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IIpeanaraemoe yde6Hoe nocobue sasasercs I vacThio y1e6HOro xoM-
pjaexca, pa3paGaThHIBaeMOro NpenojaBaTeNAMHM KadeApbl aHTAHUCKOTO
A3bIKa MeXaHHKo-MaTemaTnyeckoro dpakyasTeTta MI'Y B coorBeTcTBHA
¢ y49e6HOM NPOrpPaMMOHM Kypca aHIMJIKHCKOro f3blKa /[ MEXaHHKOB H
MaTeMaTHKOB.

INoco6ue cocTouT U3 BBeAeHudA, 17 ypokos ¥ npuiaoxerusn. Bo Beege-
HUB obpalllaeTcA BHUMaHAEe HA YMeHUE HNOJb3OBATHCA AHIJIO-PDYCCKAM H
TOJKOBBLIM 3HIJIO-3HIVIKKCKEM CJIOBAapfAMH, JAIOTCA peKOMeHJaldH, Kak
YYUTB CJOBa, pacIMpAA CBOH CJIOBapHLIH 3amac, o6bsAcCHAETCH, YTO Ta-
Koe aJeKBaTHHIA nepeBoi. Kaxbid ypokK BKJIIOYaeT NPeXTEKCTOBLIE
3a/laHAfA, TEeKCT H MOCAETEKCTOBHle ympaxHeHua. IIpu 3ToMm cHcTema
ynpaXHeHHH MNpeANnoAaraeT TIIATEALHHHN aHaJH3 TeX A3LIKOBHIX ABJE-
HUH Ha GOHETHYECKOM, JEKCHIECKOM H I'PaMMaTHIeCKOM YPOBHAX, KO-
TOpHE HPEACTABAAIOT TPYAHOCTH A/NA PYCCKOMOBOPAWMX yyaumxca. Ta-
KOM aHAJUH3 MOMOraeT CTyJeHTaM JOGHTLCA IOJHOI'O U MaKCHMAJALHO
TOYHOTO MOHMMAaHHA TEKCT2a. B NMpHIOXKeHRHH NPHBOAATCA o6pa3ubl pe-
¢depaToB, AaeTCHd UX AHAIH3.

MaTepnajaoM gAA 3TOR YaCTH NOCAYXHAH B OCHOBHOM TEKCTH M3
Compton’s Encyclopedia, nocBsuieHHnle Pa3sTHYHEIM OGJacTAM Mexa-
HUKH M MAaTeMaTHKH. TeKCThl He NOABEpPrainch ajaNTalld¥ ¥ KaKHM-
an6o nameneHusaM. IloaToMy BO3MOXHO HeKOTOpOe HeCOBOaJeBRHE BaraA-
Ala aBTOPOB TEKCTOB Ha OT/AEIbLHBIE BONPOCH MEXaHHKH M MAaTEMAaTHKH
C TeM, KaK OHE pacCMaTpUBaOTcA Ha dakyanTeTe.

Bripaxaem HCKpeHHIOKW 6JarofapHOCTH pElEHIEHTaM — JOKTOPY
dHAOAOrHYeCKNX HayK, npodeccopy E.B. AkoBaeBoit # gokTOpY huanko-
MaTeMaTn4yeckux Hayk, npogeccopy H.H. CmupHoBy 32 nHeHHEe 3ame-
YaHudA, a TaKxKe aCHHPaHTaM MeXaHMKO-MAaTeMaTH4YeCKOro pakyabrTeTa
MI'Y H.H. Argpeeny, M.B. Peiirrry, K.3. Peabgmany u A.A. Yepe-
[IaHOBY 33 NIOMOUIL, OKAa3aHHYIO HPH NOATOTOBKE NOCOGHA K MeYaTH.
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BBegenne

O monp30BaHAH CJAOBApEM

Kak noxkasniBaeT NpakTHKa, He BCe CTYAEHTH CBOGOJHO OPHERTHPY-
IOTCA B 8HIJIO-PYCCKOM CJIOBape, BAaXHOCTH Xe 3p@PeKTHBHOTO HCIONb-
30BaHMA CJIOBAapA KaK OCHOBHOI'O HCTOYHHMKA HH(pOPMalAH 0 aHIIHH-
CKOMY A3LIKy Bpsj] JH MOXHO IEepPeOcleHNTh, M, HECMO'TPA HA TO, 9TO
CAOBapH¥ CHaOXeHH MHOI'OYHCICHHBIMHU NOACHEHWAMH, HEKOTOpaA jge-
TAMH3AUAA OT/IJBHEIX CTOPOH paboTH CO CJoBapeM OKAa3KIBaeTCH, B
9eM ybexJaeT nejaroru4ecKHy OnHT, AAJEKO He H3JAHIIHEH.

Iockoabky gaRHOE MOco6HEe CTABHT CBOEH LENbIO Pa3BUTHE HABHI-
KOB camocmosamesbnod paboThl HaJ TEKCTOM, MH NpHBJEYEM BHH-
MaB#e K OCHOBHBLIM HHQODMATHBHLIM €JHHHINAM CIOBapHOH CTATbH,
4YTOOH CTyAeHT ¢ NepPBOrc MOMEHTa INpHOGIIEeHUA K HayYHOMY co06-
WeCTBY GHICTPO ¥ MOXHOCTHIO CYNTHBAA POHETAYECKYIO, AEKCUYECKYIO
U rpaMMaTH4YecKy10o HHPOPMALKIO.

Hrak, s, cTyjeHT BoCnonHA0 NpoGefn B OOAL3OBAHHH, Ka3alocCh
6bl, XOpoWIO M3BECTHHIM MHE WCTOYHKKOM mEpopManuu. Ha umo s,
603M0%CKO, He obpawias exumanue? Ha To, 4To B npegenax caosap-
HOWl CTAThH, KOIJa A WIly 3HadeHMe HEM3BECTHOTO CAOBA, MHE HOMO-
F3IOT COPHEHTHPOBATHLCA padHble WIPHGTH (HanpuMep, KYPCAB, XHp-
Au# wprT), nudpu (prMckue, apabckme), MyRKTyauus (3auATad,
TOYKa C 3alATOMH), 3Ha4kH (CKOGKH, THAbAA, POM6, IPAMOYTONLHUK),
CoKpaierus (4acTell peun, CTHAMCTAYeCKHe noMeTH & Ap.) IIpm Bcem
MHOroo6pa3suH OTeYeCTBEHHLIX CJAOBapell M BHOCHMHIX CO BpeMeHeM
H3MEHEHNH, NOAXOA K OPraHA3alMH CTaThA IO cyllecTBy ognH. TeM He
MeHee, HallUM CTyAeHTaM Mhl peKOMeHjyeM B nepsylo odepens ”Ho-
BHIA aHTJIO-pYCCKKit caoBaps” nog pes. B.K. Mioaszepa.
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English for Students of Mathematics and Mechanics. Part I.

ITocaednee npedeapumeavroe 3amenanue, Oblmb KONEM CAMOE
saxcHoe. Korja Mel U3y4aeM HHOCTPAHHKH S3HK, MbI M3HAa9alLHO
3anporpaMMApPOBaHbl Ha OMIMGKH, TaK KaK BCe BpPEMSA BMeIIMBaeTCA
POAHOH A3HIK, JHKTYA NPOM3HOIIEHHE, Ka3aa0ch 6hl, CXOAHOro B ABYX
A3BIKax 3Byka (B pycckoM ”a”, B anramitckoM [a), [a:], [a]), mocTpoenne
npejaoxenua (TOrja Kak B aHCAMHUCKOM IPAMOM HOPAAOK CIOB), CJIO-
BOCOYETaHHA, MHOI'O3HAYHOCTD CJIOBa, HATHINE HIM OTCYTCTBHe Npea-
Aora y raarona (xzate — wait for, 3aBRceTsh 0T — depend on, crefo-
BaTb 3a — follow) u T.4.

IloaToMy npu 06CyX JeHUN NONB3OBAHUA CIOBapeM ME OyaeM yKa-
3HBaTh Ha THIHYHBIE OMIMOKH HOCHTENEH PYCCKOro A3biKa B aHIVIMH-
CKOM, NpAy4Yas CTyJeHTa K aHa/IN3Y B ITOM HalPaBIeHHH — MOAXOAY,
KOTOPKI# Jler' B OCHOBY ITOCOGHSA MO PA3BETHIO HABLIKOB CAMOCTOATENb-
HOH pabGOTHI HAaJ HaYYHLIM TEKCTOM.

Tparckpunoma

1. Ona MoxeT 6HTL faHa ABaXAHl B CTaThe, €C/IH Pa3Hble YacTH
pedY NPOH3HOCATCA NO-pasHOMY, HanpuMep, export: raaroxa [aks’'po:t],
cywiecTBHTeAbHOE ['ekspo:t].

2. B oTANYHE OT PYCCKOro A3hIKa, B aHIIMHCKHX CIOBax OniBaeT
ABa yJAapeHHH, raasroe [- -] u Bropocrenennoe [-,-], nanpumep , exa-
mination [ig,zaemi’neif{(a)n]. Be3a cobmogenns Takoro npoEsHOWEHKA
CJIOBO C TPYAOM BOCHPHHHMMAETCA €CTECTBEHHbLIMA HOCATEIAMH A3BIKA
X NPHBOAUT K HapyUIeHMIO OGIIEeHUA.

3. OguH #3 3H2KOB B TPAHCKPHIILHM MOXeT GLITh BBIAeJNeH KYPCH-
BOM Min (B 3aBUCAMOCTH OT U3JaHMA CAOBapA) B3AT B KPyrahie CKOGKH.
3TO O3Ha4YaeT, 9TO JaHHMH 3BYK MOXET He IPOM3HOCHTLCHA, TO €CTh
CJOBO MMeeT JBa BapuaHTa npousHomennsa. Hanpumep, [‘gould(a)n]
golden.

4. Y10o6H 6HITH NPaBMALHO NOHATHM, HEOOGXOAUMO H3YYHTE IIPO-
U3HOLIEBHEe OTAENbHHIX 3BYKOB AHIJHHCKOIO A3HKa, CIOB B IIOTOKE
pedYH, 3JeMeHTH HHTOHANMM M TPH NPaBMJa NPOHM3HOLIEHWA, KapAu-
HaJIbHO OTAMYAIOINMECA OT PYCCKOTO A3HKa (naeHka npuiaaraerca). U
eute ofHO. TakOBO CBOMCTBO 3HIMIMHCKOr'o A3bIKa, YTO KaXjoe HOBOe
BaM CJIOBO IIPA BCeH NMOXOXECTH COYeTAaHUA 6YKB Helb3f NPOU3IKOCATDH
IO ACCONMAIAM C H3BECTHHIM, 3JeCh HeT npaBua. Toabko caoeaps facT
oTBeT. BcnomHuTe, HanpuMep, Tpy POPMH Tri1aronaa read.
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Bsedenue

IadpHl, nynu A ApYr'He ONOMETHI

1. Pumcxue yugdpoi 03HA4aI0T OMOHHMBI, Ha KaXABY B3 KOTOPhIX
3aBefeHa craTbhd, Tak, Korga maBecTHO cjopo school xak ”mxona”,
a Mo TEKCTy OHO He NOAXOAMT, HafO CMOTpeTh B cioBape school I
?kocAK pH6”.

2. Xupuwvie apabexue yuPpur ¢ mouxod. Ilo HEM nerxo mpoGe-
XaTh I'1a3aMK B CJOBApPHOM CTaThe. JTO 4acTH pedn. Ilocse nmx
NaHBl COKpallleHMA aHIIMUCKMX HasBaRUM. B mepByio odepeas Hajno
3HaTb CAeAYIOIAe: 1 — CYIHeCTBUTEIbHOE, U — [Jlaroi, @ — MpHia-
rateabsoe, adv — Hapedue.

O4eHr BaXHO, OpeXxje UeM HCKaTh 3Ha4eHHe CJIOBa B CJOBape,
TOYHO ONPEAECAUTD IO NPEeANOXEHHIO, KaKad 3TO YacThb pevd.

3. Ceemuavie apabexue yudptt ¢ xpyasoti cxobxotl. ITO 3HAYEHAR
KaX/I0O# JacTH peyn.

4. Byxew pyccxozo asdasuma ¢ Kpyzaaoti cxobrotl. ITO 3HAIEHHUA
caoBocoderanmii. Tak, B cTaThe Ha cloBo mean [a8) pase. ckpoMHLIK,
CMYUI3IOIIUACA NPABOAATCA cAoBocogeTanue to feel ~, koTOpoe UMeeT
ABa 3HaYeHHA: a) YYBCTBOBaTh ceGA HEJIOBKO; 6) 4yBCTBOBaTh cebs
He3 JOPOBLIM.

IIpm momcke 3Ha4YeHHH CJOBa O6paTHTE BHHMAaHHE Ha ClAEAYIONIHe
noMeTH: O6JacTh 3HAHKA — IK., MAM., TUM., H T.I.; CTHIL — pasa.,
KHUJNCH., No3mM.; BADHAHTH A3LIKA — aMEP.

IloacauM TakXke clregylole COKpPANIEHHA:

1) pl. — MHOXecTBeHHOE YHCIO, Sing. — egMHCTBeHROE YHca0. Ha-
npuamep, means [mimnz] n pl. 1) (4acTro ynorp. xak sing.) cpegcrso,
cnoco6. To ecThb, 3TO CAOBO MMEET AaHHOE 3HAYCHHE, KOT'Ja HMCIIOJb-
ayercs B $OpMe MHOXECTBEHHOrO YHCAA, 3 YHOTPEeGAATHLCA MOXET B
3HaYeHHH ¥ eJUHCTBEHHOI'O, H MHOXECTBEeHHOI'O YHCJA.

2) attr. — ynoTpebaeHne CylIECTBETEJILHOIO B Ka4eCTBe ofipeaene-
HUA. DTO THNHUYHO JJfA aRIJIKHHCKOro A3KIKA H OTHOCKTCA K LeNOoYKe n3
HECKOJAbKHX CyHIECTBHTEIBHREIX, I'/le NocjaeqHee CJIOBO ABAAECTCA ONpe-
JenfeMBIM, a BCe npeAngyme — onpejeiseruamMu. Hanpumep, stone
wall — xamenHas crena, space flight control centre — uenTp ynpapie-
HUA KOCMHYECKKM IIOJETOM.

Tenepr nepeiifjeM K OoTpaXeHHIO HAHOMATHKH A3LIKa B CJOBape.
H&UOJ‘O — 3TO HEPA3JOXHMOE€ CJOBOCOYECTAHHE, JHATCHHE KOTOPOro
He BBLIBOJHTCA M3 3HAa4YeHHA e€e KOMNOHEHTOB. SflpxkuMu npumepaMmu
ABAAIOTCA NMOCJAOBULBI H NOrOBOPKH, HAIIpHMEP, B PYCCKOM A3KIKe ” KO-
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English for Students of Mathematics and Mechanics. Part I.

raa pak CBECTHeT”'. MeHee 3aMeTHHIMA ABIAIOTCA ocTajdbHule. Korga
Bbl OCMOTpEAHM OTAENbHO BCE KOMIOHEHTH CAOBOCOYETaHHA B CJIO-
Bape, a NpH IepeBoje MojJydaeTe abCypJH, TO ONPEJENHTE PaHMIEI
9TOH NANOME! H HIOHTE €€ Ha OHO U3 MVIABHEIX CIOB NOC/E 3HaKa poM6a
¢ B KOHIIe C/IOBAPHOM CTATbH HJIM B KOHIE KaXAOH YAaCTH PEYH B CAO-
BapHOM cTaThe. Hanmpumep, in the mean time. Hoacrasass Bce 3Ha-
YeHHufl CNOBa mean, BH He IONy4HUTe 3HavYeHHe ITOH HAUOMH ~MeXAy
TeM, TeM BpeMeReM” . YeM 6ouabie BH OyfeTe paboTaTh ¢ TEKCTaMH,
TeM GhicTpee COPHEHTHPYETECH B IPEJJOXEHAN H BhlACNUTE HAHOMY,
9TO6RI Cpa3y HCKaTb €€ nocje 3HakKa o.

3HaY0K NpAMOYTOALRAKA[ ] TOXe 0603HaYaeT MAHOMMI, HO BCTPe-
YaeTCA TOABKO B I'/IarOAbHLIX CTATHAX M OTPaXaeT HAMOMATHIECKHE
COMeTaHHA TAaroia ¢ NPeAJoroM. OTH NPeJJOrd BhJeAeHL XUPHHIM
wprTOM ¥ JaHbl B aNdaBHTHOM NOpAAKe, ITO obJeryaeT MXx INOHUCK.
HanpuMep, nocie 3HavYeHH#d raarona make fad [ ], H €CIH BHI, CKa-
KeMm, muuTe make up, TO HalJeTe a) NONOAHATD, 6) COGKPaTh, B) MA-
PATHCA ® T.A. AHIABRACKHH S3HK 60raT TAKHMH HAHOMATHYECKHMHU
COYeTAHHAMH I'1aro/a ¢ NpeAJoroM, Ha 3TO HYXHO o6palaTh BHHMa-
HEe NpH paboTe C TEKCTOM KakK JAJAA NepeBoja, TaK M JJIfl M3JOXKEHHUA
CO/iepXKaHHA.

B cBA3M C 3TEM O4YEHBb BAXKHO OTMETHTh, 9TO NPH H3YYECHHH aR-
FAMMCKOrO A3LIKA BH AOAXHBI NOCTOAHHO O6paltaTh BEHMaHHe HA Ha-
AAMHe MAH OTCYTCTBHE NpEQIOra y raaroioB B APYTHX 4acTeH pedH,
B Pa3HOro poja $pasax no CPasHEHU10 C PYccKum A3vixox, 6yab ToO
HAUOMATHIECKHE COYETaHHA MIM cBo6ogHEIE,

IIpumep pasBLIX NpeAsOroB B ABYX S3LIKaX: COCTOATH u3 — consist
of, no npuauHe — for the reason.

IlpuMep OTCYTCTBHA NpeAJiora B OAHOM A3LiIKe: 3aHMMAaThcA — deal
with, npu4uBEa Yero-au6o — reason for, panath #a — influence.

IlpuMep coBnajeHns MPEAIOroB B ABYX A3MKaX: nod BIHAHHEM —
under the influence.

OcTaHOBEMCA OTAEALHO Ha IVIATOABHBIX CTAThAX, IOCKOJABLKY AMEH-
HO raaron # ero popMhb BH3KBAIOT OCHOBHHE TPYJHOCTH OPH H3ydYe-
HUH AHTVIHACKOTO A3HKA.

Y HenpaBHMABLHHX TJIaroJOB NOCJAE TPAHCKPHIUUE B KPYTIHX CKO6-
KaX TPHBOJATCA €ero BTOpas # TpeTha GopMH. Ecau oHH coBnajaioT,
AaeTCA OJHO CAOBO, HanmpuMep read [ri:d] (read). Ecaa ne cosnajalor,
TO MeXAY HUMA CTOMT TOYKA C 3alATON, HanpuMep go [gou] (went;
gone). Ecnm Xe BH BAZHTe MeXJy CIOBaMH 3alATYIO, TO OH3a OT-
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Beedenue

JenfieT BapHAHTHI OJHOH K Tod Xe (opMH, Hampumep, learn [la:n)
(learned, leant [la:nt]).

Carenylonme COKpamieHAA 03HA4alOT:

past — Past Indefinite, T.e. II popma, went.

p.p. — Past Participle, T.e. III dopma, gone

pres.p. — Present Participle, T.e. IV ¢popma, going.

OmBHd noMOr'yT BaM HaWTH B cJIOBape HadaabHylo ¢opMy raarona. Tax,
eClF BH HIeTe B CJoBape 3HaYeHHe went, TO HaXOJHUTE CIOBAPHYIO
CTaThIO, A€ CKa3aHo: went — past oT go 1. v.

Takum 06pa3oM, CIOBaphb ABAAETCA OCHOBHbIM MTOCOGHEM CIIPaBOY-
HOr'O XapakKTepa A/Mf M3Y4YalOUIEro A3HK, HO HeAb3A HTHOPHPOBATH M
O3BYYE€HHLIM MaTepHaa B JHATradoHHOM KabuHere. Kak mnmoxasmsaer
IpPaKTHKA, B OFPOMHOM KOJMYECTBE CAydaeB eCTeCTBEHHHH HOCHTENb
aHIVIMACKOrO A3HKA pe4b CTYAEHTOB, B OCOGEHHOCTH DA YMeEHUY, He
noKumaem He CTOJABKO H3-33 aKHEHT3 KAaK TaKOBOIO, CKOJALKO H3-33
HecoOMIo/ileHNA HECKOALKHX NPaBHA NPOH3HOLIEHMS, NPHBOJAIIETO K
H3MEHEHMIO CMLIC/Ia BLICKa3hIBAHUA.

Tpn npaBnia TPpOU3HOMIEHAA TAKOBH:

I. 3Bykn [p,t,k] B Hayane cioBa mepeA rAacHLIM B Y4apHOM cAore
NPOM3HOCATCA C NPAJLIXAHHEM:

put take cat.
MckmoueHue: eciu 3THM 3ByKaM npejuiecTsyer [s):
stake spoke: skate:

I1. 3BoHKHe coraacHule Ha KOHHE CI0OBa He OrJIyLIAloOTCH, B OTAMYKEE
OT PYCCKOr'O A3HKa. '
good [gud] big [big] above [a’bav]
Cpasnure: geg [aer], cror [crok]
Orayuenue B aHMARMCKOM A3HKe MOXET NIPHBECTH K M3MEHEHHRIO CMHhI-
Clla, HaIpRMep
made [meid] vs mate [meit]
side [said] vs sight [sait]

II1. 3Byxu [l,m,n] 1) nocae KxpaTKEX rAacHHX B KOHIE CIOBa,

2) nepen [d,z]

NPDOU3ROCATCA JONALO:
kill sun come killed comes suns
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Hcnoas3oBaHMe TOJIKOBOI'O CIoBaps

TonkoBLIA aHIVIO-AHIMHCKHH CJIOBapb HEO6GXOAMM KHOCTpPAHILY,
M3ydajolleMy A3HK He CTOAbKO AJAA MOMCKa 3HaYeHMH, CKOAbKO JJIA
OCO3IHAHHA MAUOMATHYHOCTH YYXOro A3LIKAa, TO €CTh CBOeo6pasus
COMEeTaEeMOCTH CJIOB H HX ynoTpebieEna. Mmul pekoMeHAyeM HalIMM
cryaentam Longman Dictionary of Contemporary English. Opno u3
ero NpeMMYUIECTB C Halled TOYKH 3PEHHA B TOM, YTO B CAOBAPHBIX
CTaThAX HMEIOTCA He TOJAbKO Ae(pMHMNMM WM IPHEMEPH, HO M pasfe]
USAGE, noMoraiommi u3yJaloleMy A3bIK pa3’06paThCA B padInidH
MEXJy CXOAHBLIMH IIO CMBICHY CJOBaMH. Tak, HanpHMep, CJIOBapHas
CTaThA Ha CJIOBO insure BK/IIO4YaeT pa3fen Usage, rie CONOCTABIAIOTCA
CNOBa. assure, ensure H KX NPOM3BOAHLIE. A, CKaXeM, B CTaTbe in-
tellectual paeTca ccmaka Ha caoBo intelligent m npepaaraeTca cpas-
HHATH 3arjaBHOe CJOBO co spiritual. CtaThd, OpraHn3oBaHHas TaKKM
o6pa30oM, BHINIONHAET BaXBEHIIyI0 (PYHKIHIO NPU M3Y9EHHH TYXOro
A3LIKa: NPUBAEKafA BHHMaHHEe HHOCTPAHIAa K CONOCTABJAEHMIO CJAOB aH-
TARKECKOrO A3KKa, IPHY9YaeT €ro HCKaTh TaKhe Pa3iKIHA C IOMOIILIO
CAOBapA, 3aMeYaTh B TEKCTaX CBoeo6pa3ne COYEeTaAaHHM JaHHOTO CJIOBA
110 CPaBHEHMIO C COYETAHHMAMH JPYroro, CXOAHOro no 3Ha4eHHIo, T.e.
IIOMOr'aeT COPHEHTHPOBATLCA B ynompebaenuu CIOB, KaXYIAXCH Mo~
XOXHMH, B YaCTHOCTH IO acCOUMalHH C POAHLIM A3KIKCM. MoXHo
CKa3aTh, YTO TAKOH CIOBAPb YYHUT H3y4aTh A3BIK, a He TOJBKO npe,qo—
CTaBAfEeT pasHOOOpasHyI0O HHPOPMALHIO O HEM.

B KOHIe TOr 0 c0BapA NPUBOJUTCA CIMCOK CJIOB, HCIIOJAb30BAHHBIX
B onpejieJeHnsX ¥ npuMepax. Y aTo ele o4HO NpedMymecTBO cIoBapa
AAA MHOCTPAHIa, TaK KaK COMCOK IPEACTaBAAET COG0H ONTAMAJbHBIR
Ha6op CJOB, TIHATEJAbHO OTOGPAaHHBIX IO Pa3HHIM ITapaMeTpaM, B TOM
Y@cae B CTHAACTHYeCKMM. [laf Havana JOCTATOYHO 3HATH 3TH CJAOBA
B X NEpPBOM 3HAaYEHUH.

Kak y9nTh ciaoBa

1. Kakxme ciioBa yaaTh?

He Bce. MHorue He Hafjo y4BTh BoOOGIlle, HEKOTOPLIE HYXXHO JHILL
NOHMMATb, KOr'Zja KX YA TaeTe BN CALINIATE — 3TO NACCUBHLIM CIOBap-
HEIM 3anac. Baxusel Te, KoTophie He06X0AUMO KCNOJNL3OBATL CAMOMY,
T.e. aKTHBHbIH CJIOBaphb.

Ecan Bama 3ajja4a — YTeHHE C IeJbI0 NOAYYeHUA HHPOpPMANHH,

10



Beedenue

To He HaJO CMOTPETh KaXjgoe clIoBo B cioBape. Haiaure Toabko
Te, KOTOphIE ACHCTBUTENLHO BAXHB JIA NOHHMAaHUA TekcTa. OGmmA
CMBICJA B TakK 6yzeT ACeH.

B HeKOTOPHX CAy4YadX Bhl CMOXeTe YyrajaTh cMHCH cioBa. Onpe-
ZeMUTEe CHa4ajla, KaKad 3TO JacTh peyH, a KOBTEKCT B ¢opMa clioBa
nomoryT BaM B 3ToM. Ecau neas — mnepeBoj, TO onpejenuB 4acTh
pe4H, HAHJATE CIOBO B CIOBape.

II. Y70 3a4HT 3HATH CIOBO?

1. 3HaTh 3HaveHHe MaJo. Takxke HeO6XOAMMO 3HATH:

a) ¢ KaKHMH CJIOBaMH OHO OGBIYHO accoUHHEpYyecs, 6) eCTh AH y HEro
rpaMMmaTivecKue 0oCo6eHHOCTH, B) KaK OHO IIPOM3HOCHTCH.

2. CTapalTech YYHTh HOBHE CJIOBa He OTAENBHO, a BO ¢ppa3ax.

3. 3anucumBaiTe npHIaraTeibHbHE BMECTE C CYIIeCTBHTENbHBIMH,
C KOTOPbLIMH OHM aCCOLMUDPYIOTCA M Hao60poT, HallpHMep,
present century, rough comparison, tremendous difference, great achie-
vements.

4. 3anuceHBaHTe rJaroabl CO CTPYKTYpoHu (T.e. rJaaroa-+npmi,
raaroa+-ing) # ¢ CyIeCTBHTEAbHBIMH, C KOTOPHIMH OHM CBA3aHHI, Ha-
npuMep,
to reach conclusions, to make a discovery, to become familiar with, is
used for ...-ing, to overcome resistance.

5. JanuchIBaATe CymeCTBUTEALAOE BO ¢pa3ax, HANpUMep,
in contact with, the science of ...-ing.

6. JanucuBaiiTe CI0OBa BMecTe ¢ NMpeAAoOraMH, HalIPUMep,
for this purpose, proportional to

7. OrmewaliTe rpaMMaTHyYeckne XapakTepucTukd. Hanpmnmep,
OP2BUIbLHLIN IV1aro/ Wi HelIpaBUAbHEIN, WIH KOr'[ja CYUIeCTBHTEILHOE
ACNOAB3YeTCA TOJbKO BO MHOXECTBEHHOM 4YHC/]e, HaIPUMep, means.

8. OTMevaiiTe CIOKHOCTH C NMPOK3HOIIEHAEM TOrO UIH HEOrO CIO-
Ba. Hanpumep, aBa yaapenus B ciose.

11
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IIl. Cnoco6m u3y4yeHns caoBa.
1. Yanre BMecTe clioBa M3 OAHOM 06AaCTH.

fundamental __ mathomatics —— 32BIed
mathematical i descriptive
algebra statistics actuary studies statistics
calculus engineering
spherical
trigonometry <
/ plane
solid geometry plane
solﬁlg jects /\
cube sphere plane figures flat surfaces

2. Y4uTe BMecTe CIOBa C OJHOM IPAMMATHYECKOH 0COGEHHOCTRIO,
HanpuMep, HellpaBHAbHEIE [1ar0Jbl, CYIIeCTBHTEAbHBIE B popMe MHO-
XecTBeHHOro 4mciaa (mathematics, mechanics, physics).

3. YunTe BMeCcTe OJHOKOPEeHHEIE CIOBA, HANPHMED,
science scientific scientist

4. PucynTe gBarpaMMh B CXEMHI.

to express fixed
the value of— quantity variable
numerical

long < ">

development
5. BcTpeTHB CHHOHMM M aHTOHUM, JANUIIMTE HX BMECTE, yKalaB

CTHARCTHYECKHE OCOGEHHOCTH, €CI OHM eCTh, HAIIPHMED,
stop=cease (more formal)

12



Beedenue

[peanaraemeie B HalleM MOCOGHH yNpaXEeHUsA COAEPXaT BOOPOCH,
KOTOpHIe BaM HEO6XOJNMO HayYHThCA 3a/aBaTh CAaMuM ce6e NpH H3y-
JeHMH A3BLIKA IO cnenuaibHHM TekcTaM. OTBedyas Ha HEX, BH Hay4H-
Tech paboTaTh C HayYHOM JATEPATYPOH CAMOCTOATENBHO, B TOM YHCE
¥ pacIIEpsAs CBOH CJIOBapHEIH 3amac.

Kak OepeBOAHTDh CIIENHAJBbHBIC TEKCTbI

[Ip¥ noAb3OBaHHHU CIOBapeM HeO6XOLHMO MOHMManNh, YTO CIOBO B TeX-
cTe MMeeT ORHO-GAMHCTBEHHOE 3HAYCHHE, KONMEKCMYAAbHOE, eCJH,
KOHEYHO, L[eJbI0 aBTOpPa He ABAAETCA Hrpa CAOB, ITO B HaYYHOR JH-
TepaType NpaKTHYecKH uckaioeHo. [loaroMy B BHIHCHIBATL K3 ClloO-
BapA HaJ0 OfHO 3HaveHnue. Kak ero onpegeanTs?

IIpex e Bcero OpHEETHPYNTECH Ha TEMAaTHKY TEKCTAa ¥ CTAIb H3-
JIOXEHHA, YTO MO3IBOJAT HCKMIOYHTDL CAOBapHLIE 3HAYEHHA, MOMEYEH-
Hhle KaK OTHOCSIMecA K APYrMM obGaacTAM 3HammMi (Hanp:, 6uon.,
XHM.) W ApPyroMy cTemo (Hanp., pa3r., ycrap., noar.}. o nepesoga
PEeKOMEHYeTCH TPOYHTATh BeCh TEKCT, MOTOM af3all M 3aTeM YATATDL
10 NPEeANOXEHHIO, YTOOH Jerye GH/IO OPHENTHPOBATHCA B KOHTEKCTE
B TaxAM 06pa3oM HNpOrHO3HPOBATH 3Ha4eHHe HER3BECTHOT'O CAOBA.

Ojana w3 BaxHeHIMMX Nejed o6ydeHHs — 3TO adexeammviti mepe-
Bog. Hto 210 Takoe? HavHeM ¢ TOro, 9TO OH HCKMOY3eT ABe Kpau-
HOCTH, B KOTOpHE YaCTO BIHAajaeT CTYAEHT, TO €CTh AOCIOBHBH H
BOJbHHI BapMaHTH. B mepBoM ciaydae jaxe OpM NPaBUJALHOM BhI-
6ope ClOBapHHX 3Ha4YeHHH IOJAYYaeTCA Kalhka ¢ OPHTHHANa, KOrja
PYCCKHH NepeBoj 10 NOPAAKY C/IOB B NPEJJIOXEHHH, 10 COMMTAEMOCTH
CJIOB, HHOI'a JjaXe N0 HAJIMYHIO WJIH OCYTCTBHIO ITPEAAOrOB MMHTH-
PYeT aHrAHMCKAIT OPHTHHAT, m‘nopnpyx 3aKOHH PYCCKOro f3nka. To
€CTh TEKCT NO-PYCCKH He 3BYYHMT, TaK HO-PYCCKH He roaopn'r cloBa
TaK He COYETAIOTCA.

o BTopas kpaliHOCTb, BOALHHH epPeBOj, ABIAETCH cCKopee HATepIpe-
Talinedl, TONKOBAHMEM OPUrHHAaAa, OTPaXKEeHHEM CBOEro, NycTh JaXe
NPpaBHABLHOTO, HOHKMAHNA HAEH TeKCTa, HIN0KEHHEM COREepXKaHHA, HO
HHKaK He aJeKBAaTHHIM nepeBojoM. Hajo ocoaRaBaTh, 9TO nepesos-
YHK — 3TO TeHb aBTOPa, H HPABHTCA HaM ITO HIU HET, COTIACHH MhI
C TOYKOM 3PDEHHA OPUIMHANA WAHM HET, H JaXe KOTJa H €CIH MBI MO-
XEeM HA3JIOXUTH MBICAb aBTOpa NO-APYroMYy, MH O6Gf3aHLI NEepEeBeCTH
MMEHHO TO, YTO OH NHUIET, a He TO, Kak MH >To normMaeM. Ilpm

13



English for Students of Mathematics and Mechanics. Part I.

BOALHOM NEPeBOAe PYCCKMH TEKCT 3BY9HT, KaK NPAaBWIO, AydIle, eM
OpH AOCIOBHOM, IOCKOJALKY CTYZEHT JalJeKO YXOAMT OT OPMI'HMHala,
TOJAKYA COAepXKaHUe CBOMMM CJIOBAMH.

Tax wTo Xe Takoe aJjeKBaTHHM NepeBoj’ ITO 30J0TAA CEpEeAUHA.
Baur TekcT gosxeH TOYHO (a He JOCAOBHO M He BOJIBHO) NEpejaBaTh
HACIO AHIVMHACKOr'O TEKCTa, Ha XOPOIleM PYCCKOM A3niKe, cobiiojad
ero rpaMMaTH9eCcKHe, JeKCHYEeCKHE ¥ CTHAUCTHYECKHE HOPMHI.

IlepeBop c pycckoro A3pika u pedepEpoBa-
HHe.

Tpe6oBarne K nmepeBojy ¢ PYCCKOr'o A3blKa Ha AaHIVIHWCKHH, eCTecT-
BEHHO, TO X€ — aJeKBATHOCTb. UTO Xe KacaeTcsi POPMHI, T.e. XO-
POIIEro aHIVIAWCKOrO A3LIKA, 3JeCh, KaK Mbl PacCCUMTHIBAEM, BaM IIO-
MoXeT Halme nmocobme. B ynpaXHeHHAX mOKa3aHH NPHMEPhI aHAJAM3a,
JEKCHKH M I'PAMMATHKH, KOTOPOMY HeOOXOJKMO HAyYHTHCH, YTOOBI
CAMOCTOATENBHO COBEPIIEHCTBOBATDH CBOE 3HaHHe AHTIMHCKOI'O A3KIKA
110 TEKCTaM NPpoeCCHOHANBHON TEMATHKH.

IlogyepkueM eme pa3, 4TO 3TOT aHAIH3 TEKCTOB HOCTPOEH Ha BhI-
SBJCHHH XapaKTePHbX OCO6EHHOCTEH aHIIHACKOro A3BIKa NO cpasHe-
Huo ¢ pycckuM. Taxol IMOAXOA mOMOXET BaM M36eXaTh THIUIHLIX
onm6oK HOCHTENEH PYCCKOro fi3hlKa B aHIVIAACKOM, 3acTaBiaAs obpa-
IIaTh BHEMaHHe, HAIIDHMED, Ha HENPEACKalyeMOCTh C TOYKH 3peHHsA
PYCCKOT'O A3bIKa HAMHYNA HAM OTCYTCTBHA HPEANOrOB Y /arojoB.

IlonnTaliTech, B 9aCTHOCTH, B3ATh ce6e 3a NPAaBUIO NMOABEPraTh
COMHEHHIO CaMy HJEI0, YTO €CAM B PYCCKOM fI3hIKe KaKOe-TO CJIOBO CO-
YeTaeTcA C pAAOM APYrux, To Tak Syjger m B aHramitckoM. CkaxeM,
B PYCCKOM f3bIKE IVIaT'OJl NPUHUMAMb MOXET COYeTaTbCA C TAKHMH
CIOBaMH: 2ocmed, 6e3 doxazameabcme, paduonpozpamsy, npuzisuwe-
Hue, peutesue. W ecrH BH 3HaeTe TOABKO I'IArold receive Wiy euie
OAMH B 3HAYEHHMH NpuNuMamb, HaIpEMep, accepl, TO HTO He 3HAYHT,
9TO OG0 M3 HMX MOXHO MCIHOJAb3OBAaTh A/A NEPEeBOJa BHIEYKadaH-
HEIX COYEeTaHHN PYCCKOro A3bIKa. JaKOHH COYETAHHH CIOB B Pa3HHIX
fA3nKax pasnkle. Eue oauH npumep. CpaBHUTE BO3MOXHEIE BADHAHTH
nHepeBoja Ha AHIVIMACKHA A3HK MPHJIAraTeNbHOT'O CAONCKBIU:

CJOXHasA KpHBasg — composite curve
croxuaa Teopusa — sophisticated theory
croXHas KOHCTpyknus -— elaborate design

14



Beedenue

Gosee CIOXHBIA BUJ ypaBHeHHss — an aggravated form of the equation
caoxHaa cyabba — ill-fate, bad luck, misfortune.

AHaIu3upys TakKuM o6Gpa3oM cnelHaJbHBE TEKCTH H BHIIHUCHIBAA
LA aKTHBHOr'O IOJb30BaHHA (NpH MepeBofe H pedepUPOBaHNH) pas-
HOTO pPOjJa COYEeTaHHA CJOB C MX PaMMATHYeCKMMHU OCOGEHHOCTAMM,
BRI CMOXeTe BCTaTh Ha My Th CO3JaHMA C60€20 XOPOIIEro, ajeKBaTHOI'O
mepeBOjia C PYCCKOTO fi3bIKa Ha aHIVIMACKMI M HaIMCaHMA pedepaTa

10 MeX/YHAPOAHBIM CTaHAapTaM.
Xesaem sam ydavu!
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Unit 1

Pronunciation
1. Study the three rules of pronunciation:
a) Unlike Russian ( cagcaT], Ger[6’ex] ), consonants at the end of

words are not devoiced. Pronounce the following:

cube change language solid need record liquid fluid
involve is method as solve

b) Pronounce the sounds [p, t, k] in stressed syllables with aspiration
before a vowel:

cube compass count calculate chemistry calculus company

curve power polygon purpose caused tabulate topology
term

Compare: study discover statement

c) Prolong [1, m, n] at the end of words after short vowels and before
[z, d]:

find sign signs kind old come comes

17
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I1. Study how -ed forms are pronounced:

[d] [t] [1d]

after vowels and after devoiced after [t,d]
voiced consonants consonants

referred balanced represented
concerned produced restricted
inscribed based included
caused

used

Make -ed forms and pronounce them:
provide raise extract utilize solve comprise involve require

discover analyze process relate consist apply

II1. Study how -{e)s is pronounced:

[2] [s] [iz}

after vowels and after devoiced after [s, z,
voiced consonants consonants {, 3, tf, d3}
plays points distances
methods results branches
problems

Pronounce the following words:

deals curves circles changes forces processes surfaces triangles
figures sciences quantities lines includes angles involves
spheres cubes reaches bodies man’s requires

IV. Read the following letters:

AJLE VT DS HC WP

18



Unit |

V. How many stresses are there in the following words as compared
with Russian? Use your dictionary if necessary:

mathematics mathematician differential equilibrium applica-
tion algebraic analytical calculation trigonometry geometric
interpretation

V1. Say how these international words are pronounced. Register their
transcription in your vocabulary, underline the sound or the stress pat-
tern you are likely to confuse with Russian, e.g. process ['prausas] vs
npoyecc:

special cylinder financial effect chemistry dynamics specific
company analysis integral function method object basis
result

VII. Say how -able is pronounced in variable, probable as compared
with the adjective able.

Text

Mathematics
Mathematics is the oldest of the sciences. It began with man’s need
to count objects and to measure distances. A mathematician uses
numbers and signs to calculate fixed quantities or to compute variable
quantities.

Mathematics is known as the most exact of all the =ciences, since
the proper use of its methods can provide only one correct answer to
a specific problem. It is the language used by all the other sciences.
It is the basis for precision in such branches as astronomy, chemistry,
and physics.

Research Mathematics
Algebra is the study of relationships between numbers as they are
represented by symbols. Its processes consist of multiplication, divi-
sion, raising to a power, and extracting a root.
Arithmetic is the science of computation by the use of numbers.
Addition, subtraction, multiplication, and division are the basic pro-
cesses of arithmetic.

19
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English for Students of Mathematics and Mechanics. Part I.

Calculus is the system of mathematics used to figure the rate of
change of a function. It includes other specialized methods of treating
problems which utilize algebra.

—Differential calculus deals with the rate of change of a variable
and is a means for finding tangents to curves.

—Integral calculus is concerned with the limiting values of differ-
entials and is a means of determining length, volume, or area.

Geometry is the branch of mathematics which deals with the mea-
surements and relationships of lines and angles.

—Analytical geometry is the application of algebraic results to ge-
ometry.

— Descriptive geometry is used to solve problems dealing with the
space relationships of geometric forms which comprise an object.

— Differential geometry is the application of calculus to the study
of flat surfaces and curves.

—Elliptic geometry deals with symmetrical forms that are not true
circles.

—Plane geometry is restricted to magnitudes of two dimensions in
a single plane. It is concerned with polygons, triangles and circles that
can be drawn with a ruler and compass.

-—Trigonometry is the geometric treatment of triangles.

Spherical trigonometry involves triangles inscribed in circles.

—Solid geometry deals with figures of three dimensions such as
cubes, cylinders, and spheres.

— Topology 1s the geometry of distorted geometric forms.

Metamathematics is the study of symbols, terms, and methods of
mathematics for the purpose of establishing consistency.

Statistics includes the collection of numerical facts, together with
the processes of tabulation and interpretation. It is the science of
reaching conclusions from materials that are variable and of predicting
results in terms of probability.

—Descriptive statistics is concerned with the collecting and tabu-
lating of data and the summarization of processed data.

—Mathematical statistics deals with mathematical proofs used in
statistical methods.

Applied Mathematics

Actuary studies involve the calculation of risk and the establish-

ment of premiums and dividends for insurance companies.
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Unit 1

Auditing is the analysis of the financial records used in business
and industry and the preparation of statements and reports based on
these records.

Engineering of all kinds requires the use of many branches of the

science of mathematics.
Statistics involves collecting, tabulating, and analyzing data to dis-

cover relationships between variable happenings so as to predict the
probable outcomes under known conditions.

Mechanics

Mechanics is concerned with the effects of forces acting upon bodies
in motion or at rest.

Dynamics is a branch of mechanics that deals with the forces which
produce motion or which change motion.

—Aerodynamics is the study of fluid mechanics as it is related to
motion between a fluid (air), and a solid.

— Hydrodynamics is concerned with liquids in motion.

—Kinematics is the study of motion apart from its effects upon
bodies.

—Kinetics deals with the changes in motion as they are caused by
forces not in equilibrium.

Statics is a branch of mechanics which concerns balanced forces or
bodies at rest.

—Aerostatics is the study of fluids at rest.

—Hydrostatics is the study of the forces that are produced by li-
quids at rest.

Development

VIIL. Spell the words pronounced as follows:

[:sistam] ['beisik] [di‘ta:min] [‘a:nsa] ['simbl] [tfeind3] ([tri:t]
[mezs] ['veelju:] [minn] [lege] [‘=ngl] [traisengl] [eiria]

[sa:fis] [tru:] ['sa:kl] [dai‘menf(e)n] [o'naloesis] [sfia] [‘likwid]
pa:pas] [ru:t] ['volju:m] ['kwontiti]
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English for Students of Mathematics and Mechanics. Part L.

IX. Use your dictionary to show what difference there is in pronunci-
ation and meaning between the words in each of the following groups:

reach — rich, analysis — analyses, basis — bases, since — science
— sing, root — rude, prove — proof, proves — proofs, cause —
course

X. Find the difference in pronunciation of the words use, object,
process, extract as verbs and nouns.

XI1. Note down the pronunciation of the preposition of [av]. Read the
following phrases:

the most exact of all the sciences
the proper use of its methods
the study of relationships

the science of computation

the rate of change of a function
in terms of probability

XI1. Compare British and American pronunciation.

Br Am
[bra:ntf] branch [braentf]
[ka:nt]  can’t [keent]
[a:nss]  answer ['@nsor]

Grammar

XII1. Observe -s in mathematics. Find in the text more examples
of nouns tn -8 with a singular meaning.

XIV. Why is the Superlative Degree of old and exact formed in a

different way?

the oldest vs the most exact

22



Unst 1

XV. Say what part of speech and part of sentence used is and how it
is pronounced.

It is the language used by all the other sciences.

X V1. Give four forms of the verbs ( Indefinite Infinitive, Past Indefi-
nite, Past Participle, Present Participle):

deal begin know find be draw

XVII. When speaking of purpose an snfinitive is used, as in the fol-
lowing sentence:

A mathematician uses numbers and signs to calculate fixed quantities
or to compute variable quantities.

Find more examples in the text. Compare with Russian translation.

Vocabulary

XVIII. 1). Observe various modes of expressing the basic functions of
science. What alternatives are possible? Check against the text. Pay
attention to prepositions and grammar as compared with Russian:

is the study of

is the system of

is the application of ... to
is concerned with

1s restricted to

includes

involves

2). Identify Active and Passive Voice in the above expressions.
3). Learn to ezpand:

. fs the branch of ... which/that deals with
-+ 18 the study of ... which concerns

23
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XIX. Study prepositions as compared with Russian:

answer to consist of raise to under known conditions
application to apart from means of/for + -ing

XX. Use your dictionary to find the contertual meaning of since and
as in the following sentences.

Mathematics is known as the most exact of all the sciences, since the
proper use of its methods can provide only one correct answer to a
specific problem.

Kinetics deals with the changes in motion as they are caused by forces
not in equilibrium.

Aerodynamics is the study of fluid mechanics as it is related to motion
between a fluid (air), and a solid.

XXI.Study the typical expressions to be used in rendering. Use your
dictionary. Say why they are typical of scientific lsiterature in general:

for the purpose of -ing

by the use of

in terms of

to solve problems

basis for

methods of treating problems
to reach conclusions

to discover relationship between
caused by

produced by

used in

XXII. Suggest replacements for the stalicized words. Refer to the text
and/or use a monolingual dictionary:

to compute quantities

is a means for finding

Jor the purpose of establishing

its effects upon bodies ({ NB: upon — formal style, on — informal style)
24



Unit 1

X XIII. Start compiling your vocabulary. Register there everything you
find useful for reading, translating, speaking and rendering of scientific
literature. Mark all elements (pronunciation, spelling, prepositions,
word-combinations, etc) which you are likely to confuse with Russian
equivalents.
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Unit 2

Pronunciation

I. 1) Pronounce final consonants without devoicing:

instead made side as times years solid solve ways
2) Prolong |1, n] at the end and before [d]:

men one ten land called kinds

3) Pronounce [p, t, k] before vowels with aspiration in stressed syl-
lables:

cube called calculate ten kind topic times county
count continent

I1. Pronounce the following words with two stresses. Use your dictio-
nary. Compare with Russian equivalents:

fundamental computation mathematical numeration presen-
tation observation astronomical operation

IIL. Say how the -ed forms are pronounced:

lgarned developed based wused devised tripled worked
applied called civilized added worked remained appeared
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IV. Say how -(e)s forms are pronounced. What is the rule?

numbers solutions problems solves deals properties triangles
surfaces cubes spheres branches sides provides peoples
measures examples

V. Say how these letters are pronounced:

XY %2C V,ILK,L

V1. Say how the following signs, symbols and numbers are read:

»+”’ n-»’ ”:_,», 22; 3,‘3', 150’ 5,000

Grammar

VII. Give the four forms of the verbs, spell and pronounce them:

deal know learn make find wuse operate apply provide
map

Text
MATHEMATICS — the Study of Numbers and Quantities

MATHEMATICS. The ability to count and measure and to deal
with numbers and symbols is of great importance to civilized men. By
the dawn of historic times, about 5,000 years ago, the fundamentals of
arithmetic and geometry were known. Since then, men have learned
much more about mathematics, and many new topics have been de-
veloped.

Arithmetic and Algebra

Arithmetic is based on a numeration systemm made up of symbols
that are used to express numerical quantities. Many different numera-
tion systems have been devised. Today, however, most civilized peoples

use the decimal system. The numbers are represented by such symbols
as 1, b, 25, and 150.
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Unit 2

Arithmetic is the science of operating with numbers to obtain solu-
tions to problems. Addition and multiplication are examples of arith-
metical operations.

Sometimes, facts about a number or quantity are known, but the
value of the number or quantity must be found. Procedures used
to solve such problems constitute algebra. For example, to find the
number which when tripled and added to four is ten, solve the equation:
3z +4=10.

Geometry and Trigonometry

Geometry deals with the properties of plane figures and solid ob-
jects. Plane geometry deals with problems that can be worked out on
flat surfaces. Solid geometry deals with objects in space such as cubes
and spheres.

A special branch of geometry called ¢rigonometry deals with the
properties of triangles. If two angles of a triangie and the length of the
side between them are known, the value of the remaining angle and
sides can be calculated by using trigonometry.

Trigonometry applied to flat surfaces, such as the land within a
county, is called plane trigonometry. Spherical trigonometry provides
methods for dealing with problems on the surface of a sphere, such as
the earth or what appears to be the "dome” of the sky. These methods
can be used for mapping large areas such as continents, for navigation
of ships and airplanes, and for astronomical observations.

Graphs and Analytic Geometry

One of the simplest ways to present many kinds of statistical or
other facts is by the use of graphs. Graphs are a visual presentation
of mathematical data.

Analytic geometry is based upon the fact that any geometric figure
can be expressed in an algebraic equation. For example, the area of
a square (y) or the volume of a cube (z) having x as one edge can be
expressed as y = z2 or z = z3. Thus algebraic computation can be
used instead of complicated geometric figures.

Development

VIII. Spell the words pronounced as follows:

(di:]] [kaunt] ['desim(a)l] [o'pis) [Bas] [im’po:t(e)ms] [gra:f]
[ob’tein]  [‘saions]  [i’kweiz(e)n]  [la:d3] [figs]  [o'dif(s)n]
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[satf] [hau’evs] [skwes] [ed3] [o'gou] ['sa:fis] [said] ['deita]
[valju:] [‘me39]

IX. Use your dictionary to find the transcription for each pair of words:

one — won, way — weigh, for — four, plane — plain

X. Say what sound(s) distinguishes these words:

ship — sheep, addition — edition, special — spatial, man — men,
made — mate, this — these, walk — work

XI. Pronounce linking r in these phrases:

learned much more about mathematics
fowtronomical observations

they arg_gxamples

when tripled and added to four is ten
for example

number or quantity

XII. Read the following phrases pronouncing of as [av]:

on the surface of a sphere

the science of operating with numbers
of great importance

presentation of mathematical data
the area of a square

XIII. Practice the pronunciation of weak forms of words tn unstressed
positions: can [kan}, must {mast], have [hav], and [snd}, be [bi]

can be ‘calculated
must be ‘found
‘men have ‘learned
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e

the ‘value of ‘angle and ’size
ad’dition and ,multipli’cation

XIV. Compare British and American variants:

Br Am
[gra:f] graph  [greef]
[ig'za:mpl] example [ig'zampl]
one hundred and fifty 150 one hundred fifty

Grammar

XV. What part of speech is arsthmetic in the following sentence?
How is it pronounced? Is there a different transcription for another
part of speech? Consult your dictionary.

Arithmetic is based on a numeration system...

XVI1. Can you think of related words for:

solve  develop present compute science apply express
able history long sphere algebra differ geometry

XVIL. 1) Identify the underlying grammatical construction, name its
components:

can be expressed as
can be used for -ing
are represented by
are used to express
can be used

must be found

2) Is it possible to translate it into Russian in Active Voice?
NB! Passive is used in scientific and technical writing to show objec-
tivity and to avoid l(we).

3) What modal verbs are used in these expressions? What form of
the verb comes after? Find more examples of such verbs in the tezt.
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XVII1. What forms of the verb (I-1V), what parts of speech and what
parts of the sentence are the italicized words?

To find the number which when tripled and added to four is ten, solve
the equation...

The ability to count

Trigonometry applied to flat surfaces is called plane trigonometry.
The area of a square (y) or the volume of a cube (z) having x as one
edge can be ezpressed as ...

XIX. What Tense is used in the following sentence? Is Past Indefinite
possible here? Why (not)?

Since then men have learned much more about mathematics.

Vocabulary

XX. Observe the use of the word such:

such as — such symbols as — to solve such problems

XXI. Observe the modes of expressing the functions of science. What
other variants do you remember from Text I?

... is based on/upon the fact that provides methods for -ing

XXI1. Study the prepositions as compared with Russian. Which ex-
pressitons can you use for rendering tezxts?

instead of

1s of great importance to

by (the dawn)

about 5,000 years ago

however

to obtain solutions to problems
to solve the equation

such problems
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am——

XXIIIL What is the meaning of the words people and peoples? Is the
difference the same as, for example, between number and numbers?
Is people singular or plural?

XXIV. Note down all the terms, words and phrases typical of scientific
literature. Use your dictionary to check the pronunciation of the words
you understand, as well as of the new ones.

XXV. Paraphrase the following phrases, suggest synonyms. Compare
your variants with those from the text: are they formal or informal?

is of great importance to civilized men
to obtain solutions to problems
provides methods for dealing with problems
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Pronunciation
I. Pronounce these words without devoicing final consonants:

powers appears squared means edges cubed called raised
side read above

IL. Pronounce [p, t, k] before a vowel in stressed syllables with aspira-
tion:

power cube called can appear tell positive ten

IIX. Read the letters:

a, e x,v,s

IV. Pronounce these phrases with linking r:

the power of a number
to square a number

or any other power
there are

for example

the number itself
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V. Check in the dictionary the stress patterns of:

understand multiplication algebraic represent
VI. How is close pronounced as a verb and as an adjective?

VII. Spell and pronounce the four forms of the verbs:

find read square see talk write tell show raise appear
be mean understand divide

Text

Powers and Roots

The subject of powers is closely related to multiplication. The
subject of roots is closely related to division.

POWERS. The algebraic formula for the area of a square is A = 52.
A represents area and s represents one side of the square. We read s*
as ‘s (side) squared’; it means s x s. In like manner, 32 =3 x 3 =9,
and 102 = 10 x 10 = 100. To square a number, we simply multiply
it by itself. The square of a number is called the second power of the
number.

The formula for the volume of a cube is V = ¢3. In this formula
e represents the length of one edge of the cube. We read e as ‘e
cubed’; it means e x e x e. In like manner 23 = 2 x 2 x 2 = 8, and
53 =5 x 5 x 5= 125. The cube of a number is the third power of the
number.

In the same way we can find the fourth power, the fifth power,
or any other power of a number. For example, 3* (3 to the fourth
power)=3 x 3 x 3 x 3 = 81; 10° (100 to the fifth power)=10 x 10 x 10 x
10 x 10 = 100, 000. It will be seen that, except for very small numbers,
the higher powers of a number are very large.

The first power of a number is simply the number itself. For ex-
ample, 7! = 7. We do not ordinarily talk about the first power of a
number.

The power of a number is indicated by a small figure written a
little above and to the right. This small figure is called the exponent.
In 83, for example, the exponent is 3; it tells us that 8 is to be raised
36
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to the third power. The exponent 1 is seldom written; if no exponent
appears on a number, it is understood that the exponent is 1.

In algebra it is shown that any number with an exponent of 0 is
equal to 1. Thus, 3° = 1; 10% = 1. It is also shown in algebra that
exponents can be negative numbers. Any number with a negative ex-

ponent is equal to 1 divided by that number with a positive exponent.

For example, 772 =

-1
ROOTS. The sign \/'ﬂ means ‘square root of’. We know that
62 = 36; the square root of 36 is 6, or v/36 = 6.
The sign Y means ”cube root of”. Similarly there are 4th roots,
5th roots, 10th roots, and so on. Then the cube of 4 is 64; that is
43 = 64. The cube root of 64 is 4; that is V64 = 4.

Development

VIIIL. Spell the words pronounced as follows. Sometimes alternatives
are possible:

[ru:d] — [ru:t] [raid] — [rait] [si:n] — [sin] [lepe] [fo:@] ['paus]
[figa] [skwea] ['o:d(s)nri] [ik’sept] [ed3] ['r:kwoal]

IX. Practice the pronunciation of of [ov]):

square root of

side of the square
edge of the cube

the cube of a number
an exponent of 0

X. Practice the sentence stress:

To ‘square a ‘number, we ‘simply ‘multiply it by it’self.

In tl{e 'same ‘way we can ‘find the ‘fourth ‘power.

'It will be ‘seen that ex’cept for ‘very ‘small ‘numbers, the 'higher
PC:Wers of a ‘number are ‘very ‘large.

If,no ex'ponent ap’pears on a ‘number, it is under'stood that the
€X'ponent is ‘1.

Note down that articles, prepositions, auziliary and modal verbs are
not usually stressed in a sentence.
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Grammar
XI1. Form Degrees of Comparison for the following words:

high closely

XI1. Supply related words:

related square represent length mean ordinary divide
multiply

XIII. What form of the verb (I-IV) is to square in the following
sentence? Is it Active or Passive Voice? What part of the sentence is
it?

To square a number, we multiply it by itself.

XIV. What type of verb is is (notional, auziliary, link, modal) if it is
followed by infinitive, e.g.

.. 18 to be raised to the third power.
Compare with: is raised to the third power.

Find in the text all ezamples of modal verbs. What types of infini-
tive are they followed by (Indefinite Infinitive Active, Indefinite Infini-

tive Passive)?

XV. 1) Find Passive Voice of the verbs in the text.

2) Use Active Voice in Russian to translate Passive Voice in the
following sentence:

If no exponent appears on a number, it is understood that the
exponent is 1.

3) Do you think there is a stylistic reason for the use of Passive
Voice in such texts? What is it? '

XVI. Supply ordinal numbers from 1 to 10, e.g. one — first.
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XVIL What does any mean in affirmative sentences?

In algebra it is shown that any number with an exponent of 0 is equal
to 1.
In the same way we can find any other power of a number.

Vocabulary

XVII1. Observe the use of prepositions as compared with Russian:

is equal to multiply by divided by

XIX. Find in the text other modes of reading formulas. Register them
in your vocabulary.

The sign ... means
” A” represents ...

XX. Read the following signs. Check against the texzt.
\a/_" =, X, \/ﬁ) 7-25 717: '41—9

XXI1. Study the combinations with power as compared with Russian.
Learn to expand:

power — the third power — to raise to the third power — is to be
raised to the third power.

power

/ ‘
the first any other the higher

32 — three squared;\e® — e cubed; 3* — 3 to the fourth power

?(XII. Note down similar means of expressing identical concepts:
In like manner

In the same way

similarly
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XXIII. Study the typical expressions to be used in rendering scientific
texts:

and so on

that is

except (for)

The subject of ... is closely related to

It is shown that ... .

Writing

XXIV. Read through the following paragraph to try to determine what
the writer intended as the theme (main idea) of the paragraph. Either
state it in your own words or find a sentence that expresses it.

As you recall, the numbers used in multiplication are called factors.
When the same factor is repeated more than once, a special shorthand,
called exponential notation, can be used. In this notation, the repeated
factor, called the base, is written only once. Above and to the right
of the base is written another number, called the exponent or power
of the base, which indicates how many times the base is repeated as a
factor. For example,

_€xponent or power
5xHxH= 53\
N, base

3 factors
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Pronunciation
I. 1) Pronounce these words without devoicing final consonants:

avoid above reasons fractions read and is hundred
instead always as

2) Pronounce tnitial consonants [p,t.,k] before vowels with aspira-
tion:

point part ten common called come two time

I1. Practice the pronunciation of the following numerals:

tenths
hundredths
thousandths
millionths

IIL. Read the following with linking r. What is the rule?

are easy there are for a long time power of ten the number is

IV. Say how the -ed forms are pronounced:

placed appeared said talked squared called used mixed
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Text

Decimal Fractions

Numbers such as .4 and .07 are called decimal fractions, or simply
decimals. The same numbers may be written as 15 and %5. They are
then called common fractions, or simply fractions. Both are read in
the same way: ‘four tenths’ and ‘seven hundredths’.

In a common fraction, the number below the line is the denomi-
nator, and the number above the line is the numerator. In a decimal
fraction we omit the denominator and place a dot, called a decimal
poini, in front of the numerator. The denominator of a common frac-
tion may be any number. The unwritten denominator of a decimal
fraction is always 10, 100, 1000, or some other power of 10.

Common fractions have been used for a longer time than have deci-
mal fractions. In fact, decimal fractions did not appear until the latter
part of the 16th century. Decimals are easier to write and to print
than are common fractions. It is also easier to compute with them.
For these reasons decimals have come to be widely used in business,
science, and statistics.

How to Read Decimals

- If there is only one figure to the right of the decimal point, we say
‘tenths’ when we read the decimal. For example, we read .1 as ‘one
tenths’.

If there are two figures to the right of the decimal point, we say
‘hundredths’. We read .24 as ‘twenty-four hundredths’ and .06 as ‘six
hundredths’.

If there are three figures to the right of the decimal point, we say
‘thousandths’. We read .256 as ‘two hundred fifty-six thousandths’,
.075 as ‘seventy-five thousandths’, and .008 as ‘eight thousandths’.

Four figures to the right of the decimal point are read as ‘ten-
thousandths’. We read .3852 as ‘three thousand, eight hundred fifty-
two ten-thousandths’.

After ten-thousandths there are hundred-thousandths, millionths
and so on.

If a number has figures both to the left and to the right of the
decimal point, the number is a decimal mized number. The number
2.38 is read ‘two and thirty-eight hundredths’. The word ‘and’ is used
only where the decimal point appears in order to separate the whole .
number from the decimal fraction. To avoid confusion the business

42



Unit 4

practice for reading decimals is to say ‘point’ instead of ‘and’. For
example, the number 2.38 would be read ‘two point three eight’.

Development
V. Spell the words pronounced as follows:

[o:lwiz] [o'pid] ['’komoen] [o'void] [houl] [seim] [’sentfori)
[eta) [be'lau] [o'bav] [ounli] ([wes] [in’sted] ['ri:z(o)n]
[wa:d] ['saions]

V1. Say how the word separate 1s pronounced as a verb and as an
adjective. Use your dictionary. What part of speech is used in the text
(see the last paragraph).

VI1I. Say what sound distinguishes these words. Use your dictionary.

latter — letter — later, to use — a use, place — plays, same — some,
to read — are read, both — birth, wide — white, this — these, of —
off, rid — to read

Does devoicing influence the meaning of words in Russian, e.g. xom
u x0d [koT]?

VIII. Practice the sentence stress. What kind of words are not stressed?
Note down the unstressed variants of words: can [kan], have [hav],

and [ond], be [bi], to [t3], for [fs].

If a ‘number has ’figures ‘both to the ‘left and to the ’right of the
‘decimal 'point, the ‘'number is a 'decimal ‘mixed ‘number.

It is 'also 'easier to com’pute with them.

For ‘these ‘reasons ‘decimals have 'come to be 'widely ‘used in ‘business,
‘science, and sta’tistics.

IX. Say how each pair of words is pronounced. Use your dictionary if
necessary.

some — sum, right — write, two — too, whole — hole
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What helps to distinguish them in speech® Give your reasons and ez-
amples.

Grammar

X. Give the four forms of the following verbs, say how they are pro-
nounced and spell them:

write read see show mean come use be

XI. Supply Degrees of Comparison. Be careful of changes to the
spelling:

easy long common simple simply widely

XII. How is any translated in affirmative sentences?

The denominator of a common fraction may be any number.

XIII. What forms of the verb are be wriiten and be which come
after may in may be written and may be? What is the difference
between them?

XIV. What Tense is used in the following sentence? What period of
time does it cover as compared with Present Indefinite? What Tense
is used in Russian to express the same idea? Find another example of
this Tense in the text and analyze it.

Common fractions have been used for a longer time than have decimal
fractions.

XV. What type of verb is would in the following sentence? What
form of the verb is used after it?

For example, the number 2.38 would be read ...
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XVLI Fimf in the text more examples of Passive Voice.

are called
may be written as
is read (Find in the text the variant with Active Voice)

Vocabulary
XVII. Study the prepositions as compared with Russian:

to the right/left of
in front of

XVIII. Study the following variants of terms. Compare with Russian
equtvalents. Note them down.

denominator decimal point

~__—

fraction

decimal mixed number

decimal fractions/ fraction

fraction <
common fractions/ fractions

XIX. Study the typical expressions to be used in rendering. Find them
in the sentences of the tezt.

to avoid smth

in fact

for these reasons
for example

in order to
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XX. Read the second paragraph of the text and ezplain the difference
between the use of the words dot and point.

XX1. What meanings of the word figure do you know? Find in your
dictionary the meanings you may come across in your scientific liter-
ature.

XXII. What is the meaning of the word science? What branches
studied at universities does it include? Consult your monolingual dic-
tionary. How are such fields as philosophy and history called, unlike
Russian? What are the Russian equivalents of the word yuenvii ¢

XXI1I. Compare different ways of saying numbers:

Br Am
two hundred and fifty-six 256 two hundred fifty-six

Writing

XXIV. The paragraph below is incomplete. Read it and think of a
good topic sentence to unify it. Also, find the one sentence that is not
relevant to the main idea of the paragraph. Be prepared to explain your
decision.

The numerator is placed to the right of a dot called a decimal point.
The denominator is not actually written, but instead is determined in
the following way: If the numerator ends one place to the right of
the decimal point, the denominator is 10, if the numerator ends two
places to the right of the decimal point, the denominator is 100, if
the numerator ends three places to the right of the decimal point, the
denominator is 1000; and so on. Numbers which consist of a whole
number and a decimal fraction are called mixed decimals. Note, that
to write 1555 in this shorthand, we must use two zeros as place-holders
so that the numerator ends the required three places to the right of
the decimal point. '
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Pronunciation
I. 1) Prolong [1, m, n} at the end and before [d, ]

still stand end comes hold +tend respond pull cold
walls expand  build called tell one depends ground
kind line wind

2) In which words are the initial [p, t, k] before vowels pronounced
with aspiration?

carry space pull cold statics turn torque come still
pitcher stone push stars pound complex tiny stand
kind pass

3) Practice the pronunciation of final voiced consonants:

stars hundred speed laws forces deals railroad sides
structures made move occurs ceases

Text

Mechanics of Buildings, Machines and Motions

MECHANICS. A man can lift a 94-pound sack of cement fairly easily
and even carry it. A strong man may push and tumble a rock weighing
several hundred pounds across level ground. This is about the most a
human being can do with his own strength.

With machinery and a motor or engine, however, men can move
huge weights at high speed, even through the air. Without engines or
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motor power, men can still move great weights by using a few simple :

devices. They can pry up large stones and other heavy weights by
using a crowbar as a lever and then can roll away the weight easily on
wheels. With a jack a boy can lift the end of a motorcar.

In all these operations, even to the most complex power-driven
machinery used in manufacturing, transportation, and construction,
certain general principles, or ‘laws of nature’, hold true. These princi-
ples make up the science of mechanics.

The principles of mechanics apply to all bodies in the universe from
stars and planets to the tiny parts of an atom. They explain how an
airplane flies and how a gyroscope behaves. Mechanics deals with the
behavior of all kinds of matter under the influences of forces. The
branch of mechanics which deals with bodies at rest is called statics,
while that which deals with motion is called dynamics.

The Science of Keeping Objects in Place

Statics deals particularly with preventing undesired motion in struc-
tures such as buildings and bridges. These structures may seem mo-
tionless in their nature, but many forces act constantly to move them.

~ Basically, any structure must be able to stand up against the con-

stant downward pull of gravity. At times, strong winds tend to push
the structure over. Heat and cold make all parts expand and contract.
People and loads shift about upon surfaces such as floors. Bridges must
carry heavy, rapidly moving automobiles, trucks, and railroad trains.
To offset these forces the designer must provide balancing forces strong
enough to prevent too great a movement of any portion of the struc-
ture. >

Ancient and Modern Bridging over Open Spaces

One means of solving many such problems is the arch. Since ancient
times men have known how to use stone or brick arches for supporting
weight above a passageway or other open spaces or for building a bridge
over a river.

Arches built of stone or brick have one weakness. The wedge-
shaped stones or bricks could be pushed outward at or near the sup-
ports. Early builders prevented this by providing thick walls at the
sides of the arch and supports or by bracing the sides with buttresses.

Modern builders make an arch strong by using one piece of rein- -

forced concrete. They also build more compact structures by using 3
latticework made of triangles, called a truss. Trusses are strong be-
cause triangles hold their shape firmly against bending, pulling, or
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pressing until the material of which they are made is broken.

Center of Gravity and Support

In many mechanical situations, the weight of any solid object can be
considered as concentrated at one point, called the center of gravity.
Once the center is known, the support given to it will tell how the
object will respond to various forces.

The center will remain at rest when the downward pull of gravity
upon it is matched by equal and opposite supporting (upward) force,
This supporting force may be supplied from below by a foundation or
from above by a cable or wire which holds the weight. The center can
also be held by a supported axle which permits the body to turn.

The result of combining forces can be learned from a diagram called
a parallelogram of forces. The diagram shows how strong two support-
ing wires must be in order to hold up a bird feeder. This use of the
diagram is called a resolution of forces because it proceeds from know-
ing what must be done (holding up the feeder) to telling how strong
each supporting part must be. The same kind of diagram can be used
for a composition of forces; that is, combining two or more forces act-
ing in different directions to determine the combined effect (called a
resultant).

Rotation and Status of Equilibrium

Some forces tend to make an object’s center of gravity move along
some line. Others may he exerted along a line which does not pass
through the center of gravity. Any such force tends to make a body
rotate upon some axis. The force, multiplied by the distance between
the line of the force and the axis, is called a torque. A body cannot
be completely at rest unless all torques, as well as forces which tend
to move the center of gravity in some direction, are balanced.

Once a complete balance exists, the body is said to be in equilib-
rium. (The word is from Latin terms that mean ”equal balance.”)
The most basic problem in designing structures such as buildings and
bridges is to provide a state of equilibrium for all parts of the structure.
This state must take into account various changes in the forces. The
direction and strength of wind pressure upon a bridge or building, for
example, may change at any moment; and thase forces can be more
troublesome than weight.

Some disturbances may tend to move a structure in one direction,
as when an earthquake shifts a building bodily. Most disturbing forces,
however (such as change in pressure or direction of wind), produce a
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torque which tends to turn or tip over the body. What happens then
depends upon the body’s state of equilibrium when the disturbance
occurs.

A body in equilibrium may be in any one of three states — stable,
unstable, or neutral. It is in stable equilibrium if the force of gravity
restores it to its original position, once the torque has disappeared. It
is in unstable equilibrium if the force of gravity continues to turn it to
a new position after the torque ceases to act. The body is in neutral
equilibrium if it comes to rest wherever it may be, once the torque is
removed.

Dynamics, the Science of Motion

When some force acting on a body is not balanced, the force pro-
duces a change in the motion of the body. The principles of dynamics
explain how the planets move through space, why a kicked football
takes a certain path, and why a pitcher can make a baseball curve.
Dynamics provides foundation for developing rockets, guided missiles,
and airplanes. An airplane autopilot utilizes the dynamics of gyro-
scopes.

Development

I1. Spell the words pronounced as follows:

[spi:d] [es] [lo:] [ik’splein] [s3:tn] [bi'heiv] [dai’nzemiks]
[di'zain] [a:t]] [ikw(d)l] [o'ks:] [eru:] [gaid] [hould]
{so’poit] ['=eksis] ['beisik] [ig’zist]

1I1. Make -ed and/or -(e}s forms, spell and pronounce them

push tumble move device apply explain fly behave
influence  force call  structure surface bridge balance
space shape side brace consider match change state
space provide guide pass balance
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Grammar
IV. Provide related nouns:

strong weigh behave hot weak disturb press produce
occur high compose move

V. 1) Which verbs from the list are irregular? Give three forms to
tllustrate:

carry push do hold make roll fly move build give
match supply occur come kick break tell mean

2) What part of speech is the fourth form, e.g. carrying? What
part of sentence can it be? Find examples in the text.

3) What other words in -ing are there in the text? What part of
speech are they?

V1. What part of the sentence is the infinitive in:

To offset these forces the designer must provide balancing forces strong
enough to prevent too great a movement of any portion of the structure.

VII. Find in the text examples of Indefinite Infinttive Active and Pas-
stve typically used after modal verbs, e.g.

may push vs may be supplied

VI1I. Which of the modal verbs, can or may expresses ability and
which ezxpresses probability in the following sentences:

With a jack a boy can lift the end of a motorcar.
A body in equilibrium may be in any of three states — stable, unstable,

or neutral.

Find similar examples in the text. How are the same ideas expressed
in Russtan? Suggest variants.
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IX. What preposition is typically used with Present Perfect to mean
from a point in past until now; during the period after ? What
other preposition is often used with Present Perfect which means dur-
ing and covers the same period of time? What Tense do we use in
Russian to express the same idea?

Since ancient times men have known how to use stone or brick
arches for supporting weight above a passageway or other open spaces
or for building a bridge over a river.

X. What does the word that stand for in the following sentence?

The branch of mechanics which deals with bodies at rest is called
statics, while that which deals with motion is called dynamics.

X1. Identify grammatical components of Compler Subject italicized in
the sentence. Give an adequate translation.

Once a complete balance exists, the body is said to be in equilibrium.

Vocabulary

XI1. What meanings of the word once do you know? Use your dictio-
nary to find the conteztual meaning of once in the following sentences.
What part of speech is it?

Once the center is known the support given to it will tell how the
object will respond to various forces.

The body is in neutral equilibrium if it comes to rest wherever it may
be, once the torque is removed.

XIII. Study the prepositions as compared with Russian. Which com-
bination is idiomatic? What means are used in English — Russian
dictionaries to help you find them quickly?

by using
under the influence
make up
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apply to
bodies at rest

XIV. Learn to expand:

Mechanics deals with —> statics deals particularly with -ing — the
branch of ... which deals with ... is called

XV. Observe the word trees for principles and change. Register as
a diagram all combinations with the word force you can see in the
text.

general certaln

hold true

principles

\ T apply to
explain how/why

make up the science of

to produce «— a change — in the motion

XV1. Find in the text words and phrases typical of scientific writing
which you can use for rendering. Make a list of them and compare
it with those of your classmates. Do you agree with what is on their
lists? Why or why not?

XVIIL. Observe the difference in British and American spelling of the
word yexmp:

centre (Br) vs center (Am)

Writing

XVIII Read through the part of the text up to The Science of Keep-
ing Objects in Place. Say why it is divided into four paragraphs.

Identify the main idea of each paragraph and ezpress it in your own
words,
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XIX. Read through the following paragraph and find the incomplete
sentence. Complete it either by adding words or by combining it with
another sentence. Combine other sentences, using a variely of con-
necting words and structures, so that there is a balance of short and
long sentences.

Dynamics is a field of classical mechanics. It is concerned with the
study of the motion of material bodies. They are under the influence
of forces. Newton’s laws of motion form the basis of this study. Dy-
namics can be divided into kinetics and kinematics. Kinetics considers
the relationships between force and motion. The effects of forces are
studied. In kinematics motion is described without regard of its cause.
Without considering the forces involved. Kinematics is, however, of-
ten treated as a separate field of classical mechanics. Dynamics and
kinetics, then, are concerned with essentially the same subject matter.
They may be considered synonymous. Statics deals with bodies in
equilibrium under the action of forces.
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Pronunciation

I. Pronounce these words without devoicing final consonants:

gave did laws had move change found could was
aside

I1. Pronounce [p, t, k] before a vowel in stressed syllables with aspira-

tion:

case pupil contribution path time keep could mechanics
Copernican undetectable support

III1. Say how these -ed and -(e)s forms are pronounced:

discovered inspired moved principles
supported invented acted owes
established followed happened inspires
included devised studied essences
created accounted developed establishes
changes cases views devises
sciences paths includes forces
disturbed
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Text

Galileo (1564-1642)

Modern physics owes its beginning to Galileo Galilei. He was the first
astronomer to use a telescope. By discovering satellites of the planet
Jupiter he gave men visual evidence that supported the Copernican
theory. Galileo did as much as any one man to overthrow medieval
thinking in science and to establish modern views.

Contributions to Mechanics

Galileo’s specific contributions to the science of mechanics include
the law of falling bodies, he fact that the path of a projectile is a
parabola, the demonstration of the laws of equilibrium, and the prin-
ciple of flotation. He devised a simple thermometer and inspired his
pupil, Evangelista Torrichelli, to invent the barometer.

His great contribution to scientific thinking was the principle of in-
ertia. Before his time everyone followed Aristotle’s theory that when
an object moved, something had to act continuously to keep it mov-
ing. The ancients invented undetectable ‘essences’ and ‘principles’ to
support this view.

Galileo swept all this aside with the theory that if a body is mov-
ing freely in any direction, something must happen to stop it or to
make it change direction. He found that in every case he studied he
could account for the disturbing force. This created a firm basis for
developing modern mechanics.

Development

IV. Spell the words pronounced as follows. Alternatives are sometimes
possible:

[said] vs [sait] [maeen] vs [men] [ju:z] vs [jus] [greid] vs [greit}
[had) vs [haet] [Jiz) vs [3is] [it] vs [i:t] [fo:lz] vs [forls] [l
['obd3ikt] [‘modn]

V. What is the difference in the stress pattern of the following inter-
national words in English and in Russian? Compare the English and,
Russian meanings:

contnbution
demonstration
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V1. Practice the sentence stress. Compare strong (stressed) and weak
(unstressed) variants of words.

strong weak
had (haed] [had]
could [kud] [kad]
to [tu:] (ta)
that [Bzet] [Oat)
an [een] [en]
for [fo:] (6]

Be'fore his ‘time ‘everyone ’‘followed A’ristotle’s ‘theory that when
an ‘object ‘'moved, ‘something had to ‘act con’tiniously to ’keep it
‘'moving.

He ‘found that in ‘every ‘case he ‘studied he could a'ccount for the
dis’turbing ‘force.

Grammar

VIL. 1) Supply either the singular or the plural form, say how it is
pronounced and spelt:

men theory essence bodies Dbasis

2) Are the following words singular or plural? Can you think of
other examples?

physics

mechanics

VIIL 1) Give the first form of the following words. Be careful of
changes to the spelling:

beginning inspired moving studied stopped
2) What parts of speech are -ing forms used in the tert?
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IX. What type of verb (notional, auziliary, link, modal) is to have if
it is followed by infinitive? What is its specific meaning as compared
with other verbs of the same type?

Before his time everyone followed Aristotle’s theory that when an ob-
Ject moved, something had to act continuously to keep it moving.

X. Translate the sentence from ez. IX and the following one in accor-
dance with the rule of Sequence of Tenses.

He found that in every case he studied he could account for the dis-
turbing force.

Vocabulary

XI. 1) What preposition is used after contributsion as compared with
Russian?

2) Use your dictionary to choose the meaning of to account that
fits. Is its combination with the preposition for an idiomatic one?

he could account for the disturbing force

XI1. In what scientific context can you use these phrases?

He devised
invented
was the first to use
This created a firm basis for

XIII. What synonym for law is given in the text? Note them down
together. Use your monolingual dictionary and study the text to see
whether there is any difference between them.

Writing

X1IV. Read the following sentences, which have been taken in random
order from a paragraph describing Galileo’s contribution to mechanics.
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Determane precisely what the central purpose or theme of the paragraph
is, and then arrange these sentences into a logical order of develop-

ment.

1. Galileo was not content to accept ideas without verifying them
with experiments.

2. A blade of grass will fall more slowly than a stone only because it
meets with more resistance from the air.

3. It was not until the early 1600s that long-established beliefs were
challenged.

4. Disproving Aristotle’s hypothesis, he determined that all bodies
fall at equal rates, if you discount the air resistance.

5. He dropped various weights from a height and recorded the results.
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Unit 7

Pronunciation

1. Pronounce these words without devoicing final consonants. Can de-
voicing lead to misunderstanding? Give your examples of such typical
mistakes of Russian learners of English:

period pages others translated method faces credited
chapters around provide principles

IX. Spell the words pronounced as follows:

[met] — [mi:t] [stil] — [sti:l] [iz] — ['i:z)] [ov] — [of] [Bis] —
[Bi:z] [‘einf(a)nt] [dju:] [ik’stent] [hens]

IIL. Find in the text words with two stresses. Note them down in your
vocabulary.

IV. Find in your dictionary how -ed is pronounced in learned in was
learned by the Europeans. First say what part of speech it is. How
is the adjective learned pronounced?

V. Check the pronunciation of Arabic in your dictionary. What mis-
takes are you likely to make because of the Russian language?
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Text

Hindu-Arabic and Roman Numeral Systems
The ancient Hindus are credited with discovering the decimal system
of numeration we use today. This system was translated into Arabic
prior to its introduction into Europe by traveling merchants around
the 13th century. Hence it is also known as the Hindu-Arabic system.

Adoption of the Hindu-Arabic system met resistance due to the
widespread use of the Roman numeral system during this period. Gra-
dually, however, the superior Hindu-Arabic system was learned by the
Europeans, and eventually it replaced the Roman system.

The Roman numerals are still used to a limited extent — on clock
faces, for instance, and in books for numbering introductory pages and
chapters.

The Roman systemn, like others that are not based on the principle
of position, does not provide an efficient and easy method of compu-
tation.

Grammar
V1. Supply related words:

translate systern introduce replace discover Europe numeral

gradual

VII. What part of speech are the following -ing forms?

are credited with discovering
traveling merchants

during

are used for numbering pages

VIIL. Suggest two variants of translating the following sentence, using
Active and Passive Voice:

Gradually, however, the superior Hindu-Arabic system was learned by
the Europeans.
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Vocabulary

IX. Study the prepositions with verbs as compared with Russian equi-
valents. Which ezpressions can be used for rendering scientific texts?

translate into
prior to
introduction into
based on

to a limited extent
due to

gradually
eventually

for instance (What synonym do you know?)
hence

provides a method

X. Suggest adjectives to be used with the following nouns. Then refer
to the text. Register these combinations as word trees:

system method

X1. Read through the texts to see what Voice is used more often, Active
or Passive? What characteristics of the style of scientific writing have
you observed already? Adduce examples.

XII. Compare British and American spelling
Br Am
travelling traveling

Writing

XIII. Read the following text and put the linking words given below in
the correct place.

A numeral is a written sign depicting a number. In the most ancient
times, numbers were denoted by straight-line strokes (‘rods’): one rod
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depicted unity, two rods, a two, .... This notation originated from the
use of notches!. It still exists in the Roman numerals which denote
the numbers 1, 2, 3.

This notation is inconvenient for writing large numbers . . . special
symbols were used to depict the number 10 ..., in some languages,
the number 5 .... ... , symbols were invented for still larger numbers.
These symbols exhibited a variety of forms in the different languages
and underwent considerable modifications in the course of time. There
was . . . considerable variety of the systems of numeration, ..., modes of
combining digits to form large numbers. ... in most number systems
the 10-scale was pre-eminent . . . formed the basis of the decimal system
of numeration.

(as well, also, and (2), thatis, and so forth, however,
and so, later)

'notch — a V-shaped cut in a surface or edge: He cut a notch in the stick with
a sharp knife.
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Pronunciation
1. Read the following letters:

G, HOZY,SC

I1. Pronounce the words without devoicing final consonants:

crude symbols years systems childhood awkward five
word as gives is those

III. Prolong (1, m, n] at the end and before [z, d]:

call «called than ten come hand some still child
second become

IV. Pronounce [p, t, k] before a vowel in stressed syllables with aspi-
ration:

capture ten picture two combination common toe count
become current

V. Spell and pronounce the -ed and -(e)s forms of the following
weords. Do not devoice final consonants.
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record divide society
develop  include language
picture call principle
require symbolize century
capture inscribe bush
influence

V1. How may stresses can an English word have as compared with
Russian? Use your dictionary to pronounce the following words:

exaggeration combination electronic numeration individual
hieroglyphics

VI11. Look at these phrases. Mark the places where words are linked by
r. What is the rule?

for instance

there is little doubt

a picture of two flowers
the capture of prisoners
the number of fingers
in our own language

Text

Numeration Systems and Numbers
More than 5,000 years ago an Egyptian ruler recorded, perhaps with
a bit of exaggeration, the capture of 120,000 prisoners, 400,000 oxen,
and 1,422, 000 goats. This event was inscribed on a ceremonial mace
which is now in a museum in Oxford, England.

The ancient Egyptians developed the art of counting to a high
degree, but their system of numeration was very crude. For example,
the number 1,000 was symbolized by a picture of a lotus flower and
the number 2,000 was symbolized by a picture of two lotus flowers
growing out of a bush. Although these symbols, called hieroglyphics,
permitted the Egyptian to write large numbers, the numeration system
was clumsy and awkward to work with. The number 999, for instance,
required 27 individual marks.
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In our system of numeration, we use ten symbols called digits — 0,
1,2,3,4,5,6, 7, 8 and 3 — and combinations of these symbols. Our
system of numeration is called decimal, or base-ten, system. There
is little doubt that our ten fingers influenced the development of a
numeration system based on ten digits.

Other numeration systems were developed in early cultures and
societies. Two of the most common were the base-five system, related
to the number of fingers on one hand and the base-twenty system,
related to the number of fingers and toes.

In some languages the word for ‘five’ i1s the same as the word for
‘hand’, and the word for ‘ten’ is the same as the word for ‘two hands’.
In our language the word ‘digit’ is a synonym for the word ‘finger’ —
that is, ten digits, ten fingers.

Still another early system of numeration was a base-sizty system
developed by the Mesopotamians and used for centuries. These ancient
people divided the year into 360 days (6 x 60); today we still divide
the hour into 60 minutes and the minute to 60 seconds. Numeration
systems of current interest include a binary, or base-two, system used
in electronic computers and a base-twelve, or duodecimal system.

It is worthwhile to become familiar with the principles of the base-
twelve system of numeration and with those of base-two, base-five, or
other systems. Working with other bases gives you deeper insight into
the decimal system you have used since childhood.

Development

VIII. Spell the words pronounced as follows:

[sins] ['didgzit] [se’saisti] [di‘gri] [daut] [ri'kwaid] [a:t]
lla:d3] [aus] ['pi:pl] ['minit] [i'vent] [di:p] ([po’heeps] [beis]
[>:'dou) ['’komen] [hai] [wa:d]

IX. Say what sound distinguishes the words in pairs. Use your dictio-
nary:

still — steel, bit — beat, write — ride, work — walk, were — war
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Grammar

X. a) What parts of speech of the word use do you know? What
ts the difference in the pronunciation? Compare the pronunciation of
Past Indefinite of to use — ucnosvzoeamv and used to — umems
06bIKHOGENHUE.

b) How many transcriptions are given in your dictionary for the
word record ¢ Say why.

XI. What part of speech are the -ing forms in the following examples?

Working with other bases gives you deeper insight into the decimal
system.

picture of two lotus flowers growing out of a bush

XII. Supply Degrees of Comparison. Be careful of changes to the
spelling:

common early large little familiar clumsy deep high

What article is used with Superlative Degree? Say why.

XII1. Give the plural form of the nouns:

ox, basis, toe

XIV. Why is those used in the following sentence?

It is worthwhile to become familiar with the principles of the base-
twelve system of numeration and with those of base-two, base-five, or
other systems.

XV. What Tense and why is used in the following phrase?

the decimal system you have used since childhood
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Vocabulary

X V1. Observe the prepositions or the lack of them as compared with
Russian equivalents:

become familiar with

divide into (When is this verb used with the preposition by ?)

to influence smth (Is there a preposition with the noun influence?)
synonym for

XVII. 1) Study the various uses of the verb develop:

They developed (the art)
systems were developed in (early societies)
by (them)

2) Find in the text other combinations of system + participle:

system called
used in

XVI11. Which of the two expressions is a free word-combination and
which is an idiomatic one? Give Russian equivalents:

(fingers) on one hand
On the one hand ...

XIX. Ezplain the difference between the terms number, numeral
and digit. Refer to the tert and/or use your monolingual dictionary.
Which would you use in these phrases?

Roman ... 666
numeration system based on ten ...
.. of fingers on one hand
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XX. Study the typical expressions to be used in rendering. What ez-
pressions from this text have already been used before?

there is little doubt that
still another system
although

perhaps

XXI1. Read all the numbers you can find in the text. What does a
comma stand for in §,0007

Writing

XXII1. Read each of the paragraphs. Identify the one sentence that
best captures the main idea of the whole paragraph. Ezpress in your
own words the main idea and ezplain how the topic sentence serves its
role. Note whether the sentence is at the beginning, middle, or end of
the paragraph and attempt to explain why.
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Pronunciation
1. Pronounce the following letters:

F,M,A,P,B,W,C

II. Pronounce the words without devoicing final consonants:

speed third word as chairs pulls problems laws follows
II1. Pronounce [p, t, k] before a vowel in stressed syllables with aspi-
ration:

constant call continue particle keep tell take toward
account calculation cannot pull

IV. Prolong [l, m, n] at the end of words and before [z, d]:

called tell tells compels second pull pulls world

V. Say how -(e)s8 forms are pronounced. Be careful to the changes in
spelling:

body space change move particle impress force example
take continue
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V1. Check the pronunciation of these international words. Mark the
element (the sound or a stress pattern) which you are likely to confuse
with Russian. Are there any false friends of a translator?

planet dynamics effect fundamental inertia proportional
acceleration formula reaction calculation uniform

VII. Read these phrases with linking »:

are equal
as far as its inertia is concerned
or even worlds

Text

Inertia and Newton’s Laws of Motion
Many problems in dynamics deal with bodies such as airplanes, bullets,
and planets flying by themselves through space. Solutions for such
problems are based upon Newton’s three laws of motion.

The first law states a great fundamental property of matter called
inertia, as follows:

1. Every body remains in a state of rest or of uniform motion
(constant speed in a straight line) unless it is compelled by impressed
forces to change that state.

Under this law a moving body is ‘at rest’ as far as its own inertia
is concerned, as long as its motion continues at the same speed and in
the same direction. Therefore particles (or even worlds) of matter will
keep flying through empty space forever, without being driven by any
force, until something compels them to change their motion.

Newton’s second law tells how a force compels a change of motion,
at a rate of change called an acceleration. Newton stated the law as
follows:

2. Change of motion is proportional to the impressed force and
takes place in the direction of the straight line in which that force 18
impressed.

This law can be stated much more simply as a formula, using letters

for force, mass, and acceleration: F = ma. The wording of the law,

however, makes clear how an impressed force acts. The force does not
necessarily compel the affected matter to set off in the direction in
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which the force is acting. It simply compels a change in the body’s
motion toward that direction.

Newton’s third law is as follows:

3. Action and reaction are equal and opposite.

This law states a fact which can upset many calculations unless
it is taken into account. It explains, for example, the saying that a
man cannot lift himself by his bootstraps. Similarly, a man cannot lift
himself by sitting in a chair and pulling up on the seat or rungs. As he
pulls up on the chair, the effect reacts downward to the chair, and the
chair pulls down on him. Action and reaction are equal and opposite.
A striking modern example of action and reaction is jet propulsion.

Development
VIII. Spell the words pronounced as follows:
mats] [spi:d] ['bulit] [streit] [eru:] [seim] [tfeind3]

[dai'nemiks] [tfes] [‘nesos(d)ri] ['izkwal] [satf] [mees] [flai]
{di:1]

IX. Say what sound distinguishes the words in pairs. Use your dictio-
nary:

affect — effect, word — world, sit — seat, raid — rate, place — plays,
set — said, man — men, letter — latter

Grammar

X. Pronounce and spell the four forms of the verbs:

tell take set strike say deal fly concern pull make
move change impress remain base state drive

X1. Supply related words:

space state act explain 1impress direct solve

73



English for Students of Mathematics and Mechanics. Part L.

XIIL. Say what part of speech the -ing forms are:

planets flying by themselves

a striking modern example

the force is acting

will keep flying

the wording of the law

It explains the saying that

cannot lift himself by pulling up on the seat

XIIY. Identify the italicized grammatical form, then translate the sen-
tence.

Therefore particles of matter will keep flying through empty space

forever, without being driven by any force, until something compels
them to change their motion.

Vocabulary

XIV. Use your dictionary to find the meaning of the italicized words.
What parts of speech are they?

unless it is compelled to change that state
unless it is taken into account

as long as its motion continues

as he pulls up on the chair

until something compels them

XV. Are these word-combinations free or idiomatic? What is an id-
tom?

take place

take into account

to set off

as far as smth is concerned
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XVI. Study the prepositions as compared with Russian. Find other
examples in the text:

many problems deal with
solutions for ... are based upon
proportional to

at the same speed

explain to smb

XVIL. The Russtan adjective npamou is translated into English as
straight in one of its meanings. What is the English equivalent of the
Russian noun npamas used as a term? Check against the text or use
your dictionary.

XVIIL. Note down as a diagram all combinations with the words rest
and change you can find in the texzt.

XIX. Study the expressions to be used in stating the law. Find other
variants in the tezt.

The law states (a property) as follows
can be stated (more simply)
is as follows
explains

Under this law

XX. What is the stylistic difference between on and upon ?

are based on/upon
depends on/upon

Writing
XX1. Break the following run-on paragraph tinto at least three separate

sentences. Add transition words, changing the sentence structure, or
make stylistic or wording changes as necessary.
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The mass of any body is the amount of matter it contains and
is measured by weighing; weight is not the same as ‘mass’, weight
actually is the pull of gravity upon matter, and this difference can be
visualized by considering a spaceship on a voyage to the moon.
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Pronunciation
I. Pronounce the letters of the English alphabet:
D,E I, T, C, P, W, U.

I1. Pronounce these words without devoicing final consonants:

follows above positive corresponds numbers times thirds
and geometers found because five squares decimals

I11. Say how these -ed forms are pronounced:

pictured represented called consisted extended divided con-
verted followed noticed included corresponded constructed
designated discovered measured named stated

IV. Compare the strong (stressed) and weak (unstressed) forms:

can [kaen] be [bi:] - can [ken], be [bi] con’verted
as [®z] - as [oz] ‘fractions
of pov] - ’set of {ov] 'points
and [@nd] - ’positive and [ond] ‘negative
ale] - alo]’circle
are [a:] - are [9] ‘called
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V. Compare the stress pattern of related words:

represent — representation
Pythagoras -— Pythagorean

V1. Look at these international words you understand without a dic-
tionary. Check their pronunciation. Mark the sound / stress / letter
you are likely to confuse with Russian:

hypotenuse theorem diagonal diameter

Grammar

VII. Give the 3 forms of the verbs, pronounce and spell them:

speak choose draw find show

Text

The Number Line and the Rational Numbers
The set of real numbers may be pictured as the set of points on a line,
and we speak of the set of real numbers as the number line. A point
on the line is chosen to represent the number 0 and other points are
chosen for the numbers +1, +2, +3, +4, and so on.

The set of positive integers is called a subset of the set of real
numbers and consists of all the positive numbers. The set of negative
integers is also a subset of the set of real numbers and consists of all
the negative numbers: -1, -2, -3, and so on.

i ] 4 i

1 § 1 £ 2
4 -3 -2 -1 0 +1 +2 43 +4

The drawing of the number line may be extended to the right and
to the left as necessary.

The set of integers consists of all the positive integers, all the neg-
ative integers, and zero. ,

When one integer is divided by another nonzero integer, the quo-
tient is called a rational number. Rational numbers may be represented
as fractions. For example, the fraction +3 represents the quotient
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+1 divided by +2. The symbol above the line is called the numerator
of the fraction, and the symbol below the line is called the denominator
of the fraction.

Rational numbers may also be represented as decimals. A fraction
can be converted by division to the decimal representation as follows:

5 6
+1_ . o 90 =3__, 530
+2 10 +5 30
0 0

You may have noticed that the rational numbers include both pos-
itive and negative integers. For example, -4 is a rational number be-
cause +1 = —4.

The Irrational Numbers

In the real number system, every rational number corresponds to
a point on the number line. For example, the point corresponding
to +(%) may be found by dividing the segment between 0 and +1
into thirds and then constructing the segment 7 times as long as the
segment from 0 to +(3).

+H$H) +HD +$ +$ HH +H +(D
S } + } ———t =

+1 +2

However, not every point that can be shown on a real-number line
designates a rational number. The ancient Greek geometers were the
first to discover that there are some real numbers which are not ratio-
nal. They showed, that if we construct a square measuring 1 unit by
1 unit the length of the diagonal {denoted by d in the drawing) is not
a rational number.

L X} )
L)

-1 0 +1 +2 43

The Pythagorean theorem, named after the Greek geometer Pythago-
ras, states that the square of the hypotenuse of a right tnangle is equal
to the sum of the squares of the legs. By this theorem

d2=12412=14+1=2. So,d= V2.
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The real numbers which are not rational are called irrational num-
bers. Other irrational numbers are v/3, /5, and #. (Say ‘square root
of three’, ‘square root of five’, and ‘pi’. Pi is the circumference of a
circle whose diameter is 1 unit in length.)

Development

VIII. Spell the words pronounced as follows:

[‘sabset] [‘intidzs] [‘kwsuf(s)nt] [in’klu:d] [‘einf(s)nt] [skwea]
[sa’kamf(s)rons] {a8s] [sa:kl] ['folou] ['sistam] [lege] ['dro:ip]
noutis] [ru:t] [’nesos(d)ri] ['o:lsou]  [‘zi(s)rou]

IX. Read these phrases with of [av]:

we speak of the set

the set of positive integers

consists of all the negative numbers
the denominator of the fraction

X. Say how each pair of words ts pronounced. Use your dictionary if
necessary:

write — right, some — sum

X1. Say what sound distinguishes these words. Use your dictionary:

root — rude, right — ride, set — said, really — rarely

Grammar

XII. Study the negative prefizes:

regular — irregular
rational — irrational
Z€ero — NONZero
equal — unequal
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XI1I1. Say what part of speech the -ed forms are:

They showed that if we construct a square measuring 1 unit by I unit,
the length of the diagonal (denoted by d in the drawing) is not a
rational number.

... the quotient of +1 divided by +2

The Pythagorean theorem, named after the Greek geometer ...

XIV. What part of the sentence is the noun number in these word-
combinations? Give the Russian equivalents:

number line
real number system

XV. 1) Identify the grammatical components. Translate into Russian
using both Active and Passive Voice. Find similar examples in the
tezxt:

can be converted
may be represented
may be found

may have noticed

2) Suggest your variants of translating may in combinations from
the text. What Tense is used when translating Perfect Infinitive after
may into Russian? Give your examples, like:

You may have noticed

Vocabulary

XVI. Study the following phrase. Is there a word-combination regis-
tered in one entry of the dictionary or is it enough to know the meaning
of every word to understand the phrase?

both positive and negative integers
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XVIIL. 1) Supply the right prepositions. Compare with Russian equi-
valents:

consist ...

equal ...

correspond ...

may be extended ... the right

the theorem named ... the Greek geometer

2) Which preposition after divide (into or by) fits in here?

integer divided ... another integer
dividing the segment ... thirds

XVIIIL. Complete the word tree for theorem.

theorem

vd
by this

XIX. Which ezpressions for rendering found in this text have you
come across before?

e.g. as follows
and so on

XX. What is the opposite of:

above#
left#£

XXI1. Read all the numbers you can find in the text.
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Writing

XXII. Complete the text about decimal fractions. Choose suitable link-
ers from the words in italics. (Note: some words may be used twice.)

For example, in addition to, then, so that, besides, since, as well
as, first, finally, in spite of, although, as, thus, and.

... you recall, one of the methods of comparing the values of frac-
tions is to change the fractions to a common denominator, and ...
compare the resulting numerators.

In order to apply this method to decimal fractions, use the following
procedure:

To Compare Decimal Fractions:

(1) Add zeroes to the right of the decimals ... all of them have the
same number of decimal places (and ... the same denominator).

(2) Compare the numbers to the right of the decimal points (the
numerators of the decimal fractions).

..., to compare the decimal fractions .57, .413,... .6, ... add zeros to
their right ... all of them are three-place decimals, having the same
denominator, thousandths. ... compare their numerators by compar-
ing the numbers to the right of the decimal point. ... 600 is the largest
number, .6 is the largest decimal; ... 413 is the smallest number, .413
is the smallest decimal.

DT = 570 413 = .413 .6 = .600

83



English for Students of Mathematics and Mechanics. Part [.

84



10

Unit 11

Pronunciation
I. Pronounce the letters:

T,F,P,S,T,R,0,J,C,L

I1. Pronounce these words without devoicing final consonants:

sled found hard would made hold dead world railroad
around did rolls wheels systems 1is as

Text

Friction

Every machine or vehicle must overcome the resistance, called fric-
tion, which results when one body rolls or slides over another. When-
ever a person pulls a sled or turns a crank, he must overcome not only
the forces of inertia and gravity but friction as well.

This ever-present resistance is caused by the unevenness of surface
found even in the hardest and best-polished objects if they are exam-
ined under a magnifying class. The smoother the surface, the less the
friction. Hence in machines every effort is made to make the surfaces
hard and smooth.

Lubricants also lessen friction. This is why automobiles and other
machines are provided with elaborate oiling systems. Without oil the
heat developed by friction would soon ruin the machines. Furthermore,
rolling friction is less than sliding friction. This is why bicycle and
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automobile wheels and roller skates are provided with ball and roller
bearings. Friction is also reduced by bearings made of antifriction
metals — various soft alloys which are at the same time hard enough
to hold their form against pressure.

Because friction means resistance and never power, it sometimes
is regarded as a nuisance and a dead loss. Yet a frictionless world
would be a strange place. Friction makes it possible to transmit power
by pulleys and stop trains by brakes. Without friction streetcar and
railroad wheels would spin around without advancing. Friction in the
wrong place i1s a dead loss; but in the physical world man would never
get anywhere if he did not encounter resistance — friction — on the
way.

Development

II1. Spell the words pronounced as follows:

[ha:d] Vs (ha:t]

[ded] [det]
[meid] [meit]
[feis] ['sa:f1s]
{wi:l] [wil]

(i'naf] ['pauws] [‘efot] ['ve(d)riss] [‘prefs] [streindz] [rop]

IV. 1) Words in -ate are pronounced in a different way as different
parts of speech: [-at] as nouns and adjectives, [-eit] as verbs. What part
of speech is elaborate in this phrase? How is it pronounced?

machines are provided with elaborate oiling systems.

2) Find in the dictionary the pronunciation of the words coordi-
nate and delegate for different parts of speech.
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V. Say how -ed and -(e)s forms are pronounced:

called forced examined elaborated
provided reduced regarded encountered
ruined developed stopped advanced
pulled caused polished turned
slides forces elaborates surfaces
skates reduces provides pulleys
brakes machines advances causes
polishes

V1. Study these international words. Are they any false friends of a
translator ¢ What is the difference in their pronunciation as compared
with Russian?f

machine inertia examine automobile object system

VII Read these phrases with linking r:

over another

whenever a person

they are examined
under a magnifying glass
are at the same time

Grammar

VIII1. Give the four forms of the verbs. Spell and pronounce them:

come make hold mean get spin bear

IX. What parts of speech can these forms of words be? Is there a
difference in pronunciation in this case? Use your dictionary. What
part of speech is used in the text?

results forces encounter present cause means place heat
skates object
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X. Give related words:

resist reduce transmit develop lose

XI1. 1) Translate the sentence into Russian. Analyze the italicized
components of the grammatical construction.

The smoother the surface, the less the friction.
2) Give Degrees of Comparison for:

hard polished little soft good

X1I1. 1) What meaning of the word yet do you know? Now consult your
dictionary to find the contextual meaning of this word in the following
sentence. Study the previous sentence to justify the use of the word.

Yet a frictionless world would be a strange place.

_ 2) Analyze the idea of the sentence: is the action real as in Indica-
tive Mood or is it unreal, a supposition, a hypothesis? What Mood is
used here?

3) Study these sentences and analyze forms of the verbs used in this
Mood.

In the physical world man would never get anywhere if he did not
encounter resistance on the way.

Without friction streetcar and railroad wheels would spin around with-
out advancing.

Vocabulary
XIII. Suggest replacements for as well in:

not only the forces of inertia and gravity but friction as well
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XIV. What is the opposite of:

possible anywhere ever evenness wrong with even

XV. Supply prepositions. What are the Russian equivalents?

are provided ... oiling systems
examine ... a magnifying glass
... the same time

hold their form ... pressure

XVI. Study the typical expressions to be used in rendering:

is regarded as
makes it possible to do smth

XVI1. What is the difference between various and different? Use
your monolingual dictionary.

XVIIL. Study the difference in British and American:
1) grammar

Br get Am
get—got—got get—got—gotten

2) vocabulary

car - automobile
tram - streetcar
rallway - railroad

3) pronunciation

[gla:s] glass [glaes]
[3d’va:ns] advance [¢d’veens]
['nju:s(a)ns] nuisance ['nu:s(3)ns]

89



English for Students of Mathematics and Mechanics. Part I.

Writing

XIX In each of the following overly general sentences, add specific de-
tails that would support the theme or idea. Write one or two sentences.

1. Friction means resistance.
2. Lubricants lessen friction.
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Pronunciation
I. Pronounce [p,t k] before a vowel in stressed syllables with aspiration:

tend top push two keep turn point call pendulum
continue toy patent repeat purpose course part pilot
tendency type conflict

Ezxception: [s]+[p,t,k] - stay stop space spin scan

II. Pronounce the following letters:

N,P,Y V,L,H UR,C,J

II1. Make -ed forms and pronounce them. Be careful to the changes
tn spelling:

call balance change trace head push disturb move
turn explain carry roll pitch use install link inspire

apply

1V. Pronounce the linking r between words:

there are

end over end

other effects

they are almost always
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Grammar

V. Give the four forms of the verbs. Spell and pronounce them. Be
careful to the changes in spelling:

get spin make swing be show have hold tell keep
begin

Text

The Gyroscope — the Principles and Uses
Any wheel or body when rotating tends to stay in its plane of rotation.
That is why your bicycle stops wobbling when you get up speed and
why a spinning top stays upright. If you push the top when it is
spinning fast, it will try to right itself. The heavy wheel, or rotor, of
a gyroscope acts in the same way. This behavior makes the gyroscope
useful for giving stability to many mechanisms.

There are two great gyroscopic principles which apply to every
rotating body. First, it has rigidity in space, or inertia. This tends
to keep its axis pointing continuously in the same direction. When
this space rigidity is disturbed, the rotating body tends to turn so
that points on its rim will be moving in the same direction as the
disturbing force. This second principle is called precession.

This explains why spinning tops stay erect and planets or rifle
bullets do not turn end over end in flight. It also explains how the
earth, under the conflicting attraction of other heavenly bodies, wob-
bles slowly on its axis, producing among other effects what is called
the precession of the equinozes.

In 1851 Leon Foucault, a French physicist, demonstrated the earth’s
rotation by showing that a pendulum continued to swing in the same
plane while the earth turned around. This inspired him to invent the
gyroscope the next year. He named the device from the Greek words
‘gyros’, — ‘revolution’, and ‘skopein’ — ‘to view’ because he used it
to ‘view the earth’s rotation’.

For many years the gyroscope was merely a scientific toy. It was
not until the present century that practical use began to be made of
it.
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Gyrocompass

In 1911 Elmer A. Sperry, an American, patented his now famous
gyrocompass. Almost every naval vessel and merchant ship today car-
ries at least one master gyrocompass, installed in its own gyro room.
A transmission system links the master gyrocompass to ‘repeaters’.
These are used on the ship for such purposes as steering, position find-
ing, and course recording. Some ships have a gyropilot that steers the
ship automatically more accurately than a human helmsman.

Other Uses of the Gyroscope

Well-balanced gyrowheels are sensitive to extremely small changes
in position — hence their great value as automatic gauges and controls.
A gyroscopic recorder aboard a speeding railway car will trace on a
paper roll an accurate line showing every fault in the level of the tracks.
On a ship it will record rolling and pitching. Large gyroscopes are no
longer used to stabilize ships because they would have to be enormous
to control the big ships of today. Instead, stabilizing fins, controlled
by a gyroscope, counteract the tendency of a vessel to roll and pitch
in heavy seas.

Aircraft compasses are almost always of the magnetic type, but in
many airplanes they are gyrostabilized. Other gyroscopic instruments
are part of the automatic pilot or are used for visual reference. The
rate gyro — also called the turn-and-bank indicator — tells the pilot
when he is starting to turn to the left or right, and about how fast. The
horizon indicator, or gyro vertical, indicates the horizon without the
pilot’s having to look at the ground. When this is incorporated into
the automatic pilot, it holds the airplane in a proper flight altitude.
The directional gyro tells in what direction the aircraft is heading.

Gyroscopic instruments are used also in bomb sights, gunfire con-
trol systems, antiaircraft systems, and in the automatic pilots of guided
missiles and long-range rockets.

Development

V1. Spell the words pronounced as follows. Sometimes alternatives are
possible:
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{fip] vs (fi:p]
[ko:z] vs {ko:s]
[82en] vs (3en]
[li:st] Vs [list]
[fo:s] vs [fo:€]
(haed] [hed] [haet]

{o'plai] [3:@¢] [mis] [feimos] ['pa:pss] [i'noimas]  [flait]
{spi:d] [puf] [fo:lt] [taip] ['fizisist] [wi:l] ['ridsid] [di'vais]

VIL. Look at these international words. Mark their peculiarities of
pronunciation as compared with Russian. Are there any false friends
of a translator?

compass automatic control horizon accurate

VII1. What parts of speech can these words be? Use your dictionary
to see how they are pronounced in each case?

record present

IX. Compare the British and American spelling and pronunciation.
Think of other ezamples. Keep a list of American words, pronunciation
and spelling.

Br. vs Am.

behaviour behavior

['misail] misile ["mis(s)]]
Pronunciation

X. Practice sentence stress:

If you ‘push the ‘top| when it is ‘spinning 'fast| it will ‘try to ‘right
itself.

It was ‘not until the ‘present ‘century| that ‘practical 'use be’gan to
be ‘made of it.
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'Large 'gyroscopes| are ‘no ‘longer 'used to ‘stabilize ‘ships| be’cause
they would have to be e’normous| to con’trol the ‘big ‘ships of to’day.

Grammar

X1. What is the plural of the following words? Be careful to the changes
in spelling. Say how they are pronounced:

body plane axis pendulum  change trace recorder
tendency sea missile view force device century

XII. Say which noun in these noun+noun combinations is an atribute.
Give Russian eguivalents:

space rigidity gunfire control system
rifle bullet antiaircraft system
merchant ship horizon indicator
transmission system flight altitude

paper roll bomb sight

railway car gyro vertical

aircraft compass

XII1. Spell the infinitives for the following verbal forms:

controlled giving wobbling spinning rotating producing
tries carries having applies

XIV. Say how the italicized words are translated and pronounced, what
parts of speech they are:

practical use
useful
are used

XV. -ly is typical of adverbs, e.g. automatically, accurately, me-
rely. What part of speech is heavenly, e.g. in heavenly bodies ¥
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XVLI. 1) Add -able to these words, spell and pronounce them:

value trace

2) What is the-able form for ezplain ? Consult your dictionary.

XVII1. What related words do you know?

scientist explain act wuseful stable physics

XVIII1. Give Degrees of Comparison for the following words:

accurately heavy great slowly practical sensitive long
fast many good

XIX. What does any mean in affirmative sentences, e.g.

Any wheel or body when rotating tends to stay in its plane of rotation.
XX. What Tense is used for the future after the conjunction if in the
Jollowing sentence?

If you push the top when it is spinning fast, it will try to right itself.

Learn other conjunctions used in the same way: when, after,
until, unless, as soon as, provided, before.

XX1. Identify verbal forms in would have to be. What Mood is used
in this clause?

Large gyroscopes are no longer used to stabilize ships because they
would have to be enormous to control the big ships of today.
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XXII. Study the following sentence from the text.

It was not until the present century that practical use began to be
made of it.

Compare it with:
Practical use began to be made of it in the present century.

What does the italicized construction help do? What other ways of
emphasizing the idea do you know?

Vocabulary

XXIII. Use the right prepositions. Compare with Russian equivalents:

sensitive ...
.. such purposes

XXIV. Find in the text another mode of ezpressing the same idea:
That is why

XXYV. Study the typical expressions to be used in rendering. Compare
with Russian equivalents:

for many years

no longer

instead

for such purposes as
principles which apply to

Writing

XXVI. In each of the following overly general sentences, add specific
details that would support the theme or idea. Write one or two sen-
tences.

1. The gyroscope is useful.
2. There are two gyroscopic principles.
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Pronunciation
I. Pronounce the following words without devoicing final consonants:

wave(s) terms atoms move made bird(s) gold remains
ways led patterns does as those kind(s) speed has
hand(s) always outside outward

I1. Read the following with linking r. What is the rule?

differ entirely

other optical devices
or on a wire

where energy will do

Text
The Modern Theory of Wave Mechanics

Wave mechanics or quantum mechanics was developed about 1925
by the theoretical physicists De Broglie, Schrodinger, and others. Elec-
trons and other particles are shown to have wave properties, and the

§  wave-particle theory applies to matter as well as to photons.

The heart of the theory can be stated in highly simplified terms as
follows: both the units of matter (atoms, and the electrons, protons,
and other particles which make up atoms) and the units of radiant
or electromagnetic energy (quanta, or photons) behave like particles

10 which move through space as though controlled by wavelike patterns.
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——

A rough comparison can be made with swallows hunting insecty
in the air. The birds may be sitting motionless near their nests op
on a wire. Suddenly the whole flock, swoops away in wavelike fi; ght,
seeking insects in the air. Each swallow remains an individual, hke the
photons in the theory; but the flock as a whole moves in waves, which
are ‘controlled’ by the distribution of the insects.

The theories of wave mechanics differ, however, from the example
of the swallows in many ways. One difference is that the ‘control’
which led the swallows into wavelike motion existed in space outside
the birds; that is, in the distribution of insects in the air. On the other
hand, the wave and particle natures of matter and of radiant energy
do not have an independent existence. The waves originate where the
particles are and they travel outward as the particles move.

Under this two-part theory, the wavelike pattens show where en-
ergy will go when it is travelling across space and when it encounters
matter, as light does when it strikes mirrors, lenses, and other optical
devices. But when energy penetrates atoms and makes them react, the
quantized ‘energy chunks’ produce the reactions. Similarly, in electri-
cal devices electrons act as particles. If a beam of electrons is sent
through thin gold foil, however, the wave properties make the elec-
trons show diffraction effects just like those shown by light and other
kinds of wave motion in suitable experiments.

While the photons of radiant energy and the particles of matter
(such as electrons, protons, and atoms) all have properties which are
wavelike and particlelike, they differ entirely in many ways. For exam-
ple, an electron or an atom can be made to go fast or slow, while the
speed of a photon in air is always the same. An atom can be slowed
down and weighed; a photon cannot because it has no rest mass.

Development

II1. Spell the words pronounced as follows. Sometimes alternatives are
possible:
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[sit] AL [si:t]
[sik] \C [si:k]
[led] vs (li:d]
[send] vs [sent]
[seim] Vs [sam]
(ha:d] vs [ha:t)

[wei] [nsu] [bai] [houl] [raf] [satf] [‘difs] [’sadnli]
[propsti] ['simils] [eru:] [speis] ['pa:tik(a)l] [lait]

IV. Make -ed and -(e)s forms and pronounce them according to the
rule. Be careful to the changes in spelling:

state behave differ travel slow
apply remain distribute penetrate weigh
simplify move ~ exist produce

develop control originate act

theory space matter particle nature mirror

V. Practice sentence stress. What kind of words are not stressed?
... 'theory ap’plies to ‘'matter as ‘well as to ‘photons.

The 'heart of the ‘theory can be 'stated as 'follows ...

The ‘birds may be ’ sitting ‘motionless ...

... the "flock as a ‘whole ‘'moves in ‘waves

... 'patterns ‘show| where ‘energy will ‘go| when it is ‘travelling ac’ross
'space.

...a 'photon can’not| because it has ‘no ‘rest ‘mass.

V1. How is -able pronounced in adjectives, like suitable? Compare
with the adjective able.
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VI1I. Give related words. Check their pronunciation in your dictionary:

nature motion apply space compare theory atom energy
weigh origin

Grammar
VIII1. Give three forms of the verbs:

show sit have be wake go strike send fly seek lead

IX. Find words for which does and those serve as substitutes.

Under this two-part theory, the wavelike patterns show where energy
will go when it is travelling across space and when it encounters matter,
as light does when it strikes mirrors, lenses, and other optical devices.

If a beam of electrons is sent through thin gold foil, however, the wave
properties make the electrons show diffraction effects just like those
shown by light and other kinds of wave motion in suitable experiments.

X. What infinitive and why is used after may? Analyze the context
to answer the question.

The birds may be sitting motionless near their nests or on a wire.

XI1. What part of the sentence are the stalicized forms?

shown by light

is travelling

which led the swallows
are controlled

can be made

18 sent

will go
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XI1. What are the elements of Complez Subject in the following sen-
tence? ldentify the verbal forms.

Electrons and other particles are shown to have wave properties.

XIII. What nouns in the following noun+noun combinations function
as attributes? Compare these with Russian equivalents:

wave mechanics
wave-particle theory
wave properties

rest mass

wave and particle nature
energy chunks
diffraction effects

Vocabulary

XIV. 1) Use your dictionary to find the Russian equivalents of the
following expressions:

while
both ... and
about 1925

2) Observe the use of as in these phrases. Translate them into
Russian:

electrons act as particles

as though controlled by wavelike patterns

the flock as a whole

The waves originate where the particles are and they travel outward
as the particles move.

XV. Use your dictionary to translate the idioms:

make up
on the other hand
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XVI. What expressions for rendering can you find in the text?

XVII. Find in the text other combinations with the words theory and
differ.

theory
v v
was developed by applies to
differ from

XVI1I11. Compare British and American

1) spelling
Br Am
travel
travelling traveling
travelled traveled
2)pronunciation
Br Am
[fa:st) fast [feest]
Writing

XIX. Read the text to pick out the main points and note them. Add
specific details that would support your notes.
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Pronunciation

I. Read these words:
1) without devoicing final consonants. Can devoicing lead to mis-
understanding? Give examples:

side speed unchallenged moves falls reaches stays fluid
toward said equalled varies miles wondered was

2) prolonging [1, m, n]. What is the rule?
tends held holds hand falls ground began balls second

3) pronouncing the first consonant with aspiration. What is the
rule?

tends cork pebble case point push pull constant time
terminal toward two

Text

Gravitation — The Force That Binds The Universe

Everything on earth tends to fall or to seek a lower position unless
it 1s held up by something beneath it. Even balloons and corks are not
the exceptions they seem to be. The air or water is heavier than the
balloon or the cork. Thus it tends to push the lighter object upward
and flow in to use the vacated space, so reaching a lower level. The
force that causes bodies to fall to earth is called gravity. Gravity’s pull
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is always toward the center of the earth. A pebble dropped from a
person’s hand in the United States falls to the ground in just the way
it would fall in Australia, on the opposite side of the earth. In both
cases, the pebble falls toward the earth’s center.

For thousands of years men have wondered about the workings of
gravity. Early Greek philosophers thought of gravity as a force within
an object that propelled it downward. ‘Downward’ they thought of as
a single direction in space, for they had little idea that the earth was
round and that ‘down’ meant toward its center. The great philosopher
Aristotle thought the heavier an object was, the more of this force it
possessed; and so, he said, a heavy object must fall more rapidly than
a light object. Its rate of speed, he thought, must be proportional to
its weight.

Law of Falling Bodies

For nearly 2,000 years this idea went unchallenged. Not until near
the end of the 16th century did anyone try to test the truth of Aristo-
tle’s statement. At that time the Italian scientist Galileo Galilei began
his experiments with falling bodies. He did much of this work in the
city of Pisa.

Through experiments with balls on an inclined plane Galileo proved
that falling bodies constantly acquire more speed as they fall. The
farther an object falls, the faster it moves. This increase is called
acceleration due to gravity, or gravitational acceleration. In science it
is often designated by the letter g.

The physicist’s formula for the Law of Falling Bodies is s = %gt.
Here s is the total distance fallen,g is the acceleration due to gravity,
and t is the time of fall in seconds. The velocity (v) of a falling body
= gt. The difference of a second or two makes a tremendous difference
in the speed and the resulting force of impact.

Terminal Velocity

Despite the Law of Falling Bodies, it is true in a sense that light
bodies fall more slowly than heavy ones. It is obvious that a feather
falls more slowly than a lead pellet. The fact is that the law holds for
objects falling in a vacuum but not for objects falling through a fluid
such as air or ‘water.

Objects falling through a fluid are held back by the fluid. Resis-
tance by the fluid exerts a force on the falling body opposite to the
force of gravity. The resistance is proportional to the amount of sur- .
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face area the body has. In the same case of a feather, the amount of
surface area is very great in proportion to its weight. Thus resistance
of the air has a greater effect on a feather than it does upon a bit of
lead with its small surface area.

Every object falling freely in a fluid eventually reaches a terminal
velocity. At a certain point in its fall the object reaches its greatest
speed and ceases to accelerate. From that point to the ground it falls at
an even rate of speed because the resistance increases with the speed of
the falling body and the force of gravity stays constant. Thus, a point
is reached when the force of gravity, tending to accelerate the body, is
exactly equalled by the resistance of the fluid, tending to slow it down.
When the two forces are balanced, the body falls at a constant rate,
which is its terminal velocity.

Terminal velocity varies according to the object and the fluid me-
dium. In water even a stone falls only a few feet per second. A man
falling through the air from an airplane may reach a terminal velocity
as great as 220 miles an hour. This is the case if he reaches terminal
velocity at 40,000 feet altitude. If he falls to the 5,000-foot level, where
the air is denser and more resistant, his velocity will be decreased to
about 130 miles an hour.

Development

I1. Spell the words pronounced as follows. Sometimes alternatives are
possible:

[led[] fl;].[let], [bit] — [bi:t], [ritf] — [ri:tf], [haed] — [haet], [sik]
[3:0] . [;sigg(a)l] [po’ zes] [lo:] ['saions] ([spi:d] [ws:k] [sens]
[[obvies] [/ maunt] [keis] [ifekt] [slou] [fi'losofi]

II1. How many stresses are in these international words?
gravitation acceleration
IV. Pronounce strong vowels in unstressed syllables of the nouns im-

pact ['impzkt] and increase ['inkri:is]. How is the verb increase
pronounced ¢
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V. What is the British spelling of the word center ¢ Can you think of
other examples of this kind?

VI. Say how lead is pronounced in the following examples. Use your
dictionary:

a lead pellet
a bit of lead

VII. Practice sentence stress. What kind of words are not stressed?
The ‘fact is| that the ‘law "holds| for ‘objects ‘falling in a ‘vacuum| but

‘not for ‘objects| falling through a 'fluid| such as ‘air or 'water.

A 'man| ‘falling ‘through the ’air from an ’‘airplane| may ’reach a
‘terminal ve'locity| as ‘great as 2’20 ‘miles an ‘hour.||

If he falls to the ‘5,000-'foot ‘level| where the ‘air is ‘denser and ‘more

re’sistant| his ve’locity will be de’creased| to about ‘130 ‘miles an "hour.

Grammar

VIII. 1) Study the two examples of Comparative Degree in the follow-
ing sentences. What parts of speech are used? Spell the initial form of
heavier.

The air or water is heavier than the balloon or the cork.
It is obvious that a feather falls more slowly than a lead pellet.

2) Why is Comparative Degree of dense and resistant formed in
a different way?

denser vs more resistant

3) Analyze the components of the Comparative Degree construction
in these sentences. What is the Russian equivalent?

The heavier an object was, the more of this force it possessed.
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The farther an object falls, the faster it moves.
4) Form Comparative Degree of:
low rapidly light

IX. What s the plural of foot? Can you think of other examples of
this kind?

X. Which noun in these word-combinations is used as an attribute?
Give Russian equivalents:

surface area fluid medium at 40,000 feet altitude

X1. What Tenses are used in these sentences and why? Find the dif-
ference between the period of time to answer the question.

For thousands of years men have wondered about the workings of gra-
vity.

For nearly 2,000 years this idea went unchallenged.

XII. Observe the use of Past Indefinite in the subordinate clause.
What rule applies here? Say why must stays the same?

The great philosopher Aristotle thought that the heavier an object
was, the more of this force it possessed; and so, he said, a heavy object
must fall more rapidly than a light object.

‘Downward’ they thought of as a single direction in space, for they had
little idea that the earth was round and that ‘down’ meant toward its
center.

XIII. Why is Present Indefinite used for the future in the following
sentence?

If he falls to the 5,000-foot level, where the air is denser and more
resistant, his velocity will be decreased to about 130 miles an hour.
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XIV. Analyze the situation in the following sentence: s it real or
imaginary? What Mood is used? Analyze its verbal forms.

A pebble dropped from a person’s hand in the United States falls to
the ground in just the way it would fall in Australia, on the opposite
side of the earth.

XV. Identify two different functions of the verb do in these sentences:

Not until near the end of the 16th century did anyone try to test the
truth of Aristotle’s statement.

Thus resistance of the air has a greater effect on a feather than it does
upon a bit of lead with its small surface area.

Vocabulary

XVI1. Supply synonyms. Is there a stylistic difference between them.
Consult your monolingual dictionary:

seek total small reach
idea tremendous eventually

posses obvious cease

increase great decrease

XVII1. What is the opposite of:

upward true heavy
increase low fast

XVII1L. What meaning of the word for do you know? Identify the part
of speech of for in the following sentences. Use your dictionary.

‘Downward’ they thought of as a single direction in space, for they had
little idea that the earth was round.

For thousands of years men have wondered about the workings of gra-
vity.
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The physicist’s formula for the Law of Falling Bodies is... .

XIX. 1) Which of the three expressions is idiomatic? Use your dic-
tionary:

in the case of
in both cases
This is the case

2) What is the meaning of the word idea in these sentences?
For nearly 2,000 years this idea went unchallenged.

... they had little idea that the earth was round.

XX. Supply prepositions. Compare with Russian equivalents:

proportional ...

effect ... a feather

fall ... earth

the time of fall ... seconds
difference ... speed
difference ... a second or two
... a certain point

.. constant rate

2) Find verb+preposition combinations in the following phrases.
Are there idiomatic ones?

Everything on earth tends to fall or to seek a lower position unless it
is held up by something beneath it.

‘Downward’ they thought of as a single direction in space ... .
a man falling through the air

Objects falling through a fluid are held back by the fluid.
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XX1. Find in the text other expressions for rendering:

according to
despite
in a sense

Writing

XXI1I1. Read the text to pick out the main points and note them. Add
specific details that would support your notes.
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Pronunciation

I. Pronounce these words without devoicing final consonants:

need was found as crystals these numbers led died
lived

I1. Say how these -ed and -(e)s forms are pronounced:

developed called studied followed
satisfied considered assumed worked
derived recognized designed used

principles studies sciences branches properties consequences
centuries structures theories

II1. Pronounce the phrases:
1) with lincking r

for addition
our algebra

2) with of [ov]

algebra of real numbers one of the earliest
a study of logic development of the theory
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Text
Modern Algebra

Our algebra of real numbers developed through the centuries from
considerations of problems in arithmetic. The study of the algebra of
real numbers and the recent recognition of the fundamental importance
of the basic principles have led to the development of what is now called
modern algebra or abstract algebra.

One of the earliest pioneers in this direction was the French genius
Evariste Galois (1811-32). Although he lived a tragic life and died in
a foolish duel at the age of 20, his work led to the development of the
modern theory of groups and fields.

The concepts of modern algebra have been found to be extremely
useful in other branches of mathematics, as well as in the physical and
social sciences. A chemist may use modern algebra in a study of the
structure of crystals; a physicist may use modern algebra in designing
an electronic computer; a mathematician may use modern algebra in
a study of logic.

In the algebra of real numbers we study the properties of addition
and multiplication of real numbers, which follow as a consequence of
certain basic principles. In modern algebra we may work with any set
of objects. [We need not work just with real numbers.] We consider
certain operations on these objects. [These operations need not be
addition and multiplication.] We agree that certain basic principles
are satisfied by these operations. [These basic principles need not
be the same as our basic principles for addition and multiplication
of real numbers.] Then we derive various properties which follow as
consequences of the assumed basic principles.

Development

IV. Spell the words pronounced as follows:
[liv] vs [li:v]

{ful] [fu:]]
[wa:k] [wo:k]
[set] [sed] [sd]

[let) {led]
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[im’po:t(a)nt] [‘=bstreect] ['konsept] [bra:ntf] [kemist] [di'zain]
['gri:] [di'raiv] ['fizik(a)l] ['ve(s)riss] [0:'3au} ['saetisfai]
V. What 1s the stress pattern of the following words?

mathematician multiplication  recognition operation funda-
mental consideration

V1. What should you note in the pronunciation of the word basic as
compared with the Russian word?

VII. Practice sentence stress. What kind of words are not stressed?

The ‘concepts of ‘'modern ‘algebral have been ‘found to be ex/tremely
‘useful in ‘other 'branches of ,mathe’matics| as ‘well as in the 'physical
and ’social 'sciences.||

In the ’algebra of ‘real ‘numbers| we ‘study the ‘properties| of a’ddition
and ,multipli‘cation of real ‘numbers| which ‘follow as a ‘consequence
of ‘certain ’basic 'principles.||

Grammar

VI1I11. Give the four forms of the verbs:
be lead have find

IX. Spell the initial form of the adjective used below. What Degree of
Comparison is used? What are its elements?

one of the earliest pioneers

X. Does may mean to be able to or to be likely to in the following
sentence?

A chemist may use modern algebra in a study of the structure of
crystals; a physicist may use modern algebra in designing an electronic
computer; a mathematician may use modern algebra in a study of logic.
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XI1. What type of verb (notional, auziliary, link or modal) is need in
the following sentences? What form of the verb comes after it? Need

not means not necessary — find at least two ways of translating it
in the sentences below.

We need not work just with real numbers.
These operations need not be addition and multiplication.

These basic principles need not be the same as our basic principles for
addition and multiplication of real numbers.

XII. Study the opening paragraph of the text to say why Present Perfect
1s used in the following sentence.

The study of the algebra of real numbers and the recent recognition
of the fundamental importance of the basic principles have led to the
development of what is now called modern algebra.

XII1. Identify the components of Complex Subject in the following
sentence. Translate the sentence.

The concepts of modern algebra have been found to be extremely useful
in other branches of mathematics.

Vocabulary

XIV. Find in the text nouns used with the following adjectives. Use a
diagram to register them:

basic certain modern fundamental

XV. Can you think of synonyms for:

basic extremely real modern

XVI. What words and word-combinations from the tezt are often used
in scientific texts?
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XVII. Use your monolingual dictionary to find the difference between
synonyms, e.g. compare real and true, modern and contemporary.
Are they interchangeable in all word-combinations, is there a stylistic
difference?

Writing

XVII1. Write a short paragraph ezplaining in your own words what
abstract algebra deals with. Use ezpressions for rendering considered
in previous texts.
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Pronunciation

1. What is the pronunciation of final votced consonants in English as
compared with Russian?

made added led should laws move method

II. How are the -ed forms pronounced?

developed married discovered seemed passed called changed
formulated helped solved served stopped quarreled

IIL. Spell the words pronounced as follows:

[wait] vs [waid]
[h:.s:d] (h3:t]
[pjus) [pus]
fsed] et]
[to:d] [to:t]

[o’'tfi:vimant]  ['si(e)ries] [‘a:gju:] [lait] ['paus] [dis'kav(a)ri]
[di'said]  [o’traekt]  [ik’splo:]  [wans] [a'gen]  [fju:]  [jet]
['kwestf(o)n]
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Text

Isaac Newton — Explorer of Nature’s Laws
One of the greatest scientists who ever lived was Isaac Newton. He
discovered the law of gravitation and the laws of light. He also deve}-
oped differential calculus. Not until Einstein’s theories came out were
those of Newton even partially replaced.

In spite of his great achievements, Newton was a puzzling persona-
lity. Time and again he put aside his work in physics and mathematicsg
to make long studies in alchemy. He lived to be 84 years old, but al}
his serious scientific work was done by the time he was 42. For the
rest of his life he studied religion.

Newton never married, and he made few close friends. He lived
for his work, scientific or religious. He hated to quarrel with fellow
scientists, but once started, he hated to stop.

Great Discoveries

He made three of the greatest discoveries in the history of science.

Calculus deals with the rate of change and the amount of change
in anything moving through a certain length of space or time. Newton
called the method flurions. He and the German scientists Gottfried
W.Leibnitz seemed to have discovered it at about the same time. They
argued for years over who should get the credit.

Newton’s experiments with light led him to new facts about color.
He passed white light through a prism, which broke it up into a wide
color band, called spectrum. He passed the color band through another
prism and restored it to white again. Next he passed a single color
through a prism. It remained unchanged. From this he concluded
that white light is a mixture of pure colored lights. He also formulated
the corpuscular theory of light.

The idea of gravity came out of Newton’s questions about the
moon. What keeps the moon in its regular path as it turns around
the earth? He decided that only the attraction of the earth and the
moon for each other could account for it. From this observation grew
the general law of gravitation.

In 1669 he was appointed professor of mathematics at Cambridge-
Three years later he invented the reflecting telescope. In 1687 he pub-
lished his famous ‘Principia’ (‘Mathematical Principles of Natural Phi-
losophy’), setting forth the theory of gravitation. He served a term i
Parliament.
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In 1696 he was appointed Warden of the Mint, and in 1699 he
was made Master of the Mint. He was elected president of the Royal
Society in 1703 and was knighted in 1705.

One factor that helped Newton to achieve greatness was his power
of concentration. Once he fastened on a problem, he neither heard nor
saw anything else until the problem was solved. Yet he was modest
about his achievements. ‘If I have seen further than most men, it is
by standing on the shoulders of giants,’ he said.

Development

IV. How is the word close pronounced as a verb and as a noun? Use
your dictionary if necessary.

V. Check the stress pattern of these words in your dictionary:

observation scientific mathematics differential personality

V1. Use your dictionary to say how each pair of words is pronounced.
Can you think of other examples?

night — knight, father — farther, a side — aside, a point —
appoint, a round — around, fourth — forth

VII. Find the difference in the pronunciation and meaning between
the words in each of the following groups:

once — ones, series — serious, laws — loss, should — shoot

VIII1. Practice sentence stress. What kind of words are not stressed?

‘What ’keeps the ‘moon in its ‘regular ‘path| as it ‘turns a’round the
‘earth?

He de’cided]| that ‘only the a’ttraction of the ‘earth and the ‘moon for
‘each ‘other| could a’ccount for it.
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If I have ‘seen ’‘farther than ‘most ‘men] it is by ‘standing on the
‘shoulders of ‘giants.

IX. 1) What is the British spelling of the words color and quar-
reled. Think of other examples of this kind.

2) What is the British and American pronunciation of the words
neither, path?

Grammar

X. What form of the verb (I-IV) is used? Give the three forms of the
verbs.

From this observation grew the general law of gravitation.

.. which broke it up ...

he put aside his work

in anything moving through space

he neither heard nor saw anything

He published ‘Principia’, setting forth the theory ... .

X1, What words with the same root do you know? What parts of speech
are they?

great  regular decide conclude elect famous  attract
religion observe history

XII. Read the sentence. How does the use of not until change the
word order in the sentence? What word is used as a substitute for
theories ?

Not until Einstein’s theories came out were those of Newton even par-
tially replaced.

XIII. What type of verb (notional, auziliary, link, or modal) is should
in this sentence? Is it possible to use here any other verb of this type?

They argued for years over who should get the credit.
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XI1V. Study the use of Perfect Infinitive in Complex Subject. Suggest
several variants of translating seemn in the sentence into Russian.

He and the German scientist Gottfried W.Leibnitz seemned to have
discovered it at about the same time.

XV. Why is 18 used here rather than was?

From this he concluded that white light is a mixture of pure colored
lights.

Vocabulary

XVI1. Use your dictionary to translate the following expressions. Which
of them are idiomatic?

neither ... nor
in spite of
time and again

XVII. Choose one of the meanings of once and as to translate the
followsng sentences:

once as
a) one time, on one occasion a) because

b) some time ago b) while, when
c) from the moment that c) though

He hated to quarrel with fellow scientists, but once started, he hated
to stop.

Once he fastened on a problem, he neither heard nor saw anything else
until the problem was solved.

What keeps the moon in its regular path as it turns around the earth?

XVI111. What meaning of the word fellow do you know? What does
it mean in the following word-combination?

fellow scientists
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XIX. What is the difference between solve and decide as compared
with Russian? Give examples of word-combinations. Use your mono-
lingual dictionary if necessary.

XX. Find in the text other means of formulating similar statements
about the achievements of a scientist.

He discovered (the law)
developed (calculus)

XXI. 1) Complete the word tree for work from the text:

work

v pY

scientific in physics

2) Note down all combinations with theory and law. Use dia-
grams.

Writing
XXII. The formula of Newton’s law of gravitation is as follows:
F= Gm;ma /dz.

Write this law tn words.

124



Unit 17

Pronunciation
1. In which words are the initial sounds pronounced with aspiration?

pass stop pace kept picked tire space turn peg cart
carry step piece put time spoke

11. Say what sound distinguishes these words:

side — sight, card — cart, place — plays, ause — touse, since
— sins, year — ear, made — mate, believe — belief, wheel
— will

III. How is the word in -ate separate pronounced as a verb and as
an adjective?

Text
Wheel

Without the wheel most of the world’s work would stop. Yet no
one knows when the wheel was invented or who invented it. The best
guess is that this happened in Asia about 10,000 years ago. The oldest
wheel known was discovered in Mesopotamia and is believed to date
back 55 centuries. But this wheel was evidently the result of long
development.
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Early in history man found that a heavy load could he moved
rather easily if a roller was put under it. He also discovered that
placing runners under a load made it easier to drag. So the sledge was
invented.

Combining the roller and the sledge for heavy loads is believed to
have been the next step. After long use the sledge runners would wear
grooves in a roller. Man soon learned that with a deeply grooved roller
the sledge moved forward a longer distance before the roller needed to
be shifted.

The next step was the change of the roller into a wheel. The wood
between the grooves of the roller has been cut away to make an axle,
and wooden pegs have been driven into the runners on each side of
the axle. The runners can no longer roll forward. When the wheels
turn, the axle revolved in the space between the pegs. This makes
a primitive cart. Later in place of the pegs, holes for the axle were
bored through the frame of the cart. Axle and wheels were now made
separately.

By the time that wheels were made separately from the axle, the
wheel idea was fully developed. What remained to be done was to
improve the structure of the wheel itself.

A well-built wheel was composed of three essential elements — hub,
spokes and rim. This type of wheel made its appearance in Egyptian
chariots of about 2000 B.C. At this time, wheels for carrying heavy
loads were still of the solid type. The spoked wheel was not strong
enough until men learned to bind the rim and hold the fellies together
with overlapping strips of metal serving as a tire. And many centuries
passed before the spoked wheel reached its maximum strength with a
tire made in one piece — a hoop of iron or steel, heated red-hot and
shrunk on to the rim of the wheel as it cooled.

The Assyrians probably kept pace with the Egyptians in the use
of the wheel. The Greeks picked the idea for wheels from Egypt and
added a few improvements. The Romans developed the greatest va-
riety of wheeled vehicles. Until the modern invention of pneumatic
rubber tires and ball and roller bearings, there had been few improve-
ments in the wheel itself since Roman days.
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Development

IV. Spell the words pronounced as follows. What mistakes of Russian
learners of English may lead to misunderstanding?

1)  [ges] vs [gees]
£
maen men
[ritf] [ri:tf]
[hit] (hi:t]

2) [is) [di:p] [im’pru:v]  ['sep(a)rot]  [i‘senf(a)l]  [taip]
['viiik(e)l] [bo:l] [=:li] [o'pis)] [i:tf] [Vnaf]

V. Say how each pair of words is pronounced:

would — wood, knows — nose, bored — board, whole — hole,
role — roll, peace — piece, where — wear

V1. Study these international words. Check their pronunciation in
your dictionary. Mark the element (the stress pattern, a sound) which
you are likely to confuse with Russian:

result  history combination distance  primitive structure
element maximum modern pneumatic

VII. Say how -ed and -(e)s forms are pronounced. Comment on the
changes in spelling:

discovered  changed placed developed moved
dragged grooved turned bored remained
improved structured appeared carried spoked
composed learned(!) reached passed picked
revolved served overlapped  happened believed

grooves centuries changes holes improves structures fellies
reaches tires discoveries places
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VIII. Say how of s pronounced:

a hoop of iron
the result of long development
most of the world’s work

IX. Say what words and why are not stressed in the following sentences.
The best quess| is that this happened in Asia| about 10,000 years ago.

The spoked wheel was not strong enough| until men learned to bind
the rim| and hold the fellies together| with overlapping stripes of metal|
serving as a tire.

Farly in history| man found| that a heavy load| can be moved rather
easily| if a roller was put under it.

Grammar

X. Give the three forms of the verbs:

bind cut drive wear know find hold make do learn

hold keep put build

X1. Form Present Perfect of the verbs:

bind cut drive wear

XII. Can you think of related words? Check their pronunciation:

invent  develop  discover combine long strong  wood
revolve improve serve vary

XIII. Why is could used instead of can and made instead of makes
in the following sentences? Compare with Russian.

Early in history man found that a heavy load could be moved rather
easily if a roller was put under it.
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He also discovered that placing runners under a load made it easier to
drag.

XIV. Analyze the periods of time in the sentence to say why Past
Perfect is used.

Until the modern invention of pneumatic rubber tires and ball and
roller bearings, there had been few improvements in the whee] itself
since Roman days.

XYV. These sentences contain the verb would. In both cases it ts used
with 3d person and Indefinite Infinitive. Study the context (paragraphs
1 and 8) to find the difference in meaning.

Without the wheel most of the world’s work would stop.

After long use the sledge runners would wear grooves in a roller.

XVI. Compare the elements of Complexr Subject in these sentences.
Ezplain the use of different types of infinitives.

The oldest wheel ... is believed to date back 35 centuries.

Combining the roller and the sledge for heavy loads is believed to have
been the next step.

Vocabulary

XVI1I. Say what the stalicized words mean:
about 10,000 years ago

by the time that

XVIIIL. 1) Find other verbs used in a similar context.

Man found
discovered
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2) Find in the text phrases with the words improve, develop and
related words. Note them down as diagrams.

XIX. Study the typical expressions for rendering. Find other examples
in the text.

So
No one knows
The next step was

Wﬁting

XX. Add specific details that would support the idea expressed in the
first sentence of the text. Write 2 or 3 sentences.

XXI1. Complete the text given below using suitable linkers.

Gyroscope is a wheel spinning on a shaft and ... mounted ... it can
rotate freely about any direction. It has two basic properties, either
or both of which are used in a variety of instruments. ..., the spinning
wheel tends to maintain the direction of its rotational axis in space;
it is said to have gyroscopic inertia. ..., if a twisting force (a torque)
is applied to the shaft ... to try to rotate the shaft about an axis
perpendicular to the shaft, the resulting motion will be a precession,
... a rotation of the shaft about an axis that is perpendicular both to
the shaft and to the axis of the torque.
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1. Analyze the summaries of books on mathematics to compile a list of
expressions to be used in rendering.

For example:

‘The Lyapanov Matrix Equation in System Stability and Control’
covers mathematical developments and applications while providing
quick and easy references for solutions to engineering and mathemati-
cal problems.’

“This book is devoted to the related theory and practice of ends,
dealing with manifolds and cw complexes in topology and chain com-
plexes in algebra.’

Thus your list begins with:

covers (while) providing
is devoted to | dealing with

developments and applications
references to
Continue in the same way.

This bock

1. “This book describes the Inverse Galois Problem which brings to-
gether ideas from group theory, algebraic geometry and number theory,
topology, and analysis. The author begins from the foundations and
develops the necessary mathematical background to lead the reader to
the research frontier.’

2. ‘This book contains papers presented at the Canadian Mathe-
matical Society Annual Seminar held in June 1994. Covering both
expository, and research articles, ‘Representation of Groups’ offers the
latest results on various aspects of representation theory of groups.’
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I1. Analyze the summaries of books on mathematics to compile a list
of expressions to be used in rendering.

For example: ‘The first half of this book is an expository account
of the field explaining the main technical aspects. The second half
of the book focuses on the definition of quantum cohomology. The
authors give a new proof of the Ruan-Tian theorem of existence of the
quantum cohomology ring, that is, that the quantum multiplication is
associative on appropriate manifolds. They then describe the Jivental
Kim calculation of the quantum cohomology of flag manifolds leading
to quantum Chern classes and Witten’s calculation for Grassmanians,
which relates to the Verlinde algebra.’

Your list begins with:

The first/second half of this book }s an account of | explaining
ocuses on

The authors give a (new) proof

describe
lead to
theorem on (existence)
relate to
that is

main aspects

Continue in the same way:

1. ‘In this appealing and well written text, Richard Bronson gives
readers a substructure for a firm understanding of the abstract con-
cepts of linear algebra and its applications. The book includes ample
exercises with answers and hints. With its inclusion of all the needed
pedagogical features, this text will be a pleasure for teachers and stu-
dents alike.’

2. ‘Harmonic analysis plays an essential role in understanding of
a host of engineering, mathematical, and scientific ideas. This book
serves as a fundamental resource on the theories and applications of
harmonic analysis.’

III. Analyze the summaries of books on mathematics to compile a list
of expressions to be used in rendering.

For example: ‘This book deals with the differential Galois theory
of linear homogeneous differential equations, whose differential Galois
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groups are algebraic matrix groups. In addition to providing a conve-
nient path to Galois theory, this approach also leads to the constructive
solution of the inverse problem of differential Galois theory for various
classes of algebraic groups. Providing a self-contained development
and many explicit examples, this book provides a unique approach to
differential Galois theory and is suitable as a textbook at the advanced
graduate level.’

Your list begins with:

deals with
This book | provides (an approach)
is suitable as

This approach —— leads to

unique to (theory)

at the (advanced) level
in addition to +-ing (providing)

1. ‘Probability theory is one of the most basic working tools for stu-
dents of mathematics, theoretical statistics, and indeed any discipline
that uses quantitative and analytic methods. Students and teachers
will find in this textbook a truly extensive and modern approach to the
subject, integrating measure theory as one of the essential foundations
and bridging the gap between introductory courses and specialized
topics.

The authors introduce the basic objects of probability theory (ran-
dom variables, sigma fields, measures, expectations, distribution func-
tions) at the same time developing concepts from measure theory as
required. The bock contains numerous examples and over 1000 exer-
cises, many with solutions.’

2. ‘The representation theory of groups and related structures is at
the heart of this volume, which combines the modular representation
theory of finite groups of R. Brauer and the representation theory of re-
ductive groups of G. Lusztig. The former theory addresses all abstract
finite groups, while the latter addresses paramount examples of finite
groups. Both theories are regarded today as notable achievements in
mathematics.’
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IV. Analyze the summaries of books on mathematics to compile a list
of ezpressions to be used in rendering.

For example: “This book gives a general systematic analysis of the
notions of ‘projectivity’ and ‘injectivity’ in the context of Hilbert mo-
dules over operator algebras. In this work, Muhly and Solel introduce
various notions of projective Hilbert modules and use them to inves-
tigate dilation and commutant lifting problems over certain infinite
dimensional analogues of incidence algebras. The authors prove that
commutant lifting holds for such an algebra if and only if the pattern
indexing the algebra is a ‘tree’ in the sense of computer directories.’

Thus, your list begins with:

This book gives ...
introduce
prove

In this work the authors

(various) notions

use them to investigate
in the sense of

if and only if

hold for

analysis

<N\

general systematic

1. ‘Triangular algebras and nest algebras are two important classes
of non-selfadjoint operator algebras. In this book, Orr uses the new
depth of understanding which the similarity theory for nests has opened
up to study ideals of nest algebras.

In particular, a unique largest diagonal-disjoint ideal is identified
for each nest algebra. Using a construction proposed by Kodison and
Singer, this ideal can be used to construct new maximal triangular
algebras.’

2. ‘Cryptography is an outstanding book that covers all the ma-
jor areas of cryptography in a readable, mathematically precise form.
Several chapters deal with especially active areas of research and give
the reader a quick introduction and overview of the basic results in the
area.’
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V. Analyze the summaries of books on mathematics to compile a list
of expressions to be used in rendering.

For example: ‘This mathematics monograph, at a level suitable for
graduate students at the beginning of their mathematical studies, is an
introduction to the fascinating study of knots and provides insight into
recent applications to such studies as DNA research and graph theory.
The author clearly outlines what is known and what is not known
about knots. There are numerous diagrams and exercises relating to
the material.’

Thus, your list begins with:

is an introduction to
provides insight into
The author (clearly) outlines

This monograph }

level
at a suitable to

at the beginning

applications

recent to

diagrams relating to (the material)

1. “This text focuses on the physics of symmetries, developing sym-
metries and transformations through concrete physical examples and
contexts rather than presenting the information axiomatically, math-
ematically, and abstractly. Readers are introduced gradually to ad-
vanced mathematical procedures, including the Wigner and Racah al-
gebras and their applications to various symmetry groups. The book
also includes some of the latest research on the use of non-invariance
and non-compact groups in the consideration of relativistic and many-
particle problems of atoms and nuclei.’

2. ‘The book describes recent progress in the topological study of
plane curves. Arnold describes applications to the geometry of caustics
and of wavefronts in symplectic and contact geometry. These appli-
cations extend the classical four-vertex theorem of elementary plane
geometry to estimates on the minimal number of cusps necessary for
the reversion of a wavefront and to generalizations of the last geomet-

rical theorem of Jacobi on conjugated points on convex surfaces.’
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