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Pabouas mporpamMma JUCHMIUIMHBI pa3paboTaHa B COOTBETCTBUHM C  CaMOCTOSITEIbHO
ycraHoBieHHBIM MI'Y oOpasoBarensubiM cTangaproM (OC MI'Y) s peanu3yeMbIX OCHOBHBIX
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AHHOTanUA K padoyeil mporpaMMe JUCUMILIIHHBI
«HOCTpaHHBIH A3BIK 1A NPO(eCcCHOHATBHON KOMMYHUKAIMID)
Jucunmmna «HOCTpaHHBIN S3BIK UIS MPO(PECCHOHATBHON KOMMYHHKAIIMHUY SIBISIETCS

cocrapisironien Monyis «VHoOcTpaHHBIM S3bIK». Ee 1LeNbl0 sABIISETCS OBJAJACHUE S3BIKOBBIMU
CpeACTBaMH, OTPAKAIOIUMH OCOOCHHOCTH HAYYHOTO CTWJISL pPeYd, M HMX HCIOJIb30BaHUE B
CUTyalUsAX MPOQPEecCHOHATBHOTO OO0IIEHUs; (JOPMHUPOBAHMUE YMEHHS HM3BJIEKAaTh WH(GOPMAIHIO W3
MHOCTPAaHHBIX HCTOYHUKOB I10 IIUPOKOMY M Y3KOMY MPO(MUITIO CTICUATBHOCTH; Pa3BUTHE YCTHOW U
MUCHbMEHHOW ()OpM HAYUHOU pEeUH.

© N A

10.

11.
12.

13.

14.

Pa3znesbl paboyeii nporpaMmbl

MecTo JUCHMIUIMHBI B CTPYKTYpE OCHOBHOW NpoQecCHOHaIbHOH 00pa30BaTebHOM
nporpammsl Beiciiero oopazosanus (OIIOIT BO).

BxomHble TpeOoBaHMS 11 OCBOCHUS JUCIUIUIHHBI (MOJYJIs), TIPEABAPUTEIbHBIC YCIOBUS (TIpU
HaJTUYHH )

Pesynbrarhl 0OyueHHs] TO JUCHUIUIMHE (MOIYJI0), COOTHECCHHbIE C (HOPMUPYEMBIMU
KOMITCTCHITHSIMH

®opma 00yueHus.

SI3bIK 00yUeHUs.

ConepsxaHue TUCHUTITAHBI.

O0beM TUCIHUTUIUHBI

CTpyKTypHpOBaHHOE IO TeMaM (pasjeniaM) CoJepKaHUe AUCIUILUIMHBI (MOAYJIS) C YKa3aHUEM
OTBEJICHHOT'O Ha HUX KOJMYECTBA aKaJIeMUYCCKHX YaCOB U BHUJIbI YUCOHBIX 3aHATHIMA

Tekymmii KOHTPOJIb U IPOMEIKYTOUHAS ATTECTAIUS.

®onp oneHouHbx cpenctB (POC) misi olleHUBaHHS PE3YJIbTATOB OOYUEHUS IO JUCIUILTHHE
(MoyIto0).

[[Ixana oneHUBaHUs.

TumoBsie KOHTPOJIBHBIE 3aJJaHUS WM UHBIE MAaTePUANbIl U TPOBEICHUS TEKYIIEro KOHTPOJIS
yCIIEBa€MOCTH.

TumnoBble KOHTPONBHBIC 33aJaHUSl WJIM WHbIE MaTepuaibl A MPOBEIACHHS MPOMEKYTOUHON
aTTeCTAIlHH.

MarepuanbHO-TeXHHUECKas 6a3a, HH(OPMAIIMOHHbIE TEXHOJIOTUH, IPOTPaMMHOE obecrieueHne
1 UHGOPMAIMOHHBIE CTIPABOYHBIE CUCTEMBI



1. Mecrto mucuunimabl B crpykrype OIIOII BO

Juctummuaa « THOCTpaHHBIN S3BIK TS MPOQECCHOHAIBHON KOMMYHHUKAIIMNY peann3yercs Ha 1-om
roay o0y4ueHus B Maructpatype B 1-om u 2-om cemecTpax u sIBIsieTCs 0053aTeIbHOM.

2. BxoaHble TpeOOBaHMs JIsl OCBOEHUS TUCHMILIMHBI (MO1YJIs1), IpeBaApUTeIbHbIE YCI0BUSI
OcBoeHue qucuuIuIMHb « MTHOCTpAaHHBIN S3BIK»

3. Pe3yabrarbl 00y4YyeHHs] MO JAUCHUIJIMHE (MOIYJI0), COOTHeCeHHbIe ¢ (POPMHUPYEMbIMHU
KOMIIeTEeHI[USIMH

B pesynbrare 0CBOGHUS TUCIHUILINHBI Y 00Y4aloIuXcs JODKHBI OBITh C(HOPMUPOBAHBI:

®opmupyembie IInanupyemMsble pe3yJbTaThl 00y4eHHs 0 JUCHUILINHE (MOAYJIIO)
KOMIIeTeHIIUH
(Ko KOMIETEeHIIHH)

3-1 3unamsb: OCHOBHBIE TI'paMMaTHYECKHE KOHCTPYKIMH, 0a30BYIO
O0IIEHAYYHYI0 U TEPMUHOJIOTMYECKYIO JIEKCHKY, OCHOBBI ITyOJUYHOM
peuu;

Y-1 ¥Ymems: uutath U 1NEpeBONUTH HAYUYHYIO JIUTEpaTypy IO
IMIUPOKOMY H Y3KOMY IPOQIIIIO CIIEIUATBHOCTH;

Y-2 ¥Ymems: BecTm nuckyccuio, AenaTh JOKJIAAbl U IIPE3CHTALUM,
BOCIIPUHMMATh Ha CIyX Hay4yHble BBICKA3bIBAaHUS HAa HHOCTPAHHOM
A3BIKE;

Y-3 Vmemw: cocraBnaTe aHHOTanMu, pedeparbl, TE3UChl U TEKCThI
JIOKJIa/10B;

B-1 Bnademp: s3bIKOM  CHELUAIBHOCTH TPU  OCYIIECTBICHUU
npogeccnoHaIbHON KOMMYHUKAIIUN HA HHOCTPAHHOM SI3bIKE

OIIK-7.b

4. ®opma 00y4eHHs: OUHA
S. SA3bIK 00y4eHus1: pyCCKU
6. Copeprxanue TUCHHUIVINHBI:

Tema 1. Puzuka u pazeumiie MmexHoONO0Ul

DNEeKTPOHHBIE KOMITBIOTEPHBIE TEXHOJIOTUU (MHTErpajbHasi cCXeMa M MUKPOIIPOLIECCOPHI).
Pa3BuTHe NonynpoBOIHUKOBBIX FETEPOCTPYKTYP ISl BBICOKOCKOPOCTHOM ONTORJIEKTPOHUKH.
AxTHBH3a1Us OOIIEHAYYHON ¥ TEPMUHOJIOTHYECKOMN JIEKCUKH.

IToBTOpenue rpammaTuyeckoro marepuaia. Bugo-spemennas cuctema. OcoOeHHOCTH MepeBoia
crpagarensHoro 3ajgora. Koncrpykius there is/there are

Tema 2. HetimpunHas u peHmaeHo6cKas aCmpoHOMUsL

DKCTepuMEHTHI IO UCCIIEI0BAaHUIO HEUTPUHO (HEHTPUHHBIE JETEKTOPHI, OTKPHITHE MACCHI
HEHUTPHHO).

PenTrenoBckuii Teneckon U peHTreHoBckas oocepparopus P.JIxakkoHu (0OHapyX eHHe TBOIHBIX
3B€3/1, CBEPXMACCOBBIX YEPHBIX JbIP, PEHTI€HOBCKHUX IYJIbCAPOB).

Muoro¢yHKIIMOHAIBHBIE ClIOBa it, One, that/these/those




AHaIUTUYECKOE YTEHUE.

I'paMmaTHYECKH U CHHTAKCUYECKUM aHAIU3 TEeKCTa. Pa3BuTHE HABBIKOB SKBUBAJICHTHOTO
nepeBoa. JIekcuko- rpaMMaTuieckre Tpanchopmanun

Tema 3. Unousudyanvrhoe umerue

PabGora ¢ swmTepaTypoll 1O  CHEUMANBHOCTH: pedepaTUBHBIA  TEPEBOJ,, COCTABJICHUE
TEPMUHOJIOTHYECKOTO CII0BAps, IPE3EHTALINS T0KIIa/a.

O0BEéM MHANBUAYATBHOTO uTeHUs — 20 THIC. €Y. 3H.

Tema 4. Ceepxnposooumocmo u ceepxmexyuecms

Otkpsitue cepxnpooaumocTt. BKII teopusi. CBepX1poBOJHUKN BTOPOTO THIIA.

Teopus cBEpXTEKy4ECTH.

Bxuan oredectBennbix yuenbix (I1.Kanuna, JI.JIangay, B.I'ua30ypr, A. AOpUKOCOB).
AKTHUBH3AIUS O0IIEHAYYHOI U TEPMUHOIOTMYECKOMN JIEKCUKH.

[ToBTrOopenue HenmuyHbIX (opM rinaroia. Popmsl U GyHKIMKA UHPUHUTHBA. THOUHUTHBHBIE
koHcTpykimu. For-phrase ¢ napunntuBom. CioxxHoe ponosnHenne. CiI0KHOE MOAIeKaIIee

Tewma 5. Hccredosanus 6 obracmu cmpoenus mamepuu.

CranzapTHas MOZEIIb U YETHIPE TUIA B3aUMOJICUCTBUS JIEMEHTAPHBIX YACTHULL.

AKTHUBH3aIUS OOIIEHAYYHON U TEPMUHOJIOTHYECKOMN JIEKCHKH.

OTKpbITHE SBIEHUS ACUMIITOTUYECKOM CBOOOIbI B TEOPUHU CHIIBHBIX B3aUMOZIEHCTBUIA.
[Ipuuactabie 000poThl. He3aBucHMBINM pUYaCTHBIN 000POT

[Ipuemsl pepepupoBaHusi 1 aHHOTUPOBAHUS

Tema 6. Hnousudyanvroe umeHue

PaGora ¢ smTepaTypoli 1O CHENMANBHOCTH: pedepaTUBHBIA  TEPEBOJ,, COCTABJICHHE
TEPMUHOJIOTMYECKOTO CI0Baps, IPE3CHTALIMS T0KIIaa.

O0bEM MHANBUYATEHOTO YTeHUS — 20 THIC. TIEY. 3H.

Tema 7. Keanmosas onmuka u 1a3epuas mexHuka

KBaHTOBast TEOpHs ONTUYECKON KOTEPEHTHOCTH. Pa3BuTHE NPEU3NOHHOM JIa3epHOI
cnekTpockonuu. YactoTHasi rpeOeHKa.

AxTuBH3a1Us OOIIEHAYYHON Y TEPMUHOJIOTHYECKOMN JIEKCUKH.

®opwmbl U hyHKIMHN repyHaus. ['epyHnnanbHbie 000pOTHI

Tema 8. Kocmonoeuueckue uccnedosanus. Popmuposanue panHeti Beenennotl

OTKpbITHE aHU30TPONHMH PETUKTOBOTO M3nyueHus. Ocobennoctu HaydHoro npoekrta KOBE
AKTHUBH3a1Us OOIIEHAYYHON Y TEPMUHOJIOTMUYECKOH JIEKCUKH. AHAJIUTUYECKOE YTECHHE.
I'pamMMaTHUECKM 1 CUHTAKCUYECKUM aHAIU3 TEKCTa. Pa3BUTHE HaBBIKOB DKBUBAJIEHTHOTO
nepeBoja

Tema 9. Unousudyanvrhoe umeHue

Pabora ¢ suTepaTypoll 1O  CHEUMANBHOCTU: peQEepaTUBHBI  MEpPEeBOJA, COCTaBIIEHUE
TEPMHUHOJIOTMYECKOTO CIIOBaps, IPE3EHTALUs TO0KIaa.

O0BEM UHANBUYATEHOTO YTeHUS — 20 THIC. TIEY. 3H.

Tema 10. Pazsumue mexuonoeuu xpanerus ungopmayuu. CnuHmpoHuKa (CNUH08asi 21eKMpoHUKa)
HccnenoBanne MarHUTHBIX U KBAHTOBO-MEXaHUYECKUX CBOMCTB MarepuasioB. OTKpbITHE 3 PexTa
THTaHTCKOTO Maruetoconpotusienus (GMR)

AKTHUBH3a1Us OOIIEHAYYHON ¥ TEPMUHOJIOTMYECKOM JIEKCUKU. AHIIIMICKas TyHKTYyalus

Tema 11. JJocmudicenus ¢husuxu 31emMeHmapusbix 4acmuy

OyHIaMeHTaIbHble CUMMETPUU NTPpUPoibl. CIOHTAaHHOE HapyIlIeHHe CUMMETPUHU Ha Cy0aTOMHOM
ypoBHe. Onucanune CP-cuMMeTpun n npeacka3aHue CyleCTBOBAHMS TPEX CEMEICTB KBapKOB
AKTHUBH3a1Us OOIIEHAYYHON U TEPMUHOJIOTHYECKOMN JIEKCUKH.

Crnioco0b1 BeipaxeHus: MoganbHocTH. CocnararenbHoe HakJIOHeHHEe . THUIIbI YCIOBHBIX
MPEeJI0KEHU I

Tema 12. Pazeumue onmogoni0KOHHbIX MEXHOIO02UL



Co3znaHue BOJOKOHHO-ONITHYECKUX JIMHHUN CBSI3H JUIS TIepeiaudl JaHHbIX. V300peTeHue
CBETOYYBCTBHUTEILHBIX MOIYIPOBOAHUKOBEIX cxeM (I13C).

AKTHBH3AIHS OOIICHAYYHON U TEPMUHOIOTHUECKOM JICKCUKH.

MonanbHble Tarobl ¢ nepPpeKTHBIM HHGUHUTHBOM. MOaIbHbIE TIarobl

Tema 13. Hnousudyanvroe umenue

PaGora ¢ suTepaTypoili 1O  CHEHMANbHOCTU: pedepaTUBHBIN  MEpeBOJA, COCTaBIICHUE
TEPMHUHOJIOTMYECKOT0 CJIOBapsl, IPE3EHTALS 10KIa/1a.

O0BEM HHAMBUYATEHOTO YTeHHUS — 30 THIC. TIEY. 3H.

Tewma 14. Hanomamepuanwi: epaghen

CsoiicTBa rpadena u chepsl ero npuioxkenus. I'padeHoBass HAHOAIEKTPOHHUKA.

AxTuBHU3aIus 00IEHAYYHOW U TEPMUHOJIOTUYECKOH JTICKCHKH.

OMpatrnyeckue 1 THBEPCUOHHbBIE KOHCTPYKIIHH

Tema 15. Cosepuiencmeosanue KOCMOI02UUECKUX MEOPULL

N3yuenune cBepxHOBBIX THNA la. DeHOMEH yCKOpPEHHOTro pacuupeHus: BeeneHHol 1 poinbk TeMHOM
MaTtepuu. AcTposoruueckue Moaenu Beenennoil. Bkian yueHsIx B ucciiefjopanue BeeneHHOM.
AxTuBM3aIUs 00IIEHAYYHOW U TEPMUHOJIIOTUYECKOM JICKCHKH.

MHOro31eMeHTHBIE OIPEAEIICHUS], BBIPAXKEHHBIE LIETIOYKON CYIIECTBUTENIbHbIX.

AHanuTnyeckoe yreHue. [ paMmaTi4ecKuil 1 CHHTaKCHYECKUM aHAJIN3 TEKCTa

Tema 16. Hayunviii u mexnono2uyueckuti npocpecc 8 KeaHmoesol gusuxe

Meroapl ynpaBiieHHs OTAEIbHBIMH KBAHTOBBIMU YaCTUIIAMH M HAOJIIOACHUS 32 HUMU.
AKTHUBH3aIUs OOIIEHAYYHON U TEPMUHOJIOTHYECKOMN JIEKCHKH.

beccoro3Hoe nmpucoeauuenne

Tema 17. Hnousuoyanvroe umenue

PaGora ¢ smTepaTrypoll 1O CHENMANBHOCTH: pedepaTUBHBIA  TEPEBOJ,, COCTABJICHUE
TEPMUHOJIOTHYECKOTO CIOBaps, IPE3EHTALIMS T0KIIaa.

O0bEM HHANBUYATBHOTO YTeHUS — 30 THIC. TIEY. 3H.

Tema 18. Omkpvimue «xueeco8cK020 MEXanusma»

bozon Xurrca u xurrcoBckoe mnoje. JkcnepuMeHTsl Ha bonbsiom A npornom Kosnaiiaepe.
AKTHUBH3aIUs OOIIEHAYYHON ¥ TEPMUHOJIOTHYECKOMN JIEKCHKH.

AKkaneMHYecKas IEPENUCKa Ha aHTJIMACKOM A3bIKE.

Tema 19. Texnonoeuu LED

Cozanne CUHUX CBETOAMOJI0B — SHEprocOeperarox UICTOYHUKOB cBeTa. Mcnons3oBanue
texHonoruu LED.

AKTHBH3a1Us OOIIEHAYYHON ¥ TEPMUHOJIOTHYECKOMN JIEKCUKH.

AHanuTuyeckoe ureHue. [ paMmmaTiiyecKkuil 1 CHHTaKCUYECKHUI aHaJIN3 TEKCTa

Tema 20. Unousudyanvnoe umenue

PaGora ¢ suTepaTypoili 1O CHENHANbHOCTU: pedepaTUBHBI  TEpPEeBO/A, COCTABICHUE
TEPMHUHOJIOTHYECKOI0 CI0Baps, MPE3eHTAIUs T0KIa/1a.

O0BEM HHAMBHUYATbHOTO UTeHHUS — 30 ThIC. 1€Y. 3H.
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npodeccnoHanTbHOM KOMMYHHUKAITUU
8. CTpyKTyprpoBaHHOe N0 TemMaM (pa3jejaM) coAep:KaHue IUCUMILVIMHBI (MOIYJIA)

¢ YKa3aHMeM OTBEIEHHOr0 HAa HHUX KOJHYECTBA aAKaJeMHYeCKHMX 4YacOB M BH/bI y4eOHBIX
3aHATHH.

I/IsyquI/Ie Kypca ((I/IHOCTpaHHHﬁ A3BIK 1A HpO(i)eCCHOHaHBHOﬁ KOMMYHUKallUW» BKIOYACT B
ce0bs CCMHUHAPCKUC 3aHATUA, HNPCAyCMATPHUBAIOIINC er'IY6J'IeHHOG HU3YyUYCHUC U O6CY)KI[€HI/IG
BOIIPOCOB, 0003HaYEHHBIX B TEMAax AUCHUIUINHBI, CaMOCTOATCIIbHYIO pa60Ty, 3aKJIIFOYAIOIYIOCA B
IIOATrOTOBKC K CCMHUHAPCKUM 3aHATHAM. TGMBI, paccMaTpuBaCMbIC U U3YyHaCMBIC CAMOCTOATCIIBHO,
3aKPCIUIAOTCA Ha CCMUHAPCKUX 3aHATHAX, 110 BOIIPOCAM, BBI3bIBAKOIIUM 3aTPYIHCHUS, IIPOBOAATCS
KOHCYJIbTalluH.
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CobecenoBanue,
1 dusnka 1 pa3BUTUE TEXHONOTHIT | 12 - - 6 6 | onpoc
HeittpunHas u peHTreHoBCKast
2 b P 10| -] -1]4] 6
aCTPOHOMHUS
3 WNHauBuayabHOE YTEHUE 8 - - 2 6 O6cyxneHue




CBepX1mpoBOAMMOCTD U

CobecenoBanue,

4 10
CBEPXTEKYYECTh onpoc
5 HccnenoBanus B 06actu 10
CTPOEHHUSI MaTepUU
6 WHauBHayanbHOE YTEHUE 8 OO6cyxaenne
5 KBanTOBas onTHKa U nazepHas 3
TEXHUKA
CobecenoBanue,
KocMonoruueckue onpoc
8 uccienoBanusi. DopmMupoBaHue 10
panHell BeenenHoi
9 NunuBuayanbHOE YTEHUE 8 O6cyxieHne
PazButne TexHOJIOTHHN XpaHEHUS
10 uHpopmanuu. COUHTPOHHUKA 5 CobecenoBanue,
(criHOBAs AJIEKTPOHUKA) ompoc
3auer B ¢opme
[IpomexxyTOouHas aTTecTauus 4 MHUCbMEHHOU
paboTHI
OCTIDKCHHS (PU3BHKHU
11 A ¢ 10
AJIEMEHTAPHBIX YACTHII
CobOecenoBanue,
orpoc
12 Pa3BuTre 0NTOBOJIOKOHHBIX 3
TEXHOJIOTUI
13 NunuBuayanbHOE YTEHUE 8 O6cyxieHne
14 Hanomarepuainsr: rpagen 8
15 CoBeplIeHCTBOBAaHUE 8 CobecenoBanue,
KOCMOJIOTHYECKUX TEOPUI orpoc
16 Hay4Hblil 1 TEXHOJIOTMYECKUIT 5
Iporpecc B KBaHTOBOM (pu3mke
17 NunuBuyanbHOE YTEeHUE 8 OO6cyxaeHne
18 OTKpBITHE «XUTTCOBCKOTO 8 CobecenoBanue,
MEXaHU3May ompoc




19 Texnonornu LED 8 - - 4 4

20 WHauBHyanbHOE YTEHUE 8 - - 2 6 O6cyxaeHue

Dx3aMmeH B (opme
MMICbMEHHOU
paboThI c
MOCIIEAYOIUM
YCTHBIM ~ OIPOCOM
u Oecemoii 1m0
COJICPIKAHUIO

pedepara

IIpomexxyTouHas aTTecTanus 4 - - - 4

HUTOrO: 180 - - 70 | 110

9. Texkyluii KOHTPOJIb U IPOMEKYTOYHASA ATTECTALHS.

Tekymmii KOHTposb 1O AucUUIUIMHE «MHOCTpaHHBIM S3bIK I MPO(hECCHOHATBEHON
KOMMYHHKAIlMM» OCYLIECTBJISETCS HA CEMHUHAPCKUX 3aHATHUAX M 3aKIK0YAeTCs B OLEHKE
aKTUBHOCTH M KayecTBa YYacTHsl B ONpOCAax W cOOeCeOBaHMSX IO MpoOjIemMaM, W3y4aeMbIM B
paMKax TeM 3aHATHUH, apryMEHTHPOBAaHHOCTH IIO3ULMHU; OLEHUBACTCA WIMPOTA MCIOJIb3yEMBIX
3HaHUMU.

[IpomexyrouHas aTTectauus 1o gucuuminHe « MHocTpaHHBIN S3bIK AJ1 IPOodeCCHOHATbHON
KOMMYHHUKAIIM» TPOBOIUTCS B (popMe 3auera B IEPBOM ceMecTpe W B (opMe dK3aMeHa BO
BTOpOM cemecTpe. 3a4€T umeer GpopMaT MUCbMEHHONW paboThl. DK3aMeH COCTOUT U3 MHChMEHHOM
paboThI, yCTHOTO OTpoca 1 Oecepl 0 CoepKaHuIo pedepara.

PesynmpraTthl cpauM  3K3amMeHa  OLEHUBAKOTCA [0 IIKAIE  «HEYIOBIECTBOPHUTEIBHOY,
«YZOBJIETBOPUTEIIBLHO, «xXopouio», «OTIIMYHO. Onenkn «OTJIIMYHOY, «XOpPOLIOY,
«YZOBJIETBOPUTEIBLHO» 0O3HAYAIOT YCIEUTHOE IIPOXO0KACHUE IIPOMEKYTOYHOM aTTECTALUM.

10. ®onx onenounbix cpeacts (POC) aias oOuUeHMBAHHSI Pe3yJbTATOB O0Y4YeHHUS] IO
aucuumuinae (Moayar). TpedoBaHus K CTPYKType M COAEPKaHHUIO (POHIA OLIEHOYHBIX CPEeACTB
TeKYyIIero KOHTPOJIs ¥ MPOMEKYTOYHOH ATTEeCTAMH M0 JUCHHUIINHE

Hepequb OILICHOYHBIX CpPCACTB, NMPUMCHACMBIX HA KaXIAOM I3TallC€ MPOBCACHUSA TCKYLICTO
KOHTPOJIA U HpOMe)KYTOIIHOI\/’I aTTeCTallvi 110 JUCHUIIINHE, IIPECICTABIICHBI B Ta6n1/1ue:

[IpeacraBnenue
Kpatkas xapakTepucTka OLEHOYHOTO CPEICTBA | OLEHOYHOTO
cpenctsa B ¢hoHC

HaunmenoBauue
OIIEHOYHOTO CPEJCTBA

OneHoOYHbIE CPEICTBA TEKYIEr0o KOHTPOJIS




Temaruueckuii onpoc
(B hopme O0TBETOB Ha
BOITPOCHI)

CpenctBo  KOHTpOJS, OpPraHM30BaHHOE  Kak
crienuanbHas Oecela 1Mo TeMaTUKE MpPeblayIien
TEMbl U PACCUMTAHHOE HA BBIICHEHUE 00BeEMa U
KauecTBa 3HAHUI, YCBOEHHBIX O0OYy4YarOIIUMUCS
10 OTIPE/ICTICHHOMY pa3zieny, TeMe, podeMe

Ilepeuenn TEM,
M3Y4aeMBbIX B
pamKax
JUCLIUILIMHBI

CobecenoBanne/o6cyx
nenue (B popme
Oecepl/ TUCKyCCHH TI0

CpencTBO  KOHTPOJS, OpPraHM30BaHHOE  Kak
cBOOOMHAs Oecema/mUCKycCHUs 1O  TEMAaTHKE
M3y4aeMOH JUCIHUIUIMHBI, pPAacCYMTAHHOE Ha
BBISICHCHHE O0beMa 3HaHHUK O00ydaromerocs Io
BCEM M3YYCHHBIM pa3jieiiaM, TeMaM; CBOOOIHOIO

[Tepeuenn TEM,
M3Yy4aeMbIX B
pamKax
JUCIUILTAHBI

UCTIOJIb30BAHUS o0IIeHAyYHOI "
Teme) TEPMHHOJIOTHYECKOM JEKCUKHU TSt
apryMEHTHPOBAHHOTO BBIPAXEHUSI COOCTBEHHOM
MO3ULUHA
CpencTBo KOHTpPOJISA, IO3BOJIAIONIEe MONXY4uTh | OOpasisl TECTOB
Tectupoasue OLICHKY YPOBHS ()aKTHUECKHX 3HAHHH CTY/AEHTa

110 I/I3y‘leHHOﬁ TEMC

OneHo4Hble cpeacrea HpOMe)KyTO'lHOﬁ aTreCcralnum

[TuceMmenHas paborta

CpencrTBo, TMO3BOJIAIONICE  OIEHUTH  O0BEM
3HAHUN JIGKCHKH H TIpaMMaTUKH, YMEHHE
HCIIOIL30BaTh JIEKCUKO-TPaMMaTHYECKHE
TpaHchopMaMK TPH IEPEBOJIE TEKCTOB c
WHOCTPAHHOTO S3bIKAa Ha PYCCKUHN S3BIK

OO0pa3s1bl TEKCTOB

CpencTBo, MO3BOJIAIONIEE MTOIYYUTh IKCIEPTHYIO
OLIEHKY 3HaHUl, yMEHUN U HaBBIKOB B 00JacTu

IIepedyens BonpocoB
K DK3aMEHY,

CobecenoBanue WHOCTPAHHOTO  sI3bIKa, HEOOXOMUMBIX IS | 0Opa3Ilbl TEKCTOB

3¢ (deKTHBHOW  KOMMYHUKAIlMM B CBOEH

npo¢eCCUOHANTBHON IeATETLHOCTH
11. Ikana oueHuBaHusl.
IInanupyembie Kputepuu oneHuBaHus pe3yibTaTOB 00y4YeHUsI
pe3yabTaThl 2 3 4 5
o0y4eHust
3HATD: OtcytcTBHE B uenom | B VYcnemnsie 51
OCHOBHbIE 3HaHUN YCHEIIHbIE, HO | I[EJIOM YCIIEIIHOe, | CUCTEMaTHYeCKH
rpaMmarudecku | OCHOBHBIX HE HO coaepIailee | € 3HAHUS
e KoHCTpykuuy, | TPAMMATHHCCKAX | cycremaTndeckn | OTACIbHBIC OCHOBHBIX
6a30By10 KOHCTpYKIHH, e 3HaHUS | MpoOeIbl  3HAHUS | TPAaMMaTHUYECKH
00IIeHaYYHYIO OasoBoit . OCHOBHBIX OCHOBHBIX X KOHCTPYKIIHH,

oOIIeHaAYYHOH U
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u TEPMUHOJIOTHYEC | TPAMMATHYECKH | FpaMMaTHYECKUX 6a30Boii
TepMHHOJIOTHYE | KOU JIEKCHUKH, | X KOHCTPYKLUH, | KOHCTPYKLIH, o0IIeHayYHOH U
CKYIO JIGKCHKY, | OCHOB IIyOJIIMYHOH | Ga3oBoit 0azoBoii TEPMHHOJIOTUYE
OCHOBBI pedn o0IIeHAYYHON | | OOIICHAYYHOH W | CKOW  JICKCHKH,
myOTM9IHON TEPMHHOJIOTMYE | TEPMUHOJIOTUYECKO | OCHOB
peun CKOM  JIGKCHKH, | 1 JICKCHKH, OCHOB | MyOJIMYHOM

OCHOB yOIM4YHON peun peun
OIIK-7.b 3-1 yOIMYHON peun
VYMETh: OtcyrcTBHE B neioM | B VcmemHoe u
YUTaATh U | yMEHUSl YWTATh U | YCIIEIIHOE, HO | LIEJIOM YCIIEIIHOE, | CUCTEMaTH4ECKO
MIEPEBOAUTH [IEPEBOAUTH HE HO  coJeprkallee | € yMEHUue
Hay4HYIO Hay4HYIO CHUCTEMAaTHUYECKO | OTACIIbHBIC YUTaTh u
JUTEpaTypy MO | JUTepaTypy IO | € yMEHHE YUTaTh | IpoOenbl  yMEHHUE | IePeBOIUTh
LIUPOKOMY U | LIUPOKOMY M| U  TEpPeBOAUTH | YATATH U | HAYYHYIO
Y3KOMY y3KOMY TpOoQUII0 | HAYYHYIO MEPEBOAUTH auTepaTypy Mo
npoduiio CHELUaTbHOCTH JUTEpaTypy IO | HAyYHYIO HIUPOKOMY u
CHELUAaTbHOCTH HIUPOKOMY U | IUTEpaTypy 10 | y3KOMY

Y3KOMY HIUPOKOMY u | mpoduiro

npo U0 Y3KOMY TNpOQUIIO | CHICIHATBHOCTH
OIIK-7.b V-1 CIECLMAIBHOCTU | CIEUAIbHOCTH
YMETH: OtcytcTBHE B nejioM | B YcnenHoe "
BECTH YMEHHUS BECTH | YCIIELIHOE,  HO | II€JIOM YCHEIIHOE, | CUCTEMAaTHYeCKO
JIUCKYCCHUIO, JUCKYCCHIO, HE HO  COJEprKallee | € YMEHHE BeCTU
JIeNIaTh JieNlaTh  JIOKJIaJbl | CUCTEMATUYECKO | OTIEJIbHbIE JUCKYCCHUIO,
JTOKJIa/1bl M | M TpPEe3eHTAluy; | € YMEHUE BECTH | MpoOenbl  yMEHHUe | JeNaTh JOKJIabI
NPE3CHTALUM; BOCIIPUHUMATh Ha | AUCKYCCHIO, BECTU JUCKYCCHIO, | U TPE3EHTALUH;
BOCIPHHUMATEL | CIyX Hay4HbIC | JIeJIaTh JIOKJIJbl | JAeNlaTh JOKJIaAbl U | BOCHIPUHUMATH
Ha CIyX | BBICKA3bIBaHMS HA | M IIPE3EHTALUM; | IPE3CHTALUM; Ha CIIyX
Hay4YHbIE MHOCTPAHHOM BOCIIPUHUMATH BOCIIPUHUMATh Ha | HAyYHbIE
BBICKa3bIBAHUA SA3BIKC Ha CIIyX | ClIyX HAaYYHBIC | BBICKa3bIBAHUA
Ha Hay4HbIE BBICKA3bIBaHUSI Ha | HA
HWHOCTPAaHHOM BBICKA3bIBAHUS WHOCTPAaHHOM MHOCTPAaHHOM
SI3BIKE Ha MHOCTPAHHOM | SI3bIKE SI3bIKE

SI3BIKE
OIIK-7.b ¥Y-2
YMETD: OtcyrcTBUE B ueiaom | B Ycnemnoe u
COCTAaBJIATH YMCHUA YCIICHIHOC, HO | OCJIOM YCIICIIHOC, CUCTCMATHYECCKO
AHHOTALlNH, COCTAaBJISITh HE HO  CcoJepJkaliee | € yMeHue
pedeparsi, aHHOTAllUH, CUCTEMATUYECKO | OTIEJIbHbIE COCTaBJIATh
TE3UCHI u | pedeparsl, e yMeHue | mpolensl  yMEHHUE | aHHOTalluH,
TEKCTBI TE3UCHl U TEKCTHI | COCTABIIATH COCTaBIISITh pedepartsl,
JTOKJIa10B JTOKJIa10B AHHOTAIUH, aHHOTAIIUH, TE3UCHI u

pedeparsi, pedepaThl, TE3UCHI | TEKCTHI

TE3UChI U TEKCTHI | U TEKCTHI IOKJIAJ0B | JOKJIA/I0B

JTOKJIa10B
OIIK-7.b V-3
BJIAJIETD: OtcyrcTBue/ppar | B uenom | B Ycenemnoe u

11




SI3BIKOM MEHTapHOE YCHEIIHOE,  HO | LIEJIOM YCIEIIHOE, | CUCTEMATUYECKO
CHEIUAIBbHOCTH | BJIAJICHUE SI3BIKOM | HE HO  coJepikaiee | € BJIa/ICHUE
npu CHEIUATBbHOCTH CHUCTEMAaTHUYECKO | OTACIIbHBIC SI3BIKOM
OCYIIECTBJICHUU | MPHU e BIIaJICHHUE | MpoOesbl BIAJICHUE | CIICIIUATIBHOCTH
npodeccuoHallb | OCYIIECTBICHUH | SI3BIKOM SI3BIKOM npu
HOU npodeccHoHabH | CHEIUATBHOCTH | CIIEIHATBLHOCTH OCYIIECTBICHUU
KOMMYHHUKAIUU | Of npu npu npodeccuoHab
Ha KOMMYHUKAIUU OCYIIECTBJICHUU | OCYILIECTBICHUU HOM
WHOCTPAHHOM Ha WHOCTPAHHOM | IpodecCuoHanb | MpOoGECCHOHANBHO | KOMMYHHKAITUU
SI3BIKE SI3BIKE HOM H KOMMYHHUKAIMH | Ha
OIIK-7.b B-1 KOMMYHUKAllMU | HA  MUHOCTPAHHOM | HHOCTPAaHHOM
HA UHOCTPAHHOM | SI3bIKE S3BIKE
A3BIKE

12. TunoBble KOHTPOJIbHbIE 3aJaHUSI MJIH HMHbIe MAaTepHAJbI /JJs NPOBelIeHUS] TeKYylIero
KOHTPOJIfl YCIIeBAeMOCTH.
Tunosoii sapuanm KOHMpOILHOU pabomul 015 1-20 cemecmpa

Translate the text into Russian. Use a dictionary when necessary.
What is antimatter?

In 1930 Paul Dirac formulated a quantum theory for the motion of electrons in electric and
magnetic fields, the first theory that correctly included Einstein's theory of special relativity in
this context. This theory led to a surprising prediction - equations that described the electron
also described, and in fact required, the existence of another type of particle with exactly the
same mass as the electron but with positive instead of negative electric charge. This particle,
which is called the positron, is the antiparticle of the electron, and it was the first example of
antimatter.

Its discovery in experiments soon confirmed the remarkable prediction of antimatter in
Dirac's theory. A cloud chamber picture taken by Carl D. Anderson in 1931 showed a particle
entering from below and passing through a lead plate. The direction of the curvature of the path,
caused by a magnetic field, indicated that the particle was a positively charged one but with the
same mass and other characteristics as an electron. Experiments today routinely produce large
numbers of positrons.

Dirac's prediction applies not only to the electron but to all the fundamental constituents of
matter (particles). Each type of particle must have a corresponding antiparticle type. The mass of
any antiparticle is identical to that of the particle. All the rest of its properties are also closely
related but with the signs of all charges reversed. For example, a proton has a positive electric
charge, but an antiproton has a negative electric charge. The existence of antimatter partners for
all matter particles is now a well-verified phenomenon, with both partners for hundreds of such
pairings observed.

New discoveries lead to new language. In coining the term "antimatter,”" physicists in fact
redefined the meaning of the word "matter." Until that time, "matter” meant anything with
substance; even today school textbooks give this definition: matter takes up space and has mass.
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"By adding the concept of antimatter as distinct from matter, physicists narrowed the definition
of matter to apply to only certain kinds of particles, including, however, all those found in
everyday experience.

Any pair of matching particle and antiparticle can be produced anytime there is sufficient
energy available to provide the necessary mass-energy. Similarly, anytime a particle meets its
matching antiparticle, the two can annihilate each another — that is, they both disappear, leaving
their energy transformed into some other form.

There is no intrinsic difference between particles and antiparticles; they appear on essentially
the same footing in particle theories. This means that the laws of physics for antiparticles are
almost identical to those for particles; and difference is a tiny effect. But there certainly is a
dramatic difference in the numbers of these objects we find in the world around us; all the world
is made of matter. Any antimatter we produce in the laboratory soon disappears because it meets
up with matching matter particles and annihilates.

( Time limit — 60 min)

Translate the sentences into Russian.

1. Combining these developments with the ability to electrically transport spin through
quantum structures provides exciting opportunities for coherent spin transport.

2. In addition to being sensitive to spin decoherence, this optical coherence is influenced by the
decoherence of the spatial wavefunction of the electron-hole pair.

3. Had they assumed that only 24Mg was present in the quasar absorbers, they would have
obtained significantly different results.

4. How many atoms are needed for a fluid to become a superfluid?

5. These beams, which have proven to be an extremely versatile tool to cool molecules and to
produce various clusters, are now readily available in many areas of molecular physics and
chemistry.

6. Whatever the meaning assigned to the term complete, the following requirement for a
complete theory seems to be a necessary one: every element of the physical reality must
have a counterpart in the physical theory.

7. In addition to masses being measured confidently for the first time, there have been many
direct observations of the gas flow close to the event horizon.

8. Under the conditions believed to be present in a quasar, the magnetic flux density may be as
high as 1 tesla.

9. Looking far into the future, a most compelling test of general relativity is the promise of a
phenomenon that is believed to happen quite often in the universe — the merging of two

black holes, which occurs most often when two galaxies collide.
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10. These strong gravitational waves must have been produced by collision of two neutron stars.

( Time limit — 30 min)

Tecmosoe 3a0anue MHONCECMBEHH020 6bl60pa ons 1-co cemecmpa.

Choose the correct variant (a, b, ¢ or d)

1. Such extreme conditions would ..... the formation of molecules and also would destroy the
molecules that has formed.

a) immediate b) inhibit c) exhibit d) intrinsic

2. Dark nebulas and globules composed of interstellar gas and dust may ...... new-born stars.

a) supply b) survive c) suffice d) suffer

3. The sample had to be compressed between two plates for a uniform distribution of pressure ......

a) to be obtained b) to obtain c) will be obtained d) is obtained

4. It has been shown that modifications of these ..... alloys are metastable at low temperatures.
a) participant b) particular C) particle d) partial

5. Expressions such as “heat flow” and “temperature” have a ...... meaning in everyday life.

a) lose b) lost c) loose d) loss

6. The force of interaction between electrons was reduced to a great ..... and cancelled by the
Coulomb force of repulsion.

a) expand b) extend c) extent d) intend

7. I think there’s an error in the calculations. You ...... it yourself if you had tried.

a) can find b) could have found ¢) must find d) will find

8. The average distance between molecules in air ..... about 30 A.

a) was found  b) is assumed c) is known to be d) estimated to be

9. A molecule ..... to be the smallest particle of the substance that retains its chemical properties.
a) known b) is known c) knew d) knows

10. We can’t find Tom anywhere, he ...... the office already.
a) may leave  b) has to leave c) must leave d) must have left

11. We know this lecture ....... .

a) cancel b) have been canceled  c¢) had been canceled  d) to have been canceled
12. It was Hertz who ..... the electric waves in space.

a) at first detected b) first detected C) detected first d) was the first to detect
13. The majority of the stars ..... for 10 million years since their formation.

a) may exist b) may have existed C) can exist d) may be existing

14



14. Glass fibers have been developed that have sufficiently low attenuation so that they can .....
light for many kilometers.
a) traverse b) absorb c) apply d) transmit

15. In order .... this task we had first of all to get the values of some parameters.
a) of doing b) have done c) to have done d) to do

13. TumnoBble KOHTPOJbHbIE 3aJaHUsl WJIM HHbIe MAaTepuaJbl /UIA TNPOBedeHHs
NMPOMEKYTOYHOH aTTeCTAIMU.

Mamepuanvl npoMesHcymouno20 KOHMPOJia yCResaemMocmu 00yuauuxca é popme 3auema:
1 cemectp

Translate the text into Russian. Use a dictionary when necessary.

Liquid crystal displays (LCDs) offer several advantages over traditional cathode ray tube
displays that make them ideal for several applications. Of course, LCDs are flat, and they use
only a fraction of the power required by CRTs. They are easier to read and more pleasant to
work with for long periods of time than most ordinary video monitors. There are several
tradeoffs as well, such as limited view angle, brightness, and contrast, not to mention high
manufacturing cost. As research continues, these limitations are slowly becoming less
significant.

Today's LCDs come mostly in two flavors - passive and active. The less expensive passive
matrix displays trade off picture quality, view angle, and response time with power requirements
and manufacturing cost. Active matrix displays have superior picture quality and viewing
characteristics, but need more power to run and are much more expensive to fabricate.

Liquid crystal displays show great potential for future growth and improvement, but what are
the physical limits of this technology? In an attempt to answer this question, we will begin by
surveying liquid crystal in general to determine what characteristics it has that makes it so
appropriate for use in displays. Next we will examine in detail the two common kinds of liquid
crystal displays — passive and active matrix — to see how each works and to find out what the
state-of-the-art is. Then we will investigate possible ways of improving the performance of the
economical passive matrix displays to make them more like their "active™ counterparts but
without the disadvantages associated with active matrix displays. Finally, we will briefly look
into what is the most we could hope for in an LCD if we completely disregarded manufacturing
and operation costs and just tried to make the best display possible. For example, will it be
possible for an LCD to ever come close to having the picture quality (in terms of resolution,
contrast, color saturation, etc.) of, say, a printed piece of paper or a photograph?

What is liquid crystal? There are three common states of matter that most people know about:
solid, liquid, and gas. Liquid crystal is a fourth "state" that certain kinds of matter can enter into
under the right conditions. The molecules in solids exhibit both positional and orientational order
— in other words, the molecules are constrained to point only certain directions and to be only in

15



certain positions with respect to each other. In liquids, the molecules do not have any positional
or orientational order — the direction the molecules point and their positions are random.

The liquid crystal “"phase™ exists between the solid and the liquid phase — the molecules in
liquid crystal do not exhibit any positional order, but they do possess a certain degree of
orientational order. The molecules do not all point in the same direction all the time. They
merely tend to point more in one direction over time than other directions. This direction is
referred to as the director of the liquid crystal.

( Time limit — 60 min)

Mamepuanvl npomexscymouno2o KORmMpPOIA YCneeaemocmu 00yuarouuxcs 6 popme IKzamena:
2 cemecmp

Obpasyvlt mexcmos 015 nepeckasa. Bpems noocomosxu:15-20 mumnym.
Imaging with a small number of photons

Imaging at very low-light-levels has applications spanning many diverse fields of interest
including biological imaging and covert security protocols. A typical image taken with a

conventional camera captures B1012 photons, but what is the minimum number of photons that it
takes to form an image? Advances in imaging techniques invite a plausible imaging regime of one
photon per pixel. It is this ultralow-photon flux regime that this paper investigates.

The photons generated through the spontaneous parametric down conversion (SPDC) process
have served as an illumination source for many low-light-level applications. The SPDC process
provides an easily manipulated source of photon pairs with strong correlations in the spatial degrees
of freedom of the photons. Furthermore, the photons can be separated using a beam splitter (BS)
into two different optical paths or arms of an experiment. These correlations have been exploited in
several single-photon imaging experiments, including quantum ghost imaging (GI) and quantum
interference imaging. One method for utilizing these correlations is an imaging system where the
detection of one of the photons in the generated photon pair is used to herald the arrival of its
partner. In such systems, the heralding detector is a large area, single-pixel detector while the other,
the imaging detector, is spatially resolving. One has two options for object placement: either place
the object in the same arm of the experiment as the imaging detector as per a standard imaging
system, or by exploiting the spatial correlations between the two photons, place the object in the
heralding detector arm, as demonstrated by Pittman et al. in a display of quantum GI. Despite the
use of a SPDC source, one should note that correlations within a single measurement basis (in this
case the position basis) are not in themselves proof of entanglement but rather a utilization of
entanglement.

Traditionally, within a quantum GI system, the spatially resolving detector has been a scanning
single-pixel detector. However, basing the system on a single scanning detector fundamentally
limits the detection efficiency to 1/N, where N is the number of pixels in the image. Overcoming
this limitation by using a detector array to increase the detection efficiency enables the acquisition
of images while illuminating the sample with N-times fewer photons. This reduction in the required
illumination flux is potentially beneficial for applications in biological imaging, where bleaching or
sample damage can occur from a high photon flux, and also in security, where reducing the photon
flux can make the system covert. Indeed, there are a number of recent papers using detector arrays
with single-photon sensitivity.
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Dissipative particle dynamics: Bridging the gap between atomistic and mesoscopic simulation

Many systems of academic and industrial interest are examples of soft condensed matter: They
are neither completely solid nor completely liquid. When we take a closer look at the background of
these systems a common feature arises, namely the existence of a relevant length-scale in between
the atomistic scale and the macroscopic scale. In some cases, when we consider polymer gels this
length-scale is set by the distance between the cross-links in the gel. Simulation on this length-scale,
using a simple bead-and-spring model has proved appropriate to analyze the phase diagram and the
rheology. Surprisingly, the linear viscoelastic behavior that results from this model shows a
universal behavior similar to what is found in many experimental systems even without the
incorporation of hydrodynamic interactions. This in itself indicates that for polymer gels the nature
of the chemistry is not important, but life-time and structure of the polymer connections is.

If we now draw attention to other types of systems, where surfactant mesophases form the
structuring mechanism, a similar universality is found. In this case the flexibility or bending rigidity
of a lamellar bilayer leads to a mesoscopic length-scale: the wavelength of undulations of the
lamellar sheets. The precise value of the rigidity of bilayers is a subject of debate, and by no means
trivial. However, an analysis in terms of lamellar sheets presupposes their existence, whereas in
reality many self-assembled structures can occur. The available techniques to predict these phases
range from Monte Carlo methods of lattice polymers, self-consistent field theory, to dynamic
density functional theory. A problem with these techniques is that they all describe polymers
confined to lattice conformations, and are not very well suited to describe branched polymers.
Multiblock copolymers and branched polymers are molecules that are capable of forming lamellar
structures (or more general mesostructures), and are candidates to form weak gels. Some polymer
zones may form micelles, and if these micelles are connected by polymer strings, a network is
formed.

Although the behavior of these networks on larger length-scales is now reasonably well
understood, we still cannot make the full connection from atomistic length-scale to the macroscopic
world. In simulations of associative liquids the associated atoms are moved together as one new
species. This implies that the order of association is defined at forehand (in this case binary
association). Consequently, properties defined on a smaller length-scale than an effective cross-link,
like how many chains are joined together in a micelle, cannot be predicted. Furthermore,
hydrodynamic interactions are not accounted for. To bridge the gap between atomistic simulations
and these large-scale network simulations, we therefore seek an intermediate simulation technique
aimed at a length-scale larger than the atomistic scale, but smaller than the network connection
scale.

Obpasey mexkcma 0151 nepesooa ¢ 1ucma

Since the speed of light is finite, the astronomer can in principle look back in time almost to the
creation of the Universe by observing objects so distant that their light has taken nearly 16.5 billion
years, the current best estimate for the age of the Universe, to reach the solar system. In particular
there is the intriguing prospect that at those great distances one could observe galaxies in the
process of their formation, the investigation of such primeval galaxies should help to explain how
our own galaxy came into being 13 billion years ago. The search for primeval galaxies has not yet
been successful, partly because they would be difficult to distinguish from other faint objects such
as quasars. Moreover, they should be so far away that many may be too faint to be detected with
current telescopes.
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The most widely accepted theory of galaxy formation is the theory of gravitational
instability, which maintains that galaxies condensed out of the hot cosmological fluid that expanded
from the Big Bang. If a region of the early Universe happened to have a density higher than that of
the surrounding regions, it would be gravitationally attracted more to itself than to the ambient
material. If such a region, characterized as a perturbation, was free of gas or radiation pressure , it
would contract under its own gravity and hence would increase its density. This contraction process
would create "droplets” out of the Universe that previously was quite homogeneous.

Koumponvnvie 6onpocwl 011 sx3amena

1) What forces and their messenger particles are incorporated into the Standard Model? Why do
you think gravity poses a challenge for physicists?

2) What scientists played important roles in shaping modern information technology? What
discoveries and inventions did they make?

3) In what areas is CCD technology used?

4) What is graphene and what is its electronic structure like?

5) Which of graphene’s properties make it indispensable in a great number of applications?

6) Why is the discovery of the accelerating expansion of the Universe considered to be a milestone
for cosmology?

7) What was Einstein's attitude to the concept of an expanding Universe?

8) What makes the Higgs field so important for the Standard Model?

9) Why is the Higgs particle not the final key to the Standard Model?

10) Why is the invention of blue LEDs considered to be of great benefit to mankind? What are the
basic applications of LEDs?

14, MaTepHaJ’leO-TeXHI/I‘leCKaH 6333, I/IH(l)OpMaIII/IOHHbIe TE€XHOJOI'MH, MpPOorpamMmMHOC
odecneyeHue u I/IH(l)OpMaIII/IOHHbIe ClIPpaBOYHbLIC CHCTEMbI

OcHoBHast TuTepatypa

1. Kosanenko N.10., Cadponosa M.A. Effective reading, speaking,writing for senior science
students.-M.: ®usnueckuii paxynprer MI'Y, 2015.

2. Kosanenko WN.1O., llnsxosa O.J]., Mouceesa T.}O. Revising key grammar items. Yue6Ho-
Meroandeckas pazpaborka. — M.: U3n-Bo ¢pusmueckoro dakynsrera MI'Y, 2014.

3. Cadonosa M.A. Academic correspondence. YueO6Ho-MeToanYecKas pa3padbotka. — M.: W3-
BO puznueckoro gaxkynprera MI'Y, 2014.

JlononHuUTENbHAS TUTEPATYpa

1. Muxenscon T.M., Ycnenckas H.B. [Ipaktudyeckuii Kypc rpaMMaTHKH aHTIIMICKOTO SI3bIKA.
— CII6, 1995.

2. Muxenscon T.M., Ycnenckas H.B. Kak nucars mo-aHrnuiicku HaydHble CTaThH, PELEH3UU
u pedepatsl. — CIIO, 1995.

3. Y4eOHO - MeToaruecKue pa3padoTku Kadeaphl B IEYaTHOM M AJIEKTPOHHOM BUJIC.

B

CraThu U3 HAYYHBIX U HAyYHO-TIOMYJISPHBIX KYPHAJIOB U MOHOTpadUH MO CrienUuaibHOCTH.
5. Pecypcsl untepHer: http://wwwi/nobelprize.org u np.
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MarepunanbHO-TeXHHYeCKOe o0ecrevyeHue

B coorBerctBuM ¢ TpeOoBamumsmu 11.5.3. oOpaszoBarenpHOro cramapra MIY mo
HanpasieHuo moArotoBku «®Pusmka». Kypc Moker ObITh MpoyHMTaH B JIO0OW ayAUTOPUHU TPU
HAIMYUK: pabOTAIONMX AIIEKTPHUUECKUX PO3ETOK, KOMIIBIOTEPa, MPOEKTOpa, SKpaHa, ydeOHOU
JOCKHU.
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