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UHcTuTyT BOoAHbIX Npobrem Cesepa KapHL PAH

BBEOEHUE

HarnggHocTb uvHdOpMaumu, ee aneksaTHas
BOCMNPMHNUMAEMOCTb U MOHATHOCTb WrpaioT pe-
LLAIOLLLYIO POJIb B MPOLLEecce 06pa3oBaHms 1 BOCNN-
TaHuns. CywecTsylowme $opMbl NpeacTaBieHus
Martepuana: KapTbl, CXeMbl, rpadukum, guarpam-
Mbl — 4acTO 006s13bIBalOT NpenogaBaTens BBOAUTb
[OMONIHUTESIbHbIE YTOYHEHMS, B TO BPEMS Kak 00b-
eM nHpopmMauumn, HakanamearLLencs, HanpmmMep,
B X0 UCCenoBaTenbckux paboT CTyOEHTOB, BCE
BO3pacTaeT. 3aecb MOXeT notpeboBaTbCs BHe-
ApeHne HOBbIX CPeACTB BU3yanu3auum AaHHbIX.

MATEPWAJIbI W METOAbI

KomnbloTepHaa Bu3yanusaums JaHHbIX UCMOJb-
3yeTtcs AaBHO. OgHako He ByaeM KacaTbCs NePBbIX
Laros B 31Ol 06n1acTu, a pacCMOTPUM COBPEMEH-
Hble TEHOAEHLMN, MOCKOMbKY 3TO Hanbonee MHTe-
pecHo. B Hayke n TexHuke MOXHO BblOennTb, Mo
KpanHen mepe, ABE OCHOBHbIE MPUYUHbI CYLLECT-
BOBaHVA KOMMbIOTEPHOW BU3yanu3aumm OaHHbIX.
[lepBas — aTO MOOENMpPoOBaHME NOBEOEHUS CNOX-
HOM CUCTEMbI OJ19 peLleHnsd NOoCTaBNIeHHOW 3aaa-
4yn; BTOpas — NpPOBEepKa CYyLLECTBYIOLLEN rmnoTesbl
no rotoBol Mmogenu. Ho ons o6pa3oBaHms MOXET
CTaTb akTyaJIbHOM eLle ogHa npuyrHa. BaxHo npo-
JEeMOHCTpUpOoBaTb paboTy CUCTEMBI NLAM, 3aUH-
TepecoBaHHbIM B 3HAHUW O HEN, HO HE VUMEIOLUM
BO3MOXHOCTM 03HAKOMUTLCS C 0OBEKTOM B peaJsib-
HbIX ycnoBuax. K Takum nmuam OTHOCHATCS, Hanpu-
Mep, CTYAEHTbIl. IKONOrMs — OAMH U3 NPeLMETOB,
roe KOMMboTEPHAa BU3yanu3auma NoMoraeT yya-
LLMMCS BHUKHYTb B CYTb npouecca. beaycnosHo, B
HacTosLLee BpeMd CyLLECTBYET MHOXECTBO 3J1eK-
TPOHHbIX PECYpPCOB, YCMELWHO pellalwmx 3Tn
npo6nemMbl. OQHAKO COBPEMEHHBLIE TEXHOIOMMN
JOCTUIMIM TOFO YPOBHS, KOraa y4ebHble MmaTepuaibl
HE HYXHO C 60/bLUMM TPYAOM BbIMCKMBATL; CTao
BO3MOXHO CO34aBaTb VX CAMOCTOSATESIbHO, B 3aBU-
CUMOCTU OT 3a4a4, KOTOopble CTaBUT Nepep, coboii
npenogasaresb. [lna 3TOr0 A0OCTATO4HO MMETH
KOMMbIOTEP U HEKOTOPLIE HaBbIKM PaboTbl CO cne-
umduryeckmm nporpammamu. B ceoeit paboTte ans
KOMMbIOTEPHOW BU3yanm3aumm Mbl MCMNONb3YEM
ONHAMMYECKME CXEMbI, aHMMaUMIO, y4eObHO-Hay4-
Hble prnbMbl n 3D-BU3yannsaumio.

Bonbwasa yacTb CyLLEeCTBYIOLLMX KOMIMbIOTEP-
HbIX MPOrpamMm, KOTOPbIE Mbl UCMOJIb3YEM B 3KOJ10-
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rMYeCcKOM MPOCBELLEHMM, CO34aHa AJ1 06beEMHO-
ro MOLENNPOBAHUSA aPXUTEKTYPHbIX CTPOEHUIN NN
y3n0B arperatoB. OgHako HEKOTOpPbIE MPOrpamMmbl
(nanpumep, TMC «Kapta 2008») yoa4yHO pelsaioT
Bonpockl 3D-MoaennMpoBaHns NPUPOAHbLIX 0O bEK-
TOB 1 XOPOLLO BOCCO3Jat0T penbed MECTHOCTM NO
chnepytouwlen cxeme (puc. 1).

M3 cxembl cnepyet, 4TO AN CO3JaHUSA TPEX-
MEPHOW MOAENN MECTHOCTU HEOOX0ANMA BEKTOP-
Has KapTa MHTEPECYIOLLEN HAC TeppuTopuu, 3Ha-
4yeHue BbICOT 1 poToMaTepurarbl.

TpexmepHble NpUpoaHble 0ObLEKTHI MOTYT YC-
NeLIHO peann3oBbliBaTbCH BO MHOIMMX NakeTax npo-
rpamm, Hanpumep, B Surfer (puc. 2), Grass nnu
AutoCAD. OcHoBHasi npobnema, C KOTOpPOWM Ha
3TOM MyTW CTONIKHETCH npenogasartefib, — CTOU-
MOCTb IMLEH3UI 3TUX NPOrpamMm.

M, KOHEYHO, camMbiMM HarNSAHBIMWU NPUMEPaAMMA
KOMMbIOTEPHOW BU3yanu3aumm SBASIOTCS aHUMa-
LMW 1 AMHAMUYECKME CXeMbl. [1ns coO30aHUS Takmnx
006bEKTOB yA0O6HO BOCMOJIb30BATLCS MPOrpamMm-
HbiM naketom Macromedia Flash. JuHamuyeckue
CXeMbl yga4Ho Bocrnpowm3sogmT Jasc Animation
Shop (puc. 3).

[MOMMMO OCHOBHbIX NPUYKUH, KOTOPbIE noaTan-
KMBAKOT K CO342HMI0 KOMMbIOTEPHbIX O0OBbEMHbIX
MoZenen, MOXHO BblAENNTb CONYTCTBYIOLLME, HA-
npumep, HeobXoAMMOCTb OObLEOVHUTL pPa3pos3-
HeHHble AaHHble 06 0ObekTe B ogHOM Moaenu. lMo-
nydaetcs, 4to 3D-Bn3yannsaums — 3To CBOEro po-
[a viHTepnpeTauma naHHbIX. B 31O €BA3K BCE CBO-
OUTCA K naee ynpasfieHns 3HaHUAMMN, MOCKOJIbKY
roToBasi MOAESb MO3BONSAET MPUHUMATb PELLEHUS.

PE3YJIbTAThI

B 2006 r. Mbl MCNOMbL30BaNN 3TOT NOAXOA, NMPU
pa3paboTke BUPTYaslbHON 3KOOrMY4ECKOM TPOMbl
«03epo lNpsxnHckoe» (CBupeTenbcTBO..., 2007;
ToncTtukoB v gp., 2007). C nomoLLblo NnpnemMoB
KOMMbIOTEPHOW  BM3yanusauum Mbl  onmMcanu
CNOXHbI NPUPOAHbIA 0OBEKT — CUCTEMY «03€-
po — BOOOCOOp» — M nokasanu TUNUYHbIE NaHA-
wadTel nobepexnii 03. MPSXXMHCKOrO BO BCe
BpemeHa ropa. BupTyanbHaa akonoruyeckas
Tpona — 3TO CBOEro poaa 9N1eKTPOHHbIV CrpaBoY-
HUK, coaepXalwun Buaeo- u potomarepuansl (B
JaHHOM cny4dae no MNpsXnHCKOMY 03epy 1 ero Bo-
[0ocOopy), CTPYKTYPUPOBAHHLIN OMNpeaesieHHbIM
obpaszom (puc. 4).
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Fig. 3. The animation map of surface temperature of the White Sea
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Puc. 4. VIHTepdenc BNpTyanbHOM 9KONOrM4eCKOM Tponbl
Fig. 4. Interface of the virtual trip

BuptyanbHasa akonoruyeckass Tpona «O3epo
npﬂ)KI/IHCKoe» npeacrtasneHa B Bunge mMynbtnmMme-
aninHoro DVD gucka, BbIMOAHEHHOIO HA ABYX A3bl-
Kax: pyCcCKOM 1 aHrnnckoMm. MNMepBebii pasgen Bup-

TyasIbHOM 3KOJIOrMYECKOM TPOMbl COAEPXNUT KapPTy
03epa C MHTePaKTUBHbIMUM ToYkaMu. Kaxxgas Takas
Touyka 3anyckaeT nMbo BUAEOPOSINK, AEMOHCTPU-
pyloLunii naHawadT ykasaHHOW Tepputopumn, nmbo

101



OTKPbIBAET CTpaHuLy ¢ doTomaTepmnanamm n Tek-
cToBOW uWHGoOpmMmauven. Paspen «BuptyanbHaga
Tpona» — 9T0 UHTepakTMBHas (oTorpadus node-
pexba [NPsXXMHCKOro o3epa — TeppuTtopun oTabixa
xutenen nocenka MNpsxka. Kak n Ha 00bIYHOW 3KO-
Norn4yeckom Tpone, 34eCb €CTb MHPOPMALIMOHHbIE
LWTbI, TONIbKO OHW NPEeacTaBAsioT cobol runep-
CCblJIKy Ha web-CTpaHuuy C NOSICHUTESIbHOW WH-
dopmaumen. Paspen «[1ones3Ho 3HaTb» COOAEPXKNT
MaTepuasbl Mo MmopdomMeTpumn 03. MNMPSAxXNHCKOro,
onénnorpaduio ¢ HEKOTOPbIMU aKTUBHBLIMU CCblJ-
KaMu Ha MICTOYHMKW U MOJTHbIMW TEKCTaMu cOOpHU-
KOB MO 3KON0OrM4yeckomy npoceeLleHmto 3a 2006 n
2007 rr. Hay4yHO-0Opa3oBaTeNbHOro LeHTpa WH-
cTuTyTa BOAHbIX Npobnem CeBepa Kapenbckoro
HL, PAH. Kpome aToro, npencraBieHbl OCHOBHbIE
NPUPOAHbIE KOMMIEKChI NaHawadTa Tepputopumn
N HEKOTOpble WMHTEPECHbIE O0OBLEKTbI, HanNpuMmep,
030Bble rpsaabl, nocenok Npsxa, 0CHOBHOM NPUTOK
o3epa - pyden HereHc. «Bunoeonpunoxenusa» —
3TO pasfesi C KOPOTKUMU BUOEOPOSIMKAMM, OTCHS-
TbIMW BO BCE CE30HbI r0a Ha MeCTe OTAbIXa XuTe-
nen nocenka lNpsxa.

MomMMMO NPUPOAHLIX OOBLEKTOB OTMEYEHbI UC-
TOPUKO-KYNbTYPHbIE: TPAOULUMOHHBIE XUanWa Ka-
pPenoB-Al0aANKOB 1 Criefbl COBPEMEHHOIO aHTPO-
NOreHHOro BO34eNCTBMA Ha BOLOEM, BKJIKOHas pe-
3ynbTaThbl NOABOAHBLIX NCCNIEAOBAHUNA HA MEJIKOBO-
Obe CeBepo-BOCTOHHOrO nobepexbs (TONCTUKOB,
MoTaxumH, 2008).

BupTtyanbHas Tpona, B OTAn4Me OT OObIHHOW
9KONOrM4eCcKom nam y4ebHOM TPOorbl, rae BPpeEMS Ha
NPOXoXaeHne MapLupyTa CTPOro pernamMmeHTupo-
BAHO, HE OrpaHMyeHa HU BPEMEHHbIMU, HU MPO-
CTPaHCTBEHHbIMU pamMKamu. Npn HanMuMm oocTy-
na K NHTepHeTy Ha KOMMbIOTEPE MONb30BaTENS
MOXHO JIErKO pacLMpuUTb KOJIMYECTBO UMEIOLLMX-
csl AaHHbIX ¢ 4,7 [0 0o HeorpaHn4eHHoro oobema c
NOMOLLbIO OO0MOJIHUTENbHBIX afnpecoB web-cain-
TOB, Pa3MeLLEeHHbIX Ha ANCKE.

Mpw BCe cBOEN NPOCTOTE, YAOOCTBE N HE3HA-
YUTESNbHBIX OEHEXHbIX BOXEHUAX BUPTyasibHada
Tpona He HapyllaeT MPUHUMNOB OpraHm3auun u
TpeboBaHUI K CO30aHUI0 TPAAMLUMNOHHBLIX 3KOJO-
rMYyeckux Tpor, of4Hako OHa He crnocobHa NoJiHo-
CTblO X 3aMeHUTb. [109TOMY BMpPTyasbHasa 3KOJ0-
rmyeckas Tpona MoXeT MPUMEHATLCS Kak Oornon-

JIMTEPATYPA

CBugetenbcTBo 006 oduUManNbLHON perncrpauum
nporpammbl ang 3BM N2 2007611849 «BupTtyanbHas
akonoruyeckasa Tpona ,,03epo MpsxuHckoe” (VET-LP)».
ABTopbl: TonctukoB A. B., MotaxuH M. C., bBoroaHo-
Ba M. C. 2007.

TonctukoB A. B., lNortaxun M. C. 3arpsi3HeHue
6eperoBoi NIMHUKN CEBEPO-BOCTOYHOM YacTu MNpsXKnH-

HeHMe B cdepe 9KOoormyeckoro obpasoBaHus
CTYOEHTOB.

Jpyrnm acnektomMm KOMMbIOTEPHOW BU3yanm3a-
LMK B HaLler paboTe aBnsieTCca CO30aHMe y4ebHo-
Hay4HbIX GUIbMOB. BuaeodunbMbl UICMONb30BaHbI
M Npu CcO34aHUM BUPTYaNbHOW 3KOSIOMMYECKOMN
Tponbl «O3epo lNpsxuHckoe». B HacTosgwee Bpe-
Ms co3paeTcs GunbM No paboTe ¢ okeaHoslornye-
ckMMKU Npubopamu, roe paccMOTPEHbI BOMPOCHI
rngpomeTpun. @unbM OpMEHTMPOBAH Ha CTYOEH-
TOB-OKEaAHOJIOrOB, HO MOXET OblTb MHTEPECEH U
LUINPOKOMY KpYry cneumanmctoB. CTpykTypa dusb-
Ma OpraHmM3oBaHa COrflaCcHo nnaHy okeaHosIornye-
ckux paboT. B nepBoit 4YacT Noka3aHo YCTPOICTBO
Hay4yHO-MCCNeaoBaTeNnbCckoro CygHa 1 pacckasa-
HO O MeTogax HabnwogeHu. Bo BTOpon Yactu —
MeToauka CTD-namepeHuin (ot aHrn. conductivity —
temperature — depth, 1. €. U3MepeHna anekTpo-
NPOBOOHOCTU, TeMMepartypbl, MMyObuHbl MOps).
30ecb Xe pacckasblBaeTcs 0 noctaHoske ABC —
aBTOHOMHbIX OYMKOBbLIX CTaHUMI, NokasaHbl Npu-
6opbl, PErMCTPUPYIOLLME CKOPOCTb U Hanpaefie-
HUE TEYEHWUA, UBMEHEHNE YPOBHS MOPS, KOHLIEH-
Tpauuio kucnopona. TpeTbs 4acTb COOEPXKMUT UH-
dopmaumio No nccnenoBaHnio gHa mops. 30ecb
NPOAEMOHCTPMPOBAHbI  PAa3NNYHbIE 3XONI0Tbl U
OHo4YepnaTenu. YeTeepTtas 4acTb NOCBSLLEHA pPa-
60Te rMapoxXMMMKOB C Noka3zom oTbopa npob ba-
TOMeTpaMu PasnnNYyHoOro Turna 1 NepBuUYHON obpa-
O0TKOM MaTepuana B NoneBbiX ycnosusax. bruono-
rMYeckuin pasgen NoOMELLEH B NATYIO YaCTb, KOTO-
pasi NOBECTBYET B OCHOBHOM O paboTe niaHKTOHO-
noros. LlecTasa 4yacTb — 3akn4ymMTenbHas — pac-
CKasbiBaeT O HEKOTOPbIX acrekTax KamepasbHOM
06paboTKK AaHHBbIX.

BbIBOAbI

Vicnonb3oBaHve NpMemMoB KOMMbIOTEPHON BU-
3yanusauuu ABnAsSeTCs OAHUM U3 HanpaBieHUin Ha-
y4HO-006pa3oBaTesnibHOro ueHtpa MHctutyTa Boa-
HbIX Npobnem CeBepa B nporpaMmmax rno aKosiorun-
yeckoMy obpasoBaHuto. Hageemcs, 4To npnobpe-
TEHHbI HamMM OMbIT MOXET OblTb MHTEPECEH
LIKOMBbHUKAM M CTyAEHTaM, MOCKOJSIbKY AEMOHCT-
pupyemas nidopmaumsa Hanbonee COOTBETCTBYET
pexXunmMy peanbHOro BDEMEHMU.

ckoro ozepa (Pecnybnuka Kapenus) // Okonoruye-
ckmne npobnemsbl. Barnap B 6yaywee: C6. 1p. V Mexay-
Hap. Hayy.-npakT. koHd. PocTtoB-Ha-LoHy, 2008.
C. 450-452.

TonctukoB A. B., INotaxux M. C., BorgaHoBa M. C.
Co3znaHne BUPTYanbHOW 3KOMOrnyeckon Tpomnsl «03epo
MpsxuHckoe» // I3ydeHne BOAHbIX OOBEKTOB 1 MPUPOL-
HO-TeppUTOpUanbHbIX KomMnekcos Kapenuu. lNetposa-
Boack: KapHLL PAH, 2007. C. 138-141.
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COMPUTER VISUALIZATION OF TEACHING MATERIAL
IN EDUCATION OF PUPILS AND STUDENTS

A. V. Tolstikov, M. S. Potakhin, M. S. Bogdanova

Northern Water Problems Institute, Karelian Research Centre

INTRODUCTION

A major factor in education and raising is how
illustrative and comprehensible information is, how
relevantly it is perceived. With currently available
forms of material representation: maps, schemes,
diagrams, the teacher often has to additionally
specify some things. Meanwhile, the amount of
information accumulated, e.g., in the course of
students’ research, keeps growing. Hence, new
means of data visualization may be needed.

MATERIAL AND METHODS

Computer visualization of data has been in use
for quite a while. Let us not look back at the first
steps of the technique, but consider ongoing
tendencies, which is more interesting. There are at
least two reasons for computer visualization of
data to exist in science and technology. One is to
simulate the behaviour of a complex system to
solve one’s task; the other one - to verify a
hypothesis using a pre-developed model. In

External elevation matrix

Vector data

education however, another reason may be of
relevance. An important task is to demonstrate
how a system functions to those interested in it,
but having no possibility to “eye-witness” it. This is
the case with students. Ecology is a subject where
computer visualization helps learners get an
insight into the process. Understandably, there
now exist many digital resources successfully
addressing the task. However, technologies have
now reached a level when one can create an own
resource depending on one’s task instead of
spending much effort on finding ready-made
learning aids. To do so, one just needs a computer
and some skills in specific software. In our
computer visualization activities we employ
dynamic schemes, animation, educational films,
and 3D visualization.

Much of the software we use in environmental
education was designed for 3D modeling of
architectural structures or units of machines. Yet,
some applications (e.g. “Map 2008” GIS) deal well
with 3D modeling of natural objects, and reproduce
the terrain following the scheme below (Fig. 1).

Photographs of unique objects

GRD SXF, DXF, MIF BMP, JPEG, TIFF
Elevation matrix Map of the terrain Triangulated terrain model
MTW MAP, SIT TIN

3-D MODEL

Image of the surface

Map classifier

Photos of fragments of typical objects

RSW RSC BMP, JPEG, TIFF
Photo of the terrain Library of 3D objects External models of 3D objects
BMP, JPEG, TIFF P3D DXF, VRML

Fig. 1.

Scheme for 3D visualization of a natural object (bottom line of each unit is file extension)

(from: http://www.gisinfo.ru/3d/databui7Id.htm)

It follows from the scheme that to produce a 3D
model of the terrain one needs a vector map of the
area, elevation values and photos.

Three-dimensional natural objects could be
realized successfully with help of programs such as
Surfer, Grass or AutoCAD. The main problem the
teacher will confront heading towards is a price of
the program’s license (Fig. 2).

And of course the main pictorial samples of
computer visualization are animation and dynamic
schemes. To produce such objects we make use

the program of Macromedia Flash. Dynamic
schemes are successfully reproduced by Jasc
Animation Shop (Fig. 3).

In addition to the main motivations for generation
of 3D computer models there are some
accompanying ones such as the need to assemble
scattered data about an object within one model.
Thus, 3D visualization is a kind of data interpretation
enterprise. This eventually brings us to the idea of
data management, since the final model enables
decision-making.
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RESULTS

In 2006, we used this approach to produce
the virtual trip “Lake Pryazhinskoye”
(Certificate..., 2007; Tolstikov et al., 2007). By
means of computer visualization we described the
complex natural object: the “lake-catchment”
system and demonstrated typical landscapes of
Lake Pryazhinskoye shores in all seasons. The
virtual trip is a sort of a specifically structured
digital reference book with video- and photo
materials (here, on Lake Pryazhinskoye and its
catchment) (Fig. 4).

The virtual trip “Lake Pryazhinskoye” is
available on multimedia DVD in two languages:
Russian and English. The first section contains the
map of the lake with interactive points. Each point
either launches a piece of video on the landscape
of the area, or opens a page with photos and
textual material. The “Virtual Trip” section is the
interactive photograph of Lake Pryazhinskoye
shore - a recreation area wonted by people from
the Town of Pryazha. Like a real nature trip, it has
information boards - hyperlinks to the webpage
with explanatory information. The “Good to Know”
section contains materials on Lake Pryazhinskoye
morphometry, bibliography with some active links
to sources and full texts of ecological education
papers (2006 and 2007 yr) of the Scientific
Educational Centre of the Northern Water
Problems Institute. Moreover, it is present major
natural complexes of the landscape and some
interesting objects such as oses ridges, Pryazha
Town, Degens Stream - the main tributary of the
lake. “Video Attachments” are short pieces of
footage shot in different seasons in the towns’
recreation area.

In addition to natural objects, attention is given
to historical and cultural ones: traditional houses of
Ludic Karelians, and traces of modern human
impact on the lake, including the results of
underwater surveys in shallow areas along NE
shore (Tolstikov, Potakhin, 2008).

Unlike the regular nature tourism or educational
trip, where the timeframe is strictly defined, the
virtual trip has neither temporal nor spatial
limitations. With Internet access, the data available

REFERENCES

Certificate of official registration of the computer
programme N2 2007611849 “Virtual trip “Lake
Pryazhinkoye” (VET-LP)”. Authors: A. V. Tolstikov, M. S.
Potakhin, M. S. Bogdanova. 2007 [in Russian].

Tolstikov A. V., Potakhin M. S. Pollution of
Lake Pryazhinskoye NE shoreline (Republic of Karelia)

can be easily expanded from the 4.7 Gb of the disk
space to about infinity through links to extra
websites.

With all its simplicity, convenience and low costs,
the virtual trip is consistent with the organization
principles of and requirements to traditional nature
trips, but cannot fully substitute them. Thus, virtual
trip can be used as additional learning aid in
environmental education.

Another form of computer visualization in our
work is making of scientific educational films. Video
films were used also in the virtual trip “Lake
Pryazhinskoye”. We are now producing a film
teaching to operate oceanology equipment, and
telling about hydrometry. The film is meant for
students in oceanology, but may also be of interest
to awide range of specialists. The film is structured
to follow the plan of oceanological research. First,
the arrangement of a research vessel is
demonstrated, and methods of observation are
described. The second part tells about the CTD
measurement technique (conductivity-
temperature-depth  measurements). It also
describes installation of autonomous buoy stations,
shows the equipment used to record current speed
and direction, measure sea level, oxygen
concentration. The third part contains information
about seabed studies. It demonstrates various
echo sounders and bottom grabs. Part four is
devoted to the work of hydrochemists, and shows
how samples are taken by bottom samplers of
various types, and how the material is preliminarily
processed in the field. The biological section is in
part five, which is mainly concerned with the work
of planktologists. The sixth, conclusive part throws
light upon some aspects of laboratory treatment of
data.

CONCLUSIONS

Application of computer visualization tools is an
area of the environmental education activities of
the Scientific Educational Centre of the Northern
Water Problems Institute. It is our hope that the
experience we have gained would be of interest for
pupil and students, since the information offered
best corresponds to the real-time mode.
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