[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

OHO:Mnewar Prsa o PRI PRCTEPCTBO HAYKH M BBICIIIETO OBPA3OBAHUS
[lomkHOCTb: AnpexTop

[ata nognucanus: 13.07.2023 14:34:25 POCCHﬁCKOﬁ EﬂEPAHI/II/I

Vinkanoh@ I@panbEHO@IFOCy 1apCTBEHHOE OI0KETHOE POPa30BaATENIbHOE YUPEXKICHUE BHICIIETO

aba80b8403 358 A RET IS "I A AR CRUI AW AE N eIl ccnenoBaTenbekuii TeXHUUECKHiA
yHuepcuteT uM. A.H. Tynonea-KAN»

(KHUTY-KAN)
Yucrononbckuit pumman « BocTox»

METO/JUYECKUE YKA3AHUS K IPAKTUYECKHM 3AHSATHAM
110 AUCIIUITJIMHEC
CHEIMAJIBHBIN AHTJIMHCKHUI SI3BbIK

Nunekce no yueonomy rany: @T/.B.01

Hanpapnenue noarorosku: 12.03.01 IIpubopocTpoenue

Kamudukanus: bakaaaBp

[Ipoduns moarorosku: Ilpudopocrpoenne

Tunel 3a1a4 podecCHOHATIBHOM IESITEIbHOCTH: MPOEKTHO-KOHCTPYKTOPCKAas,
NMPOU3BOJACTBEHHO-TEXHOJIOTHYECKAA

Pexomennosano YMK Ud KHUTV-KAU

Yucronois 2023 1.



Tema 1 Superconductivity: discovery, developments, application. Infinitive Constructions.
CBepxnpoBOIMMOCTb: OTKpBITHE, pa3paboTka, npuMeHeHue. CeepxmnpoBojsnias kepamuka. Crncox
BBIpQXEHUH, PEKOMEHIyeMbIX JUIsl HamucaHus pedepara u aHHOTAnuu. I'pammaTnka: KoHcTpykunn
«CJI0KHOE JIOTIOJTHEHHE U CII0KHOE MOAJIeKaIiee ¢ HHQUHUTHBOMY», 0COOEHHOCTH IEepPEeBOA.
Ha mpakTudeckux 3aHATUSIX pa3OHpaeTcss TpamMMmaTHuecKas TeMa CIOXKHBIX WH(OUHUTUBHBIX
KOHCTPYKLMI W BBOJUTCS HOBAas JIEKCHKA 10 TEME CBEPXIIPOBOAUMMOCTH. B nasbHENIIEM JIEKCUKA U
rpaMMaTrKa OTpadaThIBAlOTCS B TEKCTaX M yIpaKHEHHX Mo yueOnuky Opiosckoit M.B. (Lesson 11)
1 yueOHOMY TT0COOMI0 «AHHOTHpOBaHUE U pedeprupoBaHue TekcTay. Jlanee pa3OuparoTCcss BRIPaKEHUS
JUI cocTaBieHHs pedepaTa, omnpeaensercs, Kak COCTaBIsATh MOHOpedepaT Ha aHTJIMHCKOM f3BIKE, a
TaK e paccMaTpuBaeTcs nmpumep pedepara u3 mocoOusl.
Complex Object with the Infinitive — Ciio:knoe qonojiHeHre ¢ HHPUHATHBOM
It consists of two elements:
1 —anoun or a pronoun; 2 — infinitive
1. After verbs of sense perception (hear, see, watch, feel, notice, observe) bare infinitive is used
without “to”.
1 2
I watched the boy play.— I cmoTpen, kak MaTbYlK Urpall.
1 2
| felt him touch me. - I uyBcTBOBaa, KaKk OH MPUKOCHYJICSA KO MHE.
2. After verbs of mental activity (understand, know, realize, think, believe, suppose, consider,
expect, find)
Everybody considers her to be clever.— Bee cunrtarot €€ yMHOI.
They expected me to arrive on Monday.— OHu 0XHJIaJIH, YTO s IPUEAY B MOHEICTbHUK.
3. After verbs expressing feelings and emotions (like, dislike, hate, love, want, wish, prefer,
intent, desire)
I hate him to grumble. Tepriets He MOTY, KOT/Ia OH BOPYHT.
I’d like her to arrive.— 51 661 x0Tena, YTOOBI OHA TIPHEXAJIA.
4. After verbs of compulsion (cause - Beinyxnath, bare, stand — BeiHOCHTD)
Her last words caused him to change his mind.— E€ mociennue cnoBa 3acTaBiIN €ro nepeaymars. |
can’t bare him (to) smoke. —He BbIHOIITY, KOT/1a OH KYPHUT.
5. After verbs (make — 3acraBnsats, have — nomyckars, get — mobuBatscs, let - mo3sossiTs) — bare
infinitive is used.
I will not have you talk to her in such a way.— 51 He gomyiiry, 4TO0 ThI C HEH TaK pa3roBapHBall.
We shall get you do everything in time.— Ms1 100beMcs1, 4TOOBI ThI BCE JIe)Ial BOBPEMSI.

6. After verbs of order and permission (let, allow, order, make, force)
She allowed him to be here tonight.— Ona no3Bonuiaa emy 3/1€Ch ObITH CETOTHS BEUEPOM.
7. Verbs of speech (say, report, declare, tell)

They reported the girl to be the winner.— Ouu cooOIHIH, YTO I€BOYKA CTajIa MOOEAUTETBHUIICH.

Complex Subject with the Infinitive

It consists of two elements. The verbs are mainly used in Passive Voice.

1. With the verbs of sense perception (I'marossl 4yBCTBEHHOTO BOCIIPHUSTHS).
The girl was seen to cross the street.— Bugenu, kak AeBoYKa MEPEXOIUIIA YIIHILY.
2. With the verbs of mental activity— (I'1aromamu yMCTBEHHOM A€SITEIBHOCTH).

You are supposed to have done the exercises.— IIpeamoaraercs, 4TO BbI BHITTOTHUIN YIIPAKHCHHS.
You are supposed to go there.— IIpenmonaraercs, 4To BbI MOMAETE TyIA.
3. With the verbs of order, request, permission (make, let, order, force, allow)

I was made to sweep the floor.— Mens 3acTaBuiu MoaMECTH IOJI.
4. With the verbs of speech



She was reported to be the winner.— CooGrwiu, 4To oHa - MoOeIUTEIb.

to be likely MOX0e, BEPOSITHO, HABEPHSKA

to be sure
to be certain

HaBCpPHIKA, CKOPEC BCECIo

She is likely to return soon.— BepositHo, OHa CKOPO BEPHETCS.
We are sure to leave in a minute.— Ckopee Bcero, Mbl 4epe3 MHHYTY YiJICM.
5. With the verbs to seem, to happen, to appear, to chance, to prove, to turn out
She seems to have seen this film.— Oka3siBaeTcst, oHa Bueaa STOT GQHIBM.
Grammar exercises:
Ex.1 Translate the sentences with Complex Object.
1. He wanted us to visit the art exhibition.
2. | expect you to tell me everything.
3. I suppose her to be about 50.
4. The teacher does not consider him to be a good student.
5. The engineer expected the work to be done in time.
6. We expect you to show good results.
7. We know him to have graduated from the Institute two years ago.
8. Everybody knows him to be working on a new book.
9.We believe cybernetics to be an important branch of modern technology.
10. We thought him to have taken part in their experiment.
11. She felt somebody touch her.
12. We heard him come in and close the door behind him.
13. Have you ever seen Ulanova dance?
14. She watched the boy buy a newspaper, open it, look it through and then throw it away.
15. I heard him mention my sister's name.
16.Many people like to watch the sun rise.
17.She saw her son fall and shouted.
18.He likes watching his son play in the garden.
19.The students heard the bell ring.
20. You can't make me believe that all these stories are true.
21. In spite of bad weather the instructor made the sportsmen continue their training.
Ex. 2. Translate the sentences with Complex Subject
1. The lecture was said to be very interesting.

The members of the committee are reported to come to an agreement.

The English delegation is believed to come at the end of the month.

She seems to know English and French.

He proved to be a good teacher.

This school is considered to be the best in the town.

The weather appears to be improving.

The doctor happened to be there at the time of the accident.

She seems to be waiting for you.
10. Lake Baikal is said to be the deepest in the world.
11. This picture proved to be the best at the exhibition.
12. These two scientists happened to work on the same problem.

Ex. 3 Translate the sentences with Infinitive Constructions.
A lot of people came to watch the ocean liner return home after a long voyage.
Everybody thought him to be quite a reliable person.
The captain declared the load to be too much for his small boat.

He seems to know a great deal about the history of navigation.
The boat, though very small, proved to be quite reliable.
The 20th century is considered to be the century of space travels.
The motor proved to be quite efficient.



Atomic ice-breakers are known to operate on a negligible quantity of atomic fuel.
The results of the test were found to be very interesting.
10. I know them to be working on the problem of protecting the cosmonauts from the effect of sun
radiation.
11. Rubber is known to have been brought from America.
12. Ink is supposed to have been invented in Egypt.
13. We expected him to be appointed director of a new automobile plant.
14. This question appears to be of great importance.
15. The plan proved to be a great success.
16. The travellers found the people of the small island (to be) very friendly.
17. They reported the capacity of the new engine to have been increased.
18.The owner of the motor car wanted the old engine to be replaced.
Kak cocraBasiercs pedepar u aHHOTAUMSA
Texcm
A History of Superconductivity

Heike Kamerlingh Onnes discovered superconductivity in 1911 when he used liquid helium as
a coolant to study the electrical properties of metals at low temperatures. To everyone's surprise, when
mercury was cooled to about 4.2 kelvins, it suddenly lost all electrical resistance. This threshold is
known as the critical temperature, or Tc.

Other materials having ever higher critical temperatures were discovered slowly but surely
during the first five decades of superconductivity research. All these superconductors were either pure
metallic elements or intermetallic compounds (made of two or more metallic elements). But from the
1960s through the mid-1980s the maximum value of Tc seemed to be stuck in the low 20s.

All this changed in 1986 with the discovery of high-temperature superconductivity in a slew of
copper oxide-based compounds. During the first few years after this discovery, Tc values shot up, with
mercury-barium-calcium-copper-oxide having a Tc of about 130 K. This was a fantastically exciting
time, but it soon became clear that the leading theory of how superconductivity arises-known as BCS
theory - does not explain the absence of resistance in these materials. Despite almost 20 years' worth of
effort, there is still no definitive theory of how or why the copper oxide compounds superconduct.

These compounds also pose a multitude of physical challenges. Initially they were hard to
make in either high-purity or single-crystal form, making the measurements of their fundamental
properties difficult. In addition, the synthesis of wires is not easy: unlike the intermetallic
superconductors, the individual grains that make up a piece of one of these oxides have to be aligned
with respect to one another for the wire to have useful engineering properties. These problems left
researchers and engineers wishing for a substance with the somewhat easier material properties of the
intermetallic superconductors that also had a critical temperature significantly higher than 20 K.

By the dawn of the new millennium, then, the superconducting state could be achieved with
varying degrees of ease and expense. In the oxides, superconductivity was practical near 77 K, which
can be reached relatively easily by bathing the material in liquid nitrogen. The older intermetallic
compounds such as triniobium tin were being used in the laboratory and as medical magnets operating
at temperatures closer to 4 K, which can be reached with liquid helium.

The discovery in 2001 that the simple intermetallic compound magnesium diboride
superconducts at 40 K, about double the temperature of the other intermetailics, was almost exactly
what the doctor (or in this case, engineers) had ordered.

Notes to the text:

Coolant — OXJIaAUuTECJIb, OXJIAXKIAOIICC BECIIECTBO

Properties — coiicTBa

Mercury — pTyTb

Slowly but surely — memtenHo, HO BepHO

Seemed to be stuck — ka3aock 3acThlIa

Slew — MmHOk€ECTBO, Macca



BCS theory — (aBTopsI Teopuu, OOBACHSIONICH MEXaHU3M CBEPXIIPOBOIUMOCTH B METAIIAX
John Bardeen, Leon N. Cooper, J. Robert Schrieffer)

Challenges — BbI30B, mpobaema

Pose — craButh

Measurements — n3smepeHnusi, pasmMepsl

Degrees — crenenu, rpagycsl

Ilepesoo mexcma

HcTopusi cBepXnpoBoAMMOCTH

Xeilik Kamepinunr OHHeC OTKpbUI CBEpXIpoBoAMMOCTh B 1911 romy, xorna wucrosb3oBai
KHUJIKUNA renii B KadecTBE OXJAaAUTeNs, YTOObl M3YYUTh IEKTPHUUECKUE CBOWMCTBA METAJIOB IPU
HU3KHUX TemnepaTypax. Ko BceoOmemMy yauBieHHIO, KOTIa pTYTh Oblila OXJIaXK/IeHa MPHOIU3UTEIBHO
10 4.2 KenpBHHA, OHA BHE3AIHO IOTEpsja IEKTPUYECKOE CONPOTUBIEHUE. JTOT MOPOT U3BECTEH B
Ka4ecTBe KPUTUYECKOU Temmneparypsl win Tc.

Hpyrue wmarepuansl, uMeElOIIME eme Oojiee BBICOKYIO KPUTHYECKYKO TeMIepaTypy,
OOHapy>KUBaJIM MEIUICHHO, HO BEPHO B TEYCHHWU TEPBBIX MATHUACCATHIICTH JIET HCCIEIOBAHMUS
CBEpXNPOBOAMMOCTU. Bce 3T CBEpXNPOBOJHMKM ObUIM JIMOO YHMCTBIMH METaUIaMH, JUOO
COCIMHEHUSIMU METAJUIOB — HHTEpMETaUIMJaMH (COCTOAIIMMHU U3 JIBYX U 0oJjiee MeTaIIM4EeCKHX
anemeHToB). Ho B mepuon ¢ 1960-x no 1980-X r.r. Ka3anoch, 4T0 MaKCUMaIbHOE 3HaueHue T 3aCThUIO
B npenenax 20 KeJIbBUHOB.

Bce nzmenmnocs B 1986 rogy ¢ OTKpBITHEM BBICOKOTEMIIEPATYPHOM NPOBOJUMOCTH y MHOTHX
COEIMHEHUII Ha OCHOBE OKCHJAa MeIu. B TedeHHH HECKOJbKHUX JIET MaKCHUMallbHas KpUTHYECKas
TeMmIeparypa HOoJCKOUMIa, MpuyeM T CIIOKHBIX OKCHJIOB Ha OCHOBE PTYTH, Oapus, KalbLus U Meau
cocraBuia noutd 130 K. D10 ObLIO yAMBUTEIBHOE BOJIHYIOIIEE BPEMs, HO BCKOpPE CTalO SCHO, YTO
CTaBIIasi TPAAULIMOHHON TeOpHs NMPOUCXOXKJIEHHUS CBEPXIIPOBOAMMOCTH, U3BeCTHas Kak Teopus BCS
HE B COCTOSIHUU OOBSCHUTH OTCYTCTBHUE YJ€IBHOIO COMPOTHUBIICHUS B 3TUX MaTepuanax. Hecmorps Ha
20-Tu neTHUE UCCIe0BaHMA, BCE €Ille HeT YETKOW TeopuH, OOBACHSIONIEH, KaK U MOYeMy CIO0XKHbIE
OKCH/IbI HA OCHOBE ME/IM CTAHOBSITCS] CBEPXIIPOBO/ISIINMHU.

Kpome Toro, 3T coequMHEHHs CTaBAT MEpe]] YUEHbIMH MHOXECTBO (puznueckux mpobieM. B
Hayajie uX TPYAHO ObUIO MOJIyYUTh B YHCTOM BHJE WJIU B (pOpME MOHOKpHUCTAILIA, YTO 3aTPYIHSIIO
u3MepeHue ux Qu3nueckux cBOMCTB. Kpome TOro, u3 HUX HENPOCTO MOJYYUTh HMPOBOJA, TaK KaK B
OTJIMYME OT UHTEPMETAIIIUAHBIX CBEPXIIPOBOJIHUKOB, OT/I€JIbHBIE 3€pHA, U3 KOTOPHIX COCTOUT OJUH U3
3THX OKCHJIOB, HEOOXOJMMO COPUEHTHPOBATh B OJHOM HANpaBJIEHUHU TaK, 4TOObI MPOBOJ MpUOOpes
HY’)KHbIE TEXHUYECKHE CBOMCTBA. DTU MPOOJIEMBI 3aCTaBIIJIM YUEHBIX U HHKEHEPOB UCKATh BEILIECTBO C
6osiee MPOCTHIMU (PU3NYECKUMU CBOWCTBAMH MHTEPMETAITUAHBIX OTYIPOBOJHUKOB, KOTOPBIE TAK XKe
uMenH Obl KpUTHYECKYIO TeMneparypy Boime 20 K.

K Hagamy HOBOro TBICSIUENETHSI CBEPXNPOBOJMMOCTD CTaJIM IOJy4aTb CPAaBHUTEIBHO
MPOCTBIMU M JEIIEBBIMH criocobamu. B okcuaax cBepXIpoBOAMMOCTH JOCTUTANIN MPU TEMIIEpaType
okoJo 77 K, 4ero Mo>kHO ObUI0 TOOUTHCSI CPABHUTENIBHO JIETKO, MTOTPY3UB MaTepHall B )KUAKHH a30T.

Panee mosrydeHHBIE WHTEPMETALNTMYECKUE COCAMHEHUS, Takue Kak Nb3Sn mpumeHsIuch
nabopaTopusX B KaUyeCTBE MEIUIIMHCKMX MarHUTOB, KOTOpbIE padoTaiy MpH TemIeparypax, OJU3KuX
K 4 K, KOTOpble MOYHO MOJIYYUTh C OMOIIBIO KUJIKOTO TEJIHSI.

Cnenannoe B 2001 romy OTKpBITHE O TOM, YTO IIPOCTOE MHTEPMETAJUIMUECKOE COEAMHEHHE
IUOOpHU]T MarHusi CTaHOBUTCS cBepxnpoBoAHUKOM mpu 40 K (moutu B 2 pa3a Bblllle KPUTHUYECKON
TEMIIEPATYPHI IPYTUX UHTEPMETAIUINOB) 0Ka3aJI0Ch UMEHHO TEM, YTO UCKAJIM UHKEHEPHI.

IIpumep annomayuu nHa pycckom a3vike
AHHOTALHA
“A History of Superconductivity”. Paul C. Canfield and Sergey L. Bud’ko. Scientific American
April 2005, P.14.
Bkpatiie onuceiBaeTcsi UCTOPHS SABICHHUS CBEPXIPOBOAMMOCTH M CTaJUU MCCIEIOBAHHS 3TOTO
apneHust. OOpalaeTcss BHUMaHUE Ha MPO0JIeMbl B O0BSCHEHUN IPUHLUIIOB 3TOTO SIBJICHUS U HOIBITKH
MOJIYYUTh CBEPXIPOBOJHUKH ITPH O0JIee BEICOKUX TEMIIEpaTypax.



Hpumep AHHOmMauuu Ha AH2TTUTICKOM A3bIKE
Annotation
“A History of Superconductivity”. Paul C. Canfield and Sergey L. Bud’ko. Scientific American
April 2005, P.14.
The history of superconductivity phenomenon and the stages of its investigation are described
in short. Attention is drawn to the problems in this phenomenon principles explanation and attempts to
get superconductors at higher temperatures.

Ilpumep pepepama na pycckom asvike
Pedepar

Ha3zBanue tekcra, KOTOpbIil s mpounTan(a) «Mcropus cBepXnpoBOoAUMOCTHY. ABTOpaMHU TEKCTa
ABIISIIOTCS (DU3KK U, pabOTaroIue B JIAOOPATOPUH JeTIapTaMeHTa YHEPTuu ropoja Jimc, mrar AiioBa
[Ton Kaudunn u Cepreit byapko. On Obu1 onmyOnukoBan B kypHaie Scientific American B ampere
2005 rona.

CraThst MOCBsIILEHA SIBJICHUIO CBEPXIPOBOJMMOCTH M IONBITKAM YUYEHBIX U HH)XEHEPOB
MIOBBICUTh TEMIIEPATYPY MOIYYEHUS CBEPXIIPOBOJHUKOB.

Ilenp cratbu — JaTh 4YUTaTeN0 MHOOPMAIMIO O HEKOTOPBIX CTaJAUAX HU3YyUYCHHS
CBEPXIIPOBOJAMMOCTH U €€ IPUMEHEHNUU B HEKOTOPBIX cepax Hallel KU3HHU.

ABTOp HaYMHAET, paccKa3biBas yuTarelnsM, 4to B 1911 roay narckuit pusuk Xeitk Kamepmaunr
OHHEC OTKpBUI CBEPXIPOBOJUMOCTb, KOIJda OOHApYXWJ, YTO PTYThb TEpSAET DJIEKTPUUECKOE
COIIPOTHBIICHUE TPU OXJIAXKIECHUH J0 TEMIEepaTypbl OKoJO 4, 2 KellbBUHA. ABTOP yTBEP)KIAET, YTO Ha
MPOTSKEHUM NEPBBIX MATH JECATHIETUN MCCIEAOBAaHUS CBEPXIPOBOAMMOCTH MEIJIEHHO HO BEPHO
Obu1a OOHapyXeHa elle O6osee BhICOKast KpUTHUECKas TeMIepaTypa.

CornacHo cratbe ¢ 1960-x u no cepenunbl 1980-x Kka3aioch, YTO 3HaUYE€HUE KPUTUUYECKOU
TeMIeparypsl 3acTbuio Ha 20 rpagycax kenbBuHa. Ho Bce m3ameHminoch B 1986 rogy ¢ OTKpeITHEM
BBICOKOTEMIIEPATYPHOIN MPOBOJIMMOCTH Y MHOTHX COEJJMHEHUI Ha OCHOBE OKCUIA MEJH.

CraThst IpOAOIDKAeTCs, pacckasbplBas, UYTO XOTS OSTO ObUIO BOJIHYIOIIEE BpeMms,
rOCIIO/ICTBOBABIIAsl TOTAa TEOPHUSI CBEPXIIPOBOJUMOCTH HE OOBSACHSTIA OTCYTCTBUS COIPOTUBIICHUS B
3THX MaTepuaiax.

Jlanee aBTOp paccka3blBaeT HaM, YTO C COEAMHEHMSIMH HAa OCHOBE OKCHJA MEIU BO3HUKAET
Hemajo mpobisem. VX TpyqHO MOJIY4YUTh B YMCTOM BMJE MM B ()OpME MOHOKPUCTA/UIA, a TaK Ke
M3rOTOBUTH U3 HUX MPOBOJA. DTO 3aCTAaBUIJIO YUEHBIX UCKATh JIPYrHe BEIeCTBa.

ABTOp MNPUXOOUT K 3aKIIOYEHHIO, YTO K HA4aly HOBOTO TBICSUYENETHS COCTOSTHUE
CBEPXITPOBOAMMOCTH MOIYYaJld CPABHUTEIBHO MPOCTO U JEIIEBO.

[To MoeMy MHEHUIO, JaHHBIH TEKCT WH(GOPMATHUBHBIM W COBPEMEHHBIH, OJHAKO JIOBOJBHHO
TPYAEH JIJIsl TOHUMaHUSI.

Ilpumep pepepama na anenuiickom azvike
Abstract

The head-line of the text I have read is “A History of Superconductivity”. The authors of the
text are physicists, who work at the Department of Energy’s Ames Laboratory in lowa, Paul C.
Canfield and Sergey L. Bud’ko. It was published in magazine Scientific American in April 2005.

The article is devoted to the phenomenon of superconductivity and the attempts of scientists
and engineers to raise the temperature of getting superconductors.

The purpose of the article is to give the readers some information on some stages of
superconductivity research and its application in some spheres of our life.

The author starts by telling the readers that in 1911 Dutch physicist Heike Kamerlingh Onnce
discovered superconductivity when he found out that mercury lost all electrical resistance being cooled
to about 4.2 kelvins (K). The writer states that during first five decades of superconductivity research
even higher critical temperatures were discovered slowly but surely.



According to the article from the 1960s through the mid — 1980s the maximum value of Tc
seemed to be stuck in the low 20s. But all this changed in 1986 with the discovery of high-temperature
superconductivity in a slew of copper oxide-based compounds.

The article goes on to say that though it was an exciting time, the leading BCS theory didn’t
explain the absence of resistance in these materials.

Further the author tells us that there are plenty of problems with copper oxide compounds.
They are hard to make in either high-purity or single crystal form. Besides the production of wires is
not easy. This made scientists look for other substances.

The author comes to the conclusion that by the dawn of the new millennium the
superconducting state could be achieved with varying degrees of ease and expense.

In my opinion the text is informative and up-to-date, but rather hard to understand.

Tema 2 International Space Station. Strange New World. Subjunctive Mood.

Me;xz[yHapoz[Ha;I KOCMHYECKasa CTaHLHuA. Kocmuuecknit mratia. HoBoctm u3  kocmoca.
3aFa,I[0‘iHbIﬁ HOBBIH MHUp. OnpeneneHI/Ie rJIaBHOU HnACHU TEKCTOB. OTpa6OTKa JICKCUKH B YIIPA)KHCHUSX.
CocraBiienue 06pa3ua pe(bepaTa 1 aHHOTaluu. rpaMMaTI/IKaZ CocnararejibHOE HaKJIOHEHHE

Ha mpakTuyeckux 3aHATUSAX pa3OUpaeTcss rpaMMaThdeckas TeMa COClaraTelIbHO¢ HAaKJIOHCHUE H
BBOJUTCSI HOBas JIEKCHMKa TI0 TEeME KOCMHUYECKHX WCCIeAOBaHUNA. B manmpHElmieM Jekcuka W
rpaMMaTHKa OTpabaThIBAIOTCSA B TEKCTaX M yINpaXXHEHUsX 1o ydeonuky Opiosckoit M.B. (Lesson 12)
U y4eOHOMY MOCOOUI0 «AHHOTHpOBaHWE W pedepupoBaHUE TeKCcTay. llocie M3ydeHHs] TEKCTOB
COCTaBIISICTCS pedepaT U aHHOTAIMS 110 OJTHOMY U3 TEKCTOB WU TI0 HECKOJIBKHUM.

CocaararesibHoe HakJoHeHHe (The Subjunctive Mood)

CocnaratenbHOe HaKJIOHEHHE MOKAa3bIBAET, YTO TOBOPSIIMNA paccMaTpUBaeT JIEWCTBHE HE Kak
peaNTbHBIN (akT, a Kak MpeAroIaraeMoe, KellaTeIbHOE WM HepeaTbHOoe.

B pycckom s3pike uMeeTcsl TONbKO ofHa (hopma cociaraTelnbHOTO HAKIOHEHUS — COUYETaHHE
(dbopMBI I1aronia MpPONIEAIIET0 BpEMEHU C yacTHie Obl (caenan Obl, xoTenm Obl U T.1.) JTa dopma
MOJKET OTHOCHTHCS K HACTOSIIEMY, ITPOIIEAIIEMY WA OYAYIIIEeMY BPEMCHH.

B anrnuiickom si3bIke UMeeTcs HeCKOJIbKO (POpM cocaraTenbHOTr0 HaKJIOHEHUS.

[Tpu BBIpaXKCHUH TIPEIIOIOKEHUS, KEJIAHUS MM BO3MOXHOCTH B HACTOSIIEM WA OyIyIIeM
BPEMEHH MpPOCThie (OPMBI COCIaraTeIbHOTO HAKIOHEHMsI COBMaAalT ¢ (opmoi mHGUHUTHBA 0e3
yacTuIlbl to utst Beex sl 1 uucen (live, try) wim ¢ ¢opmoii Past Simple (finished, broke). I'marosn to
be B 3TOM cnyuae umeet Gpopmbl be u were Ui BceX JIUIL U YUCE.

CnoxnHast ¢opma cocjaratebHOTO HAaKJIOHEHHUS TMpeAcTaBisieT coOoi coueranue should
(would), could, might ¢ Simple Infinitive 6e3 yacTuisi to:

Long live the King! Jla 31paBcTBYET KOPOJIH!

It is high time he were here. JlaBHO opa emy OBITb 3/71€Ch.

They could take this exam. Onu MoTJIH OBI C/IaTh 3TOT K3aMEH.
I should come with pleasure. S1 OBl pHUIIIEN C YIOBOJIBCTBUEM.

[lpu mepemave IeACTBUS HEPEATbHOr0, OTHOCSIIETOCS K MPONUIOMY, TIpocTas ¢opma
coclaraTeJbHOTO HakKJIOHEHHs coBmamaet ¢ ¢opmoit Past Perfect (had + V3), a crmoxkHas ¢dopma
npeacTaBiasier coboi coueranue rimaronoB should, would, could, u might ¢ Perfect Infinitive Ge3
qyacTtuupl to:

They had taken the text-books, but the Omnu B3sm OBl yueOHHMKH, HO OMOIHMOTEKA ObLITA TOTIA
library was closed then. 3aKphbITa.
We should have come. Mgl OBbI IPHIILTH.

YnorpebdaeHue pa3InuHbIX (OPM €COCIATATEIBHOT0 HAKJIOHEHUS



I should like to get this book. Mse OBl XOTEN0Ch MOIYYUTh 3Ty KHHUTY.

He would like to join us. OH ObI XOTEIT K HAM [IPHCOETUHUTHCS.

He could do it tomorrow. OH Mor OBl clienaTh 3TO 3aBTpA.

They would have helped you, but they Ownu G mOMOTrIM BaM, HO HE CMOTIJIH IPHUITH.
couldn't come. To1 Mor ObI 3TO cenath. [louemy Thl HEe ONBITANCS?
You could have done it. Why didn't you

try?

@DopMBI cocaraTeIbHOr0 HAKJIOHEHHS! YIOTPEOIISIOTCS:

1) B IIPOCTBIX MPEATIOKEHHUIX

MHe OBl XOTEJNIOCh JOCTaTh 3Ty KHUTY.

OH x0Ten OBl MPUCOCTUHUTHCSA K HaM.

OH cMmor 051 cienaTh 3To 3aBTpa. OHU OBl TOMOTJIM BaM, HO HE CMOTJIH MTPHIATH.
Be1 Mormu OBl 3TO clienaTh, HOYEMY JK€ BBl HE TOIBITAIHCH?

2) B CJIOKHOTIOAYMHECHHBIX MPEII0KCHUSX
a) B MPUJIATOYHBIX MPEIOKEHUSIX MOCIIe OS3IMYHBIX 000POTOB THIIA:

Itis necessary Heo6xoauMo, 4TOOHI...
ordered Heo6xoauMo, 4TOOBL. ..
important that BaxHo, 4TOOBL...
essential CyIecTBeHHO, YTOOBI. .
desirable JKenarenbHo, 4TOOKL...
possible Bo3MoskHO, 4TO...
improbable ManoBeposiTHO, YToO...
suggested [Ipenmnonaraercs, 4To...
proposed [Ipeanosnaraercs, 4TOOBL...
required TpeOyercs, 4TOOBL. ..
demanded TpeOyercs, 4TOOBL. ..

B atom ciyuae cioxHas popma cocnaratelibHOro HaKJIOHEHUs 00pasyeTcs ¢ momoiipto should
IS BCEX JIMIL:
It is desirable that he should be present here. XKenarenbHo, 4TOOBI OH MPUCYTCTBOBA 37I€Ch.

b) B JIOTIOJHHUTENBHBIX TPHIATOYHBIX TPEMTOKEHHUSIX IIocie TiaroioB to suggest —
npennosiarath, t0 propose — npexaarath, to desire — skenarte, to require, to demand — Tpe6oBats, t0
order — mpukasbIBath, t0 INSISt — HacTauBaTh U T. 1.:

The engineer demanded that the test be WNmxenep mnortpeboBai, uTOOBl HCIBITAHUE
(should be) repeated. MTOBTOPHIIH.
C) B JIONOJHUTEIBHBIX MPUAATOYHBIX MMPEIOKEHUAX MMOCIe riiaroma Wish:

I wish he were with us. MiHe ajb, 4TO €ro ¢ HaMH HeT.

I wish you had brought your camera. MHe »ailb, 4TO Thl HE IPUHEC CBOIO KaMepy.
S 661 XOTeEN, 4TOOBI OH HAM BCE paccKasal.

I wish he would tell us everything. Msue OBl XOTEIOCh, YTOOBI OH MpPHIIET Ha
Beuep.

I wish he could come to the party. Mue Obl XOTeIOCh, dYTOOBI BBl OoJjice

TIIATCIBHO CACIAIN 3TO.



I wish you had done it more carefully.

d) B IPUAATOYHBIX MPEIOKEHUAX IIEIU mocie coro3oB SO that, in order that — raxk,
4yT00BbI; lest — utoOsl He. B aTom ciaydae should yrorpebiisieTcst st Bcex JIMit:
Send him out of the room so that he should Oroluid €ro W3 KOMHAThI, 4YTOOBI OH HE
not hear what we talk about. CJIBITIIAJI, O Y€M MBI Pa3TOBapUBaCM.
She put the letter away lest her husband Ona yOpana mUCbMO, YTOOBI €r0 HE YBHJEI
should see it. MYX.

e) B IIPUJIATOYHBIX CpaBHEHHUs ¢ coro3amu as if / as though — kak O6ynro, cioBHO:
The house is so quite as if there were nobody B nome ObLIO Tak THXO, Kak OyATO B HEM

init. HUKOTO HET.
f) B OIPE/ICIUTENBHBIX MPUAATOYHBIX HpeIoKeHHsX mocie ‘it is time’, ‘it is high time’ —

nopa, camoe BpeMsi. B aTom citydae ucnosb3yeTces s riaarosa to be (were) u Past Simple ocransHbix
IJIaroJoB.

It’s time we went home. Ham nopa natu momoit.
It’s high time you were in bed. Bam naBHO mopa crats.
9) B 00€UX YaCTSIX CJIOKHOIOAYMHEHHOTO TMPEIJIOKECHUS C YCIOBHBIMU IMPHUAATOYHBIMU

BTOPOTO U TPETHETO THITOB:

If | were not so tired, I should go with you. Eciu Obl 51 Tak He ycTal, s ObI TOIIEI C BAMHU.

If they had a car, they would go to the Ecmu Obl y HHX ObLT aBTOMOOWIIb, OHH ObI
country. MoeXali 3a ropo/I.

If he hadn't phoned her, she wouldn't have Ecim ObI OH He IO3BOHHI €#, oHa OBl He
come. MIPHUIILIA.

Grammar exercises:
1. Translate the sentences:
1. He had never suggested that I should visit them.

Laura insisted that we should put the party off.

Con insisted that | be also present.

It was important that no sound should give warning of their approach.

It's absolutely essential that you shouldn't breathe a word.

It seemed necessary that his friends should be kept away from interfering with his work.
After lunch it was proposed that they should all go to the lake.

It was possible that her only feeling was one of hurt pride.

It was agreed that he should be the first to speak.

10 It's only natural that a mother should not wish to be parted from her children.
11. It was improbable that Bart should buy pictures.

12. It is advisable that she should have someone to look after her.
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. Translate the sentences into Russian:
When the plane touched down he began to look around lest he should miss her in the crowd.

2

1

2. She was overcome with fear lest | should let her down.

3 He feared lest his landlord should betray him to the Germans.

4 I had a feeling of terror lest he never should be able to play in public again.



5. They had made a date for the following Friday night and he feared lest she should not come.
6. It was agreed that he should start on his new job on Monday.

7. I wish you had a serious talk with Paula.

8. It's important that | myself should speak with your captain.

0. I feared lest I shouldn’t get back in time.

10. I wish I never met you.

11. Tom insisted that we should stop playing and go home.

12. It's about time we heard from him.

13. It's important that children should be taught to know the right things from the very beginning.
14, I wish you thought of something else.

15. It's high time Bill were back home.

16. I wish you were serious.

17. 1 'wish you stopped laughing.

18.  Of course it was quite possible that Mrs. Lee should be badly ill.

19. I wish you hadn’t caught that dreadful cold.

20. It's necessary that you should find a specialist who could deal with it.
21. The officer ordered that the bridge be destroyed at dawn.

22.They demanded that the doctor would tell them what was the matter.

w

. Translate the sentences with ‘as if’ and ‘as though’
He was throwing his things into a suitcase as if the place were on fire.

Mary is always saying she believes in her friend, and at the same time she always behaves as if he
were her enemy.

3. Our life goes on as if nothing had happened.

4. Father sounded as if he would never agree to let me go on the trip.

5. He came over to the table and stood in front of it as though it were a lecturer.

6. Bernard sat in his chair looking as if he were going to be sick.
7
8
9

A .

. His head ached terribly. It felt as though something were beating inside it, trying to get out.
After traveling some distance the leather of the seats felt as if they might burst into flame.
Sinclair was breathing with difficulty, as though he had been running.

4. Translate the following into Russian after ‘as if’ or ‘as though’:
1. Her lips were parted as if she were out of breath.

Hugh laughed awkwardly, as if he had said something indecent.
3. Bateman felt as though someone had given him a violent blow.
4. She sounded as if she were talking to someone distasteful.
5. He couldn't move his legs as if they were stuck on the floor.
6. It sounds as though there were three or four men down there.
7. She spoke of this and that as though she were making conversation with a stranger.
8. He looked as if he had already decided on some action.
9. The sky looked as though it had been grey for months.
10. Her stillness and her strange words made me feel as if | were still dreaming.
11. Jones greeted me as though | were an old school-friend whom he had not seen for years.
12. Her eyes were sparkling as though she were laughing at us.
13. He looked as though he hadn’t moved since I left him the previous night.



5. Translate into Russian:
1. What would have happened if you hadn't done so well yesterday?

2. If 1 were a playwright I'd write a nice, old-fashioned play in which the heroine is pure and
beautiful and makes a man out of her husband.

| said | thought it would be far more fun if your brother had come, too.

If he knew, he would have told me. I'm sure he knows nothing.

It was so dark that he would have lost his way if she had not taken him by the hand.

"Do you think it's important?” "Yes, | do. If I didn't | wouldn't be here."
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Tema 3 Mobile phones on the plane. Polar satellite freeze. Revision: verbals, passive,
subjunctive

MoOumbHble TenedoHsl Ha O0pTy camoiera. 3ajep)KKa 3armycKa NoJIspHOro cnyTHuka. Hamek
Ha axcuoHbl. CocraBieHue pe(I)epaTa W AaHHOTAllMKM II0 IIPOYUTAHHBIM CTAaTbiIM. I paMMaTHuKa:
MOBTOPEHNE HETMYHBIX (hOpM Tiiaroja (MpuyacTue, repyHanuii, ”HOUHUTHUB), CTPAIaTEIBHOTO 3aJI0Ta.

OCHOBHOM aKIIEHT NMPH HPOBEIEHUH IMPAKTUYECKOTO 3aHATHUS JeNaeTcs Ha MOMCK paHee W3Y4EeHHBIX
rpaMMaTUYeCKUX SBICHUHA B paccMaTpuBaeMbIX Tekcrax. OOpamiaercss ocoboe BHUMAaHHWE Ha HX
nepeBol Ha pycckui s3blk. Pabora Bejercs INPEMMYILIECTBEHHO 10 Y4eOHOMY IOCOOMIO
«AHHOTHpPOBaHUE U peepUpPOBaAHUE TEKCTAN.

IIpumepHbIii u1aH padoThI HAl TEKCTOM:
OHpe,Z[CJ'II/ITe OCHOBHBIC BOIIPOCHI, paCCMAaTPUBACMBIC B TCKCTC.
OTMmeTbTE a63aI_ILI, B KOTOPLBIX COHCPIKUTCH Hauboiee CYIICCTBCHHAA I/IH(i)OpMaLII/ISI TEKCTA.
Haﬁ,[[HTe KIIFOYECBBIC CJIOBA, IIEpCAAar0INEC OCHOBHYIO MBICJIb a63aua.
Haiigute npennosxenus, nepeaaroiire Hauboiee 3HaUUMyr0 HHPOPMAIIHIO TEKCTa.
Haﬁ,[[HTe MMPEAJIOKCHUS B KAXKAOM 8_638.1_[6, 34 CYCT KOTOPBIX MOXKXHO 3TOT 3.633]_1 COKpPAaTUThb.
CdhopmynupyiiTe riIaBHYIO MBICIb KaX10T0 ab3ara.
CocraBbTe maH MOJHOTO U3JI0KEHHUS TEKCTA.
CocTaBbTe KpaTKyI0 aHHOTALIUIO U pedepar K TEKCTY.
Strange New World
Piercing the haze, Huygens gets a view of Titan’s surface
By Mark Alpert (Scientific American, April 2005, P.11-12)

On January 14 a saucer-shaped spacecraft weighing 320 kilograms made the "splat” heard
round the solar system. The successful landing of the Huygens probe on Titan, Saturn's large and
mysterious satellite, delighted planetary scientists, who thrilled at the probe's images of icy ridges and
dark, riverlike channels. In the following weeks, though, the euphoria turned to head-scratching as
researchers struggled to decipher the data collected by the probe. Although the four-hour-long mission
provided the first close look at Titan's surface and atmosphere, Huygens raised at least as many
guestions as it answered.

Despite the moon's extreme cold - its surface temperature is -180 degrees Celsius — Titan is
similar to Earth in many ways. Like our planet, Titan has a thick atmosphere composed mainly of
nitrogen. Another significant constituent is methane, which condenses at low temperatures and appears
to play the same meteorological role on Titan as water does on Earth. Scientists had long speculated
that Titan might have clouds of methane and lakes or seas of liquid hydrocarbons. To test this
hypothesis, the European Space Agency built the Huygens probe, which for seven years journeyed to
Saturn attached to NASA's Cassini orbiter. The two craft separated as they approached Titan, and



Cassini relayed Huygens's data to Earth after the probe parachuted through the satellite's haze, which
had obscured previous attempts to observe the surface.

One of the mission's first surprises was that this haze extended so far down. Titan's main haze
layer is at least 200 kilometers thick; the probe's view of the surface did not clear until Huygens was
less than 20 kilometers above the ground. At that same altitude the onboard gas chromatograph and
mass spectrometer detected an abrupt jump in the amount of methane in the atmosphere. Together the
findings suggest the presence of methane clouds, with the droplets possibly condensing around the
haze particles. (These hydrocarbon solids are believed to come from the breakdown of methane in
Titan's upper atmosphere caused by the sun's ultraviolet radiation.)

Evidence of methane rainfall came from Huygens's images of the surface, which showed
sinuous, branching channels extending from relatively bright highlands to a tarry plain. The contrasts
in brightness suggest that precipitation may have washed dark hydrocarbon deposits off the icy
highlands and into the channels. But some of the channels are short and stubby, leading scientists to
speculate that liquid methane may also be flowing from underground springs.

The probe's landing, though, offered the strongest indications of liquid methane on Titan. As
Huygens hit the surface at five meters per second, a device called a penetrometer — essentially a
spring-loaded stick on the underside of the craft — measured the force of impact and found the ground's
resistance to be like that of wet sand with a brittle crust. Three minutes after landing, Huygens detected
a 30 percent rise in the abundance of methane; the heat of the probe's instruments had apparently
vaporized the liquid hydrocarbon in the top few centimeters of Titanian soil.

Researchers will spend the next several months analyzing the data and devising theories to
explain the observations. "Titan is living up to our expectations,” says Jonathan I. Lunine, a University
of Arizona scientist on the Cassini-Huygens team. "It's as interesting as we'd hoped it would be."
Tobias C. Owen, an atmospheric scientist at the University of Hawaii's Institute for Astronomy, warns
that theorists must be careful about generalizing the results from a single landing site; it may not be
possible, for example, to estimate the frequency of methane rainfall on Titan or the total amount of
liquid methane on the surface. But continuing observations by the Cassini orbiter, which scanned
Titan's surface near the landing site in a flyby in February, may help investigators make sense of
Huygens's remarkable findings.

Vocabulary:

Pierce — npoHu3biBaTh

Haze — npimMka, Tyman

Splat — 3Byk Bcrutecka/muienka
Ridges — ropuas rpsima, xpeder

To decipher — pacummdpoBars
Constituent — KOMIIOHEHT, COCTaBHAs YacTh
To speculate — pa3mbIILIATH, TyMaTh
Orbiter — opouTanbHast CTaHIUS
SiNUOUS — M3BUIKMCTHIN, BOJHUCTEIN
Tarry plain — yepHast paBHHHA

Precipitation — ocanku



Stubby — kpskHCTBII

Brittle crust — xpymnkast kopka

Hydrocarbon — yriieBogopon

To live up to — GbITH TOCTOMHBIM YEro-IH00

Flyby — cOmmkenune ¢ HeOECCHBIM TEIIOM IS POBEACHUS HAOIIIOICHHUI.
1. Answer the following questions to the text:

What happened on the 14™ of January?

What is Titan?

Why did the scientist thrill?

What happened after the four-hour-long mission?
In what way is Titan similar to Earth?

Why did ESA build the Huydens probe?

How thick is Titan’s main haze layer?

Where did the evidence of methane rainfall come from?
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What were the indications of liquid methane on Titan?
10. How will the scientists spend the next several month?

11. What is the author’s summary?
I1. Translate the following sentence in written form.

1. Together the findings suggest the presence of methane clouds, with the droplets possibly
condensing around the haze particles.

2. These hydrocarbon solids are believed to come from the breakdown of methane in Titan's
upper atmosphere caused by the sun's ultraviolet radiation.

3. The two craft separated as they approached Titan, and Cassini relayed Huygens's data to
Earth after the probe parachuted through the satellite's haze, which had obscured previous attempts to
observe the surface.

4. As Huygens hit the surface at five meters per second, a device called a penetrometer —
essentially a spring-loaded stick on the underside of the craft — measured the force of impact and found
the ground's resistance to be like that of wet sand with a brittle crust.

I11. Find English equivalents in the text.

Kocmuueckuii kopabiib B popme Oiro11a; 3l opHst CMEHUIIACh HEAOYMEHUEM; YUEHbIE 1aBHO
IIojJaraliu, TOJIH_II/IHOI>'I, 10 KpaﬁHeﬁ MEpCE, 200 KHJIIOMCETPOB; BO3MOXHO OCAaJIKH BBIMBUIN 3aJIC)KU
TEMHOI'0 YTJICBOJAOPOAA; OIPaBAbIBACT HAIIK OXUJAHUA; MOXKET ITIOMOYb UCCIICAOBATCIIAM IMOHATE.

IV. Read the article and express the key ideas in 2-3 sentences.

V. Find in the text Passive voice, Infinitive constructions, Gerund and Participle.

VI. Make up the abstract and the annotation of the text.

Ex 1. Ilepeseoume mna pycckuii A3vIK ciedyiouiue RnpPeonoHceHus, cooeprycaujue cyoveKmHulil

UHUHUMUGHBLIL 000pOmM:

1. Thisregion is expected to have extremely rich deposits of copper ore.

2. The special commission of the Russian Academy of Sciences is expected to conduct large-scale
excavations works.
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10.

11.
Ex

No gaprowd e

8.
9.
10.

11.
Ex

The delegation is reported to have visited some natural museums.

It seems that the deposits of minerals in this region are inexhaustible.

Copper wire is estimated to have a great tensile strength.

The new system of automatic control is likely to be used in the near future.

Industrial electronics is said to be a comparative newcomer to industrial plants.

Vacuum tubes appear to perform such functions as: rectification, amplification, detection,
modulation and others.

The future is expected to bring a great many of new applications for semiconductors.

The average user of electrical devices is not likely to know anything about them because they are
usually small, almost hidden, and seldom require servicing.

Isotopes are found to behave alike in all chemical reactions but to differ in mass.

2. Ilepeseoume na pyccKkuil a3ulK nPedIoHceHUs, cooeprcauiue 2epyHoOuiL:

Making this experiment took him much time and energy.

Perfecting some instruments the scientists learn more about sun's atmosphere.

Constructing simple radio-sets was followed by more complex devices.

Before installing the new equipment the engineers were to test its performance.

After having changed the design of the transmitter it can be employed in the aircraft.

Different methods of conveying signals were examined for this particular application.

The ionosphere property of bending radio waves and returning them to the ground was referred to
in that text-book.

Scientists turned their attention to studying electrons instead of using ultraviolet light.

The idea of using machines for purposes of teaching is of great importance.

Because of its being applied in different branches of modern industry electronics is growing in
importance from day to day.

Only by investigating the ultraviolet rays we shall be able to increase our knowledge of the stars.

3. Ilepeseoume na pycckuil A3vIK ciledyloujue nPeoiodceHus, cooepucauiue cmpaoamenbHolil

3ajioe:

1.
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11.
12.

Our country's successes in the construction of hydropower stations have been universally
recognized.

The weight of the atom is almost entirely concentrated at its centre in the nucleus.

If a piece of material is struck by rays of light, electrons will leave the material.

The future of astronautics will be a logical continuation of what has already been achieved.

Two methods of reproducing sound have already been achieved.

Nearly all properties of matter are affected in some degree by temperature changes.

Automation is being introduced in building work.

The new block of flats was being built at the time of our holidays.

We were informed that many scientists were working at the problem of radioactivity.

. Elimination of the housing shortage which is being realized at present is a problem of great

importance.
More and more is being learned about outer space and conditions for life there.
Numerous new instruments are being used in many branches of science and technology.

Ex 4. Ilepesedume na pycckuii a3plk npednoxcenus, cooepricauiue mooaibHsle 2na2oubl:

1.

2.
3.

A model of the proposed chamber may be made of the transparent plastics so that flow through the
chamber can be observed or photographed.

Surging must be avoided when the aircraft is put into a dive.

An axial compressor cannot be run at too high speed.



We may say that a gas turbine engine comprises three main sections.

Changes in the shape of the chamber can really be made.

Blade vibration may become dangerous.

The thrust can be varied by the pilot.

Conditions must be studied to find the best fuel.

The method described above also enables us to obtain a better value for a friction constant.
10 The rocket is able to travel in a vacuum even better than it can through the air.

11.The speed has to be reduced.

12.The spaceship has to overcome the gravity.
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