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NudopMallMOHHBIE TIPOIECCHI B COBPEMEHHOM OOIIECTBE OKAa3bIBAIOT
OTPOMHOE BIIMSIHHE Ha BCe Cephbl OOIIECTBEHHOI'O PAa3BUTHS, B TOM YHCIIC M HA

IKOJIOTHUECKYIO Cepy.

B Hacrosimee BpeMs HET YCTOSIBIIEIOCS ~ OINpPENEICHUS IOHATHS
«3kouH(popmanus». OHO TpenonpeneseH0 B TEPBYI0 OYEpelb OTPaCIeBOM
cnenuHUKo 3KoJIoTHIecKoro npasa [1]. B mpaBoBo#i TepMHHONOTHH CYIIECTBYET
JIBa MOAXO0/AA K OMNPENENCHUIO ATOro NOoHATUA. OIHM ydeHble ACPUHHUPYIOT 3TO
MOHATHE 4YEpe3 IIEPEYEHb CBEACHUM, KOTOPbIE BKIIOYAKOTCI B COCTAaB
HKOJIOTMUECKOM HH(OpMaIuu, HampuMep, O COCTOSTHUM OKPYKAIOLEH Cpepl,
310pOBbsl U 0€30MaCHOCTH JIIOJEH, O 3arpsi3HEHUH OKpY’Karolledl cpeapl U ee
KOMITIOHEHTOB, 00 3KOJIOTMYECKOW Yyrpo3e WM PHUCKE MJI 3/J0POBbS U KUZHU
JIOACH, aBapysX W MPHUYMHAX WX BO3HUKHOBEHMS, O YPE3BBIYANHBIX CUTYaLUSIX
IIPUPOJTHOTO U TEXHOTEHHOIO XapakTepa, O COCTOSIHUU NPUPOJHBIX PECYPCOB, O
HOPMATUBHBIX MPABOBBIX U MHBIX aKTaX B O00JIACTH OXPAaHbl OKPYKAIOLIEH CPEIb

[2] wu 1.1, DT0 HEe mpoTHBOpEUHT OOIEeTeOpeTHUeCKO Hayke. JIpyroit moaxosn B



OTpENENeHNH TOHATUS OCYIIECTBISIETCS uepe3 cdepy IKOJIOro-npaBoOBOTO

PEryJIMpOBaHus B LIEIOM.

OkoJnormdyeckas HMHGOpMaIUs HMMEET pPsii CYIIECTBEHHBIX TPHU3HAKOB,
KOTOpPBIC OTIMYAIOT €€ OT MOHATUS «uHpopmarus»[3]. Takumu npusHaKaMu

SBJIAFOTCS TIPEAHA3HAYEHUE DKOJIOTUYECKON NH(OpMalUHY, €€ 3HAUUMOCTb.

[Ipu nepuHUpOBAHNM TOHATHS «IKOJOTHUECKas HHMOPMAITHD HEOOXO0 MO
YUWUTHIBaTh POJOBUIOBBIC TIPHU3HAKH, TIOJOXKEHUS OOIICTEOPETUUECKUX U
COITMOJIOTUYECKUX HAYYHBIX HCCJICAOBAaHUM, HOpMax HWHGOPMAIIMOHHOTO W
9KOJIOTHYECKOTO 3aKOHOAaTeNIbcTBa [2]. B 1aHHOM KOHTEKCTE OyaeM OnpeaeisaTh
IKOJIOTHUYECKYI0 MH(OpPMAIUI0 KaK JHOObIe CBEIEeHMs (COOOIICHUS, JaHHBIE O
COCTOSTHUM OKPY’KAIOIIEH Cpenbl, €€ KOMIOHEHTOB, UX M3MEHCHHUH T10]] BIMSHUCM
HETaTUBHOM XO3SMCTBEHHOM W HMHOM JCITEIIbHOCTH, MCTOYHMKAX TaKOM
NEeSTEIbHOCTH, TPUHUMAEMbIX Mepax © Jp.) HE3aBUCHUMO OT  (opMbl
NPENCTABJICHUSA, XapaKTePU3YIOIIME COCTOSIHUE W CIEupUIecKrue 0COOCHHOCTH
chepsl B3aMMOJEHCTBHSI OOINECTBA W TPHUPOJBLI, HEOOXOIUMBIE I OXpaHbI
OKpYJKalolel Cpenbl, PalMOHAILHOIO HCIOJIB30BaHMS MPUPOIHBIX PECYPCOB,
00ecTIeueHIH YKOJIOTHIECKO O€30MacHOCTH, OXPaHbI )KM3HH U 3JI0POBBS TPAXKIaH,
a TaKKe HMCIOIIME 3HAdeHWe I OOeCIeYeHMs OOIIECTBEHHBIX, YACTHBIX H
rOCYAapCTBEHHBIX IKOJOTHIECKUX MHTEPECOB U MOTPEOHOCTEH, OCYIIICCTBICHUS U

3aIUThl YKOJIOTMYECKHX MTPaB IPaKIaH U FopUadecKux jmil [1, 2].

DxouH(OpPMAIMOHHAs CUCTEMa — 3TO PErHOHAlbHAs aBTOMAaTH3UPOBaHHAsS
9KCIIEPTHAS CHCTEMA TI0 AKOJIOTHU M MPUPOJOOXPAHHOU JEATEIbHOCTH, KOTOpas
BKJIIOYACT JaHHBIC MOHHUTOPHHI'A U COCTONUT M3 TAKMX KOMIIOHCHTOB, KaK CHCTCMbI
ynpasienus 6aszamu ganuabix (CYBJ]): MS Access, MS Visual FoxPro, Paradox,
Clarion, Oracle u ap., reoundopmarmonnsix cuctem (I'MC): Arcinfo, Maplinfo,
Manifold System, GeoGraph w np, makrtera npukiagseix nporpamm (ITII):
“Statistica”, “Statgraphics”, “SPSS”, “SAS”, “Stadia” u ap. [4, 5]. B kaxnom u3
9TUX MPOAYKTOB HMMEIOTCS BHYTPEHHHME S3bIKM NPOTPaMMHUpPOBAHUs, CPEICTBA

BHU3YyalIn3allu I/IH(I)OpMaHI/II/I, HUMIIOpTAa U 9KCIIOpTAa HAHHBIX. HOB’IOMy, AJIs1L TOTO,



YTOOBI CO37aTh MHTETPUPOBAHHYIO AKOMHMOPMAIMOHHYIO CHUCTEMY, HEO0OXOIUMO
BBIOpATh TIOIXOASIIME MPOrpaMMHBIC TIPOAYKTHI M adanTUpPOBaTh MX. B CBA3M C
pa3BUTHEM HOBBIX MH(POPMAITMOHHBIX TEXHOJOTHA U ceTH Internet HarmoHaibHbBIE
SKOUH(POPMAIIMOHHBIE  CHUCTEMbl  OBUIM  OOBEIMHEHBI B  TJIOOAIbHYIO
SKOUH(POPMAIIMOHHYIO CHCTEMY, Ha cepBepax KOTOPOM XpaHUTCS OTPOMHBIM
00beM MH(OPMAIIMK O COCTOSTHUN OKPY’KAIOIIEH CPEJIbl, MOJTyICHHBIM C TIOMOIITBIO

CHUCTEM JKOJIOTHYECKOr0 MOHUTOPHUHTA [6].

DOxouH(POpPMAIIMOHHBIE CUCTEMBI O00ECTIEYMBAIOT PEIICHWE MHOMXKECTBA
3aJ1a4, TaKWX KaK IT0JITOTOBKA WHTETPUPOBAHHON HWHQPOPMAIMU O COCTOSHUHU
OKpYXKalole Cpeapl, MOJCIUPOBAHMWE  TMPOIIECCOB,  NPOUCXOAAIIUX B
OKpYXKaloIlllel Cpelle, C YYETOM CYIIECTBYIONMX YPOBHEHW AHTPONOTr€HHOMU
Harpy3ku , 00padoTKa M HaKOIUICHHE B 0a3axX JaHHBIX PE3yJbTAaTOB JIOKAILHOTO U
JTUCTAHIIMOHHOTO MOHHWTOpWMHTAa W T.A. JId TomIepX Kkd aHAIMTHYIECKOU
JESTEIILHOCTH JF0OO0T0 IKOJIOTHYECKOTO MPOEKTa IKOMH(POpPMAIMOHHAS CUCTEMA

JOJODKHA COCTOATH M3 CICAYIOIIUX CTYIICHb (I)YHKI_[I/IOHEU'II)HOFO dHalIn3a JaHHBIX

[7]:

o 0TOOp ¥ COPTUPOBKA JAHHBIX;

o MapKHUPOBAHKE Y U3BJICUCHHUE CEMAaHTHUYECKUX TPYITUPOBOK;
o KOMOMHHUPOBAHUE JIaHHBIX;

o BHU3yaJIbHbII MHOTOMEPHBIN aHAIIN3;

e pa3Be/IbIBaTENbHBIN aHaIU3 TaHHBIX;

o MareMaTuieckas 00padoTKa MHOTOMEPHBIX HAOJIIOICHHI;

o IIPUHATHE PEILICHUMN.

OKoMH(OpPMAIIMOHHBIE CUCTEMBI, B II€JIOM, JOJDKHBI ObITh OPUEHTHUPOBAHBI
Ha KOMIUIEKCHOE HCIIOJIb30BaHUE PE3YJIbTATOB 3KOJOIMYECKOIO0 MOHHMTOPHHIA.
OT10 obecrieuuT npeoOpazoBaHUE MEPBUYHBIX JaHHBIX B (JOPMY, IPUTOJHYIO AJIs

MO AACPKKHU IMPUHATHA pGHICHHfI, CHOCO6CTBYIOHII/IX YCTOﬁqHBOMy Pa3BUTHUIO.



TTOIEPKKA ITPHHSTHS PEINTEHHI

CUCTEMHBIN AHAJTH3 HHPOPMAITUHA
O COCTOSHHH OKPYKATOIIEN CPEJABI
C ITOMOINBHD TTHC

OBPABOTKA PE3VJIbTATOB HABJIIOJEHHUH

OKPVKATOIIA SI CPEJTA -

Puc.1. ®opmupoBanue skouH(PopManuu I TOANEPKKA PELICHUNH B

SKOMH(POPMALIMOHHBIX cucTeMax [7].

JlaHHBIE O cOCTOSIHMU OKpYy»katoien cpenbl xpanarcss B CYBJl — cuctemax
Vupasnenus bazamm Jlanueix (DBMS — Data Base Management System),
OPEeACTaBISIOUMX  cOo0OM  mporpammy,  JUOO  KOMIUIEKC — MPOrPaMM,
npeaIHa3HAaYEHHBIX IS MOJHO(YHKIMOHATBHOW paboThl ¢ gaHHbIMU. CYBJI
MO3BOJISIET CO3/1aBaTb W H3MEHATh CTPYKTYpbl XpaHEHUsT HaOOpOB JaHHBIX,
cpenctBa goctyna. CoBpeMeHHbIE cepBepbl 0a3 JaHHBIX COJEpKaT OOJBIION
obbeM wHpOpMamHK, OOCCTICINBAIOT OJHOBPEMEHHYIO paboTy OOJBIIOTO
KOJIMYECTBA TONH30BATENed M MMEIOT CpEACTBA O3K-KOMHUPOBAHUSA, KOTOPHIE

MIO3BOJISIFOT KOTIMPOBATh OTKPBITEIE (paiiiiel 1 paboTaTh B peKuMe OHaiiHa [8].

CymiectBytoT aBe kareropun CYB/l — OecriaTHbie 1 KOMMEPYECKHE.

Tadomuma 1
[IpeumymiectBa GecratHbix U kommepueckux CYB/I.
CYBA IIpenmyinecTBa
becrnunarnas v" B03MOXHOCTh paboOThl C OOJBIIMMU 0OBEMaMH
IoJIcucTEMAa JTaHHBIX.
XPaHECHUSI JaHHBIX v Pabora ¢ marapIME IO ceTn HTEpHET.
(mamp. Postgresql) v" B03MOXHOCTbH 3allUThl TEpeIaBacMoOi MO CETH
uH(bOpPMAaIIH.
v' CoBmecTHas paboTa HECKOJIbKHUX




M0JIb30BATENICH C OJTHAM M TEM K€ MHOXKECTBOM JIaHHBIX.

v' TlomHas COBMECTUMOCTH cO crtanmaprom Open
GIS Consortium.

v KOHIpOJb KOPPEKTHOCTH TOTIOJIOIHH.

v" Hamuwme  OubmmoTekn aus  pabOTBI ¢
NIPOCTPAHCTBEHHBIMU JTAHHBIMH.

Kommepueckas v XpaHeHWe TPOCTPAHCTBEHHBIX JIAHHBIX B
CYB/J JUTs1 | CTaHAapTU30BAaHHOM (opMarTe.

XpaHEHUs v XpaHeHue IIPOCTPAHCTBEHHBIX u
MIPOCTPAHCTBEHHBIX | CEMAHTUYECKUX JaHHBIX B enuHOoM CYB/I.

JTAaHHBIX (Hamp., v CranaapTU3UpOBaHHBIMH, YHUDUITIPOBAHHBIN
Oracle) JIOCTYIl KaK K MPOCTPAHCTBEHHBIM, TaK U K CEMaHTUYECKUM

naHHbIM yepe3 SQL.

4 Texnudeckas TOIEP)KKA W IOCTOSHHOE
COBEPIIICHCTBOBAHKE ITPOTPAMMHOTO 00eCTICUeHUS.

4 [lommep>kka  CO ~ CTOPOHBI  KpPYITHEHIINX
npomBoautenei [ IC u CAD-cuctem.

HecmoTpst Ha mnpeumyiectBa, OTKpbITeie CYBJ/[ MMEIOT CyIIeCTBEHHbIE
HEIOCTaTKH, TaKUe KaK CJOXXHOCTh BHEAPEHHS, TIUIOXO MpOopaboTaHHYIO
JIOKYMEHTAIMI0, OTCYTCTBHE MOAAEPKKH, CPENCTB YCTAHOBKU. B pe3ynbTaTe 310r0

oecmarasie CYB/] 0TCTalOT OT CBOMX KOMMEPYECKUX aHaJIOTOB.

BBoj, xpanenue, oO0HOBIIEHHE, 00pa0OTKYy, aHAIN3 W BU3YaIM3aIlUIO0 BCEX
BHJIOB MH(OPMAITUH OCYIIECTBIIIOT TeorpapuiaecKkue HHPOPMAIMOHHBIE CUCTEMBI
(T'NC). Paznuuaror rio0aidbHble, CYOKOHTUHEHTAIbHBIC, HAIMOHAIbHBIE,
peruoHanbHble, cyopervoHanbHbie, JokambHble [MC. Ilo ocobeHHOCTAM
npeaMeTHOM 00sacTH MHPOPMALMOHHOTO MOJACIMPOBAHUS BBIIEIAIOT TOPOJCKUE
i myHummnansaeie [YIC, mpuponooxpanneie I IC u ap. MHrerpupoBaHHbIE
['MIC coBmemaror ¢yHkuuoHanbHble Bo3MokHOCTH ['MIC u cuctem uudpoBoi
00paboOTKN M300paKeHW B €IWHOW HWHTErpupoBaHHOMW cpene. Passutne ['MC-
TEXHOJIOTUH CBA3aHO C TEM, YTO YEJIOBEKY C €ro OrpaHUYEHHBIM TPEXMEPHBIM
NPOCTPAHCTBEHHBIM ~ BOOOpP@KEHHEM  CJIOKHO  aHAIM3UPOBaTh W JlaBaTh

000O0IIICHHBIE OTICHKH MHOTOMEPHBIM 00BbeKTaMm [4].




HNuadopmanioHHbIe CHUCTEMBI, KOTOPbIE OPHEHTHPOBAHBI HA TOAACPKKY
pelIeHuii, OCHOBAaHbI Ha Pa3JIMYHBIX YIPOIIEHHBIX METOJaX OIEHKH BO3JCHCTBHS
Ha OKPYXaloIlyl0 Cpely, a METOAbl MaTeMaTHYeCKOTO MOJSIMPOBAHHMS
OKpYXKaloIllel cpeAapl HeAocTarouHo otrpabotanbl. [Ipu  ucmosib30BaHUU
MaTeMaTHIECKUX METOJIOB O00pabOTKM 3KOMH(OPMAIUH, ONHPAIOIIUXCS Ha
MaTeMaTHISCKHE MOJICIM aHaIM3a, IMPOTHO3MPOBAHUS PA3BUTHS SKOJOTHUCCKOM
00CTaHOBKH W TPUHSATHS PEIICHUH, BO3HUKAIOT MPOOJIEMBI, CBI3aHHBIC CO CJIA00M

(hopMaTM30BaHHOCTHIO 33/1a4.

Pa3BuTHE KOMITBIOTEPHBIX M HHPOPMAITMOHHBIX TEXHOJIOTHH CIIOCOOCTBYET
BO3MOXXHOCTH aBTOMATH3allMHM TMPOIECCOB cOopa, aHaim3a ¥ BBIPAOOTKH
PEKOMEHIAIUI TI0 3KOJIOTHMYeCKH O€30MacHOMY pa3BUTHIO. BHenapeHue HOBBIX
WHOOPMAIIMOHHBIX  TEXHOJOTHA  O00YyCJIaBIMBACTCS HATMYHEM cnabo
(dbopMaIM30BaHHBIX 3a/1a4 TIPU PEIICHUH KOTOPBIX UCTIONB3YIOTCS METOMIBI TCOPHH

HCKYCCTBCHHOI'O MHTCJIJICKTA.

Haunbounee N3YUYCHHBIMU SBJIAIOTCA HMHTCIUICKTYAJIbHBIC IIPOAYKIIMOHHBIC

MOJICJIH, KOTOPBIC MPEACTABIIAIOTCS TPOUKAMH CJIeayromero suaa [8]:
I =<Q,II,R>,

raie Q — 06a3za JaHHBIX, KOTOpas MPEACTaBIsieT cOO0M MHOXKECTBO (PaKTOB
BUJIA «MpU3HAK = 3HaueHuew; Il — 0a3za MPOAYKIMOHHBIX mpaBui Buaa «Ecim
NPU3HAK = 3HaYeHue, TO peuleHue = 3akiouenue»; R — pemaronmid Momyinb,

peanmyroumﬁ mpoucaAyphbI JIOTHICCKOIO BEIBO/JA B Ooaze IIpaBuJI.

OCHOBHBIM TIPUHITATIOM JJISI CO3/IaHUsI COBPEMEHHBIX AKOWH(MOPMAIIHOHHBIX
CHUCTEM MOXET CTaTh NMPUHIIAI HHTETPAIlMY aHATUTHYCCKUX M WHTCIUICKTYaIbHBIX
MOJIeNIel, TaK Kak B OOJACTH 53KOJOTMYECKOr0 KOHTPOJIS W MOHHTOPHHTA
TpaJMIIMOHHBIC (OPMAITM30BaHHBIC 33Ja9d HE CYIICCTBYIOT H30JUPOBAHHO OT
cnabo ¢dopmanm3oBaHHBIX. [Ipy 3TOM aHATUTHYECKHE MOJEIM OCHOBaHBI Ha

METOJaX MATEMaTUYECKOTO MPOrPAMMHUPOBAHUsI, BAPHALIMOHHOTO HCYHCIICHHUS,



MAaTCMAaTHYCCKOI'0O aHa/in3a, 4 MHTCIUICKTYAJIbHbIC — Ha JKCIICPTHBLIX 3HAHUAX O

MOJIEIMPYEMBIX IPOLIECCAX.

[Ipu pazpaboTke 3KOMH(DOPMAIIMOHHON CHCTEMBbI MAaTEMaTHYEeCKHUE MOJEIU

DKOJIOTHUECKUX TPOIECCOB  OOBIYHO

nupdepeHMaTbHbIX YPaBHEHUH.

MMpCACTABJIAOTCA B BHAC CHCTEM

Tadomuma 2.

Marematrndyeckre MOIETH JIsl pa3pabOTKH SKOMH(GOPMAITMOHHON CUCTEMBI.

OnuckiBaeMblii pouecc

Bua moaem

1. O6pa3oBanue u
pacTpoCTpaHeHHE 3arpsI3HAIOIINX
BEILICCTB B OKPYKAIOIICH cpee.

Me 9/ + GlpuP) —f =0, (=1
2,...,Nn),

rne  G(p;, P ) —  HelMHEHHBIH
nuddepeHMaTbHBIN  oTIepaTop; @ —
byuxiuuu coctosaus @; = ¢; (X, Y, 1),
OIIMCHIBAIOIIIE IPOLIECCHI
pacTpocTpaHeHHs 3arpsA3HAOIINX
BEIICCTB B OKpykaromied cpeae fi —
(YHKIIMM MCTOYHUKOB; P — MHOKECTBO

BektopoB P = {p;, P2 .., Pub
XapaKTePHU3YIOIIIX apaMeTphl
MOJIEIMPYEMBIX MPOIIECCOB.

2. OOpa3zoBanuc u M;:
pacnmpocTpaHeHUE 3arpsA3HIIONTIX 5 AoV
BEIIICCTB B OKPYKAIOIICH CpeJie ¢ o0; = ad(X=X,, Y~ Y, )— 0, — 0; :
yueroM 3¢ (dexTa OUUIICHUS. ot B+o,

oV V
oW (l-—)-CoV,
o ( K) ?;

rne V = V(X Yy, t) — byakuus

IDIOTHOCTH  OHMOMACCHI; Xor Yo —
Ao,V

KOOpJIMHAaThl UCTOYHMKA 3B; —
B+ o;

bynakusa BmusHus OC Ha 3arps3HEHUS,
CoV — ynkums BIUsSHHS 3arpsi3HEHUS
Ha OC; r, K — mnapamerpsl
JIOTUCTUY€CKOTO ypaBHEHUS TUTST




ONHCAHUS JTHHAMUKA OHWOMACCHI, O —
MOIIHOCTh HCTOYHHUKA 3arps3HIIOIINX
BerniecTs; O(X, Y) — nenbra-QyHKIHs.

v T —
3. Unentudukanms Ha OSHOBC D(0) = (y —M () 7S (v - M
00pabOTKHU TIEpBUIHOM (0) -
|
HH(popMaLHH. dbyHKIIMOHAN ~ OOIIero BHU]IA,
OTpaKAOIINN COBOKYITHOCTb
100 aIbHBIX YKOJIOTUYECKUX
XapaKTePUCTHK DKOJIOTUYECKUX
MPOLIECCOB, rne VY - Habop

HaOJIIOaEMBIX  BEIHYUH; I\W((pi)
COBOKYITHOCTb ~MOJieJIel HaOJIIO/ICHHUS;
X — BecoBas (yHKIMS; S — BecoBas
MaTpuIia TUTST dbopMUpOBaHUS
CKaIIPHOTO TPOM3BEICHUS Ha
MHOECTBE JJaHHBIX HAOJIOICHU.

OTOT  KJIacCc  3ajad  CBs3aH € AQHAIM30M,  WJACHTU(UKAIMEH,
IPOrHO3UPOBAHUEM SKOJIOTMYECKUX CUTyallMd Ha OCHOBE 0OpabOTKU MEPBUYHOM
sKOMH(pOpMaLMU. AHATMTUYECKOE PEUICHUE JJaHHBIX cucTeM AuQdepeHInaibHbIX

YPaBHEHUH JOCTATOYHO MPOOIEMATUUHO.

Jns mosydenus «yIOBJIETBOPHUTENBHBIX» PEIICHUM NPU MPOU3BOJIBHBIX
MCXOAHBIX JIAHHBIX 1€JIECO00PA3HO UCTOJb30BaTh HEUPOCETH, KOTOPBIE SIBIISIOTCS
UJcaIbHBIM MHCTPYMEHTOM TIEPBUYHOIO aHaiuu3a ciabo (popMalm30BaHHBIX
JIAHHBIX. AKTyaJIbHOCTh MPUMEHEHUSI HEMPOHHBIX CETEN MHOTOKPAaTHO BO3PACTaeT
TOT/1a, KOTJAa TOSIBISIETCA HEOOXOIWMOCTh PEIICHHUS TUIOXO (POpPMaIM30BaHHBIX

3aay.
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Puc. 2. TunoBble 3anauu, pemiaeéMble C MOMOIIBK0 HEUPOHHBIX CETEH U

HEUPOKOMIIbIOTEPOB [9)].

OcHoBHBIC 00JACTH MPWMEHEHHsS HEUPOHHBIX CETeH — A3TO YIIpaBJICHHE
TEXHOJIOTHYCCKHMHU TIPOTIECCAMH, WACHTH(UKAIMS XUMHYSCKUX KOMIIOHCHTOB,
KOHTPOJIb KayecTBa apTE3MAaHCKUX BOJ, OIICHKA DSKOJIOTHYECKOW OOCTaHOBKH,
NPOTHO3UPOBAHUE CBOWCTB CUHTE3UPYEMBIX IOJIMMEPOB, YIPABJICHHE BOJHBIMU
pecypcamu, ONTHUMAIbHOE IUIAHMPOBaHKE, HICHTU(UKAIMS BUIA TIOJUMEPOB,
IPOrHO3UPOBaHKE TOTpeOJICHUs SHEpruu U Jp [9].

['uOpunHas umepapxuyeckas MoOJelIb, UMEIOUIas JBa YpPOBHS 00pabOTKU
UH(POPMAITUN MOKET HUCTIOJB30BATHCS JIUIS pelleHus 3anad uneHrudukamuu. [Ipu
9TOM TIEPBBI ypPOBEHb pEATM30BaH HAa OCHOBE NPOAYKIMOHHBIX TPaBUIL,

AHAJIIMTHYCCKUX MOI[GJ'IGﬁ BKOI/IH(bOpMaHHOHHLIX nponuecCoB, HCUCTKUX CHUCTCEM H



CTaHJIAPTHBIX HEUPOCETEH, a BTOPOM peEATM3yeT NPOLECC ONTUMH3ALNU
(YHKIIMOHATIOB C  TPHWBJICYCHHEM T'€HETUYECKUX  ITOPUTMOB, KOTOPHIE
rapaHTUPYIOT TMOJYyYE€HHWE YCTOMYMBBIX PEHICHWA B IMIMPOKOM JHANa30HE
U3MEHEHUS MapaMeTPOB MOJICIICH.

Jnst  pemieHuss 3amay, CBA3aHHBIX C  YINPABJICHYECKUMH PEIICHUSIMHU
UCTIOJIb3YIOTCA TEXHOJIOTUM KOTHUTHMBHOTO MOJCIUPOBaHUSA. Takas MOJENb,
OCHOBaHHas Ha OOBEAMHEHMM HCKYCCTBEHHBIX HEWPOHHBIX CHUCTEM M HEYETKHX
CHUCTEM, JOJDKHA HMMHTHUPOBATH TIPOIIECCHl MPUHSATHS PEHICHUH B CJIOKHBIX
DKOJIOTHUECKUX CHUTYyallUAX, KOTOPBIE XapaKTEPHU3YIOTCS OOJBIIMM YHCIIOM
Pa3HOPOIHBIX (PAKTOPOB U MHOYKECTBOM KPUTEPHEB.

JInst HakoTmIeHUsI MEPBUUHON IKOMH(POPMAIIMKM 13 PA3HOPOJIHBIX JIAHHBIX U
uX 0000IlEHUS UCTOJB3YIOTCS TPEXCIOWHBIE HEHPOHHBIE CETU NPSIMOTO
pacmnpoctpanenus [8, 9] :

NET; © x; x x, xx, = E xQ

Heifpocerb Ha OCHOBE MHOKECTBA PA3HOPOIHBIX SKCIIEPUMEHTATBHBIX
naHabIX {x;j} (1 =1, 2, ..., N) oOydaercs pacmno3HaBaTh IS KaXIOH I-ii 30HBI
pernona yposeHp 3arpssHenus E (BOJIBIIIOM, HEBOJIBIIIOM u t.1) u
CBS3aHHYIO C HHUM CcTeneHb dkojorudyeckoro pucka Q (BBICOKASI,
HEBBICOKAS u T.11.).

YpoBeHb MMUTALIMKM TPOIIECCOB MPUHATHA PEIICHUM peaTn3yeTcsi B BUIE

CHUCTEMBI HEUCTKUX HpaBI/IJ'I:
{pi: E xQ =R},

KOTOpPbIE OMKCHIBAIOT B3aUMOCBS3bh MEXKIY OIIGHKAMH OOOOIICHHBIX
napaMeTpoB IKOJOTHIECKUX cuTyarmii E u Q u pemenusiMu R, npuHruMaeMbMu B
JTAaHHBIX CUTYaIlUsX.

[lpencraBnenHas ruOpumaHas JKOWH(POPMAIIMOHHAS CHUCTEMa  SBISIETCS
JIOCTATOYHO  YHUBEPCAIbHBIM  MATEMAaTHYECKUM  allllapartoM  PELICHUA
B3aMMOCBSI3aHHBIX 337a4 B O00JaCTH OKOJOTMYECKOTO MOHUTOPHHIAa W

9KOJIOTHICCKOTO KOHTPOJIA.



OKonHGOPMAIIMOHHBIMA ~ JAHHBIMA ~ HA3bIBAIOTCSA  OTACNbHBIC  (DAKTHI,
COOBITHSA, SIBJICHUS, KOTOPBIE IPEICTABIECHbl B BHUIE COBOKYITHOCTEW UMCIJIOBBIX
NapaMeTpoB, XapaKTEPU3YIOLIMX COCTOSIHUE OKPYXKAIOWIEH CpeAbl U UCTOUHHUKOB
3arpsi3HEHUs], CBEJICHUS O MPOLIECCaX U SIBJICHUSIX, KOTOPbIE MPENICTABICHBI B BUJIE
HEYETKO OMpEJIEICHHBIX KAUYEeCTBEHHBIX OMMCAHUMN KCTIEPTOB.

[Ipumep oHOM U3 CaMbIX Pa3BUTHIX INI00ATHHBIX HH(OPMAIIMOHHBIX CUCTEM
— MH®OTEPPA [6]. Ona Obuta co3mana Ha oCHOBE peieHuid CTOKrOJIbMCKOM
koHpepernmmn OOH mo oxpyxkaromeit cpene B 1972 © B pamkax UNEP —
nporpaMmmel OOH mo oxpyxaromeir cpeme. Temarnka 3ToM HWH(POPMAIMOHHON
CHUCTEMbl OXBaThIBa€T BCE acnekTbhl okpyxatomeil cperapl. MHDOTEPPA
OCYILECTBIISIET COOp, AaHaIM3, XpaHEHUE, PaCIpPOCTPAHEHUE IKOJIOTUYECKON
uHbOpMAIMKM,  CONEWCTBUE  MEKIYHAPOAHOMY  OOMEHYy  3KOJIOTHYECKOU
unpopmarmeir. «Tezaypyc MHOOTEPPA» conepx uT cuctemy HepapXuuecku
OPraHU30BAHHBIX TEPMUHOB U OIPENEIICHUN 10 TEMATUKE OKpYKarolen cpenpl. B
kaxaoil ctpane MHO®OTEPPA mnpejcTaBiicHa HalMOHATLHBIMU BbIJICJICHHBIMU
IIEHTpaMHu, KOTopble paboTaroT Ha 0a3e WHOOPMAIMOHHBIX TIOJpa3ACIICHUN
MHUHHACTEPCTB  OXpaHBl  OKpYXKalImied  cpeapl. PabouuM  JOKyMEHTOM
NMH®OTEPPHI sBisiercsi MEXTyHApOAHBINM CIPAaBOYHBIM PETHCTP, B KOTOPOM
conepxutcsa napopmarms o 6osee ueM 7000 pa3aUIHBIX OpTaHU3AINN, UMEIOTCS
HAIlMOHAJIbHBIE PETUCTPhI, CHEUUATU3UPOBAHHBIE PETUCTPHI IO ONPEACICHHBIM
TeMaMm, coJiepkamm Temarnueckue oudmvorpadpuu. Joctyn xk nnpopmaru HBL]
NMHO®OTEPPA wuMelOT KOMMEpPYECKHE, HAy4HbIE, IPABUTEIbCTBEHHBIE U
HEMPaBUTEIbCTBEHHBIE OPraHU3aIUH.

B pamkax nporpammbr UNEP neiicTByer rnoOanbHas 0a3a JaHHBIX O
pecypcax GRID (Global Resources Environmental Database). Ona ocyiecTBisier
aHaM3, XpaHeHne HHpopMaunu 00 OKpYXKaroIIeH cpeae, KoTopas Oblia MoJydcHa
U3 pa3MuHbIX UCTOYHUKOB. Jlanubie B GRID mpuBszanbl K KoopAuHATaM, TO €CTh
xpanstcs B popmare ['MIC, yto obneryaer ux HaryisifHOE MPECTABICHNE, a TaKKe

pa3IM4HbIC OIICpallkii C HHMMH. HGKO’IOpaH I/IH(I)OpMaL[I/IH CBO6OI[HO JAOCTYIIHA



yepe3 UWHTepHET, W MOXET WCIOJIL30BAaThCS IS HUCCIICNOBAHMI, OILICHOK,
IPOTrHO30B U T.1I.

boisiee 200 6a3 maHHBIX, coaepkanmx Oudmmorpaduieckyro nHGOpMaIuio,
MOJIHBIE TEKCTHI MyONHKAlUK, CTPABOYHYI0 HH(OPMAIMIO, JTaHHbIE O HAayYHBIX
YUPEKIEHUSIX, HCCIEIOBATEIILCKUX TPOEKTaX COJNEPKUT MEXIAyHApoAHas CETh
HaydyHOU M TexHuueckod uHopmarmu STN. Ilpu 3ToM Hcnonb3yercs TOIbKO
TUIaTHAsl PEruCTpaIus.

OnHoOM M3 KITIOYEBBIX NPOOJIEM B BOMPOCAX MHTETpalluu WHEGOPMAIIMOHHBIX
PECypCcoB MO €CTeCTBEHHOHAYYHBIM JTUCITUIUIMHAM SIBIIIETCS COOp, OpTaHM3aIus U
noucK MH(pOpPMAIMK B paMKaX KOHKPETHBIX O0JIaCTe HWCCleA0BaHUS, MOSTOMY
HEOOXOAMMO CO3/IaHKE TOJIKOBBIX CJIOBapPEH MO COOTBETCTBYIOUIMM AUCIUILTHHAM
Y TIOUCKOBBIX CUCTEM MPUOIMKAIONIUXCS K pedepenTy-3xcnepTy [4].

B naboparopuu MopenwpoBaHHMS TEHETWYECKHX TpolieccoB HWHcTHTyTa
revetukn u  nurogorun  HAH  bemapycu  cozmana  6a3za  JTaHHBIX
mexauctmiuHapHoi  uHdopmanmun -~ CHEDIBASE ~ (CHErnobyl  Digest
Information BASE) u MeXAUCUMIUIMHAPHBINA OIOJUICTEHh YePHOOBLILCKOM
nHQOpMaMK HA PYCCKOM U aHTJIMHCKOM sBhIKax «YepHOOBLTh manxecT»/
«Chernobyl Digest» [11]. C mas 2000 r. OroIeTeHb pa3MeEIIacTCs Ha CEpBEpE

Otnenennst 6uonorndecknx Hayk HAH bemapycu BIOBEL [12].

Cnncok BoinyckoB “YepHoGbinb panmkect ' “Chernobyl Digest™:

. Geprobuine undere’0l. Bunpes 1. — Munex, 1991, — 192 ¢. / Chernobyl Digest’01. ssue 1. — Minsk-Mascow, 1991, - 75 p.

. Uepnobuine undexe’01-92. Bunyon 2. — Muncs, 1992 {na pyccram asvire, ¢ snexmpaonniod gopue)

. Heprobune dafidocecm '93-04, Bunyex 3 .— Muner, 1905, — 204 o, / Chernabyl Digest’03-04. Iosue 3. — Minsk, 1995, — 108 p.

. epnobune datidocecm '94-05. Bunyex 4. — Muner, 1906, — 275 o, / Chernabyl Digest’04-05. Iosue 4. — Minsk, 1996, — 115 p.

. Chernabyl Digest’05-98, Irsue 5. — Minsk, 1999, — 257 p. / Qepriobunae datidowecm '05-99. Banyex 5. — Munes, 2000 (na

EYCCROM ASbIKE, 6 ATERMpOnHoL Gopne)

6. Chernobyl Digest'08-2000. Jssue 6. — Minsk, 2001, — 171 p. / Qeprobune dafidocecn 98-2000. Bunyen 6. — Muncx, 2001, —
189 ¢.

7. Chernobyl Digest Surplement. Book Review. — Minsk, 2001, / Qepnobviny dafidocecm. Hpwnoscenue. Obsop e,
Mpunazcenue. Obsap wruwe. — Muncr, 2001 (8 anexmpannati opue)

8. Qepnobene dafidocecn "2000-2003. Bunyer 7. — Miner, 2008 (na pyccxom aseine, ¢ anexmponnail gopme)

8. Qepnobene dafidocecn "2004-2005. Bunyer 8. — Mumer, 2010 (na pyccxom aseine, ¢ anexmponnail gopme)

L N

Puc. 3. Cnucok BeimyckoB «YepHoObLIb naiimxecT ¢ 1991 r.
B 0asze nanusix CHEDIBASE naxonasarcsa Bce HEOOXOIMMBIE CBEICHUS IS
NOMCKA M CHUCTEMAaTU3alud HMHPOPMALMU MO COJEPKaHUIO pPaboOThl U 1O

BCIIOMOI'aTCJIbHBIM JaHHbBIM, HMMCCTCA BO3MOXHOCTb IJII HPOBCACHUA KOHTCHT-



aHanmu3a uHpopmarmu. Takxke pazpaboTaHa CHCTEMa JECKPUIITOPHBIX KOJIOB,
KOTOpBIC TO3BOJIAIOT ONPEAETHUTh Takhe Oa30BbIe MapaMeTphbl, KaK MpeIMeT
UCCIIEIOBAaHUs, OOBEKT HCCJENOBAHUS, ANCLMIUIMHA, B KOTOPOW HCCIEIOBAHMS
IPOBOAWINCE. TakoW MOAXOJ MO3BOJISIET CHU3UTh BEPOSATHOCTH IMPOITycKa padoT,
BO3MOJKHOTO TPU METOAAX MOUCKAa U COPTUPOBKU HMHPOPMAIMHU MO KIHOYEBOMY
cioBy. CnpaBouHnas Tabmuia JIK HeBenuka mno o0beMy M yI00OHO CKOMIIOHOBAHA.
B CHEDIBASE Tabmuipl JeCKpUNITOPOB  TOJHOCTBIO  COTJIACYIOTCS  C
pyOpuKaTopaMH 3JEKTPOHHOM SHUUKIONEANH, MPU 3TOM JIHOOON CHEUaIucT
MO>KET CO3/1aTh TA0JHUILy JECKPUIITOPOB, a IOTOM U 0a3y TaHHBIX CaMOCTOSITENbHO,
03HAKOMUBIIKCH C OCHOBHBIMU TipreMamu padoTel B CYBJI Access.

DJNEeKTpOHHAA SHUMKIONEAUS MO TEHETHKE SBISIETCS TaKXke pa3pabOTKOM
Ja00paTOpuu MOJIEIMPOBAHUS TEHETUUECKUX MpoiieccoB MHCTUTyTa F€HETUKH U
mutosorun HAH Benapycu. OT1oT mpoekt Oblil OCYIIECTBIIEH NMPU (PUHAHCOBOM
noanepxke BPODU. DnekTpoHHBIH clIOBapb N0 OOILIEH MU MOJIEKYJISPHOM
IE€HETHKE ABJISIETCS pACIIMPEHHON M NONoIHEeHHOW Bepcuer kuuru H. A. Kaprens
u coaBT. «I'eneruka: Dunukmonequueckuii ciaosapb» [10]. CosmaHHBIN clToBaph
SBIISIETCS. SHUUKIONEANENH MO TeHETUKE Ha PYCCKOM U aHIIMHCKOM S3bIKax.,
KOTOPBIM COACPKHUT OKOJO 5 Thicsdy ctareii B dopmare HTM, ceeime 80
winocTpanuii B popmare JPEG. AnmunuctpatuBnas cuctema |GC mo3Bossier

OCYIICCTBJIATD OH-JIalHOBOE PCAAKTUPOBAHUC HA ABYX A3bIKAX.

FEHETUKA: 5 GENETICS:
j“”’“‘"o’ ;‘: *axtunatop o re SHUMKNONEANYECKUNA ENCYCLOPAEDICAL
cinvaior-Lhssorialion sysiem, Ac-Ls CHOBAPb DICTIONARY

AXTHEALHH-FHCCOOHALIHH  CHCTEMa,

ATIC

'H T 3 . ABTOPE CIOBapaA: Dictionary authors:
Active site * aeruenud cafit Axay. H.A.Kaprems, k.6.n. E.H.Makeesa, Acad. Prof. H.A.Kartel, Dr. E.H.Makeyeva,
Actuarial method * aryapHei MeTon n.b.H. A.M.Mesenxo Prof. A.M.Mezenko

Actynomycin D * acruaomunug J E-mail: N.Kartel@bgc.bas-net.by E-mail: N.Kartel@bgc.bas-net.by
Aeusiic gene zmns{er * EKYCTH‘-IECI{HI:I ABTOp SHEKTPOHHOH BEDCHH: Electronic version author:

J.6.1. C.E.Jporauko Prof. S.E.Dromashko
MEPEHOC TEHOB E-mail: §.Dromashkofigc.bas-net.by E-mail: §.Dromashkofigc.bas-net.by
Adaptability * aganTHEHOCTE

Adaptation * apantanua A

Adaptive correlation * xoppenauua
aANTHEHAA

Adaptive enzymes * afanTuBHEE
DepMEHTH, . SH3HMEL -
Adomtive evobutian * sramonua Kl | L4

Puc. 4. DHUMKIOTIEAUUECKUI CJI0BAPH 10 T'€HETUKE.

[E N ]
1= 1=

[0

B 2003 — 2005 rr. Obul co3maH SJEKTPOHHBIM CJIOBaph IO JKOJIOTHUH,

KOTOpBIM comepkuT okojo 1300 TepMHUHOB M TOHSATUNA B 00JACTH DSKOJIOTHH,



OXpaHbl MPUPOABI U PALMOHAIBLHOIO MWCIIOJIB30BAHUSA MPUPOJHBIX PECYPCOB.
HaBuranus ocymecTBisieTcsi ¢ MOMOLIBIO cucTeMbl U3 cBbime 1300 3akimanok u
ooxee 3000 runepccruiok [10] .

I'NC «benopexkckas myma» [12] - OelmopycCkuil  3KOJIOTHUSCKUIN
reOMH(POPMAIIMOHHBII pecypc, KOTOpbI 00BeAMHAET B cebe HHPopMmaluio 00
oxpaHsieMblX Tepputopusix Pecnyonuku bemapyce —  'ocymapcTBeHHOM
HalMoHabHOM Tmapke «benoBexckas myma», bepesunckom OuochepHoM
3anoBeqHuKke, [lpunsgtckom — maHAMAGTHO-THUAPOJIOTMYECKOM  3aMOBEAHHKE,
HammonansHoM mnapke «bpacnasckue o3zepa». Ha stom moptane mpencraBieHa
uHpopmMalusg 00 HUCTOpUU co3naHus ['0CynapcTBEHHOTO HAIMOHAIBLHOTO MapkKa,
reorpaguueckoM MOJIOKEHUH, KIMMaTe, TUAPOJIOTHH, ['€0JIOTUH, TEOMOP(POIIOrUH,
dnope u pacTUTENbHOCTH, (hayHe, OXpaHe bBEmoBEeKCKOW MylIM, HAy4YHBIX
UCCJICOBAHUAX, NAMATHUKAX KYyJbTYpbl U T.JI., UMEIOTCS TAaKHE KaTErOpHUH, Kak
«Cratbmw», «/lokyments», «bubimoteka», «®Potodakt», «Dopym» u 1Ip.
HenoctatkoM [maHHOrO mnopTaja SIBJKIETCS OTPAHMYEHHOCTh JIOCTyHa K
AKOJIOTHMYECKOM HWH(pOpMAIMU 1o OxpaHseMbIM 30HaM PecrmyOmmku bemapychk.
Bonbmas gacte nHGOpMay OTHOCUTCS K cepe pa3BiICUCHHS U TypH3Ma.

Oxonornaeckuit nHpopmarmonsnsii 1eHTp [IHB HAH benmapycu «3Oxo-
Nudo» [13] reHepupyeT CBOJHBIN IEKTPOHHBIN KATAIOT KHUT M TIEPUOIMICCKIX
U31aHul 3KoJormdecko Temaruku. Co3nanbl 0as3bl JaHHBIX «llonb3oBarenu
«Ixo-Uudoy», «Opranmanuu-nois3oBaremu «Iko-Uupo», «Opranuzanuu,
3aHUMAIOLIUECS 3KOJIOTUYECKUMH npooaeMaMmy, «DKOJIOTHYECKOE
3aKOHOIaTeNbCTBO bemapycw», B KOTOPOM MPEICTABJIEHBI BCE 3aKOHOIATENIbHbBIC
aktel ¢ 1973 roma. Ha Oaze «Oxo-MHD0o» ocCyIIecTBIsETCS TOATOTOBKA
AIIEKTPOHHOTO MH(OpMAIMOHHOTO OrosereHst «3eneHas bemapyck», B KOTOpoM
UMEIOTCSl TaKHe pa3Jienbl, Kak HH(QOpMAIMOHHBIE PECcypChl, SKOUH(pOpPMAIHS,
HOBOCTH, YKOMOHUTOPHHT, 3Ko00pazoBanue. baza nanneix «lIpupona bemapycm»
COJIEPKUT UH(MOPMAITUIO O Pe3yJIbTaTaX HAYYHBIX MCCIIEAOBAHUI KaK WHCTUTYTOB
HAH bemapycu, Tak W Jpyrux HaydHbIX OpraHU3aluid, O MHOTOILIAHOBOM

I-IepHO6I)IJ'H>CKOI\/'I TCMATUKC B Pa3aciIc ((HOCJI@I[CTBI/ISI aBapHHn Ha qepHO6BIHBCKOﬁ



ADC u Mepbl Mo X MUHUMIBAIUNY. PedeparuBHas 0aza JaHHBIX «DKOJOTHS U

OXpaHa OKpyXkarouen cpenasl bemapycw»

Benercss ¢ 2002 roga U COmEpIKUT

MHGOPMAIMIO IO MPHUPOJTHO-PECYPCHOMY MOTEHLHMATY, T'€03KOJOIMH, 3KOJIOTUU

PACTUTCIIbHOIO MHpPA, ISKOJOIMHU KHUBOTHOTO MHpPA, OXPAHACMBIM TIPHUPOIHBIM

teppuropusiMm benapycu, oxpane okpyxaromei cpensl u T.1. B mentpe «9xo-

Wudo» cozman karanor « IKOJOTHIECKUE pecypchl Internety, B kotopom mmeercs

OoJiee THICAYM CCHIJIOK Ha Pa3IMYHbIC AJIEKTPOHHBIE PECYpChl KOJOTHUECKOU

TEMATUKH.
Tadomuma 3.
Ccpuiku Ha pecypest Internet B «9xo-Muboy.
IKOJIOruIecKue
bemapych CHI' Me:xnyHapoaHbie pecypcehl
oMb InoOTEK
borannueckue xomnexkimu OO0111eC TBEHHBI It GREENPEACE (pyc . OKOJIOr M4 eCKUN
benapycu 3KOJIOr M4 €CKU I BEPCHS) paszen caitra ITIHTB
http://hbc.bas-net.by/bch/ Internet-poext http://www.greenpeace.or | http://ecology.gpntb.r
Benopycckuii skonornueckuii | EcoLife g/russia/ru/ u

rnoprani
http://priroda.org/eco2005/

http://ecolife.org.u
a/funds/

T'unpomeruenrp benapycu
http://www.pogoda.by
["'maBHbI HHPOPMALTHOHHO-
AHAIMTHMYECKUI IEHTP
HarponamsHOM cUCTEMBI
MOHUTOPHUHIa OKPY KarOIEH
cpenbl Pecryonmku benapych
http://ecoinfoby.net
KomueproOwsuis benapycu
http://www.chernobyl.by
HaipionansHeI i

KOOpJMHA IMOHHBIA LIEHTP
0100€30MacHOCTH
http://biosafety.org.by
Pactenus benapycu
http://hbc.bas-net.by/plantae/
Munnpupoast PecryOmmku
Bbenapych
http://www.minpriroda.by
Benopycckuii Ilocernon:
peKu, 03é€pa, BOJOXPAHWIHILA
http://poseidon.by/

ITonecee

http://brestobl.com/priroda/pol

es/index.html

MunHnpupoasr PO
http://www.mnr.g
ov.ru

Bceepoccuiickuit
SKOJIOT M€ CKHH
roprai

http ://www.ecopor
tal.ru

MuHIpHUpoIbI
Y KpauHbl

http//www.menr.
gov.ua

ONeKTPOHHAS
onomoreka «BoxHoe
TTAPTHEPCTBOY
http://www.ecolibrar

y.carec.kz

Bupryanbnas
SKOJIOr 4 cCKast
OHOJIMOTEKA
http://ecology.iem.ac.
ru/vir-libr.htm

ONeKTpoHHas

JKOJIOr MuecKas
OMOIMOTEKA
«DKonanm
http//www.ecoline.ru
[ecoline/



http://hbc.bas-net.by/bcb/
http://priroda.org/eco2005/index.asp
http://www.pogoda.by/
http://ecoinfoby.net/
http://www.chernobyl.by/
http://biosafety.org.by/
http://hbc.bas-net.by/plantae/
http://www.minpriroda.by/
http://poseidon.by/
http://brestobl.com/priroda/poles/index.html
http://brestobl.com/priroda/poles/index.html
http://ecolife.org.ua/funds/
http://ecolife.org.ua/funds/
http://www.mnr.gov.ru/
http://www.mnr.gov.ru/
http://www.ecoportal.ru/
http://www.ecoportal.ru/
http://www.menr.gov.ua/
http://www.menr.gov.ua/
http://www.greenpeace.org/russia/ru/
http://www.greenpeace.org/russia/ru/
http://ecology.gpntb.ru/
http://ecology.gpntb.ru/
http://www.ecolibrary.carec.kz/
http://www.ecolibrary.carec.kz/
http://ecology.iem.ac.ru/vir-libr.htm
http://ecology.iem.ac.ru/vir-libr.htm
http://www.ecoline.ru/ecoline/
http://www.ecoline.ru/ecoline/

DKOJIOTHYECKYI0 HMH(POpMAIMI0 MOXHO Takke HalTh B 0a3ax JaHHBIX
«EBSCO Onliney, «Blackwell Science», «Springer» u T.1.
3a mocneHue TObl MOSIBUICS U TOJYYWJI PacIpOCTpaHEHHE B MeJarorudeckom
npollecce TaKOW BHI CaMOCTOATENbHON pabOThI, KaKk paboTa 3a KOMIBIOTEPOM.
CaMoCTOSTENbHYIO PadOTy 32 KOMITBIOTEPOM MPHUHATO OCYIIECTBISITH B BHUIE
pabotel ¢ memarorndyeckumu mporpamMmmubiMu cpeactBamu (IITIC), k kKoTophiM
OTHOCATCSI BCE MPOTPAMMHBIE CPE/ICTBA U CHUCTEMBI, CIIEUATBHO pa3paboTaHHBIC
WIA  aJanTUpOBaHHBIC JJisi  TpuMeHeHWss B oOydenmn. HazHauenwue

IPEACTABIIEMOTO MEAArorn4ecKoro mporpaMmMHOTO cpeacTsa - WWw.biology.by —

JOCTYT K 00JbIIIMM 0ObeMaM HH(pOpMaIuH, B HeM cojeprxarcs takue Buapl [II1C,
Kak 0a3bl JaHHBIX, AJIEKTPOHHBIC CJIOBApH, TECTHI JJIS OMPEACIICHUS YpPOBHS
3HAaHWA, YMEHWH WJIM YPOBHS pa3BUTHA YdJalllerocs B JaHHBIA MOMEHT,
koHcynbTanmoHHeie [MTIC. Caiit co3man uis TOAIEpKKA y4eOHOTO Tpoliecca o

ouosoruu B BI'TIY um. M. Tanka, a Takke B CUCTEME JIOBY30BCKOTO 00pa30BaHUs.

BIOLOGY.BY

IMABHAR

Puc. 5. Web — c1panuna carita www.biology.by

Ha caiite pa3meniensl KOMIbIOTEpHbIE IporpamMbl "KOHTpoJbHBIE PabOThI 1O
ounosiorun" u "I'noccapuii mo GuosoTUK", KOTOPbHIE MOTYT OBITh HCIIOJIL30BAHbI J1JIs
KOHTPOJIsI 3HaHUN aOUTYpUEHTOB O BCEM pazienaM Kypca ouosioruu. CTyIeHThI
dakymprera ectectBo3HaHus BITIY wmm. M. TaHka MOryT NO3HaKOMHUTBCS C
BOIPOCaMU K 3a4eTy 1o AucturuinHe "OCHOBBI 9KOJIOTUH U SHEprocOepexeHus ", a

TAKIKC IIOJIYYUTb I/IH(l)OpMaHI/IIO O HalIpaBJICHUAX ACATCIbHOCTHU, CTPYKTYPHBIX


http://www.biology.by/
http://www.biology.by/
http://www.biology.by/
http://www.biology.by/
http://www.biology.by/
http://www.biology.by/
http://www.biology.by/
http://www.biology.by/
http://www.biology.by/
http://www.biology.by/

nojipaszieNiecHuii  MHCTUTYTOB Ouosorudeckoro otaeneHuss HAHB. Ha caiire
UMEETCS KapTa, C IOMOIIbI0 KOTOPOM MOKHO MOCETUTH 000 IyHKT MEHIO CaifTa.

Caiir  www.biology.by coxepxutr uerpipe ocHOBHBIX pasmena: «O cebey,

«Abutypuentam», «Ctynentam bBI'TTY um. M. Tanka», «buonayka B benapycuy.
Paznen « AGutypueHTam» BKIIIOYAET B ce€0s1 HECKOJbKO Kareropuit: «Ilporpamma
no ouosorumw», «Jlureparypya», « Kypnan «Penerutop», «KoHTpoJbHBIE pabOTHI
IS 3a09HUKOBY», «['moccapuii mo Owonornu (KOMMBIOTEPHAS TpOrpamma)y,
«KoHTpossHbIE O OHoJTIornH (KOMIBIOTEPHAS TIPOTPaMMa)y.

OTKpBIT JOCTyH K DOJEKTPOHHBIM aBTOPCKUM TNporpaMMaM, HaIlpuUMep,
«CrpaBoyHOE 3JEKTPOHHOE W3/aHWE MJisi YriIyOJEHHOTo U3y4eHHs OUOJIOTUH
«I'moccapuit mo 6monorun» (Kpucesmu T. O., Muxuiox O. H.), «2nektpoHHoe
u3nanue «KonrponbHeie no 6uonorum» (Kpucesuu T. O., IIporacoBunkas T. J1.),
o0yyJaronie-KOHTPOJIUPYIOIIas MporpaMmMa, BKIIIoUaromas B ce0si 15 KOHTPOJIbHBIX
tecToB (900 TectoBBIX 3amanuii). Pazmen «Crtymentam BITIY um. M. Tankay
BKJIIOUaeT B ce0s uH(OpMaIMIio MO I[eAarorM4eckol NpakTUKE, KypCOBOMY
MPOEKTUPOBAHUIO, MPOrpaMMmy IO JAuCHMIUIMHE «OCHOBBI  DKOJIOTMM U
DHEPTOCOEPESIKEHUSDY, CITUCOK JIUTEPATYPhI, PYOPUKY « DKoJIorTHdeckass 00CTaHOBKA
Pb» (HaxomuTcs B cTaguu pa3pab0TKH ), HOBOCTH HAYKH.

B xareropunm «HoBoCcTM Haykm» CTyaeHTam MNPEAJIaracrcsi IOCETUTh CauT

www.elementy.ru . Ha 3ToM moprasie - MHOTO MHTEPECHBIX CTAaTeH 1Mo OHOJIOTHH,

dusnke, xumun. I1a UHGOPMALIUS TOMOXKET MOATOTOBUTH CTYJIEHTaM pedeparsl
[0 pa3JIMYHBIM  JUCUMIUIMHAM  €CTECTBO3HAHMs. TaKkkKe  IOJIb30BATEISAM
pekomeHnayercs 3aiTu Ha cauT MHctutyta renetrku u uuroinorun HAH benapycu

http://igc.bas-net.by/ChD ,no3HakOMHTBCSI ¢ HCTOPUEH MHCTUTYTA, HAIIPABJICHUEM

UCCIICIOBAaHUM, y3HATh O TpoekTe "UepHoObUTh maikecT', a Takke IMOJYyYUTh

JOCTYIl K DJICKTpOHHBIM yucOHMKaMm "I'eHeTmueckwmid cioBaph" http://igc.bas-

net.by/gen-dic , "Dxonornueckwii coBapp” http://igc.bas-net.by/gen-dic .

Paznen «buonayka B bemapycw» 3HaKOMHUT CTYAEHTOB ¢ uUHpoOpMauuen o

ouosornueckoM otaeneann HAH benapycu, o HanpaBieHMM AesTETLHOCTH
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MHCTUTYTOB, BXOJAIIMX B OTAEICHUE, NPOAYKIMH U YCIyTax, MPeIoCTaBIIEMbIX
UMM, aCTIUPAHTYPE MO PA3TUIHBIM OMOJIOTHYECKUM CTICIUATBLHOCTSIM.
Paznen «Kaprta caiftay noMoraer moJb30BATEN0 NOMNACTh B JIHOOOW IYHKT
Ha3Ha4YEeHUs, YTO obJeryaer nouck nHpopmanuu. Calt o0CITy’)KUBAETCSl B CUCTEME
Joomla.
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