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BBEJIEHUE

JanHoe yuyeOHOe nocobue mpeaHa3HayeHo JUIsl 00eCreuyeHus JUCIUILIN-
Hbl «J[eJOBOM WHOCTPAaHHBIN SI3bIK» I CTYAECHTOB MAarucTparypbl 3a0YHOTO
otaenenus HanpasiaeHus noArotoBku 08.03.01 u 08.04.01. CtpoutenbCTBO.

YueOnoe mnocobue «IIpodeccrnoHanbHO-OPUEHTUPOBAHHBIN AHTIMHCKUI
JUISl CTYAGHTOB MarucTpaTrypbl 3a04YHOTO OTAEJEHUS» COCTOMT W3 JIBYX paszje-
JIOB, PacKpbIBAIOIMX KOHIIENITyaJIbHbIE OCHOBBI aKTMBHOI'O OOYYEHHs, a TaKKe
00001IAIONINX OMBIT MPENoJaBaTeNei MO MCIMOJb30BAHUI0 AKTUBHBIX METOJIOB
oOy4deHus: IpHU OpraHU3aluu MPOPECCUOHATBHO OPUEHTHUPOBAHHOTO MHOS3bIY-
HOro OOLIEHMsI CTYJ€HTOB MAaruCTPaHTOB PA3JIMYHbIX HalpaBJICHUI MOATOTOB-
k. B mocobun npencraBieHbl pa3inuyHble aCMIEKThl CTPOUTENBHOM cdephl aes-
TEJIBHOCTH, a TAK)KE COIEPKUTCS PsiJi KOMMYHUKATUBHBIX M TBOPYECKHUX 3a]a-
Huil. Bce acnekTsl ctpoutenbHON chephl nesTENbHOCTH ObUIM OTOOpPAHBI C MO-
MOILBIO aHAJIM3a MPAKTUYECKON 3HAYMMOCTH MaTepuaia B NMpodeccuoHaNbHON
NEeATEIbHOCTH MaruCTPaHTOB.

B nocobum mnpencraBieHbl ayTEHTHYHBIE TEKCThI MPOQECCHOHATBHON
HaIpPaBJIEHHOCTH, a TaK)Ke pa3HOOOpa3HbIe 1O (POpPME U CONEPIKAHUIO YIIpaKHE-
HUSI, OCHOBaHHbIE HA AKTUBHBIX TEXHOJOTHSIX OOy4EeHHS W HANpPaBICHHBIX Ha
AaKTUBHM3aLMI0O M3YyYEHHOIO Marepuayia. YIpaXKHEHHs TBOPYECKOIO XapakKTepa
UMEIOT LIeTb C(POPMUPOBATH MOJIOKUTEIBHYIO MOTHBALIMIO K U3YUYEHUIO JaHHON
TEMBI U MPEIMETa B LIEJIOM, a TaKke 00ecrnednTh (POPMUPOBAHUE HABBIKOB yCT-
HOM M NMMCBPMEHHOM KOMMYHHUKAallUM HAa MHOCTPaHHOM s3bIKe. B mponecce ux
BBITIOJIHEHHSI CTY/ACHTHI BOBJICYEHBI B KBa3UMPO(HECCHOHATBHYIO AESITEIbHOCTD,
KOTOpasi HeceT B ce0e uepThl ux Oyaymiei nmpodecCHoHATbHOU AesITEIbHOCTH C
UCIOJIb30BaHUEM MHOCTPAHHOIO sA3bIKa, (OPMUPYS LIEIOCTHBIN 00pa3 Oyayuieil
npodeccuonansHoi cutyanuuu. Kpome toro, pazpaboTaHHbIe TBOPUECKHE 3a/1a-
HUS HaIlpaBJIEHbl HA CTUMYJMPOBAHUE COBMECTHOM PalOThI, I/l€ KaXIblil CTY-
JEHT NPUOOPETaeT HAaBBIKM COLMAJIBHOIO B3aWMOJEWUCTBUS, KOJUIEKTUBHYIO
HaIlpaBJIEHHOCTb, LIECHHOCTHBIE OPUEHTALMU W YCTAHOBKHW, NPHUCYLIUE CIELHUA-
JUCTY.

[Tocobue pexomeHayeTCs sl UCTIONb30BAHMS, KaK JIJIsl ayAUTOPHOM, TaK
U JUI1 CaMOCTOATEIbHON pabOThl CTYAEHTOB-MAaruCTPaHTOB 3a04YHOM (HOPMBI
00yueHus.

ABTOpBI BBIP@XAIOT 0JIArOJJAPHOCTh BCEMY KOJIJIEKTUBY Ka(eaphl HWHO-
crpanHbix a3bikoB HHI'ACY, peneHzeHtam, mpernojaBaTesisiM CIEHHaIbHbIX
kadpenp HHI'ACY u cryaeHtamM-MarucTpaHTam 3a MOMOIIb U I[EHHbIE 3amMeya-
HUS B IIPOIIECCE MOATOTOBKE JAHHOTO MOCOOUS.



PA3JIEJI 1. OCHOBBI OPTAHU3AIIUN AKTUBHOI'O OBYYEHUA
1.1. OIIHCAHHE TEXHOJIOTHU AKTUBHOI'O OBYYEHHUA

Bricokue Temmbl pa3BUTHS OOIIECTBA, CTPEMHUTEIHLHO MEHSIOIINECS Tpe-
OOBaHUs K BBITYCKHHUKY BY3a, OOJBIION 00beM HHPOPMAIIH, HEOOXOIUMOM ISt
YCBOGHHUSA K KOHILYy O0Oy4YEeHUSsI, BBIHYKAAIOT UCIIOJIb30BaTh B BY30BCKOM 00pa3o0-
BaHUU PaA3IMYHbIE METO/IbI AKTUBHOTO 00y4eHUS. AKTUBHBIE METObI O0yUYECHUS
NOHUMAIOTCSI HAMU KaK METOJIbl, CTUMYJIUPYIOUINE MMO3HABATEIbHYIO ACSITElNb-
HOCTb 00YYaIOIIUXCs, OHU CTPOSITCSI B OCHOBHOM Ha JAMAJIOTe, MPEANoarainem
CcBOOOJIHBI OOMEH MHEHUSMH O MYTSIX pa3pelieHuss TOW WIM MHON MpoOIeMbl,
XapaKTepU3yITCSd BBICOKMM YPOBHEM aKTHBHOCTH ydamuxcs. McciemoBanus
MOKa3bIBAIOT, YTO UIMEHHO HA aKTHBHBIX 3aHATHSX — €CIM OHH OPUEHTUPOBAHBI
Ha JIOCTUKEHHE KOHKPETHBIX LIeJel U XOpOIIO OpraHU30BaHbl — ydalluecs 4a-
CTO yCBaMBAIOT MaTepHall HauboJee MOJHO U C MOJIb30H st ce0s. To 03Hava-
eT, YTO y4alllhecs yMaloT O TOM, YTO OHU M3YYalOT, IPUMEHSIOT 3TO B CUTYa-
[USX PEANbHOM >KU3HHU WU AJIs JalbHEHIIero 00y4eHuss 1 MOTYT MPOJ0JKATh
YUUTBCSI caMocCTOsITeNbHO. OOyueHue, KOTOpoe MOKHO HCIOJIb30BaTh, 00yye-
HUE, KOTOPOE SIBJISIETCA JIOJITOBEYHBIM, — 3TO Topa3ao Oonee 3pdexTuBHOE Npu-
JIOKEHHWE BPEMEHU Iefjarora 1 CpeJCcTB 0OILIECTBa, HEKENU 00ydeHHe, KOTOpOoe
OCTaBIISI€T yUaIINXCS MACCUBHBIMH, KOTOPOE YTOMIIAET Mefarora ogHooOpa3uem
U KOTOpOE BCKOpE 3a0bIBAETCS, MOTOMY YTO OHO HE HCIIOJIb3YeTCsl Ha MPAKTHKE
U HE pa3BUBACTCS.

Bo3moxnoctu pas3IMIHbBIX MCETOI0B 06yquI/m B CMBICJIC aKTHBH3allUH
y‘lC6H0ﬁ ACATCIIBHOCTHU PA3JIMYHbI, OHU 3aBUCAT OT MPHUPOALI U COACPIKAHUA CO-
OTBCTCTBYIOIICT'O MCTO/I4, CII0CO00B MX HCIIOJIB30BaHUs, MACTCPCTBA 1ICaarora.

B nanHoMm nmocoGuu B KauecTBEe MHCTPYMEHTA JUIsl OpraHU3alMi aKTUBHO-
ro oOy4deHUs mpejiaraeTcs neJarorudeckas TexHojorus «Pa3Buruhe kputnye-
CKOT'0 MBIIIJICHUS Yepe3 uTeHrue u nucbMo» (nanee PKMUII), paspaboTanHas B
cepeaquHe 90-x TroJO0B aMEPUKAHCKUMH MPENOJIaBaTEIsIMU-TICUX0JI0TaMH
(dxennun . Ctumn, Keptuc C.Mepenut, Yapnsz Temmun). B pabotax M.B. Kna-
puHa otmeuaercs, uto B CIIA ¢ 80-x rooB, a B eBponerckux crpaHax ¢ 90-x
TOJIOB MPOIUIOr0 CTOJETHUS, PAa3BUTHE KPUTUUYECKOTO MBIIIJIEHUS CTal0 OJHOMI
U3 OCHOBHBIX 11€JIeil 00pa3zoBaHus

[Ton TepMUHOM “KPUTHYECKOE MBIIIJIEHUE MOHUMAETCSI CUCTEMA MBICIH-
TEJIbHBIX XapaKTEPUCTUK U KOMMYHUKATUBHBIX KAYECTB JIMYHOCTH, MO3BOJIAIO-
mmx 3Q¢GeKTUBHO paboTaTh ¢ HHPOPMAIHEH.

[{enp 1aHHOM TEXHOJOTUU — PA3BUTUE MBICIUTEIbHBIX HABBIKOB yYalluX-
csl, HEOOXOMMBIX HE TOJBKO B yu€Oe, HO M B OOBIYHOM KU3HU. Y MEHHE TPUHU-
MaTh B3BEILIEHHBIE pelIeHUs, paboTaTh ¢ MH(pOpPMAIMEH, aHATU3UPOBATh pa3-
JUYHBIE CTOPOHBI SIBICHUM M Tak jaanee. J[aHHAas TEXHOJOrWs HalpaBjieHa Ha
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pPa3sBUTUC YYCHHKA, OCHOBHBLIMU ITOKA34aTCIIAIMHW KOTOPOT'O ABJIAKOTCS OLICHOY-
HOCTb, OTKPBLITOCTL HOBLIM HJCAM, COOCTBEHHOE MHEHHUE U pe(bJICKCI/I}I c00-
CTBCHHBIX CYX(HCHHﬁ.

OcoOEHHOCTH 3TOM TEXHOJIOTHH 3aKJIIOYAIOTCS B TOM, 4TO:

v' yueOHBI POIECC CTPOUTCS Ha 3aKOHOMEPHOCTSAX B3aMMOIEHCTBHSI
JMYHOCTU ¥ UH(OpPMAIIUU, 3aKOHOMEPHOCTAX M MEXaHHW3MaxX MPOLeCCOB MO3HAa-
HUS;

v/ Ha JTamax TEXHOJOTHH MOTYT MPUMEHATHCSA PasHOOOpasHbe (op-
MBI M CTpaTEruu paboThl C TEKCTOM, OPTaHU3aIUHU JUCKYCCHUM;

v\ CTpaTerud TEXHOJIOTMH TO3BOJIAIOT BCE OOYUYEHHE MPOBOAUTH Ha
OCHOBE MPUHIIMIIOB COTPYJHUYECTBA, COBMECTHOIO IJIAHUPOBAHUS U pedIiek-
CHU.

OOyuaroiuiicsi, COCOOHBIN KPUTHYECKH MBICIUTD, BIaJ€ET pa3zHoo0pas3-
HBIMH CITIOCOOAMH OCMBICIICHUS U OLIEHKU WH(OPMAIIUU, MOKET BBIICIUTH TPO-
TUBOPEYHsI, apryMEHTUPOBATh CBOIO TOUYKY 3pPEHHUS, ONMUPAsICh HE TOJIBKO Ha
CBOM 3HaHHUSI, HO U Ha MHEHHUE cobeceqHuKka. OH MOXET OCYIIECTBIISThH TUIAHO-
MEPHBI TIOUCK OTBETOB Ha BOMPOCHI, BCKPHIBATh IPUYHUHBI U MOCIEACTBUS (Pax-
TOB.

@®opwmsl 3ansatuid B PKMUII otimmuaroTcs oT ypoOKOB B TPaJWLIMOHHOM
oOyueHnuu. OOyyaromuecs He CUAAT NACCUBHO, CIylIas NpernojaBarens, a cra-
HOBSITCA TJIABHBIMH JEHCTBYIOLIMMU JHIIAMH 3aHATUA. OHU TyMarT U BCIIOMU-
HAIOT PO ce0sl, JeATCs PacCykACHUAMU APYT C IPYroM, YUTAKOT, MUILYT, 00-
CYXJAlT IPOYUTAHHOE. TEeKCTy OTBOAMUTCS NPUOPUTETHAS POJb: €r0 YUTAIOT,
NEPEeCKa3bIBAIOT, AHAIU3UPYIOT, TPAaHCHOPMHUPYIOT, WUHTEPIPETUPYIOT, IUCKY-
TUPYIOT, HAKOHEL, COUUHSIOT.

Ponp npenonaBatens B JaHHOM MPOLIECCE ABISETCA B OCHOBHOM KOOPAM-
HUPYIOLIEH.

TexHoJIOrMYeCKyl0 OCHOBY COCTaBIIsIeT 0a30Basi MOJAENb TPEX CTaIUil
«BBI30B — OCMBICIIEHHE — pediekcus», KOTopas MO3BOJIAET MOMOYb 00ydaro-
IMIMMCSI CaMHUM OTPEACNATh LEeTd OOY4YEeHHs, OCYIIECTBISATh AKTUBHBIN MOHMCK
UH(pOpPMaLIUU U Pa3MBIIUIATE O TOM, YTO OHM Y3HAJH.

Ha cragum BbI30Ba (evocation) B CO3HAHUM yYaIMXCSI TPOUCXOIUT IPO-
LECC aKTyaIM3aluy UMEIIINXCS 3HAaHUN U NPEICTABICHUN O MPEIMETE U3yde-
Husl. [10CKOJIBKY MpU 3TOM COYETAIOTCS MHAMWBHyallbHAS U TPYMIoOBas (OpPMbI
paboThl, y4acTHE CTYACHTOB B 00Opa30oBaTEIbHOM IMPOIIECCE AKTUBU3UPYETCH,
dbopMupyeTcsi mo3HaBATENbHbBIN UHTEpec. Pe3ynbTaToM NaHHBIX MPOLIECCOB SIB-



JSIETCSl CaMOCTOSTENbHOE OIpe/eNiCHHe UMU IIeNd JajbHeiIeld yueOHon aes-
TEJIbHOCTH.

Ha craguu ocmeicnenus (realization) oOywaromiuiicsi BCTymaeT B HEMO-
CpPEACTBEHHBIM KOHTAaKT C HOBOM HH(OpMalMEell — HOCUTEJEM HOBBIX HJICH.
[Tpoucxoaut ee cuctematuzanus. CTyI€HT NOJy4aeT BO3MOKHOCTb 3ayMaThCs
0 MPUPOJE U3yUYaeMOro 00BEKTa, YIUTCS (OPMYIUPOBATH BOMIPOCHI IO MEPE CO-
OTHECEHUs YK€ M3BECTHOM M HOBOW MH(OpPMAIMU U BbIPAOOTKH COOCTBEHHBIX
yMo3akitoueHuid. OueHb BaXKHO, YTO YK€ HAa 3TOM 3Talle C IOMOUIBIO psAJia MpH-
€MOB IPENOJaBaTeNb TOMOraeT y4alUMCsl OTCIIEKNUBATH MIPOLECC COOCTBEHHO-
IO NIOHUMaHUs HOBBIX HJIEH.

Cranus peduexcuu (reflection) xapakTepusyeTcs T€M, 4TO 00yUaroIIuecs
3aKPETUITIOT HOBBIE 3HAHWS U aKTUBHO MEPECTPANBAIOT COOCTBEHHBIE MPEJICTAB-
JICHUS C TEM, YTOOBI BKIIFOYUTH B HUX HOBBIC TTOHATHS. Takum 00pa3om, Impouc-
XOJIUT “IPUCBOCHKME” HOBOTO 3HaHUA W (OPMHUPOBAHHE HA €r0 OCHOBE CBOETO
apryMEHTHPOBAHHOTO MpEACTaBlIeHUs 00 U3yyaeMoM OObEKTe. AHAIHU3 CTYICH-
TaMu pa3BUTHS U 3PPEKTUBHOCTU COOCTBEHHBIX MBICIUTEIBHBIX ONEPALMMA CO-
CTaBJISET CYIIHOCTh JAHHOTO 3Tala.

B xozxe pabotsl 1o Takoil Mozienan 00ydaroluecs: OBIaIeBalOT pa3InYHbI-
MU CHOCOOaMM HMHTErpupOBaHUA HMH(OpMAaINU, BbIPaOaTHIBAIOT COOCTBEHHOE
MHEHHE Ha OCHOBE OCMBICIECHMS PA3IMYHOTO OIBITA, UAECH U MIPEACTaBICHUH,
CTPOUTh YMO3AK/IIOUYEHHUS U JOTMYECKHUE LIENH J0Ka3aTeNIbCTB, BHIPAKATh CBOU
MBICJIH YETKO, TOHITHO JUIsl IPYTUX, YBEPEHHO U KOPPEKTHO MO OTHOUIEHUIO K
OKPYKAIOILHM.

Ha meroamyeckoM ypOBHE TEXHOJIOTHSI MPEACTABISET COOOM CHCTEMY
IPUEMOB U CTpaTeruii, OOBEAUHSIOMUX MPUEMbl Y4eOHOU padOThl MO BHUAAM
y4eOHOM JEeATEeIbHOCTH HE3aBUCHMMO OT KOHKPETHOro cojaepkanus. bazopas
MOJIeJIb 33J1a€T HE TOJBKO OINPEIECICHHYIO JIOTUKY MOCTPOEHUSl 3aHATHS, HO U
MOCJIEIOBATEIBHOCTb, U CIOCOOBI COYETAHUSI KOHKPETHBIX METOJIUYECKHUX IMPH-
€MOB.

B pamxkax 6a3oBoit mogenu «Boi3oB-OcMmbicnenne-Pa3meliiienne» MOryT
OBITh HCIIOJIb30BAHBI Pa3HOOOpa3HbIE CTpaTeruu OOYy4YeHHs, AOCTATOYHO H3-
BECTHbIE U allpOOMPOBAHHBIE B MEJarOrMYECKOM MPaKTUKE: CTpaTErnu Koomepa-
TUBHOTO OOy4€HHUs, CTpaTeruu MpoOJIEMHOr0 00yUYEHHs, TEXHOJIOTHH OpTraHn3a-
U1 Y4eOHOH TUCKYCCHUMU.

Haz{o 3aMCTHUTB, 4YTO o6yquHe IO TCXHOJIOTMU PA3BUTUA KPUTHUUCCKOI'O
MBIIIJICHUS CTAHOBUTCS MPOAYKTUBHLIM JIMIIb TOrAa, Korga caM IperogaBaTciib
B IIPOHeECCC OCO3HAHUA COOCTBEHHOM ACATCIIBPHOCTHU croco0eH OTKa3aTbCs OT



opHUIMATBHO YTBEPKACHHBIX M TOJaMU MPAKTUKYEMBIX METOIOB pPabOTHI.
HeoOxoaumo pa3pylieHre Takux Ne1arorndeckux CTEPEOTUIIOB, KaK:

v OTICHKA TTPEToIaBaTesieM 00y4aeMbIX;

v CTYJCHT He JOJDKEH JIeJIaTh OIIHOOK;

v MIPEIO/IaBaTEIb 3HACT, KAK U YTO JOJKEH OTBEYATh CTYCHT;

v MpenoaaBaTelib YUuT, a CTYJICHT YUUTCS,

v MPEIO/IaBaTelb IOJKEH 3HATh OTBETHI HAa BCE BOIPOCHI, KOTOPHIE
BO3HHUKAIOT HA 3aHITHH;

v Ha BOIPOC IIpernoaaBaTessi BCeria JODKeH ObITh OTBET.

Kpome Toro, o4eBHIHO, YTO MEPEXO] K YUYEHHIO, COCPEAOTOUYECHHOMY Ha
caMOM O0ydyarouiemcsi, peACcTaBIsAeT Ui MeJarora 3HauuTeIbHble TPYIHOCTH,
MOCKOJIBKY MPEBPAILAET €r0 U3 MEXaHUYECKOTO «IEPEeHOCUrKa HHPOpMaAIuu» B
HACTOSAIIETO MapTHepa MO «Ipoleccy A0o0buM 3HaHui». [losTomy mpu Bceit
CBOEM, Ka3aj0ch Obl, CyXOl TEXHOJIOTMYHOCTH, JaHHAsI MOJIENb OCTaBJISET Meia-
rory IIMPOKOE TOJie NEATEIbHOCTH sl MPO(EecCHOHAIBHOTO pOCTa, M YTO
HEMAaJIOBAXXHO, Il peaIu3allid CBOUX JIMYHOCTHBIX KauyeCTB.

TexHOIOTHIO Pa3BUTHSI KPUTUUECKOTO MBIIUICHUS MOXXHO CUUTATh WHTE-
IpUPYIOIIEH, B HEl 0000IIEHbI HAPAOOTKU MHOTHX TEXHOJIOTHH: OHa 0Oecreyu-
BaeT U Pa3BUTHE MBINIUICHUS, U (POPMUPOBAaHNE KOMMYHUKATHBHBIX CITIOCOOHO-
CTeH, ¥ BEIPAOOTKY YMEHHS CAMOCTOSITENBHON paboThl. B cBs3u ¢ GombimMm ap-
CEHAJIOM TPUEMOB U METOJIOB, BXOSIINX B TEXHOJIOTHIO, KKIBIA MPENoIaBa-
T€Jh MOXKET BBIOPATh T€, KOTOPHIE OJIM3KUA JTUYHO €My, HE BBIXOJS 3a TPAHUIIBI
PaMOYHOTO TIOJIX0J]a JAaHHOW TEXHOJIOTHH (pa3pelieHo BCe TO, UTO He 3ampere-
HO). To ecTh Jj1s M1000TO IIeJgarora OHa MOKET CTaTh «CBOEH». ITO OYEHb BaXK-
HO B TOM CJy4yae, KOTJja MeIarornuyeCcKiii KOJUIEKTUB CTPEMHTCS JOCTHYb TTO3H-
IIMOHHOTO €IMHCTBA BCEX MPEIO/IaBaTEICH.

B sToM nmocobuu npeacraBieHbl BO3MOKHOCTH UCIIOJIB30BAHUS TEXHOJIO-
MU PA3BUTHUSA KPUTUYECKOTO MBIIUICHUS U CTYAEHTOB Pa3/IMYHbIX Halpasle-
HUIl MarucTpaTypsl, Mo3BoJstonue 3Q(HEeKTUBHO YNPaBIsATh MEAATOTUYECKUM
IIPOLIECCOM.



1.2. IPHEMBI TEXHOJIOTHH AKTHBHOI' O OFYYEHHUA
IMpuém «MapkupoBoYHast TA0JHUIIA»

Cy1miecTByeT MHOXECTBO CIIOCOOOB IpaUieCcKOil OpraHu3aIluu MaTepua-
na. Cpear HUX CaMbIMHU PacIIPOCTPaHEHHBIMH SABJISIFOTCS Ta0nuiel. [Ipeniaraem
paccMoTpeTh (HOpMYy KOHICNITYyaJbHOW TAOJHMIbI, CBOJHOW TaOIHIIb. MOXHO
paccMaTpUBaTh JAHHBIA TPUEM, KaK MPUEM CTaauu pedaeKcuu, HO B OOJIbIICH
CTCTICHH — 3TO CTPATETUU BEACHHUS 3aHATHS B IIEJIOM.

[Ipu 3anonHeHUM TaOJUIBI MCIIONB3YETCs MPHUEM, KOTOPBIM HA3bIBACTCS
HNHCEPT (ILN.S.E.R.T. — «Interactive Notation System for Enhanced Reading
and Thinking»)

3HaAYKU: \/ — OJTO 4 3HaJd, + — HOBaA I/IH(I)OpMaIII/IH; - — IPOTHBOPCUUT
MOUM HPCACTABIICHUAM; ?— HHCl)OpMaI_II/ISI HCTIOHATHA NN HEAOCTAaTOYHaA.

Ha urenue texcra otBoguTes 15-20 MUHYT.

I I D I

A aTo 3HaxN 1 He 3HanN HUudopmanua HWHPopmManua
3TOro (o S0 0o ..
NPOTUBOpPEYU HEMOHATHA
T MOUM WUJIH
npejcraBJieH HeAOoCTAaTO4YH

HAM, IIOTOMY
9qTO ...

a J1J1sl MeHs,
MNOTOMY 4TO ...

3aKOHYMB YUTATh, YYACTHUKU JOJKHBI HAPUCOBATh U 3alOJIHUTH «Map-
KUPOBOYHYIO TaOJIHILy», B KaXAyI0 KOJOHKY KOTOPOH ClIelyeT BHECTU HE MEHEee
3-4 MyHKTOB.

ITocne mpouteHus: TekcTa, 0Oydaromuecs AEIATCS CBOMMM BIIEUATJICHUS-
MU, CPAaBHUBAIOT WH(OPMALIMIO, 3aHECEHHYIO B TAOIHIIbI.

[Ipuem «KonnenTtyanbHas Tabauiia» MOMOTAaeT CHCTEMATHU3WPOBATH WH-
dbopmanuio, MPOBOAUTH MAPATIICIIH MEXIY SIBICHUSIMHU, COOBITUSIMH WIH (haKTa-
MHU.

I[aHHBIC CpPaBHUTCIIBHEBIC Ta6HI/IHBI IIOMOIrar0OT YBHUACTb Y4YalllUMCA HE
TOJIBKO OTJIIMYUTCIIBHBIC ITIPU3HAKH O6’I)CKTOB, HO U IIO3BOJIAIOT 6BICTpC€ " 1IpoY-
HEC 3allOMHUHATh I/IH(I)OpMaHI/IIO. CocraBneHue CpaBHUTCIBbHBIX Ta6HI/IH MOJKHO
HCIIOJIB30BaTh KaK Ha CTaAHWH BbI30BA, TaK U HA CTaJAWH OCMBICIICHHA.



JlanHast paboTa MO3BOJISIET Pa3BHBATh y OOYYAIOIIUXCS MOMUMO YMEHHUS
paboTHI C TEKCTOM, CIEAYIOIINE YMEHHUS:

BBIJIETISITH KIIFOYEBBIE CIIOBA;

CHUCTEMAaTHU3UPOBATH HEOOXOAUMYIO HH(GOPMAITHIO;
aHaAJIM3UPOBaTh, CPABHUBATH U 0000111aTh HHPOPMAIIHUIO;
pa3BUTHE MOHOJIOTHYECKOMN PEUH;

HOTPEOHOCTH B MOUCKE JOMOJIHUTEIBHON HHPOPMALIUY.

AN N N NN

OTH BOIPOCHI MOTYT OCTAaThbCsl B KQUECTBE JIOMAIIHETO 33aJaHHs, KOTOPOe
npuHUMaeT GopMy yBIEKaTEIbHON pabOTHI ¢ HH(POPMALIHEH.

IIpuem «CocraBiieHue Kiaacrepa»

Knacrep — npuem cucremaTuzaluy Marepuaia B BUJE CXEMbl (PUCYHKA),
KOI'/Ia BBIJIETISIFOTCSI CMBICIIOBBIE €AMHMIIBI TeKcTa. [IpaBuia mocTpoeHus Kia-
cTEpa OYEHb NPOCTHIE.

Knacrep oopmisieTrcss B Buae Moienu TUIAHETHl CO CITyTHUKaMu. B 11eH-
TpPE PacCIoiaraeTcs OCHOBHOE TOHSTHE, MBICIb, 1O CTOPOHAM O0O03HAYAIOTCS
KPYITHBIE CMBICIIOBBIE €IMHUIIbI, COETMHEHHBIE C LIEHTPAJIbHBIM MOHATHEM Mpsi-
MBIMH JTUHUSMU. DTO MOT'YT OBITh CJIOBA, CIOBOCOUYETAHUS, BhIpAXKAIOUIUE UIIEH,
MbIC/IH, (akThl, 00pa3bl, acCOLUMALUM, KACAIOUIMECs MaHHOW TeMbl. Bokpyr
«CITyTHUKOB» IIEHTPAJIbHOU IJIAaHEThl MOTYT HaXOJIUTHCS MEHEE 3HAUUTEIbHBIC
CMBICJIOBBIE €UHUIIBI, 00JIe€ MOJTHO PACKPHIBAIOIINE TEMY U PACIIUPSIONIHE JIO-
rMYecKue CBsI3u. BaXkHO yMeTh KOHKPETU3UPOBAaTh KaTeropuu, 0OOCHOBBIBAS UX
IIpY MOMOIIM MHEHUH U (PAaKTOB, coepkKalluxcs B uzydaeMoMm marepuaie. Cu-
cTeMa KJIACTEPOB OXBATHIBAET OOJIBIIOE KOJIMYECTBO HH(POPMALIUU.

N /

——/ OCHOBHAA !
TEMA

N4 N

[Tpuem «Knacrepbl» UCHOIB3YIOTCS KaK Ha CTAJWM BBI30BA, TaK U Ha CTa-
UM peQIIeKCHH, T.e. MOXKET ObITh CIOCOOOM MOTHBALMU K PAa3MBILUICHUIO 10
U3yYeHHUS TeMbl WK (POpMOI crucTeMaTU3MPOBAaHU UH(POPMAIIMH TP MO/ABEIe-
HUU UTOTOB.
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B 3aBUCHMOCTH OT IIEJIM MOXKET OBITh OPraHMW30BaHA KaK MHIMBHUIYallb-
Hasl CaMOCTOSATEIbHAs paboTa, TaK M KOJUICKTHUBHAS — B BUJIC OOIIErO COBMECT-
HOTO OOCYKJICHHUS.

OTOT MpUEM pPa3BUBAET YMEHHUE CTPOUTH MPOTHO3bI U 0OOCHOBBIBATH UX,
YUUT UCKYCCTBY MPOBOJUTH AHAJIOTMH, YCTAHABIMBATH CBS3H, Pa3BUBAET HABBIK
OJIHOBPEMEHHOTO PACCMOTPEHHUS HECKOJIBKUX BapHUAaHTOB, CTOJIb HEOOXOAMMBIN
OpU PELIEHUH XU3HEHHBIX MpoOjeM. CrnocoOCTBYET pPa3BUTHIO CHCTEMHOTO
MBILIICHHUS.

IIpuem «3ur3zar»

['pynma obyuaroniuxcs pa3ouBaeTcsi Ha KOMaH bl UlleHy Kax a0l KOMaH-
Jbl IIPUCBAMBAETCSI HOMEP B 3aBUCUMOCTH OT KOJIMYECTBA TEKCTOB, 3arOTABJIU-
BAlOTCA TAOJMYKU C COOTBETCTBYIOIIMMH HOMEPAMHU Ha CTOJIBL.

3areM pacupelersoTcs 3aJaHus, KaXAbld 4JI€H IPYIIbI MTOJIy4aeT CBOM
BOIIPOC (TEKCT) I u3y4yeHus. Ha cTomnsl BBICTABISIIOTCS HOMEPA, COTIIACHO KO-
TOPBIM TNPOUCXOAUT IEPETPYNIIMPOBKA: BCE IEPBBIE HOMEpaA CaAATCA BOKPYT
cTona ¢ 1udpoi 1, BTopble HOMEpa 3aHUMAaOT MecTa BOKPYT cToja Ne2 u T.n.
[Tocne u3yueHust cBoero Bompoca (TEKCTa), COCTABICHUs KiacTepa, odopmuie-
HUs ero Ha jucte A3, oOyuaromiecs: BO3BpAIIalOTCsl B CBOM TPYIIIbI, TPOUCXO-
JUT B3aUMOOOYUYEHHE, T.€. 0OMEH MoydeHHOU nHpopmarnueit B rpymme. CBene-
HUS, TIOCTYIHUBIIME OT BCEX WICHOB I'PYNIBI O00CYXAAOTCs, O(QOpPMIIAIOTCS B
«CBOJIHY1O TabyHIly», B KOTOPOI MEPEUNCIIEHBI T€ KaTETrOPUH, 110 KOTOPHIM MBI
IpeIoJiaraéM CPaBHUBATh KAKUE-TO SIBJIEHMsI, COOBITUS Win (akThl. B KOJIOH-
K{, PaclojOXEHHbIE IO JIEBOM CTOPOHE, 3aHOCUTCS MH(pOpMalus, KOTOPYIO
NPEACTOUT CpaBHUBaATh. Kaxxaas rpynmna 03By4HBaeT pe3yJabTaT CBOEH paOOTHI.

[To uToram ypoka y KakJI0ro 00ydJaroIerocsi B TETpay MoTydaeTcsl KOH-
CIEKT I10 U3y4aeMoU TeMe, cpa3y Mo HECKOJIbKUM BOMPOCAM.

Ha »rtane peduekcun, oOyuaromuecs OENSATCS BIEYATICHUSIMH O XOJ€
ypOKa, 0 CBOEM BKJIaJle B OOILIUI pe3ysbTaT, O MPEUMYIIEeCTBaX WU HEAOCTaT-
Kax Takou (hOpMBI U3YUEHUST HOBOTO MaTepHaia.

[TperMyIiecTBOM CTpaTeruu «3Ur3ar» SBISIETCSA TO, YTO 33 OJHO 3aHSATHE
KKl 00y4aromuiics, BHE 3aBUCUMOCTH OT €r0 CIIOCOOHOCTEH, yCBaWBaeT
0071b111011 00beM HHPOPMAINH, BCIO Pa0OTYy HA 3aHATUU OOYYAIOUIUICS BBITIOJI-
HSIOT B COTPYIHUYECTBE C APYTHMMH YJICHAMU IPYIIbI U OTBETCTBEHHOCTH 3a pe-
3yJbTaT SABJISIETCS OCHOBHOM COCTaBisifolIel 3aHsaTusa. OOydaromumces npeasia-
raeTcsi NpOYNTaTh TEMY 3aHITHUS UM IIOCMOTPETh HAa KaPTUHKY, Ha KOTOPOU 3Ta
TeMa n300pakeHa, 1 OTBETUTh Ha BOIIPOC:

v' O yeM MOXET TIOUTH pedb?
v' Kakas accouuaiiis y Bac BO3HHMKAET, KOTJIa BbI CMOTPHUTE Ha 3Ty
KapTUHKY?
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O6yqa101unec;1 NEPCUYNCIIAIOT BCC BO3ZHHUKIIME acComMUallih, KOTOPBIC
npernoaaBaTciib 3alIMCbIBACT HA JIOCKE

IIpuem «IlomeTkH HA MOJIAX»

O6yt1a1011mec;1 IMOJYYaroT TCKCT U ACTIalOT B HEM COOTBCTCTBYIOIIUE I10-
MCTKU:

«+» — MOCTaBbTE HA MOJAX, €CIU MH(POpMAIHsi, KOTOPYIO BBl H3ydyaeTe,
COOTBETCTBYET TOMY, YTO Bbl 3HAETE;

«-» — MOCTaBbTE Ha IMOJISIX, €CIM MHpOpMaLUs, KOTOPYIO Bbl U3Yy4aeTe,
IPOTUBOPEUYHUT TOMY, UTO BBl 3HAJIH 00 3TOM BOIIPOCE;

«\» — MocTaBbTe Ha MoJISIX, eclii uHpOpMaIs, KOTOPYIO BBl U3ydaeTe,
SIBJIAEeTCS HOBOM HJ1s1 Bac;

«?» — mocTaBbTe HA MOJISIX, €CU MH(MOpMaIus, KOTOPYIO Bbl U3y4aerTe,
SBJIIETCSI HETIOHATHON Wi Bbl XxoTenu Obl moJyduTh 0oJiee MoApOOHbIE CBEE-
HUS 110 JAHHOMY BOIIPOCY.

Takum oOpazom, B mpoliecce YTEHHUsS] TEKCTa, OOydaroluecs JIeNaiT ye-
TBIPE TUIIA TIOMETOK HA TOJSIX, B COOTBETCTBUHM CO CBOMMH 3HAHHMSMHU U TIOHU-
MaHueM. BpeMst Ha paboTy OTBOIUTCS B 3aBHCUMOCTH OT 00beMa TEKCTa

IIpuem «KiroueBnie cioBa»

Ha craguu BeI30Ba U3 pacckasza BRIOMPAIOTCS KIIOYEBBIE CIIOBA, U B TPYII-
nax MpeJIaraeTcsi COCTaBUTh C HUMU CBOM COOCTBEHHBIN pacckas, OMUpasch Ha
CcOOCTBEHHBIE MPEATIOI0KEHUS

Ha cragum ocmbicienuss HamMu ObUIM BBIJEICHBI OTPHIBKM M B Iay3ax
MEXKJYy OTPBIBKAMM HAaMHU 3aJ1aBajlUCh BOIIPOCHI, CTUMYJIUPYIOLIUE Pa3JINYHbIE
YPOBHH NO3HAHUS.

Ha craguu peduexcun BO3MOKHO BO3BpAIICHHE K KIHOUEBBIM CIIOBAM,
MPEACTABICHHBIM B HAayalle 3aHSITHS U KOPPEKTUPOBKA PACCKa30B B COOTBET-
CTBUHU C MPOYUTAHHBIM PACCKA30M WJIM HAITMCAHWE COYMHEHUs, 0003Ha4as mpo-
0JiIeMbl, 3aTPOHYTHIE B paccKase.

IIpuem «IlecTh MIIsIN KPUTHYECKOT0 MbILIJIEHUs JABapaa Ae bono»

D710 3amaHne OOBIYHO WCTOJB3YETCS MHOIO Ha CTaJuH O0OOIIEHUS U CH-
CTEeMaTU3alWM, T.€. HA CTaguu PEQIICKCUU. ITOT MPUEM SBISCTCA YIOOHBIM
CII0COOOM YTIPaBJIATH MBIIINICHUEM H MTEPEKITI0YATh €ro.

On sgBisercs OIHHUM M3 HMHCTPYMCHTOB PA3BHUTHUA TBOPUYCCKOI'O MBIIIC-
HHA.

Meton no3BOJISIET Pa3Ae/IUTh MBIIJIEHUE HA LIECTh TUIIOB, UM PEKUMOB,
Ka)XJIOMY M3 KOTOPBIX OTBeuaeT Metadopuueckas nsetHas "nuina’. Takoe ne-
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JICHHE TIO3BOJISIET UCIIOIB30BaTh KAXKIbIA PEKUM HAMHOTO 3P QeKTUBHEE, U BECH
MPOLIECC MBIIIICHUSI CTAHOBUTCS O0Jiee CPOKYCUPOBAHHBIM U YCTONYHUBBIM.

Hanesasi, cHumasi, cMeHssl ISy, MBI IPUHUMAaeM Ha ce0sl ONpesesieH-
HYIO POJIb, HA KOTOPYIO 3Ta NIJIANA YKA3bIBACT.

MeTo 1IeCTH HUISI — 3TO IPUMEHEHHE TOTO JK€ MPUHIIMITA B MBIIUICHUU:
IIOMBITKA HAYYUTHCS YACIATh BHUMAHHE PA3HBIM aClEeKTaM MBIILICHUS 0 O/I-
HOMY 3a pa3. B pe3ynbpTaTe coueTaHue 3THX Pa3IMYHBIX ACIICKTOB JAeT MBIIILIC-
HHE B IIOJIHOM O0BEME.

HlecTh MUISANT KPUTHYECKOTO MbINLJIEHUs1 DABapaa ae bono

BLUE HAT-Process

The Big Picture,/Thinking about
Thinking

—., What thinking is needed?

"/ Where are we now?

What do we need to do next?

RED IAT- Feelings

Intuition, hunches, instinct.
- How do | feel about this?
r—. What do | like about

"/ these feelings? |[do not like?)

WHITE HAT- Faets

What do | know?

What do | need to find out?
How will | get the
information | need?

GREEN HAT- (‘ﬂ‘llti.\'i.[_\" BLACK HAT- Caution

What new ideas are possible?
What is my suggestion?

| How can this be changed

- or improved?

~  The Negatives
" w— What problems could arise?

'," What are the disadvantages?

Teneps monoapoOHEe UTO O3HAYAET KaXKAAs IILISATIA.

Kpacnas masima. KpacHas nuisina cBs3aHa ¢ 3MOUUSIMH, UHTYUIUEH,
YyBCTBAMHU M MPETIYBCTBUSMU. 3/1€Ch HE HY)KHO HMYETO 00OCHOBBIBAThH. Barm
YyBCTBa CYIIECTBYIOT, M KpacHas LIsANa Ja€T BO3MOXHOCTh UX U3JIOKUTD.

Kearasg muisina. Ilox »xentol nuIsNod Mbl CTapaeMcsi HAUTH JTOCTOWH-
CTBa M MPEUMYIIECTBA MPEAI0KEHHUS, IEPCIEKTUBBI U BO3MOKHBIE BBIUTPHIIIH,
BBISIBUTH CKPBITBIE PECYPCHI.

Yepuasa muisana. YepHasg nusina — 3TO peKUM KPUTHKH M OLICHKH, OHA
YKa3bIBa€T HA HEAOCTATKHA U PUCKU U TOBOPUT, IOYEMY YTO-TO MOKET HE MOJIy-
YUTHCS.

3ejieHasi nuIsina. 3ejieHas IjIana — 3TO PEKHM TBOpUECTBA, IrCHECPALIUN
Hﬂeﬁ, HCCTAHJAAPTHLIX IMOAXOJ0B U AJIbTCPHATUBHBLIX TOYCK 3PCHUA.

Benass musima. B sTom pexxuMe Mbl cocpenoTOYeHbl Ha TOM MHGpOpMa-
UM, KOTOPOW pacrojiaraéM HJIM KOTOpas HEOOXO0AUMa AJisl IPUHSITHS PEeIIeHUS:
TOJBKO (DAKTHI ¥ ITUDPHI.
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Cunsasa musna. @unocodcekas muwsina. ITo pekuM HAOIIOJEHUS 3a ca-
MHUM TPOIECCOM MBIIIJICHUs U yIpaBieHUs UM (1mojBeaeHue utoros). O60011e-
HUE BCEX TOUYEK 3PCHUSI Ha MPEAMET 00CYKICHHUS.

MeTOI[ mMECTHU MIIAI 060ramaeT Hame MBIIMJIICHUE W ACJdaCT €TI0 Ooiee
BCCCTOPOHHHM.

Ecau MBI IpOCTO IIPOCUM IPYIUX O YEM-TO IOAYyMaTh, YaCTO OHU IPUXO-
IAT B paCTEPSAHHOCTh. OJHAKO €CJIM UX MPUIJIAILIAKOT UCCIIEN0BATh IIPEIMET, UC-
MOJIb3YS CXEMY IIECTH IS, IIUPOTA UX BOCTIPUATHUS OBICTPO BO3PACTAET.

I[OCTOI/IHCTBaMI/I 9TOro nmprueMa 3aKjIiro4acTCAa B CIACAYIOIICM:

v HariaIgaHOCTb, IIPOCTOTa OCBOCHHUA U IIPUMCHCHU A,
v YMCEHHC BUACTb CUTyalluIO U PCIICHUC C HCCKOJIbKHUX TOUCK 3PCHUA;
v MMO3BOJBICT OTCTPAHUTDL CBOC 3I'0 OT MBIIIJICHU A

K HCA0CTAaTKaM MMPCACTABJICHHOI'O ITpUuEMa OTHOCHUTCA:

v g 5G(QEeKTUBHOTO NMPUMEHEHHs TPeOyeTCs pa3sBUTOE BOOOpaxe-
HUE W THIaTeIbHas TPEHUPOBKA;

v 0oJIbllast CUXOJIOTUYECKAs HATPY3Ka;
v\ OXKHUJAEMBIN pe3yJbTar.

Ha 3aHsaTusX MbI HCII0JIB3YyCM MCTO/J IICCTH IIJIAIl Ha OTUCTHBIX 3aHATUAX

0 TIPOEKTaM, TJI¢ CTYICHTHI MPEACTABIISIIOT MMPE3CHTAIINHA CBOMX MPOEKTHBIX pa-
0OT.

JIaHHBIN ITPUEM IIOMOTAET HaAM:

v\ pasHOOOpasuTh JIEATEIBHOCTD CTYIEHTOB Ha 3aHSITHH;
v\ paccMOTpeTh MpeCTaBIsEMbIE POOJIEMBI ¢ PA3HBIX CTOPOH;
v\ pasBHMBaTh Pa3HOCTOPOHHEE KPUTHUYECKOE MBIIIJIEHHE Y CTYAEHTOB;

v\ CIIOXWTH C IpernoaaBaresis QyHKIUIO OLEHKH, 5Ta PYHKIUSA BO3JIa-
raercs UEJIMKOM U MOJHOCTBIO Ha CTYAEHTOB (peer assessment).
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PA3JIEJ 2. UCITIOJIB3OBAHUE AKTHUBHbBIX METOAOB B IIPO-
PECCUOHAJIBHO OPHUEHTHPOBAHHOM OBYYEHUU MAI'HU-
CTPAHTOB.

2.1. BUILDING MATERIALS

Lead in

1. What types of building materials do you know? What are their special
features? What are the advantages and disadvantages of building materials?
You can use the words from the list below:

Types of building materials:

timber, stone, concrete, metals, iron, copper, mortar, cement, masonry, lime-
stone, brick, glass, steel, clay, plastic, alloys, polymers, sand, aggregate, grav-
el, marble, wood, rubber, slag, bar reinforcement, fiber, gypsum, foam, syn-
thetics
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2. Study the properties of different building material
they characterize? Why?

to be durable,

to be lightweight,

to have waterproofing properties,

to be easily prefabricated,

to carry heavy loads,

to be subject to (susceptible to) corrosion,

to have affordable price,

to be fragile,

to burn easily,

to withstand continuous dump,

to have resistance to freezing and thawing,

to be toxic,

to have high absorption properties,

to have low resistance to heat,

to have high cost of maintenance,

to pollute environment,

to be noncombustible,

to be easily dismantled,

to be difficult in recycling,

to be economical,

to have high availability,

to have ductility

to be infected by insects,

to be flammable,

to be tensile,

to be exposed to deformation,

to have high elasticity,

to be hard,

to be sofft,

to be resistant to cracking,

to be weak under tension,

to be transparent

to be resistant to rusting

to have good insulating properties

to have high strength-to-weight ratio

to be flexible (bent easily without breaking

to deteriorate easily
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Reading task

1.

The table below contains the specific features of different con-

struction material. Complete the table with specific features of different types
of building materials. Match the specific feature to the building material it be-
longs to. Explain your choice.

1. It is unaffected by noise, air, water and most and it makes the
building look beautiful.

Concrete 2. It has particularly high strength, low water absorption and good

Wood

Brick

Glass

Steel

acid resistance.

3. It 1s well-known for its ductility and is less likely to fail during
earthquakes than other building materials.

4. Itis a very durable, low maintenance material and can provide

thermal mass, helping reduce the energy consumption of build-

Ings in operation.

It is renewable material. It is durable, reusable and recyclable.

6. The most remarkable application of this material was the con-
struction of the skyscrapers.

7. It is readily available and economically competitive, as well as
being extremely strong in relation to its weight.

8. It does not rust so it does not degrade by time with chemicals
and surroundings.

9. It consists of organic compounds which are composed mainly of
carbon and hydrogen. They can combine with oxygen and burn.

10.1t is still in common use today for the construction of walls and
paving and for more complex features such as columns, arches,
fireplaces and chimneys.

11.1t does not corrode in pure, dry air at room temperature, but can
corrode in moist and contaminated environments.

12.1t can be solid, or can have holes perforated through it to reduce
the amount of material used.

13.1t is a nutritional product for some plants, animals and insects
which drill holes and drive lines into it.

14.1ts characteristics are determined by the aggregate used, or by
the method that is used to produce it.

b
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2. Group work (expert group): Each group will read one of the texts
about some types of building materials and will make a summary of its specific
features.

CONCRETE

Concrete is the most commonly used man-made material on earth. It is an
important construction material used extensively in buildings, bridges, roads and
dams. Its uses range from structural applications, to paviours, kerbs, pipes and
drains.

Concrete is a composite material, consisting mainly of Portland cement,
water and aggregate (gravel, sand or rock). When these materials are mixed to-
gether, they form a workable paste which then gradually hardens over time.

A material similar to concrete was first developed by the Egyptians, con-
sisting of lime and gypsum. Typically, lime, chalk or oyster shells continued be-
ing used as the cement forming agent until the early-1800s. In 1824, Portland
cement, a mixture of limestone and clay was burned and ground, and since then,
this has remained the predominant cementing agent used in concrete production.

Benefits of concrete

It is a relatively cheap material and has a relatively long life with few
maintenance requirements. It is strong in compression. Before it hardens it is a
very pliable substance that can easily be shaped. It is non-combustible.

The limitations of concrete include:

Relatively low tensile strength when compared to other building materi-
als. Low ductability. Low strength-to-weight ratio. It is susceptible to cracking.

Characteristics of concrete
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The characteristics of concrete are determined by the aggregate or cement
used, or by the method that is used to produce it. The water-to-cement ratio is
the determining factor in ordinary structural concrete with a lower water content
resulting in a stronger concrete.

This, however, reduces the workability (and pumpability) of the concrete,
which can be measured using the slump test. The grading, shape, texture and
proportion of aggregate can also have a similar affect. If a particularly strong
concrete is required, the amount of aggregate can be reduced in relation to the
cement. However, cement is a significant cost factor, and increasing its propor-
tion in the mix will increase the overall price.

Concrete strength

Concrete strength is determined by the force required to crush it and is
measured in pounds per square inch or kilograms per square centimetre.
Strength can be affected by many variables including moisture and temperature.

The tensile strength of concrete can be improved with the addition of met-
al rods, wires, cables or mesh. Where very high tensile stresses are expected
(such as in wide unsupported spans in roofs or bridges) concrete can include
pretensioned steel wires. This creates compressive forces in the concrete that
help offset the tensile forces that the structure is subject to.

Formwork

Formwork i1s a temporary mould into which concrete is poured and
formed. Traditional formwork is fabricated using timber, but it can also be con-
structed from steel, glass fibre reinforced plastics and other materials.

Formwork may be; temporary, re-usable, or stay-in-place. There are also a
number of proprietary systems such as those used to support vertical formwork
while concrete cures, consisting of a series of tubes and ties.

Efficiency within concrete construction is being improved by the adoption
of hybrid solutions and innovations in formwork such as self-climbing forms.

Sustainability

Concrete has a relatively high embodied energy, resulting from its extrac-
tion, manufacture and transportation. Waste materials can be included within the
concrete mix such as Recycled Crushed Aggregate (RCA), Ground Granulated
Blast-Furnace Slag (GGBS) and Pulverised Fuel Ash (PFA).

Concrete is a very durable, low maintenance material and can provide
thermal mass, helping reduce the energy consumption of buildings in operation.
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BRICK AND MASONRY

Bricks are small rectangular blocks that can be used to form parts of
buildings, typically walls. The use of bricks dates back to before 7,000 BC,
when the earliest bricks were formed from hand-moulded mud and dried in the
sun. During the Industrial Revolution, mass-produced bricks became a common
alternative to stone, which could be more expensive, less predictable and more
difficult to handle.

Bricks are still in common use today for the construction of walls and
paving and for more complex features such as columns, arches, fireplaces and
chimneys. They remain popular because they are relatively small and easy to
handle, can be extremely strong in compression, are durable and low mainte-
nance, they can be built up into complex shapes and can be visually attractive.

However, more recently, other materials have been developed that can be
used as alternatives for building walls or for cladding facades and for some
building types, particularly larger buildings, bricks can be seen as time consum-
ing, expensive (although this is disputed by the Brick Development Associa-
tion), structurally limiting, and requiring too much on-site labour. Some of these
difficulties have been overcome by the introduction of reinforcement systems
and by the development of pre-fabricated brick panels.

In the UK, standard bricks are 215 mm long x 102.5 mm wide x 65 mm
high. This gives a ratio of 3:2:1.

Bricks are most typically made from clay, although they are also com-
monly made from calcium-silicate and concrete.

Soft mud or dry-press bricks are formed by pressing the brick mixture into
moulds and then firing them in a kiln. Soft-mud bricks are made from a thin mix
whereas dry-press bricks are made from a thicker mix that gives crisper defini-
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tion. Greater strength is achieved by using greater force when pressing the brick
and by firing it for longer, but this increases the cost.

Extruded bricks are formed by pushing the brick mixture through a die to
create an extrusion that is then wire cut to produce bricks of the required length.

Bricks can be solid, or can have holes perforated through them to reduce
the amount of material used. Alternatively they may have an indentation on one
surface (or two surfaces) commonly called a ‘frog’. The frog must be filled with
mortar when bricks are laid otherwise the structural and acoustic performance of
the wall will be affected. For this reason it is best practice to lay bricks with the
frog facing upwards so that it is easy to fill. Where there are two frogs, the larger
frog should face upwards.

Other than the standard rectangular block, a number of special shapes ex-
ist for particular circumstances that may be encountered when building with
bricks. Engineering bricks have particularly high strength, low water absorption
and good acid resistance. They are generally used for civil engineering applica-
tions.

Masonry is generally used to form the walls and other solid elements of
buildings and structures such as bridges, tunnels and so on. It may be load bear-
ing, forming an integral part of the structure, or non-load bearing, such as a par-
tition wall or cladding.

Generally the size of the units is suitable for being laid by one person, alt-
hough, increasingly, masonry is delivered to site in prefabricated panels that are
craned into position. Masonry is often formed by laying a number of interlock-
ing units, bound together by mortar, however, dry set masonry relies on the fric-
tion between the units to prevent movement, and does not require mortar.

Masonry is very strong in compression, but less effective at resisting lat-
eral loading or tension forces. Additional strength can be achieved by increasing
the thickness of the masonry, by the addition of piers or buttresses, or by the in-
corporation of reinforcement.

Masonry walls may have complex constructions to optimise performance,
that may include hollow sections in the masonry itself, a cavity between internal
and external leaves of the wall, insulation, a vapour barrier and internal and ex-
ternal finishes and decoration.

However, generally masonry does not require finishing and decorating
and is very durable, so is relatively inexpensive to maintain and repair. It tends
to offer good thermal mass, high acoustic insulation and good resistance to fire.

Masonry tends to be heavy, and so requires strong foundations. It can be
prone to frost damage, staining and disintegration of joints.
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Wood has been used in construction for thousands of years and is still one
of the most widely used building materials. Certain properties of wood can be
complex in terms of use for construction, but despite this, engineers have suc-
cessfully harnessed this natural resource to build a variety of structures. From
houses to boats and other shelters, as well as furniture and décor, the construc-
tion industry has exploited the potential of wood to the fullest.

Wood is favoured as a material because of the wide variety of properties
depending on type. It is readily available and economically competitive, as well
as being extremely strong in relation to its weight.

Wood is generally classified as hardwood and softwood. Hardwood is typ-
ically heavier and denser than softwood and is usually utilised for construction
of walls, ceilings and floors. The highest possible grade of hardwood contains
83% usable material on one face and is suitable for high-quality furnishings, sol-
id wood mouldings and interior joinery.

Softwoods are generally used to make more of the inner structures to the
frame of hardwoods, such as doors and window frames. It is also used to pro-
duce furniture.
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The words ‘lumber’ and ‘timber’ are often used to refer to wood used spe-
cifically in construction work, however there is debate as to which terms should
apply to different scenarios. As a rule of thumb, wood which is smaller than five
inches wide by five inches thick is referred to as lumber. These pieces are usual-
ly machine-planed and sawn for certain dimensions primarily being used in resi-
dential construction.

Pieces of wood over the lumber dimensions, regardless of length are tim-
ber, although any timber pieces that are more than eight inches wide and eight
inches thick are called beams. As timber is usually larger in dimension it is used
for the frames of structures in buildings and bridges, as well as being used in
railroad ties, mine shaft support and crossbeams on utility poles.

Wood is 'renewable’ when responsibly sourced. It is durable, reusable and
recyclable. Some other benefits include: Thermal insulation. Acoustic insula-
tion. Adaptability. Health benefits due its subjective comfort. Structural stabil-
ity. Easy of manufacturing. Strengthens rural development and industry. Better
fire resistance due to low thermal conductivity.

There are some disadvantages of wood but they are easy to disregard, and
eliminate as long as the cause is known.

Wood is a hygroscopic material. This means that it will adsorb surround-
ing condensable vapors and loses moisture to air below the fiber saturation
point.

Woods are organic goods. Like any organic good, wood is a nutritional
product for some plants and animals. Insects drill holes and drive lines into
wood.

Coating provides protection to wood used both indoors and outdoors.
Coating prevents rapid uptake and loss of moisture and reduces shrinking and
swelling that can lead to surface cracking and other problems. But coating does
not totally prevent changes in moisture content. Coating slows, but does not
halts moisture level.

Another disadvantage of wood is that it easily catches fire. Wood consists
of organic compounds which are composed mainly of carbon and hydrogen.
They can combine with oxygen and burns. Because of these properties, wood is
classified as a combustible material.

It is impossible to make wood noncombustible like inorganic materials. In
order to prevent potential dangers, wood can be processed in some fire retard-
ants.
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STEEL

Steel is one of the basic materials used in today’s civil engineering indus-
try due to its proven high strength and durability.

Though commercial carbon steels do not corrode in pure, dry air at room
temperature, they do corrode in moist and contaminated environments. Corro-
sion of steel used in buildings causes structural failures that result in safety haz-
ards. The relatively newly emerged stainless steels, which contain a high propor-
tion of alloy elements such as chromium, generally do not form rust on their sur-
faces and do not discolour at normal atmosphere.

As stainless steel possesses similar desirable properties to normal steel
and eliminates their disadvantages, stainless steel has been widely used as a con-
struction material. The rate of growth of stainless steel use in the civil engineer-
ing sector is rapid. It was estimated that in 2006, approximately 14% of the
world’s total stainless steel production went into the construction industry.

The use of iron in human history can be traced to around 4,000 years BC
when early civilizations in Asia and Africa used iron ore to make tools for agri-
cultural purposes. In about 1400 BC, people learned to strengthen iron by heat-
ing iron ore and charcoal in simple furnaces.

Britain started to manufacture large amounts of iron in the early 15th cen-
tury. During the 15th century, improvements of furnaces accelerated the devel-
opment of the iron industry in England; between the 16th and 18th centuries, the
lack of charcoal in England gave rise to a large amount of iron import from
Sweden, America and Russia. Europeans used iron for roofing members in the
18th century.
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The industrial revolution in the 19th century led to rapid development of
the steel industry as the demand for machinery and transportation increased.

The mass manufacture and use of steel in the 20th century brought great
advance to urbanization; from street lights to telephones, from typewriter to
railways, the world benefited greatly from steel.

The most remarkable application of steel was the construction of the sky-
scraper which led the architectural world to a new era. Steel frames became
commonly used from 1909 as their strength was proven. Though there were
many attempts to develop iron alloys from the mid-19th century, applicable
stainless steel was not developed until the first decade of 20th century.

Today, stainless steel is used extensively in roofing, cables of suspension
bridges and flood barriers.

Stainless steel is iron alloys containing a minimum of approximately 11%
chromium; this amount of chromium prevents corrosion in unpolluted atmos-
phere and this is the reason that the steel is named 'stainless'. As its name sug-
gests, the corrosion resistance is one of the most important factors.

A few physical properties are important to stainless steels used for engi-
neering purpose; specific gravity, electrical conductivity, magnetic susceptibility
and thermal conductivity

Fracture toughness of a material is the resistance to fracture when small
defects raise the stress locally to the breaking stress.

When a metal fractures under repeated stress at a level much lower than
the ultimate tensile stress, it is called failure by fatigue.

There are over 200 kinds of stainless steel composition and there are new
ones being developed each year. Each stainless steel can be distinguished by its
response under heat treatment and the mode of fabrication.

Though stainless steel is known for its high corrosion resistance, corrosion
can still occur.

Stainless steel is well-known for its ductility and thus is considered less
likely to fail during earthquakes than other building materials such as concrete.

Recycling of stainless steel is economically important as it contains valu-
able alloy elements.

Today many buildings are renewed by over-cladding and over-roofing,
where a new cover is installed over the existing one to improve energy efficien-
cy, fix damage and enhance appearance. Stainless steel can be used as over-
cladding roofing panels and brackets for connecting the old and new structures.
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If we use glass as a building material, it adds on 10 times more beauty and
elegance to the look and feel of the building. Glass is a brilliant material which
has various properties and uses, and it presents architects with various new de-
signs and possibilities. It is mostly used as a transparent glazing material in con-
struction and is also used in architectural features like windows, doors, and par-
titions in the office area.

A glass is basically a transparent hard substance that is created by the ap-
plication of heat to sand. It is an inorganic, transparent or translucent material
and can be easily molded into any shape with the help of high-temperature heat.
A glass is a mixture of raw materials like sodium potassium carbonate, lime, Sil-
ica, and Manganese oxide.

Glass as a building material is the most versatile and oldest material trust-
ed by architects to be used in the construction of a commercial glass building.
And its role in architecture has evolved over the years. Traditionally, the glasses
were defined as the supercooled liquids. And this is because the glasses do not
behave like metals or plastics on cooling.

Archaeological evidence has been found of man-made glass dating back
to 4000 BC in the form of decorative glazes. In prehistoric times, weapons were
made using naturally occurring glasses found in volcanic regions and after light-
ning strikes. Around 1500 BC glass was first used as a material for making hol-
low containers. The Romans excelled at glassmaking. When the Roman Empire
fell, the skills spread throughout Europe and the Middle East.

Since that period, glass manufacturing techniques have developed consid-
erably with advancements in science and technology.
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Properties of Glass:

1. Strength

A glass is a hard material but it is liable to break easily. Thus, one should
be careful while using glass as a building material and in the home as well.

2. U value

U value is the measurement that calculates the amount of heat transferred
through the window. The lower the U- values of glass, the better the insulation
properties.

3. Workability

A glass can be used in various ways as it can be blown drawn and pressed.
Thus, it can be molded into different shapes and serves various purposes.

4. Transparency

A glass is transparent and allows visual connection with the outside
world. Though, its transparency can be altered just by adding admixtures and
can leave the overall beautiful look of glass.

5. Greenhouse effect

The trapping of heat in the glass leads to a higher temperature and the
trapping occurs due to the greenhouse effect.

6. Recyclable

The glass material is totally recyclable and the broken glass scrap is gath-
ered and remelted to be used again.

Most common types of glasses used for glass buildings are toughened
glass, laminated glass, tinted glass, double glazed glass.

A glass has a great number of advantages. It can absorb, refracts and
transmits 80% of available natural daylight in both the directions. A glass can be
made transparent or translucent, thus it adds extraordinary beauty to the build-
ing. It can be blown, drawn and pressed to any shape and hence it is used for
various purposes. It is dustproof and can be easily cleaned because of smooth
and glossy texture. Glass does not rust so it does not degrade by time with chem-
icals and surroundings. A glass is 100% recyclable and it does not degrade dur-
ing the process of recycling. The broken pieces of glass can be gathered and
melted and it becomes reusable. It is unaffected by noise, air, water and most of
the acids thus, it makes the building look beautiful lifelong.

However, a glass is unsafe for earthquake proven area. Use of glass in a
building enhances the cost of security because of the transparency. The glass is
made of very rigid and easily breakable material so when it is subjected to
stress, it breaks without strain. Glass absorbs heat and acts as a greenhouse,
hence are not suitable for hot climates. In spite of all these shortcomings, glass
usage helps with environment-friendly office buildings. A glass is 100% recy-
clable and sustainable; using glass is a great way to conserve the natural re-
sources. The best part about using a glass is it can be recycled numerous times
and will still not lose its quality and strength.
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3. Group work (expert group):
Each expert group member will return to their home group and will retell
the summary of their type of building material.

4. Group work (home group):

Return to your home group and correct the tables with building materials
features.

Discuss, find the advantages and disadvantages of different types of build-
ing materials

5. Group work
Make a cluster and present the most widely used building materials in
your country.

> B

TYPES OF BUILDING
MATERIALS

/ N
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Lead in

2.2. BUILDING ELEMENTS

1. What is framework? What structural elements can you name?

A

Overview of house structure
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2. Put the following elements of the house into the right place in the picture:

collar tie

roof rafter
ceiling joist
bearing wall
exterior wall
floor joist
bearing beam
column
foundation wall
footing

3aTsHKKA CTPOITHTT
CTpPOIHJIA KPBIIIN
0aJjka IOTOJIKa
HeCyIIasi CTeHa
BHEIIIHSSA CTEHA
OaJika moJjia

HecyIas Oanka
KOJIOHHA, CTOMKa
dbyHIaMeHTHas CTeHa
oropa
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Reading task

1. Read the following text and check your answers. While reading mark the
information:

I knew this fact (V)

I didn’t know this ( +)

I was wrong about this ( - )

I need some more information about this ( ?)

A building is a closed space built for the purpose of shelter and dwelling
and can be made of steel, concrete, wood, masonry or clay mud. Buildings serve
residential, commercial and industrial purposes. In order to properly serve as a
shelter, buildings are designed to be robust enough to resist wind forces, earth-
quakes, snow and rain, floods and other natural calamities. Each material used to
construct buildings is designed to support the building as a whole and provide
shelter and other benefits to its occupants.

Slab

A slab is a technical term used for the floor. The number of slabs required
is dependent on the number of stories in a building. Slabs are designed to be as
thin as possible and cover maximum surface area. Slabs are usually made of
concrete, concrete filled metal deck, wood, galvanized iron sheets or panels and
often finished with tiles or screed for both protection and aesthetic value. A slab
transferring weight in one direction is called a one way slab, while a slab trans-
ferring weight in two directions is called a two-way slab.

Beam/ Post

A beam carries the weight transfer from the slab. Beams support and
frame the slabs so that the slabs won't deflect. Most beams do not resist axial
forces. Wooden beams are often referred as posts. The size of the beam depends
on gravity and lateral loadings. Concrete beams are usually of the rectangular
cross section while the most effective steel beam section is wide flange beam.
Connections and detailing of beams decide its continuity.

Column

The technical name for a pillar is a column. Columns are used to carry all
the weight of a structure and transmit it to the foundation. Columns are slender
and designed to resist axial forces. Columns are designed to have more stiffness
than beam and resist all gravity and lateral weight. A typical cross section of a
concrete column is square, rectangle and circular. A wide flange section and hol-
low steel section are standard steel column sections. Steel columns are also en-
cased in concrete to give additional strength and aesthetics. Architectural col-
umns may also be used in buildings for purely aesthetic reasons. Columns are
most prone the earthquake and wind loadings.

30



Structural Walls

There are two types of structural walls: Shear walls and retaining walls.

Shear Walls.

Shear walls are intentionally designed to handle earthquake and wind
loadings. They are the vertical elements with large surface areas that attract all
lateral forces. Shear walls are located symmetrically around the building param-
eters to avoid torsion and twisting of the building. In some buildings, shear walls
work alone to resist an earthquake, while in other buildings, columns also con-
tribute.

Retaining Walls.

Retaining walls are designed to resist lateral loadings of soil and water.
The triangular pressure loading acts along the height of the wall. The magnitude
of pressure increases with depth. Retaining wall are a workout to resist overturn-
ing and uplifting. These are used to resist slope of embankments, pavements,
basements and other underground structures.

Foundations

All the structural loads of the buildings are transmitted to the soil strata by
mean of structural foundation. Concrete is the most widely used material used
for the construction of foundation of all types of buildings. The size and type of
foundation depend on loading and soil characteristics. The following are the
types of foundation typically used in construction:

Isolated/ Spread Footing.

Isolated footing is shallow footing designed for single column loading.

Combined Footing.

Combine footing is designed for two column loads.

Strip Footing.

A footing connecting series of columns in a row is called strip footing.

Wall Footing.

Wall loads are transferred to soil by mean of wall footing.

Eccentric Footing.

The foundation of columns at edge to the adjacent buildings is workout as
eccentric footing.

Strap Footing.

In order to avoid overturning of eccentric footing, a beam is tied. This
beam is called strap beam and foundation is referred as strap footing.

Raft/ Mat Footing.

Raft or matt footing are foundations designed for various columns.

Pile Foundation.

Pile foundation is designed for high-rises with massive loading. Concrete
piles are drilled or driven into the bore hole. Pile caps are provided to connect
the group of pile.

Pedestal.

Pedestals are designed for poles or gate columns.
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The foundation of a building sitting on soil of good bearing capacity is
smaller in size. The settlement of soil is critical for the foundation of a large area
such as raft. Friction, cohesiveness, and expansion are other important parameter
affecting foundation size and design.

Partition Walls

Partition walls are not structural elements of the building. They just pro-
vide separation and closing. Partition wall can be made of block masonry, hol-
low block, timber, glass or brick. In a high-rise building, these partition walls
are more prone to the lateral forces and could damage severely in case of such
catastrophe. In such case, reinforcement bars are embedded into the hollow
blocks to improve their performance. Structural framing is done such that there
is a beam underneath the partition wall, but it is not necessary. The areas where
partition walls are directly resting on slabs are designed for that much loading
and strength. The smaller height walls around the periphery of roof and balco-
nies serve for privacy are called parapet walls. They also lie in the category of
non-structural walls.

Openings

It is necessary to leave compulsory open space around the building includ-
ing doors, windows, and other types of ventilators. These openings provide
lighting, aeration, ventilation and aesthetic.

Fixtures

There are electrical, mechanical and plumbing fixtures in most buildings.
Electrical ducts are concealed, and wires are drawn through them before finish-
ing. Similarly, plumbing lines are embedded through floorings, along with
drinking and drainage supply facilities.

2.Put information into the table and discuss it with your partner.

) e [

I knew this I didn’t know Iwaswrong Ineed some
this about this more
information
about this

3.Compare information from the table with your partner, add information to
your water supply system scheme and describe it to your groupmates.
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2.3. WATER SUPPLY AND WATER TREATMENT
Lead in

1. What do you know about Water Supply System?
—  What are the functions of Water Supply System?
— What are its components? Put water treatment steps into the right place:

Water Supply Infrastructure

1.Water Resources
2.Treatment Plant
3.Storage Tank

4.Main Incoming Pipe
5.Service line
6.Distribution System

2. In groups draw up a picture representing water supply system scheme and
present it to the group.

You can use the words from the list below:

water supply — BogocHaOxeHue

to provide — obecnieunBaTh

drainage — kaHanu3alus, CTOK

basin — pe3epByap, BOAOEM

raw water — HEOUHIIlEHHAas BOaa

to accumulate — HakarJIMBaTHCS

aquifer — BoJOHaNOpHBIN 0acceitH, BOJOHOCHBIN KOJIJIEKTOP
pipe — TpybomnpoBo/, TpyOa

water tank — pe3epByap, 0aK 111 BOJbI

pressure vessel — pe3epByap BBICOKOTO JIaBJICHUS
pump — Hacoc
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outlet — cTox

impractical — HempPOXOUMBIiA

sewer — KaHaJIM3alMoHHas Tpy0a, KOJIJIEKTOP
ditch — kanaBa, TpaHies, KOTJIOBaH
downstream — HaXOIAIIUICS HUKE IO TEYECHUIO

Reading task
1. Read the following text and check your answers.
While reading mark the information:
I knew this fact (V)
I didn’t know this ( +)
I was wrong about this ( - )
I need some more information about this ( ? )
WATER SUPPLY NETWORK

A water supply system or water supply network is a system of engineered hy-
drologic and hydraulic components which provide water supply.

A water supply system typically includes:
A drainage basin.

A raw water collection point (above or below ground) where the water accumu-
lates, such as a lake, a river, or groundwater from an underground aquifer. Raw
water may be transferred using uncovered ground level aqueducts, covered tun-
nels or underground water pipes to water purification facilities.

Water purification facilities. Treated water is transferred using water pipes (usu-
ally underground).

Water storage facilities such as reservoirs, water tanks, or water towers. Smaller
water systems may store the water in cisterns or pressure vessels. Tall buildings
may also need to store water locally in pressure vessels in order for the water to
reach the upper floors.

Additional water pressurizing components such as pumping stations may need to
be situated at the outlet of underground or above ground reservoirs or cisterns (if
gravity flow is impractical).
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A pipe network for distribution of water to the consumers (which may be private
houses or industrial, commercial or institution establishments) and other usage
points (such as fire hydrants).

Connections to the sewers (underground pipes, or aboveground ditches in some
developing countries) are generally found downstream of the water consumers,
but the sewer system is considered to be a separate system, rather than part of
the water supply system.

2. Put information into the table and discuss it with your partner.

JEE T [

I knew this I didn’t know Iwaswrong Ineedsome
this about this more
information
about this

3. Compare information from the table with your partner, add information
to your water supply system scheme and describe it to your groupmates.

4. Why is it necessary to treat water? Do you know any water treatment
techniques? Read the following text and check your answers.

WATER TREATMENT

Water in rivers or lakes is rarely clean enough for human consumption if
it is not first treated or purified. Groundwater, too, often needs some level of
treatment to render it potable. The primary objective of water treatment is to
protect the health of the community. Potable water must, of course, be free of
harmful microorganisms and chemicals, but public supplies should also be aes-
thetically desirable so that consumers will not be tempted to use water from an-
other, more attractive but unprotected source. For domestic supplies, water
should not be corrosive, nor should it deposit troublesome amounts of scale and
stains on plumbing fixtures. Industrial requirements may be even more stringent;
many industries provide special treatment on their own premises.
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Surface water usually needs more extensive treatment than does ground-
water, because most streams, rivers, and lakes are polluted to some extent.

Water is treated in a variety of physical and chemical methods. Treatment
of surface water begins with intake screens to prevent fish and debris from en-
tering the plant and damaging pumps and other components. Conventional
treatment of water primarily involves clarification and disinfection. Clarification
removes most of the turbidity, making the water crystal clear. Disinfection, usu-
ally the final step in the treatment of drinking water, destroys pathogenic mi-
crobes. Groundwater does not often need clarification, but it should be disinfect-
ed as a precaution to protect public health. In addition to clarification and disin-
fection, the processes of softening, aeration, carbon adsorption, and fluoridation
may be used for certain public water sources. Desalination processes are used in
areas where freshwater supplies are not readily available.

Sedimentation

Impurities in water are either dissolved or suspended. The suspended ma-
terial reduces clarity, and the easiest way to remove it is to rely on gravity. Un-
der still conditions, suspended particles that are denser than water gradually set-
tle to the bottom of a basin or tank. This is called plain sedimentation. Long-
term water storage (for more than one month) in reservoirs reduces the amount
of suspended sediment and bacteria. Nevertheless, additional clarification is
usually needed. In a treatment plant, sedimentation (settling) tanks are built to
provide a few hours of storage or detention time as the water slowly flows from
tank inlet to outlet. It is impractical to keep water in the tanks for longer periods,
because of the large volumes that must be treated.

Modern sedimentation tanks are equipped with mechanical scrapers that
continuously push the sludge toward a collection hopper, where it is pumped
out.

Coagulation and flocculation

Suspended particles cannot be removed completely by plain settling.
Large, heavy particles settle out readily, but smaller and lighter particles settle
very slowly or in some cases do not settle at all. Because of this, the sedimenta-
tion step is usually preceded by a chemical process known as coagulation.
Chemicals (coagulants) are added to the water to bring the nonsettling particles
together into larger, heavier masses of solids called floc. Aluminum sulfate (al-
um) is the most common coagulant used for water purification. Other chemicals,
such as ferric sulfate or sodium aluminate, may also be used.

After flocculation the water flows into the sedimentation tanks. Some
small water-treatment plants combine coagulation and sedimentation in a single
prefabricated steel unit called a solids-contact tank.
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Filtration

Even after coagulation and flocculation, sedimentation does not remove
enough suspended impurities from water to make it crystal clear. Filtration is a
physical process that removes these impurities from water by going through a
layer or bed of porous, granular material such as sand. Suspended particles be-
come trapped within the pore spaces of the filter media, which also remove
harmful microorganisms.

Disinfection

Disinfection destroys pathogenic bacteria and is essential to prevent the
spread of disease. Typically the final process in drinking-water treatment, it is
finished by applying either chlorine or chlorine compounds, ozone, or ultraviolet
radiation to clarified water.

Chlorination

The addition of chlorine or chlorine compounds to drinking water is called
chlorination. Chlorine compounds may be applied in liquid and solid forms — for
instance, liquid sodium hypochlorite or calcium hypochlorite in tablet or granu-
lar form. However, the direct application of gaseous chlorine from pressurized
steel containers is usually the most economical method for disinfecting large
volumes of water.

Taste or smell problems are minimized with proper dosages of chlorine at
the treatment plant.

Ozone

Ozone gas may be used for disinfection of drinking water. However, since
ozone is unstable, it cannot be stored and must be produced on-site, making the
process more expensive than chlorination. Ozone has the advantage of not caus-
ing taste or smell problems; it leaves no residual in the disinfected water. The
lack of an ozone residual, however, makes it difficult to monitor its continued
effectiveness as water flows through the distribution system.

Ultraviolet radiation

Ultraviolet radiation destroys pathogens, and its use as a disinfecting
agent eliminates the need to handle chemicals. It leaves no residual, and it does
not cause taste or smell problems. But the high cost of its application makes it a
poor competitor with either chlorine or ozone as a disinfectant.

37



5. Group work. Make a cluster and present the water treatment techniques
used in your country.

TREATMENT
IN RUSSIA
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2.4. HEATING SYSTEMS
Lead in

1. How can you define a heating system? What types of heating sys-
tems do you know? What types of heating systems are presented in the pictures?
What are their specific features?
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2. Study the following vocabulary. What types of heating systems
does it characterize? How do you understand the abbreviation HVAC?

ambient temperature

furnace

ducts

blower fan

be fueled

maintenance

radiant heating system

plastic water tubing

piping

hydronic heating

boiler and radiator system

reheating

remain unobstructed

heat pump

wall-mounted units

evaporator coils

baseboard heaters

convection

Reading task

1. Read the following text and check your answers. While reading
mark the information:

I knew this fact (V)

I didn’t know this ( + )

I was wrong about this ( - )

I need some more information about this ( ?)

TYPES OF HEATING SYSTEMS

There are several types of systems used to provide heat in a home, and
within each broad type there are many variations. Some heating systems share
components with the home's cooling equipment, and some systems provide both
heating and cooling. The term HVAC—heating, ventilation, and air-
conditioning—is used to describe the overall climate control system in a home.

No matter what HVAC system i1s used, the purpose of all heating appli-
ances 1s to tap the thermal energy from a fuel source and transfer it to living
spaces to maintain a comfortable ambient temperature. Heating systems can use
a variety of fuel sources, including natural gas, propane, fuel oil, biofuel (such
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as wood), and electricity. Some homes have more than one heating system, such
as when an addition or finished basement is heated by a different system than
the rest of the house.

Forced Air Heating/Cooling Systems

By far the most common HVAC system in modern North American
homes is the forced-air system that uses a furnace with a blower fan that delivers
warmed air to the various rooms of the home through a network of ducts. Forced
air systems are very quick at adjusting the temperature of a room, and because
air conditioning systems can share the same blower and ductwork, this is an ef-
ficient overall HVAC System.

Fuel sources: The furnaces that power forced-air systems can be fueled by
natural gas, liquid propane (LP), fuel oil, or electricity.

Distribution: Air that is warmed in by the furnace's burner or heating ele-
ment air is distributed through a network of ducts to heating registers in individ-
ual rooms. Another system of ducts returns air back to the furnace through cold-
air returns.

Advantages:

Forced air systems can be filtered to remove dust and allergens. However,
they also can increase the amount of allergens that are airborne.

Humidifier (or dehumidifier) equipment can be integrated into the forced
air system.

Forced air furnaces are relatively inexpensive.

These furnaces can achieve the highest AFUE (Annual Fuel Utilization
Efficiency) ratings of any heating system (but that does not necessarily mean
this 1s the most efficient way to heat a home).

Forced air systems can combine cooling with heating capability.
Disadvantages:

Requires ductwork and takes up space in walls.

Furnace fans can be noisy.

Moving air can distribute allergens.

Moving air can become dry unless it is humidified.

Because forced air systems heat the air and not the objects in a room, it is
not considered the most comfortable form of heating.

Gravity Air Furnace Systems

A precursor to forced air systems, gravity air furnaces also distribute air
through a system of metal ducts, but rather than forcing the air via a blower,
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gravity air systems operate by the simple physics of warm air rising and cool air
sinking. A gravity air furnace in a basement heats air, which then rises into the
various rooms through ducts. Cool air returns to the furnace via a system of
cold-air return ducts. The so-called "octopus" furnaces found in many older
homes are gravity air furnaces.

Gravity air systems are no longer installed, but in many older homes they
continue to perform effectively.

Fuel source: Forced air furnaces can be fueled by natural gas, liquid pro-
pane (LP), fuel oil, or electricity.

Distribution: Conditioned air is circulated through a network of metal
ducts.

Advantages:

Gravity systems have no moving parts and can last for many decades.
The system equipment is very dependable and requires little maintenance.
Disadvantages:

Air cannot be filtered effectively.

Energy efficiency is lower than with newer furnaces.

Temperature adjustments are slow because the systems operate by simple
convection currents.

In-Floor Radiant Heating Systems

Modern in-floor heating is a type of radiant heating system. Radiant heat-
ing is different from forced air heat in that it heats objects and materials, such as
furniture and flooring, rather than just the air. Most whole-home radiant systems
distribute heat via hot water heated in a boiler or hot water heater.

In-floor heating involves plastic water tubing installed inside concrete slab
floors or attached to the top or bottom of wood floors. It is quiet and generally
energy efficient. It tends to heat more slowly and takes longer to adjust than
forced air heat, but its heat 1s more consistent.

There are also in-floor systems that use electrical wiring installed under
flooring materials, typically ceramic or stone tile. These are less energy efficient
than hot water systems and are typically used only in small rooms such as bath-
rooms.

Fuel sources: Hot water tubing systems are usually heated by a central
boiler, which can be fueled by natural gas, liquid propane (LP), or electricity.
Hot water also can be provided by solar hot water systems, which are commonly
used to supplement fuel-based systems.
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Distribution: In-floor systems are usually distributed by hot water flowing
through plastic tubing.

Advantages:

Radiant systems provide comfortable, even heat.

When heated by boilers, radiant systems can be very energy efficient.
Disadvantages:

Radiant systems are relatively slow to heat up and adjust to temperature
changes.

Installation of in-floor systems can be expensive.

It is difficult access to hidden piping if maintenance problems emerge.
Boiler-based systems cannot be combined with air conditioning.
Traditional Boiler and Radiator Systems

Older homes and apartment buildings in North America often are heated
with traditional boiler and radiator systems. These include a central boiler that
circulates steam or hot water through pipes to radiator units positioned strategi-
cally around the house. The classic radiator — a cast-iron upright unit usually po-
sitioned near windows — is often called a steam radiator, although this term is
sometimes inaccurate.

In reality, there are two types of systems used with these older radiators.
True steam boilers actually do circulate gaseous steam through pipes to individ-
ual radiators, which then condenses back to water and flows back to the boiler
for reheating. Modern radiator systems circulate hot water to radiators via elec-
tric pumps. The hot water releases its heat at the radiator, and the cooled water
returns to the boiler for more heating. Hot water radiator systems are very com-
mon in Europe.

Fuel sources: Boiler/radiator systems can be fueled by natural gas, liquid
propane, fuel oil, or electricity. Original boilers may even have been fueled by
coal.

Distribution: Heat is produced by steam or hot water circulating through
metal pipes to radiators shaped to facilitate the transfer of thermal energy.

Advantages:

Radiant heat is quite comfortable and does not dry out the air as forced-air
heat does.

Radiators can be updated to low-profile baseboard or wall-panel radiators.

When old boilers are replaced, modern boilers can offer very good energy
efficiency.
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Disadvantages:

Radiators can be unsightly.

Radiator locations may limit furniture placement and window coverings.
Boiler-based systems cannot be combined with air conditioning.

Hot Water Baseboard Radiator

Another more modern form of radiant heat is a hot water baseboard sys-
tem, also known as a hydronic system. These systems also use a centralized
boiler to heat water that circulates through a system of water pipes to low-profile
baseboard heating units that radiate the heat from the water out into the room via
thin metal fins surrounding the water pipe. This is essentially just an updated,
evolved version of the old upright radiator systems.

Fuel Sources: Boilers for hydronic systems can be fueled by natural gas,
liquid propane (LP), fuel oil, or electricity. They can also be aided by solar heat-
ing systems.

Distribution:

Hot water heated by a boiler and piped to "fin-tube" baseboard units
mounted along walls. The fins increase the surface area of heat dissipation for
efficiency.

Heat is distributed by natural convection: Heated air rises from the base-
board unit, while cold air falls toward the unit for heating.

Advantages:

Hydronic systems can offer excellent energy efficiency.
Hydronic systems are quiet because there are no fans or blowers.
Temperature can be precisely controlled.

Radiator systems are very durable and need little maintenance.
Disadvantages:

Baseboard radiation/convection units must remain unobstructed and can
provide challenges in furniture placement and drape design.

Radiators are slow to heat up.
Hot water systems cannot be combined with air conditioning systems.

If the heat goes out for an extended period, heating pipes may be at risk of
freezing.

Heat Pump Heating Systems

The newest home heating (and cooling) technology is the heat pump. Us-
ing a system that is similar to an air conditioner, heat pumps extract heat from
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the air and deliver it to the home via an indoor air handler. Standard home sys-
tems are air-source heat pumps that draw heat from the outdoor air. There are
also ground-source, or geothermal, heat pumps that pull heat from deep in the
ground as well as water-source heat pumps that rely on a pond or lake for heat.

A popular type of air-source heat pump is the mini-split, or ductless, sys-
tem. This has a relatively small outdoor compressor unit and one or more indoor
air handlers that are easy to add to room additions or remote areas of a home.
Many heat pump systems are reversible and can be switched to air conditioning
mode in the summer. Heat pumps can be energy efficient, but they are suitable
only for relatively mild climates; they are less effective in very hot and very cold
weather.

Fuel sources: Heat pumps are usually powered by electricity, although
natural gas models are also available.

Distribution: Heat (and cooling) are provided by wall-mounted units that
blow air across evaporator coils linked to an outdoor pump that extracts or ab-
sorbs heat from the outdoors.

Advantages:

Systems offer both heating and cooling.

Heat pumps can be very energy efficient.

Individual wall units allow for precise control of each room.
Fans are quieter than central forced-air systems.

No ductwork is required.

Disadvantages:

Heat pumps are best suited for relatively mild climates.

Distribution of heated or cooled air can be limited because it comes from
a single unit (in each room or area).

Electric Resistance Heating Systems

Electric baseboard heaters and other types of electric heaters are not
commonly used for primary home heating systems, mostly due to the high cost
of electricity. However, they remain a popular option for supplemental heating
in finished basements, home offices, and seasonal rooms (such as three-season
porches and sunrooms). Electric heaters are easy and inexpensive to install, and
they require no ductwork, pumps, air handlers, or other distribution equipment.
The units are inexpensive and have no moving parts and require virtually no
maintenance.

In addition to conventional baseboard heaters, there are electric radiant
heaters that heat with radiation. These typically are installed near the ceiling and
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are directed toward the room occupants, providing more focused heat than you
get with baseboard units. Radiant heaters also are more energy efficient than
baseboard units.

Distribution: Baseboard heaters use natural convection to circulate heat
throughout the room. Wall-mounted heaters and many specialty heaters (like
toekick heaters) usually have internal fans that blow out heated air.

Advantages:

Heater units are versatile and can be installed almost anywhere.

Systems need only an electrical circuit for power.

Units without fans work silently.

Radiant electric heaters heat room objects, similar to in-floor radiant heat.
No ductwork or expensive installation is needed.

Disadvantages:

Electric heaters are very expensive to operate.

They use a lot of electricity and therefore contribute disproportionately to
over-use of the electric utility grid and related problems.

Most electricity is generated by coal-fired power plants, so electric heat-
ers, while clean to operate, contribute significantly to air pollution and atmos-
pheric carbon.

2.Put information into the table and discuss it with your partner.

0 [ e

I knew this I didn’t know Iwas wrong Ineed some
this about this more
information
about this

3.Compare information from the table with your partner. What other heating
systems types do you know about?
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4.Use the information from the texts and complete the following table. Add
more information about the types of heating systems you know about. Continue

the table and think about their advantages and disadvantages.

Type

Advantages

Disadvantages

Forced Air Heat-
ing/Cooling Systems

Gravity Air Furnace
Systems

In-Floor Radiant
Heating Systems

Traditional Boiler
and Radiator Systems

Hot Water Baseboard
Radiator

Heat Pump Heating
Systems

Electric Resistance
Heating Systems
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5. Group work: Make a cluster and present the most widely used HVAC systems
in your country.
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2.5. MY MASTER DEGREE WORK

Lead in

Have you ever given presentations

in English?

Was it a successful presentation?

Why? Why not?

What examples of good presentations

can you give

What is important when you present

something? Give your tips

Compare your tips with those that presented in the diagram.

Presentation tips

Structure
Have a logical order:
introduction, middle with
your main points & a

Practice
Practice beforehand in
front of a mirror, with a
recorder or in front of a

Body Language
Smile, make eye contact,
stand up straight & move

around a bit.

conclusion friend Don't hide behind the
podium!
Notes & Handouts Speech

Have brief notes on
postcard sized cards.
Have a handout that the
audience can take away
afterwards

PRESENTATION
SKILLS

Bruce Woodcock, bwikent.ac.ulk
University of Kent Careers

Speak clearly,
confidently, concisely &
not too fast. Use every-

day language rather than
jargon

PowerPoint
Keep slides clean & sim-
ple. Dont have lots of
text on each slide. Use
charts, diagrams &
pictures

Interaction
Build a rapport with your
audience. Get them in-
volved by asking & en-
couraging questions. Use
humour if appropriate

49

Nervousness
It’s normal to be a bit
nervous: this helps make
you more energised.
Preparation & practice
will reduce nerves!




Listening

: 3 . Listening. Starting your presentation

1. The project manager of a construction company is giving a presen-
tation to his colleagues. Put the sentences in the right order. Then listen and
check.

a) This morning 1'd like to update you on the current status of work at the con-
struction site. The information I give you today should help you with planning
your next steps.

b) For those of you who don't know me, my name is Gordon Selfridge. Let me
just write that down for you. OK. I'm the project manager in charge of the Bak
Tower building project in Dubai.

c) [I've divided my presentation into three parts.
d) Hello, everyone.
e) Then I'll move on to the problems we're facing with our local suppliers.

f)  First of all, let me thank you for coming here today. I'm aware that you're
all busy preparing for the annual meeting this week, so I really appreciate you
taking the time to be here.

g) [I'll start off by showing you some photos of the building site and discussing
the progress we've made since January.

h) My talk should take about 30 minutes. Please feel free to interrupt me at any
time with questions.

i) [I'll end with some ideas for reducing labour costs that we've been looking
into.

j) Oh, and don't worry about taking notes. I'll be handing out copies of the
PowerPoint slides.

2. Put these points in the order in which Gordon mentions them.

reducing labour costs 30 minutes for presentation
update on current status handout after presentation
problems with local suppliers progress made since January
welcome and introduction questions during presentation OK.

three main parts
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My Master Degree Project (thesis, paper)

1. Answer the following questions which will help you to prepare to
speak about your master degree work.

1) Would you introduce yourself? What is your full name? What is
your surname?

2) Where are you from?

3) How old are you?

4) Do you work or just study?

5) What is your current post/position?

6) What are you busy with now at your workplace?

7) What do you do for promotion?

8) What are your likes and dislikes?

9) What do you enjoy doing in your free time? Have you got a hob-
by?...

10) Do you study full-time or part-time?

11) At what department/chair will you take the master degree course?

12) Who is your research advisor? Who will supervise your studies and

your research?

13) Are you a graduate of Nizhny Novgorod State University of Archi-
tecture and Civil Engineering?

14) What university or institution did you graduate from?

15) Do you have a bachelor degree? In what field?

16) When did you graduate?

17) Did you take some other course of studies after that?
18) What subjects were you particularly good at?
19) What was your major?

20) Why did you choose this subject field?
21) What degree/ diploma/ certificate did you receive?

22) Did you have some practical experience in the area?

23) What problems were of special interest to you?

24) Do you have any job as a professional?

25) What made you take your master’s degree studies?

26) What is the theme of your research? What is its title?

27) What is the subject of your present study? What do you actually in-
vestigate?

28) What objectives are you planning to attain?

29) What key issues are included in your research?

30) What results do you expect to obtain?

31) Is the theme widely treated in literature?
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32) Are you familiar with international literature on these problems?

33) Is your work relevant/of real significance today?

34) What are the innovative aspects in you work?

35) Have you got any published papers yet? When and where were they
published?

36) What are your plans for the future?
2. Plan your topic as follows:

First, let me introduce myself.

My name is...

I am a master degree student at the department of ...

My scientific advisor is Prof....

My tutor is ....

I work in the field of ....

My main motivation for getting my master's degree was that I wanted to ...
I major (specialize) in the field of ...

The title of my future thesis is....

The subject of my research is ...

I began with the study of literature on the subject including some basic works

written by...
I have used many different sources of information, such as ...
These problems ... are widely discussed (treated) in literature.

The object of my research is the operation (behaviour/ processes) of ....

The main purpose/goal/aim of it is...to find out/to define/to characterize/explore/
to investigate/to analyse/to gain/.....

It is very important and interesting to examine (analyze/ evaluate/ describe) the
complex interaction between ... and .... .

(Obvexm uccnedo8anus - 3Mo HOCUmMeb NPoOIeMbl, HA KOMOPbLU HANPAasieHd
uccnedosamenvckas oesmenbHocms. Ilpeomem uccredosanus - 3mo KOHKpem-
HAs yacmov 00vbeKma, BHYmpu Komopotu 8e0Emcsi NOUCK (61eHUsL, OMOelbHble UX
CMOPOHDL, HEKOMOopble ACNeKmbl U m.o.))

[ set myself a task to/of...

The methods and techniques we apply in this research include experiments (ob-
servations, laboratory tests, field and pilot plant study ....)

This work is devoted to an important problem of ...

The most challenging problems I have faced with are ...

Earlier studies of this subject show that the problem has not been yet properly
explored.

I consider my work to be relevant nowadays because ...

I think they will be of considerable practical significance, because ...

I expect to obtain the following results ...

In the future I’'m going to continue my studies and take a postgraduate course
In conclusion I would like to say that ...
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IMPUJIOKEHHUE 1

Words/Phrases for Presentations

Introducing | Let me introduce myself. My name is ...

yourself I would like to tell you about ...

Outlining a | I am going to divide my talk into four parts.
presentation | First I’ll give you some basic information about ...
After that I’ll talk about ...

Next, I want to look at ...

Finally, I’ll ...

Giving back- | I’ll give you some background information about ...
ground infor- | Let’s start with the background.

mation

Referring to | As you know

the audience | As you can see

Changing the | Let’s now move on to ...

topic Now I’ll look at ...

Referring to | If you look at the graph ... you can see ...
visuals Could I draw your attention to the chart?

If you look at the table you’ll see ...

Ending Thank you very much for your attention.

Thanks very much for listening to my talk.

Inviting ques- | If you have any questions, don’t hesitate to ask.

tions I’ll be glad to answer any questions.
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MPUJIOKEHUE 2
Six Hats of Thinking

THE WHITE HAT gives factual information about the presentation.

1. What was the subject of the presentation? The subject of presentation is ...
2. How long did it last? It lasted for ... minutes.

3. How many parts did it consist of? The presentation consisted of ... parts.
4. Was it computer or paper presentation? It was a ... presentation.

5. Was it colored or black-white? It was ...

6. Was it joined or single-handed work? It was ... work.

7. How many people took part in the presentation? ... people/person took part in it.

THE YELLOW HAT states positive points of the presentation.

What are the good points?

What are the benefits?

How will it help us?

I liked ...

... was interesting
. to manage to develop a successful report;
. to cope with the task;
. to do something in the original way;

. to express one’s own professional view concerning ...;

1

2

3

4

5. to show knowledge/skills;
6. to deliver a speech professionally;

7. to raise important issues;

8. to cover all the points of the presentation;
9

. to be rich in professional lexis;
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10. to be worthy of special attention;
11. well-prepared, thought-provoking, informative, colorful, thought-out

12. to succeed in ...

THE BILACK HAT states negative points of the presentation.

There are some disadvantages.

I didn’t like ...

... was a weak point.

1. to fail to develop ;

2. it has limited professional lexis;

3. to fail to show knowledge and skills;
4. to fail to present the graphical part;

5. to overlook the main project parts;

6. Your report leaves much to be desired.

7. You failed to cover all the points of the presentation.

THE RED HAT expresses all the feelings which the presentation arouses.

I feel interested/ excited/ confused/ indifferent/disappointed
The presentation was interesting/ exciting/ confusing/ ordinary/disappointing

I have different feelings;

sl .

The report created a feeling of surprise/admiration/disappointment— BbI3bIBaTh

YyBCTBO YAUBJIEHUSA/BOCXUIIEHUS/pa304apOBaHus;

hd

It aroused our interest;
6. There was a disappointing/ confusing moment.

7. There was a moment that gladdened us very much.
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THE GREEN HAT suggests ways to improve the presentation.

The presentation would be improved if ...;
It would be better if ...
To make it more professional you should ...;

I would suggest (doing) ...

A e

It is necessary to ...

THE BLUE HAT sums up points of view of all the hats and expresses the overall

impression of the presentation.

1. In general the presentation created a favourable (positive)/ unfavourable (nega-
tive) impression;

2. You develop a successful/unsuccessful project;

3. In spite that you fail to consider ... the presentation is a success because ...;

4. The presentation arouse different emotions, such as interest/ excitement/ confuse/
indifference/ disappointment

5. It will improve considerably if you add ...

6. In conclusion I would like to say that ...
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SAKJIIOUEHUE

ABTOpBI HAJCIOTCA, YTO MpejaraeMoe yueoHoe nocodue OyaeT mosues-
HBIM JIJISl TIpEToJjaBaTeieil MHOCTPAHHOTO SI3bIKA, BEAYIIUX 3aHATHUS CO CTY/IEH-
TaMl MarucTpaTyphbl, CTyJ€HTOB, U3YYaIOIINX UHOCTPAHHBIC SI3bIKU NI aKaje-
MUYECKHX e U JIJIs1 MarCTPOB MO Pa3JIMYHBIM HAMPABICHUSIM MOJTOTOBKHU.

ABTOPBI JKENAIOT YCIEIHON paboThl MPETMoaBaTesiM U CTYJeHTaM, U
OyIoyT MNpHU3HATENIbHbI 3a BBICKA3aHHBIE 3aMEYaHUs M TMOXKEJIaHUs, KOTOphIE
MOKHO HalpaBiIsiTh Ha DJIEKTPOHHbIE ajapeca elenaaleshugina@mail.ru u

dariashokina@list.ru.
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