOOBAHHbLIX LIMPPOBbIX HABbLIKOB,
NoJly4YeHUs OMbITa NPOEKTHOW Hay4YHO-MUCCe0BaATEIbCKOM
N y4ebHO-NO3HABATENLHOW AEATENbHOCTM; MPUMEHEHUA
dyHAAMEHTaNbHOM Teopun No bubnnoTeyHomy aeny npu
OPraHU3aLMKN Ky/IbTYPHBIX MEPONpPUATUIA, pa3s/eKkaTeslb-
HbIX COBbITUI. Llenb nccnegosaHna — BblsiBUTb 0COBEHHO-
CTU NPUMEHEHUS CPeACTB TEXHONOTMM [LOMNOJHEHHOW pe-
ANbHOCTU NPU 0BYYEHUUN CNELManncTos BUBANOTEYHO-NH-
$opMaLMOHHON cdepbl 419 NOBbILEHUA KAa4yecTBa MX Nosa-
roToBKW. MeToZ0/10rMsA OCHOBbLIBAETCA HA aHa/nM3e NOTeH-
umMana TEXHONOTUWU AOMONHEHHOW PeanbHOCTU A/1A BbiC-
wero 06pasoBaHus, ANs NoaaepPKKn MHMumatns FOHECKO,
npu BblABAEHUN Npobiem UX BHeAPEHUSA B NOAFOTOBKY Crie-
umanmctoB 6ubnnoteyHo-MHPopmMmaumoHHon cdepbl. Mpu
pa3paboTke cucTeMbl y4ebHbIX 3a4aHMI1 HA OCHOBE NPUAO-
eHU AR yuTeHbl NONOXKeHNA NPOdECCMOHANBHOTO CTaH-
JapTa cneunanmcta no 6mbanoTeyHo-MHGOPMaLMOHHOM
AeATeNbHOCTW, CTPATErMmn passuTna GbanoTeyHoro Aena B
Poccuu. Mcnonb3oBaHbl NPUIOKEHMA U CPEACTBA 418 NOA-
OEPXKN TEXHO/IOTMK AOMOJIHEHHOM peanbHocTu: Quiver,
Star Walk, Mind Map AR, HISTARS, BBC Civilisations AR, AR
Ruler, Arloon chemistry, Arloon geometry, ZOME, JigSpace,
SketchAR 1 ap. B KauecTBe pe3ynbTaToB ONUCaHbI MAEN Me-
TOZMYECKOTO MOAXOAQ, OTparKatolero Heobxoaumble U3-
MEHEHUS B CUCTEME MOAFOTOBKM BbICOKOKBANNPULMPOBAH-
HbIX  cneuuanuctos  6ubAMOTEUHO-MHPOPMALMOHHOM
chepbl MMEHHO C Y4ETOM NONOMKEHMI NPOdPeccMoHabHOro
CTaHZApTa M HanpaB/eHW cTpaTernm passutus bubamo-
TeyHoro gena B Poccuu. B 3aKknt0ueHM aenatoTcs BbiBOAbI
06 0COBEHHOCTAX NMPUMEHEHUA CpeacTB TexHonormm AR B
AeaTtenbHocT 6ubnnoTtekapa (Bu3yanusauma uHbopma-
UMW, YCTAHOBNIEHME BPEMEHHBIX M 3MOLMOHA/IbHbIX CBS3ei
M T. n.). TakKke cHoOpmMyNMPOBaHbI METOANYECKME U TEXHU-
Yyeckue TPYLHOCTU Npeanaraembix HOBOBBEAEHMUIA: BbICO-
Kas CTOMMOCTb, TEXHMYECKMe cbom obopyaoBaHMA B 6UO-
NnoTekax. MonyyeHHble pe3ynbTaTbl MOTYT BbITb UCNONB30-
BaHbl 414 OpraHM3aLyMKn No3HaBaTEIbHOW Uccaef0BaTe b
CKOW AeATe/IbHOCTU CTYLEHTOB; B paboTe yupexaeHuii my-
3eHO-6MbIMoTEeYHOTO THNa.

KnioueBble cnoea

6ubnnoteyHoe peno, cpencrso obyyeHua, obpaboTka
JaHHbIX, BU3yanusauma, LMbpoBble TEXHOAOMMU, MpPO-
deccrmoHanbHbIM cTaHAapT, npunoxeHua AR

bnaropgapHocTu

ABTOpbI BblpakatoT bnarogapHocte deaepasbHOMY roc-
yAapcTBeHHOMY broaKeTHOMY 0bpa3oBaTenbHOMY yupe-
XOEHUIO Bbiclero obpasosBaHma «OpAOBCKUIA rocyaap-
CTBEHHbI MHCTUTYT KY/IbTYypbi» 33 NOAAEPKKY Neaaroru-
YeCKUX MHHOBALUMIM U AR-TeXHONOTnM B 0By4eHUN.

Abstract

The training of future librarians involves the use of inno-
vative educational tools for the formation of demanded
professional competences in accordance with the profes-
sional functions and priorities of the development of li-
brary science in Russia. The authors study the issue of us-
ing AR applications in training of future library specialists
to provide additional conditions for the development of
demanded digital skills, gaining experience in project-
and research-based learning and other educational and
cognitive activities; application of the fundamental the-
ory of library science to the organization of cultural
events, entertainment events. The purpose of the study
is to identify the characteristic features of augmented re-
ality technology use in training specialists in the library
and information sphere to improve the quality of their
training. The methodology is based on the analysis of the
augmented reality technology potential for higher educa-
tion, to support UNESCO initiatives, while identifying
problems of their implementation in training specialists
in the library and information sphere. The provisions of
the professional standard for a specialist in library and in-
formation sphere, the strategy for the development of li-
brary science in Russia are taken into account in develop-
ing a system of educational tasks based on the AP appli-
cations. The following applications and tools were used
to support augmented reality technology: Quiver, Star
Walk, Mind Map AR, HISTARS, BBC Civilizations AR, AR
Ruler, Arloon chemistry, Arloon geometry, ZOME, lJig-
Space, SketchAR, etc. As the results, the ideas of a meth-
odological approach reflecting the necessary changes in
the system of training highly qualified specialists in the
library and information sphere are described, taking into
account the provisions of the professional standard and
the directions of the strategy for the development of li-
brary science in Russia. The conclusions are drawn about
the characteristics of AR technology use in the work of a
librarian (visualization of information, establishment of
temporary and emotional connections, etc.). Methodo-
logical and technical difficulties of the proposed innova-
tions are also formulated: high cost, technical failures of
equipment in libraries. The obtained results can be used
for the organization of cognitive research activities of stu-
dents; in the work of museum-library type institutions.

Key words

Library science, learning tool, data processing, visualiza-
tion, digital technologies, professional standard, AR ap-
plications
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BBenenme / Introduction

IOHECKO B paMKax MeXIyHapOgHOro O10IMOTeYHOr0 COTPYJHYECTBa BBIIIOIHSIET
Takue PyHKINM, KaK OCyIIleCTBIIeHIe IIepCIIeKTUBHBIX MccIleoBaHM PopM 0Opa3oBaHs,
HayKM, KyJIbTypbl ¥ KOMMYHMKAIIV, HEOOXOAMMBIX B MUpe OyAylmero; mopgepXKiuBaeT
HpOABVDKeHNe, Ilepefavy v oOMeH 3HaHMsAMM [1].
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B 2021 rony Ilpasutensctso PO yrBepnmio Crparernio pasBuTys OMOIMOTEUHOTO
nena B Poccym mo 2030 roma. Ee ocHOBHEBIE 3amaunt — 0OHOBIIeHMEe KHVDKHBIX (DOH/IOB, pe-
MOHT 3/JaHWV, IIpVBJIeYeHIie MOJIOBIX CITEIMAJIVICTOB 1 oDecriedeHme OmbmoTek Oecriepe-
6ortaEIM VIHTepHETOM [2]. BaskHBIMM HallpaBIeHNsIMY 0003HaYeHbI Hay4YHOe 1 MeTOofJe-
cKkoe obecIieueHte, BHelIpeHe I POBbIX TEXHOJIOT, B TOM UlCIIe ¥ TeXHOJIOIMH JI0II0JI-
HeHHOM peastbHOCTI (AR) [3].

HocTirkeHNne Bcex yKasaHHBIX 3aj1ad, coryiacHo BeiBogaM E. A. IDiemkesuy, mpepnrio-
JlaraeT Mi3MeHeHVe KadecTBa IIOATOTOBKM OymyIIMX CIelaIicToB 0mbmoTeuHo-mHpOpP-
MalVIOHHOV cpephl: BKIIIOUeHVe MHHOBAIIMOHHBIX CPeICTB B OOydeHVe 1 OpraHM3aIiio
MIPaKTUKM CTYJI€HTOB, B3aVIMOIEVICTBIIE BCeX YYaCTHMKOB AMIAKTIUeCcKoro Irpoiiecca [4].

K. B. Yepxkacos, H. C. Uncrsikosa, B. B. HepHoB 3axmouator, 4T0 MOfIe/Ib 00yueHIs B COBpe-
MeHHOM (P POBOM MIpe [T0JDKHA Iperioiarat opMimpoBaHyie KpeaTVIBHOV JIMYHOCT, KOTO-
past OyeT criocoOHa K CaMOCTOSITEJTBHOMY TBOPUECKOMY TIOVICKY pellleHst IIpodeCcCHIOHaIBHBIX
3a/1ad4, MPVIMEHEHVIIO CPeICTB TeXHOJIOTMY JIOTIOJTHEHHOV peaIbHOCTY B Pa3/IMUHbIX HallpaBJle-
HISIX MIH(OPMAIIMIOHHO-KOMMYHVKAIIVIOHHOVI V1 COIVIOKYJIETY PHOVA [IeITe IbHOCTM [5].

JIx. bakka, C. barmypuic, P. @abperar, K. KuHIIyk yTBep KIaroT, YTo TeXHOIIOT VS IOITO THEH-
HOVI peaJTbHOCTV O0JIafiaeT CyIIleCTBeHHBIM 00pasoBaTe/TbHBIM TIOTEHIVAIOM 1 SIBJIIETCS YHIBEP-
CaJIBHBIM CPEZICTBOM /TSI Pa3BUTVIS TTAMSITVA, BHVMAHVIST, MBIIIUIEHV [6]. DTa TeXHOIIOTVIS IO3BOJISIET
JOCTUTaTh HOBOVI (DOPMBI YITpaB/IeHVIs M yIIOPSIIOUMBaHV JaHHBIX B IIPPOBOM Bifie; HOBOIO Ka-
4ecTBa ByByasmsaLym vHdopMmary; 60s1ee BBICOKOTO YPOBHS KOMMYHVKarm [7].

OnHako npuMeHeHMe CpefCcTB TeXHOJIOIMN JIOIOJIHEHHOV peajIbHOCTY B O0yueHmM
cryneHToB, cortacHO A. B. I'punmikyny, M. C. ITepesosunkoson, E. B. Pasosori, V. 1O. Xio-
OBICTOBOTVI, BBI3bIBAET MHOT'O IIPO0JIEM TEXHWIECKOTO (CTOMMOCTD 000PYIOBaHIS), METOIIIe-
CKOro (HaxoX[IeHVe B3aMMOCBA3M MeXIy TPaJVIVIOHHBIMM OVIAaKTUYecKMM MeTOoIaMu,
cpercTBamu 1 Bo3MoKHOCTssMM AR), ricvxosiormdeckoro (rojIoBHbIe 00JIi, arpeccrist, «Iorpy-
JKeHVe» B BUPTYaIbHBIV MUpP) xapakTepa [8]. HecMoTpst Ha TO uTO MMM OIVIcCaHBI YCIIOBUS
IIOITOTOBKM I1€[IaroroB IMPOBOVL IIIKOJIBI K IIPVIMEHEHMIO TEXHOJIOIMN JIOIIOJIHEHHOM pe-
asrbHOCTU B 00yueHum, E. B. Cobosesort, H. J1. KapaBaeBbiM BbLsABIIeHBI yCI0BUA 9P PEKTIB-
HOVI IIpodpecCrOHaIbBHO-OPMEHTPOBAHHOM KOMMYHVKALVM IIPY BUPTYJIBHOM CETeBOM
B3aMIMOZIEeVICTBUM [9], cyIiecTBeHHBIMM ITpo0OIIeMamMyt B IpviMeHeHV TexHostorn AR B o0y-
YeHW CITeVaIICTOB OMOIMoTeYHO-MHMOPMAITMOHHO cpephl SBIISFOTCS:

— COOTHeceHVe IUIAaHMPYeMBIX Pe3yJIbTaTOB IIOATOTOBKY, (POpMUpPYyeMBIX KOMIIeTEeH-
11 OMOIIMOTEeYHOrO CIIeIaIVICTa C BO3MOXKHOCTSIMI IIPVIIOXKEHUT 1 CpenicTB AR;

— BbIOOP nIpwIoKeHMss AR, MaKCMaJIbHO COOTBETCTBYIOIIETO TPYAOBbIM (PYyHKIIVISIM,
BXOJISIIIIVIM B IIPOdPeCCOHAIIBHBIV CTAaHAAPT CIIeIaINCTOB 110 010mmoTeuyHO-MHPOpMAII-
OHHOV [1esITeJIbHOCTH, HallpaBJIeHVaM CTpaTerni pa3BuTus 0mbmoTreuHoro nesias Poccum.

OTM BBIBOABI BO MHOIOM COBIAJAIOT C 3aKIOUeHMsAMM, CPOpMyIMpOBaHHBIMU
T. B. CrytnHOM-SIcMHCKO 1O pe3ysibTaTaM VMCCIeIoBaHNUIL Ha (aKyJIbTeTe XXy pHaIMCTUKA
Bernopycckoro rocynapcrsenHoro yuusepcureta [10]. Ero onvceiBaercsi criekTp opraHmsa-
LIVIOHHBIX IIPO0JIeM, CJIOXKHOCTM MeTOMMYecKoro obeciieueHns: y4eOHOro Irporiecca u Tex-
HUYecKyie cOou BO BpeMsi IIPOV3BOICTBEHHOV ITPaKTUKIA.

Urak, 11e71b pabOTBI COCTOUT B BBISABJIEHUN OCOOEHHOCTEV! IIPYMEeHeH s CPeJICTB Tex-
HOJIOTMM JOIIOJIHEHHOV peaJIbHOCTY PV 00y dYeHuUN CHelaJIICTOB 01bmoTeuHo-MHPOP-
MaIMIOHHOV cdephl 15 ITOBBIIIEHNS KadecTBa VX IIOATOTOBKIL.

['mrioTesa mcciemoBaHys: HpUMeHeHre IIpwiIokeHn AR B moAroroske OymyImx
61OIMOTeUHBIX CHEIMAaIVICTOB II03BOJINT 00eCIIeUnTh IOIIOJIHMTe/IbHbIe YCIIOBYS [IJI pas-
BUTVS BOCTpeOOBaHHBIX IIM(PPOBBIX HABBIKOB (COCTaBJIEHVE aBTOMATUYECKVIX 3aIllPOCOB I10
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IapaMeTpaM II0JIb30BaTeIIs; MOVCK JAaHHBIX B IIpeJIIosiaraeMbIX MCTOYHMKAX; aHaJIU3 VH-
dpopmarimm 1 orieHKa Ka4ecTBa; OpraHm3alys v XxpaHeHe OvbmoTeuHbIX POHIIOB; COOITIO-
JIeHIIe STIUECKVIX HOPM IIPY BUPTYIbHOM B3aVIMOIEVICTBUAN V1 T. I1.).

B xauecTBe OCHOBHBIX 3a/1a4 OBUIV 0003HAUEHBI CJIEYIOIIIE:

— ommcaTh crenmduKy TPYAOBBIX (PYHKLWI, COOTBETCTBYIOMIVX ITpOodeccroHasIb-
HOMY CTaHAAPTY CHEeNVAIVCTOB II0 OMOMMOTeYHO-MH(POPMAIVIOHHOV IesTeTbHOCTY, C
y4eTOM BO3MOXXHOCTEVI IIPVIJIOKEHNI 1T TexHostormm AR;

— IOIIOJIHWUTB CYIIECTBYIONIYIO CUICTEMY TPpeOOBaHNII K IIPVIMEHEHIO CPEICTB TEXHO-
JIOTVIVI JOTIOJTHEHHOV PeaJIbHOCTM B 00y9eHMV BBICOKOKBIM(PUIIMPOBAHHBIX CITEIIVasIi-
CTOB OMOIMOTeUHO-MHQPOPMALIIOHHOVI CPEPBI IMEHHO C YYeTOM HallpaBJIeHWII CTpaTermi
passuTys 6ubmoreuHoro nerna B Poccu;

— OmMCcaTh CUCTEMY PabOTHI 110 IPVIMEHEHMIO IIPVUTOXKEHUII M CPEICTB TEXHOJIOT N
JTOTIOJTHEHHOVI PeaJIbHOCTY B 00yUeHm OMOIMOTEeYHBIX CITeLaIVICTOB;

- 9KCIIEPVIMEHTAJIBHO ITPOBEPUTE 3(PPEKTVBHOCTB IIpeyIaraeMoro BapraHTa OOy YeHIsL.

O030p nureparypsl / Literature review

A. B. 'pyHIIIKYH OonpesiesIsieT, 4To TeXHOJIOIVS JOITOJIHEHHOVI PeaJTIbHOCTH €CTh COBOKYII-
HOCTB CPEe/ICTB VI CLIOCOOOB, ITO3BOJISTIOIIVIX CO3[IaBaTh IS YeIoBeKa BUIIVIMOE TPeXMepHOe ITPo-
CTpaHCTBO. B 3TOM mpocTpaHCcTBe HOBbIe OOBEKTHI BCTPAMBAIOTCS B PeaJIbHYIO Cpefy, B KOTO-
POV pacrioslaraeTcs 4ejIoBeK B TEKYIIMII MOMEHT BpeMeHn. bosiee Toro, oGpasyemMble BUPTY-
aJIbHBIe OOBEKTHI 1 VI3MEHSIIOTCS COBMECTHO C peaJIbHBIM OKpY>keHneM. I 1o COBOKYTIHOCTM 3TVX
dpaxTOpOB BUPTyasIbHbIE OOBEKTBI BOCIIPVHMMAIOTCS KaK 3JIeMeHThI peasibHoCTH [11].

B. Mapun-[Inac, M. JToniec-Ilepec, b. ®eprannec-Pobsiec oTMeUaroT, 4ToO IOIIOIHEH-
Hasl peaJIbHOCTb — 3TO 0colas MHQOPMaIIMOHHO-00pa3oBaTeIbHas cpefa, KOTopas IIpsMo
VIV KOCBEHHO OIIOJIHSAETCS 3JieMeHTaMy (PU3MUecKoro Mypa IIpy IIOMOIIN I poBBIX
ITaHHBIX B PeXVIMe «371ech 1 cevrdac» [12].

HvmakTiraecKmii IIOTeHITAI COBpeMeHHBIX cpeicTB TexHos1ornm AR ommcas B pabore
3. V. Visanosom [13].

A. B. I'puHITIKYH 0c000 BBIIEIIIET TO OOCTOSTEIIBCTBO, UTO IIpVIMEHeHe TEXHOIOTM J10-
TIOJIHEHHOV peaJIbHOCTH B ITOZITOTOBKE BHICOKOKBIM(DUIIMPOBAHHBIX CIIELMAIIVICTOB II03BOJISIET
HaKJIa/IbIBaTh KOMITBIOTEPHYIO I'paddVIKy VI TEKCTOBYIO MHQOPMALVIO B KOHTEHT peaIbHOIo
dsiaeckoro Mmpa B HacrosirieM BpemeHn [14]. V1 mevicTBUTeIBHO, BO3HVIKAeT OIIyIIeHVe
HaxoXXAeHVIsl THAPOPMAaIIMOHHBIX BUPTYaJIbHBIX OOBEKTOB B PeajIbHOM cpefie. DTV 00CTOSTe Ib-
CTBa CIIOCOOCTBYIOT aKTMBM3allMV MHTepeca, IIO3HaHI, VcCIlelloBaHs 1 TBopuecTBa [15].

A. B. VIBaHOBa Taxke mpemyiaraeT CTpPyKTypy IIPWIOKeHWI [JOIIOJIHEHHOV peaslbHO-
cTu 1t oOyueHus B Byse. [IpoekTupyemasi cTpyKTypa BKJIIO4aeT B ceOs CIIeAyIoIe Mo-
IyJIN: KaMephl OTCIIeXMBaHS, XpaHeHMsl 00beKTOB, YCTPOVICTBA BU3yaIM3aliiv 1 I10J1b30-
BaTesIbCKMM MHTEpderic [16].

X. INanarmanHmc, 0600111ast OIBIT CHeMaINCTOB B oo1acTt AR, IIpuXoOuT K BBIBOAY
O TOM, 4TO Ham0OoJIee 4acTo B BBICIIIEM OOpa30BaHMM 10T CPeICTBaMIM TEXHOJIOTUM IOII0JI-
HEHHOVI peasIbHOCTY IIOHMMAIOT MHTepaKTUBHBIE 11 PpoBble 00BEKTHI B (popMaTe TeKCTa,
BUIIEO WIV ay[ayo, BeIpaKeHHble TPV ITOMOIIM KOMITbIoTepHoM rpadmku [17].

B. Mapcesib, onviceiBast BOSMOXXHOCTHM TexHOJIormy AR 11 HOATOTOBKY MHXKeHepPHO-
TeXHWUYECKMX CIellVaJIVICTOB, OIIpeiesigeT JOIIOJIHeHHYIO PeaJlbHOCTh KaK CHCTeMY, IIpeso-
CTaBJIAIOIIY IO BO3MOKHOCTB 3aII0OJIHeHNs peaIbHOro (pusmdecKkoro mpocrpancTrsa 3D-moe-
JIAIMM, TeKCTOM, M300pakeHMsIMI U IPYTMMY BUPTYaIbHBIMIY OOBeKTaMl MaKCMaJIbHO pe-
IVICTYHBIM 00pasom [18].
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B. B. JleTkoB aHaymm3upyeT OugakTdeckKye BO3SMOXKHOCTU TpeHaXepa Ul U3y YeHVIsd
VI HIOHVMAaHMS CTPYKTYPBl 00beMHBIX puryp [19].

Ecm paccmaTpuvBaTh HETTOCPENCTBEHHO ITOJITOTOBKY CITEIMAITICTOB OMOIMOTeYHO-MH-
dpopmarioHHOV ccpepbl, TO BaXKHBIE Pe3yJIbTaThl chopMy poBaHb B pabote H. B. BacviseBom
[20]. OHa oTmeuaer, UTO ISt OpraHv3ary MHPOPMAIIVIOHHOTO IPOCTPAHCTBA, IPVIB/ICUEHVIST
upraresievi, odorarreHst POHIOB HeOOXOIMMO BHEIPSITH B OMOIMOTEYHYTO 1€ TeITHHOCTD CPE]I-
cTBa U mpwioxkeHus AR, HarmprmMep, U1 COBMeITeHNs peayIbHOTO M BUPTYalIbHOTO MmpoB. Ho-
BO€ «/IOTIOJTHEHHOE» ITPOCTPAHCTBO TIO3BOJIUT BV3Y/IM3MPOBaTh HEOOXOAVMYIO MH(OPMAIIVIO
Y YIIPOCTUTH HocTym K Hert. H. B. BacsibeBa aHaym3mpyeT pasHo0OpasHble IPIUIoKeHVIsT, OCHO-
BaHHbIe Ha IpVHITMIIaX AR, 1 IIpUXOIUT K BBIBOITY, UTO OOIIEITpUHATHIX AR-pertieHnii, onTv-
MI3VPYIOIIX IIPOLIecchbl OMOIMOTeYHOTO fef1a, 10 CVX IOp He paspaboTaHo [21].

K. Ouec Kappepa, n3yuast mpoGiieMbl HOATOTOBKM OMOIIMoTeKaper, BOCTpeOOBaHHBIX
Ha Me>XX/TyHapOIHOM PhIHKE TPY/Ia, YKa3bIBaeT, YTO B HACTOSsIIIee BpeMst (DyHKITUM 1 yCITYTU
TPaUIIMOHHOV OMOIMOTEKM COeMMHSIOTCS C (PYHKIMSIMI U yCITyraMu I poBovi 6mdimo-
TeK/. DTO HallpasIeHVe pa3BUTIs OMOIMOTEeYHOTO Jier1a JOJDKHO HaTV OTpaKeHNe B Ka-
YeCTBEHHOM M3MEHEHW CYICTEMBI BBICITIEro oopa3oBanms [22].

CorstacHO TIONIOXKEHVSIM MTPOdecCMOHaIbHOTO CTaHIapTa [UIs CHeIMaIiICTOB B Omb-
JIMOTEYHO-MHMOPMAITMOHHOM AesSITeTbHOCTM, K OCHOBHBIM (PYHKITVSIM OMOIMoTeKapevt oT-
HOCATCS: OMbIIMoTeuHO-MHMOPMAaIIMOHHOe 00CITy )XIMBaHMe, ITPOBeIeHe KyJIbTyPHO-IIPO-
CBETUTEITBCKMX, 00pa30oBaTeIbHBIX MEPOIIPUSTIT, BeJIeHe CaliTOB/ IOPTAJIOB, CETEBBIX CO-
VAJTBHBIX CEPBVICOB, OPTraHM3aMs M TEXHOJIOTMS PaboThl ¢ (POHIOM PEIKMX U ITeHHBIX
KHUT U T. 1I. [23] Peari3ariyst mpakTiaeckyt KaXaov (YHKIVNM IIpeIioyiaraeT CIIoIb30Ba-
HVIe IIMPOBBIX TEXHOIOTWV, B TOM umcile 11 cpencTB AR [24].

AHaBUpys pa3yHble PYHKIMY IIPWIOKEHNI JOTIOITHEHHOV PealbHOCTH, CTUMYJIV-
pyIolire pa3BuUTHe OYIyIIero CreraIicTa B oTpaciv oudmoTedHo-MHAOPMAIIOHHO [1es-
TEJTBHOCTY, 3aK/IF0YaeM, UTO OOJTBIIIMHCTBO M3 HMX COOTBETCTBYET TPYIOBBIM IEVCTBISIM OV10-
JIMOTeKapsI M HalTpaBJIeHVSIM CTpaTervy pa3BuTys OmormoTedHoro 1erna B Poccriv 1 mupe.

OmHako, Kak nokasbiBaeT 3. A. VIrHaTheBa, CYIECTBYIOT HPaKTUUYeCKne TPYTHOCTU
peayM3aliny BhISIBJIEHHBIX TTOTEHIIVMATBHBIX BO3MOXKHOCTeV M (DYHKIMI IpritokeHmn AR
JUISL TIPYUMEHeHMS X Ha ITPaKTUKe IIPU ITOATOTOBKe OYIayImXx OubIMoTeuHbIX Crelaiv-
ctoB [25]. Bo3HU1KaeT 00beKTMBHaS HEOOXOIMMOCTb M3MEHEHWS I1eIarorOM BBICIIIe IITKOJTBI
BCEVI METOIMYECKOV CUCTeMBbI 00ydeHms [26].

[ercTBUTEIIPHO, TPOIIyMbIBaHME CUCTEMbI YUeOHBIX 3aJlaHMUI Ha OCHOBE ITPUIIOXKe-
HUM AR mpy MOJITOTOBKE CITEIMaIMCTOB TSI COBPEeMEHHOV OnOIIMoTeYHo-mHMOpMaImoH-
HOW J1esITe/TbHOCTY JOJDKHO BKJTIOUATh 3TAll OCMBICTIEHMS M BBIOOPa I POBBIX PeCcypCoB,
MaKCMMaJIbHO COOTBETCTBYIOIIVX TPYIIOBBIM (DYHKIIVSIM, BXOISIIIM B VX ITPOdeccroHab-
HBIVI CTaHIAPT, ¥ HallpaBJIeHMSIM CTpaTernm pasBuTus oubmmoreunoro fena B Poccum.

TpebyeTcs BhITTOITHEHME KOMIUIEKCa paboOT MO OpraHM3alM «IOTIOJTHEHHOTO» IIPO-
cTpaHCTBa OMOIMOTEeKN (KHVDKHOTO (POH/IA, BHICTABKM U T. II.), OPMEHTAIIMS €eT0 cofeprKa-
TeJIbHOTO HAIlOJIHeHMs KaK Ha I1e/I 00pa3oBaHMs, Tak 1 Ha crieidryaeckrie ocoOeHHOCTI
Oymy1en mpodeccroHaIbHOV IesITeJIbHOCTL.

«domomHeHHAas» 0Opa3zoBaTesTbHasI cpefla I0JDKHA He TOJIBKO CIT0cOOCTBOBATh JOCTH-
JKEHVIO TPUOPUTETOB CTPATETMVI Pa3BUTYS OMOIMOTeYHOTO Jter1a B Poccum, HO 1 OBITH ITep-
COHAJIPHO OPMEHTMPOBAHHOV ¥ YUUTBIBATh OTPeOHOCTM caMmx OmOImoTeKaper, IIoceTu-
Testert OMOIMOTeK 1 IToTpebuTesIeN nx yCIyT.

Takvm oOpa3owm, cyiiecTByer oObeKTMBHAS ITpo0sieMa, KOTopas BbIpaXkaeTcs B HeoO-
XOAVIMOCTY BBISIBJIEHVSI OCOOEHHOCTEVT ITIPUMEHeH S TPVIIOXKeHU 11 cpericTB AR mpu o0y-
YeHMY CIeIMIIVICTOB 110 00paboTke MHpOpMalim B OmbimoreuHon cdepe 1S MOBBIIIIe-
HIS KavuecTBa MX ITOJTOTOBKNA.
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Metononornueckas 6a3a ncciaemosanms / Methodological base of the research

B pabote mpumMensyich cileyroIiie METOAbL: TeOpeTUYeCcKII aHa/In3 1 0000IIIeHe
JIATepaTypel IIPY ONVICAHWY IOTeHIIVala TeXHOJIOT MY TOIIOJTHEHHOV peayIbHOCT IS BbIC-
1rero obpasosanms, s nogaepxxku vauIMaTe FOHECKO, npu BeIsiBiIeHMN 1Ipo0iem mx
BHeIpeHVs B IOATOTOBKY CHeIMaJIICTOB 0110/ I10TeYHO-MHAOPMAIIMOHHOM cpephbl.

ITpu BeIgBIeHUYM cymHOCTM AR Kak MHHOBAIIVIOHHOVI II€JarOrmyecKo TeXHOJIOIVIV
ObUIM M3ydeHsbl BbIBOABL A. B. I'puHInkyHa [27]

bbutn mpoaHaM3upoBaHbl IPWIOXKEHMS 1 CpefCTBa TeXHOJIOI MM JOIIOJIHEHHO pe-
JIBHOCTY, KOTOpble IPVMEHSIOTC B BBICIIIEM 0Opa3oBaHMM U IIOATOTOBKE CIIEIVaJIVICTOB
110 o0paboTKe JaHHBIX B OMOIMoTeuHOM 1 MH(OpMaILMoHHOM cdepax [28].

Taxoke yureHspl aHamTdeckre BbiBoabl H. B. BacwibeBor oTHOCHTEIBHO HOTEHIIV-
asa cpeacts AR mis passutus Oubimorteunoro gena B Poccn: npwtoxenns 3D BOOM,
wiardopma gonoHeHHON peasibHOCT ARTEFACT, Ilaneo AR-Ttyp, «AHHa AxmaToBa
AR», HP Reveal, mono-npusioxxenne Conteng AR, Quiver, Live Coloring, kaura «Ilemiep-
Hble Joan» ¢ AR-TexHostorvert Ha 6ase nipwioxeHns Blippar (DEVAR kids/ DEVAR) [29].

[Tpu BeIsIBIIEHNY IIPOOIIEM peaT3alivy ITOTEHIIVMAIBHBIX BO3MOXXHOCTe 1 PYHKITN
npwioxkeHn AR 11 mpuiMeHeHMs X Ha IIpaKTHKe IIpY MOATrOTOBKe OyayIyx 6moimo-
TEUYHBIX CIIEVaIMCTOB VCIOJIb30BaINCh MaTepuassl B. B. Korerko [30].

[TomoxxeHMs TpOdeCcCOHATIPHOTO CTaHAaPTa CITeMaJICTa 10 OMoIIMoTeYHO-MHPOP-
MalVIOHHOM HedTernbHOCTY, CTpaTerum passuTys Oubimmoreuroro gena B Poccum yamToI-
BaJIVICh ITPVI pa3pabOTKe CUCTeMBI YIeOHBIX 3a/IaHNI Ha OCHOBe IpIoskeHmit AR.

B wmccienoBaHMM MCIIOIB30BaINCh pas/IUHble MIPWIOXKEHMS ¥ CpefcTBa I IOfI-
JepKKI TeXHOJIOIMM JIOIOJIHeHHOM peaspHOCTH: Quiver, Star Walk, Mind Map AR,
HISTARS, BBC Civilisations AR, AR Ruler, Arloon chemistry, Arloon geometry, ZOME,
JigSpace, SketchAR u f1p.

B xauecTtBe xpuTepueB M aHam3a cpencts AR mcnonb30Bavch CIeAyIomye: TUI
pecypca (mpwIioxeHmne/ wiaTdopma), prHAHCOBasI OCHOBA (IUIaTHO/ OecIutaTHO), PYHKIN-
OHaJIPHBIE BO3MOXKHOCTM (C YU€TOM CIeIMdUKM paboThl crielyaIncTa o oubmoredro-
MHAOPMAIIMOHHON AeATeJIbHOCTH), HTepderic 1 Om3aiiH, MMEIOIINIICS OIBIT IIpuMeHe-
Hug cpencrsa AR Ha npakTtike. Ha ocHOBe aHammiTideckoy paboTsl ObUIO BEIOpaHO TpU
cepBuca ISl IO POOHOTO M3yUeHMs U IIOCIIeAyIOoIero IpruMeHeHns X B padoTe 6mbimio-
tekaps: Quiver, HP Reveal, JigSpace, SketchAR.

VIx mocTromHcTBa: Hajame OecrylaTHOro (pyHKIIMOHasIa, MTHTYUTUBHO IIOHATHBIV VH-
Tepderic, BOSMOXKHOCTY TS «OXKVBJIEHVS» CTAaTMYECKMX M300paskeHNI, TPUKPeIUIeHMs K
HpeaMeTaM, WUIIOCTpaLAM CBOMX (WIM BCTPOEHHBIX B mporpammy) 2D- 11 3D-00beKToB,
HaJIV4gie MYHVIMaJIbHBIX METOOMYeCKIX pa3paboTOK 10 yCTaHOBKe IIPOrpaMM.

J1J11 O1LIeHKM BXOHBIX YCIIOBUI MCIIONIb30BaHO TeCTHpOBaHMe, BKIoYalolllee cyielyo-
e Os10km: «bubnmoreunoe neto» (20 6asw1oB), «Lindpossle TexHOIOrMIM» (20 6asU1OB). 3a
Ka’KJ0e BepHO BBIIIOJIHEHHOE 3ajlaHle CTyIeHT oiayJai 1 6at

Vrak, B pesysibTaTe IepBOHaYaIbHOV IMarHOCTVIKY KaKIBITI 0Oy YaroImyics Habupail
ot 0 o 40 GasuioB. 114 oIlpenesieHNs yPOBHS IIOATOTOBKM (II0 CyMMe BcexX [IBYX OJIOKOB)
ObUIV BBeleHbl ypOBHM «HU3KMUI» (0T 0 110 19 6ajU10B BKIIIOUNTESIBHO), «cpeqHuin» (oT 20 1o
34 OasU10B BKITFOUMTEIIBHO), «BBICOKMII» (00J1ee 35 OajUioB).

B nccnenosanmy npursm ydactue 46 cryzneHToB OpsIoBCKOTO TOCYyIapCTBEHHOIO VH-
CTUTYTa KYJIBTYPBI C (paKyJIbTETOB JOKYMEHTHBIX KOMMYHVKAIINT 1 COIIVAJIbHO-KYJIBTY PHOVA
HesITeIIbHOCTY IPU M3y4eHnM KypcoB «/IHdopMalioHHble TexHoIormm», «VHadopMaTiika,
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«VIHdopmMarioHHO-OMOMorpadvdeckas KyJibTypa». beuin 3amgericTBoBaHbI OOyJaroIyecs
110 HarrpassteHuro rmoaroroku 51.03.06 brbmioreuno-1HMpOpPMaIMOHHAS 1eSTeTTEHOCTD.
baser mpakTykm: oOmacTHbIe M TopopacKue 6ubmmoTtekn r. Opria, ToMa TBOpYecTBa, 00-
JIacTHBIe M ropoackue Mysen. Viccimemosanme mposoawiock B 2020-2021 romax. Cpegaun
BO3pacT pecrioHeHToB cocTaBwl 20 jteT (60% nesymiex n 40% MOJIOIBIX JIIOEVA).
CraTucTidaeckast 00paboTka pe3ysIbTaTOB BBIIIOJIHEHA TPV IIOMOIIV KpuTepwst ¥ 2 (Xu-
kBazpat) IInpcona.

PesynbraTsl nccenoBaHmsa / Research results

Vmounenue ocrobruix nonamuil

O0o0111as BeIIIEN3I0KeHHbIe ITOHATVIS, MOXKHO CeJIaTh BBIBOJ, O TOM, YTO JOIIOJTHEH-
Hasl peaJIbHOCTb — 3TO TeXHOJIOTVsI, BKJIIOYAIOIIas B peayIbHbIVI MUP BUPTYalIbHYIO MHEPOP-
Malyio, KOTopasi, KakeTcs, COCYIIeCTByeT B TOM e IIPOCTPaHCTBe, YTO U caM 4YeJiosek. I1o-
JTy4daeMas IIoJIb30BaTesleM MHOpMalysa He OTpaHNYMBaAETCs TOJIBKO 3PUTeIbHBIM BOCIIPU-
aTvieM. MoryT noaxIouaThCs U CJIyX, M OCsi3aHMe, CIIOCOOCTBYIOIIE OLIYIIEeHNIO «II0Tpy-
JKeHMsI» JOIOJIHeHHON peasibHOCT. CpencrBa AR 1I03BOJISIOT 3aMEeHUTDH WIIN JIOIIOJIHUTD
CYIIIeCTBYIOIIIVe IIPOCTPaHCTBEHHBIE IIPe/IMeThl, a 3HAaUNT, COBMeIIaTh CreHepVPOBaHHYIO
KOMIIBIOTEpOM MHGPOPMaLNIO C peaJIbHOV cpefot. briaromapst aToMy nipmiokeHns Ha oc-
HoBe AR MoryT paboTaThk B MHTEPaKTMBHOM peXVMe B peaIbHOM BpeMeHTI.

J1J151 TOro 4TOOBI COMPUKOCHYTHCS C AOIOTHEHHOV PealbHOCTHIO, JOCTaTOYHO HasIl-
uyie cMapTdOHa, IUIaHIIIeTa, KoMIIbIoTepa Wi AR-04KOB, KOTOpbIe SABIISIIOTCS TEXHYEeCKO
000J10UKOTI TeXHOJIOIUN. I'ajKeThl JO/DKHBI IMeTh CIleliaIbHOe IIporpaMMHOe olecriede-
HUe ¥ Kamepy. IIpu Hajmamm Bcex BBIIIOJIHEHHBIX YCIOBUV MOXKHO, HaIllpuMep, IOrpy-
3uThcs B Mup «JIptovica Kaposuta», yBuners pasHoOOpasHble ropoa-Ipuspaky, I1o0sBaTh
Ha Octpose [Tornbmmx Kopabieir n «HayTtwtyce». C moMOIIpI0 MHTEPAKTUBHOTO T'MIa
II0JIb30BaTeIb OMOIVIOTEKN VIMEeT peayIbHyI0 BO3MOXXHOCTH ITO3HAKOMUTBECS C MICTOpMEN
Pa3IMYHBIX APXUTEKTYPHBIX COOPYXKEHMUVI, ITaMSITHVKOB, 3KCIIOHATOB. OOBIBaTEIIb MOXKET
IIPOYyBCTBOBATh MUP C TOW «CKa30YHOV» CTOPOHBI, KOTOpas CyIIleCTBOBasla, Ha ero B3IJI,
TOJIBKO B VI3ympynHoM ropope. VIMeHHO aHaJIOTMsI «OUKOB C 3€JIEHBIMM M3yMpPYIHBIMU
cTeKJIaMM» — IIpwiIokeHne AR - 03BOJISET U IIIKOJIBHUKY, U ero poauTessiM (OalyIkam,
ZlefdyIlKaM) HaxOOWUTh B3aMMOIIOHVMaHIMe ¥ OAMHAaKOBO 3MOIMOHAaJIbHO BOCHPUHMMATh
«JTOTIOJTHEHHBI» MuUp [31].

s mpymenenus cpencts AR Ha IpakTyke Ipu IIOATOTOBKe OyayIyx 01moiamoTey-
HBIX CIIEIVaINCTOB ObUIa OIlpesiesleHa I10C/IeI0BAaTeIbHOCTD JIeVICTBUIL:

1. Texanueckoe cpencTBO (KOMITBIOTEP, CMapTQOH, IUIAHIIET) C IIOMOIIBI0 KaMepbl
aHaJIM3MpPYyeT OKpYy Karollee IIPOCTPaHCTBO.

2. CpencrBo AR HaxoauT «HeoOXOAMMBIe» I10 3aIIpOCy I10JIb30BaTelIsi OOBEKTHI peaslb-
HOI'0 MUpa.

3. Kubepdmsnmueckoe ycTpoOMCTBO pacrHo3HaeT pusmdeckuil OObeKT ¥ BBIBOOAUT Ha
5KpaH KOMITbIOTepa ero BUPTyaJIbHBIN 00pas.

4. IIporpaMMHOe CpefiCTBO «IIPUBSI3bIBaeT» BUPTYaJIbHbBIV OOBEKT K pealLHOMy 00b-
exty. IIpn mocienyromienn TpaHcdopMaumuu oObeKTa (BpallleHUM WWIM IlepeMeIeHIN)
IIOJIb30BaTeIIb TaKXXe BpalllaeTcs VIM IepeMellaeTcsl.

B mposogmMoM mcciieoBaHMM B3aMIMOMEVICTBIE CIELVaIICTOB OMOIMOTeYHO-MH-
dopmariorHo cdeprl ¢ ommcaHHOM cucteMot AR paccMaTpuBaeTcs KaK MHTEIUIEKTY-
JIbHO HaIlpaBJIeHHas 1 II03HaBaTe/IbHas [1esiTeJIbHOCTh, YIMUThIBaIOIas 0cOOeHHOCTI Oy-
Ay1ren paboTel 11 HaIIpaBJIeHVs CTpaTeruy pa3sBuTs 61bimoTeuHoro nesa B PO.
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Pearusayus obyuenus cneyuasucmol 0ubAUOMeUHO-UHGOPMAYUOHHOUL chepbi
npu noddepixke AR

ITemaror B pamkax Kypcos «/HpopMalMoHHbIe TexHOJIoTMN», «VIHdopMaTHKa» 13y-
qas cpenctea AR: Quiver, Star Walk, Mind Map AR, HISTARS, BBC Civilisations AR, AR
Ruler, Arloon chemistry, Arloon geometry, ZOME, JigSpace, SketchAR. IlogpobHo pac-
CMaTPUBaIVICh MX (PYHKIIMOHAIbHBIE BO3MOXXHOCTV, [JOCTOVHCTBA U HEIOCTATKV B KOHTEK-
CTe TPyAOBBIX PYHKIIMI OMOIIMIOTeKapsL.

Hanpumep, Mind Map AR (http:/ /mindmapar.com/index.php). DTo cepsuc s co-
30aHM TPexXMepHBIX acCOLMATMBHBIX KapT C JIOIOJIHEHHOW peasjibHOCThIO W1t Google
ARCore. Metoanueckoe HallojIHeHVe — MeHTaJIbHbIe KapThl B JIOIIOJTHEHHOV peaIbHOCTM.
He mmeeT Bo3pacTHBIX orpaHmMdeHnit. B TpexmMepHOM mmpocTpaHCTBe NIPWIOXKeHNe IIpero-
CTaBJIsIeT BO3MOXXKHOCTb CTPOUTBD CBSI3VI MEXIIy 3JIeMeHTaMVl, [eJIaTh BeTBY 1 JO0aBIIsATh PU-
CYHKM, pa3/IiuHble JOKYMEHTBHI, 3arpy>XKaTb CBOV MaTepuaJIbl, SKcopTuposaTh nx B Word.
OpnHako IOTIOJTHUTEIBHBIE PECYPCHI M BO3MOXXHOCTY HeoOXoAMMo IToKymats (ot $ 2,75 o
$9,99). IlonyueHHYIO B IPWIOXEHMN CXEMY MOXXHO OyJIeT pacCMOTpPETh CO BCeX CTOPOH.
[Iporpamma MO3BOJISIET BU3YyaIM3MPOBATh M CTPYKTYPUPOBATh CJIIOKHYIO MHQOPMAIINIO.
Taxke ee MOXXHO VCIIOIIB30BaTh B OMOMMOTEYHOM [erTe I IOHVIMAHVS CJIOKHBIX Mepap-
XWYeCKMX CBsi3el (TeHeasIoraeckoe IpeBo PoMaHOBBIX), aKTUBUPYSI €CTeCTBEHHYIO CIIOCO0-
HOCTB MO3Ta MBICJINTB IIPOCTPAHCTBEHHO. VIcII0Ib30BaTh JaHHBIV CEPBIIC HEIIOCPEICTBEHHO
B OMOMoOTeKe OKa3ajloch 3aTPyAHUTEIPHO, TaK KaK ITOJTHOIIEHHOV MHCTPYKLMM Ha pyc-
CKOM #3bIKe HeT. OpuIaIbHbIV CaliT IIpeJoCTaBiIgeT BO3MOXHOCTb IIOCMOTpPeTh MHAOP-
MaTVBHBIe BUIeo 0e3 03ByUMBaHMs, C peIUIMKaMI Ha PYCCKOM S3BbIKe.

15t coBMertieHmst 0Opa3oBaTeIbHBIX, IO3HABATEIBHBIX VI BOCIIMTATEIbHBIX II€JIEV B
IIOATOTOBKE CIIeLVaIVICTOB OO0 TedHO-MHMOPMAIIMOHHO cpeprl Oosiee TT0Ie3HBIM MO-
XeT okasarbcs cepBric ZOME. D10 MecceHKep M ceThb JIOIIOJIHEHHOV peasIbHOCTY, I7ie VIMe-
IOTCSL IHCTPYMEHTSI [JIs1 TOTO, YTOOBI CO3/1aBaTh IIM(PPOBOI KOHTEHT U JIeJINTHCS IM B JIIO-
6071 Touke MMpa, a He IIPOCTO HaXOOUTHCS B CETM.

Vi, sanpumep, npwioxenne JigSpace (https:/ /jig.space/). Cepsuc ssisieTcst Gec-
wiaTHBIM. OH NO3BOJIsAET co3aBaTh 3D-Ipe3eHTalM B JOIIOJIHEHHOV peasibHOCTH. Paspa-
6oTunkn mpemiaratoT Oostee 100 ThICSY ITpe3eHTAINTI ¢ 0OBEMHBIMY MOJIEIISIMV IJISI CAMBIX
pasHBIX OOnacrevt 3HaHWN. HamprMep, mM3ydeHMe TrojIOBHOTO MO3ra, CTpOeHMe IJIasa,
cepriia, pacCMOTpeHVe COoCTaBa IUIaHeThl 3eMJIsl ¥ MHOTOe Ipyroe. B mprioskeHnn MOXHO
He TOJIBKO OpaTh rOTOBBIEe MaTepyasibl, HO U CO3/JaBaTh CBOV pa3HOOOpa3Hble MOIeIIN 1 [e-
JIATBCS. IMU C IPYTVIMM TI0JIb30BaTeIISAML.

SketchAR (https:/ /sketchar.io/) - mpmtoXxeHMe ¢ MHTYUTMBHO HOHATHBIM U YAOOHBIM
vHTepdericom. C ero IOMOIIBI0 MOXKHO BU3yaJIM3MPpOBaTh MHAOPMALVIO, [JeJlaTh TpexMep-
Hble YyepTexnt. OduiaIbHbIN caliT HOJIHOCTBIO Ha aHIJIMIICKOM s3bIke. CepBriC He 1IMeeT BO3-
pacTHbIX orpaHdeHmi1. Ero MoxxHo ckauaThk Ha cMapTdoH. I IprioxeHvie HOIHOCTBIO HAacTpa-
VBaeTcsl 0] VIHTepechl ITojb3oBaTerts. [ Iporpamma perysisspHO coBepliieHCTBYeTCs Vi BHeIpsieT
HOBbIe TexHosIorvm 1 pyHKIym. Harprmep, cosnaHme coert coocTBeHHOV MacKy B Snapchat
(PeKOHCTPYKILIVS JIMIIA, M3MeHeHVe BHelltHocTH). IIporpamMma OecruiaTHa 11 oOpa3oBaTelb-
HbIX opraHmsanmit. HemocraTki: mis pricoBaHMs Ha OOJIBIINX IOBEPXHOCTSAX IOTpedyeTcs
cMmapTdoH ¢ TexHortorvet TANGO, manipumep Lenovo Phab 2 Pro v Asus ZenFone AR. [T
ocTatbHBIX cMapTdoHOB SketchAR paboraet Tosbko ¢ popmaTamm Oymarn A4/ A5. Hekoto-
Ppble KapTVHKM IUIaTHBIE, HO €CTh TPV JHS IIPOOHOro Ieproa.

Hanee B pamkax aucrmiuivael «VHPopManmmonHo-OubInorpadmndeckas KyapTypa»
CTyeHTBI ITOJTyYasIvi IIOHsTHeE O Ipodeccryt, M3ydasIy COUaIbHYIO poib 1 PyHKIIMM 610-
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JIMOTeKM, M@ PpOoBble KOMIIETeHIINM 110 Oyylie clielaIbHOCTY, OCHOBHBIE IIpodeccro-
HaJIbHBIe KadyecTBa 1 TpeOOoBaHM K JIMYHOCTY OMO/moTeKaps, OpraHM3aluio I METOOVIKY
61O/IMOTeYHOrO OOCITY KMBAHAS.

ITocite 3TOro y4acTHMKM 3KCIEPVMEHTAJIbHOV TPYIIIBI B IIpoIecce ITPOXOXKIEeHVIT
MPaKTVUKM 110 OJIYYeHUIO TpodeccoHaIbHBIX YMEHM ¥ HaBBIKOB IIPYIMEeHSUIN II0JTyYeH-
Hble 3HaHM: 110 AR B opraHmsarmm paboTsl OubmoTexK.

Hanpumep, Ha 6a3ze OpsioBckom 00JI1acTHOV Hay4HOW YHVMBEPCAJIbHOV ITyOJIMYHOM
6ubrmorexn vmM. V1. A. byHuHa B oTaeste OubimoTedHOro o0CTyXXnBaHMs pa3padboTaH u pe-
aM30BaH NpoeKT «Bpems B indpe». Vimes - BUpTyasIbHO OTIIPaBUTD YMTaTe el CKBO3b He-
CKOJIBKO 3TakeVl B OMOIMOTeUHYI0 COKPOBUIITHNITY — KHUTOXpaHWINIIe. 1151 BUpTyaIbHO
JOCTaBKM VCIIONIb30BaH croxeT V1. A. bynuna n3 pacckasa «Ilosgunit gac». IIpocTpancTBo
O6ubymMoTeKkn pacKpbiBaeTcs B ABYX peaJbHOCTAX. Pusndeckoe IIpOCTpaHCTBO-BpeMs, ITie
X1BeT aBTOp. Bropas peasibHOCTB - 3TO Hedpm3mueckoe IIPOCTPAHCTBO IaMATH, Ky/a BoJle-
BBbIM yCWJIVIeM HallpaBJIsieTcs repori-unTaresib. [ IpoekT peanmsosan cpencrsamu HP Reveal.

Hpyrov mpumep - TexHUYecKas HoAdepKKa BbICTaBKI KHUT IO MICTOPWUN B Jiiiiax. s
TpexXMepHBIX MOJIeJIell, CO3IaHM «IOIOTHEHHOV PeayIbHOCTI» VICIIOIb30BaIVICh BO3MOX-
Hocty Quiver 1 SketchAR. B BupTyasibHOM Mupe Ha KapTrHKax Quiver Maxajl XBOCTOM V-
HO3aBp, a K B3JIeTalollleMy KOCMIYecKoMy KOopalIo cItycKasicd MHolulaHeTsHUH. [Tpu mo-
Moty SketchAR GbuTM co3gaHbl pasIuHble MacKy Iapel 1 MOJIKOBOILeB, KOTOpble T1oce-
TUTeJIV IpUMePsI U (poTorpadmpoBaIvCh.

HevictBust B cucteme Quiver s moiydeHuss 3dpdpekra JOIIOJIHEHHOV peabHOCTU
OudeHb IPOCTHIE: 3alTH Ha camt https://quivervision.com/ v BeIOpaTh OecrlaTHYIO pac-
KpacKy; pacriedaTaTh OecIUIaTHBIVI PUCYHOK U PacKpacuThb ero; paspellnTb IIPVIIOKeHNIO
Quiver gocTyn K doToCheMKaM; HaBeCcTV KaMepy TejledpOHa Ha pacKpallleHHBI PUCyHOK
npuMepHO Ha paccTogHum 30 cM.

Taxmm oOpaszom mponcxoamia «peaHMMans» coobTm. OmHaKO He IoJTydeHue «10-
IIOJIHEHHOVI peaJIbHOCTV» SIBJISIeTCS CaMOLIeIIbIO IIpVYIMeHeHs IpuIoxeHu AR B gesdresib-
HoCTV OmOrmoTtekn. Baxkaa mcTopms, ee sMOLIMOHaIBHBIN 3PEKT, OKa3bIBaeMbIil Ha BOC-
HUTaHVe YnTaTesIsd, opMIpOoBaHe ero JIMYHOCTHBIX XapaKTePUCTHK (IIaTpUOTU3M, JIF000-
3HaATEeJIbHOCTb, TPYIOJIt00Ne T. I1.).

Onucanue nedaeoeuneckoeo 3KcnepumeHma

OcHoBHa4 11eJ1b 3KCIIepUIMeHTa 3aK/II04aslach B IIpoBepKe 3(pPeKTUBHOCTY IpVIMeHe-
HVISI CPEIICTB TeXHOJIOTU JIOTIOJIHEHHOV PeaJIbHOCTH TPV 00ydYeHMy CIIelaicToB Ovo-
JIMOTEeYHO-MH(OPMAaIIMOHHOV cpepbl 11714 MOBBIIIeHNs KauecTBa VX IOATOTOBKIA.

Ha moparoToBmuTesIbHOM 3Tarie KCIIepyMeHTa I1earoroM ObUIM IpOoaHaIM3POBAHEI
COBpeMeHHBIe [JOCTVDKEHVSI HayKM ¥ TEXHVIKV OTHOCUTEIBHO ITOTeHITala CPeICTB TeXHO-
JIOTVIU IOTIOITHEHHOV peaIbHOCTY I O0yUeHMs B By3e. TakKe BBISBIIEHO, UTO IIPVIIOXKe-
Hys AR 00671amaroT AMaaKTaecKyIM IIOTEeHIIAIOM [IJIs IIOATOTOBKY CIIeIaJIVICTOB O116svo-
TeYHO-MH(OPMaIIMIOHHOV cdephbl.

brUt0 ompenereHo, UTo K crrenmdaecKM TPyZOBBIM (PYHKIVSIM OnbrmoTekapsi, pe-
ayM3alins KOTOPBIX BO3MOXKHA IIpM TOofepKKe IIprIoxeHnii AR, oTHOcsTCs: 00ciTy XmBa-
Hyle, OpraHM3aIisd XpaHeHMs MaTepyasioB Ha pas3IMIHBIX HOCUTEISIX; OpraHM3anys pa-
Oo0THI amnrrapara OMOIMOTEK B TPAOMIIMIOHHOM V1 aBTOMATU3MPOBAaHHOM PeXIMe; IIpoBeie-
HVle Hay9HBIX VICCIIeIOBAHVIV VI II03HABATeIbHO-Pa3BIIeKaTeIbHBIX MEPOIIPVISITIN 1 T. 1.

B cooTBeTcTBUM € peecTpOM KOJUIEKTVMBHBIX JOTOBOPOB O IIPaKTUUIECKOV IIOATOTOBKE
00yJaroIMXCcsi MeXAy VHCTUTYTOM U HIPeOIPVSTUSMI BbIIIOJIHEHA OIleHKa TOTOBHOCTY M
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cnocoOHocT 6ubsIMOTeK ropoda K mpuMeHeHMIO cpeficTB AR B cBoer JledTeJIbHOCTH (Tex-
HIYecKasi, OpraHM3alIOHHO-yIIpaBieHuecKas, MHPOpMaIIMOHHasl).

[1s1 TOro 4TOOB! peas30BaTh IOJIyUYeHHbIe BEIBOIBI TPV IOATOTOBKE CIIEIaIICTOB
61bmMoTeYHO-MH@POPMALIIOHHOT cpepbl, ObUIO MPUHSTO pellleHe IIPY M3y YeHUN Ky PCoB
«/IHdopmanvioHHBIe TexHOIoTUM», «VIHdPopMaTKa» (TeopeTrdeckum aHaym3 TeMbl «Co-
oOlleHI1e, TaHHBIe, CUTHaJI, aTpUOYyTUBHBIE CBOVICTBA MHAOPMalINY, ITOKa3aTeIV KadecTBa
vHdopMatnm, popMsl IIpefcTaBiIeHNs MHPOpMaLn», «CrcTeMsl Iepeadnt MHPOpMa-
IM» M T. I1.) ToapoOHO paccMoTpeTh cpeactBa AR: Quiver, Star Walk, Mind Map AR,
HISTARS, BBC Civilisations AR, AR Ruler, Arloon chemistry, Arloon geometry, ZOME,
JigSpace, SketchAR. YkasaHHble IpWIOXKeHNS MOTYT VCIIOJIb30BaThCS U B ayAUTOPUN, U B
OHJIaVIH-peXVMe, VI ITPY MHAVBUYaJIbHOM OOy YeHUN.

J1J1s1 OLIeHKM BXOIHBIX yCIIOBUI MCIIOJIb30BaHO TeCTUpPOBaHMe, BKIIoUalollee cylelyo-
e ook «bubmoreunoe geo» (20 6aywioB), «Lndposslie Texronormnm» (20 6au1oB).

[Tpumep 3amaHms n3 Onoka «bubrmmoreuroe mesto»: M3 MpenIoXKeHHbIX (POPMYIT BbI-
OpaTh Ty, KOTOpas COOTBETCTBYeT pacdeTy KHUT00OeCcrie4eHHOCTY Ha OHOTO 3aperucTpu-
POBaHHOTO YMTaTeIS.

ITpumep 3amanua ms Ooka «LlydpoBble TexHOIOrMM»: MIMeeTCsl MociIefoBaTe Ib-
HOCTb — IIOPSITOK AEVICTBI IS 3aITycKa Imporpammel PowerPoint. Pacriostoxxmre gevicTms
B TaKOM ITOPSIZIKe, YTOOBI II0JTb30BaTeITh EVICTBUTEIILHO CMOT OTKPBITh PEIaKTOP IS CO3/1a-
HVIsL MTHAOPMaTUBHBIX CJIaVII-IIIOY VIV IIpe3eHTallu.

Wraxk, B pe3yJiibTaTe IIepBOHAYATIBHOV AMAarHOCTVKM KaXKIbIV 06yqafomm71cs1 Ha6MpaJ1
ot 0 1o 40 6ayw1oB. ITo MaTepmanam mpoBegeHHOV KOHTPOJIBHOV paboTs! ObUN cpopMIIpPO-
BaHBI KOHTPOJIbHAS U SKCIIepVIMeHTaJIbHAsI IPYIIIBL. B Kaxkov 11o 23 o0ydJarommxcs criem-
asmpHOCTM 51.03.06 Bbubimmoreuno-nHpOpMaloHHas AesTe/IbHOCTh. Pe3ysibTaThl IpelicTas-
JIeHBI B TaOJIMIIe.

CTyIieHTBl B KOHTPOJIBHOVI TPYIIIe TakKKe M3ydaIii HOBbIe IMPPOBBIE TEXHOJIOT,
MaTeprasIbl AVICIMIUINHEL «VHpOopManmoHHO-01borpadraeckas KyibTypa». OgHaKo K
CHeIMasIbHOV paboTe 10 MICIIOIb30BaHMIO CPeICTB TEXHOJIOTMVI IOIIOJTHEHHOV PeaIbHOCTH
B JIeITeJIbHOCTV OMOIMoTeKaps OHM He IIPVBJIEKaIVICh.

CucremaTn31poBaHHOe IIpeficTaBjieHye 0 KaXIoMy YYacTHUKY 10 ¥ IIocjIe IIpuMe-
HeHVs cpelicTB AR B HOAroTOBKe crielyaIncToB 6uboTedHo-MHPOPMaIIOHHON cepEl
BBIIIOJIHEHO B TalsmIie.

Pe3synbraTel npuMeHeHNs cpencTB AR mpu o6ydeHnm crienmaamcToB
010IMoTeuHO-MHPOPMALIMOHHOVI chepbl

Ypobens I'pynnet
DKcnepuMeHmaltbHaA Konmpoavnasn
(23 cmyodenma) (23 cmyodenma)
o Iocae Ho Hocae
IKcHepuMeHmna IKcHepuMeHna IKCHepuMenma IKCcHepuMeHing
Boicokun 3 11 4 5
Cpenuniz 6 9 5 7
Huskum 14 3 14 11

Taxvm o6pasoM, x2Haoi1.1< y2xput (0.234< 5.991) n x2Hab51.2> y2xpurT (7.071> 5.991).
CreoBaTesIbHO, CIBUT B CTOPOHY IIOBBIIIEHWS] YPOBHS IHOATOTOBKM CIIEIVaIVICTOB Omb-
JIVIOTeYHO-MHMOPMaIIIOHHO cdepbl B IKCIIePUMEHTILHOV IPYIIIIe MOXKHO CUUTaTh He-
CJTyYaViHbIM.

BoITIoITHSS KOJIMYeCTBEHHBIN aHaIN3 ITOJIyYeHHBIX JaHHBIX, MOXXHO CIeJIaTh BBIBOZ,
YTO IIOCIIe 3aBepleHNs dKcrepuMeHTa V 48% CTyIeHTOB B 3KCIIepVMMeHTAIbHOM TpyIIe
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yPOBEHB IIOATOTOBKM OKas3aJicsl BEICOKMM (11 oOydgarorixcest n3 23), B TO BpeMsI Kak IIepBo-
Ha4daJIbHO 3TOT IIpoIeHT ObUI paseH 13% (3 pecrionmeHTta 13 23). Kommruectso oOyyato-
IIVIXCS C YPOBHEM «HU3KUI» CYIeCTBeHHO HOHU3MIIOCH, € 61% 10 13%. 11 KonTpoipHO!
IPYIIIBI 3aPUKCHPOBAHO CileIyolee: ITI0Ka3aTesIb II0 Y POBHIO «BBICOKMIT» KaUeCTBEHHO 13-
MeHWICs € 17% 10 12%, a 1o ypoBHIO «HU3KUI» — € 61% 10 48%.

3akrouerme / Conclusion

rak, onvicaHHas crcTeMa JIeVICTBUM T10 IpVMeHeH Mo cpercTB AR B oOyueHmu crie-
HVaJINCTOB OMbMoTeuHO-MHAPOPMAIIMOHHOM cpepbl IT03BOJISET:

- cpopmmpoBaTh BocTpeboBaHHBIE ITM(PPOBBIE HABBIKN (COCTABJIEHVE aBTOMAaTIIUe-
CKMX 3aIIPOCOB; TTOVICK TAHHBIX; aHAIV3 MHQOPMaLINI U OIleHKa ee KaueCcTBa; OpTaHM3aIVs
U XpaHeHMe OMOIMOTeUHBIX (POHAOB; COOIONIEHNE STUUECKMX HOPM IIPY BUPTYaIbHOM
B3aVIMOJIEVICTBUM U T. 11.).;

- TIOJIyYMTb OIBIT IIPOEKTHOV HayYHO-VICCIIIOBATeIbCKOM 1 yueOHO-TI03HaBaTe Ib-
HOW IedTe/IbHOCTW;

- CMOJIeTMPOBATh BHITIOJTHEHVIE TPYIOBBIX (DYHKIIVIL;

- IIPVIMEHUTH TEOPETNUECKYI0 MH(OPMAaIINIO 113 OMOIMOTeYHOTO0 Ael1a IIpu OpraHm3a-
LIV KYJIBTY PHBIX MEPOIIPUSITUV, Pa3BiIeKaTeJIbHBIX COOBITML.

B xome obcy>xmeHms ygacTHMKaMY SKCIIepyIMeHTa OBbUIN BbIIIeIeHbI CJIeIyIOIIe 0CO-
OeHHOCTV IPVIMEHEHMS CPeICTB TeXHOJIorMM AR, yunThIBatore criernmKy gesTeIbHo-
cTv1 OubrmmoTeKapsi: BU3yanm3anyst MHPOpMaIIny Ha KadeCTBeHHO HOBOM YPOBHE, YCTaHOB-
JIeHVIe CBS3VI MeXy BpeMeHaMM (MCTOPWYECKVIMM 3TI0XaM) M TIOKOJIEHVISIM UiTaTeslers;
TTOBBIIIIEHVIE SMOIMIOHAJIBHOV BOBJIEYEHHOCTH; TTOMJIEPKKa MHTepeca K YTEHWIO; Pa3sBUTHE
SPYOUIINY, TOITOBPEMEHHOV VI OIepaTVBHOMN IIaMsITH, BHMMaHMS K HOeTasiM, ImdpaM,
CMIMBOJIaM, 3HaKaM M IIp.

B xadecTBe TpyIHOCTEVI, KOTOPBIE OCJIOXKHSIOT IIpVIMeHeHVe TIprITtoskeHnit AR B Om0-
JIMOTEYHO-MH(OPMAIIVIOHHON AesTeJIBHOCTYM, YYacTHMKaMM SKCIeprMeHTa ObUmM yKa-
3aHBI: BBICOKAsI CTOVIMOCTB JIUIIEH3VIOHHBIX IIPOrPaMM ¥ IIOJTHOTO ITaKeTa (PYHKIINL, TEXHV-
geckme cOor obopymoBaHVs OMOIMOTEK, KOOPAMHAINS PabOTHI IIe€PCOHAIIA, IIPVUBHIKIIIETO
paboTaTh 110 TPAIUIIMOHHBIM METOIVIKaM, V1 IIPeICTaBUTeNIeN «I1dPOBOV» OMOIMOTEeKN.

ITosryueHHBIE BBIBOIBL O AMAAKTIYECKOM IIOTEHITMasle TexHOIormu AR B OTHOIIIeHN
TIOBBIIIIEHVISI KadecTBa 00y4eHMsI, POpMMPOBaHMS BOCTPEOOBAHHBIX IIMIPPOBBIX HaBBIKOB
IIOATBePXIAIOT pe3ysbTaThl paboT A. B. ['punmkyHa [32], B. Mapcens [33]. 3naunMbIM pe-
3yJIbTaTOM VCC/Ie[IOBaHMs sBJIgeTcsl OIMcaHue O0a30BBbIX MIeV IIOAXOa, PacIIVPSIOIIX
nipercrasieHys H. B. BacuibeBoit 0 BO3MOXXHOCTSIX IPMIIOXKEHUTI [IOTIOJTHEHHO pPeaIbHO-
ctm [yt OubrmmoTeunoro fena B Poccum [34].
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