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Abstract. The idea to use computer visualization in ecological education is promoted. A fragment of the
virtual ecological trip “Lake Pryazhinskoe” is demonstrated. The approach to create virtual trips is based on
Web-design technologies. The virtual ecological trips will open new innovative and creative possibilities for
ecological education both at the stage of their development and their application.
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BBenenue
Harnmspaocte uHpOpManum, €€ ajeKBaTHAas BOCIPUHHMACMOCTh M IOHATHOCTh HUIPAIOT
pelIaIyl0 pojb B Mporecce oOpasoBaHus u BocrnurTaHus. CymiectByromue (HopMbl
MPEACTABICHUS MaTepuajga: KapTbl, CXeMbl, TIpaduku, auarpaMMbl 4YacTO OOS3BIBAIOT
HpGHO[[aBaTCJIFI BBOIUTH OOIIOJIHUTCIIBHBIC yTO‘-IHeHI/Iﬂ, B TO BpCM?I KakK O6”I)GM I/IH(bOpMaIII/II/I,
HaKaIJUBaIOIEiiCcs, HapUMep, B XOJ€ UCCIIEOBAaTENLCKUX padOT CTYACHTOB, BCE BO3pacTaer.
3n1ech MOKET NOTPeOOBaTHCS BHEAPEHNE HOBBIX CPE/ICTB BU3YyaIU3alluU IaHHBIX.

Marepuanbl 1 MeTOABI

KomnbroTepHass Bu3yanus3alus JaHHBIX HCHOJb3yeTcss AaBHO. OngHako He OyleM KacaThCs
MEpBBIX IIAroB B 3TOW 00JacTH, a PAcCMOTPUM COBPEMEHHBIE TEHJEHIMH, MOCKOJBKY 3TO
Haubosiee MHTEpecHO. B nayke u mexuuxe MOXXHO BBIIENUTH, 110 KpallHEH Mepe, ABe OCHOBHbBIE
MIPUYMHBI CYIIECTBOBAHUS KOMIIBIOTEPHON BU3yalln3aliu JaHHBIX. [lepBas - 3To MozienpoBaHue
MIOBEICHNS CIIO)KHOM CHUCTEMBl JJIs pELICHMs] IIOCTAaBICHHOW 3aJauu; BTOpas - IPOBEpKa
CYIIECTBYIOIIEH TUIIOTE3hI 10 TOTOBOM Mojenu. Ho ans ob6pazosanus MOXET cTaTh akTyaabHOMN
ele oJHa Npu4KuHa. BakHO MpoeMOHCTpUPOBaTh paboTy CUCTEMBI JIMIAM, 3aUHTEPECOBAHHBIM
B 3HAHUM O HEHM, HO HE HMEIOLIUM BO3MOXXHOCTH O3HAKOMHUTBHCS C OOBEKTOM B pealbHBIX
ycnoBusax. K TakuM numaMm oTHOCATCS, HallpUMEpP, CTYAEHTBI. DKOJIOTHUS - OJUH U3 NMPEIMETOB,
r7ie KOMIIBIOTEpHAs BU3yalln3allks TIOMOraeT yJaluMcsl BHUKHYTh B CyTh Ipoliecca. besycinoBHo,
B HACTOALLEE BPEMs CYLIECTBYET MHOKECTBO 2JIEKTPOHHBIX PECYPCOB YCIEUIHO PELIAIOUINX ITH
npobiembl. OJHAKO COBPEMEHHBIE TEXHOJIOTUM JOCTUIJIM TOTO YpPOBHS, KOrja YydeOHble
MaTepuaibl HE HYKHO € OOJBIIMM TPYIOM BBIMCKHMBATh; CTAJO BO3MOXKHO CO3/aBaTh HX
CaMOCTOSITENIbHO, B 3aBUCMMOCTH OT 3aJ1a4, KOTOpbI€ CTaBUT Iepes coboil mpenoaasarens. 1 ans
3TOrO JIOCTaTOYHO MMETh KOMIIBIOTEp M HEKOTOphIe HABBIKM paboOThl €O CHEHU(PHUUECKUMHU
nporpaMMaMu. B cBoeil paloTe A KOMIBIOTEPHOM BH3yalM3alliM Mbl  HCHOJIb3YyEM
JMHAMUYECKHUE CXEMbl, aHUMAIIo, yueOHO-HayuHble (priibMbl 1 3 D-Buzyanusanmio.

bonbmias 4acTte CyIIECTBYIOIIMX KOMIBIOTEPHBIX MPOrpaMM, KOTOPbIE MBI HCIOJIb3YEM B
HKOJIOTUYECKOM TMPOCBELICHUH, CO3/1aHa JJii OOBEMHOIO MOJIEIHUPOBAHUS APXUTEKTYPHBIX
CTpPOSHUI WM y370B arperatoB. OmgHako HekoTopsle mnporpammbl (Hampumep, [MC «Kapta
2008») ymauHo pemaioT Bompockl 3D-MomenupoBaHHsS TPUPOJHBIX OOBEKTOB M  XOPOIIO
BOCCO3/IAI0T penbed) MECTHOCTH 1O caeayromei cxeme (puc. 1).
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Puc. 1. Cxema 3D-Bu3yaju3anuu NpUPOIHOro 00bEeKTa
(B HIDKHEH YacTH KaXKI0T0 0JI0Ka yKa3aHo pacinupeHue ¢aina)
(u3: http://www.gisinfo.ru/3d/databuild.htm)

W3 cxembl cnenyer, 94To JJIsl CO3/aHUsl TPEXMEPHOW MOIETN MECTHOCTH HEOOXO0auMa BEKTOpHAs
KapTa HMHTEpecylollledl Hac TEePpUTOPHM, 3HAUEHUE BBICOT M (oToMarepuansl. TpexmMepHble
MPUPO/HbIE OOBEKTHl TAaKXK€ MOXKHO YCHEIIHO pEeaJM30BbIBaTh B JIPYIHMX MaKeTax Iporpamm,
Hanpumep, B Surfer, Grass, AutoCAD.

IToMrMO OCHOBHBIX IPpUYIUH, KOTOPBIC NOATAJIKHUBAIOT K CO3AAHUIO KOMIBIOTCPHBIX 00BHEMHBIX
MoJiesIel, MOXHO BBLIECIUTHh CONYTCTBYIOIIME, HampuUMep, HeOoOXOAMMOCTb OOBEAUHUTH
pa3po3HeHHbIe TaHHbIe 00 00BbeKkTe B ogHON Mojenu. [lomyyaercs, uro 3D-Bu3yanusanus - 310
CBOErO pPOJA HHTEpIpeTalus JaHHBIX. B 3Toi cBsA3M, Bce CBOOUTCA K HJIee YIPABICHUS
3HAaHUAMHU, ITIOCKOJIBKY I'OTOBAA MOJCJIb ITO3BOJIACT IPUHUMATE PCIICHUSA.

Pe3syabTarnl
B 2006 roay MbI MCHOJNB30BaIM 3TOT IMOJAXOJ HPU pa3padOTKe BUPTYAIbHOW 3KOJIOTHYECKOM
TPOTIBI «IIpsxuHCKOE 03epo» (Toncrukos, [Toraxwun, bornanosa, 2007,

CBuzerensetBo. .., 2007). C moMoIIbo MPHEMOB KOMITBIOTEPHON BH3YaJIU3aIlMd MBI TIOTBITAITUCH
OIMCaTh CIIOKHBIA TPUPOAHBIN OOBEKT: CHCTEMY «03€pO-BOJOCOOP» W TOKa3aTh THITMYHBIE
nanamadTel  nobepexuil IlpsokMHCKOro o3epa BO Bce BpeMeHa roja. BupTyanbHas
HKOJIOTHYECKasi TPOma - 3TO CBOEr0 poOja SJIEKTPOHHBIA CIPABOYHHK, COACPKAIIUN BHICO- U
doromarepuansl (B JaHHOM choy4ae 1o [IpsbKMHCKOMY o03epy M €ro  BoJocOopy),
CTPYKTYpPUPOBAHHBIH OIpe/ieIeHHbIM 00pa3oM (puc. 2).
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Puc. 2. NaTepdeiic BUPTYaTbHON IKOJTOTHYECKONH TPONBI

Bupryanpnas oskosornyeckas Tpoma «O3epo llpskmHCckoe» mpencraBieHa B BUAC
MynptuMeanitnoro DVD nucka, BBIMONIHEHHOTO Ha JBYX SI3bIKax: PYCCKOM M aHIJIUHCKOM.
IlepBslii pa3fen BUPTyaabHOW SKOJIOTMYECKON TPOIBI COAEPKUT KapTy 03€pa ¢ UHTEPAKTUBHBIMU
toukamu. Kaxnias Takass TOuka 3amyckaeT JUOO BHIECOPOJIMK, JAEMOHCTPUPYIOLIUHN JaHamadT
yKa3aHHOM TeppUTOpPHM, JIMOO OTKPBIBAeT CTpPaHUIy C QoToMarepuansaMd M TEKCTOBOM
uHpopmanuet. Pasnen «BupryanbHas Tpoma» - 3TO MHTEepakTUBHasl ¢otorpadus mnodepexbs
[IpsokuHCKOTO 03epa - TEPPUTOPHM OTAbIXa kuTened mocenka [Ipspka. 3xech Takke Kak U B
OOBIYHOM SKOJIOTMYECKOH Tpole, ecTh MH(OPMALMOHHbIE IIUTHI, TOJBKO OHM MPEICTABISIIOT
co0Ol THIEepPCcChUIKY Ha Web-cTpaHuily ¢ mosicHuTenbHoM wuHpopmarmeid. Pasnen «I[lome3no
3HaTh» COJAEPXKUT MaTepuaisl 1o Mopdomerpun o03. IlpsoxunHckoro, OuGnuorpaduio c
HEKOTOpPbIMM AKTHBHBIMU CCBUJIKaMHU Ha HCTOYHUKU. «Bumeo NpuiokeHus» - 3T0 KOPOTKHE
BHJICOPOJINKH, CHATBIE BO BCE CE30HBI I'0J1a HA MECTE OT/IbIXa kHUTeNel nocenka [Ipsxa.

B pazgene «O3zepo [psokuHCKOE» MpeACcTaBICHB OCHOBHBIC MMPUPOJIHBIE KOMITJIEKCHI JaHmadTa
TEPPUTOPUH, @ TAK)KE€ HEKOTOPble MHTEPECHBIE OOBEKTHI, HAIPUMEP, O30BbIE T'PsJIbl, MMOCETIKa
[Ipsi>xa, OCHOBHOM PUTOK 03€pa - pyueit Jlerexc.

[ToMuMO TPUPOIHBIX OOBEKTOB OTMEUEHBl HCTOPUKO-KYJIbTYpHBIE: TPAAMLIMOHHBIC >KHUIIHILA
KapeJIoB-JIFOANKOB U CIIEJbl COBPEMEHHOIO aHTPOIOT€HHOI'0 BO3JEHCTBUS HA BOJIOEM, BKIKOYAs
pe3yabTaThl MOJBOJAHBIX HCCIEIOBAHUH Ha MEJIKOBOJAbE CEBEPO-BOCTOYHOTO IOOEPEKbs
(Toncrukos, [Toraxun, 2008).

BupryansHas Tpomna, B OTIMUKE OT OOBIYHON HKOJIOTHUECKONW UM Y4eOHOM TpOIIbI, e BpeMs Ha
MIPOXOKJCHHE MaplIpyTa CTPOro pPEerjaMeHTHPOBAaHO, HE OrpaHMYE€HAa HU BPEMEHHBIMHM, HU
IIPOCTPAHCTBEHHbIMM paMkamu. IIpu Hamuuum poctynma k VHTepHETy Ha KOMIIBIOTEpE
MOJIH30BaTEsl MOXKHO JIETKO PACIHIMPUTh KOJWYECTBO HMMEIOIMUXCs maHHbix ¢ 4,7 10 mo
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HEOTPaHUYEHHOTO 00beMa C TIOMOIIBIO JIOMOJHHUTEIFHBIX apecoB WeD-caiiToB, pa3MerieHHbIX
Ha JIUCKE.

[Ipu Bceii cBoeil mpocToTe, yA00CTBE U HE3HAYUTEIBHBIX JICHEKHBIX BIOKECHUSAX BUPTyaJbHAs
Tpona He HapyllaeT NPUHLUIIOB OpPraHU3alui W TpeOOBaHMH K CO3JAHUIO TPAAMLIMOHHBIX
HKOJIOTUYECKUX TPOII, OJIHAKO OHA HE CIIOCOOHA MOITHOCTHIO X 3aMeHUTh. [103TOMY BUpTYyaIbHAas
9KOJIOTUYECKAss TpPOMa MOXKET IPUMEHAThCS KaK JOMNOJHEHHE B cdepe HKOJIOTHYECKOro
00pa3oBaHMs CTYJCHTOB.

JIpyruM aceKTOM KOMIIBIOTEPHOH BU3yallM3alluu B Hallel paboTe sSBIsAETCS CO3/laHUE y4eOHO-
Hay4YHbIX (GWIbMOB. BuaeopmibMbl HUCHONB30BaHBl M HPHU  CO3JAHUHM  BUPTYaIbHOH
sKosIoruueckoit Tpormsl «O3epo Ipsoxuackoe». B HacTosmee Bpemst cozaaercs GuiabM mo padore
C OKEaHOJIOI'MYECKMMM HpuOOpaMu, TIA€ PacCMOTPEHbl BONPOCHl Tuapomerpuu. Ouiabm
OPHEHTUPOBAH Ha CTYACHTOB W AaCHUPAHTOB-OKEAHOJIOTOB, HO MOXXET OBITh HMHTEPECeH |
HIMPOKOMY Kpyry crnenuanucroB. CTpykTypa QuibMa OpraHM30BaHa COIJIACHO IUIaHY
OKEaHOJIOTM4eCKUX paboT. B mepBoii yacTu 1mokazaHo YCTPONCTBO HayuHO-HCCIIEA0BATEIbCKOTO
CyJHa M paccKa3aHo o MeTojAax HabmoaeHuil. Bo Bropoit uactu - metoguka CTD-uzmepenuii (ot
anri. conductivity-temperature-depth, T.e. u3MepeHHs 3JICKTPOIPOBOIHOCTH, TEMIICPATYpHI,
IJTyOUHBI U HA UX OCHOBE - COJICHOCTH MOPCKOM BOJIbI). 3/1€Ch 7K€ PacCcKa3bIBaeTCs O MOCTAHOBKE
ABC - aBTOHOMHBIX OyWKOBBIX CTaHLIMW, MOKa3aHbl IPUOOPBI, PETHMCTPUPYIOIINE CKOPOCTh U
HampaBjiIeHUE TEYEHUH, MU3MEHEHUE YPOBHS MOpS, KOHLEHTPALMIO KUCIOpoja. TpeThsi 4acTb
COZEPKUT MH(OPMAIUIO TIO0 MCCIIEIOBAHUIO JTHA MOPS. 3A€Ch MPOJEMOHCTPUPOBAHBI Pa3INYHbBIE
9XOJIOTHI M JHOoueprnaTenu. YerBepras 4acTh HOCBALIEHAa padoTe T'MIPOXMMHUKOB C IOKa30M
orOopa mpob GaToMeTpamMu pa3IUYHOTrO THIA M MEPBHYHONW 00pabOTKOI MaTepuana B MOJIEBBIX
ycioBUAX. bronornueckuii pa3zen NoMeIeH B MATYIO YacTb, KOTOpasi IOBECTBYET B OCHOBHOM O
pabore mmankToHoyoroB. lllectas 4acTe - 3aKIIOUMTENBHAS W PACCKAa3bIBa€T O HEKOTOPBIX
acleKkTax KamepajlbHOW 00paOOTKU JaHHBIX.

BoiBoabI
Hcnonb30BaHME TPUEMOB KOMITBIOTEPHOW BH3yalu3alldy SABJISETCA OJHUM W3 HANpPABICHUU
yueOHO-HayyHOro IeHTpa WMHctutyra BoaHbIXx mpobrem CeBepa B mporpaMmax 1o
9KOJIOTUYECKOMY 00pa3oBaHU0. MBI HajeeMcs, 4TO MPUOOPETEHHBIM HAMU OIBIT MOXET OBbITh
WHTEpECEH CTYICHTaM W acHHUpaHTaM, MOCKOJIbKY JAeMOHCTpupyemas uHbopmanus Haubojee
COOTBETCTBYET PEKUMY PEATbBHOTO BPEMEHHU.

Summary
Sometimes, demonstration and intelligibility of ecological information are playing the important
role in education. The idea to use computer visualization in ecological education is promoted.
Virtual ecological trips are one of convenient forms for representing ecological information. It is
sometimes problematic to create real nature trips because of natural conditions, very laborious
and expensive work. The idea to create virtual ecological trips has been put forward and realized
by the Educational-Science Center of the Northern Water Problems Institute. The virtual
ecological trip is a visualization of a tourist route with the help of computer technologies. We
applied a web-design for joining heterogeneous materials such as texts, images, audio, video files
using HTML (Hyper Text Markup Language).
Given the Institute’s specialized professional interest, the virtual ecological trip “Lake
Pryazhinskoe” has been produced. The virtual trip gives a unique possibility to provide specific
information about the water-body to those who cannot actually visit it. In contrast to a real
ecological trip, a virtual trip is not limited by time frames, not limited by natural frames, cheaper
to create, more convenient for perception. The virtual ecological trips are presented in DVD
format.
The virtual ecological trips can be used for educational purposes in a university because this form
of ecological information visualization is easy for real-time demonstration and dissemination. We
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hope also that authorities will find it useful and acceptable for local sustainable development. For
example, it can be used for decision-making by a city administration.

Moreover, we create and use educational-science films for students and post-graduates. At this
time we produce a film about oceanology investigations.

The computer visualization is one of directs of our Educational-Science Center. And we hope that
it will open new innovative and creative possibilities for ecological education both at the stage of
their development and their application.
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