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1 OLIEHOYHBLIE MATEPHUAJIBI 110 OCBOEHUIO JAUCLATIIMHBI
(MOJYJIST)

Tekymuii KOHTpPOJIb YCIEBAa€MOCTH OOECIEYMBAET OLEHMBAaHUE XOa
OCBOCHMUSI TUCITUILIIUHBI (MOJTYJIs).

[IpoMexyTouHass aTTecTamys TMpEeIHAa3Hau€HA I OIECHKH JTOCTHXKEHUS
3allJITAHUPOBAHHBIX ~ PE3yJIbTAaTOB  OOYYCHHsI IO  3aBEPUICHUIO  HM3y4YCHUS
JTUCITUTUINHBL (MOJIY/Is1) W TIO3BOJISIET OIICHUTHh YPOBEHb W KAUeCTBO €€ OCBOCHUS
O0yJarOIIIMHUCS.

KoMIuIekT OIeHOYHBIX MaTepHaloB MPEACTaBISACT COOOW COBOKYITHOCTH
OIICHOYHBIX CPEIACTB (KOMIUIEKC 3aJaHWil Pa3IMdHOTO THMA C KIIOYaMH
MpaBUJIBHBIX OTBETOB, BKIIOYAsi KPUTEPUU OIEHKH), MWCIOIb3YEMBIX IpHU
MPOBEJICHUM OLIEHOYHBIX TpoUeAyp (TEKyIIero KOHTPOJIS, MPOMEKYTOUHON
arTecTallii) C IEJbI0 OILEHUBAHMS JIOCTHMIXKEHUS OOydYalOIIMMHKCS PEe3yJIbTaTOB
oOy4YeHHs M0 AUCIUIUIUHE (MOJYJIIO).

1.1 OneHounsle cpenctBa W OaIbHbIE OLEHKM I KOHTPOJIBHBIX
MEpOIPUATHN

Tabnuma 1.1 O6beM JUCTUTUIHHBI (MOJTYJIS1) 71 OUHOM (OpPMBI 00yUEeHUS

Buner yaeOHo# paboTh

m

Py

xR

=

= CamocmoamenvHnaa paboma

o) Konmaxkmmnaa paboma obyuarowuxcsa c

= obyuarouezoca (6Heayoumopnas

= npenooaeamesiem no 6UOAM yueoOHbvIX p

2 . aboma), 6 m.u.:

= 3anamuil (ayoumopHnan paboma), 6 m.u.: p 2

=

E

S|

~ = = < =~ = < = < = = o o Mo O

935 ¢ = |2 | E | 5| £ 2E 2EE| 5 £ 5| E BE
g 5 & =) S = ] E g E’ o 5| g 5| ¢ 2 2 8| & 8 28 T =
g 24 2 | & |8 | 28| B3| 22 85| &gl E5l8sles|l 2t
u = 0 " 9| o= O 5 9 8 L v £ = 5| B E| o &2 82

g |8 58|85 5555/ 28| 28|75|55 56

T I~ o = = 8 " S| o a o S| @ w

= o S 2 5| 85| %5 g x| g E|l SEl E & 2 =| 2

5} 2 5 >g | &85 > gl = £ N Z gl &

o < = ~ =) < é 1) c | X N S O T =

2 AR R S

Q < 2 oS g & & g > &

= s =% z Z o X E s S

= = | S S 5 s 51 8

S ~ N = % =

=f & = g

© = g E

O
5 1 3E/36 - - 16 - - - 0,35 - - 19,65 - 3a4er

Hroro 13E/36 - - 16 - - - 0,35 - - 19,65 -




Ta6muna 1.1, 6 — O6beM AUCIUTIIUHBI (MOTYJIS) I 3a09HOU POpMBI 00yUEHHS
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TGKYI[II/Iﬁ KOHTpPOJIb YCIICBACMOCTH H IIPOMCKYTOYHAA AaATTCCTAllHUA IIO0

JUCUUIUIMHE (MOAYJII0) OCYILECTBIISIETCS B COOTBETCTBUU C OANIBHO-PEUTUHTOBOM

cucremorr mo 100-GamapHOM 1mKanme. balbHBIE OIEHKH IS KOHTPOJIBHBIX

MeponpuaTUid mpeactaBieHsl B Tabmuue 1.2. Ilepecuer cymmbl 0OamioB B

TPaJAMLIMOHHYIO OLIEHKY IIpeICTaBIeH B Tabnuie 1.3.

Tabnuma 1.2 bannpHbie OIEHKH 1711 KOHTPOJIBHBIX MEPOTIPUSITHIMA

HaunmeHnoBanme MakcrManbHBIN MakcuManbHBIH MakcuManbHBIN Bceero 3a
KOHTPOJIBHOTO 0aJut Ha IEPBYIO 0as 3a BTOPYIO 0as 3a TPEThIO cemMecTp
MEPOTTPHUSTHS aTTECTaIHIO aTTECTaIHIO aTTECTAaIINIO

5 cemecTp

TectupoBanue 4 4 4 12
Pedepar Tekcra 6 6 8 20
Jlexkcuueckuii JUKTAHT 3 3 3 9
KonTponbHOe 3a1aHme 3 4 2 9
Htoro (Makcumym 3a 19 18 13 50
NepUon)

3auer 50
Hroro 100




Tabnuma 1.3 [llkana olleHKH Ha TPOMEKYTOUHOM aTTeCTaINH

Bripaxkenue B Oanax

CJ10BeCHOE BBIPAXKEHHUE MTPU
(hopMe TPOMEKYTOUHOM
aTTECTaIMH - 3a4€T

CrnoBecHoOE BbIpa)XEHUE IIPU
dbopme mpOMEKyTOUHOM
aTTeCcTallM — YK3aMEH, 3a4eT

C OLIEHKOU
ot 86 10 100 3auTeHo OT1Iu4HO
ot 71 no 85 3auteHo Xoponio
ot 51 1o 70 3auTeHo Y 10BIETBOPUTETHLHO
0o 51 He 3aureno HeynoBneTrBoputesnbHO

CDopMa U OpraHu3anuAa HpOMGX(YTOqHOﬁ aTTeCTaiuy 110 UTOraM OCBOCHUA

AUCHUIIIIMHBI — 3a4CT IIPOBOAUTCA B JBa STalla. HOpOFOBLII?I — B BHUJC UTOI'OBOI'O

TCCTUPOBAHUA, JAJICC aHAJIN3 TCKCTA U OTBCTBHI HAa BOIIPOCHI IO CTPAHOBCAUCCKHUM

TCKCTaM.

2 OueHOYHbIE CPEACTBA JJISI TPOBEICHUS TEKYIIEr0 KOHTPOJIS

2.1 TecToBBIC BOITPOCHI

TecToBBIE

BOITPOCHI

coJiepiKaT

CIEAYIOIINE

THIIBI BOITPOCOB C

COOTBCTCTBYIOIIMM KOJUYCCTBOM 0aJIJIoB 3a HpaBI/IHBHBIﬁ OTBCT:

Twun Bompoca

KomnuuectBo 6anioB 3a HpaBHJ’IBHBIfI OTBCT

3a1poc BpIOOpa BApUAaHTOB OTBETA

1
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1 My car needs a service badly, and Tom offered ...

a) to help
b) helping
c) helped

me with it.

2 The city council seems ... the architect's design for a new market.

a) to have accepted
b) accept accepting

c) to be accepted

3 They would like ... to Bill's party.

a) having invited
b) to be invited




c) to have been invited
4 Although I was in a hurry, I stopped ... to him.

a) totalk
b) talking
c) having talking
5 You should ... to other people instead of... about yourself all the time.
a) to listen, to talk
b) listen, talking

c) listening, to talk
6 Jane seems ... some weight. How long has she been on a diet?

a) to have lost
b) having lost
c) lost
7 Nobody can expect you ... overtime
a) working
b) work

c) to work
8 All parts of London seem ... to different times and epochs.

a) to belong
b) belonging
c) belonged

9 My grandparents made me ... them next week.
a) to promise to call
b) promise to call
c) promising to call

10 While ... a car one should be very attentive.

a) driving

b) to drive



c) having driven
11 The engine ... showed that it needed no further improvement.
a) testing
b) tested
c) having test
12 If the solid is heated, it ...

a) will expand,
b) would expand
c) expanded
13 The motion of electrons will increase in case we ...

a) would rise the temperature
b) rise the temperature
c) will rise the temperature
14 If he had examined the motor, he ...

a) wouldn’t switched it on.

b) wouldn’t switch it on

c) wouldn’t have switched it on
15 In case they created the device, they ...

a) will conduct interesting observations.

b) would conduct interesting observations

¢) would have conducted interesting observations
16 We will continue research if the necessary data ....

a) will be received
b) is received
c) are received
17 The reactor would be brought into operation provided all the preparations ...

a) would be completed.
b) were completed
c) completed
18 The mechanism is provided with a special device for the whole system ...
automatically.
a) functioning
b) to function
c) function
19 We know the machine ... to a series of electrical impulses that can be
represented in binary numbers
a) to react



b) reacting
c) have react
20 Printers are known ... greatly in performance and design.
a) varying
b) vary
c) tovary
21We are looking forward to ... on a tour of Paris by our French friends.

a) being taken
b) having been taken
c) taking
22 He followed up this remarkable declaration by ... his head.

a) having shaken
b) shaking
c) shook
23 When we had finished ..., the waiter brought us the bill.

a) eaten
b) to eat
c) eating
24 Would you mind ... the front door?
a) having closed
b) to close
c) closing
25 Why have you stopped? Go on ...
a) toread
b) reading
c) read
26 I can’t help ... about that awful accident.
a) to think
b) thought
c) thinking



27What do you feel like ... for breakfast?
a) to have

b) having
¢) had
28 We are looking forward to ... on a tour of Paris by our French friends.
a) being taken
b) to take

c) having been taken
29 Most people enjoy ... to different parts of the world.
a) to travel
b) having travelled
c) travelling
30 | remember... a woman outside when | went in.
a) to see
b) seeing
C) saw
31 The new bridge across the Kama ....... by 2001.

a) was built
b) have built
c) had been build

32The girl... next to Emma is her niece.
a) being sat
b) having been sat
c) sitting

33 You must keep on ... the computer until you understand how ... all
of the programs.

a) practise, to use

b) practising, using

c) practising, to use

34 Most passengers dislike ... in small, uncomfortable seats on transoceanic
flights.



d) sitting
e) sit
f) to sit
35 ... nothing about the trouble, my grandfather felt comfortable and quiet,
g) Having been told
h) Telling
1) Having told
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36 The guide promised ... the tourists at the station.
a) meeting
b) to meet
c) met

37 Instead of... the letter, she went away.
a) finishing
b) finish
c) to be finishing

38 The letter... yesterday was most welcome.
a) receiving
b) having received
c) received
39 All of them enjoyed ... tennis.
a) to play

b) playing
c) play

40 Stop ... at me! I'll get everything finished before | go to bed.
a) to grumble
b) grumbling

Cc) to be grumbling
41 1 look forward to ... you the next time I'm in town.

a) see



b) to see

c) seeing
42 While ... the street in the wrong place, the boy was stopped by the
policeman.

a) crossing

b) being crossed

c) having been crossed
43 Although my father slammed on his brakes, he couldn't ... the dog that
suddenly darted out in front of the car.

a) avoid to hit

b) avoid hitting

c) be avoided hitting

44 ... their supper, the family started watching television.
a) Being finished
b) Having finished
c) Having been finished

45 | couldn't help ... when heard the joke.
a) to laugh
b) laugh
¢) laughing

46 Measures should ...to avoid such a problem in future.

a) take

b) be taken

c) have been taken
d) to be taken

47 How would you feel if you ... to spend hours in a wheel chair?

a) have been forced
b) are forced

c) were forced

d) will be forced

48 A lot of money ... from the bank on Monday.



a) has been stolen
b) have been stolen
c) were stolen

d) was stolen

49 Your order is guaranteed ... within 3 days.

a) to deliver

b) will be delivered

c) to be delivered

d) to will have been delivered

50 When did you discover that the child ...?

a) was kidnapped

b) has been kidnapped
c) had been kidnapped
d) had kidnapped

51 The famous actor ... for the magazine.

a) will interviewed

b) will be interviewed

c) will interview with me
d) was already interviewed

52 I don’t know when the goods I’ve ordered

a) will be delivered

b) are delivered

c) will have been delivered
d) will be being delivered

... to my place.

53 The hotel bill ... by my wife early in the morning.

a) was payed
b) will payed
c) will paid

d) was paid

54 Many new houses ... by next year.

a) will built

b) will build

c) will have been built
d) will be built



55 Some antique vases ... in the old mansion.

a) were found
b) were find

c) were founded
d) were finded

56 Unfortunately, the flight ....

a) was just delayed

b) had just been delayed
c) is just been delayed
d) has just been delayed

57 Our tent ... in the night by the wind.

a) was blew

b) was blown

¢) had been blew
d) had been blown

58 Does he ... leave immediately?
a) have
b) should
c) have to
59 You ... finish the work by 4 p.m. tomorrow.
a) ought
b) should
c) have
60 She ... do this task yesterday because she was free.
a) could
b) can
c) haveto
61 The letters .............. at the moment.

a) are typing



b) are being typed
c) were typed
62 Guernica ............... by Picasso.

a) has painted
b) is painted
C) paints
63 The parcel ................. yet.

a) have not been delivered
b) has not been delivered
¢) has not delivered

64 Alpha Romeo cars ................. in Italy.
a) are make
b) are made
c) made

65 The thief ................ late last night.

a) has been arrested
b) was arrested
c) had been arrested
66 The announcement ................. tomorrow.

a) is made
b) will be made
c) will make
67 ... the water resources several laws were passed in Russia.

a) protecting
b) protection
c) to protect
68 Lasers ... on Earth satellites will transform solar radiation into laser beams.
a) to place
b) to be placed
c) placing
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69 The plant will produce the new type of machine-tools now being imported from
abroad.

a) 3aBoj MPOU3BOIUT HOBBIM THUIT HHCTPYMEHTOB, BEIBOSHMBIX 3arPaHHMILY.

b) 3aBox BBIMYCTHJI HOBBI THII CTaHKOB, KOTOpBIC ceWYac BBIBO3AT 3a
rpaHuLy.

C) 3aBox Oyaer NPOW3BOAUTH HOBBI THI CTAHKOB, KOTOpbIe ceiiuac
BBO3SAT M3-32 IPAaHUIBL.

70 Before signing the contract, he wanted to get the approval of the chairman.

a) Hepez[ nmoaANmMMCaHuEM KOHTpPaKTa OH XO0TEJd MMOJYYMTH ouoﬁpeﬂne

npeacenaress.

b) Ilepen moanuMcaHueM KOHTPAKTa OH XO4YeT TIOJIYYHTh pa3pericHue
IpencenaTess.

c) Ilepen moamucaHweM KOHTPAaKTa OH XOTEN  W3BHHUTHCS  IEpe.
IIpeicenaTeIeM.

71 By 1960 the numbers of cars in the world had reached 60 million, no other
industry having ever developed so quickly.
a) Yucio mammH B Mupe K 1960 roay gocturio 60 MUILIMOHOB TpU OBICTPOM
Pa3BUTHH OPYIUX 0Tpacneﬁ IIPOMBINIJIICHHOCTH.

b) K 1960 roaxy umciio aBToMoOWieii B Mupe T0CTUII0 60 MULIMOHOB,
NpU4YeM HHM OJHA [PYyras MPOMBIILJIEHHOCThL He Pa3BHBAJACH TaK
OBICTPO.

c) Koraga Hu ojmHa OTpaciib HMPOMBIIIJICHHOCTH HE pa3BHBasiach, K 1960 romy
KOJIMYECTBO aBTOMOOMIIECH B MUpe AOCTUTIO 60 MUJIITMIOHOB.

72 The mechanic was surprised at your having broken such a simple device so
quickly.
a) MexaHMK ObLI yIHMBJIEH T€M, YTO Thl TaK OBICTPO CJIOMAaJl TaKoe
MPOCTOE YCTPOMCTBO.

b) MexaHuk ObLT yAUBICH TBOCH MOJOMKOM TaKOTro MPUOOpa Tak ObICTPO.
C) MexaHuUK yauBUIICS, YBUJIEB CIIOMAaHHBII TOOOH mpuOop.

73 Were he a good specialist, he wouldn’t come across so many difficulties solving
this matter.
a) ITockoibky OH OBLI XOpOILIMM CIEIMATACTOM, OH HE CTOJIKHYJCS C
OO0JBIIUM KOJIMYECTBOM TPYIHOCTEH MPHU PELIEHUH 3TOTO BOIIPOCa.

b) Byas OH XOpOIIMM CIEIHATUCTOM, OH Obl CTOJKHYJICS C TaKuM
KOJINYECTBOM TPYJIHOCTEM, pACTBOPSS ITO BEILIECTBO.



C) Ecau 0bl OH ObLI XOPOIIMM CHENHATHCTOM, OH ObI He CTOJKHYJICS €
TAKMM KOJHMYeCTBOM TPYAHOCTEHl IPH pelieHUH 3TOr0 Bompoca.

74 If the equipment is installed tomorrow, we shall be able to start the work.
a) Ecim obdopyaoBanmue OyJaeT YCTAHOBJIEHO 3aBTPa, MbI CMOKEM HAYaATh
paodory.

b) Ecnu Ob1 000pynoBaHKe OBUIO YCTAHOBJICHO 3aBTPA, MbI CMOTJIM ObI HaYaTh
paborty.

C) Ecnu oGopymoBaHue yCTaHOBUTH 3aBTpa, HaM OyIeT pa3pelieHo HadaTh
pabory.

75 Nuclear fuel is expected to be used more extensively for the development of
power industry.
a) Oxuaaercsi, 4YTO sJepHOe TOIUIMBO Oyaer Bce 0o0jiee IIMPOKO
HCII0JIbB30BaATHCH AJd Pa3BUTHHA 3Hepreanec1<0171 NPOMBIIIJICHHOCTH.

b) O}KI/II[EUIOCI), 4TO AACPHASA SHCPIUA HUCIIOJIBb3YCTCA BCC Oonee IMUPOKO JIA
Pa3BUTHA BHGPFGTHHGCKOﬁ IIPOMBIIIJIICHHOCTH.

C) H,Z[CpHOG TOIINIMBO OXHNIOACT BCC Ooiee IMUPOKOC HCIIOJIBb30BAHUC JIJIA
Pa3BUTHA 3HepFeTH‘{eCKOI>'I IIPOMBIIIJIICHHOCTH.

76 They supposed the greater part of energy to be used for supplying plants in that
region.
a) Ounu [mpcaroararoT, 4To 60J'II>HIa$I 4aCTb SHCPIUHU OOJIDKHA HCIIOJIb30BATLCA
JUUIA CHaOKEeHUS 3aBOAOB B 3TOM PCIHOHC.

b) Oun nmpeamoJiaranu, 4To 0OJbIIAS YACTh IHEPIHUH HCHOJIbL3YETCS IS
CHA0KeHHUs 3aBOJI0B B 3TOM pervuoHe.

C) OHU IpeaIoKUIH, YTOOBI OOJIBIIAsS YaCTh SHEPTUU ObLIa UCIIOIb30BaHA IS
3aBOJIa B 3TOM PETHOHE.

77 The hydroelectric power plant to be built in this region will be of greater
importance for the development of local industry.
a) IlocTtpoeHHas B 9TOM paiiOHE THAPOAIEKTPOCTAHIUS HMMEET OOJBIIOE
SHAYCHUC JIs1 PA3BHUTHA MECTHOH MMPOMBIIIJICHHOCTH.

b) TMuaposnekTpocTaHius MODKHA OBITH MOCTPOCHA B 3TOM paiioHe, U OHa
OyZeT UMeTh OOJIBIIOE 3HAUEHHE ISl pa3BUTHS MECTHOM NPOMBIIIEHHOCTH.



c) I'mapodekTpocTaHuusl, KOTOpasi OyJeT MOCTPOEHA B JITOM paiioHe,
Oymer uMeThb 00JibIIOEe 3HAYEHHE [UISI PAa3BUTHS  MECTHOM
NMPOMBIIIJIEHHOCTH.

78 The plan had been fulfilled by this plant by the first of November.
a) Il;naH ObLT BBHINOJHEH 3THM 3aBOJIOM K IIEPBOMY HOSIOPSI.

b) 3aBoj BBHIMOIHUI IJIAH K IEPBOMY HOSIOPSI.
C) 3aBoj1 BHIMOJHUT IUIaH K IEPBOMY HOSIOPSI.

79 The substances obtained we subjected to a chemical change.
a) CyOcrannus ObUTa IOJBEPTHYTAa XUMHUYECKOMY BO3JICHCTBHIO.

b) MbI noaBepriin XuMUYECKOMY BO3/1€iiCTBHIO MOJIy4YeHHOE BEleCTBO.

C) Mel MoJaydnsin BCHICCTBA MW CACIAIN HX IIPCAMCTOM XHUMHYCCKOI'O
NU3MCHCHMUS.

80 With the current being switched on, the machine automatically starts operating.
a) Tox BKJIFOYAKOT, 1 MallIMHAa HAYUHACT pa60TaTI> ABTOMATHUYCCKHU.

b) Co BKIIFOYCHHBIM TOKOM MallliHA HAYHET PabOTaTh ABTOMATUYCCKH.
c) Koraa BKJIIOYAKT TOK, MAIIMHA HAYHHAET PaboTaTh ABTOMATHYECKH.

81 Electronic instrument for measuring resistance.

a) charger

b) ohmmeter

c) satellite
82 Device for collecting or sending out signals being transmitted through free
space.

a) satellite

b) amplifier

c) aerial

83 Current which regularly changes direction backwards and forwards.

a) alternating current



b) direct current
c) anode current
84 Counting system using only two digits, 0 and 1.
a) decimal
b) binary
C) circuit
85 Insulated wire or set of wires used for carrying electrical current or signals.
a) cable
b) fibre
c) bunch
86 Basic property of electricity, either positive (+) or negative (-).
a) electron
b) particle
c) charge
87 A device which converts fuel into work
a) engine
b) amplifier
c) diode
88 Material which allows current to flow.
a) conductor
b) insulator
c) dielectric
89 Insulating material used to separate the plates of a capacitor
a) conductor

b) insulator



c) dielectric
90 Device, which produces electrical energy
a) engine
b) generator
C) battery

91 Electronic circuit containing many components on a single silicon chip.

a) microelectronics
b) integrated circuit
c) impulse
92 Keep in good working order
a) maintain
b) amplify
c) rectify
93 Electromagnetic wave sent out in all directions.
a) radiation
b) resistivity
c) transmission

94 Telecommunications device, which circles the earth to receive, amplify, and
retransmit signals around the world

a) amplifier
b) aerial
c) satellite
95 Measure of electronics force.
a) resistance
b) voltage

C) current



96 Material, which does not allow current to flow.
a) conductor
b) semiconductor
c) insulator
97 The resistance experienced when two bodies rub against each other.
a) friction
b) resistivity
c) conduction
98 A device for controlling something from a distance.
a) transmitter
b) accelerator
c) remote control
99 A bank of information stored in the computer for easy access.
a) database
b) input unit
c) hardware
100 A metal formed by mixing together other metals and elements.
a) ceramic
b) brittle

c) alloy

2.4 BoinonHeHne 1ab0paTOPHBIX padoT
JlaGopatopHbie pabOThl YUeOHBIM IIJIAHOM HE MPETyCMOTPEHBI

2.5 PacueTtHo-Tpadudeckas pabora
Pacuetno-rpaduyeckast pabora yueOHBIM TJIAHOM HE MIPEAYCMOTPEHA
2.6 Bonpock! Ha 3aHATUAX (OMPOC, OHJIANH-0IPOC)

OHpOC Ha 3aHATHAX I[IPCAIIojaracTt OTKpBITBIﬁ OTBCT 110 U3YyHaCMOMY TCKCTY



[IpumepHBIit TeKCT A1 pabOTHI HA 3aHATHH U K 3a4ETy:

A Hint of Axions
An experiment may have seen an elusive new particle
By Graham P. Collins (Scientific American, July 2006, P.13)

Named after a laundry detergent and originally proposed to clean up a
problem with particle physics, axions are curious critters. Axions produced during
the big bang could be lurking all around us, contributing to the dark matter that
constitutes 22 percent of the universe. Other axions, freshly formed inside the sun,
could be streaming through us. And according to a paper published in March,
laboratory-made axions might have been detected for the first time by an
experiment in Italy known as PVLAS (polarization of the vacuum with a laser).

Axions are posited to have exceedingly low mass — less than a millionth that
of an electron — and are electrically neutral. They interact only very weakly with
other particles, making detection difficult. But physicists predict that a tiny fraction
of any photons passing through a magnetic field will change into axions. (That is
how the sun is predicted to produce them.) Indeed, the Italian experiment, based at
the National Laboratories of Legnaro and led by Emilio Zavattini and Giovanni
Cantatore of the INFN Trieste, saw evidence for axions in the behavior of a laser
beam. The beam's polarization was rotated by 10 millionths of a degree after
transiting 44,000 times back and forth through an extremely strong magnetic
field. Such rotation is just the fingerprint expected if some photons converted to
invisible axions, or more precisely, what physicists call axion-like particles.

From its data, the PVLAS group infers the mass of the putative axions and
how strongly they interact. Puzzlingly, however, the results contradict other
observations and do not fit with constraints deduced from astrophysics. In
particular, the CERN Axion Solar Telescope (CAST) ran for six months in 2003
and failed to detect any axions arriving from the sun. That result would seem to rule
out a large swath of possible masses and interaction strengths, including the
values seen by PVLAS. Furthermore, if axions interact as strongly as PVLAS
indicates, they should be produced in large quantities in stars, causing stars to
grow old much faster than they are known to. Such considerations "put the bar
pretty high before one can accept the PVLAS results,” says axion expert Pierre
Sikivie of the University of Florida and CERN. On the other hand, he adds,
"these people are very competent, and they have worked on it a long time." By all
accounts, the PVLAS researchers have been careful to exclude effects that could
be confounding the data; moreover, in work that is not yet published, the group



has also obtained consistent results with a different laser. Some theorists have
already proposed ways to reconcile the PVLAS results with those of CAST and
other astrophysical limits.

Only further experiments will determine the truth. If the PVLAS results are
correct, then axions should appear in an experiment known as “shining a light
through a wall." The idea is this: A laser beam is sent through a strong magnetic
field at an opaque wall. Some of the photons in the beam are converted to axions,
which pass through the wall. On the other side, another magnetic field induces a
small fraction of the axions to convert back to photons, which can be detected.
Such an experiment, using a large, strong magnet and sensitive photon detectors,
would convincingly confirm (or refute) the PVLAS results in a matter of minutes.
Research groups, including the PVLAS team, are gearing up to perform that
experiment. By the end of the year the axion could be a firm addition to the particle
menagerie — or back on physicists' most-wanted list.

Saving Symmetry

Physicists originally proposed the axion as part of a scheme to explain why
the strong nuclear force preserves so-called CP symmetry, which relates the
properties of particles and antiparticles. Calculations using the Standard Model of
particle physics showed that the strong force could preserve CP only if a certain
parameter in the theory was zero, and yet quantum effects tend to make the
parameter nonzero. In 1977 Helen R. Ouinn and Roberto D. Peccei, then at
Stanford University, showed that by changing the parameter into a quantum field,
its value would be driven to zero by a natural process. A side effect of the new field
would be the existence of a new particle — the axion.

[Ipumep BONPOCOB HA 3aHATHUAX

Ne Tun Bonpoca Bomnpoc Bapuantsl orBeTa
1 | OTKpBITHIH OTBET Why are the particles called They are named after a
“axions”? laundry detergent and

originally proposed to clean
up a problem with particle

physics
2 | OTKpBITHIH OTBET How were and are axions Some were produced during
formed? the big band, others are
produced inside the sun.
3 | OTKpBITHI OTBET What physical characteristics They have exceedingly low
do they have? mass and are electrically

neutral. They interact only very
weakly with other particles.

4 | OTKpBITBIN OTBET Where can the evidence for The evidence for axions can be




axions be seen? seen in the behavior of a laser

beam.
5 | OTKpBITHIN OTBET What can you tell about the The PVLAS results are that
results of PVLAS group? axions should appear in an

experiment known as "shining
a light through a wall.”

2.7 KypcoBas padota
KypcoBas paboTa y4eOHBIM IJIAHOM HE TPEAYyCMOTpPEHA

3. OreHOYHBIE CpEACTBA MM TPOBEACHUS MPOMEKYTOUYHOTO KOHTPOJIS
(MpOMEXYTOYHOM aTTeCTAIIUN )

Cemectp Bun By KOHTpOIBHOTO MEPONIPUATHS bannbHbIe
IIPOMEKYTOUHOU OLEHKH
aTTecTaluu
5 3auer TecToBbIe 3a1aHus 0-20
PedepupoBanue u aHHOTHPOBAHUE TEKCTA. 0-20
3HaHMe riIoccapusi 0 KapTouKam 10

3.1. TecToBbIe 3aMaHusA

TecToBble 3ajaHus MNPOMEXKYTOYHOM aTTECTAlMU MPEIACTaBIAIOT CO00M

COBOKYITHOCTb T€CTOBBIX BOIIPOCOB TEKYIIETO KOHTPOJIS.
3.2 KomrutekcHoe 3aaHue (3a4€THBIA TEKCT U KapTOUKa C BOIIPOCAMH)

HeoOxonumo camMoCTOSITEIbHO BBIOpATh TEKCT MO CHEIUAIBLHOCTH C
OPUTHHANBHOTO aHrJosI3bIYHOr0 caiita odvemMom 3000 m.3. 06e3 mnpoOenos,
MEPEBECTH €ro M Ha 3a4eT MPEAOCTaBUTh pedepar TaHHOTO TEKCTa U aHHOTAIUIO K
HeMy 1o oOpasiyy. Tak ke TpeOyercs BBIYUYUTh TJIOCCAPUNA — HEOOXOAMMBIN
MUHHAMYM JICKCUKH MO0 CIIEIUaTLHOCTH.

[IpumepHBIN TEKCT i1 3ayeTa

Boron Nanoribbons Reveal Surprising Thermal Properties in Bundles

ScienceDaily (Dec. 21, 2011) — Size matters... but apparently so does
shape -- when it comes to conducting heat in very small spaces.

Researchers looking at the thermal conductivity of boron nanoribbons have
found that they have unusual heat-transfer properties when compared to other



wire/tube-like nanomaterials. While past experiments have shown that bundles of
non-metallic nanostructures are less effective in conducting heat energy than single
nanostructures, a new study shows that bundling boron nanoribbons can have the
opposite effect and “the thermal conductivity of a bundle of boron nanoribbons can
be significantly higher than that of a single free-standing nanoribbon," according to
a report in Nature Nanotechnology, published online on December 11.

The finding is the result of work by a multidisciplinary team headed by Ravi
Prasher of the Advanced Research Projects Agency, Terry Xu of the University of
North Carolina at Charlotte, and Deyu Li of VVanderbilt University (see a complete
list of authors below).

Additionally, the researchers found that the unusual heat-transfer properties
of boron nanoribbon bundles can be modified, allowing the higher thermal
conductivity to be switched on and off through relatively simple physical
manipulation. The study concludes that the ribbon structure of the nanomaterials is
strongly related to the unusual thermal conductivity of the bundles.

Boron-based nanostructures are a promising class of high temperature
thermoelectric materials -- substances that can convert waste heat to useful
electricity -- and thermal conductivity is related to other thermoelectric properties.
Physicists describe the transmission of heat energy in materials like boron as
happening through the conduction of "phonons,” quasi-wave-particles that carry
energy through excitations of the material's atoms.

"What we found was largely unexpected,” said Xu. "When two nanoribbons
were put together, the thermal conductivity was found to rise significantly rather
than staying the same or going down, as has been the case in previous
measurements. It has been assumed that phonons were hampered by the interface
between the individual nanostructures in similar materials.

"That seems to mean that the phonon can pass effectively through the
interface between two boron nanoribbons,” she said. "The question is whether or
not this result is due to the weak van der Waals interactions between two
nanostructures of ultra-flat geometry."

The team suspects that the reason for the enhanced thermal conductivity is
due in large part to the flat surface structure of the nanoribbons, based on another
experimental result that the group discovered by accident.

The nanoribbon bundles exhibiting the unexpectedly higher thermal
conductivity were originally prepared in a solution of reagent alcohol and water,
which was then allowed to evaporate, leaving some nanoribbons drawn together by
van der Waals force (the weak attraction that non reactive and uncharged
substances can have for each other). When other members of the team attempted to
duplicate this result, however, the experiment failed and the bundles only had the



lower thermal conductivity of single ribbons. The researchers then noted that a
significant difference between the two attempts was that the second experiment
had used isopropyl alcohol rather than reagent alcohol in the solution. Since
isopropyl alcohol was known to leave minute residue following evaporation, the
researchers suspected that a residue was forming on the ribbons surfaces -- a fact
that microscopy confirmed -- and the residue apparently prevented tight contact
between two nanoribbons. Further tests were made on the lower-conducting
bundles, where the ribbon interfaces were washed with reagent alcohol to remove
the isopropyl residue, and in this experiment the higher thermal conductivity was
achieved.

The results point to the conclusion that boron nanoribbons form better heat-
conducting bundles because the ribbons flat surfaces allow for tighter, more
complete contact between the individual structures through van der Waals
interaction and improved transmission of phonons overall.

"The result implies that achieving a tight van der Waals interface between
the ribbons is important in thermal conductivity, something their geometry
encourages,” Xu said. "It is possible that this result may have implications for other
materials with ribbon-based nanostructures."

Xu notes that there are potential engineering applications for the finding
come not just from the improved thermal conductivity of boron nanoribbon
bundles, but also from the reversible nature of the effect.

"This may lead to a simple way to switch the thermal conductivity of the
bundle on and off," she said. "If you want more heat dissipated, but only in certain
conditions, you can apply a solution to create a bundle structure with tight bonds
and higher thermal conductivity. It could similarly be reversed by adding a residue
between the nanoribbons and reducing the thermal conductivity to that of an
individual ribbon."

3.2.1 Bonpocsl Ha 3a4eTe/3K3aMeHe (BONPOCHI K 3a4€Ty)

Card 1 Translate the words
I

Aerial

Charge

Recording

Generator

Voltage



]

- IpeaBaTh (CUTHAN)

- IOCTOSIHHBIN TOK

- Kabeib

- MOOMJIbHBIN(COTOBBIN) TenehoH

- U3JIYYCHHC.

Kpumepuu oyenusanus

[lepeBon, pedepar U aHHOTUPOBAHUE TEKCTA JOJIKHBI OBITH BBITIOJIHEHBI B
MOJTHOM O0BEME.

CymMmmapHO olleHMBaeTcsi paboTta 1o peepupoBaHUI0 TEKCTa U OTBETHI Ha
BOIIPOCHI MO TIJloccapuio B KapTtouke. OTBEThl JOJDKHBI OBITh TMOJHBIMHU.
OneHnuBaeTcs rpaMOTHOCTD U3JI0XKEHUS pedepaTa U YETKOE 3HAHUE TEPMUHOJIOTHH
U3 II10CcCapusl.

IIpumep bannvbHOU cucmemvl OYEHUBAHUSL.

Kputepuu onieHnBanus Komauectso
0aJIoB

- Pedepar Tekcra cocTtaBieH mo oOpasiy B monHOM oOwveme. CTyaeHt

u3naraer ero 6e3 onopsl Ha MUCbMEHHBIN TEKCT.

- CocTaBiieHa aHHOTAIIMsI TEKCTa 2230

- CTyZIeHT 3HaeT U YETKO U3JIaraeT NepeBo/ibl TEPMUHOB U3 TIIOCCAPHS

Pedepar Ttekcra cocTtaBieH C HE3HAUUTENbHBIMU oOmmHMOKamMu. CTyIeHT

M3JIaraeT ero ¢ OOJIBIITUM TPYIOM.

- AHHOTaIMsI TEKCTa COCTABJIEHA HETPAMOTHO. 11-21

- CTy[IeHT IJI0X0 3HAeT MEePEBOJbI TEPMUHOB U3 TJIOCCApHUs, JIEIaeT MHOTO
omnooK.

Pedepart tekcra cocraBieH HeBepHO. CTyIeHT yuTaeT pedepar.
- AHHOTalMsI TEKCTa OTCYTCTBYET WJIM COCTABIIEHA HEBEPHO. 5-10
- CTyAeHT IpaKTU4YECKH HE 3HAET NEPEBOBI TEPMUHOB U3 TJI0CCAPHSL.

Pedepat Tekcra cocTaBieH HEBEPHO.
- AHHOTAaIMSI TEKCTa OTCYTCTBYET. 1-4
- CTyZIEeHT MOXKET OTBETUTH 1-2 cI10Ba U3 Ii1occapusl.

-OTBET HE IMOJIyYeH. 0




