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Ilpeoucnosue

Hacrosimee mocoOue anpecyercss acmupaHTaM, KOTOpHIE
CHEIHMAM3UPYIOTCSl B PA3MYHBIX OTPACHSAX 3HAHUNA, U KOTOPBIM
MPEJICTOUT CAABATh KAaHJAUJATCKUH K3aMEH 10 aHTJIMHCKOMY SI3BIKY.
[Tocobue paccunTaHo B TMEPBYI OYEpelb Ha CIEHUAINCTOB B
00JacTH €CTECTBCHHO-HAYYHBIX U HHXKEHEPHO-MATEeMATHUECKUX
HamnpaBlieHUI, HO MOXKeT OBITh HCIOJIB30BAHO W B TpyIHax
TYMaHUTAPHBIX HAMIPABJICHUN.

Llenpto mocoOus sBISETCS pa3BUTHE HABBIKOB UTEHHS W
nepeBoJia HayYHOH JUTepaTypsl Ha 0aze 3HAHUH, IPEAYCMOTPEHHBIX
OporpaMMoil MO  aHMVIMHCKOMY  SI3BIKY M HESI3BIKOBBIX
HaTpaBJICHUH, HABBIKOB aHHOTHPOBAHUS U pedepUpPOBAHUS HAYIHOU
JUTEPaATyphl, a TaK k€ KOMMYHUKATHBHBIX HABBIKOB, MO3BOJISIOIINX
acTMpaHTaM HCIIOJIb30BaTh X B HAYYHOH padoTe.

[Tocobue coctout u3 6 pasnenoB. B Paznene | omuceiBaercs
coJiepKaHue, CTPYKTYpa M TIOPSIIOK CAAYM KaHAMJATCKOTO SK3aMeHa
no aHrmickoMy si3eiky. Pazmen |l comepkutr wuHbopmanuio 00
0COOEHHOCTSIX pedepupoBaHusi U aHHOTUPOBAHHS HAYYHOTO TEKCTA,
IpUMephl aHHOTAIMM, KIMIIUpOBaHHBIE ¢pas3bl s pedepata —
pestome. Kpome Toro, B paszzmene coaepx’HuTcs oOpasel] cooOleHus
acmpaHTa aJs Oecellbl ¢ 9K3aMeHaTOpPaMHu 10 BOIPOCaM, CBSI3aHHBIM
¢ Ouorpaduelt, npodeccHoOHATHLHON IEATEeILHOCTHI0O U HAy4YHO-
uccienoBarensckoil padoroit. Pasmen Il Bxiarowaer B ceOs TEKCTHI
JUISE  O3HAKOMHUTEIIGHOTO UTEHUS H TIEPEeBOJIA, ITOCBSAIICHHBIC
00y4YeHHIO B aCITUPAHTYPE.

Pasnen IV Biimowaer B cebst BOKaOynsip, TEKCTHI O
MOCTIEBY30BCKOM OOYYEHHH U MPOrpaMMax.

Pasmen V comepKuT HaydHBIC TEKCTHI JIJII MUCHBMEHHOTO H
ycTHOTO pedepupoBanus (aHHOTUpoBaHus). Ilpu orbGope TeKCTOB
aBTOPHI CTPEMIJINCh K TOMY, YTOOBI KaXIbIi TEKCT HOCHM
oOlIeHayYHBIN XapaKkTep M ObUT HACHINIEH JIEKCHUKOW, CBSI3aHHOW C
HAay4dHOW paboTOW. AKTHBHBIN JIEKCHYECKHH M TpaMMaTHYCCKUN
MUHUMYM ONpeeNsieTcs TEMAaTUKON HapaBIeHUH, TPeICTaBICHHBIX
B ITOCOOMH.



Paznen VI mnpennaraer oOmuii MUHUMYM HEOOXOIMMBIX
CBEJICHUIl 10 YTEHUIO YUCIUTENIBHBIX U (POPMYJT 1O MaTEeMaTUKE,
du3uKe, XUMHH.

VY4ebHo-MeToIn4ecKoe nocodbue nmpegHasHaueHo AJs paboThl B
Tpynnax aclupaHTOB, TOTOBALIMXCS K cJade KaHAMIATCKOTO
9K3aMeHa, M0 PyKOBOJCTBOM IIPEINoaBaTelNsl UM CaMOCTOSITENBHO.
Marepuansl mocobust anpoOHpPOBaHbI Ha MPAKTUYECKUX 3aHATHAX B
Ipynnax aclUpaHTOB €CTECTBEHHO-HAYYHBIX W  HH)XXEHEPHO-
MaTeMaTHYECKUX HaIpaBICHUH.



PA3JIEJ I. COJEP)KAHUE, CTPYKTYPA U IIOPSIJOK
CJIAYU KAHIUJATCKOI'O DK3AMEHA 11O
AHTJIMMCKOMY SI3BIKY

1.1. Cooeprrcanue u cmpykmypa KanouoamcKkozo IK3ameHa

Ha kanaumatckoMm sK3aMeHE acIHUpaHT (COMCKATENh) JOHKEH
MPOJAEMOHCTPUPOBATh YMEHHUE MOIB30BATHCS MHOCTPAHHBIM SI3bIKOM
KaK CpeACTBOM MpPOo(ecCHOHANBLHOTO OOIICHWS W HAyYHOW
NESTENbHOCTH.  ACHUpAaHThl  (COMCKATeNM) JOJKHBI — BIAJETh
opdorpadudeckoit, ophosnHueckoii, JIEKCUYECKOU u
IrpaMMaTHYCCKOM HOpPMaMH HM3y4aeMoro s3blKa W TPABHIBHO
UCTIONB30BaTh MX BO BCEX BHJAX pEYEBOM KOMMYHHKAIIUH,
MIPE/ICTABICHHBIX B c(hepe HAyYHOTO OOIICHHUS.

Tosopenue. Ha KaHAMIATCKOM 53K3aMEHE AacCHHPAHT (COMCKATEIb)
JNOJKEH  MPOJEMOHCTPUpPOBaTh  BIAJEHHE  IOJTOTOBICHHOMN
MOHOJIOTUYECKOMN peubto, a TaKXKe HENOATOTOBJIEHHOM
MOHOJIOTUYECKOM W JUAJOTMYECKOM  pEe4Ybl0 B  CUTYyallud
ounmansHOro oOIIeHUs B Ipeeax MPOorpaMMHBIX TpeOOBaHUH.
OueHuBaeTcsi  COJIEPXKATENbHOCTh,  aJ€KBAaTHAs  pealin3alus
KOMMYHHKATHBHOTO HaMEPEHUS, JIOTUYHOCTb, CBSI3HOCT,
CMBICTIOBasi W CTPYKTYpHasi 3aBEpUICHHOCTb, HOPMAaTHUBHOCTb
BBICKA3bIBAHUSI.

Umenue. ActiipaHTbl (COMCKATENH) AOHKHBI MPOAEMOHCTPUPOBATH
YMEHHE YHTaTh OPUTHHAIBHYIO JIUTEPATYpy IO CIEUUATHHOCTH,
OMHUpasCh Ha M3YYCHHBIA  S3BIKOBOM  MaTepuayn, (OHOBBIC
CTpaHOBEIUECKHE U MPO(EeCCHOHATBHBIC 3HAHUS, HABBIKU S3BIKOBOM
U KOHTEKCTYaJIbHON JOTa/KH.

OOBEKTOM KOHTPOJIS HA KaHAWIATCKOM JK3aMEHE SIBISIOTCS
HABBIKU M3YYaIOILIETo U Oerjioro YTeHus.

B mepBoM citydae omeHHMBAaeTCS yMEHHE MaKCUMAIbHO TOYHO
U aJIeKBaTHO H3BJIEKaTb OCHOBHYIO MH(OpMAIHIO, COJEPKAITIYIOCS
B TEKCTE, MPOBOAUTH OOOOIIEHNE M aHAJIN3 OCHOBHBIX ITOJOXKCHHMA
MPEIbIBICHHOIO HAYYHOTO TeKCTa JJIsl MOCJIEAYIOIIero nepeBoaa Ha
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A3bIK OOyU€HMsI, a TAKXKE JJIs1 COCTABIICHUS PE3IOME HA HHOCTPAHHOM
A3BIKE.

IIncbMeHHBINM NEpeBOJ] HAYYHOTO TEKCTA IO CIELHUAIbHOCTH
OLIEHUBAETCA C ydyeToM oOOmIield aJeKBaTHOCTHU IEpeBOsa, TO €CTh
OTCYTCTBHSI CMBICJIOBBIX MCKa)K€HUH, COOTBETCTBUS HOPME U Y3YCy
A3bIKa IepeBO/ia, BKIIIOYasl yIoTpeOIeHNE TEPMUHOB.

Pe3tome nMpouynTaHHOIO TEKCTAa OLIEHUBAETCSA C YYETOM 00beMa
U TPaBWIBHOCTU M3BJICYEHHON MH(pOpMaIMM, aJeKBaTHOCTH
peanu3alii KOMMYHHMKaTUBHOTO HAaMEpPEHHUs, COAEpPKATEIbHOCTH,
JOTUYHOCTH, CMBICIIOBOM M  CTPYKTYPHOH  3aBEpPILIECHHOCTH,
HOPMAaTHUBHOCTH TEKCTA.

IIpu OGernoM 4YTEHHWH OLIEHUBAeTCd YMEHHME B TEUCHHE
KOpPOTKOTO  BpeMeHH  (1-2  MuUHYTBI)  ONpEAeNuTh  KpYyr
pacCMaTpuUBaEMbIX B TEKCTE BOIPOCOB M BBIIBUTH OCHOBHBIE
MOJIO’KEHUSI TPOYUTAHHOTO.

Ilepenaua n3BnedyeHHON HH(POPMAIIMKA MOXKET OCYIIECTBIATHCS
Ha MHOCTPAHHOM S3bIK€ (TyMaHHUTApHBIE CIEUUAIbHOCTH) WM Ha
A3bIKE 00Y4YEHHUs (€CTECTBEHHOHAYUHBIE CIIEIUAIIBHOCTH).
OnenuBaeTcst 00beM U MPABUIIBHOCTD U3BJICUEHHONW HH(OpMALINH.
Cmpykmypa IK3amena
Kannuaarckuil 5x3aMeH 110 UHOCTPaAaHHOMY SI3bIKY IIPOBOJIUTCS B JIBa
JTamna.

Ha mnepBom »srtame acnupaHT (COMCKAaTeNlb) BBIMOIHSET
NUCBbMEHHBI TIEPEBOJ HAyYHOTO TEKCTa II0 CHELUAIBHOCTH C
AHTIIMICKOTO Ha PYCCKUH s3bIK (momyck). O0beM Tekcta — 15000
NIEYaTHBIX 3HAKOB. YCIIEIIHOE BBINOJHEHHE NMHCBMEHHOTO IEpEBOAa
ABJIIETCS YCIIOBUEM JIOITycKa KO BTOPOMY 3Tamy sk3ameHa. KauectBo
IIEPEBOJia OLIEHUBAETCS 110 3a4ETHOM CHUCTEME.

Bmopoit sman 3x3amena npogodumcsa ycmuo u eKkiiouaem é ceos
mpu 3a0anus:

1. M3yyaromiee yTeHHE OPUTHHAIBHOIO TEKCTa MO CIEHUAIBbHOCTH.
O6bem 2000 — 3000 mneuyatHeIXx 3HaKoB(2-2,5 ctp.). Bpems
BBINOJIHEHHST paboThl — 45-60 MuHyT. POpMa MpoBEpKH - Mepeaya
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OCHOBHOT'O COJICpKaHUsI TEKCTa Ha MHOCTPAHHOM s3bIKe B (hopme
pe3roMme.
2. bernoe 4reHne OPUTHHAIBHOTO TEKCTa MO CrenuaIbHOCTH. O0BeM

— 1000 - 1 500 mevarHpIx 3HaKOB. Bpewmsi Bbmonmnenus — 1-2
MUHYTHI.
dopma mpoBepkH — Tepeada M3BJICUCHHON wHHMOpManuu Ha

WHOCTPAHHOM sI3bIK€ (T'yMaHUTAapHbIE CIEIMATILHOCTH) U Ha SI3BIKE
00y4eHUs (€CTECTBEHHOHAYYHBIE CIICIIUATBHOCTH).

3. becena ¢ sx3amMeHaTopaMi Ha HHOCTPAHHOM SI3bIKE IO BOIIPOCAM,
CBA3aHHOM CO CIEIUAIBHOCTHIO M HAay4YHOH paboToil acmupaHTa
(couckarens).

(Beimucka u3 "IIporpaMmbl MUHUMYyMa KaHIUAATCKOTO dK3aMeHa I10
oOuieHay4yHoi aucuuiuinHe «MHocTpaHHBIN A3bIK»" MUHUCTEPCTBO
obpazoBanus U Hayku Poccwuiickoit deneparnuu, 2007)

PesynbTarhl 3K3aMeHa OLIEHNBAOTCA 0 MATUOAIIIBHON CUCTEME.

1.2. Hopsaaok caauM KAHAUAATCKOIO0 IK3aMeHa M0 AHTJIMHCKOMY
SI3BIKY
1.2.1. Ilepgvtii yman. Ilucomennsiii nepeeoo HaAyuHo20 meKcma.

Jonyck.

Ha nepBoMm 3Tane kaHAMIATCKOTO SK3aMEHa [0 aHTJIMHCKOMY
S3BIKY aCHHUPAHT (COMCKATENb) TIEPEBOAUT HA PYCCKHM SI3bIK
AHTJIOSI3BIYHBINA HAYYHBIA TEKCT, OJM3KUN O COJAEPKAHUIO TEME €ro
HAayyHOTO  MCCIIEJIOBaHMS. ITO JIOJDKEH OBITh  TEKCT IO
cnenranbHocTd (15 000 medaTHBIX 3HAKOB), W3BJICUYCHHBIN U3
OPUTHHAJIBLHON aHTJIOS3BIYHON JUTEPATYphl (KHUTH WIH KypHaja),
UMEIOIIMN HayYHBIA XapakTep.

He paspemaercs mepeBoag  yd4eOHO-METOAMYECKHUX  TOCOOUH,
OpakTHKyMOB U T.0. [lpum orOope nuTepartypbl NpeArnoYTeHHE
oTHaeTcs KHUTaM, U3JaHHLIM B mmocaenane 10-15 mer.

[lepeBon Ha pycCKWid SI3BIK JODKEH OBITh aJCKBAaTHBIM, C
Y4E€TOM CINEeIU(PUKA CHHTAKCHYCCKUX U JICKCUKO-TPAMMATHYECKUX
CTPYKTYp pycckoro s3bika. CrnemyeT wu30eratb CMBICTIOBBIX
VCKOKEHUM U HE JOIMYCKaTh MPOITYCKA MEPEBOJUMBIX OTPE3KOB HIIH
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npeaiokeHui. [l nmonydeHus: 1onycka HEOOXOJUMO MPEICTABUTh
B OTJZIEJl aclUpPaHTyphl B NEUaTHOM BUIE pedepar, BHIIOIHEHHBIN
COHCKATeJIeM IIepeBOJ, a TaKKe aHIIO-PYCCKUIl  ClIOBaphb
npoecCHOHAIbHON JIEKCUKH (MOXXHO B PYKOIIMCHOM BapHaHTe,
XKenmaTenbHO mocTpaHuuHelid). K pedepary mnpunaraetcs u
KCEPOKOINS OPUTMHAIBHOTO aHIJI0OA3BIYHOTO TEKCTA, IIEPEBEIEHHOTO
Ha PYCCKUH s3bIK. TUTYNBHBIA JUCT odopmisieTcs No o0pasiy:
bamuus, UMsl, OTYECTBO aBTOpPA, Ha3BAaHUE KHUTU C BBIXOIHBIMU
JAaHHBIMM Ha pYCCKOM U Ha aHIJIMICKOM SI3bIKe +  mudp
CHEIMAIBHOCTH.

1.2.2. Bmopoii s3man. Ycmmuwlii 3K3ameH.

Ha kaHgunaTckoM 5SK3aMeHE aclupaHTy (COMCKATelNo)
IpeJIaraeTcsi OTPHIBOK OPUTHHAIBHOTO AHTJIOSN3BIYHOTO TEKcTa (J10
3 000 meyaTHBIX 3HAKOB), OJIM3KOTO MO COJCPKAHUIO TEME €ro
HAYYHOTO MCCIIEIOBAHMS, BBIAAETCS JIUCT YCTHOTO OTBETA M CIOBAPb.

CrnoBapeM Ha 9K3aMeHe M0JIb30BaThCSI MOXKHO.

Jluct yctHOro orBeTa - 3T0 OQUIHUAIBHBIN JOKYMEHT, IO3TOMY B
HEM He JI0OJKHO OBbITh OIIMOOK B AHIVIMHCKOM SI3bIKE.

B nmcte ycTHOTO OTBETa 3amONHSIIOTCS CIEAYIOUIHE Tpadbl:
damunus, uMs, OTYECTBO aclupaHTa (couckatens), HWHp U
Ha3BaHHE CHEIHATbHOCTH; JIUCT YCTHOTO OTBETA MOJIMUCHIBACTCS Ha
obopore.

B mcre ycTtHOrO OTBeTa JOMKEH OBITh HAMKCAH —TTOJTHBIA
NUCbMEHHBIN MePEeBO/] Ha PYCCKHI s3bIK NepBbIX 10 cTpouek TeKcTa.

B nucre yctHOrOo OTBeTa acmupaHT (COMCKATellb) MEpeaacT B
NUCbMEHHOU (popMe OCHOBHOE CO/Ep)KaHHE TEKCTa Ia aHTIHICKOM
s3pike B (opme pesome. 37ech KE MOTryT ObITh HalUCaHBI
HEKOTOpbIe BBOJHBIE CJIOBA M BBIPAKEHUS, KOTOpbIE IOMOTYT
acnupaHTy (couckareno) B Oecele C SK3aMEHATOpPOM IO TeMe
HAY4YHOTO UCCIIEIOBAHUS.

Bpemst moaroTtoBku (BBITIOJMHEHHWS) IHCHBMEHHOTO TIIepeBOJa U
COCTaBJIEHUS MMCbMEHHOTO pe3toMe - 60 MUHYT.
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VY CTHBIN OTBET Ha PK3aMEHE HaYMHAETCs ¢ uTeHus Beryx 10-15
CTPOYEK, OTMEUECHHBIX B TEKCTE IK3aMEHATOPOM.

Bo Bpemss ureHHs coOiromaliTe MHTOHAIMOHHBIH  PUCYHOK
IIOBECTBOBATENBHBIX U BOMPOCUTENIBHBIX HPEASIOKEHUH, OTPULIAHUI
Y BBOJIHBIX IIPEIOKEHUI.

ITpounTaHHBI OTPHIBOK MEPEBOAUTCS HA PYCCKUH S3BIK.
[lepeBon nomkeH OBITH AyTEHTUYEH, COOTBETCTBOBATH HOpMam
PYCCKOTO si3plKa HMB TO JK€ BpeMs ObITh HNPUOIMKEHHBIM K
COJIEP’KaHUIO NIEPEBOIUMOTO TEKCTA.

JIeKCUKO-CUHTAaKCUYECKHE  CTPYKTYPbl  pe3loMe  4pe3BbIYaifHO

pa3HOOOpPA3HBI.
Pe3tome Hay4HOTO TEKCTa, MPE/ACTABICHHBI B MACHBMEHHOM BHJE B
JUCTE  YCTHOTO  OTBETA,  BOCHPOU3BOJIUTCS  ACIUPAHTOM

(conckareneM) B yCTHOH (opme s 4YJICHOB HK3aMEHAlMOHHOM
KOMHCCHH.

Jlanee »sK3aMeHATOpbl BBIJAIOT HAyYHBIH TEKCT M YCTHOTO
pedepupoBanusi, comepkamuii 10 1,5 ThICSAY MEYaTHBIX 3HAKOB IS
MPOCMOTPOBOTO (OETI0r0) UTeHUs B TeUCHUE 2-3 MUHYT.

3aTeM TpoucxoauT Oecela C PK3aMEHATOpOM IO BOIMPOCaM,
CBSI3aHHBIM C Ouorpagueili M HayyHOM paboTOM acmnupaHTa

(couckarens). B xoe moArOTOBKU K OTBETY HE MBITAUTECH 3alUCaTh
Ballle YCTHOE coobuieHue: y Bac He OyaeT BO3MOXKHOCTH NMPOYUTAThH
HaIMMCaHHOE, TaK KaK HSK3aMEHATOPhl HAYHYT 3a7aBaTh BOIPOCHI.
O6bem Barmero coobmienusi momxeH ObITh He menee 20-25 ¢pas.
CooOuienne A0KHO MMETh Jorudeckoe 3aBepiueHue. Crapaiitech
npuaate Bamemy cooOlieHHio Hay4dHYIO HarpaBlI€HHOCTb. MOXHO
PEKOMEHIOBATh OCBETHTH B COOOIIEHUH YEThIpe OJI0Ka TeM:

1. Moe ob6pa3oBanue. Yueba B yHUBEPCHUTETE.

2. Mos mnpodeccuoHanbHas IeATENFHOCT. MecTo  pabOTHI
3anumaemas J0JKHOCTh. OOS3aHHOCTH 110 3aHUMAEMOM JTOJIKHOCTH.
3.Mos HayuHas paboTa:

* TeMa iMccepTalny;

* ee aKTyaJbHOCTh, HOBH3HA, TEOPETHUECKOEC M IPAKTHUECKOE
NpUMEHEHHUE, LIeNIH, 3a71a4H; B 3aHATUS B ONOITHOTEKE;

* MOM MyOIMKaIny;
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4. Mot Hay4YHbI pyKOBOJUTENb.

OTBeThl Ha BONPOCHI HSK3aMEHATOPOB SIBISIIOTCS  00s3aTENbHOM
4acTbIO pabOThl — YAEJINUTE UM MOBBIIIEHHOE BHUMAHHUE.

B xonme oTBeTta crapaiiTech MaKCHUMaJbHO HCIIOJIB30BATh M3BECTHBIC
BaM (OPMYIIBI Pa3rOBOPHON PEYUH.
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IIpumep ogpopmnenus mumynvHozo nucma pegepama

MUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU
POCCHVICKOM ®EJEPAIIUA
Y IMypTCKUI TOCYTapCTBEHHBIN YHUBEPCUTET
HNHcTutyT s13b1Ka U TUTEPATYPHI
Otnenenne npodeccuoHaNbHOIO HHOCTPAHHOTO SI3bIKA

PE®EPAT JJIAA CAAYN KAHIANJATCKOI'O 9K3AMEHA
O AHTJIMCKOMY SI3BIKY
1O KHMTI'E:

Brimonnaun:
[Iposepuir:

Wxenck 2016
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PA3JIEJI II. OCOBEHHOCTHU PE®EPUPOBAHUSA U
AHHTOTHUPOBAHUA HAYYHOI'O TEKCTA

2.1. ITucomennoe pehepuposanue nayunozo mexkcma

Pedepar — cxaroe, KpaTKoe H3JIOKEHHE OCHOBHOIO
coJlep’KaHusl OpUTMHaia (CTaThby, IiaBbl, Maparpada, 1eaol KHUTH,
MoHOrpaduu, OpoIIOpBl, MaTeHTa) MO BCEM 3aTPOHYTHIM B HEM
BOITPOCaM, MOTYYEHHOE B pe3yJIbTaTe €ro CMBICIOBOM 00pabOTKH.

OCHOBHBIM Ha3HaueHUEM pedepara sBISETCS ONEPATUBHOE
pacnpocTpaHeHHe BaKHEHIIEH HayYHO-TeXHUYECKOH HH(POPMALIUU B
MaKCHUMaJIbHO CXaTOM BHUJAE€ M €€ HCIOJIb30BAHUE YMTATEIIMU
pasnUYHBIX Kateropuil. Pedepar nmeer cienyronyo CTpykTypy:

1) npenmeTHas pyOpHKa: HAUMEHOBaHUE O0JIACTH WITH

paszena 3HaHUH, K KOTOPBIM OTHOCHUTCS

pedepupyeMsblii JOKYMEHT;

2) Tema: Oosee y3Kas HpeJIMETHash OTHECEHHOCTh MCTOYHUKA WM
psiia HICTOUHUKOB;

3) BBIXO/IHBIC IAaHHBIC UCTOYHHMKA WJIM COBOKYITHOCTh ICTOYHHKOB Ha
MHOCTPAHHOM U PYCCKOM s3blKax: (paMmiMsg M MHULMAIBl aBTOpA,
3arjiaBue, W3JaTeIbCTBO, MECTO, TOJ H3AaHUs (A7 JKypHaua -
Ha3BaHHUE U HOMED);

4) rnaBHas MbICTb, uies pedepupyemMoro martepuana: pedepar
CKaTo (QOpPMYNUpYeT TIJIaBHYIO MbICIIb, HE BHOCS B HEE CBOMX
KOMMEHTApUEB, JaXKE €CIU OHA JIMIIb MOJPAa3yMEBACTCS aBTOPOM B
TEKCTE;

5) U3/I0)KEHHUE COJIEPXKAHUSA: —  COJACpXKaHHue  pedepupyeMoro
MaTepuaja u3jaraercs B I0OCIEA0BAaTENbHOCTH, B KOTOPOW OH
NPUBOJIUTCS B UCTOYHHKE;

6) KOMMEHTapuii, NpuUMeuyaHHe pedepeHTa: 3TO yalle BCEro
yKa3zaHHe aJpecata, Ha KOTOPOTO paccuuTaH pedepupyemblii
maTepHall.

Pedepats! gensarcs Ha:

a) nHpOpMaTUBHBIE, WK pedepaThl-KOHCTIEKTHI,
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0) wHAWKAaTUBHBIC, WU pedepaThl-pesiome. [lepBbie m0CTaTOYHO
MOJTHO HM3JIaral0T BCE OCHOBHBIC IIOJIOKEHUS, JIOKA3aTelbCTBA M
BBIBOJIBI. BTOpbIE TEPEYUCHSIOT JIMINb TJABHBIC TIOJIOKEHUS W
BBIBOJIBI TI0 HUM 0€3 M3JI0KEHHS JJOKA3aTeIbCTB.

O6a Buma pedepaToB MOTYT OBITH: a) MOHOTPAPUUCCKUMH,
COCTABJICHHBIMU Ha OCHOBaHUM OJHOTO MCTOYHHUKA; 0) CBOJHBIMH,
U3JIaraonuMu coJiepKaHue HECKOJIBKUX HUCTOYHUKOB,
00BETMHEHHBIX OOIIeH TeMOH; B) OO30PHBIMH, H3JIAralOIIUMH
pe3ynbTar 00630pa MHOTUX UCTOYHHKOB TIO OIIPE/ICICHHONH TeMaTHKe,
TUIaHy.

Ocnosenvle pazoenvlt pepepama-pezrome

1. Ananu3 paboTsl. BeixoaHble TaHHbIE.
2. CtpykTypa paboTsl (IOCTPOEHHUE O pa3zesiaM U IiaBam).
3. XapakrtepucTuka paboOTBl (OMHMCaHHME TOro, 4YTO COOO
MIPEICTABISIET paboTa).
4. Ouenka paboTsl. Pexomennanuu. 3akimtoueHue.
XapakTepHuCcTHKa U ONIICaHue paboThI

YroObl oOXxapakTepu3oBaTh paldOTy, T. €. ONHCATh MpPeIMET
WCCIIEIOBaHMS, OCHOBHYIO 11€J1b, TIPUHIIHIIBI, TIOJIOKEHHBIE B OCHOBY
JAHHOM paloThbl, pacloyioKeHHEe MaTepuana U Ip., MOJb3yiHTech
CIICAYIOUIMMH CYIIECTBUTEIBHBIMH, TJAarojaMi W COYCTAHHSIMHU:
book, work, paper — xuura, paboTa, HayyHas CTaThsi; monograph,
review — MoHorpadus, 0030pHast padoTa (0003peHHeE);
content — coneprkanue; material — marepuan (coaepxanue padoThl);
the book under review — paccmaTtpuBaemast (perieH3upyeMasi) KHHUTa;
the book constitutes, comprises, deals with, treats, discusses,
presents, summarizeS — KHHra MpEACTaBIsIET COOOH, BKIIOYACT,
KacaeTrcs, 3aTparuBaeTr, cymmmpyer (o0oOmiaer); be given, be
presented (material) — (matepuan) moaan, npeacrasieH; be devoted,
be referred to — (kHura) mocesieHa, OTHOCUTC K...; be emphasized
— TTOTYEPKUBACTCH.
Cmpykmypa padomot
Xapakmepucmuxka nocmpoenus KHuzu u eé pa3oenos
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['oBopst 0 cTpykType pabOThl, HY)XHO 3HATh CIIEAYIOIIHNE
CYIIIECTBUTENIbHBIC: volume — ToM; part — 4acTh; chapter — riaBa;
section — pasmen; paragraph — maparpad, a63ar; illustrations —
pucyHku, mosicHeHus; references — ccpuikm; list of literature —
CIMCOK JINTEPATYPHI.

Haubonee ynorpeburenpHbIe TIAroibel: constitute — MpeacTaBIsATh
co0oii; comprise — cOCTOsITh (M3); COVEr — OXBaThIBaTh, 3aHUMATh,

analyze, deal with, treat — wuHanM3UpoBaTh, paccMaTpPUBATH,
3aTparuBaTh; give, present IojaBaTh, NPEJICTABIATH (MaTepuan);
reflect, illustrate — otpaxaTth, WUIIOCTPUPOBATh, arrange —

pacmoyiarath, KiaccudunupoBath (matepuan); be followed —
cien0Bath (3a), conpoBoXkaathes; be referred (t0) — ccputathes (Ha),
otchu1ath (K); the book comprises — KHUTa COCTOUT U3, UCKITIOYAET.

Beoonas wacms. Hcmopuueckasa cnpagka. Bvixoonvie oannvie

JlekcuKO-CUHTaKCUYeCKue CTPYKTYPBHI, UCTIOJIb3yeMbIe
aBTOpaMHM  PEIEH3MM BO  BBOJHOM  4YacCTH,  YPE3BBIYANHO
pa3sHooOpa3Hbl. Bece 3aBUCUT OT pelieH3upyeMoil paboThl M 3a/1auu
peLEeH3€eHTa.

The book (the work) under review — paccmarpuBaemasi,
perieHsupyemas kuura (pabora); the first (the second etc.) edition —
nepBoe (BTOpoe U T. 1I.) U3JlaHKe; content — coziepakanue; publication
— omnybnukoBaHue (M3gaHue); reason - nmpuuuHa; the main reason
(why, of, for) - ocHoBHast mpuuKMHaA TOTO, YTO (MOYEMY, LISl YE€ro),
MMEHHO TI03TOMY; achievement — gocTHKeHHE, COOBITHE; Tevision —
nepepaboTka, U3MEHEHHe;attempt — momeiTka, make an attempt —
nbITaThCsl, cTaparbes; discuss, explore, handle — paccmarpuBarts,

oOcyxnaTh; mention — YyHOMHUHaTh; publish — mybaukoBarts,
u3naBatk; undertake — mpeanpuHUMATH;
WItNess —  CBHUIETENbCTBOBaTh, Ievise — IepecMaTpuBarTh,

UCHIpaBIATh,  IepepabarbiBaTh, revised and completed —
UCIIPaBJIEHHOE U JIOTIOJIHEHHOE.
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Keep (bear) in mind — momuuTts; is to be presumed — cmemyer
okuiath; to mention just a few... — npuBoas (yrmomuHas) TOIBKO
HECKOJIBKO...; t0 (warmly) welcome — Bcsiuecku nmpuBeTcTBOBaTH; t0
appear in print — Beixoauts u3 meuarw; recently, lately — za
nocienHee Bpems; the last few decades (months, years) — (3a)
MOCJIETHHIE AECATUIETHS (MECSIIBI, TOJIBI).

Ocnosnvle 0ocmouncmea u HedoCmamKu padomut

OOcyXIeHne JOCTOMHCTB M HEIOCTaTKOB JIO0OW paboOTHI
HEN30EKHO CBSI3aHO C CYOBEKTHBHOW OIICHKOW aBTOpa PEICH3UU.
OnHako JIEKCMKO-CHHTaKCHYECKHE KIHWIIE 37eCh  JOCTATOYHO
OTIpeJIeIICHHBI,

Advantages — mpeumyiecTBa, JOCTOMHCTBA, MeErits JTOCTOMHCTBA;
achievement — moctmxenue; contribution Bkiamg; grasp — 0030p,
OXBaT, NIOHUMaHME; coverage — oObeM, oxaar; depth — rmyOuna;
foundation — ocHoBa, o6ocHOBaHue; considerations — cooOpakeHus,
BBIBOJIBI; SUCCEsS — YCIeX; survey — o0030p, aHaiu3; treatment —
aHaimu3, pa3oop, paccMoTpeHue; starting point — UCXOJHBIA MOMEHT,
Hayao.

Contain — coxepsxaTh, BKIO4aTh (B ce0s); deal with, survey, treat —
paccMaTpuBaTh, pa3doupaTk, UCCIEI0BATS.

Adequate — Ttounslii: clear — ueTkuii; comprehensive — MOJHBIH,
UCUepIbIBaOuil; exclusive — HCKIIOUMUTENbHBIA, YHHUKAJIbHBIN;
deep — rnyOokwmii; original OpHTHHAIBHBIN, CaAMOCTOSTCIIBHBIM,
nepBbli (B gaHHOW oh mactm); profound — riyOokuii, BAyMUHBBIii;
rich — Oorateiii (Mo coxmepkaHuio), rIyooKuit; successful —
YCIEIIHBIH; various — pa3sHOOOpa3Hblii; up-to-date — coBpeMeHHBIN.

Extensive cover of (literature, material) — mmpokuii oxHar,
ucueprelBaomuii; a great variety of — OGombinmoe pasHooOpasue,
MHO)kecTBO; a wide and intelligent grasp of — oOwmuUpHBIH,
NPOHMULIATENBHBIA KpuTHUeckuil o030p; at the high level — Ha
BBICOKOM ypoBHE; in addition to, besides — momumo (TOT0), KpOoMe.

Difficult — tpyansiii; disappointing — pa3oyapoBBIBAIOLIHH,
BBI3BIBAIONINI pa3ouapoBaHUE; erroneus — omubo4HbIN; generalized
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— 0000meHHbIH; inadequate — HECOOTBETCTBEHHBIN, HETOUHBIN, HE
OTBEYAIOITHI TpeOOBAHUSM; outdated - yCTapeBIIIHH,
HECOBpeMeHHBIH; regretful — BBI3BIBAIOIIMI COXKAJIIEHUE, scarce —
PEeIKHI, Majoe KOJIHYeCTBO; tedious — CKy4YHBIH, YTOMHUTCIBbHBIN;
unpardonable — nenpocrturensHbiii; unfortunately, regretfully — k
cokajeHuio; it is to be regretted ocraercs mMoOXkKaneTh, MOKHO
MOXKAJICTh.

Ouenka pavomul. Pekomenoayuu. 3akniouenue

B  00buHON peleH3uu  3aKIIOYMTENbHBIA  ad3all Wik
MpeIOKEHNE BKIIIOYAET OLEHKY M HMHOrJa pexomeHpanuu. s
HaITMCaHUS 3aKIIOUYEHUS aBTOPBI PEIEH3HMH Yallle BCEro MOIb3YITCS
KJIUIIE:
in conclusion — B 3akmrouenue; it can be said — MoxkHO cka3arh;
it can be highly recommended — MOXHO ¢ YBEpEHHOCTBIO
PEKOMEH/I0BATh;
it is an outstanding event (achievement) — sto BbIaroIeecss COOBITHE
(mocTkeHue);

it is to be warmly welcomed — wHyxHO BCsiuecku (ropsiuo)
IPHBETCTBOBATb;
in spite of (minor faults) it should be recommended — necmoTps Ha
(MemkpMe  MOTpPEIIHOCTH), OHa  Jo/bkHa  (MOXeT)  OBbITh
PEKOMEH/IOBAHA,;

valuable as it is to ... it is of even greater value to... — npu Bceii cBoeit
OCHHOCTHU [JIdA... OHa TMPCACTABIACT CIIC 60J'II)IHYIO IIEHHOCTH
(3HaueHue) amsl...;

an invaluable aspect of the book is. — HeorieHuMoOe 3HaYCHNE KHUTH B
TOM, YTO...;

incidental (mistakes) in no way prevent. — ciy4aiiHbie (OIIMOKH)
HUKOUM 00pa3oM He MeIaroT (He YMasIoT).

Annomayusn. Cywgnocmos annomayuil

3akiaroyaeTcs B TOM, YTO OHa JlaeT MPEAeNbHO CHKATYIO
XapaKTepUCTHKY MaTepuaja, u3jlaras cojAepkaHhe OpUTrHHajla B
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BUJIE TEPEYHS OCHOBHBIX BONPOCOB M MHOTAA JaBas KPUTHUECKYIO
onleHKy. OHa HUMeeT YUCTO HH(OPMALMOHHOE WM CIPABOYHO-
oubmmorpaduueckoe HazHaueHue. AHHOTAIM (abstract), B oTindme
oT pedepara (summary), He pacKpbIBaeT CoAepKaHHe MaTepuana, a
JUIIb COOOINAaeT O HAJIMYUU MaTepuana Ha ONpeACNICHHYI TeMy,
YKa3bIBae€T MCTOYHUK U JIa€T caMoe oOIlee MpeICTaBIEHUE O €ro
COJIepKaHUH.

AHHOTalMs JOJDKHA JIaTh YHUTATeN0 IMpeaBapuTeIbHOE
MPEJICTABIICHHEe O HE3HAKOMOW eMy NyOJHMKAlMi U TeM CaMbIM
MOMOYb €MY B TIOMCKE He0OX0 1Mo nHpOopMaIHH.

Buowvl annomauuii.

PaznuuaroT aBa TUma aHHOTAUUW: cnpasounas (onucamenvbHasn) u
PpeKomeHnoamenvHan.

CrnpaBoyHasi aHHOTallUS UMEET HauOOJIbIlIee PAcIPOCTPAHECHHE
B Hay4yHO- HWH(OPMAIMOHHOW MAESATENbHOCTH U OCOOEHHO TIpH
AHHOTHUPOBAHUU HY6HHK3HHfI, HU3JJaHHBIX Ha HWHOCTPAHHOM S3BIKC.
CrpaBouHasi aHHOTAIMs TpeaHa3HA4YeHa Al ObICTPOro M Oerjoro
mpocMoOTpa, IO3TOMY KpPAaTKHUEC AaHHOTAIUHU MPCATIOUYTUTCIIBHCC
nopoOHBIX. ISl CrpaBOYHBIX AHHOTAIMM XapaKTepHO COYETaHHE
KOHKPETHOCTHU 158 JIOCTaTOLIHOI\/'I IIOJTHOTHI C OIpCaACIICHHBIM
JTAKOHU3MOM H3JI0KCHHUS.

PCKOMGHI[aTGJ'II)HBIe AHHOTAIIUU UMCHOT LICJIBIO HEC TOJIBKO OaTh
NpeIBapuUTEeNbHOE TPEICTaBICHHE O JOKYMEHTE, HO TakKke H
3aNMHTCPCCOBATE UUTATCIIA W IMOKA3aTb MCECTO I[aHHOI\/’I HY6J'II/IKaHI/II/I
Cpeau APYrux MyOoNuKalui Ha aHAIOTUYHYIO TEMATHKY.

OcHOBHOE Ha3zHAYCHWE PEKOMEHAATEIbHOW aHHOTAIIMM — OIlEHKA
JIOKYMEHTA.

TpC6OBaHI/IC CXKaToCTH n JJaKOHUYHOCTH, MMpEABABIACMOC K
CIpaBOYHOW aHHOTAllMM, HE WMEeT /s pPEeKOMEHIATelbHOMI
AHHOTAIIMK 0CO0O0T0 3HAYECHUS.

B pexoMeHnaTenbHOM aHHOTALMU TOJKHBI OPTaHUYECKU COUETAThCS
XapaKTCPUCTHKA COACPKAHHUA AaHHOTHUPYECMOI'0 IIPOU3BCACHUA C
XapaKTePUCTUKOM
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aBTOpa, pa3bACHEHHWEM 3HAYEHHs] M CYIIHOCTH TPaKTyeMbIX
BOIIPOCOB, UX aKTYaJIbHOCTH U HHTEpPECa.
Cmpykmypa annomayuu.

AHHOTaIMA, KaK MPaBUjI0, COCTOUT U3 TPEX YaCTEH:

1 BBO/IHAs (CIOJ1a BXOJIAT BBIXOHbIE JaHHBIE);

2 TEKCT aHHOTAIMH (OTMCaHUE OCHOBHBIX MOJIOKEHUN PabOTHI);

3 3aKIIHOYMTENbHAS YacTh (BBIBOJ COCTABUTEIISI aHHOTALIUN).

TekcT crnpaBOYHOM aHHOTAMK OOBIYHO BKJIIOYACT CJEAYIOIIHE
CBEJICHMSL:

— TeMy AaHHOTHPYEMOIO JOKYMEHTa, XapaKTEpUCTUKY €ro
NpoOJeMaTUK! M OCHOBHOIO COJCpXaHHS, OCHOBHBIC BBIBOJbBI
aBTOpA;

— BUJ aHHOTUPYEMOIO JIOKyMeHTa (KHUTra, JuccepTauus,
CIPAaBOYHHMK, CTAThs U T.I1.);

— Ha3HAY€HHE aHHOTHPYEMOI'O JJOKYMEHTA;

— 3a/1a4M, IOCTABJIEHHbIE aBTOPOM aHHOTUPYEMOTO TOKYMEHTA;

— METO/I, MCIIOJIb3yeMbIil aBTOPOM (TIpH aHHOTHPOBAHUU HAYUHBIX U
TEXHUYECKUX MMyOJIMKaIHii);

— cBefieHus 00 aBTope (aBTOpax);

—  XapaKTepUCTHKy  BCIIOMOTATENbHBIX U  WJUIIOCTPATUBHBIX
MaTepuaioB, BKitouas oubanorpaduro;

—  XapaKkTepUCTHKy  HOBHU3HBI,  OpPUTMHAJIBHOCTU  HpPOOIEM,
pacCMaTpUBaEMbIX B  aHHOTUPYEMOM JOKYMEHTE, a TaKXKe
TEOPETUUECKON U MPAKTUUYECKON IEHHOCTH aHHOTUPYEMOI paboThI 1
ap.

Tpebosanusn, npedvasiiemvlie K AHHOMAUUAM.

AHHOTalMM He CTaHAapTH3UpoBaHbl. OOmMe TpeboBaHMs,
KOTOpble HEOOXOIUMO YYMTHIBATh IPU COCTABICEHUU aHHOTALM,
0COOEHHO CIPAaBOYHBIX, CBOJISATCS K CIIEIYIOIIUM:

1. Komno3unus aHHOTaUui [OOMKHA OBITh JIOTUYHOM M MOXET
pPacxXoANUThCS ¢ KOMIIO3UIIMEH aHHOTUPYEMOT'O TIOKYMEHTA.

2. SI3pIK aHHOTAIMH JTOJKECH OBITh JJAKOHUYHBIM, ITPOCTHIM U SICHBIM,
0e3 UIMHHBIX M CIOXHBIX IepuoaoB. Hepenko crnpaBouyHble
AQHHOTALUU COCTOSIT BCETO U3 HECKOJIBKUX HA3BIBHBIX MTPEIIOKEHUMN.
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3. Otbop cBemeHuW MJIS AHHOTAIMU WM TOPSAOK WX CIICOBAHUS
3aBUCAT OT XapaKTepa aHHOTUPYEMOIOo JOKYMEHTa M OT Ha3HAaYeHUs
aHHOTAI[UU.

2.2. Ilpumep pabomvl ¢ HaAyuHBIM MEKCHMOM U COCHAGIEHUE
pegpepama-pezrome

COMPUTERS, CURRICULUM AND THE LEARNING
ENVIRONMENT

By N. Thompson

Anyone who is planning to use computers in a school, a college
or for industrial training should make an effort to understand their
capabilities, and limitations; and — at least as — the implications for
the way in which tutors, teachers and lecturers need to operate in
order to get the best of them. The easy part — and even the cheap part
— is to buy and install the equipment. Much higher costs are involved
in providing the in-service training of teachers, which is essential if
the computer or more recent technologies are to be used effectively.

This is not to say that training in computer science, let alone
programming is required, but rather how to manage learning in
partnership with the technology. Long and sad experience shows that
if this dimension is neglected, the learning process under a computer
regime can be more costly and less effective than by traditional
methods.

If, however, we apply accumulated knowledge and understanding,
we can achieve the exact opposite result: a more effective and
flexible learning system and a better return on both the initial outlay
and the continuing costs.

Computers can enhance the learning environment in a variety of
different ways, which I will now attempt to outline.

(a) By making learning more PRACTICAL

There is great potential in computer simulations, control
activities, word processing; and DTP exercises (such as a generation
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of a newspaper) for enabling the tutor to catalyze student interest and
activity. From this discussion and concept building can follow, based
on the actions of pupils themselves and the discoveries which pupils
themselves have made. This quality of the microcomputer used to be
concentrated in science departments, because it is written to be a way
in which practical science could be made less like the traditional
laboratory experiment and more like the real processes of science,
involving genuine experimentation and open-ended investigation.
More recently it is being recognized that this characteristic is
relevant to work in many other subjects across the curriculum. No
wonder that computer work has promoted group activities and
language development, for these are the natural consequences of the
computer's ability to make learning more practical and more relevant.
(b) By making learning more PROVISIONAL

I need not labour the educational potential of the flexibility of
the computer and the ease with which computer-generated material
can be changed — whether it is based on a spreadsheet, a word
processor or a database — or otherwise. There has been a major
change in the way students now approach the generation of written
material, for it is no longer a punishment to ask a student to redraft a
word-processed document. It is a natural process, which encourages
experimentation and the generation of self-critical standards. It is
now a natural process based on the recognition that students' work
should-be seen as developmental, a series of steps from getting
something reasonably right, then improving it and refining it until
satisfaction is achieved. It is difficult to underestimate the
importance of this new freedom, which unleashes creativity and
develops critical faculties. And it is just as relevant to children in the
early years of schooling as it is to continuing education and adult
training.
(c) By improving the learners ACCESS to learning
The most dramatic example of this is seen when a computer enables
a person with communication difficulties to have a new window on
the world, to socialize, to obtain qualifications and to hold down a
job in a community of people who are not, in general, similarly
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handicapped. But there are many other examples where the power of
the computer can provide a totally new access to skills and
experiences — e.g. high levels of musical experience can be achieved
without the need to learn all the specialist skills required to become
proficient on a particular instrument. Or it can bring achievement in
Art, which can capitalize on creativity when technical skill has not
been developed to a sufficient level to exploit it. Art, which for many
was a frustrating experience because of the barrier of technical skill
now becomes truly creative for the first time.

But even more important is the capability of the computer to be
used with sophisticated learning systems, which provide guidance to
the potential student on career choices and the selection of
appropriate courses of study. The importance of matching education
and training provision to «Indents' needs cannot be overstated —
either in social terms «ml the rights of individuals or in national
economic terms where failure and drop-out represent a gross waste
of resource. The latest developments in North America and the U.K.
amongst other countries, show that for the first time we have
affordable computing power to tackle this sensitive and sophisticated
need effectively, especially when the machine-based system is
working in partnership with the professionally trained counselor. In
many countries the number of the latter is small compared with the
call on their services. The computer can provide the solution.

(d) By improving the focus on HIGHER ORDER skills

An early achievement of the first generation of microcomputers
in schools and colleges was based on its fundamental ability to tackle
low level, manipulative tasks and calculations which freed the
learner for higher order activities, such as decision making,
forecasting and planning; for "what if speculation, analysis, inference
and so on. More recently, the more powerful generations of
microcomputers and much more sophisticated software have
themselves greatly enhanced the possibilities of the learner engaging
in these higher level skills.
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To quote a rather banal example the "what if capabilities of
spreadsheets are now accepted without question and used in routine
ways which would not have been possible only a few years ape. The
newer technologies involving interactive systems and mass storage
are extending these capabilities dramatically, raising the premium
skill; of searching and organizing information, though some might
say at the expense of certain levels of fundamental comprehension.
The battle for the use of calculators in examinations was not easily
won in Britain nor, | imagine, in other countries also. Similar battle
may be expected as computers make possible higher level
comprehension and manipulation, mathematics, which are fast
becoming outdated by the advent of calculators.

(From: "Computer Education™. VVol. 16, #1, Great Britain, 1991.)

l. Iman pabomol ¢ 3a207106KOM MEKCMA U 6bIXOOHBIMU
OAHHBIMU UCMOYHUKA

1.Haiimute 3arojoBOK, aBTOpa U BBIXOJHBIC JaHHbBIE CTAThU.
[Ipounraiite ux.

2.IlpounTaiiTe 3arojlOBOK M CKaXHT€, O 4Ye€M, [0 BaLIEMY MHEHHUIO,
OyJeT uATH peyb B TEKCTE.

3.IlepeBenure 3aronoBOK. YTOYHHUTE Bally AOTAJKy O BO3MOXHOM
COJIEp’)KaHUU TEKCTa.

4. 3akoHuMTe HauyanbHble (pa3bl peleH3uu, UCIob3ys kinumie: The
paper under  review is entitled... It is written by... It is published
in...

1. lomexkcmoesuolit sman

1. IIpocMOTpPUTE TEKCT, OMPEIEIUTE €ro XapaKTep: PacCyX ICHHE
(discussion), ommcanue (description), kputuyeckuii 0030p (critical
review), moBeCTBOBaHUE (narration) u T.11.

2. OxapakTepu3yiTe TEKCT, UCTONB3ysl Kimiie: The scientific paper
constitutes a critical review of...

3. Omnpenenure CTPYKTYPHO-KOMITO3UIIMOHHBIE ~ OCOOEHHOCTH
TEKCTA:
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a) Ha CKOJBKO 4YacTe MOXKHO pa3leluTh CTaTbhio? YKaXHTe
BbI/ICJICHHBIC YaCTH;

0) BBIIENINTE BBOJHYIO YacTh (introduction);

B) BBIJICJIUTE OCHOBHYIO YaCTh U pa3/ieibl OCHOBHOM YacTH;

I) COCTaBbTE O0OIlIEe TMPEACTABICHHE O COJCPXKAHUU TEKCTa IO
BBOJIHOM M OCHOBHOM 4acCTsIM;

1) OXapaKTepu3yuTe KOMTIO3UITMOHHYIO CTPYKTYPY CTaThbU TIO-
aHTIuiCcKy, ucnonb3ys kiuine: The paper comprises ... parts.

II1. Texcmoeuwtii 3man
Beoonasa wacme cmamou

1. Cxonpko ab3a1eB BO BBOJHOU 4acTu?

2. llpoumTaiite mnepBblii ab3aun. Halingure B HeM MpelUioKeHUE
(mpenyioKeHus), BhIpaxkaroliee riaBHy0 HHGOpMAaIulo (OCHOBHYIO
MBICJIb) CTaThU:

a) BBIJICJINTE B HEM KIIIOUEBbIE (Ppasbl;

0) ucnob3ys KiItoueBble (pasbl, BEIPA3UTE

[JIaBHYIO MJIEI0 CTaTbU CBOMMH CJIOBaMHU IMPENEIbHO MPOCTO.
HUcnonesyiite kue: In introduction the author states that...

3. Haiimure B mepBoM a03ame BBeAeHHS — HH(DOpMAIHIO,
apryMEHTHPYIOILYIO U I€TAIU3UPYIOLIYIO IJIABHYIO MBICIIb.

4. TlpouuraiiTe BTOpoOil ab3an BBeneHus. lloaTBepkmaer 1M OH
BBIJICJIEHHYIO B TIEPBOM a03a1le apryMEeHTUPYIOILYIO HH(OpMAIHIO?
5. Ucnone3ys kimtoueBsie (ppasbl, KpaTKO U MIPOCTO

U3JI0’KUTE apIyMEHTUPYIOLLYIO YaCTh BBECHUS.

6. Haiiiure 3akimounTeNbHOE — TPENJIOKEHHWE  BBOJHOW YaCTH,
IIpeBapsIOLIee OCHOBHYIO 4acTh:

a) BBIJCJINTE B HEM KIIIOUEBBIE (Ppasbl;

0) ucrnonb3ys Kio4eBble (pasbl, BRIPA3UTE OCHOBHYIO MBICIb CTaThU
CBOMMH CJIOBaMH IMPEAETIHHO MPOCTO.

Ocnosnas wacmov cmamovu

[Ipounraiite nepsslit ab3am 0ocHOBHOM yacTH. COOTBETCTBYET
av  HasBaHwe pasaena "By making learning more practical”
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copepxanuto abzama? Beimenure OCHOBHOH TE€3UC MAHHOIO
ab3ana. [IpowmmocTpupyiiTe €ro NpuMEepoM WM TMpPUMEpaMu M3
JnaHHoOro ab3ama. M31moknuTe OCHOBHOM TE3UC U €ro apryMEHTAlUIo
Ha aHTJIMACKOM SI3bIKE. AHAJIOTHYHBIM 00pa30M BBIJICITUTE OCHOBHBIC
MBICJIM U3 KaXX0T0 pa3jiesia OCHOBHOM YacTH.

1V. Ilochemekcmosbwtil sman

1. IloaTBepannach TU Ballla JOrajka O COJAEP>KaHUHM CTAaThbU MO ee
3aroJI0BKY?

2. CocTaBbTe pe3lOMe CTaThH.

Hmozosoe pezrome (pegpepam)

The scientific article under review is entitled COMPUTERS,
CURRICULUM AND THE LEARNING ENVIRONMENT. The
author of the article is N Thompson. It is published in the journal
"Computer Education ", VOLUME 16, NUMBER 1, 1991, printed in
Great Britain.

The paper constitutes a critical review of learning process with the
help of computers.

The article comprises 5 parts: the introduction and 4paragraphs of the
main part.

In the introduction the author states that before using
computers in a school or a, college it is necessary to understand their
capabilities and limitations. It is easy and cheap to buy a computer,
but to use the computers effectively means to apply the present
understanding of learning. In the author's opinion, if rise teachers
manage learning and partnership with technology, they get a more
effective and flexible learning system.

In the main part the author outlines 4 different ways which
can enhance the learning environment: by making learning more
practical and more provisionally, improving the learners9 access to
learning and be increasing the focus on higher order skills.

In the paragraph headlined "By making learning more practical” it is
written, that there is a great potential in computer stimulations,
control activities and word processing for enabling the tutor to
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catalyze student interest and activity. Computers involve genuine
experimentation and investigation.

The paragraph "By making learning more provisional”
demonstrates the flexibility of the computer and the ease with which
computer-generated material can be changed. It is no longer a
punishment to ask a student to redraft a word-processed document
The students work is seen now as development, which enlarges
creativity and develops criticism (self-critical standards).

In the paragraph “By improving the learners access to
learning” the author shows that a computer enables a person: with
communication difficulties to have a new window of the world, to
socialize and to gel a qualification. But what is more; important is the
capability of the computer to be used with sophisticated learning
systems, which provide help in career choice and the selection of
courses of study.

The paragraph "By increasing the focus on higher order skills"
is devoted to the increasing of capabilities of modern computers. The
newer technologies involving interactive systems and mass storage
greatly enlarged the\ possibilities of learners, raising the premium on
searching and comprehension.

The paragraph is not finished yet but I find the article i
informative and actual for further discussion in class for specialists
and students as well.
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PA3JEJI 111. BOITPOCHI U KIIMINNPOBAHHBIE ®PA3bI

3.1. Tlpumep coobmernust “O cebe” mnst Oecenbl ¢ IK3aMEeHATOPaMH,
M0 BOMpOCaM, CBs3aHHBIM C Ouorpaduel, npodeccnoHaTBEHOMI
JeSITeTbHOCTBIO Y HAYYHBIMH WHTEPECAMU acIHpaHTa (COMCKATEIs).
[Tpu coctaBieHUH COOCTBEHHOTO COOOIICHUS MCIONb3yWTE CI0Ba U
BbIpaxkeHus1, fanHble B [IPUJIOXKEHMU nocobus.

Ilpumep cooowenun "O ceve"

My name is Olga Ivanova. I'm 28 years old. | was born in the
family of teachers in Izhevsk in 1986.

I am a school teacher. I work at gymnasium in Izhevsk. I
graduated from the Udmurt State University in 2008. | studied at the
Chemistry department from 2003. | work at scool as an organizer of
school activities and a teacher of chemistry. Our school works on
Alkonin - Davydov methods. Every teacher of our school works at a
separate scientific theme. Since the institute I've been interested in
the developing of personality and self-consciousness. When
working at school | faced the problem of individual approach in the
process of chemistry teaching. | work as a counselor helping to bring
up children. And | try to fulfill my work using the principles of
technology and methodology of the bringing- up process. | plan to be
a postgraduate of the pedagogics department of the Udmurt State
University.

I am interested in the process of the development of school
students’ individual self-consciousness and the influence of the
differentiation of school instruction on child's self-consciousness. |
work on the problem of choosing a trade and personal self-
consciousness of a school-leaver.

The topic of my dissertation is the development of personal
self-consciousness in the process of school instruction and choice of
trade of a school-leaver. The main aim of my study is to determine
the basic conditions for the development of self-consciousness to
find out psychological and pedagogical methods of stimulation of
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slackening of self-consciousness. The second aim is to find out the
dependence of the professional choice of school-leaver and
differentiation of school instruction on the level of self-
consciousness.

It is not the time to speak about the results. The work is in the
stage of accumulating statistic data. The psychological and
pedagogical experiment is in its initial stage (the analysis and
preliminary results will be got in a year). The theoretical value of my
investigation is the fact that the problem of self-consciousness as a
part of consciousness was not investigated earlier. Some fragments
of this problem can be met in the works of Leontyev, Vygotsky,
Merlen and other psychologists and pedagogists» But there is no
integral picture of personal development of consciousness. Studying
the differentiation of school instruction recalls the basics of
psychological peculiarities of differential school instruction and its
influence on personal consciousness. If we know the ways of
development of self-consciousness we can influence the professional
choice of a school-leaver with the help of psychological and
pedagogical modes.

My scientific advisor (supervisor, counsellor) is Doctor of
pedagogical science, academician Petrov V. S. His area of research is
Pedagogics of development. During last 5 years he published several
books and articles on the problems of innovations in secondary
schools and in higher schools.

I regularly read scientific books and articles. The last book |
read is “Psychology Applied to Teaching” edited by California
University. The book consists of 16 parts. This book is for teachers-
theories. It represents age-level characteristics, principles and
theories. It shows different types of learning, teaching skills and
motivation of learning and teaching.

3.2 Bapuanmut eéonpocoé u omeemoe no memam ouozpaghuu,

npogheccuoHanvHoOll OeAMENbHOCMU U HAYUHBIM UHHEPecam
acnupanma (couckames)
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About myself and my research work

About my studies and job.

1. What school did you study in/at?

I studied at school Ne 24,

2. Where did you study?

I finished school Ne 2.

3. When did you enter the University?

| entered the Udmurt State University in 2000.

4. When did you graduate from the University?

| graduated from the University in 2005.

5. What department did you study at?

| studied at the Department of Russian Philology (Foreign
Languages, Psychology, Physics, Physical Training, Elementary
Studies, Natural Science, Institute of Economics and Accounting,
Institute of Managing).

6. When and where did you study after school?

| studied at the University from 2000 till 2005.

7. What is your major?

My major is Mathematics.

8.What were your favourite subjects at university?

My favourite subjects were Russian History and Psychology.
9. Who was your favourite teacher (why)?

My favourite teacher was... because...

10. What is your profession (occupation ?

11. What is your position at the University?

I am a teacher (a seminar teacher, a lecturer).

12. How long have you been working at the University?

I have been working at the University for two years.
13.Since when have you been working at the University?
Since 2008.

14. Are you a postgraduate?

Yes, | am a postgraduate, study by correspondence.

15. When did you enter the postgraduate courses?

| entered the postgraduate courses in 2009,

16. Are you a first or a second year postgraduate?
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I am a first year postgraduate.

17. Do you have to get ready for the classes?

Yes, it takes me 2 or 3 hours to get ready for the classes.

18. Do you have any free time?

| am sorry, but | am busy with my work all days long.

19. What is your hobby?

My hobby is reading (music, hitch-hiking).

I11 1. What are you interested in?

| am interested in ... My research interests are

2. What is your field? What is your area of research?

My area of research is...

My research interests lie in...

3 What is the topic (theme) of your investigation thesis,
dissertation)?

The topic of my research work is...

4. What are the main objectives of your work?

The objectives of my dissertation are to analyze/ to work out/ to
develop/ to characterize

5.What methods of scientific investigation are used in research
work?

I used several methods in my research work. They are a statistical
method, a qualitative method methods described by professor N.,
and modem methods of linguistic analysis.

6. What is the theoretical value of your investigation?

The theoretical value of my investigation lies in a new scheme of the
analysis of...

7.What is the practical value of your study?

The results of my study can be used in the course of lectures in... and
seminars in...

8.What are the preliminary results of your study?

The preliminary results of our investigation confirm our hypothesis.
9. Do you have any articles on the results of your study published?
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Yes, I've got 3 articles published in some specialized journals /
devoted to the results of the VSHU teachers' research work. | also
have a manual published. It is devoted to the problems of ...

| am sorry to say, but | haven't got any articles published yet.
IV.1. Do you regularly go to the library to read scientific books,
journals and articles?
Yes, | visit the library at least once or twice a week /a fortnight, a
month/. One of the most important stages of my investigation is
scientific analysis of books, journals and articles on the problems of
my research work. I also look through all Russian journals on...
2. What book (or article) have you read recently?
I have recently read a very interesting book edited by Oxford
Publishing House. This is a book".." after N. The book was
published in 1995 in Oxford. The book is devoted to the description/
analysis/ depiction/ investigation etc.
V.1. Who is your scientific adviser (supervisor)?
My scientific adviser is Doctor..., Professor...,
Associate Professor...
My adviser is famous for his investigations in the field of...
She is the author of some books and many articles published in
Russia and abroad.
My adviser helped me to choose the topic of my investigation, to
work out the scheme of the research analysis, to carry out my
experiments, to analyze the preliminary results of my investigation. |
am much obliged to my adviser.

3.3 Knuwie u ycmoiiuueuvle sviparxcenusn 01a peghpepama-pesrome u
AHHOMAYUU HAYYHO20 MEeKCma

1. The article under review is taken from the book (chapter, section)
entitled ... (after N)

2. It’s headlined... It has a subtitle...

3. The author of this book is...

4. The main idea of the article is to show/depict...
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5. The article is devoted to the description/definition. It's concerned
with/ dwells upon/ touches upon/ deals with...

6. The author states/ touches upon/ points out/ stresses/ mentions/
shows/ assumes/ considers/ reviews / goes on to consider/ examines/
illustrates... The author illustrates the main point of his theory with
the analysis of... He represents the correlation between... He has
thrown a new light on... His researches has shown... Some facts are
easy to recognize.

7. It is shown/ suggested/ indicated/ stressed that/stated/ revealed/
emphasized/ argued that.

8. It's quite obvious. There's no doubt that...

Evidently...

In fact...

The fact is that...

According to the author...

9. It should be noted that/ taken into

account/remembered...

10. In conclusion the author says.../at the end the

concludes that...

11. I find the article useful, helpful, necessary, actual,

Important, and modern. It gives a material for further discussion.

3.4. Bonpocbwl 013 006CycoeHUs CO0ePHCAHUA HAYUHOU CIAmbU

1. What is the subject area of the article (judging by the title)?

2. What information or knowledge do you already have about the
subject (before you have read the article)?

3. What is your purpose in reading this article? Have you been given
any guidelines for reading this article? If so, what are they?

4. What are the writer's basic assumptions, his hypothesis (or
hypotheses), and his main thesis?

What historical or other background material does the writer
provide?

6. What is the writer's plan or method of organization? Does any one
type of text structure dominate this article? Does the writer define a
word or concept?
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a) Does the writer compare/contrast two ideas?

b) Does the writer describe a historical event — causes leading up to
the event, results of the event or both?

c) Does the writer analyze a situation or event, providing us at the
outset with a generalization and following this up by supporting
evidence (deductive organization)?

d) Does the writer begin with the details and end with a
generalization (inductive organization)?

e) Does the writer first present the arguments of other writers, only
to refute them, and then finally, present his own viewpoint on the
subject?

f) Does the writer use some combination of the above rhetorical text
structures and organizing patterns to develop his argument?

7. What is/was the writer’s purpose in writing this article?

8. What kind of writing characterizes this article (expressive?
informational? A combination of both? Which one of them
dominating?)

9. What questions or problems are discussed?

10. What other researchers who support his point of view does he
mention?

11. What points of view other than his own does the writer present?
12. What evidence or data does the writer present to support his
ideas?

13. What definitions (of special terminology, or terms he uses in a
special way) are presented by the writer.

14. What examples does he bring in to illustrate each of his ideas?
15. What reservations or qualifications are made by the writer? Is he
making a strong or weak claim for each of the points in the thesis?
16. Is he convincing? Why (or why not)?

17. Determine if, and where, the writer makes use of such rhetorical
devices as: (a) irony; (b) humor;

(c) appeal to the emotions; (d) analogy; (e) figures of speech

18. (metaphors, similes); (f) repetition for purposes of stressing
important points; rhetorical questions.

19. Summarize the main points of this article in 2-3 paragraphs.
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20. What difficulties did you have in reading this text?

(Vocabulary? Sentence structure? Following the writer’s argument?
Missing background information?) How closely does this article fit
in with the lectures and course work for which you are reading it?)
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PA3JIEJI IV POSTGRADUATE STUDY
Academic degrees and postgraduate studies
VOCABULARY LIST:
science — Hayka
natural ~ (or the natural sciences) — ecrecTBeHHbIC HayKH
the exact ~es — To4HbIC HayKH
the mathematical ~ (or the mathematical sciences) —
MaTeMaTHYeCKUE HAYKH
social ~ (or the social sciences) — oOmecTBeHHBIE HAYKH
~ and technology — Hayka u TexHHKa
scientific — Hay4HBI
~ method/approach/principle — Hay4HbIH METO/TIOAX 01/ TIPUHITHIT
~ work/research — nayunas paborta/uccieoBaHue
scientist — y4eHblit (ecTecTBEeHHbBIC HAYKH)
scholar — y4enslit (ryMaHuTapHbIC HAYKH)
learned — nayuHbIit
~ society — HaygHOE 001IeCTBO
~ work/ article/language — HayuHbBIii Tpya/KypHAJ/CTAThsI
~ paper — Hay4HbIN JOKIa/
~ journal — HayJHBII )KypHAIT
arts — rymanutapssle Hayku (humanities)

liberal ~ — rymanuTapHbie Hayku (S3bIK, PUIOCO(HUS, UCTOPHS H T.1.)
Candidate/Doctor of Philology — xanmunaT/mokTop GHIOIOrHIECKUX
HayK

~ of psychology — kaHIuIaT/IOKTOP MCUXOIOTHYECKUX HAYK
~ of education — kaHIUAAT/IOKTOP MEIArOTMICCKUX HAYK

~ of economics — kauaUIAT/ TOKTOP YKOHOMHUYECKUX HAYK

~ of laws — kaHaU AT/ IOKTOP FOPUANICCKUX HAYK

research— uccieoBaHme, HAyIHO-HCCIIEI0BaTENbCKass paboTa
to do/carry out /conduct ~ (on/in/into) — npoBOaUTH HCCIICTOBAHUS
(10)

to be engaged (in) ~ — IpPOBOUTH UCCIICTOBAHHUS

~ degree — yueHas cTeneHb

~ institute — Hay4HO-HCCNIEIOBATENLCKUI HHCTUTYT

~ center — uccneaoBaTeIbCKUN LIEHTP
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~ student — aciupanT (postgraduate student)

~ subject / topic — Tema uccienoBanunl’

~ worker/researcher — Hay4HbIli paOOTHUK

degree — crenens (yueHas)

to award/confer a ~ — mpuCBOUTH CTETICHb

to get/take/receive a ~ — moy4uTh CTENCHD

to hold/have a ~ — umets cremneHb

first ~ — qurmom GakanaBpa HayK

Bachelor’s ~ — crenenn 6akanaBpa

higher ~ — yuenas ctenens

Master’s ~ — cTeneHb MarucTpa

Doctorate ~ (PhD) — crenens KananaaTa HayK

~ of Candidate of sciences (Candidate’s degree) — cremneHnb
KaHIUIaTa HAyK

~ of Doctor (Doctor of sciences) — crenens J0KTOpa HayK
dissertation/ thesis — nayunast pabora, auccepTanus

to defend one’s ~ — 3aUTUTH AUCCEPTALIIIO

to submit a ~ for hearing at the session of the Academic Council —
HPE/ICTABUTH IUCCEPTAIMIO [Tl OOCY)KICHHUS HA 3acelaHuU Y YeHOTO
COBeTA.

field of study — o6nacts uccnenoBanmit

TEXT 1 ACADEMIC DEGREES ABROAD

Modern academic education in our country comprises three
stages: Bachelor’s degree, Master’s degree, Postgraduate degree.
Academic degrees abroad differ in many ways which is the point of
our further discussion.

A degree is an academic qualification awarded on completion
of a higher education course (a first degree, usually known as
Bachelor’s degree) or a piece of research (a higher/further degree,
doctorate and so on). There exists considerable diversity of degrees
in various countries. But in spite of the lack of equivalence of
degrees some similarities can be found among certain groups of
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countries, particularly those of the British Commonwealth,
continental Europe, America and the Far East.

One can distinguish the principal types of academic degrees —
bachelor, master, and doctor which represent different levels of
academic achievements. The naming of degrees eventually became
linked with the subject studied, arts is used for the humanities,
science — for natural and exact sciences.

The Bachelor’s Degree is the oldest and best known academic
degree.

Some varieties of bachelor’s, or baccalaureate, degrees are Bachelor
of Arts (BA) degree and Bachelor of Science (BSc). Abbreviations
vary between institutions.

Other baccalaureate degrees offered by most universities are
Bachelor of Education, Bachelor of Music, Bachelor of Business
Administration, Bachelor of Divinity, Bachelor of Home Economics.

The Bachelor’s degree can be attained by students who pass
their university, or in some cases other examinations of equivalent
level. This normally involves at least three years of full-time study
after passing the advanced level certificate of education at the age of
about eighteen, so most people who become BA, BSc, etc. do so at
the age of at least twenty-one. First degrees in medicine require Six
years of study, some others four.

It is now quite usual for students in subject such as engineering
to spend periods during their degree courses away from their
academic studies, in industrial location so that they may get practical
experience. A student of a foreign language normally spends a year
in a country where that language is spoken.

Bachelors' degrees are usually awarded on the basis of answers
to several three-hour examinations together with practical work or
long essays or dissertations written in conjunction with class work.
Degrees are classified. About a tenth (or less) of candidates win first-
class, honours degrees, three quarters - second-class, and the rest -
third class, or pass without fail. A person studying for a degree at a
British university is called an undergraduate.
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About 33 per cent of students continue to study for degrees of
Master (ofArts, Science, Education, Business Administration, Music,
Fine Arts, Philosophy, etc.). About 45 varieties of Master of Arts and
40 varieties of Master of Science degrees are reported. The degree of
Master in general requires one or two further years of study, with
examination papers and substantial dissertation.

Bachelors” and Masters’ degree can be conferred “with
honours” in various classes and divisions, or “with distinction”. This
is indicated by the abbreviation “(Hons”) and is often a prerequisite
for progression to a higher level of study.

A minority (about 15 per cent) goes on further, preparing
theses which must make original contributions to knowledge, for the
most advanced degree of Doctor of Philosophy (Phd) or Doctor of
Science (DSc). Abbreviations for degrees can place the level either
before or after the faculty or discipline depending on the institution.
For example, DSc and ScD both stand for the doctorate of science.
Doctor’s degrees in many foreign countries are of two distinct types:
professional or practitioner’s degrees, and research degrees.

The former represent advanced training for the practice of various
professions, chiefly in medicine and law. The principal ones are
Doctor of Sc. Medicine, Doctor of Dental Science of Dental Surgery,
Doctor of Veterinary Medicine, Doctor of Pharmacy, and Doctor of
Jurisprudence. These degrees carry on implication of advanced
research.

Quite different in character are the research doctorates which
represent prolonged periods of advanced study, usually at least three
years beyond the baccalaureate, accompanied by a dissertation
designed to be a substantial contribution to the advancement of
knowledge. The most important of these is the

Doctor of Philosophy, which represents advanced research in any
major field of knowledge.

Second in importance and much more recent as a research
degree is the Doctor of Sc. Education (Ed.D.) It was first awarded by
Harvard in 1920, but was preceded by the equivalent Doctor of
Pedagogy first conferred by New York University in 1891. The only
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other earned doctorates of the research type currently conferred by
10 or more institutions are the Doctor of the Science of Law and the
Doctor of Business Administration.

Read the following dialogie in parts

Q: What do you do after you receive your bachelor's degree?

A: With a bachelor's degree you can apply to a graduate school and
start working towards a master's degree. If you have a bachelor’s
degree you can also go to a professional school.

Q: What is professional school?

A: Law and medical schools are considered professional schools. If
you go to a medical school it's a four years program, and then you
usually have internship. You usually have to be on intern for a year.
But it depends on your speciality. If you’re going into surgery you
may have another year. Well, anyway it can be a far longer program
than four years. In the end you get a M.D., Doctor of Medicine
degree. Medical schools are Mm by the American Medical
Association, A.M.A. and law schools by the American Bar
Association, A.B.A. It's a three year program and you get a J.D.,
Juris Doctor degree.

Q: And if you go to a graduate school, how many years does it take
to get a master's and a doctorate?

A: | think it depends on the program and every program is different.
Usually a master's is a couple of years and a doctorate is another two
or three years. Usually Ph. D. and master's programs are in the same
place and you simply continue. The master's degree is not very
important, it's a step on the way to get a Ph. D. You simply stay on
the same program and continue. But you can change. You can get a
master's degree in one place and then change schools and get a Ph. D.
degree in another one.

Q: What do you know about honorary degrees?

A:l don't know much about that. But | do know that my

College gives honorary degrees. For example at the graduation
ceremony when | got my bachelor's degree they awarded some very
accomplished elderly man a Doctor of Letters degree. It's an
honorary degree and it means the institution recognizes that person.
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Q: What is the most important division at an American university?
A: It's a department But you don't belong to a department.

You're a student and you have a major. Your major is in one
department and usually your advisor is also in that department. So
the department requires certain courses. In order to major you have
to do these certain courses. Perhaps a quarter or a half of

your courses are in the direction of your major department.

Q: Could you name the positions which are occupied by the
university teachers?

A: O.K. I'll start with the bottom. A private institution can hire
anyone. The lowest rank is instructor. Actually he teaches anything
they need. For instance, you can have a native speaker who teaches
some conversation courses. You hire that person and he may have no
advanced degree whatsoever. | think the assistant professor is the
next highest. Usually when you hire an assistant professor that's
someone who is likely to be on a tenure track. That's a lower rank
and it's assumed you eventually would achieve a higher rank. They
do anything, they do whatever the department decides. An assistant
professor usually has a master's degree. Now when there are so few
university jobs they are usually people who have almost a Ph.D. or
already have a Ph.D., people who are writing their dissertations or
are close to a Ph.D. and it's assumed they will finish their Ph.D. They
couldn't move you up until you get your Ph.D. You really have to
have it before you get an associate professor or full professor.

Q: What is a tenure position?

A: Each department has some tenure positions which are J lifetime
positions. It's an academic protection. You can't fire that J person. An
associate professor who after a number of years has done his Ph.D. is
considered for tenure. Say, there are four tenure positions and
someone is retired and if you're considered qualified enough you get
tenure. It's a very long and difficult process the college or university
Is committing itself to you to that person. And if you don't get tenure,
and you're turned down, usually quit and go to another university.

Q: Itis important not only what position you have but also where you
work?
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A: That's right. Each organization, basically, runs its own show. A
major university, Berkeley, for example, has its own research
organizations connected with the university. If you're associated with
the university you may have an academic title or simply be a part of
the research organization at Berkeley, | think in a lot of areas you're
considered important and accomplished if you are senior associate at
Berkeley research institute. Because Berkeley' is very important
Because Berkeley is a big name. Every field has its big names.

1.1 Discuss the problems in the dialogue

1.2 Make a list of the most important points for a person to be
qualified as a scientist in an English-speaking country

Discussion: Since there is no full equivalence in foreign and native
academic degrees system, draw an approximate parallels and
compare them. It may be of some interest for you to acquaint yourself
with the curriculum and post-graduate training programs in other
countries.

TEXT 2 POSTGRADUATE TRAINING PROGRAMS

Read the text carefully and find some differences and
similarities in the postgraduate course in the United Kingdom and
that of our country.

All further education which comes after baccalaureate can be
regarded as postgraduate education. It presupposes carrying a lot of
research work, acquiring knowledge of new methodologies and new
trends. It may lead to either a Master’s degree (a three-year program
of study) or PhD (usually a two-year course of study).

Postgraduate programmes are either research degrees or taught
courses.

Taught courses last one or more years and are either designed so that
you deepen your knowledge gained from your first degree or for you
to convert you expertise to another field of study. Examples of these
include changing to law to become a solicitor and training to become
a teacher.
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Degrees by instruction are very similar to undergraduate
courses in that most of the time is devoted to attending lectures. This
may take up the first eight or nine months of the course and is
followed by written examinations. A period of research lasting from
two or three months usually follows and the results of it are
presented in the form of a thesis. Finally, an oral examination is held,
lasting perhaps an hour or two, to test the knowledge accumulated
throughout the year. Most programmes, which involve classes and
seminars lead up to a dissertation.20

Research course is quite a different type of study from a taught
course. First of all it lasts longer, for about three years providing
Master’s or doctorate qualifications.

They allow you to conduct investigations into your own topic of
choice and are of use in jobs where there are high levels of research
and development.

The most well-known research qualification is the Doctor of
Philosophy (PhD, a three-year study programme). There is a shorter
version called a Master of Philosophy (MPh) which takes the
minimum amount of time of two years.

Both of these qualifications require the students to carry out a
piece of innovative research in a particular area of study. Also
possible is the research based on Master of Science (MSc.) and
Master of Arts (MA) degrees. A recent development is the Master of
Research (MRes), which provides a blend of research and taught
courses in research methods and may be a taken as a precursor to a
PhD.

It is a common practice for students to be registered initially
for the MPhil and to be considered for transfer to the PhD after the
first year of study, subject to satisfactory progress and to a review of
the proposed research. All research degree programmes involve an
element of research training designed to ensure that students are
equipped with the necessary skills and methodological knowledge to
undertake original research in their chosen field of study. The
training programme includes the development of generic skills
relevant to the degree programme and a future career. Although the
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training element is not a formal part of the assessment for the degree,
it constitutes an important basis for research and may take up a
significant part of the first year.

The start of a research degree involves a very extensive survey

of all previous works undertaken in that area. At the same time, if a
student is planning to carry out any practical experimentations, the
necessary equipment must be obtained.
This preliminary part of the study can take up to six months, but it is
important note that the process of keeping up to date with other work
going on in the subject must continue throughout the entire period of
the research.

The next stage of a research course usually involves collecting
information in some way. This might be through experimentation, in
the case of arts, social sciences or humanities degree. The important
thing is that something new must be found.

This second part of the procedure takes about two years in the
case of a PhD. The research is written up in the form of a thesis
during the final six months of the three-year period. Typically, this
will contain an introduction, methodology, results and discussion. As
in the case with taught degrees, the research must then be examined
orally. Occasionally, if the examiners are not completely happy with
the work they may ask the candidate to rewrite parts of the thesis.
Hopefully, a good supervisor will make sure this does not happen!

TEXT 3 REASONS FOR CHOOSING POSTGRADUATE
STUDY

What qualities does research demand from postgraduate
students, those young people who make up their minds to devote
themselves to scientific research? Some of these qualities are
mentioned in the text below. Think of the other ones, for example,
you may enjoy solving problems, you may have creative abilities or
things like that. Are you patient enough, industrious and hard-
working for this kind of activity?
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Different types of study require similar qualities from the
people who undertake them. Both demand an inquisitive mind that
will maintain the motivation to learn and discover new information.

They also both demand a high level of intellectual ability in
order to cope with the pressures of understanding the possible
complex arguments, facts or theories. Both require a high degree of
organizational ability and time management, as so many different
things need to be attended to.

Why undertake postgraduate study?

There are various reasons for choosing postgraduate study but
some reasons are more positive than others. Look through the texts
below and get ready to discuss different motivating reasons to do a
higher degree.

Tom Brown:
I Really Enjoy My Subject

This is a highly motivating reason to do a higher degree. It’s
worth considering the long-term implications of your choice. Does
your choice of course fit in with your long-term career plans? That
does not mean that you should only consider postgraduate
programmes related to your area of work interest. All further study
programmes will enable you to develop skills that you could market
to an employer.

Emily Wright:
I Need It to Pursue My Chosen Career

This is an obvious positive reason for undertaking further
study. Some career areas do require a professional qualification, for
example law, teaching, social work, librarianship or clinical
psychology. For other employment areas a postgraduate
qualification, although not essential, will provide a distinct advantage
to applicants, particularly when competition for places is fierce. In
any case it will make you stand out from the crowd and get you a
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better job. Research the area of work that interests you to identify
whether a postgraduate course would be necessary or advantageous
to you.22

Martin Scott:
I Don’t Know What to Do — This Will Give Me More Time to
Decide

Past experience suggests undertaking a further year or more of
study is unlikely to lead to careers inspiration! If you choose a course
for this reason, it is important to use the duration of the course to
decide what options are open to you, what skills you have to offer,
what you want out of a job or may be jobs, what jobs would suit you
in general.

Pamela Bain

The idea of original research can conjure up thoughts of
constant intellectual excitement and cries of ‘eureka!’ The reality
may be rather different.

Studying for a research degree is very different to studying for
an undergraduate degree. Consider carefully whether or not you
would enjoy the basic research techniques you are going to use. Can
you imagine counting black dots down a microscope for weeks on
end? OK spending a year, or two, building equipment before
generating a single result? Will you be happy working alone in a
library for days on end? The breakthrough, when it happens, can be
euphoric, but when results refuse to come it can by deeply
disappointing.

Tom Sight

Doctorates don’t count for much outside academia — and in fact
they may count against you. If you can’t find a directly relevant area
for subsequent professional work, then many employers are likely to
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look at you, a 25-30 year old person with three-six years of post-
graduate work as being a strange and slightly worrying employment
prospect — they’re going to be too smart for their own good. Another
thing you won’t be told is how many people don’t complete their
doctorates. I’ve heard various figures mentioned, but I believe that
around 50% of people who start doctorates don’t get a PhD out of it.
An enormous proportion of people simply never finish the things
because it’s not quite what they were expecting when they started.

TEXT 4 CAREER PROSPECTS FOR POSTGRADUATES
CAREER

Research the area of work you wish to enter to identify how
potential employers would view applicants with postgraduate
qualifications.

What new experience and knowledge would you gain from the post-
graduate course of study?

What is your motivation for taking a post-graduate course?

Is it only because of helps for future career making?

Sum up all pros and cons and make a presentation in class. The
text below provides you with extensive information to think about
and to help you find the right answer.

Just getting a university degree isn’t enough nowadays.
Employers are increasingly looking for graduates who can hit the
ground running. Postgraduate courses are monitored to match the
needs of employers and make you “work ready”. Each degree has
been developed in response to current market demands for specific
skills. Employers look for graduates who can demonstrate both
breadth and depth of subject knowledge. Combining subjects in a
degree programme is a popular way of tailoring a course to reflect
your career aspirations. Work experience plays a key role in making
yourself employable. Some of the benefits are: the chance to put
theory into practice; development of key skills; greater understanding
of career choices; valuable career contacts for the future. Business is
increasingly dependent on international trade, and employment
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opportunities demand well developed language skills. The course of
foreign language will provide a broad range of language training
opportunities for all students whatever course they are taking. To
find the right career for you, you need to think about the occupations
and jobs available — the skills, qualifications, experience and
aptitudes you need and whether they are right for you. A
postgraduate qualification from the UdSU will be one that is
recognized globally and will provide an excellent route to better
career prospects. Major companies say they would rather employ
students from the UdSU. The University’s graduates benefit from our
tradition of strong ties with business and industry.

We can say that our courses were more vocational, with
students  developing better jurisprudence, teamwork and
communication skills.

The UdSU’s high quality facilities and teaching and its
interdisciplinary approach to research will enable you to make the
most of research and learning opportunities available whilst studying
for your scientific degree. It provides exceptional opportunities for
research with commercial applications, drawing upon decades of
working relationships with business and industry. All students here
receive “appropriate and relevant preparation, training and support
for their development, helping them both to complete a high-quality
doctoral thesis and to develop a range of knowledge, understanding
and skills necessary for their future employment”.

There are undoubtedly scenarios in which a generic or
interdisciplinary approach would vyield interesting results: for
example, one could imagine how networking, team working, and
some communication skills could be enhanced through contact with
others outside one’s subject area. Such elements of training must,
however, be carefully handled, because the current crop of PhD
students are surely busier than their predecessors, and are being
required to professionalize earlier. Not only are they working to
finish their dissertations within the three-year period of their awards;
but also often teaching, attending conferences, making research trips,
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attending meetings, and engaging in other activities entirely
appropriate to their stage of career.

It is clear that development of communication skills and
participation in a research seminar are linked to an important
professional activity: going to a conference and speaking about one’s
work. Students are explicitly prepared for this experience in a special
session on ‘conference culture’, in which they are given pointers
about how to propose and present a paper, and are taught the
conventions of an oral text. They are encouraged to use the
conference as a way of raising their individual profiles, and as a
springboard for future publications.

The delicate issue of networking is also addressed. The session
is also an appropriate opportunity to plant in their minds the idea of
running a conference themselves, thus further enhancing their
organizational skills. Conference activity forms an important part of
the career of any academic; for postgraduates it is an important way
of participating in academic debate, and ‘showcasing’ their own
work.

By the end of the second year of the program it can be seen
together: the postgraduates are taught to make practical progress in
the number of key areas of academic endeavor, with a view to having
a significant body of experience by the time they complete their
degrees. Introducing this information in the second year also helps to
focus students’ minds on the key question of whether or not these
postgraduates pursue academic careers, they will almost certainly be
required to undergo an interview in order to obtain gainful
employment.

It is therefore crucial to present them with opportunities to
hone their skills in this area. By this stage of the programme they
will have had experience of delivering their material in a public
forum, and will have made an attempt to develop their presentation
skills; they should also have had other opportunities to defend their
ideas, making a substantial, original contribution to knowledge in a
specific area.

RESEARCH SUPERVISION

51



VOCABULARY

Supervision — pykoBoJICTBO

research ~ — Hay4HOE PYKOBOJICTBO

dual ~ — nBo¥iHOE PYKOBOJICTBO

SUPErvisor — pykoBOIUTEIb

research ~/adviser — Hay4HbII pyKOBOJIUTEb

appropriate ~ — COOTBETCTBYIOIINII PYKOBOIUTEIb

production of a thesis — nanucanue auccepranum

experienced (in) — umeroInii OMBIT (B)

work closely — paGoTars B TECHOM COTPYIHHYECTBE

guide — HampaBIATH

offer advice and guidance — naThb coBeT U HampaBJICHUE

formulate one’s research proposal — ¢opmynupoBaTh HarnpaBlieHHE
WCCIIEIOBaHMS

to define a programme of research/study — onpenenuts nporpammy
(obmacTh) uccneaoBaHus

research interests — Hay4HO-HCCIIEI0BATEIHCKHAE HHTEPECHI
throughout the period of study — Bo Bpemst Bceii yueOsI

to complete one’s research — 3aBepIINTh HCCIIETIOBAaHHE
responsibility — orBeTcTBeHHOCTH

retain the prime ~ — HecTH OCHOBHYIO OTBETCTBEHHOCTb

to share ~ — pa3zenuTh OTBETCTBEHHOCTH

completion of one’s studies — 3aBepIieHUe UCCIIEIOBAHUS

expert in the chosen area of research — crnenmanuct B u30paHHOI
00nacTH UCCIeI0BaHus

to design work on the thesis — cnmanupoBate paboty M0
JIMCCepTaLUK

general research life — may4yno-ucciaemoBarenbckas AEATCILHOCTD
BOOOIIIE

to be involved in research seminars, colloquia — npurumate yuactue
B HAYYHO-HCCIICI0BATEIbCKUX CEMHHAPAX, KOJUIOKBUYMAx

to gain success — 1o0uThCs ycrexa

academic staff — npenonaBaTensckuii cocraB

expertise — crieruaabHbIC 3HAHUS
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to present one’s thesis for examination — npeacTaBuTh TUCCEPTALINTO
Ha 00CyXIeHHE

to be acquainted with — 3HaTh, OBITH 3HAKOMBIM C

procedures and regulations — mpomeaypa u mpaBuiaa (3alUTHI
JIICCEPTALIH)

a stimulating research environment — GmaronpusTHbIE YCIOBUS IS
UCCIIeIOBAHHUS

to provide training in research — obecnieunTts 00yueHHEe B 00JIACTH
Hay4YHBIX HCCJIEOBAaHUN

to monitor progress — ciaeauTh 3a MPOrpeccom

to provide feedback — o6ecnieunTs 00paTHYIO CBS3b

to remain aware of the student's situation and needs — 6wITh B Kypce
npo0JieM acupaHTa

approach — moaxon

innovative ~ — HOBaTOPCKHIT MOIXO/

holistic ~ — emocTHBIN MOAX0

TEXT 5 A SUPERVISOR FOR A POSTGRADUATE
STUDENT

Any research conducted by a postgraduate student is
supervised by a competent researcher with an advanced academic
degree.

Dean of Guildford University speaks about supervision at his
University. Compare it with what you have at UdSU.

When you are offered a place on any of our research degrees,
you carefully match you with an appropriate supervisor who will be
experienced in the field of your research interests. Your supervisor(s)
will help you in formulating your research proposal and give you
assistance towards successful and timely completion of your studies.
Many Schools will offer dual supervision or a supervisory panel. In
addition, students working in most of the Schools in the Sciences and
Life Sciences will be part of a research group. We believe that this
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provides the opportunity for you to gain access to wider expertise
and support.

Your Supervisor is usually the most important academic
person-resource in your postgraduate program. He is appointed from
the School's academic staff. He is also your first point of contact for
a range of questions, including professional development and
administrative procedures.

The main activity is, of course, independent study and the
production of a thesis based on it. As a research student, you will
work closely with a supervisor who will guide and advise you
throughout your period of study. The supervisor will also guide you
in writing your thesis, but you retain the prime responsibility for your
own work. Our University has approved policies on supervisory
practice which set out how the responsibilities are shared between
student and supervisor.

In addition to your own independent study, you will take part
in the general research life of your department, and may be involved
in research seminars, colloquia and other activities with your
colleagues and with academic staff. At the end of your period of
study, you will present your thesis for examination and be given an
oral examination on it.

We regard the support of the supervisor as crucial in assisting you to
complete your programme of study successfully and within the
permitted length of time.

However, it is also important to remember that, whatever the
discipline, a research degree is an opportunity to carry out an
independent and original piece of work. Supervisors can offer advice
and guidance, but they will not tell you exactly what to read or how
to design and carry out work on your thesis.

Your supervisor should be acquainted with procedures and
regulations of writing and defending your thesis. It is expected that
supervisor and student meet at regular intervals so that the supervisor
may advise and inform the development of the research project. He
establishes a stimulating research environment, gives advice on the
choice of project and planning, ensures that appropriate facilities are
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available, provides training in research, consults the postgraduate,
continuously monitors progress and provides structured feedback.
Usually a supervisor remains aware of the student's situation and
needs.

Below you will find different opinios of postgraduate students
on supervision. Is research supervisor a boss, or a colleague, or a
friend? What is your idea of an ideal supervisor? What do you prefer:
to have a supervisor who is the name in his field, has plenty of ideas,
which he is eager to share with you, or a supervisor who knows not
much about your subject, but let you do the research independently?
A. | found that my supervisor's advice on reading particularly related
to geographical theory and methodologies was extremely good.
While researching he gave me plenty of encouragement which really
boosted my confidence. Once | started to write | found that he read
what | gave him fairly promptly and his comments were very
pertinent, enabling me to work through my ideas more logically. He
has always made time in a busy schedule to discuss any problems.
More than this, he went out of his way to be helpful when | was
unwell. I have greatly appreciated the time and effort he has put into
helping me and also for his encouragement and support throughout
the four years | have been in the School. Although I could have felt
somewhat isolated because my topic has few connections with other
postgraduate research being undertaken, this has been minimised by
the good working relationship which has been established with my
supervisor.
(final year PhD student)
B. My experience has been that this School is a good place to do
research on economic geography, because of the high level of staff
expertise and their reputation and influence, which extend far beyond
the U.K. Both of my supervisors have been helpful, available to
answer questions, and interested in my work. | have found a joint
supervision arrangement to be especially beneficial to my work,
given its holistic and innovative approach, and in my opinion the
School’s openness to joint supervision is a real strength.
(PhD third year student)
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Discuss with your groupmates the issue of a good supervisor.

You may use the expressions below.

Appropriate supervisor experienced in the field of your research
interests to guide and advise you throughout your period of study the
responsibilities are shared between student and supervisor crucial
support of the supervisor to design and carry out work on your thesis
procedures and regulations of writing and defending your thesis

to establishes a stimulating research environment

to provide training in research

to continuously monitor progress

to provide structured feedback

to remain aware of the student's situation and needs

to give plenty of encouragement

to boost one’s confidence

pertinent comments

to appreciate the time and effort, encouragement and support

high level of staff expertise, reputation and influence

to be especially beneficial, holistic and innovative approach.

Usually your supervisor is a famous scholar and an expert in
some field, he may have discovered an interesting phenomena or
law. Try to find out about his scientific interests, his dissertation, and
research. This will help you establish better working environment.
How to Write an Abstract for Your Research Paper

An abstract is a tightly written summary of a completed
research paper or project. Abstracts help readers to focus on the most
important points of a paper or project. Abstracts also function as a
way to categorize your research by keywords for search engines. A
well-written abstract entices your audience to continue reading or to
attend your presentation.

* The first part of a well-written abstract should state the problem or
issue being addressed by your research. It explains why you should
care, why you should keep reading or why the research is relevant.

 The next part of an abstract lets readers know where you got your
information. It is the method you used to reach the conclusions you
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draw in your paper or project. Sharing the methods with your readers
creates the credibility necessary to motivate them to keep reading.

* The third part of a well-written abstract presents the reader with the
results of your study or project. The results should include the data
you collected, what you learned about the topic that you did not
know before and any surprising or unexpected findings.

« Since the goal of an abstract is to entice readers to continue reading
or to attend your presentation, drawing a strong conclusion based on
your research is the final -- and perhaps most important -- part of
your abstract. A conclusion sentence compels readers to identify the
parts of your research that support your findings. It also motivates
them to come to their own conclusions about your subject matter.

WRITING SUMMARIES

Translators have to work with different types of literature, they
often use originals in their everyday work. Sometimes they have to
come across the secondary sources of information. The secondary
sources are worked up according to the contents of scientific
information and the aims of using the original literature.

The main secondary sources of foreign literature are:
1) Bibliographical descriptions;

2) Summaries;

3) Reports;

4) Surveys.

Each of the sources has a certain degree of information
compression. The shortest source of the secondary documents is a
bibliographical description. It contains the smallest quantity of
information. A bibliographical description is a combination of pieces
of information about the original work or its part which gives a
general impression of the original.

It includes different parts.

The first one is a title of the original. It is written in your own
language. The second one is some information about the author or a
group of them. The next one is a date of publishing. It includes a
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place of publishing and the name of publishing house given in a full
form. The last one is a year of publication.

Sometimes there are some additional elements such as the number of
figures and pages.

The main function of making bibliographical descriptions is to notify
readers of a new source of information.

Translators of technical literature have to deal with summaries and
reports all the time.

A summary (an annotation) is a brief characteristic of the
contents of the original or the manuscript. The main purpose of such
a simplification is to highlight the major points from the original
(much longer) subject, e.g. a text, a film or an event. The target is to
help the audience to get the main idea in a short period of time. We
will take into consideration a summary on the content of scientific
literature. There are different types of summaries. They are classified
according to their aims of usage and their essence. The first type is a
reference summary. Such summaries report the theme of the original,
give some facts of it and don’t express any opinion of the original
work. The second type is a summary of recommendation. These
summaries estimate the original and define a suitable class of
readers.

E.g. It’s recommended for scientists. It’s of great interest to
technicians.

There is another classification of summaries according to the
quantity of the original contents.

The first kind is a general summary. They give some general
characteristics of the original document. These summaries are written
to a wide circle of readers. The second one is a specialized summary.
They show some special aspects of the original. They are written to
specialists in a variety of sciences. Summaries usually have a clearly
arranged structure and they are written in a logical, chronological and
traceable manner. In contrast to a résumé or a review, a summary
contains neither interpretation nor rating. Only the opinion of the
original writer is reflected — paraphrased with new words without
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quotations from the text. Unlike a retelling, a summary has no
dramatic structure and is written in present tense or historic present.
Because summaries should be significantly shorter than the original,
minor facts have to be left out. However all major conclusions
should remain. In summaries only indirect speech is used and
depictions are avoided. Summaries of books or dissertations present
the major facts in common scientific language and should be about
from a half up to one page long.

A person has to do the following things to write s summary:

- To read the text attentively;

- To formulate the main statement;

- To reread the text and underline important ideas and arguments
according to the main statement;

- To introduce the author and title of the work in the opening
sentence;

- To mention the important facts in chronological order.

If a person is going to write a summary he has to know some
requirements concerning writing them:

1) The volume of a summary is from 500 to 2000 symbols;

2) A logical structure should be kept.

It is also necessary to take the language peculiarities into
consideration:

- To give the main ideas and facts of the original simply and in brief;
- To avoid repetitions;

- Not to repeat the title of the original;

- To use the same terms as in the original,

- To use the accepted abbreviations and shortenings;

- To avoid using adjectives, adverbs, introductive words a lot;

- To use word combinations helping to organize structure of
summaries;

- To use key-patterns.

Each summary has a certain structure. It consists of several parts:

1. The introduction. It is the stage where a reader faces the problem.
2. The body. It expresses the main facts and problems of the original
document.
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3. The ending. It gives recommendations for a definite group of
readers.

Usually a person begins to write a summary from the compression of
information stated in the original. It’s a difficult process which
consists of three main steps:

1) It’s necessary to express the main facts using the minimum of the
original paper.

2) It’s necessary to follow the main ideas of the original.

3) It’s necessary to find some extra information about this problem.
The compression can be done in two ways.

The first one is a process of diminishing the quantity of the original
information.

The second one is a process of keeping information completely.

The first type of compression is divided into two variants:

1) The omission of details;

2) The generalization of the rest.

The second type of compression is divided into two types as well.
The first one is a combination.

A combination is a way of organizing the text when two or more
sentences are combined in one short construction where the same
components are used once.

E.g. 1. It takes only one number to describe a scalar quantity. It takes
several numbers to describe a scalar quantity. It takes several
numbers to describe a vector quantity. It takes only one number to
describe a scalar quantity and several — a vector one.

The second one is a substitution.

A substitution is a way of organizing the text when a part of the text
Is substituted by shorter one keeping the minimum of information of
the original.

E.g. 1. He made up his mind to start the construction of another
device. He decided to start...

2. The methods of multiplication of fractions in algebra are identical
with those in arithmetic.

Compression of the original text is the first step of writing
summaries.
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The next one is making a logical plan of the text. A person looks
through the text and finds the most important sentences. It’s also
necessary to pay attention to the language of writing summaries. A
mention should be made about key-patterns usually used while
writing them. They perform different functions. The key-patterns or
speech models (stereotypes) make process of communication
simpler, help not to waste translator’s time and to organize his ideas
better.

There is a classification of key-patterns according to their tasks. It’s
built on the basis

of notions. Usually there is a general notion and a lot of notions
connected to them.

Key-patterns for writing summaries:

The article deals with . . .

As the title implies... the article describes ...

The paper is concerned with...

It is known that...

It should be noted that...

The fact that... is stressed.

A mention should be made...

It is spoken in detail about...

It is reported that

The text gives valuable information on...

Much attention is given to...

It is shown that...

The following conclusions are drawn...

The paper looks at recent research dealing with...

The main idea of the article is...

It gives a detailed analysis of...

It draws our attention to...

BI)Ipa)KCHI/IH IJIs1 COCTABJICHUSA aHHOTAIlNuU ra3eTHOH CTAThLH.

1. The article under review is taken from ....

2. 1t was published ...

3. It is headlined (entitled) as...

4. The title of the article is...
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5. The author is ...
6. The article is a (an) report about (comment about)...
(review of )...

interview with ...

7. The article touches upon...

deals with ...

Is devoted to...

is about ...

gives information on ...

(Some fact) is given much comment to.

8. The author starts by acquainting the reader with ...
9. According to the introduction ...

10. As far as I understood (know)...

11.The fact is ...

12. It is pointed out that ...

13. It should be noted ...

14. It is quite obvious...

15. In my opinion ...

16. From my (the author's) point of view...

17. 1'd like to draw your attention to...

18. In conclusion the article says...

19. It comes to the following conclusion...

20. | found the article interesting (dull), valuable (of no value) , easy

(hard) to understand.

REPORTS AND PRESENTATIONS

Scientific report writing requires the use of certain techniques
and conventions that are detailed, strict and not always easy to
master. The main purpose of a scientific report is to communicate. A
typical structure and style have evolved to convey essential
information and ideas as concisely and effectively as possible. The
main aim of the report is to state your opinion on the issue or to
provide precise information about a practical investigation.
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Audience. Assume that your intended reader has a background
similar to yours before you started the project. That is, a general
understanding of the topic but no specific knowledge of the details.
The reader should be able to reproduce whatever you did by
following your report.
Clarity of Writing. Good scientific reports share many of the
qualities found in other kinds of writing. To write is to think, so a
paper that lays out ideas in a logical order will facilitate the same
kind of thinking. Make each sentence follows from the previous one,
building an argument piece by piece.

Group related sentences into paragraphs, and group paragraphs
into sections.
Create a flow from beginning to end.

Style. It is customary for reports to be written in the third person or
the 'scientific passive', for example, instead of writing 'l saw', one
writes ‘it was observed'; rather than, 'l think that ..." one writes 'it
could be stated that ..." and so on. Avoid jargon, slang, or colloquial
terms. Define acronyms and any abbreviations not used as standard
measurement units. Most of the report describes what you did, and
thus it should be in the past tense (e.g., "values were averaged"), but
use present or future tense as appropriate (e.g., "x is bigger than y" or
"that effect will happen™). Employ the active rather than passive
voice to avoid boring writing and contorted phrases (e.g., "the
software calculated average values” is better than "average values
were calculated by the software").

Typical Sections. There are four major sections to a scientific report,
sometimes known as IMRAD - Introduction, Methods, Results, And
Discussion.

Respectively, these sections structure your report to say "here's
the problem, here's how I studied it, here's what | found, and here's
what it means.”" There are additional minor sections that precede or
follow the major sections including the title, abstract,
acknowledgements, references, and appendices. All sections are
important, but at different stages to different readers. When flipping
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through a journal, a reader might read the title first, and if interested
further then the abstract, then conclusions, and then if he or she is
truly fascinated perhaps the entire paper. You have to convince the
reader that what you have done is interesting and important by
communicating appeal and content in all sections.

Title of the report. Convey the essential point of the paper. Be
precise, concise, and use key words. Avoid padding with phrases like
"A study of ..." or headlines like "Global warming will fry Earth!" It
is usual to write the title as one phrase or sentence. A good title is
brief and informative. Titles should not exceed 10 or 12 words, and
they should reveal the content of the study.

Many titles take one of these two forms: a simple nominal

sentence (Asymmetric Information, Stock Returns and Monetary
Policy) or beginning with The effect of (for example, The Effects of
Financial Restrictions and Technological Diversity on Innovation).
Sometimes it is impossible to make word-by-word translation from
Russian into English, for example, O6 ouenke paGoTbl (HUPMBI
should be translated as Assessing the Firm Performance or K
npobiaeme xemkeBbix (ormoB Is translated as Hedge Funds.
Sometimes the title contains two parts, the first one is the topic,
while the second is its specific details (International Financial
Contagion: Evidence from the Argentine Crisis of 2001- 2002). If the
report is of a very problematic issue its title may be in the form of a
question (Was There a Credit Crunch in Turkey?)
Introduction. This section should contain a brief history of the
research problem with appropriate references to the relevant
literature and the purpose of the study. Introduce the problem,
moving from the broader issues to your specific problem, finishing
the section with the precise aims of the paper (key questions). Craft
this section carefully, setting up your argument in logical order.

Refer to relevant ideas/theories and related research by other
authors. Answer the question "what is the problem and why is it
important?” The introduction should also explain whether the study
is an extension of a previous one, or whether a completely new
hypothesis is to be tested. The final section of the introduction
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generally includes a list of all the hypotheses being tested in the
study. The results of the current study are not to be referred to in the
introduction.

You may use the following expressions:

This paper

aims at

deals with

considers

describes

examines

presents

reports on

Examples of an Introduction

A. There has been a European Union foreign policy, confirmed in
constitutional form in the Union Treaty, since 1993. The first decade,
most commentators agree, has proved to be difficult: ‘painful and
problematic’ according to one. As the twenty-first century
progresses, replete with an array of new challenges, the need for a
reassessment, and perhaps reinvigoration of Union ‘foreign and
security policy’ is widely argued. The purpose of this article is to
provide both a retrospective, of the evolution of the Union’s foreign
policy so far, and a prospective, of the challenges which it presently
faces.

B. This paper examines companies incorporated under the
Companies Act 1985. Its purpose is to consider the suitability of such
companies for not-forprofit- organisations (‘NFPOs").

Methods.

Explain how you studied the problem, which should follow logically
from the aims. Depending on the kind of data, this section may
contain subsections on experimental details, materials used, data
collection/sources, analytical or statistical techniques employed,
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study area, etc. Provide enough detail for the reader to reproduce
what you did.

Include flowcharts, maps or tables if they aid clarity or brevity.
Answer the question "what steps did | follow?" but do not include
results yet. Here you may use such expressions as:

A method of ...is proposed

Data on... are discussed

Present data encompass a period of ...

The design of the experiments was to reveal...

The effect of... on... is discussed

The methods used for ... are discussed

Results. Explain your actual findings, using subheadings to divide
the section into logical parts, with the text addressing the study aims.
Tables are an easy and neat way of summarizing the results. An
alternative or additional way of presenting data is in the form of line
graphs, bar-charts, pie-charts, etc.

Graphs, charts and illustrations are referred to as ‘figures' (for
example, Fig. 1) in the text of the report. All figures should be
numbered in order of appearance in the text. For each table or graph,
describe and interpret what you see (you do the thinking - do not
leave this to the reader).

Expressions to describe results obtained may be:

The most important results are as follows

The results indicate the dominant role of...

The results of ... are discussed

The results of observations are supported by...

Discussion.

This is the most difficult section of a report to write and requires
considerable thought and care. Essentially it is a consideration of the
results obtained in the study, guided by any statistical tests used,
indicating whether the hypotheses tested are considered true or are to
be rejected.
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This is best thought of in three steps: the main results must be
very briefly summarized; the procedure must be critically assessed
and weaknesses noted; and a final evaluation of the results made in
terms of the design, leading to afinal judgment concerning the
hypotheses being tested. The discussion can only refer to results,
which are presented in the results section. Any detailed results which
only appear in the appendixes cannot be discussed.

Evaluation of the results should include reference to other
research with indications as to whether or not the current findings are
in agreement with other findings (that is, reference is made to the
introduction). The main conclusions reached should be summarized
at the end of the discussion. Suggestions for follow-up research can
also be given.

Discuss the importance of what you found, in light of the

overall study aims. Stand backs from the details and synthesize what
has (and has not) been learned about the problem, and what it all
means. Say what you actually found, not what you hoped to find.
Begin with specific comments and expand to more general issues.
Recommend any improvements for further study. Answer the
question "what is the significance of the research?"
Important Note: this section is often combined with either the Results
section or the Conclusions section. Decide whether understanding
and clarity are improved if you include some discussion as you cover
the results, or if discussion material is better as part of the broader
summing up.

Conclusions. Restate the study aims or key questions and summarize
your findings using clear, concise statements. Keep this section brief
and to the point.

Acknowledgments. This is an optional section. Thank people who
directly contributed to the paper, by providing data, assisting with
some part of the analysis, proofreading, typing, etc. It is not a
dedication; so don't thank Mom and Dad for bringing you into the
world, or your roommate for making your coffee.
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References. Within the text, cite references by author and year unless
instructed otherwise, for example "Comrie (1999) stated that ..." or
"several studies have found that x is greater than y (Comrie 1999;
Smith 1999)." For two authors, list both names, and for three or more
use the abbreviation "et al." (note the period) following the first
name, for example "Comrie and Smith (1999)" or "Comrie et al.
(1999)." Attribute every idea that is not your own to avoid
plagiarism.

Oral Presentations

The material of your presentation should be concise, to the
point and tell an interesting story. In addition to the obvious things
like content and visual aids, the following are just as important as the
audience will be subconsciously taking them in:

Your voice - how you say it is as important as what you say.

Body language — a subject in its own right and something about
which much has been written and said. In essence, your body
movements express what your attitudes and thoughts really are.
Appearance — first impressions influence the audience's attitudes to
you. Dress appropriately for the occasion.

As with most personal skills oral communication cannot be
taught. Instructors can only point the way. So as always, practice is
essential, both to improve your skills generally and also to make the
best of each individual presentation you make.

Preparation. Prepare the structure of the talk carefully and logically,
just as you would for a written report. What are:

« the objectives of the talk?

« the main points you want to make?

Make a list of these two things as your starting point.

Write out the presentation in rough, just like a first draft of a written
report.

Review the draft. You will find things that are irrelevant or
superfluous — delete them. Check if the story is consistent and flows
smoothly. If there are things you cannot easily express, possibly

68



because of doubt about your understanding, it is better to leave them
unsaid.

Never read from a script. It is also unwise to have the talk
written out in detail as a prompt sheet - the chances are you will not
locate the thing you want to say amongst all the other text. You
should know most of what you want to say — if you don't then you
should not be giving the talk! So prepare cue cards which have key
words and phrases (and possibly sketches) on them.

Postcards are ideal for this. Don't forget to number the cards in case
you drop them.

Remember to mark on your cards the visual aids that go with them so
that the right OHP or slide is shown at the right time.

Rehearse your presentation - to yourself at first and then in front of
some colleagues. The initial rehearsal should consider how the words
and the sequence

of visual aids go together. How will you make effective use of your
visual aids?

Making the presentation

Greet the audience (for example, 'Good morning, ladies and
gentlemen’), and tell them who you are. Good presentations then
follow this formula:

« tell the audience what you are going to tell them,

« then tell them,

« at the end tell them what you have told them.

Keep to the time allowed. If you can, keep it short. It's better to
under-run than over-run. As a rule of thumb, allow 2 minutes for
each general overhead transparency or Powerpoint slide you use, but
longer for any that you want to use for developing specific points.
35mm slides are generally used more sparingly and stay on the
screen longer. However, the audience will get bored with something
on the screen for more than 5 minutes, especially if you are not
actively talking about it. So switch the display off, or replace the
slide with some form of 'wallpaper' such as a company logo.

Stick to the plan for the presentation, don't be tempted to digress -
you will eat up time and could end up in a dead-end with no escape!

69



Unless explicitly told not to, leave time for discussion - 5

minutes is sufficient to allow clarification of points. The session
chairman may extend this if the questioning becomes interesting.
At the end of your presentation ask if there are any questions - avoid
being terse when you do this as the audience may find it intimidating
(ie it may come across as any questions? - if there are, it shows you
were not paying attention).

If questions are slow in coming, you can start things off by
asking a question of the audience - so have one prepared.

Delivery. Speak clearly. Don't shout or whisper - judge the acoustics
of the room.

Don't rush, or talk deliberately slowly. Be natural - although not
conversational.

Deliberately pause at key points - this has the effect of emphasising
the importance of a particular point you are making.

Avoid jokes - always disastrous unless you are a natural expert.

To make the presentation interesting, change your delivery, but not
to obviously, egg:

* Speed,;

« pitch of voice.

Use your hands to emphasize points but don't indulge in too
much hand waving. People can, over time, develop irritating habits.
Ask colleagues occasionally what they think of your style.

Look at the audience as much as possible, but don't fix on an
individual — it can be intimidating. Pitch your presentation towards
the back of the audience, especially in larger rooms.

Don't face the display screen behind you and talk to it.

Avoid moving about too much. Pacing up and down can unnerve the
audience, although some animation is desirable.

Keep an eye on the audience's body language. Know when to stop
and also when to cut out a piece of the presentation.

Visual Aids. Visual aids significantly improve the interest of a
presentation.

However, they must be relevant to what you want to say. A
careless design or use of a slide can simply get in the way of the
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presentation. What you use depends on the type of talk you are
giving. Here are some possibilities:

+ Overhead projection transparencies (OHPs);

» 35mm slides;

« Computer projection: PowerPoint, applications such as Excel, etc.;

* Video, and film;

* Real objects - either handled from the speaker's bench or passed
around,

* Flip-chart or blackboard - possibly used as a 'scratch-pad' to expand
on a point.

Keep it simple though - a complex set of hardware can result in
confusion for speaker and audience. Slides and OHPs should contain
the minimum information necessary. To do otherwise risks making
the slide unreadable or will divert your audience's attention so that
they spend time reading the slide rather than listening to you.

Comprehension of Visual aids

Displaying data in research is the last step of the research
process. It is important to display data accurately because it helps in
presenting the findings of the research effectively to the reader. The
purpose of displaying data in research is to make the findings more
visible and make comparisons easy. When the researcher will present
the research in front of the research committee, they will easily
understand the findings of the research from displayed data. The
readers of the research will also be able to understand it better.
Without displayed data, the data looks too scattered and the reader
cannot make inferences.

There are basically two ways to display data: tables and graphs.
The tabulated data and the graphical representation both should be
used to give more accurate picture of the research. In quantitative
research it is very necessary to display data, on the other hand in
qualitative data the researcher decides whether there is a need to
display data or not. The researcher can use an appropriate software to
help tabulate and display the data in the form of graphs. Microsoft

71



excel is one such example, it is a user-friendly program that you can
use to help display the data.

Here we will consider tables and four different kinds of diagram: pie
charts, bar charts, Gantt charts and graphs.

a. Tables

A collection of figures can often best be communicated by means of
tables.

The use of tables to display data is very common in research. Tables
are very effective in presenting a large amount of data. They
organize data very well and makes the data very visible. A badly
tabulated data also occurs, in case, you do not have knowledge of
tables and tabulating data consult a statistician to do this step
effectively.

Hours of leisure time per year in Someland
Teens | 20s | 30s | 40s | 50s 60s 70s +

Watching 1,200 [ 700 | 400 [ 500 [ 600 | 700 | 1,100
TVivideos

Socialising with 150 150 | 300 | 250 | 250 | 200 200
4 or less people

Socialising with 350 350 50 50 25 25 25
4 or more
people

Individual 150 100 | 200 | 200 | 50 75 150
exercise

Group 450 350 | 200 | 150 | 50 0 0
exercise/sport

Cinema 100 75 50 [ 25 25 50 75

b. pie charts

A pie chart is a circular chart divided into wedge-like sectors,
illustrating proportion. Each wedge represents a proportionate part of
the whole, and the total value of the pie is always 100 percent. Pie
charts can make the size of portions easy to understand at a glance.
They're widely used in business presentations and education to show
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the proportions among a large variety of categories including
expenses, segments of a population, or answers to a survey.

Australia
her

Canada,

c. Bar charts

Another way of expressing data visually is by means of bar charts.

A bar chart is a graph with rectangular bars. Each bar’s length or
height is proportional to the bars’ represented values. In other words,
the length or height of the bar is equal to the quantity within that
category. The graph usually shows a comparison between different
categories. Although the graphs can technically be plotted vertically
or horizontally, the most usual presentation for a bar graph is
vertical. The x-axis represents the categories; the y-axis represents a
value for those categories. In the graph below, the values are
percentages.
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A bar graph is useful for looking at a set of data and making
comparisons. For example, it’s easier to see which items are taking
the largest chunk of your budget by glancing at the above chart rather
than looking at a set of numbers.

d. Graphs

The most common form of visal presentation is the graph. Graphs are
two dimensional.

The x-axis records one dimension, usually the time dimension. The y
axis records another range of data which changes in relation to the
time (or other) series.
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Graphs are useful for understanding the meaning of data and for
explaining that meaning to others. Graphs used to be so difficult to
produce that they were used only for formal presentations, the main
application discussed in this article. Fortunately, spreadsheet
packages and graphing programs exist that so simplify the process of
producing graphs that new uses for graphs have become practical.

Describing Line Graphs
Look at the following simple line graph:

Population of Denmark

5.45
5.40 -
5.35

Y 5.30
Population 5.25

(millions) 5.20

[ X - axis title P_Year
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It shows the population of Denmark from 1996 to 2007. You can see
that in 1996 the population was 5.25 million and that by the year
2007 it had grown to 5.45 million.

When you write about a line chart it is important to look first at the
Chart Title. This tells you what information the graph displays and
you can use this information in your description.

Then look at the X and Y axes. The titles of these axes sometimes
give you information you can use in your description. It is important
also to look at the UNITS. On the Y-axis in this graph the units are

millions. The population of Denmark in 1996 was not 5.25, but 5.25
million people.

Line graphs describe change. When describing these graphs you
must answer the question, "What changed?". In this case we can see
that the population of Denmark increased from 1996 to 2007. We can
also ask the question, "How did the population change?". Because
the line is fairly smooth, we can say that the population increased
steadily.

Lastly, we can ask the question, "How much?". In this case, "How
big was the change in population?” The population in 1996 was 5.25
million and in 2007 it was 2.45 million. So there was an increase of
0.2 million or 200,000 people.

To write a short description of this graph ask yourself (and answer!)
the following questions:

1. What exactly does the graph show? (Use the chart title to help you
answer this question)

2. What are the axes and what are the units?

3. What changed?

4. How much did it change?
Answering these questions will help you to write a short description
of this simple graph.

Here is an example:

This graph shows population change in Denmark from 1996 to 2007.
Denmark's population grew steadily from 5.25 million in...

Describing a Graph Over Time
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This lesson explains how to describe a line graph or bar chart
.This uses an example of a bar chart, but it will be the same for a line
graph.

When you get a chart or graph to describe, it is always
important to check whether there is a time frame or not. If there is,
you will need to use the language of change.

However, it is not enough just to describe the changes of each
element (ActiveX, Java and Net in this case) on their own and ignore
how they relate to each other.

Look at the question — you are asked to compare the data as well.
You must also group data together to make sure you have a well
organized and coherent answer.

To do this, you need to look for similarities and differences when
you first analyze the graph and decide what can be logically put
together or not.

Now look at the bar chart below and read the model answer.

The bar chart shows the number of times per week (in 1000s), over
five weeks, that three computer packages were downloaded from the
internet.

Summarize the information by selecting and reporting the main
features and make comparisons where relevant.

e %

Veeka % @ Activex
weercs | e ®
iy e s
weerct |

0 40 80 120 160
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Model Answer

The bar chart illustrates the download rate per week of
ActiveX, Java and Net computer packages over a period of five
weeks. It can clearly be seen that ActiveX was the most popular
computer package to download, whilst Net was the least popular of
the three.
To begin, ActiveX and Java showed a similar pattern, with both
gradually increasing from week 1 to week 5. However, the purchases
of Active X remained significantly higher than for the other product
over this time frame. In week 1, purchases of ActiveX stood at
around 75,000, while those for Java were about 30,000 lower. With
the exception of a slight fall in week 4, downloading of ActiveX kept
increasing until it reached a peak in the final week of just over
120,000. Java also increased at a steady rate, finishing the period at
80,000.
The product that was downloaded the least was Net. This began at
slightly under 40,000, and, in contrast to the other two products, fell
over the next two weeks to reach a low of approximately 25,000. It
then increased sharply over the following two weeks to finish at
about 50,000, which was well below that of ActiveX.
Language of Change

As you can see, there are several examples of this in the graph,
so it is important to learn how to use these correctly in order to
successfully write a chart over time. Here are some examples:
gradually increasing, a slight fall, kept rising , reached a peak,
increased at a steady rate, fell, increased sharply, a low of, finish at,
stood at, finishing the period at

You will need to practice this type of language, and also make
sure you know a variety of structures to get a better score — if you
keep repeating the same kind of phrases this will show you have a
more limited range of lexis and grammar.
Making Comparisons
You must also compare the data as you are asked to do in the rubric.
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If you just write about what happened to ActiveX, what happened to
Java, and what happened to Net, without showing any relationship
between them, this won’t be enough.

Here are some examples of where comparisons are made between the
products and the language of comparison is highlighted in black:

It can clearly be seen that ActiveX was the most popular computer
package to download, whilst Net was the least popular of the three
ActiveX and Java showed a similar trend, with both gradually
increasing from week 1 to week 5. However, the purchases of Active
X remained significantly higher than for the other product over this
time frame. In week 1, purchases of ActiveX stood at around
75,000,while those for Java were about 30,000 lower. Java also
increased at a steady rate, finishing the period at 80,000. The product
that was downloaded the least was Net. This began at slightly under
40,000, and, in contrast tothe other two products, fell over the next
two weeks. It then increased sharply over the following two weeks to
finish at about 50,000, which was well below that of ActiveX.
Grouping the Data

It is a good idea to divide your answer into paragraphs so it is
well organized. To do this, you should group similar things together
into paragraphs or sections. If you look at the chart, you will see that
ActiveX and Java have a similar pattern, both steadily increasing
over the period (apart from the slight fall of ActiveX in week 4), so
these could be put together:

To begin, ActiveX and Java showed a similar trend, with both
gradually increasing from week 1 to week 5. However, the purchases
of Active X remained significantly higher than for the other product
over this time frame. In week 1, purchases of ActiveX stood at
around 75,000, while those for Java were about 30,000 lower. With
the exception of a slight fall in week 4, downloading of ActiveX kept
rising until it reached a peak in the final week of just over 120,000.
Java also increased at a steady rate, finishing the period at 80,000.

On the other hand, Net is the lowest and it has a different pattern —
falling and then rising again. So this could be described in another
paragraph:
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The product that was downloaded the least was Net. This
began at slightly under 40,000, and, in contrast to the other two
products, fell over the next two weeks to a low of approximately
25,000. It then increased sharply over the following two weeks to
finish at about 50,000, which was well below that of ActiveX.

ATTENDING A CONFERENCE
VOCABULARY

conference — koudepeHius

to hold a ~ — npoBOIUTH KOH(EPEHITHIO

to organize ~ — opranu3oBaTh KOH(PEPEHITUIO

to host ~ — ObITh mnpuHUMaOLICH CTOPOHON (YCTpOUTEIEM)
KOH(pepeHIun

to Sponsor ~ — crnoHcUpoBaTh KOH(PEPEHIUIO

annual ~ — exxeroHast KoH(epeHIHs

regular ~ — ouepeHast KOHpEPEHIIHS

forthcoming ~ — npezcrosias KoHbepeHHs

to take part (participate) in ~ — npuHUMaTh yyacTre B KOH(DEPEHIIUU
participant — yuacTHuk

to run under auspices — MpoOXoUTh O/ ATUI0M (TIPH COJCHCTBHN)
organizing committee — opraHU3aMOHHBIA KOMUTET

to set up an ~ — yupeauTh OpraHu3alMOHHbIA KOMUTET
preliminary announcement — uaopMamOHHOE MUCHMO

paper(s) — Hayunasi pabota(sr), 10K1a1(bI)

contributed ~ — nokJabI MO MHUIIMATUBE YYaCTHUKOB

invited ~ — qOKJIABI IO MPHUITAIIICHUTO

poster ~ — CTeHI0BBIE TOKIIA IbI

review ~ — 0030pHbIC JOKIa bl

abstract (s) of the ~ — te3uch noknana

~ style guidelines — TpeboBanust K 0HOPMIICHHIO TE3UCOB

agenda — moBecTka JAHS

tentative / provisional ~ — npeaBapuTenbHast MOBECTKA JTHS

on the ~ — Ha moBecTKe IHS

~ items — myHKTBI TOBECTKH
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letter/notification of acceptance or rejection — yBemomicHue O
NPUHSATHH

(1oksanga) UM oTKasza

registration — perucTpariys y4acTHUKOB KOH(pEPEHIIUH

~ fee — B3HOC y4acTHHKA

location and hours of — Bpemst 1 MecTO perucrpanuu

conference proceedings — cOOpHHK TPYIOB KOHPEPECHIIHO
opening/welcoming address — BcTymuTeasHOE CIIOBO

working language — pabouwnii s13b1k

speaker — qokIaauuK

to deliver/present a report — BEICTYITUTD C JTOKJIaIOM

simultaneous translation — cuHXpOHHBII TTEPEBOT

to take the floor — BeicTYnIHTE, B3STH CIIOBO

plenary session — rieHapHoe 3aceaaHue

workshops — ceknmonHbIe 3aceaHus/MacTepcKast/ceMuHap
discussion — obcyxaeHue

panel ~s — o0cyxIeHHe TOKIIAI0B CHCIUATUCTAMH

round-table ~ — oGcyskeHnE 33 KKPYTIIBIM CTOJIOM)

issue/problem under ~ — o6¢cyx1aemast mpodema

to exchange opinions (0n) — 0OMeHSTHCSI MHCHUSMHE

to talk shop — roBoputh Ha npodeccnoHaNbHBIC TEMbBI

social program(me) — kynbTypHasi mporpamma

to arrange a Vvisit — opraHu30BaTh BU3UT

to fix the date — ycranoButh nary

to close a conference — 3akpbITh paboOTy KOH(MEPEHIINU

final sitting/session — 3akIr0YMTEILHOE 3aceIaHUE

closing speech — 3akio4YHUTEILHOE CIIOBO

As you know, before a conference the so-called “Preliminary
Announcement” is sent to all the establishments concerned.

Here is one of them.

The International Management and Technology Conference will be
held at the Doubletree at the entrance to University Studios, Orlando,
Florida, USA, on December 8 — 10, 2004.

This conference will focus on all the major areas of business,
management and technology. Submitted papers will be peer-
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reviewed and carefully evaluated based on originality, technical
soundness, significance and clarity of thought. Papers should not
exceed 10 pages in length (letter size, 11 point type). A style guide
can be found here.

Paper submission:

E-mail your abstract or paper to us at editors@triof.org. Please
remove the names of all authors and institutions from the paper but
include them separately in the same e-mail.

Papers should be submitted in RTF, Microsoft Word or Word Perfect
Format. We will email you with a notification of acceptance or
rejection within three weeks. If your manuscript is accepted, you will
receive a letter of acceptance, registration form, and paper style
guidelines by regular mail. If you wish to attend without submitting a
paper only a registration form will be needed or you may register
online here.

Authors will have approximately 20 minutes to present their papers.
Registration at the conference will entitle the participant to admission
to all presentations and, and workshops to receive a copy of the
conference program and CD proceedings.

The conference fee is per person and must be received by October
30, 2004 to assure conference participation.

If your conference fee will be late please contact us in advance so we
can make suitable arrangements. To register online click here.

All selected papers will be published in the conference proceedings
and best papers presented will be eligible for inclusion in either the
Management& Business Review or the Journal of the Internet and
Information Technology.

Please direct all correspondence to the attention of:

The editors

IMT Conference
PO Box 973073
Miami, FL 33197
Tel (305)971-2312
Fax (305)971-8517
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E-mail: editors@triof.org
Dr. Chris Rose. — Conference Chair

Being a conference attendee you are sure to fill in a registration form
like that:
Conference Registration Form

(Please complete and e-mail or print & mail with check)
First Name:

Last name:

Institution:

Email:

Address:

City:

State:

Zip code:

Country:

Tel.:

Fax:

Preferred day and time for presentation: (Please circle):
Wed. Dec 8.am pm  Thur. Dec.9. am pm Fri. Dec 10
am pm

While taking part in the discussion the participants are supposed to
make use of the following colloquial phrases:

I should (would) like to ask you...

I should (would) like to ask you a question...; I am going to ask you
a question...

I have a question...

I have a question and a comment (a remark) to make.

I should (would) like to know...

I should (would) point out (emphasize) that ...

I think (suppose, presume) that ...

I believe that...

I must say that...
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I have (every good) reason to believe that...

Do you consider that...

What is your opinion on..?

In my opinion...; as to me...; as for me...; to my mind...
What in your opinion is the reason for..?

I hold (am of) the same opinion.

| could comment on the question.

Would you tell us how...

That’s right; exactly; quite so; quite right; quite true
If T understand you correctly...

If I am not mistaken...

Do I understand you correctly that..?

Do you agree to that?

I (quite, fully, entirely) agree with you; | think so, too.
I don’t think so; I don’t agree; I disagree.

I can’t (very well) agree with you.

I can’t but agree with you.

Do you agree to that ..?

I’'m afraid, you are wrong there.

| doubt that...

It’s unlikely that...

I’'m (particularly) interested in this problem.

I wonder why...

The speakers are invited (welcome) to be brief (I invite the speakers
to be brief).

Will you allow me to take the floor, please.

Could you clarify your point of view?

as a matter of fact

taking into consideration....

Here is the text contributed by one of the former postgraduates
who wanted to share his experience in attending a conference:

You know, any scientific conference is an important event in
the researcher’s life, especially in post-graduate student’s activity. It
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provides an opportunity for exchanging opinions with more
experienced colleagues and gives impetus to valuable discussions.

I’ve taken part in several conferences, both as an organizer and
as a participant.

But now I’d like to dwell upon my first experience in attending
an international conference of young researchers held under the
auspices of the UdSU. The initiative to convene the conference
belonged to the University Academic Council. Thus, an organizing
committee was formed which sent the so-called “Preliminary
Announcement” to all the establishments concerned with the view of
supplying potential participants with general information about the
conference.

From the announcement | learnt such important things as the
main programme of the conference, orders of plenary sessions, rules
for scientific contributions, requirements to submitted abstracts,
information about registration fees, hotel reservations, etc. It was
very important for me as a post-graduate student that the abstract
would be published in Conference Proceedings.

I immediately filled in the preliminary application form and
mailed it without delay. After that | was to submit a short abstract of
my paper (one printed page) before the deadline.

Finally, my abstract was accepted and | started preparing my report.

I will never forget the first conference day. The conference
started at 9 a. m. with the registration of attendees. Before the
plenary session | had some time to get acquainted with other
participants, to look through the latest information, to buy some
booklets about the conference work. | was particularly interested in
the workshop on criminalistics, since it is my specific field. There
were more than twenty scientific contributions to our workshop, all
of them being on topical problems of criminalistics and applied
sciences. According to the workshop schedule | was the last to speak.
All the reports were followed by discussions, mine wasn’t an
exception. | was asked several questions and did my best to answer
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all of them. I spoke without even | spoke without even looking into
my notesand tried to make my reasoning very clear.

| also attended a poster session and found it of particular
interest because | managed to study numerous texts of the papers
supplied with diagrams, drawings, schemes and photographs.

The final session with review papers was truly rewarding for it
summarized all that had been going on not only at the conference but
also in the field of law for the past twelve months.

In conclusion, I’d like to say that I liked a specific atmosphere
of the conference characteristic of any scientific meeting: groups of
delegates discussing something, the sight of prominent scholars
surrounded by their followers, talks, smiles, greetings, exchange of
opinions.

Check the knowledge of the topical vocabulary identifying
English equivalents for the following Russian ones:

MOJIYYUTh TPUTIIAIICHUE, YIaCTBOBaTh B KOH(MEPEHIINU, TTOACITUTHCS
OMBITOM, TOJ OTUIOW, OBITh ycTpouTeneM KoH(pepeHIHH,
3aMHTEPECOBAHHBIC  YUPEXKIEHHUs, HHPOPMAIIMOHHOE  MHUCHMO,
IUIGHapHOE 3acellaHue, CEeKIMOHHas pabora, pabouuii  S3BIK
KOH(epeHIInH, OpraHNu3alluOHHBIN B3HOC, TE3UCHI JOKJIaaa, CAeNaTh
coolIieHue, OOCYKIEHHE 3a «KPYIJIBIM CTOJIOM», CTEHIOBBIC
JMOKJaAbl, KyJIbTypHas TMpOTpaMMa, TMOJABOJAUTh HWTOTH pPabOThI
KOH(EPEHIIUHU, 3aKIIOUYNTENbHAS PEUb.

Speak on the latest conference you’ve attended according to
the given plan:

— preliminary announcement;

— the conference status;

—who hosted the conference;
—who sponsored the conference;
— when was the conference held;
— number of participants;

— registration fee;
—accommodation provided;
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— problem field of the conference;
— conference agenda;
— ways of presenting one’s ...;
— plenary session; workshops;
— conference proceedings.
Curriculum vitae

Date of Birth: 25 February 19

Name: Carol Brice

Present address: 25, Westbound Road, Borehamwood, Herts, WD6
1DX

Telephone number: 081 953 9914

Marital status: single / married

Education and qualifications:

1995-1997 Mayfield School, Henley Road, Borehamwood, Herts,
WD6 1DX

GCE in English Language; French; History; Geography; and Art.
2000-2002 Hilltop Further Education College, Kenwood Road,
London NW7 3TM

Diploma in Business Studies.

Work experience: Johnson Bros. Pic, 51-55 Baker Street, London
WI1A 1AA

Oct '02-Dec '03

Type of Company: Retail Chain Stores

Post: Junior Secretary

Responsibilities: Secretarial work including typing; shorthand;
correspondence; copying reports and minutes from shorthand notes;
tabulating data; answering customers' calls; mail distribution; and
general office duties.

Jan '05-present National Auto Importers Ltd., Auto House, Sidmouth
Street, London WC1H4GJ

Type of Company: Car importers

Post: Secretary to Assistant Director

Responsibilities: Dealing with all correspondence; taking minutes at
meetings and writing up Assistant Director's reports; receiving
customers and suppliers; dealing with home and overseas enquiries;
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making decisions on behalf of A.D. in his absence; and representing
the company at various business functions.

Other information:

While working | have attended various evening courses for Italian
and French, and have also been on a special Information Technology
course at The City College. My interests include tennis, badminton,
swimming, and reading.

References: Mr. B. Norman, Assistant Director, National Auto
Importers Ltd., Auto House, Sidmouth Street, London WC1H 4GJ.
Mrs T.R. Bradley, Senior Lecturer; Business Studies Dept, Hilltop
Further Education College, Kenwood Road, London NW7 3TM.
Current salary: £14.000 per annum
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PA3JEJI V HAYUYHBIE TEKCTHBI AJIs1 IMCBMEHHOT'O U
YCTHOI'O PEOEPUPOBAHUSA (AHHOTHUPOBAHMUA)

TEXTS ON MATHEMATICS, GEOMETRY AND IT
TEXT 1 BASIC GEOMETRIC CONCEPTS

1. Read and translate the text.

2. Segment it into paragraphs.

3. Express the main idea(s) of each paragraph. Write out the main
ideas of the text.

4. Name all the geometric figures mentioned in the text and discuss
their properties.

The practical value of geometry lies in the fact that we can
abstract and illustrate physical objects by drawings and models. For
example, a drawing of a circle is not a circle, it suggests the idea of a
circle. In our study of geometry we separate all geometric figures
into two groups: plane figures whose points lie in one plane and
space figures or solids. A point is a primary and starting concept in
geometry. Line segments, rays, triangles and circles are definite sets
of points. A simple closed curve with line segments as its boundaries
is a polygon. The line segments are sides of the polygon and the end
points of the segments are vertices of the polygon. A polygon with
four sides is a quadrilateral. We can name some important
quadrilaterals. Remember, that in each case we name a specific set of
points. A trapezoid is a quadrilateral with one pair of parallel sides.
A rectangle is a parallelogram with four right angles. A square is a
rectangle with all sides of the same length. The regular polyhedra are
a part of geometric study chiefly in antiquity. They have a
symmetrical beauty that fascinates men of all ages. The first question
in connection with regular polyhedra is: How many different types
are there? Thanks to the ancient Greeks we know that there are
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exactly five types of polyhedra. All objects in their view are
composed of four basic elements: earth, air, fire and water.

They believe that the fundamental particles of fire have the
shape of tetrahedron, the air particles have the shape of octahedron,
of water - the icosahedron, and the earth - the cube. The fifth shape,
the dodecahedron, they reserve for the shape of the universe itself.
Plane geometry is the science of the fundamental properties of the
sizes and shapes of objects and treats geometric properties of figures.
The first question is, under what conditions two objects are equal or
congruent in size and shape. Next, if figures are not equal, what
significant relationship may they possess to each other and what
geometric properties can they have in common? The basic
relationship is shape.

Figures of unequal size but of the same shape, that is, similar
figures have many geometric properties in common. If figures have
neither shape nor size in common, they may have the same area, or,
in geometric terms, they may be equivalent, or may have endless
other possible relationships. Geometry is the science of the
properties, measurement and construction of lines, planes, surfaces
and different geometric figures. What do we call "con—structions" in
our study of geometry? Ruler-compass constructions are sim—ply the
drawings which we can make when we use only a straightedge and a
compass. A compass is a misleading word. It is not only «xommacy in
the maths, it is usually «uupkynas». We call such misleading words
«JIOXHBIE IPY3bs mepeBomunka». For a ruler you ought to use an
unmarked straightedge because measurement has no role in ruler-
compass constructions. Of course, you can use a marked straightedge
if you don't permit yourself to use these marks for measurement.
Later you ought to do some measurement to "check™ your
constructions. We measure segments in terms of other segments and
angles in terms of other angles. It seems only natural that we find
areas indirectly as well. How does a person find the area of a floor?
Does he take little squares one foot on a side, lay them out over the
entire floor and thus decide that the area of a floor is 100 square feet,
for this is indeed the meaning of area? Of course, he does not. He
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measures the length and width, quantities usually quite simple, and
then multiplies the two numbers to obtain the area. This is indirect
measurement, for we find the area when we measure lengths. The
dimensions we take in the case of volume are the area and the length
or the height. Greek mathematicians are the founders of indirect
measurement methods. Their contribution to this subject are
formulae (-las) for areas and volumes of particular geometric shapes,
that we use nowadays. Thus, thanks to the Greeks we can find the
area of any one single triangle when we take the product of its base
and half its height.

TEXT 2 MATHEMATICAL MODELING IN APPLIED
MECHANICS AND CONTROL

1. Read and translate the text.
2. Write down all math terms and try to memorize them.
3. Underline all the sentences in Passive Voice.

A mathematical model in mechanics is a system of equations
allowing to study a mechanical system with required accuracy.
Mathematical modeling of a controlled mechanical systems has a
number of specific features.

The controlled mechanical systems are of great variety. A car,
a gyro stabilizer, a walking robot, a simulator of space flight, etc.
consist of various rigid constructive elements, devices, gauges,
engines. From the point of view of theoretical mechanics all these
objects can be considered as systems consisting of a big number of
rigid bodies. Attempting to construct a mathematical model of such
an object by the means of classical theoretical mechanics, for
example in the form of Lagrange equations, usually leads to
unimaginably bulky equations with hundreds and thousand of terms.
Thus an approach to modeling which describes the necessary
phenomena with comprehensible accuracy for a precisely set class of
motions.
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For the systems in mechanics of controlled motion strong
attenuations of high-frequency components are typical. The
approximate modeling of such systems gravitates toward the
Poincare decomposition and the Tikhonov and Vasilyeva boundary-
layer methods.

The technique of fractional analysis (1.VV. Novozhilov) was
developed and introduced to practice. The technique is used for
creating approximate mathematical models describing separate
components of motion in various time or spatial scales. The
fractional analysis of a concrete system is carried out in two stages.
On the first stage methods of the dimension theory are applied to
normalize the equations and to enter small parameters adequate to
the studied class of motion. On the second stage asympthotic
methods are applied to create an approximate mathematical model.

Estimates of the errors of asymptotic approximations for
regularly and singularly perturbed systems with a small parameter
and of the time intervals on which these errors are guaranteed were
received (R.P. Kuzmina). These estimates were applied to concrete
dynamic systems (A.V. Vlahova).

A technique of drawing up an approximate mathematical
model of slow motion components for close to conservative
mechanical systems with strongly different frequencies was
suggested (A.V. Vlahova, 1.VV. Novozhilov).

A technique to study dynamic systems with non-continuous
right parts was developed. Unlike known approaches, a mathematical
model of sliding movements and conditions of their realization are
determined with the singular perturbations methods (A.V. Vlahova,
I.V. Novozhilov).

For regularly and singularly perturbed systems non-iterative
methods of approximation in a small parameter were offered. With
this approach the order of the approximate models does not surpass
the order of the initial system (A.V. Vlahova, I.V. Novozhilov).

The staff of DAMC is one of leaders in Russia in the
gyroscopic systems theory. B.V. Bulgakov's and A.Yu. Ishlinskiy's
works became classic in gyroscopy. The research was continued by
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Ya.N. Rojtenberg, I.V. Novozhilov, E.A. Devjanin, A.l. Kobrin,
Y.G. Martynenko, V.I. Borzov, V.V. Tikhomirov, N.P. Stepanenko.

Fractional analysis was used to validate some of the classical
mechanics models: precession gyroscopy model, absolutely rigid
body, holonomic and non-holonomic constraints (1.\VV. Novozhilov).

Needs of practice have led A.Ju.lshlinskiy to formulate a

model new to classical mechanics - a rigid body rotating on a string.
Unlike a rigid body rotating around a fixed point, here there are no
integrable cases, as in the Euler, Lagrange and Kovalevskaya cases.
A.Yu. Ishlinskiy together with his pupils investigated bifurcations of
stationary movements and their stability.
Applying fractional analysis to the theory of winged aircrafts, V.I.
Borzov and 1.V. Novozhilov constructed approximate mathematical
models of flight dynamics describing fast and slow movements, and
estimated the approximation error.

A model of deformable wheel interacting with the road,
generalizing Carter's, Rokar's, Fromm's and Keldysh models was
suggested. Approximate mathematical models for different classes of
motions of a car were constructed (I.V. Novozhilov, P.A. Kruchinin,
M.H. Magomedov, I.S. Pavlov). Mathematical models of cross-
section " kinematic waggings" for a railway car and a train, taking in
mind interaction of the crest of a wheel pair with the head of a rail
(1.V. Novozhilov, I.A. Kopylov, A.V. Vlahova, V.N. Phillipov) were
proposed.

Among research done on vibrations in the suspension of a car
we note results on parametrical excitation of driving wheels,
modeling of active suspension dynamics, etc. (S.l. Zlochevsky, A.D.
Derbaremdiker, P.A. Kruchinin). Conditions for parasitic
fluctuations in anti blocking systems of cars and algorithms for their
suppression were suggested (1.V. Novozhilov, P.A. Kruchinin, M.H.
Magomedov). These results were used to develop an anti blocking
system NPF SAUNO at the Korean Electrotechnical Institute (Pusan,
South-Korea).

Mathematical modeling of multi link controlled systems, such
as walking robots and multi-DOF dynamic stands was done. The
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approximate models of such devices describing slow desired modes
of motion and fast stabilization modes (E.A. Devjanin, A.M.
Formalsky, 1.V. Novozhilov, Yu.V. Bolotin, 1.VV. Bardushkina) were
developed.

TEXT 3 MATH IN THE MOVIES

1. Read and translate the text.
2. Write the summary of the text.
3. Make up 10 questions that will help you to retell the text.

May 1, 2007 — 100 powerful supercomputers perform
geometrical, algebraic and calculus-based calculations to animate
Pixar's characters. The laws of physics that inform the dynamics of
fabric movement are most used in the computations.

Most students in high school dread their math classes and
wonder when they use the information in "real life." Now, with so
much work being done on computers, the algebra and trigonometry
learned in high school is actually being put to good use. The
animation industry is one that can be a math teacher's best friend. It
is high school math that can actually help bring animated movies to
life. Tony De Rose, a computer scientist at Pixar Animation Studios,
realized his love of mathematics could transfer into a real world, real
interesting job by bringing the pretend world of animation to life. He
told DBIS, "Without mathematics, we wouldn't have these visually
rich environments, and visually rich characters."

Advances in math can lead to advances in animation. Earlier
math techniques show simple, hard, plastic toys. Now, advances in
math help make more human-like characters and special effects. De
Rose explains the difference a few years can make, "You didn't see
any water in Toy Story, whereas by the time we got to Finding
Nemo, we had the computer techniques that were needed to create all
the splash effects.”

How exactly do the high school math classes help with the
animation? Trigonometry helps rotate and move characters, algebra
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creates the special effects that make images shine and sparkle and
calculus helps light up a scene. De Rose encourages people to stick
with their math classes. He says, "l remember as a mathematics
student thinking, 'Well, where am | ever going to use simultaneous
equations?" And | find myself using them every day, all the time
now."

The American Mathematical Society and the Mathematical
Association of America contributed to the information contained in
the TV portion of this report.

BACKGROUND: Pixar Animation Studios is undergoing a digital
revolution thanks to advances in areas such as computer technology,
computational physics, and approximation theory. Tony De Rose
provided a behind-the-scenes look at the role that geometry plays in
the revolution using examples drawn from Pixar's feature films, such
as Toy Story | and Il. Upcoming movie characters will be animated
using a new advancement in geometry recently developed at Pixar.
ABOUT ANIMATION: The term animation refers generally to
graphical displays in which a sequence of images with gradual
differences results in the same effect as a photographed movie.
Computer generated animations are getting more and more common,
replacing hand drawn images and other special techniques. There are
several ways to generate dynamic changes in computer graphics.
Geometry animation is the most complex, and requires changing the
geometric elements of a scene dynamically. This is also what most
people generally refer to when using the term "animation,” evidenced
by motion pictures like "Toy Story" and "A Bug's Life."

HOW PIXAR DOES IT: Perhaps the most difficult aspect of
animation is making people and clothing look real. Pixar's software is
based on complex studies of how cloth moves when draped on a
character, based on the laws of physics. For instance, drape a
bedsheet between two points, and the center will hang downward,
adjusting itself until it comes to rest in a state of pure tension. The
animators begin with drawings of the characters, which they use to
build computer puppets, later adding digital "strings" that correspond
to various geometric points on the puppet. These strings serve as
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animation controls, ensuring that as each string is "pulled,” the
puppet's movements reflect what would occur in real life. Color and
lighting effects are added last before the puppet is "animated.” Pixar
uses 100 powerful supercomputers that run 24 hours a day, seven
days a week. It still takes the computers five to six hours to render a
single frame lasting 1/24th of a second. For every second of film, it
takes the computer six days.

TEXT 4 MATHEMATICAL MODEL

1. Read the text and get ready to answer the teacher’s questions.

2. Find in the text all the collocations beginning with the word
mathematical.

3. Give examples of mathematical models.

Note: The term "model™ has a different meaning in model
theory, a branch of mathematical logic. An artifact which is used to
illustrate a mathematical idea is also called a "mathematical model"
and this usage is the reverse of the sense explained below."

A mathematical model uses mathematical language to describe

a system. Mathematical models are used not only in the natural
sciences and engineering disciplines (such as physics, biology, earth
science, meteorology, and electrical engineering) but also in the
social sciences (such as economics, sociology and political science);
physicists, engineers, computer scientists, and economists use
mathematical models most extensively.
Eykhoff (1974) defined a "mathematical model"” as 'a representation
of the essential aspects of an existing system (or a system to be
constructed) which presents knowledge of that system in usable
form'.

Mathematical models can take many forms, including but not
limited to dynamical systems, statistical models, differential
equations, or game theoretic models. These and other types of
models can overlap, with a given model involving a variety of
abstract structures.
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Examples of mathematical models

1."Population Growth". A simple (though approximate) model of
population growth is the Malthusian growth model. The preferred
population growth model is the logistic function.

2. "Model of a particle in a potential-field". In this model we
consider a particle as being a point of mass "m™ which describes a
trajectory which is modeled by a function "x" : R — R3 given its
coordinates in space as a function of time. The potential field is given
by a function "V":R3 — R and the trajectory is a solution of the
differential  equation:: m  frac{d"2}{dt"2} x(t) = -
operatorname{grad} left( V ight) (x(t)). :Note this model assumes the
particle is a point mass, which is certainly known to be false in many
cases we use this model, for example, as a model of planetary
motion.

3. "Model of rational behavior for a consumer”. In this model we
assume a consumer faces a choice of "n" commodities labeled
1,2,...,"n" each with a market price "p"1, "p"2,.., "p"™'n". The
consumer is assumed to have a "cardinal" utility function "U"
(cardinal in the sense that it assigns numerical values to utilities),
depending on the amounts of commodities "x"1, "x"2,..., "X""'n"
consumed. The model further assumes that the consumer has a
budget "M" which she uses to purchase a vector "x"1, "x"2,..., "X""'n"
in such a way as to maximize "U"("x"1, "X"2,..., "x""n"). The
problem of rational behavior in this model then becomes an
optimization problem, that is::: max U(x_1,x_2,ldots, x_n) :: subject
to::: sum_{i=1}"np_ix_ileg M.:: x {i} geq O ; ;; forall i in {1, 2,
Idots, n } : This model has been used in general equilibrium theory,
particularly to show existence and Pareto optimality of economic
equilibria. However, the fact that this particular formulation assigns
"numerical values" to levels of satisfaction is the source of criticism
(and even ridicule). However, it is not an essential ingredient of the
theory and again this is an idealization.

4. "Neighbour-sensing model™ explains the mushroom formation
from the initially chaotic fungal network.

Background
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Often when engineers analyze a system to be controlled or
optimized, they use a mathematical model. In analysis, engineers can
build a descriptive model of the system as a hypothesis of how the
system could work, or try to estimate how an unforeseeable event
could affect the system. Similarly, in control of a system, engineers
can try out different control approaches in simulations.

A mathematical model usually describes a system by a set of
variables and a set of equations that establish relationships between
the variables.The values of the variables can be practically anything;
real or integer numbers, boolean values or strings, for example.The
variables represent some properties of the system, for example,
measured system outputs often in the form of signals, timing data,
counters, and event occurrence (yes/no).The actual model is the set
of functions that describe the relations between the different
variables.

TEXT 5 BASIC FEATURES OF DATABASE PROGRAMS

1. Read and translate the text.
2. Put down the IT terms from the text.
3. Make up your own sentences with the terms.

With a database you can store, organize and retrieve a large
collection of related information on computer. If you like, it is the
electronic equivalent of an indexed filing cabinet. Let us look at
some features and applications of a computer database:

Information is entered on a database via fields. Each field holds
a separate piece of information, and the fields are collected together
into records. For example, a record about an employee might consist
of several fields, which give his/her name, address, telephone
number, age, salary, and length of employment with the company.
Records are grouped together into files, which hold large amounts of
information. Files can easily be updated: you can always change
fields, add new records or delete old ones. With the right database
software, you are able to keep track of stock, sales, market trends,
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orders, invoices and many more details that can make your company
successful.

Another feature of database programs is that you can
automatically look up and find records containing particular
information. You can also search on than one field at a time. For
example, if a managing director wanted to know all the customers
that spend more than £7,000 per month, the program would search on
the name field and the money field simultaneously.

If we had to summarize the most relevant advantages of a
database program a card index system, we would say that it is much
faster to consult and update, occupies a lot less space, and records
can be automatically sorted into numerical or alphabetical order
using any field.

The best packages also include networking facilities, which
add a new of productivity to businesses. For example, managers of
different can have direct access to a common database, which
represents an enormous advantage. Thanks to security devices, you
can share part of your files on a network and control who sees the
information. Most aspects of the program can be protected by user-
defined passwords. For example, if you wanted to share an
employee's personal details, but not his commission, you could
protect the commission field.

Other features like mail merging, layout design and the ability
to import and export data are also very useful. In short, a database
manager helps you control the data you have at home, in the library
or in your business.

TEXT 6 COMPUTER GRAPHICS

1. Read and translate the text.
2. Write the summary of the text.
3. Make up 10 questions that will help you to retell the text.

Computer graphics are pictures and drawings produced by computer.
A graphics program interprets the input provided by the user and
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transforms it into images that can be displayed on the screen, printed
on paper or transferred to microfilm. In the process the computer
uses hundreds of mathematical formulas to convert the bits of data
into precise shapes and colours. Graphics can be developed for a
variety of wuses including presentations, desktop publishing,
illustrations, architectural designs and detailed engineering drawings.

Mechanical engineers use sophisticated programs for
applications in computer-aided design and computer-aided
manufacturing. Let us take, for example, the car industry. CAD
software is used to develop, model and test car designs before the
actual parts are made. This can save a lot of time and money

Computers are also used to present data in a more
understandable form: electrical engineers use computer graphics to
design circuits and people in business can present information
visually to clients in graphs and diagrams. These are much more
effective ways of communicating than lists of figures or long
explanations.

Today, three-dimensional graphics, along with colour and
animation are essential for such applications as fine art, graphic
design, computer-aided engineering and academic research.
Computer animation is the process of creating objects and pictures
which move across the screen; it is used by scientists and engineers
to analyse problems. With the appropriate software they can study
the structure of objects and how it is affected by particular changes.

Basically, computer graphics help users to understand complex
information quickly by presenting it in a clear visual form.

TEXT 7 PROGRAMMING LANGUAGES
1. Read and translate the text.

2. Write the summary of the text.
3. Make up 10 questions that will help you to retell the text.
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Unfortunately, computers cannot understand ordinary spoken
English or any other natural language. The only language they can
understand directly is called machine code: central processors
operate on codes, which consist of a series of binary digits (Is and
Os). In this form, the instructions are said to be in machine code.

However, machine code as a means of communication is very
difficult to write. For this reason, we use symbolic languages that are
easier to understand. Then, by using a special program, these
languages can be translated into machine code. For example, the so-
called assembly languages use abbreviations such as ADD, SUB,
MPY to represent instructions. These mnemonic codes are like labels
easily associated with the items to which they refer.

Basic languages, where the program is similar to the machine
code version, are known as low-level languages. In these languages,
each instruction is equivalent to a single machine code instruction,
and the program is converted into machine code by a special program
called an assembler. These languages are still quite complex and
restricted to particular machines.

To make the programs easier to write and to overcome the
problem of intercommunication between different types of machines,
higher-level languages were designed such as BASIC, COBOL,
FORTRAN or PASCAL. These languages are all problem-oriented
rather than machine-oriented and can all be converted into the
machine codes of different types of computers. Programs written in
one of these languages (known as source programs) are converted
into a lower-level language by means of a compiler (generating the
object program). On compilation, each statement in a high-level
language is generally translated into many machine code instructions.
People communicate instructions to the computer in symbolic
languages and the easier this communication can be made the wider
the application of computers will be. Scientists are already working
on Artificial Intelligence and the next generation of computers may
be able to understand human languages.
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TEXT 8 HARDWARE AND SOFTWARE

1.Read and translate the text.

2. Write the summary of the text using the following verbs:

to consist of; to include; to perform; to manipulate; to process; to
store; to include; to manipulate; to transform; to display; to save; to
retrieve; to create.

All computers consist of hardware. This includes the computer
itself and all other related physical devices. The other pieces of the
computer system include software, the instructions that tell the
computer what tasks to perform; data, the information the computer
works on; and you, the user, who ultimately tell the computer what to
do, and for whom the computer does all its work.

Computers use the same basic techniques for to perform the
tasks we give them. The computer takes in data through input
devices, it manipulates the data according to its instructions, it
outputs the results of its processing, and it stores data for later use.
These four processes together are known as the computing cycle.

Input is the process of entering data into the computer. The
most common device used for input on microcomputers is the
keyboard. Computer keyboards include many special command and
function keys to perform specialized input tasks as well as the usual
typewriter layout. Other input devices include a mouse, which
manipulates a pointer on the computer screen for giving commands
and entering data; a scanner, which reads graphic images and pages
of text and sends them to the computer; a modem, which receives
data over phone lines; and several other devices.

Once data is in a microcomputer, it is processed by the
microprocessor and its associated integrated circuit chips.
Microprocessors perform all calculations and manipulations
necessary to transform data into meaningful information. Associated
with the processor is the computer's memory, which is used for
storing data and programs while they're being used by the processor.
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Getting processed data out of the computer is the job of output
devices. The computer can display the data on a monitor screen, of
which there are several types: colour or monochrome, flat-panel or
picture tube, desktop or portable. You can also send data to a printer
or plotter to make a paper copy, use the modem to send the data over
a phone line to another computer, or use any number of specialized
output devices.

What do you do if you want to keep the data in a permanent
form? That's what storage devices are for. Storage devices hold data
permanently, so you can save it and retrieve it later. All
microcomputers use disks to store data magnetically. Each type at
disk is used by its corresponding disk drive to read and write
information. Floppy disks are used for easy, portable storage, and
built-in hard disks are used for more permanent storage of larger
amounts of data and programs for fast access. Other common storage
devices include optical discs (such as CD-ROM) and magnetic tape.

A program is a group of instructions that tells the processing
devices what to do. Software can be a single program or a set of
programs that work together. Because their meanings are very
similar, the terms software (or a piece of software) and program are
often used interchangeably.

Two types of software are necessary to make the computer
capable of performing useful work. They are the operating system
and application software. The operating system contains basic
instructions that tell the CPU how to use other hardware devices,
where to find programs, and how to load and keep track of programs
in memory. Because it includes basic instructions that are vital to the
internal functioning of the computer, the operating system is the first
program to be processed after the computer is turned on, and it
remains in memory until the computer is turned off.

For the computer to perform useful tasks, it needs application
software in addition to the operating system. An application is a job
that a computer can perform, such as creating text documents,
manipulating sets of numbers, creating graphic images, and
communicating with other computers. Application software is the
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term used to describe programs that tell the computer how to perform
such jobs. The six most common types of application software are
- Word processing software
- Graphics software
- Desktop publishing software
- Spreadsheet software
- Database management software

Communications software Application software is what makes
a computer a tool for performing the tasks we most often need to
complete at school, at home, or at office.

TEXT 9 PIRACY AND COUNTERFEITING

1. Read and translate the text.
2. Write the summary of the text.
3. Make up 10 questions that will help you to retell the text.

Not too many people would buy a book, photocopy it, and then
return the book to the store. Yet many otherwise honest citizens buy
a software program, copy it, and return the original to the computer
store. Or they buy a program that is so useful they wish to share it
with all their friends and classmates, passing out multiple free copies.

Sometimes illegal copies are sold as original work; this is
electronic counterfeiting- a more sophisticated crime than sharing
your new spreadsheet-and often involves a major criminal effort. It is
a surprisingly big business. The package is hard to distinguish from
the original, the disks may perform well, and the manual may be a
direct copy of the book in the original box. But the users who
couldn't resist the bargain of the century may find themselves with no
backup-or recourse-when the program fails.

Given that software prices are often high, we must still
remember that those prices include development costs, testing at
several levels, and, usually, technical support. Like other authors and
publishers, those who develop and publish software have a right to
be compensated for their work; whether we call copying software
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without paying for it piracy or theft, it is still a crime. And it is, in
part, responsible for the high prices charged.

There are, of course, legitimate copies that can be made of
software: shareware and public domain software. Shareware, which
can be purchased inexpensively both in stores and through mail-order
catalogs, ranges from games to databases. Some of these programs
cost no more than the small purchase price, but the software usually
includes a request for an additional small payment to the software
writer. Public domain software is generally spread from friend to
friend-no one quite remembers who originally wrote the neat little
program that blanks the screen or lets you type with one hand, but
there's rarely a charge (may be the cost of a disk), and it's all quite
above-board and legal. A word of caution: check the disk
immediately to make sure it carries no viruses.

It is also legal in certain situations to copy commercial
software: to make backup disks, for example, or to make licensed
copies for many users in an organization. In the latter case, the
company gets a multi-user license or site license; the particular
arrangement varies with the vendor, who receives a given percentage
of the cost of a single package for each additional user.

TEXT 10 COMPUTER NETWORKS

1. Before reading the text, match these words and phrases with their
definitions

1) protocol a) analyze the syntax of a string of input symbols
2) bulletin board b) teleconferencing system allowing users to
read messages left by other users

3) user interface C) agreement governing the procedures used to
exchange information

4) make a query d) means of communication between a human
user and a computer system

5) parse e) taking place at exactly the same time as
something else.

6) synchronous f) request a search
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Computer networks link computers by communication lines
and software protocols, allowing data to be exchanged rapidly and
reliably. Traditionally, networks have been split between wide area
networks (WANSs) and local area networks (LANs). A WAN is a
network connected over long-distance telephone lines, and a LAN is
a localized network usually in one building close together. The
distinction, however, is becoming blurred. It is now possible connect
up LANs remotely over telephone links so that they look as though
they are a single LAN.

Originally, networks were used to provide terminal access to
another computer and to transfer files between computers. Today,
networks carry e-mail, provide access to public databases and
bulletin boards, and are beginning to be used for distributed systems.
Networks also allow users in one locality to share expensive
resources, such as printers and disk-systems.

Distributed computer systems are built using networked
computers that co-operate to perform tasks. In this environment each
part of the networked system does what it is best at. The high-quality
bit-mapped graphics screen of a personal computer or workstation
provides a good user interface. The mainframe, on the other hand,
can handle large numbers of queries and return the results to the
users.

In a distributed environment, a user might use his PC to make a
query against a central database. The PC passes the query, written in
a special language (e.g. Structured Query Language — SQL), to the
mainframe, which then parses the query, returning to the user’s PC
only the specific information requested, network traffic is reduced. If
the whole file was transmitted, the PC would then have to perform
the query itself, reducing the efficiency of both network and PC.

In the 1980s, at least 100,000 LANSs were set up in laboratories
and offices around the world. During the early part of this decade,
synchronous orbit satellites lowered the price of long-distance
telephone calls, enabling computer data and television signals to be
distributed more cheaply around the world. Since then, fibre-optic
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cable has been installed on a large scale, enabling vast amounts of
data to be transmitted at a very high speed using light signals.

The impact of fibre optics will be considerably to reduce the
price of network access. Global communication and computer
networks will become more and more a part of professional and
personal lives as the price of microcomputers and network access
drops. At the same time, distributed computer networks should
improve our work environments and technical abilities.

TEXT 11 DIFFERENTIAL EQUATIONS

1. Read and translate the text.
2. Write the summary of the text.
3. Make up 10 questions that will help you to retell the text.

A differential equation is a mathematical equation that relates
some function with its derivatives. In applications, the functions
usually represent physical quantities, the derivatives represent their
rates of change, and the equation defines a relationship between the
two. Because such relations are extremely common, differential
equations play a prominent role in many disciplines including
engineering, physics, economics, and biology.

In pure mathematics, differential equations are studied from
several different perspectives, mostly concerned with their
solutions—the set of functions that satisfy the equation. Only the
simplest differential equations are solvable by explicit formulas;
however, some properties of solutions of a given differential
equation may be determined without finding their exact form.

I a self-contained formula for the solution is not available, the
solution may be numerically approximated using computers. The
theory of dynamical systems puts emphasis on qualitative analysis of
systems described by differential equations, while many numerical
methods have been developed to determine solutions with a given
degree of accuracy.
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Applications

The study of differential equations is a wide field in pure and
applied mathematics, physics, and engineering. All of these
disciplines are concerned with the properties of differential equations
of various types. Pure mathematics focuses on the existence and
uniqueness of solutions, while applied mathematics emphasizes the
rigorous justification of the methods for approximating solutions.
Differential equations play an important role in modelling virtually
every physical, technical, or biological process, from celestial
motion, to bridge design, to interactions between neurons.
Differential equations such as those used to solve real-life problems
may not necessarily be directly solvable, i.e. do not have closed form
solutions. Instead, solutions can be approximated using numerical
methods.

Many fundamental laws of physics and chemistry can be
formulated as differential equations. In biology and economics,
differential equations are used to model the behavior of complex
systems. The mathematical theory of differential equations first
developed together with the sciences where the equations had
originated and where the results found application. However, diverse
problems, sometimes originating in quite distinct scientific fields,
may give rise to identical differential equations. Whenever this
happens, mathematical theory behind the equations can be viewed as
a unifying principle behind diverse phenomena. As an example,
consider propagation of light and sound in the atmosphere, and of
waves on the surface of a pond. All of them may be described by the
same second-order partial differential equation, the wave equation,
which allows us to think of light and sound as forms of waves, much
like familiar waves in the water. Conduction of heat, the theory of
which was developed by Joseph Fourier, is governed by another
second-order partial differential equation, the heat equation. It turns
out that many diffusion processes, while seemingly different, are
described by the same equation; the Black—Scholes equation in
finance is, for instance, related to the heat equation.
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TEXTS ON ART AND DESIGN
TEXT 1 WHAT’S IN A NAME?

1. Read and translate the text.
2. Write the summary of the text.
3. Make up 10 questions that will help you to retell the text.

In the days when Manfred Gotta was still on the staff of a
Frankfurt advertising agency, he was asked to promote a new cat
food called “Katzensmaus” (Kittys feast). To a German, the name
might seem vaguely silly, for non Germans it is simply
unpronounceable. The client insisted on keeping the name and Gotta
handed in his notice. In future, he decided, he would devote himself
full-time to devising names for new products. Friends and colleagues
were convinced he’d snapped. But today, at 50, Gotta has his own
firm in Frankfurt and makes a tidy living inventing original names.
He came up with the curious word “Xedos” for a luxury limousine,
labelled one sporty little car “Twingo” and hit on “Vectra” for a
range model. Gotta produces names for cars, confectionary and
telephones and has over 80 corporate clients in Europe, Japan and the
United States. He charges around 100,000 marks for a name which is
to be used nationally, more than twice that for one which will be
suitable on a European scale. Compared to the development costs of
a car or a chocolate bar, it is peanuts. But 54 the name is a vital part
of the image, and often more important than the colour or shape of a
product. A good name, says professional wordsmith Gotta, creates
positive associations, can be used internationally and it is unique”.
That goes for Japanese cars hoping to find buyers in Europe and the
US as well as for German beer, which is exported to countries
throughout the world. “If you are a globally active company you
need to think in terms of a global identity,” says Manfred Gotta. A
new product must stand out, at all costs. The more exotic and
enigmatic the name, the more curiosity it generates. Seemingly
awkward word like “Xedos” or “Kelts” are not necessarily a
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handicap. “Better a clumsy name you’ll remember,” Gotta says,
“than one that’s slick but does not stick”. It’s hoped that, with
Gotta’s help, the mascot created for Expo 2000 in Hanover will
become world famous. Gotta came up with the name Twipsy. He
devises names like this simply by giving free rein to his imagination.
He locks himself into a room with the nameless object for 15 to 30
minutes, examining it closely and trying to put its qualities into
words. This kind of brainstorming session generally produces several
alternatives, which Gotta then reviews with his staff. But there is
more to word coining than just the creative element. An ideal brand
name should carry no meaning anywhere in the world and match the
product. Gotta’s staff spend weeks doing research to ensure that the
world rights to the name are available and also to find out whether
it’s unpronounceable in any language or might come across as being
rude or offensive. Gotta was paid the nicest tribute ever for
“Twingo”, when someone said the car was as original as itS name.
But deciding what to call his latest “product” proved a real headache
for the great inventor of names. He was, he admits, “rather different”
when it came to choosing a name for his son. The boy is now 55
called Julian. That may not be unique but it’s got a pleasant ring and
is certainly international.

TEXT 2 FORM, SHAPE AND SPACE IN GRAPHIC DESIGN

1. Read and translate the text.

2. Answer the questions:

1. What is one of the keys to successful graphic design?

2. Why are soft, curved and rounded shapes perceived differently
than sharp, angled shapes?

3. How has current graphics software transformed the way graphic
designers can deal with shapes?

4. Why is it important for designers to master the shape tools within
their favourite software?

5. What are the ways to categorize form and shape?
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Shapes are at the root of graphic design. They are figures and
forms that make up logos, illustrations and countless other elements
in all types of designs. Using shapes properly is one of the keys to
successful graphic design. The form, colour, size and other
characteristics for the shapes in a layout can determine its mood and
message. Soft, curved and rounded shapes are perceived differently
than sharp, angled shapes. The “white space” or negative space left
between shapes will also significantly impact a design.
Experimentation and altering of shapes within a design can
ultimately lead to the desired result. Current graphics software has
transformed the way graphic designers can deal with shapes. Adobe
Illustrator is the most useful tool for shape creation and
manipulation. Simple shapes such as circles, squares and triangles
can be created with a click and drag of the mouse. Adjusting lines
and curves using the tools in Illustrator and similar programs can
create more complex shapes, of limitless dimensions. Colours,
patterns, opacity and other characteristics of shapes can easily be
altered. It is important for designers to master the shape tools within
their favourite software, as almost any shape that can be imagined
can now be created. Form and shape are areas or masses which
define objects in space. Form and shape imply space; indeed they
cannot exist without space.

There are various ways to categorize form and shape. Form and
shape can be thought of as either two dimensional or three
dimensional. Two dimensional form has width and height. It can also
create the illusion of three dimension objects. Three dimensional
shape has depth as well as width and height. Form and shape can also
be described as either organic or geometric. Organic forms such as
these snow-covered boulders typically are irregular in outline, and
often asymmetrical. Organic forms are most often thought of as
naturally occurring. Shape is an area enclosed by a line. It visually
describes an object. It is two-dimensional with height and width.
Shapes can be geometric with straight edges and angels, such as
squares, rectangles, or triangles or circles; or they can be organic
with irregular and curvilinear lines. Organic shapes are found in
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nature-seashells, flower petals, insects, animals, people! Form looks
like a three-dimensional shape. The object looks as if it has height,
width and depth.

Acrtists use shading to create the illusion of form. The shading
indicates depth by creating shadows. Geometric forms are those
which correspond to named regular shapes, such as squares,
rectangles, circles, cubes, spheres, cones, and other regular forms.
Architecture is usually composed of geometric forms. These forms
are most often thought of as constructed or made. However, not all
made objects are geometric; many designed forms have irregular
contours. Nor are all naturally occurring objects organic; snowflakes
and soap bubbles are among many geometric forms found in nature.
There are some other terms commonly used to describe form and
shape in composition; these have to do with what kind of
representations the forms have. If we can recognize every day objects
and environments, we refer to the images as being realistic, or
naturalistic. However, if the images are difficult or impossible to
identify in terms of our normal, daily visual experience, we may refer
to the images as abstract. Our perception of shape and form are
affected by several factors. The position or viewpoint from which we
see an object will emphasize or obscure certain features, and
therefore affect the impression it makes. The character and source of
light also changes the perceived character of the object. Lighting in a
photographic portrait, for example, can make the subject look older,
younger, dramatic, or rather abstract. Value (the relative lightness or
darkness of a colour) can also define form. Strong contrasts in value
within a composition may define the boundaries of forms. Gradations
of value, or shading, can also create the illusion of contour and
volume. In the same way, hue contrasts and gradations can also
define forms. Form may also be defined by change in texture, even
when hue and value remain essentially consistent. However, most
typically, form is defined by a combination of these factors. Forms
and shapes can be thought of as positive or negative. In a two
dimensional composition, the objects constitute the positive forms,
while the background is the negative space. The effective placement
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of objects in relation to the surrounding negative space is essential
for success in composition. Some artists play with the reversal of
positive and negative space to create complex illusions.

TEXT 3 WORK ENVIRONMENT AND PROFESIONAL
TRAINING

1. Read and translate the text.

2. Give Russian equivalents to the following words:

well-lighted; self-employed; deadlines; schedules; frustration;
frequent; software; familiarity; jobseekers; traits; portfolio; trends;
pressure; self-discipline; freelance work; occupation; media;
demand.

Working conditions and places of employment vary. Graphic
designers employed by large advertising, publishing, or design firms
generally work regular hours in well-lighted and comfortable
settings. Designers in smaller design consulting firms and those who
freelance generally work on a contract, or job, basis. They frequently
adjust their workday to suit their clients' schedules and deadlines.
Consultants and self-employed designers tend to work longer hours
and in smaller, more congested, environments. Designers may work
in their own offices or studios or in clients' offices. Designers who
are paid by the assignment are under pressure to please existing
clients and to find new ones to maintain a steady income. All
designers sometimes face frustration when their designs are rejected
or when their work is not as creative as they wish. Graphic designers
may work evenings or weekends to meet production schedules,
especially in the printing and publishing industries where deadlines
are shorter and more frequent. Graphic designers must be familiar
with computer graphics and design software. A bachelor's degree in
graphic design is usually required. Creativity, communication, and
problem solving skills are important, as are a familiarity with
computer graphics and design software. Jobseekers are expected to
face keen competition; individuals with Web site design and
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animation experience will have the best opportunities. Graphic
designers must keep up with new and updated computer graphics and
design software, either on their own or through formal software
training programs. Graphic designers must be creative and able to
communicate their ideas visually, verbally, and in writing. They also
must have an eye for details. Designers show employers these traits
by putting together a portfolio - a collection of examples of a
person's best work. A good portfolio often is the deciding factor in
getting a job. Because consumer tastes can change fairly quickly,
designers also need to be well read, open to new ideas and
influences, and quick to react to changing trends. The abilities to
work independently and under pressure are equally important traits.
People in this field need self-discipline to start projects on their own,
to budget their time, and to meet deadlines and production schedules.
Beginning graphic designers usually need 1 to 3 years of
working experience before they can advance to higher positions.
Experienced graphic designers in large firms may advance to chief
designer, art or creative director, or other supervisory positions.
Some experienced designers open their own firms or choose to
specialize in one area of graphic design. Most graphic designers
work in specialized design services; advertising and related services;
printing and related support activities; or newspaper, periodical,
book, and directory publishers. A small number of designers
produced computer graphics for computer systems design firms.
Some designers do freelance work - full time or part time - in
addition to holding a salaried job in design or in another occupations.
Graphic designers with Web site design and animation experience
will especially be needed as demand increases for design projects for
interactive media - Web sites, mobile phones, and other technology.
Demand for graphic designers also will increase as advertising firms
create print and Web marketing and promotional materials for a
growing number of products and services. Growth in Internet
advertising, in particular, is expected to increase the number of
designers. However, growth may be tempered by reduced demand in
the print publishing, where many graphic designers are employed.
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TEXT 4 ART WALK AMERICA: GUIDE TO ART MUSEUMS
IN THE USA

1. Read and translate the text.
2. When retelling the text use the following expressions:

To see great museums and art; to have much interest in art; to
house the best collections of art; to have celebrity art pieces; to be
stuffed with pilfered antiquities; to be spread throughout all the
major cities; to be the most technologically advanced, cutting edge,
and well-curated museum; to overlook America’s art scene; to
produce special exhibitions and retrospective; to draw art and
visitors from around the worlds; to remain pioneers in art and art
appreciation; to exhibiting great art.

When people want to see great art museums and great art, they
head to Europe. And even if they don’t have much interest in art or
museums, they usually go anyway — that’s what you do when in
London, Italy, or France. And, let’s face it, Europe does house some
of the best collections of western art in the world as well as have the
lion’s share of celebrity art pieces (Mona Lisa, anyone?), so the
reputation is entirely justified. But what about all the art museums in
good old America? We don’t have the centuries of [art] history or the
same wealth of old palaces lying around stuffed with pilfered
antiquities and conquest spoils. Nor do we have the concentration of
world-class art museums in a small area — the US is a big place and
the best museums are spread throughout all the major cities. It’s easy
to overlook America’s art scene, but to do so would be to miss out on
some of the most innovative, unique, and, well, best, museums in the
world.

US museums have capitalized on the fact that they can’t really
compete with the old-school European greats (except for maybe the
MET) and instead have focused on being the most technologically
advanced, cutting edge, and well-curated museums out there. Also,
the fact that they don’t have centuries worth of masterpieces already
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crowding the walls means they can constantly acquire new work as
well as produce special exhibitions and retrospectives that draw art
and visitors from around the world. Many US museums strive to stay
consistently at the forefront of global contemporary art and are
housed in buildings of modern architectural renown, reflecting the
desire of most American museums to remain pioneers in art and art
appreciation. Finally, we’ve got the most highly-developed online
museum network in the world and children’s education and programs
are a top priority. US museums are committed not only to exhibiting
great art, but to using every contemporary resource available to
accomplish and augment that goal as well as constantly changing and
re-establishing their position in both the art world and society at
large.

Metropolitan Museum of Art (New York, NY): The grand-
daddy of huge, European-style art museums in America, the MET is
also one of the largest museums in the world, with an enormous
holding of pieces from around the globe. Not content with being
labeled the American Louvre or Prado, the Metropolitan prominently
features important contemporary artists, traveling shows, and
uniquely curated exhibits of forgotten artists and eras in their
numerous special exhibition spaces. Wandering the halls feels almost
like a trip through every great museum in the world, but you never
forget you’re in America — in place of the refurbished palace wings
in European museums that reflect the buildings’ origins, the MET
has American period rooms, including a Frank Lloyd Wright living
room. While undoubtedly overwhelming, the MET is not a museum
to be missed-one good way of getting a handle on both its literal and
conceptual size is to focus on some of the more obscure holdings,
such as the extensive and fascinating arms and armory gallery. The
museum is open from 9:30 a.m. to 5:30 p.m. Tuesday, Wednesday,
and Thursday, and from 9:30 a.m.-9 p.m. on Friday and Saturday
(closed Mondays). Admission is $15 recommended for adults and
$10 recommended for students, although that “recommended” is
more of a set price in practice.
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TEXTS ON SCIENCE AND TECHNOLOGY

TEXT 1. SCIENCE AND TECHNOLOGY

l. Look through the text concentrating on the beginning of
each paragraph and write down a plan, either in English
or in Russian (time limit — 10 min.).

1. Science problems can be roughly classified as analytic and
synthetic. In analytic problems we seek the principles of the most
profound natural processes, the scientist working always at the edge
of the unknown. This is the situation today, for instance, within the
two extremes of research in physics — elementary particle physics
and astrophysics — both concerned with the properties of matter, one
on the smallest, the other on the grandest scale. Research objectives
in these fields are determined by the internal logic of the
development of the field itself. Revolutionary shocks to the
foundations of scientific ideas can be anticipated from these very
areas.

2. As to synthetic problems, they are more often studied because of
(he possibilities which they hold for practical applications,
immediate and distant, than because their solution is called for by the
logic of science. This kind of motivation strongly influences the
nature of scientific thinking and the methods employed in solving
problems. Instead of the traditional scientific question: "How is this
to be explained?"” the question behind the research becomes "How is
this to be done?" The doing involves the production of a new
substance or a new process with certain predetermined
characteristics. In many areas of science, the division between
science and technology is being erased and the chain of research
gradually becomes the sequence of technological and engineering
stages involved in working out a problem.

3. In this sense, science is a Janus-headed figure. On the one hand, it
IS pure science, striving to reach the essence of the laws of the
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material world. On the other hand, it is the basis of a new
technology, the workshop of bold technical ideas, and the driving
force behind continuous technical progress.

4. In popular books and journals we often read that science is making
greater strides every year, that in various fields of science discovery
is followed by discovery in at steady stream of increasing
significance and that one daring theory opens the way to the next.
Such may be the impression with research becoming a collective
doing and scientific data exchange a much faster process. Every new
idea should immediately be taken up and developed further, forming
the initial point of an avalanche-like process.

5. Things are, in fact, much more complex than that. Every year
scientists are faced with the problems of working through thicker and
tougher material, phenomena at or near the surface having long been
explored, researched, and understood. The new relations that we
study, say, in the world of elementary particles at dimensions of the
order of 10-13 cm or in the world of super stellar objects at distances
of billions of light years from us, demand extremely intense efforts
on the part of physicists and astrophysicists, the continuous
modernization of laboratories with experimental facilities becoming
more and more grandiose and costing enormous sums. Moreover, it
should be stressed that scientific equipment rapidly becomes
obsolete. Consequently, the pace of scientific development in the
areas of greatest theoretical significance is drastically limited by the
rate of building new research facilities, the latter depending on a
number of economic and technological factors not directly linked to
the aims of the research. It may take, for example, more than 10
years from the initial decision to build a 100—200 billion electron
volt accelerator to its completion.

It should be borne in mind, too, that few measurements and
readings given by these great facilities push science forward, results
of any great significance being very rare. For instance, tens of
thousands of pictures taken during the operation of an accelerator
will have to be scrutinized in the hope of finding, among typically
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trite processes, signs of a new interaction or of a new event whose
presence or absence may confirm a theoretical idea.

I1. Paragraph Study.

Read paragraph 1.

1. ldentify the topic sentence and the illustrating sentences. Find the
sentence containing the author's prognosis and the word indicating
that it is a prognosis. 2. What is meant by the situation and these
very areas?

Read paragraph 2.

1. Identify the topic sentence. Answer the questions: What are the
two | motive forces behind synthetic and analytic research? What are
the consequences J arising from the change in motivation for
research? What is the present-day 1 relation between science and
technology? What is meant by the doing? 2. Identify two sentences
similar in meaning in paragraphs 1 and 2. 3. Identify the 52 words
which reveal a comparison in the first sentence of paragraph 2. 4.
Translate the last sentence of the paragraph into Russian.

Read paragraph 3.

1. Identify the topic sentence and the sentences developing its idea.

2. Give Russian equivalents of striving to reach the essence. . . and
the workshop of bold technical ideas.

I11. Look through the paragraphs again and indicate the words and
word groups used to connect the paragraphs and the sentences
within them.

(to be continued at home in written form)

1. Read the text again without consulting the dictionary. Identify 7
structures according to pattern 12 and give Russian equivalents of
the relevant part of the sentence, paying special attention to the
choice of Russian conjunctions.

I1. Paragraph Study (consult the dictionary if necessary).

Read paragraph 4.

1. Follow the word science through the paragraph and copy out the
words related to it in meaning. State the main idea of the paragraph
(in English or in Russian). 2. Copy out the sentence summed up by
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the word impression. 3. Copy out the words equivalent to:
HenpepvlHblll NOMOK, 0ep3Kas meopust, 1a6UHO00PA3HbILLL.

Read paragraph 5.

1. Divide the paragraph into three parts with the following titles:
Subject of Research, Tools of Research and Results of Research.
Indicate the beginning of each part. 2. Read the first sentence again
and copy out the words indicating that the popular view on science is
not adequate.

I11. Translate paragraph 5 into Russian.

TEXT 2. WHAT SCIENCE IS

See if you remember: to meet human needs, to refer to, to
distinguish, to encounter difficulties, to emerge, at great expense,
search for truth, to point out.

Look through the text concentrating on the beginning and the end of
each paragraph, and write an outline, either in Russian or in English
(time limit — 10 min.).

1. It can be said that science is a cumulative body of knowledge
about the natural world, obtained by the application of a peculiar
method practised by the scientist. It is known that the word science
itself is derived from the Latin "scire”, to know, to have knowledge
of, to experience. Fundamental and applied sciences are commonly
distinguished, the former being concerned with fundamental laws of
nature, the latter engaged in application of the knowledge obtained.
Technology is the fruit of applied science, being the concrete
practical expression of research done in the laboratory and applied to
manufacturing commodities to meet human needs.

2. The word "scientist" was introduced only in 1840 by a Cambridge
professor of philosophy who wrote: "We need a name for describing
a cultivator of science in general. | should be inclined to call him a
scientist”. "The cultivators of science™ before that time were known
as "natural philosophers". They were curious, often eccentric,
persons who poked inquiring fingers at nature. In the process of
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doing so they started a technique of inquiry which is now referred to
as the "scientific method".

3. Briefly, the following steps can be distinguished in this method.
First comes the thought that initiates the inquiry. It is known, for
example, that in 1896 the physicist Henri Becquerel, in his
communication to the French Academy of Sciences, reported that he
had discovered rays of an unknown nature emitted spontaneously by
uranium salts. His discovery excited Marie Curie, and together with
her husband Pierre Curie she tried to obtain more knowledge about
the radiation. What was it exactly? Where did it come from?

4. Second comes the collecting of facts: the techniques of doing this
will differ according to the problem which is to be solved. But it is
based on the experiment in which anything may be used to gather the
essential data — from a test-tube to an earth-satellite. It is known that
the Curies encountered great difficulties in gathering their facts, as
they investigated the mysterious uranium rays.

5.This leads to step three: organizing the facts and studying the
relationships that emerge. It was already noted that the above rays
were different from anything known. How to explain this? Did this
radiation come from the atom itself? It might be expected that other
materials also have the property of emitting radiation. Some
investigations made by Mme Curie proved that this was so. The
discovery was followed by further experiments with “active"
radioelements only.

6. Step four consists in stating a hypothesis or theory: thai is, framing
a general truth that has emerged, and that may be modified as new
lads emerge. In July 1898, the Curies announced the probable
presence in pitchblende ores of a new element possessing powerful
radioactivity. This was the beginning of the discovery of radium.

7. Then follows the clearer statement of the theory. In December
1898, the Curies reported to the Academy of Sciences: "The various
masons enumerated lead us to believe that the new radioactive
substance contains a new element to which we propose to give the
name of Radium. The new radioactive substance certainly contains a
great amount of barium, and still its radioactivity is considerable. It
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can be suggested therefore that the radioactivity of radium must be
enormous”.

8. And the final step is the practical test of the theory, i. e. the
prediction of new facts. This is essential, because from this flows the
possibility of control by man of the forces of nature that are newly
revealed.

9. Note should be taken of how Marie Curie used deductive
reasoning in order to proceed with her research, this kind of
"detective work™ being basic to the methodology of science. It should
be stressed further that she dealt with probability — and not with
certainty — in her investigation. Also, although the Curies were
doing the basic research work at great expense to themselves in hard
physical toil, they knew that they were part of an international group
of people all concerned with their search for truth. Their reports were
published and immediately examined by scientists all over the world.
Any defects in their arguments would be pointed out to them
immediately.

I11. Paragraph Study.
Read paragraph 1.
1. Follow the dominant noun and the words related to it in meaning
through the paragraph and state the main idea. 2. Give Russian
equivalents of: a cumulative body of knowledge, a peculiar method
practised by the scientist, manufacturing commodities to meet human
needs.
Read paragraph 2.
1. Follow the dominant noun and its equivalents through the
paragraph. Identify the sentence which repeats the idea expressed in
the first sentence of the text, 2. Identify the words used by the author
as equivalent to: nanpaensinu ceoti neimausvii ym Ha. . . 3. ldentify
the words used by the author as equivalent to doing so, a technique
of inquiry.
Read paragraph 3.
1. Identify the topic sentence and the illustrating sentences. Among
the latter identify the dominant noun and follow it through its
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transformations into its equivalents and pronouns. 2. Give a Russian
equivalent of initiates.

Read paragraph 4

1. Identify the topic sentence. Follow the words the collecting of facts
through their transformations into their equivalents and pronouns. 2.
Identify the words equivalent to: cmoakHymvcs ¢ mpyoHOCMAMU,
npooupKa, 8 3a8UCUMOCmU O NPoOIEMb.

Read paragraph 5.

1. ldentify the topic sentence and the illustrating sentences. Find the
sentence describing the first step on the way to a hypothesis (What
modal verb is used to show that it is only the first step?). 2, Identify
the words used by the author as equivalent to this was so. 3. Give a
Russian equivalent of emerge. Translate the last sentence of the
paragraph into Russian.

Read paragraph 6.

1. Identify the topic sentence and the illustrating sentences. Find the
sentence describing the next step in the development of the
hypothesis (What word shows that it is a hypothesis?). State the
function of that is and give its Russian equivalent. 2. Translate the
first sentence into Russian.

Read paragraphs 7 and 8.

1. Identify the topic sentence and the illustrating sentences. Find the
sentence describing the final step in the development of the
hypothesis. 2. Find the guide words to the author's thought
equivalent to: HECOMHEHRHO, HECMOmMP HA IO, HA 9NMOM OCHOBAHUU.
3. Try to explain the author's choice of the modal verbs. 4. Find the
English equivalent of /. e. in paragraph 6.

Read paragraph 9.

1. State the role of deductive reasoning in science. Indicate the words
characterizing the conditions under which the Curies worked. 2.
Translate paragraph 9 into Russian.

IV. Read the whole text again and see if any corrections should be
made in your original outline. Write an abstract of the text in three
sentences.
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TEXT 3 RESEARCH: FUNDAMENTAL AND APPLIED, AND
THE PUBLIC

1. Read the text without consulting the dictionary, pencil-mark
the words that you do not understand. Divide the text into
three parts, copy out the dominant noun in each part and
suggest a title for each part, 2. Identify 19 structures
according to Pattern 9 and give their Russian equivalents.

I. People are always talking about fundamental research, implying
(hereby the existence of a nameless opposite. A good definition of
fundamental research will certainly be welcomed: let us see whether
we can invent one. We have to begin, of course, by defining
research. Unfortunately the concept of research contains a negative
element. Research is x niching without knowing what you are going
to find: if you know what you are going to find you have already
found it, and your activity IK not research. Now, since the outcome
of your research is unknown, how can you know whether it will be
fundamental or not?

2. We may say for instance that fundamental research is that which
you undertake without caring whether the results will be of practical
value or not. It may not be reasonable to go further and say that
fundamental research is that which will be abandoned as soon as it
shows a sign of leading to results of practical value. By saying this
you may limit your own achievement. It will be better to say that
fundamental research is that which may have no immediate practical
value, but can he counted upon as leading to practical value sooner or
later. The extension of knowledge and understanding of the world
around us will always be profitable in the long run, if not in the short.
3. This is a very powerful argument for fundamental research and it
is a completely unassailable one, and yet there are people who will
not like it. Let us seek a definition that will give fundamental
research a value of its own, not dependent upon other uses appearing
soon or late. We say for instance that fundamental research is that
which extends the theory. Now we have to theorize upon theory.
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4. There have been several viewpoints about theory. One is that
theory discerns the underlying simplicity of the universe. The non-
theorist sees a confused mass of phenomena; when he becomes a
theorist they fuse into a simple and dignified structure. But some
contemporary theories are so intricate that an increasing number of
people prefer dealing with the confusion of the phenomena than with
the confusion of theory.5.A different idea suggests that theory
enables one to calculate the result of an experiment in a shorter time
than it takes to perform the experiment. 1 do not think that the
definition is very pleasing to the theorists, for some problems are
obviously solved more quickly by experimenters than by theorists.

6. Another viewpoint is that theory serves to suggest new
experiments. This is sound, but it makes the theorist the handman of
the experimenter, and he may not like this auxiliary role. Still another
viewpoint is that theory serves to discourage the waste of time on
making useless experiments.

7. Let us try to flatter theory by giving it a definition that shall not
describe it as a mere handmaid of experiment or a mere device for
saving time. | suggest that theory is an intellectual instrument
granting a deep and indescribable contentment to its designer and to
its users.

This instrument is made up of units which can be compared, for
instance, to different branches of physics: solid state physics,
relativity, acoustics, elementary particles and others, which
sometimes have only a remote relation with one another and may not
even be interconnected at all.

8. The rest of my talk will be devoted to a different question which
is: how are we going to communicate to the layman some of our
passion for our science? This is a very important question, for
everyone is a layman until he becomes a scientist. If we can solve the
problem of interesting the layman we may succeed in attracting the
potential Fermis, Slaters, Lands and Fletchers of future into the field
of, say, physics. Nothing could be more desirable.

9. A frequent technique is that of surprise. The trouble with this is
that one cannot be surprised if one is not accustomed to the situation
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which is nullified by the surprise. Imagine, for example, a physicist
trying to surprise an audience of laymen by telling them that there
are a dozen elementary particles instead of two or three, or that the
newest cyclotron imparts an energy of 500 mev to protons. It simply
will not work, because the listeners will have no background to
compare this information with.
10. It is also a mistake to think that we can excite an audience by
solving a mystery for them. The trouble here is that practically no
one is interested in the answer to a question which he never thought
of asking.
11. Relativity had a wonderful build-up in the decade before 1905,
for the physicists of that era were acquainted with the sequence of
experiments which were designed to show that the earth moves
relatively to the ether and which obstinately showed the opposite.
Each stage in the unfolding of quantum mechanics was exciting to
the physicists who knew the earlier stages, because they knew the
problems which were left unsolved. The writer of a detective story
creates the mystery before he solves it; but the mystery usually
begins with the discovery of a murdered man, and this is
considerably more exciting than a murdered theory. The
corresponding technique in physics consists in trying to create a
particular state of out-of-dateness in the mind of the public, in the
expectation of bringing them up-to-date at the end of the lecture or
paper. There is too much risk of leaving the audience in the out-of-
date condition, and this technique cannot be recommended.
12. Another mistake, in my opinion at least, is that of stressing a
Paradox. Try telling an audience that if you know the exact position
of i particle you cannot know its momentum, and vice versa — the
effect is unpredictable but obviously not what you wanted, Still
another mistake is that of springing an isolated fact upon the
audience. An isolated fact is not science and it is not interesting.
Facts are of interest only as purls of a system. And we must strive to
interest the layman in the system.

I1. Paragraph Study (consult the dictionary if necessary).
Read paragraphs 1-3.
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1. Follow the nouns research, definition and argument through their
nansformations into pronouns and state the main idea of the
paragraphs, either in English or in Russian. 2. Copy out the words
equivalent to: eéecbma dceramenvHo uUMemv Xopouiee onpeoeneHue,
npeanpuwzmb, HEe 3a()yszeaﬂCb; ocpanudunito B603MOINCHbLE
pe3yibmamsl ceoell 0essimeNbHOCMU, PACUUPEeHUe 3HAHUU NPUHOCUM
noawsy. 3. Give Russian equivalents of a nameless opposite;
searching; nulcome of your research; immediate practical value;
research can be counted upon as leading; in the long run, if not in
the short; a very powerful argument for.

Read paragraphs 4—7.

1. Follow the dominant noun through the paragraphs and copy out
the definitions of theory and the beginning of the sentences
containing counter arguments. 2. Copy out the words equivalent to:
00pasyrom npocmyio, HO CMpo2ylo Cucmemy, meopuu umerom
HACMOIbKO CIIONCHbBIU U 3anymaHHbzzZ xapakmep, 6CnomocameilbHas
@dynkyus, npeoomepawame  NOMepP0  BPEeMeHU;  NPUHOCAUWUL
anyboroe yooenemeopenue. 3. Give Russian equivalents of the
underlying simplicity; the handman of the experimenter; a device for
saving time; a remote relation.

Read paragraphs 8—12.

1. Concentrate on the opening question and the possible answers
considered by the author. Make up a summary of the paragraphs in
three sentences in Russian.

I11. Translate paragraphs 8—12 into Russian.

IV. Make up a list of words that you have looked up in the dictionary
and give their contextual Russian equivalents.

TEXT 4 SCIENTIFIC INNOVATION: ITS IMPACT ON
TECHNOLOGY

1. Mr. A. The impact of scientific activity on technology is often

discussed today. But one thing is not clear. What is meant here: the
impact of today's scientific activity on today's technology or the
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impact of today's scientific developments on technology thirty years
from now?

2. Mr. B. | think there is usually an interval of twenty years or so
between the discovery of a new scientific principle and its impact on
industry. In the case of the transistor, for example, it took about that
long. Some things move a bit faster but it must be admitted that
many are even slower.

3. For example, our computers are based on fundamental discoveries
in physics that may be traced back thirty, forty, even fifty years.
What will come out of contemporary science, out of the research that
is being done today — we just do not know.

4. Mr. A. Do you think the isolated inventor is still the usual source
of innovation, or has the group inventor been put to the fore now?
Mr. B. It seems that the lone inventor in most fields has been re-
placed by the group. But more often than we realize the original
brilliant idea is still the product of one man's genius. He may,
however, live in a group environment and have the advantage of the
scientific and technical competence and intellectual contacts that
come from working with a large group of people.

5. Mr. A. You are probably right. But as soon as a new idea is put
forward, it requires many people's efforts before it can be
transformed into a product. And at this stage innovation becomes a
group and not an individual activity, involving both a sophisticated
body of information and a sophisticated technology.

1. scientific innovation — HoBoe B Hayke; 2. impact — Bnusiaue; 3.
what is meant — yTo umeercs B BUILY.

1. What is often discussed to-day? (Key: the impact of scientific
activity on technology.) 2. What words are equivalent to scientific
innovation
IV. Listen to the passage, sentence by sentence, and repeat them after
the speaker.

Tape 2.1. Listen to the following expressions:
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1. It took about that long — nompebosanoce npumepno cmonvko snce
epemenu; 2. it must be admitted — nyoscno npusname; 3. a bit faster
— HEMHO2O0 6bzcmpee.

1.1 Answer the questions:

1. What is the usual interval between the discovery of a new scientific
principle and its impact on industry? 2. What example is given to
illustrate the above statement? 3. What period of time is meant by it
took about that long?

TEXT 5 FLIGHTS OF FANCY: SCIENCE FACT AND
SCIENCE FICTION

1. Read the text without consulting the dictionary, pencil-mark
the words that you do not understand. Copy out the sentences
which describe the four imaginable ways of space travel. 2.
Copy out sentences illustrating the usage of: must, to be, can,
could, may, might, would, should and those whose predicates
contain two modal verbs of different meaning. Translate them
into Russian.

1. A fascinating by-product of space exploration is the conversion of
science fiction into science fact. Thirty or so years ago an
Imaginative author could have described an instrumental flight to
Mars, and the subsequent radiocontrolled photography. He might
have held the polite interest of a scientific audience by sticking to
instrumentation, but he would have been ridiculed for bringing in the
human element. Yet today, as we know, scientists and technicians
engaged in space projects are actually working on problems that
would sound fantastic in comparison with a mere Mars probe.

2. In fact it would be difficult to draw an accurate line of division
between intelligent scientific forecasting and the best scientific
fiction. It may be thought that the idea of a frozen man being thawed
out and reintroduced to society was good science fiction reading
about sixty years ago. But twenty years later it was noticed that little
fish which had been caught up by icy wind and water, and frozen
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solid, swam i way quite happily when it was subsequently thawed.
Now, after another quarter of a century, the legend of the little frozen
fishes is being adopted by scientists and considered as another tool
for future space travel.

3. In the light of our present-day knowledge there can be only two
alternative ways for man to leave this earth and arrive at some other
habitable planet in some incredibly far distant solar system. First, a
team of selected men and women could set out in a suitably large and
plentifully equipped spacecraft, prepared to live, breed, and die in
.pace, leaving their children to do the same, until at some unspecified
date in the far future they would complete the journey. Second, a
similar team might be put aboard a spacecraft in deep freeze. Again,
at some far distant point in time, activated by automatic control as a
result of electronic information, a thawing out process might
recondition them so that they could step out and resume life on a new
world. It is to be assumed that the first is a horrible idea in terms of
loneliness and desolation. The second is comparatively more
exciting. Both are quite fantastic, measured by today's standards.

4. There is another alternative for man to go off into space which was
brought up once after a meeting on plasma physics during an after-
dinner talk. This shows how far scientists can be carried away by
flights of their fancy when they look at very distant horizons and
treat their problems with humour. On that occasion an American
physicist Darol lroman suggested that, if would-be astronauts would
not wish to go olV into interstellar space where the quarters and food
are likely to be miserable, the earth itself should be used as a man-
controlled spaceship. I his is how he came to this idea.

TEXT 6 LANGUAGE AND LEARN
By Hilary Shuard

There are considerable language difficulties in the learning of
mathematics, even in a country where children are fortunate enough
to learn mathematics in their mother tongue throughout their
schooldays and where the mother tongue is a Western language, well
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adapted to the expression of mathematical ideas. When they first
enter school, the linguistic skills of many children are insufficiently
developed to enable them to join in conversations that have a
mathematical content. The school must therefore work to build up
Inc children's concepts and vocabulary. Talk in the classroom needs
to stress such phrases as "the first in the family”, "the oldest child"
and Mthe heavy box", so that, as children's language develop they
come to understand the mathematical ideas contained in it.

At a slightly later stage, a single mathematical idea will be
expressed (if in English) in a variety of different spoken phrases such
as: "count on 2 from 4"; "2 and 4 equal”, "2 add 4", "the sum of 2
and 4", "2 more than 4". All these different speech  patterns are
expressed uniquely in mathematical symbols by 2 + 4, It is not
surprising that, if children have insufficient experience of talking
mathematics, they will later find it difficult to tackle work problems,
which can be presented, as above, in a variety of different ways.
Talking is, likewise, an essential prelude, if they are to relate their
learning to the situation in which mathematics is used in their
everyday life. The child's essential difficulty is a linguistic one.
The mechanical working of 2 + 4 is not difficult. But if the concept
and symbolism of addition have not attached themselves to the range
of spoken phrases used by the teacher and the textbook the child will
not be able to arrive at the symbolism 2+4.

In the teaching of reading, the first aim is to help a child to
make a correspondence between the written symbols he sees and the
sound and meanings of the oral language, which already makes
sense to him. In the teaching of mathematics, and in its reading and
writing, the difficulties are compounded. This is partly because the
corresponding oral language is not always meaningful when the
written language or the mathematical symbols are introduced and
partly because a single set of mathematical symbols corresponds to
such a variety of oral language.

In the United Kingdom, and to some extent in other developed
countries, the use of individualized learning schemes for
mathematics in the primary school has increased recently. Such
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schemes make considerable demands on the child ability to follow
written explanations and on his ability to  learn  mathematical
concepts by abstraction and by generalization from activities
communicated to him through written instructions. In classrooms
where individualized work Is in progress, children may not have
sufficient opportunity to discuss mathematics orally either with their
classmates or with their teacher. In such cases, written language may
hold an importance for which the children are not yet ready. The
growth of this style of teaching has focused interest on the problems
of using written materials in mathematics.

Attention has been drawn to the range of different purposes,
which mathematical text can serve and the problems of vocabulary,
syntax and symbolism the child may encounter in his reading. Text
can be used for a variety of different purposes. They include the
exposition of mathematical concepts and skills, giving the child
instructions to write, calculate or undertake a practical activity, and
supplying examples and exercises. In the traditional use of textbooks,
when the mathematical ideas are expounded by the teacher in a class
lesson, the child only needs to understand the last of these forms of
writing. Even when text is used in this traditional way, many children
are only able to cope with the reading of calculations expressed
entirely in symbols. They seem unable to visualize the situation
represented by a word problem. So they confine their reading largely
to picking out the numbers in the text and they use "cue words" to
help them to decide what operation to perform on the numbers they
have picked out. When text is used as a major resource for individual
learning, children have to tackle a greater variety of reading
problems. But this additional experience of reading mathematics
does not necessarily produce greater reading skill, unless the
teaching is specifically directed to reading for learning.

The vocabulary of a mathematics textbook also contains pitfalls for
the unwary. There are some words that are used only in mathematics-
words, for example, like parallelogram and hypotenuse.

These words are encountered only in a mathematical context
and their meanings must be learnt from the mathematics book or
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teacher. Once a word has been forgotten it is not easy for the child to
find out the meaning unaided. Furthermore, such technical words are
often of key significance and failure to understand them can lead to
total failure to read the passage.

There are also many words that carry different meaning m

mathematics from those they have in ordinary usage. For example in
English, the difficulty of teaching the concept of "difference "to
young children is compounded by the fact that the word "difference"
is used in mathematics to denote one aspect of the idea of
subtraction, whereas the child will previously have used it in
everyday life to denote one of a variety of dissimilarities, rather than
only differences of number. The work has now started to study how
writers may devise text that would be more readable by the pupils,
together with ways in which the pupilsl reading ability in
mathematics may be improved and methods of helping the teacher to
use the text more effectively as a resource for learning.
The earliest and most important stages of a child's education begin
with informal imitative play. This is the world's largest and best
school system. It has more students and more teachers than any
other, it enjoys a more favorable student-teacher ratio and has more
class hours than any other and is by far more effective than any other
school system known. When the first formal school is added to this
informal instruction, it makes a profound difference whether or not
its teaching is consistent with the informal or at variance with it. This
becomes a matter of considerable importance where a foreign system
of thought is to be taught by means of an imported school
curriculum, as is the case with science in so much of the non-western
world, and even in some parts of the United States.

When the language of schooling from the beginning of primary
school is a second language, there is less possibility of developing
mathematical ideas through informal oral language before the written
language and mathematical symbols are introduced. It is vitally
necessary that the language teaching should be designed in
collaboration with the mathematics teaching,’ so that language is
available to express mathematical concepts as they are developed.
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The linguistic concepts and structures have to be taught. And if
they are to have meaning they must be taught in circumstances,
which simulate the day to day situations which arise naturally in the
home... This means that mathematics must not be taught by the
teacher writing symbols on the blackboard, rearranging them, getting
"answers", asking the class to copy the process and to learn it by
heart. Instead the" teacher must be trained to involve the children in
carefully structured activities, investigations and discussions, which
will ensure understanding. In short, the teaching of mathematics in a
second language must, in effect, adopt the principle which covers the
methods of teaching a second language as a language.

The principles of developing meaning in the teaching of
mathematics to young children are the same, whether the child
learns; mathematics in his mother tongue or in a second language.
They are very clearly expressed in the above quotation from™ the
report of the Nairobi symposium, and Mathematics would be more
effectively learned if these, words were better understood by many
teachers who work in more favorable conditions.

(From: "Studies in Mathematics;
Education”. The United Nations
Educational, Scientific and
Cultural organization. Paris, 1984.)

TEXT 7 RUSSIAN POTENTIAL TO BE FULLY PAPPED YET

As he arrived in Stockholm to receive a Nobel Prize,
Academician Alexei Abrikosov, who has long been living in the
United States, said: This is probably the last prestigious prize to be
awarded to Russian scientists because domestic science today ¢ gets
hardly any funding at all while the best brains have already fled
abroad. The other Russian Nobel Prize winner, Academician Vitaly
Ginzburg, is of a different opinion: The country still has: enough
intellectual potential for scientific breakthroughs.
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How long will it be before this potential runs out? And, is it
only the financial crunch that is ruining Russian science? Boris
Saltykov, president of the Russian House of International Science*
and-Technology Cooperation association and, in 1991 - 96, RF
science and technology policy minister, talks about these and., other
problems in an interview with MN's Tatyana Skorobogatko. | So,
what is the outlook for Russians winning more Nobel J Prizes in the
foreseeable future?

I don’t know about prizes, but I believe that Russia's scientific
potential in far from being exhausted. There are some scientific
schools that are still up to the finest international research standards.
Say, excellent results are being achieved in the field of
thermonuclear energy and elementary particles physics. True, the
number of such schools is shrinking: Their founders pass away
while their talented students go to work in the West Students of
science theory know very well that the golden age of Soviet science
was in the 1960s and early 1970s, when the country was awash with
petrodollars. That was the time when new laboratories, research
centers, and entire branches of science were emerging with young
people coming to work there. A 25-year-old lab chief or a 30-year-
old deputy director or even director was a normal thing then. Almost
all ideas that are winning prizes originated in those years.

The command economy is no more and the money is even but
the old principle of financing is still in place?

Not only the principle of financing. The entire paternalistic
command-and-administer structure of science is still alive. Say, the
Academy still acts as a kind of fundamental science ministry. It
manages vast state property and distributes enormous state -,
between institutions under its jurisdiction, what the science
infrastructure needs is not so much development In other words, the
lion's share of should be given to the best. It is an open secret that
the majority once densely populated research institute building today
are half filled at best, while researchers go to work abroad. Russian
scientists are in 40th position or thereabouts in the frequency of
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quotation in the world’s leading science journals. Should we still take
pride in our fundamental science?

Clearly, Russian fundamental science is hard put to develop within
the bounds of the old structure, which does not fit into a new
economic system. .So why is the Academy not reforming itself?

The idea was aired in early 1990s. But academicians managed to
persuade the political leadership at the time that reforming the
Academy would be tantamount to destroying science, putting:
forward an interesting thesis; In Russia, two things are not subject to
reform, the Church and the Academy of Sciences.

Domestic fundamental science has indeed developed mainly: within
the academic structure.

Mainly, yes (although the most successful research programs in
nuclear physics, for example, have been conducted at institutes
affiliated with the Ministry of Atomic Energy). But times have
changed, Today, sad as this may be, our science has been
"conquered” by the West without a single shot being fired: Ten of
thousands of Russian scientists are successfully working abroad.
One of them quipped: "They talked about the need for global
expansion of Russian science, didn't they? So it has now come
about". Should the brain drain be lamented in the first place? If
fundamental science is beyond the state's means, perhaps it could
develop elsewhere.

It should be lamented, although fundamental science, unlike
applied science, indeed has no commercial value. The results are
published openly, immediately becoming the property of the whole
mankind, even when a theoretical discovery could in the future
produce tangible practical benefits. Take, for example, the human
genome deciphering project: It has given a powerful impetus to a
fairly "commercial” sector — medicine.

Has Russia really lost an opportunity to tap its results because it did
not invest in this international project?

It has not, in theory. Yet I recently talked to a biologist, a
Moscow State University professor, who complained that Russia,
had not taken part in the project, and many specialists had gone
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abroad. So now we do not have a single genome textbook Russian -
how are we supposed to teach students?

As a result, our undergraduate training establishments,
including medical institutes, may fail to ensure effective training of
specialists capable of developing genetic technology on a mass scale.
Incidentally, it is not only in scientific research organization but also
in formulating scientific research priorities that Russia is going its
own unique way. It does not consult the taxpayer about the choice of
priorities. Herein lies in feet a distinguishing feature of the
paternalistic command system: The state knows better what the
country and its citizens need. Elsewhere in the world, priority in the
past few decades has been given to life science, designed to preserve
human health and extend the human life span. For some reason,
Russia continues to invest the bulk of resources in physics and earth
sciences. When the Soviet Union was surrounded by enemies, the
public agreed that building an atomic bomb was of paramount
importance. What kind of science is society ready to pay for today?
Say, U.S. Congress allocated the National Health Institute (a network
of scientific organizations conducting | projects in biology, medicine,
etc.) even more money than it had asked for.

True, it should be understood that gaining knowledge is far
from the only function of fundamental science. Other functions —
innovative, expert, social, and cultural - are just as important for
society. The education function is one of the most important of these.
It is being successfully performed in the United State where
fundamental science is concentrated mainly at universities. There is a
basic difference between American universities and ours: In
America, they are not so much training establishments as powerful
scientific and educational centers. Economically, they are structure -
what with the dual use of the equipment and research personnel (both
for research projects and for training new scientists by using the
latest scientific achievements). | think  that reform of our
fundamental science should move in this direction.

Of course plenty of problems arise here. Say, research
universities should not answer to the Ministry of Education (in the
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West, their activity is directed by boards of guardians). Such centers
should be headed up not simply by scientists but scientists/managers:
There are very few such people among our scientific leading lights.
There are many other problems. Yet if there is a policy decision to
conduct this "velvet revolution" organizational problems could
eventually be resolved.

So we should stop saying that fundamental science is a matter of
national prestige?

It is indeed a matter of national prestige - a kind of a state
emblem. Surely we cannot reduce everything to practical gain. Say,
what benefit does the country derive from its great composers? None
at first glance. But this is a matter of national pride. We should
likewise we proud of our great scientists. It is important that they
continue to appear here in Russia.

Moscow News Nel, 2008

TEXT 8 WORK AND WAGES: IN WHOSE INTEREST?

One thing that distresses me very much when talking to my
Russian friends is the belief of so many of them that the collapse of
your economy is somehow the result of moral failure that you bear.

"l suppose we must all leam to work harder; we have been too
lazy- that is what is wrong. "Our psychology is at fault: we haven't
grown up to face the realities of the world." "In a market economy
you can do so much more for people than we could do under
communism..." "Your shops are so full. | envy you and yet | feel that
you must deserve it. But could I be allowed to come and join you,
please!" And when they have run out of other self-criticisms | hear,
"The terrible thing about Russians is that instead of wishing that they
were as rich as the successful man, they wish that the successful man
was as poor as they are.” (Incidentally, why is this such a terrible
thing? It is, more or less, what Jesus spent his life teaching. It can be
the attitude of a slave; it can be the attitude of a human being who
does not worship false goods).
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All these meditations assume that somehow in the West we are
hard-working but are horrified if we find ourselves out of a job, and
not just for financial reasons. Among us, as among you, are a
minority who really enjoy hard work. They are commited
"workacholics". The rest of us do the work as we are required to do,
escape when we can, are very conscientious if the work seems
humanly important, and try to get as many advantages out of the
system as we can. But if we are not allowed to work at all, we feel
that we have lost part of our dignity as human beings. We need to
feel that we are contributing something to our society and our own
lives. The Russians who say to me, "What have our people lived for
when their work has had no meaning?" are echoing the grief of those
in the West who say, "What have I lived for with no work to do?"

How best to describe the situation of the English empoyee in a

market situation? One way is to ask the question, "In whose
interest?"
Most of the working population in Britain - about 90% - are
employees who work for a wage which is paid either weekly or
monthly. Another 6 % are self employed, working on their own and
paying themselves from the profits of their work. Another 3 % are
employers who must first pay their employees and then pay
themselves from the profits of their businesses. However, it is not
simply true that the 3% of employers directly employ all the
employees. About a third of the working population are employed by
the State. And many of the biggest "employers” in Britain are not
individuals but trusts, or financial organizations representing
hundreds or thousands of shareholders. These big businesses are
managed; it is in the interest of managers to make profits, part of
which will be put back into the business in the hope that it will
become even more profitable, and part of which will be distributed
among shareholders. The management will be among the
shareholders.

Employees have different interests. They want more wages,
easier working conditions, and as many benefits (extra advantages)
as they can get out of the system, all of which must be paid for either
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out of the business before profits, or our of public money spent by
the State. In private businesses, there is an inevitable conflict of
interests between employers and employees, but usually specific
examples of the conflict are resolved through negotiations,
bargaining, compromise. This is because the interests of both sides
partly coincide. If the business fails to make profits, the employees
cannot be paid; if the conditions of work of the employees are
unsatisfactory, they will not work well enough to produce profits. So
workers have to calculate: "Do | insist on demanding more money
and risk ruining the business? Or do | keep quiet and watch idle
shareholders gathering in rich profits?" In a country where
businesses fail regularly and where we have a high employment rate
these are daily calculations.

State employees are in a different position. They include national and
local government administration; almost all school teachers, doctors
and medical staff, many research workers, the police, and all the
service personnel (cleaners, caterers, technicians, etc.) required to
make the state organizations function properly. Many other groups of
workers are also included. (I am not distinguishing here between
those employed directly or indirectly by central government and
those employed by local government. The point is that they are paid
out of public money.)

Ultimately, their wages come from taxation, both of individuals
and businesses, and from taxation on goods and services (VAT - like
your "President's tax", but currently 17 1/2%!). So it is in the interests
of these employees that the State should raise plenty of money - but
preferably from business taxes rather than personal taxes. Also, it
would be better if other parts of the State economy were less well-
paid, so that they could be better paid. However, from the point of
view of employers and employees in private industry, the less
taxation the better, because they will have more money for bigger
wages and bigger investments.

But employees are not only employees, whether they are employed
in the private or the state sector of the economy. They are also
taxpayers, whose interest, naturally, is to pay as little tax as possible.
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And they are also consumers of State services, like health and
education, where they want the best service possible - one which is
well-funded from public money».

All these conflicts of interest mean that no part of the economy
and no services provided by the society for its members can
operate independently. Businesses are not "free"; markets are not
"free"; the State is not "free"; though private industry and the State
can operate with some freedom. In the middle stands the citizen,
who, like any human being anywhere, wants food, housing, warmth,
education, medical care, and then opportunities to move about, to
enjoy himself, to make his home comfortable, and to make the future
secure for his children. In order to do this he has to work, in order
both to produce and to acquire money so that he can buy.

TEXTS ON CHYMISTRY AND BIOLOGY
TEXT 1 THE BIOSPHERE: ITS DEFINITION, EVOLUTION
AND POSSIBLE FUTURE

Look through the text concentrating on the words related to the
word biosphere in meaning and write down a plan, either in English
or in Russian (time limit — 10 min.).

1. The idea of the biosphere was introduced into science rather
casually almost a century ago by the Austrian geologist Eduard
Suess, who first used the term in a discussion of the various
envelopes of the earth in the last and most general chapter of a short
book on the genesis of the Alps published in 1875. The concept
played little part in scientific thought, however, until the publication,
first in Russian in 1926 and later in French in 1929 (under the title
"La Biosphere”), of two lectures by the Russian mineralogist
Vladimir lvanovitch Vernadsky. It is essentially Vernadsky's concept
of the biosphere, developed about 50 years after Suess wrote, that we
accept today. Vernadsky considered that the idea ultimately was
derived from the French naturalist Jean Baptiste Lamarck, whose
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geochemistry, although archaically expressed, was often quite
penetrating.

2. The biosphere is defined as that part of the earth in which life
exists, but this definition immediately raises some problems and
demands some qualifications. At considerable altitudes above the
earth's surface the spores of bacteria and fungi can be obtained by
passing air through filters. In general, however, such "aero-plankton™
do not appear to be engaged in active metabolism. Even on the
surface of the earth there are areas too dry, too cold or too hot to
support metabolizing organisms, the only exception being technically
equipped human explorers, but in such places also spores are
commonly found. Thus, when viewed as a terrestrial envelope, the
biosphere obviously has a somewhat irregular shape, inasmuch as it
is surrounded by an indefinite "parabiospheric™ region in which some
dormant forms of life are present. Today, of course, life can exist in a
space capsule or a space suit far outside the natural biosphere. Such
artificial environments may best be regarded as small volumes of the
biosphere nipped off and projected temporarily into space.

3. What is it that is so special about the biosphere as a terrestrial
envelope? The answer seems to have three parts. First, it is a region
in which liquid water can exist in substantial quantities. Second, it
receives an ample supply of energy from an external source,
ultimately from the sun. And third, within it are interfaces between
the liquid, the solid and the gaseous states of matter. Important as
these three conditions for the existence of a biosphere may be in
terms of historical evolution it is not the history that we are
concerned with at this point but rather what the future developments
are likely to be..

4. Without taking too seriously any of the estimates that have been
made of the expectation of the life of the sun and the solar system it
is evident that the biosphere could remain habitable for a very long
time, many times the estimated length of the history of the genus
Homo, which might be two million years old. As inhabitants of the
biosphere we should regard ourselves as being in our infancy. Many
people, however, are concluding on the basis of mounting and
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reasonably objective evidence that the length of life of the biosphere
as an inhabitable region for organisms is to be measured in decades
rather than in hundreds of millions of years, with the fault being
entirely that of our own species. It would seem not unlikely that we
are approaching a crisis that is comparable to the one that occurred
when free oxygen began to accumulate in the atmosphere.

5. Admittedly there are differences. The first photosynthetic
organisms that produced oxygen were probably already immune to
the lethal effecls of the new poison gas we now breathe. On the other
hand, our machines may be immune to carbon monoxide, lead and
DDT. But we are not. Apart from a slight rise in agricultural
productivity caused by an increase in the amount of carbon dioxide
in the atmosphere, it is difficult to see how the various contaminants
we are polluting the biosphere with could form the basis for a
revolutionary step forward. Nonetheless, it is worth noting that when
the eucaryotic cell* evolved in the middle Precambrian period**, the
process very likely involved an unprecedented new kind of
evolutionary development. Presumably if we do want to continue
living in the biosphere we must also introduce unprecedented
processes.

6. The necessity of quite a new approach to the biosphere was
realized by Vernadsky as early as the mid-forties. For not only was
he the founder of modern biogeochemistry but he was also a man of
deep scientific penetration and insight who could foresee the
unavoidable long-range impact of production activities of man on the
biosphere. According to him man has become a geological and
biological factor by far exceeding everything that proceeded him
throughout evolution, the rate of his intervention in nature steadily
increasing. Yet it was with optimism that he looked ahead when he
wrote: "l think we undergo not only a historical but also a planetary
change as well. We live in a transition to the noosphere.” By
"noosphere” Vernadsky meant the envelope of mind that was to
supersede the biosphere, the envelope of life. Unfortunately the
quarter-century since those words were written has shown how
mindless most of the changes wrought by man on the biosphere have
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been. Nevertheless Vernadsky's transition in its deepest sense is the
only alternative to man's cutting his life-time short by millions of
years.

I1. Paragraph Study.

Read paragraph 1.

1. Follow the dominant noun through its transformations into its
equivalents and state the main idea of the paragraph. Enumerate the
contributors and their respective contributions to the concept of the
biosphere chronologically.

* The eucaryotic cell — asykapuomuuecrkas xnemxa, pazeumue
Komopoﬁ cyumaemcst OOHOU U3 CAMbBIX BENUKUX OUON0SUUECKUX
pesonoyutl, npouculeOwux Ha 3emie (OpeaHu3zmM CHOCOOHBIU K
CYuecmeo8adrUur0 6 CUIbHO OKUCTIEHHbIX yCﬂOGuﬂx).

** The middle Precambrian period — cepeduna ooxembpuiickoco
nepuooa (1,2—1,4 muniuapoa nem Hazad), nepuod nepexooa K
HOBbIM d)opmaM AHCU3HU, cyuecmeyrouum Ha OCHoee KMCJZOPOOHOZO
obmena.

2. Translate the last sentence into Russian.

Read paragraph 2.

1. Identify the topic sentence. Follow the dominant nouns life and
apart of the earth through their transformations into their
equivalents and words of related meaning and see how the definition
of the biosphere is elaborated. 2. Find the words which mean: cnopui
2pubos; aKMuBHuILL 0OMEH Beujecms, 3amopMONCeHHble GopMbl
acusnu. 3. Give Russian equivalents of: it demands some
qualification; at considerable altitudes; to be engaged in active
metabolism; temporarily.

Read paragraph 3.

1. Follow the word biosphere through its transformations into
pronouns and specify the concept of the biosphere concentrating on
the logical predicates of sentences 3, 4, 5. 2. Give Russian
equivalents of: ample supply; interfaces; in terms of historical
evolution; but rather; what the future developments are likely to be.
(to be continued at home in written form)
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I. Read the text again without consulting the dictionary. Identify the
structures according to Patterns 12, 27—36 and give Russian
equivalents of the relevant part of the sentence.

I1. Paragraph Study (consult the dictionary if necessary).

Read paragraph 4.

1. Find the words indicating time and copy them out. Copy out the
topic sentence of the paragraph. Explain the author's choice of
modal verbs. 2. Copy out the words equivalent to: usmepsemcs
oecsmuniemusimu; KoOmopwiiti ModxcHo cpasHums. 3. Give Russian
equivalents of: the estimates of the expectation of the life. . .; many
times the estimated length; as being in our infancy.

Read paragraph 5.

1. Copy out the words from the last sentence of paragraph 4, which
are opposite in meaning to the word differences. Copy out the names
of the substances the author refers to as the new poison gas and the
various contaminants. State the difference between the two crises,
either in English or in Russian.

Read paragraph 6.

Copy out the words from the last sentence of paragraph 5 to which
the phrase the necessity of a new approach is related in meaning and
which show the connection between the two paragraphs. Copy out
the topic sentence of the paragraph.

IV. Translate into Russian the last part of the text beginning with
the» words "It would seem not unlikely."

TEXT 2 THE ENVIRONMENT: PROBLEMS AND
SOLUTIONS

I. See if you remember: to seek; to bring to; far ahead; to
single out; to be at the root; an adverse impact; to bring to the brink
of annihilation; in good shape; in running order.

I1. Look through the text and write an outline of three sentences (a
sentence per paragraph), either in English or in Russian (time limit
— 10 minutes).
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1. Should anyone attempt a brief characterization of present-day
environmental problems, he would find it beyond the competence of
an individual scientist. For the environmental situation has long
become a subject of separate and joint research efforts of biologists,
chemists, and biochemists who have to combine their knowledge
with the information supplied by students of geology, oceanography
and meteorology, with experts in sociology, psychology and
philosophy hurriedly joining in. Yet, if stated briefly, one of the
causes of the present-day environmental situation should be sought in
the lack of a balanced development of particular fields of knowledge,
and of an adequate picture of the intricately operating whole which is
our planet. The rapid and ever-growing advances in certain highly
specialized fields have brought mankind far ahead of our general
fundamental knowledge of the long-range effect of some
technological developments, spectacular though they may appear,
especially of their interplay and interdependence. It is man's
intervention in nature that has singled him out from the rest of the
animal world since his early days. It is this very intervention that has
landed him nowadays in this highly technological world of ours, with
the rate of progress in particular applied fields being faster than that
in our fundamental knowledge of the general operation of the Earth.
It is precisely this discrepancy between the two rates which seems to
be at the root of most of today's problems. This is by no means an
exhaustive explanation, ignoring as it does, the social factor.

2. The threat to his environment is a second major problem man is
faced with in the mid-20th century, the first being a menace of a
nuclear catastrophe. What is so peculiar about the environmental
problem when compared to the other one? Surely not its global
character and everybody's involvement. A nuclear catastrophe, as
seen nowadays by practically everybody everywhere, would
inevitably involve every country, no matter how small or big it is,
and would concern every individual, whatever secluded life he might
be living. Should it happen, its inescapability is too obvious to be
disputed, So is its explosive character, in contrast to this, the
environmental crisis is of a cumulative nature. It is just the obscure
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and intricate pattern of the interaction of all factors that makes it so
dangerous. For no single action taken, or decision made, can bring
about an immediate catastrophe, nor could there be i he last straw or
the last step that would set in motion an avalanche of irreversible and
immediate events leading to the ultimate gloomy end. It is only step
by step that we approach the critical point, were there such a thing as
"point™ in this context.

3. Consequently, what is needed first and foremost is that we realize
the possible adverse impact of the long-range effects of our actions,
however noble the motives may seem to us at present, on the entire
human race. Out of this realization may come an entirely new
approach lo the problem, the new approach as proclaimed by
Vernadsky of the biosphere governed and operated in accordance
with the laws of the human mind. Next comes the urgent need for
basic research to get more profound knowledge of the cause-effect
relationship, the time factor necessarily taken into account, in the
whole realm of human environment, both natural, man-disturbed and
man-initiated. Fundamental and irreversible as they may often be, the
changes in our environment are not likely to bring mankind to the
brink of annihilation overnight. It would take us some time yet to
reach there. So let us use the time for learning how to preserve our
planet in good shape and in running order for an indefinitely long
time.

I11. Paragraph Study.

Read paragraph 1.

1. ldentify the topic sentence. Try to identify the words which may be
somehow associated with the idea expressed by "characterization™.
Identify four cases of contrast or comparison (use attributes as your
guide), to be able to state one of the causes of the present-day
environmental problems. 2. What is meant by "the intricately
operating whole"? 3. Find the words equivalent to: nedocmamouro
PABHOMEpHOEe  pas3eumie KOHKpEemHblX obnacmet SHAHUA u
npasusibHoco npe()cmagﬂeHuﬂ o CIIOHCHOM g3aumooeticmeuu
npoyeccos, NPoucxoosuux enympu eounozo yenozo. 4. Give Russian
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equivalents of: spectac-uiar though they may appear, it is this very
intervention that has landed him. . .. ignoring as it does.

Read paragraph 2.

1. Follow the words a nuclear catastrophe and the environmental
problem through their transformations into pronouns. Compare the
characteristics of a nuclear catastrophe and of the environmental
crisis to see their common and different features. State the main idea
of the paragraph. 2. Find the words equiv alent to: resozmoscrocmo
CKpblmbCA om, xapakmep nocmeneHHozco HapacmaHuﬂ; CKpbln’lblLVl u
cnodcHblil mexanusm ezaumooeticmesus. 3. ldentify the words used by
the author to express the idea of "danger"; "inescapability";
"cumulative nature"; "critical point™. 4. Give Russian equivalents of:
no matter how small or big it is; whatever secluded life he might be
living; should it happen; for no single action taken, or decision
made, can bring about. . .; an avalanche of irreversible and
immediate events.

Read paragraph 3.

1. Identify the topic sentence. State the most urgent needs of the
situation. 2. What is meant by "the new approach™, "to reach there"
and "the time?" 3. Give Russian equivalents of: first and foremost;
however noble the motives may seem to us; to bring mankind to the
brink of annihilation overnight; it would take us some time yet to
reach there.

IV. Read the text again and suggest a title to each paragraph.

TEXT 3 THE BIOSPHERE: NATURAL, MAN-DISTURBED
AND MAN-INITIATED CYCLES

I. 1. Read the text without consulting the dictionary, pencil-mark the
words that you do not understand. Divide the text into three parts
and a conclusion and suggest a title for each part. 2. Identify the
structures according to Patterns 12 (9 strs), 27 (4 strs), 29 (3 strs),
30 (4 strs), 31 (2 strs), 32 (1 str.), 34 (5 strs), 36 (2 strs), 37 (2 strs)
and give Russian equivalents of the relevant part of the sentence.
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1. When considered dynamically, the biosphere appears an arena of
complex interactions among the essential natural cycles of its major
constituents, with continuous fluxes of these constituents entering the
biosphere, or being released by it. Once brought into being by
evolution from an inorganic environment, the living matter has
profoundly altered the primitive lifeless earth, gradually changing the
composition of the atmosphere, the sea, and the top layers of the
solid crust both on land;md under the ocean, Since then, were one to
ascribe a single objective lo evolution it would be the perpetuation of
life. This is the single end (he entire strategy of evolution is focused
on, with evolution dividing (he resources of any location, including
its input of energy, among an ever increasing number of different
kinds of users, which we recognize as plant and animal species.

2. What are the chemical elements that prove to be the essential
constituents of the biosphere? The periodic table lists more than 100
chemical elements. Yet as defined by ecologists the biosphere is the
locus of interaction of only four of them: hydrogen, carbon, nitrogen
and oxygen, these four being numbered 1, 6, 7 and 8 in the periodic
table. Although dealing handsomely with much of the chemistry of
life, this definition turns out to be a little too restrictive, ignoring as it
does, the biochemical role of sulfur and phosphorus. But when
enlarged to include these two, it does not go any farther up the table
than element No. 16. Thus, it is a fact that most problems, the
environmental ones anyway, arise from the exceptional reactivity of
six of the 16 lightest elements, with the first four actually forming
protein molecules, sulfur being the "stiffening” in protein and
phosphorus supplying the "high-energy bond", the universal fuel for
all biochemical work within the cell.

3. If the biosphere is to continue in running order, the biologically
important materials must undergo cyclic changes so that after
utilization they are put back, at the expense of some solar energy,
into a form in which they can be reused. So far it has been nature that
saw to it that the whole arrangement went on smoothly, all cycles
being governed by complex mechanisms that were fitted together and
held the whole in balance. Yet during the few last decades the
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intervention of man in the natural cycling of that unique compound
we call living matter, has been going on an unprecedented scale and
at an unprecedented rate. Never before has nature been tempered
with in such a drastic and not infrequently, irreversible way, with
both immediate consequences and ultimate implications not even
vaguely foreseeable. For too little do we know for certain about the
way nature has been self-regulating for millions of years since life
began, and too many variables are involved, to be able to foresee the
final impact of our rapid technological development on the biosphere
as an abode of life.

4. Thus, what is now recognized as a threat to our environment is
caused primarily by disturbances either in the natural cycles of the
six essentials, or in the energy cycle of the biosphere, energy being
the driving engine of all life processes.

5. To cite but a few examples of such man-disturbed cycles of tin
biosphere let us consider very briefly the energy cycle. The energy
that sustains all living systems is solar energy as fixed in
photosynthesis and held briefly in the biosphere before being
reradiated into space as heal. It is solar energy that moves every
living thing on the earth. The total amount of solar energy fixed on
the earth sets one limit on the total amount of life, with the patterns
of flow of this energy through the earth's ecosystems setting
additional limits on the kinds of life on the earth. Increasing at an
unprecedented rate now is the fraction of the total energy required by
expanding human activities, which, paradoxical as it may seem,
make large segments of it less useful in support of man. Not only is
man replacing the earth's major ecosystems with cities and land
devoted to agriculture, but leakage of toxic substances from man-
dominated provinces of the earth is reducing the structure and self-
regulation of the remaining natural ecosystems. The trend is
progressive. Easily available to man is a smaller and smaller fraction
of the earth's fixed energy, and an unavoidable question arises as to
how much of the energy that runs the biosphere can be diverted to
the support of a single species: man.
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6. Or take another example — the disturbance of the nitrogen cycle.
Although man and other land animals live in an ocean of air that is
79 per cent nitrogen, their supply of food is limited more by the
availability of fixed nitrogen than by that of any other plant nutrient.
By fixed is meant nitrogen incorporated in a chemical compound that
can be utilized by plants and animals. Naturally this is done by the
comparatively few organisms that have the ability to convert the
element to a combined form. Of all man's recent interventions in the
cycles of nature it is the industrial fixation of nitrogen that far
exceeds all the others in magnitude. Before the large-scale
manufacture of synthetic fertilizers and the wide cultivation of the
nitrogen-fixing legumes one could say with some confidence that the
amount of nitrogen removed from the atmosphere by natural fixation
processes was closely balanced by the amount returned to the
atmosphere by organisms that convert organic nitrates to gaseous
nitrogen. Now one cannot be sure that the denitrifying processes are
keeping pace with the fixation processes. Nor can one predict all the
consequences, were nitrogen fixation to exceed denitrification over
an extended period. We do know that excessive run-off of nitrogen
compounds in streams and rivers can result in "blooms" of algae and
intensified biological activity that deplete the available oxygen and
destroy fish and other oxygen-dependent organisms, the process
known nowadays as eutrophication.

7. Added to the natural cycles of the biosphere are man-initiated
processes which may also be regarded as cycles of the biosphere,
namely the production of energy, food and materials on a
commercial scale. For as soon as these commodities began to be
produced in quantity their production, utilization and disposal have
become comparable with the cycling of natural essentials, and a
challenge to mankind. To take but one example of the problems
involved, think of the urgent need to get rid of all steel in use after its
utilization. If properly cycled, all metal, glass, paper, fabrics and the
like could provide raw materials for different industries. From a
purely technological point of view man could in principle live
comfortably on a combination of his own trash and the leanest of
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earth substances by processing tons of rock to obtain a gram of a
useful mineral. Such a way of life would create new problems,
because under those circumstances man would become a geological
force transcending by orders of magnitude his present effect on the
earth. Different as the world might become from the present one,
there is no reason a priori why it would be necessarily unpleasant.

8. Man has it in his power technologically to maintain a high level of
industrial civilization, to eliminate deprivation and hunger and to
control his environment for many millenniums. His main danger is
that he will not learn quickly enough and that he will not take
adequate measures in time to forestall situations that will be very
unpleasant indeed.

I1. Paragraph Study (consult the dictionary if necessary).

Read paragraph 1.

1. Keeping in mind the definition of the biosphere, follow the
dominant noun through the paragraph and state the main idea of the
paragraph, either in English or in Russian. 2. Copy out the words
equivalent to: 603HUKHYE 6 X00e 2801I0YUU, €OUHASl Yelb, BUObL
pacmenuti u sHcusomuwix. 3. Give Russian equivalents of: major
constituents; to enter the biosphere; to be released by; to alter
profoundly; the solid crust; the perpetuation of life; different kinds of
users.

Read paragraph 2.

1. Copy out the beginning of the topic sentence of the paragraph. 2.
Give Russian equivalents of: although dealing handsomely with
much of the chemistry of life; the environmental ones anyway; the
universal fuel for all biochemical work within the cell.

Read paragraphs 3 and 4.

Copy out the beginning of the topic sentence of the paragraph. 2.
Copy out the words equivalent to: 06 smom 3abomunace cama
npupooa; 6cs cucmema 6 YeioM, HUK020d paHvlie npupooa He
noo0eepeanac, maKomy KapOUHANbHOMY U HepeoKO HeoOpamumomy
npeobpaszosanuio, 3. Give Russian equivalents of: in running order;
to undergo cyclic changes; to put back; to fit together; on an
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unprecedented scale; immediate consequences and ultimate
implications; too many variables are involved.

Read paragraph 5.

1. Follow the dominant noun through its transformations into its
equivalents and pronouns and state the main problem arising as a
result of the disturbance of the energy cycle. 2. Give Russian
equivalents of: the patterns of flow of this energy; large segments;
leakage of toxic substances. . . is reducing the structure; the trend is
progressive.

Read paragraph 6.

1. Follow the dominant noun through its transformations into its
equivalents and pronouns and state the main problem arising as a
result of the disturbance of the nitrogen cycle. 2. Find the words
equivalent to: 6 npupode; nPoucxoo0sm ¢ Mol dHce CKOPOCmbio, YMmo
u. . ., CIUWMKOM boavuLo CMOK, YyMmeHbvbluiaem codepofcaﬂue
kucnopooa 6 sooe. 3. Give Russian equivalents of: the availability of;
the ability to convert the element to a combined form; to exceed in
magnitude; over an extended period.

Read paragraphs 7 and 8.

State one of the main problems arising in connection with man-
initiated processes.

I1l. Translate paragraphs 7 and 8 into Russian.

IV. Make up a list of words that you have looked up in the dictionary
and give their contextual Russian equivalents.

TEXT 4 WHAT ON EARTH DOES SHE SEE IN HIM?
By Rachel Sylvester
There was a time when the only May to September
relationships were cynical ones between fortune-hunting Barbie
lookalikes and old billionaires on their death beds. Yet, today,

relationships between women and men who are 30 or 40 years their
senior are becoming almost commonplace.

153



This month, Andre Previn, 73, married the 39-year-old
violinist Anne-Sophie Mutter, while 72-year-old actor Gerald Harper
has parted from his 29-year-old girlfriend, Sarah Alexander, star of
the BBC comedy Coupling, after a year of living together. Journalist
Emily Beam, 29, continues to have a seemingly happy relationship
with our greatest living painter, Lucian Freud, 79; while in
Hollywood, Michael Douglas and Catherine Zeta Jones seem to be
thriving together. One might think that, in each of these
relationships, the women are patronising the men but, in fact, it
seems to be the old boys who have the upper hand. What is going
on?

I asked myself this question when the relationship of a
colleague, now aged 34, and her boyfriend of 65 came to an end. It
was widely agreed that my colleague, aged 29 at the start of the
relationship, was beautiful, kind, stylish, witty, intelligent and
financially comfortable from the fruits of her creative talent. What
more could any man want?

It was surprising, but rather moving, that she had chosen to
bestow all these favours on an older man. What was even more
surprising was that, five years on, the Beast had still failed to take up
the opportunity of marrying Beauty.

In a case of constructive dismissal, she left him and he moved
on to another girl. The new girl's age? Twenty-nine. Why, | asked
myself, were these 29 year olds attracted to him in the fist place?

A pattern began to emerge when, three month ago, | met a
heterosexual single man of 65.1 was delighted to find him. As a
professional agony aunt for the Spectator, my asvice-giving spills
over into private life, and | have a number of Bridget Joneses on my
books. Gerald Laing had three grade A wives under his belt, so was
clearly attractive to women. Plus, he was a sculptor of renown, living
in his own Scottish castle.

OK, it would have been better had he been 45, but I have
fiftysomethings on my books, as well as late thirtysomethings.

So my heart leapt when he told me, during a long walk, that men
like him were wary of getting involved with 38-year-old single
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woman. "The risk is they want to take two children off you, then
throw you out,” he said.

He then expressed an interest in a fiftysomelhing friend of mine. She
was another goddess and | was delighted to put them together.

But, before it had a chance to take off, there was disappointment.
"Gerald Laing came in today with his new girlfriend.” a gallery
owner friend told me. "She looked about 12."

I rang up Gerald in his Scottish castle. "I understand you have 12-
year-old girlfriend."

"She's not 12," he replied. " She's 28. My daughter (aged 40) is
very annoyed about it, but Emma'’s highly intelligent, she's a stone
carver, she's perfect for me. The only thing wrong with her is that she
is28.."

I found this news frustrating. It seemed to me that young
women who were prepared to go out with these old types were
distorting the market for other, more appropriate women, in the way
that City bonus money distorts the London housing market. Why
can't you twentysomethings stick to men of your own age group, |
asked 28-year-old Sarah Graham, another "gerontophile” friend of
mine.

"But why should we?" she replied. Two years ago, Sarah split
up with her boyfriend of six years. She had wanted to get married; at
26, he felt too young to settle down. She fled to her parental home in
Wiltshire and began working for antiques dealer. Her friends
remained in London. Faute de mieux, she started socialising with the
friends of her 77-year-old father and those of her fiftysomething
boss.

After a year, she was really glad she had not married. "Mixing
with people up to 50 years older than myself has taught me so much.
I've had some extraordinary conversations in the past two years. |
began to realise that many men of my own generation don't seem to
want to listen, just to jockey for a chance to make their own trivial
quips. And at weekends, they become even more incoherent and
incapable of developing a concept in conversation,
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"A friend of mine is going out with a 55 year old and her
parents put it in a nutshell when they described her former boyfriend
as "rather slack jawed". I now see how intellectually impoverished
some of my own age group can be, no matter how much money they
may be making in the City."

Sarah's father, Euan Graham, a former clerk in the House of Lords,
observes various deficiencies in the young. " No character-shaping
wars or hardship, too much lying in front of videos since they were
18 months old, no family meals... all these things are cumulative and
the upshot is that the young men of her generation are unable to
prolong a conversation."

But what about the women? Haven't they, too, watched too many
videos and missed out on family meals?

"There is a disparity between the maturity of the sexes," | was

told by a senior educationalist who has worked at both St Paul's
School for Girls and a leading boy's public school. "Men haven't
changed, but women have. In the past, you had the Jane Austen
thing, where girls were encouraged to suppress their intelligence, or
disguise it, so as not to intimidate men.
"These twenty and thirtysomething women are the first generation
who have been encouraged to express the full gamut of their
intellectual prowess and they can be too clever for men of their own
age. Young men feel alarmed by it and the protective instinct doesn't
kick in."

"One of the reasons why you go out with me,"” says 57-year-old
Simon Campbell to his 30-year-old girlfriend, Belinda, a doctor, "is
that you cannot actually get a boyfriend of your own age group.”
Belinda nods, unoffended. She is beautiful and clever and has no
reason to take the comment personally. "I agree,” she tells me. "The
thing is that women need to look up to the man they are with and |
can look up to Simon. But men also want their partners to Jook up to
them, which is why many of my male contemporaries in the medical
world marry nurses rather than female doctors, who are obviously
more their intellectual equals.”
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Angela, 63, whose daughter Bea, 26, is going out with a man of 47,
puts forward another clue: "There is a whole generation of young
women who have not seen enough of their fathers, either because
their parents were divorced or because their fathers worked so hard.
This is a chance for them to have that relationship with an older man
with authority; a man who has had a life- shaping experience and
hardship, rather than a bland and easy ride, anaesthetised by alcohol
and the media; a man who can guide and lead them. It is a chance to
have a relationship which, until recently, was always a given, a staple
part of a girl's progress through life."

Michael Alexander, now 81, who went on with Emily Beam
when she was 21 and he was 73, says: "Also, the relationship is not
necessarily sex- driven. Just as girls often enjoy the company of gay
men, the older man basically wants someone to sit and watch telly
with him. And some girls are a bit mixed up. They secretly feel they
are not going to have children for some time, but want to look after
somebody."

(From "The Sunday Telegraph™. October 37, 1999)

TEXT 5 CARBOHYDRATE - BASED MOLECULAR
SCAFFOLDING

Ingrid Velter, Barbara La Ferla, and Francesco Nicotra
Dipa Ttimento di Biotecnologie e Bioscienze, Universita degliStudi
di Milano-Bicocca, Milano, Italy

The use of modified carbohydrates, such as sugar amino acids
(SAA), iminosugars and policyclic derivatives, as scaffolds for the
generation of bioactive compounds, and the use of carbohydrates as
building blocks or ligands for the production of polymers for bio-
medical applications, is reviewed.

Keywords: Scaffolds, Iminosugars, Sugar amino acids, Chemical
libraries, Glycomimetics, Peptidomimetics, Biomaterials.
INTRODUCTION
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Monosaccharides are one of the relevant classes of natural
compounds that, like amino acids, constitute the building blocks for
the generation of the polymers of life. It is well known that, through
the variation of the anomeric configuration and the position of the
hydroxyl group involved as acceptor in glycosidic linkages,
carbohydrates exploit their great diversity potential, exerting an
impressive role in biological recognition phenomena.

As a matter of fact, carbohydrates present unique features
widely exploited by nature: (1) their cyclic structure guarantees an
adequate conformational rigidity, (2) the presence of multiple
hydroxyl groups provides different positions for linkages and (3) the
chirality provides different orientations of the hydroxyl groups and
therefore different directions for the substituents linked to them. In
other words, nature exploits carbohydrates as "scaffolds"” to build up
natural molecular architectures.

Taking advantage of this concept, recently synthetic chemists
started to exploit carbohydrates as scaffolds for the generation of a
variety of non- natural potentially bioactive compounds.

Figure 1: Examples of how nature exploits carbohydrates as
scaffolds that link other sugars, lipids, peptides, and phosphates in
well-defined positions and orientations.

Using carbohydrates as scaffolds, nature is very: other sugars,
but also lipids, peptides, phosphates, and sulphates, are linked to the
different hydroxyl groups providing the required diversity as
exemplified in Figure 1. In sialyl Lewis X, a monomer such as
galactose, highlighted in the figure, links sugar residues in two
different positions. In peptidoglycan, N-acetyl- muramic acid links a
sugar (GIcNAc) and a peptide. In lipopolysaccharide (LPS), a
glucosamine scaffold links in different positions not only another
glucosamine and a complex saccharidic chain, but also lipidic chains
and a phosphate.

Also, synthetic chemists exploited their fantasy, using natural
and modified monosaccharides, oligosaccharides, and glycomimetics
as scaffolds for the generation of libraries of compounds for
pharmacological screening, as well as for the production of
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biomaterials for tissue engineering and as molecular tools for the
generation of nanostructures. This review will provide an overview
of the products of this fantasy. It does not have the ambition to be
exhaustive.

SCAFFOLDS DERIVED FROM NATURAL
MONOSACCHARIDES AND THEIR USE FOR THE
GENERATION OF LIBRARIES OF BIOACTIVE COMPOUNDS

The use of carbohydrates as building blocks for the generation
of libraries of biologically active compounds is relatively recent,
Hirschmann, et al. using for the first time in 1992 a b-D-glucoside
scaffold as a peptidomimetic targeting the somatostatin receptors.[1]
The field has known a rapid and diverse development, partially
covered in some reviews.[2]

There are a number of factors that make sugars,
monosaccharides in particular, attractive molecular scaffolds:
availability, high functionalization, chirality, and structural rigidity.
Schematically, in an hexopyranosidic scaffold (Fig. 2), diversity can
be generated by the five functional groups present at carbon atoms
C(1)-C(4) and C(6) as well as by the five contiguous stereocenters at
carbon atoms C(1)-C(5).

These characteristics have been exploited in the construction of
bioactive compounds following two different (we would say
opposite) philosophies. For one side, well-defined mimics of known
bioactive compounds have been built up, properly exploiting the
structire of the sugar scaffold; from the other side, libraries of diverse
compounds bearing various pharmacophores in a combinatorial
approach have been produced, exploiting the points of diversity
intrinsic in the sugar structure.

Target Oriented Synthesis of Bioactive Compounds using Natural
Monosaccharide Scaffolds

Examples of application of the first "philosophy / 7 which can
be defined as target oriented synthesis of bioactive compounds using
carbohydrate scaffolds, have been described in the field of
peptidomimetics. There are a large number of peptides with potential
therapeutic interest that display limited biostability (due to proteases
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hydrolysis) and poor oral activity, limiting thus the application of
peptide drugs.[3] One solution to this problem is the design of
peptidomimetics in which the amide backbone is substituted with a
different skeleton while maintaining the proper orientation of the
amino acidic substituents.[4] While the design of nonpeptide
peptidomimetics using novel scaffolds was anticipated by Farmer in
1980 [5] when he proposed the attachment of side chains to a
cyclohexane ring, the first to synthesize a non peptide
peptidomimetic (1, Fig. 3) were Belanger and DuFresne.[6]

Compound 1 featured a bicyclooctane core with novel
scaffolding, being recognized by the opiate receptor for which it was
designed. Papageorgiou [7] and Hirschmann et al. [I,8] first
introduced peptidomimetics that possessed a carbohydrate backbone.
In both cases it was desired to create mimics of the hormone
somatostatin (SRIF), a cyclic tetradecapeptide with a wide variety of
biological activity, most of it inhibitory in nature, [9] but that
displays a very short biological half-life. [10]

Papageorgiou et al. utilized the tetrasubstituted xylofuranose 2
(Fig. 4) as scaffold for mimicking somatostatin,[7] while
Hirschmann et al. attached the amino acid side chains of somatostatin
and its analogs to a glucose scaffold, compounds 3 and 4, that would
maintain the functional groups in the bioactive conformation.[8]

Since these original exploitations of carbohydrates as templates
for pepti-domimetics, the sugar skeleton, mostly in its pyranosidic
form, has been largely utilized as scaffold for the design of various
bioactive compounds. Glucose-based mimics of the depsipeptide
hapalosin, such as 6 and 7, were also synthesized.[11] Glucose and
allose scaffolds were used for the design and synthesis of mimics of
the cyclic peptide endothelin antagonist BQ123 (5, Fig. 4).[12] Other
examples are reported by Murphy et al.,[13] Locardi et al.,[14] Le
Diguarher,[12] Wessel et al.,[15] and Hanessian et al., [16] who
synthesized mimics of other pharmacologically relevant peptides,
taking advantage of the multifunctionality of a sugar.

Another example of target oriented synthesis of bioactive
molecules based on a carbohydrate scaffold is that reported by
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Nicolaou et al.,[17] who designed carbohydrate mimics of the cyclic
peptide cRGDFV (Fig. 5), an antagonist of vitronectins, avb3, natural
ligands to integrins, which are a class of extracellular proteins that
facilitate cell-cell recognition.

Target Oriented Synthesis of Bioactive Compounds using Sugar
Amino Acids

A different approach to the generation of peptidomimetics
emerged, in which various synthetic strategies were used to attach
the amino acid functionalities directly to the carbohydrate skeleton
and to generate thus synthetic sugar amino acids (SAASs).[18,19]
SAA:s are well spread in nature,[20] and a well-known example is the
sialic acid family widely found peripherally on glycoproteins.

SAAs have been synthesized since the 1950s, [21] but were
utilized as biopolymer building blocks to mimic oligo- and
polysaccharide structures. A great variety of these examples have
been reported [22] and reviewed [23], which take advantage of the
fact that well-established peptide synthesis methodologies both in
solid phase and in solution can be exploited for the synthesis of
carbopeptoids oligomers. Furthermore, the folding properties of
those oligomeric carbopeptoids have attracted interest. [24]

The first example of a sugar amino acid synthesized to be used
as a peptidomimetic comes from the work of von Roedern and
Kessler.[25] Glucosyluronic acid 9, (Fig. 6) was incorporated into a
cyclic peptide with the b-turn motif of the somatostatin containing
tetrapeptide Phe-D-Trp-Lys-Thr. Starting from sugar b-amino acids,
in which the b-carbon is the anomeric center of a furanoid sugar,[26]
Taillefumier et al. recently reported the first synthesis of anomeric
spiroannelated glycodiazepines,[27] compounds discussed in
"Diversity in spirocyclic systems/7 as potential new templates for
biological tools and peptidomimetic scaffolds.

Libraries Generated from Carbohydrate Scaffolds The
generation of a library of compounds can follow two different
approaches: it can be constructed through a parallel synthesis of
individual targets or adopt a combinatorial approach. Initial efforts in
this area were dedicated mostly to designing and synthesizing
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building blocks that would be then incorporated in cyclic peptides;
the possibility of molecular scaffolding (i.e., construction of libraries
from the structural variety present in the building block) being
somewhat less explored. An example of the first type of approach is
that reported by Nicolaou et al. [28] for the generation of
carbohydrate mimetics of the cyclic peptide cRGDFV. Using
molecular calculations (Insight-Discover, CV-Force Field), several
structures of carbohydrate-based mimics were minimized, and as a
result, a small library of nine compounds emerged. Each of the
components of the library was then subjected to synthesis, and an
example is outlined in Scheme 1. Starting with methyl a-D-
mannopyranoside, compound 10 was prepared in a sequence of
selective protection/deprotection reactions. Methyl mannoside 10
was selectively O-benzylated at C (3) and then exposed to
diethylaminosulfur trifluoride (DAST), to provide 11 after treatment
with HOCH2CO2Et. During the latter process, the C(l) methoxide
migrated to C(2), with simultaneous inversion of configuration, and a
2:3 mixture of a- and b-anomeric fluorides was formed. When this
mixture was subjected to excess of 2-hydroxyethyl acetate, in the
presence of Cp2ZrCl and AgCIlO4, glycosides 11 were obtained,
precursors to the targeted mimetics. Further manipulations of the
azide and ethyl ester moieties provided scaffolds 12, which contained
on the side chains the necessary guanidine and carboxylic acid
functionalities.

The previously described results open the way to the second
"philosophy" concerning the use of carbohydrate scaffolds, which
takes advantage of the sugar diversity and multifunctionality to
generate libraries of compounds for high throughput screening in
drug research. By manipulations of the diversity points present in a
monosaccharide, through both a careful choice of orthogonal
protecting groups and configurational interconversions, libraries of
structurally related compounds (same molecular weight, same
pharmacophoric groups, comparable solubility, different spacial
orientation, hence different biological properties) can be achieved.
[2¢,29,30] Since the diversity at the chiral centers is readily available
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from nature, most of the studies to date explored the diversity offered
by the selective functional group of protection/deprotec-tion, at
three,[31,32] four, and all five positions.[33,34]

Amino glucoside 13 (Sch. 2), containing three points of
diversity, at C(2), C(4) and C(6), was prepared from glucose in seven
steps and an overall 22% yield. Coupling of 13 with eight amino
acid-functionalized trityl-Tentagel resins, using O-(7-
azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluoropho-
sphate (HATU) as coupling agent, in the presence of
diisopropylethyl amine, generated new scaffolds of type 14, featuring
two points of diversity, at C(2) and at C(4). Treatment of 14 with
isopropyl isocyanate introduced the carbamate pharmacophore at
C(4); subsequent deprotection of the fluorenylmethoxy carbonyl
group using piperidine and condensation of the resulting free amine
moiety with p-nitrobenzoic acid introduced the last pharmacophore
at C(2). Final cleavage from the solid support generated compound
16. In this manner, a 1,648-member sublibrary of biologically active
compounds was created.

A different perspective on creating molecular diversity is given
by Emmerson et al.,[35] who rather than manipulating only the
functional diversity present in monosaccharides, chose to exploit
diversification through chirality interconversion as. well. They
prepared 4,6-O-benzylidene derivative 18 from readily available N-
acetyl-D-glucosamine 17 (Sch. 3). Manipulation of the
stereochemistry at C(1)-C(3), and of the protecting groups at the
amine moiety, generated 24 related compounds, out of which only
three are depicted in Scheme 3. Compounds 19-21 were then used as
chiral ligands for the asymmetric reduction of aldehydes with dialkyl
zinc. From the combinatorial chemistry point of view, compound 18
is a molecular scaffold with diversification of three sites.
Stereochemical manipulations of 18 generate new scaffolds 19, 20,
and 21, containing now two points of diversity, at C(2), and C(3),
which could be further exploited through selective protection/
deprotection strategies.
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While linking one of the functionalities present in a sugar
scaffold to a polymer support is a method mostly used when creating
diversification at four sites of the scaffold,[9a,33] other approaches
were also exploited, due to inconveniences of working in solid phase.
Limitations in choice of the functional groups due to (a) sensitivity of
linkers and pharmacophores to the deprotection conditions, (b) need
of Williamson etherification as means of functionalization of free
hydroxyl groups, and hence the stability to strong bases, are
examples of such inconveniences, apart from the usual difficulties of
solid phase (solubility, linker lability). In particular, orthogonality of
protecting groups is particularly problematic when the points of
diversity are expanded; acidic and/or basic conditions, oxidations,
catalytic hydrogenations, use of fluoride ions to deprotect silyl
ethers, isomerizations of double bonds, and photolysis can be
exploited for deprotection, but very often protecting groups are labile
to more than one of these treatments. Furthermore, after
deprotection, a derivatization must be effected in experimental
conditions, not interfering with the remaining protecting groups and
with the linkages of the already introduced substituents. An approach
coming from Wong et al.'s work[36] avoids the use of polymer
support and exploits the different reactivity of the four hydroxyl
groups of a thiol glycoside in the solution phase chemistry. For
instance, orthogonally protected galactoside 23 (Sch. 4) was rapidly
syn—thesized by introducing the four orthogonal protecting groups, t-
butyldiphenyl-' silyl at C(6), followed by p-methoxybenzyl at C(3),
chloroacetyl at C(2), and finally, levulinyl at C(4). Final
glycosylation with methyl 6-hydroxyhexanoate gave the desired
scaffold, which upon selective deprotection and subsequent
glycosylation with seven donors generated a library of 45 protected
oligosaccharides.

TEXT 6 MOLECULAR DYNAMICS SIMULATION OF A
MICELLAR SYSTEM

Tim Bast and Reinhard Hentschke
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Abstract A numerical simulation of the relaxation process of
surfactant micellar solution to a new equilibrium state is performed
using model analytical representations for the main characteristics of
micellar aggregates. Relaxation stages of molecular aggregate size
distribution in the typical regions of aggregation number variations
predicted by the analytical theory in two-flux approximation are
revealed. Good agreement between the predicted values of the
relaxation times of micellar solution and those obtained in numerical
simulation is disclosed within the domain of applicability of two-flux
approximation. Numerical algorithm proposed in this work makes it
possible to study the relaxation process of micellar solution even in
the case when two-flux approximation becomes inapplicable. The
realization of numerical algorithm can be considered as a kind of
experiment for studying the relaxation process of a model micellar
solution.
INTRODUCTION

The idea of applicability of the formalism of nucleation theory
for describing the relaxation process in micellar solutions going back
to the publications of [1-5] was logically continued in a series of
works [6-10], With the most general assumptions on the dependence
of the work of the aggregate formation from the surfactant molecules
in micellar solution, analytical expressions were derived for the main
characteristics of the relaxation process in micellar solution [6-10].

The significant progress gained in [6-10] was the introduction
of the concepts of direct and reverse fluxes of surfactant molecular
aggregates in the space of their sizes. The direct flux specifies the
intensity of fluctuation overcoming of the region of the local
maximum of the formation work for molecular aggregates located at
the aggregation number axis to the left of this region. Direct flux
corresponds to the formation of new micelles from surfactant
monomers. The micelle decomposition is also the barrier process.
Decomposition is characterized by the reverse flux specifying the
intensity of fluctuation overcoming of the region of local maximum
of the formation work by the molecular aggregates in a micellar well
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during the micelle decomposition. With the constraints on the
parameters of the dependence of the work of molecular aggregate
formation on the aggregation number formulated in [7, 8] and the
fulfillment of required hierarchy of the kinetic times of micellization,
the direct and reverse fluxes of molecular aggregates are calculated
in the stationary approximation. The knowledge of the direct and
reverse fluxes as the functions of the current concentrations of
surfactant monomers (direct flux) and the current concentrations of
surfactant monomers and micelles (reverse flux) made it possible, in
the combination with the bimodal approximation of the law of
surfactant conservation in micellar solution, to derive and study [9]
the kinetic equation for surfactant monomers at the stage of slow
relaxation of micellar solution.

Hereafter, we call the analytical approach developed in [6-10]
to the description of relaxation in micellar solution as two-flux
approximation. Being rather productive, the two-flux approximation
left unsolved a number of important problems concerning its
foundation. Such an evident, at first glance, representation of the
resultant flux of surfactant molecular aggregates in the space of their
sizes as the difference between the direct and reverse fluxes, in fact,
Is not based on any physical feature, which can be used to specify (in
the ensemble of aggregates) those aggregates that build up the direct
and reverse fluxes» The aforementioned constraints on the
parameters of the dependence of the work of molecular aggregate
formation on the aggregation number have the form of strong
inequalities. The strength of these inequalities (not so strong in
practice) determines the errors of analytical expressions used to
calculate the direct and reverse fluxes of molecular aggregates, As
the micellar solution approaches the state of equilibrium when the
direct and reverse fluxes are balanced, the weight of errors increases
and they can affect the time of slow relaxation of a solution. The
necessity of rather exact determination of surfactant monomer
concentration at the stage of slow relaxation rises also the problem of
the quality of the bimodal approximation of the conservation law for
surfactant in solution under the comparability of the amounts of
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surfactant in micellar and monomer forms. This work does not
exhaustively answer all the questions listed above. In essence, it
deals with a peculiar numerical experiment with the model micellar
solution.

Results of numerical simulation presented in this work using
the formalism of nucleation theory confirm all conclusions drawn on
the relaxation process on the basis of two-flux approximation. The
existence of the stage of the relaxation of molecular aggregate size
distribution in the characteristic regions of the variations of
aggregation numbers predicted by the analytical theory and good
agreement between the predicted and measured (in numerical
simulation) relaxation times of micellar solution are demonstrated for
typical conditions. It is also shown how the time of slow relaxation
of micellar solution observed in numerical experiment deviates from
the corresponding value predicted by two-flux approximation as we
go beyond the domain of applicability of this approximation.
Numerical algorithm proposed in this work allows us to study the
relaxation process of micellar solution even in the case when the
two-flux approximation becomes inapplicable.

1. BASIC ELEMENTS OF NUMERICAL MODEL
The study is based on the finite-difference equation of the VVolmer-
Doring-Zel'dovich-Frenkel' kinetic theory of nucleation [11]
dcn= - (Lha—1n) (n=2,34...) (1.1)
dt
where C, is the concentration of molecular aggregates containing n
surfactant molecules (correspondingly, c¢, is then monomer
concentration); the flux h of aggregates in the space of sizes is
determined by the expression
1h.=] +n-1 Cn1— Jn- Cn, (1.2)

Where j+ .1 is the average number of molecules absorbed (emitted)
per unit time by the aggregate consisting of n molecules. Omitting
argument / at concentrations en when writing equations, we
remember that Cn=Cn(t)

For the equilibrium solution of Cn(0). (1.2) results in the relation of
detailed balance
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j +n-1c n-1(0)+0 (n=2,3,4...)
which gives
Jon=jn-1+lcn, (n=2,3/4,-). (1.3)
Let us take advantage of the representation for equilibrium
distribution as
Cn(0)=cl (0) e-Wn (1.4)
where Wn is the formation work (minimal) for the aggregate
consisting of n molecules expressed in KT units (k is Boltzmann's
constant, I" is the absolute temperature).Then, expression (1.3) can be
written as
hZjnat eVt (n=234-) . (1.5)
Yet one equation representing the law of matter conservation should
be added to kinetic equation (1). In the closed
system considered below, this equation has the form Y “nc,=c,

(1.6)

n=1

where c is the total number of surfactant molecules per solution unit
volume.

The application of the formalism of nucleation theory suggests
the knowledge of the work Wn of molecular aggregate formation and
the average number of molecules j +n added to the aggregate per
unit time as a function of aggregation number n and monomer
concentration c1 However, simplified model representations for the
work Wn of molecular aggregate formation and the value are
sufficient for the purposes of this paper. Their use allows us to retain
the heart of the matter in performing study and do not aggravate it
with details.

Derivation of work Wn is based on model asymptotic
representation [12, 13] for the quasi-droplet model of molecular
aggregate, modifying it so as to fulfill equality W1= Q needed by the
meaning of the Wn value.

Then, we write,
Wn =b/2(n?~1)-2a/3(n2/3—1)+a%4b(n-1)-(n-1)1n ¢,
C10
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where ¢y, is the monomer concentration at which the plot of the
dependence of formation work Wn on n has the horizontal tangent in
the inflection point (by its meaning, concentration c10 is close to the
critical micellization concentration). Parameter b in Eq, (1.7) is
related to the hydrophilic interaction, parameter a characterizes the
value of hydrophobic effect. According to [12, 13], numerical values
of parameters a and b for aqueous surfactant solutions satisfy
relations

a~1 b«l. (1.8)

Work Wn given by Eq. (1.7) possesses all required properties [6] of
the work of spherical molecular aggregate formation in a real
surfactant solution. At ¢; < c0, Work Wn increases monotonically
with n. At ¢; > ¢y, the local maximum Wc (activation barrier) and
local minimum Ws with coordinates nc and ns, respectively
njc=((a-2Vv (b In[(c{l/c[10]))/2b)12, nlc = ((a +2 2\(bln
[(c1/¢cl1017))/2b)12 (1.9)

appear in the plot for work Wn. The region of local minimum at the
aggregation number axis is called a micellar well.

Molecular aggregates accumulated in the well are nothing other
than micelles. Characteristic halfwidth A nc of the region of local
maximum and halfwidth Ans of the micellar well are determined so
that, upon deviation from point nc by Anc, work Wn decreases by
unity compared to its value in point Anc ;upon deviation by Ans,
work Wn increases by unity compared to its value in point ns.
According to Eq. (1.7), it follows for Anc and Ans:

Anc = (4/anc -1/2-2b)1/2 , Anc=(4/2b-anc -1/2)1/2

As is shown in [12], height difference AW between the values for the
local maximum and minimum of work Wn

AW=4a/3b3/21n3/2 c1/c10

is determined in the analytical form from relation (1.7).

The AW value acts as the height of activation barrier for the process
of micelle decomposition.

Concentration cjp in Eg. (1.7) depends on parameters a and b
according to

1n c10=1n ¢y Gn-a2/4b
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where ¢ no longer explicitly depends on a and b.

Hence, expression (1.7) can be conveniently written in the following
form:

Wn=Gn—(n-1)1n cl/co (1.13)

where the first term Gn is independent of monomer concentration
and determined only by parameters a and b
Gn=b/2(n2-1)-2a/3(n3/2-1)

In view of Eq. (1.13), it is advisable to use concentration c0 as
a concentration unit for numerical calculations. When calculations
are completed, all results can be represented in any convenient units,
in particular, in units of concentration cjo,that, as was already
mentioned, is close by its meaning to the critical micellization
concentration. As is seen from Eq. (1.12), the multiplier for the
conversion of concentration in co units into the concentration in c10
units
is equal to exp (-a2/4b).

Let us consider now the jn + value. The average number of

molecules in  absorbed per unit time by the spherical aggregate
consisting of n molecules is proportional to concentration cl.
Because the theory of micellar solution contains no reliable
approximations for the dependence of the value on aggregation
number n, upon the modeling of the jn © relaxation process of
micellar solution, this dependence can be excluded at all by setting
J™M=qc' (1.15)
where q is the coefficient of proportionality. In this case, according
to Egs, (1.5), (1.7), and (1.15), the average number of molecules in
emitted per unit time by the spherical aggregate consisting of/7
molecules will be a complex function of aggregation number n.
Note that the assumption of the independence of the jn + value on the
aggregation number n within the micellar well and determination of
the jn - value from relation (1.3) using the Gaussian approximation
for the distribution of molecular aggregates over the aggregation
numbers in the micellar well was used in [2] when deriving the time
of "fast" relaxation of micellar solution.
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2. KINETIC EQUATION IN DIMENSIONLESS VARIABLES.
RELAXATION TIMES

The state of model micellar solution and the main
characteristics of molecular aggregates in this solution are
determined by the numerical values of several parameters: the a and
b parameters of work Wn of the molecular aggregate formation, total
number ¢ of surfactant molecules per solution unit volume,
concentration c0, and coefficient q in Eqg. (1.15). The dependence of
the last two parameters can be easily excluded from the consideration
changing the units of concentration and time, respectively. Indeed,
the measurement of all concentrations in the co units allows us to set
Co= 1 and the introduction of dimensionless time T := gt excludes
coefficient g from kinetic equation (1.1).

Hereafter, we deal with dimensionless parameters, unless otherwise
specified. Evidently, all results obtained are converted into
customary units, if one sets co(or ¢10) and g.

On the contrary, parameters a, b, and ¢ are the characteristic
parameters. Their values determine not only the quantitative
characteristic of the solution but also its qualitative behavior. The
choice of representative values of parameters a, b, and c is significant
for this study.

Substituting expressions (1.5) and (1.15) for coefficients j -+n
into kinetic equation (1.1), using representation (1.13) for work Wn,
and accounting for the introduction of new units, we arrive at the
equation
(n=2,34,...) (2.1)
which forms, together with the law of matter conservation (1.6), the
closed system of equations. Here, coefficients exp (Gn+1-Gn) are no
longer dependent on the monomer concentration and, at fixed
parameters a and b, are constant. Note the nonlinearity of this system
of equations that significantly complicates its analysis.

To solve Eqg. (2.1), one should set the initial condition. As was
already mentioned in Introduction, we are interested in the relaxation
of micellar solution whose initial state in characterized by the
equilibrium distribution of molecular aggregates over the
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aggregation numbers to the new relaxation state corresponding to
realized external action. The upper bar denotes the values referred to
the initial state. As an initial condition to Eq. (2.1), it is natural to
take the relation

Cn=c.,? (2.2)

The external action can be different. The simplest form is the
addition of new surfactant monomers to solution that causes the
natural disturbance of equilibrium.

However, we will concern about other disturbances when the
thermodynamic state of micellar solution varies atconstant total
number ¢ of surfactant molecules per solution unit volume.
Physically, this can correspond, for example, to the variation of the
solution temperature or pressure. Real action of such type affects to
smaller or larger extent all parameters entering into relation (1.7) for
work Wn. However, upon the numerical simulation of relaxation
process, it is sufficient to assume that the external action changed the
value of only one parameter, e.g., parameter a.

The value of this parameter prior to action we denote by -a,
after action, by a-.

TEXT 7 HRT RAISES CANCER AND STROKE RISKS
By Celia Hall

Doctors have halted a hormone replacement therapy trial
among older women after finding the risk of invasive breast cancer,
heart attacks and strokes was too great.

US researchers said that the health risks for post-menopausal women
taking a combined preparation of oestrogen and progestogen
outweighed the benefits and stopped the trial after more than five
years of its planned eight-year run.

Experts commenting on the findings urged doctors to stop
prescribing the combined pill used in the study.

But British HRT specialists said those who had been using a
combined pill for a long period should not panic and give up straight
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away. They said combined pills used in Britain were slightly
different.

Some women in both Britain and the US take an oestrogen-
only pill. Part of the trial of this pill has not been stopped.

The study of more than 16,600 healthy women gave half the
combined pill and half a placebo.

It found that HRT increased the risk of breast cancer by 26 per
cent, of heart attacks and other heart events by 29 per cent and of
strokes by 41 per cent. Overall, cardiovascular risk was increased by
22 per cent in the HRT group.

The researchers said that for individual women the treatment's
risks were low.

The figures mean that for every 10,000 women taking HRT there
would be eight extra breast cancers, eight strokes, eight blood clots
and seven coronary "events" a year.

The trial involved women in an older age group than in most
previous studies - 50 to 79 - when such health problems are more
prevalent. But it was a large randomized study which should not be
ignored « British experts said».

Dr. Val Godfree9 deputy director of the Amarant Trust, which
advises menopausal women, said those who had been taking HRT for
several years should "not panic39.

She added: "No harm is going to come to anyone in the next few
weeks or months. Women should take time for reflection and discuss
the matter with their doctors.

"It is hard to interpret the figures, but the breast cancer statistics
seem similar to a study reported in 1997 which if anything found a
slightly higher risk.

"What the reports does not do is look at the quality of life of
women taking HRT. This has been completely overlooked". Prof
David Purdie, consultant gynaecologist at Hull University, said that
British women should not be stampeded into stopping their HRT on
the basis of a study that had been prematurely terminated.

(From "The Weekly Telegraph. Issue N0.476)
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TEXT 8 THE CELLULAR RESPONSE IN
NEUROINFLAMMATION: THE ROLE OF LEUKOCYTES,
MICROGLIA AND ASTROCYTES IN NEURONAL DEATH

AND SURVIVAL

Monica J. Carson, J. Cameron Thrash, and Barbara Walter
Division of Biomedical Sciences, University of California-Riverside,
Riverside, C A 92521, USA
Abstract Neuroinflammation is a complex integration of the
responses of all cells present within the CNS, including the neurons,
macroglia, microglia and the infiltrating leukocytes. The initiating
insult, environmental factors, genetic background and age/past
experiences all combine to modulate the integrated response of this
complex neuroinflammatory circuit. Here, we explore how these
factors interact to lead to either neuroprotective versus neurotoxic
inflammatory responses. We specifically focus on microglia and
astrocytic regulation of autoreactive T cell responses.
Keywords Microglia; TREM; Antigen-presentation
1. Introduction: what is inflammation?
Throughout the body, direct injury to a tissue induces immediate
local inflammatory responses followed by systemic recruitment of
immune cells [1, 2]. The degree and extent of inflammation is a
function of the interplay between (a) the initiating insult (pathogen
and/or tissue trauma), (b) the local stromal cells and (c) the
peripheral immune system [1, 2]. A successful inflammatory
response not only eliminates any invading pathogens, but it actively
promotes wound healing and angiogenesis [1]. By contrast, chronic
and/or progressive inflammatory disease can result from a failure to
remove or resolve the initiating insult or from the dysregulated injury
response of either the affected tissue or the recruited immune system
[1].
Although the CNS is an immune privileged site, (reviewed in
[3]), inflammatory reactions can and do occur within the CNS [4].
Indeed, neuroinflammation is now recognized to be a prominent
feature of many classic neurodegenerative diseases including

174



multiple sclerosis, Alzheimer's disease, Parkinson's disease,
narcolepsy and even autism [5, 6]. However, in all of these disorders,
the role that neuroinflammation may be playing in wound healing
(i.e., in neurorepair/neuroprotection) has received less attention than
the role it likely plays in cytodestruction (i.e., neurodegeneration) [4,
7]. Furthermore, in chronic or remitting/relapsing neurodegenerative
disorders, inflammation is unlikely to be playing a purely beneficial
versus detrimental function [3]. These distinctions are not of merely
academic importance.

Several recent clinical trials have tested the efficacy of
different types of immune therapies for treating Alzheimer's disease
(AD) and multiple sclerosis (MS) [8-10]. In the AD clinical trial, the
goal was to direct the immune system to targeted destruction of
amyloid plaques [8]. In the multiple sclerosis trial, the goal was to
prevent T cell infiltration into the CNS [11]. Surprisingly, both trials
were halted for unexpected forms of CNS inflammation. In the
Alzheimer's trial, approximately 6% of the patients developed
encephalitis. As yet there is debate as to the efficacy of inducing an
auto-amyloid responses and even whether the induction of
encephalitis was in the final analysis detrimental or beneficial. In the
MS trial, three patients succumbed to a usually benign viral infection
(PML) in a manner previously associated with immune deficiency
diseases such as AIDs.

In this review, we will discuss the consequences
(neuroprotection versus neurodestruction) of the very different types
of interactions that can occur between the resident cells of the CNS
and the peripheral immune system following tissue injury or
pathogen encounter. We will focus specifically on how astrogliosis
and microgliosis affect neuronal survival. Lastly, we will review the
often overlooked role of genetics in dramatically altering the ultimate
consequences of gliosis and CNS inflammation.

2. Neuroinflammation: the players

When discussing inflammation, the immediate focus generally turns
to the "professional” immune system, specifically macrophages,
granulocytes and lymphocytes. However, most cells in the body can
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and do contribute toward inflammatory responses following injury
and/or pathogenic insults [1,2]. The initial responses of stromal cells
throughout the body play a strong role in directing the subsequent
responses of the "professional™ immune system cells [1, 2].

TEXT 9 NEW STUDY SHOWS SMOKING TOBACCO
DOUBLES RISK OF RECURRENT TUBERCULOSIS
Medical News Today

Research published today (24 March 2014) provides critical
new insight on the harmful links between smoking tobacco and
developing tuberculosis (TB). Regular tobacco smoking doubles the
risk that people who have been successfully treated for TB will
develop TB again - a condition known as "recurrent” TB. The study
is the most robust ever conducted into how smoking tobacco
increases the risk of recurrent TB. It appears in the April issue of the
International Journal of Tuberculosis and Lung Disease.

"More than ever before, we understand how tobacco harms

people who have already been successfully treated for TB," said Dr
Chung-Yeh Deng of National Yang-Ming University in Taipei, an
author of the study. "No one should undergo the long, complex
treatment for TB only to unknowingly place themselves at
heightened risk of getting the disease again. With this research we
can inform national tobacco control policies and educate patients
about the risks that smoking tobacco poses.
" The researchers followed a large sample of 5,567 TB patients in
Taiwan, each of whom had TB confirmed through bacteriologic
testing and went on to successfully complete TB treatment. Of those
patients, 1.5 percent developed a recurrent case of TB, with regular
tobacco smokers twice as likely to develop recurrent TB compared
with former smokers and with individuals who had never smoked
tobacco. Regular tobacco smokers were defined as individuals who
smoked 10 or more cigarettes - equivalent to half a pack - per day.

"Until this study was published, we didn't have a clear sense of
how smoking tobacco posed risks to TB patients who have put in the
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hard work of completing their treatment. This is a robust study with
important implications for patients, public health programs and
policy-makers alike," said Dr. Paula Fujiwara, Scientific Director of
the International Union Against Tuberculosis and Lung Disease (The
Union), which publishes the journal.

The research was announced on 24 March to coincide with World
TB Day, which marks the anniversary of Prof Robert Koch's
discovery of the bacteria that cause tuberculosis in Berlin. More than
a century later, Koch's discovery is still considered among the most
revolutionary in the history of medicine, since it paved the way to
finding a cure for the disease known in the 19th century as "The
White Plague™.

"You often see tuberculosis still referred to as an 'ancient’
disease, but this study is further evidence that TB is a fully modern
iliness that is impacting people in new ways," said Jose Luis Castro,
Interim Executive Director of The Union. "Unless we adapt our TB
control strategies to respond to newly ascertained risks, such as
smoking tobacco, the global rise in diabetes, and the overcrowding
we see in cities as the world urbanises, we will always remain two
steps behind the bacteria that cause this disease."

TEXT 10 GASEOUS IRON (II) and IRON (111) COMPLEXES
WITH BINOLate LIGANDS

Sophie Rochut,a Jana Roithovab,b Detlef Schroderc, Francesca R.
Novarad and Helmut Schwarzd
a Universite Pierre et Marie Curie, LADIR, Paris, France
b Faculty of Science, Charles University in Prague, Prague, Czech
Republic
¢ Institute of Organic Chemistry and Biochemistry, Prague, Czech
Republic
d Institut fiir Chemie der Technischen Universitit Berlin, Berlin,
Germany
Electrospray ionization (ESI) of dilute solutions of 1/1/°-bi-2-
naphthol (BINOL) and iron(Il) or iron(l11) sulfate in methanol/water
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allows the generation of monocationic complexes of iron and
deprotonated BINOL ligands with additional methanol molecules in
the coordination sphere, and the types of complexes formed can be
controlled by the valence of the iron precursors used in ESI. Thus,
iron (I1) sulfate leads to [ (BINOLate) Fe(CH3OH)n]+ complexes (n
= 0-3), whereas usage of iron(lll) sulfate allows the generation of
[(BIMOLdiate)-Fe(CH3OH)n]+ cations (n = 0-2); here, BINOLate
and BINOLdiate stand for singly and doubly deprotonated BINOL,
respectively. Upon collision-induced dissociation, the mass-selected
ions with n > 0 first lose the methanol ligands and then undergo
characteristic fragmentations. Bare [(BINOLdiate)Fe]+, a formal
iron(111) species, undergoes decarbonylation, which is known as a
typical fragmentation of ionized phenols and phenolates either as free
species or as the corresponding metal complexes. The bare
[(BINOLate)Fe]+ cation, on the other hand, preferentially loses
neutral FeOH to afford an organic C20H120+ e cation radical, which
most likely corresponds to ionized L,1’- dinaphthofurane. (J Am Soc
Mass Spectrom 2008, 19, 121-125) © 2008 American Society for
Mass Spectrometry.
BINOL (I,I'-bi-2-naphthol) is among the most important chiral
ligands used in metal-mediated asymmetric synthesis [1]. Despite a
huge base of knowledge, however, gas-phase models that would
permit a detailed understanding of enantioselective reactions at a
molecular level are still relatively scarce [2-4]. In the course of
ongoing studies of possible systems that allow probing of chiral
reactions with mass spectrometric means [3, 5, 6], we here report on
the generation of BINOL complexes of iron(ll) and iron(lll) by
electrospray ionization (ESI) and on the fragmentation behavior of
the ions formed to provide a foundation for future studies about
possible enantioselective effects in the ion/molecule reactions of
these gaseous complexes.
Experimental

The experiments were performed using a VG B10-Q mass
spectrometer, which consists of an ESI source combined with a
tandem mass spectrometer of QHQ configuration (Q stands for
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quadrupole and H for hexapole) as described in detail elsewhere [7].
In the present experiments, millimolar solutions of BINOL and
iron(I1) or iron(lll) sulfate, respectively, in methanol/water (1:1)
were introduced through a fused-silica capillary to the ESI source by
a syringe pump. Nitrogen was used as nebulizing and drying gas at a
source temperature of about 100 °C. Maximal, yields of the desired
ions (see following text) were achieved by adjusting the cone voltage
to between 30 and 90 V, respectively. For collision-induced
dissociation (CID) at low collision energies, the ions of interest were
mass-selected using Ql, interacted with xenon as a collision gas in
the hexapole H at variable collision energies (Eldb = 0-20 eV), while
scanning Q2 to monitor the ionic products. In most cases, this
pressure of xenon (typically 2 X 1Q~4 mbar) corresponds to single-
collision conditions, but for some of the more weakly bound
methanol complexes, the CID cross sections are very large, such that
a considerable number of multiple collisions take place [8]. Given
that the primary aim of the CID experiments reported here is the
illustration of trends in-relative binding energies, this aspect is not
pursued any further. The same holds true for the internal energy
content of the ions, which somewhat depends on size of the
complexes as well as the cone voltage used, but poses no particular
obstacles for the purpose of this work.

As pointed out previously, the VG Bio-Q does not allow one to
directly extract quantitative threshold information from CID
experiments due to several limitations of the commercial instrument
[7]. For weakly bound ions [8, 9], for example/ even at Elab =0¢eV a
non-negligible amount of ion decay is observed, which is in part
attributed to the presence of collision gas not only in the hexapole,
but also in the focusing regions -between the mass analyzers. Note
that this dissociation does not correspond to metastable ions because
it does not occur in the absence of collision gas. To a first
approximation, however, the energy dependence of the product
distributions in the CID spectra can be approximated by a sigmoid
function [10], which allows one to extract some semi-quantitative
information about the energetics of the ions examined [11]. Thus, the
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energy dependence of the CID fragments can be approximated by
sigmoid functions of the type li (Ecm) = [BRAL + e(E1/2-Ecm)b]
using a least-square criterion; for the parent ion M, the relation is:
Im(Ecm) = {1-Y[BRA(1 + e(E1/2,i-Ecm)bi)]} Here, BRi stands for
the branching ratio of a particular product ion Y} BRi = 1); E1/2 is the
energy at which the sigmoid function of ion intensities has reached
half of its maximum; ECM is the collision energy in. the center-of-
mass frame [ECM = mT/(mT + m1) x Elab, where mT and m1 stand
for the masses of the collision gas and the ion, respectively]; and b
describes the rise of the sigmoid curve. In consecutive dissociations,
all secondary product ions are added to the intensity of the primary
fragment. Further, non-negligible ion decay at Elab = 0 eV as well as
some fraction of non-fragmenting parent ions at large collision
energies are acknowledged by means of appropriate scaling and
normalization procedures. This empirical, yet physically reasonable
approach is able to reproduce the measured ion yields quite well;
note, however, that this simplified formalism does not explicitly
include a treatment of competitive branching ratios at elevated
energies. It is also quite obvious that the term E1/2 used in the
exponent does not correspond to the intrinsic appearance energies of
the fragmentation of interest, not to speak of the corresponding
thermochemical thresholds at O K. The phenomenological
appearance energies given earlier are derived from linear
extrapolations of the rise of the sigmoid curves at E1/2 to the
baseline.

TEXT 11 LIPIDS, MEMBRANES AND CELL COAT

The boundary between a living cell and its surroundings is the
incredibly thin (7-10 nm) plasma membrane. This vital partition,
which controls the flow of materials into and out of a cell and which
senses and controls the response of cells to hormones and other
external signals, consists largely of phospholipids together with
embedded proteins. The nonpolar chains of the phospholipids stick
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together to form a double molecular layer or bilayer which provides
the basic structure of almost all biological membranes.

Phospholipids, together with other natural materials that have a
high solubility in apolar solvents or are structurally related to
compounds with such solubility properties, are classified as lipids.
The most abundant lipids are the fats, compounds that are stored by
animals and by many plants as an energy reserve. Other lipids form
the outer cuticle of plants and yet others serve as protective coatings
on feathers and hair. Vitamins A, D, K, and E and ubiquinone are all
lipids as are a variety of hormones and such lightabsorbing plant
pigments as the chlorophylls and carotenoids. Many of these
compounds are dissolved in or partially embedded in the plasma
membrane of bacteria or in the mitochondrial and chloroplast
membranes of higher organisms. Membranes serve many purposes.
The most obvious is to divide space into compartments. Thus, the
plasma membrane forms cell boundaries and mitochondrial
membranes separate the enzymes and metabolites of mitochondria
from those of the cytosoL Membranes are semipermeable and
regulate the penetration into cells and organelles of both ionic and
nonionic substances. Many of these materials are brought into the
cell against a concentration gradient. Hence, osmotic work must be
done in a process known as active transport. Many enzymes,
including those responsible for most of the oxidative metabolism of
cells, are found in membranes of bacteria and of mitochondria.
Within the chloroplasts of green leaves, highly folded membranes
containing chlorophyll absorb energy from the sunlight. Thin
membranes contain the photoreceptor proteins that function in vision.
Electrical impulses are transmitted along the membranes of nerve
cells.

The outer surfaces of membranes are designed to interact with
the cell's external world. Special receptors sense the presence of
hormones. Binding proteins await the arrival of needed nutrients and
help to bring them into cells. Highly individual arrangements of
protein and of the carbohydrate called antibodies help to prevent
attack by foreign bacteria, viruses, and toxins.
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Fatty Acids, Fatty Alcohols, and Hydrocarbons

Notice that fatty acids have straight carbon chains and may
contain one or more double bonds. Except for the smallest members
of the series, which are soluble in water, fatty acids are strongly
hydrophobic. However, they are all acids with pKa values in water
of-4.8. To the extent that free fatty acids occur in nature, they are
likely to be found in interfaces between lipid and water with the
carboxyl groups dissociated and protruding into the water. However,
most naturally occurring fatty acids are esterified or combined via
amide linkages in complex lipids. For example, ordinary fats are
largely the fatty acid esters of glycerol called triacylglycerols
(triglycerides).

There is a seemingly endless variety of fatty acids, but only a
few of them predominate in any single organism. Most fatty acid
chains contain an even number of carbon atoms. In higher plants the
C16 palmitic acid and the C18 unsaturated oleic and linoleic acids
predominate. The C18 saturated stearic acid is almost absent from
plants and C20 to C24 acids are rarely present except in the outer
cuticle of leaves. Certain plants contain unusual fatty acids which
may be characteristic of a taxonomic group. For example, the
Compositae (daisy family) contain acetylenic fatty acids and the
castor bean contains the hydroxy fatty acid ricinoleic acid.

Like plants, animals contain palmitic and oleic acids. In
addition, large amounts of stearic acid and small amounts of the C20,
C22, and C24 acids are also present. Phospholipids of photoreceptor
membranes of the retina contain fatty acid chains as long as C36. The
variety of fatty acids found in animals is greater than in a given plant
species. A large fraction of the fatty acids present in most higher
organisms are unsaturated and contain strictly cis double bonds.

Bacteria usually lack polyunsaturated fatty acids but often
contain branched fatty acids, cyclopropanecontaining acids, hydroxy
fatty acids, and unesterified fatty acids. Mycobacteria, including the
human pathogen Mycobacterium tuberculosis, contain my colic
acids. In these compounds the complex grouping R contains a variety
of functional groups including -OH, -OCH3, C=0, -COOH,
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cyclopropane rings, methyl branches, and C=C bonds. Each species
of Mycobacterium contains about two dozen different mycolic acids
as well as other complex C30 -C56 fatty acids.

Certain polyunsaturated fatty acids are essential in the human
diet. One of these, arachidonic acid (which may be formed from
dietary linoleic acid), serves as a precursor for the formation of the
hormones known as prostaglandins and a series of related
prostanoids. Lipids of animal origin also contain unusual unsaturated
fatty acids. Among them, conjugated linoleic acids are receiving
attention for their possible cancer-preventive action. The
predominant form in meats, dairy products, and the human body is
the C18 9-cis, 11-trans isomer whose two double bonds are
conjugated.

Other lipid components include the fatty alcohols which are
formed by reduction of the acids. These are esterified with fatty acids
to form waxes. Both fatty alcohols and free fatty acids occur in
waxes together with the esterified forms. These mixtures are found
on exterior surfaces of plants and animals. Plants and, to a limited
extent, animals are able to decarboxylate fatty acids in a multistep
process to alkanes and these too are important constituents of some
waxes. Small amounts of fatty acid amides such as cis-9,10-
octadecenoamide are present in low concentrations in the
cerebrospinal fluid of cats and rats as well as humans. This
compound accumulates in cats that are deprived of sleep. When the
synthetic compound was injected into rats they fell into apparently
normal sleep.

Insects make unsaturated as well as saturated hydrocarbons.
The former as well as long-chain alcohols and their esters often form
the volatile pheromones with which insects communicate. Thus, the
female pink bollworm attracts a male with a sex pheromone
consisting of a mixture of the cis,cis and cis,trans isomers of 7,11-
hexadecadienyl acetate, and European corn borer males are attracted
across the cornfields of lowa by cis-11-tetradecenyl acetate. Addition
of a little of the trans isomer makes the latter sex attractant much
more powerful. Since more than one species uses the same attractant,
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it is possible that the males can distinguish between different ratios
of isomers or of mixtures of closely related substances.
Acylglycerols, Ether Lipids, and Waxes

The components of complex lipids are linked in a variety of
ways. Often, glycerol acts as the central unit, e.g., combining in ester
linkage with three fatty acids to form triacylglycerols (triglycerides),
the common fats of adipose tissues and plant oils. Diacyl- and
monoacylglycerols (diglycerides, and monoglycerides) are present to
a lesser extent. In addition, small amountsof alkyl ethers or alkenyl
ethers are often present in isolated lipids. They are especially
abundant in fish liver oils.

These ether lipids are all chiral molecules with an R
configuration but are derivatives of the nonchiral glycerol. The
carbon atoms of glycerol are numbered using the stereochemical
system. Most phospholipids are derivatives of the sn-3 phosphate
ester of glycerol.

Triacylglycerols and the ether lipids described in the previous
section are classified as neutral lipids. Other neutral lipids are
alcohols, waxes, aldehydes, and hydrocarbons derived from fatty
acids. These sometimes have specific biological functions. For
example, fatty aldehydes are important in the bioluminescence of
bacteria.

Phospholipids

As major constituents of biological membranes, phospholipids
play a key role in all living cells.

The two principal groups of phospholipids are the
glycerophospholipids (glycerophosphatides) which contain the
alcohol glycerol and the sphingophospholipids which contain the
alcohol sphingosine. The glycerophospholipids can be thought of as
arising from the building blocks glycerol, fatty acids, the dihydrogen
phosphate ion H2PO4 -, and the appropriate alcohol by removal of
four molecules of water. They are derivatives of sn-glycerol-3-
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phosphate. Esterification of this alcohol with two fatty acids gives a
phosphatidic acid. Formation of a phosphate diester linkage to one of
the alcohols choline, serine, or ethanolamine vyields a
glycerophospholipid. The resulting three groups of phospholipids are
called phosphatidylcholine (lecithin), phosphatidylserine, and
phosphatidylethanolamine, respectively. The phosphate and choline,
ethanolamine, or serine portions of the phosphatide are electrically
charged and provide a polar "head" for the molecule. In all three
cases the positively charged group is able to fold back and form an
ion pair with the negatively charged phosphate group. However, the
methyl groups surrounding the nitrogen in phosphatidylcholine
prevent a very close approach and with phosphatidylserine the
adjacent carboxylate group weakens this electrostatic interaction.
Unlike the triacylglycerols, most of which are liquid at body
temperature, phospholipids are solid at this temperature. This
property, like the ionic properties of the phosphatides, is doubtless
related to their suitability for functioning in biological membranes.

Lecithins and related phospholipids usually contain a saturated
fatty acid in the C-1 position but an unsaturated acid, which may
contain from one to four double bonds, at C-2. Arachidonic acid is
often present here. Hydrolysis of the ester linkage at C-2 yields a
l«acyl-3-phosphoglycerol, better known as a
lysophosphatidylcholine. The name comes from the powerful
detergent action of these substances which leads to lysis of cells.
Some snake venoms contain phospholipases that form
lysophosphatidylcholine. Lysophosphatidic acid (1-acyl-glycerol-3-
phosphate) is both an intermediate in phospholipid biosynthesis and
also a signaling molecule released into the bloodstream by activated
platelets.

Another group of phosphatides contain the
hexahydroxycyclohexane known as inositol. Phosphatidylinositol, as
well as smaller amounts of phosphatides derived from phosphate
esters of inositol are present in membranes of all eukaryotes and have
a specific role in regulating responses of cells to hormones and other
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external agents. Phosphatidylinositol also forms part of "anchors"
used to hold certain proteins onto membrane surfaces.

Bacteria and plants often make the anionic phosphatidyglycerol
in which the second glycerol is esterified at its sn-1 position with the
phosphate.  Bacteria, as well as mitochondria, contain
diphosphatidylglycerol (cardiolipin) in which phosphatidyl groups
are attached at both the 1 and 3 positions of glycerol. Ether
phospholipids are also widely distributed. The alkenyl ether analogs
of phosphatidylcholine are called plasmalogens. In neutrophils the 1-
O-alkyl ethers contain the major share of the cell's arachidonic acid,
which is esterified in the 2 position.

Many other phospholipids are present in small amounts or in a
limited number of species. These include phosphonolipids, which
contain a C-P bond and are abundant in ciliate protozoa such as
Tetrahymena and in some other invertebrates. Phosphonoethylamine
replaces phosphoethanolamine in these lipids. A consequence of this
structural alteration is a high degree of resistance to the action of the
enzyme phospholipase C The phosphonolipids of the external
membrane of Tetrahymena are also ether lipids with an alkoxy group
in the sn-1 position. This makes them resistant to phospholipase Al
as well. These two properties appear to protect the naked cell
membranes of the protozoa from their own phospholipases which
may be secreted into the environment.

Glyeolipids

The polar heads of the glycoglycerolipids lack phospho groups
but contain sugars in glycosidic linkage. Large amounts of the
galactolipids shown in the following structure are found in
chloroplasts. The monogalactosyl diacylglycerol is said to be the
most abundant polar lipid in nature. Chloroplasts also contain the
following sulfolipid, an anionic sulfonate. Marine algae as well as
aquatic higher plants accumulate arsenophospholipids.

The plasma membrane of mammalian male germ cells contains
the following sulfogalactosylglycerolipid. It is found only in
spermatozoa and testes, in which It accounts for 5 - 8% of total lipid,
and in the brain, in which it accounts for only 0.2% of total lipid.
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A variety of acylated glucolipids and phosphoglucolipids, including
monoglucosyl and diglucosyl diacylglycerols, have been identified in
membranes of the cell-wall-less bacterium Acholeplasma laidlawii.
The following glycolipid from the methanogen Methanosarcina is
identical to the core structure of eukaryotic
glycosylphosphatidylinositol membrane protein anchors.
Sphingolipids

The backbone of the sphingolipids is the basic alcohol
sphingosine (sphingenine) or a related long chain base. At least 60
such bases have been identified. They vary in chain length from C14
to C22 and include members of the branched iso and anteiso series.
Up to two double bonds may be present. Sphingosine contains 18
carbon atoms and is formed from palmitic acid and serine. An
intermediate in the formation of sphingosine is the saturated
sphinganine (dihydrosphingosine), which is also a common
component of animal sphingolipids. Hydroxylation of sphinganine to
phytosphingosine occurs in both plants and animals, especially
within  glycolipids. The name comes from the fact that
phytosphingosine was first discovered in plants.

Sphingosine-containing lipids are classified as
sphingophospholipids (sphingomyelins) and sphingoglycolipids. In
both cases the sphingosine is combined in amide linkage with a fatty
acid to form a ceramide which still contains a free hydroxyl group
able to combine with another component. In the sphingomyelins,
which were first isolated from human brain by Thudicum in 1884,
the additional component is usually phosphocholine. Ceramide
aminoethylphosphonates and related glycolipids occur in some
invertebrates.
The cerebrosides are glycosides of ceramide containing galactose or
glucose.
They are found in relatively large amounts in the brain where
monogalactosylceramide predominates. Cerebrosides also occur in
other animal tissues and to a lesser extent in plants. Many
glycosphingolipids contain.
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TEXT 12 POLYACRYLAMIDE BASED HYDROGELS:
SYNTHESIS, CHARACTERIZATION AND APPLICATIONS
Alka Tangri
B.N.D College Kanpur, Uttar Pradesh, India.

Abstract Hydrogels are polymeric networks those imbible large
quantity of water without dissolving themselves, Hydrogeis contain
water solubility groups
Research article
Such as -OH, -COOH, -NH2, -CONH2, and-S03H. Polyacrylamide
hydrogel is widely used in ophthalmic operations, drug treatment,
food packaging products, and water purification. This review
describes the various methods of synthesis of polyacrylamide based
hydrogel; characterization of polyacrylamide based hydrogel by
D.S.C ,S.EE.M, LR; various properties of polyacrylamide based
hydrogels like swelling, mechanical, rheological, and various
application of polyacrylamide based hydrogel in drug delivery, heavy
metal removal, medical fields and agricultural fields.
Keywords: Polyacrylamide, Water absorbent
1. INTRODUCTION

Hydrogels are water-swellable, three-dimensional polymeric
networks. The capacity of hydrogels to absorb water is enormous and
can be as much as 1000 times the mass of polymer (Huglin and
Zakaria (1986); Peppas and Mikos (1986); Given and Sen (1991);
Kulicke and Noltelman (1989). Hydrogels find application in food
industry (as thickening agents, etc.), in pharmaceuticals (as
controlled release preparations etc.), agriculture and related fields (in
controlled release of moisture, fertilizers, pesticides, etc.), technical
and electronic instruments (as a protector from corrosion, and short
circuits, etc.), biomedicine (as artificial organs etc.), bioengineering
(in biomolecular immaobilization), veterinary medicine, photographic
technology and as an adsorbent for removal of some unwanted agent
in environmental application(Kulicke and Noltelman (1989); Roorda
et al, (1986); Kost and Langer (1987).
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Acrylamide based hydrogel are the most common hydrogel.
These hydrogel undergo large volume transition on swelling but they
lack hydrolytic stability. Their hydrolytic stability  can be
increased if substituted acrylamides have alkyl or hydroxy alkyl
groups (Ghanshyam et al., (2000). Polyacrylamide hydrogel is an
atoxic, stable, nonresorbable sterile watery gel consisting of
approximately 2.5% cross-linked polyacrylamide and nonpyrogenic
water. Polyacrylamide hydrogel is widely used in ophthalmic
operations, drug treatment, food packaging products, and water
purification
2. Various methods of synthesis of polyacrylamide based hydrogels
2.1 Overview
Polyacrylamide is synthetic polymer derived from acrylamide
monomer. Polyacrylamide is crosslinked polymer of acrylamide. In
the cross-linked form, it is highly water-absorbent, forming a soft
gel.  Generally, polyacrylamide hydrogels results from
polymerization of acrylamide with a suitable bifunctional
Crosslinking agent, most commonly, N,N'-methylenebisacrylamide
(bisacrylamide).
2.2 Structural features and chemistry of Polyacrylamide

Polyacrylamide (IUPAC poly (2-propenamide) or poly (1-
carbamoylethylene) is a polymer (-CH2CHCONH2-) formed from
acrylamide subunits that can also be readily cross-linked.

Polyacrylamide is a cross-linked polymer of acrylamide. In the
cross-linked form, it is highly water-absorbent, forming a soft gel
used in such applications as polyacrylamide gel electrophoresis and
in manufacturing soft contact lenses. In the straight-chain form, it is
also used as a thickener and suspending agent. (Note.l)
2.3 Synthesis of Polyacrylamide based Hydrogel
2.3.1 Radiation Method

A radiation technique is a widely used technique for
preparation of hydrogels because a polymer in aqueous solution or
water-swollen state readily undergoes crosslinking on irradiation to
yield a gel-like material (Rosiak et al., (1983). Radiation technique
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offers unique advantages for preparing polymer and hydrogels from
vinyl monomer without the addition of any chemical substances
(Rosiak etal., (1988). Dilek et al., (2002) prepared Acrylamide
(AAm)/acrylic acid (AAc) hydrogels in the cylindirical by Y-
irradiating binary systems of AAm/AAc with 2.6-20.0 kGy Y-rays. .
Alam et al., (2004) described that hydrogels have been synthesized
from 10%, 20%, 30%, 40%, 50% and 60% aqueous solutions of
acrylamide monomer by gamma radiation employing doses in the
range of 0.2-30 kGy from a Co-60 source

Tuncer et al., (2007) prepared macroporous poly (acrylamide)
[poly (AAm)] hydrogels by using poly (ethylene glycol) (PEG) with
three different molecular weight as the pore-forming agent during the
radiation induced polymerization reaction..
2.3.2 Crosslinking Method synthetic polymers for the preparation of
crosslinked structures is polyacrylamide (PAAm) (Thomas WM.,
(1964). Highly crosslinked polymers are generally chemically
prepared from their monomers or polymers in the presence of cross-
linking agents.(Note 2) Marcos et al.,, (2005) prepared novel
superabsorbent hydrogels were manufactured using chemically
modified cashew gum (CGMA) and acrylamide (AAm) as reactants.
Zolfaghari et al., (2006) prepared nanocomposite type of hydrogels
(NC gels) by crosslinking  the polyacrylamide/montmorillonite
(Na-MMT) clay aqueous solutions with chromium (I11).
Camelia et al., (2007) synthesized a polyacrylamide-based hydrogels

by simultaneous polymerization/crosslinking method.

2.3.3 Free radical Polymerization Method

Hydrogels are  usually prepared by  freeradical
copolymerization of acrylamide (AAm)-based monomers with a
chemical cross-linker such as N,N -methylenebis (acrylamide)
(BAAM) in an aqueous solution (Oguz and Wilhelm, (2007). Bajpayi
and Dubey, (2004), developed a pH sensitive terepolymeric hydrogel
system based on acrylamide, methacrylamide, and acrylic acid by
free radical polymerization.
3.1 Fourier transform-Infrared Spectroscopy
(FT-1.R) of Polyacrylamide based Hydrogel
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In view of the increasing importance, the structure and
conformation of polyacrylamide (PAAm) based hydrogels have
received considerable attention in thel last two decades; Vibrational
spectroscopy is potentially useful tool for structural analysis and
deriving conformational variations for polyacrylamide (PAAmM)
based hydrogelsThe FTIR spectra of PAAm hydrogel (Figure 8),
shows significantly lesser amount of hydroxyl groups as compared to
hydrolyzed PAAm, and the amide band has also shifted in the lower
side possibly due to hydrogen bonding. The bands at 3080 and
2975cm1 corresponding to =CH2 and =CH-disappear.(Note.3)

3.2 Thermal studies of Polyacrylamide based hydrogel

Differential scanning calorimeter (DSC) is an effective tool for
studying the cure kinetics and it also helps in establishing cure
mechanism (Kudela et al., (1985). In the initial phase of cross-linking
reaction and at lower temperature rapid hydrolysis occurred which
was endothermic in nature, but at higher temperature curing reaction
was favoured. Isothermal cure kinetics revealed that curing reaction
was n ' ‘order type and followed third order kinetics. The study also
indicates that with the degree of conversion 0 .25-0.26. both curing
and hydrolysis occurs simultaneously but at higher conversions
curing reaction proceeds alone. (Singhal et al., (2002). (Note. 4)

3.3 Morphological studies of Polyacrylamide based hydrogel by
Scanning Electron Microscopy (S.E.M).

Tuncer et al., (2007) prepared macro porous poly (acrylamide)
[poly (AAm)] hydrogels by using poly (ethylene glycol) (PEG) with
three different molecular weight as the pore-forming agent during the
radiation induced polymerization reaction, n. The cross-sectional
SEM micro pictures of the freeze dried traditional and PEG-modified
hydrogels are exhibited in Fig.. (Note.5)

Scanning electron microscopy experiments, together with swelling
ratio studies, reveal that the PEG-modified hydrogels are
characterized by an open structure with more pores and higher
swelling ratio, but lower mechanical strength, compared the
conventional hydrogel (Tuncer et al., (2006). Figure. Shows the SEM
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photos of the surface structure of the conventional and PEG modified
hydrogels. (Note.6)
3.4 Fluorescence Monitoring of Polyacrylamide based Hydrogel

Among the various types of hydrogels polyacrylamide (PAAmM)
gel is most suitable for optical studies because it remains optically
transparent for a wide range of concentrations of the monomer and
the cross-linker. While in such a gel most of the molecules move
freely and hence a fluorescent probe molecule experiences a
solution-like environment, movement of a minute fraction of the
probe molecules is markedly restricted (Dickson, et al., (1996).
(Note.7)

Figure 13 depicts the absorption spectrum of 4-AP in 5% PAA
gel. It is readily seen that the absorption spectrum is remarkably
similar to that of 4-AP in water20 with the characteristic peaks at
around 255, 302, and 362nm except for the slight blue shift by
8nmingel compared to water.

4. Properties of polyacrylamide based hydrogel
4.1 Swelling Properties
The most important property of hydrogels based on acrylamide is its
ability to imbibe water while elasticity of stretched network opposes
osmotic swelling. Swelling of hydrogel can be expressed in weight,
volume and length units and weight fraction of water (Wf) in a
hydrogel is given as:
Wf=__ (Weight of wet hydrogel - Weight of dry hydrogel)

Weight of Wethydrogel
Dsw = (Weight of wet hydregel)

(Weigt of dry hydrogel)
For practical purposes, volume swelling unit is swelling ratio (Rsw)
defined as:
Rsw =Dsw x do x Volume of wet hydrogel

dsw Volume of wet hydrogel

Where dp and dsw are densities of dry gel and swollen gels,
respectively. Eylem and Tuncer, (2007) synthesized
poly(acrylamide-co-acrylic acid) [P(AAm-co-AAc)] hydrogels
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by free-radical crosslinking copolymerization of  acrylamide
(AAmM) monomer at fixed amount.
4.2 Mechanical Properties

Valles et al., (2003) investigated the equilibrium swelling and
the plateau elastic modulus of a family of hydrogels made by the
polymerization of acrylamide with itaconic acid or method. Lin et al.,
(2004) studied the mechanical properties of a polyacrylamide gel
with reversible DNA crosslink's.
4.3 Rheological Properties
Shevchenko et al., (2003) studied the rheological properties of
hydrogels of polyacrylamide-based polyelectrolytes.
Kundu et al., (2008) described a cavitation rheology technique to
characterize the network mechanics of polyacrylamide hydrogel
materials, a common material used in many biological applications
4.4 Equilibrium Properties

Equilibrium properties of polyacrylamide hydrogels are studied
a function of volume change transition by water absorption or
desorption. It was observed that under certain condition hydrogel
undergo a discontinuous volume phase transition (Tanaka et al.,
(1981). Henmei and Haruma, (2007) studied the forming process and
characteristics of monodispersed hydrogel microspheres of
poly(acrylamide-methacrylic acid) with sharp pH-volume transition.
5. Application of polyacrylamide based hydrogel
5.1 Drug delivery

Controlled drug delivery is gaining importance over the
conventional methods of drug administration because of its inherent
benefits. Self-regulated release from the delivery vehicle may
enhance drug potency with a sustained action. Makarand et al.,
(2000) describes a novel hydrogel blend of polyacrylamide with
chitosan for controlled delivery of antibiotics. Anionic hydrogels are
used in the design of intelligent controlled release devices for site-
specific drug delivery of therapeutic proteins to the large intestine.(
Satish et al., 2006) Rosangela et al., (2008) reported that the blends
formed by electrochemical polymerization of polypyrrole (PPy) into
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polyacrylamide (PAAm) hydrogels were used as devices for
controlled drug release.

5.2 Heavy Metal Removal

Hydrogels of two important biopolymers (dextrin and starch) with
different acrylamide monomers viz., acrylamide, N-isopropyl
acrylamide and  2-acrylamido-2-methylpropanesulfonic  acid
and crosslinked with N,N-methylene bisacrylamide were used as
sorbents for three transition metal ions. Effect of functionalization of
hydrogels by partial hydrolysis with 0.5 M NaOH on metal ion
uptake has also been studied, and it results in appreciable uptake of
Cu2+ ions and Fe2+ ions but in total rejection of Cr6+ ions These
results are of interest for the development of hydrogel-based
technologies for water purification and metal ions separation and
enrichment ( Chauhanetal., (2006).

5.3 Medical Fields

A hydrogel for use as a prosthetic device for supplementing,
augmenting or replacing cartilage in the intra-articular cavity of a
joint and for treatment or prevention of arthritis. The hydrogel may
be a polyacrylamide hydrogel obtained by combining acrylamide and
methyl ene bis-acrylamide (Petersen, Jens. (2007).

Jens Petersen., (2007) described a bio-stable hydrogel for use in the
treatment and prevention of incontinence and vesicouretal reflux.

6. CONCLUSION

Polyacrylamide based hydrogel are the most common
hydrogel. Polyacrylamide hydrogel is an atoxic, stable,
nonresorbable sterile waterygel consisting of approximately 2.5%
cross-linked polyacrylamide and nonpyrogenic water.

From this review it is concluded. Among the various method
used for synthesis of acrylamide based hydrogel the radiation method
has advantages over others, especially with respect to a clean
environment and higher production rate It is also concluded from this
review that Hydrogels based on Polyacrylamide are widely used
hydrogels which have variety of applications in drug delivery devices
artificial muscles, seperation of chemical system, sensors, artificial
corneas, eye capillary drains, plastic surgery an biomaterials.
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Hydrogels based polyacrylamide played an important role in
environmental management. Hydrogels based on polyacrylamide has
widely used for removal of heavy metal ions from water system and
protect the environment from harmful effect caused by heavy metal.
Hydrogels based on polacrylamide have wide potential for used as
superadsorbent, sanitary materials as specific sorbents separation and
enrichment technologies. Graft copolymer of hydroxyethylcellulose

and hydroxypropylcellulose with AAm have been reported as
strong flocculants against effluents of tannery, electroplating,
spinning mils and brewries. Graft copolymers of starch and
cellulosics like carboxymethylcellulose with AAm are efficient
flocculants and these combine both efficiency of AAm and shear
stability of polyaccharides.

Finally it is concluded that hydrogels based on Polyacrylamide
is very useful hydrogel which have variety of application in drug
delivery, heavy metal removal, medical fields, agricultural fields and
industrial fields.
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PA3JIEJI V TEXTS FROM PERISCOPE - REVIEW
TEXT 1 THE MOST URGENT TASK FOR HUMANITY

International organised crime has become a $2 trillion
behemoth that threatens to pervert democracy around the world and
fuel already dangerous levels of global inequality, a new study
warns. While the world is getting richer, the relentless rise of
organised crime has emerged as one of the most potent threats to the
planet's future, alongside global warming and the scarcity of
drinkable water, according to the State of the Future survey by the
World Federation of United Nations Associations.

The annual takings of criminal gangs around the world are
roughly equivalent to Britain's GDP, or twice the world's combined
defence budgets. Half of that amount is paid as bribes, which tend to
make the rich and powerful even wealthier. The 225 richest people
on the planet now earn the same as the poorest 2.7bn, equivalent to
40% of humankind, the report finds. And although democracy is on
the rise, with nearly half the world's population now living in
democratic systems, it is in danger of being demolished by a culture
of bribery.

"The implications the world has to understand is that
government decisions can be bought and sold," Jerome Glenn, head
of the association's millennium project and one of the report's authors
said. "What happens if organised crime decides that instead of
buying and selling cocaine or heroin, it's going to buy and sell
government decisions? That's a threat to democracy.” Contrary to the
stereotype of the banana republic, only a minority of the political
bribes paid each year goes to public officials in the developing
world. The report published this week finds "billions of dollars worth
of bribes paid each year go in the pockets of public officials in rich
countries” where decision taking is "vulnerable to vast amounts of
money".

Much of the income, more than $520bn, that flows through the
world's black economy comes from counterfeiting and piracy. The
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drug trade is the second biggest earner, with an estimated $320bn in
takings. Human trafficking is a small industry by comparison, worth
under $44bn but arguably the most pernicious. According to the UN,
up to 27 million people are now held in slavery, far more than at the
peak of the African slave trade. The majority of the victims this time
are Asian women. The report says: "Violence against women by men
continues to cause more casualties than wars do today.” One in five
women around the world will be a victim of rape or attempted rape in
her lifetime. The situation is so bad schools should teach girls martial
arts for selfdefence, it says.

The survey, however, does find that for most people the world
is becoming "a better place”, and should continue to improve over
the next decade, with generally rising incomes, life expectancy and
access to health and education. The global economy grew by 5.4% in
2006, far outstripping population growth of just over 1%. "At this
rate, world poverty will be cut by more than half between 2000 and
2015, meeting the UN millennium development goal for poverty
reduction, except in sub-Saharan Africa,” it predicts. According to
the WHO, the world's average life expectancy is expected to
increase, from 48 years for those born in 1955, to 73 years for those
born in 2025.

And despite the continuing atrocities in Iraq, Afghanistan and
Darfur, the world is overall becoming a more peaceful place,
according to the report. In Africa the number of conflicts fell from 16
in 2002 to just five in 2005. By crunching all this data into an overall
measure of wellbeing, the report's authors have derived an index for
the future. It slopes reassuringly upwards over the next 10 years but
the principal threats to this optimism appear to come from such
effects as poverty levels, global warming, water shortages and
organised crime. The last may be the most dangerous because of its
capacity to subvert decision making and because there is little
conceited international action to combat the threat.

"It is time for an international campaign by all sectors of
society to develop a global consensus for action against transnational
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organised crime which has grown to the point where it is increasingly
interfering with the ability of governments to act,” the report says.

It points out that the global estimate of 13 to 15 million
children made orphans through Aids represents a gigantic pool of
potential foot-soldiers for criminal gangs. "There is nothing stopping
it," Mr. Glenn said. "There is no global strategy."

TEXT 2 THE WORLD’S RUBBISH DUMP

CNN NEWS, 12.04.08: A “plastic soup™ of waste floating in
the Pacific Ocean is growing at an alarming rate and now covers an
area twice the size of the continental United States, scientists have
said. The vast expanse of debris - in effect the world's largest rubbish
dump - is held in place by swirling underwater currents. This drifting
"soup"” stretches from about 500 nautical miles off the Californian
coast, across the northern Pacific, past Hawaii and almost as far as
Japan. Charles Moore, an American oceanographer who discovered
the "Great Pacific Garbage Patch™ or "trash vortex", believes that
about 100 million tons of flotsam are circulating in the region: "The
original idea that people had was that it was an island of plastic
garbage that you could almost walk on. It is not quite like that. It is
almost like a plastic soup. It is endless. Marine detritus includes
plastic bottles, golf balls, plates, knives, forks, toothbrushes, helmets,
tubes, beach toys, syringes and fishing tackle."

Curtis Ebbesmeyer, an oceanographer and leading authority on
flotsam, has tracked the build-up of plastics in the seas for more than
15 years and compares the trash vortex to a living entity: "It moves
around like a big animal without a leash. When that animal comes
close to land, as it does at the Hawaiian archipelago, the results are
dramatic. The garbage patch comes up, and you get a beach covered
with this confetti of plastic,” he added.

The Mediterranean suffers more pollution from discarded
plastics than any other sea, especially the north-west sector that
washes up on holiday resorts in Spain, France and Italy, an
ecological study has found. Around 6.5 million tons of rubbish lie

198



below the surface of the world's oceans. The highest concentration by
far - including almost 2,000 pieces of plastic per square kilometre - is
in the Mediterranean. A separate Spanish study also predicts global
warming will bring hurricanes to the Mediterranean, whipping
usually tranquil waters into cyclones. This means the garbage may
not remain on the seabed for long. Most of the human rubbish in the
seas consists of plastic containers and bags. These present a serious
environmental problem if you bear in mind that their average life,
before they disintegrate, is around 450 years. The non-biodegradable
pieces of rubbish that wash on to the beaches of southern Europe
form only 15 per cent of the total. "Most of it we never see, since 70
per cent sits on the sea bed. And another 15 per cent floats suspended
in the water,” said Mario Rodriguez, Greenpeace's campaigns
director. "Our perception that the Mediterranean is clean is false.
During the holiday season the beaches are cleaned constantly. But, if
you stroll along a beach between September and May, you find
plastic rubbish all over the place."

Greenpeace's report Plastics Debris in the World's Oceans,
produced last year, compiles all current data on the matter. Yesterday
was the first time they focused on the Mediterranean. "It's clear we
are drowning in a sea of plastics,” Mr Rodriguez said. The pollution
is due to the sea being enclosed, surrounded by industrialised
countries, and with high levels of tourism and commercial traffic. A
recent study of the endangered loggerhead turtle off Spain's
Mediterranean coast found that 75 per cent of them had swallowed
plastic bags. Mr Rodriguez said: "We have to understand the sea is
not a tip; it will constantly return to us what we throw in." Plastic
debris compounds an already serious pollution situation in the
Mediterranean.

199



TEXT 3 WHO WANTS TO LIVE FOR EVER ?

By tweaking our DNA, we could soon survive for hundreds of years
- if we want to. Steve Connor reports on a breakthrough that has the
science world divided. If this work could ever be translated into
humans, it would mean that we might one day see people living for
800 years. But is this ever going to be a realistic possibility?

Valter Longo is one of the small but influential group of
specialists in this area who believes that an 800-year life isn't just
possible, it is inevitable. It was his work at the University of
Southern California that led to the creation of a strain of yeast fungus
that can live for 10 weeks or more, instead of dying at its usual
maximum age of just one week. By deleting two genes within the
yeast's genome and putting it on a calorie-restricted diet, Longo was
able to extend tenfold the lifespan of the same common yeast cells
used by bakers and brewers.

There is, of course, a huge difference between yeast cells and
people, but that hasn't stopped Longo and his colleagues suggesting
that the work is directly relevant to human ageing and longevity.
"We're setting the foundation for reprogramming healthy life. If we
can find out how the longevity mechanism works, it can be applied to
every cell in every living organism,"” Longo says. "We're very, very
far from making a person live to 800 years of age. | don't think it's
going to be very complicated to get to 120 and remain healthy, but at
a certain point I think it will be possible to get people to live to 800. |
don't think there is an upper limit to the life of any organism.” For
most gerontologists - people who study the science of ageing - such
statements are almost heretical. There is a general view in this field
that there is a maximum human lifespan of not more than about 125
years. Jeanne Calment, the oldest documented person, died at the age
of 122 years and 164 days. According to the orthodox view of
ageing, she was one of the few lucky enough to have reached that
maximum, upper limit of human lifespan.

The attitude of most mainstream gerontologists towards the
idea that people may one day live for many centuries - or even 1,000
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years, as one scientific maverick has suggested - is best summed up
by Robin Holliday, a distinguished British gerontologist, in his recent
book Aging: The Paradox of Life. "How is it possible to make these
claims?" Holliday asks. "The first requirement is to ignore the huge
literature on ageing research... The second is to ignore the enormous
amount of information that has been obtained by the study of human
age-associated disease; in other words, to ignore the many well-
documented textbooks on human pathology. The third is to propose
that in the future, stem-cell technology, and other technologies, will
allow vulnerable parts of the body to be replaced and/or repaired.
The new 'bionic’ man will therefore escape from ageing,” Holliday
says.

Like many experts on the science of ageing, Holliday is deeply
sceptical about the idea that the ageing process can somehow be
circumvented, allowing people to extend their lives by decades or
even centuries. "The whole anti-ageing movement not only becomes
science fiction; it is also breathtakingly arrogant,” Holliday says. An
immense hinterland of biomedicine suggests that death at a
maximum age of about 125 is inevitable, he says. But that is
precisely what Valter Longo is suggesting with his work on the yeast
that can live longer than 10 weeks. "We got a tenfold life-span
extension, which is, | think, the longest that has ever been achieved
in any organism,” he says. By knocking out two genes, known as
RAS2 and SCH9, which promote ageing in yeast and cancer in
humans, and putting the microbes on a diet low in calories, Longo
achieved the sort of life extension that should in theory be
impossible. As Anna McCormick, head of genetics and cell biology
at the US National Institute on Aging, remarked: "I would say
tenfold is pretty significant.” Calorie restriction is now a well-
established route to extending the lives of many organisms, from
yeast and nematode worms to fruit flies and mice.

Why one species of animal lives longer than another of
comparable size, and why some animals appear to age faster and die
younger, have been the subject of extensive scrutiny for decades. As
bats and mice show, it is possible for genes to extend lifespan - so the
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question is: why do they not do it more often, or even all the time?
And the logical extension of this question is: why do we age at all?
Why don't we live for ever? Longo says that the disposable soma
theory, invented by Professor Tom Kirkwood of Newcastle
University in the late 1970s, is one of the strongest ideas around to
explain the nature of ageing. However, Longo has another theory that
is causing a second group of scientists to tear their hair out. He
believes that ageing may not simply be a side-effect of the wear and
tear of life, but is also a genetically programmed condition designed
to rid the population of aged individuals to make way for younger
ones.

It is an alluring idea, albeit one thought to have been
discredited by the evolutionary biologists George Williams and John
Maynard Smith 40 years ago. It is a common assumption among
non-scientists that ageing and death occur in order to make way for
the next generation, but this suggests that ageing is a genetic
programme honed by natural selection. It also assumes that it is an
altruistic act brought about for the benefit of the future population.
But Longo is convinced that his experiments on manipulating the
genes of yeast show that ageing is not a mere side-effect of life, but a
deliberate, genetically programmed process honed by natural
selection. "Basically, it is the first demonstration to our knowledge,
that ageing is programmed and altruistic,” Longo says. "The
organisms we have studied die long before they have to in order to
provide nutrients for ‘'mutants’ generated within their own population.
Thus, billions of organisms die early so that a few better-adapted
individuals can grow."

This raises the possibility that the same process happens in
humans, and that, as a result, many people are dying earlier than they
need to. "Programmed human ageing is just a possibility. We don't
know whether it's true yet or not. But if ageing is programmed in
yeast, and the metabolic pathway is very similar, then isn't it possible
that humans also die earlier than they have to?" Valter Longo says
that no one has so far proved him to be wrong on his programmed-
death idea. But this may be one heresy too far for the rest of science.
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TEXT 4 CATWALK STARS FACE RANDOM DRUG TESTS

THE SUNDAY TIMES, 20.01.08: Models face random drug
tests before they are allowed on the catwalk in a crackdown on abuse
in the British fashion industry. Those who fail could face fines and
bans from shows. Girls under 16 will also be prevented from taking
part in the twice-yearly London Fashion Week, the latest of which
starts this weekend. Model agencies may have to prove that they are
arranging medical checks, including screening for eating disorders,
before being granted a license. These are among the
recommendations of a six-month inquiry for the British Fashion
Council into the health and safety of the industry. It was set up
following the death of three "size zero" models in South America.
All had eating disorders and were so thin that they had a body mass
index (BMI) below 14.5, which the World Health Organization
(WHO) rates as beyond starvation. One had survived for the last
three months of her life on lettuce leaves and Diet Coke.

The debate over size zero models — equivalent to size four in
Britain — has led to seriously underweight models being banned
from catwalks in Madrid and girls in Milan being asked to carry a
health certificate. There will be no recommendation for an outright
ban on girls with a low BMI in the report to be unveiled on Friday. It
has been written by Baroness Kingsmill and her panel, which
includes Erin O'Connor, the model, and Giles Deacon and Betty
Jackson, the designers.

The inquiry team believes boxing-type weigh-ins for models
would be demeaning. Instead it wants a mentoring scheme under
which older models would look after new recruits. It also proposes
setting up workshops where designers and agents can identify and
advise models with eating disorders. Another plan is for a union or
trade association to help to protect models from being exploited by
agents or harassed by fashion photographers. There are also fears that
a ban on under-16s would hamper the discovery of stars. The
supermodels Kate Moss and Naomi Campbell were spotted by scouts
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before they were 16. Georgia Frost, who was 17 in July, was first
approached when she was 13 and again when a scout saw her at the
Qothes Show Live exhibition at the age of 15. Photographs of Moss
allegedly taking cocaine with Pete Doherty, her on-off pop star
boyfriend, have crystallized fears about the use of drugs in the
fashion industry. An inquiry insider said: "There is no reason random
drug tests wouldn't work. But... we are suggesting it to help the girls,
not to be a heavy-handed police officer."”

TEXT 5 DEBATES IF SHAKESPEARE’S WORK IS GENUINE
OR NOT

Some of Britain's most distinguished Shakespearean actors
have reopened the debate over whether William Shakespeare, a 16th
century commoner raised in an illiterate household in Stratford-upon-
Avon, wrote the plays that bear his name.

Acclaimed actor Derek Jacobi and Mark Rylance, the former
artistic director of Shakespeare's Globe Theater in London, unveiled
a "Declaration of Reasonable Doubt" on the authorship of
Shakespeare's work on Saturday after the final matinee of "I am
Shakespeare," a play investigating the bard's identity, in Chichester,
southern England. A small academic industry has developed around
the effort to prove that Shakespeare, a provincial lad, could not have
written the much-loved plays, with their expertise on law, ancient
and modern history and mathematics. The "real™ author has been
identified by various writers in the past as Christopher Marlowe,
Fracis Bacon, or the Earl of Oxford, Edward de Vere. "I subscribe to
the group theory. I don't think anybody could do it on their own,"
Jacobi said. "I think the leading light was probably de Vere, as I
agree that an author writes about his own experiences, his own life
and personalities."

The declaration put forward by the Shakespeare Authorship
Coalition aims to provoke new research into who was responsible for
the plays, sonnets and poems attributed to the bard. Jacobi and
Rylance presented a copy of the document to William Leahy, head of
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English at Brunei University in west London and head of the first
graduate program in Shakespeare Authorship Studies, which begins
this month. The document says there are no records that any William
Shakespeare received payment or secured patronage for writing. And
it adds that although documents exist for Shakespeare, all are
nonliterary. It also points to his detailed will, in which Shakespeare
famously left his wife "my second best bed with the furniture,” as
containing no clearly Shakespearean turn of phrase and mentioning
no books, plays or poems.

The declaration names 20 prominent doubters of the past,
including Mark Twain, Orson Welles and Charlie Chaplin. It argues
there are few connections between Shakespeare's life and his alleged
works, but they do show a strong familiarity with the lives of the
upper classes and a confident grasp of obscure details from places
like Italy.

Shakespeare's reputation as dramatist and poet actor is unique
and he is considered by many to be the greatest playwright of all
time, although many of the facts of his life remain mysterious.
William Shakespeare was born in Stratford-upon-Avon in
Warwickshire and was baptised on 26 April 1564. His father was a
glovemaker and wool merchant and his mother, Mary Arden, the
daughter of a well-to-do local landowner. Shakespeare was probably
educated in Stratford's grammar school. The next documented event
in Shakespeare's life is his marriage in 1582 to Anne Hathaway,
daughter of a farmer. The couple had a daughter the following year
and twins in 1585. There is now another gap, referred to by some
scholars as 'the lost years', with Shakespeare only reappearing in
London in 1592, when he was already working in the theatre.
Shakespeare's acting career was spent with the Lord Chamberlain's
Company, which was renamed the King's Company in 1603 when
James succeeded to the throne. Among the actors in the group was
the famous Richard Burbage. The partnership acquired interests in
two theatres in the Southwark area of London, near the banks of the
Thames - the Globe and the Blackfriars.
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Shakespeare's poetry was published before his plays, with two
poems appearing in 1593 and 1594, dedicated to his patron Henry
Wriothesley, Earl of Southampton. Most of Shakespeare's sonnets
were probably written at this time as well. Records of Shakespeare's
plays begin to appear in 1594, and he produced roughly two a year
until around 1611. His earliest plays include 'Henry VI' and 'Titus
Andronicus'. 'A Midsummer Night's Dream', "The Merchant of
Venice' and 'Richard II' all date from the mid to late 1590s. Some of
his most famous tragedies were written in the early 1600s including
'Hamlet', 'Othello’, 'King Lear' and 'Macbeth'. His late plays, often
known as the Romances, date from 1608 onwards and include 'The
Tempest'. Shakespeare spent the last five years of his life in
Stratford, by now a wealthy man. He died on 23 April 1616 and was
buried in Holy Trinity Church in Stratford. The first collected edition
of his works was published in 1623 and is known as 'the First Folio'.
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PA3JEJI VI IPUJIOKEHUE. READING NUMERALS AND

FORMULAS

PECULIARITIES IN USE AND READING NUMERALS

There are some peculiarities of reading English numerals in
comparison with Russian: while reading and spelling cardinal and

ordinal numerals pay attention to the underlined numers:

KonnuectBen [TopsinkoBOE YUCIUTENBLHOE

HOE

YUCTUTEIIHHO

e

one the first | first

OJUH MEepBBI | CHayasa

two the secondly twice the

IBa second BO-BTOPBIX | JBaXKIbI twentieth
BTOpPOM JBaLIATBII

three the third | thirdly thrice the thirtieth

TpU TpeTun B-TPETbUX TPUKIBL TPUALATHIN

four 4getwipe | the fourteen forty the fortieth
fourth YeThIpHa- COpOK COPOKOBOIA
YeTBEPT | ILATh
bIN

five math | the fifth | fifteen fifty the fiftieth
MATHIN MATHAIUATh | OATHAECAT | NATUIECATHI

51
Six the sixth | sixteen sixty the sixtieth
IECTh IIECTOM | IMIECTHAIIAT | MIECThJAEC | MECTUIECIT
BII SIT BIN

seven the seventeen seventy the

CEMb seventh | cemHanuare | cempaecsar | seventieth
CeapMON CEMUIECATHI

51

207




eight the eighteen eighty the eightieth
BOCEMb eighth BOCEMHAJIIA | BOCEMBJIIEC | BOCHMHU-
BOCBMOH | Tb ST JeCATHIN
the ninth | nineteen ninety the ninetieth
nine ACBATh JIEBATHIM | ACBATHAANA | AEBSHOCTO | ACBSHOCTBHIM
Th
ten mecsarts the tenth
JIECATBIN

Hundreds with other numerals are read with and.

155 — a (one) hundred and fifty five.

203 — two hundred and three.

1,451 — a (one) thousand four hundred and fifty one.

2,050,180 — two million fifty thousand one hundred and eighty.
15,500,250 — fifteen million five hundred thousand two hundred and
fifty.

You have noticed that every three numbers from right to left
are separated by a comma (,). (In Russian comma is not used in this
case, it is used in decimal fractions).

In scientific and technical texts the authors prefer writing large
numbers not with commas, but leaving a space after every three
figures beginning from the end: 21 000 254; 3 560 021.

Since commas are used to separate thousands in figures do not
put figures next to each other — it may be taken as part of the same
number: “The hall can hold 700,150 of whom have to sit on folding
chairs”. Rephrase as: “The hall can hold 700, of whom 150...”.

In greater numbers® there does not exist strict quantitative unification
concerning different countries. So, dealing with this or that greater
number it is to be kept in mind that:

' 1 The data are taken from English-Russian Polytechnical Dictionary. — V., 1971;
Orlov V.B. et al. Russian-English-German-French Dictionary. — M., 1987.
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Numbers |the Great English units | Russian units
billon USA Britain milliard MUJLTHAPT
trillion 10° 10 quintillion TPHILTHOH
quadrillion | 102 108 septillion KBaJAPHUTHOH
quintillion |10% 10% nonillion KBUHTHJUTHOH
sextillion |10'® 10%° sextillion CEKCTHJUINOH
octillion  |10% 104 octillion OKTHILTHOH
nonillion 102; 107’ - HOHUJIJTHOH
10 ’

NUMBERS IN FIGURES OR WORDS

In scientific, technical, statistical material numbers are written
as figures. In other types of texts the general rule is to write small
numbers as words and large numbers as figures: Seven students were
present. During the earthquake 4 653 people perished. Do not mix
figures and words in one phrase: “from 10 to 30” but not: “from ten
to 30”.
If large numbers are used at the beginning of the sentence they are
written as words: “Four hundred animals died in the flood last year”.
In case the number is long it must be used in the end of the sentence:
“The floods killed 400 animals”.
The word number is translated as Heckonbko, HekoTopsie if it is used
with the indefinite article and the verb after it is in the plural form:
“There are (not is) a number of reasons against this project”. “A
number of them prefer tea”.
The word number is translated as koauuecTBo when it is used with
the definite article and takes a singular verb: “The number of books
increases every year”. “The number of boxes is not very great”.
Notes:
a half dozen or half a dozen — nmonaroxxuHbBI
12 —a (one) dozen — oxHa IH0XKHHA
24 — two dozen (not two dozens) — 1Be AFOKUHBI
20 — a (one) score — aBa aecsaTKa, ABaIIaTh
70 — three score years and ten — 70 et
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ENGLISH SIGNS AND SYMBOLS

Signs and symbols in Mathematics are international in majority, but

there are some signs peculiar to the English language of

mathematics, physics and technology which should be learnt:

+,/  -the signs of division corresponding to the Russian
signs/,-,:, L ,:

., - the signs of multiplication.
The sign (x) can also have the meaning “from ...

to”, “up to” (orm m0) — 1 x 1.1; 1.2 is read — from

one to one point one, one point two (0T OHO¥ 110

1.1; 1,2); % x Y inch — from one half up to one

fourth inch (ot % no Y mroitma). Sometimes this sign (X) is
substituted by the sign @
. (point) - the sign is used in decimal fractions and corre-sponds to
the Russian sign , - comma.

2.2 is read two point two (2,2 — nBe HesbIX ABE

necateix). The sign is used in writing dates, hours

and minutes (see above). In this case . (point) is not
pronounced
, (comma) - is used to denote the position of every three

numbers: 15,000,000 — fifteen million; 1,000 books — a thousand
books

- the sign of ratio and proportion. In this case it is

read: “isto”. A:B=C:DAistoBasCistoD

- the sign denotes the equality of two ratios

(proportions) and can be substituted by the sign of
equality=2:4::3:6—two is to four equals (as) three
is to six

* - a star, an asterisk
: - the sign means “therefore” — cnemnoBarenbsHO,
MO3TOMY, OTCIOJIA
! - this sign in mathematics means “factorial” 5! Or
five factorial
- the sign means: to vary proportionally
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+

- the sign of addition — plus

- the sign of subtraction — minus or negative

+ - plus or minus — ruttoc-mMuHYC

- minus or plus — MuHYC-TUTIOC

- the sign of equality, it is read: is, is equal to...,
equals, makes - paBao

# - is read: is not equal to..., is not — He paBHO
- - a dash — tupe
/ - a slash — HaknonHas yepra

, - the signs means: approximately equals, is approximately
equal to... - TpUOIU3UTENILHO, TOUTH PaBEH. ..
> - is greater than, includes — 6oitee uem, 6oJbIIE;
BKJTIOYAET
- is not greater than... - He 6osee yueM
- is less than, is included — menee uem, MeHblIIE;
BKJIFOYEHO
- is not less than ... - He MeHee yem
- is equal to... or greater than ... - paBHO unu Go-1ee
-is equal to ... or less than ... - paBHO UK MeHee
- the sign denotes infinity — 6eckone4HOCTH
- the signs mean: approaches, tends to — qocturaer,
CTpEMHTCS K. ..
|| - it means parallel to — mapastensHO K
A - triangle — TpeyronpHHK
€ - element of (a set) — snemenT (MHOXeCTBA)
0] - IS an empty set — myctoe MHOXKECTBO
N - intersection — mepecevenwue
U
-

AVAN

IN IV IV

!

- Union — coeaMHEHNE
- subset of — mogmMHO)eCTBO (4ero-To)
=- implies; see — moapasymeBaeTcs, MPEANO-aaracTcs;

CMOTpH, CM.
B - pi [pal] — B — okpyskHOCTH
r - [Rr] — radius of circle — paguyc kpyra

Br’ - pirsquared — Br2 — opmy:a ruiomam kpyra
€ - belongs to — mpunaIexHT K
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¢ - doesn’t belong to — He npuHAATIEKHUT K
D - is contained — comepKUTCS;
(a > b)ais contained
inb
¢ - doesn’t contain — He conepkuT (a &b )
a is not contained in b
A - the intersection - nmepeceuenue; () — the intersection of A and A
prime)

V- the union ( the union of A and A prime) — CBSI3b,
COIO3
1 - perpendicular to — nepreHANKYISPHO K

- the sign denotes:
1) minutes - MUHYTHI ;
2) foot, feet — dyr, QyThI;
3) with numerals expressed by letters a'-prime
['el '‘pralm] - mpum
- the sign denotes:
1) second(s) — cexyHabI(bI);
2) inches — aroMMBI;
3) double prime — 1Ba npum, 1Ba mWITpHUXa
- third prime, triple-prime — tpu mrpuxa

a - a third prime or a triple prime — a Tpu mrpuxa

| - the sign of integral of — 3uak: unTerpan ot

= - KOHTPYHTHBIN

AB - length of line from A to B — miuna nuaun AB

<> - broken brackets — ckoOku yrinossie

@) - parentheses, round brackets (opening and closing) —

KpYTIJIble CKOOKH

[ - brackets, square brackets — kBagpaTHbIe CKOOKH

{} - Dbraces— ¢urypnsie ckoOku

I - slash brackets — nakoHHBIE CKOOKH

° - degree(s), grade(s) — rpamyc(si)

0 - null, nought, zero, o [ou] — HyJ1b, HOJIB, YACTO
yuTaercs Kak andasutHas Oyksa O [ou]

% - per cent — mporeHT
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) - the sum, summation of — cymma, 3HaK CymMMHpOBaHHUs
V,¥ - is called the sign of the root or the radical sign. It is  read:
square root, cube root — kopeHb KBa/IpaTHbIN, KyOU4ecKuit

0 - diameter — quametp
& -and-wu
&c -etc (et cetera) — u T.1.; ¥ IPOU.
O - circle, circumference — kpyr, OKpy>KHOCTb
dy - differential of y — nuddepenunman or y
dy - derivative of y with respect to x OOBIYHas
MMpOU3BOJAHAA y 1O X
dx
0Oy - partial derivative of y with respect to X — yacthas
OX MIPOM3BOIHAS Y TIO X

|X| - absolute value of (X) — abcontoTHas BenmmumHa X
F(x), f(x) - function of X — pyHKIHS OT X

€x - increment of X — npupameHue x

t° - temperature — remnepatypa

¢ - centre line — neHTpanbHas JIUHKS, JIUHUS [ICHTPOB
u - micron — mukpos = 0,001 mm (10-3 mm)

mup - millimicron — mumumukpos = 0,001 p (10-7 mwm)

~ - similar to — moxo0HBII
- equivalent to — sxBuBasieHTHO (YeMy-TO)

ya - angle — yrox
L - right angle — npsimoit yron
k,c -constant — koHcTaHTa
- varies (directly, inversely) — usmensiercs npsiMo,
x - [IPOIOPLUOHAILHO
al - a sub one, a first — a mepBoe
an - asub n, a n-th —a n-oe — (a-3HHOE)
- and so on — u Tak jnaiee
@) - round — KpyTJIbIit

O- square — KBaapar

a “barred” — a ¢ 4epTOUKOI
a tilted — a ¢ TrpOM
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a* - a star, asterisk — a co 3Be310uKOM
@ - about — okoso: @ $75.00. & up — okoJI0 75 TOJUTAPOB U BHILIIE

OPERATIONS IN MATHEMATICS
Addition (Cnoxxenmue)
a+b+cisread:
a plus b equals c;
aand b is equal to c;
a added to b makes c;
aplusbisc.
a, b are called “addends” or “summands” (crmaraemeie);
¢ is the “sum”.
Subtraction (Beruuranue)
4 -3 =1isread:
three from four is one;
four minus three is one;
four minus three is equal to one;
four minus three makes one;
the difference between four and three is one;
three from four leave(s) one.
4 is called “a minuend” (ymeHsIaemoe);
3 is “a subtrahend” (BbrunTaeMoe);
1 is “a difference” (pazHOCTB).

Multiplication (Y MHoOkeHHe)
2x3=6;2-3=061sread:
two multiplied by three is six;
twice three is six;
three times two is Six;
two times three make(s) six.
5-3=151sread:
five threes is (are) fifteen.
2, 5 are “multiplicands” (MHOXHMOE);
3 is “a multiplier” or “factor” (MHOXUTEIb);
6, 15 are “products” (pe3ynbTar).
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Division ([esnenne)
35+5-7isread:
thirty five divided by five is 7;
five into thirty five goes seven times;
35 divided by 5 equals 7.
35 is “a dividend” (memumoe);
5 is “a divisor (menuTenp);
7 is “a quotient” (4acTHOE).
Involution or Raise to power (Bo3BeneHue B cTeneHb)
3% is read:
three to the second power;
3 squared.
5% is read:
five cubed;
5 to the third power;
5 to power three.
x? — x is called the “base of the power”;
2 is called “an exponent or index of the power”.

Evolution (M3B/1eueHne U3 KOPHS)
Vo =3 is read:
the square root of nine is three.
397 =13 .
27 =3 s read:
the cube root of twenty seven is three.

\/— is called “the radical sign” or “the sign of the root”.
To extract the root of ... - U3BIEKaTh KOPEHB U3...
FRACTIONS (JPOBH)
Common Fractions (Ilpoctbie 1poou)
Common (simple, vulgar) fractions nowadays more often than not
are written on one line: 1/2, 3/5, 4/7, 1/3 in printing. But there are
printed works where traditional writing is used:
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§,£,3E etc.
78 8
Common fractions are read in the same way as we, Russians do, i.e.:
the numerator is read as a cardinal number and the denominator as an
ordinal number. If the numerator is greater than one the nominator
takes the plural ending —s:
1/9 - a ninth, one ninth
3/7 — three sevenths
5/8 — five eighths,
- two one hundred and twenty-thirds
- three quarters, three fourths
- thirty-four seventy-eighths
- two-thirds, etc.
In mixed numbers the integer is read as a cardinal number and
fraction must be added with “and”. E.g.:
3 2/5 — three and two fifths
10 2/7 — ten and two sevenths
51/2 - five and a half
7 1/3 - seven and a third
247 86/93 - two hundred and forty-seven and eighty-six ninety-thirds
347/1000 - three hundred and forty-seven thousandths
The reading of small fractions is often simplified:
1/2 - a half, one half
1/3 - a third, one third
1/4 - a quarter, one quarter, a fourth, one fourth
instead of : one the second, one the third, one the fourth.

Decimal Fractions

In decimal fractions the ;point (.) is used after the whole number in
distinction from Russian, where comma (,) is used and where this
sign is not read. But in Russian we must always say — aecsThIX,
COTBIX, TBICSYHBIX U T.1., in English it is suffice to write (.) and to say
“point”. After the point (.) all numbers are read separately. Nought,
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O may often be omitted but the point (.) is never omitted because it
shows that the number is a decimal fraction. In the USA “O” is
preferred to be read as “zero”.
The point may be written in the upper, middle or down part of the
decimal fraction: 2.5; 2-5; 2°5.

0.5

S
0.05

.05

0.005

.005

0.75

1.3
4.7
10.35

1) o [ou] point five

2) nought point five

3) zero point five

point five

1) o [ou] point o [ou] five

2) nought point nought five

3) zero point zero five

1) point o [ou] five

2) point nought five

3) point zero five

1) o [ou] point o [ou] o [ou] five
2) o [ou] point two oes [ouz] five
3) nought point nought nought five
4) zero point two zeros five

5) point 00 five

6) point nought nought five

7) point two noughts five

8) point two Oes five

1) point nought nought five

2) point zero zero five

3) point two oes [ouz] five

1) nought (o [ou], zero) seventy-five (seven five)
2) point seventy-five (seven five)
one point three

four point seven

ten point three five

247.864 two hundred and forty-seven point eight hundred and sixty-

four

Ratio (OTHO1IEHUE)
a:bisread:
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the ratio of a to b;

10 : 5is read:
the ratio of ten to five
4:2=2isread:
the ratio of four to two is two
is read:

the ratio of twenty to five equals the ratio of sixteen to twenty four;
twenty is to five as sixteen is to four.

Proportion (IIponopuus)
In proportion we have two equal ratios. The equality is ex-pressed by
the sign :: which may be substituted by the international sign of
equality =.
a:b:xc:dora:b=c:d isread

aistobascistod
2:3:4:60r2:3=4:6 isread
two is to three as four is to six.
The extreme terms of proportion are called “extremes”, the mean
terms are called “means”. The proportion can vary directly
(M3MEHSATBCS TPSIMO MPOMOPIHHOHANBHO) and it can vary inversely
(M3MEHATHCST 00pPaTHO MPOTOPIUOHATBHO):
X y:x varies directly as y; x is directly proportional to y;
x = kly : x varies inversely as y; x is inversely proportional to y.
Equations and Identities (YpaBHeHUs U TOXKAECTBA)
There are different kinds of equations. In general the equation is an
equality with one or several unknown variable(s). The reading of
equations is the same as in Russian:
30+ 15+ x%+ x3=90 is read:
thirty plus fifteen plus x squared plus x cubed is equal to ninety.
2+b+ +b*=160 is read:
two plus b plus the square root of six plus b to the fourth power is
equal one hundred and sixty.
The identity is an equality, valid at all admissible values of its
variables.
The identities are read:
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a+tb=b+a -aplusbequalsb plus a:

sin® + cos?x = 1 - sine squared x plus cosine squared x is equal to
one.

Arithmetical and Geometrical Progressions

ApudmMernyeckas ¥ reomeTpu4ecKasi Iporpeccuu

An arithmetical progression is a sequence much as 3, 5, 7, 9 ... in
which each member differs from the one in front of it by the same
amount.

A geometrical progression is a sequence such as 3, 6, 12, 24 ... in
which each member differs from the one in the same ratio. “The
number of families holidaying abroad grew now in geometrical
progression”.

Mathematicians more often use now the expressions arithmetic
sequence and geometric sequence.

READING FORMULAS

(Urenue dpopmyin)
a+~hbh=c a divided by b is equal to ¢
2Xx2=4 twice two is four

cxd=b ¢ multiplied by d equals b
dx differential of x

= a plus b over a minus b is equal to ¢ plus d over ¢ minus b
ya-b - xb-c = Oy sub a minus b multiplied by x sub b

minus c is equal to zero

+[1+Db(s)]y=0 the second derivative of y with respect to s
plus y times open bracket one plus b of s in parentheses, close
bracket is equal to zero
[f(x)dx the integral of f(x) with respect to x the definite integral of
f(x) with respect to
x from a to b (between limits a and b)
c(s) = Kap c of sis equal to K sub ab
Xa-b=c x sub a minus b is equal to ¢
a b avariesdirectlyasb
a:b:c:d; aistobas(equals)cistod
a:b=c:d
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X 6+42
1) x times six is forty two;
2) x multiplied by six is forty two
10+2=5 1) ten divided by two is equal to five;
2) ten over two is five
a squared over c equals b
1) a raised to the fifth power is c;
2) a to the fifth degree is equal to ¢
a® = logch a cubed is equal to the logarithm of b
to the base ¢
the logarithm of b to the base a is equal
toc
X sub a minus b is equal to ¢
=0 the second partial derivative of uw
with respect to t equals zero
c:d=e:1 cistodaseistol
15:3 =45:9 1) fifteen is to three as forty five is to nine;
2) the ratio of fifteen to three is equal to
the ratio of forty five to nine

n-1
> (xi)AX
pT i=0 p is approximately equal to the sum of x

sub i delta x sub i and it changes from zero
to n minus one

‘\/a—z +b2 a2 +b

the square root of a squared plus b
squared minus the square root of a squared plus b sub one squared by
absolute value is less or equal to b minus b sub one by absolute value
(by modulus) a to the power z sub n is less or equal to the limit

a®#."%" a to the power z sub n where n tends (approaches) the

infinity the sum of n terms a sub j, where j runs

fromlton

Y81 - 3 the fourth root of 81 is equal to three
220
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¢  dcvariesdirectly as d
sin =asine angle isequal toa
J‘ dx

2 2
\/a_— X" integral of dx divided by (over) the square root out of a
square minus x square
d X
d_X X
Y- d over dx of the integral from x sub 0 to x of capital

Xdx

2:5 1)twoisto five;
2) the ratio of two to five
5:4::120:16 1) five is to four as twenty is to sixteen;
2) the ratio of five to four equals the ratio of twenty
to sixteen;
3) five has the same ratio to four as twenty has to sixteen
ab  1)aisnotequal tob;
2) a differs from b;
3) a is different from b
1) a approximately equals b;
2) a is approximately equal to b
p plus (or) minus q
m>n mis greater than n
m<n mislessthann
1) a is greater than or equal to b;
2) a is greater than or equals to b
1) ais less than or equals to b;
2) ais less than or is equal to b
y — 1 Yy approachesr
y r  yapproachesr
Note: Some authors use the notation .
The symbol signifies an approach to a
limit. Thus
may be read “x approaches 2” (as a

221



limit). If the words “as a limit” are not
expressed, they must be always
understood.

n two times thee to the n-th (power) minus 2 is not

less than five hundred

means

Note: Just the symbol means “not equal to”, so the symbol
“not less than”.

B = % capital B is equal to infinity

28°
56'
45"

J7
5%
2/9 %

72 %

0.47%

7 %0

1) the modulus of a;

2) the absolute value of a;

3) the numerical value of a

the modulus of the quantity x minus b is
greater than zero and less than or equal to
capital C

the interval ato b

28 degrees (angular measure and
temperature measure)

1) 56 minutes (angular measure);

2) 56 feet (linear measure)

1) 45 seconds (angular measure);

2) 45 inches (linear measure)

the square root (out) of 7

5 per cent

1) two ninths per cent;

2) two ninths of one per cent

1) a half per cent;

2) a half of one per cent

1) point four seven per cent;

2) zero point forty-seven per cent;
3) nought point forty-seven per cent;
4) o point four seven of one per cent
7%0 seven per mille

c is equal to (dash, line of division) a
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over (divided by, by) b
Note: The words dash and line of division
are often omitted.
C (a+b) 1) c parenthesis a plus b close parenthesis;
2) c round brackets opened a plus b round brackets closed;
3) ¢ times (multiplied by) the quantity a plus b
3[(4+5)6-20] 1) three, square brackets, parenthesis, four plus five,
close parenthesis, times (multiplied by) six minus twenty, close
square brackets
2) three, square and round brackets opened, four plus five,
round brackets closed, six, minus twenty, square brackets closed,;
3) three times (multiplied by) the whole quantity: the quantity
four plus five, times six, minus twenty
2{70-3[(4+5)6-20]} 1) two, braces, seventy minus... close braces
2) two, braces opened, seventy minus ... braces closed
ABC = EDF the triangle ABC is congruent to the triangle EDF
BD AC BD is perpendicular to AC
AB is parallel to CD
the angle A is equal to the angle B
31=1x2x3=6 factorial three is equal to one times two times
three is equal to six

nC2nCanCs  the fourth binomial coefficient the number of
combinations of seven things taken two at a time is equal to seven
times six over factorial two is equal to twenty-one
c, =10
2 the number of combinations of seven things taken
two at a time is equal to seven times six over factorial two is equal to

twenty-one
7Psthe number of permutations of seven things taken five at a time
dy
dx 1) the derivative of y with respect to x;
2) d over (by) dx of y
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d .2
—(2x° +5)
dx the derivative of the quantity two x square  plus
with respect to x

1) second derivative of y with respect to x;
2) d two over (by) dx of y

d over (by) dx of the integral from a to b of f of x dx
x is equal to the logarithm of capital N to the base q
arcsina
1) the angle whose sine is a;

2) the inverse sine of a;
3) the anti-sine of ga;
4) the arc sine of a
Note: The symbol arc sin a is sometimes written sin-1a.
sin (arc sin a) the sine of the angle whose sine is a
sin 23° the sine of 23°
cos 47°the cosine of 47°
sec 80°the secant of 80°
the tangent of a (one) half (of) A
sina the sine of (the angle) o
the cosine of the angle of one half A
minus B (the difference of A and B)
sin(a-) the sine of (the angle) o minus
cot(o+p) the cotangent of (the angle) alpha plus
sin ABC the sine of the angle ABC
cos ABC the cosine of the angle ABC
tan B the tangent of (the angle)

Exponents
a®  1)asquare;
2) a squared,;
3) a to the second,
4) a to the second power;
5) a raised to the second power;
6) the square of x;
7) the second power of x
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b® 1) bcube;
2) b cubed;
3) b to the third;
4) b to the third power;
5) b raised to the third power;
6) the cube of b;
7) the third power of b
c®  ctothesixth
Note: The variants given below are possible with all the expo-nents.

d” 1) dto the y-th;
2) d to the y-th power;
3) d raised to the y-th power;
4) the y-th power of d
-1

m m to the minus first

n""n to the minus seventh

c™  ¢tothe m-th

2" two to the pi-th

X" x to the minus g-th

C to the power m minus n

1) z to the power m over (divided by, by) n;

2) z to the m by n-th power;
3) zto by (power)

k™ K to the power m over n minus q
minus capital B to the n minus one

b 1) the quantity five minus a over b to the
fourth...;
2) parenthesis five minus a over b close parenthesis to the fourth;
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3) round brackets opened, five minus a over b round brackets
closed to the fourth

EXAMPLES OF READING FORMULAS
Algebraic Formulas
(a+b)* =a’® +2ab +b?

The square of the sum of two numbers (a binomial) is equal to
the square of the first term, plus twice the product of the first and last
terms, plus the square of the last term.

(a-b)’ =a? —2ab +b?

The square of the difference of two numbers (of a binomial) is
equal to the square of the first term, minus twice the product of the
first and last terms, plus the square of the last term.

(a+b)a-b)=a®-b?

The product of the sum and difference of two numbers is equal
to the difference of the squares of the numbers.

(x +m)x +n)=x%+(m+n)x+mn

The product of two binomials having a common term is equal
to the product of the first two terms, plus the sum of the last terms
multiplied by the common term, plus the product of the last terms.

(a+b+c)’ =a? +b? +c? + 2ab + 2ac + 2hc

The square of the sum of three numbers (a trinomial) is equal
to the sum of the squares of each term of the trinomial and twice the
product of each term by each of the other terms.

a®+b° =(a+b)a? —ab+b?)

The sum of two cubes is factored into the sum of the cube roots and
the incomplete square of the difference.

a®-b®=(a-b)a® +ab+b?)

The difference of two cubes is factored into the difference of the
cube roots and the incomplete square of the sum.

W _ i &Y

dx AX  Ax —0 The derivative of a function is the limit of the
ratio of the increment of the function to the increment of the
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independent variable, when the latter varies and approaches zero as a
limit.

SOME GEOMETRICAL FORMULAS
Notation Used in Formulas

A area
a apothem
a, b, ¢ sides of a triangle
bandb’ bases or areas of bases
C circumference
d diameter
h height, altitude
I length
w width
p perimeter
r radius
S slant height
1 (a+b+c)
s T half the perimeter of a triangle = 2
n 3.1416

V volume

Formulas for lines

Right triangle a® +b* +c?

The square of the hypotenuse of a right triangle is equal to the sum of
the squares of the other two sides

The square on the hypotenuse of a right triangle is equal to the sum
of the squares on the other two sides (the Pythagorean theorem).
Circle

The circumference of a circle is equal to times the diameter.
Triangle

The altitude drawn to one side of a triangle is equal to the product of
either one of the two other sides and the sine of the angle adjacent to
it.
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Areas
Square
A =b?
The area of a square equals the length of the side of the square
multiplied by itself, that is, the side squared.

Rectangle A =bh
The area of a rectangle is equal to the product of its base and altitude.
Parallelogram A =DbH

The area of a parallelogram is equal to the product of the base and
altitude.

A=absin A
The area of a parallelogram is equal to the product of the two sides
and the sine of the included angle.

_ A=Lpn

Triangle 2

The area of a triangle is equal to one-half the product of the base and
altitude.

Azéabsin C

The area of a triangle is equal to one-half the product of two sides
and the sine of the included acute angle.

A=tcrem?
Circle 2
The area of a circle is equal to one-half the product of the
circumference and the radius.
The area of a circle is equal to times the square of the radius.

A=5h®+b)

Trapezoid 2
The area of a trapezoid is equal to one-half the sum of the parallel
bases times the altitude.
Zone A =2mnrh
The area of a zone is equal to its altitude multiplied by the
circumference of a great circle.

228



A:lsC
2

Lateral area of a cone
The lateral area of a right cone is equal to one-half the product of the
circumference of the base and the slant height.

1
] A=—ps
Lateral area of a pyramid 2
The lateral surface of a right pyramid is equal to one-half the product
of the perimeter of the base and the slant height.
Lateral area of a cylinder A =2mnrh
The lateral area of a cylinder is equal to the circumference of the
base times the height.

Lateral area of aprism ~ A=PN
The lateral area of a right prism is equal to the product of the
perimeter of the base and the height.

Azil r

Sector 2
The area of a sector is equal to one-half the product of the radius and
the length of the arc.

1
A=—ap
Regular polygon
The area of a polygon is equal to one-half the product of the
perimeter and apothem.
Rhombus
The area of a rhombus is equal to one-half the product of the two
diagonals.
A:EDD'
Circumscribed polygon 2
The area of a circumscribed polygon is equal to one-half the

1
A=—pr
perimeter times the radius of the inscribed circle. 2

Elllpse A:nd1d2/4:nr1r2
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The area of an ellipse equals times the product of the long and short
diameters, or times the product of the long and short radii.

Surface of a sphere  A=4nr’
The surface of a sphere is four times the area of a circle of the same
diameter.

Volumes

Rectangular solid VvV =Mh
The volume of a rectangular solid is equal to the product of its
length, width and height.

V =Bh
The volume of a rectangular solid is equal to the area of the base
times the height.
Prism or cylinder ~V =bh
The volume of any right prism is equal to the product of the base and
altitude.
The volume of any right cylinder is equal to the product of the base
and altitude.
The volume of any parallelepiped is equal to the product of the base
times the altitude.
Oblique prism or cylinder V =bh
The volume of any oblique prism is equal to the product of a right
section and the slant height.

v=Lph
Pyramid or cone
The volume of a pyramid (cone) is equal to one-third the product of
the base and altitude.

V=2h(b+ bbb
Frustum of a pyramid or a cone 3
The volume of a frustum of a pyramid is equal to one-third the
altitude multiplied by the sum of the area of the lower base, the area
of the upper base and the square root of the product of the two bases.
Spherical sector
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The volume of a spherical sector is equal to one-third the product of

1
V==br
the area of the zone and the radius of the sphere. 3

TRIGONOMETRIC FORMULAS

a, =b®+c?-2bccosa

In any oblique triangle the square of any side is equal to the sum of
the squares of the other two sides diminished by (minus) twice their
product times the cosine of the included angle (The law of cosines).

1
a—b_tanE(A_B)

a+h

tan;(A +B)

In any triangle the difference of any two sides is to their sum as the
tangent of one half the difference of their respective opposite angles
is to the tangent of one half of the sum of these angles (The law of
tangents).

a+b c+d

a—b c—d

a plus b over a minus b is equal to ¢ plus d over ¢ minus d.

a®=log,d

a cubed is equal to the logarithm of d to the base c.

o-oez]

1) of z is equal to b, square brackets, parenthesis, z divided by ¢ sub
m plus 2, close parenthesis, to the power m over m minus 1, close
square brackets;

2) of z is equal to b multiplied by the whole quantity: the quantity
two plus z over ¢ sub m, to the power m over m minus 1, minus 1.

o;(t)— o, (t, ) < M[tl —%J— M(tz —%J
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The absolute value of the quantity sub j of t one, minus sub j of t
two, is less than or equal to the absolute value of the quantity M of t1
minus over j, minus M of t2 minus over j.

k:m?x§|aij(t1 (tefa,b, . _ 1,2,...n)

k is equal to the maximum over j of the sum from i equals one to i
equals n of the modulus of of t, where t lies in the closed interval a b
and where j runs from one to n.

i [ {Fls.0, 611+ &, 5)s = [fs. ol

The limit as n becomes infinite of the integral of f of s and of s plus
delta n of s, with respect to s, from to t, is equal to the integral of f of
sand of s, with respect to s, from to t.

_ Atges
\I"T—KH+1 (t) =€ pn—rs+1
sub n minus r sub s plus 1 of t is equal to p sub n minus r sub s plus
1, times e to the power t times sub plus s.

Lig=(-1)" ( aog)(n) +(—1)“‘1( a,g)(n i ..ang

L sub n adjoint of g is equal to minus 1 to the n, times the n-th
derivative of a sub zero conjugate times g, plus, minus one to the n
minus 1, times the n minus first derivative of a sub one conjugate
times g, plus ... a sub n conjugate times g.

5':[7*()'[] A () + [ ()t]

The partlal derlvatlve of F of lambda sub i of t, with respect to
lambda, multiplied by lambda sub i prime of t, plus the partial
derivative of F with arguments lambda sub i of t and t, with respect
tot, isequal to 0.
d?y
—+[1+b(s)y=0
The second derivative of y with respect to s, plus y, times the
quantity 1 plus b of s, is equal to zero.

~ -1
f(Z)Zka+OQZ| ) ( argz= Y )
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f of z is equal to sub mk hat, plus big O of one over the absolute
value of z, as absolute z becomes infinite, with the argument of z

equal to gamma.
e-1

D, ()= [-x?)

s=0
D sub n minus 1 prime of x is equal to the product from s equal to
zero to n of, parenthesis, 1 minus x sub s squared, close parenthesis,
to the power epsilon minus 1.
K(ts)= 2 [ 4 |y
2mi ) w—w(x)
K of t and x is equal to one over two , times the integral of K of t
and z, over w minus w of x, with respect to w along curve of the
modulus of w minus one half, is equal to rho.

8_u+a AAU =0
ot?

1—p
2

@a=>0)

The second partial (derivative) of u with respect to t, plus a to the
fourth power, times the Laplacian of the Laplacian of u, is equal to
zero, Where ais positive

C+ioo
=— IQ —dw
c i (C > l)
D sub k of x is equal to one over two , times integral from ¢ minus i
infinity to c plus i infinity of dzeta to the k of w, x to the w divided
by w, with respect to w, where c is greater than 1.

4c-W; -2m;a'-R, = 33%

4 ¢ plus W third plus 2 m first a prime plus R a-th equals thirty-three
and one-third.
olL,ol,;

2y 2
oL
A_Zl_“X_ 1/R2[R1+ . 1}
r

p p
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A is equal to one half mu by r p-th omega L second omega L first
over (by) the square root out of R second round brackets opened R
first plus omega square L first square by r p-th round brackets closed.
M=Rx—P(x-a;)-P,(x-a,)
Capital M is equal to R sub one multiplied by x minus capital P sub
one, round brackets opened, x minus a sub one, round brackets
closed, minus capital P sub two, round brackets opened, X minus a
sub two, round brackets closed.

€ =ix2,54

6,45

is equal to B divided by six point four five multiplied by two point
five four.

Capital F is equal to capital C sub s, A, I L sine theta

F=C,AlLsin0
Tangent r is equal to, dash (line of division), tangent i over (by) e.

tani
tanr=——
e

A v-th is equal to mu omega m omega square L square (di-vided) by
r p-th square brackets opened omega square m square plus R second
round brackets opened R first plus omega square L square (divided)
by r p-th round and square brackets closed.

HomMo?L?

2) 2
r{mzm2+R2[R1+m L ﬂ

"

p

Therefore cotangent r is equal to e cotangent i.

Therefore M sub t is equal to G theta, dash d to the fourth power
divided by thirty-two.

P critical is equal to square E I divided by four 1 square.

A, =

AXIOMS

VX, Y(Vz(zex >zey)>x=y)

Axiom of extensionality

Two sets are equal if and only if they have the same members.
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Axiom of the null set37¥(=Y €x)

There exists a set with no members (the empty set).
Axiom of unordered pairs

VX, y3zZVW(W € Z <> W =XV = y)
If x and y are sets, then the (unordered) pair is a set.
Axioms of the sum set or union

VxAyVz(zey <> Tt(zet &tex))

If x is a set of sets, the union of all its members is a set. For example,

{a,b,c}
X =
if acde) then the union of the (two) elements of x is the set
{a,b,c.d,e} )

Axiom of infinity (0 €x &vy(y ex—yUlyjex))

There exists a set x that contains the empty set, and that is such that
if y belongs to x, then the union of y and is also in x. The distinction
between the element y and the singleton set is basic. This axiom
guarantees the existence of infinite sets.

Axiom of replacement Vit (OAYA, (X, Y0ty )= V3, B(U, V)
This axiom is difficult to restate in English. It is called 6nrather than
6 because it is really a whole family of axioms. We suppose that all
the formulas expressible in our system have been enumerated; the n-
th is called An. Then the axiom of replacement says that if for fixed
tl... tk. An(x,y:t.) defines y uniquely as a function of X, say y = (x),
then for each u the range of on u is a set.This means, roughly, that
any (“reasonable”) property that can be stated in the formal language
of the theory can be used to define a set (the set of things having the
stated property).

Axiom of the power set vxyvz(zey <>z x)

This axiom says that there exists for each x the set y of all subsets of
X. Although vy is thus defined by a property, it is not covered by the
replacement axiom because it is not given as the range of any
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function. Indeed, the cardinality of y will be greater than that of x, so
that this axiom allows us to construct higher cardinals.
Axiom of choice

If ©=>Ao#0 s a function defined for all @ € X

another function for *€X and f(a)EAO- This is the well-known
axiom of choice, which allows us to do an infinite amount of
choosing” even though we have no property that would define the
choice function and thus enable us to use 6n instead.

Axiom of regularity Vx3y(x=¢V(y ex & Vz(zex »=z ey)))

This axiom explicitly prohibits , for example.

, then there exists

ADDENDA
STRANGE NUMBERS
(expressions with numerals)

ENGLISH AND AMERICAN ABBREVIATIONS
IN METRIC SYSTEM OF MEASURES*

English Russian
T tera  10%units T tepa 10" 07D,
€JIMHUIL
G giga 10° r rura  10°
M  mega 102 M Mera 102
K kilo... 10 K kuio...10
h hecto...10? r rexto...10?
dk deka...10 TIK neka...10
d deci... 10 I nemw... 101
c centi...10? c centu 107
m milli...10° MM M. .. 107
H micro 10"2 MK MHUKPO 10'2
n nano...10 ... 107
p pico... 102 E Ei?cg...lo'lz
f fento 107° i) demro 10
a atto... 1018 a arTo... 1018
Linear Measures — JInneiinble MepbI



Hroiim (inch) = 25,4 mm (2,54 cm)
@yt (foot) = 0,3048 M (mmu 12 groiiMoB)
Spn (yard) = 0,9144 m (wu 3 dyra)
Mus (mile) = 1,609 km (wmu 1,760 sipaa)
Xosuna (hand) = 10,16 cm (um 4 groiima)
Square measures — Mepbl ImJIomaan
a., ac. acre(s) akp(sr) (0,4 ra)
Sq., cm square centimetre(s) k. Cm(0,0001 m?)
Sq.f. square foot kB. Dyt (9,29 1m?
Sq.i. squareinch  ks. [roiim (6,45 cm
Sg. mi.square mile kB, Must (2,59 kv
Sq. km square kilometer k8. Km(1000000 m?)
Sq. yd.square yard  B. sipz (0,836 M°)
Cubic measures of liquids and dry substances —
Mepbl 00beMa KUAKOCTEN U ChINYYHUX TeJl
barr (butt) = 490,97 n
Bappens (barrel) = 163,65 1 (GB)/119,2 i (US)
Bappens (Hed1s) = 158,988 11 (GB)/158,97 11 (US)
Taton (gallon) = 4,546 11 (GB)/3,784 1 (US)
[TunTa (pint) = 0,57 1 (GB)/0,473 1 (US)
Kunkas ynuus (fluid ounce) = 28,4 m

2)

Cubic measures — Mepst 00bemMa
c.c,cCu.c cubic centimetre KyOu4yeckuii caHTHUMeTp cM3
c.f. cubic foot KyOndeckuii Gyt 28,32 1Mm3
c.m.,cu. M cubic metre kyOuveckuii MeTp M3
ABBREVIATIONS IN MATHEMATICS
A, a, abs — absolute - abcomroTHBIN
a.— 1.area-— miomanb
2. acre — akp
3. axis, axes, axial — ocp, ocH, oceBoM, aKCHAIBHBIN
4. angle — yron
abv, above — BeImre, GoJiee
a/c, acc. —account - cuer
AD — Anno Domini — Haeii 3psl
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a.f., as follows — xak cienyer nanee
AM., AM, a.m., am — ante meridiem — 1o monyaHs
a.m. above mentioned — BeIIEYHOMSHYTBI#
amt — amount — yuca0, KOJIMYECTBO, MOJACUYET
An, an — above named - BBIICYTOMSIHYThIH
a.q. — any quantity — mo60€e KoJIM4ecTBO
ax — axis, axes — och, OcH
az — azimuth(al) — asumyt(ambHbI)
B., b - 1. base — 6a3a, ocHOBa, OCHOBaHUE
2. before — o, mepen
3. breadth — mmpuna
bal — balance — paBaoBecue, ocraTok, 6amanc
BC — Before Crist — 1o Hateii psr
BC, bc, b/c — between centres - paccrosiHue MeKIy OCSIMU
BE — bell end — xoner konyca
BW — body weight — Bec Tena
C., Cent — centigrade — Ilenscwit, o Llenscuro
Cm — centimetre — cantiMeTp
c., cb., cu., cub. — cubic, cube — ky06(uueckwmii)
cb — control button — kHomka ynpaBieHus
ccw — counterclock wise — mpoTHB 4acoBo#i CTPETKH
cd — centre distance — paccTosiHue MKy IEHTpaAMU
cf — confer - cpaBHu
CL, cl — centre line — oceBas muHMs, ICHTpAJIbHAS OCh
cos-1 — anticosine — apKKOCHHYC
COS — COSiNe — KocuHyC
CSC, cosec — cosecant — kocekaHC
cot, ctn — cotangent — koranreHc
C to ¢ — centre to centre — paccTosiHUE MEXIY OCSIMU
cw — clockwise — o yacoBotii cTpernke
D — nmaTecoT (puMckas mudpa)
D — differential — 3nak «auddepenumam
D, d — derivative — 3HaK «00OBIYHASI TPOU3BOIHAS B CHUMBOJIC
dy/dx
0 - partial derivative — 3HaK «4acTHast TPOU3BOTHAN
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00BIYHO B eHOM cuMBoJIe dy/dx

d.— 1. difference — pasuocts
2. deci- - meru-. ..
3. distance — paccrosiaue

d., deg. — degree — rpaayc, cTeneHn

d., dia. — diameter — ntuamerp

dbl — double — nBoiiHO#; ynBOUTH

DC — digital computer — iiugpoBoii KoMIbIOTEP

D.C., d.c., d-c — direct current — moCTOSIHHBIN TOK

dim — dimension — pa3mep, - MepHBIit

dist — distance — paccrosiue

doz., dz — dozen — mroxxuHa

dx — duplex — nBoiiHoi

E.g. — for example - manpumep

et al. — et alii — u npyrue (aBTOpHI)

eq. — equal — paBHbIit

eqn — equation — ypaBHeH#He

esp. — especially — ocoberno

ep — end point — koHeYHast TOuKa

F° - Fahrenheit — papenreiir (t° mkana)

F, f(x) — function (of x) — dpyukmus (0T X)

ft — foot, feet — pyr(s1)

fig. — figure — pucyHok, cxema, nmudpa, 4epTex

Gl. — gill — mxumn (6pur. — 0,14 mutpa; CIIA — 0,12 mutpa)

GCD, gcd — greatest common divisor — HanbobIIHi 00Nt
JCITUTEITh

G.M.T. — Greenwich Mean Time — cpeaHee Bpemst Mo
['punBHUy

GZ — ground zero — 3muIeHTP

H, h, ht, hth — height — BeicoTa

H — hyper- - runep-

HCF, hcf — highest common factor — HauGonbmmii 00OmHiA
MHOYHTEJTh

h., hr(s) — hour(s) — uac (1)

i.e. —that is — To ecTh
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ind — index — mokasareinn
inf — infinity — 6eckoneyHOCTH
Iv — independent variable — nezaBucumas nepemeHHas
J — joule — mKOYsIB; 3HAK MHUMOM BEINYHHBI
K — Kelvin - kenbBuH (t° mkana)
L- 1 left— neBbrit
2. length — nyuna
3. leaque — nura (Mepa ATHHBI)
Ib — libra [lalbrq] — dyHT (Bec — 454 rpamma)
LCM, Icm — least common multiple - HanmenbInee obmIee KpaTKoe
| — leg — xarer
lg — long — mmuHHEBLIT
Ige, g — large — Gonb1oii
lim — limit — mpexen
lin — linear— nmuneiHbIH
log, In — logarithm, natural I. - norapudm, HatypabHBIii 1.
log10 — common logarithm - necsatiunbIit T0raprd™M
Ltd — limited - orpanneHHbI
M, m - 1. mass - macca
. mega- - mera-
. metre - meTp
MicCro- - MUKpo-
mile - mus
milli- - mum-
. minute - MuayTa
8. module — Moy
Math., maths — mathematics — maremaTnka
max — maximum — MakcumMym
Mech — mechanics — mexanuka
min — minimum — MEHUMYM
mm — millimetre — muEMETp
mod — module, modulus — moxysb
M.T.L. — mass, time, length — macca, Bpems1, minHa
(cucTema euHUIY)
N, No, no — number (#) — Homep, Ne

NOUTEWN
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Nat — natural — marypaasHOE
n.c., NC — no change — 6e3 U3MeHEHUH, HE U3MEHSISI
n.d. — no date — 6e3 matsI
neg — negative — oTpuIaTEIbHBIN, MHHYCOBOM
Nos, nos — numbers — Homepa, NeNe
Nnr — near — 0JIn3, OKOJIO, OJIU3KO
0.C., I.C. — on centres, in centres — Mex 1y OCSAMH, [IECHTPaAMH
0.d. — outer diametre — BHeLIHMIT AHAMETP
Opp — Opposite — MPOTHUBOIOIOKHBIH
0z — ounce [auns] — yumus (28,3 rpamma)
P., p. — power — creneHb; MOIIHOCTb, CHJIA
p.- 1. page — crpanura

2. part — gyacThb, m0Js

3. proton — mpoToH
p.c. — 1. per cent — mpoueHT

2. point of curve - Touka, HayanO KPUBOIL

per. — period — nepron
PH, ph — per hour — Ha gac, B yac, 3a 4ac
ph — phase — dasza
P.M., p.m. — post meridiem — mocne moayaHs
pm — per minute — B, 3a MUHYTY
P of O — point of origin — Hayano, ucxomHast TOYKA KOOPIUHAT
pos., pP. — POSitive — MONOKUTETbHBIN, TUTIOCOBOM
ps, p.S. — per second — 3a, B ceKyHIy
PT, pt, p — point — Touka
pp — pages — cTpaHuIIbI
pr- 1. pair — mapa

2. primary — nepBUYHbBIN, HAYATbHBIN
pt — pint [palnt] — nunTa (0,57 autpa)
gr — quarter — yeTBepTh
gt., . — quantity — Kor4eCcTBO
R — Reamur — Peomrop (t° mikaina)
R., r. — 1. radius, radii — pagnyc(sI)

2. right — mpaBbIif; IPSMOH yroi
rad. — radical — pagukan
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Rto, r. — ratio — orHOWIEHNE
rect — rectangular — mpsMoyroasHUK
rev. — reverse — oOpaTHbIi, TPOTUBOMOIOKHBIH
S. —second, secondary — cekyH1a, BTOPHYHBII
S — See€ — cMoTpH
sec. — secant — cexaHc
seg. — segment — cerMeHT
sin — sine — cuHyc
s. |. — straight line — npsimas muHMs
sQ., S. — square — kBaapat(HbI#)
Sz — size — pa3mep
T,t- 1.time — Bpems
2. temperature (t°) — Temneparypa
tan, tg — tangent - Tanrenc
ths — thousand — Teicsiua
tn, t — ton — TonHa
TO — turn over — cM. Ha obopoTe
TV — 1. television — TeneBunenue
2. terminal velocity — npeaensHast CKOPOCTh
U.m. — undermentioned — HIXeyHOMSIHY ThIit
UFO — unidentified flying object — HJIO, Heomo3HaHHBIH JICTAIONIHI
00BEKT
Val — value — Bennuuna, 3Ha4eHuE
var — variable — mepemennas
V.V. - ViCe versa — Hao0opoT
V., Vec. — Vector - BekTop
vers — versine, versed sine — cuayc-Bep3yc
VS — VErsus — mpoTuB, B 3aBUCUMOCTH OT...
Wt — weight — Bec
w/o — without — 6e3, He
Z., 7 — Zero — HOJIb
Z77 — 7igzag - 3ur3ar

THE LIST OF CHEMICAL ELEMENTS WITH
TRANSCRIPTION
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Ag — argentum [a:'dzentom] = silver [silva] cepebpo
Al — aluminium [,elju'miniom] agroMuHMI
Ar — argon [‘a:gon] apron

As — arsenic [ 'a:s(o)nik] MbImbsaK

Au — aurum ['a:rom] = gold [gould] 3050T0
B — boron ['bo:ron] 6op

Ba — barium ['be(a)riom] 6apuii

Be — beryllium [ba'riliom] 6epumnuii

Bi — bismuth ['bizmo0] Bucmyt

Br —- bromine ['broumi:n] 6pom

C — carbon ['ka:bon] yriepon

Ca — calcium ['kaelstom] kanbmmit

Ce —- cerium ['si(o)rrom] tepwuit

Cd — cadmium ['keedmriom] kagmuii

Cl — chlorine ['klo:ri:n] x10p

Co — kobalt ['koubo:1t] kob6ansT

Cr — chromium ['kroumrom] xpom

Cs — caesium ['si:zrom] 1ie3wmii

Cu — copper ['kopa] menpb

F — fluorine ['flu(e)ri:n] dbop

Fe — ferrum ['ferom] = iron [‘aron] xene3o
Ga — gallium ['geeliom] rammii

Ge — germanium [d3o:'memniom|] repmanuit
H — hydrogen ['haidrad3on] Bogopon

He — helium ['hi:ltom] remmii

Hg — hydrargyrum [haidra:d3irom] = mercury ['ma'kjuri] pryth

| —iodine [‘aidi:n] fiox
Ir—iridium [1'ridiom] upunuit

K — kalium ['keiltom] xanuit = potassium [po'taesiom] kasnmii

Li — lithium ['l161om] muuit

Mg — magnesium [mag'ni:ziom| Maruui
Mn — manganese [,m&ngda'ni:z] Maprasery
Mo — molybdenum [ma'bdonom] monuoaeH
N — nitrogen ['nartrod3(o)n] azot

Na — natrium ['neitrrom] = sodium [ 'soudrom] HaTpwmii
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Ne — neon ['ni:on] Heon
Ni — nickel ['nik(s)]] Hukensb
O — oxygen ['okstd3(a)n] xucopon
P — phosphorus ['fosf(a)ras] docdop
Pb — plumbum ['plambam] = lead [led] cBuHen
Pt — platinum f 'platinom] nmaTtuna
Pu — plutonium [plu:'tountom] mryToHwmiA
Ra — radium ['rerdrom] paauit
Rb — rubidium [ru:'bidiom] pyOounuii
S — sulphur ['salfa] cepa
Sb — antimony [ '&ntimoni] cypema
Sc — scandium ['skendrom] ckanauii
Se — selenium [sr'li:ntom] cenen
Si — silicone ['silikoun] kpemHwuit
Sn —- stannum ['stenom] = tin [tin] ooBo
Sr — strontium ['strontrom] cTponTmii
Te — tellurium [to'l (ju(a)rrom] Temmyp
Th — thorium ['02:rrom] Topuii
Ti — titanium [t(a)r'teintom] Turan
U —uranium [ju'reintom] ypan
W-— wolfram ['wulfrom] = tungsten ['tansten] Bosibpam
Zn — zinc [zmk] muHK
Zr — zirconium [zo'kouniom] nupkoHuit
USEFUL VOCABULARY ON RESEARCH WORK
Structure of Research
Topic / Theme — Tema uccieaoBaHus
Relevance of the Topic (Motivation for the Study) — AktyanbHOCTH
TEMbI UCCJICIOBAHUS
Object of Research — O6bekT uccnexoBaHMs
Subject of Research — IIpeamer uccnepoBaHust
Aims of Research — L{enu nccnemoBanus
Research Questions — 3agaun Kcciie10BaHUs
Hypotheses of Research — I'umotess! uccieaoBaHus
Methods of Investigation — MeTobI nccie10BaHUS
Original Contribution — HoBu3sna
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Significance — 3HaunuMoCTh
Implementations — Baeapenus
Conclusions — BeiBojisI

Useful Language

Topic / Theme of Research The theme of our investigation is
... Temo# Hammero ucciaeqOBaHUs SIBIACTCS ...

The theme of our exploration is devoted to ... Tema HAaIIEero
MCCJIEIOBAHMSI TTOCBSLICHA ...

Relevance of the Topic (Motivation for the Study) The problem of ...
is one of the most important. ITpo6aema ... 0JJHa U3 CaMbIX BaXHBIX.
The actual range of problems is much wider. PeanbHbIii
KpYT IpobJieM ropas3ao mupe.

The problem of ... has not lost its topical significance. [TpoOnema
HE MoTepsiyla CBOEH aKTyaJIbHOCTH ...

The problem became more acute, it took a new form. [TpoGnema
ctaia 0oyiee OCTpOid, OHa MpUOOpeia HOBYIO (hopMmy.

The problem requires a detailed study. Ota mpobnema TpebyeT
JIeTaTbHOTO H3YUYCHUSI.

The question of ... has become acute. Bomnpoc cTan
0COOEHHO aKTyaJIbHBIM.

The study of ... is of primary importance. M3yuenue ... uMmeer
NIePBOCTEIICHHOE 3HAUCHHE.

Much has been said and written about ... MHoro 6buUIO0 CKa3aHO U
HAITHCAHO O ...

Much (little) has been done on ... MHnoro (mayio) ObIIO CIeaHO B

Much has been done in the field of ... but undoubtedly much remains
to be done init. MHoro ObUIO ClIelaHo0 B 00JACTH ..., OJHAKO,
HECOMHEHHO, MHOTO€ €IlIe TPEICTOUT CIIENIaTh.

Although a number of issues have been analyzed and discussed much
remains to be done in the field of ... Hecmotps Ha TO, uTOo psin
BONPOCOB OBLI MpOaHAIM3UPOBAH M OOCYXKJEH, MHOIO€ elle
IPE/ICTOUT C/IENATh B 9TOM 00IACTH ...
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The problem has not received all the attention it deserves. IIpo6iema
HE MOJIy4rIIa TOHKHOTO BHUMAHHS.

It was this ... which first attracted the notice of ... Mmenno 3TO
BIICPBBIC MPUBJICKIIO BHUMAHHUE ...

At present there is a growing interest in ... B HacTosimiee  Bpems
Ha0JIF01aeTCsI MOBBINICHHBIA HHTEPEC K ...

The question still remains open. Bomnpoc ere ocraeTcs
OTKPBITHIM.

No one has made a careful inquiry into ... Hukro  He  mposen
TIIATEIBHOTO UCCIICIOBAHUS B ...

Now the research focus has shifted towards ... Ceiivac

UCCIIeI0BaTeIbCKUI MHTEPEC HAMIPABIICH Ha ...
We possess a vague and general idea of ... MpI uMeeM HedeTkoe U
oO11ee MpeacTaBIeHUE o ...

We are totally ignorant of ... MBI COBEpIIIEHHO HHUYETO HE
3HaeM o...
We know little (much) about ... Mps1 Masio (MHOTO) 3HaeM O ...

The problem arises (is / was raised) in connection with ... Dta
nmpo0JsiemMa BCTaeT (CTaBUTCS/CTaBUIIACH) B CBSI3H C

Obiject of Research

We will make a thorough study of ... Mgt MOABEPTHEM
TIIATEIILHOMY U3YYEHHIO ...

The object of our exploration is ... OOBEKTOM HUCCIEAOBAHUS
SIBIISIETCS

The following study is concerned with ... Hacrosmee
UCCIIEIOBaHHE MOCBALICHO ...

At the heart of the discussion is ... B mentpe obcyxaeHus
HAXOIUTCS

The study of ... raises several interesting problems of a general
nature. W3yueHue ... MOJHUMAET HECKOJIbKO HHTEPECHBIX
mpo0JeM OOIIIETo XapaKkTepa.

It requires a detailed study of ... Oro  TpeOyer  AETaIbHOTO
U3yUYCHUS ...

It requires a direct study of ... 310 TpebyeT

HEMMOCPCACTBCHHOI'O U3YUYCHHA ...

246



In the connection with the study of various phenomena it is necessary

to B cBsi3U ¢ M3y4YeHHEM pa3IMYHbBIX SBJICHUNA HEOOXOIUMO ...

Therefore, in studying ... one must take into account
CrenoBatenbHO, MTPH U3YYCHUH ... HEOOXOJAUMO MPHHATH BO

BHUMaHHE

This is achieved by a comprehensive study of ... 310 mocturaercs

IyTeM BCECTOPOHHETO M3Y4CHHS ...

We will deal with ... MbI paccmoTpum ...

We will examine the (relations between ...) Mpr U3YYIHUM

(B3aMMOCBSI3b ... C ...)

It would be instructive to examine in ... detail ... from the point of

view of bbuto OBl TOJIE3HO NETaTbHO M3YYHTH ... C TOYKH
3pEHHS ...

We will explore ... Mgl uccnenyem ...

We are occupied with the problem of Mal 3aHUMaeMCs
poosIeMoii ...

Subject of Research
The topic of our investigation (exploration, work) is
[IpenqmeTom HamIero UCCIETOBAHUS SBISETCS ...

It is one of the key problems of ... OT0 omHa HW3  OCHOBHBIX
npoOem. ..

The problem of ... is very complex. IIpobrema ... sBiseTcs OveHb
CJIOKHOM.

The question is not free from difficulties... Bonpoc = nHe  numen

CJIO’)KHOCTH.

The topic of my dissertation is significant in interpreting
Tema moei nuccepTauyy CyleCTBEHHA JJIs1 TOHUMAHUA . ..

The problem of ... is in the focus of attention of ... [Tpobnema

... HAXOJUTCS B IICHTPE BHUMAHHS. . .

The problem arises (is / was raised) in connection with ... Dta

nmpoOsemMa BecTaeT (CTaBUTCS/ CTaBHIIACh) B CBSI3M C TEM, UTO ...

The problem of studying ... demands special care in using methods

and a methodological concept. [MpoGiema U3yUICHUS

TpeOyeT o0co0oro BHUMaHMS K HCIOJIB30BAHUIO METOJOB U

METOJI0JIOTMYECKON KOHIICTIIINH.
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Here we need to consider the problem of ... 31ech HaM

HEOOXO0JIMMO PACCMOTPETH MPOOIIEMY

Thus the core of the problem is ... Takum o0pa3zom, CYTh

pOOJIEMBI 3aKJTFOYACTCS B ...

We turn our attention to a new and more urgent problem. Mu1

oOpamjaeM Halle BHHMaHHE Ha HOBYWO U 0ojiee HACYIIHYIO

npobiiemy.

In this light we must face the problem ... C »3Toii TOYkM 3peHUsA

MBI JIOJDKHBI PACCMOTPETH MTPOOJIEMY ...

Though many aspects of this problem are debated, it is sure that ...

XOoTd MHOTHE acCleKThl MPOOJIEMBI  OCTAIOTCS  CIIOPHBIMH,

HECOMHEHHO, YToO ...

To bring further light on various aspects it is necessary to
Jns Toro, 4toObl Oosee TIIIyOOKO OCBETHTh pa3iIuyHbIe

aCIEKThI, HEOOXOIUMO ...

I will touch upon a question of ... I kocHych Bompoca ...

The question is usually regarded as... Bormpoc 0OBIYHO

paccMaTpuBaeTCs Kak ...

Not long ago the question was raised in ... HemaBHo Bompoc Obl1

MOJHSAT B ...

The question raises all sorts of problems.  3rtort Bompoc nmogHKMaeT

pa3sHoOOpa3HbIe MPOOIIEMBI.

Aims of Research

The (main) aim of the paperis ... (OcHoBHas) LEeTb TaHHOU
paboThI 3aKJIFOYACTCS B ...

To attain our aim we must consider ... Jlms  JocToKeHHS [eIu
MBI JTOJIKHBI PACCMOTPETH ...

One of the chief aims was to test hypothesis ... OnHoii u3

OCHOBHBIX ueneﬁ ... ABJIAJIACh MPOBCPKA T'MITIOTE3HI ...
It is the main aim of this chapter to examine some of the main causes

of ... 3apmauell maHHON TIJaBbl SBJSIETCS H3YYEHHE HEKOTOPBIX
OCHOBHBIX IIPUYHH ...
At present we do not set the aim of ... B Hacrosiiiee Bpemsi Mbl

HC CTaBUM ILICJIH ...
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The overall goals of ... require a prior concern with the general
problem of ... I'moGanpHbBIC eI TpeOyIOT
IpeaBapUTENHFHOTO PACCMOTPEHHUS! OCHOBHBIX MPOOJIEM ...

In the framework of ... the first objective to achieve is ... B pamkax
... OCHOBHOM LICJIBIO SIBIISICTCA ...

Our objective is the investigation of Hamei LEITBIO SIBIISICTCS

U3YUYCHHE ...
Our objective is to explain ... Hameit 3ajgadyeil  SBIAETCS
OOBSCHEHHE ...

The purpose of our work is to examine and investigate and
consequently to determine more precisely ... Hens HaIeu

paboThl COCTOMT B TOM, YTOOBI M3yYUTh M HCCIEIOBATb WU B

pe3ynbTare 60s1ee TOUHO ONPEIEIUTD ...

For this purpose we may examine an example from ... [ns sron

€I MOKHO MPOAHAIM3UPOBATh IPUMED U3 ...

It is our purpose on this occasion to analyze some of the basic issues
Hameit nenbto B JaHHOM Cilydae SBJISIETCS aHAJIU3 OCHOBHBIX

BOIIPOCOSB ...

It is the purpose of this investigation to explain the principles of this

viewpoint ... Ilenbio0 TaHHOTO MCCIIEAOBAHUS SBJSETCS OOBICHEHHUE

OCHOBHBIX MTOJIOKEHHUI JaHHOW KOHIICTIIUH ...

We are confined to immediate aimsto ... Haumu

HEIOCPEICTBEHHBIE 11E€TH 3aKII0YatOTCS B ...

What we are aiming atis ... To, Kk d9eMy Mbl  CTpEeMHUMCH,

3aKJIFOYAETCS B ...

Research Questions

It has been no part of our aim to make a comprehensive survey of ...
B mHamm 3amaum He BXOAWJIO TPOBEACHUE TI00AIBHOTO

UCCJIEJIOBAHHUS ...

We are fully aware of the nature of the objective ... Mpr B
MIOJTHOM Mepe MOHUMAEM CIICIU(HUKY JaHHOM 3a71a4H ...

Our objective is the investigation of... 3anaygeit HAIIIEeTO
UCCIICIOBAHHMS SBJISCTCS ...

It is not the business of ... D10 He BXOAMT B 3a1a4H ...
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It is not our purpose to describe ... B Hamy 3amady He BXOIUT
OIMCAHHE ...

It is beyond our present purpose to ... B Hamm 3amaum  He
BXOJIHT ...

Our task consists in ... Harma 3agaya COCTOUT B TOM, YTOOHI ...
Our task is to show ... Hama 3ama’ya cocTOMT B TOM, YTOOBI
MOKa3arth ...

Our task is to study ... B namry 3amauy BXOJHUT U3y4YEHUE ...
The main task is as follows ... OcHoBHasl 3a7a4a 3aKIFOYaETCs
B CJICAYIOIIEM ...

For carrying out this task it is necessary ... s OCYIIECTBIICHUS

9TOM 3a/1a4l HEOOXOAUMO ...

We are confronted with a complicated task. [lepen  Hamu  crout

CJIO)KHAs 3a/1aya.

The primary task is to study ... [TepBoouepeaHoOit 3aaueit

SBIISICTCS U3YyUCHHE ...

The task requires considerable rethinking and revision ... OTta

3agaya TpeOyeT NepeoCMbICIEHHS U TIEPECMOTpa ...

The detailed (comprehensive, thorough, careful, profound) study of

... 1s of great importance. ~ JleTanbHoe (BcecTopoHHee,

TIIATEIBHOE, TIIYOOKOE€) U3yUYEHHE ... UMEET OOJIbIIIOE 3HAUCHUE.

Nevertheless, it is important to observe ... Tem He MeHee, BaXKHO

U3YYUTb ...

Comprehensive study of ... is the key to solving our problems.
BcecToponHee nuccienoBaHue ... UMeeT 0co00e 3HaAYCHHE IS

pelIeHNs OCTaBIEHHBIX MPOOJIEM.

Within the framework of the paper it is impossible to ... B pamkax

9TOM pabOTHI HEBO3MOXKHO ...

One of the first tasks was to verify and if possible to amplify

knowledge of ... OnHOM M3 TEepBOCTENEHHBIX 3ajad sBIsIACH

IPOBEPKA U, IT0 BO3MOKHOCTH paCIIMPEeHUE 3HAHUHN O

Hypotheses of Research

It is necessary to accept the hypothesis ...

Heo0xoauMo mpUHATE TULIOTESY ...
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One may put forward a working hypothesis for explaining this
phenomenon ... MOXHO BBIIBUHYTH pPaOOYyI0 THUIOTE3Y s
OOBSICHEHHS ATOTO SBJICHUA ...

To take all possibilities into account, we are compelled to rule out the

hypothesis that ...  IlpuHMMas BO BHMMaHHE BCE€ BO3MOXHOCTH,
MbI BBIHYKJICHBI BBIIBUHYTDH T'MIIOTE3Y ...

We are to form a working hypothesis about ... Mpi JIOJKHBI
chopmynupoBaTh pabOUyIO TUIIOTE3Y O ...

It may be assumed like a working hypothesis. 310 MOKHO

IMIPHUHATDH B KAa4CCTBC pa6oqel71 THUIIOTE3hI.

For confirmation of the hypothesis we need but turn to a brief
consideration of ... [l moaTBEp)KACHHS THUMOTE3bl HEOOXOIUMO
00paTUTHCA K KPaTKOMY PacCMOTPEHHUIO ...

These data confirm our hypothesis. Dti maHHBIE TOATBEPKIAIOT
Hally TUIOTEe3Y.

Methods of Investigation

There are different approaches to the solution of the problem.
CYH.IGCTBYIOT Ppa3HbIC ITOAXOAbI K PCHICHUTO 3TOH l'IpO6J'IeMLI.

This approach is aimed at ... DToT MeTo1 HanpaBJieH Ha ...

The usual approach was followed in ... TpanULIMOHHBIA ~ METOJ
UCTIOJIB30BAJICA B ...

The most promising approach is ... HawuGosee MEPCIIEKTUBHBIN
METOJI COCTOHUT B TOM, UTOORI ...

The approach used here is ... Metoa, uCHonb3yeMblid 37€Ch,
3aKITIOYAETCS B ...

An important way of approaching the matter is ... BaxHslif MmeTox B
pa3paboTKe MPOOIEMBI 3aKITIOYACTCA B ...

This is a reasonable and practical approach ... Jto

1es1eco00pa3HbIil U MPAKTUIECKUIA METOI.

A modern approach to this problem of ... is based on (consists in ...)
CoBpeMeHHBIN TOIX0 K MpoOJeMe ... OCHOBaH (COCTOUT B

I

At the present time this research approach rests on ... B

HACTOsIIIIee BPEMS 3TOT METO/ UCCIIEZIOBAHUS OCHOBBIBAETCS HA ...

Such an approach to ... involves ... Taxoi mogxon x ... Tpedyer ...
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The subjective approach to the study of ... is ... = CyObeKTHUBHBII
MOJIXO/T K U3YUCHHIO. .. 3aKJII0YACTCS ...

The main difference in the approaches is that ...  T'maBHOe
pasaryme B MOAX0/aX 3aKI0YaeTCsA B TOM, UTO ...

The approach taken by ... in ... is quite similar to ... Merton
UCCIIeIOBAHMS, TIPUHATHIH ..., UICHTHYCH ...

A different approach was taken by ... Wnoi METOJ ObLI
UCIIOJIb30BAH ...

These approaches are different but ... Otn MTOJTXOJTBI
Pa3IHYHbI, HO ...

The most common method for ... is ... Camprii
pacnpoCTpaHEHHBINH METOJ ... COCTOUT B ...

The method of research depends on ... Meton — wmccnenoBaHUs
3aBUCHT OT ...

A method of analogy will help to distinguish a few common features.
CpaBHI/ITeJ'IBHHﬁ MCTOJ ITIO3BOJIAACT BBLIACIIUTH O6H.II/Ie YCPThI

Before we can begin to use this method of analysis we have to deal

with ... Ilpexae 4YemM MBI HAaYHEM NPUMEHSTH JAHHBIA METOJ

aHaJn3a, Mbl JOJDKHBI PACCMOTPETD ...

Our work is being carried out in the following directions
Haia paGoTa BefieTcs B CieyrolieM HalpaBiIeHUH ...

These are a number of trends in studying ... CymectByer psf

HalpaBJICHUH B U3YYEHUH ...

The simplest way of solving this problem lies in ... Camplii mpocToii

NYTh PEIICHUS 3TOW MPOOIEMBI 3aKITIOYACTCA B ...

This is one of the ways ...  DTo oauH U3 crOCOOOB ...

The methods of analysis are ... Merogamu aHanu3a SBISIOTCS
The analysis of ... is based on ... = AHanu3 ... OCHOBBIBaeTCS Ha ...
With regard to the old analysis we can state ... YuutsiBas
JTAHHBIC TIPEBIAYIIETO aHAIN3a, MOKHO YTBEPXKIaTh, 4TO ...

It requires a thorough analysis. Dto  Tpebyer  THIATEIBHOIO
aHam3a.
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At this level of analysis everything is seen as ... Ha stom ypoBHe
aHaJIu3a BCE pacCMaTpUBAETCA Kak ...

To analyze with precision we must turn to ... st Toro, 4TOOBI
NIPOBECTH TOYHBIH aHAJIU3, MBI JIOJDKHBI OOPATHTHCA K ...

Before we proceed with our analysis of ... it is essential to go over
the  Tlpexxae yeM mepeiTd K aHaIM3y ... HEOOXOJMMO HM3YYHTh
npooJemy ...

Original Contribution

It is the first attempt of the scientific approach to the problem of ...

DTO ABIISIETCS nepBoﬁ MOIIBLITKOM MCHOJIL30BAHUSI HAay4YHOro noaxojia

K rmpobiieme ...

The main features of our approach are ... OcHOBHBIMU

HaITpaBJICHUAMHA HAIICTO MOAXOJa ABJIAKOTCA ...

We have developed a new approach to the phenomena under

consideration. MbI pa3pa0boTanu HOBBIH MOAXO/ K pacCMaTPHBAEMbIM

SIBJICHUSAM.

Our approach will make it possible to clear ... up. Ham MOJIXO]T

MO3BOJIUT Pa3o0paThCA B ...

We have succeeded in finding a convenient approach to
Hawm ynanoce HailTu y10O0HBIN NOAXOA K ...

We must approach the problem from viewpoint... Mbsi JOJKHBI

MOJIOMTH K MpoOIeMe ¢ TOUKU 3PEHHUS ...

Such an approach has made it possible to understand the reasons for

... Takol moaxo/1 MO3BOJIWII MOHITH TPUYHUHHI ...

Our approach may be summarized in the words of ... Ham
TIOAXOJ] MOKHO M3JIOKHTH CIIETYIOIIMM 00pa3oM ...
The method proposed in this article (investigation) is ... Metoz,

MPEIOKCHHBINA B 9TOM CTaThe (MCCIECIOBAHNN) COCTOUT B ...

The method of research provides a reasonably objective criterion ...
Takoii MeTox HcciIenOBaHUA 00€ECIIEYMBAET HAC JOCTATOYHO

OOBEKTUBHBIM KPUTEPHUEM ...

It is in keeping with the methods adopted to solve the problems of ...

DTO HEMOCPEACTBEHHO CBSI3aHO C METOJaMH, Pa3pabOTaHHBIMU IS

penieHust JaHHOW MPOOJIEMHI ...
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The method is based on the idea that ... JlaHHBIH METON
OCHOBBIBAETCS Ha TOM, 4TO ...

The method provides an answer to this problem ... DToT MeTox nmaet
BO3MOXXHOCTh HalTH OTBET Ha BOIIPOC

The advantage of this method lies in the fact that ... [IpeumymecTBo
9TOTO METOJIa COCTOUT B TOM, UTO ...

This method has thrown light upon ... JaHHBI MeTox TPOIUII
CBET HA ...

We may adopt the method to ... MpbI MOKEM MPUMEHSTH JaHHBIN
METOA K ...

The method is applicable to ... Metox ncnonb3yercs Ui ...

The application of the new method allows us to ... [Ipumenenue
HOBOTO METO/]Ia TI03BOJISET HaM ...

This method can be applied to the study of ... 3tor METOJ
MOYKHO IPUMEHHTBD JJISl HU3yUCHHUS ...
I am not suggesting that it is the only way ... S He cumTaro, 4TO

3TO €JMHCTBEHHBIN c110co0 ...

There is nothing with which the analysis can be compared ...

OTOT aHAJIN3 HE UMEET aHAJIOTOB ...

Significance

The question of great practical importance deals with ...

Bonpoc, nmeronumii 60sb1110e MpaKTHUECKOE 3HAUEHHE, 3aKJII0YaeTCs
B...

A special significance attaches to ... Ocoboe 3HaYCHUE
npumaeTcs ...
What is significant is ... 3HAYUTENIBHBIM SIBIISIETCA TO, YTO ...

In fact it is the first work of general synthesis in which complex
problems of ... are posed and given new answers ... JlelficTBUTENIBHO,
9TO TiepBas 0600mIaronas padboTa, B KOTOPOW MOCTABIICHBI CIIOKHBIC
pOOJIEMBI ... U JaHBl HOBBIE OTBETHI ...

The problem raised by ... assumed a place of first importance ...

[Ipobnema moaHsATas ... MNpHOOpeNa MEepPBOOUEPETHOE
3HAYCHHE ...
What is important is ... BaxxubIM sIBIISIETCS TO, UTO ...
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