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dopMHpOBaHUE COBPEMEHHOTO0 HH()OPMAIMOHHOTO OOIIECTBA — MPOOJIEMBI, TMEPCIEKTUBBI,
WHHOBAIIMOHHBIC MMOAXO0bI: Marepuaibl MexayHapoaaoro ¢opyma, Cankr-Ilerepoypr, 30 mas
—3urons 2011 r. / 'OV BIIO CII6I'YAIL CII6., 2011. 188 c.

B Hacrosmem wW30aHMM  OTpakKeHbl  OCHOBHbIE  Marepuanbl  XII
Mexaynaponnoro ¢opyma «DopMUpPOBaHHUE COBPEMEHHOI'O HH()OPMALMOHHOTO
oOuiecTBa — MpooJIEMbl, IEPCIEKTUBbI, THHOBAIIMOHHBIE MOIX0IbD.

Juamna3oH paccMatpuBaeMbIX Ha popyMe BOIIPOCOB JOCTATOUHO MIUPOK. OH
BKJIIOYaeT B ce0si mpobieMaTuky (OpPMHUPOBAHUS M YCTOWYMBOTO Pa3BUTHS
COBPEMEHHOr0 MH(OPMAIIMOHHOTO OOIIECTBA, MPOOJIEMbI Pa3BUTHS U BHEAPECHUS
UH(OPMAIITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJOTUM, MPOOJIEMbl COTPYIHUYECTBA
U B3aMMOJICUCTBUA HayKu U 00pa3oBaHUs. B pamkax camMOCTOSTENbHBIX MpoOiIeM
Ha (dopyme oOcyxnanuch Bompockl nmaptaepctBa kadenp FOHECKO B obGnactu
npumenenuss MKT B oOpa3oBaHuu, BONPOCH  CO3JaHHS  €IUHOTO
uH(pOpMaIMOHHOTO pecypca «MexAyHapoIHOH a3pOKOCMHUYECKON CHCTEMBI
Monutopunra (MAKCM)», Bonpockl BHEIPEHUSI HHHOBAILIMOHHBIX TEXHOJOTUN B
AIIEKTPOMEXAHUKY, SJHEPIETUKY U CUCTEMBI YIIPABIICHHUS.

[IpencraBieHHblEe B COOPHUKE MaTeprasbl HE OXBAThIBAIOT BCEX aKTyaJIbHBIX
npobiieM, oOcy)aaeMbix Ha MexayHapoiHOM (opyMme, HO MO3BOJISIIOT CYAUTh O
COCTOSIHUM M NIEPCIIEKTUBAX Pa3BUTHUS MHOTUX U3 HUX.

Matepuanbl cOOpHHUKA TMPEACTABISIIOT MHTEpPEC ISl CIEHHMAIMCTOB B
o0jacT  BbICHIETO  MpodecCHOHATBHOTO  00pa3oBaHMs U B 00JacTH
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTH.

© TOY BIIO «Canxkrt-IlerepOyprckuii
rOCYJJapCTBEHHBIN YHUBEPCUTET

a’pOKOCMHUUECKOT0 MPUOOPOCTPOCHUSY,
2011
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®enepanbHoe Kocmuueckoe ATeHTCTBO

Poccuiickas Axagemus kocMoHaBTHKH uM. K.O. I{noIKoBCcKOro
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COBEPHIEHCTBOBAHME
HAIIMOHAJIBHON CUCTEMBI OBPA3OBAHMUS
B KOHTEKCTE MHUPOBbBIX
NMHHOBAILIMOHHBIX OBPA30OBATEJIBHBIX TPOLECCOB

II. /I. Kyxapuuk
JIOKTOp TEXHUYECKUX HayK, podeccop,
pEKTOp

benapyce, MuHCK,
benopycckuii rocy1apCTBEHHBIN MEAArOrHYe€CKU YHUBEPCUTET
uM. Makcuma Tanka
E-mail: rector@bspu.unibel.by

CoBpeMEHHOE COCTOSHHE HAIlMOHAJIBHOIO OOpa30BaHUsl XapaKTepU3YeTCs
MOVICKaMH HOBBIX TapagurM, BBIPAOOTKOW HOBBIX MEAArOTHUYECKHX CPEJICTB 00Y-
YEHUS U BOCHUTAHUS B MH()OPMAIMOHHO-HACBHIIIEHHOW 00pa30BaTeIbHOM Cpelie.
Crenyer OTMETUTH, UTO B HACTOsAIIEE BpeMsi MHOTHE HCCIIEIOBATeNd, 3aHUMAlO-
necs MpodiieMaMu MeJarorniyeckoro 0opa3oBaHus, OTMEUAIOT, YTO OelopyccKas
TPaIUIIMOHHAS CHUCTeMa O0Opa3oBaHUs HAXOAWTCA B COCTOSHUHM TEPMaHEHTHOTO
pedopMupoBaHus: ocyuecmensenm MoOepHU3AYUI0 00PA308aAMENbHOU OesiMeNbHO-
cmu 8 KOHMeKCme e8PONeticKUxX mpebo8anuil.

CoBepIlIeHCTBOBAaHUE ACSATEIBHOCTA BY30B O0YCIIOBJIICHO MEPEXOJOM K KO-
HOMUKE, OCHOBAaHHOW Ha 3HAHUSIX, MHHOBAIUSAX U BHICOKOI(P(HEKTUBHBIX TEXHOJIO-
rusix. OOpa3oBaHUE CTAHOBUTCSA OJHOM M3 OTPacCiie SKOHOMHUKH, CO CBOUMHU TEX-
HOJIOTUYECKUMH MPOIECCaMH, B KOTOPHIX BO3PACTAET POJIb YEJIOBEUECKOTO (haKkTo-
pa. opmupyroTcsi HOBbIe TpeOOBaHMS K BBIITYCKHUKAM Pa3HBIX YpPOBHEW 00pa3o-
BaHUS: MEOPYECKU MACIUMb, ObICMPO OPUEHMUPOBAMbCSA 8 COBPEMEHHOM HACHI-
WEHHOM UHDOPMAYUOHHOM NPOCMPAHCIEE, CNOCOOHOCbL NPUHUMAMb HEeCMAH-
oapmmvle peutenus U T.I. IET aKTUBHBINA MOUCK «00OpA308amMenbHOU MOOenu ce-
200HAWHE20 OH», KOTOpasl MO3BOJIMIIa Obl PEIIUTh MPOOJIEMBI, C KOTOPBIMHU CTaJl-
KHMBAeTCsl HAI[MOHAJIbHAS CHCTeMa 00pa30BaHMsI.

CoBpeMEHHBIII MUpP TIPETEPIICBACT CEPhE3HBIC IBOIOIMOHHBIC H3MEHEHUSI
BO BceXx cdepax JKHU3HH, U3MEHsSeTcs camo obmiecTBo. [Iporeccrr rmobanu3anuu
CYILECTBEHHO CTUMYJIHMPYIOTCS BO3PACTAIOLUIMM B COBPEMEHHOM OOIIECTBE MPOU3-
BOJICTBOM 3HAaHMKM M WH(OPMAIMHU, IO CPABHEHUIO C MPOU3BOJICTBOM MaTepUalb-
HOM mpoxykiuu. MHdopmarus 1erko TUpaKUpyeTcst U PacpOCTPAHSIETCS B TIJI0-
OampHOM MaciTabe, 0COOEHHO TPU PA3BUTHH TEIIEKOMMYHUKAIUH.

[IpuHATO CuMTaTh, YTO COBPEMEHHAsI cHCTeMa 00pa3oBaHUS — 3TO 00pa30-
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BaHHWE BTOPOUM BOJIHBI (KOHYenyusi amMepukamcKkoz20 coyuono2a u @ymyponoaa
3. Togpgnepa (Alvin Toffler)), cocTosBIeii B BOBHUKHOBEHUU U PAa3BUTHH IIPO-
MbIIeHHOCTH. OOpa3oBaHME OTpearupoBajio Ha MPOMBIIUICHHYIO PEBOJIOLUIO
co3ganuem S. A. KoMeHCKHM TpymnmoBOro crocoda 00y4ueHus, BIpaXKaroIerocs B
BBICIIIEM OOpa30BaHWU B JIEKIIMOHHO-CEMHUHAPCKON CHCTEME, a B CpeIHEM — B
KJIACCHO-YPOUYHOM cucTteMe. B 3moxy TpeTbelt BOIHBI Bce 00Jiee OCTPO OLTYIIAeTCs
HECOOTBETCTBHE 00pa30BaTEIbHOM CHCTEMBI HOBBIM 3amadaM. [IpeoOnanaromiee
MPOU3BOJICTBO 3HAHUM TPeOYyeT MOJTOTOBKU KaJIPOB, CIIOCOOHBIX MPOU3BOAUTE 3TH
3HaHus. COBpeMEHHOE 00pa3oBaHWE FOTOBUT INIABHBIM 00pa3oM KaJpbl, CIIOCOO-
HbIE€ TTPOU3BOJIUTH MPOMBIIIICHHYIO MPOAYKIHWIO, U B OMPEACICHHONW CTENEHU —
KaJIpbl, CIOCOOHBIE TPOU3BOIUTh HOBYIO HH(OPMAIINIO, HO HE HOBBIC 3HAHUSI.

Konnenmus o61miecTBa 3HaHUs, OCHOBaHHAs Ha TaKUX MPHUHIMINAX, KaK CBO-
00/1a cJI0Ba, pacHIMpEeHUEe JOCTyIa K MHPOpPMAlUK U 3HAHUSM, COJACHCTBUE KYJIb-
TYpPHOMY Pa3HOOOpa3Mio, paBHBIA JOCTYI K Ka4yeCTBEHHOMY 00Opa30BaHUIO, MpPH-
3HaHAa OJHUM W3 KIIIOUEBBIX HAIPABJICHHUM HA MyTH JOCTHUKEHUS IEJIeH pa3BUTHUS
TeicsiuenieTusi. CerogHsl TOJIBKO Yepe3 COTPYIHUYECTBO MEXIYHAPOIHOE COOOIIe-
CTBO B COCTOSIHMH DPEIIUTH T€ CIOKHBIC 3a/1aul, KOTOPhIE CTABUT Iepej HUM HH-
dbopmanmonnoe oOmecTBo 3HaHW. KomMmyHukamms, wHboOpManus ¥ 3HAHHUS —
JBIKYILIME CHIIBI MPOTpecca, COACUCTBYIOIINE MOBBIINICHUIO YPOBHS U KadyecTBa
*u3HU. THDOpMaIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU, OY/Ib TO TPaJUIIMOH-
HBIE WM COBPEMEHHBIE UX (DOPMBI, IPEAOCTABIISIIOT JIFO/ISIM BO BCEM MUPE HOBBIE U
HAJICKHBIE BOBMOXKHOCTH Pa3BUTHUSI.

s benapycu npo6iieMa BXOXKIAEHUSI B CUCTEMY MUPOBOTO U €BPONEHCKOTO
o0pa3oBaHus ABJSETCS YPE3BbIYAITHO BaXKHOMU, MOCKOJIBKY MO3BOJISET CAELNATh 3HA-
YUTEILHBIN IIar Ha MyTH B MUPOBOE COOOIIECTBO. MeXIyHApOIHOE COTPYIHUYE-
CTBO OTHOCHUTCSI K IPUOPUTETHBIM HAIMpPABICHUSAM, IMOCPEACTBOM KOTOPOTO pellia-
I0TCS OCHOBHBIE 33/1a4H, CTOSIIIIUE TIepe BhIciiel mkonoi Pecmy6nuku benapycs.
Haunbonee akTyanbHBIMU Ha CETOMHSIIIHUNA MOMEHT TCHJICHIMSIMHU PA3BUTHS BBIC-
miero oopazoBanus B benapycu sBASIOTCS: UHTErpanus, GyHIaMEeHTAIU3aIus, UH-
TUBUTyanu3anus, nHhpopmarusanusa. Baeapenne nHQOPMAIMOHHBIX TEXHOJIOTHN
y)ke He TpocTO dPGEKTHUBHBIA METOJ JJISl JOCTHKEHUS OTIEIHHBIX MMeJaroruyie-
CKHX 3aJlay, a HEOTheMJIEMasl YacTh MEeAaroruyecKoro Mmpouecca, 3Ha4uTeIbHO Mo-
BhIIIaroMast ero 3PpGeKTUBHOCTh. B CBSI3U ¢ ’TUM HAMETWJICS MOBOPOT K MHTETpa-
[[UU TIeJarOTUYEeCKUX M MH(OPMAIMOHHBIX TexHoJoruil. Ilenbio Takoil uHTErpa-
WU SIBJISIETCSl OCYIIECTBIIEHUE IEJIOCTHOTO YYEOHOro mpolecca, He U3MEHssST OC-
HOBHBIM JTUJAKTUYECKUM IMPUHIMUIIAM NEAaroruky, U MOATOTOBKH CIELHAIUCTOB
BBICOKOT'O YpPOBHSI, CIOCOOHBIX K MOMCKY PalMOHAIBHOIO CIoco0a MpUHSTUSL pe-
IICHUI B HECTAHAAPTHBIX CUTYyaIUsIX.

B cnoxusliencs cuTyauuMu TPYJIHO MEPEOLICHUTh MWHHOBALMOHHBIM Xapak-
tep kadenp FOHECKO, co3naBaembix B Pecy6nuke benapycs B pamkax paspabo-
tanHoro FOHECKO BcemupHoro mjaaHa AeiMCTBUHN MO YCUIICHUIO MEXBY30BCKOTO
coTpyaHnuecTBa u akagemuueckor moounbHocT. Kadhenp FOHECKO y nac B be-
JapycH IOKa ellle HEMHOTO, HO OHHU SIBJISIIOTCS HAYYHO-00pa30BaTEIbHBIMU 1ICH-
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Tpamu pa3BUTHUSA MEKIYHAPOAHOIO aKaJeMHUUYECKOT0 COTPYIHUYECTBA.

Coznanue B pecniyonunke kadenp KOHECKO mo3Bonut:

— 3¢ deKTHUBHO PEIINUTh 33aJ1a4l peaTn3allii TOCyIapCTBEHHON MPOTPaMMBbl
«Ctparerus pazButusi ”HPOpMaMOHHOTO oOmiecTBa B Pecnybnuke bemapych Ha
nepuo 10 2015 r.», B KOTOpOl OCHOBHOM aKIEHT C/EJIaH HA COBEPLICHCTBOBAHUE
cucTteMbl oOpa3zoBaHus, oOecreunBaroneid GopMUpoOBaHUE KAYECTBEHHOTO 4Yeso-
BEUYECKOI'0 KaluTala;

— OOBEAMHUTH YCHIIUA MEXIYHAPOJIHBIX M HAIIMOHAJIBHBIX OpPraHHU3alluH,
YaCTHOTO M OOIIECTBEHHOTO CEKTOPOB, MPO(PECCHOHAIBHBIX OpPTaHU3alUd U WH-
CTUTYTOB, paboTarmux B chepe HHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEX-
HOJIOTHH;

— Ka4eCTBEHHO (pOPMHUPOBATH MEXKITYHAPOJHbIE 00Opa30BaTEIbHbIE U HAYY-
HO-HCCIIEJOBATEIbCKUE MTPOEKTHI, HAIIPABJICHHBIE HA Pa3padOTKy HOBBIX YUEOHBIX
MEXAYHApOJHBIX IPOrPAMM U METOAMK C JAJBHEUIINM paclpOCTPAaHEHHEM HX B
BBICIIUX YueOHbIX 3aBeieHusX benapycu, Poccun u CHI'.

— TIOBBICUTH KadecTBO oOpa3zoBanus. [1o KoIMUYecTBY CTyICHTOB Hallla pec-
nyOJuKa BBIIIUIA Ha YPOBEHb Pa3BUTHIX €BPOIEUCKUX TOCYJapCTB, HO B YCIOBUSAX
nepexoja K MacCOBOMY BBICIHIEMY OOpa30BaHUIO YXYAIIMIOCH ero kadecTtBo. Ko-
JIMYECTBO CTYJIEHTOB C MOMEHTa oOpeTeHus: bemapyceio cyBepeHUTETa yBEIUYH-
jock 6onee yem B 2 pasa. Eciu B 1990/91 yyeOnom rogy Owuio okosno 188 Thic.
CTYJIEHTOB, TO ceiyac B By3ax peciyOnnku oOydaercst 430 ThIC. CTYJEHTOB.

— W3MEHUTh MBIIUIEHHE TOW YacTu MNpodheccopcKo-NpenogaBaTeabCKOro
COCTaBa, KOTOpPasi HE CIIOCOOHA aKTUBHO BHEAPSTh MH(DOPMAIIMOHHBIE TEXHOJIOTUU
B yueOHbI nporiecc. CoBpeMeHHas CTyJeHYeCKas MOJIOI€Kb BO MHOTOM IO YpOB-
HIO 3HaHUU B chepe MHPOPMALMOHHBIX TEXHOJIOTHI MPEBOCXOIUT CBOMX MpPEro-
JaBaTEJIEH.

ENHANCEMENT
OF NATIONAL EDUCATIONAL SYSTEM IN THE LIGHT
OF NEW GLOBAL INNOVATIVE EDUCATIONAL PROCESSES

P. D. Kukharchik
Doctor, Professor
rector

Belarus, Minsk
Belarus State Pedagogical University named after Maxim Tank
E-mail: rector@bspu.unibel.by

Modern state of national education is characterized by search for new para-
digms, working out new pedagogical and educational tools in information saturated
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environment. One should mention that nowadays many researchers in the field of
pedagogical education consider that the traditional Belarus system of education is
permanently reformed: it carries out modernization of the educational activity in
the framework of European requirements.

Enhancement of university activity is caused by transition to the knowledge,
innovation, high-tech- based economy. Education becomes one of the branches of
economy with its own technological processes and growing role of the human fac-
tor. New requirements to various graduates are formed: to think creatively, to have
quick mind for the modern information saturated information environment, to
make non-textbook decisions etc. There is an active search for a “present day edu-
cational model” which could help to solve problems faced by the national educa-
tional system.

The modern world is going through serious evolutional changes in all the ar-
eas including the society. The process of globalization is stimulated by the increas-
ing volume of knowledge and information production compared to the material
goods production. Information is easily copied and disseminated at the global scale
especially due to telecommunications.

The contemporary system of education is traditionally regarded as the se-
cond wave education (according to Alvin Toffler, American sociologist and futur-
ologist), following emerging and development of industry. Education responded to
the industrial revolution by creation of a group method of learning by Ya.A. Ko-
lomensky that manifested itself in higher education in a lecture and seminar sys-
tem, in secondary education — in a class and lesson system. In time of the third
wave inability of the educational system to meet new requirements is acute. The
dominating knowledge production requires the staff capable of producing this
knowledge. The modern system trains firstly the experts capable of producing in-
dustrial goods; to some extent they can generate new information but not the new
knowledge.

The concept of the knowledge society based on such principles as freedom
of speech, expanding access to information and knowledge, support of cultural di-
versity, equal access to quality education is acknowledged to be one of the key di-
rections for reaching the Millennium development goals. Nowadays only the inter-
national community can solve the difficult tasks set by the information society of
knowledge. Communication, information and knowledge are the driving forces of
progress encouraging the increase of life standards and quality. ICT whether in tra-
ditional or modern form give people throughout the world new reliable opportuni-
ties for development.

For Belarus the problem of entering the system of global and European edu-
cation is highly important since it allows to make a big step towards the world
community. International cooperation is a priority direction which helps to solve
basic tasks faced by the higher school of the Republic of Belarus. Integration, fun-
damentalization, individualization, informatization are the most relevant issues to-
day. IT endorsement is not just an effective method of achieving some pedagogical
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tasks but an integral part of the pedagogical process fostering its efficiency. There-
fore, there is a turn to integration of pedagogical and information technologies.
This integration is aimed at pursuing the integral academic process without chang-
es of basic didactical principles and training high-profile experts capable of search-
ing rational ways of non-textbook decision-making.

In the given situation one could hardly overestimate the innovative nature of
UNESCO chairs being set up in Belarus in the framework of the UNESCO Global
Action Plan for enhancement of inter-university cooperation and academic mobili-
ty. Now there are few UNESCO chairs in Belarus but they represent scientific and
educational centers for international academic cooperation.

Using potential of the UNESCO chairs allows:

— to find efficient solutions for implementation of the state program “The
Strategy for Development of Information Society in the Republic of Belarus in the
Period prior to 2015” which is focused on enhancement of the system of education
providing the shaping of high-quality human capital,

— to join efforts of international and national organization, private and pub-
lic sectors, vocational organizations and institutes working in the field of ICT;

— to form quality international educational and research and scientific pro-
jects designed for development of new academic international programmes and
methods with their further distribution in higher educational establishments of Bel-
arus, Russia and CIS.

— to increase education quality. Judging by the amount of students the re-
public reached the level of many developed European nations but in terms of tran-
sition to mass higher education its quality significantly decreased. After gaining
independence the number of students has increased more than 2 times (from
188.000 in 1990/91 academic year to 430.000 nowadays)

— to change the way of thinking of those representatives of the academic
staff who cannot actively endorse IT in the academic process. Modern students
largely surpass their teachers in the field of IT.
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KYJbTYPHOE HACJIEAUE
JJIA MOAJAEPKKHN OBPA3OBAHUSA U IIOHUMAHUA

Joxtop Hepyme Knuzene,
Hoxrop Jlaiumymuc Tenkcuuc,
Kadenpa OHECKO «MudpopMarTrka 11 TyMaHUTAPHBIX HAYK»

JIntBa, BunbsHioc
NHctuTyT MaTeMaTUKy U MHGOpMATUKU, BUIIBHIOCCKHI YHUBEPCUTET
e-mail: nerute.kligiene@mii.vu.lt; laimutis.telksnys@mii.vu.lt

NuHoBanmoHHass KoHuenuuss «COBMECTHOE HCIOJIb30BAaHUE 3HAHUM O
Hacjaeauu B (popMe IMyTemecTBUS 110 BCEMUPHBIM BEIIMKOJICITHBIM JIOCTOIIPHUMEYa-
TEJIbHOCTSIM, OTHOCAIIMMCS K KYyJIbTYPHOMY WM TNPHUPOJHOMY HAacCJIeaAuio» (Ipo-
rpamma: MupoBoe Hacieaue B pykax monojeix © FOHECKO) B ocHOBHOM mpu-
mensiercsa B pamkax npoekra ADHER (Ilpumu cBoe nacnenue), rae MKT u Kyiib-
TypHO€ HacJieJne AOMOJIHSAIOT APYT Apyra Jjisi 00ecnedeHus 3pUTEIbHOTO MOIX0/1a
K oOydenuto. [lapTHepaMu mpoekTa SIBISIOTCS CTpaHbl 1Mo Bcel EBporie, Takue kak
Uranus, 'peuusi, Pymbiaus, Cnosenus, Typuusd, JlutBa. OgHuM U3 pe3yiabTaToB
npoekTta crtaino co3ganve B cucteme ADHER cnucka oOBEKTOB KyJIbTYpHOTO
HacJeusl, MOIXOASIMNX JIJIsi 00pa3oBareNbHbIX 1enei. Crucok 0o0bekToB JINTOB-
CKOTO KYJIbTYPHOI'O HACJEAWs B OCHOBHOM OCHOBBIBA€TCA Ha JIOCTOBEPHOM BKC-
neptuze, npoogumoir FOHECKO nns cozmanusa Crnivcka BCEMHUPHOTO Hacieaus.
OOBeKTBhl HaAcHEAUS KaXJIOW CTpaHbI-IapTHEpPa BKJIIOYAIOTCS B OOIIUH CITHMCOK
HACJIEIUs, YTO MO3BOJISICT UM JICTTUTHCS OMBITOM, MTOJTYUYCHHBIM B 00pa30BaTEILHOM
IIPOLIECCE HA MECTHOM YPOBHE U COTPYJHHUYATh C MapTHepamMu. lHCTUTYT MaTeMa-
TUKH ¥ MTH(POPMATHKHU CO3JaJl MHOTOSI3bIUHBIN caiT Www.adher.mii.lt, roe kaxmpii
napTHEp UMEEeT COOCTBEHHBIM JOCTYM ISl TIOTIOMHEHUST WHPOPMAIINH, a TAKKe K
CpeacTBaM MYJIbTUMENA, TTOKA3bIBAIOIINM BBIJAIONIMECS MPUMEPHI KYJIbTYPHOTO
HacJIeIMsl UX CTPaHbl HA HAIMOHAJIBHOM U aHTJIUMCKOM SI3bIKaX. JTOT CalT TaKKe
SIBJIIETCSL OYEHb MOJIE3HBIM MHCTPYMEHTOM COTPYJIHHYECTBA, MO3BOJISIIOIIUM J10-
CTUTATh LEIU MEXIAYHAPOJHBIX MPOEKTOB, a TAKXKE MPOJABUraTh UACI O IMOJIb3E
UKT npu co3nanuu MpUBJIEKATEIbHBIX JJISI CTYJICHTOB HHCTPYMEHTOB OOyUYEeHUS.

OCHOBHOM 1IEJbI0 MapTHEPCTBA SIBISAETCS YBEIWYCHUE U IOOUIPEHUE
B3aMMOIIOHMMAHHUSI W JHajgora MEXJy pa3IM4YHbIMU KyJIbTYypaMH IIyTEM
COBEPUICHCTBOBAHUSA 3HAHUM JIIOJEH O KYJbTYPHOM HACICIUU W IOMOTas UM
HAUTH WHHOBAIMOHHBIE MyTH JOCTyNAa K 3HAHUSIM O KYJbTYPHOM HACJEIHH,
MTOCKOJIBKY OHO SIBJISIETCS BaKHBIM (haKTOPOM CBOECOOpa3Msl KaXa0W CTPaHbI M OCO-
ObIM cIOCOOOM YIIPOIIEHUSI B3aUMOIIOHUMAaHUs MEXay cTpaHamu. [lapTHepcTBO
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ADHER npeanonaraer MexayHapoOIHYI0 MOOMIBHOCTh YUUTENEH, paboTaronux B
00JaCTH MaTepUAIbHOIO M HEMAaTepPUAbHOTO KYJIbTYpHOTO HAcleausi, |
yYaIUXCs A1 TOTO, YTOOBI:

— HaOmoIaTh 3a POJBI0 M 33Ja4aMM YUYPEXKJIECHUW, MPEAOCTaBIISIOMINX
oOpa3zoBaHHMe [UIsl B3pOCIBIX, B TOH 00JacTH, KaK KyJbTYpPHBIE pECypChl
UCIIONB3YIOTCS ISl CO3JaHusl padOUYnX MECT U MOJTYUYEHHS T0XO0J0B, YMEHbBIICHUS
OCMHOCTH W JOCTIKEHUS IIeJIe COXpaHEHUs U MPEYMHOXEHUSI KYJIbTYPHOTO U
MPUPOJHOTO HACIEAU MATEPUAIBHOTO U HEMATEPUATILHOIO XapaKTepa;

— paccMaTpuBaTh  MHHOBAIIMOHHBIE  MOAXOAbI,  HANpAaBJICHHbIE  Ha
COXpaHEHHUE U IPEYMHOKEHUE MAaTEPUAJIbHOTO U HEMATEPUAIbHOTO HACIIEINS;

— COBEpIIEHCTBOBATh MEXKYJIBTYPHBIA JHAJIOT, OOMEH OIBITOM B JIaHHON
o0macTu;

— u3yyaTb  METOABl M  CTpAaTeTWH, MCIOJB3yMble B  Pa3HbBIX
00pa30BaTEIbHBIX YUPESKACHUSAX JIJIs1 IPUBJICUEHUS BHUMAHUS OOIIECTBEHHOCTH U
00pa3oBaHUs HACEICHUS;

— CpaBHUBATh HALIMOHAJIIBHOE U MECTHOE 3aKOHOATENIbCTBO;

— pa3BUBaTh U OOMEHUBATHCS OOIIMMHU WHCTPYMEHTAMH, KOTOPHIE MOTYT
OBITH UCITOJIB30BAHBI B Kypcax 0Oy4YeHHUS;

— pacmpoCTpPaHATh Pe3yjbTaTbl HA MECTHOM, PETMOHAJIBHOM, HAIMOHAIb-
HOM U €BpPOIEHCKOM YPOBHE Uepe3 OpraHu3aIuio BCTpeY, MyOIuKaIuu, CalThI.

OO6pa3oBarenbHble TOAXOAb K BcemMupHOMy Hacneauto, OMpeaeiCHHOMY
FOHECKO, cnyxat B KauecTBe 00pa30BaTeIbHON METOIOJIOTHHU JIJIsi TAHHOTO TIPO-
exta. J[nms ynoOGcTBa mosb3oBarenied MOMUMO MAaTe€pUasoB MO MPOEKTY Ha cailte
ADHER poctynen mis ckaumBanus OOpa3oBaTeNbHBIN pecypc IJisi yUHUTENeH,
npenocraieHHbli OHECKO. IIpoekt ADHER nonnep:xuBaercst B paMKax mpo-
rpamMmbl EBpomneiickoro coro3a no HenpepbiBHOMY 00y4YeHHUIO, MPOBOJUMOM B Iie-
puon ¢ aBrycra 2009 no urosb 2011, ogHako TexHUYECKas NOAAECPKKA U YCTOUYH-
BOCTh €Tr0 pabOThI B OyAyIieM TOKa €IIe He 00CCTICUCHBI.
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CULTURAL HERITAGE EMPOWERING
EDUCATION AND UNDERSTANDING

Dr. Neruté Kligiené,
Dr. Laimutis Telksnys,
UNESCO Chair «Informatics for the Humanitiesy,

Lithuania, Vilnius
Institute of Mathematics and Informatics Vilnius University
e-mail: nerute.kligiene@mii.vu.lt; laimutis.telksnys@mii.vu.lt

An innovative education concept: “Sharing knowledge about heritage with
people in the form of a journey through the world's magnificent cultural and natu-
ral heritage “(The KIT: World Heritage in Young Hands © UNESCO) is mainly
used in the project ADHER (Adopt Your Heritage) where ICT and cultural herit-
age enhance each other for a visionary learning apprach. The partners are spread
over Europe: Italy, Greece, Romania, Slovenia, Turkey, and Lithuania. Currently
the ADHER project is supported by European Union in the Lifelong Learning pro-
gram from August 2009 to July 2011 but a maintenance and sustainability of such
ideas in a future are not ensured yet. The list of cultural heritage suitable for educa-
tional purposes has been constructed in ADHER as one of the project results. The
list of Lithuanian cultural heritage is based mostly on the trusty expertise made for
the UNESCO World Heritage List (WHL). The heritage objects from each partner’
countries are included into the common heritage list, enabling them to share the
experience acquired in a local educational process and collaborating with partners.
The Institute of Mathematics and Informatics have constructed the multilingual
website www.adher.mii.lt where each partner have the own access to content man-
agement system in order fill the information and multimedia items demonstrating
the outstanding examples of their country cultural heritage in the national language
and in English. Such website serves also as very useful collaborative tool for im-
plementation of international project goals and promotes the idea of usefulness of
ICT when creating attractive learning tools.

The general aim of this partnership is to increase and empower the mutual
understanding and dialogue among different cultures by improving the knowledge
of people about cultural heritage and helping them to find innovative ways to ac-
cess to knowledge of cultural heritages since it is an essential factor in the identity
of each country and a privileged means of facilitating mutual comprehension
among countries. ADHER partnership includes the international mobility of the
trainers working on tangible and intangible cultural issues and learners.
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The results obtained:

— developed and shared common instruments that can be used in training
courses;

— the role and task of the adult education providers observed on how cul-
tural resources are used to generate employment opportunities and income, to re-
duce poverty, and to achieve cultural and environmental conservation by contrib-
uting the economical development;

— innovative approaches aiming at preservation, conservation and introduc-
tion of tangible and intangible heritages observed in several countries;

— exchanged and shared experiences in the field enhancing intercultural di-
alogue;

— the methods and strategies used in different educational institutions to
raise public awareness observed, comparing the national and local regulations;

— the results and outputs at local, regional, national and European level
were disseminated by organizing meetings, publications and downloads at the col-
laborative website.

Conclusions.

1. Synergy from ICT, cultural heritage and education raise a great potential
in society and similar works have to be continued.

2. The educational approaches to World Heritage and the Educational Re-
source Kit for Teachers, developed by UNESCO, served as an educational Meth-
odology to ADHER project and was very beneficial.
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EBPONIEMCKU UCCJAETOBATEJIbCKHUM COBET:
®UHAHCHUPOBAHUE BEJIYIIUX HCCJEJTOBATEJEN

H. Hukonoesa

JloxTop
Crienuanuct 1o UCcieI0BaTeIbCKUM TPOrpaMMaM

benbrus, bproccenb
HcnonauTenbHOE BEAOMCTBO EBPOIIENCKOTO UCCIIEA0BATEIBCKOTO COBETA

EBpomnetickuii uccnenosarenbckuii copet EVC sBnsieTcss ocCHOBHOM (prHAH-
CUpYIOLIEH OpraHu3alyel, TPU3BaHHON MOJIEPKUBATh HMHULUUPOBAHHBIE YUEHBI-
MH NEPENOBBIE UCCIENOBAHUS 110 CPEICTBAM OTKPBITOIO U MPAMOT0O KOHKypca. Ero
IJ1aBHAs LEJIb - CTUMYJIMPOBATh Pa3BUTHE HAyKu B EBporie, nmoanepxusas U NoA-
OanpuBasi caMbIX JIYYIIMX, KPEATHUBHBIX HMCCIEIOBATENICH, YTOOBI ONPEACIUTh U
HaWTHU HOBBIE BO3MOKHOCTH U HAIMPABJICHUS B Pa3JIMYHBIX UCCIEAOBATEILCKUX 00-
JACTSX.

ERC mpennaraer nBa Bua JOJATOCPOYHBIX TPAHTOB, KOTOPHIE pabOTAIOT TIO
OPUHIIMITY «CHU3Y BBEPX», 0€3 3apaHee 3aJaHHbIX IPUOPUTETOB UCCIICIOBAHUS:

1. I'panThl EBpoOnEiickoro Hay4yHOTO COBETa JJIsi HAUMHAIOUIMX HE3aBU-
cumbix uccienosareneit (ERC Starting Grants), 1ieiab KOTOpPBIX — MOAEpKaTh pa-
00Ty BBIIAIOIIUXCS HE3aBUCUMBIX HCCIEI0BATENEH, KOTOPhIE HAXOMATCS Ha CTa-
MW CO3JaHUs WIM YKPEIJICHUS CBOEH MCCIIEIOBATEILCKOW KOMAaHIbl WM TPO-
TPAMMBI.

2. I'panTsl EBporneiickoro HaydHoro coBeta AJist onbITHBIX YU4€HbIX (ERC
Advanced Grants), 11e1b KOTOPBIX - MOJACPKATh BHICOKOKAYECTBEHHBIE MHHOBA-
LAOHHBIE TPOECKTHI, THULIUUPOBAHHBIC BHIIAIOIINMUCS YUEHBIMU.

I'pantet EMC mnopnep:xuBalOT MHHOBALIMOHHBIE MPOEKTHI, MPOBOJUMBIE
OJIMHOYHBIMU UCCIEOBATEISIMU — JIUJIEpaMU B CBOEH HayuyHOU 00JacTu (BeAyIIH-
MU yYEHBIMU) JIFOOOM HAIMOHATBLHOCTH U BO3pAacCTa.

3asiBKa Ha TPaHT JOJKHA OBITH MpeaocTaBiieHa BemymuM YueHbIM U TOJ-
TBEPK/ICHA MPUHUMAIOLIEH OpraHu3aluen, KoTopas SIBJISICTCS UM CTaHeT padoTo-
JaTeJIEM 3asiBUTENS HA MPOTSHKEHUU Beero npoekta. [I[puHumaromas opranusanus
JIOJKHA HAXOMHMTBCS B CTpaHe-wieHe EBporeiickoro Coro3a’ MM accOMMPOBAH-

1
Crpanbl: ABctpusi, benbrus, bonrapus, Kumnp, Yemickas Pecy6nuka, Jlanus, Dctonusi, Oun-

maaaus, @panuus, ['epmanus, ['peuns, Benrpus, Upnaunus, Utanus, Jlutea, JlatBus, Jlrok-
cemOypr, Manbta, Hunepnauasl, [lonsina, [lopryranus, Pymeiausa, CnoBakus, Cnosenus, Hc-
nanus, [lIBenus, Benukobpuranus
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Hou ¢ 7PII CTpaHe1 WM K€ ObITh MEXTyHApOHOM OpraHu3allieu, IpeaCTaBIsO-
11asi EBpOIEUCKNE NHTEPECHL.

Jlns mojmaym 3asBKW Ha TpaHT Bemymuii YU€HbI H0MKeH OBITh HE3aBUCH-
MBIM MCCJIEAOBATEIEM, a JJIsl 3aIBKH HA TPAHT JJIsl HAUMHAIOIINX UCCIeq0BaTenen
OH JIOJDKEH HAaXOJWTHCS Ha CTaauu (OPMUPOBAHUS CBOEH HE3aBUCUMOU HAy4YHOU
paboThl (HampuMep, CO3JaHUS WU YKPETUICHHUS MCCIIeIOBATEIHCKON KOMAaH/IbI)
WIH, B 32aBUCUMOCTU OT C(epbl UCCIEAOBAHMS, Pa3padOTKU HE3aBUCUMOM HCClie-
JIOBATEIbCKON NPOrpaMMBI.

Bo Bpemst nokiiaga BMecTe ¢ OCHOBHbIMU cxemamu (puHancupoBanus EVC
OyJleT MmpecTaBiieH 0030p peaiIn30BaHHBIX HA JAHHBIH MOMEHT 3asBOK.

bonee  mompobnas  uHbopmanus ~— goctynHa Ha  caiite  ERC:
http://erc.europa.eu

EUROPEAN RESEARCH COUNCIL (ERC):
FUNDING OPPORTUNITIES FOR TOP RESEARCHERS

I. Nikolova
PhD
Research Program Officer

Belgium, Brussels
European Research Council Executive Agency (ERCEA),

The European Research Council (ERC) is the first European funding body
designed to support investigator-driven frontier research through open and direct
competition. Its main aim is to stimulate scientific excellence in Europe by support-
ing and encouraging the very best, truly creative researchers to identify and explore
new opportunities and directions in any field of research.

The ERC offers two types of long-term grants, both operating on a ‘bottom-
up' basis without predetermined research priorities:

— ERC Starting Independent Researcher Grants (ERC Starting Grants) with
the objective to support the independent careers of outstanding researchers, who are
at the stage of establishing or consolidating their first research teams or pro-
grammes;

! AccoumupoBanHble cTpanbl: Anbanus, bocuus u I'epuerosuna, Xopsatus, ®apepckue ocTpo-
Ba, Mcmanaws, V3pawnb, JIuxTeHITEH, OBIBIIAsS FOTOCIABCKas pecmyOnuka MakemoHus,
Hopgerusi, Uepnoropust, CepOusi, [lIseiinapus, Typuus
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— ERC Advanced Investigator Grants (ERC Advanced Grants) with the ob-
jective to support pioneering frontier research projects by leading established re-
searchers.

The ERC grants support frontier research projects carried out by single re-
search leaders (Principal Investigators) of any nationality and age.

Grant applications should be submitted by the Principal Investigator and
must be supported by a Host Organisation that is or will be engaging the PI for the
duration of the grant. The Host Organisation must be based in an EU Member
State™ or an Associated Country?® or be an International European Interest Organi-
sation.

In order to be eligible fora grant, the Principal Investigator must be scientif-
ically independent or, for the ERC Starting Grant, at the stage of establishing scien-
tific independence (i.e. starting or consolidating a research team) or, depending on
the field, establishing an independent research programme.

In the presentation the ERC main funding schemes will be presented together
with an overview of the calls implemented so far. More information is available
from the ERC website: http://erc.europa.eu

! Member States: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithu-
ania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia,
Slovenia, Spain, Sweden, United Kingdom

2 Associated Countries: Albania, Bosnia-Herzegovina, Croatia, Faroe Islands, Ice-
land, Israel, Liechtenstein, the Former Yugoslav Republic of Macedonia, Norway,
Republic of Montenegro, Serbia, Switzerland, Turkey
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NHHOBAIIMOHHAA METOANKA MOHUTOPHUHI' A
HUHTEJUVIEKTYAJIBHOI'O TIOTEHIHUAJIA YHAIIIUXCSA
NHCTPYMEHTAMM COBPEMEHHBIX
WH®OPMAIIMOHHBIX TEXHOJIOT I

0. U. Myxun
KaHJI. TEXH. HAyK
notueHTt kadeapsl MHDopMaImoHHbIe TEXHOJOTHHA U aBTOMATH3HPOBAHHBIC CUCTEMBI

0. A. Ilonakoea
KaHJI. TeXH. HAyK
noreHT kadeapsl MHbopMaIMoHHbIE TEXHOJIOTHH U aBTOMATU3UPOBAHHBIC CUCTEMBbI

Poccus, [lepmb
[Tepmckuii rocy1apCTBEHHBINM TEXHUYECKU YHUBEPCUTET

CoBpeMeHHOE TOCYIapCTBO B 00J1acTH 00pa30BaTEIbHBIX YCIYT OCHOBHBIMU
HAIPaBJICHUSIMHU PA3BUTHS BUJINT:

— o0ecrneyeHue noTpeOHOCTEH o0IIecTBa B 3((EKTUBHBIX, BRICOKOTIPOdEc-
CHOHAJIBHBIX CHEIUATNCTaX 3a CYET paHHEH MpOoQEeCCHOHATBHON OpHEHTAIMH U
dbopMHUpOBaHUS UHIUBUIYATBHOTO MOPTGHOIIUO YyUAIIETOCs elle B IIKOJIE;

— mnoBbimieHue AGHEKTUBHOCTH YMpaBlIeHUs 00pa30BaHMEM Ha TOCyAap-
CTBEHHOM YypOBHE 3a CUET BHEJPEHHUS CHUCTEMbl MOHHUTOPHHTa 00pa3oBaTebHOMN
JeSITeIbHOCTH, TTO3BOJISIONICH HEMPEepPhIBHO HAOMIOIATh JUHAMHUKY 0Opa3oBaTeilb-
HOTO TIPOIIecca U YIPaBJIATh €10 Ha YPOBHE CyObeKTa (eeparui, MyHHITUTATBHO-
ro 0o0pa3oBaHMs, HACEICHHOTO MyHKTa, 00pa30BaTENbHOTO yUPEXKICHUS, CPAaBHU-
BaTh PE3YJIbTATHI U ONIEPATUBHO MPUHUMATh YIIPABICHUYCCKUEC PEIIICHHMS.

DddexTrBHAsS peann3aiys dTUX HAIPABICHUH BO3MOXHA TOJBKO 3a CYET
BHEJIPCHUS WHTEUICKTYJbHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, rapaHTUPYIOIIHNX
3aJIaHHBIN Pe3yJIbTaT OOYYCHUS B 3aJIaHHOE BPEMS U C 3aJJaHHBIM Ka4ECTBOM.

HacrositenbHast motpeOHOCTh paboTojaTeneit, oliiecTBa W rocyJapcTBa
ompenensieT He0OX0AUMOCTh (DOPMUPOBAHUS U TAPAHTUPOBAHHOTO BBIMOTHEHUS
TrOCyJapCTBEHHOTO 3aKa3a Ha BBICOKOKBATU(UIIMPOBAHHBIX  CIICIIMAIMCTOB.
VYcmentHoe BBITIOJHEHWE TAKOTO 3aKa3a 00ECIeUnT WHTEIICKTyalbHas CHCTEMa,
KOTOpast OyJIeT aBTOMAaTHYECKH CO371aBaTh MOPT(HOINO M WHIUBHUIYATBHYIO TPACK-
Topuro oOy4eHHsI peOCHKa Ha OCHOBE aHAIMTUYECKUX JAaHHBIX 00 MHTEpecax, Ta-
JaHTaX M yclexaxX YYeHHMKa Ha BCEM NPOTSHKEHUU IMPOoIecca €ro BOCIUTAHUS U
00yueHus.

OCHOBHOW METOJMKH MOHUTOPHHTA JOJDKHA CTaTh HallMOHAIbHas OMOJIMO-
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TE€Ka BUPTYaJbHBIX y4eOHbIX 00BeKkTOB (BYO) momHOro moypoyHoro moKpbITHS
coliepKaHUsl y4eOHBIX JUCUUIUIMH UIKOJBHOW TMPOTPAMMBbI, BBIMOJHEHHBIX B
COOTBETCTBHH C COJIEP>KaHUEM rOCYJapCTBEHHOTO CTaHAapTa.

Bupryanbabie yueOHbIe 00BEKTHI MKOIBHBIX JUCITUTUIMH — UHTEJUICKTYallb-
HBIE JIOCTOBEPHBIC JIEHCTBYIONMINE KOMIBIOTEPHBIE MOJICTH M3Y4aeMbIX OOBEKTOB,
0e30macHbIC U TTOHSATHBIC IS peOeHKa.

B npouecce pabotel yueHuka ¢ BYO wuHTe/mekTyanbHas 3KCIEepTHas CH-
CTE€Ma aBTOMAaTUYeCKU (PUKCUPYET AEHUCTBUS 00y4aeMOro U peakiuu yrpaBisieMon
UM MOJIEJNIY, IPOU3BOAUT KOPPEKIIUIO €r0 IEUCTBUN U NIepeAacT Pe3yabTaT BhINOJI-
HEHUS 33JlaHKs B CIELMAIIbHO pa3padOTaHHYI0 CUCTEMY MOHMTOPHHIA 00pa3oBa-
TEJIBLHOMN JEATEeNIbHOCTH, a TAKKE OMEPATUBHO MOCKUIAET MOAPOOHOE cO00IIeHNE 00
ycrexax y4eHHKa Ha 3JIEKTPOHHYIO MOUTY WM MOOWJIbHBIA TeJePOH POIUTEIICH,
Jienasi uX akTUBHBIMU y4aCTHUKaMHU 00pa30BaTeILHOIO Mpoliecca.

[Ipu osTOM, Kaxgas yuyeOHasi AMCHIMIUIMHA TMPEACTABICHA KaK CHUCTEMa
B3aMMOCBSI3aHHBIX MEXy COOOM MOHSTUH, 3aKOHOB, OTHOIICHHM, IO3BOJSET
HAWTH CBOE MECTO B COBPEMEHHOM MHUpE, CHOPMHUPOBATH CIIOCOOHOCTh K AaKTUBHOM
TBOPUYECKOU JIESITEILHOCTH.

MHO0X€ECTBO MOTYyYEHHBIX TAKUM 00pa30M Pe3yJIbTaTOB [0 BCEM M3y4aeMbIM
pEOCHKOM JUCIUIUIMHAM SIBIAETCS HMCXOJAHBIMH JAHHBIMU JIJISI TIOCTPOCHHUS
WHANBUIYaTbHON KapThl 3HAHUH W YMEHWW Yy4YEHHWKAa, KOTOpas HE TOJBKO
MOKa3bIBAET JECTAIBHBIM W JIOCTOBEPHBIM 0OOpa30BaTENIbHBIM ypOBEHb peOeHKa
OTHOCUTEJIbHO CHUCTEMbl CICIUAIbHO CHPOCKTUPOBAHHBIX 3aJaHUM, HO U
MO3BOJIIET TOYHO HANIPaBUTh peOCHKA K BEIOPAHHOM UM IIEJIH.

Kapra 3Hanuii ¥ ymMeHUI ydeHHMKa MO BCEM H3yYaeMbIM JTUCHUILIMHAM,
aBTOMaTH4eCcKu opMUpyeMasi CACTEMON MOHUTOPUHTA Ha MPOTSKEHUU BCETO Tie-
puona oOyueHus B IIKOJE, TMO3BOJISIET OMpeAeNuTh chepy mnpodeccrnoHambHbIX
IPUOPUTETOB yUYEHUKA, BHIPAOOTaTh WHAMBUIYAIBHYIO YIPABISIONIYIO0 (KaKk €O
CTOpPOHBI TIEAarora, Tak U poJUTENeH YUCHUKA) TPACKTOPHUIO I KaXKJ0ro yJariie-
rocsi, BbISIBUTh 3HAHUS, YMEHHS, HABBIKU M KOMIIETEHIIUU, KOTOPBIMH JIOJDKEH 00-
JanaTh TOT WIM WHOW CIEIHMAIUCT W OMPEIEIUTh COOTBETCTBYIOT JIM KadecTBa
y49eHHKA Oy yImuM MpopeCCUOHATBHBIMU TPEOOBAHUSIM.

YHUKaIBHOCTh (hOPMHUPOBAHUS WHIWBHIYATHHOW 0OydUaromeld TpaeKTOpuu
KaXJI0ro peOeHKa 3aKJII0UaeTCsl B TOM, UTO IEIarory, ONMUpasich Ha POPMUPYEMYIO
JIOCTOBEPHO KapTy 3HAHUW M HABBIKOB PeOEHKA, MOTYT OpPraHU30BaTh WHIWBUIY-
aJbHBIN 00yYarOIIUi MaKeT MO PA3IUYHBIM JUCHUILUIMHAM IIKOJbHOU MPOTPaMMBI,
HaOupasi €ero u3 HalMOHAJbHOW OMOJMOTEKH BUPTYAJIBbHBIX YUEOHBIX OOBEKTOB.
Takol moAXo/A yYUTHIBAET MPUPOJHBIE CIOCOOHOCTH, MHTEPECHI, MPUOOPETEHHbIE
npodeccruoHanbHble KOMIETEHIIMM peOeHKa W TO3BOJISIET MPAaBUIBLHO BBHIOpATh
JANTbHEUIINIA MTyTh €ro TPO(PECCHOHATBFHOTO CTAHOBIICHHUS.

ITo oxoHyaHuM 00pPA30BATENHLHOTIO YUPEKIECHUS MpodecCuOHATbHBIE TIPE-
MOYTEHHUS YUYCHUKA CTAHOBATCS OYEBUIHBIMU JIJIsI O0IIECTBA, a MPUOOPETEHHBIE UM
B IIKOJIE KOMIETEHIIMU CPABHUBAIOTCS C MACMOPTOM TPeOOBaHMIA, KOTOPHIC BbI-
CTaBJISIET pabOTOIATENh IS KAKI0M KOHKPETHOU MPOQEeCCuu.
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['ocynapcTBO HempephIBHO HAOIIOJAET pe3yabTaThl 00pa30BaTEILHOIO MPO-
1ecca (0TYeThl, CPAaBHUTENIbHBIE AUATPAMMBI U IPYTHE aHAJTUTUYECKHUE UCCIIEI0BA-
HUsL GOPMUPYIOTCS aBTOMATHYECKH U BBIJIAIOTCS MO 3aIMpocy), CUCTEMa MOHHUTO-
pUHTa €XEeIHEBHO aBTOMaTHYecKu (popmupyeT 0a3y yCHexoB BCErO KOHTHHIECHTA
ydamuxcsi Poccun Ha cepBepe opraHoB yrnpasiieHus: oOpazoBaHueM. Bee 3To mos-
BOJIIET TOCYAApCTBY HEMPEPHIBHO OTCIEKHUBATh YPOBEHb M KayeCTBO OOpa30BaH-
HOCTH HACEJICHUS B pa3pe3e HACEJIEHHOr0 MyHKTa, MyHHIIMIAIBHOIO 00pa30BaHusl,
peruoHa, cyoObeKkTa, a TaK)Ke CPaBHUBATH UX C JPYTUMH T'OCYyAapCTBAMH, IPHUHU-
MaTh OOOCHOBAHHBIE YIPABJICHUYECKUE PEIICHHS, OTCIEKHUBATH UX PE3yJIbTaTUB-
HOCTb U JJUHAMHUKY.

Pe3ynpTaThl pabOThl CUCTEMBI MOHUTOPUHTA O00PA30BATENbHON AESTEIBHO-
CTH SBJISIIOTCS OCHOBOM JIsl 0O€CTIieYeHUs MEPONPUSITHI MO MOBBIIEHUIO dhDek-
TUBHOCTH, KayecTBa M JIOCTOBEPHOCTHM 0Opa30BATENBHOTO IMpOIliecca, SBISIFOTCS
CPEACTBOM OPTaHU3ALMM YIPABJIEHUS 3aTpaTaMu, CTaBsl UX B COOTBETCTBUE C pe-
3yJbTaTaMu, MOJy4aeMbIMU B 00pa30BaHUH.

brnarongaps npennaraemoit MmeTonuke oOpa3oBaTelbHAs yCIyra CTaHOBUTCS
3pUMOM, OLICHEHHOW U, B KOHEYHOM UTOTrE, YIIPABIISIEMON CO CTOPOHBI FOCYAapCTBa
U o0lIecTBa, YCTAaHABJIUBAETCS COOTBETCTBUE COJAEPIKAHUS M YPOBHSI MOJTOTOBKHU
CHEIHMATUCTOB NOTpeOHOCTSIM pabdotomareneil. 11 uem paHble U TOYHEe Ipaxiaa-
HUH OIpeAeseTcs ¢ BbIOOpoM npodeccuu, TeM 00abmmil 3QPEeKT 0T MHBECTULUN
B 00pa3oBaHME MOJydYaeT rocyJapcTBO, KOTOPOE CTAHOBUTCS CTPAHOW C HOBOM
HKOHOMMKOM 3a CYET BBICOKOI'O MPO(PECCHOHANIN3MA €€ TPaKk/IaH.

INNOVATIVE METHODOLOGY
IN MONITORING THE INTELLECTUAL POTENTIAL OF STUDENTS
BY APPLYING MODERN INFORMATION TECHNOLOGIES

O. I. Muchin
PhD
Associate professor, chair of Information technologies and automation systems

O. A. Poliakova
PhD
Associate professor chair of Information technologies and automation systems

Russia, Perm
State technical University of Perm

The modern state considers that the main trends in educational development
are as follows:
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— to meet the needs of the society for efficient and highly qualified special-
ists by launching early career orientation programs for students and training pro-
grams on individual student portfolio formation at school;

— to improve the education management at national level by implementing
an education monitoring system which enables to monitor and manage the educa-
tional progress at federal, regional and local levels continuously, analyze the moni-
toring results and make prompt management decisions.

It is intellectual information technology adoption that will ensure imple-
menting these trends effectively since only information technology can guarantee
the achievement of the predetermined high-quality educational results within a
specified time period.

The fact that the state, society and employers urgently need highly qualified
specialists justifies the necessity for the state order for high performers. The state
order can be filled by using such an intellectual system which will automatically
form a portfolio and an individual educational strategy for a student based on the
analytical data about his/her interests, talents and achievements throughout the
school period.

The monitoring methodology is based on the national library of virtual
learning objects (VLO) containing the overall school curriculum content in com-
pliance with the federal standards.

VLO for different school subjects are reliable intellectual computer models
of the studied objects, safe and understandable to school children.

While a student is manipulating an interactive model, the intellectual expert
system automatically determines and records the model manipulations and reac-
tions of the manipulated model, corrects the student’s manipulations, transfers his/
her results to a specifically designed education monitoring system and immediately
emails the results to the student’s parents or sends them to their cell phones, thus,
involving the parents in the educational process.

Each subject represents a system of interrelated concepts, laws and relations,
the model enables a student to find his/her place in the contemporary world and
develop creativity abilities.

The obtained results for all the subjects a student studies at school are the
data source which enables to compose an individual skill and knowledge profile
for a student. It shows not only the student's precise and true level of knowledge by
applying specifically designed tasks but also outlines the directions for the child to
achieve the set goal.

The skill and knowledge profile of a student for all the studied subjects is
automatically generated by the monitoring system during the whole school period.
It enables teachers to determine the professional priorities of students, develop an
individual manageable (both by teachers and parents) strategy for each student, de-
fine the knowledge, skills and competencies that a certain specialist shall possess
in order to determine then whether the student will be able to meet the professional
requirements for his/her future career.
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The individual educational strategy for each student is unique since, guided
by the true skill and knowledge profile of a student, teachers can compose an indi-
vidual educational curriculum on the basis of the national library of virtual learning
objects. This approach considers the inborn abilities, interests and acquired profes-
sional competences of a child and enables him/ her to choose a future career.

The professional preferences of high-school graduates become apparent to
the society, and the competencies they have acquired at school can be compared
with the requirements for each specific profession.

The state continuously monitors the results of the education process (reports,
comparison charts and other analytical studies are generated automatically and are
available on request). The monitoring system automatically generates the database
containing the achievements of students all over the country on a daily basis. The
data are kept on the server of the education authorities. This database enables the
state to monitor the level of educational attainment of the population and the quali-
ty of education at federal, regional and local levels continuously, compare the
monitoring results with the results of other states, make informed management de-
cisions and monitor their effectiveness and dynamics.

The results the education monitoring system provides are used to improve
the efficiency, quality and credibility of the education process and organise cost
management on the basis of the obtained results in education.

The proposed methodology makes the educational services visible, measur-
able and, in the end, manageable by the state and the society. It enables specialists
to meet the requirements of employers. The earlier and more accurately the citizen
chooses a career, the greater return on investments in education the state will re-
ceive since only highly qualified specialists can build a new economy.
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ITPABO HA OBPA30BAHHUE
B KOHTEKCTE ®OPMHUPOBAHUA
NHPOPMAILIMOHHOI'O OBIIECTBA

O. B. Ilockonuna*
I-p IOpUA. HAYK, Ipod.
3aBeaytomas kadenpoit punocodru U COUOIOTUN MPaBa

C. @. Cepecuna**
I-p PKOH. HaYK, pod.
3aBeAyromas kadeapoi SKOHOMUIECKON TeOpUu

*Poccus, MkeBck
Y IMypTCKHI TOCYIApCTBEHHBIN YHUBEPCUTET
**Poccust, MockBa
['ocynapcTBeHHBIN YHUBEPCUTET — BhIcas mkona 3KOHOMUKHU

OOpa3oBaHUE BBICTYMACT BAXHEHIIMM (HDaKTOPOM SKOHOMHYECKOM, COIMAIb-
HOM, JyXOBHOM IBOJIFOIIMM KaK OOIIECTBA B II€JIOM, TaK W OMPEICIICHHOU JIMYHO-
CTH, SIBJISSICH HEOOXOIMMOM MPEANOCHIIKON MOBBIIICHHS YPOBHSI )KM3HU YEJIOBEKA.
Hcropust mporpeccupyromiero pa3BuTrs ColmymMa CBUJETENbCTBYET O BO3pACTAHUU
3HAYUMOCTH JaHHOTO (hakTopa. CTeneHb MUBUIM30BAHHOCTUA OOIIECTBA U MHIH-
BUJIA OMIPENEISAETCA HE TOJIBKO COCTOSSHUEM YKOHOMHKHU, HO M CIIOCOOAMU MOJTy4e-
HUSl, HAKOTUICHHsI, 00pa0oTKu W nepenayu uHbopmanmu. 6o st ObICTPOro 3Ko-
HOMHYECKOTO Pa3BUTHS HEOOXOJUMO COBEPIICHCTBOBAHNE WHTEIUICKTYabHOMN
COCTAaBJISIFOIICH TpyJAa, a 3HAYMT, MOBBIICHHE 00Pa30BATEIIBHOTO YPOBHS YEIIOBE-
Ka, Pa3BUTHUE €r0 TBOPUECKUX BO3MOKHOCTEW U criocoOHoctel. [TosTomy oOpaso-
BaHUE SIBJISETCS HEOOXOIUMBIM yCIIOBUEM CYIIECTBOBAHMSI JIMYHOCTH B ITUBUIIU30-
BaHHOM OOIIECTBE.

VYcnoBus U crnocoObl )KU3HEACSITEILHOCTH JTI01eH, 00bEKTUBHO HEOOXOAUMBIE
JUist  o0ecreyeHusi HOPMAJIbHOTO CYIIECTBOBaHUS COBPEMEHHOrO OOIIECTBa,
BOIUIOLIAIOTCA B HOpMartuBHOW ¢opme. Takue HOpMaATHBBI, OCHOBAaHHbIE
HAa TPUHIMIAX CBOOOJBI, PAaBEHCTBA, CHPABEIJIMBOCTH, BBICTYIAIOT IMpaBaMH
yenoBeka [1]. B coBpeMeHHBIX yCIOBUSIX OCHOBHBIE IIpaBa YEJIOBEKA 3aKPEIICHBI

B KOHCTUTYLHSAX TOCYAAPCTB M BaKHEHIIUX MEKIYHAPOIHO-IPABOBBIX TOKYMECH-
Tax [2, 3].
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[IpaBo Ha oOpa3zoBaHME OTHOCAT K MpaBaM Ye€JIOBEKa U TpakJaHWHA BTOPOTO
nokosienus. [locneaHue BKIIOYAIOT COLMAIBHBIE, YKOHOMUYECKHUE, KYJIbTYpHbIE
npaBa, KOTOPbIE YTBEPAWIMCh Kak TakoBble B XX B. Mx peanuzanus Tpedyer
ONPEICIICHHBIX JEHUCTBUII CO CTOPOHBI COLIMANIBHOTO rocynapctsa. Pazsutoe 00-
IIECTBO B JIMIE TOCYJapCTBa M €ro Ipa)kJAaH BKIIAJbIBAET CPEICTBAa B 0Opa3oBa-
TEJBHBIN MPOIIECC, PACCUUTHIBAS HA UX OKYaeMOCTh B IIEPCIEKTHBE.

Oco0yto ponb 00pa3oBaHUE MPUOOPETAET B COBPEMEHHYIO 30Xy, Ha 3Tare
CTAaHOBIEHUS W  pa3Butus wuHPOpMamuoHHOro  oOmiectBa. [log  HuMm
MOHUMAETCSl «CTYIEHb B Pa3BUTHH COBPEMEHHOW IMBHJIM3AINH, XapaKTEPU3YIO-
mrasicsi yBEIMYEHUEM poiu HHpOpManmmu W 3HAHUM B KU3HU OOIIECTBa,
BO3pacTaHWeM oMU HWHPOKOMMYHUKAIUK, WH(POPMAIMOHHBIX MPOIYKTOB
U ycIyr B BajoBOoM BHyTpeHHeM mpoaykre (BBII), co3manuem rio06anbHOTO
MH(OPMAIIMOHHOTO MPOCTpPaHCTBa, obOecneunBaroniero 3¢dexTuBHoe HHPOpPMA-
[IMOHHOE B3aUMOJICUCTBHE JIIOJICH, UX JOCTYIl K MUPOBBIM MH(POPMALIUOHHBIM pe-
cypcaM W YJOBJIETBOPEHHE MX COLUAIBHBIX U JIMYHOCTHBIX MOTPEOHOCTEH B MH-
dbopMalMOHHBIX MpOoAYyKTax u yciayrax» [4]. O nanHoM heHoMeHe B Haliem oO1e-
ctBe 3asBmia «KonBeHmus ¢popmupoBanus MHGOPMAIIMOHHOTO o0IecTBa B Poc-
cum» (1999 r.), sABuUBHIAsCS OTHPaBHOW TOYKOMl B HTOM MpOILECCE.
Omna onpezenuia NOJIUTHYECKHE, COLUATBHO-I)KOHOMUYECKUE, KyIbTYPHbBIC U TEX-
HUKO-TEXHOJIOTUYECKHUE €ro MPEANOCHUIKH, 000CHOBaIA CHEU(UKY POCCHICKOTO
My TH.

®opMupoBaHUE HHPOPMALMOHHOIO OOIIECTBA OKAa3bIBAET CYLIECTBEHHOE
BIUSIHUE HA pa3BUTHE OOpa30BaHUS, U B YACTHOCTH, BBICIIETO0 OOpa30BaHUS.
CeronHsa cuctema Bbicliero odpa3zoBanus B Poccun HaXOauTCst B COCTOSIHUM pe-
dbopmupoBanus U MojaepHu3anuu. [IpudeM mpu onpenencHun e€ CTpaTernuecKux
MPUOPUTETOB 3HAUYEHHUE YACTHBIX, CICHU(PUYECKUX HAIMOHAIBHBIX (HaKTOPOB
CHUKAETCS, a Ha MEPBbIM IJIaH BBIXOJAT OOIIEMHPOBLIE TEHACHIIMHU: IMEPEXO]]
KO BceoOIeMy BbICIIEMY 00pa30BaHMIO, €T0 KOMMEpPIHAIU3aIus, (OpMUPOBAHKE
«MHHOBAIIMOHHOTO» THUMa OO0ydeHus. B 53MoXy KOMIBIOTEPHBIX TEXHOJIOTUH
OT 4YeJIoBeKa TpeOyeTcs y»Ke He CTOJIbKO O0aJjaHue KaKUMHU-JIN0O CrelnaIbHbIMU
3HAHUSMH, CKOJBKO YMEHHE OPHUEHTHUPOBATHCS B WHOOPMAIMOHHBIX TOTOKAX,
MOOWJIFHO  OCBaWMBaTh HOBBIE TEXHOJIOTHMH, CamMo00ydaTbCs, MPUHUMATh
pelIeHUs] Ha Pa3IUYHBIX YPOBHAX, MPEIBUICTh U MPOTHO3UPOBATH MEPCIIEKTHBBI
pa3BUTHSL.

dopmupoBanue HHOOPMAMOHHOTO OOIIECTBa, MPUMEHEHWE HHHOBAIMOH-
HBIX, KOMIIBIOTEPHBIX 00pa30BATENbHBIX TEXHOJOTUM, JUCTAHIIMOHHOTO 00Yy4YEeHUS
IPUBOJIUT K PACHIMPEHUIO «IIpaBoBOro noiis». [IpaBo Ha oOpa3oBaHue, B TOM YHC-
Jie BBICILIEE, CTAHOBUTCA ACHCTBUTEIBHO «IIPABOM KaXKJOTO udeJoBeKa». JucraHT
MO3BOJISIET BOBJIEKATh B BY30BCKMII 00pa30BaTeNIbHBIM MPOLIECC 3HAYUTEIBHOE KO-
JUYECTBO TPAXKJIAH C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH, WHBAIUIOB, KOTOPHIC
CMOTYT peajJu30BaTh CBOE MPABO Ha BBICIIEE 0Opa30BaHUE «B T'OCYJAPCTBEHHOM
WIIH MYHUITUTIATEHOM o0pa3zoBaTeILHOM YUPEKIACHUI. Tax, B
Y AMYpPTCKOM TOoCyAapCTBEHHOM YHUBEpCHUTETE Oiarofaps JUCTAaHIIMOHHOMY OO0Y-
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yeruto B 2010 r. ropuanueckoe 00pa3oBaHUE MOJyYaeT IPyIa CTYJEHTOB B KOJIU-
YEeCTBE CEMHAJIIATH YEJIOBEK, COCTOSINIAs U3 JIMI[ C OrPAHUYECHHBIMU BO3MOKHO-
CTSIMHU.
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RIGHT TO EDUCATION
IN THE CONTEXT OF THE DEVELOPMENT
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O. V. Poskonina*
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National Research University Higher School of Economics

Education is the most important factor in the economic, social and spiritual
evolution of the society and the major requisite for improving the living standards.
The degree of civility of a society in general and a particular individual is deter-
mined not only by the state of the economy, but also by the means of receiving,
storing, processing and transmitting information. Therefore, education is a neces-
sary condition for the existence of individual in a civilized society Right to educa-
tion belongs to the second generation of human and civil rights. This generation
includes social, economic and cultural rights which were established as such in the
XX century. Their implementation requires specific action from the social State.
The progress of information society has significant impact on the development of
the educational system, in particular the system of higher education. The use of
innovative educational technologies such as distance learning leads to an expan-
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sion of the legal framework. Right to education (especially higher education) really
becomes “the right of every individual”. Distant learning makes it possible to in-
volve in a high school educational process a significant number of citizens with
disabilities, who now can exercise their right to higher education in a state or mu-
nicipal educational institution. For instance, in 2010 the Udmurt State University
had a group of 17 students with disabilities who were studying for the Law degree
through distance learning.

Distance learning may also help to overcome the negative trends in the high-
er education system. In recent years demographic trends and increase in budgetary
funding of the universities have intensified the universities’ differentiation. Lead-
Ing universities received the major part of financing, while all the others had much
smaller support. In 2008 the maximum amount of funds per student was 315 thou-
sand of rubles while the minimum — only 42 thousand (7,5 times difference). At
the same time regional personal income grew slower than the budget expenditures
on education. As a result in regions of Russia the demand for paid higher education
was shifted to the cheaper segment — distance education in smaller government or
private universities. The development of distance learning on the basis_of the lead-
Ing universities may stop this differentiation process. Moreover, it will increase the
average quality of educational services provided and reduce the dependence of ac-
cess to high quality education on the level of individual income.
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INPUHIUIIBI CTPATEIT'HTYECKOI'O YIIPABJIEHUSA
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Poccusi, Cankr-IletepOypr
Cankr-IleTepOyprckuii rocyJapcTBEHHBIN YHUBEPCUTET
a’POKOCMHUYECKOT0 IPUOOPOCTPOCHHUS

NHHOBaLIMOHHBIN By3, KaK OJIHA U3 BAKHEUILINX COCTABISIOLIUX SKOHOMUKHU
3HAHMM, MOXKET OBITh OXapaKTEPU30BaH KaK CUCTEMa COLMATIbHO-3KOHOMHYECKOU
NEeSATENbHOCTH, Peau3ylolias, ¢ OAHOW CTOPOHBI, IEJICHANPABICHHYIO AESITENb-
HOCTh JIIOJIEH, OPUEHTUPOBAHHYIO Ha MPOW3BOJCTBO KOHEYHBIX MPOAYKTOB JIs
yIOBJIETBOPEHUS MOTPEOHOCTEN BHEIIHENH U BHYTPEHHEW Cpelibl; C IPYyroil cTopo-
Hbl — LIEHHOCTHO-OPUEHTHUPOBAHHYIO JESATEIbHOCTh, HANPABICHHYIO Ha Mpeodpa-
30BaHUE caMoro cyObeKTa, pa3BUTHE €r0 TBOPUECKOTO MOTEHIHAIA.

JlocT)KeHNe MHHOBALMOHHBIM BY30M IOCTaBJIEHHBIX 1iefiel TpeOyeT kaue-
CTBEHHOI'0 M3MEHEHHUS XapaKTepa COJIEp)KaHUs M TEXHOJOTHMU 00pa30oBaTeIbHOMH,
HAy4YHO-UCCIIEIOBATENbCKON, (PUHAHCOBO-3KOHOMHUYECKONH M IPOU3BOJCTBEHHO-
XO35IMCTBEHHON JI€SITEIbHOCTH YHHUBEPCUTETA, YTO, €CTECTBEHHO, CTABUT JOCTa-
TOYHO CJIOKHBIE U aKTyaJIbHbIE 33JJa4l COOTBETCTBYIOLIUX CEPHE3HBIX U3MEHEHUN
B CHUCTEME yIpaBJICHHS TakuM By30M. [[ns oOecrieyeHus: pelieHHsl Takoro poja
MHHOBAILMOHHBIX 3aJa4 TpeOyeTcs aJeKBaTHas CUCTEMa YIpPaBJIEHUS AESATEIbHO-
CTBIO BY3a, a TAK)KE€ HOBAsI KaJpOBasi reHepalis IepcoHasa yrnpaBjieHus By3a U €ro
uH(popmalMoHHOro odecneueHus. CrienoBaHue pa3padOTAHHBIM MPUHUIMUIIAM HH-
HOBAI[MOHHOTO BY3a JOJKHO TO3BOJIUTH TPATUIIMOHHOMY y4eOHOMY 3aBE/ICHUIO
CUCTEMHO U IOJHOLICHHO MEPECTPOUTHh OPTaHU3ALMOHHOE YIIPABJIECHUE B COOTBET-
CTBUHU C COBPEMEHHBIMU TPEOOBAHUSIMU PHIHOYHOW SKOHOMHUKH C UCTIOJIb30BaHUEM
MHHOBALMOHHBIX METOJIOB U YIPABJICHYECKUX TEXHOJIOTUH.

Takum oOpazom, co3gaHue MOJENIM MHHOBALIMOHHOIO By3a, a B HEM HHTeE-
IPallMOHHBIX IPOLECCOB B cUCTEME «00pa3oBaHUe-HAayKa-IIPOU3BOACTBO» MOTYT U
JIOJKHBI CTaTh BA)KHOW COCTABHOW 4acThi0 ()OPMHUPOBAHHUS B CTpaHE TOW Kade-
CTBEHHO HOBOW cpejbl, KOTOopas TpedyeTcs ISl peaabHOro MPaKTUYECKOro pelie-
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HUA 33Ja4y [epexo/ibl SKOHOMUKHA Poccum Ha MHHOBAUMOHHBIN IYTh Pa3BUTHS U
o0ecrieueHus ero yCTOM4nBOCTH.

N3menenue BHemHeH cpeapl GyHKIIMOHUPOBAHUS BYy30B HEM30EKHO MPUBE-
JI0 K HEOOXOJIMMOCTH UX OpraHu3alMoHHON TpaHchopmaruu. ['maBHON 0cOOEHHO-
CTBIO CETOJHSIIHEN CUTyalluu SBJISETCS TO, YTO MpOIlecC OOHOBIEHUS By3a JI0JI-
KEH OBITh HETPEPBHIBHBIM M MHHOBAIIMOHHBIM. JIMHAMUYECKas BHEIIHsS Cpelia He
MO3BOJISIET OCTAHOBUTHCS HA OJHAXJbI CHCIAHHBIX U3MEHCHUSX METOJOB YIIPaB-
JIEHUS BY30M M €r0 OpraHU3allMOHHOM CTPYKTypbl. Takum oOpa3oM, OCHOBHOE
HarpaBlieHHe TpaHchOpMaIlMd COCTOUT B CO3/IaHUM aJalTUBHOM MHHOBAIIMOHHOMU
CHUCTEMBI YIPABJICHHUS BY30M. JTO KacaeTcs KaK POCCUMCKUX BBICIIUX YYEOHBIX
3aBeJICHUM, TaK 1 MUPOBOI 00pa30BaTEIbHON CUCTEMBI B IIEJIOM.

OOBbeKkTaMu WHHOBAIMM JIOJDKHBI CTaThb BCEe cdephbl JEATEIbHOCTU BYy3a:
CTPYKTYpa U COJIEpKAHUE AJMHUHUCTPATUBHOTO W KOJUICTUAIBHOTO YIIPABJICHUSA
HAy4YHOM M 00pa3oBaTeNIbHON NIEATEIHLHOCTHIO By3a, 00pa30oBaTEIbHBIE TEXHOJO-
T'vH, U3MEHeHue (popM mosrydeHus: 00pa3oBaHusl, HOBbIE BUJIbI IKCIIOPTa 00pa30oBa-
TEJIbHBIX YCIYT, MEXaHU3MbI MIPUBJICYCHUS UHBECTUIIUN U PabOTHI ¢ BHITYCKHUKA-
MU, UHTETpalUs C MPEINPUATHIMU, OPTaHU3ALUSIMU U MHOTO€ IPYTOE€.

['maBHOW 3a1auel MHHOBALIMOHHOTO BYy3a SABJSETCS KAa4eCTBEHHAsl MOATO-
TOBKA WHHOBAIIMOHHO OPHUEHTHPOBAHHBIX CHEIUAIMCTOB B MPUOPHUTETHHIX 00JIa-
CTAX TEXHHUKHA WM TEXHOJIOTHI Ha OCHOBE €JMHOIO MpOolecca MOJYyYEHHS, pacipo-
CTpaHEHUsI W NMPUMEHEHUS HOBBIX 3HAHMU. Takas MOAroTOBKA CHELMATUCTOB IS
WHHOBAIIMOHHON 3KOHOMUKH TpeOyeT (OopMUPOBAHUS UHHOBAIIMOHHOW Cpebl BY-
3a U COOTBETCTBYIOIIEH KBaTU(PUKAIIMK M WHHOBAIIMOHHOW KYJBTYpPHI MPETojiaBa-
TEJIEH.

B uHHOBaIIMoHHOM By3€ J0JKEH 00eCIeunBaThCS MOJHBI HHHOBAIIMOHHBIN
IIUKJI TIPOJIBM>KEHMSI HOBBIX HayYHBIX PE3YJIbTATOB JI0 KOHEYHBIX MOTpeOUTENeH Ha
npO(HUIBHBIX PBIHKAX: PBIHKE OOpa3oBaHUsA, PBIHKE TpyJa M PHIHKE HAYy4HO-
TEXHUYECKON MPOIYKIIMU U ycIyr. IHHOBAIIMOHHBIN BY3 KaK CyObEKT HaIlMOHAIb-
HOM MHHOBAIlMOHHOM CUCTEMBI JOJKEH OKa3bIBaTh CYIIECTBEHHOE BIUSHHUE HA CO-
[MaJIbHO-PKOHOMHYECKOE PAa3BUTUE CTPaHbl, TPOPUIBHBIX OTpACIIe MPOMBIILICH-
HOCTH ¥ CUCTEMBI MPO(HECCHOHATBHOTO 00pa30BaHMs.

NHHOBanMOHHAsT CTpaTerusi pa3BUTHS By3a MPEACTABISIET COOOM COCTaBIIs-
IOIYI0 OOIIEeH cTpaTeruu, HampaBjIEHHON Ha oOecreyeHue MEePCHEeKTUBHOIO pas-
BUTHS BYy3a, B pe3yJIbTaTe Yero 00eCreynBaeTCsi HOBOE KaueCTBO €ro (PYHKIIMOHHU-
poBaHuUs U ympaBieHus. B 3Tol cBA3M HE0OXOUMO MPUHUMATHL BO BHUMaHUE 00-
1ye npoosieMbl CTPATErMueCKOro MIaHUPOBAHUS B By3€, B TOM YHUCJIE €r0 MHHOBA-
IIMOHHOM COCTAaBJIAIONICH, a TaKKe KPYyr mpobiieM, ¢ KOTOPbIMU OOBIYHO CTaJIKU-
BAIOTCS Pa3pabOTYMKKU KOHUEMIMUNA MHHOBAIIMOHHOTO Pa3BUTHUSA, CYLIECTBYIOLIUE
MOJIXOJIBI U OTIBIT, HAKOTJICHHBIE B IPYTUX cepax, KOTOPhIE MOTYT OBITh UCIIOJIb-
30BaHbl JI1 OPTaHU3ALNH YIIPABJICHUS MHHOBAIMOHHOM JESTEIbHOCTBIO BY3a.
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STRATEGIC MANAGEMENT PRINCIPLE
IN INNOVATIVE HIGHER EDUCATIONAL ESTABLISHMENT

I. G. Golovtsova
PhD, associate professor
associate professor, Chair of electronic commerce and marketing

L. I. Nickolaeva
PhD
senior lecturer, Chair of electronic commerce and marketing

Russia, Saint-Petersburg
Saint-Petersburg State University of Aerospace Instrumentation

An innovative higher educational establishment as one of the main compo-
nents of knowledge economy can be characterized as a system of social and eco-
nomic activities which are carried out on the one hand through the target-oriented
people activity aimed at production of final products to meet demands of the exter-
nal and internal environment, on the other hand — through the value-oriented activi-
ty targeted at transformation of a subject itself, development of its creative poten-
tial.

For an innovative university to achieve the given goals quality changes of
content and technology of educational, financial and economic, research and scien-
tific, production and household activities of the university are required, that cer-
tainly sets quite difficult and relevant tasks of corresponding serious changes in the
system of management of such a university. To solve these innovative tasks an ad-
equate system of university management is required as well as a new generation of
administration staff and its information provision. Following the worked out prin-
ciples of the innovative higher educational establishment should allow a traditional
university to rebuild its organization management according to the modern re-
quirements of the market economy using innovative methods and managerial tech-
nologies systematically and completely.

Therefore, creation of the innovative university model and integration pro-
cesses within the system “education-science-production” in this framework can
and should become an important integral part of shaping the very new environment
which is necessary for actual practical tackling the task of the Russian economy
transition to the innovative way of development and provision its stability.

The change of external environment of universities inevitably led to necessi-
ty of their organizational transformation. The main particular feature of the present
situation is the fact that a university renewal process should be continuous and in-
novative. The dynamic environment does not allow to stop at once reached meth-
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ods of changing university management and its organization structure. Thus, the
main direction of transformation implies an adaptive innovative system of univer-
sity management. It regards both the Russian higher educational establishments
and the whole global system of education.

Innovation objects should include all the spheres of university activities:
content and structure of administrative and academic management of scientific and
educational activities, educational technologies, changes of forms of education,
new types of export of educational services, mechanisms to attract investments and
work with graduates, integration with enterprises, organizations etc.

The main goal of the innovative university is the quality training of innova-
tion-oriented experts in the field of technology on the basis of a single process of
getting, dissemination and application of new knowledge. Such an expert training
for the innovative economy requires formation of the university innovative envi-
ronment and the corresponding competence and innovative culture of the academic
staff.

The innovative higher educational establishment should provide a full-
fledged innovative cycle for promotion new scientific results to final consumers in
the profile markets: the education market, labour market, scientific and technical
goods market. The innovative higher educational establishment as a subject of the
national innovative system must have considerable influence on the social and
economic development of the country, profile branches of industry and system of
vocational education.

The university innovative strategy represents a component of the general
strategy which is designed for providing the university perspective development
and, consequently, new quality of operation and management. In this connection
one should take into account general problems of the university strategic planning
including its innovative component as well as a range of challenges usually faced
by those who develop concepts of innovative development; the existing approaches
and experience accumulated in other areas which can be used for the innovative
university activity management.
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OCHOBHBIE ACIIEKTBI BHEAPEHUA UKT B OBPA3OBAHUE
B Y3BEKUCTAHE

H. P. 3ainanoe
JOLICHT
3aBenytomuid kadenpoit KOHECKO
«ABTomarusupoBaHHbix MHpopmarmonnsix TexHonoruii»

VY30ekucran, Camapkan
CamMapkaHACKUI HHCTUTYT SKOHOMHKH M CEpBHUCA

3HaueHue UHPOPMATUKKU U UH(POPMALIMOHHBIX TEXHOJOTHM B KU3HU OOIIIe-
CTBa MpUOOpeTaroT Bce Oombiee 3HadeHue. [loaTomy mcnonb3oBanue nHopMma-
LIMOHHBIX TEXHOJIOTMM CTAaHOBUTCSA OJHUM M3 OCHOBHBIX NPHUOPUTETOB rocyaap-
CTBEHHOW NONUTHKUA Y30ekuctaHa. Bo ucnonnenue Ykasza IlpesuaeHrta crpanbl
N. A. Kapumosa «O nanpHENIIEM pa3BUTUH KOMIIBIOTEPU3ALMU U BHEJIPEHUN WH-
dbopManMOHHO-KOMMYHHKAIIMOHHBIX TexHoJiorui» ot 30 mas 2002 roga mpuHU-
MaroTCs IEUCTBEHHBIE MEPBI MO PAa3BUTHIO HH(POPMALMOHHBIX TexHOJorui. C 3Toi
HeNblo pazpaborana u peanusyercs «lIporpamMma pa3BuUTHSI KOMIBIOTEPU3ALNU U
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosoruit Ha 2002 —2010 roasby,
yTBEpKJleHHas mnocTtaHoBieHneM Kabunerom Munuctpo PecnyOnuku VY36exu-
CTaH.

Kaxxnas ctpana, oco3HaBasi Ba)KHOCTb BXOXJIECHUS B MHPOPMAIIMOHHOE 00-
IIECTBO, pa3paldaThIBAET COOCTBEHHYIO «KOHLEILHUIO» peaM3alliid JIaHHOTO
HanpasieHus. [Ipy 3ToM JTOMMHHPYIOIIMM KOMIIOHEHTOM CTaHOBHUTCA MH(pOpMa-
LIMOHHOE  3aKOHOJAATEJIbCTBO, KOTOPOE HE TOJIBKO OTPAX aeT IOCYJapCTBEHHYIO
NOJINTUKY, HO U YCTAHABJIMBAET MPABWIIA MOBEACHUS IOPUINUYECKUX U (PU3UUECKUX
JIUL HA TEPPUTOPHUM CTPAHBI.

Crnenyromuii Ba)KHbI KOMIIOHEHT TOCYAApCTBEHHOW MOJUTUKH B cdepe
HUKT — tak Ha3piBaeMas npuoputeTHocTh pasButus KT B cTpane, oTpaxkaromas
Hajuyue crpateruu win kouueniuu pa3sutusa UKT u spdextuBHOCTD €€ peanu-
3aLuu.

Tperuit KOMIOHEHT TOCYJapCTBEHHOM MOJIUTUKHU — 3TO pa3paboTKa U peasu-
3allisg CUCTEMBl FOCYJapCTBEHHBIX MPOrpPaMM, HAIpPABJIEHHBIX HAa MOOWIM3ALUIO
MHTEJUIEKTYaJIbHBIX U ((MHAHCOBBIX pPeCcypcoB Juisl pemieHus 3aaa4 B oomactu UKT.

NudopmaninoHHOE 3aKOHOAATEIbCTBO
B Ttedyenune 0630pHOro mnepuoja ObUIM MPEANPHUHSATH IIArd MO COBEPILIECH-
CTBOBAHHMIO HOPMATHBHOM 0a3bl, peryIupyIOIIel OTHOIICHUS B 00JaCTH 3JIEKTPOH-
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HBIX TUIaTEXEeH, NMPUMEHEHUs AJIEKTPOHHOM HU(PPOBOM MOINUCH, OOECHeYEHUS
KOMITBIOTEpPHON O€30IMaCHOCTH, a TAaK)Ke MPUHATHI PEIICHUs] IO COBEPIIEHCTBOBA-
HUIO CUCTEMBI OAroTOBKU kaapoB B cepe MKT u pasButuio obpazoBarenbHON
CETH.

OcHoBononaratouuM cuutaercst npunsatue B 2003 roay 3akona Pecny0inu-
ku Y36ekuctan «O0 nndopmaTuzanumy.

B uvactHocTH, B nexabpe 2005 roxa Obul npuHAT 3akoH «O0 37€KTPOHHBIX
IIaTekax», KOTOPbIA Hapsay C paHee NPUHIATHIMA 3aKOHAMH CO3JAeT MPaBOBYIO
OCHOBY JUJIS1 JAJIbHEUILIErO Pa3BUTHSI JIEKTPOHHOM TOPTrOBIIU.

BaxnbiM pakTopoM pa3zBuTHs MH(GOPMAIMOHHOTO 3aKOHOAATENILCTBA CTPa-
HBI CTaJIO TaKXe npucoeaunenne PecyOauku Y30ekucrtan 19 ampens 2005 rona k
bepHckolf KOHBEHIIMM 00 OXpaHe JUTEPATYPHBIX U XYJ0KECTBEHHBIX MPOU3BEIE-
Huii (ITapmxckuii akT ot 24 urons 1971 rona, uamMmeHeHHsbI 28 ceHts6ps 1979 ro-
na) u BcemupHoil KOHBeHIIMH 00 aBTOpPCKOM IpaBe (JKeHEBCKOW KOHBEHIIHH).
VYuutsiBas, 4To, coriacHo 3akony PecnyOnuku Y36ekucran «O mpaBoBOil oxpaHe
nporpamm it 9BM u 6a3 naHHbIX», IporpaMMHOe oOecrieueHrne MpupaBHUBACT-
cs K 00BEKTaM aBTOPCKOr0 IpaBa, NPUCOEAUHEHNE K bepHCKOI KOHBEHIIMHU CO3/a-
€T BO3MOXXHOCTH HCIIOJIb30BaTh OTPaOOTaHHBIE MEXAYHApPOIHOW MPAaKTHKOW WH-
CTPYMEHTBHI 3alIUThl aBTOPCKUX NPAB HAIIMOHAJIBHBIX U HHOCTPAHHBIX aBTOPOB.

OMHOBpPEMEHHO CIEAYeT OTMETHThb, YTO oOecrnedeHne HHQPOPMAIUOHHON
0e301macHOCTH U 00ph0a ¢ KOMIBIOTEPHBIMHU MPECTYIJIEHUSIMHU BKJIFOUYEHBI B CIU-
COK IIEPBOOYEPEIHBIX 33/1a4 COBEPILICHCTBOBaHUS 3akoHoAaTenbHOoU 6a3bl KT.

[ToaToMy B mociiefHuE TOBI BO3pACTAET NOTPEOHOCTh B KBATU(UIIMPOBAH-
HBIX CIEHHAIMCTAaX B 00JacTH MH(GOPMAIMOHHBIX TEXHOJOTUW M TpeOOBaHUSA K
YPOBHIO UX MOATOTOBKHU.

HauwmonaneHas ctparerus

Passutne UKT cTaHOBUTCA BaKHEWIIIEH COCTABIISIONIEH DKOHOMHKHA Y30e-
kuctana. OcHoBHbIe acniekThl Harmmonaneno#t crpareruu B chepe MKT u Unrep-
HeTa oTpakeHsl B Ykaze [Ipesuaenra PecmyOnuku Y36ekucran ot 30 mas 2002r.
Pazpaborannas Ha e€ ocHoBe «Konnenmus pa3sutus nHpopmarusanuu B Pecmy0-
JuKe Y30eKucTaH» Tpoluia anpodanuio U yTBepkaeHue Ha KoopauHarmoHHOM
Cogere no pa3zsuturo kommnerorepusanuu 1 UKT B 2005 rony.

JlanHoi KoHuenuuen ycTaHOBIIEHBI cleayomue npuoputeTsl pa3sutus UKT:

— COBEpIIICHCTBOBAHUE TOCYJIAPCTBEHHOW MOJIUTUKU B 00jacTu MH(opma-
TU3ALMU U OIPEJECICHUE OCHOBHBIX HAIPAaBICHUN CO3JaHUs HALMOHAJIbHBIX WH-
(bOpMaIMOHHBIX PECYPCOB, PA3BUTUSI HOPMATHUBHO-TIPABOBOW 0a3bl U PBHIHKA YCIyT
UKT;

— YCKOpPEHHOE Pa3BUTHE TEXHUYECKOW MH(DPACTPYKTYPHI — CETEH M CUCTEM
TEJIEKOMMYHUKAIIMI, O0ecleueHne I0CTyna K MEXAYHapOJIHbIM HH(OpPMalMOH-
HBIM CETSIM,;

— mupokoe BHenpenue KT B oTpacisix peaabHOro CEKTopa SJKOHOMHKH, B
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cdepe ynpaieHus, OM3Heca, HAYKH U CO3/laHuE YCJIOBUH JJIsl IUUPOKOro JOCTyIa
pa3IUYHbIX CJIOEB HACEIEHUs K COBPEMEHHBIM MH(POPMALIMOHHBIM CUCTEMaM U pe-
cypcaMm, MOCJeI0BaTEeNIbHbBIN MO3TANHBIM NEPEeXo] K 3JIEKTPOHHOMY JOKYMEHTO-
obopory;

— wuHpopMaTH3alUs BCE CHUCTEMbl OOpa3OBaHUs, BKIIOYas BBEJICHHE B
y4eOHBIA TPOIECC B IIKOIAX, MPO(EeCCHOHANBHBIX KOJUIEIKAX, aKaJeMHYECKHX
JHLESX U BBICIINX YYEOHBIX 3aBEJCHHUIX MPOTPECCUBHBIX CUCTEM O0yUYEHUS, B TOM
qrclie JUCTAaHIIMOHHOTO O0YYEeHMsI, OCHOBAaHHBIX Ha aKTUBHOM HCIIOIH30BAaHUH CO-
BPEMEHHBIX KOMITBIOTEPHBIX W WH()OPMAIIMOHHBIX TEXHOJIOTHH;

— OpraHu3alus MOATOTOBKU BbICOKOKBAJIM()HUIMPOBAHHOTO KaJpOBOrO IO-
TeHnuana st pabotsl B chepe UKT;

— co3znaHue 3(pPEeKTUBHOrO MEXaHU3Ma M0 CTUMYJIMPOBAHUIO Pa3BUTHSI OTe-
YECTBEHHOTO IPOM3BOJICTBA MPOTPAMMHBIX MPOAYKTOB, KOMIBIOTEPHON TEXHUKU U
UX JKCIIOpTA.

bnarogaps sTuM ycunusM ObUTH CO3[aHBI OJArOMPHUSATHBIC YCIOBUS IS
pasButua UKT, B Tom uncne u MHTEpHETA, pe3yNabTaThl KOTOPBIX IIPUBEICHBI B
Tabauue 1.

Taomuna 1.
ITokazarenu oOecrie4eHHOCTH JOCTYTIOM K HH(POPMAITMOHHBIM CETSIM

ITokazarennb Konnuectso o rogam
2004 | 2006 | 2008 | 2010

KomaecTBo 001IecTBEHHBIX IIEHTPOB JocTyma kK cetu MatepHer | 348 | 344 | 612 | 968

KonuuecTBo JOMEHOB 2-T0 YPOBHS B 30HE .UZ (THIC) 28 | 28 | 75 |10,0

Perynsipaas ayauropust IHTEepHET (ThIC. 4en) 526 | 855 | 2015 | 7500

UKT B chepe obpazoBanus

B VY30ekucrane mnpopoipKaeTcs IieJIeHanpaBiieHHas paboTa Mo pa3BUTHIO
UKT B chepe obpazoBanus. B treuenune 2004 roga ObuM TPHUHSTHI CHEIUATbHBIC
PABUTEIbCTBEHHBIE PEIICHUS M0 YKPEIUICHUIO MaTepUaabHON TEXHUYECKON 6a3bl
0011e00pa30BaTENbHBIX YUPEXKICHUNM, U ONpeeeHbl UCTOUYHUKH (PUHAHCHPOBA-
HUS MEpPONPUSATUN, yKa3aHHBIX B 3TUX peueHusx. Y3ACH ocyiiecTBisieT Mepo-
npusATHS 1O co3aaHuto HarnmonansHON HMH(POPMAIMOHHO-TIOMCKOBOM CHUCTEMBI U
(dopmMHpoBaHHI0O MHPOPMALIMOHHBIX PECYPCOB COLMATBHO-KYJIbTYPHON HalpaBicH-
HOCTH.

MuUHHICTEPCTBO BBICIIETO M CPEIHETO CHEIHAIbHOT0 00pa3zoBaHus chopmu-
pOBaJl KOPIIOPATUBHYIO CeTh «ZiyoNet», KoTopas 00beIMHUIA BCE BY3bl CTPAHBI B
eANHYI0 MH(POPMalMOHHYIO cucTeMy. biarogapst 3TuM mepam, a Takxke KOHIEH-
Tpauuy YCWINM MEXIyHapoaHbIX opranu3auuil B pazsutuu UKT mis neneir no-
BBIIICHUS YEJIOBEYECKOTO MOTEHIMANIA CTPAHBI, CYLIECTBEHHO YIYYIIEHbI MOKa3aTe-
nu ucnonb3oBanus KT B chepe oOpa3oBaHus.
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HoctynHocts UKT nns BeicmuX yueOHBIX 3aBEJACHUU
[Tokazarenmu noctynHoctu MKT s BBICIIMX YyUeOHBIX 3aBEJEHUM, KakK I10-

Ka3aHo B Ta0JuIIe 2, CTAOMIM3UPOBAIIMCH Ha JIOCTATOYHO BHICOKOM YPOBHE.

Tabmnuma 2.
[Tokazarenu noctynHocty UKT st BeIcIIUX yueOHBIX 3aBeICHUMN

[Tokazarenn KonmuecTBo no rogam
2004 2006 2008 2010
KoIuuecTBO CTYIEHTOB BY30B Ha 1 KOMIIBIOTED 16 14 12,8 4,0
Jloms By30B, HOAKITIOUEHHBIX K ceth MHTepHET (%) 100 100 100 100
Jlonst CTY[EHTOB BY30B, SBISIOLIMXCSA AKTHBHBIMH 3,5 6,9 13,1 25,0
nonbp3oBarensivu Marepraer (%)

Bce By3bI cTpaHbI MOAKIIOYCHBI K ceTH VIHTEpHET 1O BBIJCIICHHBIM KaHAJIaM,
B TOM YHCJIC 2 — TI0 BOJIOKOHHO-ONTUYECKOM JIMHUU CBSI3HM M 3 — UCHOJB3YIOT Oec-
npoBoHOH noctyn — RadioEthernet. B o6ieli ciioskHOCTH IO By3aM peCITyOIHKH
cpenuuit 00beM MecsauHoro Tpaduka npessimaet 418 ['6aiT.

[Ipu sToM HabdrOmaeTCs ymydlIeHUE IMOKa3aTelsi KOJMYECTBa MOJIb30BaTe-
neun cetu HTEpHET cpelin CTYIEHTOB.

UcnonszoBanue UKT B yueOHOM mpouecce

OO0miee kK0MYECTBO BeO-CaTOB BBICIIUX yUeOHBIX 3aBefeHud yxe K 2005
rony gocturio 100 % . B Hactosiee Bpemst B Y30eKucTaHe MpUIaraloTcsl yCHIns
M0 BHEJIPEHUIO MHPOPMAITMOHHBIX TEXHOJOTUM B chepy oOyuenus. B camom perne,
JIOJI TUCIHIUINH, WM3y4aeMbIX ¢ ucrnoib3oBanueM WMKT B obmem konwdecTBe
y4eOHBIX TUCHUIUINH, cocTaBuia 14 %.

[ToctanoBnenuem Ilpesunenta PecnyOnuku Y36ekucran «O co3nanuu 00-
IIECTBEHHOU 00pa3zoBaresibHONM MHGOpPMAITMOHHON ceTH PecryOnuku Y30ekucTan»
o0pazoBarebHble 1 MOJIOJCKHBIE HH(DOPMAIMOHHBIE PECYPCHI, CO3/1aBaeMbI€ B Ce-
TAX Tepeaydl JAaHHBIX Pa3IUYHBIMU CTPYKTypaMu Y30eKucTaHa, OyayT oObenu-
HEHBI B €IMHYI0 MHpOopMaMoHHYIO0 ceTh «ZiyoNET». HeoOxonmumocTs B co3pa-
Huu cetu «ZiyoNET» Bo3HHKIIA B CBSI3U C OTCYTCTBHEM B PECIyOJIMKE €IMHOU
WH(OPMAITMOHHON CETH, KOTOpast Obl CHCTeMaTH3UpOBaia WHGOPMAIMOHHBIE pe-
CypchI 00pa30BaTEILHON M MOJIOCKHOW HAITPABICHHOCTH.

O>KkHIaeTCs 9TO BCE MIKOJIBI, aKaJIEMHUECKUE JIUIICH, KOJUIC/HKH, BBICIIIHE 00-
pa3oBaTeNbHBbIC YUPEKACHUS, MOJOICKHBIC OpraHU3alNU, OWOIIMOTEKH, MYy3€H U
JIpyrUe Hay4HO-00pa3oBaTeIbHBIE U KYJIbTYPHO-IIPOCBETUTEIILCKUE YUPEKICHUS
CTpaHbl OyayT MOJKIIOYCHBI K MEXTyHApOIHBIM UH(POPMAITMOHHBIM CETSM, B TOM
yucie k cetu UurepHet no cetu «ZiyoNET», u nokaszarenu ucnonb3oBanuss UKT B
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00pa3oBaTeIbHOM MPOIIECCE YIyUIIaTcs.
OOecneueHHOCTh MOJATOTOBICHHBIMU KaJgpaMHu

Pa3zButue xagpoBoro moreHmuana cexkropa MKT mo takum mHAMKaTOpam,
KaK J0Js1 oOydarommxcs no crernuaibHocTssM KT B o6mem konmdecTBe CTYy/ICH-
TOB BY30B, YTO B MPOIIEHTHOM OTHOILIEHHUH COCTaBWIO 6,85% M MO COOTHOLIECHUIO
koimaecTBa npenojabareneii KT k oOmieMy KoaudecTBy mpemnoaaBarTeeid ydeo-
HBIX 3aBEJICHUI COCTaBUIIO 6,8 % , MOCTOSIHHO pPacTeT.

B cucreme Briciiero o0OpazoBanus B cootBercTBuM ¢ [loctanoBnennem Ilpe-
s3ujgeHTa PecniyOnuku Y30ekuctan «O COBEpPIICHCTBOBAHUM CUCTEMBI MOATOTOBKH
KaJpoB B cepe MHOOPMAIIMOHHBIX TEXHOJOTHUW» ObUIO ompesneneHo, yro Tari-
KeHTCKul YHuBepcuteT nHpopmaronnbix Texnonoruii (TYUT) Oyner aBnstbes
«TOJIOBHBIM BBICIIMM YU€OHBIM 3aBEJICHUEM I10 TOJATOTOBKE CIECIIUATUCTOB B Che-
pe UKT».

B cootBercTBum ¢ nanubiM [loctanosnenuem ¢ 2005 — 2006 yueGHOTO roaa B
roponax Hykyc, Kapmm, Camapkann, @eprana u YpreHu Hayajau JCMCTBOBATh pe-
ruoHasbHbIe Guanansl TYUT.

CornacHo JOKYMEHTY, JaHHasi Mepa MPUHITA B LEISAX COBEPILICHCTBOBA-
HUSl CUCTEMBbI TIOJITOTOBKHU CIEIHUATUCTOB MO WHMOOPMAITMOHHBIM M KOMITBIOTEP-
HBIM TEXHOJIOTHUSIM, a TaKXKe TaTbHEHIIEeTro paciIupeHus] U BHEAPECHHS HH(OpMa-
[IUOHHO-KOMMYHUKAIIMOHHBIX U MHHOBAIMOHHBIX TEXHOJIOTHM B 00pa30BaTENIbHBIN
npouecc.

[IpuMeHeHne nmepegoBbIX MEAArOTUUYECKUX
1 UHPOPMAIIMOHHBIX TEXHOJIOTHU

CoBpeMeHHO€E MpenojaBaHue JUCIUIUIMHBI B paMKax TUIOBOM MPOrpaMMBbI
IpeaycMaTpUBaeT MCIOJb30BaHUE B YUYEOHOM IMPOIIECCE HOBBIX IEIarorMueCKuxX
TEXHOJIOTUH, TEXHUYECKUX CPEJICTB, Pa3gaTOYHbIX MATEPUATIOB U HAIJSAIHBIX I1O-
cobuii. U 31ech mosiBJIeHNE KOMITBIOTEPHBIX CETEH 3acTaBiisieT 00pa3oBaHUE KPU-
TUYECKU MEPECMOTPETH CBOE MOJIOKEHUE, TAK KAK KOMMYHUKAIIMOHHBIE TEXHOJIO-
TUU Pa3BUBAIOTCS ropa3ao ObICTpee, YeM BO3MOKHOCTH UX UCIOJIB30BaHUS B 00pa-
30BaTeNbHbIX 1eNax. [loaTomy pa3zpaboTka pa3iIWyHBIX MOJENEd HCHOJIb30BAHUS
KOMMYHHUKAIIMOHHBIX TEXHOJOTHII B 0Opa30BaHHUM SBJISIETCS HACYIIHOW MpooOiie-
MOH.

Takum 006pa3zom, OypHOE pazBUTHE UHPOPMATUKH U UHPOPMAIMOHHBIX TEX-
HOJIOTUM CTaBUT Mepel 00pa3oBaHUEM MPOOIEMY UCIIOIb30BaHUS HOBBIX TEXHHUYE-
CKHUX CpPEJICTB, COBEPILIEHCTBOBaHUS 00pa30BaTeIbHBIX MeTOAUK. [lepen yueHbiMu
U TieflaroraMu CTOMT 3ajladya ONTUMHU3AIMU 00BEKTUBHOTO Ipoliecca HHPOopMaTU-
3a1uu 00pa3oBaHUsl.

HoBpie negarornyeckue Te€XHOJIOIMU, OPUEHTUPOBAHHBIE HA ITUPOKOE MPU-
MEHEHHE KOMMYHHUKAIIMOHHBIX U HH(POPMAIMOHHBIX TEXHOJOTUMU, MO3BOJIAIOT B
MOJIHOM Mepe PACKPBITh MEJaroruvyeckue, AUAaKTHYeCKue (QYHKIMH 3TUX METO-
JIOB, PE€AIIN30BATh 3AJI0KEHHBIE B HUX OTEHIHAIBHBIE BO3MOKHOCTH.
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[TpakTHKa MOKa3bIBAET, UTO KOMIIBIOTEP MO3BOJSET OCYLIECTBUTh U CEPbE3-

HbI€ U3MEHEHUS B TEXHOJIOTMU 00y4eHus, Oarofaps KOTOpoMy yJIaéTcs:

— 3HAYUTEJIBHO PAaCIIMPUTh BO3MOKHOCTH MPEABSIBICHUS YU4€OHOIO MaTepH-
aina;

— YCUJIUTh MOTHBAIMIO O0YUYEHUS;

— aKTHBHO BOBJIEKAaTh CTYICHTOB B yUEOHBIH IpOIIECC;

— HaMHOTO pacHIMpUTh HAO0Op MPUMEHSIEMbIX YUeOHBIX 3a/1a4;

— W3MEHUTh KOHTPOJIb 3a JIEATEIbHOCTBIO CTYICHTOB;

— o0ecneyuTh ruOKOCTh YIPABIICHUS MPOIIECCOM 00YUYEHUS;

— AaKTHBHO 3aHHUMAThCSl CAMOCTOSITENBHO;

— IIOCTOSIHHO U OTIEPAaTUBHO MOMOJIHATH YUEOHbII MaTepral u T.1.

3aKJI4YeHUE

Pa3Butne mH(OpMAMOHHBIX TEXHOJOIMH BJE€YET 3a COOOM CTaHOBJIEHUE
IPUHIMINAIBHO HOBOW 00pa30BaTEIbHON CHUCTEMBI, KOTOPas MOKET 00eCIeYuTh
IPeI0CTaBICHUE MUIIJTMOHAM JIIOJIel 00pa3oBaTENbHBIX YCIYT BHICOKOTO KayecTBa
IIPU COKpAIIeHUH YAEJIbHBIX 3aTpaT Ha oOpa3zoBaHue. Hamo 3aMeTuTh, 4TO 10 HbI-
HEIIHEr0 MOMEHTa MCMOJIb30BAHUSI KOMIIBIOTEPOB B 00pa30BaTEIbHOM MPOIECCE
IPOUCXOAWIIO cTUXUIHO. HacTtano BpeMs oco3HaTh TOT (akT, YTO MHPOPMAIMOH-
Hasg TEXHOJIOTHS CTajla MOBCEIHEBHOCTHIO MEAArornyeckou npaxktuku. M 3mech
poJIb TIperoaBaTesi, JSHCTBYIONMIErO0 B HOBOM 00pa3oBaTeIbHOM cuUcTeME, oOec-
NEYUT yCHEIHOe (PyHKIMOHUPOBAHUE OOpa30BaHUS MCIOJIb30BAHHEM COBPEMEH-
Hbix UKT.

Hcxoass w3 BBIMIEU3IIOKEHHOTO TMpEAsiaraeTcs Ajs pa3BUTUA ceTH Kadeap
FOHECKO ocymiecTBUTh CIEAYIONINE IIATH:

- CotpynuuuectBo kadpeap FOHECKO nns dopmupoBanus mHdopma-
IMOHHOM KyJIbTYphI HacedeHus. Tak kak ¢popMHupoBaHrUE UHPOPMALIMOHHON KYJib-
Typbl HaceJeHHUs U MPEeoJI0JIeHnEe UHPOPMALIMOHHOTO HEPABEHCTBA — BaXKHEUILINN
BbI30B IJ100aJbHOr0 HH(pOpManmoHHOro odiecTBa. [loaToMy akTyallbHON MPOCBE-
tutenbckon 3amaueit kadeap KOHECKO sBnsieTcs BocuTtanue rpaxaaHiuHa HOBO-
ro THUIIa, TOTOBOTO K TPAHCHAIMOHAJIbHBIM KOMMYHHUKAIUAM U MEXKYIbTYPHOMY
JTMAJIOTY B COIMATIbHBIX U TOTPEOUTEIBCKUX CETSX.

- Pa3BuBaTh COTpyJHMYECTBA YYEHBIX AJI1 COBMECTHOM MOJITOTOBKH
MEXAUCIUIUIMHAPHBIX YYEOHBIX M MPOCBETUTEIBCKUX KYPCOB, YUEOHBIX OCOOUN
u kuur B cpepe UKT.

- Pa3BuBaTh MapTHEPCKUE CBSI3M M MEXAHU3MbI B3aMMOJEHCTBUS Ka-
dbenp FOHECKO B chepe UKT nyTem opranuzanuu akageMHIecKoi MOOMIBHOCTH
IIPEeNoaBaTeyaeid U CTYJEHTOB, Pa3BUTHS COBMECTHBIX HAYYHBIX HCCIEAOBAHUN U
IIPOEKTOB.

- [ToBbIIaTh KauecTBO y4EOHBIX MPOrpaMM M KypcOB, pa3pabarbiBae-
mbix kKapeapamu KOHECKO, ¢ yuetom cnenmdukainuii HanpaBieHUs 00ydeHHS.
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Takum obpazom, Bcs nesrenbHocTh MKT kadenp KOHECKO nomkHa OBITH
HaIlpaBJICHbl HA COKpAII[EHHE CYIIECTBYIOIIEr0 CEroiHs IM(POBOro pa3pbiBa MEX-
Ny Pa3BUTHIMH M Pa3BUBAIOIIUMUCS CTpaHaMU depe3 chepy oOpazoBaHUs, MpPE-
NpUHUMAs T€ IIard, ONKUCaHHbIE B JaHHOU pabore. [Ipu 3TOM HEOOX0IUMO COXpa-
HUTH KYJIbTYPHOE M S3bIKOBOE pa3HOOOpa3ue HApOI0B M 00ECICYUTh UM PaBHBIC
paBa JOCTyNa K HHpOopMaIuy, MeTogaM 00yUeHHs ¥ K JPYTUM UCTOYHHKAM.
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BASICS OF ENDORSEMENT OF ICT
IN EDUCATION IN UZBEKISTAN

N. R. Zaynalov
Associate professor
UNESCO Chairholder, UNESCO Chair on Automated Information Technologies

Uzbekistan, Samargand
Samargand University of Economics and Service

The importance of informatics and ITC in the life of the society gradually
increases. Therefore use of ICT becomes one of the main priorities for the state
policy of Uzbekistan. In compliance with the Decree of the President I.A.Karimov
«On Further Development of Computarization and Endorsement of ICT» dated at
May, 30 2002 efficient measures for IT development are taken. For this purpose
«The Programme of Computarization and ICT in 2002 — 2010» was worked out
and approved by the Cabinet of Ministers of the Republic of Uzbekistan.

Each country willing to enter the information society develops its own con-
cept for the strategy implementation. So far the information legislation becomes
crucial since it does not only reflect the state policy but sets rules of behaviour for
individuals and companies.

The next important component of the state policy in the field of ICT is so
called priority of ICT development.

The third component of the state policy is working out and implementation
of public programmes aimed at mobilization of intellectual and financial resources
to solve tasks in the field of ICT.
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Information legislation
A series of certain steps for enhancement of the regulatory base in the field
of informatization (2003), electronic payments (December, 2005), application of
electronic digital subscription (April 19, 2005), providing computer security were
taken as well as decisions on improvement of the system of expert training in the
field of ICT and development of the educational network were made.

National strategy

ICT development becomes the most important component of the economy of
Uzbekistan. The main aspects of the National strategy in the field of ICT are stipu-
lated in the above mentioned presidential decree, tested and approved in 2005.

The Convention for Informatization Development in the Republic of Uzbeki-
stan sets the following priorities:

— enhancement of the state policy in the field of ICT, development of the regu-
latory basis and market for ICT services;

— accelerated development of technical infrastructure — networks and sys-
tems of telecommunication, providing access to the international information net-
works;

— large-scale endorsement of ICT in the areas of real sector of economy,
management, business, science, creating conditions for overall access to electronic
devices;

— informatization of the whole educational system including distance education;

— organization of training the high-profile staff for work with ICT;

— creation of an effective mechanism to stimulate development of domestic
production of software and hardware and their export.

ICT in the field of education

Uzbekistan continues a target-oriented work for ICT development in the field of
education. Uzbekistan University of Economics and Service conducts events for
creation of the National information and search system and formation of infor-
mation resources of social and cultural orientation.

The Ministry for Higher and Secondary Education set up a corporate net-
work ZiyoNet which unites all the universities throughout the country in a single in-
formation system.

ICT access for higher educational establishments
The universities are Internet connected including 2 optical fiber lines and 3
wifi RadioEthernet connection. The total university traffic exceeds 418 GB per
month.
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ICT use in the academic process
All the universities in Uzbekistan have their web sites. Nowadays all the
possible efforts are made to endorse IT in the field of education. The share of ICT-
based subjects makes up 14 %. ZiyoNet is actively working fostering cooperation.
It is expected that all schools, lyceums, colleges, universities, youth organiza-
tions, libraries etc. will be connected with the international networks.

Providing the high-profile staff
The development of staff potential in ICT sector is evaluated by such indica-
tors as the share of students majoring in ICT that now accounts for 6.85%, as re-
gards ICT-aware academic staff ratio it comprises 6.8 % and permanently increases.

Use of state-of-the-art pedagogical and information technologies

Modern teaching implies the use of new pedagogical technologies, technical
means, handouts and images within the standard program. Thus development of
various models of ICT application is a relevant issue. The knowledge should be in-
formatized.

New pedagogical technologies designed for large use of ICT allow to reveal
pedagogical, didactic functions, open the potentials.

The computer helps:

— to enhance capacities of the academic material,

— to increase student’s motivation;

— to make active involvement of students in the academic process;

— to expand a set of the academic tasks;

— to change control over students’ activity;

— to provide flexible management of the academic process;

— to encourage self-studying;

— to have permanent and operative replenishing of the academic material etc.

Conclusion

ICT development entails establishment of an absolutely new educational
system which provides high-quality educational services to millions of people. The
role of the lecturer in the new system supports successful functioning of education
with the use of ICT.

Based on the above mentioned one proposes the following steps to be car-
ried out by the UNESCO Chairs network:

— cooperation of UNESCO chairs for shaping information culture of the
population that leads to overcoming information imparity, namely, the main chal-
lenge of the global information society. Thus, it is necessary to bring up a new type
of the citizen open to transnational communications and inter-cultural dialogue in
social and consumer networks;
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— development of cooperation of scientists for joint preparation of inter-
disciplinary education programmes, textbooks in the field of ICT;

— development of partner links and mechanisms of interaction of UNESCO
chairs in the field of ICT via organization of the academic mobility of professors
and students, development of joint scientific research and projects;

— quality increase of the academic programmes developed by UNESCO
chairs with account of specialization.

Therefore, all the activities of the UNESCO chairs in the field of ICT should
be targeted at reduction of the existing digital gap between the developed and de-
veloping countries through education making the given steps. Meanwhile it is nec-
essary to preserve cultural and language diversity of peoples and to ensure equal
rights for access to information, methods of education and other sources.
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IOPEKTUBHOE UCITOJb30OBAHUE UKT
B YKPAUHCKOM YHUBEPCUTETE:
OIIBIT BHEJIPEHUSA TEXHOJIOT UM E-OBYUEHUS
HA OCHOBE CUCTEMHBIX PEIIEHUI

H. I. Manwkoea*
KaHJI. TEXH. HayK
TTUPEKTOP

0. U. Akumenko™*
akageMuk HAH Ykpaunsl, 1-p TexH. HayK, npodeccop
3aB. kadeapoit KKHECKO undopmaimoHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT U
B 00pa30BaHUM

Ykpauna, Kues
*YKkpauHCKU MTHCTUTYT UH(DOPMAITMOHHBIX TEXHOJIOTUH B 00pa30BaHUH
HanuoHanbHOro TEXHUYECKOr0 yHUBEPCUTETA Y KPAUHBI
«KneBckHil NOJIMTEXHUUECKUN NHCTUTYT»
**MeX1yHapOIHbII YHUBEPCUTET HAYKU U TEXHOJIOTUN

AHanu3 mnpoOieM, BO3HUKAIOUIMX Ha MyTH 3(PQGEKTHUBHOTO «BPACTAHUSD)
UKT B yueOHBIN mporecc BHICHIMX Y4€OHBIX 3aBE/CHUMN, MOKa3asl NeQUIUT CH-
CTEMHBIX MOJXOJ0B K UX PEIICHUIO.

Peub uner o cbaiaHcUpOBaHHON KOOPMHAIIMN TaKUX MOJCUCTEM, KaK Opra-
HU3AIIMOHHOE, HOPMAaTUBHOE, UHPPACTPYKTYpHOE, yUeOHO-METOUYECKOE, KaIpO-
BOE ¥ (PMHAHCOBOE OOECTICYCHNE BHEAPCHUS TEXHOJIOTHI e-00yUdeHU .

CHUCTEMHOCTh B PELIEHUH BOMPOCOB, CBsI3aHHBIX ¢ noanepxkoi UKT B 06-
pa30BaHUM HA aKTyaJIbHOM YPOBHE, TPHOOPETAET OCOOBIN BEC B CBSI3M C pa3dasiaH-
CUPOBAHHOCTBIO CKOPOCTEM H3MEHEHHUs HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, OoOpa3oBaTelbHbIX TexHoNoruil u ypoBHA WKT-komnmerenTHOCTH
PEeNnoJaBaTeIbCKUX U YIPABIEHYECKUX KaJIPOB YHUBEPCUTETOB.

Kax nmosutuBHbIl npumep 3¢ dexktuBHOro ucnonb3zoBanus UKT B yueOHom
poLiecce MOKHO OIIEHUTh BHEIPEHUE CUCTEMbI e-00yUYeHUs Yepe3 KOMMYHHKAIIK-
OHHbIE ceTH B HanmoHanbHOM TeXHUYECKOM YHHBepcutere Ykpaunbl «KueBckuit
nonurexuudeckud uHCTUTYTY (HTYY «KIIW») mns crymenToB pasHbix (hopm
oOyueHus. B nepByto ouepenp 3TO KacaeTcs CTyIeHTOB ouyHOU popmbl. O MaciTa-
0ax Takoro MpoeKTa roBOpuT TOT (akT, uyTo Ha 28 dakynbTeTax/macturyrax KIIN
oOyu4aetcst okoio 40 ThICSY CTYIEHTOB U padoTaeT Oosiee 2 500 mpemnogaBaTenei.
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OCHOBHBIMHM DJIEMEHTAMH OPraHU3allMOHHOTO OOECTeYeHUs] CUCTEMBI e-
00y4eHHs ObUIM U OCTAIOTCS:

a) JKeJIaHHE U BOJISI pyKOBOJICTBA YHUBEPCUTETA;

0) moxnepKKa JAESITENbHOCTH CHEIHATU3UPOBAHHOTO TOJApA3ACICHUS —
YKpanHCKOTO MHCTUTYyTa WH(POPMAIMOHHBIX TEXHOJOTUH B oOpazoBanuu (YUMU-
TO), ocHOBHOM 3ajadeil KOTOPOTO SIBJIAETCS KOOPJAWHALMS M OPraHU3alMOHHO-
TEXHOJIOTUYECKOE 00ECIEeUEeHUE UCIOJIb30BAHUS TEXHOJOTUl e-00y4eHUs] B yHH-
BEPCHTETE.

Coznanue HeoOxonumon uHPpactpyktypsl B HTYY «KIIN» Havanock emie
B 90-x rojgax ¢ pa3pabOTKH JOKaJIbHOW KOMMYHHMKAIIMOHHOW CETH YHHUBEpPCUTETA,
o0benuHuBIIEH Bee Kadenpsl, PakynbTeTbl, HHCTUTYTHI U CTYJECHUYECKUE OOILIEKHU-
tusa. Ceroans kaxnabiid cryaeHT KIIM nmeer nocTyn K JIOKJIBHOM CETH, K Y KpauH-
CKOM Hay4dHO-00pa3oBaTeJIbHON TeleKoMMyHUKalmoHHo cetn YPAH, a uyepes
Hee — K IaH-eBPOIeCcKol HaydHOo-oOpa3oBarenbHoi cetn GEANT-2, u, KoHEUHO
*e — K cetu IHTEpHET.

Jlist yueOHO-METOAMYECKOT0 U AUJIAKTUYECKOTO 00ecreueHus e-00yueHus
B YHUBEPCHUTETE CO37aH OaHK BeO-pecypcoB y4eOHOro Ha3HAYEHUS, BKIIOUYAOIINN
JTUCTAaHLMOHHBIE KYPChl U OTAENBHBIC JIEMEHTHI TaKHe, KaK y4eOHbIe POTrpamMMmBl,
MYJIbTUMEIUMHBIE JEKIUH, TEPMUHOJIIOTMYECKUE CIOBAPH, TPAKTUYECKHE 3aJaHus,
TECThI, I€JIOBbIE€ UTPbl. YUHUTHIBASI TEXHUUECKUI MPOPUIb YHUBEPCUTETA, 0CO00E
MECTO CpeJu BEO-peCypCcOB 3aHUMAIOT BUPTYyallbHbIE J1a00OpaTOPHbIE paOOTHI.

CoznaHue TUCTaHIMOHHBIX KypcOB OaHKa 0a3MpyeTcs Ha UX MOAYJIbHOCTH
JUTSL pa3HbIX 00pa30BaTEIbHBIX YPOBHEH — MOATOTOBKHU, NEPETIOATOTOBKH U MOBBI-
HIeHUs KBaMu(UKAIMK, a TAaKKe Ha pa3HbIX MEeIaroruyeckux CUeHapHsX Uit 00y-
YeHUs 10 BceM hopMaM — OUYHOM, 3a0YHOH, JUCTAHIIMOHHON, YKCTEPHATHOM.

KonTpons 3a kauecTBoM KypcoB obecneunBaetcsi BHenpenHoit B KIIU cu-
CTEMOH cepTU(PUKALUN BEO-pECYpPCOB, OLIEHUBAIOLIEH AUIAKTUYECKYI0, METOUYE-
CKYI0 ¥ TEXHOJIOTHYECKYIO COCTABIISIOIINE BCEX AJIEMEHTOB OAHKa.

B ocHOBy cnenuanu3upoBaHHOIO MPOrPaMMHOTO OOECIIEUEHUsl CUCTEMBI e-
oOydenust nojoxkeHa miatdpopma Moodle (¢ oTkpeiThiME Komamu). JlocTymm cTy-
JICHTOB, CIylaTeleld W mpenoaaBarenieil k BeO-pecypcam OaHka oOecreunBaeTcs
TEXHOJIOTHSIMH aBTOPU30BAHHOTO BEO-0CTyMa KaXKI0T0 MOIb30BATEIIS.

B pesynbrare aByxjeTHell paOOThI MO HAMOJIHEHUIO OaHKa BEO-pecypcoB
pa3paboTranbl 415 AUCTAHIIMOHHBIX KYpCOB M 98 BUPTYyaJIbHBIX J1a0OpaTOpPHBIX pa-
00T. [Ipu 3TOM KOIMYECTBO CTYJEHTOB BCeX (popM 00yUeHUs, KOTOPHIE B yUeOHOM
Ipoliecce UCIIONB3YIOT BeO-pecypchl OaHKa, MpeBbIIaeT 7 Thicsd. B co3nanuu BeO-
pecypcoB y4eOHOro Ha3HAUYEHHS y4YacTBYIOT MpENojaBaTeId — OHMU Yalle BCEro
paspabarsiBatoT koHTeHT, U UKT-cnenuanucter YUUTO, paszpabaTreiBaromiye au-
3aiiH, KOHBEPTUPYOIKe KOHTEHT B Tatdopmy Moodle u obecnieunBaromue apy-
rue TexHosnoruueckue padorsl. Hepenku ciyuau, Koraa mnpenogaBaTesid caMmOCTO-
ATEJIBHO CO3/1al0T BEO-PECYPChI JIIsl CBOUX IUCLUIUINH.

["'oBOps 0 CO3AaHUU U UCIIOJIB30BAHUU BEO-PECYPCOB, MbI MOJOLUIH K OJTHOM
U3 HanOoJiee CIOXKHBIX MOJICUCTEM CUCTEMBI e-00y4eHUs B YHUBEPCUTETE — K KaJi-
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pam. TpyaHocTH, CBSI3aHHBIE C KaJAPOBBIM 00€CIIEUEHUEM BHEJIPEHUSI TEXHOJIOTUN
e-00y4deHus B yueOHBII Mpoliecc, BO MHOT'OM CBsI3aHbl C (PUHAHCUPOBAHUEM HTOTO
HalpaBlieHHsl B yHuUBepcurere. Ho He TONbKO. DTO M KOHCEpBAaTUBHBIEC B3IJISbI
CTApEIONIEr0 KaJApOBOro cocTtaBa, WM HemocratoyHas MKT-koMnereHTHOCTh, U
OompImIas egarornueckas Harpys3Kka mpernojgaBaTenei.

Jlyist mpeooNieHust KaApOBhIX MPOOJIeM B YHUBEPCUTETE TPU To/1a Ha3aj ObLI
Hayar MpOEKT, MpelyCMaTpUBAIOIIUN 00s3aTeIbHOE 00yUeHrEe pernojaBarenei u
pyKoBoauTENeH oApaszaeieHuil nHHOPMaIIMOHHO-KOMMYHUKAIIMOHHBIM TEXHOJIO-
rUsiM, HEOOXOAUMBIM B yueOHOM mporiecce. [Ipu 3ToM Kakablid 13 HUX MOXKET BBbI-
Opath oHYy U3 12 mporpamm nosbiiieHus kBadudukanuu (72 akaJeMHUYeCKUX 4ya-
ca) — «KommbroTepHass rpaMOTHOCTh NpenojaBareisi. YpPOBEHb HadallbHBINY,
«KoMmnproTepHasi rpaMOTHOCTh MpenoAaBaTeis. Y poBEHb NPOJABUHYTHINY; «Pa3pa-
6otka WEB-cTpanuisl npenojasarens»; «Co3aaHue U UCHOJIb30BaHUE UHPOpMa-
[IMOHHBIX PECYPCOB Y4eOHOW IAUCHUIUIMHBIY; «Pa3paboTka NMHAMHYECKHX BeO-
caititoB ¢ ucnoibp3oBanrem php u MY SQLy; «Pa3paboTka 1ucTaHIIMOHHBIX KYPCOB
¢ wucnois3oBanueMm Mmiatgopmel Moodle»; «KommbioTepHoe TecTUpOBaHUEY;
«YmpaBieHrue OopraHu3aiueil Ha OCHOBE WH(OPMAIMOHHBIX TEXHOJOTUI»; «H-
(bopMaIMOHHBIE TEXHOJIOTHH JJIsi HAYYHO-TEXHHUYECKOTO MepeBoay; «IPheKTHB-
HOE HMCTIOJIb30BaHKEe pecypcoB U cepBucoB HTepHeT»; «Co3aanue mudpoBoro Bu-
70 I MOJJEPKKUA 00yueHus»; « OCHOBBI KOMITbIOTEpHOU Ipadukuy. OOydyeHue
MPOBOJAUT YKPAUHCKUN MHCTUTYT UH(POPMAIMOHHBIX TEXHOJIOTUNM B 00Opa3oBaHUU
npu puHaAHCUPOBaHUM U3 LeHTpasbHOrO hoHaa HTYY «KII».

3a Tpu roaa cBorw MKT-komnereHTHOCTH moBBICHIM Oosiee 2 000 HayuyHO-
negaroruueckux u 150 pykoBoAsiux paOOTHUKOB YHHUBEPCUTETA. ITO MO3BOJIMIIO
BceM Kadenpam, pakynapreram U uHCTUTYTaM KIIU oTkpeiTh cBOM BeO-calThl. 820
npenojiaBaTeyieil MPUHsIIA ydyacTue B pa3paboTKe MUCTAHIIMOHHBIX KypcoB. [Toka-
3aTENbHBIM SIBJISIETCSl TUJIOTHBIA MPOEKT CO3/JaHMs TOJHOTO KOMIUIEKTa BeO-
pecypcoB Juisi O6akanaBpara Mo CIEeNHATbHOCTH «MEeTposiorusi U U3MepUuTeIbHas
TexHuKa» (62 nucuuruinHel). He MeHee MHTEPECHBIM CTall ONBIT BHEAPEHUS TEX-
HOJIOTHH e-00yueHus Ha (pakyibpTeTe TUHTBUCTUKH. Bce mpenomaBarenu (haxyiib-
TETa MPONLIM OOy4YeHHE IO CO3/IaHUI0 JUCTAHIIMOHHBIX KYpCOB B TuIatdopme
Moodle, nocne wero paspaboranu 26 TUCTAHIIMOHHBIX MOJYJICH AaHTJIHICKOTO
sI3bIKa, O0OECTEUMBAIOIINX H3YUYEHHUE BCEM MpOrpaMMbl JJisl CTYACHTOB Pa3HBIX
CIIEIUAIBHOCTEM.

Opnnako Hanbosiee BaXXHBIM acleKToOM 3(P(PEKTUBHOIO MCIOJIb30BAHUS TEX-
HoJioruit e-o0yuenust u apyrux MKT B ydueOHOM mpoliecce OCTaeTcsi MOTHUBALIMS
npenojaBareneii. OCOOEHHO 3TO aKTyalbHO B CBSI3U CO CTApeHUEM HAYYHO-
NEJarornyecKoro COCTaBa YKPauHCKUX YHUBEPCUTETOB.

3aunTtepecoBaHHocTh mpenogaBareneid KIIM mnoBemmare cBoto HKT-
KBJIM(PUKAIINIO, y4aCTBOBATh B CO3JaHUH BEO-PECYpPCOB M UCIOJIB30BATh CUCTEMY
e-00y4eHHUsI/e-TECTUPOBAHUS CTYJCHTOB OOYCJIOBJIEHA PEANbHBIM IOBBIIIICHUEM
KauecTBa OOydYeHHMs, a TakKe OOJerdeHHeM TPYJAOEMKOro IMpoiecca KOHTPOJIS
ycrneBaeMocTd. Bce 3To mpenojaBarenyu OLIyIIAIOT C MEPBbIX LIArOB BHEIPEHUS
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MOJIy4aeMbIX BO Bpemsi oOy4deHHs] 3HaHUN U yMeHUM B y4eOHbIN mpouecc. Kpome
TOTO, HaJW4he CBHUJIETEIhCTBA 00 OOydeHHUH, cepTUdHUKaTa Ha JUCTAHIIMOHHBIN
KypC, pa3MeIleHHbI B OaHKe BeO-pecypcoB, MOBBIIAIOT OaJUIbl TPETOaBaTes B
0OIIEYHUBEPCUTETCKOM PEUTHHIE, YTO BaXKHO JUJIsl HUX MPHU MPOBEICHUN KOHKYpC-
HOro OTOOpa Ha MpenojaaBaTeIbCKue AOKHOCTH. Hemanyio MOTHBAIlMOHHYIO
pOJIb UTpaloT Hajb0aBKU K 3apaboTHOM miuate. Ho, Tak kak OHM He aJeKBaTHBI 3a-
TpaTaM TpyZa, BOMPOC MaTepUATbHOTO MOOMIPEHNs, KaK BCETAa, CTOUT JOCTATOYHO
OCTpO.

[TonBoAst UTOT, MOKHO OTMETUTH, YTO TIABHBIA MO3UTHUB MPUOOPETEHHOTO
onbiTa HTYY «KIIN» otHOcutensHo 3¢dektruBHOro ucnosb3oBanuss UKT B
y4eOHOM TpoIlecce COCTOUT B CUCTEMHOM COYETAaHUHU aJIMHUHHUCTPATHBHBIX pelle-
HUI, OPTaHMU3AIMOHHBIX MEXaHH3MOB B3aMMOJICHCTBHS BCEX CTPYKTYPHBIX IMOJ-
pa3JenieHnii YHUBEPCUTETa U MOTHUBAIINY TJIABHBIX YUYACTHUKOB MPOCKTA.

PacnipocTpanennio MO3UTUBHOTO OMbITa A()PEKTUBHOTO HUCHOJIb30BAHUS
HUKT B yueOHOM mpoliecce HAKOMMBIIETOCS BO MHOTHX YHUBEPCUTETaX CTpaH
MIOCTCOBETCKOTO MPOCTpaHCTBa, MOTYT cojeiicTBoBath kadeapsl FOHECKO wuH-
(opMarMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHM B 00pa3oBanuu. st aToro mor-
Ja Obl OBITH CO37aHa BUPTyaldbHAs «IUIOIIAAKa» Il oOMeHa WH(OpMaIueHn,
HanpuMep, ¢ UCIIOJIB30BaHUEM TEXHOJIOTUH BEOMHAPOB.

EFFECTIVE USE OF ICT IN A UKRAINIAN UNIVERSITY:
EXPERIENCE OF IMPLEMENTATION
OF E-LEARNING TECHNOLOGIES
ON THE BASIS OF INTEGRATED SOLUTIONS

. Maliukova*
PhD
Director

Y. Yakymenko**
PhD, prof.
academician of National Academy of Science of Ukraine
Chairholder of UNESCO Chair in Information and Communication Technologies

Ukraine, Kiev
*Ukrainian Institute for Information Technologies in Education
at National Technical University of Ukraine « Kiev Polytechnic Institute»
**Education at International Science and Technology University

Analysis of problems in the way of the effective implementation of ICT in
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learning process in higher education institutions showed a lack of systematic ap-
proaches to solving them.

It is a question of balanced coordination of such subsystems, as institutional,
regulatory, infrastructural, educational, staffing and financial support for imple-
menting e-learning technologies.

Systematic approaches in dealing with support for ICT in education up to
date are of special weight in connection with an unbalance between the rates of
changes of information and communication technologies, educational technologies
and the level of ICT competency of teachers and administrative staff of universi-
ties.

The implementation of e-learning through communication networks at the
National Technical University of Ukraine «Kiev Polytechnic Institute» for students
of all forms of learning can be considered as a positive example of effective use of
ICT in the learning process. This primarily concerns full-time students. The fact
that nowadays about 40,000 students study and more than 2,500 professors lecture
in 28 departments / institutes of NTUU KPI points to the scale of this project.

The basic elements of organizational support of an e-learning system were
and are:

a) desire and will of the University leaders;

0) support of the activities of a specialized subdivision — Ukrainian Institute
for Information Technologies in Education (UIITE), which main task is coordina-
tion as well as organizational and technological support to using e-learning tech-
nology in the University.

Creation of the necessary infrastructure in NTUU KPI began in the 90's with
the development of local communication network of the University, bringing to-
gether all the departments, faculties, institutions and student dormitories. Today,
every KPI student has access to the KPI LAN, to the Ukrainian scientific and edu-
cational network URAN, and through it — to the pan-European research and educa-
tion network GEANT-2, and of course he/she has access to the internet.

A bank of web-resources for educational purposes, including distance cours-
es and individual elements such as training programs, multimedia lectures, glossa-
ries, fieldworks, tests, business games, has been created for educational, methodi-
cal and didactic support of e-learning at the University. Taking into account the
technical profile of the University, virtual labs have a special place in the web re-
sources.

Creation of distance learning courses for the bank is based on their modu-
larity for use them at different educational levels — learning, retraining and skills
upgrading, as well as on various pedagogical scenarios for learning in all forms -
full-time, distance, external.

Control over quality of the courses is provided through a certification system
for the web resources implemented in NTUU KPI which allows to evaluate di-
dactic, methodological and technological aspects of all bank's components.
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Software for e-learning system is based on the open source platform Moo-
dle. Access to the bank of web resources for students, trainees and teachers is pro-
vided on the basis of an authorized access technology.

As a result of two years work on filling the bank of web resources, 415 dis-
tance courses and 98 virtual labs have been developed. The number of students of
all forms of learning who use the web resources from the bank in their learning
process is more than 7,000 persons. The web-resources are created by professors —
they develop content, and by ICT specialists of UIITE, who develop design, con-
vert content into Moodle and carry out other process operations. A situation when
a professor carries out all the necessary operations by himself is not rare at all.

One of the most complicated problem when speaking about creation and us-
ing of web-resources is the problem of staff qualification. Difficulties connected
with staffing for implementation of e-learning technologies in education are largely
related to the financing of these activities at the university. But not only that. These
are also conservative views of aging personnel, lack of ICT competence, and large
teaching load of professors.

To overcome the staffing problems at the university, a project for the man-
datory training of professors and subdivision heads in ICT, necessary for academic
process, was started three years ago. Each of them may choose one of 12 training
programs (72 academic hours): «Computer literacy of a teacher. Basic levely,
«Computer literacy of a teacher. Advanced level»; «Development of teacher's web-
page»; «Creation and using of digital resources for academic subject»; «Develop-
ment of dynamic website using php and MYSQL», «Development of distance
courses in Moodle», «Computer testing», «Managing an organization based on in-
formation technologies», «ICT for translationy, «Efficient use of online resources
and services», "Creation of digital videos to support learning», «Basis of computer
graphics». Trainings are provided by Ukrainian Institute for Information Technol-
ogies in Education with financing from the main fund of NTUU KPI.

Over period of three years, more than 2,000 professors and 150 executives
of the university have improved their ICT competence. This made it possible for
all the departments, faculties and institutes of KPI to open their websites. 820 pro-
fessors took part in the development of distance courses. A pilot project on crea-
tion of a complete set of web resources for the Bachelor degree in Metrology and
Measuring Equipment (62 subjects) is significant. Experience of implementing e-
learning technologies at the Department of Linguistics is not less interesting. All
teachers of the department have been trained to create distance learning courses in
Moodle, and then they developed 26 distance units of English, supporting study of
the entire program by students of different specialties.

However, motivation of teachers remains the most important aspect of effec-
tive use of e-learning technologies and other ICT in education. This is especially
important in view of aging scientific and pedagogical staff at Ukrainian universi-
ties.
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Interest of KPI professors to improve their ICT skills, participate in the crea-
tion of web resources and use the system of e-learning / e-testing is excited by true
improving of learning results, as well as facilitating labour-intensive process of
progress monitoring. Professors feel all these from the first steps of practical appli-
cation of knowledge and skills, obtained during training, into the learning process.
In addition, a certificate of training, a certificate for a distance course included in
the bank of web resources increases the teacher's position in the university ranking,
which is important for them during the competitive selection for professor posi-
tions. Supplementary allowances play also a considerable role in motivation. But,
as they are not adequate to labour inputs, the issue of financial stimulation is rather
sharp.

To summarize, it can be noted that the main positive lessons learned in
NTUU KPI as regards to the effective use of ICT in the learning process are sys-
tematic combination of administrative decisions, organizational mechanisms of in-
teraction of all structural units of the university and motivation of main project par-
ticipants.

UNESCO Chairs of ICT in education could contribute very much to dissem-
ination of positive experience in effective use of ICT in the learning process, ac-
cumulated in many universities in former Soviet countries. To do this, a virtual
platform for exchange of information and experience could be established, for ex-
ample, on the basis of a webinar technology.
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OCOBEHHOCTH IOCTPOEHUA
WH®OPMAIIMOHHO-MIEJJATOIr MYECKOM CPEJbI OBYUEHUA
B KABAXCTAHCKHUX YHUBEPCUTETAX
B YCJIOBUAX KPEJUTHOM TEXHOJOI'MA OBYYEHUSI

I. A. Cenromun™
KaHa. pus.-Mar. HayK, npodeccop
3aBenytomuii kadenpoit KOHECKO

M. A. Ckuoa**
KaHJI. TIe/l. HayK, JTOIICHT
pykoBoauTesb KoMuTeTa 10 Ka4eCTBY M CTaHIapTaM

Pecny6nuka Kazaxcran, AnmaTsl
*Kazaxckuit HaIlMOHAJIbHBIN YHUBEPCUTET UMEHH Abas,
**Kazaxckuil 5)KOHOMUYECKU YyHUBEpcUTET UM. T.PbIcKyioBa

YckopeHue TEMIIOB Hay4YHO-TEXHHUYECKOro Iporpecca, OCOOEHHOCTU
U JMHAMUKA TEXHUYECKU U UH(POPMAIIMOHHO HACBIIIEHHON PeaIbHOCTH MOCTUHY-
CTPHAJILHOTO 00IIECTBa, MPUBOJAT K TOMY, YTO OyyllleMy CHEIHAIUCTY MPUIETCS
paboTaTth YK€ B HOBOM HWH()OPMAIMOHHOM WPOCTPAHCTBE, a 3TO H3MEHSET
CHCTEMY NPEABSIBISEMbIX TPEOOBaHUI, KaKk K BbICILIEMY OOPa30BaHHUIO, TAK U K BBI-
NYCKHUKY. DbBynymmii crnenuanucr [OJDKEH HE TOJNBKO «BIMCATHCS» B 3Ty
pealbHOCTh, HO U OBITh TOTOBBIM K CaMOCTOSTEJIbHOM aHAJIMTHYECKOMN
OLICHKE CHUTYyallli, TBOPUECKOMY PEILIECHUIO NMPOOJIEM, BO3HUKAIOLIUX B Mpodec-
CHOHAJIBHOM NEsATENbHOCTH, 00JanaTh Pa3BUTHIM MPO(ecCHOHAIBHBIM CaMOCO-
3HAaHHEM, HAMpPaBICHHOCTHIO HA MOCTOSHHYIO MPO(ECCHOHANBHYIO camopeain3a-
LUIO.

OOpa3oBaHue TPaJAUIMOHHO BBIMOJHSIET COLUAIBbHYIO (DYHKIIHIO, 3aKII0Ya-
IOLYIOCS B MTOATOTOBKE yYalllUXCs YEpe3 CelMaIbHO OPraHU30BaHHBIM 00pa3oBa-
TEIbHBIA MPOLECC K YCHENTHOM k13HU B obOmecTse. [lon nunakTrkoil 00bIYHO MO-
HUMAETCsl OTpacilb MEJaroruky, pa3padarbiBaronias TEOpU0 00pa3oBaHusd U 00y-
yeHus. [IpenMer QUnakTUKK SBISIFOTCS 3aKOHOMEPHOCTH U MPUHLMIIBI O0yUY€eHus,
€ro 1eJI, Hay4HbIE OCHOBBI COZIEpXaHUsl 00pa30BaHUs, METOIbl, (POPMBI, CpeCTBa
00yueHus.

Boiaenstorcs Tpu OCHOBHBIE TUAAKTUUYECKHE CUCTEMBI MJIM MOJEIH 00yue-
HUS: TpaJMLMOHHAs, IEJOLEHTPUCTCKAass M COBPEMEHHAsl CHCTEMa JHUJAKTHKH.
Kpurepuem pasneneHuss Ha Tpynmbl SBISETCS ONMCAHUE MOHUMAHMS IpeaMeTa
JUAAKTUKH — Ipouecca o0ydueHus. B TpaguumoHHoOM cuctemMe 00y4yeHus JOMHUHU-
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PYIOLLYIO POJIb UTPAET NPENOJABaHUE, NESITENbHOCTh yUuTes. B nexpoueHTpucT-
CKOM KOHIICTILIMM TJIaBHAsl pOJib B O0OYYEHUU OTBOAMUTCS YUEHHUIO — JACSTEIbHOCTU
pebenka. CoBpeMeHHasl IUIaKTUYeCKasi CHCTEMa UCXOJUT U3 TOTO, YTO 00€ CTOpO-
HBI - MPENOJIaBaHUe U YUYEHHUE — COCTABJISIIOT €IMHCTBO B MPOIECCE OOy4YeHHUs U
SBJISIFOTCSL IPEIMETOM JIUJIAKTUKHU. E-NHUIaKTUKa KaK HamlpaBJ€HUE Pa3BUTHUSL CO-
BPEMEHHOU THUIAKTHUYECKOW CHCTEMBI pacCMaTpUBAaET 00pa30BaTENbHBIN MPOIIECC,
OpPraHu30BaHHbIN ¢ MOMOIIBI coBpeMeHHbIX KT u anexkTpoHHBIX pecypcoB. OT-
JUYUTEIBHON OCOOEHHOCTBIO TAKOrO MPOLECcCa SIBISETCS PE3KOE YMEHbILIECHUE
HENOCPECTBEHHOIO OOILIEHUs Mefarora 1 00y4arolmerocs 1 yBeJIMUYeHHEe OIocpe-
noBaHHoro oOmeHus: nocpeactBoM MKT u 3nekTpoHHBIX 00pa3oBaTelIbHBIX pe-
CYpCOB.

YTOYHUM MOHUMAaHUE OCHOBHBIX TEPMHHOB €-AUAAKTUKH, OMUPAsCh HA IO-
HUMaHUE «UHGDOpMayuoHHO-nedazocuyeckoi cpeooi ooyuenusy (UIICO) kak
CHeIuaibHO OpraHM30BaHHOM, UCKYCCTBEHHO CO3JaHHOMW, 00JIa/aroleil cCuHepre-
TUYECKUM D(PGHEKTOM, COBOKYITHOCTH OPTraHU3AIMOHHO-METOJIMYECKHX, TeXHUYe-
CKUX M TPOrPAMMHBIX CPEICTB XpaHEHUs, 00padOTKH, mepenayu uHdopmaiuwu,
00€eCIeunBaOIIYI0 ONIEPATUBHBIA JOCTYI K MH(GOPMAIMK U 00paTHOM CBSI3U, OCY-
MIECTBIISIIONIEH MpodecCuOHaNbHO-HANPABIEHHBIE 00pa30BaTEIbHBIC HAyYHbIE
KOMMYHUKAIINH, COJICHCTBYIONICH pealu3aiuu 1eieil 1 3a1ad o0pa3oBaHus U pas3-
BUTHS HAYKHU B COBPEMEHHBIX YCIIOBUSIX.

AHalM3 cocTaBa MOHSATUWHOTO anmnapara JUJIaKTUKH MMOKa3bIBAET, YTO B Ka-
YECTBE OCHOBHBIX BBICTYMAIOT MOHATHUS: 00pa3oBaHue, 0Oy4YeHHE, MPErnogaBaHue,
y4eOHbII MpeaMeT, TUJaKTHIecKas cucTeMa, 1eilb 00ydeHus, mpoiecc 00ydeHus,
OPUHIMIB 00yYEHUs, 3aKOHOMEPHOCTU Tpoliecca 00y4YeHusi, coJepKaHue oOpa-
30BaHUs, CPEJICTBA OOyUECHHS, METOJIbI O0y4eHHUS U (HOPMBI OpPraHU3alMKU 00yue-
Husl. Takke B JUIAKTUKE HUCIOJIB3YIOTCS OOIEHAy4YHbIE MOHATHUS («CUCTEMay,
«AIEMEHT», «CTPYKTypa», «OyHKIHUSDY, «OpraHu3anus», «hopManusaius» u ap.),
MOHSATHS U3 TICUXOJIOTUU («BOCHPHITUE», «YCBOCHHE», «YMCTBEHHOE Pa3BUTHUEY,
«MBIILICHUEY», «3aIIOMUHAHUE» U [IP.), IOHATUS U3 YIKOHOMUKH (yIpaBJi€HUE, Me-
HEPKMEHT 3HAHHWU U JIp.), TIOHATHUS U3 KUOSPHETHKU («0OpaTHas CBS3bY, «IWHA-
MHUYECKas CUCTEMa» U JIp.).

Ucnonb3ys ycrosBuIMecs Hay4yHO-OOOCHOBAHHBIE TPAKTOBKH AHMIAKTHYE-
CKHMX TIOHSATUM U TEPMUHOB MIPUBEJIEM HUKE TOHUMAHHE OCHOBHBIX MOHSITUN MPO-
OJIEMHOT'O TOJISI HCCIIEIOBAHUS «E-TUJAKTHKA.

[IpenMeToM TUIAKTHUYECKUX MCCIEAOBAHUN B 00JIACTH €-IHUJIAKTUKH SIBIISI-
€TCsl BCAKasi CO3HATENbHAs TUIAKTUYECKasl IeSITeIbHOCTh, BRIpaKAIoOIIasics B 00pa-
30BaTeNbHBIX IpoIleccax, UCHOJIb3YIOMINX WH()OPMAIMOHHO-KOMMYHUKAIMOHHbBIE
texHosoruu (UKT), anekTpoHHbIE pecypchl 1 KOMIBIOTEPHYIO TEXHHUKY, B COIEP-
aHuU 00pa3oBaHMs, XOJ€, METOAaX, CPEJACTBaX, OpraHU3AIU M YIPaBICHUS,
NOJAYMHEHHAS TOCTABICHHBIM LESIM.

[Ipouecc 0oOyyeHust — 3TO OpraHU30BAaHHOE B3aUMOJIEHCTBUE MOCPEICTBOM
UKT yuutens u ydeHUKOB, HA OCHOBE HCIOJH30BAHMS DJIEKTPOHHBIX 00pa3oBa-
TenbHBIX pecypcoB (DOP), nist nocTukeHns 00pa30BaTENbHbBIX LIEJIEH.
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OcHOBHOW (PyHKIIMEH U TPEIMETOM e-AUJAKTUKU SBIISETCS MPOEKTUPOBA-
Hue o0yueHusd, peanuzyemoro nocpeactsom UKT u D0OP, obecneunBaroniee 1e-
JIOCTHOE CHCTEMHOE€ MOJIEJIbHOE MpejcTaBieHne 00 o0ydeHuH Kak 3()PeKTUBHON
B3aMMOCBSI3H JIeATeILHOCTEH o0ydaromiero u ooydaemoro B UTICO.

Brisienenue cnenuuyeckux CBONCTB AUIAKTHUCCKUX KATETOPHUU ITO3BOJIS-
I0T pa3paboTarh JUAAKTUYECKYI0O MOJEb KOHCTPYHUPOBAHHS 00pa30BaTEIHLHOTO
npouecca B HIICO. [lumaktuyeckas HOESITENbHOCTh, paccMaTpuBacMas B e-
JTUJAKTUKE, COCTOUT U3 AeucTBUi negaroroB u odyuatommuxcst B UTICO. Tunnu-
HBbII TUAAKTUYECKUM (aKT, KaK CIEJCTBHE, PACKPHIBAET 3aBUCUMOCTU MEXKY JH-
JAKTUYECKUM TOBEIAEHUEM MpenojasaTens B onpeaencHHbix ycnousax WIICO,
MOBEJACHUEM YUYAIIUXCS B X0JIe 00pa30BaTeIbHOIO MpoLecca U UBMEHEHUSIMU, KO-
TOpbIE MPOU3OLUIA B YYAIIUXCS TOJ BIUSHUEM ACHCTBUM meaarora, CoOCTBEHHOU
neaTenbHoCTH, ucnoiab3yemMbix UKT u D0P.

Baxueitmum  cpeactBom  mnpoexkuun HWIICO Ha ypoBeHb y4eOHBIX
JTUCHUIIINH SBJISIIOTCA TPEIMETHbIE Y4eOHbIe KOJUICKIIMU. AHAIu3 CYIIECTBYIO-
MUX JAUJAAKTHYECKUX PECYypCcoB M TMOTPEOHOCTEH YYaCTHUKOB Y4eOHOIO
nporecca B Y4YeOHBIX MOCOOMSIX HOBOTO THIIA TO3BOJISIET ONPEICIIUTH COCTAaB
y4eOHBIX KOJUICKIIUM JJISI MaTeMAaTHYECKUX, €CTeCTBEHHO-HAYYHBIX W TEXHHUYE-
CKHMX JUCIHIUIMH. B COBpEeMEHHBIX YCIOBUSAX ydeOHas KOJUICKIUS TOKHA COCTO-
ATh W3 CIENYIOIIUX MOAYyJIel: yueOHO-METOAMYECKUH KOMIUIEKC HUCLMIUIUHBI,
METOJAMYECKUE PEKOMEHJAIMU MO HCIOJb30BAaHUIO YUE€OHON KOJUIEKIIUU AMCIU-
IUTMHBI, DJIEKTPOHHBIE yYeOHbIE MOCOOMS, KOMIUIEKT KOHTPOJMPYIOLIUX MpO-
rpaMMm, e-nmopTOHIO CTYyACHTOB, PEIICOHUKH, ITI1I0CCAPUH, JTUCTHI OMOPHBIX CHUT-
HAJIOB, MOAYJIU MEXIUCUUIUIMHAPHBIX MPO(EeCcCHOHATBbHO-OPUEHTUPOBAHHBIX 3a-
nady. UMEHHO 3TH MOIyNH U3 pa3HbIX YUYEOHBIX KOJUIIEKIIMM, HAKarUIMBasiCh B €-
nopTdoano CTyAeHTa, CTAHOBATCS TOM HOBOW MH(MOPMAIMOHHOM Cpeloi, B KOTO-
poil eMy TpEeACTOUT CYIIECTBOBATh B Oyayiiei mpodeccHoHaNbHON NesaTeNbHO-
CTH.

K ocHoBHbIM xapaktepuctukaM UIICO MOXHO OTHECTH: UHTEIPATUBHOCTB;
MHOTO4CNEKTHOCTh;,  HACBIIMIEHHOCTh;  PAaCIpPEICIICHHOCTh,  ACUHXPOHHOCTb;
OTKPBITOCTh; JIOCTYMHOCTH, (UIBTPOBAHHOCTHh (WMHGOPMAIMS © MapIIPyTHI
MOTyT ObITh orpanudeHsl B UTICO, npexae yem ObITh BKIIFOUCHHOW B Hee HHQPOP-
Malusi U pecypchbl MPOXOAAT AKCIEPTHBIM 0TOOP); MHKOTHUTOCTH (MOJIb30BATEIN
4acTO CHPATAaHBl 3a dKpaHaAMU KOMIIBIOTEPOB M MOTYT OCTAaBaTbCS HEY3HAHHBIMU
JUISL TakUX K€ TMOJb30BaTeNell); HE3aBUCUMOCTh (BBIOOp TPAEKTOPUU U
TEMIIa U3YYEHUs PECYPCOB IOJI30BATENIb MOXKET OIPEIEISATh CAMOCTOSTENBHO,
HE3aBUCHUMO  OT  JAPYrMX  [OJIb30BaTeJ€d,  YJOBIETBOPSAS  JIMYHOCTHBIC
MOTPEOHOCTH).

Uro6sr UTICO o06manano BbIIEHa3BAaHHBIMU XapaKTEPUCTUKAMH, HE0OXO-
JTUMO COOJTIOZICHUE OTIPECIICHHBIX MEeIarOTUYECKUX TTPUHIIUIIOB.
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1. Ilpunyunwvi cozoanus ungopmayuonnwvix pecypcos ¢ UI1CO:

— TPUHINAN OTKPBITOCTH — 00ydYaromeMycsi JTOJKHA OBITh MPEAoCTaBlieHa
BO3MOXHOCTh BhIOOpa MH(GOPMAIIMOHHBIX PECYPCOB, a TAKXKE MX HOCHUTENEH (KHU-
ra, CD, Bujicokaccera 1 T.11.);

— TPUHIMAN MHOTOACMEKTHOCTH — SIBJICHUS M IPOIECCCHI JODKHBI OBITH
IIPEJICTABIICHBI C PA3HBIX TOYEK 3PCHHUS;

— MPUHIUN W30BITOYHOCTH — CTYACHT JOJDKEH YMETh JielaTh BBIOOp U3
NpeIOKCHHON YueOHON MHPOPMAITNH; KPUTUIECKHU €€ OICHUTD;

— TMPUHINAN JAUHAMUYHOCTA — HWHGOpPMAIMS JOJKHA IOCTOSHHO OOHOB-
JSATHCS;

— TPUHIIUAI COXPAHECHUS U HAKOIUICHUs MH(pOpMAIUU — 1eJ1eCO00pa3Ho Be-
CTH apXWB JYUIINX CTYJACHYCCKHUX PabOT, KOTOPBIH CTaHET YaCThIO AJICKTPOHHOM
OMOJIMOTEKH ISl CJICAYIOIIMX TPYII.

2. Opeanuszayuonno-memoouueckue npunyunst UT1ICO:

— JIMYHOCTHO-OPUEHTUPOBAHHBIN XapakTep 00pa3oBaTeNbHBIX MPOTPaMM
(MapKETHHTOBBIN TIOJIX0/T; YIET 00pa30BaTEIbHBIX MOTPEOHOCTENH 00yJaIOIUXCs);

— MPaKTUKO-OPUEHTUPOBAHHOCTH COJIEP)KAaHUS W CIOCOOOB COBMECTHOM
JeSITebHOCTH;

— AKTUBHOCTH U CAMOCTOATEILHOCTh O0YYAIOIINXCS KaK OCHOBHBIX CyOb-
€KTOB 00pa30BaHMUS;

— TPOOJIEMHOCTh W JUATOTHYHOCTh COACPIKAHUS M XapakTepa B3amMOJIeH-
CTBUS B Y4€OHOM TIPOIIECCE;

— pedIeKCUBHOCTD (OCO3HAHHOCTh OOYYAIOITUMUCS COACPKAHMS, CIOCO-
OOB JIEATEITLHOCTH, a TJIABHOE, COOCTBEHHBIX JTMYHOCTHBIX U3MCHEHU );

— BapHATHBHOCTH (pa3HOOOpa3ue); cojaepxkaHue oOpa3oBaHUs JOHKHO Jie-
MOHCTPUPOBATh MHOKECTBO TOUEK 3PEHHs Ha MpoOJeMy, MHOXXECTBO TpaHEl ee
peIlIeHHUS;

— TIPUHIIAI TTOICPKUBAOIICH MOTHBAIINH;

— MOJYJIbHO-OJIOYHBIN MPUHITAII OPTaHU3AIUU COJICpKaHUs 00pa30BaHUs U
JESTENHHOCTH 00YYaIOIUXCS;

— HHTEPAKTUBHOCTH — MOCTOSHHBIM KOHTAaKT HE TOJBKO IMpEnojaaBaTels u
CTYJIEHTa, HO U CTYZICHTOB B TPYTIIIE.

3. Yuebno-memoouueckue npunyunol.

— COOTBETCTBUE TpPEeOOBAHUSM TOCYJAPCTBEHHBIM 00I11€0053aTEIbHBIM
cTaHJapTaM o0pa3oBaHUs W OOIIMM TMCUXOJIOTO-TIEJarornYeCKUM, METOIUUYECKUM
U TEXHOJIOTUYECKUM KPUTEPHSAM y4eOHO-METOIUYECKUX U WHPOPMAIIMOHHBIX pe-
CYpCOB.

YuuTsiBas U3MEHEHUE MMPUOPUTETOB B 00PA30BAHUM U BOCIIUTAHUU, UHPOP-
MaIMOHHO-00pa30BaTeNIbHOE MOJIE CO3/1aeT yCIOBUA sl (popMuUpoBaHus y o0yda-
IOIUXCS KITFOYEBBIX KOMIIETCHIIMM, KOMMYHHUKATUBHBIX HABBIKOB, 00IIIEYEIOBEYE-
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CKHX KaueCTB, YMEHUIO )KUTh B 00IIECTBE, MOBBIIIATH KAY€CTBO CBOEH KU3HHU.

Opranuzaiys 1nearorudeckoro npomecca GopMupoBaHusi HHPOPMALIUOHHOM
CyOKyJbTYpBl Tiefiarora TpeOyeT OIpeAesieHUs] CUCTEMbl METOAUYECKUX NPUHYU-
nos, odecrednBaronx ero 3QPEeKTUBHOCT: HAYUYHOCHU, NOCIE008AMENbHOCTNU U
cucmemHocmu, docmynHocmu, ougppepenyuposarnrocmu, NPAKmuKo-
OPUEHMUPOBAHHO20 NOOX00A 8 0OYUEHUU, UHOUBUOYATUZAYUU U OUATOSULHOCTIU.

KpaTko ux MOXHO 0XapaKTepH30BaTh CIACAYIOLUIUM 00pa3oM:

— npunyun HayuHocmu (0OyCIOBIUBAET COOTBETCTBUE OOYYaIOIIETO KOM-
NOHEHTa METOAUKHA (opMUPOBaHUS HHPOPMALMOHHON CYOKYJIBTYpHI Ienarora
YPOBHIO Pa3BUTHUS HAYKU U TEXHUKH);

— NPUHYUN NOCe008amenbHOCmu U cucmemuocmy (HaIpaBlIeH HA 3aKperl-
JICHUE paHee YCBOCHHBIX 3HAHHWM, YMEHHM, HAaBBIKOB B 00JacTH IU(POBBIX HH-
(bOpMAaIMOHHBIX TEXHOJOTUN, UX MOCIIEIOBATEIHPHOE PA3BUTHUE U COBEPIICHCTBO-
BaHMUE);

— npunyun oocmynuocmu (00yCIOBJIMBAET MTOCTPOCHUE METOAUKU (HOPMU-
poBaHHsT MH(DOPMAIIMOHHONW CyOKYIBTYpHI MEJarora Ha OCHOBE y4eTa pealbHBIX
BO3MOKHOCTEH, BO3PACTHBIX OCOOCHHOCTEH M MHTEJUICKTYAIbHOTO CKJIa/a JINIHO-
CTH 00yuaemoro);

— npunyun oughghepernyuposannocmu (rporecc GopmupoBaHus uHHOpMa-
IIUOHHOU CYOKYJIBTYPHI SIBISICTCS TTOITAIMHBIM U PACCUUTAH HA PA3HYIO CTETICHb TO-
TOBHOCTH TI€IarOTOB K OBJIAJACHUIO HH()OPMAITMOHHON CYOKYJIBTYPOiA);

—  NPUHYUN NPAKMUKO-OPUEHMUPOBAHH020 N00X00a 8 oOyueHuu (TIPEarno-
JaraeT COOTHECEHHE COJIEpKaHusl 00yUaronero KOMIOHEHTa METOAUKH (hOpMHUPO-
BaHUS WH(OPMAIIMOHHON CYOKYJIBTYPhl C KOHKPETHOW TIEIarorM4ecKoOr JIesTelb-
HOCTBIO 00y4aeMoro Te1arora;

— npunyun unoueudyaruzayuu (0OyCIOBIUBAET TMOCTPOECHUE METOJUKHU
dbopmupoBanusa HHGOPMAITMOHHON CYOKYIBTYpHI MEIarora ¢ y4eToM JIMYHOCTHBIX
MIPUOPUTETOB 00YYAEMBIX M €€ KOPPEKIMIO B 3aBUCUMOCTH OT WHIWBHIYATHHBIX
0COOEHHOCTEH);

— npunyun ouanocuuynocmu (TpeanojaraeT MHOTOIUIAHOBYIO «HHTEpakK-
TUBHOCTBY» Ipolecca GopMupoBaHusi HHGHOPMAIIMOHHON CYOKYJIbTYphI I€arora,
KaK B TIporiecce paboThl 00ydaeMoro ¢ MuPpOBEIMA HHPOPMAITHOHHBIMHA TEXHOJIO-
THSIMH, TaK U B TIpOIIecce OOIIEHUS C MeJaroroM U/Wiid CBOSH TPpyIIoi).

PaccMoTpuM 1opoOHYI0 XapaKTepUCTUKY NpHHIUIOB B yciaousax HUITCO
(Tabmuma 1).

Jst cosmanust u nogaepxku UIICO opranmsamnmii o6pa3oBaHus 1e1ecoo0-
pa3HO co3/laHne UHQPPACTPYKTYPHI, BKIIOYAIONICH B ce0si: ciyk0y mporpaMmmHoO-
TEXHUYECKOTO O00ECIICYeHHS U MOACPKKHU WH(DOPMAIMOHHBIX CPEJICTB O0YUCHHUS;
CITy)0y MYyJIbTUMEIUUHBIX TEXHOJOTHA OOYyYEeHUS; CIIy>XKOy aJIMHUHHCTPUPOBAHUS
U TIPEJI0CTaBICHHS] HHPOPMAIIMOHHBIX YCIYT; CIIy>k0y KauecTBa 00pa30oBaTeIbHOTO
nporecca; ciayk0y cTaHIapTU3aluy B y4eOHOM ITpolLiecce.
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Tabmuma 1

XapakTepucTUKa METOJUYECKUX MPUHLIUIIOB (popMuUpoBaHUs HHGOPMAIIMOHHON CyOKyIbTypbl B ycnoBusx UTICO

HammenoBanue OOBeKT CyOmnexr Metoauku, MexaHu3MbI Pecypcor N3mepenust
IIpAHIHUIIA TEXHOJIOTUH
npunyun  Hayuno- | YueOusiit  mpo- | Ilegaror, | YueOnsiii npeamer | O6ecneyenne  co- | Hayuno- AJIEKBaTHOCTH
cmu 1ecce o0y4aro- | Kak MpOEeKIMs Hay- | OTBeTCTBUSI  00y- | ”HGOPMAIIMOHHBIE | MCIIOJB30BaHMs
muics KA B TUIOCKOCTP | YAIOLIEr0  KOMIIO- | pECYypChl, Hay4HbI€ | HAYYHBIX  IIpHe-
npogeccun HEHTa  METOJIMKH | MOJXO/bl U METO/BI | MOB, IOJXOJIOB U
(dhopmHpoBaHus METO/I0B
UH(DOPMAITMOHHOM
CcyOKybTYpHI neja-
rora ypoBHIO pa3-
BUTUSI HAYKU U TEX-
HUKH
npunyun  nocneoo- | O6pasosarens- | Ilenaror, | AHanu3 — ydeOHO- | 3akperuieHue paHee | YuebHo- D¢ heKTUBHOCTD
samenbHOCMU u | Hast TpaekTopusi | 00ydaio- | METOJMUYECKUX Ma- | YCBOECHHBIX 3HAHUH, | METOUYECKOE o0pazoBarebHOM
cucmemHocmu Cucrema  3Ha- | mumiics TEepPHUAIOB YMEHHUI, HABBIKOB B | obecnieyeHne, yued- | TpaeKTOpuH
HUM, YMEHHI, obnactu UGPOBBIX | Has TUTEpaTypa,
HaBBIKOB M KOM- MH(POPMAITMOHHBIX
METEHIUN TE€XHOJIOTUH, ux
I10CJIE/IOBATEILHOE
pa3BUTUE U COBEP-
LICHCTBOBaHHE
npunyun oocmynto- | Unpopmarmon- | Ilenaror, | Jlnarnoctuka cmo- | Yyer peanbubix | Mudpopmannonusie | KomuuecTso, BO3-
cmu HBIC HICTOYHUKHA | 00y4ar- | COOHOCTEH M BO3- | BO3MOXKHOCTEIH, U MaTepHuaibHO- | MOXKHOCTh JOCTY-
uiics MOXKHOCTEH, Ompe- | BO3PACTHBIX  OCO- | TEXHUYECKUE mna, COBpEMEH-
nenenue  norped- | OeHHOCcTE M MH- HOCTh KOMITbIOTE-
HOCTElH TEJUIEKTYaJIbHOTO pOB U IpOrpamm-
CKIIaJia  JIMYHOCTHU HBIX CPEJICTB.
00y4aeMoro
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Takum oOpazom, UIICO npencraBmsier coboii pecype, oOecreduBarOIIUit
uH(OPMAIIMOHHOE, YYEOHO-METOAMYECKOe, aHAIUTUYECKOE COIMPOBOXKIECHUE TIPO-
recca oOy4eHusl, OpUEHTUPOBAHHOE Ha KaXblii YPOBEHb, GOpPMY U THUIT 00pa30-
BaHUSs, MIO3BOJISIET MPOCIEAUTh HEMPEPHIBHYIO 00pa30BATEIbHYIO TPACKTOPHIO JTHY-
HOCTH, CO3[1a€T BO3MOXKHOCTh pe€aju3alliu aJIeKBaTHOTO YIPABICHUS U MPOBEJIE-
HUS IOCTOBEPHBIX HCCIEAOBAHMI B 00JaCTH NEAarornaeckux M3MEepeHuil B 00pa-
30BaHUMU.

Kak moka3bpiBaeT OMBIT MCMOIL30BaHUS MHPOPMAITMOHHBIX TEXHOJIOTUH, Op-
raHu3arys oopasopareiabHol aestensHocT B UTICO [1] obecnieunBaer:

— TOBBIIICHUE MOTHUBAIMM OOYYEHHS 3a CYET BO3MOXKHOCTH CaMOCTOS-
TEJIHHOTO BBIOOPa POPM U METOJI0B 00YUEHUSI, BKPAILJICHUSI UTPOBBIX CUTYalUN;

— WHIUBHAyanu3anuoo u auddepeHmanuio mporecca 00ydeHHs 3a CUeT
peanu3ay BO3MOKHOCTEH WHTEPAKTUBHOTO JIMAJIOTa, CAMOCTOSITEIbHOTO BHIOOpa
pexrMa yueOHOU IeATeTbHOCTH H OPTaHU3AIMOHHBIX (OPM;

— pacHIMPEHUE CAMOCTOSITEIHLHOM IMMO3HABATEIILHOU JEATEIbHOCTH 00yua-
IOIIUXCSA 32 CYET BO3MOKHOCTH OpTaHHU3alMM Pa3HOOOpa3HBIX BUIAOB 00pa3oBa-
TCJILHOU JESATCIILHOCTH;

— (¢opMupoBaHue y 00yYaromerocs rno3HaBaTeIbHOW CaMOCTOSITEIbHOCTH
Ha OCHOBE MCIIOJIb30BaHUs BO3MOXKHOCTEN CUCTEM UCKYCCTBEHHOI'O UHTEILJIEKTA;

— (opMUpOBaHUE UHIMBHUIyaTbHOU 00pa30BaTEIbHON TPAEKTOPUU C yue-
TOM MOTPEOHOCTEN JIMUYHOCTH;

— peaJM3alMio COIMAIbLHOIO 3aKa3a 0o0IIecTBa Ha (POpMHpPOBAHUE AKTHB-
HOM, 00pa30BaHHOM JIMYHOCTH, CIIOCOOHON K aKTUBHOMY CYIIIECTBOBAHHIO B I1O-
CTOSTHHO MEHSIIOIIIEMCSI MUDE.

B aroii cBsazu UIICO, kak ojlHa U3 HOBBIX B CHCTeME 00pa30BaHUs, CO31aeT
XOpOIINE MPEANOCHUTKH sl (HOPMUPOBAHUS JIMYHOCTHON U MpodeccuoHanbHOM
KOMIIETEHTHOCTH, MPUOOpETeHUs TIyOOKHX W MPOYHBIX 3HAHUM, yMEHHWH,
HAaBBIKOB CAMOCTOSITEILHOU JAESITEIbHOCTH.

Y4uuTeiBas pojb ¥ 3HAYCHUE CHUCTEMBI 00pa30BaHUs B MEXaHU3Max (yHKIIH-
OHMPOBAaHMS OOIIECTBA B IIEJIOM, CO3/IaHUE WH(POPMAIMOHHO-00Pa30BaATEIHLHOTO
MOJIsI CUCTEMbI 00pa30BaHusl SABISETCS HEOOXOIUMBIM TAIlOM €ro Pa3BUTHSL.

Jluteparypa

1. CanpixoB T.C., Uckakos K.T., bekremecoB M.A., Ckuba M.A., Bunnunkas M.A., ['ongapo-
Ba K.JI. UndopmannonHo-oOpa3zoBaTeibHOE T0JI€ B CHCTEME HEIPEPHIBHOIO 00pa30BaHUSA
Pecny6iinku Kazaxcran. Anmartsl.: KasHITY um.A6as, 2006. — 10 m.o.
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Acceleration of the scientific and technical progress especially in the field
of information saturated environment of the postindustrial society leads to the fact
that a future specialist will have to work in the new information environment,
therefore, it poses new requirements to both the higher education and graduate.
The future expert has to cater to the environment and to be self-efficient in analyti-
cal thinking, to have elaborated professional understanding and permanent self-
implementation.

Traditionally education has a social function of training for the social suc-
cessful life through a specially organized academic process. The notion didactics
implies the field of pedagogy which works out the theory of education. E-didactics
considers the academic process organized via the modern ICT and electronic re-
sources, the drastic decline of direct teacher-student communication and the in-
crease of indirect communication by means of ICT and electronic educational re-
sources are its characteristic features.

Information and pedagogical educational environment (IPEE) is a specially
organized artificially created synergetic set of organization and methodological,
technical and software tools for storage, processing, transfer of information giving
operative access to information and feedback carrying out professionally oriented
educational scientific communications.

Subject collections represent the main means of IPEE projection at the level
of academic disciplines. Their content is defined based on analysis of the existing
didactic resources. In the modern world the academic collection should include
the following modules: studying and methodological, methodological recommen-
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dation, e-textbooks, controlling programmes, students’ e-portfolio, testbooks,
glossaries, lists of main signals, modules for interdisciplinary professionally ori-
ented tasks. These modules are accumulated in student’s e-portfolio and shape a
new information environment for his/her future activities.

The principal IPEE characteristics include integration, multi-faceting, re-
dundancy, distribution, non-simultaneousness, openness, accessibility, filtration,
incognito, independence.

For IPEE to meet the above mentioned requirements the following pedagog-
ical principles should be observed:

|

. The principles of shaping the information resources in IPEE:
— 0penness;

— multiple aspects;

— redundancy;

— dynamics;

— preservation and accumulation of information.

2. Organization and methodological principles of IPEE:

— personal nature of academic programmes;

— practice oriented content and means of joint activity;

— activity and independence of students;

— dialogue-oriented content and means of joint activity within the academic

— reflection;

— variability;

— constant motivation;

— block and modulus organization;
— interactivity.

3. Studying and methodological principles of IPEE:

— fulfilling the State Standards.

To become a part of information subculture a teacher should follow the prin-
ciples of science, continuity and system, accessibility, differentiation, practice-
oriented approach in education, personalization and dialogue.

In order to create and support IPEE educators should set up the infr
astructure which includes the service for programming support of informational
educational resources; the department for multimedia teaching technologies;
the service for administration and providing information services, the department
for education quality control, the division for standardization of the academic pro-
cess.

Thus, IPEE represents a resource which provides information, teaching and
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methodological, analytical support of the academic process oriented at each level,
form and type of education that allows to track a continuous personal educational
path, to implement adequate management and conduct truthful research in the field
of pedagogical dimension in education.

The experience of ICT use shows that IPEE provides:

— increasing motivation due to personal choice of forms and methods of
studying;

— personalization and differentiation of the academic process thank to in-
teractive dialogue as well as personal choice of forms and methods of studying;

— extending student’s cognitive activity via different forms of education as
well as the artificial intellect;

— formation of an individual education path with due account of personal
demands;

— implementation of the social order for creating an active, well-educated
person who is prone to active lifestyle in the ever-changing world.

Therefore, IPEE becomes a new stage in development of education.
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[Ipouecc oOydeHHs ueraoBEeKa MPEJCTaBIsIET COOOW MOCIEN0BATENbLHOCTD
JICCTBUMN, HAMpABICHHBIX HAa (OpMUpOBaHUE Y 00y4yaeMOTo 3HAHWMW, HABBIKOB U
ymenuii. BozneiictBue Ha 00ydaemMoro u oOpaTHoe Bo3/A€iCTBHE HAa O0YUaIOIIETo B
IIPaKTUKE MPETNOIaBaHUs OCYILECTBIIETCS 3a CUET CIOKHUBIIMXCS B IIPOLIECCE IBO-
JIOUWN YE€JIOBEKAa OPraHOB YYBCTB, OOECHEUYMBAIOIINX OPraHU3MY MOJIYy4YEHUE HH-
dopmannu 00 U3MEHEHHSIX BO BHEIIHEM MHpe. TpaJulIHOHHO BO BHUMaHUE MpPU-
HUMAIOTCA IATh CIENNAIN3UPOBAHHBIX OPTraHOB YyBCTB - IJ1a3a, YIIH, KOXa, HOC U
A3BIK, 0OEceunBaroOUIe 3pEHHE, CIyX, OCsi3aHue, 0OOOHsSHUE, BKyC. IMEHHO OHU
SIBIIIFOTCS] COCTABJISIIOIIUMHU MH()OPMAIMOHHOTO KaHajla, KOTOPBIM pelaeT 3aaavy
nepenayu HeoOxoauMon aiist oO0ydenus: uHbopmanuu. Kpome storo, B coctaB ka-
HaJla BXOJST CpEJACTBa IeHEepaluy U Nepelayd CUrHaja, MepeHOCsIIero Heo0xo-
IUMYI0 HH(OPMALIMIO K OpraHaM 4yBCTB.

[Ipu HemocpencTBeHHOM OOyYEeHHH, Korja oOydaeMmbld W 00ydaroniuit
HaxOJATCS HA MMHUMAJIbHO BO3MOYKHOM PACCTOSIHUU, CPEICTBA I'EHEPALlMU CUTHA-
Jla B YMCTOM BH/JI€ MHOTJA BBIACIUTH 3aTPYAHUTEIIBHO, IOCKOJIBKY OPTaHbl 3pEHUs
BOCIIPMHUMAIOT UMEIOIIYIOCS mepea 00ydaeMbIM peaibHyI0 CUTYAIHo, HapUMep
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JICKIMOHHYIO ayJJMTOPUIO U camoro Jiekropa. Ha peueBoil curnan, KOTopbli nepe-
HOCHUT ayJIno MH(MOPMAIINIO, HAKIIABIBAIOTCS IIyMbI, HAIIPUMEP 3BYKU 32 OKHOM.
TakTuIbHBIE OLIYIIEHUS, €CIIM HE IPUHUMATh BO BHUMaHHUE, HAIIPUMEp, PO3TH WU
yaap JUHEHKOW Mo pykam, BooOIie oT oOydaromiero He mepenaroTcs. Hakowerr,
BO3/ICHCTBHE HA OOOHSHUE M BKYC 00y4aeMOT0 MCIOJIb3YETCs TOIBKO B CHEIU(U-
YECKUX CIIydasX, Korjga oOydeHHue BeNeTCs, HalpuMep, BOIpocaM 0e30MacHOCTH
IIPY MCTIOJB30BAHNK XUMHUYECKUX BEIIECTB WM KyiduHapuu. OTCiOJa BBITCKAET,
YTO HauOOJbIIIee 3HAUCHUE [T TIpoliecca 00yUeHHUsl UTPAIOT TJ1a3a U YIIH YeoBe-
Ka, 00eCTIeurBaOIINE OTYyUYEHUE U IEMOTYJIALNIO BUICO U ayIU0 CUTHAJIOB.

Baxxnoe cpenctBo o0ydeHust — 3TO KHUTA. UTeHHUE 3aeCTBYET BUACO KaHa
nepenayn WHQOpPMAIIMK M TO3BOJIIET BECTH OTJIOKEHHOE OOyYeHHE, MOCKOIBKY
KHHUIa MOKET OBITh MCIOJIb30BaHA OOy4YaroMIMMCs B YJI0OHOE AJi1 HEro BpeMs U B
ynoOoHOM 11t Hero MecTe. OCHOBHBIM HEJOCTATKOM MOJA00HOTO MeToAa 00ydeHus
SBIIIETCSI OTCYTCTBHUE OOPATHOM CBS3M C 00ydalomuUM. ITO 00CTOSATEIBCTBO CYyIIle-
CTBEHHO 3aTPYJIHAET OCBOCHHE MaTepualia U KOHTPOJIb Ka4yeCcTBa ATOr0 MpoIecca.

TexHrueckoe pa3BUTUE CPEACTB HEMOCPEICTBEHHOTO OOyYEHHUs MPUBENIO K
MOSIBJICHUIO JIOTIOJTHUTENBHBIX CHEIUaTN3UPOBAHHBIX CPEJICTB TeHEpAIluU BUICO U
ayJIn0 CUTHAJIOB, HATPABIICHHBIX B MEPBYIO OYepeh HA YBEIWYCHUE MTOTOKA Tepe-
HOCHUMOH IT0JIC3HOM MH(OpMamuu M, KaK CIICICTBUE, CHUKEHHE BO3ICHCTBHS Ha
o0y4yaemMoro OTBJEKaIOIMUX UHPOpMALMOHHBIX (hakTopoB. IIpakTHka mpenogaBa-
HUSI HACTOSIIETO BPEMEHHU IIMPOKO HCIONB3YeT FeHEPAllMi0 TEXHHUECKUMHU CPEeJi-
CTBaMH CIICIIMAJILHO TIOJTOTOBJICHHBIX BHU3yaJIbHBIX H300pa)KEHWW W 3BYKOB 3a
CYET CPENICTB MyJIbTUMeArna. be3ycIoBHO, Takue TPUEMbI CYIIIECTBEHHO TOBBIIIIA-
10T 3¢ EKTUBHOCTH MPEMOJIaBaHMsI, OJJHAKO TPEOYIOT JOMOJHUTEIBHBIX 3aTparT.

DKOHOMHYECKAsl COCTaBJIAIONAs 00pa30BaTEIbLHOTO MPOIEcCa HAYNHAET UT-
paTh Bce Oosiee BakHYIO poib. CTOMMOCTH mpoliecca o0ydeHus ¢ yuyeToMm obecrie-
yeHus: TpedyeMon ero d3(pPEeKTUBHOCTH CKJIAABIBACTCA U3 JIBYX COCTaBISIOIIUX —
3arpat oOy4yaemoro u 3aTpar oOyuaromiero. QO4eBUIHO, YTO COBOKYITHBIE 3aTPaThl
Ha 00yuYeHue JODKHBI 00ecnednTsh (popMupoBaHue TpeOyeMbIX 3HAHUM, YMEHUHN U
HABBIKOB U, B TO K€ BpPEeMs, JODKHBI OBITh MUHUMHU3WPOBaHBI. MUHUMH3AIUS 3a-
TpaT 00y4aroUIero BeIeTCs, C OJHOW CTOPOHBI, 32 CUET COKpAIllEHUs TPy103aTpar,
KOTOpOe oOecrneunBaeTcs, B TOM 4YHCIe, 3a c4eT 3((PEKTUBHOCTH MpeErno aBaHusl.
O4eBHIHO, YTO OOJBIIMHCTBO BO3MOXKHBIX CIOCOOOB MHHHMU3AIMU 3aTpaT 00y-
qaromiero yxxe HaigeHo. [loatomy obecnednTts CyIecCTBEHHOE CHUKEHHE 3TOH CO-
CTaBJISIOLIEH PACXO0B BPSI/L JIU YIACTCH.

Haubonee mepcrieKTUBHBIM MyTEM CHIKEHHSI OOIIMX 3aTpaT Ha OOy4deHUe
SBIIIETCSI YMEHbIIIEHHE 3aTpaT o0y4yaemoro. B o01ieit cymme 3Tux 3atpaT BaKHYIO
pOJIb UTPAIOT 3aTpaThl HA OOECIEYeHHEe HEMOCPEACTBEHHOTO KOHTaKTa ¢ 00y4aro-
mM. OYeBUIHBIM MyTEM MX CHIDKEHUS SBISIETCS CO3JaHHE CPEJCTB OOydeHUS,
o0ecneunBaroIIuX Mepeaayy BUJeO U ayIU0 CUTHAJIOB HAa PACCTOSIHUE 3a CUET CY-
IIECTBYIOLIUX TEXHUUECKUX CPEICTB.

M3BeCTHBI TOMBITKH CO3JaHUSI 00YUYaIOMIUX TEJIECBU3HMOHHBIX IIMPOKOBEIA-
TEIBHBIX MPOTPaMM u (OPMHUPOBAHUS MATEPHUATIOB YICOHBIX KYpPCOB HA BHICOKAC-
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ceTax, BUJEO U ayJMo JUCKaX. be3ycrnoBHO, B HEKOTOPBIX ClIydasiX MOJ0O0HBIE Me-
TOJBI 00y4YEHUs Aal0T HEOOXOIUMBIN 3(PPeKT, OAHAKO U B ITOM ClIlydae BaKHYIO
pOJIb UTpaeT rpodaeMa OTCYTCTBUSI OOPATHON CBSA3U C O0YUYAIOIIHNM.

Eme oaHo HampaBiieHuE Pa3BUTHUS CPEICTB OOYyUEHHUs peau3yercsi depes
CHelHAbHBIE KOMITbIOTEPHBbIE TPEHAXKEPhl, 3JCKTPOHHBIE YYEOHUKH U MPOrpam-
MBI TECTUPOBaHUA. VIX OCHOBHBIM JTOCTOMHCTBOM SIBJISI€TCS] MPUHIUIHAIBLHO 3aJ10-
KEHHAsl B HUX MHTEPAKTUBHOCTH. OTHAKO OOJBIIMHCTBO TPEHAKEPOB Y3KO CIEIH-
AIM3UPOBAHBI U, KaK CIEACTBHE, UMEIOT BBICOKYIO CTOMMOCTh. T0 k€ camoe OTHO-
CHUTCSI K DJIEKTPOHHBIM y4eOHUKaM, a MPOrpaMMbl KOMITBIOTEPHOTO TECTHPOBAHUS,
IIpU BCEW UX BAYXHOCTH U TIOJIE3HOCTH, B Mpoliecce 00ydeHHUs pelaroT 3a1aqy KOH-
TPOJIsl YPOBHS 3HAHUI, HO HUKAK HE WX Mepeaayu.

Takum o6pazom, g obecneueHus: TpeOyeMoro kauectsa v 3p(HEeKTUBHOCTH
00yuyeHUsT HeOOXOIUMO HCITOJIb30BaHUE CPEJICTB OOYUEHMS, MO3BOJISIOMNX O0ec-
NEYUTh NIEpeiavy BUJEO U ay/IM0 CUTHAJIOB Ha pacCcTOsSHUE B TpeOyeMyto st 00y-
YaloUIerocs TOYKy M 00ECIeUMBAIONIUX HAIMYUE OOpaTHOM CBSI3U C 00YYaIOIIUM.
B TepMuHOI0THY CPECTB BHIUUCIUTEIHLHOM TEXHUKHU TaKUE CUCTEMbI HAa3bIBAIOTCS
CUCTEMaMHU «on-line» B OTAWYHE OT KHHUT, OOY4aroluX JJIEKTPOHHBIX KYpPCOB U
y4ueOHUKOB, padoTtarommx «0off-liney.

Ha poinke mpezactaBieH 1enbiii HaOOp MpOrpaMMHBIX CPEJCTB, YJIOBIIETBO-
PAIOIIMX NPEIbABICHHBIM BbIllIe TpeOOBaHUIM (Tabnuma 1).

Tabanma 1
[IporpammubIe cpencTBa AJisl AUCTAHIIMOHHOTO 00yUEHHS
HasBanme Hzrorosutens | CToMMOCTH KonnyecTBo pabounx mect
JINIICH3U N
Elluminate Learning Suite | Elluminate, ~ $50000 1 mpenog.,
Inc. OTpaHUY. KOJI-BO CTYJACHTOB
Adobe Acrobat Connect | Adobe ~ $30000 1 mpemnoz.,
Pro OTpaHU4. KOJI-BO CTYJICHTOB
Office Communications Microsoft ~ $2000 5 mpermoj.,
Server 2007 HEOTPaHWY. KOJI-BO CTY/ICHTOB

CpaBHEHHE TEXHMUECKHUX XapaKTEPUCTUK MO3BOJIET YTBEP)KJaTh, UTO BCE
NEPEUYNCIIEHHBIE CPEJICTBA MPEACTABISAIOT COOOM MOIIHBIE CUCTEMBI AJIs KOJIJIEK-
TUBHOW pabOTHI U MPOBEJEHUsI BeO-KOH(pepeHuil. Bo3aMoxHOCTH 000 M3 HUX
ABIISIOTCSA JOCTaTOUHBIMHM JUISI PEIICHHUS 3aJa4H JUCTAHIIMOHHOTO YTSHHSI JICKLIUH.

OTtmeTnM, YTO OOJBIIMHCTBO MPOTPAMMHBIX CPENICTB, UCHOIB3YEMBIX IS
JUCTAaHIMOHHOTO OOYyYEeHMs, MO3BOJISIIOT HEMOCPEACTBEHHO TPAHCIUPOBATH 00Y-
YaroueMy BUJIEO U ayAHO CUTHAJ, B TOM YUCJIE U pealbHOE U300paKeHUE ayIUTO-
puu, B xauecTBe curnanga oOpaTHOM CBA3U OT 00y4aeMOro TakkKe MOXET ObITh MO-
Jdy4yeH BuJeo W ayauo curHai. [IpegycmarpuBaercst IB€ HEHCKIIOYAIOUIUE OJHA
APYTyI0 BO3MOKHOCTH Iepeau BUaeo n3oopaxeHnil. C 0JHOW CTOPOHBI, MOKET
[epeNaBaThCsl CUTHAJI C BUACOKAMEPBI, YCTAHOBJIEHHON B MECTE HaXO0XJEHUS
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Y4aCTHHKOB CBsi3u. C JIpYyro CTOPOHBI, MOTYT TIEPEIaBaThCsl CTAaTUUCCKUE H300-
pakeHUs, HApUMeEp, KaaApbl 3JCKTPOHHBIX MPE3CHTAIMH WU PUCYHKH C DJIeK-
TPOHHBIX JIOCOK.
JIOTIOJTHUTEIIPHO B COCTaB CHCTEMBI BBEACHBI CPEJICTBA TOICPKKH TEKCTO-
BOIl pabOTHI B BHJIE OOIIEr0 M IMPHUBATHOTO YaTOB. 3aTpaThl Ha OOECIICUCHHUE Tpa-
(dbHKa 3aBUCAT OT UCITOIb3YEMBIX BOBMOKHOCTEH M CBEJICHBI B TaOIHUITY 2.
Tabanma 2
Orenka 3aTpar Ha UCIOJIB30BAaHUE BO3ZMOXKHOCTEH TUCTAHIIMOHHOTO O0yJCHHUS

Hcnonb3yeMblii KaHam Benmuuuna nndopma-
IIMOHHOT'O TOTOKA
Koaiit/cex
Jlnnamudeckoe BH1e0 n300pakeHre K 00ydaeMoMy > 32

CuHTE3UpOBaHHOE CTaTUYECKOE BHI€0 N300paxkeHue k ooyda- | 10
eMOMY

Aynno curaan Kk o0ydyaeMmoMy 3
JluHaMuyecKoe BUe0 n300pakeHue ot o0ydaemoro /(*) > 32/( >16)
CuHHTEe3UpOBaHHOE CTAaTMYECKOE BUEO n300paxkenue ot ody- | 10

9aeMoro

Aynno cursai oT o0y4aemMoro 3

[lepenauya TEKCTOBBIX COOOIIEHUH K 00yyaeMOMy 0.5
[lepenaya TEKCTOBBIX COOOIICHUI K 00ydyaeMoOMy 0.5

* eCJIU HE Tpe6yeTc;I nepcaaBaTb I/1306pa)K€HI/Ie OOJIBLIIIOTO HOM@H.[CHI/IH/‘H/ICJ'IEI Y4aCTHUKOB

B cpennem 3atpaThl Ha ncnonb3oBanue HTepHETa MOYKHO OIICHUTHh CYMMOM
100 pyO./nexkuus ajis MpenoaaBaTeIbLCKOTO MecTa MpH Iepeadye <«KUBOT0» BU-
neouso0paxenus, 10 py0./nexkuus 1 TpenoaaBaTeIbCKOro MecTa 0e3 «KHUBOT0»
BUJIeOU300pakeHus U 5 pyO./meKiust 11 00yd4aemMoro.

AHanu3 1enaecoo0pa3HOCTH UCTOIb30BaHMS BO3MOKHOCTEN paccMarpuBae-
MBIX TIPOTPAMMHBIX CPEACTB C MO3UIINN TEXHOJIOTHU 00YUYEHUS TIO3BOJIMI ClIeIaTh
CJICYIONINE BBIBOJBI. B OOJIBIIMHCTBE CITydacB MPU YTECHUU JICKIIMHA JOCTATOYHO
OTPAaHUYHTHCS TPAHCISIMEN ay/IM0 CUTHAJA, COMPOBOXKIAEMOM MOKa30M CTaTHYe-
CKHMX BHJIEOM300pakeHuil. B To ke Bpemsi, HampuMmep, MpU KOHTPOJIE KadyecTBa
YCBOGHUSI Marepuaia 00y4aeMbIM WM TIPU MPOBEJACHUHM KOHCYJbTAIMM, HE0OXO-
TUMO 00€CTIeUNTh HAIM4YWe JWHAMHYECKOW BHIIEO CBs3H. llepemada TEKCTOBBIX
COOOIIIEHUH TPECTABIAET HHTEPEC, B OCHOBHOM, OT 00y4aeMoro kK oOydaromemy.

B nenom paccmatpuBaeMbie CHCTEMBI MOTYT MPUATH Ha CMEHY TPaJAHUIIMOH-
HBIM TEXHOJIOTHSIM OOYYCHHS M CYIIECTBEHHO YMCHBIIIUTH OOIIHE 3aTPATHI.

DKCIepUMEHTaIbHasl TPOBEPKAa pabOTOCIIOCOOHOCTH CUCTEMBI TUCTAHIIMOH-
HOoro oOyuenuss ¢ wucnonb3oBanuem Office  Communications  Server
2007m03BoNIUIa YCTAHOBUTH 4YTO [JIsi COBPEMEHHBIX YHUBEPCUTETOB TpeOyeTcs
MIPOU3BECTU HEOOJBIINE KaNUTaIbHBIE 3aTpaThl, @ ONEPATUBHOE COIMPOBOXKICHUE
CUCTEMBbI MOTPEOYET yBEIWYEHUE COOTBETCTBYIOIIMX OOBEMOB (PMHAHCHUPOBAHUS
He 6osee uem Ha 10%
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MOXXHO yTBEpXkAaTh, YTO BHEIPEHUE B MPAKTUKY IMPOTPaAMMHBIX CPEICTB
JUCTAaHIIMOHHOTO 00Y4Y€HUs MMO3BOJUT 00€CIeYuTh HEOOXOAUMbINA YPOBEHb 3HAHUN
00y4aeMbIX U COKpPATUTh OOIIME 3aTpaThl HA Y4EOHBIN MpOIIeCC.

ASPECTS OF USING ICT FOR DISTANCE EDUCATION

R. V.Kovalevich
Leading programmer of ICIT
V. M. Kosmachev
PhD, associate professor
Director of NWCIT
V. E. Lavrov
Leading programmer of ICIT
A. V. Mikheev
Leading programmer of ICIT
O. V. Mukhina
Vice-chair, UNESCO Chair «Distance Education in Engineering»
A. G. Stepanov
I-p ne. Hayk, npodeccop
3aBeayrouui kadenpoit ouznec-uHGOPMaTUKU

Russia, Saint-Petersburg
Saint-Petersburg State University of Aerospace Instrumentation

Educational process represents a sequence of activities which are targeted at
forming student’s skills and knowledge. In teaching practice influence on a student
and back impact on a teacher is exerted via organs of senses emerged during the
evolution; they provide the body with information concerning changes outside.
Traditionally 5 specialized organs of senses are taken into account — eyes, ears,
nose, skin, tongue which support eyesight, hearing, touch, smell and taste. These
are the components of the information channel which solves the task of transfer of
the information necessary for studying. Moreover the channel includes means of
generation and transfer of signal transmitting necessary information to the organs
of senses.

In case of face-to-face learning when the student and teacher are located at
the minimum possible distance from each other, means of generation could not be
easily sorted out because organs of eyesight perceive the real situation in front of
the student, for example, a class and a lecturer. The speech signal which transfers
audio information is superimposed by noises, for instance, street noises. Tactile
feelings should not been taken into account, for example, whipping cannot exert
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back pressure from the student. Finally, the impact on the student’s senses of smell
and taste is used only on some occasions, for instance, when the matters of safe use
of chemicals or cooking are studied. Therefore, human eyes and ears providing re-
ception and demodulation of video and audio signals play the crucial role for the
academic process.

A book is an important educational tool. Reading literature involves the vid-
eo channel of information transfer and allows conducting well-established studying
because a book can be used by students in appropriate time and place comfortable
for them. The main disadvantage of this educational method is the lack of feedback
with the teacher. This thing substantially complicates mastering the material and
quality control over this process.

Technical development of means of face-to-face studying led to occurrence
of additional specialized means of video and audio signals generation which are
targeted, first and foremost, at enhancement of the flow of useful information and,
as a result, reduction of influence of distracting informational factors on the stu-
dent. The present teaching practice largely uses generation of specially prepared
visual images and sounds by technical means via multimedia. Certainly these
methods significantly increase teaching efficiency but require additional expenses.

The economic component of the academic process gradually accumulates its
importance. The cost of the academic process with account of provision the re-
quired efficiency consists of 2 components — the expenses for the student and
teacher’s expenses. It is evident that the total expenses for studying should ensure
forming the required skills and knowledge and be minimized at the same time.
Minimizing of the teacher’s expenses is conducted on the one hand at the expense
of efficiency of teaching. It is clear that most of possible ways of minimizing the
teacher’s expenses have already been found. Thus, one could hardly achieve con-
siderable reduction of this expenses component.

Decreasing expenses for the student is more perspective direction in order to
minimize the total studying expenses. Establishing direct student-teacher contact
comprises a large part of the total expenses. The apparent way to reduce them is to
create educational tools which provide video and audio signals at the distance via
the existing technical devices.

There were several attempts to set up studying TV broadcasting and to form
educational material in videotapes, CD and DVD. Of course, in some cases these
methods manage to achieve the sought-after effect, however, in this case one faces
the problem of lacking feedback with the teacher.

Another direction of educational tools development is implemented through
computer trainers, e-textbooks and test software. Interactivity is their principal ad-
vantage. However the majority of trainers have narrow specialization, consequent-
ly they cost a lot. The same rule describes e-textbook, as regards test software tak-
ing into account their importance and usefulness they control knowledge in the ac-
ademic process but they do not transfer it.

Therefore, to ensure the required quality and efficiency of education one
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should use the educational tools allowing to transfer video and audio signals at the
distance to the location necessary for the student and providing feedback with the
teacher. In terms of computers these systems are called on-line systems compared
to books, studying e-programmes and e-textbooks working off-line.

There is a number of software which meets the given requirements in the
market (Elluminate Learning Suite, Elluminate, Inc.; Adobe Acrobat Connect Pro,
Adobe; Office Communications Server 2007, Microsoft).

Comparison of their technical characteristics lets one assert that all the
above mentioned means represent the powerful systems for teamwork and web-
conferencing. Their capacities are sufficient for solving the task of distance lecture
delivering.

One should note that most of software used for distance education allows the
teacher to provide direct transmission of video and signal including real image of a
class. The student can also send a video or audio signal as a feedback. 2 non-
exclusive opportunities to transfer video images are assumed. On the one hand the
signal can be transmitted from video camera installed in the location of connection
participants. On the other hand static images, for instance, shots of electronic
presentations or drawings from electronic blackboards can be transferred.

Furthermore the system includes means for supporting text work in form of
general or private chats. Expenses for traffic provision largely depend on the used
capacities.

On the average the Internet use could be evaluated as 100 rub/lecture for the
lecturer’s presence at transmitting a «living» image, 10 rub/lecture for the lectur-
er’s presence without transmitting a «living» image, and 5 rub/lecture for the stu-
dent.

The feasibility analysis of the capacities of software under consideration
from the technological point of view led to the following conclusions. In most of
cases delivering lectures it is suffice to transfer only audio signal accompanied by
showing static video images. At the same time, for example, while controlling
quality of the student’s mastering material or conducting counseling one should
provide existence of the dynamic video connection. Text messages transfer is
mainly interesting for the student-teacher direction.

In general the systems under consideration could replace the traditional edu-
cational technologies and considerably reduce total costs.

Experimental test of the performance of the distance education system using
Office Communications Server 2007 showed that modern universities have to
make small capital contribution, operative support of the system will require the
increase of the existing financing less than by 10%.

Therefore, one could reaffirm that endorsement of the distance education
software provides necessary level of the student’s knowledge and allows curbing
total expenses for the academic process.
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HUKT B OBPA3OBAHUH JIUISI YCTOMYUBOI'O PA3BUTHS:
CTPATEI'MH 11O IPOEKTUPOBAHHUIO KYPCA
B PAMKAX COBMECTHOM MAT'MCTEPCKOM ONLINE TIPOT'PAMMBI

Baccunuoc Makpakuc
npodeccop
3aBenytomuid kadpenpoit KOHECKO «MKT B OYP»

I'penusa, Petumuo, Mpaknuon
Yuusepcuretr Kpura

Oo6pazoBanue s ycronuuBoro pazputus (OYP) crano kioueBbIM acrek-
ToM KadecTBa obOpaszoBanusg. MKT kak cpencTBoO M MHCTPYMEHT MOTYT CIIOCOO-
cTBOBaTh ToMy, uro OYP Oyzaer urpats mpeoOpasyroilyio poiib B Iiepenaye 1eH-
HOCTEH W IIPUHLIUIIOB, KOTOPBIE COCTABIAIOT OCHOBY YCTOMYMBOI'O PAa3BUTHS, KO-
TOPOE 3MXKAETCSA Ha CIOKHOCTH M B3aMMO3aBHCUMOCTH 4 CTOJIIOB yCTOMYMBOCTH:
OKpY’Karolllel cpejibl, 001IEecTBa, KyJIbTypbl U S3KOHOMUKH. [lo3TOMYy npoekTupo-
BaHHWE W MHTerpauus noiutuku OYP B yueOHbIE IIaHbl, IPOrpaMMbl 00yUYEHUS
YUUTENEH W YIPaBICHHUS LIKOJAMU M YHUBEPCUTETAMH SIBJISIIOTCS KIIFOUEBBIMU
IPUOPUTETAMU U TMpOoOJIeMaMH JJisi MPOJBMKEHUS MEXKIUCUUTIMHAPHBIX U JIAC-
IUTUTMHAPHBIX KOMIIETeHIM cTyneHta B pamkax OVYP. Taxxe TpeOyercs cyiie-
CTBEHHO M3MEHUTh PyKOBOJACTBO OVYP, KOTOpOE NOIKHO COCTOSATh M3 3HAIOIINX U
aKTUBHBIX MPOQPECCHOHAIIOB U3 IIKOJI, YHUBEPCUTETOB, MPABUTEILCTB, UCCIIEOBA-
TEIbCKUX WHCTUTYTOB, TPAXKIAHCKOTO OOIIECTBAa U YACTHBIX MPEANPUITHI, KOTO-
pbhle MOTYT 00€CTIeUnuTh MPETBOPEHHUE B JKU3HB ITHX nepeMeH. OaHako OOJbIINH-
CTBO OCHOBHBIX OOpPa30BATENBHBIX CHUCTEM HE OTBEYAIOT ATHUM TPEOOBAHUSIM.
Online oOydeHune kKak abTEPHATUBHBIN H/WIIN JOMOJHUTEIIBHBIN METO/I ITO3BOJIHIIO
HAJESATHCS, YTO ITO MpobOen OyneT 3akphIT. JlaHHBIN TOKIIA] MPEICTaBIsIeT cCOO0M
KOHLENTYaJIbHYIO CUCTEMY, KOTOpas Oblia pa3paboTaHa AJid MPOEKTUPOBAHUS U
otieHkH Mojyaei online oOy4enus asst MarucTepckoit mporpammsl B ooact MKT
B O0pazoBaHuu AJig yCTOMUMBOIrO pa3BuTHs. OCHOBHOE BHUMaHHE (POKYCHPYETCS
Ha [IpoekTupoBanuu pacnpeneiaeunoro yuactus (DPD): moaxon K mpoek-
TUpPOBaHUI0 U (¢uiaocodus, KOTOpbIe MOOUIPSIOT HEMOCPEICTBEHHOE YyuacThe
MOJIb30BATENIEN U APYTUX KIFOYEBBIX aKTOPOB WJIM AKIIMOHEPOB B MIPOLIECCE MPOEK-
TUPOBAHMSI.
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ICT IN EDUCATION FOR SUSTAINABLE DEVELOPMENT:
STRATEGIES FOR COURSE DESIGN OF AN ONLINE
JOINT MASTER’S DEGREE PROGRAM

Vassilios Makrakis
Professor
Chairholder, UNESCO Chair on Information and Communication Technologies
(ICTs)
in Education for Sustainable Development

Greece, Rethymno and Heraklio
University of Crete

Education for Sustainable Development (ESD) has become a key aspect of
education quality. ICTs both as means and tools could enable ESD to play a trans-
formative role in conveying the values and principles that form the basis of sus-
tainable development and underlining the complexity and interdependence of the
four pillars for sustainability, the environment, society, culture and the economy.
Therefore the designing and integration of ESD policies in curricula, teacher train-
ing and school management is a key priority and challenge to promote interdisci-
plinary and disciplinary ESD student competences. It also requires transformative
ESD leadership from knowledgeable and active professionals in schools, govern-
ment, research institutions, civil society and private enterprises to make the neces-
sary changes happen. However, most of the mainstream education systems aren’t
effective in responding to these demands. Online learning, as an alternative and/or
complementary delivery method, has raised hopes for bringing the gaps. This paper
presents a conceptual framework that has been developed for the design and evalu-
ation of online learning modules for a joint Master’s degree program in the field of
ICT in Education for Sustainable Development. It focuses on Distributed Par-
ticipatory Design (DPD): a design approach and philosophy that supports the
direct participation of users and other key players or stakeholders in the design
process.
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3JEKTPOHHBIA YHUBEPCUTET
B YEJISIBUHCKOM I'OCYJAPCTBEHHOM YHUBEPCUTETE

A. B. Menvnukos
J-p TEXH. HayK, mpodeccop
MIPOPEKTOP IO Hay4dHOU padboTe

U. B. 3axapoea
KaH[I., GU3.-MaT. HAyK
HAYaJIBHUK OTJIe]Ia HH(GOPMAIIMOHHBIX PECYPCOB

M. C. Tumuenko
IPOTPAMMHUCT OTJea HHPOPMAITMOHHBIX PECYPCOB

Poccus, r. UenssOnuck
I'OVYBIIO «Yenl'V»

Pa3Butne u mmpokoe npuMeHeHue MH(POPMALMOHHBIX U KOMMYHHKAI[MOH-
Heix TexHonoruit (MKT) sBnsercs rmobanbHON TeHIEHIIMEH MUPOBOTO Pa3BUTHS U
OJIHUM M3 peIIaomuX (PaKTOPOB KOHKYPEHTOCTIOCOOHOCTH SKOHOMUKH, PaCUINpe-
HUSI BO3MOXXHOCTEW €€ HMHTErpalid B MHPOBYIO CHUCTEMY XO3SHCTBa, CKOPOCTH
pa3BUTHUSl MHHOBAIUH, MOBBIIICHHUS 3(()EKTUBHOCTH TOCYAAPCTBEHHOTO yIpaBJe-
HUSL 1 MECTHOTO CaMOYIIPaBJICHUS.

Coxkpanienuto orcraBanusi Poccuu OT MpPOMBIIUIEHHO-Pa3BUTHIX CTPAaH IO
YPOBHIO HHGOPMATH3ALUU SIKOHOMHUKHU U 00IECTBA MPENSATCTBYET Pl (PaKTOPOB:

— HecoBeplleHHas HOPMAaTHBHO-TIpaBOBast 0a3a, paszpadaThiBaBIIasics 0e€3
ydeTa BO3MOKHOcTel coBpeMeHHbIX KT

— HenocraTtouyHoe paszputue MKT B o0mactu rocyaapCTBEHHOIO yNpaBlie-
HUSI, HETOTOBHOCTh OPTaHOB rOCYAapCTBEHHOM BJIACTH K MPUMEHEHUIO 3P PEKTUB-
HBIX TEXHOJIOTMI YHpPaBJICHHUS U OpPraHu3ali B3aUMOJEHUCTBUS C IpakJIaHaMH U
XO3SICTBYIOIIUMU CYyOBEKTaMHU;

— HEJIOCTAaTOYHBIM YPOBEHb MOJATOTOBKHU KaJpOB B 00JaCTH MCIIOIb30BAHMS
HKT, B TOM unciie Cpeid MyHULIUIIAIBHBIX U TOCYAAPCTBEHHBIX CIIYXKaIIMX;

— OTCYTCTBHE LEIOCTHOW HHGPOPMAIMOHHON HMH(DpacTpyKTyphl U dhdek-
TUBHOM MH(POPMAIIMOHHON MOJIEPKKU PHIHKOB TOBapOB U YCIyT, B TOM YHCJE B
cdepe dIeKTPOHHOM TOPTOBIIH;

— 1U(pPOBOE HEPABEHCTBO PErMOHOB, OTIEIbHBIX KAaTErOpUM rpaxaaH, B
TOM YHCJIIE JIUL] C OTPAHUYEHHBIMU (PU3NYECKUMHU BO3MOKHOCTSIMH.
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JeiicTBre 3TUX (HaKTOPOB yCYryOJIseTcs pa3pblBOM MEXKIY KayecTBOM 00-
pa3oBaHUs U MOTPEOHOCTSIMU phIHKA U OM3HEca, pOCTOM TpeOOBaHUM K KOMIIETEH-
UM TIePCOHAJIa, MOCKOJIbKY CIIOKHBIIASICS CUCTEMa OOYYEHUS MOAJIEPKUBACT
YXOSIIYI0 HHIYCTPHAIBHYIO MOJIEIIb SKOHOMUKH.

Jnsa  pemenus mnomoOHBIX mpobiaeM B objacth  MHGOPMAIMOHHO-
KOMMYHUKAIIMOHHOMN TOJIMTUKH, CIIIAXKUBAaHUS WH(OOPMAITMOHHOTO U ITU(GPOBOTO
HEPABEHCTBA PErMOHOB M T'Pa)KJaH B MUPOBON 00pa30BaTEIbHOW M HAYYHOH IMpakK-
THUKE HCIIOJIB3YETCS MOJIETh JIEKTPOHHOTO YHHUBEPCUTETA. DJICKTPOHHBIA YHUBEP-
CUTET MO3BOJISIET OPraHU30BaTh OOPA30BATEIbHBIN MPOLECC C HMCHOJb30BAaHUEM
COBPEMCHHBIX JUCTAHIIMOHHBIX MHTEPAKTUBHBIX TEXHOJOTHI, KOTOPBIE o0OecIieyaT
KUBOE OOIIICHUE TIpeToaBaTeIei U CTYACHTOB, BHE 3aBUCHMOCTH OT UX MECTOIIO-
JIOKEHHUA, a TaKXe CO3[aTh €MHYI0O KOMMYHHMKAllMOHHYIO cpeay, Ha 0a3e ceTu
HNnTepner.

Cucrema 3JIEKTPOHHOIO 00pa3oBaHUS oOecrieynBaeT peaau3aluio
cnenyronux ¢yHkmuit [1]:

— aJIMUHHCTpPUpOBaHUE yueOHoM nesrenbHocThio (Course Administration);

— ynpasieHue koHteHToM (Content Management);

— JIOCTaBKa MHTEPAKTHUBHOTO KOHTEHTa B (QopMe BHUICOKOH(pEpEHIUI

(Interactive Delivery);

— TPEIOCTAaBJICHHE JOCTyNa K dJIeKTpoHHBIM KoJutekiusMm (Electronic

resource access);

— BUpTYyaJbHbIe Jaboparopuu (Virtual laboratories);

— yIpaBJicHUE HaBUTAIMEH 10 KOHTEeHTY (Sequencing);

— TecTHpOBaHHUE U olleHMBaHue ydaierocs (Testing/Assessment);

— KOHTPOJIb 32 XOJIOM H pe3yibTaTamu padoTsl yuamerocs (Tracking);

— Beaenue npoduns yuyamerocs (Learner Profile).

OOyuenue cTyneHToB B IHCTHTYTE TIPOXOJUT B paMKax 00pa30BaTeIbHOTO
CTaHJapTa TPEThEro IOKOJEHHUS, C HCIOJIb30BAHHEM CHCTEM JIUCTAHIIMOHHOTO
oOyuenus e-Learning (Electronic Learning), koTopoe naer cienyrouue npeumy-
IIECTBA CTYJICHTaM:

— ynoOHOe BpeMsi U MECTO JjIsl O0yUCHHS,;

— TIOJy4YeHHUE MPAKTUYECKUX 3HAHHM;

— MPOYHOE YCBOEHUE 3HAHWMU;

— TOCTOSTHHBIN KOHTAKT C TPETo/IaBaTeleM;

— WHIUBUAYAJIbHBIA rpaduK 00ydeHNs;

— DSKOHOMHSI BPEMCHH H JICHET,

B nporiecce 00ydeHus HCTIOIB3YIOTCS HHPOPMAITMOHHBIC CHCTEMBI:

— Adobe Acrobat Connect Pro (cuctema opranu3aiiuu BUaA€OKOHGEPEHIINH);

— DIIeKTpOHHBIN JekaHat[2];

— Moodle (3:71eKTpOHHBIN KaTajIor ¥ CPEACTBA ATTECTALIMU CTYICHTOB);

— JIu4HbBIA KAOUHET CTYCHTA.
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Puc.3. JInunbrit KaOWHET CTYICHTA B DJIEKTPOHHOM JIeKaHATE

OOpazoBaTenbHasi CUCTEMa MO TOJTOTOBKE M TEPETNOJArOTOBKE KaJapoB B
obnacTi MHGOPMAIIMOHHBIX TEXHOJIOTHI OCHOBaHA HA Pa3BUTHUU:

— KPEIUTHO-MOAYJIbHOW CUCTEMBI O0yUYCHUS;

— OaJbHO-PEUTUHTOBOM CUCTEMBI ATTECTAIIUU CTYJCHTOB;

— MYJBTHUA3BIYHON CUCTEMBI JUHTBUCTUYECKOU MTOJTOTOBKH;

— 3G (EKTUBHBIX KOTHUTUBHBIX TEXHOJOTHH TIEpeaaun 3HAHHUM.
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The development and wide spread of ICT is a global trend of development
throughout the world and one of the decisive factors of competitiveness of econo-
my, enhancement of its opportunities to integrate in the global household system,
speed of innovation, increasing efficiency of state government and local self-
government.

A number of factors prevent reducing Russia lagging behind the industrial
developed countries according to the level of informatization of economy and soci-
ety, they include:

— imperfect regulation basis which does not take into account modern ICT;

— insufficient development of ICT in the field of state government which is
not ready to apply efficient technologies of government and organization of citi-
zen-households interaction;

— insufficient level of staff training in the field of ICT including local au-
thorities and civil servants;

— lack of an integral information infrastructure and effective information
support for markets of goods and services including e-trade;

— digital imparity of regions, some categories of citizens including people
with limited physical abilities.

These factors are exacerbated by the gap between education quality and re-
quirements of business and market, growing requirements to staff competence be-
cause the established system of education supports the outgoing industrial econom-
ic model.

In order to solve these problems in the sphere of ICT policy, to decrease in-
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formation and digital imparity of regions and citizens the world education and sci-

entific community uses the model of electronic university. E-university allows or-

ganizing the academic process using modern distance interactive technologies

which provide live student-professor communication regardless their location as

well as creating an integral communicative system based on the Internet.
E-learning system ensures fulfillment of the following functions:

— Course Administration;

— Content Management;

— Interactive Delivery;

— Electronic resource access;

— Virtual laboratories;

— Sequencing;

— Testing/Assessment;

— Tracking;

— Learner Profile.

Education of students at the University is carried out according to the educa-
tional standard of the 3™ generation using e-learning which gives the following ad-
vantages to students:

— comfortable time and location for learning;

— getting practical knowledge;

— good mastering of knowledge;

— permanent contact with a professor;

— personal schedule;

— saving time and money;

The following information systems are applied in the academic process:

— Adobe Acrobat Connect Pro (videoconferencing organization system);

— Electronic Dean’s office;

— Moodle (electronic catalogue and means of students assessment);

— Personal office of a student.
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O KA®EJIPE
MH®OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOT Wil
B BUBJIMOTEYHBIX MUCCJIETOBAHUSX,
OBPA30BAHUU U KYJIbTYPHOM HACJEJIUU IOHECKO

P. Hukonoes
PYKOBOAUTEND JIenapTaMeHTa

bonrapus, Codus
['ocynapcTBeHHbIM YHUBEepcUTET BUOIMOTEUHBIX UCCIEA0BAaHUN
¥ MTHGOPMAIIMOHHBIX TEXHOJIOTH

B nanHOM nokiaze mpencTaBieHbl ucTopust GOPMHUPOBAHUS U TIEPCTICKTUBBI
pasButus HoBoi Kadeappr FOHECKO — xkadeapsr wmHOOpMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B OMOIMOTEYHBIX UCCIEAOBAHUIX, 00pa30BaHUHU
U KyJIbTYPHOM HACIICUU B YHUBEpPCUTETE BHOIMOTEYHBIX WCCICAOBAHWN W WH-
dbopmanmonnbix Texnonorui B Coduu, bonrapus. Ocoboe BHUMaHUE yACNISIETCS
MIPOCKTaM W MEPOTIPUATHSM, TPOBOJIMMBIM B Y HUBEPCHUTETE, a TaK KE€ €r0 HAIMO-
HaJIBbHBIM ¥ MEXIYHApPOJHBIM MapTHEpPaAM, JACATEIBHOCTh KOTOPBIX CBs3aHa C WH-
HOBaIMOHHBIM Hcnosib3oBanueM WKT B chepe oOpazoBaHMs, IEKTPOHHBIX OHO-
JUOTEK W OIU(PPOBKE KyJIbTYpHOTO Hacieauss B bonrapuu u FOro-BocTounoit EB-
porie.

B noknane paccMOTpeHBI HMIMPOKHE BO3MOXHOCTH MEXKIYHAPOIHOTO CO-
TPYJIHUYECTBA, KOTOPHIE MOTYT CTaTh JOCTYITHBI YHUBEPCUTETY MPU OTKPHITUH HO-
Boit kapenprt KOHECKO.

Taxoke moOKJaj 3aTparuBaeT TEMYy WHOTO B3IJIsiIa OMOIMOTEKH B IIUPOKOM
KOHTEKCT€ HOBOTO HH(POPMAIMOHHOTO OO0MIecTBa. AHAIM3UPYyETCS HE0OXO0au-
MOCTh WHCTUTYIIMOHATHHBIX HM3MEHEHUH B IIKOJIAX U YHUBEPCUTETAX, MPU3BAHHBIX
aIaITHPOBATHCS K COBPEMEHHBIM TPEOOBAaHUSM CETEBOTO W WH(POPMAITMOHHOTO
obmectBa. Ocoboe BHMMaHWe B JOoKiane yaensercs Texunosorusm Web 2.0, a
TaKXKe JICKTPOHHBIM HHPPACTPYKTYpPaM | UX BIHMSHUIO Ha 00pa30oBaHUE U MTPOBO-
JTUMbIE B IIKOJIAX U YHHBEPCHUTETAX HCCIeJOBaHUsA. Brinensercs TO , HACKOJIbKO
BAXXHO pa3paboTaTh AOJATOCPOUHYIO TAKTHKY MEAAroruuecKoi MoJAroTOBKH, aJiarl-
TUPOBAHHYIO K HOBBIM JOCTHXKEHUSM B Cepe TEeXHOJIOTMYECKH OCHAIIEHHBIX HC-
CJIeIOBaHUI TI0 OOYYEHHIO U HOBBIM TEOPHUSIM O0yueHHUs. B IIKoJIbHBIE U YHUBED-
CUTETCKHUE Yy4YeOHbIC IJIaHBl PEKOMEHIYETCS BKIOYATh (DOPMUPOBAHHME HABBIKOB
oOIIeHus: M 3HaHUM, HEOOXOMUMBIX ISl PabOTHI B cpefe 00ydeHus, OCHOBAHHOMN
Ha Web 2.0 u 1pyrux rio0aibHbIX COIMAIbHBIX CEPBHCAX.
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B noxnane omucan ombiT paOOTHUKOB YHHBEPCHUTETA , MOJYYEHHBIN MpHU
pa3pabOTKe ANEKTPOHHBIX OMOIMOTEK W MHTETPUPOBAHUU MX B COOTBETCTBYIOIINE
oOpa3oBarenbHbIE CTPATETMH M MPOrpPaMMbl €BPOIEWCKOr0 ypoBHs. B kauecTBe
npuMepa npuBeAEH MU(PPOBON apXUB PECYpPCOB METAAHHBIX I 0OyUYeHUS Te1a-
rOroB M 0a3upyIONIUIiCS Ha HEM TIopTai JyIsi oOMeHa onbiToM. W apxuB, U mopTtan
pa3pabaThIBarOTCs B paMKax eBporeiickoro mpoekra Share. TEC. B noknaxe omnu-
CaHbI 0XKUJAHUSI, KOTOPBIC MEJArOTh U UX METOJMCTHI BO3JIaraloT Ha 3Ty CUCTEMY.
PaccmaTpuBaroTcs HEKOTOpPBIE MOIXO0Abl K 00€CTICUEHUIO AJIEKTPOHHBIX OMOIHOTEK
(GYHKIIMOHAIBHBIMU BO3MOXKHOCTSIMU aJIAIITUBHOCTHU C II€JIbIO BBICTPOUTH U 000-
raTUTh KOHEUHBIN OMBIT MOJIb30BATEIIS.

B noknane mpencrtaBieH oOmuil 0030p IMIMPOKO HUCMONB3YEMBIX TEXHUK U
METOJOB JOCTHXEHHUS aJaNTUBHOCTH. Takke MOJAHMUMAETCS BOIMPOC O TOM, Ha
CKOJIBKO 3Ta aJalTUBHOCTh OCYIIECTBUMA U, B CBA3U C ITUM, NMPUBOJUTCS HE-
CKOJIBKO TIPUMEPOB U PEKOMEHJAIUH, B3SITHIX U3 HEMOCPEICTBEHHOTO OIbITA, MO-
JTy4aeMoro KoMaHzoM, padoratomieii B mpoekre Share. TEC.

PaccmarpuBaroTcsi BO3MOXKHOCTH OOBEIMHEHUS OOTaToro eBpOINecKOro
OTIBITA M 3aKJIIOYCHHUH, CACIIAHHBIX KOMAaHAOMW, ¢ padOTON II00AIBLHOIO JBHKCHUS
o pazButuio OTKpeIToro O6paszosarensHoro Pecypca (OOP). Ananu3upyroTcs u
JEMOHCTPUPYIOTCS orpoMHbie Bo3MoxkHOocTH OOP mo mpeononenuto nemorpadu-
YECKUX, YKOHOMHUUECKUX U reorpauiyeckux rpaHul] B 00pa30BaHUU U MPOJIBHKE-
HUIO HETIPEPBIBHOTO U WHJIUBUIYAIM3UPOBAHHOTO 00pa3oBaHus. Beijgensercs oco-
0as ponb HoBOM Kadeapsl KOHECKO B nocTmXeHUu 3THX LEnei.

TOWARDS A UNESCO CHAIR
ON INFORMATION AND COMMUNICATION TECHNOLOGIES
IN LIBRARY STUDIES, EDUCATION AND CULTURAL HERITAGE

R. Nikolov
Head of Department of Computer Science

Bulgaria, Sofia
University of Library Studies and Information Technologies

The paper presents the background and the perspectives of establishment of
a new UNESCO Chair in Information and Communication Technologies in Li-
brary Studies, Education and Cultural Heritage at the University of Library Stud-
ies and Information Technologies in Sofia, Bulgaria. Special attention is paid on
the projects and activities of the university and its national and international part-
ners, which are related to the innovative usage of ICT in the area of education, dig-
ital libraries and digitalization of the cultural heritage in Bulgaria and in South-
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Eastern Europe. The paper discusses the wide horizons for international coopera-
tion that could be opened for the university by establishing a new UNESCO chair.

The paper deals also with a new vision of libraries in the wide context of
new information society. It analyses the need of an institutional change of schools
and universities in order to adapt to the current requirements of the networked and
knowledge society. The paper puts its attention on the Web 2.0 technologies and
e-infrastructures and their impact on education and research in schools and univer-
sities. It is emphasized on the importance of designing a life-long teacher training
strategy adapted to the new achievements in the technology enhanced learning
research and the new learning theories. Building social skills and competencies
appropriate to work in a Web 2.0 based learning environment and other global so-
cial software is recommended to be included both in the school and university cur-
ricula.

The paper presents the experience of the university team in building elec-
tronic libraries and integrating them in appropriate educational strategies and ini-
tiatives at European level. For instance, the paper presents a digital repository of
metadata resources for teacher education and a portal for a community of practices,
build around the repository. Both the repository and the community are developed
in the frame of the European project Share. TEC. The paper describes teachers’ and
teachers educators’ expectations from the system. Some approaches for endowing
digital libraries with adaptability capabilities in order to scaffold and enhance end
user experience are examined. The paper provides a general overview of tech-
niques and methods commonly adopted for achieving adaptability. It also discusses
how such adaptability could be implemented, and to this end illustrates specific ex-
amples and guidelines drawn from the practical experience that the team is current-
ly gaining in the Share. TEC project. Some opportunities to bridge the rich Europe-
an experience and expertise of the team with the global movement for developing
Open Educational Resources (OER) will be discussed as well. The paper will also
analyse and demonstrate the great potential of OER to overcome demographic,
economic, and geographic educational boundaries and to promote lifelong learning
and personalised learning. The role of the new UNESCO Chair in achieving such
goals will be emphasized.

83



Hapmmuepcmeo xagheop FOHECKO 6 o6racmu
HpUMEHEeHUsl UK 6 00PA306aHUU: UHHOBAUUU U NEPEO0BOIl ONbIM

OCOBEHHOCTH YIIPABJIEHUA
YYEBHbBIM TPOLECCOM BbIITY CKAIOIIEN KADE/IPbI
HA OCHOBE NTHHOBAIIMOHHBIX TEXHOJIOI'MHU

C. @. Cxkopuna
KaHJI. TEXH. HAayK, JOIICHT
TOLIEHT

Poccus, Caukr-IlerepOypr
Cankr-IletepOyprckuii rocyJapcTBEHHBIN YHUBEPCUTET
a’POKOCMHUYECKOT0 IPUOOPOCTPOCHHUS

ConuanbHO-3KOHOMUYECKHUE U TOJUTHYECKUE U3MEHEHHUS, TIPOUCXOAIINE B
HaIe cTpaHe, 00BEKTUBHO TPEOYIOT OOHOBIICHUS W yBEIMUYEHUS 00beMa 3HaAHUI
U HaBBIKOB, 00ECIICUMBAIOIINX HEOOXOMAUMBIA YPOBEHBb MPOGECCHOHATHHOU KOM-
METEHTHOCTH BBITYCKHHUKA. B CBSI3U ¢ 3TUM COBpEMEHHBIE 3a7]a4X BBICIIIEH ITKOJHI,
€€ HEMPEPHIBHOE Pa3BUTHE MPEIBSBISIOT K 00pa30BaTeIbHOMY MPOIIECCY BO3pac-
Tarolre TpebOBaHUs KaK B YaCTHU COBEPIICHCTBOBAHUSA €TO COACPKAHMS, TaK U B
€ro opraHusanvu u ynpabieHHH. COOTBETCTBYIOUINE 3a/a4l JOJKHBI TPU 3TOM
pelaThCsl Kak Ha ypOBHE By3a B II€JIOM, TaK M Ha YPOBHE €r0 CTPYKTYPHBIX IO/I-
pazaenenuit — kademp.

CeroHs y MHOTHX BBIITYCKHUKOB BBICIINX Yy4YeOHBIX 3aBEJICHUN YPOBCHD
3HaHWM B 00J1acTU TPO(PECCHOHATBLHOM JIeATETFHOCTH HE COOTBETCTBYET TpeOoBa-
HUSIM BpeMeHH. [10aToMy MMEHHO Tefarormyeckasl CuCTeMa JI0JDKHA O0ECIIeUHTh
rapaHTUPOBAHHOE KAa4eCTBO (POPMHUPOBAHUS 3HAHUH, a TaKKe MPEOJ0JETh BO3HU-
Karommx npotuBopeuns. Hanbosee akTyaibHbie TPOTUBOPEUHS:

— MEX]ly NOTPEOHOCThI0 COBPEMEHHOI'O OOIIECTBA B CIIELUATIUCTaX, 00J1a-
JAOMIMX MPOPECCHOHATHHON KOMIIETEHTHOCTHIO, U HEIOCTATOYHBIM 00OCHOBAHU-
€M METOJIOJIOTUYECKUX U TEOPETUYECKHX OCHOB OpTaHHM3aIli 00pa3oBaTeNbHOTO
nporecca 1 ynpaBieHUS;

— MEXIy OOBEKTUBHBIMU MOTPEOHOCTSIMU B COBEPILIEHCTBA Ipoliecca 00y-
YeHHUS U OTCYTCTBHEM HAay4YHO-METOJMYECKOT0 OOECIEeUeHUs] €ro OpraHu3ali U
yIpaBIICHUS,

— MEXIy MHTCHCHBHBIM BHEIPEHHUEM B TMPOIECC OOyUYEHHUS CPEICTB WH-
dbopmaTuzanuu, TMarHOCTUKN 3HAHUI U OTCYTCTBHEM HAJICKHBIX MEIaroruaecKux
U3MepHTeNel KauecTBa 00pa3oBaHusl.

B cBere pemennit bonoHckoro mpomecca U Mmepexofa CUCTEMBI BBICIIETO
o0pa3oBaHUsI HA MHOTOYPOBHEBOE 00yu€HHE 0CO00€ BHUMAHUE YJIENSAETCS KOH-
TPOJIHHO-OIIEHOYHOH JESATEILHOCTH B IENSIX MOJYYCHHS JOCTOBEPHBIX TUATHOCTH-
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yeckux naHHbIX. [loaToMy Hamboliee aKTyadbHBIM aCHEKTOM MNEAaroruuecKux Mc-
CJIeIOBaHUI CTAHOBUTCS ONTUMM3AIUS MOJCUCTEMbl HH(POPMAIIMOHHOTO olecIie-
YEeHUS YIPaBIEHUS MIPOIIECCOM 00yUYEHUSI.

Ha mpumepe omnbiTa mpenojiaBaHus IUCHMIUIMH crnenuaibHoctd 160402
«IIpubophl U CUCTEMBbI OPUCHTAINH, HABUTAIIMHA M CTAOWIM3AIMNY) 00CYKIAr0TCs
BO3MOKHOCTH UCIIOJIb30BaHUSI HHHOBAIIMOHHBIX TEXHOJIOTUM, KOTOPBIE MO3BOJISIOT
ONTUMHU3UPOBATH Mponecc o0yueHus: Ha kadenpe. OOBEKTOM HUCCIEIOBAHUS SB-
JISUICS TIpoliecc 00y4YeHusl, a MPEAMETOM UCCIEI0BaHUs — MHHOBALIMOHHBIE TEXHO-
JIOTUW ONTUMU3ALMK IIpoliecca o0ydeHus. boiee neranbHO paccMaTpuBaeTcs MOA-
cucteMa OleHKU 3P(HEKTUBHOCTH O0yUEHHUsI, BKIIOYAIOUIEH AUArHOCTUKY U HJICH-
TU(DUKALUIO C UCTIOJIH30BAHUEM MHHOBALMOHHBIX TEXHOJIOTUH.

VYcTaHOBIEHO, UTO pEelIeHHe OTMEUYEHHOMN 3a7aui 10 ONTUMHU3aLUU TPoLec-
ca 00yyeHHUsI BO3MOXXHO Ha OCHOBE NPUMEHEHHUS WHHOBAIIMOHHBIX TEXHOJOTHUU.
J171st TOTO JOJAKHBI OBITH: ONPEEIICHBI MyTH ONTUMHU3AIMH TIpoliecca OOyYeHUS U
YCTaHOBJICHBI COOTBETCTBYIOIINE KPUTEPHUH; BBISBICHBI IUIAKTHYECKHE OCOOCH-
HOCTH HCIIOJb30BaHUS HMH(DOPMAIMOHHBIX TEXHOJOTHH B Tpolecce OOydeHHS;
BHEJIPEHBI MHHOBAIIMOHHBIE TEXHOJIOTHH, TTO3BOJISIONINE JOCTHYD HAUITYUIUX Pe-
3yJBTATOB MPH 33/IaHHBIX 3aTpaTax.

CoBepiieHCTBOBaHUE YYEOHOTO Tpollecca B YCIOBUSX HH(DOpMaTHU3AIMH
00pa3oBaHMs JOJIKHO PACCMATPUBAETCS KaK ONTHUMAJIbHOE YIPABIECHUE MEe1aroru-
yeckod cucremoi. OHO cocOOHO 00ecneunTh AOCTUKEHUE MOCTABICHHOM LIeNn
yTEM BbIOOpa YIPABISIIOUIMX BO3JAECHCTBUA M3 MHOXKECTBA BO3MOXKHBIX MPU MH-
HUMAaJbHBIX 3aTpaTax. [lokazaHo, 4To pa3paboTaHHas MOJENb YIIPAaBJICHUS, a TaK-
e TEXHOJOTUYECKUM U MH(OPMAIIMOHHBIN MOAXOABI K Ipolieccy 00ydeHUs] MOTYT
CIIyUTh 0a3uCcOM JJisi BbIPaOOTKM BapUaTHUBHBIX MyTEeH ONTUMHU3AIMHU Mpolecca
00y4eHHs C UCTIOIB30BAHIEM HHHOBAIITMOHHBIX TEXHOJIOTHH.

PARTICULARS OF THE ACADEMIC PROCESS MANAGEMENT
AT THE GRADUATION CHAIR

S. F. Skorina
PhD in Technical Sciences
Associate professor

Russia, Saint-Petersburg
Saint-Petersburg State University of Aerospace Instrumentation

Social, economic and political changes in this country require upgrading and
expanding the volume of skills and knowledge which provide the graduate with the
necessary professional competence level. Therefore, the modern goals of higher
school, its continuous development pose increasing requirements to the academic
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process both concerning its content updating and organization and management.
The following tasks should be solved at the whole university level as well as at the
level of its structural departments, namely, chairs.

Nowadays the level of professional knowledge of many graduates of higher
educational establishments is not consistent with the time requirements. Thus, it is
the pedagogical system that should ensure quality knowledge formation and over-
come occurring contradictions. Today the most acute contradictions are between:

— the demand of the modern society in experts acquired professional com-
petence and the lack of methodological and theoretical bases of organization and
management of the academic process;

— the objective aspiration for upgrading the academic process and the
shortage of scientific and methodological support of its organization and manage-
ment;

— the intensive endorsement of means of informatization, diagnostics of
knowledge in the academic process and the lack of reliable pedagogical education
guality measurement units.

In the light of the Bologna process and transfer of the higher education sys-
tem to multi-step education special attention is attached to evaluation and control
to get trustworthy diagnostic data. Therefore, optimization of information support
for the education management process is the most relevant issue of pedagogical re-
search.

The presentation gives an example of teaching subjects within major 160402
«Devices and systems of orientation, navigation and stabilization» to illustrate the
opportunities of use of information technologies which optimize the academic pro-
cess. The research was targeted at the academic process and innovation technolo-
gies for its optimization. The system of assessment of education effectiveness in-
cluding diagnostics and identification using innovation technologies is scrutinized.

It was found out that the solution of the given task on optimization of the ac-
ademic process should be based on application of innovation technologies. It re-
quires definition of ways for optimization of the academic process and setting the
corresponding criteria; identification of didactic features of using information
technologies in the academic process; endorsement of innovation technologies al-
lowing to achieve the best results at the given costs.

Upgrading of the academic process in terms of informatization of education
should be regarded as optimum management of pedagogical system. It can provide
reaching of the set goal by sorting out managerial impacts from other numerous af-
fects at minimum expenses. The developed management model as well as techno-
logical and information approaches to the academic process are shown to form the
basis for elaboration of variable ways of the academic process optimization apply-
Ing innovation technologies.
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BCEMUWPHBIV YHUBEPCUTET HOBOI'O THUIIA
BE3 A3BIKOBbBIX, HAIIMOHAJIBHBIX U KYJIBTYPHBIX I'PAHUIL
(CHYTHUKOBBIE TEXHOJIOTHUH YCTOMYHUBOI'O PA3BUTHUS
B I''1IOBAJIBHOM MMUPE)

E. M. Maaumukoe

JIOKTOP TEXHUYECKUX U YKOHOMHUUYECKHUX HayK, IIpodeccop
JIeCTBUTEIBbHBIN YJICH
Poccniickoit akanemun actpoHaBTuku uM. K.9J. [{lnonkosckoro,
[Ipe3uneHT MexIyHapoHON acColMalni « 3HAaHUE)
[Ipencenarens MexrocynapcrBenHoro Komurera CHI
10 PacIPOCTPAHCHHIO 3HAHUN U 00Pa30BaHUIO B3POCIIBIX

Poccusa, MockBa

IIponiecc MEHTANBHBIX U3MEHEHUIM — CAMBIN CIOKHBIA U MPOAOJIKATEIbHBIN
IPOLIECC B YETIOBEUYECKOM KU3HMU.

KnaccHo-ypounast opma oOpa3oBaHus ucyeprajia CBOM PeCypchl B Hall
UH(OPMAIIMOHHBIA BEK, MOCKOJIbKY €€ MpPOU3BOJUTEILHOCTh HE COOTBETCTBYET
TpeOOBaHMSIM TPOIIECCOB T00anbHOTO ynpasieHus. Hago ocBoOoauTs Haie co-
3HaHUE OT MUPOBO33PEHUYECKUX CTEPEOTUIIOB U CTAHIAPTHBIX APTYMEHTOB.

Benukuit yuensiii BepHajackuii ckaszan: «HenoBeuecTBO — COBEPIICHHO YHHU-
KaJibHasi Pa3HOBHUJIHOCTh 3€MHBIX PECYPCOB, 00Jiafatomias OYeHb CHelUPpUIecKon
IPUPOAOH MONIOJHEHNS SHEPTHUH - YEPE3 3HAHUSA!»

Ceroaust Mbl UMeeM ITU(GPOBYIO MPONACTh 00BEMOM B MUJUTHAPA aOCOITIOTHO
0€3rpaMOTHBIX, HE YMEIOUIUX YNTATh W MUCAThH JIIOJIEH, & TAK)KE D-MUJUIHAPAHYIO
UBUIM3AIMIO, OTCTAIOMNIYI0 OT HEOOXOIMMBIX COBPEMEHHBIX 3HAaHUH.

JIukBUIMpOBaTh 3TOT LU(GPOBOM pa3phiB MPU CYIIECTBYIOIIEH KIACCHO-
ypo4HOil (popme 00yueHHs] HEBO3MOXKHO.

Camblii OenHbIM MWIMApA Jojaeld Ha 3emiie KUBET Tam, rae Murtepher
CJIMLIKOM Jopor (Hampumep, B A(dpuke) Win IpocTo HE MOXKET ObITh YCTPOEH B
CHIIy OCOOEHHOCTEM naHAmadTa U CypOBBIX HNPUPOJIHBIX YCIOBHM. DTO TOpHbIE
peruoHsl, 3anonsapbe U Kpalinuii cesep. IIpu MaccoBOM MCIOJIB30BaHUU CITyTHU-
KOBBIE€ KaHaJIbl CTAHOBATCA B CTO pa3 aeiiesie MHrepHera.

CeronHst K COBpEMEHHOMY OOpa30BaHHUIO HE MMEIOT JOCTyNa MUJUIHAPIBI
mofed. Munmuapapl JIIoIe He MOTYT HaWTH paloTy, ydacTBOBAaTh B HAay4YHO-
TEXHUYECKOM IIPOrpecce W KYJBbTYPHOHM JKU3HHU. beaHOCTh M HHUILETAa COIPOBOXK-
JA0T UX BCIO KM3Hb. BOT OTKyAa depmaroT CBOM pe3epBbl HapKoMadus, KPUMH-
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HaJIbHBIE CTPYKTYPbI U TEPPOPU3M.

[IpoOaembl paBeHCTBA JOCTyIA K 00YYEHHUIO OTHOCSTCS K JI€CSITKAaM MUJLIU-
OHOB YEJIOBEK, CUJIAIINX B THOPbMAaX, KO BCEMY IMMOXKUIIOMY HACEJICHHUIO TUIAHETHI U
MHOTUM JPYTUM KaTeropusiM Jrojieil. Bce oHM — Tskénas Holla Ha IJie4ax MUPO-
BOI DKOHOMHKH, a TIPU JOCTYIEe K 00pa30BaHUIO — €€ MOJIOKUTEIHHBIN OanaHc.

CrpaBuThbest ¢ 3TOM 3a/aueil MOXKET JIUIb CUCTeMa O0y4YeHHUs, UMEIoIIasi B
CBOEM pacHopsKEHUHM HOBEHIME CPECTBA JTOCTAaBKM 3HAHMM K MOTPEOUTENIO Ha
OCHOBE COBPEMEHHBIX CITyTHUKOBBIX KOMMYHUKAITUH.

CoBpemenHnomy npodeccopy Hyx)Ha He 40-MecTHaAsI ayJuTOpHsi, HE KJlacc, a
MOJIYMUJUTMOHHAS ApMUSI CIyIIATENEN.

Korma konmuectBo 0€3rpaMOTHBIX HEKOHKYPEHTOCIOCOOHBIX JIOJEH Ha
3eMJie MPEBBICUT KPUTUUECKYIO MACCy, OHM MOTYT MOXOPOHUTH HE TOJBKO CIIO-
KOWMCTBHE, HO U caMo Y ctorunBoe Pa3zputue YenoseuecTna.

[1naneTapHble IEHHOCTH MOCTOSHHO MEHSIIOTCS. DKCIOPT 3HAHUU U 00yue-
HUE CTAHOBSTCS CEpbE3HBIM BUIOM OM3HECA, a MHTEIUIEKTyalbHasi COOCTBEHHOCTh
IpeBpaIlaeTcs B cCaMblid JOPOTOM U MPUOBUIBHBINA BUJT COOCTBEHHOCTH.

B xauectBe 6a30BOM OpraHU3aIlMU CYIIECTBYET CYyNepCcoBpeMeHHas o0paso-
BarelsibHas cTpyKTypa. 910 CoBpeMeHHasi T'yMaHUTapHas aKaJeMHsl KaK UHCTHUTYT,
SBJISIFOLIMNCS OJHOBPEMEHHO BY30M, KPYIIHEWINEH TEIEKOMIIAHHEN U DJIEKTPOH-
HOM OuOIMOTEKOM, MpeBocxo el mo 00béMy Oubanorexky Konrpecca CIIA.

Omna pacrnosnaraetT COOCTBEHHbIM KOCMUYECKUM TEJICTIOPTOM, TOKPBIBAOIITUM
6osiee 400 ropoaoB B 14 rocyaapctBax mupa. 2500 npodeccopoB obecreynBaroT
oOyuenue 68 cneruanbHOCTAM mouTu 200 ThICSY cTyaeHTOB. HeoOxomumas duc-
JIEHHOCTB ayJUTOPHI JOJKHA ObITh yBEJMYEHA B THICSIYM M OoJiee pas, uTo B pe-
aJbHOM KJIaCCE HEBO3MOKHO.

CoBpeMeHHbIN 00pa3oBaTENbHBIM KOHTEHT, TAJAHTIMBO U TEXHOJOTUYHO
aJalITUPOBAHHBIM K BUPTYAJIBHON SKCIOPTHO-UMIIOPTHOM TPAHCIIOPTUPOBKE, 10J-
EH OTIIPABIATHCS W3 YHUBEPCUTETCKUX TEIECTYAUN 4Yepe3 CIyTHUKOBBIEC Telle-
MOPTHI 1O IEJIEBOMY 3apoCy B JIFOOYIO TOUKY TJIAHETHI.

HyXHO y4nTBIBaTBH, YTO I MOJY4YEHUS U OCYLIECTBIICHUS JlOCTOMHOU pa-
0O0THI HYXXHBI JUBEPCU(PUIIMPOBAHHBIC HOBEWINME, a HE BUEpalllHUE, 3HAHUS W
Hagbiku.

Ceromus obmemupoBoil nedummr yumreneir cocrabiser 26%. [lpu sTom
45 MUIUTMOHOB YuuTene 0e3HaIEKHO OTCTAIOT OT COBPEMEHHBIX 3HAHUM.

[Hudposoit Pa3peiB ctanoBurcs IIpomnacteio, ecnu Yuutenb, 00nagaronui
CaMbIMH COBPEMEHHBIMH 3HAHUSAMHM, HE MONy4uT [ 106anbHOM ayuTopun U He Oy-
JeT pacnonarath [ 106abHON MPOU3BOUTENBHOCTHIO 110 MOTpeOHOCTH OO0I1IecTBa
CroboaHoro [loctyna k 3HaHUSIM.

Hy»HO mcnosib30BaTh yKe UMEIOUIMECS B PACHIOPSIKEHUHN YEJIOBEYECTBA CO-
BPEMEHHbBIE TEXHOJIOTUU PACIpPOCTpAHEHUs1 3HaAHUU. VX MpOU3BOAUTENBHOCTh Ha
MHOTO TIOPSAJIKOB OO0JIbINIE TEXHOJIOTHH Mepeaun 3HaHui oT UenoBeka k Yenoseky.
Heobxoanm coBpeMeHHbIN KOCMUYECKUN JUCTPUOBIOTOP — TEJIEHOPT — PeabHBIN
Bcemupnbiii YHUBEpCHUTET, KOTOPBIN cenaeT 3Ty paboTy /s YenoseuecTsa.
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Texuuuecku, 1OpuAMYECKU U yke ¢pakTuuecku padora BecemupHoro Yuu-
BepcuTeTa Havanach ycwiusiMu MA «3nanue» 1 MI'K Komurera. B To e Bpems,
MOJIOJIO€ MOKOJICHUE JTaBHO YEPE3 BUPTYaAIbHOE IMPOCTPAHCTBO MPEOIOIEBAET Ipa-
HUILIBI IUBWJIN30BAHHBIX CTPaH.

Hy>XHBI THHOBallMOHHBIE MEPEMEHBI HA MEHTAJbHOM YPOBHE B HAIIEM CO-
3HaHuu. HeoOxommMo maccoBoe oOpa3oBaHuE JIOJEH, MPUUYEM MHHUMAIBHO U
TOJIBKO NIEPBOHAYAJIBLHO OCHOBaHHOE Ha OOydeHMH, a 3aT€M NPEIOCTaBICHUE UM
BO3MOXHOCTH M3ydeHHs 10 MHTEpecaM U CLIOCOOHOCTSIM.

S mpencraBiA0 3[€Ch CTApEHIIyI0 HEMPAaBUTEIbCTBEHHYIO OpraHU3alUIo
Mexnaynapoanywo acconuanuio (MA) «3HaHue», 00JaAalollyl0 KOHCYJIhTaTHB-
HbiM cratycoM FOHUN/IO, I'enepanbHpiM KOHCYJIBTaTUBHBIM cTaTycom DKOCOC
OOH u xoHCYNnbTaTUBHBIM cTaTycoM B JlemaprameHte oOILIEeCTBEHHOM HMH(OpMa-
i OOH (DPI).

B Teuyenue moutu 60 seT Hama opraHW3alys 3aHUMAETCS MPOCBETUTEIIb-
cTBOM: 4,5 MJIH. HAIlIMX YJIEHOB YUTAJIMU CBBIIIE 25 MIIH. JIEKIHI B TO/I.

3a nocnennue 10 eT HAKOIUIEHBI OTPOMHBIN OMBIT U TEXHUYECKHUI MOTEH-
1[1aJl, OCBOEHBI HOBBIE TEXHOJIOTHH, CO3JAaHbl KPYITHEHIINE B MUPE CITyTHUKOBBIE
oOpa3zoBaTenbHble HEHTPhl B MockBe, pernonax Poccuu, ctpanax CHI' u psne
JPYTUX ToCyAapcTB MHUpPA, BKIIOUYAs TPYAHOJOCTYIIHbIE BEICOKOTOPHBIE U JTaJIEKHE
CEBEPHBIE PAlOHBI.

Kaxapiit ron ooHoBIisiercst 10 20% HCHOb3yeMbIX CeroHs 3HaHul. «baHk-
POTCTBO» MO CIELUATILHOCTH HACTYIAET yepe3 S5 — 6 JeT.

CeronHst He0OXOIUM TaJIaHT MOMYJSIPU3ATOPA HOBEUIIUX JOCTHXKEHUM IU-
BUJIM3AIIMM B CaMbIX Pa3HBIX OTPACisIX 3HAHWM, 0O0eCrieYeHHbIH MPOU3BOAUTEINb-
HBIMH TEXHOJIOTHUSIMU PacCHpOCTPaAHEHHUSI.

3HaHMS — 3TO DHEPreTUYECKas cpela LUMBWIN3ALMHM, KOTOpas «pPa3IUTa»
Cpelu MHOXECTBA YHUBEPCUTETOB, 00pa30BaTEIbHBIX U HAYYHBIX IICHTPOB.

Heobxoaum oOmuit 1ieHTp auctpuOyiuu 3HaHui - BceMupHbiil yHUBEpCH-
TeT. OH NOJDKEH CTaTh aKKyMYJISTOPOM TJI00AIbHOTO HAYYHOTO MOTEHIMaa, mpu-
OpUTETHI 00YyUYEHHUS TOJKHBI CMEHUTH IPUOPUTETHI U3YUEHUS.

B 3ToM cnyuae 6e3 KOCMHUYECKHX KOMMYHUKalMii He 000iTHCh. COBpeMeH-
HbI€ YHUBEPCHUTETHI U yueOHBIE LIEHTPHI JOJKHBI 00J1agaTh COOCTBEHHBIMU KOC-
MUYECKUMH TEJIETOPTAMHU.

Hy>XHBI 3KCHOPT W UMIOPT 3HAHUM Yepe3 eIUHbIA TUCTPUOBIOTOPCKUN Te-
aenopt. Heo6xonuma Oupka 3HaHUM, COCTaBICHHBIX M3 KOHTEHTA JIYUIIMX YHH-
BEPCUTETOB U MPo(deccopoB MUpPa, KOTOPHIE MO 3ampocy OTMIPABITCS B JIHOOYIO
TOYKY IJIAHETHI, COKpaIllas CHHEpreTHueckuil 3 (HEeKT B3auMOIeUCTBUS YUUTENS U
YueHuka.

Ponp oOpa3oBaHMsi B yCTOMUMBOM pa3BUTHUU YEJIOBEUECTBA HE JOCTATOYHO
OLICHEHA M HE MEPEeCMaTPUBAETCS JOJTrUe AecAThieTus. 1 31ech yMECTHO HaloM-
HUTH cioBa lIpesmnenra ['apBapackoro ynusepcurera Jlepeka boka: «Ecnu Bl
CUMTaETE, YTO 0OPA30BAHUE CIUIIKOM JOPOT0, MONPOOYHTE, TOYEM HEBEKECTBOY.

Tpanuimonnas cucrema oOpazoBaHus Oazupyercs Ha Gopmytie: «O0pa3o-
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BaHHE — Ha BCIO KU3Hb», YTO OBUIO IOCTATOYHO, KOTJIa 3HAHUSI OOHOBIISITUCH Pa3 B
30 ner. Bpemss motpeboBano npyroit gopmyinbsl: «OOpa3oBaHue — 4Yepe3 BCIO
KUZHBY.

DTO OJKHO CTaTh MPUOPUTETOM MOJUTUKHU TOCYIapCTB, COCTAaBHON YaCThIO
3aKOHOB M KOHCTUTYLMW, & 3aTEM - MEHTAJIbHOW YCTAaHOBKOW YEJIOBEUYECKOW LIM-
Bunm3anun. Heo6xoqumo BHeApeHHe 3ToN (HOPMYIIBI BO BCE YCHIIUS TOCYIapCTB,
YTOOBI TPOTUBOCTOSITH CYIIECTBYIOIIUM ITPOOIEMaM.

WORLD UNIVERSITY OF ANEW TYPE
WITHOUT LANGUAGE, NATIONAL AND CULTURAL BORDERS
(SATELLITE TECHNOLOGY FOR SUSTAINABLE DEVELOPMENT
IN A GLOBALIZED WORLD)

E. M. Malitikov
Academician, Professor,
Member of Russian Academy of Cosmonautics by K.E. Tsiolkovsky,
President of International Association «Znaniex»
Chairman of Interstate Committee of CIS
on Knowledge Promotion and Adult Education

Russia, Moscow

The process of mental change is the most difficult and continuous in human
life.

Today, the classroom system of education as transfer of knowledge from
person to person, became nonproductive because its performance does not meet the
requirements of the processes of global governance.

It is time to liberate our perception from world outlook stereotypes and
standard arguments.

As it was noted by (the prominent Russian scientist) V.l.Vernadsky, human-
kind is an absolutely unique variety of natural resources, having very specific na-
ture of its energy renewing through knowledge!

Today we have a digital abyss of a billion absolutely illiterate people who
can not read and write and in addition to this 5-billion civilization that is lagging
behind the required modern knowledge.

The reduction of such divide is impossible with the existing classroom sys-
tem of learning.

The poorest billion of people on Earth lives in those places where Internet
either is too expensive (e.g., in Africa), or simply cannot be provided in view of
landscape characteristics and inclement climate.

Nowadays billions of people cannot obtain modern education. Billions of
people cannot compete, have job, and adequately take part in scientific and tech-

90



Iapmnepcmeo xageop OHECKO ¢ o61acmu
npUMeHeHUs UKH 6 00PA306aHUL: UHHOBAWUN U NEPe06oll Onblm

nical progress as well as in cultural life. This is why poverty and misery accompa-
ny them in life.

They widen the reserves of drug mafia, criminal structures, criminal syndi-
cates and terrorism...

The problems of equality of access to education include the tens of millions
of people sitting in prisons, the entire elderly population of the planet, and many
other categories of people.

All of them are a heavy burden on the shoulders of the world economy and
if they get access to education they may become its positive balance.

Only new system of training can cope with this task. It must have in disposal
the latest means of knowledge delivery to the consumer on the basis of modern
satellite communications.

The modern professor needs not a 40-seat auditorium, not a class, but a half-
million army of listeners.

When the number of illiterate non-competitive people on the Earth will ex-
ceed the critical mass, they can bury not only peace, but also the sustainable devel-
opment of mankind.

Planetary values are constantly changing. Export of knowledge and learning
are becoming a serious kind of business and intellectual property becomes the most
expensive and profitable form of ownership.

There is our base organization - super-modern educational structure. Thus is
Modern University of Humanities6 which is also the host university, the largest
broadcaster and epy electronic library that exceeds the Library of Congress.

It has its own sole teleport covering by receiving terminals more 400 cities
in 14 countries. 2,500 professors provide teaching 68 specialties to 200 thousands
of students.

The required audience should be increased a thousand times or more that is
impossible in a real classroom.

Modern educational content, talent and technologically adapted to a virtual
import and export transportation, to be sent from the university TV stations via sat-
ellite teleports to the target request anywhere in the world.

We must keep in mind that if we want to obtain and implement decent work
it is necessary to diversify the latest, but not yesterday, knowledge and skills.

Today the worldwide shortage of teachers is 26%. At the same time 45 mil-
lion teachers are hopelessly behind the current knowledge.

The digital divide becomes a chasm, if a teacher with the most advanced
knowledge does not receive a global audience and will not have the global capacity
for the needs of a society of free access to knowledge.

We need to use already available to mankind modern technologies of shar-
ing knowledge. Their performance is by many orders higher than the technology
transfer of knowledge from person to person.

We need a modern space Distributor - teleport - the World University —
which will make this work for Humanity.
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Technically, legally, and actually the work of the World University has be-
gun due to efforts International Association "Knowledge™ and the CIM Committee.
At the same time, the younger generation through the Internet has stepped over the
borders of civilized countries.

The innovational changes at the mental level of our consciousness are re-
quired.

We need mass education of people with minimum and only originally based
on training, and then providing them with learning opportunities for the interests
and abilities.

Here, | am representing the oldest nongovernmental organization — Interna-
tional Association «Znaniey», having consultative status with UNIDO, general con-
sultative status with UN ECOSOC and consultative status with the UN Department
of Public Information (DPI).

Our organization has been devoting itself to education for about 60 years.
4.5 millions of our members gave more than 25 millions of lectures a year.

During the last 10 years, we accumulated experience and technological
strength, mastered new technologies, created largest in the world satellite educa-
tional centers in Moscow, regions of Russia, the CIS and a number of other coun-
tries, including hard-to-reach, mountain and remote north areas.

Seventeen percent of currently using knowledge is renewing annually. And
bankruptcy in profession could come in 5-6 years.

It is necessary today to have talent promoter of the latest achievements of
civilization in many different fields of knowledge, creation of productive technolo-
gies spread.

Knowledge is an energy medium of civilization that is disseminated among
many universities, educational and scientific centers.

We need the joint center of knowledge distribution — the World University.
It must become a global scientific capacity battery, the priorities of education must
change the priorities of the study.

In this case free space communications are necessary. We need the exchange
of knowledge drawn from the content of the best universities and professors of the
world, which on request will go anywhere in the world, reducing the synergistic
interaction between teacher and student.

The role of education in Sustainable Development of humankind was not
appreciated enough and it is has not been revised for many years. It is appropriate
to quote Harvard University president Derek Bok: «If you think education is ex-
pensive, try ignorancey.

Traditional classroom system of education is based on formula «Education
for all life», that was enough in the times when knowledge used to renew once in
30 years. Nowadays, life requires other formulation: «Education through all lifex.

This should become a priority of state policy, an essential part of laws and
constitutions, and then — mental aim of human civilization. Introduction of this
formula in all efforts of states is necessary to solve existing problems.
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INEJAT'OI'MYECKOE OBPA30OBAHUE
B THOPOPMAIIMOHHO-KOMMYHHUKATHUBHOM I1OJIE

C. A. I'onuapos
JloxTop (puIoIOrH4ecKux Hayk, mpodeccop
[lepBblii TPOPEKTOP

Poccusi, Cankt-IletepOypr
Poccuiicknii rocynapcTBEHHBIN niegarorndeckuil yausepeuret um. A.M.I'epuena

Poccuiickas cucrtema 06pa3oBaHusi HAXOAUTCS B COCTOSTHUU MOJICPHHU3AIUH,
LEJIb KOTOPOM COCTOUT B CO3/IaHUM MEXaHW3Ma YCTOMYMBOIO Pa3BUTHS CUCTEMBI,
obOecrieueHUsT COOTBETCTBHS 00pa30BaHMSA BbI30BaM XXI Beka, CONMAIBHBIM W
HYKOHOMHYECKUM TMOTPEOHOCTSAM CTpaHbl, 3alpocaM JUYHOCTH, OOIIECTBA, TOCY-
napctBa. Pa3Butrhe 00pa3oBaHHs HAa OCHOBE MOJEPHU3AIMU €CTh MOMCK HOBBIX
dbopm opraHu3alvu CUCTEMBI B X0JI€ €€ TeKYyIIero ()yHKIIMOHUPOBAHUS.

B wunTerpanpHoil mpoOneme pa3BUTHS  POCCUUCKOrO0 WH(OPMAIMOHHO-
00pa30BaTEIBLHOIO MPOCTPAHCTBA TNEJArOTUYECKOMY YHHBEPCUTETY OTBOIUTCS
oco0ast poJib Kak MPOBOJIHUKY MEJarornueckoro 00pa3oBaHusl, TJIe 3HAHUS SBIISIOT
co00if He caMolIellb, HO CPEACTBO (POPMHUPOBAHUS JTUYHOCTH, IJ€ aKIICHT CMEIIEH
CO 3HaHMM, KaK TaKOBBIX, HA MPOIECC UX MPUOOpEeTeHUusl. DTO CYIIECTBEHHOE OT-
JIMYHE TEarOTHYECKOTO 00pa30BaHus CIIYKUT 0a3UCHOU WaeeH, Mpeaornpeaes-
Iollel cBoeoOpa3ne Kak 3ajady, TaKk W IMyTed CTAaHOBJICHHS HWHOOPMAIMOHHO-
00pa3oBaTenbHOM Cpe/ibl U IMCTAaHIIMOHHON HAay4YHO-00pa30BaTENbHOM e TEIHHO-
CTH MEJarorHuecKOoro yHUBEPCUTETA.

Copeprxanve TUCTAHIIMOHHOW HAYyYHO-OOPa30BaTEIHHOU NEATEILHOCTH Tie-
JTarOTMYECKOT0 YHHBEPCUTETA, peain3dyemMoil mocpeactsoM Internet-texuomoruii,
OTIPEIEISIETCS, COBOKYITHOCTRIO (DYHKIMI MEJarori4ecKOr0 YHUBEPCUTETA B CH-
CTEM€ HEMPEPHIBHOTO MEJAarornyeckoro o0pa3oBaHus, B CUCTEME TUCTAHITMOHHOTO
00pa3oBaHUsI U B CUCTEME palbOThl BUPTYaIbHBIX (pacrpesieieHHbIX B IPOCTPaH-
CTBE€) HAYUYHBIX KOJUJICKTUBOB.

[Tosaraem, 4To B 3TOM Mpolecce HEOOXOIUMO UCXOAUTh U3 TOHUMaHUS TO-
ro, YTO FEPMEHETHUKA SIBJIAETCS OJHOW M3 BAKHEHIIUX CTPATETHM COBPEMEHHOTO
00pa3oBaHMs U TYMAaHUTAPHBIX HayK. [ pa3BUTHS COBPEMEHHOTO YHUBEPCUTET-
CKOro 00pa3oBaHUs M €r0 PeCypcHOTO oOecneueHruss He00X0auMo pa3padoTaTh Me-
TOHOJIOTUYECKUE OCHOBAHUSA, YUYUTHIBAIOIIUE COBPEMEHHBIE TEHIEHLUHUH OTeue-
CTBEHHOU U 3apy0eXHOW TepMEHEBTHKH, OPUCHTHUPOBAHHON Ha pelieHue npoodiem
MOHUMAaHUS B IIUPOKOM MEXAUCIIUIUIMHAPHOM KOoHTeKcTe. HeoOxomumo pa3zpabo-
TaTh HOBBIC JUJIAKTUKH, METOJUKH U TEXHOJIOTHH 00y4YeHUs, GOPMUPYIOIIIE aHa-
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JUTUYECKUE U UHTEIPAaTUBHBIE CIIOCOOHOCTH O0ydaroluXcsl Ha OCHOBE 00pa3oBa-
TEJIbHON T'€pMEHEBTUKH, pa3paboTaTh OOHOBJIEHHBIE IPOrPaMMBbl ITOBBILLIEHUS KBa-
AUQUKAUU AJI1 YYUTEIeH U BY30BCKUX INpENoJaBaTesield ¢ yueToM IpodiieM mo-
HUMaHMs Kak mpo0yieM Neaarorndeckoil repMeHeBTUKU. Posib U 3HaYeHue repme-
HEBTUKHM KaK METOJIOJOTMYECKON OCHOBBI COBPEMEHHOI HayKWM HE HcyeprnaHa U
OyZeT Bo3pacTaTh, IOTOMY YTO BE3JE, IJIe €CTh YEIOBEK, TaM €ro KOMMYHUKATHB-
HO-JIMAJIOTUYECKOE CO3HAHUE CTAIKUBAETCA C MPOOJIEMOIl MOHUMAHMS CMBICIOB U
MHTEpIIPETALEN 3HAKOB.

Poccniicknii roCy1apCTBEHHBIN NEeJarorn4eCKui YHUBEPCUTET
uM. A. W. I'epuiena o0nasaeT yHUKaJIbHBIM ONBITOM CO3/IaHUS U BHEAPEHUS B Iie-
JArOTMYECKYI0 MPAKTUKY TaKUX 3JEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HOBOTO
MIOKOJICHUSI, KOTOPbIE MOTYT OBbITh MCIOJB30BaH B Pa3IMYHBIX MH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX HAIIPaBICHUSIX:

— pa3paboTKa METOCTHOW KOHIIETINH WH(GOPMATH3AIMN CUCTEMbI 00pa3o-
BaHUS C YYETOM CHEIU(PUKN HAIIMOHATIBHONU CUCTEMbI 00pa30BaHMs;

— pa3paboTKa U BHEAPEHHE CUCTEMBbI JUCTAHIIMOHHOTO OOYyUEHHMS ISl BCEX
YPOBHEM MeJarorn4eckoro o0pa3oBaHus;

— pa3paboTKa 3JEKTPOHHBIX MYJBTUMEIUINHO HACBHIIIEHHBIX WHTEPAKTHB-
HBIX Y4€OHBIX MOJIyJIEH 10 Y4EOHBIM MpEeAMETaM) € BO3MOYKHOCTBIO HX HCIIOJIb-
30BaHMS KaK Ha aBTOHOMHBIX IEPCOHAIBHBIX KOMIBIOTEPAX, TAK U C MOCIEAYIO-
e MHTeTpaIeil B Cpely AUCTAHIIMOHHOTO 00y4YeHUS;

— pa3paboTKa UHCTPYMEHTAIBHBIX CPEACTB ISl CO3AaHUSI aBTOPCKUX AJEK-
TPOHHBIX UHTEPAKTUBHBIX YU€OHUKOB, YU€OHBIX MOCOOUI U T.A.

[TomaraeM, 4TO MOTEHIMAJ MEAATOTMYECKOr0 YHUBEPCUTETA B OOJACTH TY-
MaHUTApHBIX TEXHOJOTUN U MOATOTOBKU KaJIpOB HOBOT'O THIIA, TOTOBBIX pa3pada-
THIBaTh U PEAM30BBIBATH MpPOrpaMmbl ¢ ucnonb3oBanueM MKT, pomkeH ObITh
BKJIIOYEH B MH(OPMAIIMOHHO-KOMMYHUKATUBHOE U oOpa3oBareiabHoe mojie WMH-
ctutyta FOHECKO 1o nua@opManinoHHbIM TEXHOJIOTHSIM B 00pa30BAHUH.

PEDAGOGICAL EDUCATION IN THE FIELD OF ICT
S. A. Goncharov
Doctor, professor
First vice-rector

Russia, Saint Petersburg
Herzen State Pedagogical University of Russia

The Russian system of education is facing modernization which is aimed at
creation of a mechanism for sustainable development of the system for it to meet
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the requirements of the XXI century, social and economic demands of the country,
individuals and society. The development of education based on modernization
implies the search for new forms of the system of organization in course of its pre-
sent operation.

Pedagogical university plays a crucial role in the integral problem of devel-
opment of the Russian information and educational environment as a conducer of
pedagogical education targeted at forming the personality where the focus is shift-
ed from knowledge to the process of its acquiring. This distinguishing feature of
the teacher education constitutes the basic idea defining particularity of the tasks
and ways of information and educational environment formation as well as activity
of the pedagogical university.

The content of scientific and educational activity of the pedagogical univer-
sity implemented via Internet technologies is determined by a set of functions of
the pedagogical university in the system of life-long pedagogical learning, distance
learning and virtual (space distributed) scientific teams.

This process is founded on the fact that hermeneutics is one of the most im-
portant strategies of the modern society and humanities. One should develop meth-
odological bases taking account of the modern trends of domestic and foreign her-
meneutics oriented at solution of problems of understanding in the broad interna-
tional context for development of the modern university education. It is necessary
to work out new didactic approaches, methods and techniques of education which
shape analytical and integrative capacities of students on the basis of educational
hermeneutics, to write renewed programmes for teacher and professor skill upgrad-
ing considering problems of understanding attributed to pedagogical hermeneutics.
The role and importance of hermeneutics as the methodological basis of the mod-
ern science is inexhaustible and will increase because where the human-being
holds his\her communicative dialogue the mind faces the problem of understanding
of meanings and signs interpretation.

Herzen’s Russian State Pedagogical University has the unique experience of
creation and putting into pedagogical practice such electronic educational re-
sources of the new generation which can be used in various ICT directions:

Development of an integral concept of education informatization with ac-
count of particular features of the national educational system;

Working out and endorsement of distance learning for all the levels of peda-
gogical education;

Development of electronic multimedia saturated interactive studying subject
modules with a possibility to use them at autonomous PCs as well as to integrate
them in the distance learning environment;

Working out tools for creation of author’s interactive electronic textbooks etc.

The pedagogical university potential in the field of humanitarian technolo-
gies and training of new high-profile staff ready to invent and implement ICT-
based programmes should be included in ICT and educational field of the
UNESCO IITE.
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IMPUHIMIIBI TIOCTPOEHUA CUCTEMbI
CIIEDUAJIN3UPOBAHHBIX BUPTYAJIBHBIX CUMYJIATOPOB
TPAHCIHHOPTHBIX ITPOLNECCOB
IS HAYYHO-OBPA3OBATEJIBHOTI'O HH®OPMALIMOHHOI'O
IHEHTPA TPAHCIIOPTHOM JIOTUCTUKH

H. H. Maiiopoe
KaHJ. TEXH. HayK,
CTapIIuil mpernoaaBaTeab Kadeapbl CHCTEMHOIO aHAJIN3a U JIOTUCTUKHU

B. A. @emucoe
J-p TEXH. HayK, mpodeccop
nekaH ¢GakyJbTeTa a3pOKOCMHYECKUX TPUOOPOB U CUCTEM

Poccusi, Cankt-IletepOypr
CankT-IleTepOyprckuii rocy1apCcTBEHHBIN YHUBEPCUTET
a’POKOCMUYECKOTO MPUOOPOCTPOEHUS

Hcnonb3zoBaHue BUPTYATbHOTO IPOrPAMMHOTO OOECIICUEHHS] — ATO OJMH U3
YHUKaJIBHBIX MyTEeH NpH PElIeHUH NpoOJieMbl OpraHu3aluu JIabopaTopuil u crie-
[IUAJTU3UPOBAHHBIX UH(POPMAITMOHHBIX IIEHTPOB 0 U3YUYEHUIO CIOKHBIX MYJIbTH-
MOJAJIbHBIX JIOTUCTUYECKUX MporeccoB. Co3qaHne HMHTEIIEKTYAJIbHBIX JIOTUCTH-
YECKUX CUMYJISITOPOB JJiI OOyUEHHUS CTYJECHTOB METO/JAaM MPUHSTHS PEIICHUN IO
YOPaBJICHUIO MYJbTHMOJAIBHBIMU JIMHAMUYECKHUMU TIpOLIECCaMU IPEACTABISET
OJIHO M3 aKTyaJIbHBIX NMpuioKeHuu. [Ipn GyHKIIMOHUPOBAHUY MHTEIUIEKTYaTIbHBIX
CUMYJISITOPOB OTKPBIBAETCS BO3MOKHOCTH peaju3allii CJIOKHBIX IKCIIEPUMEHTOB
U BOCIIPOM3BEACHUS PA3IMUHBIX HEIITATHBIX W AKCTpeMallbHbIX cutyauuid. [Ipu-
MEHEHUE MOJIEJICH MPEICTaBICHNUS 3HAaHUI TIPEIMETHON 00JIaCTH MO3BOJIAET TPE/I-
JIOKUTH PEIICHUsT JJIs1 co3aaHusi 3(PPEKTUBHBIX MH(DOPMAIIMOHHBIX KOMIUIEKCOB,
o0nafarouMX PsAOM HHTEUIEKTYaldbHbIX (DYHKIHMA M OCHOBAHHBIX Ha MOJEISAX
MOBEJICHUSI U BOCIIPUSITUS CTYJICHTA U PYKOBOJIUTEISL O0yUEHHUSI.

B cumynsTope ecTb MeXaHW4YECKasi 4acTb, UMUTHPYIOIIAs YIIPABICHUE UMH-
TUPYEMbIM OOBEKTOM, KOTOpasi MepeaaeT YCKOPEHUs: U BUOpaIMu, U KOMIIbIOTEP-
Hasi, KOTOpasi COOCTBEHHO M 00eCreunBaeT WUTIO3UIO YIIPaBJICHUS MMyTeM KOOPIH-
HAIlMU JCHCTBUIN C BU3YaJbHBIMH, 3BYKOBBIMU U MpounMu dpdexramu. Kommbio-
TE€pHasl 4acTh, B CBOIO OUEPE[lb, MOJIPA3ICIACTCS HA CUCTEMY BU3YyallM3allUU, TaK
Ha3biBaemyto crieHy u3 okHa (Out of the window scene) u KOHTPOJIBHO-
ynpasisronyto dyactsb (host computing system) [1].

Hecmotps Ha mmpokuii cpoc Ha peIHKE, 3PHEKTUBHOE UCIOIB30BaHUE CO-
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BPEMEHHBIX CUMYJISTOPOB OTPAaHUYMBAETCS KpailHEe BaXKHBIM (DaKTOPOM — pealiu-
CTUYHOCTBIO OTPAKaeMOM CUTYaIlMU U BBITIOJHAEMbIMU (QYHKIIHSIMHU.

C mo3umuii CUCTEMHOT0 TOJIX0/1a B MpoIleccax TPaHCHOPTHOM JIOTUCTUKH
BBIICIIAIOT TPU YPOBHSI.

[TepBbiit ypoBeHb — pabouee MECTO, HA KOTOPOM OCYIIECTBISIETCS JOTU-
CTUYECKasl Onepanus ¢ MaTEPUAIBHBIM ITOTOKOM, T. €. IEPEIBUTAETCS, pa3rpyKa-
€TCsl, YIIAKOBBIBAETCS U T. I. TPy30Bas €IMHULA, ACTAllb WU JIFOOOU Jpyrou 3ie-
MEHT MaTe€pUaIbHOro MOTOKa. J[aHHBIE BOIPOCHI paccMaTpuBaroTCs B Kypcee «I'py-
30BEJICHUE» U MCIOJb30BAHNE COOTBETCTBYIOLIEIO CUMYJISTOpPA MO3BOJISET HA Ka-
YECTBEHHO HOBOM YpPOBHE MPOM3BECTU 3aKPEIICHHE MPEAOCTABIEHHOIO MaTepHa-
na. IIpu 3TOM 3a cUeT UPOKOTo UCIOIB30BAHUS CPEACTB MyJibTUMenna (rpaduku,
aHUMAIINH, 3ByKa) CYILIECTBEHHO MOBKIIIaeTcs A PpekTuBHOCT 00yueHus. CoBpe-
MEHHBIE TEXHOJIOTMH MO3BOJISIOT JETKO JOMOJIHATh NPUCYTCTBYIOIIUE B MaTepuall
«BCIUTBIBAIOIINE) TMOACKA3KH, a TpaduuecKre WIUTIOCTPAIMN - KOHTEKCTHBIMH T10-
SICHEHUSMH.

BTopoit ypoBeHb y4acTok, 1ieX, CKIa, TJie MPOUCXOAT MPOIECChl TPAHC-
HOPTUPOBKH TPYy30B, pa3Melatorcsa paboune Mecta. Ha nanHOM ypoBHE mporpam-
Ma JIOJDKHA BKJIIOYATh PEalbHOE OKpYXEeHHe, co3faBas 3(PQPeKT mpucyTcTBUS Ha
YYaCTKE JIOTHCTHYECKOTO MPEIIPUITHS.

TpeTuil ypoBeHb — cUCTEMA TPAHCIOPTUPOBAHMS U MEPEMELIEHUS B Lie-
JIOM, OXBaThIBAIOLIAA LIEMb COOBITUH, 32 HAYAJIO KOTOPOH MOXHO IPHUHITH MOMEHT
OTTPY3KH ChIPbs MOCTAaBIIMKOM. OKaHUMBAETCS 3Ta LEMb MPU NOCTYIUIEHUH TOTO-
BbIX M3/ENIUi B KOHeUHoe noTpebienue. Ha nanHoM ypoBHE mporpamMmmHoe oOec-
ne4YeHne JOJKHO BKIFOUYATh JIBA MPEbIAYIINX U COJIepKaTh BOBMOXHOCTH BBITIOJI-
HUTH PacueT JOCTABKU I'Py3a HAUIyUYIlIUM BapUAHTOM.

JlaHHbIE TPU YPOBHS JAOJKHBI OBITH BKJIIFOYEHBI B IIEMb TPOTPAMMHBIX CHMY-
JSATOPOB, OXBATHIBAKOIIMK KaXAbId 3Tall MYJIbTUMOJAIBHOIO JIOTHCTHYECKOIO
mpoiiecca.

Oco0oe BHMMaHHE yJIETUM 00YyYaroluM YMEHUSAM CHUMYJIATOpaM, KOTOPHIE
OTHOCSITCSL K MIEPBOMY M BTOPOMY YPOBHSIM - MYJIbTUMEIHUIHBIE aHUMAIMOHHbBIC
UMUTATOPBI, IPEIHa3HAYECHHBIE JUISI UMUTALUU U3MEHEHUS! COCTOSHUM (PU3HUECKO-
ro obopyaoBaHus (IpuOOPOB, YCTPOMCTB) MPHU Pa3IUYHBIX YCIOBHUSIX, CO3/1aBas
BUPTYJIM3ALMIO JAEUCTBUI JIOTUCTUYECKUX IpoueccoB. OCHOBHOM MX OCOOEHHO-
CTBIO SABJISIETCSI MAKCHMAJIbHO TOJHOE BOCIPOM3BEJCHHE BHEIIHETO BUAA TPAHC-
MOPTHBIX MPOIECCOB (MEPEIHUX MaHeNeH, KaOUH KpaHOB, MOPCKHUX CyJI0B, 3D mo-
Jiesie KOHTEMHEePHBIX TEPMUHAJIOB U T.JI.) ¥ JIEMEHTOB YIIpaBjieHUsI UMHU (KHOIOK,
TyMOJIepOB, Mepekiiouareneit) mwin nepemenieHus no HuMm B 3D npocTtpancTse, kak
K npumepy nepemenienune no 3D Mozaenu 3arpyKeHHOro KOHTeHHEpaMU MOPCKOTO
Cy/lHa KOHTEHHEpPOBO3a, a TAKXKE JBHKEHHUS OTIEIBHBIX JJIEMEHTOB B COOTBET-
CTBUM C BO3JCHCTBUIMM I0JIb30BATENS] HA OCHOBE CO3/IaHUSI AHUMALIMOHHBIX 00b-
eKTOB U CJIOXHBIX clieH. Oco0oe JOCTOMHCTBO NPU JOCTUKEHMHM OUYEHb Kaye-
CTBEHHOTI'O pa3pelleHUs 3aKIIF0YaeTCs B TOM, YTO CTYJEHT IOJIY4YaeT BO3MOKHOCTh
OJIPOOHO PACCMOTPETh TPAHCHOPTHBIA OOBEKT, 03HAKOMUTHCS C €ro JACTaIsIMH, a
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TaK>Ke BBITIOJTHUTh OrPaHUYCHHBIN Ha0Op ACHCTBUIM, CBA3aHHBIX C YPOBHEM Ollepa-
1007078

PaccMoTpuM mOCIEIOBaTEILHOCTh HCMOJIB30BaHUSI CUMYJISITOPOB — COJIEP-
JKaIlMX B ce0¢ y4acTOK MYJIbTHMO/IaIbHOrO TPAHCIIOPTHOIO Iporecca (puc. 1).

Cumynstop 1 Cumynsitop 3
3axo/1 MOPCKOI'O KOHTEIHE- [ Onepanys norpy3ku KOHTeHHe-
pOBO3a B IOPT C UMHUTALUEN pa WM rpysa Ha XKeJIe3HOHO-
MOPTOBOM HHPPACTPYKTYPHI > POKHBIN COCTAB B PEKUME
B PEKHME PEATLHOTO pEeaJbHOTO BPEMEHU
BpEMEHU l

Y

Cumynsitop 4
Pacuet BbIOOpa ONTUMAIBHOTO Iy TH
JIOCTaBKU T10 JKEJIEe3HOM Jlopore 3a-
Ka34MKy Ipy3a

Cumyunsarop 2
Pasrpy3ka cyHa ¢ momMoIbr
IIOPTaJIbHOIO KpaHa B PEXUME

peasibHOrO BpeMenH . [lomenie-
HUE KOHTEHWHEepa Ha CKJIaJ.
(st yyuiieHus mpakTHUYeCKUX
3aJIaHuH JIy4lle UCII0Ib30BaTh
MOPCKHE KpaHbl pa3IMuHbIX
BHJIOB)

Puc. 1. IlocaenoBaTeabHOCTE UCIIOIB30BaAHUS
BUPTYAIbHBIX CUMYJIATOPOB TPAHCIIOPTHOM JIOTUCTUKHU

Hcnons3oBanue CUMYJIATOPOB, KaK IIPUBCACHO HA PHUC. 1, IIO3BOJISICT Ha Ka-
YCCTBCHHO HOBOM YPOBHC ITOATOTAaBJINBATL CIICIUAJIMCTOB B 00J1aCTH JIOTUCTUKH U

CO371a€T OCHOBY JIJISl YIIYUIICHHS pa3pabOTKH YK€ CYIIECTBYIOUIUX CUMYJISTOPOB
IIPY MEepEeXo/ia Ha HOBBIE MPOTPAMMHBIE TIAT(HOPMBI.

Jlureparypa
1. B.C. babenko. BupryanpHas peanbHOCTb. ToJIKOBBIN cioBaphk TepMuHOB. ['YAIL.,2006, 86 C.
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THE PRINCIPLES OF CONSTRUCTION
OF THE SPECIALIZED VIRTUAL STIMULATORS SYSTEM
FOR TRANSPORT PROCESSES
WITHIN THE INFORMATION CENTER OF TRANSPORT LOGISTICS

N. N. Mayorov
PhD
Senior lecturer, Chair of System Analysis and Logistics

V. A. Fetisov
doctor, professor
Dean, Faculty of aerospace instruments and systems

Russia, Saint-Petersburg
Saint-Petersburg State University of Aerospace Instrumentation

The use of virtual software is one of the unique ways to solve the problem of
organization of laboratories and specialized information centers for studying com-
plex multi-modal logistic processes. Creation of the intellectual logistics simulators
for teaching students the methods of decision making on management of multi-
modal dynamic processes is one of its relevant applications. Using intellectual
simulators one can carry out sophisticated experiments and reproduce various non-
textbook and emergency situations. Using the models of knowledge providing in a
subject area allows proposing decisions for creation of efficient information com-
plexes with a number of intellectual functions based on behavioral models and per-
ception of the student and teacher.

The simulator includes a mechanical part imitating an object management, it
transfers accelerations and vibrations; and the computer part which provides the
illusion of the process management by coordination of activities with visual, sound
and other effects. The computer part is divided in the Out of the window scene and
the host computing system.

In spite of high demand in the market the effective use of the modern simu-
lators is limited by a very important factor — reality of the reflected situation and
functions to fulfill.

In terms of the system approach the processes of transport logistics include
3 levels.

The first level —a working place where the logistic operation with a mate-
rial flow is carried out, namely a cargo unit moves, unloads, packages etc. These
matters are covered in the subject of Cargo Support and the use of the simulator
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allows to deepen the mastering of a material at a new quality level. Moreover the
wide application of multimedia (graphics, animation, sound) increases the academ-
ic efficiency. The modern technologies can supplement the existing material by
explanations.

The second level is a lot, workshop, warehouse where the processes of
goods transportation take place and work stations are located. At this level the
software should include the real environment creating the effect of being at a lot of
a logistic company.

The third level — a transportation systemc in general encompassing a
number of events, the shipment of raw material by a supplier could be a starting
point. The cycle ends with delivery of a final product to final consumers. At this
level the software should include 2 previous levels and have an opportunity to per-
form the calculation of the best way of cargo delivery.

These 3 conditions must be involved in the chain of software simulators en-
compassing each level of the multi-modal logistic process.

The attention is paid to the simulator teaching properties which are attributed
to the first and the second levels — multimedia animation imitators designed for im-
itation of changes of equipment physical state in different conditions creating visu-
alization of the logistic processes. Their main characteristic feature is maximum
complete reproduction of the transport processes appearance (control boards, crane
cockpits, sea vessels, 3D models of container terminals etc.) and elements of their
control (buttons, tumblers, switchers) or the movement within them in 3D domain,
for example, the movement within a 3D model of a sea container ship, as well as
the movement of a separate element according to the user activities based on crea-
tion of animation objects and comprehensive scenery. The particular advantage of
a very high-profile solution is that the student has an opportunity to consider a
transport object, to learn its details and to carry out a limited set of activities con-
nected with the operation level.

The simulator use allows training experts in the field of logistic at a new
quality level and forms the basis for improvement of the existing simulators mov-
ing towards new software platforms.
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KADEJIPA IOHECKO KAK MEXAHU3M ITMCCEMUNHAIINAU
OBPA3OBATEJIbHBIX TEXHOJIOI'MI

JI. A. bBanacuukosa
KaHJl. (GUi. HayK,
npodeccop kapenpsr OHECKO

I. A. Bopooeckuii
JTOKTOp (hU3MKO-MaTEMAaTHUYECKUX HAYK, podeccop
IIpesunent

Poccust, Cankr-IlerepOypr
Pocculickuii rocyjapCcTBEHHBIN negarornyeckuii yausepcuret um. A.M.I'epuena

[TonsiTust «0O6pazoBaTeNbHBIE TEXHOJIOTHNY», KTEXHOJIOTUU O0yUEHUs» HE SB-
JSI0TCA OOUIENPUHSITHIM B TPAAULIMOHHOM Negaroruke. UTo cTOuT 3a onpeesneHu-
€M CO3BYYHBIX MOHSTHI, TAKUX KaK «T€XHOJIOTHSI 00YUYEHUS», «KMETOJl O0yUEHUD,
«popMma 00yueHus», «Ie1aroruyeckasi TEXHUKa» M T.1., OCTAETCs MPEIMETOM aHa-
JUTUYECKUX O030pPOB U TEOPETUYECKHX TUCKYCCHUW, YTO BIOJIHE OOBICHSETCS C
y4€TOM OTPOMHOTO OMbITa IMEJAaroru4eckux WHHOBAIMW. B 3TON CBSI3M OlIEHKH,
pexkoMeHanuu u obOpazoBarensHble nporpamMmmbl FOHECKO npencraBisitor oco-
ObIii HHTEpEC W MOTOMY, YTO OHM TpeAcTaBisitoT cob6oit uaen FOHECKO kak 1ieH-
Tpa BCEMUPHOTO MHTEJUIEKTYAJIbHOI'O COTPYIHUYECTBA, U IOTOMY, YTO SIBISIOT CO-
0ol cuHTe3 HanboJiee akTyalbHBIX B 001acTH 00pa30BaHUs MOIXO0/I0B K MUPOBOMY
B3aUMOJICHCTBHIO, UJIEU U NPEIJIOKEHNS COTEH CTPaH KOHTUHEHTA, U IIOTOMY, YTO
ombIT pabotel KOHECKO, xapakrepusyer nadopmarnmonnsiii XX| Bek kak Bek 00-
pa3oBaHus, KOrJa MPUOPUTETHBIE COLMAIBHO-TIOJINTUYECKHUE HANPABIICHUS Pa3BU-
TUS CTpaHbl OyIyT HAIPSIMYIO 3aBUCETh B CTPATETMYECKOM IUIAHE OT MOATOTOBKHU
MOJIOZOTO MOKOJIEHUSI U 00pa30BaHUsI B3POCIIbIX.

B noxymentax IOHECKO «rexHonorusi oOy4yeHus» paccMaTpUBAETCsl Kak
CUCTEMHBII METOJ CO3/JaHMs, TPUMEHEHUS U ONpPEACIICHHUsS BCEro y4eOHOro mpo-
1ecca IPENoIaBaHysl U yCBOCHUS 3HAHUHU C y4ETOM TEXHUYECKUX, YEJIIOBEYECKUX
pecypcoB U UX B3auMoaeicTBuA. IIpencrasisgercs, 4To B 3TOM ONPEICIICHUH €CTh
CYILLECTBEHHBIE XAPAKTEPUCTUKH JUJIsI OOCYKACHUSI TEMbI MEKIYHapOIHOrO Gopy-
Ma, B KOTOPOM MbI IPUHUMAEM ydacTue cerofss. B mporecce ¢popmupoBanus co-
BPEMEHHOI'0 MH(OPMALIMOHHOTO OOIIECTBAa C YYETOM HMHHOBAIIMOHHBIX MOAXO0JI0B
U MEPCIEKTUB 00Y4YEeHHs] OCHOBHBIMM KOMIIOHEHTAaMHU CTAaHOBSITCSI «CHCTEMaTH3a-
LUsD» U «B3aUMOJICUCTBUE» B I€pefadye U MCIOJIb30BaHMM 3HaHUU. CeTeBoe B3au-
MOJICMCTBUE YHHUBEPCHUTETOB, cpeau Kotopbix Kadenper IOHECKO 3anumaror
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0co00€e TOJI0KEHHE, OCO3HAETCA IMEeIarornyecKUM COOOIIECTBOM KaK HEOOXOJIH-
MO€ yCJIOBHE CTPATETUYECKOTO U OMEPEKAIOIIETO Pa3BUTHs 00pa30BaTEIIbHBIX CH-
CTEM B LIEJIOM.

CoBpeMeHHbIE TEXHOJOTUH B 00Opa30BaHUM, PECYpPCHBIN MOTEHIMAT KOTO-
PBIX 3aJI0%KEH B 00pa30BaTENbHOMN MpOTrpaMMe MEKYHHUBEPCUTETCKOTO COTPYIHU-
yectBa FOHECKO YHUTBUH/ Kadenpsr OHECKO, paccmaTtpuBatoTcs HaMu He
TOJIBKO KaK CPEJICTBO peaju3ali HOBOM 00pa30BaTENbHON MapaJurMbl, HO U KaK
MEXaHW3M JIUCCEMUHALMK 00pa30BaTEIbHBIX TEXHOJIOTUH IO COBEPIIEHCTBOBA-
HUIO aKaJIeMUYECKOU MOOMIIBHOCTH, YKPEIUJICHUIO MPENoAaBaTelIbCKOTO U HAy4YHO-
ro NOTEHIMaJla YHUBEPCUTETOB, COICUCTBUIO OBICTPON Nepenaye 3HaHui, Gopmu-
POBAHUIO 1LIEJIOCTHOTO B3rJsifa Ha MpoOiemMbl coBpeMeHHoro mupa. Kanainel, mo
KOTOPBIM OCYLIECTBJISIETCS TAKOE CETEBOE B3aUMOJCHCTBUE, IPOUCXOJIUT PACIPO-
CTpaHEHHE W Iepeaya MepeioBOro ombiTa B 00JacTH 00pa3oBaHUs, MOTYT OBITh
paccMoTpeHbl Ha npumepe nearenbHocTd kadeapsl OHECKO namiero ynuBepcu-
TeTa, NEATEIIbHOCTH, KOTOpas MOJYy4YWiia BBICOKYKO OLEHKY 3amecTutens [ eHe-
panbHOro nupexkropa FOHECKO no o6pa3zoBanuto UbsH TaHnra Bo Bpemsi €ro BH-
suta B PI'TIY um. A. U. T'epuena. B 1ieioM 1 B COOTBETCTBUU C HOBOM CTpaTeruen
passutus nporpammbl FOHECKO «YHUTBHWH» sTa nedarensHOCTh CIOCOOCTBYET
(GbopMHUpPOBaHNIO YHHUBEPCUTETA KaK MHHOBAIMOHHOTO IIEHTpA-TIOJIIOCa MO CO3/1a-
HUIO €JMHOr0 00pa30BaTENbHOIO MPOCTPAHCTBA, ABTOPUTETHOIO HA MEXIYHAPO/I-
HOM ypOBHE.

BaxnbiM kaHamoMm JaucceMuHanuu sBisieTcss KoopauHaMOHHBIA KOMUTET
kapenp HOHECKO Poccuiickoit ®enepaniuu — OOIIECTBEHHBIN 3SKCIEPTHO-
KOHCYJIbTaTUBHBIM opraH npu Komuccuum Poccuiickoit @enepanuu mno jaeinam
FOHECKO nans ocymectsinenus [Iporpammer «YHUTBUH/Kadenpst KOHECKO»:
kadenpa FOHECKO namiero ynuBepcuteTa KOOPAMHUPYET ACSITEIBHOCTh KIIACTE-
pa 12-u xadpenp KOHECKO mno npobiemam 00pa3oBaHUS U TOJUKYJITYPHOTO
muanora (kypatop — wien Koopaunammnonnoro komutera C. A. ['oHuapoB). Ota
dopma paboThl mMpU3BAHA CONEWCTBOBATH BHEAPECHHUIO HHGPOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUN B chepe 00pa3oBaHus I YyCTOMUUBOTO PA3BUTHUS
MyTEM CO3/IaHUsI YCIOBUM JIIi COBEPUICHCTBOBAHUSA U MOJIEPHU3AIMU COOCTBEH-
HBIX PECYpPCOB M HajaxuBaHus coTpyaHudectBa mexay kadpeapamu KOHECKO na
0a3e MeXKCEKTOPAIbHBIX IIAT(HOPM.

Eme oauH BakHbIN MEXaHU3M AUCCEMUHAIIMN COOCTBEHHOTO OMBITa MEJaro-
TUYECKOT0 KOJUIEKTUBA YHHUBEPCUTETA — ydacThe Kadeapbl B CETEBBIX MPOEKTAX
IOHECKO: O6pazoBanue mis Bcex, Mudopmanms nis Bcex, MHKI03uBHOE 00pa-
3oBanue, OOpa3zoBaHue IJs1 YCTOMYMBOTO pa3BUTHS, PecTpykTypu3zaius BbICIIMX
yueOHbIX 3aBeieHuil B crpanax CHI' u np., a Takxke coBMecTHasi paboTa ¢ UHCTH-
tytamu U yupexaenusimu FOHECKO (Mexaynapoansiii UIHCTUTYT MIIaHUpOBaHUS
oOpazoBanusi, HCTUTYT HH(POPMAIMOHHBIX TEXHOJOTHH B oOpa3zoBanuu, [I0-
OaJibHasi YHUBEPCUTETCKAs CETh M0 MHHOBALIUSAM H JIp.).
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PhD,
Professor of UNESCO Chair

G. A. Bordovsky
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Russia, Saint Petersburg
Herzen State Pedagogical University of Russia
UNESCO Chair on the Sciences of Education

The concepts of «educational technologies», «learning technologies» are not
generally accepted in traditional pedagogy. The definition of such concordant con-
cepts as «education technology», «teaching method», «form of study»,»teaching
technique», etc., still remains the subject of analytical reviews and theoretical dis-
cussions, what can be explained by the vast experience in teaching innovations. In
this regard the assessments, recommendations and educational programs provided
by UNESCO, are of particular interest because they represent the ideas of
UNESCO as a world center for intellectual cooperation, both because it is a syn-
thesis of the most up-to-date educational approaches to global cooperation, ideas
and suggestions from hundreds of countries of the continent, and because the expe-
rience of UNESCO describes the information XXI century as the century of educa-
tion, when the priority of socio-political direction of the country will strategically
depend directly on training of the young generation and education for the adults.

In the UNESCO documents «education technology» is considered as a sys-
tematic method for the creation, application and definition of the educational pro-
cess of teaching and learning, taking into account technical, human resources and
their interaction. It seems that this definition includes significant characteristics
that can become a topic for discussion for the international forum in which we are
participating today. The basic components of the process of formation of the mod-
ern information society with consideration of innovative approaches and perspec-
tives of teaching are «systematizing» and «interaction» in the transfer and use of
knowledge. The networking interaction of universities, among which the UNESCO
Chairs occupy a special position, are recognized by the educational community as
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a necessary condition for strategic and accelerated development of educational sys-
tems in general.

Modern technologies in education, the resource potential of which is inher-
ent in the educational program of inter-university cooperation of UNESCO
UNITWIN / UNESCO Chairs, are considered by us not only as means of imple-
menting the new educational paradigm, but also as a educational technologies dis-
semination mechanism of improving academic mobility, strengthening teaching
and research capacity of universities, facilitating the rapid transfer of knowledge,
forming a holistic view on the problems of the modern world. Such networking in-
teraction, spread and transmission of advanced experience in education are trans-
mitted by the channels, as an example of which can be considered the activities of
the UNESCO Chair of our University, which were highly appreciated by UNESCO
Assistant Director General for Education Chyan Tang during his visit to Herzen
University. In general, and in accordance with the new development strategy of
UNESCO's UNITWIN program these activities contribute to the development of
the University as an innovative center for creating a single educational space, rec-
ognized on the international level.

Coordinating Committee of UNESCO Chairs in the Russian Federation is
an important dissemination channel, it is a public expert advisory body of
the Russian Federation Commission for UNESCO for the implementation of of the
UNITWIN / UNESCO Chairs Programme : the UNESCO Chair of our University
coordinates the activities of a cluster of 12

UNESCO Chairs of Education programmes and multicultural dialogue (the
curator - S.A. Goncharov, the member of the Steering Committee). This form of
work is intended to promote information and communication technologies in edu-
cation for sustainable development by creating conditions for the improvement and
modernization of its own resources and cooperation between UNESCO Chairs on
the basis of cross-sectoral platforms.

Another important mechanism of dissemination of the experience of the
University teaching staff is the Chair’s participation in UNESCO network pro-
jects: Education for All, Information for All, Inclusive Education, Education for
sustainable development, Restructuring of institutions of higher education in CIS
and others countries, as well as joint work with UNESCO institutions and agencies
(International Institute for Educational Planning, the Institute of Information Tech-
nology in Education, Global University Network for Innovation, etc.).
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HOBBIE ACIIEKTBI AJAIITUBHOI'O IOAXOJA
B IUCTAHIIMOHHOM OBYYEHUHU NHOCTPAHHOMY A3BIKY

/. B. Anopees
acCIUPAHT, CT. IIperojiaBaTesb

Poccus, Cankr-IletepOypr
Cankr-IletepOyprckuii I'ocy1apcTBEHHBIN YHUBEPCUTET

B o00pa3oBaHuM MOXKHO MPOBECTH Mapajuielib C TEOpUEH YIpaBIEHUS.
Tak, aBTOMaTU3UPOBAHHOW CHCTEME aJIaITUBHOIO JMCTAHIIMOHHOTO OOy4eHUSs
(ACAIO) HYXHO MPOJIOKHUTHh «MAPUIPYT OOYUYEHUS» YUEHHUKA, T.€. OT TOYKHU €ro
NEPBOHAYAILHOTO BXOJa JI0 TOYKHU «HUJCabHbIC 3HAHUS» B CUCTEME KOOpPJIWHAT
ACAJIO. loctuxkeHne 3TOM TOYKU U OyAeT cUuTaThesl ycrexoM oOydenus. [lpu
TOM CHCTEMa MMEET MAacCy BO3MOXKHOCTEH JUIsi HanboJee TOUHOTO OMpeeICHUS
HAYaJIbHOTO MOJIOXKEHUSI 00y4aeMoro U UENbli apceHal MHCTPYMEHTOB il MpPO-
JIBIKEHUSI €ro K KOHEYHOU menu. CucremMa MMEET TakKhue OCH KOOpJMHAT Kak:
Tenses, Modals, Passives, Questions, Verb forms, Reporting u apyrue, cooTBet-
CTBEHHO HaIpaBJICHUSIM 00yuyeHUs sA3bIKa. THCTpyMEHTHI B JIaHHOM IpEJICTaBIIe-
HUU CUCTEMBI — COBOKYITHOCTh METOJIOB MPECTABICHUSI MaTEpUATIOB, TPEHUPOBKHU
3HAHUU W UX TPOBEPKU, PA3IUYHBIC IS PA3IUUYHBIX HampaBieHui. Kpurepuem
MEePEBIKCHNUST TOYKH B CHCTEME KOOPJMHAT OYyJIeT pe3yiabTaT MPOBEPOK 3HAHUMN
obyuaemoro. Ecnm, Hampumep, oOydaemblii TOKa3bIBA€T OTJIWYHBIC 3HAHUSA B
MPEIOKEHUSIX, UCTIONB3YIOMMX KOHCTPYKIIUMK TPOIIEINIET0 BPEMEHH, TOT/Ia €Tro
mapaMeTpbl B COOTBETCTBYIOIIMUX KOOPJAMHATAX OyAYyT OJIM3KU K IIEJIEBBIM.

VY mpenogaBarenis HHOCTPAHHOTO SI3bIKa €CTh HEOCIOPUMOE MPEUMYIIIECTBO
nepen ACA/JIO, oH onpenensieT oNTUMAIbHYIO HArpy3Ky Jjisi 00ydaemMoro, UCXOs
13 COOCTBEHHOTO OTBITA U pazyMa. Ho cuctema CTpeMHTCSI YMEHBIIIUTH 3TOT HEO-
CTaTOK JIMCTAHIIMOHHOTO OOYyYEeHUSs, KOPPEKTHPYS CBOIO paboTy C 00ydaeMbIM 10
€ro JIMYHOCTHBIM XapaKTEPUCTUKAM U JUHAMHKE MoKa3zaTeneil ycrneBaeMocTu. Cu-
CTeMa MOCTOSIHHO MPOBEPSET XapaKTePUCTUKU 00y4yaeMoro B TEYEHUE BCETO MPO-
necca oOy4eHus, yrpaBiisiss MOITHOCTBIO TTOTOKA OOydaroniell nHpopmaluu u xa-
PaKTEPOM €€ MPEICTABICHUSI.

Junamudeckass KOMIIOHOBKa ypoka — ocooeHHocTh ACAJ[O. Kaxaplii cre-
OYIOHIMI ypoK 00y4aeMoro CTpOUTCS HHAMBUAYaidbHO. Kak 3T0 mpoucxoaut?
[ITabGnoH mist ypoka 3TO HaOOp KOHCTPYKIMH M IMpaBUJI, Ha KOTOPbHIE OMUPAETCS
JAHHBIA YPOK, a TakKKe 00s3aTeNIbHBIX OOBSCHCHHH W TOSICHEHWH IpaBUJI YPOKa.
Hanee Cuctema «CMOTPUT», KAKUMH JTUYHBIMU U YUYEOHBIMH XapaKTEPUCTHKAMU
obnagaeT oby4daembiid. MicXo/s U3 9TUX MaHHBIX 3aMOIHSIETCS MA0JIOH YPOKa MpHU-
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MCpamMu, CJIOBaMHU, pUCYHKaMH U T.HO. DTO M MO3BOJISIET U30aBUTHCS OT HMHBAPHUAHT-
HOCTHU BU3YAJIBHOT'O IPCACTABJICHUS KIIACCUYCCKOTO NUCTAHIIMOHHOTI'O O6y‘16HI/IH.

Present perfect (I have done) ] 3aronoBok

Study this example i Onucaxue ypoka

$1say (Have you heard from George?) } Mpumep

$2say (No, he hasn't written to me recently.)

We use present perfect when we talk about a

period of time that continues up to to the present. | Y4e6Han Hhopmaumalypoka

$1 and $2 are talking about the period between a short Mpumep NpuMeHeHus yyebHomn
time ago and now. So they say ‘$1const’ and ‘$2const'. nHomaun

We often use present perfect with yet. Yet shows
that the speaker is expecting something to happen. ————  YyebHasa uHdopmauus ypoka
Use yet only in questions and negative sentences:

$3say and $4say Mpumep npumeHeHus yuebHon

nHcomauuun
Here are some more examples:
$4say JononHurtenbHbie NpUMepb!
$5say —
$6say

$7say

Puc.1 [Ipumep peanuzannn AMHAMUYECKON KOMIIOHOBKH YpOKa.

Cucrema no3BoJisieT u30eXaTh JUITHUX JEHCTBHM, BEJlb CJIOBA, KOTOPHIE 00Y-
4aeMOMY YK€ JAaBaJIUCh HA 3aHATHUSX, KaK HAPSMYIO B 3aHSTHUSAX CIOBAPHOTO 3a-
maca, Tak MU KOHTEKCTHO B YypOKaxX T'paMMaTHUKU WJIH JIPyTHX, HE TpeOyrTCsS B
npeACTaBIeHUN B ypokax Ha cioBapHbii 3amac. ACAJIO takxke QukcUpyer, 4To
oOyJaeMmblii CII0Ba 3HAET, €CJIM OH HE CIpalIuBaeT ux 3HadyeHus. Hampumep, ecnu
IpHU TepBoii BcTpede co cioBoM «listeny y oOyyaemMoro BoO3HHKIAa MOTHUBAIIUS T10-
CMOTpETh TIEPEBOJI CIIOBA B CUCTEME, a B CIEAYIOIIMX YpOKax 00ydaeMbIil yKe He
3ampaniMBaeT 3HAYCHHsI 3TOro cioBa, To CHCTeMa MOHWMAET, YTO OO0yJaeMbId
NOMHHUT cJIOBO «liSteny u 3HaeT 3HAYECHME 3TOTO CJIOBa B KOHTEKCTe. Takum oOpa-
30M, YCKOPSIETCSI U YIPOUIAETCS MPOLECC MPOBEPKU CIOBApHOTO 3amnaca. Tem 0o-
Jee 4YTO KOHTPOJh MPUCYTCTBUSL O0y4aeMOro Ha YpPOKE OCYIIECTBISETCS KOH-
TPOJIbHBIMHU BOMPOCAMH HA TMTOHMMAHHE, YTO aBTOMATUYECKH MOTUBUPYET 00yuae-
MOTO 00Jie€ TIIATEIbHO OTHOCUTBHCS K YPOKaM.

Korga oOy4aemblii 3allOMHHAET CJIOBA «C JIETY», TO €CTh €CJU CJIOBa ObLIU
MIPOCMOTPEHBI B CJIOBAPE €AMHOXK/IbI, 1 00yUaeMblid JEMOHCTPUPYET WX 3HAHUE Ha
MOCIIEYIOIEH MpOBEpKEe — TAKOMY 00y4aeMOMY CHCTEMa MOXET MEHBIIE J1aBaTh
CJIOBApHBIN 3amac Ha U3y4deHue, a OOJbIle HAa MPOBEPKY JNUKTAHTAMHU B yIpaKHE-
HUAX. Takou 1ocien0BaTeNbHbIN MTOAX0 B U3YYEHUH CJIOB CXOXK C IPOLIECCOM 0Y-
HOTO OOYYEHHMSI SI3bIKA B IITKOJIE HHOCTPAHHBIX S3BIKOB.

AHaJIOTUYHBIM 00Pa30M MPOUCXOIUT JaNTalus Kypca 0OydeHHUs: HE TOJIbKO
10 JIEKCHYECKOMY TapameTpy oOydaemMoro, HO ¥ MO APYTUM HapaMmeTpam, Mpemy-
CMOTPEHHBIX B CUCTEME KOOPAUHAT «IeJIeBOM (DYHKIIMUY TpoIiecca 00yUeHUs.
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NEW ASPECTS OF THE ADAPTIVE APPROACH
IN DISTANCE LEARNING FOREIGN LANGUAGE

D. V. Andreev
PhD student, assistant professor

Russia, Saint Petersburg
Saint Petersburg State University

In education, one can draw a parallel with control theory. For example, the
automated system of adaptive learning has to pave the " learning route " of a stu-
dents, ie the route from the point of its initial entry to the point of "ultimate
knowledge" in the frame of the System. Reaching this point will be considered a
success in learning. The System has a lot of opportunities for the most accurate de-
termination of the initial position of students and an arsenal of tools for leading
them to the ultimate goal. The System has such coordinates as: Tenses, Modals,
Passives, Questions, Verb forms, Reporting, and others, according to the area of
language study. The tools in this account of the System are a set of methods of pre-
senting materials, training and knowledge validation, which are different for dif-
ferent areas of study. The result of student's knowledge control will be the criterion
of movement of the points in the coordinate system is. If, for example, the learner
demonstrates excellent knowledge of sentences with past tense structures, then his
position in the corresponding coordinates will be close to the target.

Teachers of foreign languages have a distinct advantage over the System,

they can determine proper assignments for the student relying on their own experi-
ence and reason. But the System tends to reduce this disadvantage of distance
learning, correcting its work with learners’ according to their personal characteris-
tics and dynamics of academic performance. The System constantly checks the
characteristics of the learner throughout the learning process by controlling the
power flow of information and the nature of its presentation.

One of the main features of the System is a dynamic arrangement of the les-
son. Each subsequent lesson for the student is composed individually. How does
this happen? The template of a lesson consists of a set of structures and rules that
underpin the lesson, as well as explanations and clarifications of the rules lesson.
Next, the system «looksy» at what are the student’s personal and educational char-
acteristics. Basing on these data the template of the lesson is filled with examples,
words, pictures, etc. This makes it possible to get rid of the invariance of the visual
presentation of the classic distance learning.
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Present perfect (I have done) ] 3aronoBok

Study this example i OnucaHue ypoka

$1say (Have you heard from George?)

$2say (No, he hasn’t written to me recently.) } Lipunep

We use present perfect when we talk about a

period of time that continues up to to the present. [ MACOHaaMEDOPMALMAPOKA

$1 and $2 are talking about the period between a short Mpumep npuMeHeHus y4ebHomn
time ago and now. So they say ‘$1const’ and ‘$2const'. nHomaun

We often use present perfect with yet. Yet shows
that the speaker is expecting something to happen. ———  Y4yebHasa uHdopmauus ypoka
Use yet only in questions and negative sentences:

$3say and $4say Mpumep npumeHeHus yyebHomn

nHcomauuu
Here are some more examples:
$4say JononHurtenbHbie NpUMepb!
$5say —
$6say
$7say

Fig. 1. An example of the implementation of dynamic arrangement of the lesson

The system avoids unnecessary actions, because words that the student has
already learned in the classroom, directly in vocabulary classes and indirectly in
grammar and other classes, are not necessary in vocabulary lessons of the System.
The System also records the words that the student knows, if he does not ask its
definition. For example, if the students sees the word «listeny for the first time and
he is motivated to see its translation in the system, and in the following classes the
student does not ask the translation of this word, the system understands that the
student remembers it and knows the meaning of it in context. Thus, the process of
checking student’s knowledge of the vocabulary is becoming faster and easier.
More than that the control of the student’s presence in the classroom is carried out
by control comprehension questions and this automatically motivates the student to
be more attentive to the lessons.

When the student learns the words «on the fly», that is, if the words were
viewed in the dictionary only once and the student demonstrates their knowledge
in the follow-up quizzes — the System will give them less vocabulary studies, but
more exercises with dictation test. This consistent approach to the study of words
Is similar to the process of full-time language teaching at foreign languages
schools.

Similarly happens the adaptation of the course of studies not only concern-
ing the lexical knowledge of the learner, but also the other parameters specified in
the coordinate system of the «objective function» of the learning process.
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NHH®POPMAINNOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOT'UA
B CUCTEME
COIINAJBHO-PEABUJINTAIIMOHHOI'O COIMPOBOXJIEHUSA
HHTET'PUPOBAHHOI'O BY30BCKOI'O OBPA30OBAHUSA
JINIl C OTPAHUYEHHBIMHA BO3MOXKHOCTSAMU 310POBbSI
(onbiT PI'ITY uMm. A.H. I'epuena)

B. 3. Kanumop
JOKTOP MeJarornueckux Hayk, mpodeccop
IPOPEKTOP MO yueOHOU paboTte

Poccust, Cankr-IlerepOypr
PI'TIY um. A.W. I'epiiena

OnHa U3 BaXHEHIINX IeNieBbIX ycTaHOBOK JesTenbHocTh FOHECKO cBs3a-
Ha C YCTPaHEHHEM Pa3HOTro poja 0aphepoB HAa MYTH JOCTYIA PA3IMYHBIX TPYII
HaceJieHUusI K 00pa3oBaTeIbHBIM IIEHHOCTAM. MIMEHHO Ha 3TO HalpaBlieHa, B 4acT-
Hoctu, nporpamma FOHECKO «OG6pa3oBanue jyisi Bcex». B TaHHOM KOHTEKCTE B
MaKCUMAaJIbHOW CTEMEHU aKTyaJIu3upyeTcs BHUMaHUE K mpodsiemaM oOpa3oBaHUs
TakoW crnenudUUecKol KaTeropuu TpakJaaH, Kak JIMIa C OrpaHUYCHHBIMU BO3-
MOXHOCTSIMU 3710pOBbs (MHBaIUABI). IMEHHO 3Ta, BHYTpEHHE MHOTOOOpa3Hasl, Ka-
TEropusi TpaXKJaaH CIYXHUT B OOIIECTBE CBOEr0 pojia COIMAILHBIM HWHIUKATOPOM
WCTUHHOM JTIOCTYMMTHOCTH 00pa30BaHUs /JIsl HACETICHUS B 1IEJIOM.

B Poccun mocnegHue necATUNETUS OTMEUEHBI MOBBIIICHUEM AKTUBHOCTHU
caMUX HWHBAJIHJIOB, HAIPABJICHHOW HAa TOJYYEHHE BBICHIETO MPO(ECCHOHATHEHOTO
oOpazoBanus. Tak, B 4aCTHOCTH, MO0 UMEIOIIUMCS CBEJICHUSM, B I[E€JIOM IO CTpaHE
B Oosiee yeM B 300 By3ax BeIcIIee MPOGECCHOHAITBHOE 00pa30BaHUE MOTYYAIOT
cBbIlIE 17 ThIC. THBAIMJIOB; IIPU 3TOM CBOE 3aKOHOJIATEIbHO 3aKPEIJIEHHOE MPaBO
Ha MMOJY4YEHHUE BBICIIETO MPO(HEeCCHOHATHFHOTO 00pa30BaHUs JTUIA C OTPAHUYCHHBI-
MU BO3MOXHOCTSIMU 37I0POBbSI PEAIM3YIOT MPEUMYIIIECTBEHHO B PyCjie MHTErpa-
TUBHBIX TEHJICHIINH, KOT/1a OCHOBHOM BEKTOp MPpodheCCUOHAIBHO-00pa30BaTeIbHOM
JIEeATEeNIbHOCTU CBSI3aH ¢ 00YyUYE€HHEM MMEHHO B By3ax maccoBoro tuna (bensBckuit
b.B., I'octiopssin A.C., HoBukoa M.A., 2006).

OpHako poCT KOJIMYECTBEHHBIX MOKa3aTesel By30BCKOIO0 00pa30BaHUSs JIMI
C OrpPaHMYEHHBIMU BO3MOKHOCTSMH 3J0POBBS OTHIOAb HE JOJKEH OTBIIEKATh
BHUMAHHE OT CYIIECTBYIOIIUX 37€Ch KA4eCTBEHHBIX MpoOsieM. Peub uaeT o towm,
YTO B CHJIY IIEJIOTO KOMIUIEKCA MPUYUH OOBEKTUBHOTO U CYOBEKTUBHOI'O XapaKTe-
pa (cneuuduueckue OCOOCHHOCTH Y4eOHO-TIO3HABATEIBHOU ACATEIBHOCTA TPH
Pa3IUYHBIX HAPYIICHUSX TMCUXO(PU3UUYECKOTO PA3BUTHUS, HEIOCTATOYHOCTH COO-
CTBEHHOT0 KOMMYHHUKATUBHOI'O ONbITAa HHBAJIMIOB B COUETAHUU C HE3HAHUEM IIpe-
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1o/IaBaTeNI MU M APYTUMHU CTYJEHTaMH TCUXOJOTUYECKUX OCOOEHHOCTEH JHI] C
OTpaHUYECHHBIMU BO3MOXHOCTSIMU 370POBBS, HEOOECIIEYEHHOCTh BY30B KaJipaMu,
UMEIOIMMHU CIIELUAIbHYI0 TTOJATOTOBKY B 00JIaCTU KOPPEKIIMOHHOW MEJaroruku u
IICUXOJIOTUX W T.J.) JULA C OIPAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbSI CETOIHS
UCTIBITHIBAIOT B YCJIOBHSIX MHTETPUPOBAHHOTO OOYYEHHs B By3aX MacCOBOIO THUIIA
3HAYUTEIIbHBIE TPYAHOCTH, OOHAPYKUBAIOIUECS B Pa3HBIX INIOCKOCTAX - IICUXOJIO-
TUYECKOM, TEXHOJIOTUYECKOM, METOAUYECKOH U JIp.

CraHOBUTCS OYEBUAHBIM, YTO By3 OOLIEr0 Ha3HAYEHUs B Cilydae MOCTYILIEe-
HUSL B HErO U OOy4YEHHsI B HEM JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10POBbS
JOJKEH paclIupsITh CBOM COLMalbHbIe (DYHKIMH, pellas He TOJbKO Mpodeccuo-
HaJIbHO-00pa3oBaTesibHbIe, HO OJHOBPEMEHHO W peaOWIUTAIMOHHbIC 3aJadyH, W,
TEM CaMbIM, MPEJCTaBIASA COOO0M, C TOUKH 3pEHUS LIeJIEBBIX YCTAHOBOK JESATEIbHO-
CTH, IBOMCTBEHHYIO — peaOUIUTAIMOHHO-00pa30BATEIbHYIO — CUCTEMY, (YHKIIH-
OHUPOBAHUE KOTOPOU XapaKTEPU3YETCs] B KAUYECTBEHHOM aCIIEKTE HE TOJBKO Me-
POl OBJIAJICHUS CTYJICHTAMU-UHBAIN/IAMHU 3HAHUSIMU, YMEHUSMHU U HaBBIKAMH, OT-
BEYAIOIMMU TpeOOBaHUsIM MpOodecCuOHATFHON KOMIIETEHTHOCTH, HO U COILIMAJIb-
HO-peadMIUTAIIMOHHOMN 2P (HEKTHBHOCTHIO UX 00yUCHHUS B BY3e€.

CrnenoBaTenbHO, BaKHEHIIUM (PAaKTOPOM ONTUMU3AINHU UHTETPUPOBAHHOTO
BY30BCKOT0 0Opa30BaHMsI MHBAJIMWJOB BBICTYMAET peasiv3allsl ero CIeluaIn3upo-
BaHHOT'O COIIMAIbHO-PEAOUIUTAIMOHHOTO COMTPOBOKIEHUS.

CoOTBETCTBYIOUIMI OMNBIT HAKOILJIEH B PSAJE YHHUBEPCUTETOB CTPAHBI, CPEIU
KOTOPBIX OJHO M3 BEAYIIMX MECT 3aHUMAeT POCCUICKUI rOCyJapCTBEHHBIN Iena-
rorudyeckuii yuuBepcuteT uMm. A.W. I'epiiena. OCHOBHBIM KaJIpOBBIM PECYPCOM Jie-
ATENIbHOCTU YHUBEpPCUTETA B JAHHOU cdepe CIyXUT PakyIbTeT KOPPEKIHUOHHOM
neAaroruky, oObeIUHSIOMNNA BeayIMX B Poccumn cnenuanucToB, pa3padaThiBaio-
HIMX TPOOIEMbI 00pa30BaHUS JIMI] C OTPAHUYEHHBIMH BO3MOYKHOCTSMH 3710POBBA.

OOpazoBaTenbHasi UHTETPAINS UHBAIUJIOB PA3IMYHBIX KaTErOpUN TPauIln-
orHo HocuT B PI'TIY um. A.U. I'epuena macmraGubiil xapakrep. OO0 3TOM cBHIIE-
TEIbCTBYIOT, B YACTHOCTH, JaHHBIC O MIpUEeMe U OOYyYEHUH B YHHBEPCHUTETE WHBA-
auoB 1 U 2 rpyIi, B TOM YHCIIE CIENbIX U ITyXHX, 3a nepuos ¢ 2002/03 yu. r. 1o
HacTosIee BpeMs (ouHast popma oOydeHus):

YueOHsIit roa KonuvecTBOo MHBaNMHM 0B, OO611ee KOJIMIeCTBO 00YJAIOIUXCS
NpUHATHIX Ha | Kype (uen.) MHBAJIUIOB (Uel.)
2002/2003 38 120
2003/2004 56 112
2004/2005 ol 190
2005/2006 59 210
2006/2007 40 212
2007/2008 47 238
2008/2009 44 221
2009/2010 36 218
2010/2011 45 211
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I[Ipu »ToM B yHuBepcurere CcGHOpPMHpPOBAHA CHCTEMa  COIMAIBHO-
peadbMIUTAlIMOHHON TOIEPKKU TIpo(deccuoHaIbHO-00pa30BaTEIbHON IeATEeIbHO-
CTU CTYJIEHTOB C OFPaHUYEHHBIMU BO3MOYKHOCTSMH 3J0pPOBbsI, CO3/aroniasi HHBA-
JUAAM IO 3pPEHUI0, MHBAJIMAAM IO CIIyXY, MHBAJIMAAM BCJEACTBHE HapyLUEHUS
OTIOPHO-/IBUTaTEJILHOTO alllapara u Jip. He0OXOAUMBIE YCIOBUS Ui YIOBIETBOPE-
HUS UX CIIeMU(PUUSCKUX 00pa30BaTeIbHBIX MMOTPEOHOCTEH B MPOIECCEe HHTETPUPO-
BaHHOI'O BY30BCKOI'0 OOyUYEHHS.

OnnuM u3 0a30BBIX HAIpPABICHHUI COLMAIBHO-PEAOUIUTAIIMOHHOTO COMpPO-
BOXK/ICHHSI MHTEIPUPOBAHHOTO OOYy4Y€HHs CTYJIEeHTOB-UHBaIuAoB B PITIY wum.
A. W. I'epiiena, Hapsly ¢ €ro Hay4yHbIM oOeclieueHueM (peain3aiusi CrieliialbHbIX
UCCJIeIOBaHU 1Mo  mpobiseMartuke  (GOPMHUPOBAHMS  pPeaOUIUTAMOHHO-
00pa3oBaTenbHOI Cpelbl By3a, COLUAIBLHO-TICUXOJIOTHYECKON aganTaiiy CTyIeH-
TOB C OFPAHUYEHHBIMU BO3MOKHOCTSMHM 3JI0POBbSI K YCIOBUSAM OOYYEHHS B By3€
oOiero THUMa, WHAWBUIyalU3allid O0pa30BaTENbHOIO MapIIpyTa CTYyJIECHTa-
WHBaNUAa U Jp.), a TaKKe METOJAMYECKUM oOecredeHreM (OCYIIeCTBICHUE KOM-
IJIEKCHOM TICHUXOJIOrO-MEAArorn4ecKor MOAJIEPKKH UL C OTPAaHUYEHHBIMH BO3-
MO>KHOCTSIMH 3JJOPOBBSI B Ipo1iecce MpohecCHOHaILHOr0 00pa30BaHus), BHICTYIIA-
€T €ro pecypcHoe U UHGOPMAYUOHHO-MeXHOI02u1ecKoe obecneyenue.

B 1990 r. na 6a3e ¢gakynpreTa KOPPEKIIMOHHOHN MeJaroruku ObUT CO3/1aH pe-
TMOHAJIbHBIN LEHTP HOBBIX MH(POPMALIMOHHBIX TEXHOJIOIUH, OCHAILIEHHBIN MepeIo-
BBIMU JUJISI TOTO BPEMEHM CIELUAIU3UPOBAHHBIMHU IPOTrPaMMHO-aNNapaTHbIMU
KOMIUJIEKCAMH ISl JIMIL] C HApyLIEHUSIMU 3peHus U ciayxa («IKpaHHBIA 4Te,
OpaiineBckuil mpuHTEp, NporpamMma «Bunumas peus» u ap.)

B 1998 r. Ha 3TOi OCHOBE OBLI CO3[]aH LEHTP PECYPCHOM MOIIAEPKKH CTY-
JIEHTOB-MHBAINIOB 10 3pPEHUI0, OCHAIICHHBIA NpU NojJiepkke MuHUCTepcTBa 00-
pazoBanusi P® u llentpansHoro npasnenus Bcepoccuiickoro o0iiecTBa Clemnblx,
YTO SIBUWJIOCH HOBBIM IIIarOM B PEIICHUH 3a]a4 KOMIBIOTEpU3aMi 1 HHGOpMATH-
3allUM Tpoliecca MpoQecCHOHAIBHOIO 00pa30BaHUsl CTYJIEHTOB W3 YHWCIA JIUI C
OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI.

. B 2003 r. B pe3ynbrare nmodeasl yHUBEpcUTEeTa BO BecepoccuiickoM KOH-
Kypce, mpoBoauBIieMcss MuHuctepctBoMm obpazoBanusi PD, Ha ¢dakynpTeTe KOp-
PEKIIMOHHOM MEJaroruKy B paMKax roCyJapCTBEHHOTO KOHTpakTa ObLIO yCTaHOB-
JICHO CHelualibHOe 000pyJ0BaHHE peadUIUTAMOHHO-00pa30BaTeIbHOIO Ha3Ha-
YEHUS - CHIEHUATM3UPOBAHHBIN YUeOHBIH MOAYJIb U 0a30BbI KOMIUIEKC AJiA 0Oec-
NEYEeHUs] JUCTAHIMOHHOIO0 00pa30BaHus CTYAEHTOB C OTPaHUYEHHBIMU BO3MOKHO-
CTSIMHU 3[I0POBbsl. DTO 000pYJOBaHUE BKJIIOUYAET B ceOsl CreMAIM3UPOBAHHBIN pa-
JUOKJIacC JUIsl MHBAJUIOB MO CIyXY, IPOrPaMMHO-METOJINYECKUN KOMILUIEKC s
MHOTO(YHKIIMOHATILHOM JIEKIMOHHON ayIUTOPHUH, MYJIbTUMEINHbBIE KOMITbIOTEPbI
CHeHUaNbHON KOH(UTYpaluu 1Jii MOHUTOPUHIA COCTOSIHUS ClIyXa M CiIyXopeue-
BOIl peabuIUTallMK CTYI€HTOB — MHBAIMJIOB 1O CIIYXY.

JlesiTenbHOCTh B 3TOM HaIlpaBJIeHUU ObLIa MPOAOHKEHAa M MHTEHCU(PUIUPO-
BaHa B 2007-2008 r.r. — B xone peanuzanuu ['eprieHOBCKUM yHuUBEpcuTeToM MH-
HOBALlMOHHOW 0Opa3oBarenbHOil nmporpammel «Co3aHue MHHOBALIMOHHOM CHCTE-
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MBI TIOJIFCOTOBKH CIIELIUATTUCTOB B 00JACTH I'YMAHUTAPHBIX TEXHOJIOTUH B COLIUAIb-
HOM cepe» B pamkax [IpropuTeTHOr0 HaIMOHATBLHOTO MTpoekTa «O0pa3oBaHUe.

[Ipexxne Bcero, o0Opy0BaHbl CIEUATM3UPOBAHHBIE paboyre MecTa st
CTYJICHTOB — MHBAJIMJIOB 10 3PCHHIO. DTO TU(PIOTEXHUUECKOE 00ECIIeYeHUE BKITIO-
qaeT B ceOsl:

— COBPEMEHHbIE NMEPCOHAIIbHBIE KOMIIBIOTEPHI, OCHAIIIEHHBIE YCTPONCTBAMU
pEYEeBOro JOCTYIMa Ha PYCCKOM si3bIKe «Virgo»; Mpu 3TOM KOMIIbIOTEPHI 00beau-
HEHBI B JIOKAJIBHYIO CETh U UMEIOT CKOPOCTHOM BbIXOJ B IHTEepHET, 4yTO, B 4aCTHO-
CTH, TO3BOJISIET HE3PAUYUM CTYJCHTAM II0JIb30BAThCS JJICKTPOHHBIM (OHAOM U
AJIEKTPOHHBIM KaTasioroMm @yHaaMeHTaaIbHOU OMOIMOTEKU YHUBEPCUTETA;

— OpaiineBckue nuctien «VarioPro» ¢ miauHoM ctpoku 40 3HAKOB, MO3BO-
JSIOIIKNE HE3PAYEMY YUTATh TEKCT, IPEICTABICHHBIN B 3JIEKTPOHHOM BH/IE;

— cnenuainbHble npuHTEpsl «Index Pro» u «Index Everest», maromiue Bo3-
MO>KHOCTb BBIBOZIA JIFOOBIX TEKCTOB HA M€YaTh PEIbEPHO-TOUEUHBIM HIPUPTOM;

— DJICKTPOHHBIE «UMUTAIOUIME MAIIMHBD) JJIs CJIEMbIX, BOCIPOU3BOISIINE
0OBIYHBIC TIEYaTHBIE TEKCTHI B 3BYKOBOM (popMaTe MOCPEICTBOM CHHTE3a PEUH;

— CTalMOHAPHBIC AJIEKTPOHHBIC JYIIBI IJIs1 CIa00BUIANINX, MPEACTABIISIO-
mpe co0Ooi MOIIHBIC JOKYMEHT-KaMephl, KOTOPhIE HE MPOCTO IMO3BOJSIOT 110 24
pa3 yBEIMYUTh W300pakeHHEe, HO W TMOM00paTh ONMTHMANIbHBIE TOKA3aTeIu SIPKO-
CTH, KOHTPACTHOCTH, WHBEPTUPOBATH H300PAKEHUE WM MPOU3BOJIBLHO MEHSThH
nBera (hoHa U U300paKEHU.

Hapsny c stum, aHanoruyHbiM oOpa3oM 00OpYJIOBaHbI CHEIUATU3UPOBAH-
Hble paboune MecTa JJis CJIENbIX U CIa0OBUASIIUX CTyACHTOB B DyHIaMEHTalb-
HOM OMOJIMOTEeKE YHUBEPCUTETA U €€ (puiIuaax.

Kpome Toro, co3znmansl crieiiagu3upOBaHHbIE CIyXOpPEUEBbI€ KIIACCHI, 000-
PYJOBaHHBIE CYPAOTEXHUYECKUMH CPEJICTBAaMHU PEeabMIUTAIIMOHHO-00pa30BaTelb-
HOTO HA3HAYE€HUsl - KOMIUIEKTaMH 3BYKOYCHJIMBAIOILIEW anmapatrypbl ¢ KOMIbIO-
TEPHBIM YIIPABJICHUEM M UHJIUBUIYaIbHON HACTPOIKOM CHIIBI 3ByKa B TeMOpa.

B pamkax Bcepoccuiickoil memarormaeckoil accamOieu, MmOoCBSIIEHHON OT-
kpbiTuto I'oga yuurens B Poccuu (PTTIY um. A.U. T'epuena, 21-22 suBaps 2010
T.), JaHHBII aCMEKT AESITEIbHOCTH YHUBEPCUTETA ObLI MPEJCTABICH B CHELUAlb-
HOM pasziesie BBICTaBKH, KOTOPhIH Obul mocerieH [Ipesunentom PO JI.A. Menase-
JIEBBIM U YJOCTOUJICS €T0 BHICOKOW OIEHKH.

Cnoxusmasics B PI'TIY um. A.W. I'epuena cucrema paboTsl oOecrieunBaeT
KaK MOJJIMHHYIO JOCTYMHOCTh 00pa30BaHUsl ISl Pa3IUYHBIX KaTeropui WHBAIIM-
JIOB, TaK U BBICOKOE Ka4eCTBO UX 00pa30BaHUS.

[Ipuznanuem BbICOKON 3P deKTUBHOCTH pPabOThl YHUBEPCUTETA B JIaHHOM
acnekrte siBuiIoch To, uTo Ilpukazom MunuctepctBa oOpazoBanus U Hayku PO
Ne2211 ot 30.12.2010 r. PTTIY um. A.W. I'epuena O6bu1 onpesiesieH B KauecTBe Oa-
30BOr0 YUPEKJICHHUS BBICIIETO MPo(ecCHOHAIBHOTO 00pa3oBaHus, 00ecIeunBaro-
IIETO yCJIOBUS /I O0yUEHHUS JIUII C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBbS U
WHBAJIHJIOB.
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ICT IN THE SYSTEM OF SOCIAL REABILITATION SUPPORT
FOR INTEGRATED HIGHER EDUCATION FOR PEOPLE
WITH LIMITED PHYSICAL CAPACITIES
(case study of Herzen’s Russian State Pedagogical University)

V. Z. Kantor
Doctor of Pedagogical Sciences, Professor
Vice-Rector responsible for the Academic Process

Russia, Saint-Petersburg
Herzen’s Russian State Pedagogical University

One of the main UNESCO targets is to eliminate various barriers to general
access to educational values. It is one of the crucial goals of the UNESCO pro-
gramme «Education for All».

In this light special attention is drawn to problems of education of people
with limited physical capacities. It is a diverse category of citizens that serves a
kind of indicator of genuine availability of education for the whole population.

Recent decades in Russia are marked by increasing activity of disabled peo-
ple themselves willing to get vocational higher education. According to the availa-
ble data 17000 people with limited physical capacities are studying in more then
300 Russian universities.

However this growth should not distract attention from the related problems.
The thing is that due to a set of objective and subjective reasons people with lim-
ited capacities face significant difficulties in integrated educational environment
which manifest themselves in different domains — psychological, technological,
methodological etc.

It is evident that the university should expand its social functions in case of
enrollment and teaching of disabled people, thus solving not only vocational edu-
cational tasks but also goals of rehabilitation representing a dual education and re-
habilitation system which operation is characterized from the quality point of view
by degree of mastering a subject, skills and knowledge meeting the professional
competence requirements by a disabled student as well as social rehabilitation effi-
ciency of their studying at the university.

Therefore, a specialized social rehabilitation support is a crucial factor of op-
timization of integrated university education for people with limited physical ca-
pacities.

The following experience has been accumulated in a number of Russian
universities including Herzen’s Russian State Pedagogical University. The Faculty
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of Remedial Pedagogy which unites the leading Russian experts who deal with
problems of people with limited physical capacities is the principle staff resource.

Herzen’s Russian State Pedagogical University traditionally has a large-
scale programme for educational integration of students with different limited
physical capacities providing a system of social rehabilitation support for students’
academic activity.

Resource, information and technological support is one of the basic direc-
tions of social rehabilitation support of integrated education for disabled students at
Herzen’s Russian State Pedagogical University along with its scientific and meth-
odological support.

In 1990 based on the Faculty of Remedial Pedagogy the Regional Center of
New Information Technologies equipped with state-of-the-art hard and software
sets for people with limited hearing and eyesight capacities was set up.

In 1998 it constituted the foundation for the Center of Resource Support for
Students with Limited Eyesight Capacities equipped with a help of the Ministry of
Education of the Russian Federation and the Central Board of the All-Russian So-
ciety of the Blind People that became a new step towards computerization of the
academic process for disabled students.

In 2003 as a result of victory in the all-Russian competitions conducted by
the Russian Ministry of Education within the state contract special equipment of
rehabilitation and education purpose — a specialized studying module and a basic
set for distance education of students with limited physical capacities was installed
at the Faculty of Remedial Pedagogy. It includes a specialized radioclass for stu-
dents with hearing problems, software and methodological complex for multifunc-
tional lectured audience, multimedia computers of special configuration for moni-
toring of the state of hearing and hearing and speaking rehabilitation of students
with limited hearing capacity.

This activity was continued and intensified in 2007-2008 in the framework
of the Innovation educational programme «Creation of Innovative Training System
for Specialists in the Field of Humanitarian Technologies in Social Area» imple-
mented by Herzen’s Russian State Pedagogical University within the Priority na-
tional project «Educationy.

First and foremost, specialized work stations for students with limited eye-
sight abilities were equipped. This typhlotechnical equipment includes:

— modern PCs equipped with devices of speech access in the Russian lan-
guage of «Virgo»; PCs are connected in a local network with quick Internet, that
allows blind students to use electronic funds and catalogues of the Fundamental
university library;

— Braille displays «VarioPro» with 40-symbol-long line letting a blind stu-
dent read e-texts;

— special printers «Index Pro» and «Index Everest» giving an opportunity
to print any texts in relief point type;
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— electronic «reading machines» reproducing usual printed texts in sound
format by the speech synthesis;

— stationary electronic loupes for people with poor eyesight representing
powerful document-cameras which provide 24 magnification of an image as well
as sort out the optimum indicators of brightness, contrast, image inversion or arbi-
trary change of colour of the image and background.

Moreover, specialized work stations for people with limited eyesight capaci-
ties are equipped in analogous way at the Fundamental university library and its
subsidiaries.

Furthermore, specialized hearing classes equipped with sign language devic-
es of rehabilitation and education orientation, namely complex sets of sound mag-
nifying machines with computer control and individual sound and timbre setting
are created.

In 2010 this aspect of the university activity was shown at the exhibition de-
voted to the Teacher’s Year and was highly appreciated by the Russian President
D.A.Medvedev.

The system established in Herzen’s Russian State Pedagogical University
provides genuine availability of high quality education for various groups of peo-
ple with limited physical capacities.

The Order of the Russian Ministry of Education Ne2211 dated at 30.12.2010
defined Herzen’s Russian State Pedagogical University as the basic vocational
higher education establishment providing the environment for education of various
groups of people with limited physical capacities that serves an acknowledgement
of high effectiveness of the university work.
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MEXKAYHAPOIHASA ADPOKOCMHMNYECKAS
CUCTEMA I'VIOBAJIBHOI'O MOHUTOPHUHI'A (MAKCM) —
HOBBIN TOIXO/1 K TPOBJIEME BOPHBBI
CO CTUXUMHBIMHU BEJICTBUSIMUA
N TEXHOT'EHHBIMU KATACTPOPAMU

B. A. Menvuiuxos
J-p TEXH. HayK, nmpodeccop
['eHepanbHBIN KOHCTPYKTOP MHOTO(PYHKIIMOHAIBHOW KOCMUYECKOW CUCTEMBI
Coro3HOTO rocyapcTaa, IMPEKTOP

C. B. Ilywmkapckuii
KaHJl. TEXH. HAyK
3amectutens qupekropa « HUM KC umenn A. A. MakcumoBay —
bummana OI'VIT «'KHIIL um. M. B. Xpyaudenay

Poccus, r. KOouneinsiit MockoBCKOM 00JI.
«HNUN KC umenu A. A. MakcuMoBay —
¢umman OI'VII «'KHIIL um. M. B. XpyHuuena»

Ipoekr MAKCM', npexycMarpuBaiomuii co3manne MexIyHapOIHOM
a’POKOCMUYECKON CUCTEMBI II100aJTbHOTO MOHUTOPUHTA —3TO aKTUBHO MPOJIBUTA-
emMasi B TeUCHHUE JIBYX IMOCJIEIHUX JIET MHUIIMATUBA POCCUICKUX HAyYHBIX U OOIIe-
CTBEHHBIX OpraHu3anuii 1mo ¢GOpMHUPOBAHUIO JEECIMOCOOHOTO MEXIYHAPOIHOTO
MEXaHU3Ma, KOTOPBIA Obl MO3BOJUI 3P(EKTUBHO NTPEAYNPEKIATh OTACIbHbBIE
CTpaHbl U MHPOBOE COOOIIECTBO B IIEJIOM O IPO3SAIIUX CTUXUUHBIX OCICTBUSIX U
TEXHOTEHHBIX KaTacTpodax, B TOM YHCIie — O0YCIOBICHHBIX YyIPO3aMH KOCMUYE-
CKOro mpoucxoxaeHus. B ocHoBy aroro IIpoekra, ocymecTBiasieMoro noj 3rujiou
Poccuiickon akagemun kocMoHaBTUKM UM. K. O. [{uonkoBckoro u MexayHapon-
HOM aKaJeMUU aCTPOHABTHKH, MOJIO)KEHA KOHIEMIUS BO3MOYKHOCTH BBISIBICHUS C
UCIIOJIb30BAaHUEM CIEIUANIbHOW amnmapaTypbl KOCMHYECKOrO, aBHAIMOHHOTO U
HA3eMHOIr0 0a3UpOBaHUS T.H. «IPEIBECTHUKOBY TPAIYIINX CTUXUUHBIX OCACTBUM,
MPOSBIISIIONINXCS B BUJIE aHOMAJIMK Teocdepbl U MPOrHO3UPOBAHMS HA 3TOW OCHO-
BE MECT M BPEMEHHM HACTYIUICHUS KaTaCTPOPUUECKUX COOBITHI T'€0JOTrHYecKoil 1
METEOpOJIOrH4ecKoil mpupoasl. Kpome Toro, cpeaum NEepCHEKTHBHBIX 3aaad
MAKCM - mpeaymnpexaenne o0 o0bekTax, cOmmKarommxces ¢ 3eMnéin (Mereop-
HOW M acCTepOMIHOM yrpo3ax), a TakkKe 00 OMaCHBIX CHUTYallUSIX B OKOJO3EMHOM

! B anrmmiickoii a66pesuarype — IGMASS — International Global Monitoring Aerospace System
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KOCMOCE, OOYCJIOBJIEHHBIX (PEHOMEHOM «KOCMHYECKOTr0 Mycopay». B KoHeuHOM
utore, MAKCM mnpusBana obecrnieuuTb PelieHue U IUPOKOro CIEKTpa OOLIery-
MaHUTApHBIX MpoodsieM YenoBedecTBa, TAKUX KaK 3allUTa U COXpAaHEHUE KYIbTYP-
HBIX [IEHHOCTEM, TEJIIEMATHUKA, JUKBUIALUS HETPAMOTHOCTH 4€pe3 AUCTAHIMOHHOE
oOyuenue, 6opb0a ¢ 0OJIC3HAMH Yepe3 pa3BUTHE TelleMeauIuHbI. Be€ 310 mpu3Ba-
HO 00€CTIeUnTh YCIOBUS IS TIOCTETIEHHOTO (DOPMHUPOBAHUS €IUHOTO OOIIIeTIIaHe-
TapHOTO «UH(OPMAIIMOHHOTO IPOCTPAHCTBA OE30MACHOCTI.

3a mpomeamui 2010 roa, neyanbHO U3BECTHBIA UMEBIIMMHU MECTO IO BCE-
My MHUPY MHOTOYHUCJIEHHBIMU CTUXUMHBIMU OCICTBUSMH M TEXHOTCHHBIMHM KaTa-
ctpodamu, Ham [IpoekT mpojenan 3HAYUTEIbHBIN MyTh OT YUCTO HAYYHOUW HJeH
10 BCE OoJiee YETKO BHIPUCOBBIBAIOIICHCS KOHIEIIINK CIIOKHENIEeH, B U3BECTHOM
CMBICJIE — aMOUIIMO3HOM, OpraHU3allMOHHO-TEXHUYECKOW CUCTEMBI, KOTOpas MpH-
3BaHa 00BEAUHUTH MH(GOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHBIE M HABUTAIIMOHHbBIC
pecypchl CPEACTB a3pOKOCMUYECKOT0O MOHHUTOPUHIA HAIlMOHAIBHOM, PEruoHalb-
HOM ¥ MEXIYHAPOIHON MPUHATIEKHOCTH, & TAKXKE Pa3IMYHBIX (HOPM COOCTBEHHO-
CTH JJIsl JOCTUXKEHHUS BBICOKOW M OJaropojiHoil nenu — 3Q¢heKTUBHOrO mpeaynpe-
KICHHUS O TPO3SNINX OCJCTBUAX, KOTOPHIE MPOAOIKAIOT OCTaBaThCA OAHUMHU U3
OCHOBHBIX YIpO3 YCTOMYMBOMY pPa3BUTHIO YEJIOBEYECTBA, HAHOCS OTPOMHBIN
yiep0 rocyaapcTBaM M IIaHETe B IeJ0M. Tak, TOJIBKO 3a MPOIUIBIA TOJl TaKOH
yiep0 npesbicui 200 muwunapaoB nosuiapoB CIIIA u MapToBckue xatactpodu-
Yyeckue coObITHS B SITIOHUHM JIUIIb MTOATBEPAUIIN ATy TCHACHIUIO.

Onnako npoasrkeHue [Ipoekra yke B T€UEHHE ABYX JIET CBSI3aHO C pac-
CMOTPEHUEM KOMIUIEKCA HAYYHO-TEXHUYECKUX, TEXHOJIOTMYECKUX, OpraHu3alu-
OHHBIX, TOJUTUKO-TIPABOBBIX W AKOHOMHMYECKUX MPOOJIeM, KOTOpPBhIE HCXOJIS W3
craryca MAKCM, npeactouT peniaTth B NIMPOKOW MEXKTYHAPOIHOM KOOMEPAIUH.
JIBa cnenuann3upOBaHHBIX MEXIYHApOAHBIX cuMIio3uyMa — Ha Kumnpe u B Jlart-
BHUHM, a TaK)K€ MHOTOUYHCIIEHHBIE TIpe3eHTaruu koHreniuu MAKCM Ha npoduiib-
HBbIX MEXIYHApOIHBIX MEPOIPUATHIX, MPOBEAEHHBIX B cTpaHax EBpormbl, A3um,
Adpukn n Amepuku (Bkirouas nponutorogaue ceccuu KOIIYOC u ero Hay4yHo-
TEXHUYECKOTO TOJIKOMHUTETA), HAaKOHEIl — (hopMHupoBaHne «MexXayHapOIHOTO KO-
mutera no peanuzanuu [Ipoekta MAKCM», KOTOPBINA YK€ 3aKJIIOUII WA BEIAET
IIEPETOBOPHI O 3aKJIIOUYCHUHN COTJIAIIEHUA O COTPYAHUYECTBE C Pa3IMYHbIMU Opra-
HU3AIUSAMH 110 BCEMY MUPY, TO3BOJIWIN oOecnieunTh [IpoeKkTy M3BECTHOCTh, KaK B
Poccun, Tak u 3a e€ npegenamu. Ha HemaBHeM BalmMHITOHCKOM CaMMHUTE PYKOBO-
JUTENEN KOCMHUYECKUX areHTCTB, NMPUypOYeHHOM K S50-nmeturo MexyHapoaHOu
aKaJeMUU aCTPOHABTUKU OJWH W3 IUIEHAPHBIX JTOKJIAI0B MPAKTUYECKH LEIHUKOM
o1 ocBAmEH MAKCM. TIpoekTy u JIeATebHOCTH IO €ro JaJbHeHIeMy mpo-
JNBWKEHUIO TJIaBbl TPUAUATH KOCMHUYECKUX BEAOMCTB E€AWMHOAYIIHO JAJIA OJHO-
3HAYHO MO3UTHBHYIKO NOJUTUYECKYIO OLIEHKY, YTO IO3BOJSET CUCTEMHO U IOCTE-
neHHO (OPMHUPOBATH €T0 WHCTUTYIIMOHAILHBIE OCHOBBI B TEXHUYECKOM, TIOJIUTHU-
KO-IIPABOBOM, T'YMAaHUTAPHOM U OPTraHU3alMOHHOM ACIIEKTaX.

B pesynbprare npoBenéunbsix B 2010 roay cuiiamu crienuaiuctoB Poccuii-
cKoM akaaeMuun KocMOHaBTHKH uUM. K. D. [lnonkoBckoro m MexayHapoaHou aka-
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JIEMUU ACTPOHABTHKU OOIIMPHBIX CUCTEMHBIX M HAYYHO-TIPUKIIAHBIX HCCIEA0Ba-
HUM OBLIO YCTAaHOBIIEHO, YTO OyAylIasi CUCTEMa JIOJKHA CTPOUTHCS U Pa3BUBATHCS
Ha TMPUHIMIAX MO3TAHOTO (OPMHUPOBAHUS HEKOM TII00ANBbHON CETH, HHTETPUPY-
IOIEed B CBOEM COCTaBe HapsAy C YK€ CYIIECTBYIOIUMH WHOOPMAIMOHHO-
HAaBUTALIMOHHBIMU M TEJIIEKOMMYHUKAIMOHHBIMUA PECYpCaMu TPAAUIIMOHHBIX KOC-
MHUUYECKHX CHUCTEM HAlMOHAIBHOW, PETMOHAJIBHOW U MEXKIYHAPOIHOU ITPUHAIIEK-
HOCTH, CHELUAIU3UPOBAHHBIN IPOrHO3HBIM, MOHUTOPUHIOBBIN NOTEHIMAJ, KOTO-
PBIM TOJKEH MOSIBUTHCS B XOJI€ peajv3aluy OCHOBHOM uaeu IIpoekra — BO3MOXK-
HOCTHU 3 (PEKTUBHOTO cOOpa JAHHBIX O CTUXUUHBIX OCICTBUN U TEXHOTCHHBIX Ka-
TacTpod.

B sTom romy Mbl npuctymaem k pazpabotke cucremHoro npoekra MAKCM.
B ero pamkax npeAaCTOUT HANOJIHUTHh PEATbHBIM COAEPHKAHUEM TPU TEXHUUECKUE
HarpaBjeHHs padoT.

1. [To pa3paboTke myTeil, METOJIOB U CPEIICTB KOPPEKTHOW HHTETpaIluu
(TEXHUYECKOTO COMPSKEHUS) HHOOPMAIIMOHHBIX, TEIEKOMMYHUKAIIMOHHBIX U MO-
HUTOPUHIOBBIX PECYPCOB B €UHYIO CUCTEMY.

2. [To 060CHOBaHHIO PAlIMOHAILHOTO COCTAaBa M OPOUTAIBLHOTO MOCTPOE-
HUSI CIIEIUAIU3UPOBaHHOTO Kocmuyeckoro cermeHTa MAKCM ¢ nepcrnekTUBHOM
anmnapaTypou perucTpaiuu MNpeJBEeCTHUKOB CTUXUMUHBIX O€JCTBUI U TEXHOTEHHBIX
KatacTpod.

3. [To pemieHnto BOIpOCOB pa3BUTHSA HA3€MHOM MH(PPACTPYKTYphI MPHUE-
Ma, 00paOOTKH, UHTErpalli, UHTEPIPETAIMU U PACIPOCTPAHEHUS JAHHBIX MPO-
THO3HOT'O MOHUTOPHMHTA, KOPPEKTHO MpeodpazyeMoro B MHGOPMAIUIO TIpeaynpe-
YKJICHUSI HA MEXyHAPOJHOM U HAIIMOHAJIbHOM YPOBHSIX.

Pesynbratom ocyliecTBieHUs nepgoco Hanpasienus pabom no llpoexmy
JIOJKHBI CTaTh aITOPUTMBI U TeXHOJOruM uHTerpaiuu B MAKCM cpencts u pe-
CYpCOB, BKJIIOYasi BOIPOCHI X MHGOPMAIIMOHHOTO COTIPSDKEHUS, UTO SBIISETCS XO-
TS W BeCbMa CIOXKHOW, HO pemraemoil (¢ ucnosib3oBaHueM, Hampumep, ['PUJI-
TEXHOJIOTUNA WM YHU(DHUIIMPOBAHHBIX MPOTOKOJIOB OOMEHA ITaHHBIMH) TEXHUYE-
CKOM 3a/1auei.

Bmopoe nanpasnenue pabom no Ilpoekmy - co3ganue crieluaIn3upoOBaHHO-
ro kocmudeckoro cermeHta MAKCM MBI cunTaeM TEXHHMYECKH HanOoliee CIOXK-
HbIM. Ha ceropHsiiHuil JI€Hb TOCTOBEPHO YCTAHOBJIEHO, YTO WHCTPYMEHTAJIbHO
(GUKCUPYEMBIMU U3 KOCMOCAa MHOTOYMCIECHHBIMU TMPEJIBECTHUKAMU, HaNpUMED,
3eMJICTPSICEHUM, CUUTAIOTCSl MPOSBISIONIMECS B nuTtocdepe, atmochepe U MOHO-
cdepe 3emsin aHOMAIMK Te0PU3UUECKUX MMapaMeTpPoB, 00YCIOBICHHbIEC JBUKECHU-
AMHM 3€MHOM KOpBbI, €€ AIEKTPOAMHAMHUKOMN, T'PaBUTALMOHHBIMU BO3IECHCTBUSMHU
Connua u JlyHbl, a TakKe LEJIbIM psiioM Ipyrux ¢gakropoB. B uHTepecax peruo-
HaJIbHOT'O U JIOKAJIBHOTO CEMCMUYECKOTO PAOHUPOBAHUS YKE CETOJHS MOXKHO HC-
M0JIb30BaTh IMIUPOKYKD HOMEHKJIATYPY CYLIECTBYIOIIMX KOCMHYECKUX CHUCTEM
HaOJIIOICHMS, 00eCTIeYNBAIONIUX TpeOyeMoe MPOCTPAHCTBEHHOE CIEKTPAIbHOE U
TemriepatypHoe paspemieHue. OnHako 3()PEKTUBHBIA TPOTHO3HBI MOHUTOPUHT
CTaHET BO3MOXEH JIMIIb MPU YCIOBUU JOOCHAIICHUS ITUX CUCTEM HOBBIMU reodu-
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3UYECKUMHU MNpUOOpaMH W CPEJICTBAMH ONTUKO-3JIEKTPOHHOTO HAOJIOJECHHS] BO
BCEM JIMAIa30HE SJIEKTPOMArHUTHOIO CHEKTpa, aKTUBHO pa3padaThIBAEMBIMH BO
MHOT'MX CTpaHax Mupa, B TOM uuciie B Poccun. 310 — HOHO30Hbl, MATHUTOMETPBI,
NPUEMHHKHU YJIBTPAHU3KOTO U OY€Hb HU3KOYACTOTHOIO paauousinyyeHus, Oypbe-
CIIEKTPOMETPHI, AETEKTOPHI dIeMeHTapHbIX yacTull, UK-pagrnomerpsl, runepcnex-
TPOMETPHI, JUAAPHl U pajapbl. YUHUTHIBAas CTPEMUTEIBHBIN Tporpecc B 00JacTu
MUKPOMUHUATIOpU3ALINKY, HAHOTEXHOJOTHI, MUKPOCIYTHUKOB U IIaTGopm, BO-
poc co3/lanus U pazMenienus Ha 6opty KA Takoi HOMOJHUTENBHON anmnapaTypbl
MOHO CYUTaTh B 0003PUMOI MEPCIEKTHUBE BIOJHE TEXHUYECKU OCYIIECTBUMBIM.
Tak oOpa3upl 60PTOBOI reoPpU3UUECKON anmapaTypbl, TPUTOJHBIE JUIsI MOHTa)a
Ha OOpPTY MaJIbIX U MUKPOCIYTHUKOB, B Poccum yxe co3naHbl U anpoOUpOBaHbI B
kocMmoce (KA «Kommnac-1 u «Kommac-2»). Ha stane OKP HaxoauTcsi yHUKaIbHbBIN
OTEUYECTBEHHBIA MPOEKT MOHUTOpUHTA MOHOChephl «I'eodusuka»: ero KocMuue-
CKHI CEIrMEHT MPEACTABJICH MIUPOKUM CIIEKTPOM MPUOOPOB, KOTOPHIE MOTYT OBITH
UCIIOJIb30BaHBI JJIsl BBISIBJICHUS TIPEIBECTHUKOB CTUXUMHBIX O€JICTBHIA.

B nensix nporHo3upoBaHusi KPUTUHYECKUX CUTYALMI TEXHOTEHHOW IPUPO/IBI,
noTpedyeTcsl aHaJOTUYHBIM COCTaB OOpPTOBOM ammapaTypbl, JOTOJHEHHBIN WH-
CTPYMEHTapUeM MPEIU3UOHHON T€0e3MuecKor, NHTepHEPOMETPUIECKON U CTe-
PEOCHEMKHU M3 KOCMOCA, a TaKXKe CPeJCTBaMHU cOOpa JATYMKOBON MHGOPMAIHH O
COCTOSIHUY MOTEHIMAIBHO OMACHBIX TEXHUYECKUX OOHEKTOB.

YuuThIBasi 3HAUUTENIbHBIA TPOTrpecc B 00JIACTU CO3JaHUS MaJbIX U MUKPO-
CIIyTHHKOB, pAacCMaTpuvBasl MPOTHO3HBIA CEUCMHYECKHUN U METEOPOJIOTMYECKUN
MOHUTOPUHT  CPEJICTBAaMHU  CICHHAIIM3UPOBAHHOTO KOCMHUYECKOTO CErMeHTa
MAKCM, pykoBojicTBO [IpoeKkToM pacCUMTHIBAET Ha HWCIOJIb30BAaHWE HAy4HO-
TexXHU4YecKoro 3ajena B oosactu coznanust KA «Corwo3 CAT-O» B pamkax poccuii-
CKO-0eopyCcCKOM MpOorpaMMbl M IMIUPOKYIO MEXKIYHAPOAHYI0 Koomepamwuio. [lep-
BbIC TIO3UTUBHBIC PE3YJbTAThl PAOOYMX KOHTAKTOB C TPYMION MPO(HUIBHBIX Ka-
Hajgcko-amepukanckux (CANEUS), 6puranckux (SURREY) u kuraiickux (DFH
Satellite Co.Ltd.) koMmanuii 1af0T OCHOBaHHS HAIACATHCS HA MPOIYKTHBHOCTDH Ta-
KOT'0 MOJIX0/1a.

O} dexTuBHON TEXHUIECKOW peanu3anuu COOCTBEHHOTO CIICIHMATN3HUPOBAH-
Horo kocmuueckoro cermentra MAKCM, HecomHEHHO, OyayT crmocoOCTBOBAThH
MPOJIBUKEHUE MEXKYHAPOJAHOM MHUIIMATUBBI MO «KOCMUYECKOM MOrojae» MU Koc-
MUYECKHUE MPOEKTHI B 00JIaCTU re0OPU3NKHU 3eMITU U KOCMOCa.

Tpemve macucmpanvrHoe mexnuyeckoe nanpasienue pabom no Ilpoexmy —
pasButue HazeMHou HMHPpacTpykTypel MAKCM nns mpuéma, o6pabOTKH, UHTE-
TPUPOBAHUS, UHTEPIIPETALUHA U PACHPOCTPAHECHHS JAHHBIX MPOrHO3HOIO MOHMTO-
pUHra — TPEANoJiaraeT pPENIEHUE UIMPOYANIIEro CIEKTpa OpraHUu3alMOHHO-
TEXHUYECKUX, MOJMTUYECKUX M IMPaBOBBIX BOHpocoB. lIpexnae Bcero, B pamkax
MAKCM MBI BUAUM CO3JIaHUE HEePAPXUICCKON TPEXYPOBHEBON MHPPACTPYKTYPHI:
€€ HWKHUU ypOBEHb NMPEACTABIEH CYIIECTBYIOIIMMHU CPEACTBAMHU ISl IpUEMA U
00pabOTKM MOHUTOPUHTOBON MH(OPMAIIMK U TATYMKOBBIMHU CETSIMU HAIIMOHAIb-
HOM M pEeruoHaIbHON NPUHAIJICKHOCTH, KOTOPBIE B MEPCIEKTUBE MOTYT OBITh J0-
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MOJIHEHBI U CIIELMAIIM3UPOBAHHBIMU MEXyHAPOIHBIMUA CTAaHUUAMU, CPEAHUIN yPO-
BEHb — CpPEJCTBAMU MHTEPHPETAIMM MOHUTOPHUHIOBBIX JAHHBIX HALMOHAIBHOU U
pPErMOHANBHON TNPUHAMICKHOCTH; a BEPXHUHU — MEKIYHApPOIHBIMU LEHTPAMHU
YIIPABJICHUS B KPU3UCHBIX CUTyalUsX. T€XHUUYECKN YKa3aHHBIE LEHTPbI KaK Yy3JIbl
Oynymied rio0anpHOM ceTu O6e3omacHocTH 1o Mepe peanusanuu MAKCM moryt
CO3/1aBaThCs M OCHAILATBHCSA KaK IMOCTENEHHO MNpUCOeNUHSAomMUMHUCA K [Ipoekrty
OTAEIbHBIMU CTPAHAMH M PETMOHAIBHBIMU OPTaHU3AlUSIMU, TAK U B pAMKaX MEX-
JyHapoJIHOU Koomnepauuu. PykoBonactBo [IpoekTom B mpenBapuTENbHOM NOPSIAKE
y>K€ MpOBEJO HEPOPMAIbHBIE KOHCYJIbTAMU C MPEACTABUTEISIMU psAla CTpaH
(Yxpauna, Kuraii, Beetnam, Mnanounesus, Kamepyn, Hurepus, KOAP) na npeamer
BO3MOXKHOCTH Pa3MEIICHUs Ha UX TEPPUTOPHUSAX MHGOpPMAIMOHHONW MH(PpACTPyK-
Typsl MAKCM, nosy4yuB NpUHIUIINATIBHYIO MOAIEPKKY ITON UAEH.

Heckonbko 3amMedaHuii Mo OTAEIbHOMY (TIEPCHIEKTUBHOMY) MEXHUYECKOM)
HanpasieHuto pabom 6 pamkax I[Ipoexma CBA3aHHOMY C paHHUM TIPEIYIPEKICHU-
eM 00 acTepoUuIHOM (METEOpPOUIHOM) OMAaCHOCTU. PoccuiilckuMu y4EHBIMHU B CBOE
BpeMsi MpopadaThiBaJIach KOHIICTIHNS «KOCMHUYECKUH J030p», K KOTOPOM MOXKHO
ObLI0 OBl BEpHYTHCSI HA KAYECTBEHHO HOBOM YPOBHE TE€XHOJIOTHYECKOTO PA3BUTHSI.
Tak, cormacHo mpenBapUTENbHBIM OILEHKAaM, I CBOEBPEMEHHOro (IO KpailHen
Mepe, 3a 3 — 5 aHel) npeaynpexacHus 0 IpUOTMKECHIN OTCHIIMAIBHO OMACHBIX
0OC3, B pamkax MAKCM M0xHO ObLIO OBl CO3/1aTh CIEHHATIU3UPOBAHHYIO KOCMU-
YECKYI0 CUCTEMY M3 pa3MelIaeMbIX B Toukax Jlarpanxka TpEX KpYMHBIX KOCMHYE-
CKHMX amnmapaToB ¢ MOIIHbIMU onTuueckumu MK-teneckonamu Ha 6opTy. AHano-
TMYHYIO TPYIIUPOBKY MPEAYNPEKISHUsI 00 OMMACHOCTH KOCMUYECKOTO Mycopa Kak
COCTABJISIFOIIEH CUCTEMBI II100aJTbHOTO MOHUTOPHHIA MOKHO OBLIIO OBl pPa3BEpHYTh
¥ Ha OKOJIO3EMHBIX OpOUTax, KOMILIEKCUPYS TMOJy4yaeMble ¢ €€ UCIOJIb30BAaHUEM
naHHbie ¢ nHpopmarment HazeMHbIX cpenacTB (poccuiickoit CKKII, amepukanckon
HOPA u T.11.).

Kparkas pemapka OTHOCHUTEIIBHO 2YMAHUMAPHO20 ACHEeKmd peanu3ayuu
Ilpoekma MAKCM. B cnydae co3gaHus m00anbHOW HMHGOPMAIIMOHHO-
HAaBUTALIMOHHOM W TEJIIEKOMMYHUKAIIMOHHON CETH MOSIBUTCA BO3MOYKHOCTH peEllle-
HUSI TIUPOKOTO CIIEKTpa OOIINEUYETIOBEUECKUX 3a/ad: Pa3BUTHS IUCTAHIIMOHHOTO
oOydeHus (B TOM 4uCie B pycie BuIMOTHEHUs 1. 48 pesomomnuu 63/90 'A OOH
«KocMoc u 0o01IECTBOY»), CO3/IaHUSI TEIEMATUYECKUX CHUCTEM U «TPAHCIOPTHBIX
KOPUJOPOB» B YAAIEHHBIX U HEOOOPYJIOBAHHBIX B MH()OPMAIIMOHHOM OTHOIICHUU
pPETMOHAX, COXPAHEHHMS U 3AIIUTHI KYJIbTYPHBIX IIEHHOCTEH, a TAKKE pPa3BUTHUS Te-
JEMEMIIUHBI B palioHaX MOTCHIIMAIbHBIX CTUXMHHBIX OeACTBUM. JOCTUTHYTHIN
y’K€ K HacTOSIIEMY TEXHUYECKUU M TEXHOJOTMYECKUH 3ajiel B JaHHOM obsactu
MO3BOJIAET PACCMATPUBATh JAHHBIN ACHEKT peain3aunu [Ipoekra Kak MmepcreKTuB-
HBIM U BIIOJIHE PEAJIbHO OCYILECTBUMBIH.

B 3aBepiienne cBOero BBICTYIUICHHSI XOTEIOCh Obl OCTAHOBUTHCS HA Opra-
HU3aLMOHHBIX OCHOBAX peasm3anuu [Ipoekra. Kak yxe ynomunanocs Boiie, [1po-
ekT MAKCM npomén HaydyHYyI0 U MOJUTHYECKYIO arpoOalnio Ha MHOTHX MEXTY-
HAapOJHBIX MeponpuaATusax. [Ipm 3ToM yaanoce mpoBECTHM KOHCYJIbTAllUH C MPEA-
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CTaBUTEISIMU TIPOGUIBLHBIX MexayHapo Hbix opranuzanui (I'EO, KOITYOC u
OOH-Craiinep), Haiiasl MOHUMAaHUE CBOETO MecTa B (DOPMHUPYIOMICHCS cHCTEME
NPEAYNPEKICHUS U 3alIUTHl OT CTUXUUHBIX OeacTBuil. Pabouuit opran IIpoekra —
MexyHapoIHbI KOMUTET HENPABUTEIbCTBEHHAS OpraHU3alus, B COCTaBe KOTO-
poii ceroaHs 75 opUIIMATBHBIX YWICHOB U HaOIIOAaTEICH, IPEACTABIISIONINX OoJiee
30 cTpaH M MEXIyHAapOJHBIX opraHu3anui (Bkiarouas u Ymnpasienne OOH mo
KOCMOCY), Hayaj CBOIO padOTy B HIoJie Tpouuioro roga. OCHOBHAs 1eNlb CO3AaHUs
Komutera — npuBnedenue o01ecTBeHHOro BHUMaHus K [IpoekTy, KkoHconuaamus
NPOPUIBHBIX YUYEHBIX, CICIUATUCTOB U MPEANPUITUN O] MPAKTUYECKOE BOILIO-
IIEHUE KOHIEMIIUU CUCTEMBbI, pealin3aliis HOBBIX UACH U TEXHUUYECKUX PEIICHUN B
00J1aCTH MPOTHO3UPOBAHUS CTUXUMHBIX O€JICTBUI U TEXHOT€HHBIX KaTacTpod, mo-
UCK aJIMUHHCTPATUBHBIX U (PUHAHCOBBIX pecypcoB i peanuzauun MAKCM. Oc-
HOBHOM TeMOM mociieHero 3aceaanusi Komurera, KOTOpoe COCTOSIIOCH B CEHTAOpe
2010 roga nuu padotel 61-ro MexayHapoIHOTO KOHrpecca acTpoHaBTUKH B [Ipa-
re, CTajo MPUHATHE YCTaBa 3TOW OpraHU3AlMKU U MAaruCTPabHOTO IIaHa paboThI
Ha HbeHemHUM roa. Cpenu meponpustuid [Inana — npesenrauus IIpoekra u ero
KITFOUEBBIX AaCTEKTOB B IIECTH CTpaHaX, a Takke Ha ypoBHe OO0bEIMHEHHBIX
Harmuii. Komutery, odepeaHoe 3acegaHue KOTOPOro IUIaHUpyeTCs mpoBecTH 13
Mas B Manpuze B pamkax «Henenn poccuiickoro KocMocay, npuypoueHHon k 50-
JeTuro nepBoro kocmudeckoro nonéra 0. A. Narapuna, npencrout Oonbinas op-
raHu3alMoHHas paboTa Mo PElICHUIO0 TeX CIOXKHBIX 3a/ad, peub O KOTOPBIX IILia
BBIIIIE.

JIBa Mecsinia Ha3a cocTosuics BU3UT wieHoB Komurera B Kutaid, rae te npo-
BeJIM OOCTOSITENIbHBIC JIBYXJHEBHBIC KOHCYJbTAllMM C KoJjimeramu u3 Kurtaiickoi
HalMoHalIbHOU Kocmudeckon anmuHucTpanuu (KHKA) u moanucanu ¢ Humu 06-
CTOSITEJIBHBIN IPOTOKOJI O COTPYAHUYECTBE B paMmKax [Ipoekra, mpeamnonararommii:

— AaKTHBHOE MPOJABMXEHUS TeXHoJoruueckoro nuanora mexnay LIC/33 u
MKP B 00iactu BBISBIEHUS MPEIBECTHUKOB MPUPOIHBIX (TEXHOTCHHBIX) KarTa-
ctpod;

— CO3/1aHH€ MepcreKTUBHOTO obopynoBanus /33 kocmuueckoro 6a3mpo-
BaHMS HA OCHOBE MaJIbIX 1 MUKPOCITYTHUKOB;

— KOHCOJMAAIMIO BHHMaHUs BONPOCAM HCIOJb30BaHUsl MOTEHIMANA
MAKCM p1s 32U ThI OKPY>KaroIieil cpeibl, TOPOJCKOTO CTPOUTENIBCTBA U T.11.;

— COBMECTHOE CO3JaHUS MPUEMHOM CTaHIIMK U 0OMeHa qaHHbIMHA [[33.

KomuteT npurnacun npeacraBureneid kutaiickoid croponsl B Mocky (Poc-
cus) He no3auee anpens 2011 roxa st mpoBeIeHUsT OUEPEHON BCTPEUH MO MPO-
onematuke MAKCM wu nocemenuss HUM KC umenu A. A. MakcumoBa. ITo
peaoKeHue OblIo ¢ 0JaroJapHOCTbIO MPUHSTO.

Takum o6pazom, [Ipoekt MAKCM mnocTeneHHo moyydaeT MOIEPKKY Kak
Ha (enepanbHOM YpOBHE, TaK M JUHAMUYHO pacIIUpsieT cBoi ¢dopmar 3a cuer
IPUCOEUHEHNUs BCE HOBBIX CTPaH (TOJILKO B HOBOM IOy 3T0 Aprentuna, Kuraii u
Nunone3us), a Takke MEXKIYHAPOAHBIX OpraHu3anui (A3uMaTCKO-TUXOOKEAHCKas
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OpraHu3aius Mo KOCMHUYECKOMY COTpyJHHYecTBY). HakanyHne npasaHoBanusa S0-
netust nepBoro kocmuueckoro nojyiéra [Ipoekt MAKCM nipenocraBisieT BO3MOXK-
HOCTh O0BEAMHEHUS] YCHIIMH BCETO MHUPOBOTO COOOINNECTBA B paMKaxX HOBOH €lH-
HOH cTparerun cyryoo MUPHOTO OCBOCHHS KOCMOCA, HaIlpaBJIeHHON Ha obecrieue-
HUE 0€30IaCHOT0 M COIHAIBHO YCTOMYMBOTO PA3BHTHS MHPOBOTO COOOIIECTBA B
XXI cronerun.

INTERNATIONAL GLOBAL MONITORING AEROSPACE SYSTEM
AS ANEW APPROACH TO PROBLEMS
OF STRUGGLE ON NATURAL DISASTERS
AND TECHNICALLY GENERATED CATASTROPHES

V. A. Menshikov
Doctor of Technical Sciences, Professor
Director General of IGMASS project,
General Designer of Multi-Function Outer Space System for the Union State,
Director

S. V. Pushkarsky
PhD in Technical Sciences
Vice-Director

Russia, Moscow Region, Jubilejny
Maksimov Space Systems Research Institute —
Branch of Khrunichev State Research and Production Space Center
(ROSCOSMOS)

The presentation describes implementation of a new ROSCOSMOS initia-
tive within the International Global Monitoring Aerospace System (IGMASS) pro-
ject proposed by Russian scientists and public organizations which is targeted at
shaping an effective international mechanism which would allow alarming some
countries and the whole international community about the forthcoming natural
disasters and technically generated catastrophes including those caused by the
space-originated threats. The project conducted under the auspices of the Russian
Aeronautics Academy named after K. E. Tsiolkovsky and the International Aero-
nautics Association is based on the concept that special space-based, aviation and
ground-based equipment can provide alerting information concerning natural dis-
asters which manifest themselves in abnormal changes of the geosphere as well as
predict time and locations of geological and meteorological catastrophes. Moreo-
ver the prospects of the IGMASS project include the warning on objects approach-
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ing to the Earth (meteorite and asteroid threats) as well as outer space debris. Gen-
erally speaking, the IGMASS project is aimed at gradual formation of the whole
planet information security space.

The year 2010 is known for its numerous natural disasters (the total damage
exceeded 200 billion USD) and technically generated catastrophes. Thus, the Pro-
ject grew up from a scientific idea to the ambitious comprehensive system which is
to unite ICT and navigation resources of aerospace monitoring at national, regional
and international levels in order to ensure effective alert about inevitable threats to
the humanity.

However the Project advancement requires international consideration of a
complex set of research and scientific, technological, organizational, political and
legal as well as economic problems. There were 2 specialized symposia in Cyprus
and Latvia as well as numerous presentations of the IGMASS project at profiled
international events in Europe, Asia, Africa and America, and in the end — for-
mation of the International Committee on the IGMASS Project Implementation
which conducts negotiations for cooperation with various organizations all over the
world to promote the Project. At recent Washington D.C. summit of heads of aero-
space agencies devoted to the 50" anniversary of the International Aeronautics
Academy it was presented at the plenary session and approved unanimously.

The first technical aspect. Based on large-scale system and science-
related research conducted in 2010 it was stated that the future system should be
based and developed upon gradual shaping a global network integrating the exist-
ing ICT and navigational resources at the national, regional and international lev-
els, specialized prediction, monitoring potential which gives an opportunity of ef-
fective collection of data on natural disasters and technically generated catastro-
phes.

This year the following technical tasks should be carried out within the 1G-
MASS project:

1. Development of ways, methods and means of correct integration of ICT
and monitoring resources in a single system;

2. Explanation of rational content and orbital layout of the specialized outer
space IGMASS segment including state-of-the-art equipment for registration of
natural disasters and technically generated catastrophes forerunners;

3. Development of the ground-based infrastructure for reception, pro-
cessing, integration, interpretation and dissemination of the forecast monitoring da-
ta accurately transformed into warning information at the national and international
levels.

The second Project direction is setting up a specialized space-based
IGMASS segment that is the most complicated from the technical point of view.
Nowadays geophysical abnormalities in the lithosphere, atmosphere and iono-
sphere of the Earth which are generated by the Earth crust movement are regarded
as numerous forerunners of a disaster. There is a wide scale of space observation
systems, nevertheless, the effective forecast monitoring could be tangible only in
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case of their re-equipment with new geophysical devices and means of optical and
electrical monitoring in the whole range of electric magnet spectrum. They include
ionosounds, receivers for ulta-low and very low frequency radiation, Fourier spec-
trometers, elementary particles gages, IC radiometers, hyperspectrometers, lidars
and radars. Taking into account the streamline of nanotechnologies and micro sat-
ellites it could be possible to install the additional equipment on board of a space-
craft in the nearest future. Some of these geophysical sensors for small and micro
satellites have already been created in Russia and tested onboard in the outer space.

Based on the success of foreign partners the IGMASS project management
counts on scientific and technical potential of the joint Russian-Belorussian space-
craft «Soyuz SAT-O» for conducting the forecast seismic and meteorological mon-
itoring.

The third technical direction of the Project implies creation of the
ground-based IGMASS infrastructure designed for receiving, processing, integra-
tion, interpretation and dissemination of the forecast monitoring data and tackling a
set of organizational, technical, political and legal matters. Firstly, the IGMASS
represents a 3-level infrastructure: the lower level includes receivers and proces-
sors of monitoring data and sensor networks at the national, regional and interna-
tional levels, the medium level includes means of interpretation of monitoring data
at the national and regional levels; the upper level is represented by international
centres for emergency situation management. It requires international cooperation
which has started via informal counseling with Ukraine, Chine, Vietnam, Indone-
sia, Cameroon, Nigeria, and South Africa concerning installation of the IGMASS
infrastructure in their territories. A special Project attention is drawn to early alert
on asteroid (meteorite) threat.

IGMASS does also have a humanitarian aspect. It helps to solve a
number of humanitarian tasks: distance education development, creation of
telematic systems and «transport corridor» in remote regions, preservation of cul-
tural values as well as telemedicine development in the areas of potential natural
disasters.

Some organization grounds for the Project implementation are also stated.
The Project working body — the International Committee, a non-government organ-
ization comprising 75 official members and observers from 30 countries and inter-
national organizations — was set up last July. Its main goal was attraction of public
attention to the project, consolidation of high-profile scientists, experts and enter-
prises, search for administrative and financial resources for the IGMASS imple-
mentation. In September, 2010 the Organization Charter and the Main Scope of
Works were adopted. The Committee members visit to China resulted in a substan-
tive protocol for cooperation.

Thus, the Project is gradually acquiring the Federal support and dynamically
extends its format at the expense of new members (Argentine, China, Indonesia)
and international organizations (the Asian-Pacific Organization for Space Coopera-
tion). The IGMASS project is open for cooperation and welcomes new members
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and parties interested in peaceful development of the outer space.
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MAJIOPA3MEPHBIA KOCMUYECKHUU AITIMMAPAT «COKO3-CAT-II»
JIJISI IOJIYUYEHUS THTETPUPOBAHHOM NH®OPMALINN
B UHTEPECAX ITPOIrHO3UPOBAHUSA
IMPUPOJHBIX U TEXHOTEHHBIX KATACTPO®

B. A. Menvuuxos
JI-p TEXH. HayK, nmpodeccop
['eHepanbHBIN KOHCTPYKTOP MHOTO(PYHKIIMOHAIBHOW KOCMUYECKON CUCTEMBI
Coro3HOTO0 rocyaapcraa, IMPEKTOP

C. P. JIvicotnn
KaHJI. TeXH. HayK
HayaJbHUK HAyYHO TEXHUYECKOTO IIEHTpa

C. B. Uepkacc
II-p BOEH. HAYK
HavyaJIbHUK KOMILJIEKCa

H. B. Bacunves
KaHJI. TeXH. HAyK
Ha4vaJbHUK OTJIENA

Poccus, r. KOouneinbii MockoBCKOM 00JI.
«HNU KC nmenu A. A. MakcuMoBay —
bumman OI'VIT «'KHIIL um. M. B. XpyHuuena»

[TpupoaHble U TEXHOTEHHBIE IPOLIECCHl M AHOMAIHMH, MPOUCXOAIINE Ha
3emile U OKOJIO3EMHOM KOCMHYECKOM IPOCTPAHCTBE, MPEACTABIISIIOT CEPHE3HYIO
OMAaCHOCTb I KU3HEJIEATEIbHOCTH YeJI0BeUeCTBa. B CBS3M ¢ 3TUM, B HacTosLIEe
BpEMsl HayaTa peanu3alus NpoeKTa Mo co3laHuio MexayHapoIHOH a3poKOCMHYE-
ckoil cuctemMbl MoHutopuHra (MAKCM), HHULIMMPOBAHHOTO POCCUMCKUMU yue-
HbIMU M CHEHHAINCTAMU IPU NOAJEpKKEe MeKaTyHapOIHOW aKkaJeMHH acTPOHAaB-
THUKU U APYTUMH MEXKIYHAPOAHBIMU OPTraHU3alUsIMHU.

OcnoBHoe HazHaueHue MAKCM — n0CTOBEpHBIN MPOTrHO3 BOSHUKHOBEHUS
Ha 3emyle 1 B KOCMOCE MOTEHIUAIBHO ONACHBIX CUTyalud MPUPOJHOTO U TEXHO-
IFE€HHOI'0 XapaKTepa Ha OCHOBE KOMIUIEKCHOT'O MCIOJIb30BaHUS BCEMHUPHOIO a3po-
KOCMHUYECKOI'0 MOHUTOPHHIOBOTO MOTEHIMANA C L€ ONEPATUBHOIO OINOBEIE-
HUS HaceJIeHUs1 00 UX OMACHBIX MPOSIBICHUSAX B HHTEpECax MPUHATUS CBOEBPEMEH-
HBIX ¥ 9(Q(PEKTUBHBIX MEp MO CHUKEHHIO MX TOCIIEACTBHIA.
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OcHoBy opoOutansHoro cermeHta MAKCM coCTaBISIIOT Majiopa3MepHbIC
kocmuyeckue ammapatel (KA). B kauectBe miargopmbl ganubix KA MoxeT ObITh
UCIIOJIb30BaHa, Hampumep, miaatdopma MukpocnyTHuka tuna «Coro3-Car», KOTo-
pas B Tekymem roay Oyner co3maHa B «HUM kocmmueckumx cucreM WMEHU
A. A. MakcumoBay — ¢uwmane OI'YII «'KHIIL um. M. B. Xpynuuesay». Kon-
CTPYKIHS TIaTGOPMBI MO3BOJISET YCTAHOBKY HAa HEE ONMTHKO-3JIEKTPOHHOTO KOM-
mekca Beicokoro paspemrenus (KA «Coro3-Car-O), paanoioKallmoOHHOTO KOM-
mwiekca (KA «Coro3-Cat-P»), a Takxke paznuyHOl HAy4YHOU anmaparypsl, NpeaHa-
3HAQYEHHOU i1 MOHUTOPUHTA U PETHCTPAIMU MPU3HAKOB (MPEIBECTHUKOB) MPHU-
ponHbix U TexHoreHHbix karactpod (KA «Corosz-Cat-Il»). IIpu sTomM i noBbI-
IIEHUSI JTOCTOBEPHOCTH MPOTHO3a MPUPOJHBIX M TEXHOTCHHBIX KaTtacTpod Ha KA
«Coro3-Cart-II» ycraHaBiauBaroTCsi HayyHas amnmaparypa pas3IdyHOTO IIEJIEBOTO
Ha3HAYCHUSI.

OnHoit u3 kmtoueBbIX 3agad npu cozgaHuu KA «Coro3-Cat-ID» sBisiercs
000CHOBaHUE TPEACTABUTEIBHOIO HabOpa MPU3HAKOB (MPEIBECTHUKOB) CTHUXMUMA-
HBIX O€ICTBHUI, KOTOpPhIE MOTYT OBITh 3a()MKCHUPOBAHBI C MCIIOJIH30BAHUEM €TO
OOpTOBOI 1I€TIEBOM ammapaTyphl, TpeOoBaHUI K €€ 0a30BBHIM XapaKTEPUCTHKAM H,
COOTBETCTBEHHO, 0AJUTMCTUYECKOMY TIOCTPOCHUI0 MOHUTOPUHTOBOW OpOUTATIHLHOM
rpynmupoBKU. [1ocKoNbKY 3emiieTpsiceHust ObUTM M OCTal0TCs HanboJiee MaciTao-
HBIMU CTUXUUHBIMHU O€JICTBUSIMH, B KaU€CTBE OCHOBHOM 3aJlauyu pacCMaTpUBAaETCs
3a/laya CeIICMUYECKOT0 MPOrHO3a.

3a BpeMsi CUCTEMaTUYECKUX HAOIOJACHUHN 3a 3€MIICTPSICCHUSIMU BbISBIICHBI
JIECATKYU MPU3HAKOB MX MPUOJIMKEHHS, MHOTHE U3 KOTOPBIX MOTYT OBITh 3a()UKCH-
poBaHbl U3 KocMoca. Cpean Haubosee SBHBIX — (POPIIOKH, U3MEHEHUE XapaKTepH-
CTUK Teo(pM3UIYECKUX TOoJIeH 3eMiIi, U3MEHEHHE TeMIIEPaTyphl B IPU3EMHOM CJIOE,
U3MEHEHHS XapaKTePUCTUK HOHOCHEPHI U aTMOChEphl 3eMIIH U JIp.

JI1s1 MOHUTOPUHTA U PETUCTPALIMM YKa3aHHBIX IPU3HAKOB (MPEIBECTHUKOB)
Ha TIEpBOM dTane co3faanusi opouransHoro cermenta MAKCM mnpenaraercs co-
3nath 1Ba KA «Coto3-Car-ID» ¢ 1ByMs KOMITJIEKTaMU LEJIEBOM anaparyphl.

KA «Coro3-Cat-1I» Ne 1:

- MHOT'030HAJIbHBIM CKaHHPYIOIIUM YCTPONUCTBOM MH(PPAKPACHOTO Jua-
nazoHa «Croyiox», MpeHa3HAaYeHHBIM JIJIT MOHUTOPUHTA U PETUCTPALlUU U3MEHE-
HUW TeMMEPATYPHBIX PEKUMOB MPUMIOBEPXHOCTHBIX CJIOEB U MOBEPXHOCTU 3eMIIU
U TEMIIEpATYPHBIX aHOMAJIUHA B IPU3EMHOM CJIOE;

- anmapaTrypoil MHOTOILIETIEBOTO 30HAMpPOBaHUsS atMochepsl B uH(pa-
KpacHOM Juara3oHe, MpeJHa3HAYeHHON i U3MEPEHUSI SMUCCUU pPaJIOHA B MpPH-
3eMHOI aTMoc(epe U XUMUIECKOTO COCTaBa aTMOC(HEPHBIX Ta30B;

- U3MEPUTENIHLHBIM KOMIUIEKCOM JJIsI UCCIICIOBAHUS U3TYUYEHUSI BBICOT-
HBIX aTMOC(EPHBIX Pa3psI0B, MPeIHA3HAYECHHBIM JIJI1 U3MEPEHUS DJIEKTPUUECKOTO
noTeHIMaa aTMOC(hephbl U AJIEKTPUUECKON MPOBOJUMOCTH MPU3EMHON aTMoche-

pBI.
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KA «Coro3-Cat-I1D» Ne 2:

- ONITUKO-PAANO(PU3NYECKUM KOMIUIEKCOM, OpPHUEHTUPOBAHHBIM Ha
CIyTHUKOBBIII MOHUTOPUHT OKOJIO3€MHOMN cpenbl U 3PPEKTOB MPUPOIHBIX U TEX-
HOTCHHBIX BO3JCHCTBUH, MpeIHA3HAYCHHBIM JUIsI KOHTPOJISI CBEYCHHUI aTMoc(epbl
U ONTHYECKUX IMUCCUN, KOHTPOJS U3MEHEHHI B CTPYKTYypE HUKHEH aTMOCQEpHI,
KOHTpPOJIsL MOoIU(UKaUUKA HUKHEH aTMoc(hepbl, U3BMEPEHHUsS aHOMAJHM B COCTaBe,
KOHLEHTpAIMH1, CKOPOCTSAX TEUEHUS U TEMIIEpaType HOHOC(EPHOH TUIa3MBl;

— HU3KOYaCTOTHBIM BOJIHOBBIM NPUEMHUKOM THNa SAS-2, mpenHa3Ha-
YEHHBIM [JJI1 YCTAaHOBJIEHUS CBS3U MEXKAY CEHCMHYECKOW AaKTHUBHOCTBIO U
OHY-KHUY siBiieHUsIMU € IETbI0 IPOTHO3UPOBAHUS 3€MIIETPSCEHU;

— dbypbe-criekrpomerpom tuna UKDC-2, npennazHadyeHHBIM TSI U3Me-
PEHHI YXOSIIEro U3TyUYeHUsI CUCTEMBI «aTMOC(Epa-MOBEPXHOCTb 3EMIIN.

VYKkazaHHbIE anmnapaTHbIE CPEICTBA pa3pabOTaHbl KaK B paMKax Mporpamm
Coroznoro rocynapctBa «Kocmoc-CI'» n «Koemoc-HT», Tak u B pamkax apyrux
IIPOEKTOB, KOTOPBIE MO Pa3IMYHbIM IPUYMHAM HE ObLIN JO KOHLIA PEATH30BaHBI.

O} peKkTUBHOCTh JOCTOBEPHOIN MHTEPIIPETALIMN MPU3HAKOB MOXKET OBITh Ka-
YECTBEHHO IMOBBIIICHA IMyTeM KOMIUJIEKCHOM 00pabOTKH MOHUTOPUHTOBON HMHGOP-
MallMy C UCIOJIb30BAaHUEM M3BECTHBIX bailecoBckux mpouenyp (mapamMeTpuyecKux
U CTaTUCTUYECKOTO OLEHUBAHUA). ITO JOCTUTAETCA 3a CUET yu€Ta allpuoOpHOM UH-
dopmanu 00 yX,e MMEBIIUX MECTO MPUPOJIHBIX M TEXHOTEHHBIX KaTacTpod, B
MIPEAIBEpPUN KOTOPBIX U3 KOCMOCA ObUIM MHCTPYMEHTAIBHO 3a()UKCUPOBAHBI HEKO-
TOpbIe HA0OPBI MPU3HAKOB (TIPeABECTHUKOB). [Ipy 3TOM UCHONB3yeTCA anpuopHas
uH(popMalMsl O BEPOATHOCTH HACTYIUICHUSI COOBITUSI NPU YCIOBUHU WHCTPYMEH-
TaNbHO 3a()UKCUPOBAHHOTO MPHU3HAKa (TPEIBECTHUKA) U UX COBOKYITHOCTH.

AnpuopHas mHboOpManusi 0 COOBITUM MOXKET OBITh MPEJCTaBICHA B BUJE
anpUOPHOTO pacHpeieIeHUs] HEKOTOPBIX €r0 YMCIIOBBIX XapaKTEPUCTUK WUIIU COBO-
KYITHOCTH BBIOOPOK PE3yJIbTaTOB 3a(MKCUPOBAHHBIX M3 KOCMOCa IPU3HAKOB
(mpenBecTHUKOB). B 3aBHCHMMOCTH OT 0COOEHHOCTEN anpuoOpHON HH(pOpMALUU TTPU
0aifeCOBCKOM MOJIX0/I€ UCTOJIB3YIOT CIIEYIONIUE HHTEPIPETALNH allPUOPHBIX pac-
IIPEICIICHUM:

= «YacTOTHYIO», KOTJa MPOSIBJICHUE MPU3HAKa (MPEIBECTHUKA) OIpeEie-
JISIETCSl KaK YCTOMYMBBIN CITy4alHBIN MeXaHU3M, (PYHKIIMS U TUIOTHOCTh paciipee-
JI€HUsI KOTOPOT'O0 MOTYT OBITh ONPEENICHbI B PE3yJIbTaTe aHAJIN3a COOTBETCTBYIO-
IIUX CTATUCTUYECKUX JIAHHBIX;

- palMoOHANIbHYI0, KOTOpasi IPUMEHSETCS B CIIydae MOJHOTO OTCYTCTBUS
anpUOPHBIX JAHHBIX WM HAJIUM4Msl HE3HAUUTENIbHOW MH(pOpMaiuu o0 olieHHBae-
MOM MapaMmeTpe, HapuMep, «HECOOCTBEHHBIX» U «HEMH(POPMATHUBHBIXY;

- CyOBEKTUBHYIO, UCTIOJIb3YIONIYIO JIUIb HEPOPMATIBHBIN OIBIT TPYIIIIHI
JKCIIEPTOB, B COOTBETCTBUM C KOTOPBIMU HA3HAYAKOTCS BEPOATHOCTU OIPENEIEH-
HBIX COOBITHM, SBIIAIOIIMECS OCHOBOM JUIs MOCTPOEHUS allpMOPHOIO paclpeselie-
HUSL.
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[Ipouiecc 06pabOTKKM M MHTEPIIPETAIMU MOJydYaeMOl U3 KOCMOCAa MOHMTO-
PUHTOBOM MH(OpPMALIMA HAa OCHOBE 0alieCOBCKOr0 MOJIX0Jla BKJIIOYAET JBa dTara:
cocTaBiieHHE (YHKIMH TMPaBIONoao0us, KOTopas OTpa)kaeT paclpelesieHue oc-
HOBHOM CTy4YailHON BETMYMHBI HACTYIUICHUS COOBITUS (AJI1 YETO UCIIOIB3YIOTCS T
WIA WHBIE HAOOPHI 3a(PUKCUPOBAHHBIX MPEIBECTHUKOB) U MOCTPOCHUE TUIOTHOCTH
aroCTEPUOPHOTO pacIpe/ieIeHUs] BEPOATHOCTH HACTYIUICHUS COOBITHUS C HCIOJIb-
30BaHHEM TeopeMbl baiieca. B urtore — Ha BbIX0/€ MOdy4aroTcst 0aileCOBCKUE TO-
YEeYHbIE€ OLIEHKH, MUHHUMHU3UPYIONINE (PYHKIUIO alOCTEPUOPHOrO PHUCKA, a TAKKe
0aileCOBCKUI JOBEPUTENIbHBIA MHTEPBAI JJI BEPOSATHOCTH HACTYIUIEHUS MPUPOJI-
HOM WJIM TEXHOTEHHOU KaTacTPOQHI.

[IpupoaHbie ¥ TEXHOTEHHBIE KAaTaCTPO(bl, TPOUCXOASIINE HA 3eMIIe U OKO-
J03€MHOM KOCMHUYECKOM IPOCTPAHCTBE, COMPOBOXKIAIOTCS HAIMYUEM OOJBIIOTO
yycia (TIpU3HAKOB) NPEIBECTHUKOB, MPOCTPAHCTBEHHO-BPEMEHHOE MPOSBIICHUE
KOTOPBIX XapaKTEPHU3YETC SKCTEPPUTOPHAIBHOCTHIO MCTOYHUKOB MX BO3HUKHO-
BEHHS Ha 3¢MHOM MOBEPXHOCTH U HEMPEACKA3yEMOCThIO Havajla BPEMEHHU UX IPO-
ABJEHUA. B CBS3M C 3TUM, pellIEHHE 3a/1a4yi MPOrHO3a NX BO3ZHUKHOBEHHS BO3MOXK-
HO TOJIbKO Ha 06a3e COBMECTHOIO NMPHUBJIEUEHUS UH(POPMALIMOHHBIX CUCTEM Ha3eM-
HOTO BO3JYIIHOTO M KOCMHYECKOro 0a3upoBaHUs B LIEISIX OpraHU3alluu Hempe-
PBIBHOTO IOOATBHOTO KOHTPOJIA 32 MOBEPXHOCTHIO 3€MJIM U OKOJIO3€MHBIM KOC-
MUYECKUM MPOCTPAHCTBOM, OMNEPATUBHOIO (B peajbHOM MacliTabe BPEMEHU WU
OJIN3KOM K peajbHOMY) J0BE/IeHUs MH(OPMAIMKU 10 Ha3eMHBIX LIEHTPOB UX 00pa-
OOTKM U LIEHTPOB YIPABJIEHUS B KPU3UCHBIX CUTyalMsIX. B aTuxX wensx mpeamnosna-
raeTcs UCIOJIb30BAHUE T€OCTAIMOHAPHBIX CIYTHUKOB - PETPAHCISATOPOB B COYETA-
HUU C UCIIOJIb30BAHUEM MEXKCIYTHUKOBBIX JIMHUM CBSI3M MUJUTMMETPOBOTO JTMaIia-
30HA.

B noknazne npencrasieno onucanue miardopmsl «Corosz-Cat», ee moaudu-
Kaluii, 6OpTOBOI ammaparypsl, IpeIHa3HAYCHHOU JIsi MOHUTOPUHTA U PETHCTPa-
UM [IPU3HAKOB (IIPEIBECTHUKOB) MPUPOIHBIX U TEXHOTEHHBIX KaTacTpo(d B MHTE-
pecax NMPOTHO3MPOBAHUS BO3MOYKHOCTH MX BO3HMKHOBEHUS, PACCMOTPEHBI BOIIPO-
ChI IMOJYYEHUSI MOHUTOPUHIOBBIX JAHHBIX IO MPHU3HAKAM U UX MHTEPHPETALNN IS
MaKCHUMaJIbHO JJOCTOBEPHOTO UX OLIEHWBAHMSI, OOECIICUEHHS] IOTPEOUTENIE MOHU-
TOPUHTOBOM WH(MOpMaIuel u pe3ybraTaMu ee 00pabOTKH, B TOM YHCIIC, B Peallb-
HOM MaciiTade BpeMeHHU.
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LOW-SIZED SATELLITE «SOYUZ-SAT-P»
TO OBTAIN INTEGRATED DATA FOR THE PURPOSES
OF FORECAST NATURAL AND MAN-CAUSED DISASTERS

V. Menshikov
Doctor, Professor
Designer General of Multifunctional Space System
of Russia and Belorussia, Director

S. Lysyy
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Chief of Scientific & Technical Center

S. Cherkas
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Head of Complex

N. Vasiliev
PhD
Chief of Department

Russia, Moscow Region, Jubilejny
Maksimov Space Systems Research Institute —
Branch of Khrunichev State Research and Production Space Center

Natural and man-caused processes and anomalies on the Earth and in near
Earth space are very dangerous for life activity of the humanity. In connection with
this at present the realization of the project to create International Global Monitor-
ing Aerospace System started. The IGMASS’ projected is initiated by Russian sci-
entists and specialists and is supported by the International Academy of Astro-
nautics and other Russian and international organizations.

Main function of the IGMASS is reliable forecast of the birth on the Earth
and in space potentially dangerous situations reason of which are natural phenom-
ena and human activity. This forecast is based on the complex use of world aero-
space monitoring potential for the purpose of early warning to provide timely and
efficient preventive measures to decrease the consequences of the natural and man-
caused disasters.

Low-sized satellites put to the base of the IGMASS’ orbital segment. Satel-
lite bus «Soyuz-Sat» that this year will be assembled and tested in Maksimov
Space Systems Research Institute can be used as platform for these satellites.
Structure of the «Soyuz-Sat» platform provides mounting of the high
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resolution optic & electronic system (satellite «Soyuz-Sat-O»), radar (satellite
«Soyuz-Sat-R»), and different scientific on-board equipment to motor and register
pre-cursors of the natural and man-caused disasters (satellite «Soyuz-Sat-P»). At
that, to increase the reliability of forecast satellites «Soyuz-Sat-P» is equipped with
scientific systems that have different targets.

One of the tasks during creation of the satellite «Soyuz-Sat-P» is justifica-
tion of the representative set of natural hazards pre-cursors which can be registered
with use of the on-board scientific equipment and justification of the basic parame-
ters and constellation specification. Because of earthquakes were and remain the
most considerable natural hazard the main task is the task of the seismic forecast.

For the period of the regular observations of earthquakes tens of their birth
pre-cursors were detected. Forshoks, change of parameters of the Earth geophysi-
cal fields, change of the temperature in surface layer, change of Earth atmosphere
and ionosphere parameters, etc.

To monitor and register mentioned pre-cursors it is proposed at first to de-
sign two satellites «Soyuz-Sat-P» equipped with two on-board systems.

«Soyuz-Sat-P» No 1:

- multiregion scanning IR system «Spoloh» type to monitor and register
changes of temperature regimes of the Earth near-surface and surface, and temper-
ature anomalies in surface layer,

— equipment of the multipurpose sensing of atmosphere in IR range to
measure radon emission in surface atmosphere, and chemical composition of the
atmospheric gases,

- measuring complex to research radiation of the high-altitude atmos-
pheric discharges to measure electric potential of the atmosphere and conductance
of surface atmosphere,

«Soyuz-Sat-P» Ne 2:

— optic & radio physical complex to monitor near-Earth space and ef-
fects resulted from natural and man-caused impacts for the purpose of control of
airglow and optical emissions, control of low atmosphere modifications, measure-
ments of anomalies in composition, concentrations and flow speed and temperature
of ionosphere plasma,

- LF wave receiver SAS-2 type (Signal Analyzer and Sampler) to ascer-
tainment of dependence between seismic activity and VLF-ELF phenomena with
purpose of earthquake prediction,

— IR Fourier spectrometer IKFS-2 type to measure spectra of escaping
radiation of the system «atmosphere — surface» which are need to obtain tempera-
ture profiles in troposphere and low stratosphere, humidity profile in troposphere,
total ozone value, temperature and others.

Mentioned on-board facilities are designed both in the frame of the scientific
and technical programmes of the Union State «Kosmos-SG» and «Kosmos-NT»,
and in the frame of other projects which were not realized due to different reasons.
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Efficiency of reliable interpretation of pre-cursors can be considerable in-
creased by means of complex processing of monitoring data with use of Bayes
procedures (parametric and statistic estimation). It is achieved due to taking into
consideration the information about natural and man-caused disasters which are
already occurred and before birth of which some sets of pre-cursors were regis-
tered from space. At that, prior information about event probability on conditions
that sign or set of signs had been registered is used.

Prior information about event can be represented in the form of prior distri-
bution of some its characters or set of samplings of pre-cursors measurement re-
sults. Depending on features of prior information the following interpretations of
prior distributions are used:

- «frequency» interpretation when display of pre-cursor is determined
as steady random mechanism function and frequency distribution of which can be
obtained as a result of analysis of the corresponding statistic data,

- rational interpretation that is used in case of full absence of prior data
or presence of minor data about estimated parameter;

- subjective interpretation that uses only non-formal experience of the
experts in accordance with which determined event probabilities are fixed. These
probabilities are the base for determination of the prior distribution.

Processing and interpretation of the obtained monitoring data on the base of
Bayes approach includes two stages:

— generation of the likelihood function that reflects distribution of the main
random quantity of the event. For this purpose sets of fixed pre-cursors are used),

— plotting of posterior frequency distribution with use of Bayes theorem.

Mentioned procedure results in Bayes point estimates minimizing function
of posterior risk, and Bayes confidence interval for natural or man-caused disaster
probability.

Natural and man-caused disasters on the Earth and in near Earth space are
accompanied by large number of pre-cursors. Their space-and-time birth is charac-
terized by the exterritoriality of the sources of their appearance on the Earth sur-
face and unpredictability of their birth. In this connection, forecast of the natural
and man-caused disasters is possible on the base of combined use of the ground,
airborne and space information systems for the purpose of continuous global moni-
toring of the Earth surface, efficient (on-line) delivery information to the ground
center of its processing and analytical centers. It’s supposed that GEO telecommu-
nication satellites will be used in aggregate with inter satellite links in meter band.

The presentation reviews «Soyuz-Sat» platform, its modifications, on-board
equipment to monitor and register pre-cursors of the natural and man-caused disas-
ters for the purpose of forecast of their birth probability, issues relating to obtain-
ing monitoring pre-cursors data, their interpretation in the interesting of maximum
reliable forecast, providing users with monitoring information and with the results
their processing including on-line mode.
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OB30P COBPEMEHHBLIX CIIYTHUKOB
JAUCTAHIIMOHHOI'O 30HANPOBAHUA 3EMJIN

C. A. /[yokun
3aMEeCTUTEIIb TeHEPATbHOTO JUPEKTOPa

Poccus, MockBa
Komnanug «CoB3oH»

B coBpeMeHHOM MHUpE MaHHBIE IUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMIIH
(33) cranu BaKHBIM UHCTPYMEHTOM JIsl PEIICHUS MPAKTUUYECKUX 3a71a4 Tocyaap-
CTBEHHOT'O, PETMOHAILHOTO U MECTHOTO YIIpaBJICHUSI, MOHUTOPUHTA MPUPOJIHBIX U
TEXHOTEHHBIX 0OBEKTOB U SBJICHHIA.

B 2009 rogy oCHOBHBIMU JIUJIEpAMH HA POCCUMCKOM PBIHKE C TOUKHU 3pEHUS
00BEMOB TOCTAaBKM CTalIM JaHHBIE CO CIyTHUKOB HOBOTO TIOKOJEHUS —
WorldView-1, GeoEye-1 u RapidEye. Kpome Toro, TpaiuiinoHHO JUAEPOM IMPO-
nax asisiercss cnyTHUK ALOS, u, B yacTHOCTH, AaHHbIe ¢ kKamepbl PRISM, koTo-
pble, Omaromapsi cBoel Oecrpele/IcHTHOW TOYHOCTH SIBJISIFOTCS MPEBOCXOIHON OC-
HOBOMH 151 OOHOBJIeHHS KapT Macitada 1:25000.

Bce atu kocmuueckue anmapatsl (KA), HecMOTpss Ha KOHKYPEHITUIO, 3aHHU-
MarT Kaxabid cBoro Humy. Y WorldView-1 craBka caemaHa Ha JOCTHKEHUE
HAWBBICIICH MPOU3BOIUTEILHOCTH U BO3MOKHOCTHU BBHITIOJTHEHHS CHEMKH OOJIBIIINX
TEPPUTOPHUIL, B TOM YHUCIE U B pexuMe «crepeoy. JlanHwie, moiyyaeMbie ¢ KA
GeoEye-1, obnagatoT caMbIMH BBICOKMMH TOYHOCTHBIMHU XapaKTepUCTUKaMH 0e3
HA3€MHBIX TOYEK TMPUBI3KU, XOTS IO MPOU3BOAUTENIBHOCTH OH YCTyHaeT
WorldView-1 u BBeZIcHHBIM B KOMMEPUYECKYIO dKCIuTyaranuio B Hadane 2010 roxa
cnytanky WorldView-2. B cBoto ouepenb, KA WorldView-2 sBasieTrcss campim
BBICOKOIIPOU3BOIUTENIBHBIM, C BO3MOYKHOCThIO Ch€MKH B BOCBMH CHEKTPAIbHBIX
KaHaJlaX, 4YTO 3HAYUTEIHLHO pacuupsier chepy HUCIOIb30BaHUS €r0 JaHHBIX s
pelIeHus pa3IndHbIX 33/1a4.

YHUKATBLHBIMA BO3MOXHOCTSIMH, TO3BOJISIOIIUMH UCIIOJIB30BaTh KOCMHYE-
CKH€ CHUMKHM JIsl 1eieil kaprorpadupoBaHus, MOHUTOPUHIA PUPOJHBIX PECYP-
COB, a TaK)Ke€ Hay4YHBIX UccieaoBaHuid, obnanaer cnytHuk ALOS (SImonwust). B co-
cTtaBe ero obopynoBanus — pangap L-nuamazona (PALSAR), npenna3zHaueHHbIN
JUISL KPYTJIOCYTOYHOTO W BCEMOTOJHOrO HabmtoneHus 3eMiau U GOpMHUPYIOIIUN
uzo0paxkenus c paspemennem 10-100 m; kaprorpaduueckas crepeokamepa
(PRISM), mo3Bosiftoniasi mojiydyaTb MOHO- U CTEPEOCHUMKHU C Pa3pPEIICHUEM J10
2,5 M, a Takxe MynbTucniekTpanbHas kamepa (AVNIR-2) s nomyyeHus BETHBIX
CHUMKOB ¢ paspemenuem 10 m.
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Xopoliye MepcrnekTUBbl B IUIAaHE MOHUTOPUHIA IPHUPOJHBIX PECYPCOB Y
IPYNIUPOBKU U3 MATH MUHU-ciyTHUKOB RapidEye (I'epmanus), 3amylieHHBIX B
2008 1., KOTOpBIE CIIOCOOHBI 0OECIEYNBaTh €KEAHEBHOE MOKPBITHE ChEMKAMU C
paspenieHueM 6,5 M TeppUTOPHIO B 4 MIIH KB. KM. Ileproan4HOCTh ChEMKHM OJTHOTO
U TOTO € paiioHa 3emisid — 24 4. CeHcop CIyTHUKA UMEET MSATh CIEKTPaJbHbIX Ka-
HAJIOB, IPUYEM YHHUKAJIbHBIM JJI1 CIYTHUKOB BBICOKOI'O Pa3pelICHUs SIBISETCS Ka-
HaJl «JJIMHHOBOJIHOBBIM KpacHBID», KOTOPbIA ONTHUMAJIBHO MOAXOAUT JJIsi HAaOIIO-
JI€HUS ¥ U3MEPEHUS U3MEHEHUIN COCTOSHUS PACTUTEIBHOTO MOKPOBA.

Bce Bo3pacraromiee 3HaueHUE MPUOOPETAET HOBOE IOKOJIEHHWE PaJapHBIX
KA cBepxBbicokoro paspemieHus. OCHOBHBIMH UX OTIWYUTEIbHBIMU OCOOEHHO-
CTSIMU SIBJISIFOTCSI IPOCTPAHCTBEHHOE pa3penieHue 10 1 M, BO3MOXKHOCTb ChEMKH C
pazIMYHON Mosipu3anueii, BO3MOXKHOCTh MOCIIeyIoEel HHTeppepoMeTpruiecKoi
00pabOTKM AJIs OIYyYEHHUS! BEICOKOTOUYHBIX HU(PpoBbIX Mojenel penseda (LIMP) u
BBISIBJICHUS. MUHMMAJIBHBIX MOJABM)KEK 3€MHOI MOBEPXHOCTH, YTO MUMEET HEMajo-
BaXHOE 3HaUY€HUE, HapUMep, IpU HeTerazonouckoBbix padorax. K takum amma-
patam otHocsTcsi cimyTHUKH TerraSAR-X (I'epmanust), RADARSAT-2 (Kanana),
COSMO-SkyMed (Utanus).

MOo>KHO KOHCTaTHUpPOBaTh, YTO B MOCJIEIHUE T'OJIbI OTUYETIMBO 0003HAUUIIUCE
OCHOBHBIE TEHJICHIINM B PA3BUTHUU TeXHOIOruM /[33: yBenuueHne npocTpaHCTBEH-
HOTO pa3pelieHs U MPOU3BOAUTEIIBHOCTH KOCMHMUYECKUX ammnapaTroB, CO3/IaHUE
CIYTHUKOB WJIM TPYNIIMPOBOK, CHEIUAIM3UPOBAHHBIX JUISl PEIUEHUS OIpeaeeH-
HBIX 3a7a4 (kapTorpauyeckux, MOHUTOPUHIOBbIX U T. J.), O0jee aKTUBHOE HC-
M0JIb30BaHUE PalapHBIX CheMOK. Bce 3To HemocpeacTBEHHBIM 00pa3oM CKa3bIBa-
eTCsl Ha CTPYKType U oObeMe pblHKA AaHHBIX J[33: yiydinaercs KauecTBO Mpe-
CTaBJISIEMOM MOTPEOUTENAM MPOAYKIIMH, U B TO K€ BPEMsl 3a CUET YBEJIMYEHHUS Ha
opOHUTE KOJIMYECTBA CITyTHUKOB M KOHKYPEHILIMH, 3HAUUTEIbHO CHUXKAETCS CTOU-
MOCTb JITaHHBIX, [IOCTOSIHHO PAacTyT apXUBbI CHUMKOB, B TOM YHCJIE HA TEPPUTO-
puto Poccun u crpan CHI'.

Hanbueimmii porpecc B chepe 133 00ycnoBieH pa3BUTHEM TEXHOJIOTHIMA
00pabOTKH M TOBEJEHUS 0 MOTPEOUTENS B HY’)KHOM €My BHUJE BCE YBEIMYMBAIO-
muxcsi 00bEMOB JaHHBIX, a TAKXKE C MOCTPOCHHUEM KOMIUIEKCHBIX CHCTEM OIepa-
TUBHOI'O MOHUTOPHHTA.

Komnanusa «CoB30HI» — OAMH U3 JUJAEPOB T€OUH(POPMAIMOHHON OTpaciu
Poccun, nocraBuimk nganueix /[33 u nporpaMMHoOro obecredenus A ux oopadoT-
KU, pa3pabOTYMK TEXHOJOTMUECKUX PEMICHUN U T€OMH(POPMALIMOHHBIX TPOEKTOB.
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A REVIEW OF MODERN LAND REMOTE SENSING SATELLITES

S. A. Dudkin
Deputy Director General

Russia, Moscow
JSC «Sovzondy»

In today's world the remote sensing (RS) data has become an important tool
for solving practical problems of the state, regional and local management, of mon-
itoring of natural and man-made objects and phenomena.

In 2009, data from the new generation of satellites — WorldView-1,
GeoEye-1 and RapidEye have become the main leaders in Russian market in terms
of scopes of delivery. More than that a satellite ALOS is a traditional sales leader
and in particular it is true for the data collected by PRISM camera, which are an
excellent basis for updating the maps in scale 1:25000 thanks to their unprecedent-
ed precision.

Each of these space vehicles occupies its own niche despite of the existing
competition. In case of WorldView-1 the stake is placed on achieving the highest
performance and on the possibility of capturing large areas, including the «stereo»
mode. Data from satellite GeoEye-1 have the highest accuracy characteristics
without being attached to any points of detail, although it is inferior to WorldView-
1 and WorldView-2 put into commercial operation in early 2010. In turn, the satel-
lite WorldView-2 is the most highly productive; it can shoot in eight spectral chan-
nels, what significantly expands the use of its data for different tasks.

The ALOS satellite (Japan) has unique features that allow using satellite im-
ages for mapping, monitoring of natural resources, as well as for scientific re-
search. As part of its equipment there are L-Band Radar (PALSAR) designed for
day / night and all-weather observations of the Earth and creating images with a
resolution of 10-100 m; Cartographic stereocamera (PRISM), that allows to obtain
mono and stereoscopic photographs with a resolution of up to 2,5 m and a multi-
spectral camera (AVNIR-2) for capturing color images with a resolution of 10 m.

Good prospects for natural resources monitoring has the group of five mini-
satellites RapidEye (Germany), launched in 2008, which are capable of providing
every day coverage of an area of 4,000,000 square km by shots with a resolution of
6.5 m. The periodicity of shooting the same area of the Earth is 24 hours. The sat-
ellite sensor has five spectral channels, with red long-wavelength channel being
unique for the high-resolution satellites and highly suitable for observing and
measuring changes of the vegetation cover.
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The new generation of the radar satellites of ultra high resolution is becom-
ing more and more important. The main features of these satellites are the spatial
resolution of up to 1 m, the ability to shoot with different polarization, the possibil-
ity of subsequent interferometric processing for receiving high-precision digital el-
evation models (DEM) and the detection of minimal shifts of the earth's surface,
which is very important in such cases as explorations for oil and gas. Among these
satellites are TerraSAR-X (Germany), RADARSAT-2 (Canada), COSMO-
SkyMed (Italy).

We can say that the following main trends in the development of remote
sensing technologies have clearly outlined in recent years: the increase of spatial
resolution and efficiency of spacecraft; the development of satellites or groups,
specialized for certain tasks (mapping, monitoring, etc.); the increase of usage of
radar surveys. All this affects directly the structure and the volume of the market of
remote sensing data: the quality of the products available to consumers is improv-
ing, and at the same time because of the increasing number of satellites on the orbit
and of the increasing competition, the cost of the data is reducing significantly, the
archives of images are growing constantly, and it is true both for Russia and CIS
countries.

Further progress in the field of remote sensing is determined by the devel-
opment of technologies of processing and delivering the increasing volumes of da-
ta to the costumer in an appropriate way, as well as by construction of complex
systems of real-time monitoring.

Sovzond — is one of the leaders of the GIS industry in Russia, a provider of
remote sensing data and software for it’s processing, a developer of technological
solutions and GIS projects.
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PA3BPABOTKA NTHOOPMAIIMOHHO-AHAJIMTUYECKUX CUCTEM
MAKCM
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dbumman OI'VIT «'KHIIL um. M. B. Xpyaudena»

[Toctpoenue wunHbpopmanMoHHo-aHanuTUueckot cucremsl (MAC) s
MAKCM — MexayHapoJHOH a3pOKOCMHUYECKONW CUCTEMBI MOHUTOPHUHIA OMACHBIX
JUISL [IMBUJIM3AIIUN TIPUPOJHBIX SBJICHUN M TEXHOTCHHBIX KaTtacTpod — 3ajada He
MEHEE CIIOXKHas1, 4eM pa3paboTka camoit cucteMbl MAKCM.

Kak Bceria B Takux NmpoekTax — CHavaljia pa3BepThIBACTCS TEXHUKA, KOTOpas
MO3BOJISIET PEIIaTh OCHOBHYIO OM3HEC 3a/ladyy — MOHUTOPUHT OKPY>KAIOIIEH Cpebl
B IIEJISX MPEAOTBPANIECHUSI OMTACHOCTH JIFOOOTO TOJIKA C CUCTEMOM cOopa nndopma-
UM OT Pa3NIMUHBIX JAaT4UKOB. 3ateM ctpoutcsi MAC, mo3Bosstomnias Ha OCHOBE
HAOpaHHOW CTAaTUCTUKHU HE TOJHKO (PMKCUPOBATH HAUMHAIOIIMECS KATAKIU3MBbI, HO
U TIPEJICKa3bIBaTh BPEMS M MECTO WX BO3MOXXKHOTO BO3HMKHOBEHHS, 0e3 ymiepOa
it pabotel ocHOBHOM MAC, cobupatomield 1 00pabaThIBaIOIEl 3Ty CTaTUCTHUKY.
Kpome Toro, cymiectByer nomoJiHUTENbHasE moA3anaya npu noctpoennn MAC —
UCIIOJIb30BaTh ISl MOJIb30BATENEH TaKOM CHCTEMbl CYLIECTBYIOLIYIO Y IMOJIb30Ba-
tener cTpykTypy UT — 1 TeXHUYECKyI0 M OpraHU3alHOHHYIO.

Hns Ttoro, uroObl oOecneunth B3ammojaciicteBue MAKCM u HAC
MAKCM — ¢ camoro Hauajga HEOOXOJMMO JIOHECTH 1O PYKOBOJCTBA IPOEKTa
MAKCM crnenyoine Kit04eBble MOMEHTHI:

— o0ecrneynBaTh MOHUMAHUE TIPOLIECCOB MH(OpMaTH3aK OU3HECOM;

— caenarb NOHATHbIMU PYKOBOACTBY MAKCM rpanunsl 1 BO3MOKHOCTH
coznpaBaemoit MAC MAKCM;

— BoOBJIEeKaTh pykoBoaAcTBO MAKCM B npuopute3anuo 04epeaHOCTH CO-
3nanus pyskimonana MAC MAKCM;
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— pgenatsb 3atpatbl HA MAC BUIMUMBIMY U YIIPABIISIEMBIMU;

— 1u1aHupoBaTh U OroxeTupoBath yactb MAC MAKCM 6e3 npusneyeHus
K 3TOMY BOIPOCY TEXHUYECKUX CHEIUATUCTOB-UHPOPMATU3ATOPOB, YUACTBYIOIIUX
B npoekte coznanusa MAC MAKCM, ¢ ucnonp30BaHMEM BHEIIHUX KOHCYJIbTaH-
TOB.

VYrpaBiieHrEe OTHOLICHUSIMU ¢ OU3HEC-TIOIH30BATEIISIMU — OJIHA U3 OCHOBHBIX
3aaa4 pykoBoaurens npoekra cozganus MAC MAKCM.

Crparernyeckue, TAKTUYECKUE W OTIEPATUBHBIC 1€ YIIPABICHHUS OTHOIIIE-
HUSIMU ¢ OM3HECOM MOXKHO KPaTKo c(hOpMyJIMPOBaTh CIETYIONTUM 00pa3oM:

— HEOOXOMMO YMPaBIATH TPEOOBAHUSIMH 3aKa34MKa Ha OCHOBE IOHHU-
MaHUs 3aKa3uuka (DYHKIFOHAJa W ero IeJeil, B3sSB IMOJ KOHTPOJb OTHOIICHUS
MEX Ty TTOCTABIIIUKOM YCIIYT U 3aKa34UKOM (PYHKITMOHAIIA;

— HYKHO CTPEMHUTBLCS JIOCTUYh MAKCUMAJIBHOM OTKPBITOCTU U MPO3pay-
HOCTH pemieHui u ceppucos MAC;

— TpeOyeTcsi YIpaBisiTh U U3MEPATh YJIOBJICTBOPEHUE 3aKa3UMKa U €ro
HEJIOBOJILCTBO HA NTOCTOSIHHOM OCHOBE B XoA€ npoekTta co3ganusa MAC — noctoss-
HO TIPUBJIEKAs] K TECTUPOBAHUIO MPOMEKYTOUHBIX penin30B [1O GpyHKIIMOHATBHBIX
MoJIb30BaTelie, a He ToiabKko M T-cnenuanucTos;

— o0ecrneunTh euHYyI0 TouKy Bxoja mexay UT u GusHecom st Hanbo-
nee 3 (PEKTUBHOTO JOCTUKEHUS BBIIICYKa3aHHBIX 1€JIel OUeHB MOJIE3HO.

Cosznanne UAC npoxoauT 4yepe3 HECKOJIBKO CTaUM:

— aHaJIU3 KIIOYEBbIX (PYHKIIMOHAIBHBIX MOTPEOHOCTEN OM3Heca;

— ¢opmupoBanue TpeOOBaHWN K CHUCTEME, KaK (YyHKIMOHATHHBIX TaK U
He(YHKIIMOHATBHBIX, C YYETOM BHENTHUX (DAKTOPOB M BHYTPEHHUX MPOIIECCOB;

— aHaJau3 HEOOXOJUMBIX OPraHMU3AIMOHHBIX MEPONPUSATUM U PECYPCOB st
CO3/IaHUSI CUCTEMBI;

— pa3paboTKa CUCTEMBI, BHEJIPEHUE CUCTEMbI, OpraHU3allus dKCILTyaTaIlluu
CHUCTEMBI, a TaK K€ JOpPaOOTKH CUCTEMBbI MOJ BHOBB MOSBIAIONIHECST (DYHKIIHO-
HaJIbHBIC TOTPEOHOCTH B PAMKAX €€ COMPOBOK/ICHUSI.

[ToxynaTh TOTOBOE UJTK CO3/1aBaTh COOCTBEHHOE PEIICHUE — OJMH U3 OCHOB-
HBIX BOMPOCOB B MOMEHT MHUILIMAIM3alUK npoekTa co3ganus MAC.

CHauana paccMOTpUM, KaK CUCTEMBI MOSBIISIIOTCS U KaK OHU Pa3BUBAIOTCS B
TOM U JPYTOM CIydae.

1 sapuanm. Ecnm cuctema pa3pabatbiBaeTcs ¢ Hyss, TO OHA MPOXOIUT Clie-
JIYIOIINE CTAINU:

— JKM3HEHHBIN LUK pa3pabOTKU CUCTEMBI;

— pa3paboTKa MPOTOTHUIIA;

— UCIIOJIb30BaHUE.

2 sapuaum. Ecia cucTteMa MOKYIAETCs, TO OHA MPOXOJNUT CIEAYIOIIUE CTa-
T

— TIOKYIIKa TOTOBOIO PEILLICHHUS;

— aJanTtauuys KyIUICHHOTO PELICHUS «TPEThEN CTOPOHOMN;
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— HAXOXJECHHUE CTPATETMYECKUX MAPTHEPOB JJIs1 COIMPOBOXKIACHHUS 3TUX CUCTEM.

YV Kax10ro U3 BaApUaHTOB €CTh PsAJl TUIIOBBIX 0KUJAEMbIX HEJJOCTATKOB.

PaspabareiBaeMas ¢ HyJIS cucTeMa:

— PEOKO cpa3y OMNpaBAbIBACT OXKUAAHUS, TAK KAK MPHU MOCTAHOBKE 3a/1a4
HEBO3MOKHO Cpa3y MNPaBWIbHO ONKCATh BCE BAPUAHTHI PEAKIIMU CUCTEMBI HA JICH-
CTBUSI C HEW MoJib30BatTelsd U (OpMaInu30BaTh CBSI3U MEXIAY JAaHHBIMHU, HE UMEIO-
IIMX JIOTUYECKU BHATHBIX ONIMCAHUM CBS3EH;

— Kak MpaBWIO, I pa3pabOTKU U BHEJAPEHHS CUCTEMBI TpeOyeTcs: OOJIbIIe
BpPEMEHH, YeM U3HAYAIbHO 00€IIaeT MOIPSIUHK;

— Kak CJIEJCTBUE MOCIEIHETO — CTOUT 3Ta CUCTEMA JOPOKE, UEM BBIJICIICH-
HBII Ha Hee OI0JIKET.

Kymiennoe rotoBoe peuieHue:

— B yactu agantauuu nog MAKCM MOXeET 3aHSATh CTOIBKO K€ BPEMEHH,
CKOJIbKO HOBasi pa3palboTKa;

— MOXeT OBITh HE TOYHO TOT (PYHKIIMOHAJ, KOTOPHIN BBl OXKUIATH TOJY-
YUTh, TO €CTh TOTOBOE PEIIEHUE MPUIETCS N0padaThiBaTh, a CJIEIOBATEIHHO, B
JabHEHIIIEM OHO YXKe He OyJIeT pa3BUBATHCS, KAK TUIIOBOE;

— MOXKET cJieaTh Bac 3aBUCUMBIM OT BEHJIOpa, @ OHU UMEIOT OOBIKHOBEHHE
YMUPATh B CAaMbIH HEMOAXO AN MOMEHT.

[Tepen Tem kak pemuTh BOMPOC pa3padaThiBaTh JU HOBYIO CUCTEMY HWJIH I0-
KylaTh TOTOBOE PEIICHUE, MOKHO MTOPEKOMEHI0BATh OTBETUThH C MOMOIIBIO MPE-
cTaBUTEJIEeH OM3HECa M HE3aBUCUMBIX IKCIIEPTOB Ha HECKOJIBKO BOTIPOCOB:

1. CooTBeTCTBYET JIU CHUCTEMA BalllUM TPEOOBAHUSIM?

2. Kaxue o Hel OT3bIBBI?

3. Kakwue y Bac MOTYT OBITh CTpaTETUYECKUE MTAPTHEPHI AJI STON CUCTEMBbI?

4. Dra cucTtema — sApo Ballle opraHu3aluy Uid HeT?

[Tone3nbiM OBIBAET TaK K€ OLIEHUTH PEANbHYIO U MOTEHIIUAIBHYIO BBITOAY; &
TaK K€ 3aTpaThl IEPBOTO U BTOPOr0 BAPUAHTA; U PUCKH, HAMIPSAMYIO BBITEKAIOIINE
U3 BBIIETIEPEUYHNCIEHHBIX HEJIOCTATKOB.

JIOMOMHUTENBHBIN BOMPOC, KOTOPBI BO3HUKAET B XOJI€ MMPUHATHUS PEIICHUS, Ka-
KOU U3 JIByX BapUaHTOB MPEANOYECTh — 3TO KaK OyJeT pa3BUBATKLCS, COMTPOBOXKIATHCS
Y TIOJIZICPYKUBATHCS YK€ BHEJPEHHOE PEUICHUE — CUJIAMU CIIEUAIIMCTOB TOJIpa3eie-
Hus, SKcIuTyatupyromero MAKCM, cuiiamMy noApsIauKa 1o pyKOBOJICTBOM CIIEIUA-
mictoB MAKCM wunu cuctema Oyzer nepenana Ha ayTcopcuHr. [Ipu BeIOOpe 01HOTO
U3 TPEX IMyTe Clie0BaHKs BCEra HE0OX0IMMO TIOMHHUTh O TOM, YTO OTBETCTBEHHOCTh
3a pabOTy CUCTEMBI Ha ayTCOPCHUHT HE MEPEIaeTCH.
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The construction of information analysis system (IAS) for IGMASS — Inter-
national Aerospace Monitoring System for Hazardous civilization natural phenom-
ena and man-made disasters — is a task not less difficult than the development of
the IGMASS system itself.

As it always is in such projects first of all we have to deploy a technique that
allows us to solve basic business problems - environmental monitoring in order to
avoid the danger of any kind with the system of collecting information from vari-
OUS Sensors.

Then we construct the 1AS, that not only allows to record starting disasters
on the basis of statistics, but also to predict time and place of their possible occur-
rence, without any prejudice to the main job of the IAS which is to collect and in-
terpret these statistics. More than that, there is an additional aim in the construction
of the 1AS — the possibility for the users of this system to use the existing IT struc-
ture — both technical and organizational.

In order to ensure the interaction between IGMASS and IAS IGMASS it is
necessary to make sure that the following key points are clear to the leaders of the
project IGMASS from the very beginning of the investigation:

— provide an understanding of processes of informational support — by
business;

— make clear the boundaries and opportunities of the IAS IGMASS;

— involve the leaders of IGMASS in prioritizing the order of creating the
IAS IGMASS functional;

— do the costs of 1AS visible and manageable;
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— plan and budget part of IAS IGMASS without involving technical IT
specialists involved in it’s creation, but using external consultants.

One of the main tasks of the leader of the project of creating IAS IGMASS
IS managing relationships with business users.

Strategic, tactical and operational objectives of the relations management
with business can be summarized as follows:

— It is necessary to manage customer’s requirements on the basis of his un-
derstanding of the functional of the project and its goals, taking control over the
relations between the provider and the customer;

— to try to achieve the maximal openness and transparency of decisions and
services of IAS;

— to manage and measure customer’s satisfaction and dissatisfaction on an
ongoing basis during the IAS project — constantly engaging in testing interim re-
leases not only the IT professionals but also the functional users;

— it is also very helpful to provide a single access point for IT and business
for the most effective achievement of the objectives mentioned above.

The creation of 1AS passes through several stages: analysis of the main func-
tional needs of business; formation of the system requirements, both functional and
nonfunctional, taking into account external factors and internal processes; analysis
of the necessary institutional arrangements and resources for creating the system;
development of the system, implementation of the system, organization of the ex-
ploitation of the systems, as well as refining the system for the emerging functional
requirements as part of its support.

Whether to buy or build your own solution — is one of the main questions in
the moment of initialization of the IAS project.

First, let’s see how systems appear and develop in both cases.

Casel.

If the system is being developed from the very beginning, then it goes
through the following stages:

— life cycle of the system’s development;

— development of a prototype;

— use.

Case 2.

If the system is purchased, it goes through the following stages:

— purchasing ready made solutions;

— adaptation of purchased solutions by the «third party»;

— finding strategic partners to support the system.

Each option has a number of standard expected disadvantages.

Systems developed from scratch:

— rarely answer the expectations immediately, because when describing the
formulation of problems it is not possible to describe correctly all the options of
the system’s response to user actions and to formalize the relationship between da-
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ta that do not have logically distinct descriptions of relationships;

— usually the development and implementation of the system require more
time than promised by contractor;

— as a consequence of the latter — the costs of the system go beyond the al-
located budget.

Purchased systems:

— when adapting to IGMASS they may take as much time as in case of de-
veloping a new system;

— may not have the functionality that you expect to get, that is, the pur-
chased system will have to be updated, and hence it will not be developed as
standard in the future;

— can make you dependent on a vendor, and they tend to disappear at the
inopportune moment.

Before you decide to develop a new system or buy a ready-made solution,
we recommend replying several questions with help of business representatives
and independent experts:

1.  Does the system satisfy your requirements?

2. What are the reviews about this system?

3. What strategic partners will you have for this system?

4, Is this system the core of your organization or not?

It may also be useful to estimate the real and potential benefits as well as the
costs in case of the first and the second options, and risks arising directly from dis-
advantages listed above.

Another question that arises while deciding which of two options to prefer is
how the implemented solution will be developed, accompanied and supported: by
the specialists, exploiting IGMASS, by the contractor and under the supervision of
IGMASS specialists, or the system will be outsourced. When choosing one of the
three options it is necessary to remember that the responsibility for the system is
not transmitted to the outsourcing company.
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Poccus, MockBa
MoOCKOBCKHIT TOCYIapCTBEHHBIN YHUBEPCUTET I'€0JIE3UHU U KapTorpapuu

B noknaze paccMOTpeHO COBPEMEHHOE COCTOSIHUE U MEPCIIEKTUBBI PA3BUTHS
TII00ABHBIX cpeHeopOuTanbHbIX cimyTHUKOBBIX cuctem ['JIOHACC, GPS, GAL-
ILEO, BEODOW, pernoHanbHbIX CITyTHUKOBBIX CHCTEM, OXBaTHIBAIOIINX HABHUTa-
IIMOHHBIM TIOJIEM HEKOTOPBIC, JOKAIbHBIC PETHOHBI 3eMIIH, KaK HApUMep, SIOH-
ckas kBasuzeHuTHas cucrema QZSS u mnamiickas IRNSS. JlanpHeiiee pazputue
MOJIy4aloT IIMPOKO30HHBIE TeOoCTallMOoHapHble au(depeHIInaibHbIe CUCTEMBbI
(DGPS).

B nactosmee Bpems pynkunonupyror WAAS (CIIA), EGNOS (Espomneti-
ckuit Coro3), MSAS (Snonus), GAGAN (Uuaus). [Takucran npeacraBuii, HeaaB-
Ho, mpoekT «Satellite Based Augmentation System (SBAS) Proposed for Pakistany
HAIMOHAIBHOW IMHUPOKO30HHOM cucteMbl. Poccuiickas Cuctema quddepennmans-
Hoit Koppexkumnn u Monutopunra (CIAIKM) paspabarbiBaeTcs U CO3JaeTCS B TO-
nosHoi koprnopanuu OAO «Poccuiickue Pakerno-Kocmuueckue u Muadopmanm-
onnele Cucrembd» 1o 3akazsy POCKOCMOCA, B pamkax ®@enepanbHoii LleneBoii
[Iporpammer (OLIT) 'NIOHACC.
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JlokanpHble quddepeHInaIbHbIC CHCTEMBI, B COCTaBE MHTCHCHUBHO pPa3BH-
BAIOIIUXCS MHOTOCHUCTEMHBIX CITyTHHUKOBBIX PeEpPCHITHBIX CETeH 0a30BBIX CTaH-
IIUH, B TOM YHCJIE BUPTYAJIbHBIX CETCBBIX PEIICHUI, UCIIOIb3YIOIIUX CUTHAJIBI He-
CKOJIBKUX OpOUTATBHBIX TPYNIUPOBOK, MOTYUHUIH MACCOBOE PUMEHEHHE JJIS IIIH-
POKOTO CIIEKTpa 3a7a4 MOHUTOPHHTA TPAHCIOPTa, MOPCKOM M aBHAIIMOHHOW 0e3-
OTIACHOCTH, JepopMaruii COOPYKEHHM, BCEro KOMIUIEKCA TeOPU3HIECKUX padoT U
WCCJICIOBAaHNM, BKJIIOYAs MIeTb(POBYIO 30HY, KOHTPOJIS COCTOSTHHS HeTe- U Ta30-
IIPOBOJIOB, BEIHOC B HATYpPy CKBa)KHH, MPOEKTOB MPOKJIAJAKU TPYOOTIPOBOIOB, JIH-
HUH DJIEKTpOIepeaad, Teoe3nIeCKX, KapTorpadhuuecKnX U 3eMIICyCTPOUTETHHBIX
paboT: OOHOBIICHUS KapT KPYHHBIX MAacIITa00OB M CO3/JaHMS HABUTAIMOHHBIX KapT
JUTSI MapIIpyTHOW HABUTAIlUH, TPEXMEPHOW HHBEHTApH3aIllMd OOBEKTOB, CIICIH-
JTBHBIX IPUMCHCHHUH U JIP.

Oco0oe MecTo B JOKIAJAe 3aHMMAIOT BOMPOCHI TOYHOCTHBIX JHANA30HOB
Pa3IUYHBIX CIYTHHKOBBIX METOJIOB M TEXHOJIOTHMH, HOBBIC PEIICHHS, 3aKII0Yar0-
IIMECS B HCIIONB30BAaHUM TOYHOHN 3emMepuHoil mHPOpMaIUU, KOPPEKIIMHA IITKaJ
BPEMEHH, HEIOCPEJICTBCHHO B CIYTHHUKOBBIX NMPHUEMHHKAX BBICOKOTOYHOT'O TIPH-
MEHEHHs, B 00sacTu (yHKIIMOHAIBHBIX JOMOJHEHUA TIOOATBHBIX CHUCTEM, HHTE-
TPUPOBAHUS CIyTHUKOBBIX, HMHEPIMAIBHBIX, HA3EMHBIX HMITYJIbCHO-(A30BBIX U
TICEBJIOCITY THUKOBBIX CUCTEM.

PaccMmoTpeHsl Takke BOMPOCH KOOPAWHATHOTO OOECTICYCHUS] SAMHOTO WH-
GbopMaIMOHHOTO pecypca MEXKIYHAPOIHON a’3pOKOCMUYECKOW CUCTEMbl MOHUTO-
pHUHTA B YCJIOBUSX MOJABICHUS WK HeycTounBoro ¢pynkimonuposanms [T HCC.
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The presentation covers the status quo and development prospects of the
global MEOS systems of GLONASS, GPS, GALILEO, BEODOW, regional satel-
lite systems which navigation field encompasses some local regions of the Earth,
for example, the Japanese quazi-zenit system QZSS and the Indian IRNSS. Wide-
band DGPS are being updated.

Nowadays WAAS (USA), EGNOS (EU), MSAS (Japan), GAGAN (India)
are in operation. Pakistan has recently introduced the project of a national wide-
band system «Satellite Based Augmentation System (SBAS) Proposed for Paki-
stan». The Russian System of Difference Correction and Monitoring is being
worked out and created in the leading corporation Russian Space Rocket and In-
formation Systems, PLC, commissioned by ROSCOSMOS in the framework of the
Federal Target Programme GLONASS.

The local differential systems incorporated in increasingly growing multi-
system satellite reference networks of base stations including virtual network solu-
tions which use the signals of several orbit stations are largely applied for a wide
range of tasks for transport and structural deformation monitoring, sea and aviation
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security, a whole set of geophysical works and investigations including the shelf
area, control over oil and gas pipelines, in-situ wells, projects of pipeline, electric
lining as well as over geophysical, mapping and land surveying: updating of large
scale maps, creation of navigation maps for route navigation, 3D object inventory,
special purposes etc. The special attention is attached to the issues of accuracy
ranges for various satellite methods and technologies, new solutions imply the use
of ephemeris information, adjustment of time scales directly in satellite high accu-
racy receivers, integration of satellite, inertial, ground-based impulse-phase and
pseudo-satellite systems.

The presentation also considers the issues of coordinate support of the uni-
fied information resource of the International Aerospace Monitoring System in
case of dumping or unstable functioning of GNSS.
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HHTEI'PALIUA
NHOPOPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX PECYPCOB
MAKCM HA BA3E EJUHON UHTEJVIEKTYAJIBHOM IJIAT®OPMbI
CO3JAHUSA U COITPOBOKIAEHUA CUCTEM MOHUTOPHUHI A
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J-p TEXH. HayK, nmpodeccop
3aMECTHTEIb TJIABHOTO KOHCTPYKTOPa

Poccus, Cankr-IlerepOypr
*Cankt-IleTepOyprckuii TOCy1apCTBEHHBIN YHUBEPCUTET
a’POKOCMUYECKOTO MPUOOPOCTPOCHUS
**Cankt-IlerepOyprckuii MHCTUTYT HH(POPMATUKHU U aBToMatHu3anuu PAH
(CITMUPAH)

***3A0 CKb «Opuon»

[Ipennaznauenue MAKCM — rnobGanbubiii M1 3G PEKTUBHBIN npocHo3 BO3-
HUKHOBEHHMsI Ha 3eMJIe U B KOCMOCE TIOTCHIIMAJIEHO OTIACHBIX CUTYAIMil IPUPOTHO-
ro ¥ TEXHOTCHHOT'0 XapaKTepa Ha OCHOBE KOMIUIEKCHOTO HMCIOJIb30BAHMS BCEMU-
HOTO a’POKOCMUYECKOI0 MOHMTOPUHIOBOIO MoTeHuana. OTIMIUTEeIbHBIMU 0CO-
o6ennoctsiMu MAKCM c Ttouku 3peHuss 06paboTku MHGOPMAIUU SBIISIOTCS TJIO-
0aJIbHOCTh, OMEPATUBHOCTh M BO3MOXKHOCTh OCYLIECTBJIEHUSI TporHo3a. Heo6xo-
JUMOCTh PEIEHUs 3a/1ad MPOTHO3a ONpeessieT TpeOoBaHus K TIIyOuHe (Tpesbic-
TOPUM) U YPOBHIO MHTETPAIIMHN Pa3HOPOIHBIX TAHHBIX MPU UX 00paboTKe.

AHanu3 CymIeCTBYIONUX HAIMOHAIBHBIX U MEKIYHAPOIHBIX MPOEKTOB IO-
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Ka3bIBAET, YTO MPAKTHUYECKH BCE OHU OPUEHTUPOBAHBI MPEUMYIIECTBEHHO Ha pe-
HICHHUE 3a/1a4 BBISIBICHUS Pa3pyIIMTEIbHBIX MOCIEICTBUM CTUXUIHBIX OCICTBUN U
Ype3BbIUAMHBIX CUTYyAIlMi U HE aKIICHTHUPOBAHbBI HA PEIlIeHUE 3aj]a4 IPOrHO3a II10-
OabHBIX KaTaCTPO(HUUECKUX COOBITHH.

Kpowme Toro, npoBeeHHbBIN aHaInU3 MOKA3all, YTo:

— cucrembl MoHUTOpHUHTA (CM) co3maroTes, Kak NpaBuiio, Ha Pa3HbIX MPO-
rpaMMHO-aMMapaTHRIX MIaThopmax;

— JnokanbHble CM cr1abo B3anMOJIEUCTBYIOT MEXIY COOOW, OHU HE BKIIIO-
YEeHbI B €IMHBIN IUKJI MOHUTOPHUHTA U YIIPaBJICHUS HA HAIUOHATHLHOM M MEXKTyHa-
POJIHOM YpPOBHSIX.

B Hnactosimee Bpemsi mpumenutenbHo kK MAKCM noctatoyHo moJipoOHO
paccMOTPEHBI JBa MOAX0/1a K HHTErPalli CUCTEM MOHUTOPHUHTA.

[TepBbIit TOAX0/ 3aKITIOYAETCS B 00ECIIEYECHUH CTaHAAPTU30BaHHOTO OOMEHA
JAHHBIMU MEXIYy MPUIIOKEHUSIMH, Haluyue OOIIEro KaTajiora METaJaHHBbIX, a
Tak)ke 001ero nporpaMMuoro u Web-unrepdeiica.

Bropoit moaxon mpeamnonaraeT B3anMOJCHCTBUE CUCTEM Ha YPOBHE pelle-
HUA 3a7a4, T.€. 3aIlyCKa MPUIIOKEHUMN, UCTIOIB30BaHUS OTJEIbHBIX MOJIENEH, COB-
MECTHOT'O WCIIOJIb30BaHUs JaHHBIX M BBIYUCIUTEIBHBIX pecypcoB. Takol moaxon
nenaecooOpa3eH Ha OCHOBE MHTEerparnuu otaeibHbix Grid-cucrem. [lomyuaemas B
pesyabtare uadpactpykrypa Inter-Grid obecnieunBaer 6osiee riayOOKyr0 HHTErpa-
IIUI0 CUCTEM.

O6a moaxona TpeOyOT co3gaHus OOJBIIOTO YHCA CICIUATN3UPOBAHHBIX
CHUCTEM MOHHUTOPHMHTA M TMOCJEAYIOIIEro MPUBEICHUS PE3YIbTaTOB 00paOOTKU
JAHHBIX K €JIMHBIM CTaHJapTaM Tepe/iayu U MpeACTaBICHHs HHPOpMaIlK Ha pas-
HbIX ypoBHsX uepapxuun MAKCM.

[ToaToMy TIEIECO00pa3HO ChenaTh CICAYIONINI IIar B MHTETPAllUA — OCY-
MIECTBIISITH 00Pa0OTKY TAHHBIX MOHUTOPUHTA, & TAKXKE U CO3J]aHUE CAMHUX CHUCTEM
MOHUTOPHUHTA, U UHPOPMAITMOHHO-aHATUTUYECKUX CUCTEM CUTYaIlMOHHBIX U KpH-
3ucHBIX 1IeHTpoB MAKCM Ha 6a3ze eArHON MHTEUICKTyalbHOM MIaTgopMbl, KO-
TOpasi BKJIOYAeT B C€e0s HWHTEIUVICKTYalbHYI0 HUH(POPMAIMOHHYIO TEXHOJIOTHIO
(MUT) u coznaBaembie Ha €€ OCHOBE KOHKPETHBIE CUCTEMbI MOHUTOPHUHTA.

Heo6xonumo 3amMeTuTh, 4TO CO3/IaHNe UHTETPUPYIOIEH WHTEIICKTyaaIbHON
1aTOpMBI HE 3aMEHSIET, a JOTOJIHSIET MEPBBIC IBA MOAXO0A.

OcHoBbl ioctpoenus u niporotun UUT B HacTosiee Bpems: pa3paboTaHbl B
CeBepo-3amagHoM HayYHO-00pa30BaTEIbHOM I[EHTPE ad9POKOCMUYECKOTO MOHHUTO-
puHTa.

NUT co3znaBanace B TeueHue 6osee yem 20 ser, ona 6asupyercsa Ha QyHa-
MEHTAJIbHBIX HAYUYHBIX PE3YJIbTaTax, B YUCJIE OCHOBHBIX M3 KOTOPBIX — KOHIICHIIUS
WHBAPUAHTHOCTH OOBEKTA MOHHUTOPUHTA U COCTOSIHUIA BBIYMCIUTEIHLHOTO TIPOIEC-
ca. Peanuzanus 1aHHOW KOHIIENIMU MO3BOJMIA YHUPUIMPOBATH MPOIIECC CO3/a-
HUS CUCTEM MOHUTOPHUHTA U MPOBOJUTH MOHUTOPHUHT U MPOTHO3 COCTOSHUS CIOXK-
HbIX OOBEKTOB M MPOIIECCOB HAa 0a3ze OOOOIIECHHBIX OIIEHOK, XapaKTePU3YIOIIUX
PUCKU BOBHUKHOBEHUS U PA3BUTHUS OMACHBIX CUTYaIUH.
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OgHuM U3 OCHOBHBIX JIOCTOMHCTB IMpEUIaraéMoil TEXHOJIOTHH SIBISETCS
BO3MOXHOCTh Pa3pabOTKU KOHKPETHBIX MPOrpaMM U CHUCTEM MOHUTOPHUHTA
HenpodeccruoHanbHBIMU MTporpaMmMucTaMu. OCHOBHBIMU 3JIEMEHTAMU TEXHOJIOTHU
MPOEKTUPOBAHMS CUCTEM MOHUTOPUHTA IIPU 3TOM SIBJISIFOTCSL:

— UHTEJUIEKTyaJbHbIN nHTEpdEiic;

— YHU(UIIMPOBAHHAS ONEpAI[MOHHAS CPE/a;

— oOllepaTUBHAas pacipeneieHHas 0a3a JaHHBIX PEaIbHOT'O0 BPEMEHHU ISl CO-
3J1aHUS €IMHOTO WH(OPMAITMOHHOTO MPOCTPAHCTBA.

K uucny npeumyiiecTB paccMaTpuBaeMoi TEXHOJIOTUU TAK)KE OTHOCSTCS:

— CYLIECTBEHHOE COKpAILEHUE CPOKOB M PACXOJOB HAa CO3JIaHUE WIH MO-
TU(UKAINIO CUCTEM MOHUTOPUHTA;

— BO3MOXXHOCTb OCYUIECTBJISITh MOHUTOPUHI B PEAIbHOM BPEMEHH C OOJIb-
IIUM KOJIMYECTBOM M3MEPSEMBIX [TapaMETPOB;

— TIOBBIIIEHUE HAACKHOCTU U A()(PEKTUBHOCTH TMPOIIECCOB YIPABICHUS U
MOJIICPXKKU IPUHITUH PEUISHUH TI0 MPEAYTPExKACHUIO aBapuid U KatacTpod;

— BBISIBJICHHE MPU3HAKOB MOTEHIMAIBHBIX KaTacTpod Ha paHHUX CTAAUSIX
BO3HUKHOBEHUS;

— CYLIECTBEHHOE CHI)KEHHE YMCiia OIIMOOK MPU CO3JaHUU MPOrPAMMHBIX
KOMILJIEKCOB MOHUTOPHUHTA;

— BO3MOXKHOCTh MHTErpalliy KaK BHOBb pa3padaThIBa€MbIX, TaAK U CYyLIE-
CTBYIOIIMX CHEIUATU3UPOBAHHBIX MPOrPAMMHBIX KOMILUIEKCOB MOHUTOPUHIA B
eAHYI0 HHPOPMAIIMOHHYIO CUCTEMY;

— obecnedyeHue KaTacTpoPoyCTOMUUBOCTH CO3/]aBAEMbIX HH(OPMAIIMOHHO-
AQHAJTUTUYECKUX CUCTEM MOHUTOPHUHTA.

K HacTosiiiemy BpeMeHHM HAKOIUIEH OOJIbIION OMBIT pealv3aluyd MaciTal-
HBIX TPOEKTOB IO CO3/IAaHUIO U BHEJPEHUIO MHTEIJIEKTYaIbHBIX WH()OPMAIIMOHHBIX
TEXHOJIOTUNA U CUCTEM MOHUTOPHMHIA JUisi OOBEKTOB KOCMHUYECKOTO Ha3HAYEHUU U
ATOMHOMW SHEPTreTUKH, KOTOPBIA MOATBEPKIAET MPUBEIACHHBIC BHIIIE TOCTOMHCTBA
JTAHHBIX TEXHOJIOTUH U TIEPCIIEKTUBHOCTh MX UCIOJIB30BaHUS JIJIi MHTETpAIluU WH-
(hopMaIMOHHO-TEIEKOMMYHUKAIMOHHBIX pecypcoB MAKCM.

MexaucuuIuinHapHble UCCIeA0BaHus M pa3paboTKu MO paccMaTpUBaeMOi
TEMaTUKe MPOBOASTCS mpu (uHancoBor momanaepxkke PODOU (rpanter 11-08-
01016-a, 11-08-00767-a, 09-07-00066-a, 10-07-00311-a, 10-08-90027-ben_a),
Otaenenus HaAHOTEXHOJOTMM M HMHPOpManMOHHBIX TexHojorud PAH (mpoekt
NeO-2.3/03).
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The mission of IGMASS is a global and effective prediction of potential ap-
pearance of natural and man-made emergency situations on the Earth and in space
on the basis of integrated usage of the global aerospace monitoring capacity. The
distinctive features of IGMASS in terms of information processing are the globali-
ty, efficiency and the capacity of making predictions. The requirements for depth
(history) and the level of integration of heterogeneous data in the process of its op-
eration are defined by the need to solve the forecast problems.

The analysis of existing national and international projects shows that almost
all of them are focused mainly on the solution of problems of identifying the dev-
astating effects of natural disasters and emergencies, and they are not accented on

153



IIpobremvl coz0anus eOUHO20 UHDOPMAYUOHHO20 pecypca
MeAHCOYHAPOOHOU adpoKocmuyeckol cucmemvl monumopunea (MAKCM)

the solution of problems of global forecasting of catastrophic events.

In addition, the analysis shows that:

— monitoring System (MS) are usually created on different hardware and
software platforms;

— local MS are interacting weakly , they are not included in a single cycle
of monitoring and management at national and international levels. At the present
time there are only two approaches to the integration of monitoring systems related
to IGMASS that are examined in details. The first approach is in providing stand-
ardized data exchange between applications, having a common metadata catalog,
as well as common software and Web-based interface.

The second approach involves the interaction of systems on the level of
problem solving, ie launching applications, using separate models, sharing data and
computational resources. Such an approach is appropriate when being based on the
integration of individual Grid-systems. The Inter-Grid infrastructure that we get as
a result provides a deeper integration of systems.

Both approaches require a large number of specialized monitoring systems
and the subsequent reduction of data processing results to the same standards of
transmission and presentation of information at different levels of IGMASS hierar-
chy.

Therefore it is advisable to take the next step in integration - to carry out the
processing of monitoring data, as well as the creation of monitoring systems and
information-analytical systems of IGMASS situational and crisis centers on the ba-
sis of a single IP platform, which includes the Intelligent Information Technology
(11'T) and specific monitoring system produced on it’s basis.

It must be noted that the creation of an integrating intelligent platform does
not replace but complements the first two approaches.

The fundamentals of building of IIT and its prototype are now being devel-
oped in the Northwest Scientific-Educational Center of Aerospace Monitoring.

It took more than 20 years to create IIT, it is based on fundamental scientific
results, the main of which is the concept of the invariant character of objects for
monitoring and states of the computational process. The implementation of this
concept made possible the unification of the process of establishing monitoring
systems and monitoring and forecasting complex objects and processes based on
generalized estimates, which characterize the risks of occurrence and development
of dangerous situations.

One of the main advantages of the proposed technology is the ability to de-
sign specific programs and monitoring systems by nonprofessional programmers.
In such case the basic elements of the technology of engineering of monitoring sys-
tems are:

— intelligent interface;

— unified operating environment;

— operational distributed real time database for creating a common infor-
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mation space.

The advantages of the technology under consideration also include:

— significant reduction of time and expenses spent on creating or modifying
monitoring systems;

— possibility to monitor in real time and with a large number of measured
parameters;

— increased reliability and efficiency of management processes and deci-
sion-making support meant to prevent accidents and disasters;

— possibility to identify signs of potential disasters in the early stages of
their occurrence;

— significant reduction of the number of errors in the process of creating
monitoring software systems;

— ability to integrate both newly developed and existing specialized moni-
toring software systems in a single information system;

— esupporting disaster recovery of the created information-analytical moni-
toring systems.

By now there is an extensive experience gained in implementing large-scale
projects for the creation and implementation of intelligent information technologies
and monitoring systems for the space mission objects and atomic energy, which
confirms the listed above advantages of these technologies and prospects of their
use for the integration of IGMASS information and telecommunication resources.

Interdisciplinary research and development of the above topics are conduct-
ed with the financial support of RFBR (grants 11-08-01016-a, 11-08-00767-a, 09-
07-00066-a, 10-07-00311-a, 8.10 - 90027-Bel_a), Department of Nanotechnology
and Information Technologies (project number O-2.3/03).
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*Cankr-IleTepOyprckuii rocy1apCTBEHHBIN YHUBEPCUTET
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*#*Cankt-IlerepOyprckuit ”HCTUTYT nHPOpMaTUKH U aBToMaTu3anuu PAH
*#x*3A0 CKb «Opuon»

Baeapenue KOCMUUECKUX TEXHOJOTHM SIBISETCS CIOXHBIM M HAYKOEMKHM
BUJIOM JIEATEILHOCTH, TPEOYIOIUM BbICOKOM KkBanmudukaimu. [IpakTrka nokasana
HEO0OXOIMMOCTh MCIOJIb30BaHUSI TAKUX OPTraHU3aIlMOHHBIX (POPM BEACHUS AaHHOMN
NEeSTEILHOCTH, KOTOPBIE COeIUHsIIN Obl B cebe obecnieueHue GyHIaMeHTaIbHOCTH
IPOBOJUMBIX Pa3pabOTOK M OJTHOBPEMEHHYIO MOJATOTOBKY HEOOXOIUMBIX CIEIra-
aucToB. B aToM cMmbicie HambOosee 3(PGEeKTUBHBIM IMyTeM SBISIETCS CO3/IaHUE
Hay4HO-oOpa3oBaTeiabHbIX IeHTpoB (HOIl) kocMuueckoro mpodumis ¢ ydacTuem
Hay4HBIX OpraHu3aluii, By30B,IPOU3BOACTBEHHbIX opranu3anuii. HOL] no3Bomisier
pelIuTh TPU TPYIIBI 33/1a4 OAHOBPEMEHHO: HAay4YHO-UCCJIEAOBATEIbCKUE, MPOU3-
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BOJICTBEHHO-KOMMEpPUECKHE 1 00pa3oBaTeIbHbIC

B CeBepo-3anagHom peruone chopMHpOBaH TakOM ILIEHTP, B €r0 COCTaB
BXOJIUT BeAyllee NMpeAnpusTie Kocmuueckon orpaciu B peruone — OI'YII «Kb
«Apcenan uMm. M.B.®pyn3e», npencraButens GyHIaMEHTAILHON HAayKu — Yupe-
xpaeHne Poccuiickoit akanemun Hayk Cankt-IlerepOyprckuit HHCTHTYT MHGOpMa-
ThKU U aBToMatu3anuu PAH, By3 B nmuie CaHkT-IlerepOyprckoro rocyaapcTBeH-
HOTO YHHUBEPCHUTETA a’pPOKOCMUYECKOr0 MNPHUOOPOCTPOEHHUS, MPOU3BOJICTBEHHOE
IpeanpusTrie, ClelHalIu3upyroleecs Ha pa3pad0TKe BHICOKOTEXHOJIOTUYHBIX CH-
cteM — 3A0 Crnenuann3upoBaHHOE KOHCTpyKTopckoe Owopo «Opuon». K uucmy
NEPBOOYEPEIHBIX 33/1a4 EHTPa OTHOCUTCS 00eCIeYeHuEe OPraHOB YIIPaBICHUSL:

— TEMaTHUYECKUMH KOCMUYECKUMU CHUMKAMU;

— Hay4YHO-OOOCHOBAHHOW METOJOJOTHEW MOHUTOPUHTA M CUTYaIIMOHHOTO
yIpaBieHus Ha 0a3e MEKIUCUUILIMHAPHOTO OAX0/a;

— KOMILIEKCOM HOBBIX MH(POPMAIMOHHBIX TEXHOJOTUN MOAACPKKU MPUHS-
THUS PELICHHUI C UCIIOIB30BaHUEM a3POKOCMHUYECKON HH(POPMALIHH;

— TOATOTOBJIEHHBIM [IEPCOHAJIOM.

Pemenue nepeunciaeHHbIX 3a7a4 6a3upyeTcs HA UMEIOUIUXCS Y YYACTHUKOB
HOII ombiTe u pecypcax B obnactu pa3pabOTKU U BHEIAPEHUS] COBPEMEHHBIX WH-
TEJUIEKTYaJIbHbIX WH(OPMAIIMOHHBIX TEXHOJOTUA M CHUCTEM a’pOKOCMUYECKOTO
MOHHTOpHHTA. [IprMeHeHne 3TUX pe3ynbTaTOB HANPSIMYKO CBA3aHO C OJHOW W3
KJIroueBbIX 3agad npoektra MAKCM - co3manueM €IuHOr0 WHTETPUPOBAHHOIO
MH()OPMALIMOHHOTO pecypca JUisi MOHUTOPUHTA MOTEHIMAIbHO OMACHBIX MPUPOJI-
HBIX M TE€XHOJOTMYECKUX OOBEKTOB HA HAMOHAIBHOM M MEXIYyHApOIHOM YpPOB-
HSX. YUYaCTHUKH LIEHTPA B HACTOSIIEE BPEMs YK€ MPOBOJSAT COBMECTHBIE paOOThI
10 TAaHHOM TEMATHKE C opraHu3auusaMu bemopyccuu, YKpaunsl, JIatBun.

HaubGonbemuit Bkinaag CeBepo-3anafgHblid LIEHTP a3pPOKOCMHYECKOTO MOHHUTO-
PUHTa MOXKET BHECTH B PEIICHUE CIEAYIOIIUX BOIPOCOB:

— UWnrerpanus uapopmannonssix pecypcoB MAKCM Ha 6a3e enuHo# WH-
TEJUIEKTYaJIbHON MIaT(OPMBbI MPOESKTUPOBAHUS M COMPOBOXKICHHS CUCTEM MOHH-
TOPUHTA TOTCHIIMAIEHO OTMIACHBIX OOBEKTOB U MTPOIIECCOB.

— MHWaTerpanus MexayHapOAHBIX U HAIMOHAIBHBIX CHCTEM KOCMHUYECKOIO
MOHUTOPHHTA, TEJICKOMMYHHMKAIIMM W HABUTAllMM Ha OCHOBe cosmanus Grid-
cucteMm oOMeHa uHdopmalre (COBMECTHO C OpraHu3anusaMu Y Kkpaunsl U Kutas).

— OO0ecrieuenue KaTacTpoOoyCTONUHNBOCTH nH(pOpMaIIMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX pecypcoB MAKCM.

— TpebGoBanus k TenekoMMyHUKaMOHHBIM pecypcam MAKCM, BapuaHThI
UX peajn3aluy Ha 0a3e CyIIEeCTBYIOIIHNX U BHOBb pa3padaTbiBAEMbIX CHCTEM.

— OcHoBHbIE TpeOOBaHMS IO OPraHHU3aLUU SKCIUTyaTallld, COMPOBOXKIIE-
HUIO U ynpaBieHuto passutueM MAKCM.

MeXIuCIUTUTMHAPHBIC WCCIEA0BaHUs M pa3pabOTKU MO paccMaTpUBaeMOM
TeMaTHKe MPOBOJATCS Npu (puHaHcoBou mnoanaepxke PODOU (rpantsr 11-08—
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01016-a, 11-08-00767-a, 09-07-00066-a, 10-07-00311-a, 10-08-90027-bexn_a),
Otaenenus HaHOTEXHOJOTHM M HHPOpManMOHHBIX TexHojorud PAH (mpoekt
NeO-2.3/03).

USING THE NORTHWESTERN CENTER FOR AEROSPACE MONITOR-
ING POTENTIAL IN IGMASS PROJECT

V. I. Khimenko*
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Honored Worker of Science of Russian Federation
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Doctor of Engineering Science, Professor
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President
B. V. Sokolov***

Doctor of Engineering Science, professor
Honored Worker of Science of Russian Federation
deputy director
V. A. Zelentsov***

Doctor of Engineering Science Professor
Senior Research Fellow
M. Y. Ohtiley****

Doctor of Engineering Science, professor
deputy chief designer

Russia, Saint-Petersburg
*Saint-Petersburg State University of Aerospace Instrumentation
**Saint-Petersburg branch of RAKTSs
***Saint-Petersburg Institute for Informatics and Automation (SPIIRAS)
****SDB «Oriony

The introduction of space technology is a complex and knowledge-intensive
activity that requires high skills. Practice has shown us the need for those organiza-
tional forms of this activity that would link a fundamental character of ongoing de-
velopments with the simultaneous preparation of the necessary specialists. In this
sense, the most effective way is to create space oriented research and educational
centers(SEC) with the participation of scientific organizations, universities, and
industrial organizations. SEC allows us to solve simultaneously three sets of tasks:
research, production and commerce, and education.
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Such center exists now in the Northwest region, it includes the leading space
enterprise in the region — The Arsenal Design Bureau named after M. V. Frunze,
Federal State Unitary Enterprise; a representative of basic science — The establish-
ment of the Russian Academy of Sciences St. Petersburg Institute for Informatics
and Automation of RAS; a university represented by the St. Petersburg State Uni-
versity of Aerospace Instrumentation; an industrial enterprise specializing in de-
veloping high-tech systems — Specialized Design Bureau «Oriony. The priorities of
the center are to provide government with:

— thematic satellite images;

— evidence-based methodology for monitoring and contingency manage-
ment on the basis of an interdisciplinary approach;

— a complex of new information technologies to support decision-making
with the use of space information;

— trained personnel.

The solution of these problems is based on the experience and resources that
the SEC participants have in the development and introduction of modern intelli-
gent information technologies and aerospace monitoring systems. The application
of these results is related directly to one of the key objectives of the IGMASS pro-
ject — creating a single, integrated information resource for the monitoring of po-
tentially dangerous natural and technological facilities at the national and interna-
tional levels. Participants of the center are now collaborating on this subject to-
gether with organizations from Belarus, Ukraine, Latvia.

The Northwest Center for Aerospace Monitoring can make a big contribu-
tion in solving the following issues:

— Integration of IGMASS information resources on the basis of a single in-
telligent platform of engineering and maintenance of the systems of monitoring po-
tentially dangerous objects and processes.

— Integration of international and national systems of space monitoring, tel-
ecommunication and navigation based on Grid-exchange systems (in collaboration
with organizations in Ukraine and China).

— Ensure disaster recovery of IGMASS information and telecommunication
resources.

— Requirements for IGMASS telecommunication resources, options for
their implementation on the basis of existing and newly developed systems.

— Basic requirements for organization of operation, maintenance and man-
agement of development of IGMASS.

Interdisciplinary research and development on the above topics are conduct-
ed with the financial support of RFBR (grants 11-08-01016-a, 11-08-00767-a, 09-
07-00066-a, 10-07-00311-a, 8.10 - 90027-Bel_a), Department of Nanotechnology
and Information Technologies (project number O-2.3/03).
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MPUOPUTETHBIE TPOEKTHI
YKPAUHCKOW KOCMHUYECKOUW IMTPOI'PAMMBI
B OBJIACTH HABJIIOAEHUS 3EMJIN
U TEO®U3NYECKOIO MOHUTOPUHT A

0. I1. ®eoopoe
I-p pu3.-Mat. HayK
TTUPEKTOP

VYkpauna, Kuen
HNuctutyt kocmuueckux uccienosanuii HAHY-HKAY

OnHuM U3 PUOPUTETOB KOCMHYECKON MPOTpaMMbl Y KPauHBI SIBIISIETCS CO-
3JIaHUE CHCTEMbI CITyTHUKOBOTO HaOIIOJCHUS 3eMIIH U T€O0(hU3NIECKOTO MOHUTO-
punra CUY. B Gmkaifive ro/ibl MIaHUPYIOTCS TMOATOTOBKA U 3amyck KA cepun
CHUY, a taxxe MoAepHHU3AIMS HA3eMHOW UHPPACTPYKTYphl U co3aaHue uHdopma-
[IMOHHOM CHUCTEMbI B HIHTEPECaX MoJb30BaTECH.

[IpuopureTHbiMu chepaMu HCMOIB30BAHUS JAHHBIX a3POKOCMHUUYECKUX
HaOJI0/ICHUM OTIpe/IeTICHBI:

— OIICHKA BO3JCHCTBHII Ha OKPYXAIOIIYIO cpely (B YaCTHOCTH, 3arpsi3He-
HUS BOJIHBIX OACCEHHOB U CJIBUTH IOYBBI);

— MOHUTOPHUHT 36MHBIX TOKPOBOB (B YACTHOCTH, MPUMEHEHUS B MHTEpEcax
CEJIBCKOTO U JIECHOTO XO35IMCTBA);

— wuH(popMalMOHHAs TOJJIEP)KKA aHali3a PUCKOB (B 4aCTHOCTH, B cdepe
HABOJITHCHHU U JIECHBIX TTOKApOB);

— MOHUTOPHUHT UepHOro u A30BCKOr0 MOpEW;

— HabmoeHus 3a atMocdepoit U mpeicKa3aHuss KOCMHUYECKOU TTOTOTBI.

OnHYM U3 NPUOPUTETHBIX MPOEKTOB HAYYHOTO pazjiesia KOCMUYECKON Mpo-
rpaMMbl B 007acTH KocMudeckoi morosl siisiercs: mpoekt MOHOCAT. Ero mens
COCTOUT B CO3JJaHUU HU3KOOPOUTAILHOW TPYNIUPOBKH MUKPOCITYTHUKOB ISl U3Y-
YEHUS MPOCTPAHCTBEHHBIX U BPEMEHHBIX Bapualuii noHochepHoi 1ia3mbl. Takue
u3MepeHus: obecrneyaT MporHo3 KOCMUYECKOM MOrobl Ha OCHOBE PETyJISIPHBIX U3-
MEpPEeHH, a TAK)KE TUArHOCTUKY MPUPOIHBIX U TEXHOTEHHBIX O€ICTBUIA.

[Tpoext MOHOCAT npeamnonaraet peiieHue caeayonmx 3a1au:

— HayyHas W METOJOJOTHYecKas IMmpopaboTka mpodsiemsl 3(h(HEKTUBHOCTH
UCIIOJIb30BaHUSI MOHOC(EPHOH TPYNIUPOBKHU /I MOHUTOPUHTA KOCMUYECKOM IO-
TOJIbI, COOTBETCTBYIOIINE TEXHOJIOTHICCKIE Pa3paObOTKY U UCTIHITAHUS;

— CHCTEMAaTHYeCKO€ H3yYCHHE JTWHAMHYECKOW peakiuu HOHOocdepbl Ha
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BO3JICHCTBUSI «CBEPXY» (COJIHEUHAs U T€OMarHUTHasi aKTUBHOCTh) U «CHU3Y» (Me-
TEOPOJIOTHYECKUE, CEHCMUYECKUE U TEXHOJIOTUYECKUE MPOIIECCHI);

— COBMECTHOE€ HMCIIOJIb30BAHUE CYLIECTBYIOIIMNX MOJACIYTHUKOBBIX ITOJIUTO-
HOB 1 KOCMUYECKOU TPYIIIUPOBKH;

— KaJIuOpOBKa COBPEMEHHBIX IPOTHOCTUYECKUX MOJIENICH CIOKOWHON u
BO3MYIIIEHHON HOHOC]EPHI.

VYuuteiBas 3t 3anauu, npoekT MOHOCAT moxer ObITh MpeIjioKeH Kak
BKkiaa Ykpannel B MAKCM. IloaroroBurenpHas ctaaus MIPOEKTa BKIKOYaia B ce-
0s1 cCOBMeCTHBIE PabOThl YKPAUHCKUX U POCCUMCKUX YUEHBIX.

Peanmzanus npoekTa npeaycMaTpUBaeT JBE CTAIHNU:

1. Ha 6a3e onnoro KA MUKPOCAT, koTopblii npeanoiaracTcs 3amyCTUTh
Ha PH [HUKJIOH-4 ¢ Gpa3uibckoro kocMoapoMa AJbKaHTapa MPEeArnooKUTENb-
HO B 2013 romy. Ha »Toif cramuu mimaHupyercs oTpaboTKa KOCMHYECKOW IIaT-
dbopMbl, HAYYHOH ammapaTypbl U apaMeTpoB OPOUTHI IS TOCTEAYIONICH peau-
3aIMU IPOEKTA B LIEJIOM.

2. Pazpabotka u ocymectBienue B mepuoa 2013 —2017 rr. mpoekra
NOHOCAT kak KOCMHYECKOW CUCTEMBI, BKIIFOUAIOIIEH TPY KOCMUYECKHUX ammapara.

UKRAINIAN PRIORITIES IN SATELLITE OBSERVATION
AND GEOPHYSICAL MONITORING

O. Fedorov
doctor
director

Ukraine, Kiev
Space Research Institute, National Academy of Sciences & State Space Agency

Considering the priorities of Ukrainian space policy, principal goals of Na-
tional Space Program of Ukraine the establishment of Ukrainian Earth monitoring
system is under development. During next years preparation and lunch of SICH
EO satellite is planned as well as subsystem and services infrastructure is foreseen.

The priority areas of aerospace data utilization were defined:

— environmental stress with particular attention to risk of water pollution
and landslides;

— land cover monitoring with particular attention to agricultural application
and deforestation;

— informational support to risk management (particularly floods and forest
fires);
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— monitoring of Black and Azov Seas;

— monitoring of atmosphere and Space Weather (SW).

One of the priorities of the scientific part of Ukrainian Space program in the
field of SW is IONOSAT project. The aim of the project is to create a LEO mi-
crosatellite cluster for spatial-temporal monitoring of fields and plasma parameters
of ionosphere in order to provide the regular SW nowcasting and forecasting, as
well as to realize the diagnostics of natural and man-caused disasters.

The following principal project tasks are outlined:

— scientific and methodological substantiation of the efficiency of the use
of LEO satellites for SW monitoring, corresponding technological realization de-
velopment and tests;

— systematic study of the dynamic response of the ionosphere to the influ-
ences «from above» (solar and geomagnetic activity) and “from below” (meteoro-
logical, seismic and technologic processes);

— synchronous operation of the existing sub-satellite electromagnetic and
meteorological polygons;

— calibration of modern prognostic models of quiet and disturbed iono-
sphere.

With such considerations taken into account the IONOSAT project might be
proposed for IGMAS Program. Preliminary stage of Project preparation has in-
cluded close cooperation Ukrainian and Russian research institutions.

Implementation of the space experiment is planned in two stages:

1. On the base of single MICROSAT SV which has to be launched by Cy-
clone-4 rocket carrier from Alcantara launchpad (Brazil) tentatively in 2013. At
this stage the SV platform, scientific payload and orbit configuration will be devel-
oped as prototypes for next further realisation of a complete project IONOSAT.

2. Developing and operation in 2013 — 2017 of the IONOSAT space system
consisting of three SV at coordinated orbits.

162



IIpobnemul coz0anus eounHo2o UuHGoOpMayuoHHo20 pecypca
MENCOYHAPOOHOUL asporKocmudeckou cucmemovl monumopurea (MAKCM)

INPUYUHBI 1 ITOCJIEACTBUSA TEXHOI'EHHBIX KATACTPO®
B COBPEMEHHBIX YCJIOBUAX

M. I0O. Haiioernos
3aMECTHTEIb HadaIbHUKA IIEHTPA

Poccus, r. KOouneinsii MockoBCKOM 00JI.
«HWN KC nmenn A. A. MakcumoBay —
¢bunuan OI'YIT «'KHIIL um. M. B. XpyHudeBa»

CoBpemeHHOe 00111eCTBO BCE Halle CTaJKUBaeTcs ¢ MpodseMoi odecrieye-
HUsl 0€30MacHOCTU W 3alIUThl YEJIOBEKAa M OKPYKAIOIIEH cpeibl OT BO3JIECUCTBUS
MPUPOIHBIX, TEXHOTCHHBIX M BPEIHBIX (DAaKTOPOB.

Karactpodsl MOXHO KiaccupHUIMPOBATh MO CIAEAYIOLIUM BUAAM: KOCMUYE-
CKHX TeJ, B Teochepax, B Onocdepe, cormaibHbie, TEXHOTCHHBIE, MAIINH (aBTOMO-
Ousiel, KOCMUYECKHX anmapaToB U T.11.). K OCHOBHBIM TEXHOT€HHBIM KaTacTpodam
MO>XHO OTHECTH: aBHAKATACTPO(bl, B3PBIBBI, KEJIEC3HOJOPOKHBIE KaTAaCTPO(DBHI,
TUAPOAVMHAMUYECKAsT aBapHsi, MOXKApbl, IKOJIOTMYECKUE KaTacTpo(bl, SAEpHbIC
aBapHuu, aBapuH ¢ BHIOPOCOM XMMHUYECKM OMACHBIX BEIECTB, BHE3ANHOE O0OpyIlie-
HUE 3IaHUN U COOPYKEHUM.

Kak aBapust u xaractpoda SBISIOTCS I€UCTBUEM HECKOJBKUX MPUYHUH U CO-
BOKYITHOCTH HEOJIaronmpUATHBIX (DaKTOPOB, TaK U penieHue mpodiaem TpedyeT cu-
CTEMHOTO M KOMIUIEKCHOTO To/ixo/1a. Henb3s BBIAEIUTh U3 JABYX TJIABHBIA MYTh
WM BTOPOCTETICHHBIN — aKTyaJIbHO U CYIIECTBEHHO BCE.

Cpean OCHOBHBIX MPUYMH TEXHOTCHHBIX KaTacTpod MOXKHO Ha3BaTh B3PbI-
Bbl. Hapacratomiast yactota B3pbIBHBIX SIBJCHHN PAa3HOTO MPOUCXOXKIACHUS U CBS-
3aHHAS C OTHM MOTCHIMANBbHAS yrpo3a OOJBIIMX MATePHUATBHBIX U JOJICKUX TIO-
TEph 3aCTaBJISIOT C 0OCOOBIM BHUMAHUEM OTHOCUTCS K METOJAM M CIIOCO0aM OILIeH-
KM BCEr0 CIEKTpa MOCIEACTBUI B3PbIBHBIX MPEBPALICHUH.

B3pbiBbI TPOUCXOAAT U3-3a OMIKUOKKU U MPOCUETa JIOAEH, MPUCYTCTBUE S0-
BUTBHIX U FOPIOYUX ra30B, M30BITOYHAS KOHILIEHTPALUs B3PhIBOONACHOM IMBLIH, Xpa-
HEHHUE CTapbIX 00ENpPUITACOB, TEPpOpPUCTHUECKUE aKThl. M3 aHanm3a 0a3bl JaHHBIX
00 aBapusIX TEXHOT€HHOI'O WJIA MPUPOIHOTO MPOUCXOKACHHUS MOKHO YCIOBHO BBI-
JIEJIUTh HECKOJIBKO HCTOYHUKOB B3PBIBHBIX MPOIECCOB:

- B3pBIB U JCTOHAIMS KOHJACHCHPOBAHHBIX TBEPABIX M >KUIKHUX B3PbIB-
yaThIX BeniecTB (BB);

— B3PBIBHOE TOPEHUE KUJIKUX WM Ta3000pa3HbIX TOPIOYUX BEILIECTB B
3aMKHYTBIX 00bEMaX;
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- B3PbIBbI MBUJIEBUJIHBIX TOPIOYHUX MAaTEPUAIIOB;

- TOPEHHE PACIIUPSIONIUXCS TAPOB BCKUIMAOIIUX TOPIOYUX KUIKOCTEH;

- B3PBIBbl HEOTPAHUYEHHBIX BHEITHUMU O0O0JIOYKAMH TOPIOYUX 00Jia-
KOB;

- B3PBbIBBI COCYZOB BBICOKOI'O JIABJIICHHS C HETOPIOYUM HAIIOJTHUTEIIEM;

— ¢dusrueckre B3pBIBBI MPU OBICTPOM (PAa30BOM TEPEXOE MEPErpeThiX
JKUJKOCTEH;

- CaMOYCKOPSIIOIINECS B3PhIBHBIE XUMUYECKHE MIPEBPAICHUS;

- CaMOYCKOPSIOIINECS S/IEPHBIE B3PbIBHBIE PEAKIUU.

[ToHATHE B3pBIBA TECHO CBSI3aHO C MOHSATHEM SHEPruu. B 3aBUCHMOCTH OT
UCTOYHHMKA SHEPIHH B3PBIBBI PA3ACNAIOT Ha pusnyeckue u xumuueckue. [Ipu du-
3MYECKOM B3pBIBE HET BBIJCJIICHUS TeIia (HallpuMep, B3phIB OaJIOHA CO CHKAThIM
razom). [lpu XuMU4ecKoM B3pbIBE BBICBOOOKIAETCS TEIUIOBAs DHEPTUS B CIE-
CTBHE XMMHUYECKOW peakiuu (aTOMHBIA B3phIB, B3pbIB BB, ra3zoBbie U mblieBbIC
B3pbIBbI). O/IHA M3 CaMbIX OCHOBHBIX OIMACHOCTEH MPHU B3phIBE — BOSHUKHOBEHUE
JMHAMHYECKOTO UMIMYJIbca B (hOpME B3PHIBHOM BOJIHBI, TPUBOISIIETO K pa3pyliie-
HUIO KOHCTPYKIIMI, 000pyA0BaHus, 3JaHUNA U OKa3bIBAIOIIETO MOpaXkarolee JIei-
CTBHE Ha JKUBBIEC OPTraHU3MBI.

[Topaxarolee neiicTBUE BO3AYIIHBIX B3PBIBHBIX BOJH pa3AeisieTcsl Ha Mep-
BUYHOE, KOTOPOE CBSI3aHO C U3MEHEHUEM JAaBJIEHUS B OKpPYKAIOLIEH Cpeae, U BTO-
PUYHOE WM TOOOYHOE — YJap OCKOJKaMH (pa3pbiB CTEHOK B30PBABILIErOCS ara-
parta, IJI0X0 3aKPEIUICHHbIE IPEAMETHI U Jp.), IEPEHOC TeJIa BO3IYLIHON BOJHOW U
NoCHeAyOMUNn Topmo3smun yaap. [Ipu atom, yenoBek, Kak U BCE JKUBBIE Opra-
HU3MBI, YYBCTBUTEJICH K M30BITOYHOMY JaBJIICHUIO B TAJAIONIEH U OTpa’kKeHHOU
BOJIHAX, JUHAMHYECKOMY JABJICHHIO, CKOPOCTH MOBBIIICHUS TABIEHUS 10 TUKOBO-
ro 3HAYEHHUS MOCJE MPUXO0a B3PHIBHOUM BOJHBI U NIUTENbHOCTH €€ nelicTBus. [lpu
ATOM MOPAXKAIOTCS T€ OPraHbl YEJIOBEKa, KOTOPHIE OTINYAIOTCS MEHBIIEH MJIOTHO-
CTBIO JKMBOU TKaHH (Jerkue, bapabaHHas MEpPernoHKa, CPeIHEee YXO0, TOpTaHb, Tpa-
XeH, OpIOIIHAs MOJOCTh, HEPBHBIE OKOHYAHHUS CIMHHOrO Mo3ra u 1p.). B ciayuae
BTOPUYHOTO BO3JEHCTBUSA HanboJiee YSI3BUMOW YacThIO TeJla OKa3bIBAETCS T'OJIOBA.
Kpome Toro, BO3MOXKHBI MOBPEKIEHUS JPYTUX KU3HEHHO BaXKHBIX OPTraHOB U Tie-
pPEIIOMBI KOCTEN.

Cy1ecTByeT JiBa MyTH CHIKEHHS YMCJIa TEXHOTEHHBIX KaTacTpod U UX TO-
cnenctBuil. OJIMH MyTh — pelieHre NpodieM MpH yKe HEU30EKHO Ha[BUTAIOLIEHCS
KatacTpode uiu mpousomieanieid apapuu. s pemeHus: mogoOHBIX TIOO0ATBHBIX
win JokanbHbIX TpodiemM B «HUUM KC ummenm A. A. MakcumoBa»y — ¢uman
OI'VII «I'KHIIL mm. M. B. XpyHnueBa» BbIABHUHYTA U peanusyerca uuaess Mex-
JTYHAPOJAHOW a’pOKOCMUYECKONW CHCTEMbl MOHHMTOPHHTA TJIOOAQIBbHBIX SIBICHUMN
(MAKCM). KBanmudurupoBaHHasi OleHKa MPOUCXOAIIETO, 3HAHUE U TIPEIOTBpa-
[IEHUE TOCJIEACTBUM, HAMPUMED, MPU B3PHIBAX; TEOPETUUECKOE U MPAKTUYECKOE
U3y4YEeHHUE MPOLECCOB MPHU KartacTpodax u MHOroe apyroe. Jpyroit myTe — BoCIHu-
TaHHWE NOAPACTAKOLIErO MOKOJIEHUS CO IIKOJbI, 3aKJIAIBIBAHUE OTBETCTBEHHOI'O OT-
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HOLIEHHUS K CBOEMY TPYAY, IOHUMaHHUs MOCJIEACTBUM HENPOAYMAHHBIX I1aroB; CO-
3nanue B npoduibHbIXx BY3ax crenuanbHOCTE WM paclIupeHue MpOrpaMmbl
oOydeHus: u OoJiee TIIyOOKO€ MOJyYeHUE 3HAHUM, YCUJIEHWE KOHTPOJIA 3a Kaue-
CTBOM 00pa3oBaHUs; 00yUeHHEe U TPOBEpKa MepcoHana. B ciydae HE00OX0IMMOCTH
MacIITabHOro o0y4yeHus (OAJHOBPEMEHHBIN 0XBAT HECKOJIBKUX FOPOJIOB, KPaéB MU
BCEH CTpaHbl) WM BBOJIa HOBOTO MaTepHalia o 00y4eHHIo, CIIeUaIbHOCTH, KOT1a
UMEEeTCsl HEXBaTKa MPEernoaBaTeIbCKOro COCTaBa HEOOXOAUMO HCIIOJIb30BaTh CO-
BPEMEHHBIE TEXHOJIOTMYECKUE JOCTHKEHUA — JUCTAHIIMOHHOE 00yuyeHue (Kak co-
craBHas yacth npoekta MAKCM). Dta TexHOJIOTUSl aKkTyaldbHa M B CiIydae KOH-
CyJbTallMM W COBEIIAHUS U1l ONEPATUBHOIO NMPUHATHA peuieHus. HemamoBaxk-
HOE 3HAYECHHE MMEET MOBBIINICHUE COLMAIBHOTO YPOBHS KU3HH. CyIIECTBEHHBIM
(bakTopoMm sBiIsEeTCS pa3paboTKa U CO3JaHUE HOBBIX MMPOEKTOB C YUETOM HE TOJIBKO
JIOKAJNbHOTO JACMCTBUS, HO U C OIJIAJIKOW BO3JEHCTBUSA Ha NMPHUPOAY B MacuTadbax
CTpaHBbL.

REASONS AND CONSEQUENCES
OF TECHNICALLY GENERATED CATASTROPHES
IN THE MODERN WORLD

M. Y. Naydenov
Vice-Director

Russia, Moscow Region, Jubilejny
Maksimov Space Systems Research Institute —
Branch of Khrunichev State Research and Production Space Center

The modern society frequently faces the problem of providing security and
protection of the human being and environment against natural impacts as well as
technically generated hazardous factors.

Catastrophes can be classified as follows: of outer space bodies, in the geo-
spheres, in the biosphere, the social, technically generated, machine (referring to
cars, spacecrafts etc.). The main technically generated disasters include air crashes,
explosions, railway crashes, hydrodynamic accidents, fires, environmental disas-
ters, nuclear catastrophes, emergencies connected with emission of harmful chemi-
cals, sudden collapses of buildings and structures.

Both the accident and catastrophe are caused by several reasons and a set of
detrimental factors, thus, their elimination requires a comprehensive systematic
approach

Technically generated catastrophes are largely caused by explosions. The in-
creasing number of differently generated explosions and the associated potential
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threat of huge amounts of casualties and material damages attach high attention to
the methods and ways of evaluation of the whole range of explosion-generated
consequences.

Explosions can be caused by the human factor, presence of poisonous and
flammable gases, excessive concentration of explosive dust, old armament storage,
terrorist acts. Several sources of explosion could be sorted out according to the
analysis of the databases on technically generated and natural accidents:

— explosion and detonation of condensed solid and liquid explosives;

— explosion burning of liquid or gaseous flammable substances in lim-
ited spaces;

— explosions of dust-like flammable materials;

- burning of extending vapours of boiling flammable liquids;

— explosions of flammable clouds without outside limits;

— explosions of high pressure vessels with non-flammable filling;

— physical explosions at quick phase shift of overheated liquids;

— self-accelerating explosive chemical transformations;

— self-accelerating nuclear explosion processes.

The notion of explosion is closely connected with the term of energy. De-
pending on the source there are distinguished physical and chemical explosions.
Physical explosion does not imply heat emission (for instance, explosion of a com-
pressed gas tank). Chemical explosion implies emission of thermal energy as a re-
sult of chemical reaction (nuclear explosion, blast of explosives, gaseous and dusty
explosions). Occurring the dynamic impulse in form of the blast wave leading to
destruction of buildings, equipment and living organisms is one of the main explo-
sion-generated dangers.

The damaging effect of air blast waves includes the primary action linked to
changing pressure in the environment and the secondary or follow-up one — debris
impact (destruction of an exploded machine sides, poorly fixed items etc.), body
transfer by the blast wave with subsequent braking impact. Whereas the human be-
ing as well as other living organisms are sensitive to the excessive pressure in the
falling or reflected waves, dynamic pressure, the speed of pressure increase up to
the peak value after the blast wave impact and its duration. During the impact the
human organs of lower living tissue density (lungs, eardrum, middle ear, larynx,
abdominal cavity, nerve endings of spinal cord etc.) are affected. In case of sec-
ondary effect the head is the most vulnerable part of the body. Moreover, damage
of other important organs and bone fractures are possible.

There are two ways of decreasing the number of technically generated catastrophes
and their consequences. The first one is problem solution in front of an inevitable
disaster or accident. In order to solve these global or local problems the Research
Institute of Space Systems named after A. A. Maximov — subsidiary of the Federal
State Unitary Enterprise Khrunivhev State Research and Production Center put
forward and implemented the idea of the International Global Monitoring Aero-
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space System (IGMASS). It provides high-profile evaluation of what happens,
knowing and prevention of consequences, for instance, of explosions; theoretical
and practical studying of catastrophe-associated processes etc. The other way is
education of young people beginning from school, development of responsible be-
haviour; creation of university majors or expansion of academic curricula and
deepening knowledge, more effective education quality control, training and moni-
toring of the staff. If there is a need in large-scale teaching (simultaneously en-
compassing several cities, regions, the whole state) or introduction of a new educa-
tion material or major when there is a shortage of the academic staff it is necessary
to use the modern technological achievements, namely, distance education (as an
integral part of the IGMASS project). This technology is also relevant for counsel-
Ing or negotiations concerning the operative decision making.
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«OBYYAIOIIASICST» OPTAHWU3ALIMS —
OCHOBA NHHOBAIIMOHHOT'O PA3BUTHS
MPOMBIIIJIEHHOTO TIPEANPUSATHS

I. A. Kopycasun
I-p TEXH. HayK, npodeccop
TE€HEPaIbHBIN JUPEKTOP

Poccus, Cankr-IlerepOypr
OTtkpoiToe AkimonepHoe O6mectBo «KonuepH «I paHUT-DIEKTPOH

KopnoparuBHoe 3HaHUE SIBISIETCS KIIOYEBBIM (DaKTOPOM IOBBIIICHUS KOH-
KypEeHTOCTIOCOOHOCTH MPOoayKIUH. [I0CTOSHCTBO M CKOPOCTh OOHOBJICHMSI 3HAHMUS
ONPENEISAIOT MHHOBALIMOHHBIE CBOMCTBA MPOMYKIIHH.

KauecTtBenHoe ympaBieHWe KOPHOPATUBHBIMU 3HAHUSIMH JIOJDKHO OBITh
OpUEHTHUPOBAHO Ha PELIEHUE CIEAYIOIIMX 3a/1ad OpraHu3alu o0pa30BaTEIbHOTO
nporecca:

— (dopMUpOBaHUE UHIUBUIYATHHON TPACKTOPUHU OOyUCHUS;

— opraHuzaius CBOOOJHOIO JOCTyHa K pPa3sHOOOpa3HbIM BHYTPEHHHM U
BHEIIHUM UCTOYHUKAM 3HAHUM;

— YCKOpEHHE aJanTaluy OO0ydarollUXCs K MPAKTHUYECKOW NeATebHOCTH
yTEM IMOTPYXKEHUSI UX B TEXHOJOTHMYECKHE IMPOLECCHl PEATBHOTO MPOEKTHPOBA-
HUS,

— HEOO0XOJMMOCTh HAIpPaBIEHHOCTH OOYYEHHS B IMPOIIECCE PELICHUS PO-
€KTHBIX 33/1a4, 4YTO 00€CTIeUYnBAET FeHEPAIIMI0 HOBBIX 3HAHUI;

— OpraHM3anus HEMpEPBIBHOIO IMpolecca 0OOyYEeHHsI B COOTBETCTBHH C I10-
TPEOHOCTSAMH pa3pabOTKH HOBBIX IMPOCKTOB, AKTyaJHM3alldd HOBBIX BHUOB JIEs-
TEJIbHOCTHU Y YYETa TUHAMUKHU PHIHKA.

WNuaue TOBOps, COBpeMEHHash MPOMBINUICHHAS KOMITAHUS JOJDKHA OBITh
«00yyaroIencs» opraHu3almei.

OAO «Kouuepn «I'panut-Onextpon» u Caunkrt-lletepoyprckuit ['ocynap-
CTBEHHBIM YHUBepcuTeT AspokocMmuueckoro npudopoctpoenus (I'YAIT) pemator
NEPEYUCIIEHHBIE 3a/laud IYTEM CO3JaHUsl OpPraHU3alMOHHO-TEXHOJIOTHYECKOU
CTPYKTYphl B (hopMe 00BEIUHEHHOTO Hay4yHO-oOpaszoBarenbHOro lLlentpa, mHTe-
IPUPYIOLIETO MHTEIIEKTyalbHble, podeccuoHaIbHble, KOMIIETEHTHOCTHBIE, TeX-
HOJIOTHUYECKHE, MaTepHalIbHbIE W (DMHAHCOBBIE pecypchl mapTHepoB. OCHOBHAS 3a-
nava lleHTpa — TMOBBIIIEHHE KadyecTBa 0Opa30BaHUSI MOJIOJBIX CIICIIMAIMCTOB Ha
OCHOBE OpraHMU3aIuU NPAKTUKO-OPUEHTUPOBAHHOTO YYEOHOTO MPOIECcca, MaKCH-
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MaJIbHO NPUOIMKEHHOTO0 K TpeOOBaHUSM HMHHOBAIIMOHHOM SKOHOMMKH, C OJIHOM
CTOPOHBI, U npeBpaieHrue KonuepHa B «00yyarolyrocs» OpraHu3aluio, ¢ Jpyroi
CTOPOHBI.

B ocHOBY OpraHu3anOHHO-TEXHOJIOTUYECKON KOHIeNnuu L{eHTpa monoxe-
Ha MHTEJUIEKTyalbHasi TEXHOJOTHS MHOTOAreHTHBIX CHUCTEM, MO3BOJISIOMIAs 00b-
€AVUHUTH YHUKAJIbHBIE COBPEMEHHBIE CTEH/IbI U UCIIbITAaTENbHbIE MOAy M KoHIiepHa
C HAy4YHO-UCCJIEIOBATEIbCKUMHU JIA0OPATOPHUSIMHU U CHELUUATU3UPOBAHHBIMU Ay IH-
TOPUSMH Y HUBEPCUTETA B PAMKax €IUHOM PACHPENEICHHOW MHTEPAKTUBHOM Cpe-
Jbl 00y4YeHUs M MpOeKTHpoBaHUs. TexHonormueckas cpera NpPOEKTUPOBAHUS U
o0y4eHHs] OpraHu30BaHa Kak MHOTrOIEJIeBasi paclpe/iesieHHasl CUCTeMa, UHTEIJIeK-
TyaJIbHBIM SIIPOM KOTOPOM SIBJISIETCA MOJACHCTEMA YIIpaBJiIeHUs! IpoLeccoM olyde-
HUs HA 0a3€ UHCTPYMEHTApUsl JUHAMUYECKUX SKCIIEPTHBIX CUCTEM.

Ha ocHOBE METOA0JIOTMN KOMIIETEHTHOCTHOTO MOJIX0/A B 3a7a4€ COBMEIIE-
HUSL 00pa30BaTEIBHOrO MPOIECcCa U MPOLECCOB HAYUHBIX MCCIIEIOBAaHUI U peallb-
HOTO IMPOEKTUPOBaHMsI MapTHEPAMU pa3pabOTaH METOJ OTOOpPaKEHUM CTpAaTEeruu
oOy4deHusi 1 pa3paboTaHbl METOJMKH OLIEHKHU U YIPABJIECHUS KOMIIETEHIUSMU CIIe-
[IUAJINCTOB U OpraHu3anuii. B ocHOBY MeTona 0TOOpaskeHusl cTpaTerun o0yueHus
OpraHu3alMM IOJO0KEH WHCTPYMEHTAPUN IOCTPOCHUS CHCTEMBI COATaHCHUPOBAaH-
HBIX TIOKa3aTesiel, KOTOPBIA MO3BOJIAET OTOOpaXkaTh MPUUMHHO-CIIECICTBEHHBIC
CBA3M LI€J€l HAa TEXHOJOTMYeCKOM, (PMHAHCOBOM, MAapKETHUHIOBOM, MPOLECCHOM
YPOBHSIX M KaUECTBEHHO OLICHMBATh MX JOCTH)KEHUE MYTEM MHTEPIPETALNU KOJIH-
YECTBEHHBIX IMOKa3aTesel. Mcnonb3oBanue MeTo/1a OTOOpaKEHHs CTpaTeruu 00y-
YEHUSI 1 METOJUK OLEHKM KOMIETEHINNA CYNIECTBEHHO BJIMSIOT Ha KQ4ECTBO MOJ-
TOTOBKH U TMEPENOJTrOTOBKHU CIEIHUAIUCTOB U HA MOOMJILHOCTh OPraHU3aIl[MOHHO-
METOIMYECKOro o0ecreyeHus: 00pa3oBaTesIbHOIO Mpolecca B «o0yyaromencs» op-
raHU3aluu.

Pa3paboTanHbple OpraHM3allMOHHBIE M TEXHOJOTMYECKHE PEILIEHHUS CTPOTro
OPUEHTUPOBAHbI Ha COOTBETCTBYIOIIYI0 HOPMATHUBHYIO JOKYMEHTALlMI0 U Ha CHU-
CTEMY MEXIYHapOAHBIX CTAaHAAPTOB U MOTYT OBITh THPAXXUPYEMBbI JIFOOBIMHU BBIC-
MIMMHA y4e€OHBIMU 3aBEJCHUSMU M TMPOMBIIUICHHBIMUA TPEINPHUITHIMH, PEIIaro-
MIMMHA TPOOJIEMBl OpPTraHW3alUU MPAKTUKO-OPUEHTUPOBAHHBIX 00pa30BaTEbHBIX
IPOLIECCOB U CO3JaHUs «O0yYaIOIMUXCS» OpraHUu3alni.
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«LEARNING» ORGANIZATION —
BASIS OF INNOVATIVE DEVELOPMENT
OF INDUSTRIAL ENTERPRISE

G. A. Korzhavin
Doctor, professor
General Director

Russia, Saint-Petersburg
Joint Stock Company «Concern «Granit-Electron»

Corporate knowledge is the key factor for increasing of products competi-
tiveness. Constancy and rate of updating of the knowledge determine the innova-
tive features of products.

Qualitative management of corporate knowledge should be oriented to the
solution of the following tasks for organization of educational process:

— forming of individual trajectory of education;

— organization of free access to various internal and external sources of
knowledge;

— acceleration of trainee’s adaptation to practical activity by exposure to
technological processes of real design;

— necessity of directing of education in the process of solving the design
tasks, providing generation of new knowledge;

— organization of continuous educational process in accordance with re-
quirements for development of new projects, actualization of new types of activity
and taking into account the market dynamic.

In other words, modern industrial company should be a «learning» organiza-
tion.

JSC «Concern «Granit-Electron» and Saint-Petersburg State University of
Aerospace Instrumentation (SUAI) resolve the above mentioned tasks by establish-
ing the organizational technological structure in the form of united research and
educational centre, which is integrating intellectual, professional, expertise, tech-
nological, material and financial resources of partners. The main task for the Cen-
tre — to increase the quality of education of young specialists on the basis of prac-
tice-oriented educational process, maximally close to the requirements of innova-
tive economy, from one side, and turning the Concern into the «learning» organi-
zation, from the other side.

At the basis of organizational technological concept of the Centre the intel-
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lectual technology of multi-agent systems is placed, which allows uniting the
unique modern methods and testing modules from Concern with research laborato-
ries and specialized classes in the frame of united distributed interactive training
and design environment. Technological environment of design and training is or-
ganized as a multiobjective distributed system, which intellectual core is the sub-
system for control of training process on the basis of dynamic expert systems’ in-
strumentation.

Basing on methodology of expertise approach in the task for combining of
training process with scientific research processes and real design, the partners de-
veloped the method of indication of training strategy and methods for evaluation
and control of expertise of specialists and organizations. At the bottom of method
for indication of training strategy the instrumentation is placed for development of
system with balanced parameters, allowing indication of cause-effect relation of
objectives at technological, finance, marketing and process levels and to carry out
the qualitative evaluation of their achievement by interpreting the quantitative pa-
rameters. Implementation of method for indication of training strategy and meth-
ods for evaluation of expertise significantly affect the quality of training and re-
training of specialists and the mobility of organizational and methodical provision
of training process in the «learningy» organization.

Developed organizational and technological solutions are strictly oriented to
corresponding normative documentation and to system of international standards,
and they may be replicated by any higher educational establishments and industrial
enterprises, which are resolving the task of organization of practice-oriented educa-
tional processes and creation of «learning» organization.
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NPUMEHEHUE HEMPOHHBIX CETEHN
B 3ATAYAX OBPABOTKH JAHHBIX
NTUCTAHIIMOHHOI'O 30HINPOBAHUS 3EMJIN

B. A. Mampvsawu
KaHJI. TEXH. HayK, JOLIEHT
3aMecTUTeNb TUPEKTOPa UHCTUTYTa 00pa30BaTEIbHbIX IPOrpaMM

Poccus, Cankr-IlerepOypr
Cankr-IletepOyprckuii rocyJapcTBEHHBIN YHUBEPCUTET
a’pOKOCMHUYECKOT0 IPUOOPOCTPOCHHUS

HcTouyHUKOM a3pOKOCMHUYECKONH MH(DOpPMAIMK SBISIOTCS CUCTEMBI HUCTaH-
UOHHOTO 30HAMpoBaHus 3emiu ([I33), ycTaHOBIIEHHbIE HA PA3JIMUYHBIX KOCMHYE-
CKUX WJIM JIeTaTeNbHBIX annapaTtax. [Ipu coBpeMEeHHOM JUCTAaHIIMOHHOM 30HIUPO-
BaHUU 3€MJIM HUCIOJIb3YIOTCS CKAHMPYIOLUIUME CUCTEMBI, KOTOPBIE PErUCTPUPYIOT
uH(popmaIio 00 onpereIeHHbIX CBOMCTBAX 00BEKTA B LU(PPOBOM BHU/IE.

O0paboTky n3zodpaxkenuii J133 TpaAMIIMOHHO pa3AeiIAioT Ha Tpu dTamna: [1]

- npeIBapUTeIbHAS;

- JOTIOJIHUTENbHAS;

- TEMaTUYECKas.

Ha srane npensaputenbHoil 00pabOTKH, Kak MpaBUiIO, MPOU3BOJUTCS pac-
NaKOBKa M300pa)KEHUW, palMOMETPUYECKas U T€OMETPUUYECKas KOPPEKLHs, Mpe-
oOpa3oBaHHME B 3aJlaHHYIO0 KapTorpauyeckyro MPOEKIUI0O U OLIEHKAa KadyecTBa
U300paKEeHUN (KOJIMYECTBO COOMHBIX MUKCENEH U IIIOIIAlb N300pa’KEeHUs B ONTH-
YeCKHMX Juara3oHax, 3akpbiTas 00sauHocThiO). [Ipu gomonmHutenbHON 00paboTKe
OCYUIECTBJISIETCSl PeIaKTUPOBAHKE, KOHBEPTALIUS U YIIyUllIeHHE H300paKeHUH.

Ha paccMOTpeHHBIX 3Tanmax NpPUMEHSIOTCS M3BECTHBIE METOJBI C XOPOILIO
UCCJIEIOBAHHBIMU CBOMCTBAMHU, ITIO3TOMY OCTAHABJIMBATHCS HA HUX HE OyaeM.

TemaTuueckass 06paboTka — 3TO OJMH W3 OCHOBHBIX ATAllOB B TEXHOJOTUU
o0paboTku m3oOpakenuii J[33, OCHOBHBIC 3a7aud, KOTOPHIC 37E€Ch PEIIAFOTCS —
pacmno3HaBaHusl 00pa3oB Mo H300pakeHuto. Pe3ynabTatom SBISETCS BBIACICHUE
00BEKTOB Ha M300paKeHHH, pa3[eleHHbIX Ha Kiacchl. OmnpeaeneHue, 4To Takoe
KJIACC M KAaKOBBI €ro MPU3HAKY, 3aBUCHUT OT PEIIAeMOM 3aauH.

B nacrosiiiee Bpemsi pazpaboTaHO M HUCMONB3YETCS JOCTATOYHO MHOTO Me-
TOJOB M aJITOPUTMOB KJacCU(PUKAIIMU TPU TeMaTUYECKOU 00paboTke M300paxe-
Hui J133. OgHUM W3 HUX SIBJISIOTCS MCKYCCTBEHHBIE HEMPOHHBIE CETH, KOTOPBIE
CEroJiHsl HaxXoIsAT Bce Ooyiee HMIMPOKOE MPUMEHEHHUE IJIsl PelieHUs ITHX 3ajad.
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OcTaHOBUMCS HA UX PACCMOTPEHHUH 00Jiee MOAPOOHO HUXKE.

HckyccTBeHHass HEWpOHHAs CEeTh NPEJICTaBIsAeT COO0M OPUEHTHPOBAHHBIN
rpad ¢ BepmMHAMU — HEHPOHAMH, COCTUHEHHBIMU pebpamu (cBsi3amu). Kaxmpiit
HEHPOH MOJKET MPUHUMATh CUETHOE YHCIIO COCTOSIHHMM, XapaKTepU3YIOIIUXCS I10-
TEHI[MAJIOM HEMPOHA — HEKOTOPBIM JIEUCTBUTENBHBIM YHUCIOM. K HEMpOHY moaxo-
JIT BXOJIHBIE M BBIXOJHBIE CBSI3H, II0 KOTOPBIM COOTBETCTBEHHO €MY IEPEAAOTCS
BO30YKIIEHHsSI OT OJIHUX HA JIPYTHe HEHPOHEL. [2, 3]

[IpyHOMNMANBHBIM OTJIMYMEM HEHWPOHHBIX CETEH OT KJIACCHUYECKUX Ipo-
IPAaMMHBIX MOJIEJIE COCTOUT B TOM, YTO OOBIYHBIE MOJEIN MPOrPaMMUPYIOTCS, a
HelpoHHBIE ceTh 00yuaroTcs. [lo crocoOy oOyueHusi UX YCIOBHO pa3AeiisiioT Ha
JIB€ OCHOBHbBIE€ TPYMIbl: HEUPOHHBIE CETH C OOy4YEHUEM C yuyuTesneMm (anmpuopu
UMEIOTCSI TOCTOBEPHBIE JIaHHbBIE, HA KOTOPBIX BBIMOIHIETCS MPOLECC 00yUeHUs) U
¢ oOydeHuem 0e3 yuuTes.

J71st HeHpOHHBIX ceTel ¢ O0yYEeHHEM C YUHUTelleM, HEOOX0IMMO OIPENeIUTh
HA0Op STAJIOHHBIX JAHHBIX. DTaJOHAMHU, MPUMEHHUTENBHO K 3amadam J[33, MoryT
OBITH PE3ybTaThl 3aMEPOB HA MECTHOCTH, IPUBEJICHHBIEC K HY>)KHOMY BHy. Kpome
3TOrO, JAHHBIE O CIIEKTPAIBbHBIX CBOMCTBAX OOBEKTOB, MOXKHO MOJyUUTh B Jabopa-
TOpUM WM U3 OMOIMOTEK CHEKTPaIbHBIX KPUBBIX. B TakoMm ciydae qaHHBIE HEOO-
XOJUMO MPHUBOJIUTH K BUAY MH(OpMALINU, TOTydyaeMOi U3 KOCMOCa, B 3aBUCUMO-
CTH OT YHUCJa KaHaJOB MpuOOpa M JUAna3oHOB U3MEPEHHUSA, a TaK K€ C y4eTOM
GbyHKUMNA OTKIMKA npudopa. KpoMme nepedyncieHHbIX METOJ0B JAOCTYIHbI JaHHBIE
Pa3IUYHBIX MEXIYHAPOIHBIX IPOTrpamMM.

HelipoHHast ceTb OTHOCUTCS K OOy4YeHUIO O€3 y4MTeNs, €CJIM H3BECTHBI
TOJILKO BXOJIHBIE BEKTOPA, U HA X OCHOBE CETh YUMTCS JaBaTh HAWITy4IlHE 3HAUEC-
HUS BBIXOJOB. UTO MOHUMAETCSA MOJ «HAWITYUIIUMMU» — ONPENEISAETCS aNrOPUTMOM
00yueHus.

He3aBucumo OT MCHIONB3yEMON apXUTEKTYPbl HEUPOHHOM CETU U KOHKPET-
HOH pelIaeMou 3a1a4uu napaMeTpaMyu HaCTPOMKU CETHU SIBIISFOTCSL:

— BUJl GYHKIIMHA aKTUBAIUN;

— KOJIMYECTBO HEUPOHOB U CJIOEB;

= BpeMsi 00ydeHus (paboThl) CETH WM MTOPOrOBOE 3HAUCHUE OIIHOKH.

KpoMme 3Tux mapaMeTpoB, UCHOJIB3YETCS €II€ P MapaMeTPOB HACTPOMKH,
HO OHM CTIENU(HUYHBI 1711 Pa3HBIX APXUTEKTYP CETH, MOITOMY MPEICTABUM UX HHU-
K€ TIPU PACCMOTPEHUU PA3HOBUIAHOCTEN apXUTEKTYP.

Kaxnas HeMpoHHas CETh XapaKTEPU3YETCA CBOEH TOMOJOTHEH: KOJIMYe-
CTBOM BXOJIOB M BBIXOJIOB, YUCJIOM CKPBITBIX YPOBHEH (CI0EB MEXAY BXOJHBIMHU U
BBIXO/IHBIMH CJIOSIMH), YHCJIOM HEHPOHOB Ha KaxaoMm ypoBHe. Cpean OOJIBIIOTO
pa3HOOOpa3usi TOMOJOTH MCKYCCTBEHHBIX HEMPOHHBIX CETEH MOYKHO BBIJICIHTH
JB€ 0a30BbIE APXUTEKTYPbI — CIIOUCTHIE U MTOJIHOCBA3HBIE CETHU:

PaccMOTpUM CIIOMCTYHO HEMPOHHYIO CETh HA IIPUMEPE MHOTOCIOMHOIO MEp-
LENTPOHA, a MOJIHOCBI3HYIO — Ha npuMmepe KapT KoxoHHeHa.

B cnydyae MHOrocioWHOro nepuenTpoHa HEMPOHHAS CEThb COCTOUT U3 IPO-
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M3BOJIBHOTO KOJIMYECTBA CJIOEB HEMPOHOB. HEHPOHBI KaX0ro Cl10si COCIUHSAIOTCS
C HEMpOHAaMU IPEABIAYIIErO M IMOCIEAYIOLIETO CJIOEB IO NMPUHLHUIY «KaXIbIA C
KaKapIM». [IepBBIN €10 Ha3bIBA€TCA CEHCOPHBIM WM BXOJHBIM, BHYTPEHHHUE
CJIOM Ha3bIBAIOTCSI CKPBITBIMU WJIM ACCOLMATHUBHBIMH, IOCIEIHMA — BBIXOJHBIM
WINA pe3yibTaTUBHBIM. KoanmuecTBO HEHPOHOB B CIOAX MOXKET OBITh MPOU3BOJIb-
HbIM. OOBIYHO BO BCEX CKPBITBHIX CJIOSX OJMHAKOBOE KOJIMYECTBO HEHPOHOB.
[IprMep MHOTOCIIOMHOTO NEPLENTPOHA IPUBEIEH Ha puc. 1. B maHHON KOH-
KPETHOM IpUMEpPE NPHUBEACH MEPLENTPOH C BXOAHBIM CIIOEM, COIAEPXKAIUM 2
HEHpPOHA, OIMH CKPBITHIN cJ10il (4 HEpPOHA) U BBIXOAHOMU ci0i (4 HelpoHa).

kaHan 2

Puc. 1. IlpumeHeHne MHOTOCIOMHOTO TIepIenTpoHa 1j1st o0padboTku J[33

Haubonee pacrpocTpaHeHHBIM MOAXO0/IOM SIBJISIETCSI UCIIOJIB30BAHUE B Kaue-
CTBE€ BXOJIHBIX JIaHHBIX SIPKOCTH ITHKCEJIEW B Pa3JIMUHBIX CIEKTPAJbHBIX JUAIa30-
Hax (kaHanax). B sTom ciydae, nmpuBeAeHHBINM Ha puc. 1, KOJIUYECTBO BXOAHBIX
HEHPOHOB COOTBETCTBYET KOJWYECTBY MMEIOIINXCS KAHAIOB (37€Ch 2 KaHasa), KO-
JMYECTBO BBIXOJHBIX HEWPOHOB COOTBETCTBYET KOJMYECTBY PacClO3HABAEMBIX
kjaccoB (3aech 4 knacca). KonuyectBo urepanuii paboThl C€TH MO pacro3HaBa-
HUIO ONpENENSeTCs YUCIOM MUKcenel B n3o0paxkeHnu. Ha kaxaoil nrepanuu ak-
TUBU3UpPYETCA (MMEET camblii BBICOKMW BBIXOJHOW CHUTHaid) OAWH BBIXOJHOU
HEHPOH, YKa3bIBAIOMINM, K KAKOMY KJIACCYy OTHOCUTCS] aHAIM3UPYEMbIH TUKCEITb.

NmeroTcst pa3zpabOTKH, KUCMONB3YIOUME B KAa4€CTBE BXOJHBIX JAHHBIX IS
HEHPOHHOM CEeTU He SPKOCTHU MUKCENEH, a TEKCTypHbIe Mpu3Haku. [5] B aTom ciy-
yae, u300paxeHue pa3z0MBaeTCs Ha CMEXKHBbIE 00JacTH Maibix pasmepoB (10 —
15 nukceneil mo Kaka0My HM3MEPEHHIO), MOKphIBAOIIUe Bce nM3o0pakenue. s
KaX/10M 00JIaCTH PacCUUTHIBAIOTCS TEKCTYPHbIE MIPU3HAKKM HA OCHOBAHUU SIPKOCTH
nuKcenen (cpefaHsisi BelMYMHA, AUCIIEPCHUsl, MUHUMAIbHOE M MaKCHUMAaJbHOE 3Ha-
YeHHUe, KOJIMYECTBO MepexooB U T.m.). Ha BXoa HEWpOHHON ceTH MOAAaroTCs 3TU
MpU3HAKU, U TMPOU3BOAUTCA KIacCH(PHUKAIUS yKe ITHX 00sacTel, a He OTACNIbHBIX
ITAKCENEN.

CyuiecTByeT HECKOJIBKO MOJIX0/I0B K OpraHU3aluy 00y4YeHUs MHOTOCJIOMHO-
ro nepuentpona. [IpoBoauinch Uccien0BaHus IPUMEHEHUS MHOTOCIOWHOTO Nep-
LENTPOHA C pa3JIMYHbIMHU BapuaHtamu o0yuyeHus: k oopadborke /[33. [4] CornacHo
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IPUBOJAUMBIM B [4] pe3yibTaTaM JI0JIM KOPPEKTHO PACIO3HAHHBIX KIIACCOB O0BEK-
TOB Ha MOBEPXHOCTU 3eMJIM B 3aBUCUMOCTH OT NMPUMEHEHHBIX METOAO0B 00yUYeHUs
kojebanuck oT 0% 1o 96%. Ilpudyem OBLIO OTMEYEHO, YTO €CTh OIpEJICTICHHBIC
KJIacChl (JINCTBEHHBIM M XBOWHBIN Ji€ca, MAIlIHH), KOTOPble KOPPEKTHO pacro3Ha-
I0TCS TIPAKTUYECKH TMpHU Bcex meTonax oOyudenus (87% — 100%), a mus apyrux
ATOT MOKAa3aTeNlb MEHSJICA B IMaNa30He, IPUBEACHHOM BHIIIIE.

Kaptel KoxoHnena mpezactaBisieT coOOM CeTh U3 JABYX CJIOEB: BXOJHOTO U
BEIXOHOTO. [3] BXOmHBIE 3JIEMEHTHI NMpeaHa3HAYEHBI TOJBKO IS TOTO, YTOOBI
pacmpenesaTh TaHHBIE BXOJHOTO BEKTOPA MEXKAY BBIXOAHBIMU 3JIEMEHTAMU CETH.
BpixoHbIE 37€MEHTHI HA3BIBAIOTCS KJIACTEPHBIMHU JJIEMEHTaMU. Tak Kak 4HUCIO
BXOJIHBIX 3JIEMEHTOB COOTBETCTBYET PA3MEPHOCTH BBOJUMBIX BEKTOPOB, a KAXKIbIN
BXOJHOM 3JIEMEHT CBSI3aH CO BCEMHU KJIACTEPHBIMHM JJIEMEHTaMH, OOIEe YHCIIO
BIIMSIIOIIMX HA KJIACTEPHBINA 3JIEMEHT BECOBBIX 3HAYCHUH TOXKE OKAa3bIBACTCS PaB-
HBIM Pa3MEPHOCTH BXOJIHBIX BEKTOPOB. YacTo yI00HO MHTEPIPETUPOBATH BECOBBIC
3HAYEHUS KJIACTEPHOTO JIEMEHTA KaK 3HAUEHUSI KOOPJIUHAT, OMUCHIBAIOIINX MTO3H-
IIMIO KJIacTepa B MPOCTPAHCTBE BXOJHBIX JaHHBIX. TakUM 00pa3oM, yCTaHaBIMBA-
€TCA B3aMMHOO/IHO3HAYHOE COOTBETCTBUE MEXK/Y KIACTEPHBIM 3JIEMEHTOM U IPEJI-
CTaBJIIEMBIMU UMHU KJIACTEPOM B UCXOJIHOM MPOCTPAHCTBE MPU3HAKOB.

KiactepHble 31€MEHTBI pa3MEATC B BUAE OJHO- WIM JBYMEPHOTO Mac-
CHUBa, Kak MMOKa3aHo Ha puc. 2. B xoge oOydeHus Bce 371€MEHThI MOTYT pacCMaTpHU-
BaThCsl KaK MPETEHJICHThl HAa HAarpajbl B BUJie YU4eOHBIX BEeKTOpoB. Korja Ha KOH-
KYpPC BBICTaBJISIETCS KaKOW-TMOO y4EOHBIM BEKTOP, BBIYUCIISIOTCS paccTosiHUA (B
CMBICJIE HEKOTOPON METPUKH) OT HEro JI0 BCEX KJIACTEPHBIX SJIEMEHTOB, W JJie-
MEHT, KOTOPBIM HaXOIUTCS K JaHHOMY Y4eOHOMY BEKTOpY OJIMKE BCEX, OOBSABIIS-
€TCsl DJIEeMEHTOM-TIo0eauTeNneM. [[7s1 aemMeHTa-mooeAUTENs BBITIOJIHSICTCS KOPPEK-
TUPOBKA BECOBBIX 3HAYEHUH TaK, YTOOBI ATOT KJIACTEPHBIN 2JIEMEHT CTajl K y4eo-
HOMY BEKTOpY etie onmke. OObIYHO KOPPEKTHUPOBKA BECOBBIX 3HAUCHHM BBITIONH -
€TCSl U JIJIA DJIEMEHTOB, OJIM3KUX K AJIEMEHTY-II00EIUTENI0, YTO MPUBOJIUT K CaMo-
OpraHu3ald HEUPOHHOM CETH W BBISBICHUIO BHYTPEHHEW CTPYKTYpPbI MHOIO-
cloitHOTO M300pakeHus. VIMEHHO BBIABIEHUE STOM CTPYKTYpbhl U SIBISIETCS pe-
3yJAbTATOM OOy4YeHUsS HEUPOHHOU ceTH. BecoBble 3HAUCHUS JIEMEHTA IMOJICkKAT
OOHOBJICHUIO, €CITU AJIEMEHT JIEXKUT BHYTPHU Kpyra 3aJJaHHOTO pajnyca ¢ LEHTPOM
B 2JieMeHTe-TiooeauTene. B xone oOydeHus paanyc oObIYHO MOCTENEHHO YMEHb-
maetcsa. HopMa oOydeHHs: OrpaHMYMBAET BEIMYMHY, HAa KOTOPYIO KIJIACTEPHBIN
AJIEMEHT MOXET MEPEJIBUHYThCS IO HAMPABJICHUIO K y4eOHOMY BEKTOPY, H. MO-
J00HO panuycy, HOpMa 00yUYEHHUs TOKE CO BPEMEHEM MOCTENEHHO YMEHBIIAETCSI.

HactpanBaembie napametpsl kapTbl KoxoHeHa:

- CKOPOCTh 00y4YeHUS C 001aCThIO JOIMyCTUMBIX 3Ha4YeHwui (0, 1);

— napaMeTrp PyHKIHUU OKPECTHOCTH, IPUHUMAIOIINI HEOTPUIATEIbHbIE
3HaueHusd (Ha npaktuke oT 0 10 20).

HeiipoHHble ceTHM pealn30BaHbl B PAJIEC KOMMEPYECKUX MPOrPaMMHBIX
CpeACTB 00pabOTKH TaHHBIX JTHUCTAHIIMOHHOTO 30HAMpOBaHUs 3emid. Cpeau HUX
HauOoJIbIIIEE PACTIPOCTPAHECHHUE TOTYUUIIH:
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- Moyab Thematic Pro cuctemsr ScanEx Image Processor® 3.0;

— ENVI.

Monayns Thematic Pro, Bxoasimuii B cocta cuctemsl SCanEx Image Proces-
sor® 3.0, pazpabotaH oTeuecTBEHHOW kommnaHueW ScanEx u mpenHazHaueH st
TEMaTUYECKOH OOpaOOTKM JAHHBIX JUCTAHIMOHHOIO 30HIMPOBAHUS U UX UHTEP-
npeTanuy U Aemru(POBKU C HCHOIB30BAHUEM caMoOopranusyronmxcs kapt Koxo-
HeHa [6].

[Tpu ompenenenun HelpoHa-moOeauTens B Moaysie Thematic Pro ucrnoss-
3YIOTCSI TpY MephI (B CKOOKax JaHbl HA3BaHUs, UCIIOJIb3yEMbIE B IIpOrpamMme):

— CyMMa MOJYJIed Pa3HOCTeW MeXTy KoMmroHeHTaMu BekTopoB (City
Block);

— eBKJIMA0BO paccTtosHue mexay Bekropamu (Euclidean);

- yroa MeXay BeKTopamu (“‘CeKTpalibHbIA yroi’), BBIUUCISEMBIN Kak
OTHOILIEHUE CKAaJISIPHOTO MPOU3BEICHUS BEKTOPOB K MPOU3BEACHUIO HX [JIUH
(Spectral Angle).

Kanan 1
Kanan 2
Kanan 3
Kanan 4

Knaccudunuposanuoe

HeitponHas ceTh i Kmaccer NALIC R —— e

tCOS
Kiacc 1
I Kiacc 2 lass 1

I Knace 3 lass 2
l Knacc 4 |ags 3

[ Kiacc 5 lass 4

Kiacc 6
lass 5

Kiacc 7
l lass B

K 8
hﬂacc lass 7
=l

Class 8

Puc. 2. Ilpumenenne kaptel Koxonena nist o6padorku /133

[Tporpammusiii komrieke ENVI, paspabotannsnii kommnanueir ITT Visual
Information Solutions (CIIIA), sBisieTcst OAHUM W3 MPOTPAMMHBIX TTPOTYKTOB JIJISt
BU3yaIM3ali U 00pabOTKM JaHHBIX, KOTOPHIM BKIIOYaeT HAOOpP MHCTPYMEHTOB
JUI TIPOBENICHUS MTOJIHOTO IIUKJIa 00paOOTKHU JAHHBIX OT OPTOTPAHCPOPMUPOBAHUS
¥ TMPOCTPAHCTBEHHOW MPUBSI3KH HM300paXEHHs 10 MOTYYCHHS HEOOXOIUMOUN WH-
dopmanuu u e€ uarerpaunu ¢ gaHasiMu I'UC.
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B nporpammaom komriuiekce ENVI peann3oBaHbl HECKOJIBKO MOJIYJIEH, OCY-
HISCTBIISIIOIIMX TeMaTudyeckyto obOpabotrky /133, B ToM umcie momaynb Neural
Network. DTOT MOyJib UCHOJB3YET CTAaHAAPTHBIN aIrOpPUTM OOPATHOTO pacCIpo-
cTpaneHus. B kadecTBe (yHKIIMM aKTHBAIlMd MOXET HCIIOJIb30BAThCS OFHA W3
CUTMOUJIATTFHBIX (DYHKIIMI: pallMoHaIbHAs CUTMOWIA WU TUMEPOOTNYECKUN TaH-
T'EeHC.

Kpome nepedncieHHbIX KOMMEPYECKHX MPOTPAMMHBIX CPEICTB UMEIOTCS J10-
CTATOYHO OOJIBIIOE pa3HOOOpa3ue APYroro MporpaMMHOTO OOECIEUEHHUs, pealiu-
3YIOLEr0 HEHPOHHBIE CETH, MPUMEHSEMbIE, KaK MPABWIIO, IJIs 3KCIIEPUMEHTOB B
HAy4YHO-UCCIIEI0OBATEIbCKUX LEAX. B ToM yuciie, HeMpOHHBIE CETU MOXKHO pealiu-
30BbIBaTh B nakete MatLab.

CymiecTByolfe TEXHOJIOTMYECKUE pEeLIeHUsl Mpolenyp oOpabOTKH AaHHBIX
J133 mo-pazHoMy CIOCOOHBI ONEpUpPOBaTh MHGOPMAITMOHHBIMU MTPU3HAKAMH. JDKC-
nepT, MPOBOASIINN 00pabOTKY BPYUHYIO, B pABHOW CTEMIEHU UCTIOIB3YET BCE BHUJIBI
MPU3HAKOB — MpPsIMbIe U KOCBEHHbIC. Pa3znuuHble aBTOMATHU3MPOBAHHBIE TEXHOJIO-
ruu 00pabOTKH M300pakeHUsT 0€3 MpeIBapUTEIBLHOTO IKCIEPTHOTO 00YUEHHUsI OT-
JAI0T TPEANOYTCHUE MPSAMBIM MpU3HAKaM (KaK MPaBHIIO, TOJBKO CHEKTPaTbHOU
IUIOTHOCTH ), UCTIONB3YS OCTaJbHBIC B MEHbINICH CTETICHH. B BapuaHTe ¢ mpeaBapu-
TEIbHBIM OOYyYECHHEM, aBTOMATH3UPOBAHHBIC MPOIIEAYPHI CIIOCOOHBI ONIEPUPOBATH
CYILIECTBEHHO OOJIBIIMM HA0OPOM MPHU3HAKOB, HO B PAMKax JAOCTATOYHO YKECTKHUX
npaBui. [loaTomy npu u3MeHeHUU (HAKTOPOB OKPYIKAIOIIEH CPEbl, MHOT/IA JIaXe
OUYeHb HE3HAYUTEIHHOM, OHM MOTYT IMPHUBECTH K HEKOPPEKTHBIM pE3yJbTaTaM.
Texnonorun 06pabotku AaHHbIX J[33 Ha 6a3ze HEWPOHHBIX CETEH 3aHUMAIOT MPO-
MEXKYTOUHYIO TIO3HMIIMIO MEXIY WHTEPAKTHBHOW 00pabOTKON W TpaaWIIMOHHBIM
aHanu3oM u300paxenus. CyliecTBYOUIME HEMPOHHbBIE TEXHOJIOTUU HYKJIAIOTCS B
MPEeIBAPUTETHLHOM JTare SKCIEPTHOrO O0yUYEHHUs, UYTO YCIOXKHSIET UX IO CpaBHE-
HUIO C JPYTUMU criocobamu o0pabOTKH.

TunoBsiM siBIIIETCA Ciyuyai, KOrJa BpeMsi, 3aTpayeHHOE Ha 00pabOTKy 3KC-
NEPTOM, 3aHUMAET OT HECKOJbKHX JHEHW O HeCKOJbKHUX HEJENb Ha OJUH CHHUMOK.
ABTOMAaTH3UpPOBAHHAS] W HEUPOHHAS TEXHOJIOTHH TO3BOJSIOT COKPATUTH 3TOT
IPOMEKYTOK /10 HECKOJIBKMX YacOB, HO HYK/IAIOTCS B MOCIEAYIOIIEH 3KCIEPTHON
WHTEPIPETAUNA U KOPPEKTUPOBKE. 3aMETHM, UTO JIJISl TOBEJACHUS PE3yIbTaTOB 00-
pabOTKH 10 YPOBHS KCHEpPTa MPU CO3JaHUU TEMATUUECKUX KapT MyTeM aBTOMATH-
3UPOBAaHHON M HEHWPOHHON 00pabOTKM 00s13aTE€IBbHO MOTPEOYyeTCs 3aKIIOUUTENb-
HBIW 3Tal 3KCIIEPTHOM MHTEpIIpeTaui. [7]

[IpeumyiiecTBa HKCMONB30BAHUSA aAJITOPUTMOB, Oazupyroluxcst Ha pabdore
HEHPOHHBIX CeTeW Mepe] CTaHJApPTHBIMU alropuTMamu oo0padoTku maHHbIX (33
BKJIIOYAIOT B ce0s OOJIbIIYI0 YCTOMYMBOCTh K M3MEHEHHIO MPU3HAKOBOTO IPO-
CTpaHCTBA B IIpe/ieNiax CHUMKaA (M3MEHEHHI0 00padaThiBaeMO IJI0IA 1, MACIIITa-
OMpPOBaHMUIO), MEHBIIIYIO TPEOOBATENHLHOCTh K CTaHJAPTU3ALUU U300pakeHus (yr-
Jy COJIHIIA, aTMOC(EPHOMY HCKAKEHUIO), JIETKYI0 BOCIIPOU3BOJIUMOCTb, J0O00YyYa-
€MOCTh B ClIy4ae M3MEHEHUS WM YCIOKHEHUS 3a/1ay, MPOCTOTY MPH JaTbHEHIIIEM
UCTIOJIb30BAaHUH B KQ4e€CTBE CTAHIAPTOB BBIACICHUS TEX WM UHBIX 0OBEKTOB, BO3-
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MOKHOCTh 00pabOTKH MHOTO30HAJBHBIX U300paKEHUN M F€OMETPUYECKH COBME-
HMICHHBIX «I1aY€K» Pa3HOBPEMEHHBIX MHOTO30HAIBHBIX U300paKEHHI.

K Henmocrarkam yka3aHHBIX aJTOPUTMOB MOXHO OTHECTHU OTCYTCTBHE KOM-
TUIEKCHOTO HCTIOJb30BaHNe HMH(POPMAIMOHHBIX Tpu3HakoB. Haunbonbmryio mpo-
OleMy CO37aeT CWJIbHAs 3aBUCUMOCTH PE3yJbTaTOB pPabOThl aJIrOPUTMOB OT
HaYaJIbHBIX IMApPaMETPOB HACTPONKM M KauecTBa 0OYyYaroONuX JAHHBIX U TIPH STOM
HE pa3paboTaHbl HAJIEXKHbIE U (POPMATN30BaHHBIE METOAUKU OINPEICICHUS BEIU-
YUH 3TUX NapaMeTpoB U (GOPMHUPOBAHUA OOY4YAIOIIMX JTAHHBIX. MIMETCA TOJIBKO
PEKOMEHAAUMHU T10 OINPEIAECICHUIO BEJIMYMH OTIACIBHBIX IapaMeTp, NPUBEICHHBIC
BBIIII€, HO OHU JJAJIEKU OT MOJHOTO 0XBaTa BCEX HEOOXOIMMBIX IMapaMeTPOB.
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USE OF NEURAL NETWORKS
FOR THE EARTH REMOTE SENSING DATA PROCESSING

V. A. Matiyash
PhD in Technical sciences, docent
Vice-director of Institute of educational programs
Russia, Saint-Petersburg
Saint-Petersburg State University of Aerospace Instrumentation

The Systems of the Earth remote sensing (ERS) installed in various space-
crafts and aircrafts represent a source of aerospace information. Modern ERS in-
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clude scanning systems which register information concerning some certain prop-
erties of an object in digital form.

Traditionally ERS image processing is divided in 3 steps

- preliminary;

— additional;

— thematic.

The first two steps employ the well-known methods which are not under
consideration. Thematic processing is one of the main technological steps; as a re-
sult objects are marked in images split into types depending on the given task.

Acrtificial neural network is one of classification algorithms for thematic pro-
cessing of images. It represents oriented graphs with tops — neurons connected by
ribs (links). Each neuron can have a calculated amount of states. A neuron is linked
with others by input and output connections. Neutron networks could be learned by
teacher or without him/her.

A teacher-based neural network should have a set of benchmarks based, for
example, on in-situ measurements, spectral properties obtained in labs or data li-
braries.

A non-teacher neural network implies only input vectors on which it studies
to give the best output values based on a learning algorithm.

Regardless its architecture each neural network has the following settings:

- the type of activation function;

- the amount of neurons and layers;

- the time of studying (work) or a threshold error value.

Each neural network is characterized by its topology: the number of inputs
and outputs, hidden layers, amount of neutrons at each level. The main topological
architectures are the multi-layer and completely connected networks. Self-
organizing Kohonen maps are considered the example of the former one.

Neural networks are endorsed in a number of commercial software for pro-
cessing the Earth remote sensing data. Among the most wide-spread are the fol-
lowing:

— thematic Pro ScanEx Image Processor® 3.0;

- ENVI.

Thematic Pro entering the system ScanEx Image Processor® 3.0 was devel-
oped by the Russian company ScanEx and designed for thematic processing of re-
mote sensing data and their interpretation and decoding with a help of self-
organizing Kohonen maps.

To define the winning neutron in Thematic Pro three measures are used:

- the sum of vector component difference (City Block);

- euclidian distance between vectors (Euclidean);

- inter-vector angle (spectral angle) calculated as a ratio of the scalar
product of vectors and their length product (Spectral Angle).

The software ENVI worked out by the American company ITT Visual In-
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formation Solutions is aimed at visualization and processing of data, it includes a
set of tools for the whole processing cycle.

The software ENVI employs several modules for the Earth remote sensing
data processing including Neural Network. This module uses the standard inverse
distribution algorithm.

Moreover there is a variety of software applying neural networks, as a rule,
for experiments in order to achieve research and scientific purposes. For example,
the package MatLab.

The existing technological solutions for the Earth remote sensing data pro-
cessing operate information features differently. The expert operator employs both
direct and indirect features. As regards automatic technologies without preliminary
expert studying they prefer the direct features. In case the possibility of learning
the range of features involved in automated procedures is enlarged but still restrict-
ed, thus, it may lead to incorrect results. The technologies of the Earth remote sens-
ing data processing based on neural networks occupy an intermediate position be-
tween the interactive processing and the traditional image analysis. Preliminary
expert learning often complicates the procedure in comparison with the other pro-
cessing methods. In any case the final step of expert interpretation is always re-
quired.

The advantages of the algorithms based on neural networks against the
standards algorithms of the Earth remote sensing data processing include the stabil-
ity to changes of an area under consideration, scaling; smaller requirements to im-
age standardization (the Sun angle, atmospheric distortion); easy reproduction,
learning openness; simplicity to use as a benchmark; possibility to process multi-
zonal images and geometrically superimposed clusters.

The disadvantages could relate to the lack of comprehensive use of infor-
mation features. The main problem is a strong dependence of algorithm work re-
sults on initial setting parameters and quality of studying data; so far there are no
reliable and formalized methods to define values of these parameters and shaping
data for learning, only recommendations are available.
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NHO®OPMAILMOHHBIE TEXHOJIOI'MHN
NUMUTALINMOHHOI'O MOAEJINPOBAHUA

I1. @. 3uopoe™
I-p TEXH. HayK, Ipodeccop
JeKaH GaKyJIbTeTa MaTeMAaTUKH U WH()OPMATHKH

B. H. Anukun™*
I-p TEXH. HayK
npodeccop kadeapsl «IIpuknannas nHbhopMaTHKa B SKOHOMHKE,

0. B. Anuxkuna™*
cTapiuii npenoaaBatens kapeapsl «IIpukinannas nHhopMaTUKa B SKOHOMUKE»

Poccus, r. ToapsarTy,
*TONBATTUHCKUHN TOCYIAPCTBEHHBI YHUBEPCUTET
**JToBOJIKCKUIA TOCYJAPCTBEHHBIN YHUBEPCUTET CEPBUCA

[IpennasznayeHnem a000i TEXHOJIOTUU SBJISETCS MOTYyYEHUE 3aJaHHOTO KO-
HEYHOTO pe3yJbTaTa W KOHTPOJb TOYHOCTH €ro JocTkeHws. [Iporecc
(B MpOM3BOJCTBE, colMaIbHOU chepe, nHPpopMaIMn) TOIHKO TOT/Ia TIOJy4aeT CTa-
TyC TEXHOJIOTHYECKOTO, KOT/Ia OH 3apaHee CHOPMHPOBAH U CIIPOTHO3UPOBAH Ha
W3BECTHBIC KOHEYHBIC CBOWCTBA MPOAYKTA, CPEACTBA M IICJIICHAMPABICHHBIC NCH-
CTBUS €T0 MMOTYUYCHUS.

HayyHo 00oCHOBaHHAasi TEXHOJOTHUSI XapaKTepU3yeTCs CICAYIONIMMU TPU-
3HAKAMU

— pa3OueHwue mporecca Ha B3aUMOCBSI3aHHBIE MPOIEAYPHI;

— TIOATAIMHOCTH MPOIEAYP, HATIPABICHHBIX HA JOCTH)KCHHUE YCTAaHOBICHHO-
TO pe3ynbTaTa;

— YIOPSAOYEHHOCTh M OJHO3HAYHOCTH PETJIAMCHTUPOBAHHBIX OTICPAIIHIH.

[TpumenuTeNpbHO K MHGOPMAITMN KaK HEOThEMJIEMON XapaKTEPUCTUKE TIPO-
SBJICHUSI OOBEKTOB OKPYKAIOUIEro MHpa HH(POPMAIMOHHBIE TEXHOJOTUU IMpe-
CTaBJISIOT YIOPSAIOUEHHYIO COBOKYITHOCTh MPOIECCOB U CPEJICTB:

— mnepepaboTku uHGOPMAIMK, TO €CTh MNPeoOpa3oBaHUs, OTBEYAIOIIETO
pU3HaKaM, XapaKTePU3YIOIUM TEXHOJIOTHIO;

— mnoiydeHus uH(opMaiu, o0Jaaaroneii HOBBIMA Ka4eCTBaAaMH JIOCTATOY-

' O.B. Anunkuna, B.W. Auuxun, I1. @. 3u0poB. TexHOJIOrMM UMHUTALMOHHOTO TAaOJIMYHOTO
MO/JICIMPOBAHUS YUCIIEHHBIX anropuTMoB: MoHorpadus. Tomssarru: TT'Y, 2011. 150 c.
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HBIMU ISl aHAJTUTHYECKUX BBIBOJIOB U MPUHSTHUS YIIPABICHYECKUX PEIICHUH;

— XpaHEHHS U nepeaadu nHOOPMaIIUH.

B o0meM ciaydae TEXHOJIOTHMH MOKHO KIACCH(PHUIIUPOBATH IO OOBEKTY,
Ha3HAYCHUIO U TIPOIOJKUTEILHOCTHA BO BpeMeHu (puc. 1).

TEXHONOInun TEXHONOInun TEXHONOInun
NMPOU3BOACTBEHHbIE NHO®OPMALIMOHHBIE COLMATBbHBIE
ObbekT maTepuanbHbIn, OO6bekT He OO6beKT coLpmanbHbIi,
MaCCUBHbIN mMaTepuanbHbIn, OAYLUEBMNEHHbIN,
, NaCCUBHbIN AKTUBHbIN
HasHaueHue: nameHeHue <« «—>
thopmbl, COCTaBa, HasHaueHwe: cbop, HasHaueHwe: obyyeHve,
arperaTHoro CoCTOsiHWS HaKonneHue, BOCMUTaHWE, pPa3BUTHE
nepepabotka, nepegava,
CpaBHuUTENBHO MpOAOMKMTENBHBI BO
XpaHeHne uHopmaLmm
HENPOAOMKUTENbHBI BO BPEMEHU
BPEMEHU BbicTpoTekyLme

Puc. 1. Knaccudukarus rpynn TeXHOJIOTHMA

Nmurtanmmonnoe tabmuynoe mozaenupoBanue (MTM) paccmarpuBaercs kak
uH(GOPMAITMOHHAS] TEXHOJIOTHS MPOSKTUPOBAHUS B AJICKTPOHHBIX TAOJMIIAX ajro-
PUTMHUYECKUX O0BEKTOB 0O€3 HamMCaHUsl IPOrPAMMHOIO KOJia HA OCHOBE aJIrOPUT-
Ma perraeMom 3a/1auu U MPEJICTABISIET Psii OCHOBHBIX MporieAyp (puc. 2):

— auanu3 npeomMemHol o0O1acmu, BKIIOYAET OINEpalud CTPYKTypHU3alUuu
CJIOBECHOT'O OMHUCAHUs, TOCTAHOBKHU 3a7a4u, (POPMYIUPOBKH IeJel MOJEIUpOBa-
HUS;

— ¢opmanuzayus 3adauu mooeruposanus, COJCPKUT OIepaluyd 3aJaHus
BXOJIOB, BBIXOJIOB M MMOKa3aTenei 3pPeKTUBHOCTH, TOCTPOECHUE MOJIETIEH «U4EepPHOTO
SIIUKa» U TPUUMHHO-CJIEICTBEHHBIX JUarpamMM, OObSBICHUE MEPEMEHHBIX MOje-
JIY, TIOCTPOCHUE MATEeMaTUYECKOU MOJENH, pa3padOoTKy WU BHIOOP aaropuTrMa oo-
pabOTKU JJTAaHHBIX;

— co30aHue UMUMAayUoOHHOU MaobauyHoU MoOenuy, BKIIOYAeT ONepaluu mo-
cTpoeHusi Tpada CBsI3eH Mexay sSYeiKkamu, MPUCBOSHUS CUMBOJUYECKUX HMEH
sueidkaM M Juarna3zoHaM, MPOEKTUPOBAHUE OPTAHHU3AIMOHHOW CTPYKTYPHI TaAOJIHII
MOJIEIIH, peau3alliio airopuT™Ma 00pabOTKH JAaHHBIX, TOJI30BATEILCKOTO UHTEP-
delica, TECTUPOBAHUE U OTIIAJIKY MOJCIIH;

—  aHAaIU3 UMUMAYUOHHOU MAOIUYHOU MOOenU, COJNSPKUT ONepaluu Iia-
HUPOBAHUSI MOJIEIBLHOIO IKCIEPUMEHTA, UHTEPIPETAIIUIO MOJTYUYEHHBIX pe3yJibTa-
TOB.

[lepeuriciienHble TpoOLEAYpPbl TPOEKTUPOBAHUS MUMHUTAIIMOHHONW TaOIMYHON
MOJIENTd MOTYT UTEPAIMOHHO MOBTOPSTHCS, MOKAa HE OyIEeT MOJy4eH pe3yJibTarT,
yIOBJIETBOPSIOLIUI TOCTABICHHOMN 3a/1aue U 1eJISIM MOJICTUPOBAHMUS.
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[Ipouienypsl UMUTAIMOHHOW TAOJUYHOW MOJENTU OOBEAMHSIOT Olepaluu
(puc. 3):

— OmpeNelICHHE TUIlAa CO3/JaBaeMOM MMHUTAIIMOHHOW TAaOJWYHON MOJIEIH -
aNrOpUTMUYECKas UM UTEPALIUOHHAS;

— TocTpoeHue rpada cBszel MeXIy ssueHKamu;

— TPUCBOCHHE CUMBOJIMYECKHX UMEH SYEHKaM U AUana30HaMm;

— TPOEKTUPOBAHWE OPTAaHU3AIMOHHON CTPYKTYPBI TAOJIHI] MOJIEIIH;

— Ta0au4Has peanu3anus alropuTMa 00pabOTKU JaHHBIX;

— CO3JIaHHE TMOJB30BaTEILCKOr0 HHTEpdEiica;

— TECTUPOBAHUE U OTJIAJKa CO3JJaHHON TAOTUYHONU MOJIEIIH.

Tpacciposka Hanwcanie kona Paspabiotka
Anropimi anropria (VBA- n0nb30BaTENSCHIX YnpaBnSIoLLK
(nporpanma) nporpany) (yHim MakpocoB
1 A
‘ !

Onpenenexiee Beon dopwyn 8 Paspafiorka Omnapka
CTYKTYbI 3aBHCHNBIE MONG30BATEALCHOMO TeCTApOBaHIE
TabrusHoi Mogen el WHTEpeica TaBrMsHoi Mogen

Buiop Anan 1 Onpegenetue uvigH
THna [IBKOMTIOBHLYA 1 THNOB NEPENEHHbIX
Moz annopuTia MOgEH

Tocrpoghue
Tpadha casei
MEXAY Suelikamm

Puc. 3. Cxema npouenyp TEXHOJIOTHYECKOTO MpoLecca
MIPOCKTUPOBAHMS UMHUTAITMOHHON TAOJIMIHONW MOJIETH

HawnbGonee BaxHBIME 00JACTSAMH TTPUMEHEHUS! pa3pabOTaHHONW TEXHOJIOTHUHU
UMUTAIMOHHOTO TAOJUYHOTO MOJICITHPOBAHUS aJITOPUTMOB SIBIISTFOTCSI:

— BU3yam3anus MHOOPMAIIMOHHOM CTPYKTYPhI aIrOPUTMOB (B TOM YHCIIE
napajuiesIbHbIX) U PE3yJIbTaTOB BBIUUCICHUN B MOITHOM Tpaduyeckoil cpene Tad-
JUYHOTO TIPOIIECCOPa;

— mnoJaHOoe Wi (parMeHTapHOE MMUTAIMOHHOE MOJEIMPOBAHUE, TECTUPO-
BaHME U OTJIa/IKa HOBBIX BBIUYMCIUTEIbHBIX aJITOPUTMOB C TOMOIIBIO 3JIEKTPOHHBIX
TaOJIHIL,

— UHTEpIpeTalus J1adopaTOPHOTrO MPAKTUKyMa B YUE€OHBIX 3aBEACHUSX IO
JUCHUIUIMHAM MaTEMaTHYE€CKOT0, TEXHUYECKOT0 U 9KOHOMUYECKOTO TTpoduiei;

— HWMUTAIMOHHOE TaOJIIMYHOE MOJICIMPOBAHUE CHUCTEM U TIPOIECCOB B
PEAMETHBIX 00JIaCTsX.

B teuenue uethipex ser npoBoamics skcnepument ¢ DT Excel mo cosna-
HUIO MMHUTAIIMOHHBIX TAOJMYHBIX MOJIEJNEH pa3HBIX aJrOPUTMOB O€3 HAMHMCAHUS
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IPOrpaMMHOr0 KoJia, MO MPHUHIMIY «IIpOrpaMMHpOBaHre 0€3 MporpaMMHUpOBa-
Hus». [Ipu HEoOXomuMocTH Jomyckanach pa3paboTka MOJb30BAaTENbCKUX (YHK-
Uil (paciIMpeHne apceHansa BCTPOCHHBIX (yHkimi EXcel), a Takke mpocThix
YIPaBISIOUIMX MAaKPOCOB C 1IeJIbI0 0OecrieueHus yJ00HO0M paboThl ¢ MOJIENbIO.

B pesynbrare mo texnonorun MUTM, ObuT peann3oBaH psji KMUTAIIHOHHBIX
TaOJIMYHBIX MOeNel anreOpandeckuX, (QYHKIMOHATBHBIX W QJITOPUTMHUUYECKHUX
00BEKTOB:

— KJIACCHMYECKUX YHCICHHBIX aJTOPUTMOB: WHTEPIOJSAINN, HAXOXKICHUS
KOpHEW HEJTWHEWHBIX ypaBHEHUM, ONTHMM3ALUM, YHCIeHHOTo nuddepeHuupona-
HUS U MHTETPUPOBaHUS, pemeHus qudpepeHInaabHbIX YPaBHEHUH;

— anreOpanyecknx OOBEKTOB BEPOSTHOCTHON OIEHKH KOJUYECTBEHHBIX
MoKasaresiell y9aCTHUKOB JIEKTPOHHBIX TOPTOB;

— (YHKIIMOHATHHBIX OOBEKTOB JTMHAMHYECKHX CHCTEM, OIHCHIBAEMBIX
OOBIKHOBEHHbIMU AU (hepeHInaTbHBIMI YPABHEHUSMH U UX CUCTEMaMU (Hadallb-
Has 3a1a4da Korn);

— JMHAMHKYU Pa3BUTHS MAJIOTO MIPEANPUATHS;

— wmonenu BombTeppd KOHKYPHUPYIOIIETO B3aUMOJCUCTBUS JIBYX IOITYJIs-
LM,

— OJHOMEPHBIX U JABYMEPHBIX KJIETOYHBIX aBTOMATOB: «Mypaseil JI3HrTO-
Ha», « ABTOBOJHBDY, «OmnHOMepHas nuddy3us», ceMeicTBa KIIETOYHBIX aBTOMATOB
«1D-binary», «Generationsy, «Life», «Margolus», «Rules-Table», «\Vote-for-
Life», «Weighted-Lifey;

— TEHETUYECKHUX U IBOJIIOIIMOHHBIX aJITOPUTMOB;

— WCKYCCTBEHHBIX HEHPOHHBIX CETEW MPSIMOTO paclpocTpaHeHus Ha 0aze
MHOTOCJIOWHBIX TIEPCETITPOHOB M PAIUATBHBIX 0a3UCHBIX (DYHKIHM, B TAOJIUIHOM
BUJIC pPEaTM30BaHbl AITOPUTMBI O0YUCHHSI HEUPOHHBIX CETEH METOJaMU OOPaTHOTO
pacnpoctpanenus omrOku u Delta Bar Delta.

Texnonorun UTM ycnemHo npuMeHsSI0TCs B JIa0OPATOPHBIX MPAKTUKYMaX
1o AuCUUIINHAM «VIMUTaIMOHHOE MOJEIUPOBAHIE YKOHOMUYECKUX MPOIECCOBY,
«HTennekTyanbHpIe THPOPMAIIMOHHbBIE CHCTeMbl», «Kpunrorpadudeckas 3amiu-
Ta HHGOPMAITUU» ISl CTYJIEHTOB criennainbHocTel «llpukiagnas napopmaruka (B
IKOHOMUKE)» B «OpraHu3aius U TEXHOJIOTHS 3alTUThl HHPOPMAITUN.

B uenom, pesynbraThl MMHUTAlIMOHHOTO MOJEIMPOBAHUS AIreOpandecKux,
(GYHKIMOHATBHBIX M alTOPUTMUYECKUX OOBEKTOB MO pa3pabOTaHHBIM TEXHOJIOTHU-
SIM U3MEHSIOT TIPEICTABJICHHE O MOTEHIIMAIBHBIX BO3MOXKHOCTSIX UHCTPYMEHTAIb-
HBIX CPEJCTB JJEKTPOHHBIX TAOIHI] KaK OOIMIEeq0CTYITHONH U 3P GEKTHBHON CpeIbl
MaTEMaTUYECKOTO MOJICITHPOBAHNUS, IO3BOJISIONINX BHIPAOOTATH OOIINE MPUHITAITHI
1 3G (HEKTUBHBIE TIOIXO/IBI K PEIICHUIO PAa3IMYHBIX MPOU3BOACTBEHHBIX, UCCIIEI0-
BaTEJNbCKUX, MHXKCHEPHBIX 1 00pa30BaTEIbHBIX 3a/1a4.
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Purpose of any technology is to obtain a given final results and precision
control to achieve it. Process (in manufacturing, social sphere, information) only
acquires the status of technology, when he had already formed and predicted from
the known end-product properties, tools, and targeted action to obtain this product.
Scientifically based technology is characterized by the following features®:

— decomposition process in the related procedures;

— stages of procedures aimed at achieving results;

— ordering and uniqueness of regulated operations.

With regard to information as an integral characteristic of the objects of the
world information technologies represent an ordered set of processes and tools:

— information processing, i.e. the transformation corresponding attributes,
characterizing the technology;

— obtaining of information, which has new qualities sufficient for the con-
clusions of analytic and decision-making;

— storage and transmission of information.

In general, the technology can be classified on the object, purpose and time
duration (fig. 1).

1 0.V.Anikina, V.l.Anikin, P.F.Zibrov. Technology of spreadsheet simulation modeling of nu-
merical algorithms: a monograph. Togliatti: TSU, 2011. 150 p.
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MANUFACTURING INFORMATION SOCIAL
TECHNOLOGIES TECHNOLOGIES TECHNOLOGIES
Material object, passive The object is not material, The object is social,
passive animated, active

Purpose: The change in
shape, composition, physical [ Purpose: The collection, [ > Purpose: training,

state storage, processing, education, development
transmission, storage of

Relatively short time information Long time
Swiftly

Fig. 1. Classification of groups of technologies

Spreadsheet simulation modeling (SSM) is regarded as information technol-
ogy of designing the spreadsheet algorithmic objects, based on the problem algo-
rithm, and represents a number of basic procedures:

— analysis of the subject area includes the operations of the structuring of
the verbal description, goal-setting, formulation of the modeling purposes;

— formalization of the modeling problem contains the operations of inputs,
outputs and performance indicators definition, building model of "black box" and
cause-effect diagram, model variables declaration, mathematical model construc-
tion, development or selection of data processing algorithm;

— creating a simulation model includes the operations of constructing a
graph of connections between cells, the assignment of symbolic names of cells and
ranges, the design of the organizational structure of the spreadsheet model, the im-
plementation of the algorithm of data processing, user interface, testing and debug-
ging of the model,

analysis of the spreadsheet simulation model contains the operations of
model experiments planning, interpretation of results.

The above procedure of designing a spreadsheet simulation model can be it-
eratively repeated until the result is satisfying the goals and objectives of the simu-
lation.

Procedures for the spreadsheet simulation model designing include opera-
tions (Fig. 2):

— identification of the spreadsheet simulation model type —algorithmic or
iterative;

— construction of a graph of connections between cells;

— assignment of symbolic names of cells and ranges;

— designing the organizational structure of the spreadsheet model;

— spreadsheet implementation of data processing algorithm;

— creating a user interface;

— testing and debugging spreadsheet model created.
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Writing the code
user-Gefined
functions

| A
\ \

Determining the Enter formulas in Debugging and

structure of the table the dependent Deilopng 2 s testing spreadsheet
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Tracing algorithm
Algorithm (program) (VBA-program)

Choice of Analysis and Determining the
mode! decomposition names and types of
fype of algorithm model variables

Development
control macros

Creating graph of
connections
hefween cells

Fig. 2. Scheme of the procedures of designing a spreadsheet simulation model

The most important areas of application of the developed technology of
spreadsheet simulation of algorithms are:

— visualization of the information structure of algorithms (including paral-
lel) and the calculation results in a powerful graphical spreadsheet environment;

— complete or fragmentary simulation, testing and debugging of new com-
putational algorithms using spreadsheets;

— implementation of laboratory courses in educational institutions in the
disciplines of mathematical, technological and economic profiles;

— spreadsheet simulation modeling of the systems and processes in a differ-
ent subject areas, etc.

During the 4 years we have been experimenting with MS Excel, making in it
a different algorithms simulation models without having to write programs code on
the principle of "programming without programming”. If necessary, it was allowed
to create a user-defined functions (expanding arsenal of built-in Excel functions),
as well as a simple control macros (for the convenience of working with a model).

As a result, based on the technology of SSM, we have realized a simulation
models set of algorithms of very different nature:

— classical numerical algorithms: interpolation, finding the roots of nonlin-
ear equations, optimization, numerical differentiation and integration, the solution
of differential equations, etc.;

— dynamical systems described by ordinary differential equations and their
systems (the initial Cauchy problem);

— dynamics of the development of small enterprises;

— Volterra model of competing interactions between two populations;

— one- and two-dimensional cellular automata: «Langton's ant», «Auto

188



IIpobnemul coz0anus eounHo2o UuHGoOpMayuoHHo20 pecypca
MENCOYHAPOOHOUL asporKocmudeckou cucmemovl monumopurea (MAKCM)

waves», «One-dimensional diffusion», a families of cellular automata «1D-
binary», «Generations», «Life», «Margolus», «Rules-Table», «Vote-for-Lifen,
«Weighted-Life» and others;

— genetic and evolutionary algorithms;

— artificial neural networks, based on multilayer perceptrons and radial ba-
sis functions, in spreadsheet form implemented neural network learning algorithms
of backpropagation and Delta Bar Delta.

SSM technology has been used successfully in laboratory workshops in the
disciplines «Simulation of economic processes», «Intellectual information sys-
temsy», «Cryptographic protection of information» for the students in applied in-
formatics and information security.

Overall, the results of spreadsheet simulation modeling of algorithms using
developed technology have completely changed our understanding of the potential
of existing and future spreadsheets as popular and effective medium of mathemati-
cal modeling, made it possible to develop common principles and effective ap-
proaches to solving a variety of industrial, research, engineering and educational
problems by means of spreadsheets.
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