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CucreMa KOMNBLIOTEPHOTO CONMPOBOKIEHHUSI 00YUYAIONIEro Kypca Mo crepeoMeTpuu
¢ IpUMeHeHHEeM HHTEePAKTHBHBIX T€XHOJIOTHI

CrepeomeTpus KaK Y4eOHbIH IpeIMeT OTIINYAeTCs XapaKTepHBIMU 0COOCHHOCTSAMHE, 00pa3yIOIUMMHU OaronpusTHbIC YCIOBUS IS
Pa3BUTHSA MHOTUX MHTEIUIEKTYalbHBIX KaUeCTB yJaIlUXCs, B TOM YHCIIE U PAa3BUTHUs MPOCTPAHCTBEHHOTO MblIeHus. V3ydyeHue He-
KOTOPBIX 3a7ad Ha CTepeOMETpHIEeCKHe KOMOMHAIINY, YacTh U3 KOTOPBIX BKIIIOYEHBI B YIPaKHEHHS HA JK3aMEHaX 0 MaTeMaTHKE,
HUMEIOT OTPOMHBIM Pa3BUBAIOMINI MOTEHIMAN B ()OPMHPOBAHUH MPOCTPAHCTBEHHOTO MBIIUICHUS, HO, K COXKAJICHHIO, NX M3yUCHUE
IIPOBOJUTCS B HEAOCTATOYHOM 00BeMe U3-3a psija mpudurH. K HUM oTHOCSTCS OoJIbIIHe 3aTpaThl y4eOHOTO BpEMEHHU Ha UX M3yUCHNE;
OTpaHMYCHHBIH 3aIac MPOCTPAHCTBCHHBIX 00Pa30B yYaIUXCsl, HEIO3BOJIIOIINN YCTaHABINBATE HEOOXOIMMBIE 3aBUCHMOCTH MEXTY
CTePEOMETPUIECKUMH KOMOMHALMSIMU M BXOJSIIMMHU B MX COCTaB JJIEMEHTAMH; BOSHHKHOBEHHE TPYAHOCTH B IIEPEXOJe OT TpeX-
MEPHOT0 MPOCTPAHCTBA K JIByMEPHOMY M 00paTHO; HEJJOCTATOK HATJIAIHBIX MOJIEIEH U B CBSI3H C 9TUM TPYIHOCTh CaMOT0 Iporecca
00BEKTHBHOTO BOCIIPUATHS CTEPEOMETPUUECKUX KOoMOMHanui. Mcrnomb3oBaHue TEXHONOTHH OECKOHTAaKTHOTO B3aMMOAEHCTBHS B
nporecce 00y4YeHUSI CTEPEOMETPHHU SIBIIETCS CBOCBPEMEHHOMW, aKTyaJbHOW 3ajadeil, Oyaromaps KOTOPOH BO3MOXHO 00OECIEYHUTh
BBICOKYIO 3¢ dexTrBHOCTE 00ydueHus. Co3naHa Ha OCHOBE TEXHOJIOTHH OECKOHTAKTHOTO B3aMMOJCHCTBHS METOIMUYECKAs CHCTEMa
KOMITBIOTEPHOTO COTIPOBOXKACHHS, NIPUMEHEHHE KOTOPOH HA ypOKaX HM3yYCHHUS CTEPEOMETPHYECKHX KOMOHMHAIWil CIocoOCTBYeT
(hOPMHUPOBAHUIO U PA3BUTHIO IIPOCTPAHCTBEHHOT'O MBIIUICHUS YIEHHKOB. Takoi 1moaxo/ K o0y4eHHIO CTEPeOMETPHH YIIydIlaeT Ka-
YECTBO NPEACTABICHHS CTEPEOMETPHUIECCKIX KOMOMHAIINI, MOBBIIIAET X HATJIIAHOCTD U YCKOPSIET YCBOCHUE 3HAHMI ydamumucs. B
CTaTbe PacCMaTPUBAIOTCS CIIOCOOBI HCIIOIb30BaHUSI CUCTEMBbl KOMIIBIOTEPHOIO COIIPOBOXICHUS 00YUAIOIIEro Kypea 110 CTepeoMeT-
pHH, HOCTPOCHHOM C MPUMEHEHHEM HHTEPAKTUBHBIX TEXHOJIOTUH OTCICKHUBAHUS JEHCTBUIH T0JIb30BATEIIS.

KiioueBble ci10Ba: cructeMa KOMITBIOTEPHOTO CONPOBOX/CHUS 3aHATHI, HHTEPAKTUBHBIC TEXHOJIOTUH, CPEICTBO 00Y4EHNUs, CTe-
peoMmeTpuueckast KOMOMHAIHSL.
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A System of Computer Support of the Training Course on Stereometry with Use of Interactive
Technologies

Stereometry as the subject, has its peculiarities forming favourable conditions to develop many intellectual qualities of pupils in-
cluding developments of spatial thinking. Studying of some tasks on stereometric combinations, a part from which are included into
exercises at examinations in Mathematics, have a great developing potential in formation of spatial thinking, but, unfortunately, their
studying is carried out in insufficient degree because of a variety of reasons. In particular: great expenses of school time to study
them; limited stock of spatial images of pupils, not allowing to establish necessary dependences between stereometric combinations
and the elements which were their part; difficulty in transition from three-dimensional space to two-dimensional and back; lack of
visual models and in this regard a difficulty of the process of objective perception of stereometric combinations. Use of technologies
of contactless interaction in the course of training Stereometry is an up-to-date, urgent task thanks to which it is possible to provide
high learning efficiency. The methodical system of the computer support, which use at lessons of studying stereometric combinations
is created on the basis of technologies of contactless interaction, it promotes formation and development of spatial thinking of pupils.
This approach to train stereometry improves quality of representation of stereometric combinations, increases their presentation and
accelerates assimilation of knowledge by pupils. In the article ways to use the system of computer support of the training course on
Stereometry created with use of interactive technologies of tracking of the user’s actions are considered.

Keywords: a computer educational system, interactive technology, a means of teaching, a stereometric combination.

CrpemutenpHOe pa3BUTHE WHGPOPMAIIMOHHBIX MHorue WCCIIeIOBAHHS KOHCTAaTHPYIOT
TEXHOJIOTUH CTaBUT 3ajady o0 HCIONB30BAaHUHM MX  HEOOXOJUMOCTH COBEPIIIEHCTBOBAHMS
npu oOydeHHH CTEepeOMETpUH. B CBA3M € 3TUM  METOAMYECKOrO HMHCTPYMEHTApHS U TNPOrPaMMHBIX
Mefaroruieckas — JesATeIbHOCTh  JOJDKHAa  OBITh  CpeACTB OOydeHHWs, Tak Kak yduTenb paboraer c
HampaBjeHa Ha TMOBBIIICHHE OS()PEKTHUBHOCTH  OOJNBIIOW TPYIIIOW  ydJamuxcs U HaOMomaceTcs
yueOHOro  mpolecca 3a  CUeT TNPUMEHEHHsS IOCTOSHHBIN neduuuT yueOHoro Bpemenu [1, 2, 3, 4].
WHTEPAKTUBHBIX CPEJCTB O0yUYEHHUSI. IIpn paccMOTpEeHHH CYIIECTBYIOIIMX HHTEPaK-

THUBHBIX CPEJICTB, MO3BOJISIONINX COMPOBOXAAThH 3a-
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Hatus o crepeomerpun (GeomSpace, Geometria,
Cabri 3D u apyrue), ObUIO BBISIBICHO HEIOCTATOY-
HO€ BHEJPEHUE COBPEMEHHBIX CPEICTB (popMHpoBa-
HUS OOBEMHBIX HW300paKCHUH W HEKOHTAKTHOTO
B3aMMOJICUCTBHS YE€JI0BEKa C BBIYHUCIHMTEILHOM Ma-
mHUHON. B X0j1€e mccienoBanmii ObUIa CO3JaHa CHUC-
TeMa KOMITBIOTEPHOTO COMPOBOXKICHHS O0ydaromie-
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ro Kypca mo crepeomeTpuu Sterizium (puc.l), B
mporiecce pa3pabOTKH KOTOPOH ObUT pemieH psi 3a-
Jlad, HAIPaBJICHHBIX HAa BHEAPEHHE TEXHOJIOTUH OT-
CIIC)KMBaHUsI TOJIOBBI M PACIO3HABAHMS JKECTOB ye-
JIOBEKa HAa OCHOBE JAHHBIX, MOCTYIAIOIINX C CEH-
COPHOTO 000pYIOBaHUS.

Puc. 1. Cucrema Sterizium

TexXHONMOTHH HEKOHTAKTHOT'O HH(GOPMAI[HOHHOTO
B3aUMO/ICHCTBHS PEATU3YIOTCS TTOCPEACTBOM JBH-
KECHUIl 1 JKECTOB, HANPABJICHHBIX Ha CIEHHAIBLHOE
ceHcopHoe obOopynoBanue Kinect, co3paromiee B
COBOKYITHOCTH C TPOTPAMMHBIMH CpEICTBaMHU 3(h-
(hekT 00paTHOM CHIIOBOI CBSI3H.

IMoacucTemMa 3axBarta JBMKEHHM OMpEeNseT Mo-
JIOXKCHHUE OCHOBHBIX TOYEK CKeJeTa MOJb30BaTelsl.
Ha ocHOBe JaHHBIX O MOJOKEHHU TOJIOBBI BHIYMCIIS-
eTCsl yroll 0030pa o0bekTa (puc. 2, BEpXHHUIA pAf), a
Ha OCHOBE JIaHHBIX O MOJIOKEHHU KUCTEeH pykK dop-

:

MHUPYIOTCSL KOMAHIbl YHOPAaBIEHUSA: MEPEXol OT
IUTOCKOTO YepTeka K OOBEeMHOMY H300paKECHHIO H
00paTHO OTTAJIKUBAIOIIMM >KECTOM JICBOW PYKH B
HaIpaBlIeHUH dKpaHa (puc. 2, CPeIHUM psf), a Tak-
K€ BpalleHne 00beKTa MpaBoi pyko# (puc. 2, HUXK-
Huii psin). Ha cerogHsmmHuil 1eHh HE CYIIECTBYET
KaKUX-JIU0O OOMIEHPUHATHIX UHTYUTHUBHO MOHSITHBIX
CHCTEM KOMaHJ] Ha OCHOBE KECTOB, JaHHAs 00JIacTh
B3aHMOJICHCTBHS YEIOBEKA W MAITWHBI €II¢ CIIUII-
KOM MOJIOJIa M HaXOJUTCS Ha 3TAIle CBOErO CTaHOB-
JICHUSI.

Puc. 2. 3axBar OABM)KEHUN [1OJIB30BATENS
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J1s BBOJA JAHHBIX B CHCTeMe Sterizium OBLIO
pa3paboTaHO ONMUCAaHWE BU3YaJbHBIX MOJeEINeH, oc-
noBanHoe Ha XML (Extensible Markup Language)
[5]. Bce Bu3yanpHBlE MOAEIH JOKHBI PacloiaraThb-
Cs BHYTPH KOPHEBOT0 Tera <root>.

Kaxxnass Bu3yanbHass MOJIeNb, MpeJHa3HaYeHHAs
JUISl pelleHHsI KOHKPETHOH Meaarorndeckoil 3agau,
OIMUCHIBACTCSA BHYTpPH Tera <content>, KoJu4ecTBO
Mojellell HeorpaHWYeHHO. EMUHCTBEHHBIM 1 00s13a-
TEJNBHBIM aTPUOYTOM Tera COIEPKHMOTO SIBIISETCS
ero uMms name.

BuyTpu Tera <content> pomyckaercs TpU THIA
TATOB, 3TO Ter 00BeKkTa <0bject>, Ter oceii <axis> u
ter merok <label>. Kaxnplii u3 yka3aHHBIX TEroB
MOeT OBITh BKIIFOUCH B COJIEPKUMOE MOJICIIH HEOT-
paHUYEHHOE YUCIIO Pa3.

OOBEKTH TOAJIEPKHUBAIOT aTpUOyT THma type,
MOCPEJICTBOM KOTOPOTO MOXET OBITh 3aJ[aH 3JUIUIIC,
NpU3Ma, IWIHHAP, KOHYC, TOP U JIPyTrUe TeOMETpH-
Yyeckre 00BEKTH C YKa3aHHEM HX ITapaMeTpOB Yepes
JOTIOJIHUTENIbHBIE aTpuOyThl. Ecam e Tun oObekTa
HE yKa3aH, TO CUMTACTCs, YTO OOBEKT 3aJaH BpYd-
HYI0O B BHJIE CIHCKa BEpIIUH <Vertexes>, moymro-
HaJIbHBIX CEeTOK <Polygones> u otoOpakaeMbIX pe-
Oep <edges>. Crmcok BEpPIIMH 3aJa€TCS B IEKAPTO-
BBIX KOODJIMHATAX, & IMOJIMTOHAJIbHBIE CETKH 1 pedpa
YKa3bIBalOTCSl B BUAEC Ha0Opa HMHAEKCOB CCHUIAIO-
IIMXCS Ha CIMCOK BEPIIUH.

OOBEKTHI, BKIIIOYAIOIIE B ce0s HEJIUHEHHbIE 110-
BEPXHOCTH, TaKWe KakK MIap, KOHyC, TOp W MpOYHe,
noaaepkuBaT atpuOyT detail, xoropblid 3anaer

CTENEHb CErMEHTALMM [JIsl yBEJIMYEHUS [eTanu3a-
nud. [ Kaxa0oro 00beKTa MOKET OBITh 3aJaH LBET
MOJIMTOHAEHON CeTKU uepes aTpudyT color.

Ocu <axis> 3agarTcs HACHTHYHO BEpIIUHAM
<vertexes> B MEKapTOBBIX KOOPAWHATAX, IPH STOM
KaK/1ast TIapa TOYEK OTHMCHIBACT OTIIENILHO B3SATYIO OCh.

Mertku <label> ncrnons3yrorest st CHMBOJIBHOTO
0003HAaUCHUS BEPINMH W OTOOPaKEHHUS TOYEK B 3a-
aHHOW dYepe3 aTpuOyTel X, Y W Z KOOpIHUHATE.
Tekct, oTOOpaskacMblii PSAOM C TOYKOH, 3a7aeTCs
aTpuOyToM text, mo yMoI4aHUIO TEKCT OYJET pacmo-
JIaraThCsl B TMIPOTHBOIIOJIOKHOM Hadally KOOPIWHAT
HaIpaBJICHUH OTHOCUTEIHHO 3aJaHHOM TOYKH, YTO-
OBl 3aUIKCHPOBATh TOJOXKEHHE TEKCTa MPEAYCMOT-
peH aTpuoyT OFi.

st ynpaBiieHrs pa3MENICHHEM U MacITabupo-
BaHHEM OOBEKTOB MPEIyCMOTPEH TEr OIlepaiui
<exec>, eciM JaHHBIM TEer HaXOJUTCS BHYTpPHU Tera
00BbEeKTa, TOI/Ia OINEPALUU MPOU3BOIATCS TOJBKO
HaJ JaHHBIM OOBEKTOM, €CIU TET HAXOJIUTCS BEIIIE
(BHYTpH Tera COAEpKMMOTO), TOT/Ia OIepanus 3a-
TparuBaeT BCE COMCPKMUMOEC BH3yaTbHON MOJICIH, 110
OKOHYAHHUU BCEX OIEpaInid, Kacarolmuxcss KOHKpET-
HBIX 00BEKTOB. [IpegycMoTpeHO Tpu THIa Omepa-
Uit BpameHue rotate, macmrabupoBanue scale u
repeMeInieHne move.

[pennoxeHnplit cnoco0 OMHCAHUS MO3BOJISET
OTHOCHUTEIIFHO JIETKO M OBICTPO OIHCHIBATH CTPOTHE
TpexMepHble Mojienu (puc.3), U BIOJIHE AOCTaTO4YEH
JUTst OOJIBIIMHCTBA YYSOHBIX 3a7a4.

<exec>rotate(y,45);rotate(1,1,1,60)<fexec>
<fobject>

<exec>rotate(y,45),;move(-1,-1,-1)<fexec>
<fobject>
<exec>move(0.5,0.5,0.5)</exec>
<{content>

<content name="Kombunauus «Kybux B xyben">
— <object type="cube" h="2.0" colox="0.3,0.7,0.3,0.3">

— <object type="cube" h="2.0" color="0.3,0.1,0.7,0.3">

Puc. 3. [Ipumep onmcaHus BU3yaIbHOW MOJIEITH

Ucnonb3oBanue B y4eOHOM MpOLIECCE CHUCTEMBI
KOMIIBIOTEPHOTO COITPOBOYKACHUS Sterizium IMo3BOJIsI-
T PellNTh CICAYIOIINE TUIAKTHYECKIE 3a1a4u:

1) obecnieunBaeT MHTEPAKTUBHOE B3aWMOJEHCT-
BHE, B XO/Ie KOTOPOTO OCYIIECTBISIETCSI OCBOCHHE
CIIOCOOOB CO37aHMs, TTPeoOpa3oBaHUs MPOCTPAHCT-
BEHHBIX 00pa30B KOMOMHAIM, OOMEH y4eOHOH WH-
(opmarmeit Ha 0aze aKTUBHOTO B3aMMOICHCTBHUS C
KOMITBIOTEPHOM MPOrpaMMHOM Cpeaoi;

2) KOMOMHAIMM U CTPYKTYpBI, MOCTPOCHHBIE C
ITOMOMIBIO  MPOTPAMMHOTO  CpEACTBa OOYUECHHA,
IMPUMEHIACMBIC B HJUJIIOCTPATUBHOM  Marepualic,
o0ecreunBaloT OAHO3HAYHOE 0e3 HMCKaKeHUi BOC-
HpUSATHE W peoOpa3oBaHUE CTEPEOMETPUUECKHX
00BEKTOB B 00pa3sl;

3) yYuTBIBAaET ICHUXOJIOTO-TIefarornieckue, ¢Gu-
3MOJIOTHYECKHE (AaKTOPBI, UTPAIOIIE BaKHYIO POJIb
B 06yT-IeHI/II/I I Ppa3BUTUA TIPOCTPAHCTBEHHOI'O
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MBILUICHHSA: YMEHHE B XO/I¢ PEIICHHsI CTEPEOMETpPH-
YEeCKHX 3a7]ad OCYILECTBIISITh IIEPEX0] OT TpexMmep-
HOTO TPOCTPAHCTBA K ABYXMEPHOMY U 00paTtHO, Iie-
pexol OT HaTypajJbHBIX MOJAENEeH K YCIOBHO-
rpaduecKUM H300paKEHUSAM CTEPEOMETPUUYECKUX
00BEKTOB W 00paTHO, Tepexo OT (HHUKCHPOBAHHOM
CHCTEMBI OTCYeTa NPU BOCIPHUATHH OOBEKTa K CBO-
001HO BBEIOPaHHON MIIH MTPOU3BOJILHO 3a1aHHOM.

VHTepakTHBHBIE TEXHOJIOTUM OTKPBIBAIOT IEPEX
yuuTeNsIMH  0011€00pa3oBaTeNbHBIX  YUPESKACHUIH
OoJiplIve BO3MOXKHOCTH JAJISI HEMPEPHIBHOTO MOBBI-
menns 3¢ ¢eKTUBHOCTH ydeOHoro mpomecca. Hc-
MOJIb30BaHUE MPOTPAMMHOIO CpEICTBA OOyYEHHS
Sterizium Ha ypokax CTEpEOMETPHH TOKA3alIHd CBOIO
3¢ EeKTUBHOCTE IPU CONPOBOXKICHUU COOTBETCT-
BYIOIIIETO Y4eOHOTO Marepuaa, MOBBIIMAas ero BOC-
NpUSATHE W, YTO elle BakHee, aKTUBHO IPHBIICKast
BHUMAaHHUE YyYallMXcsl K IIOCTaBJICHHOH 3amade, pas-
BUBAs UX [IPOCTPAHCTBEHHOE MBIILICHHE.

O3HaKOMHTBCS C JKCIEPUMEHTAIHLHONW BepcHei
NPUIOKEHHS] M TOAPOOHBIMU MHCTPYKLHUAMH IO €T0
HCIIO0JIb30BaHMIO MO’KHO B UHTEPHETE:
http://www.sterizium.ru.
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