MBI HCIIONb3yeM CIEAYIONE METOAUYECKUE MPUEMBI ISl ITPOBEICHUS JICKUUOHHBIX 3aHITUI: Ha
AHTJIMIICKOM SI3bIKE C 00S3aTENBHBIM HUCTIOJIH30BAHNEM TEXHHUUECKHUX CPENICTB — C IIENIbI0 BKIIOYCHUS 3pH-
TEJBbHOM NaMATH CTYJAeHTOB. Ha ceMHHapCKUX 3aHATUAX CTYIEHThI IPEACTABIIAIOT JOMAIIHUE 3aaHHs 110
TEMaM B BHJE NMPE3CHTAlM{ WM YCTHBIX COOOLICHHUI; MPOBOAUTCS OUCKYCCHSA U 3aKpEIJICHUE TOIy4YeH-
HBIX 3HAaHUW Ha OCHOBE OTBETOB 1o Review Questions. s yueta HHTEpECOB CTYJEHTOB C HYJIEBBIM 3Ha-
HUEM AHIJIMHCKOTO S3bIKA JIGKUMOHHBIE M MPAKTHUECKUE 3aHATHS IPOBOAATCS C 00s3aTeIbHBIM MOCIEAO0-
BATEJIbHBIM IEPEBOJIOM MATEPUAIIA HA PYCCKUI S3bIK.

G. V. Belskaya

Belorussian National Technical University

SOME METHODOLOGICAL FEATURES OF THE «<ENVIRONMENTAL SCIENCE»
TEACHING PROCESS IN THE FRAMEWORK OF EDUCATION FOR SUSTAINABLE
DEVELOPMENT

Close interaction between society and environment stands mankind in front of the hard ecological
imperative. It makes necessary to human resource development in the field of ecology, nature management and
environment protection. This purpose may be achieved only in the framework of education for sustainable
development. Education for sustainable development includes interdisciplinary integrated approaches,
progressive pedagogical systems and innovation techniques using as well as polycultural features recording.

«Environmental science» is one of the BUP discipline. Main methodological feature of teaching this
course consists of holistic view on people and their physical, chemical and biological surroundings. All this
aspects are included in an interdisciplinary manner. Lectures-presentations, expressions learning, seminars-
discussions, Internet resources are used. We translate material in Russian language to include students with
zero-level English knowledge in learning process.

H. C. baoxuna, A. E. Opaanosuy, /I. H. Huko/saeBa

Mocxkosckuti 2ocyoapcmeenHulil yHUugepcumem

MATEMATHYECKOE MOJEJIUPOBAHUE BECEHHEI'O TEPMOBAPA B BOJOEME,
YACTUYHO ITOKPLITOM JIbAOM

[Ipu BeceHHEM IpOrpeBe MPECHBIX BOJOEMOB, MOKPBITHIX JIBAOM, IPOUCXOAST CIIOKHBIE TEPMOTU-
POIMHAMHYECKUE MPOIECCH], 00YCIOBICHHBIC aHOMAJIbHBIMKA CBOHMCTBAMHU BOABI BOM3H 4 °C 1 00pazoBa-
nuem tepmoOapa (Th). MccnenoBanusM mporeccoB, CBA3aHHBIX C 3apOXKICHHEM M PaclpoCTpaHEHHUEM
TepMoOapa BECHOW B BOJOEeMax, CBOOOIHBIX OTO JIb/IA, MOCBSIEHO MHOTO KaK HATYpHBIX HAOIIOIEHHM, TaK
U TeopeTHIecKuX paboT, B TOM YHciie H paboT aBTopoB. OHAKO HCCIIeIOBaHUH 0COOSHHOCTEH Mporpesa u
TE€YEHHH B 3TOT NEPHOJ B BOJOEMaX, YACTUYHO MOKPBITHIX JIBIOM, HEOCTATOYHO.

Hacrosmas pabota nocssiiieHa TEOPETUIECKOMY H3YUEeHHUIO ocoOeHHocTel pa3sutus Th, Teuenuii u
nporpeBa MPECHBIX BOJJOEMOB BECHOM B IEPUOJ] OCBOOOXKICHHUS MX OTO JIbJA.

Ha ocHoBe pa3BUTOl paHee HEIMHEHHON CUCTEMBbl YpaBHEHUN TEPMOIMAPOAMHAMHUKH, OIHUCHIBAIO-
el IpoLecchl, NPOUCXOAAIINE B TypOyJIEHTHOH Cpeze, MOCTPOeHa MaTreMaTrhdeckas Mopaesb. PacyeTs
MIPOBOTIMIICH JIJISl ABYMEPHO# Mojenu Bogoema mupuHoi 1500 u rimy6uHo# 10 M 7151 pa3iudHOM THHBL U
TOJIIIMHBI JIEIOBOTO MOKPOBA.

AHanu3 pacueroB MOKas3al, YTO HAOIIONAIOTCS CYILECTBEHHBIC Pa3anius B ()OPMHUPOBAHUM TEUCHUH U
niepementienyn Th st cimyyaeB BogoeMa CBOOOIHOTO (2) ¥ YaCTUYHO TIOKPHITOTO JibioM (0). Bo BTOpOM ciydae
HaOmronaeTcst Tpu (pasel pa3BuThs TeueHuid. [lepBast asa cBsi3anHa ¢ HauanoM pazsutust Th, popmupoBanuem y
KPOMKH Jibzia rmyounHoro Buxps (I'B) u cronba xonomHoi BoAbl ¢ OONBIINM TOPU3OHTANBHBIM TPaAUEHTOM
TeMnepatypsl. Bropas — ¢ nepemeruennem Th o riryOunHOro Buxps. Tpetss ¢asza, 1ocTaToqHO A0Jras, CBsi3a-
Ha C HarpeBOM BObI B MIIyOMHHOM 30HE U BhiTecHeHHeM [ B npubpekHoii mmpkyisinuei. [TokazaHo, 4To 1o
noctkeHus Th riryOMHHOTO BUXpSI CKOPOCTD €ro NepeMeleHns B ciyvasix (a) u (6) oiHaKoBa, a BpeMs JKH3-
HU Th MOKET OTJINYATHCS B HECKOJIBKO Pa3 B 3aBUCMOCTH OT TOJILIMHBI ¥ JUTUHBI JIEASHOTO TIOKPOBA.

Pabota BeimonHena npu GpunancupoBanuu POOU (rpant Ne 11-05-01146-a).
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MATHEMATICAL MODELLING OF A SPRING THERMAL BAR IN THE PARTIALLY
ICE-COVERED RESERVOIR

Complex thermo-hydrodynamic processes relating with anomalous properties of water near 4 °C and
the formation of the thermal bar (TB) occur in the ice-covered fresh-water reservoir during the spring
heating. Many field observations and theoretical works, including those of the authors, have been devoted
to study processes associated with the emergence and spread of the spring thermal bar in ice-free
reservoirs. However, investigations of heating features and flows in this period in ice-covered reservoirs
are not enough.

Present work is devoted to the theoretical study of TB development features, currents and a
heating of freshwater reservoirs in a spring time during the release of ice. Based on previously
developed the nonlinear system of thermo-hydrodynamic equations describing processes in a turbulent
environment, the mathematical model have been built. Calculations were performed for two-
dimensional model of the reservoir 1500 m in width and 10 m in depth for different length and
thickness of the ice cover.

Analysis of the calculations showed that there are significant differences in the formation of
flow and movement of TB for the ice-free (a) and partially ice-covered (b) reservoir. Three phases of
flow development is observed in the second case. The first phase is related with the beginning of the
TB development, the formation of a deep-water vortex (DWYV) near the edge of ice and the column of
cold water with a large horizontal temperature gradient. The second phase is related with the
movement of the TB towards the DWV. The third phase is long enough in time and it is associated
with a heating of water in the deep zone and an extrusion of the DWV by the coastal circulation. It is
shown that before the TB achieve the DWYV its movement speed in the cases (a) and (b) are the same,
while the lifetime of the TB may vary in several times depending on the thickness and length of the
ice cover.

This work was funded by RFBR (grant number 11-05-01146-a).

M. C. boraanoBa, A. B. J/IuTBHHEeHKO

Hucmumym eoouvix npooaem Cesepa KapHI] PAH

NPUMEHEHUE TEOMH®OPMAIIMOHHLIX TEXHOJOTI M IJISI AHAJIM3A
HCITIOJIB30OBAHMSA BOJHBIX PECYPCOB

[IpumeHeHne reonH(OPMAIMOHHBIX TEXHOJIOTHH B pa3HBIX cdepax 3HAHHIA, B TOM YHUCIE U TIPH BbI-
IIOJIHCHUH I'eOFpa(bI/I‘-IeCKI/IX HCCHe]lOBaHI/Iﬁ, CBUACTCILCTBYET O BO3SMOXKXHOCTH PCIICHUA OOJIBIIIOTO CHEK-
Tpa Hay4HBIX U MpakTHueckux BorpocoB cpeactBamu [ IC. [MC-texHONMOTHN TO3BOJISIOT aBTOMATHYECKH
BBITIOJTHATH NTPOCTPAHCTBEHHBIE ONEPallMi ¢ 0OBEKTAMU Ha KapTe, aHATM3UPOBAThL UMEIOIIYIOCS aTpuOy-
TUBHYIO HH(OPMAIINIO U OTIEPATUBHO MOJTYYaTh PE3YNbTATHI IS OIICHKH.

B Hacrosiee BpeMst HaKOIUIEHBI Oobiie 00beMbl HH(DOPMAITHH TT0 BOJHBIM pecypcaM Pecrmy6u-
ku Kapenus u nx ucnonb3oBannio. O0padoTKa U aHaN3 3THX JAaHHBIX B PYYHOM PEXKUME TPeOyEeT OTpoM-
HBIX 3aTPaT BPEMEHHU U CHJI, IIPH TOM BO3MOXKHBI CyOBbeKkTHBHBIC OmnOKu. [Ipumenenue 'MC-TexHomoruit
P BOJOXO3SIICTBEHHBIX MCCIIEAOBAHUAX Hanbosee nepcrnekTuBHO. COTpyaHUKaMu J1abopaTopun reorpa-
¢uu u ruapooruu MuctuTyTa BogHbix npobiem Cesepa KapHI[ PAH Obuia BeinosiHeHa padoTa 1Mo co3/a-
auro ' IC «Bomubie pecypesl Pecrryonuku Kapenus u ux ucrionp3oBanue». OCHOBHOMH 11€/1bI0 paboThI ObI-
JI0 CO3/IaHNe CIIEIHaTH3UPOBaHHON TeOMH(OPMAIIMOHHON CHCTEMBI, 00eCTIeYrBatONIeH Mporecchl POpMU-
pOBaHUS, BEJCHNA U MIPEICTABICHUS JAHHBIX 110 MCIIOIb30BaHMIO BOAHBIX pecypcoB PecmyOnmku Kapemus
JUTSL XO3STICTBEHHBIX HYXKI.

B dopmare Maplnfo 9.5 co3nana reorpaduueckas uadopmanuonHas cuctema «Bogonorpedu-
tenu PecniyOonuku Kapenus». B Heit chopmupoBaHbl TeMaTudeckue kaprorpadudeckue ciou: «Bomgo-
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