MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
Kadenpa nuarBucTuku

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.0.05 THOCTPAHHBII SI3bIK»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CrnenuanpHOoCTh: 12.05.01 DneKTpoHHBIE U ONTHUKO-3JICKTPOHHBIC TPUOOPHI U CUCTEMBI
CHEIHaIbHOTO Ha3HAYCHUS

HampasinerHocTh(TIpoduiib) MOATOTOBKU: DIEKTPOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIU

KBanudukanus (cTeneHp) BbITyCKHUKA: CIIEIIHATICT
dopma oOyueHUs: OUHAS
I'on HaOopa (mpuema Ha oOyuenue): 2024

Cpoxk nonydeHust 00pa3oBaHusI: 5 net 6 mecsina(-eB)

O0BeM: B 3aUE€THBIX €IUHUIAX: 7 3.€.
B aKaJIEMHYECKHUX Jacax: 252 ak.d.

Mocksa, 2024
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Pa3padoruukmu:

3asenyrouuii kadeapoii Jlunrsuctuku, noueHt ['epacumos U. I1.

Crapmii npenogasarens kadenps! Jluarsuctuku Anyra E. B.

Crapmmii npenogasarens kadenps! Jluarsuctukun Tpodumenko C. A.

Pabouas mporpamMma ITUCHMILTMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mo cnemumansHOocTH 12.05.01 DneKTpoHHBIE M ONTHUKO-3JICKTPOHHBIE TPHUOOPHI M CHCTEMBI
CIIEIUAaILHOTO Ha3HAYCHMS, YTBEPKACHHOTO nprkazoM MunoOpHayku oT 09.08.2018 Ne 93

CormnacoBaHue U yTBEPKACHHUE

Ne | Monpasaenenie OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. IT. Paccmotpeno | 15.02.2024, Ne
OnTuyeckoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH | Qakxynprera
ust
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS TUCHMILIMHBI - 3aKII0YaeTCs B TOJTYYEHUU OOYUYaIOIMIMMUCS TEOPETHUECKUX
3HaHUM O (QYHKIMOHUPOBAHUU SA3BIKA W €r0 BO3MOXKHOCTSAX B paMKaX HOBOW IapaJurMsbl
KOMMYHUKAIIUH — C II€JIbI0 100bIYM U TIOMCKA HOBBIX 3HaHWH. OCHOBHas 1IE€Jb MPETOAaBaHU SI3bIKA
JUIS. HESA3BIKOBBIX HANpaBiICHUN (OPMYIHpYETCsl KaK «IOBBIIIEHHE HCXOAHOTO YPOBHS BIIAJCHUS
MHOCTPAHHBIM SI3bIKOM, JIOCTUTHYTOTO Ha MpEIbIAYIIed CTylneHH oOpa3oBaHUs, U OBIAJCHUE
CTyICHTaMH HEOOXOIWMBIM M JOCTaTOYHBIM YPOBHEM KOMMYHHKATUBHOW KOMIIETCHIIMU JUIS
pelIeHHs] COLMATbHO-KOMMYHHUKATHBHBIX 3a7a4 B Pa3IMUYHBIX OONACTSAX OBITOBOM, KyIBTYypHOH,
npoeCCHOHAIBHON U HAyYHO! JIeSITEIbHOCTH NP OOILEHUH C 3apyOeKHBIMH ITapTHEPAMU, a TAKKe
IS TalIbHEHUIIETro caMoo0pa30BaHM.

3anauu u3y4eHus JUCHUITUHBI:

- (opMHpOBaHUE YETKOTO MPEACTABICHUS O TPEOOBAaHMSAX, BHITEKAIOIIUX M3 HOBOTO COIHAIEHOTO
3aKa3a Ha CIEIHMATNCTa WHHOBALMOHHOTO THIA — TaKOro mHpodeccroHana, KOTOpPbIM crocoOeH
3pPEKTUBHO MPHUMEHATH KOMMYHHUKAaTHBHBIE yYMEHHUS IMpH OOIIEHUH Ha HEPOTHOM S3BIKE, IS
HaXOKJICHHS U UCTIOJIb30BaHMsI MH(OPMAIIUK Ha IPYTOM S3bIKe, a TaKoKe JJIs 0OecleueHus mpoiecca
HETPEPHIBHOTO CaMOOOPA30BAHUS;

- OCBOCHHE HABBIKOB CaMOOOYYEHHsI, pallHOHAIBHBIX CIIOCOOOB M3yUeHHs MaTepraia, COOCTBEHHOTO
[eJIenojaraHisi M IUIAHMPOBAaHUS, OCO3HAaHHME CBOMX KauyecTB Kak oOydaromierocs M Kak
WH/IMBUYAIbHOCTH, YMEHUE HAXOOUTh IMPOOETbl M CHIbHBIC CTOPOHBI B 3HAHMAX, B HJcale —
(dbopMHpOBaHUE CBOETO COOCTBEHHOTO 00pa30BaTENBHOIO CTHJSA (BKJIIOYAIOIIETO CaMOAHAIN3,
CaMOKOHTpOJIb, CaMoOpeajn3aluo). B 1mernom, 3TO Takke OTHOCHUTCS M K IOBBIIICHHE OOIIEei
KYJBTYPBI CTYJCHTA;

- (hopmupoBaHre yMEHUN MPUMEHSATH UHOS3BIYHYI0O KOMMYHHKATHBHYIO KOMIETEHIIMIO B U3yYEHUU
OCHOBHBIX c(ep peueBoil JesTeIbHOCTH MPU U3YYEHUH MHOCTPAHHBIX SI3BIKOB (TOBOPEHUS, UTEHUS,
ayIMpOBaHUS U TTUChMA);

- (hopmMupoBaHHME YETKOTO MPEICTABICHUS O TPEOOBAHMAX, BHITEKAIOUINX M3 KBAIU(UKAITMOHHOU
XapaKTePUCTUKU CIIEHUAINCTA, KOTOPHIM OOydJaromuiicss coOMpaeTcst CTarh, TO €CThb C yYeTOM
KOHKPETHBIX IOTPEOHOCTEH KOHKPETHBIX AUCLUIUINH, CIICIIHATbHOCTEH U HalpaBIICHUH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

YK-4 Crnoco0eH NpUMEHSATh COBPEMEHHBIE KOMMYHHMKATHBHBIC TEXHOJOTHH, B TOM YHCIE Ha
WHOCTPaHHOM(BIX) SI3bIKE(aX), VIS aKaJIEMUIECKOTO U MPO(eCCHOHATHHOTO B3aUMOICHCTBUS

VK-4.2 CocraBnsier, NEpeBOAUT U PEOAKTHUPYET pa3IUYHbIE aKaJIEMUYECKUE TEKCThI
(pedepartsl, 3cce, 0030pbl, CTAaThH | T.JI.), B TOM YHCIIE HA HHOCTPAHHOM SI3BIKE

3namu:

VK-4.2/311 OcHoBHBIE CTTOCOOBI PaOOTHI HA S3BIKOBBIM U PEUEBBIM MaTEPHUAIOM
Ymemns:

VK-4.2/YMm1 BbeInomHATE TEPEBOI TEXHUYECKUX TEKCTOB C MHOCTPAHHOTO SI3bIKA
Braoems:

VK-4.2/HBl Ilpuemamu caMOCTOSTENBHOW pabOThI C S3BIKOBHIM MaTEpHAJIOM C
HCITOJIb30BAaHUEM CIIPABOYHOUN M YUCOHOU JTUTEPATYPhI

VYK-4.3 TlpencraBisieT pe3ynbTaThl aKaAeMHUYECKOM U MPOQECCHOHATBHON NEATeTbHOCTH Ha
pa3IMYHBIX MyONMYHBIX MEPONPUATHAX, BKJIOUas MeEXAyHapoJAHble, BbIOMpas HaubOosee
MOAXOAAIIHNN hopMat

3Hamo:
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YK-4.3/3u1 HOPMBI IIPOU3HOLLICHMS, JIEKCUKY MHOCTPAHHOIO A3bIKA
00I1eyIOTPEOUTENBHOTO, TEPMHUHOJIOTHYECKOTO M IMPO(ECCHOHATBHOTO COJCPKAHUS;
THUIIOBBIE CIIOCOOBI MOCTPOCHUS BbICKAa3bIBAaHHM B YCTHOW M MUCbMEHHOM peun

Ymems:

VYK-4.3/¥YM] ocymiecTBiasieT KOMMYHHUKAIMIO C 3apyOeKHBIMU TapTHEPAMU; MEPEBOAUT
Hay4YHO-TEXHHUECKYIO JIUTEPATypy, CBI3aHHYIO C MPO(PECCHOHANBHOM IesITeIbHOCTHIO

Braoems:

VK-4.3/HBl cTparerusiMu TIpOBEICHHUSI COIMOCTABHTEIBHOTO aHanu3a (HaKTOpoOB
KYJBTYpPbI pa3IUYHbBIX CTPaH

VK-4.4 AprymMEeHTUpPOBAHHO M KOHCTPYKTHMBHO OTCTAaWBA€T CBOW IMO3UIMU U HIEH B
aKaJeMHUECKNX U MPOPECCHOHANBHBIX JMCKYCCHUSIX Ha TOCYIapCTBEHHOM si3bike PD wu
MHOCTPAaHHOM SI3bIKE

3Hamo:

YK-4.4/3u1 nexcuuecknit MuauMyM B oObeme 2000 NEKCUYECKUX EIUHHI] OOIIEro U
TEPMHUHOJIOTUYECKOTO  XapakTepa, HEeOOXOMUMOTo Il BO3MOXHOCTU  IONyYCHUs
UH(pOpMaIUH MPO(HeCCHOHATBIO COACPIKAHUS U3 3apYOCIKHBIX HCTOUHUKOB

Yuemo:

VYK-4.4/YM1 ocymiecTBIsATh KOMMYHHUKALIUIO C 3apyOEKHBIMU MapTHEPAMU; TIEPEBOAUTH
HAayYHO-TEXHUUYECKYIO JIUTEPAaTypy IO BOIPOCAMH, CBA3aHHBIM C IMPO(ECCHOHATBHOM
JESATEIBHOCTBIO

Bnaoemw:

VK-4.4/HBl xoMIieHCaTOpHBIMH YMEHHUSMH, MOMOTAIOIMIMMHU T[eooieTh 'cbou" B
KOMMYHUKAIH, BbI3BaHHbIE OOBEKTHBHBIMH U CYOBEKTUBHBIMH, COIIMOKYJIBTYPHBIMH
NpUIHMHAMHU

[TK-2 CriocoOHOCTh K MaTeMaTHYECKOMY MOJCIHPOBAHHUIO MPOIECCOB U OOBEKTOB ONTOTEXHUKH U
UX UCCIIEJOBAHUIO Ha 0aze MpodeCcCHOHANBHBIX MAKETOB aBTOMAaTU3WPOBAHHOTO MPOEKTUPOBAHUS U
CaMOCTOSITENIbHO pa3paboTaHHBIX MPOTPAMMHBIX MPOTYKTOB

IT1K-2.3 Pa3pabarpiBaeT OMOIMOTEKH M MOANPOrPaMMbl (MAKpPOCHI) JUIsl PEIICHUS Pa3THIHBIX
3a7a4 MPOCKTUPOBAHMS U KOHCTPYHUPOBAHHSI, UCCIICIOBAHUS U KOHTPOJISI ONTOTEXHUKH

3name:

[IK-2.3/301  TexHuveckuii  aHIIMHUCKMA  sS3BIK B OOJACTH  ONTHYECKOTO
PUOOPOCTPOCHHMSI, ONITHUECKUX MaTEPHUAIOB M TEXHOJIOTHH B 00beMe, HE0OXOIUMOM
JUIsL  B3aUMOJCHCTBUSL M TOJMy4YeHUS HUHPOpMAIMM U3 PA3IUYHBIX 3apyOEKHBIX
UCTOYHHUKOB, BKJIIOYas HayyHble W3JaHUS, MyONUKallMU, CTaTbd, CIPABOYHBIE
Marepuanbl, MaTeHTbl U Mp. MO0 (PU3NYECKOH U NPUKIATHONW ONTHKE, ONTHYECKOMY
U3IYyYEHUIO,  ONTHUKO-JIEKTPOHHBIM TNpubOpaM M CHUCTEMaM, a TakkKe  3HAHUA
Pa3IUYHBIX TOUCKOBO-UH()OPMALIMOHHBIX CUCTEM.

Ymems:

[IK-2.3/YM1 YMeTh mpUMEHSTh CIpPAaBOYHBIE MaTepHaNIbl U JIOCTYNHYIO 3apyOeskKHYIO
UHpOpPMAIMIO TpH pa3paboTKe MporpaMm s HPOBEIEHHUS MaTeMaTH4ecKoro
MOAETUPOBaHUs (DYHKIIMOHMPOBAHUS ONTUKO-3JEKTPOHHBIX NPUOOPOB HA OCHOBE
(U3UUECKHX MPOLIECCOB U SBICHUI.

Braoems:
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[IK-2.3/Hel Bnagerp MeTomamMu IOMCKAa pa3IUYHOM WH(POpPMAIUMHM, BKIIOYas C
UCIIOJIb30BaHMEM HMHOCTPAHHOTO f3bIKA, Yepe3 MOUCKOBO-UH(POPMAIIMOHHBIE CHUCTEMBI
JUIsL TIOCTAHOBKM 3aJad M OIPENEICHMs] MapaMeTpOB MOJEIMPOBAHMS IIPOLIECCOB,
SIBJICHUM U U31EJIUN ONTOTEXHUKU.

Bnagers TEpMUHONIOTUI HA PyCCKOM M MHOCTPAHHOM $I3bIKaX IIO ONTHUKO-3JIEKTPOHHBIM
npubopaM, MOAETHUPOBAHUIO UX (DYHKIIMOHUPOBAHUS Ha OCHOBE (PM3UUECKHX IPOLIECCOB
U SIBJICHUMU.

I[IK-5 CnocobGen aHanmu3upoBaTh HAyYHO-TEXHUYECKYIO HMH(POpMANUIiO 1O  pa3paboTke
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB JTUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMITH

[1K-5.1 Brnageer Hay4HO-TeXHUYECKOM nH(popManueit B obiactu ucnonszoBanus OOC 133
3uamo:

[TK-5.1/3a1 OOGmmii Kypc TEXHUYECKOTO AHTJIIMICKOTO SI3bIKa B OOJIACTH ONTHYECKOTO
puOOPOCTPOEHUS, ONITUYECKUX MATEPUATIOB U TEXHOJIOTHIA

Ymems:

[IK-5.1/¥YmM1 YMmers paborath ¢ Hay4yHO-TEXHHYECKOW HMH(OpMAIUEH, MPOBOAUTH
NMATeHTHBI TMOUCK, paboTarh ¢ HAYYHO-TEXHUYECKUMHU TEKCTaMH, HCIIONIb3Ys
CTaH/JapPTHBIE TEKCTOBBIC U TpaduyecKue MporpamMmsbl st 0(hOpMIICHHS JOKYMEHTAINH,
NPUMEHATH CIPaBOYHBIC MAaTepuanbl, B TOM 4YHCJIE€ HAa WHOCTPAHHOM S3BIKE,
NPEICTaBISATh MaTepuanbl A O(GOpMIIEHUS IMAaTEHTOB, TOTOBUTh K ITyOIUKAIIUU
HAay4YHbIE CTaTbl ©  OQOPMIISITH  HAYYHO-TEXHUYECKHE  OTYETHI, IEPEBOAUTH
HAyYHO-TEXHUYECKUE  TEKCTHI, COCTaBISATh  HAYYHO-TEXHHUYECKHUE  OTYETHl U
MOSICHUTETHHBIE 3aITUCKU

Braoems:

[1K-5.1/HB1 BnageTs MeTOqaMU TIOWCKA W aHAIM3a HAYYHO-TEXHUYECKOW MH(POpMaIUu
00 OTEUEeCTBEHHOM U 3apy0eKHOM OMBITE 10 pa3pabOTKe ONTHYECKUX U
OIITHUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB; BIAJETh CIIOCOOAMU IpEACTaBICHUS
uHopMaIMu B CHCTEMAaTH3WpPOBaHHOM BHue, TpeOyemoMm ¢dopmare, odopmiecHHEM
HAy4YHO-TEXHUYECKUX OTYETOB, BIAJETh HABBIKAMU COCTABJICHMS IUIAHOB IIOWCKa
Hay4YHO-TEXHUYECKON nHpOpMaIH 1O pa3paboTKe ONTUYECKUX U OMTUKO-IEKTPOHHBIX
MPUOOPOB M KOMITJIEKCOB.

[1K-5.3 Ananusupyer CTpyKTypHble W npuHIUNuaibHbie cxembl OOC [[3, ux 3leMEeHTHYIO
0a3y, pazpabarbiBaeT ¥ BHOCHUT TIPEIIOKEHHUS 110 MofiepHu3anmu koHcTpykiuu OOC J133.
3namu:
[1K-5.3/301 ®usnueckas W mpukiagHas onTuka. OCHOBHBIC THIIBI, XapaKTEPUCTUKHU
ONTUYECKUX M OINTUKO-JIEKTPOHHBIX CHUCTEM JAMCTAHLIMOHHOTO 30HIWPOBAHUSA 3€MIIH,
3rIeMeHTHas 6a3a ONTO-TEXHUKU
[TpuHUMIIBI TOCTPOEHUS U (PYHKIIMOHUPOBAHUS AIIEKTPOHHBIX M ONTHKO-3JIEKTPOHHBIX
npuOOpPOB W CHUCTEM JUCTAHIMOHHOTO 30HAMpPOBaHUS 3emiu. OOmmii Kypc
TEXHUYECKOTO AHIIMICKOTO s3bIka B OONACTH ONTHYECKOTO MpUOOpPOCTpOEHUS,
ONTUYECKUX MAaTEPHAJIOB U TEXHOIOT Ui

Ymems:
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[MK-5.3/¥Ym1 Paborath ¢ TEXHUYECKUMHU TeKCTaMu. VICroNb30BaTh CTaHIApTHBIC
TEKCTOBbIE W  TpaduyecKue TMporpaMMbl st OQOPMIICHUS  JOKYMEHTAIUH.
AHaIM3UPOBATh COCTOSIHUE M TEPCHEKTUBBI PA3BUTHUSI ONTOTEXHUKHA B ILIEJIOM U €€
OTNEIbHBIX HampariieHU. [IpumeHsaTs copaBouHble Marepuanbl. [IpencTaBisTh
Marepuanbl Uit oQOpMIICHUS MATEHTOB, TOTOBUTh K MYONWKAllMKM Hay4YHBIE CTaThbU U
oQopMIIATh HAyYHO-TEXHUYECKHE OT4YeT. llepeBoaMTh Hay4yHBIE TEKCTHL. Vckarh
MATeHTHYI0 M HAay4YHO-TeXHHUYECKyro uHGopmaruio. COCTaBIsATh HAYYHO-TEXHUYECKUE
OTYETHI U MOSICHUTEbHBIE 3aITUCKH

Braoems:

[1K-5.3/HB1 HaBwikamu mowcka W W3BJICUEHUS HYXXHOW WH(OpMaIuu 1o paspaboTke
OTITUKO-3JICKTPOHHBIX MPUOOPOB M KOMILIEKCOB TUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIH
B a/IaITHPOBAHHBIX HCTOYHUKAX PA3IMIHOTO THUTIA,

3. MecTo aucuMiinHbl B cTpykrype OIl

Hucrummmaa  (Momyns) B1.0.05  «MHOCTpaHHBIN S3BIK» OTHOCHUTCS K 00s3aTEIBbHOM YacTH
o0OpazoBaTeIbHOM MPOTpaMMBbI U U3ydaeTcs B cemecTpe(ax): 2, 3.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOM
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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Tema 1.1. Mos Ouorpadus, cembs

14

Pasznen 2. O0mmii Kypc
HHOCTPAHHOIO SI3bIKA

130

60

70

Tema 2.1. CoBpeMeHHas cuctema
obOpazoBanus B Poccun, Moit
UHCTUTYT

28

12

16

Tema 2.2. [IpoGiieMbI 5KOJIOTHH B
COBPEMEHHOM MUDE.

28

12

16

Tema 2.3. CtpaHbl U3y4aeMoro
A3bIKa

24

12

12

Tema 2.4. . Cucrema BbICIIETO
obpaszoBanus B CIIIA u
BenukoOpuranuu

22

12

10

Tema 2.5. Poccusi B cOBpeMeHHOM
mupe, MockBa, MO pOTHOU
TOpO/I.

28

12

16

YK-4.2
YK-4.3
YK-4.4
I1IK-2.3

Paznea 3.
IIpogeccuoHaAIBHO-OPHEHTHPOB
AHHBbIN HHOCTPAHHBIN A3BIK

72

34

38

Tema 3.1. Mo cneniMaiabHOCTD:
CoBpeMEHHOE COCTOSIHUE
M3y4aeMoil HayKH, TEXHOJIOTHH.

36

18

18

Tema 3.2. Mos cnenuaibHOCTB!
Hcropus nzydyaeMon HayKu U
BUJIHBIE yUEHBIE

36

16

20

IIK-5.1
I1K-5.3

HToro

216

102

114

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Beoono-koppexkmuenulii Kypc

Tema 1.1. Mos 6uoepaghus, cemvs

dopMupoBaHrEe KOMMYHUKATUBHBIX KOMIIETEHIIMN 110 TeMe «Most buorpadus, cembsi».

Pa3zButne Y CTYACHTOB y‘ICGHO-HOSHaBaTe.HLHBIX U KOMIICHCATOPHBIX KOMHGTGHHI/Iﬁ B paMKax

paGOTBI CO CJIOBapsAMH, y‘-I€6HbIMI/I MarcpuaiaM, ayauo U BUACO KOMIIOHCHTaAMU.

Pa3zButue y CTyZ€HTOB MpPOXYKTHBHBIX HAaBBIKOB MUChbMa B (hopMare H3JIOKEHHS SIIEMEHTApHON

JTUYHON MH(POPMAIUH 0 ce0e, POICTBEHHUKAX, PY3bsIX U 3HAKOMBIX.

PazButne MNPOAYKTHBHbBIX HABLIKOB ITMCbMa B (bopMaTe HAIMUCAaHUSA KOPOTKUX JIMYHBIX JJICKTPOHHBIX

MUCEM U TPEACTABICHUS INYHOM HH(pOpMaLIUK.

I'pammaruka: JInuHble U pUTSKATENbHbIE MecTOMMEHUs. CriocoObl 00pa30BaHUsI MHOXKECTBEHHOTO
YyHucaa MMEH CYIIECTBUTEIbHBIX, OO M NpUTSDKATeNbHBbIN mnagexu. CTeneHH CpaBHEHHS
npusarateiabHbIX U Hapeuni. OnpeaeneHHbl U HeonpeaeneHHbI apTukib. [aron to be. Bpemena

rpymmsl Indefinite (Simple). HenpaBuiibHbIe TI1aromsl.

Pazoen 2. Obuuii Kypc uHOCMPAHHO20 A3bIKA

Tema 2.1. Cospemennas cucmema obpazosanus 6 Poccuu, mou uncmumym
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@opMUpOBaHUE Y CTYACHTOB I'YMaHUTAPHOU JIMYHOCTHOU MO3ULIMY U MUPOIIOHUMAHUS.

Pa3BuTrie HaBBIKOB O3HAKOMHUTEIBHOIO M M3y4Yarollero yreHus no teme «CoBpeMeHHas cucTema
obpasoBanus B Poccuny. UTeHne 1 nepeBoj TEKCTOB.

I'pammaruka: YucinurensHele. BcemoMorarenbHbIE DNIArojibl, IVIAroJIbI-CBA3KA. BpeMeHa rpyIbl
Continuous (Progressive). Bpemena rpymnmsr Perfect

Tema 2.2. [Ipobnemul 2K0102UU 8 COBPEMEHHOM MUPE.

Pa3BuTHe HaBBIKOB ayIupOBaHUs C [OHUMAaHHUEM OCHOBHOIO COJEpXKaHUS U BBIOOPOYHBIM
u3BIeueHneM uHpopmalu Ha 6a3e marepranioB «IIpoOieMbl 3KOJIOTHH B COBPEMEHHOM MUPE.».
Pa3BuTHe HaBBIKOB U3y4alOLIEr0 YTEHHWS M MOHOJOTMYECKOM peud Ha 0a3e TemMaTudecKu
OPUEHTHPOBAHHBIX MAaTEpHUANIOB «3arpsi3HEHHUE OKpPY)KAIOIIEH Cpelbl, COXPAHEHHWE MPHUPOTHBIX
pecypcoB, 60pb0a ¢ pa3TUYHBIMUA BHIAMH 3arps3HEHUN, OEPEKHOE OTHOIICHUE K TIPUPOICH.
I'pammaruka: Bpemena rpymmbel Perfect Continuous (Progressive). ®pasoBble mimaronsl. Twumbl
npemtoxkeHnii. O6pa3zoBaHNE BOIIPOCHUTEIBHBIX M OTPHUIATEIBHBIX MPETOKCHHUI

Tema 2.3. Cmpansl usyuaemozo sA3vika

PazBuTue HaBBIKOB M3YYaIOLIET0 YTEHHS M MOHOJOTMYECKOM peun (mpe3eHTanus) Ha 0Oasze
TEMaTHUYECKH OpPUEHTHPOBAHHBIX MarepuasioB 1o Teme «Ctpanbl u3zydaeMoro s3bika» (CLIA,
BennkoOpuranus: reorpaduieckoe rnojokeHne, CTpaHoBeIIecKast XapaKTepUCTHKA)

I'pammaruka: CrpanatenbHblii 3amor: oOpa3oBaHue U ymnoTpebnaeHue. OcoOCHHOCTH TepeBoja
CTpaJaTeNIbHBIX 000POTOB Ha PyCcCKHii s3bIK. CIOCOOBI BhIpaxkeHus Oy1ymiero BpeMeHu (going to)

Tema 2.4. . Cucmema gvicuezo oopasosanus ¢ CLLA u Benukobpumanuu

dopMmHpoBaHHE MpPAarMaTUYECKUX  YMEHHUHM, BKJIIOYAIOIIUX CIOCOOHOCTh U TOTOBHOCTH
OpUEHTHPOBATbCS B HE3HAKOMOI CTpaHe, yCTaHABIUBaThb PEUYEBOM KOHTAKT MpPHU MYyTEUIECTBUH,
coOJIIOfaTh COLIMANbHBIE HOPMBI U PEYEBOM ITUKET HOCUTENEH S3bIKA.

Pa3BuTHe HaABBHIKOB H3YyYalOlIErO YTCHHWS W MOHOJOTHYECKOM peun (mpe3eHTanus) Ha 0ase
TEeMaTUYECKH OPUEHTUPOBAHHBIX MarepuaioB «Cuctema Beicmiero oOpazoBanuss B CIIA wu
BemukoOopuranum» (Cuctema Bbwicmiero oOpas3oBaHus. crapeimue yHuBepcuteTsl CIIA u
Benmukobpuranum)

I'pammaruka: MonaibHbIE€ TIIAroJIbl

Tema 2.5. Poccus 6 cospemennom mupe, Mockea, Mot poOHOU 20poO.

@opMUPOBAHUE CUCTEMHBIX U AHAJTUTUYECKUX KOMIIETCHIMN B PAMKaxX IPOBEACHUS KOMILIEKCHOIO
aHanmu3a Ha 0a3e m3yueHUs Matepuana rno teme «Poccus B coBpemenHoM mupey. (I'eorpapuueckoe
nonoxenue Poccun, Mocksa — cronuna Poccun, ee uctopudeckast 3Ha4MMOCTb, MO POAHOM TOPO/I,
€r0 UCTOpUS, 10CTONPUMEUATENLHOCTH).

I'pammaruka: [IpsiMast 1 KOCBEHHasl pedb, COITIAaCOBAHUE BPEMEH. byaylee B mpoleiem

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Pazoen 3. Ilpogpeccuonanvno-opuenmupo8anHvlii UHOCHMPAHHBLIL A3bIK

Tema 3.1. Mosa cneyuanvnocmy: Cogpemennoe cocmosiHue uzyuaemou HayKu, mexHoi02uu.
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OpPMHMPOBAaHHE KOMMYHUKATHBHBIX M aHAJUTHUYECKUX KOMIIETEHIMI Ha 0a3e OCBOEHUS TEKCTOB IO
TeMe «Mcropus u3ydyaeMoN HayKU U BUJHBIC YUCHBIEY.

Pa3Butue y cTyneHTOB Mpo¢eCCHOHAIBHOTO MBIIIICHHUS, YMEHHS aHAIU3UPOBAaTh U MPOECKTUPOBAThH
CBOE IIOBEACHME M JEATEIBHOCTb HA IPAKTHKE Yepe3 pa3BUTHE HABBIKOB YCTHOM pedd I10
npoeCCHOHAILHO OPUEHTHPOBAaHHOW TemaTHke «Pa3BuTHe H3ydyaeMOW OTpacid HayKd, BKJIal
YYEHBIX pa3HbIX cTpaH W Poccum B ee pa3BuUTHE, OCHOBHBIC JOCTM)KEHUS, Hanbojee 3HAUYUMbIC
TEOPUH, IPUMEHSIEMBIE B COOTBETCTBYIOLIEH OTPACIIU HAYKN.

I'pammaruka: Henuunsle ¢opmbl miarona: uHuuutus. [Ipuyactue, repynaumid. [lpugactue 1 u 11
(crtocoObl  0oOpa3zoBaHMs, (GYHKUMHM B TNpemiaokeHuH). He3aBUCHMBIM NpUYacTHBIH 00OPOT.
Oo6pa3zoBanue GpopM repyHaus, €ro CBOMCTBA U (PYHKIIUH B MIPEIOKESHNUH, TIEPEBOI.

Tema 3.2. Mos cneyuanvnocms: Mcmopus uzyuaemou HayKu u 8UOHble yieHbvle

®opMUPOBaAaHNE KOMMYHUKATUBHBIX KOMMETEHUHUN MO TeMe «COBPEMEHHOE COCTOSHHE M3ydaeMOM
HAyKH, TEXHOJIOTUI.

dopmHpoBaHHE HABBIKOB MOHOJIOTHYECKON peud 1o TeMe «OCHOBHBIE MPOOJIEMbI HAYKH, pa3TUUYHbIE
TEXHOJIOTHH, TPUMEHSEMble B OTpaciid, WX HU3MEHEHHE U BIUSHUE Ha pPa3BUTHE OTPACIU H
COOTBETCTBYIOLIETO HAIIPABIICHUS B HAyKe, SKCIIEPUMEHT KaK MPOBEPKA TEOPUNY.

Pa3BuTte y cTygeHTOB y4eOHO-NO3HABAaTENbHBIX W KOMIIEHCATOPHBIX KOMIIETEHIMH B paMKax
paboThI co cioBapsMH, YUeOHBIMU MaTepuaiaMH, ayauo U BHI€O KOMIIOHEHTAMMU; Pa3BUTHs YMEHUN
Y HaBBIKOB CaMOCTOSITEIbHOTO NMPUMEHEHHUs MOJYYEHHBIX 3HAHWM B MOMCKE HYKHOTO MaTepualia,
NepeBOl UHIUBUIYaJIbHBIX TEKCTOB, MOATOTOBKA pedepaToB, JOKIAA0B U MPE3eHTAII 110 3aJaHHON
TEMaTHKe.

I'pammaruka: ycunurenbHas KOHCTpYKHMs it is ... that, ymorpeGmenmne used to m would mnsa
BBIPKEHHUSI TOBTOPSAIOIIMXCA JeHCTBUH B mnpouuioM. CTHiIHCTHYECKHE OCOOEHHOCTH peyu.
AOGpeBuaryprl. OCHOBHBIE JIEKCUYECKHE pAa3IMyusi OPUTAHCKOTO M aMEPUKAHCKOTO BapHAaHTOB
AHIVIMICKOTO A3bIKa

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

KonTponbhas pabota

6. Illops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimok  mpoBeAeHHS TMPOMEKYTOUHOM aTTeCTalM  pPEervIaMeHTUPYETCsS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrectand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpamMmam
BBICIIIETO 00pa3oBaHHs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 2 cemecmp.

Ilpomesxcymounas ammecmayus.: IK3amen, 3 cemecmp.
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7. OueHOYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pazoen 2. Obuuii Kypc uHOCMPAHHO20 A3bIKA
Koumponupyemvie HJ[K: 1IK-2.3 VK-4.2 YK-4.3 VK-4.4

Tema 2.5. Poccus 6 cospemennom mupe, Mockea, Mot poOHOL 20poo.
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Answer the question:

What does the science of history of architecture study?

1. Architecture development process in connection with the biological processes

2. The relationship between people and animals

3. Architecture development process in connection with the historical processes
2. Choose the correct expression:

The detailed study of a site is

1. site analysis

2. bird analysis

3. cat analysis

3. Complete the sentence using the correct word:

is your address?

—

. What
2. How
3. That
4. Do you speak Japanese? No, I
1. speaking not
2. speak not
3.don’t
5. Pick up the correct word:
a person or company, responsible for the physical construction of a building is
1. scientist
2. constructor
3. doctor
6. What do we call:
a thin tall structure usually rising above the castle or building that it is attached to?

1. tower
2. table
3. tree

7. When was the University of .Geodesy and Cartograpy founded?
. 1779
2.1920
3.2000

8. What do modal verbs show?

1. modality
2. time
3. voice

—

9. Choose the correct sentence:
. I am a student.
. A student I am.
. A student am I.

W N

10. Packpoiite ckoOKH, yoTpeOisis I1aroyisl B TpeOyIoIeMcs: BpeMeHH.
When I (to come) to Pete's house last Sunday, he (to read) a new book
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11. PackpoiiTe ckoOKH, yHOTpeOsis II1aroisl B TPeOyIOIEeMCsl BpEMEHH.
Yesterday I (to buy) a new pair of gloves, as I (to lose) the old ones.

12. Packpoiite ckoOKH, yoTpeOisis I1aroisl B TpeOyIoIeMcsi BpeMeHH.
I (to meet) him when he (to walk) across the park.

13. Packpoiite ckoOKH, yoTpeOisis I1aroisl B TpeOyIoIeMcs: BpeMeHH.

Don't enter the bedroom! The child (to sleep) there, and he always (to wake) up when somebody (to

open) the door.
14. PackpoiiTe ckoOKH, yIIOTpeOIIsis T1aroiibl B TpeOYIOIIEeMCsT BpEMEHHU.

What the children (to do) now? — Oh, they (to play) the new table game which I (to buy) for them

the day before yesterday.

15. Packpoiite ckoOKH, yoTpeOisis I1aroisl B TpeOyIoIeMcsi BpeMeHH.
We could not go out because it (to rain) hard since early morning.

16. Packpoiite ckoOKH, yoTpeOisis I1aroisl B TpeOyIoIeMcsi BpeMeHH.

When I (to come) home yesterday, my sister already (to return) and (to sit) at the fireplace looking

through some old photographs.
17. PackpoiiTe ckoOKH, yIIOTpeOsIsis T1aroiibl B TpeOYyIOIeMCsl BpEMEHHU.
When morning came, the storm already (to stop), but the snow still (to fall).
18. PackpoiiTe ckoOKH, yroTpeOssis T71aroiibl B TpeOYyIOIIeMCsl BpEMEHHU.
I (to hear) this song several times already, but I cannot remember the words.
19. Ilepenaiite cnenyromme npeaioxenus B Passive Voice.
I bought potatoes yesterday.
20. ITepenaiite cnexyromnue npeaioxeHus B Passive Voice.
We will bring the books tomorrow.
21. Ilepenaiite cnexyromnue npeaioxeHus B Passive Voice.
They are repairing the clock now.
22. Ilepenaiite cneayromnue npeaioxeHus B Passive Voice.
I have translated the whole text.
23. Ilepenaiite cneayromnue npeaioxeHus B Passive Voice.
They broke the window last week
24. Ilepenaiite cnexyromnue npeaioxeHus B Passive Voice.
They were playing tennis from four till five.
25. Ilepenaiite cnexyromnue npeaioxeHus B Passive Voice.
By six o'clock they had finished the work.
26. [lepenaiite cnexyromnue npeaioxeHus B Passive Voice.
They are building a new concert-hall in our street.
27. Ilepenaiite cnenyromnue npeaioxeHus B Passive Voice.
Livingstone explored Central Africa in the 19th century.
28. Ilepenaiite cnexyromnue npeaioxeHus B Passive Voice.
They haven't brought back my skates.
29. TlepenaiiTe mpeaJioKeHUsI B KOCBEHHYIO PEUb.
“My friend lives in Moscow”, said Alec.
30. IlepenaiiTe mpemsioXKeHUsI B KOCBEHHYIO PEUb.
“I can’t explain this rule to you™ said my classmate to me.
31. IlepenaiiTe mpemyioKeHUsI B KOCBEHHYIO PEUb.
He said:” I have just received a letter from my uncle”
32. IlepenaiiTe mpemyioKeHUsI B KOCBEHHYIO PEUb.
She asked me: ”What will you do tomorrow?”’
33. IlepenaiiTe mpemyioKeHUsI B KOCBEHHYIO PEUb.
She asked me:”Why did you come here yesterday?”
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34. Ilepenaiite NpeIOKEHUS B KOCBEHHYIO PEUb.
I asked me uncle: "How long did you stay in Moscow?”
35. Ilepenaiite IpeUIOKEHUS B KOCBEHHYIO PEUb.
The teacher said to me:”Does your father work at a factory?”
36. Ilepenaiite NpeIOKEHUSI B KOCBEHHYIO PEUb.
“Did you go shopping yesterday?”, said grandmother to Mary
37. Ilepenaiite NpeIOKEHUS B KOCBEHHYIO PEUb.
Father said to Nick:”Have you done your homework?”
38. Ilepenaiite nIpeIOKEHUS B KOCBEHHYIO PEUb.
“Tom, go to bed”, said his mother.
39. Ilepenaiite NpeIOKEHUS B KOCBEHHYIO PEUb.
Kate said to her grandmother:”Help me to cook the soup, please”.
40. Ilepenaiite mpenIoKEeHNUs B KOCBEHHYIO PEUb.
“Don’t play in the street”, said the van to the boys.

41. CocraBbTe NpPEANIOKEHUS C MOAAJbHBIMM TJIarojlaMu, PacCTaBUB
nopsiake. [lepeBenure MONIyYUBIINECS PEATIOKEHHUS.
the party / Linda / to / come / might / tonight.

42. CocraBbTe MNPEITOKEHUS C MOJAJIbHBIMHM IJIarojaMu, pacCcTaBUB
nopsizike. [lepeBennuTe MONyIUBIITHECS TPEAJIOKCHHMS.
round / work / have to / farmers / the year / all.

43. CocraBbTe MNpCJIOKCHU € MOJAJIbHBIMU TIJIarojlaMu, pacCTaBHUB
MOPAAKE. HepeBemITe MOJIYYHUBHIUCCA TPCATIOKCHU.

you / not / hospital / noise / must / make / in.

44. CocraBbTe MNPEITOKEHUS C MOJAJIbHBIMHM IJIarojaMu, paccTaBUB
nopsizike. [lepeBenuTe MONyIUBIITHECS TPEAJIOKCHHUS.

the light / I/ switch / may / on ?

45. CocraBbTe MNpCVIOKCHU € MOJAJIbHBIMHU TIJIarojlaMu, pacCTaBHUB
MOPAAKE. HepeBemITe MOJIYYHUBHIUCCA TPCATIOKCHU.

your / look / could / passport / 1/ at ?

46. CocraBbTe MNPEITOKEHUS C MOJAJIbHBIMM IJIarojaMu, pacCcTaBUB
nopsizike. [lepeBennuTe MONyIUBIITHECS TPEAJIOKCHHMS.
catch / last / able to / we / were / train / the.

47. CocraBbTe MNpCIOKCHU € MOJAJIbHBIMHU TIJIarojlaMuv, pacCTaBHUB
MOPAAKE. HepeBemITe MOJIYYHUBHIUCCA TPCATIOKCHU.

didn’t / you / drink / have to / much / yesterday / so.
48. CocraBbTe MNPEITOKEHUS C MOJAJIbHBIMHM IJIarojaMu, pacCcTaBUB
nopsizike. [lepeBennuTe MONyIUBIITHECS TPEAJIOKCHHMS.

ought to / bill / Robert / the electricity / pay / today.

49. CocraBbTe MNpCVIOKCHUS € MOJAJIbHBIMHU TIJIarojlaMu, pacCTaBHUB
MOPAAKE. HepeBemITe MOJIYYHUBHIUCCA TPCATIOKCHU.

better / we / find / a / should / job.

50. CocraBbTe MNpEIIOKEHHS C MOJAJbHBIMHM IJIarojaMu, pacCcTaBUB
nopsizike. [lepeBennuTe MOyIUBIITHECS TPEAJIOKCHHMS.

too much / you / salt / and / eat / sugar / shouldn’t.

Paszoen 3. Ilpogheccuonanvro-opuenmupoeannvlii UHOCMPAHHBLIL A3bIK
Konmponupyemvie /K I1K-5.1 1IK-5.3

Tema 3.2. Mos cneyuanvnocms. Mcmopus usyuaemoul Hayku u 6uOHbvle y4eHble
®dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
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Bonpocsi/3ananus:
1. Translate the text

P-N Junction Photodiode

It is a two-terminal junction device which is operated by first reverse-biasing the junction and then
illuminating it. A reverse-biased P-N junction has a small amount of reverse saturation current Is (or
10) due to thermally-generated electron-hole pairs. In silicon, Is is the range of nanoamperes. The
number of these minority carriers depends on the intensity of light incident on the junction. When the
diode is in glass package, light can reach the junction and thus change the reverse current.

The basic biasing arrangement, construction and symbols of a photodiode are shown in Fig. 53.8. As
seen, a lens has been used in the cap of the unit to focus maximum light on the reverse-biased
junction. The active diameter of these devices is about 2.5 mm but they are mounted in standard
TO-5 packages with a window to allow maximum incident light.

The characteristics of Fig. 53.9 show that for a given reverse voltage, IL (or Is) increases with
increase in the level of illumination. The dark current refers to the current that flows when no light is
incident.

By changing the illumination level, reverse current can be changed. In this way, reverse resistance of
the diode can be changed by a factor of nearly 20.

A photodiode can turn its current ON and OFF in nanoseconds. Hence, it is one of the fastest
photodetectors. It is used where it is required to switch light ON and OFF at a maximum rate.
Applications of a photodiode include

1.detection, both visible and invisible ;

2. demodulation ;

. switching ;

. logic circuit that require stability and high speed ;

. character recognition ;

. optical communication equipment ;

. encoders etc.

N L W

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

2 cemecmp, 3auem
Konmponupyemvie H/IK: VK-4.2 VK-4.3 YK-4.4 IIK-5.1 IIK-2.3 IIK-5.3
Bomnpocei/3ananus:

1. BeinonHuTE MOJIHBIN NUCBMEHHBIN NEPEBOJ CO CIOBAPEM TEKCTA C aHIVIMIICKOTO s3bIKAa HA
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
The flag of the UK is known as the Union Jack. It has its history. It all began in 1603 when Scotland
was joined to England and Wales. The flag is made up of 3 crosses. The upright cross is the Cross of
St. Jeorge the patron saint of England. The white diagonal cross is the cross of St. Andrew, the
patron saint of Scotland. The red diagonal cross is the cross is the cross of St. Patrick, the patron
saint of Ireland. All of them are on the blue background. The national anthem is . The national
currency is pound. Geographically the island of Great Britain is subdivided into 2 main regions:
Lowland Britain and Highland Britain. Lowland Britain comprises southern and eastern England.
Highland Britain consists of Scotland, most of Wales, the Pennines (or the Pennine Chain) and the
Lake District. The highest mountain top is Ben Nevis in Scotland. The chief rivers of Great Britain
are: the Severn, separating England and Wales, the Thames (the longest and the deepest one). The
swiftest flowing river is the Spray. Also the Tweed is famous (the woolen fabric is made here). Every
country in the UK has its own national emblem. The red rose is the national emblem of England, the
thistle is the national emblem of Scotland, the daffodils and the leek are the emblems of Wales, and
the shamrock (a kind of clover) is the emblem of Ireland.

2. BpInosiHUTE MOMHBIN MMCBMEHHBIN MEPEBOJ] CO CIOBAPEM TEKCTA C AaHIIMHCKOTO sI3bIKa HA
pycckuit (1000-1200 m.3H. 3a 45 MuH.)

The United Kingdom is a constitutional monarchy. It has a monarch - a King or a Queen. The present
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British monarch is Queen Elizabeth the Second. She become Queen in 1952. The monarch has little
power and can reign with the support of Parliament. British Parliament is the legislative body at the
country. It consists of two Houses. The House of Commons and House of Lords. Parliament and the
monarch have different roles in the Government of the country. In reality, the House of Commons
has truth power. It introduces new bills. Then they go to the House of Lords for approval. The
functions of the Queen are: to open the sessions of the Parliament, to head the commonwealth, to be
Commander-in-Chief, to declare the war, to make peace. The house of commons is made up of 650
elected knows of members of parliament. The party which has the majority of suits in the
Government and its leader usually becomes prime minister. The prime minister forms his or her
Cabinet Ministers. The chairman of the House of Commons is the Speaker. The chairman of the
House of Lords is the Lord Chancellor. He sits on a special place, which is called the woolsack. It
means that wool made England rich. The members of the House of Lords are not elected, there are
live peers. There are several political parties in Great Britain. They are the Conservative, the Liberal,
the Labor, the Social Democratic and the Communist parties. Prime minister of the country Boris
Johnson is leader of the Conservative Party.

3. BeInosHKTE NMOJIHBIN NUCBMEHHBIN NIEPEBOJ CO CIOBAPEM TEKCTA C AaHIVIMICKOIO s3bIKAa HA
pycckuit (1000-1200 n.3H. 32 45 MuH.)
Siberia, in the north of Russia, is one of the coldest, harshest places on earth. Famed for its
inhospitable climate, it is also mineral-wealthy and unexploited — a true frontier region. Although it
has attracted mining companies for decades, the challenging landscape and conditions have meant
they have only just begun to scratch the surface of the area’s potential.
This could now be changing; as climate change leads to warmer temperatures, ice and permafrost are
melting and potentially easing the mining process. The mining sector is the second biggest
contributor to GDP in Russia, and is expected to continue to play an important role in its economy.
Mining in Siberia grew exponentially during the 20th century, as successive governments and leaders
sought to take advantage of it. “The Siberian region is rich in minerals including coal, gold, diamond
and iron ore,” says Globaldata analyst Alok Shukla. “Coal is largely extracted from Kemerovo,
Krasnoyarsk Krai, Sakha (Yakutia), Republic of Khakassia, and Irkutsk Oblast. Gold originates
mainly from Krasnoyarsk Krai and Irkutsk Oblast.”
Russia is responsible for 7% of global aluminium production, and 95% of this takes place in Siberia.
It is home to Russia’s largest coal mine, the Arshanovsky pit in the Khakassia Republic which
opened in 2015. When at full capacity it is expected to produce 10 million tonnes of coal, and there
are already plans to expand it further. Siberia and the Far East also hold 84% of Russia’s known gold
reserves.
But much remains unexplored or inaccessible in Siberia still, leaving the true mineral wealth of the
region uncertain. In 2016, a mineral was discovered in Siberia unlike any ever found naturally
occurring on earth. Instead it appears to be similar to lab-grown metal-organic frameworks. Such
discoveries highlight the potential of a region so long hidden under ice and thick forests.

4. BBINONHUTE MOJHBIN MMCbMEHHBIN MEPEBOJ] CO CIOBAPEM TEKCTA C AHIVIMICKOIO s3bIKAa Ha
pycckuit (1000-1200 n.3H. 3a 45 MuH.)
In recent years, climate change has been a much talked about issue, with many debates over its
possible impact on the world, and some even going so far as to question its very existence. However,
with the undeniable increase in greenhouse emissions on Earth, there can be no doubt that the earth
is becoming warmer.
So what exactly does this mean for the future of our planet? In chilly places like the UK, we may
think to ourselves: ‘Finally, warmer weather!” But global warming will in fact cause extreme weather
conditions, meaning that our winters would be even colder than they are now. More than that,
warmer temperatures will lead to the melting of ice in the north and south poles, which in turn will
lead to rising sea levels across the globe. This is particularly troubling for low coastal regions such as
Florida in the USA which would be among the first to be flooded, along with many islands around
the world, including the United Kingdom. In 1000 years or so, all these places and more will be
submerged underwater.
So where will be able to live? Unless we can find a way to evolve into mermaids and mermen, which
doesn’t look promising, the only solution is to move elsewhere. There will be little choice left once a
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large proportion of the land is lost to the sea, and other remaining places will be so hot that they will
be absolutely impossible to survive in. It is possible, then, that the once frozen poles of the Arctic
and Antarctica will be suitable enough to live in, having melted its ice and warmed up.
It’s a scary thought to imagine such devastation on Earth. Perhaps if people start to realize how their
actions now can have such a profound impact on future generations, they will change their attitude
and start to think more about caring for the environment, in order to save it.

5. BBINIOJIHUTE MOIHBIM MUCBMEHHBIN IIEPEBOJ] CO CI0BAPEM TEKCTA C aHITIMHCKOTO sI3bIKa Ha
pycckuit (1000-1200 n.3H. 32 45 MuH.)
Inland Weather in Wales
The higher you get in Wales, the colder and wetter it gets. And as you move away from the coasts,
Wales is quilted with river valleys separated by increasingly higher hills. The Brecon Beacons in
south Wales, are softly rolling but enormous, windswept hills where winter temperatures below
freezing and snowfalls are not uncommon. Further north, in the inland mountains of Snowdonia
National Park, heavy precipitation can be extreme. One mountain peak, Crib Goch, may be the
wettest place in the entire country with an astonishing 176 inches of rainfall annually.2 And on the
highest peaks, it snows a great deal.
Mount Snowdon, at 3,560 feet and the highest U.K. mountain south of Scotland, can experience
snowfall from October to May.
Snowfall at lower altitudes is rare, with an average of only 10 days a year with snow lying on the
ground in the south and west Wales. On the other hand, the mountains of Snowdonia average 30 days
a year with snowfall lying on the ground.
Autumn and Winter in Wales
In September, temperatures linger in the 60s but fall away rapidly through October and November
into the high 40s. January and February are the coldest months with temperatures hovering around
freezing or slightly above in higher areas and in the high 40s along the coast. Temperatures at night
are usually 10 to as much as 15 degrees Fahrenheit colder depending on where you are in the
country.
October through January are the wettest months. Rain tends to fall in short, sharp and very heavy
showers. November is particularly squally with rain accompanied by gusty winds.

6. BrinosHuTE NMOJIHBIN NUCHMEHHBIN NIEPEBOJ CO CIOBAPEM TEKCTA C aHIVIMICKOIO s3bIKa Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
Scotland is a country in the north of Great Britain. It is a part of the United Kingdom. Scotland is
divided into three natural regions: the Southern Uplands, the Central Lowlands and the Highlands
and islands. A lot of places in Scotland are a natural paradise, still untouched by man.
The capital of Scotland is Edinburgh, well known for its castle. Glasgow is the industrial capital of
Scotland. It is the third largest city in Great Britain. The typical products of Scotland are timber,
whisky, salmon. Golf is the Scottish natural sport and it seems to have originated in this country.
Scotland is also the land of myths and mysteries; every castle has its ghost. Glamis Castle is said to
have nine of them. And of course everyone knows about the Loch Ness Monster. 'Nessie" is said to
be about six meters long, with a long, thin neck. The first report of the monster in Loch Ness was in
565 A.D. Since 1934, thousands of people claimed to they had seen the monster. Scientists have
investigated the Loch and taken pictures but no scientific explanation of the mystery has been given.
Scotland is the north part of Great Britain. Five million people live in Scotland. Edinburgh is the
capital of Scotland.

7. BBINIOJIHUTE MOJIHBIM UCBMEHHBIN IIEPEBOJ CO CI0BAPEM TEKCTA C AHITIMHCKOTO s3bIKa Ha
pycckuit (1000-1200 n.3H. 3a 45 MuH.)
The London Eye, or the Millennium Wheel, is a cantilevered observation wheel on the South Bank
of the River Thames in London. It is Europe's tallest cantilevered observation wheel, and is the most
popular paid tourist attraction in the United Kingdom with over 3 million visitors annually. It has
made many appearances in popular culture.
The structure is 135 metres (443 ft) tall and the wheel has a diameter of 120 metres (394 ft). When it
opened to the public in 2000 it was the world's tallest Ferris wheel. Its height was surpassed by the
167 metres (548 ft) High Roller (Las Vegas) in 2014. Supported by an A-frame on one side only,
unlike the taller Nanchang and Singapore wheels, the Eye is described by its operators as "the
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world's tallest cantilevered observation wheel".
The London Eye used to offer the highest public viewing point in London until it was superseded by
the 245-metre-high (804 ft) observation deck on the 72nd floor of The Shard, which opened to the
public on 1 February 2013.
In March 2020, the London Eye celebrated its 20th birthday by turning several of its pods into
experiences themed around London, in partnership with its sponsor lastminute.com. The special
experiences included a pub in a capsule, a west end theatre pod and a garden party with flower
arrangements to represent the eight London Royal parks.

8. BBINOIHUTE NOJHBIA TMCHbMEHHBIA TIEPEBOJ] CO CJIOBAPEM TEKCTAa C aHINIMMCKOTO A3bIKa Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
The Shard, located in London, is one of the most iconic skyscrapers in the United Kingdom and a
prominent feature of the city’s skyline. Completed in 2012, it was designed by the renowned
architect Renzo Piano and stands at a height of 310 meters (1,016 feet), making it the tallest building
in the UK and the fifth tallest in Europe. The Shard's unique design resembles a shard of glass, with
its tapering form and reflective facade that changes appearance with the weather and time of day.
The construction of The Shard began in 2009 and was part of a larger redevelopment project for
London Bridge Station and its surrounding area. The building consists of 95 floors, with a mix of
office space, restaurants, a hotel, and residential apartments. The top floors house an observation
deck known as "The View from The Shard," which offers breathtaking panoramic views of London
and beyond, attracting millions of visitors each year.
One of the most notable features of The Shard is its innovative use of glass. The fagcade is made up of
11,000 glass panels that create a shimmering effect, allowing natural light to flood the interior spaces
while providing stunning views for those inside. The building is also designed with sustainability in
mind; it incorporates energy-efficient systems and has achieved a BREEAM rating for its
environmental performance.
The Shard has become a symbol of modern London and is often featured in films, television shows,
and promotional materials for the city. Its presence has also spurred further development in the
surrounding area, contributing to London's status as a global financial hub.
In addition to its architectural significance, The Shard has played host to various cultural events and
exhibitions since its opening. It has become a popular venue for corporate events, weddings, and
private functions due to its stunning views and luxurious amenities.
Overall, The Shard represents not only an architectural achievement but also a testament to London's
ongoing evolution as a vibrant metropolis. Its striking design and multifunctional use make it an
essential part of the city's landscape and an enduring attraction for both locals and tourists alike.

9. BpInosHUTE TTOHBIN MUCHMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTA C AHIIMHCKOTO SI3bIKa HA
pycckuii (1000-1200 m.3H. 3a 45 MuH.)
As one of the world’s leading cities, London is at the forefront of addressing climate change and
environmental sustainability. The Greater London Authority (GLA) has set an ambitious target to
achieve net-zero carbon emissions by 2030. This goal reflects a commitment to creating a cleaner,
healthier, and more sustainable urban environment for current and future generations.
Understanding the Zero Carbon Target
The zero carbon target means that London aims to balance the amount of greenhouse gases emitted
with the amount removed from the atmosphere. This involves reducing emissions across various
sectors, including transportation, buildings, energy production, and waste management. The target is
not just about reducing carbon footprints but also about fostering resilience against climate impacts.
To achieve its zero carbon goal, London is implementing strategies across several key areas:
Energy Efficiency in Buildings: A significant portion of London’s emissions comes from buildings.
The GLA is promoting retrofitting existing structures to improve energy efficiency and encouraging
new developments to meet stringent sustainability standards. Initiatives include the London Plan,
which mandates higher energy performance standards for new buildings.
Renewable Energy Transition: Increasing the use of renewable energy sources is crucial for reducing
carbon emissions. London aims to expand solar energy installations, wind power projects, and other
renewable technologies. The city is also exploring community energy schemes that empower
residents to generate and share renewable energy.
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Sustainable Transport: Transportation is another major contributor to London's carbon footprint. The
city is investing in public transport infrastructure, expanding cycling networks, and promoting
electric vehicles (EVs). Initiatives like the Ultra Low Emission Zone (ULEZ) aim to reduce air
pollution and encourage cleaner modes of transport.

Waste Management: Reducing waste and increasing recycling rates are essential components of
London's sustainability strategy. The city is working towards a circular economy model that
minimizes waste generation and maximizes resource recovery through recycling and composting
programs.

Innovation and Technology

London recognizes that innovation plays a critical role in reaching its zero carbon goal. The city is
investing in smart technologies that enhance energy efficiency and reduce emissions. This includes
smart grids for better energy management, data analytics for optimizing transport systems, and
digital platforms that facilitate sustainable practices among residents.

London's zero carbon target represents a bold vision for a sustainable future—a future where
economic growth does not come at the expense of environmental health. By prioritizing energy
efficiency, renewable energy adoption, sustainable transport solutions, waste reduction strategies,
community engagement, and technological innovation, London aims to lead by example in the global
fight against climate change. Achieving this ambitious goal will not only benefit the environment but
also enhance the quality of life for all Londoners by creating a cleaner, greener city for generations to
come.

10. BeimosiHUTE MOJIHBIM MUCBMEHHBIN MTEPEBOJ] CO CIOBApPEM TEKCTa C aHINIUMCKOTO S3bIKa Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
The climate of the United Kingdom is characterized by its temperate maritime conditions, which
result in relatively mild temperatures, moderate rainfall, and a lack of extreme weather events
compared to many other regions. However, the UK is not immune to the impacts of climate change,
which pose significant challenges to its environment, economy, and society. Understanding the
current climate dynamics and the implications of climate change is crucial for developing effective
strategies for mitigation and adaptation.
The UK experiences four distinct seasons, with average temperatures ranging from about 1°C (34°F)
in winter to 20°C (68°F) in summer. Rainfall is distributed fairly evenly throughout the year, with
some regions, particularly in the west and north, receiving significantly more precipitation than
others. The climate varies across the country:
Southern England: Generally warmer and drier, with milder winters.
Northern England and Scotland: Cooler temperatures and higher rainfall.
Coastal Areas: Influenced by maritime conditions, leading to milder winters but also increased
vulnerability to storms and flooding.
The effects of climate change are becoming increasingly evident in the UK:
Rising Temperatures: Average temperatures have increased by approximately 1°C since the late 19th
century. This trend is expected to continue, leading to hotter summers and milder winters.
Increased Rainfall and Flooding: While overall rainfall may not significantly increase, extreme
weather events are becoming more frequent. Heavy rainfall can lead to flooding, particularly in urban
areas with inadequate drainage systems.
Sea Level Rise: Coastal areas are at risk due to rising sea levels caused by melting ice caps and
thermal expansion of seawater. This threatens communities, infrastructure, and ecosystems along the
coast.
Biodiversity Loss: Changing climates can disrupt ecosystems and habitats, leading to shifts in
species distribution and increased risks for native wildlife.
Climate Adaptation Strategies: The government is developing strategies to adapt to climate impacts
through improved infrastructure resilience, flood defenses, and sustainable land management
practices.
Investment in Renewable Energy: The UK has made significant strides in transitioning to renewable
energy sources such as wind (both onshore and offshore), solar power, and biomass. This shift aims
to reduce reliance on fossil fuels and lower carbon emissions.
Local communities play a vital role in addressing climate change. Initiatives such as community-led
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renewable energy projects, tree planting campaigns, and local sustainability programs empower
residents to take action at a grassroots level. Public awareness campaigns also aim to educate citizens
about their carbon footprints and encourage sustainable practices.

The UK's climate presents both challenges due to the impacts of climate change and opportunities
for innovation towards a sustainable future. By committing to ambitious targets like net-zero
emissions, investing in renewable energy sources, engaging communities in sustainability efforts,
and adapting infrastructure for resilience against extreme weather events, the UK aims not only to
mitigate its own environmental impact but also to serve as a global leader in addressing one of
humanity's most pressing issues—climate change. As these efforts continue to evolve, they will
shape the future landscape of both the environment and society across the nation.

11. BInonaHUTE NOJHBIA MUCHbMEHHBIN MIEPEBOJT CO CJIIOBAPEM TEKCTA C AaHIIMHMCKOIO SI3bIKA Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
The population of the United Kingdom (UK) is a dynamic and diverse entity, reflecting a rich
tapestry of cultures, ethnicities, and histories. As of 2023, the estimated population stands at
approximately 67 million people, making the UK one of the most populous countries in Europe.
Understanding the demographic trends and characteristics of the UK population is essential for
addressing social, economic, and political challenges.
The UK is characterized by its multicultural society. The population includes a wide range of ethnic
groups, with White British being the largest demographic, followed by significant communities of
South Asian, Black, Mixed, and other ethnic backgrounds. Major cities like London, Birmingham,
Manchester, and Leicester are particularly known for their cultural diversity. London alone is home
to over 300 languages spoken by its residents.
The UK has experienced fluctuating population growth rates over the years. Following a period of
steady growth in the early 21st century, recent trends indicate a slowdown in growth due to various
factors such as declining birth rates and changes in immigration patterns. The fertility rate in the UK
has fallen below the replacement level of 2.1 children per woman, leading to concerns about an
aging population.
One of the most significant demographic challenges facing the UK is its aging population. Advances
in healthcare and living standards have contributed to increased life expectancy, which currently
averages around 81 years. As a result, the proportion of older adults (aged 65 and over) is rising
rapidly. This shift presents challenges for healthcare services, pensions, and social care systems as
they adapt to meet the needs of an older demographic.
Migration has played a crucial role in shaping the UK’s population dynamics. Historically a
destination for immigrants seeking better opportunities, recent years have seen changes in migration
patterns due to political events such as Brexit and global crises like the COVID-19 pandemic. While
net migration has fluctuated, it remains a vital component of population growth and contributes to
workforce diversity.
The population of the United Kingdom is characterized by its diversity and complexity. As it
navigates challenges such as an aging demographic and changing migration patterns, understanding
these dynamics will be crucial for shaping effective policies that promote social cohesion and
economic stability. By embracing its multicultural identity while addressing regional disparities and
demographic shifts, the UK can work towards a future that benefits all its residents.

12. BeImoyiHUTE NOJIHBIM MUCbMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTa C aHINIMMCKOTO S3bIKa Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
The economy of the United Kingdom (UK) is one of the largest and most developed in the world,
characterized by a diverse range of industries, a strong services sector, and a significant global
presence. As of 2023, the UK economy is recovering from the impacts of the COVID-19 pandemic
and navigating challenges such as inflation, supply chain disruptions, and geopolitical uncertainties.
The UK economy is primarily service-oriented, with services accounting for approximately 80% of
GDP. Key sectors include finance, healthcare, education, retail, and tourism. London serves as a
global financial hub, hosting numerous banks, investment firms, and insurance companies. The City
of London and Canary Wharf are central to this financial activity, attracting international investment
and talent.
Manufacturing remains an important part of the economy, contributing around 10% to GDP. The UK
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has a strong manufacturing base in industries such as aerospace, automotive, pharmaceuticals, and
food production. Despite facing challenges from globalization and competition, British
manufacturers continue to innovate and adapt to changing market demands.

The UK is a significant player in international trade. It exports goods and services worth hundreds of
billions annually, with major trading partners including the European Union (EU), the United States,
China, and Japan. Key exports include machinery, vehicles, pharmaceuticals, and financial services.
Post-Brexit trade dynamics have shifted as the UK navigates new trade agreements outside the EU
framework. The government has sought to establish free trade agreements with various countries to
enhance market access for British businesses.

Despite its strengths, the UK economy faces several challenges:

Inflation: Rising inflation rates have impacted consumer purchasing power and business costs. The
Bank of England has responded with monetary policy adjustments to stabilize prices.

Supply Chain Disruptions: Global supply chain issues have affected various sectors, leading to
delays in production and increased costs for businesses.

Geopolitical Uncertainties: Ongoing geopolitical tensions can influence trade relationships and
economic stability.

The economy of the United Kingdom is marked by its resilience and adaptability in the face of
challenges. With a strong services sector at its core and ongoing efforts towards innovation and
sustainability, the UK continues to play a vital role in the global economic landscape. As it navigates
post-pandemic recovery while addressing inflationary pressures and labor market dynamics, strategic
policies will be essential for fostering growth that benefits all segments of society.

13. BeimosiHUTE MOJIHBIM MUCBMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTa C aHINIUMCKOTO S3bIKa Ha
pycckuii (1000-1200 m.3H. 3a 45 MuH.)
London, the capital city of England and the United Kingdom, boasts a rich and diverse history that
spans over two millennia. Its origins can be traced back to the Roman period when it was established
as Londinium around AD 43. The Romans recognized the strategic importance of the River Thames
for trade and transportation, leading to the rapid growth of the settlement. By the end of the first
century, Londinium had developed into a bustling town with a population of around 60,000,
complete with a forum, basilica, and defensive walls.
Following the decline of Roman rule in the early 5th century, London experienced a period of
instability and fragmentation. The Anglo-Saxons began to settle in the area, and by the 9th century, it
had become an important trading hub known as Lundenwic. However, this prosperity was threatened
by Viking invasions, leading to the establishment of fortified settlements.
The Norman Conquest in 1066 marked a significant turning point in London's history. William the
Conqueror built the Tower of London as a symbol of power and control over the city. The
subsequent centuries saw London grow in importance as a political and economic center. The
establishment of institutions such as Parliament and the Church further solidified its status.
The medieval period was marked by significant events such as the Black Death in 1348, which
decimated London's population but also led to social and economic changes. The city continued to
expand during the Tudor period, becoming a cultural hub under monarchs like Henry VIII and
Elizabeth I.
The Great Fire of London in 1666 was another pivotal moment that reshaped the city. It destroyed
much of medieval London but also provided an opportunity for reconstruction. Sir Christopher Wren
played a crucial role in redesigning St. Paul's Cathedral and other buildings that defined London's
skyline.
The Industrial Revolution in the 18th and 19th centuries transformed London into one of the world's
largest cities. It became a center for finance, trade, and industry, attracting millions from rural areas
and abroad. This rapid urbanization brought challenges such as overcrowding and pollution but also
led to advancements in infrastructure, including railways and public transport.
The 20th century saw London endure two World Wars, which caused significant destruction but also
fostered resilience among its inhabitants. Post-war reconstruction efforts led to modernization while
preserving historical landmarks.
Today, London is a vibrant global city known for its cultural diversity, economic significance, and
historical heritage. From its Roman roots to its status as a modern metropolis, London's history is a
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testament to its ability to adapt and thrive through centuries of change.

14. BpInonHUTE MOJHBIA MHCbMEHHBIN NIEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKHCKOTO A3bIKA Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
Moscow, the capital city of Russia, has a rich and complex history that dates back to its founding in
the 12th century. The city was first mentioned in historical records in 1147 when Prince Yuri
Dolgoruky invited other princes to a feast. Initially, Moscow was a small settlement on the banks of
the Moskva River, but its strategic location made it an important center for trade and politics.
In the late 13th century, Moscow began to rise in prominence under the leadership of Prince Ivan I,
also known as Ivan Kalita. He managed to consolidate power and expand the territory, establishing
Moscow as a significant principality. The city became the center of the Russian Orthodox Church
after the fall of Kiev to the Mongols in 1240, further enhancing its influence.
The Mongol invasion in the 13th century led to several decades of domination known as the "Tatar
Yoke." Despite this oppression, Moscow gradually gained strength and autonomy. By the late 15th
century, under Grand Prince Ivan III (Ivan the Great), Moscow successfully overthrew Mongol rule
and expanded its territory significantly. Ivan III also initiated major construction projects, including
the Kremlin's stone walls and towers, which still stand today.
The 16th century saw the rise of Ivan IV (Ivan the Terrible), who was crowned as Russia's first tsar in
1547. His reign marked both expansion and turmoil; while he expanded Russian territory into
Siberia, his later years were characterized by paranoia and violence, leading to a period of instability
after his death in 1584.

The Time of Troubles (1598-1613) followed, marked by political chaos and foreign intervention.
This period ended with the establishment of the Romanov dynasty in 1613, which would rule Russia
for over three centuries. Under Peter the Great in the late 17th and early 18th centuries, Moscow
faced competition from St. Petersburg as a political center but remained culturally significant.
The 19th century brought significant changes with industrialization and social upheaval. The
Decembrist revolt in 1825 highlighted growing discontent among Russian elites. The city also played
a crucial role during events such as Napoleon's invasion in 1812 when much of Moscow was burned
to prevent French forces from using it.
The early 20th century was marked by revolutionary fervor. The Bolshevik Revolution in 1917 led to
significant political changes; Moscow became the capital of Soviet Russia and later the Soviet
Union. Under communist rule, extensive urban development transformed Moscow into a symbol of
Soviet power.
After World War II, Moscow emerged as a global superpower's capital during the Cold War era. The
city continued to grow economically and culturally despite facing challenges such as political
repression.
With the dissolution of the Soviet Union in 1991, Moscow underwent significant transformations as
Russia transitioned towards a market economy. Today, it stands as a vibrant metropolis known for its
rich history, diverse culture, and economic significance on both national and global stages.

15. BeimosiHUTE MOJIHBIM MUCBMEHHBIN TTEPEBOJ] CO CIOBAPEM TEKCTa C aHINIUMCKOTO S3bIKa Ha
pycckuii (1000-1200 m.3H. 3a 45 MuH.)
Three Famous Places in London
London, a city steeped in history and culture, is home to numerous iconic landmarks. Among them,
the Tower of London, Buckingham Palace, and the British Museum stand out as must-visit
destinations that reflect the city’s rich heritage.
1. The Tower of London
The Tower of London, a UNESCO World Heritage Site, is one of the most famous historical
landmarks in the city. Founded by William the Conqueror in 1066, this imposing fortress has served
various roles throughout its history, including royal palace, prison, and treasury. The Tower is
perhaps best known for housing the Crown Jewels, a stunning collection of royal regalia that
includes crowns, scepters, and other ceremonial items. Visitors can explore its medieval architecture,
learn about its storied past through guided tours led by the Yeoman Warders (commonly known as
Beefeaters), and hear tales of intrigue and imprisonment associated with figures like Anne Boleyn
and Sir Thomas More.
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2. Buckingham Palace
Buckingham Palace serves as the official residence of the British monarch and is an enduring symbol
of the British monarchy. Originally built in 1703 as a townhouse for the Duke of Buckingham, it
became a royal residence in 1837 when Queen Victoria ascended to the throne. The palace features
775 rooms and is surrounded by beautiful gardens. One of its most popular attractions is the
Changing of the Guard ceremony, which takes place daily during summer and every other day during
winter. Visitors can also tour the State Rooms during certain months when they are open to the
public, offering a glimpse into royal life and opulence.
3. The British Museum
The British Museum is one of the world’s oldest and most comprehensive museums dedicated to
human history and culture. Established in 1753, it houses an extensive collection of over eight
million works from various civilizations across the globe. Highlights include the Rosetta Stone,
which was key to deciphering Egyptian hieroglyphs; the Elgin Marbles from the Parthenon; and
mummies from ancient Egypt. The museum's architecture is equally impressive, featuring a stunning
glass-roofed Great Court that provides a modern contrast to its historic galleries. Admission to the
museum is free, making it accessible to millions who come to explore its vast array of artifacts.

16. BeimosiHUTE MOJIHBIM MUCBMEHHBIN TTEPEBOJ] CO CIOBAPEM TEKCTa C aHINIUMCKOTO S3bIKa Ha
pycckuii (1000-1200 m.3H. 3a 45 MuH.)
The Center of London: A Vibrant Hub of Culture and History
The center of London is a bustling metropolis that serves as the heart of the United Kingdom's
capital. This area is not only a financial powerhouse but also a cultural epicenter, rich in history and
diversity. Spanning several boroughs, including Westminster and the City of London, the central area
is home to iconic landmarks, world-class museums, and vibrant neighborhoods.
One of the most recognizable features of central London is its historic architecture. The Houses of
Parliament, with the iconic Big Ben (now known as the Elizabeth Tower), stands majestically along
the River Thames. This Gothic Revival masterpiece is not only a symbol of British democracy but
also a UNESCO World Heritage Site. Nearby, Westminster Abbey has been the site of royal
ceremonies for centuries, including coronations and weddings, making it a significant religious and
historical landmark.
Just a short walk away lies Trafalgar Square, a lively public space that commemorates Admiral
Nelson’s victory at the Battle of Trafalgar. The square is adorned with the impressive Nelson's
Column and is surrounded by notable institutions such as the National Gallery, which houses an
extensive collection of European paintings. This area often hosts events and gatherings, making it a
focal point for both locals and tourists.
Shopping enthusiasts flock to Oxford Street, one of Europe’s busiest shopping streets, featuring over
300 shops ranging from high-street brands to luxury boutiques. Nearby Regent Street offers a more
upscale shopping experience with its elegant architecture and flagship stores. For those seeking a
more eclectic vibe, Covent Garden provides a mix of shops, street performances, and dining options
in a charming setting.
Cultural experiences abound in central London. The West End is renowned for its theaters
showcasing world-class productions ranging from classic plays to contemporary musicals. Visitors
can enjoy everything from Shakespearean dramas to modern hits like "The Lion King" or
"Hamilton." The area’s vibrant nightlife also includes an array of pubs, bars, and restaurants offering
diverse cuisines from around the globe.
Central London is well-connected by an extensive public transport system that includes buses and
the iconic London Underground (the Tube). This accessibility makes it easy for visitors to explore
various neighborhoods such as Soho, known for its lively atmosphere and nightlife; Chinatown, with
its authentic Asian cuisine; and Southbank, which offers stunning views along the Thames River.
In addition to its historical significance and cultural offerings, central London is also home to green
spaces like Hyde Park and St. James's Park. These parks provide a tranquil escape from the urban
hustle and bustle where visitors can relax or enjoy outdoor activities.
In summary, the center of London is a dynamic blend of history, culture, shopping, and
entertainment. Its iconic landmarks tell stories of Britain’s past while contemporary attractions
reflect its vibrant present. Whether you’re exploring historic sites or indulging in modern
experiences, central London offers something for everyone—a true testament to its status as one of
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the world’s great cities.

17. BpINONHUTE MOJHBIA MHCbMEHHBIN NIEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKMCKOTO A3bIKA Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
The center of Moscow is a vibrant and bustling area that serves as the heart of Russia's capital.
Known for its rich history, stunning architecture, and cultural significance, this part of the city
attracts millions of visitors each year. The blend of historical landmarks and modern developments
creates a unique atmosphere that reflects both the past and the present.
At the core of Moscow lies the iconic Red Square, one of the most famous squares in the world. This
UNESCO World Heritage Site is surrounded by remarkable structures, including the colorful St.
Basil's Cathedral with its distinctive onion domes, which has become a symbol of Russia itself. The
square also features the imposing walls of the Kremlin, a fortified complex that serves as the official
residence of the President of Russia. The Kremlin is home to several palaces and cathedrals,
showcasing stunning examples of Russian architecture and art.
Adjacent to Red Square is Lenin's Mausoleum, where visitors can pay their respects to the founder of
the Soviet Union. The mausoleum stands as a reminder of Russia's tumultuous history and its impact
on contemporary society. Nearby, GUM (Glavny Universalny Magazin), a historic department store
with an elegant glass roof, offers a luxurious shopping experience with high-end boutiques and cafes.
Moscow’s central area is also known for its impressive metro system, often referred to as one of the
most beautiful in the world. Many metro stations are adorned with intricate mosaics, chandeliers, and
sculptures that reflect Soviet-era art and design. Stations like Komsomolskaya and Mayakovskaya
are particularly noteworthy for their stunning aesthetics.
Cultural experiences abound in central Moscow. The Bolshoi Theatre is renowned for its ballet and
opera performances, attracting art lovers from around the globe. Just a short walk away lies
Tverskaya Street, one of Moscow’s main thoroughfares lined with shops, restaurants, and theaters.
This bustling street epitomizes modern Moscow while still retaining elements of its historical charm.
For those seeking green spaces amidst the urban landscape, Gorky Park offers a refreshing escape.
This expansive park features walking paths, open-air cafes, and recreational activities such as cycling
and rollerblading. It serves as a popular gathering place for locals and tourists alike.
The center of Moscow is also home to numerous museums that showcase Russian art and history.
The State Tretyakov Gallery houses an extensive collection of Russian fine art from various periods,
while the Pushkin State Museum of Fine Arts features works from European masters.
As night falls, central Moscow transforms into a lively hub filled with nightlife options ranging from
trendy bars to traditional Russian restaurants offering local cuisine. The illuminated skyline adds to
the city’s charm as visitors enjoy evening strolls along the Moskva River or through historic streets.

18. BeimosiHUTE NMOJIHBIM MUCbMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTa C aHINIUMCKOTO S3bIKa Ha
pycckuii (1000-1200 m.3H. 3a 45 MuH.)
The Moscow Kremlin is one of the most iconic landmarks in Russia and serves as a powerful symbol
of the nation’s history and political authority. Located in the heart of Moscow, this fortified complex
has been the center of Russian power for centuries, housing the offices of the President of Russia and
serving as a UNESCO World Heritage Site.
The Kremlin's history dates back to the 12th century when it was established as a wooden fort. Over
the years, it evolved into a grand stone fortress, with its walls and towers constructed from red brick
in the late 15th century under the direction of Italian architects. The Kremlin's imposing walls stretch
for over two kilometers and are punctuated by 20 towers, each with its own unique design and
historical significance. The most famous of these is the Spasskaya Tower, adorned with a clock that
chimes on the hour and serves as a symbol of Moscow itself.
Within the Kremlin's walls lies a treasure trove of architectural marvels and historical sites. The
Cathedral Square is at its heart, surrounded by three magnificent cathedrals: the Assumption
Cathedral, where Russian tsars were crowned; the Archangel Cathedral, which houses the tombs of
many Russian princes; and the Annunciation Cathedral, known for its stunning frescoes. These
cathedrals showcase exquisite examples of Russian Orthodox architecture and art.
Another significant structure within the Kremlin is the Grand Kremlin Palace, which was built in the
19th century as a residence for Russian tsars. Today, it serves as an official residence for the
President and hosts important state ceremonies. The palace features opulent interiors adorned with
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lavish decorations that reflect Russia’s imperial past.
The State Armory Museum (Opyxetinas I[lanara) is another highlight within the Kremlin complex.
It houses an impressive collection of royal artifacts, including crowns, thrones, ceremonial weapons,
and carriages used by Russian monarchs. Visitors can explore exhibits that showcase Russia’s rich
cultural heritage and craftsmanship.
The Kremlin is not only a historical site but also an active political center. It has witnessed
significant events throughout Russian history, from grand coronations to pivotal political decisions.
Today, it remains a symbol of national pride and authority.
Surrounding the Kremlin are beautiful gardens and parks that offer stunning views of this historic
site. The Alexander Garden features well-maintained pathways, fountains, and monuments
commemorating key figures in Russian history. Visitors can stroll through these green spaces while
enjoying picturesque views of the Kremlin’s towers.
Access to the Kremlin is available to tourists who wish to explore its rich history firsthand. Guided
tours provide insights into its architectural wonders and historical significance while allowing
visitors to appreciate its beauty up close.

19. BeInonHUTE MOIHBIA MHCEMEHHBIN IEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKMCKOTO A3bIKA Ha
pycckuit (1000-1200 n.3H. 32 45 MuH.)
The Tower of London, one of the most famous landmarks in England, has a rich and complex history
that spans over 1,000 years. Founded by William the Conqueror in 1066 as part of the Norman
Conquest, the Tower was originally built to assert his power over the newly acquired territory. The
White Tower, its central structure, is an impressive example of Norman military architecture and
served as a royal palace and fortress.
Throughout its history, the Tower has played various roles: it has been a royal residence, a treasury,
an armory, and even a menagerie. Its strategic location on the banks of the River Thames made it an
essential defensive stronghold for London. The Tower's walls have witnessed numerous significant
events, including royal ceremonies and political intrigue.
One of the most notorious aspects of the Tower's history is its use as a prison. Over the centuries, it
has housed many high-profile prisoners, including Anne Boleyn, Thomas More, and Lady Jane Grey.
The executions that took place within its walls have contributed to its dark reputation. Anne Boleyn
was famously executed on Tower Green in 1536; her ghost is said to haunt the grounds to this day.
The Tudor period marked a significant transformation for the Tower. Under King Henry VIII, it
became a symbol of royal power and authority. The infamous Beefeaters (Yeoman Warders) were
established during this time to guard the Tower and its prisoners. Today, they serve as tour guides
and custodians of its rich history.
In addition to its role as a prison, the Tower has also been a place of great ceremony. It is home to the
Crown Jewels of England, which include some of the most magnificent regalia in the world. These
treasures are displayed in a secure exhibition within the Tower and attract millions of visitors each
year.
The 17th century saw further changes as the Tower's military significance diminished. It became
more associated with ceremonial functions than with defense. However, it remained an important
symbol of monarchy and national identity.
In 1840, Queen Victoria designated the Tower as a historical monument rather than an active fortress
or prison. This shift marked the beginning of its transformation into a major tourist attraction.
Restoration efforts were undertaken to preserve its structures and artifacts for future generations.
Today, the Tower of London is recognized as a UNESCO World Heritage Site and remains one of
London's most visited attractions. Visitors come from around the globe to explore its storied past
through guided tours that reveal tales of intrigue, betrayal, and royal grandeur.
The annual Ceremony of the Keys continues to be performed each night at precisely 9:53 PM—a
tradition that dates back centuries—symbolizing that all gates are locked for security.

20. BpInoaHUTE MOIHBIM MMCbMEHHBIN NIEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKMCKOTO A3bIKA Ha
pycckuit (1000-1200 n.3H. 3a 45 MuH.)

The British Museum: A Chronicle of Human History
The British Museum, located in the heart of London, is one of the world’s most renowned cultural
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institutions, dedicated to human history, art, and culture. Established in 1753, it was founded on the
collections of Sir Hans Sloane, a physician and naturalist who bequeathed his vast array of artifacts
to the nation. The museum opened its doors to the public in 1759, making it one of the first public
museums in the world.

From its inception, the British Museum aimed to make knowledge accessible to all. Its founding
principle was to collect and preserve objects that represented the diversity of human experience. The
museum's original collection included around 71,000 items, ranging from antiquities to natural
specimens. Over time, this collection has expanded exponentially and now encompasses over eight
million objects.

The museum's architecture is as impressive as its collections. The original building was designed by
Sir Robert Smirke in a neoclassical style and features the iconic Great Court (bombmioit JIBop),
which was completed in 2000. The Great Court houses the stunning glass-roofed Reading Room and
serves as a central hub for visitors.

One of the most significant aspects of the British Museum is its vast collection of artifacts from
ancient civilizations. Among its most famous exhibits are the Rosetta Stone, which played a crucial
role in deciphering Egyptian hieroglyphs; the Elgin Marbles from the Parthenon in Athens; and an
extensive collection of Egyptian mummies. These items not only showcase artistic achievement but
also provide invaluable insights into ancient cultures.

Throughout its history, the museum has been at the center of debates regarding cultural heritage and
repatriation. Many artifacts were acquired during periods of colonial expansion, leading to ongoing
discussions about their rightful ownership. The museum has faced criticism for holding items that
some argue should be returned to their countries of origin. In response, it has engaged in dialogue
with various nations regarding cultural restitution while emphasizing its role in preserving global
heritage.
The British Museum has also played a significant role in education and research. It offers numerous
programs for schools and communities, aiming to foster understanding and appreciation for world
cultures. Scholars from around the globe utilize its extensive library and archives for research
purposes.
In addition to its permanent collections, the museum hosts temporary exhibitions that explore
specific themes or cultures in greater depth. These exhibitions often draw on loans from other
institutions or private collections, further enriching visitors' experiences.
Today, the British Museum attracts millions of visitors each year from all corners of the globe. It
remains free to enter (though some special exhibitions may charge), reflecting its commitment to
accessibility and public engagement with history and culture.

21. IlpocmoTpuTe TeKCT U oTBeThTe Ha Bompoc: Why do we call Russia the largest county in
the world?
Located in the north, west and east latitudes of the Northern Hemisphere, most of Russia is much
closer to the North Pole than to the equator. Individual country comparisons are of little value in
gauging Russia's enormous size and diversity. The country's 17.1 million square kilometers include
one-eighth of the Earth's inhabited land area. Its European portion, which occupies a substantial part
of continental Europe, is home to most of Russia's industrial and agricultural activity and is where,
roughly between the Dnieper River and the Ural Mountains, the Russian Empire took shape. Russia
includes the entire northern portion of Asia.
From west to east, the country stretches from Kaliningrad to Ratmanov Island in the Bering Strait.
This distance is roughly equivalent to the distance from Glasgow, Scotland, to Nome, Alaska. From
north to south, the country ranges from the northern tip of the Russian Arctic islands at Franz Josef
Land to the southern tip of the Republic of Dagestan on the Caspian Sea, spanning about 4,500
kilometres of extremely varied, often inhospitable terrain.
Extending for 57,792 kilometres, the Russian border is the world's longest.

22. IlpocmoTpuTe TEKCT M 0TBeThTe Ha Bompoc: Why are there no skyscrapers in Washington,

D.C?
One can hardly find a park, a square or an open area in Washington without a monument or a
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memorial. The most impressive and the best-known ones are the Lincoln Memorial and the
Washington Monument. There are some important museums in Washington where you can see all
kinds of things: famous paintings and sculptures, the dresses of President’s wives, the original of the
Declaration of Independence, the largest blue diamond in the world, etc. There are 5 universities in
Washington.
There are no skyscrapers in Washington, because they would hide the city's many monuments from
view. No building in the city may be more than 40 meters tall. Thousands of tourists visit
Washington every day. People from all parts of the United States come to see then- capital.
The Jefferson Memorial was built in memory of the third President of the USA, Thomas Jefferson,
who was also the author of the Declaration of Independence. The memorial is surrounded by
cherry-trees. The Lincoln Memorial devoted to the memory of the 16th President of the US, the
author of the Emancipation Proclamation, which gave freedom to Negro slaves in America.

23. IIpocMoTpHTe TEKCT M 0TBEThTE Ha Bompoc: What factors contribute to the air pollution
problem?
Air pollution and climate change.
Problem: Overloading of the atmosphere and of ocean waters with carbon. Atmospheric CO2
absorbs and re-emits infrared-wavelength radiation, leading to warmer air, soils, and ocean surface
waters - which is good: The planet would be frozen solid without this.
Unfortunately, there's now too much carbon in the air. Burning of fossil fuels, deforestation for
agriculture, and industrial activities have pushed up atmospheric CO2 concentrations from 280 parts
per million (ppm) 200 years ago, to about 400 ppm today. That's an unprecedented rise, in both size
and speed. The result: climate disruption.
Carbon overloading is only one form of air pollution caused by burning coal, oil, gas and wood. The
World Health Organization recently estimated that one in nine deaths in 2012 were attributable to
diseases caused by carcinogens and other poisons in polluted air.
Solutions: Replace fossil fuels with renewable energy. Reforestation. Reduce emissions from
agriculture. Change industrial processes.
The good news is that clean energy is abundant - it just needs to be harvested. Many say a 100
percent renewable-energy future is feasible with existing technology now.
But the bad news is that even though renewable energy infrastructure - solar panels, wind turbines,
energy storage and distribution systems - are already widespread, and getting cheaper and more
efficient all the time, experts say we're not applying them quickly enough to prevent catastrophic
climate disruption. Barriers in policy and finance remain to be overcome.

24. TlpocMoTpuTe TEKCT M OTBEeThTe Ha Bompoc: What factors contribute to the pollution
problem?
WE MUST PROTECT OUR ENVIRONMENT
Our country. Our environment. There are many big and small rivers, green forests, high mountains,
lakes and seas in Russia. Our Earth is our home. I think people must take care of our Motherland.
But the problem of pollution now is very important. There are some factors that increase the
problem.
First of all, our plants and factories put their waste materials into water and atmosphere and pollute
the environment. There are many kinds of transport in our cities. We can’t ignore their effect on the
environment, that is why we must pay attention to the protection of our nature and the health of the
people.
Radiation. Now it has become one of the main problems. It is not good for health of people. Many
people died from radiation some years ago in Chernobol. It was a tragedy. The other problem is an
earthquake. We know some terrible earthquakes in Chile, Haiti, Japan. Our scientists try to forecast
earthquakes, then we can protect ourselves from them.

25. TIpocMoTpuTE TEKCT U OTBETHTE Ha Bompoc: What are key features of the green economy?
KEY FEATURES OF THE GREEN ECONOMY
Simply put, a green economy is low-carbon, resource efficient, and socially inclusive. Some of it's
key features include:
Abundant opportunities for good green jobs that pay a living wage.
A price on carbon, either through a cap-and-trade program or an economy-wide tax on carbon.
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More efficient use of energy and other resources. For example, huge economic and environmental
gains could be made if we had more energy efficient buildings and transportation.
Greater use of renewable resources, like wind and solar, instead of non-renewable resources, such as
coal and oil.
Greener manufacturing which is resource efficient and doesn’t use toxic chemicals
Proper value assigned to natural environments and ecosystems, in recognition of all the services the
environment provides such as carbon sequestration, flood protection, and waste water treatment.
A robust recycling and reuse industry, with minimal waste sent to landfill.

26. TIpocMoTpuTe TEKCT U OTBETHTE Ha Bompoc: Why is it important to plant and restore
forests?
Deforestation.
Problem: Species-rich wild forests are being destroyed, especially in the tropics, often to make way
for cattle ranching, soybean or palm oil plantations, or other agricultural monocultures.
Today, about 30 percent of the planet's land area is covered by forests - which is about half as much
as before agriculture got started around 11,000 years ago. About 7.3 million hectares (18 million
acres) of forest are destroyed each year, mostly in the tropics. Tropical forests used to cover about 15
percent of the planet's land area; they're now down to 6 or 7 percent. Much of this remainder has
been degraded by logging or burning.
Not only do natural forests act as biodiversity reserves, they are also carbon sinks, keeping carbon
out of the atmosphere and oceans.
Solutions: Conserve of what's left of natural forests, and restore degraded areas by replanting with
native tree species. This requires strong governance - but many tropical countries are still
developing, with increasing populations, uneven rule-of-law, and widespread cronyism and bribery
when it comes to allocating land use.

27. IlpocMOTpUTE TEKCT U OTBETHTE Ha Bompoc: What is green economy?

WHAT IS THE GREEN ECONOMY?

Today, many people realize that it's not about the environment versus the economy, not a tradeoff
between unemployment and pollution. It's not about picking one or the other.

We cannot choose between the environment and the economy. We need both.

This realization is at the heart of an emerging economic and environmental concept, often termed "
the green economy."

It reflects a growing recognition that, on the one hand, the challenge of sustainability rests almost
entirely in getting the economy right. Putting a price on carbon, valuing natural capital and ending
perverse subsidies, among other things, are all vital to meaningful environmental reform.

And, on the other hand, if we wish to create a sustainable economy, we must pay more attention to
the environment. Against a backdrop of climate change, resource scarcity, the massive loss of
biodiversity and a variety of other environmental issues, business as usual is increasingly risky.

The green economy was initially driven by an environmental imperative, the recognition that climate
change and ecological degradation threaten our future prosperity. But today, it is driven equally by
opportunity, the recognition that a green economy opens up new possibilities for jobs and growth. As
a recent report from the U.N. put it, “the greening of economies is not generally a drag on growth but
rather a new engine of growth...a net generator of decent jobs...”

28. [IpocMoTpuTe TEKCT M OTBETHTE Ha Bompoc: “What are the pivotal moments in the history
of medieval London?
London, the capital city of England and the United Kingdom, boasts a rich and diverse history that
spans over two millennia. Its origins can be traced back to the Roman period when it was established
as Londinium around AD 43. The Romans recognized the strategic importance of the River Thames
for trade and transportation, leading to the rapid growth of the settlement. By the end of the first
century, Londinium had developed into a bustling town with a population of around 60,000,
complete with a forum, basilica, and defensive walls.
Following the decline of Roman rule in the early 5th century, London experienced a period of
instability and fragmentation. The Anglo-Saxons began to settle in the area, and by the 9th century, it
had become an important trading hub known as Lundenwic. However, this prosperity was threatened

Ne 000000409 Crpanutia 27 u3 64



by Viking invasions, leading to the establishment of fortified settlements.

The Norman Conquest in 1066 marked a significant turning point in London's history. William the
Conqueror built the Tower of London as a symbol of power and control over the city. The
subsequent centuries saw London grow in importance as a political and economic center. The
establishment of institutions such as Parliament and the Church further solidified its status.

The medieval period was marked by significant events such as the Black Death in 1348, which
decimated London's population but also led to social and economic changes. The city continued to
expand during the Tudor period, becoming a cultural hub under monarchs like Henry VIII and
Elizabeth I.

The Great Fire of London in 1666 was another pivotal moment that reshaped the city. It destroyed
much of medieval London but also provided an opportunity for reconstruction. Sir Christopher Wren
played a crucial role in redesigning St. Paul's Cathedral and other buildings that defined London's
skyline.

The Industrial Revolution in the 18th and 19th centuries transformed London into one of the world's
largest cities. It became a center for finance, trade, and industry, attracting millions from rural areas
and abroad. This rapid urbanization brought challenges such as overcrowding and pollution but also
led to advancements in infrastructure, including railways and public transport.

The 20th century saw London endure two World Wars, which caused significant destruction but also
fostered resilience among its inhabitants. Post-war reconstruction efforts led to modernization while
preserving historical landmarks.

Today, London is a vibrant global city known for its cultural diversity, economic significance, and
historical heritage. From its Roman roots to its status as a modern metropolis, London's history is a
testament to its ability to adapt and thrive through centuries of change.

29. TIpocMotpuTe TeKcT U oTBeThTe Ha Bompoc: What time does London’s origin trace back?
London's origins trace back to a strategic decision by Roman invaders in 43 AD, when Emperor
Claudius established Londinium as a key military and trading settlement. This foundational period
shaped the city's enduring character through several critical developments:

Roman Establishment (43-60 AD)

* Founded as a river port at the narrowest Thames crossing point

* Initial settlement covered 1.4 km? (modern City of London area)

+ Strategic location connected roads to major Roman British towns

Boudican Revolt & Rebuilding (60-120 AD)

» Destroyed in 60 AD by Iceni tribe led by Queen Boudica (koponeBa boamuresi), a queen of the
ancient British Iceni tribe (mems unieHoB), who led a failed uprising against the conquering forces of
the Roman Empire in AD 60 or 61.

* Reconstructed with improved stone defenses and grid-pattern streets

* Built first London Bridge (wooden, near modern bridge location)

Peak Roman Development (2nd-4th Century)

* Became provincial capital of Britannia by 100 AD

* Constructed major infrastructure:

o Basilica (largest north of Alps)

o Amphitheater (discovered under Guildhall)

o 3 km defensive wall (sections still visible)

» Reached population of 30,000-45,000

Key Foundations for Future Growth

 Established as England's first international trade hub

* Created enduring street patterns still visible today

* Built original Thames embankments

* Developed as administrative center (traits continuing today)

Decline and Transition (5th Century)

* Roman withdrawal around 410 AD led to urban decline

» Settlement continued at reduced scale (Saxon Lundenwic)

* Original walls maintained through Middle Ages

The Roman foundation established London's lasting advantages: strategic location, commercial
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orientation, and administrative importance - qualities that would eventually propel it to global
prominence.

30. [IpocmoTtpuTe TEKCT U OTBETHTE Ha Bompoc: “What are the key economic changes London
has undergone in the 21st Century (2000—Present)
London’s Transformation in the 21st Century (2000—Present)
Since 2000, London has undergone dramatic changes, solidifying its status as a global city while
facing new challenges. From urban regeneration to economic shifts, the capital has evolved in
response to globalization, technological advances, and socio-political changes.
1. Urban Regeneration & Architecture
* The Shard (Illapa — nHa3Banue HeObockpebda BBUaE «ockoika» (2012): Europe’s tallest skyscraper
(310m), symbolizing modern London.
* Olympic Legacy (2012): Stratford’s transformation with Queen Elizabeth Olympic Park and new
neighborhoods.
* Crossrail (Elizabeth Line, 2022): Europe’s largest infrastructure project, improving east-west
transit.
2. Economic Shifts
» Tech Boom: Rise of "Silicon Roundabout" (Old Street) as a rival to California’s tech hubs.
* Brexit Impact: Financial sector adjustments, though London remains Europe’s top financial
center.
* Green Economy: Growth in renewable energy startups and low-emission policies (ULEZ
expansion).
3. Cultural & Demographic Changes
* Population Growth: From 7.2 million (2000) to nearly 9 million today.
» Super-Diversity: Over 300 languages spoken; 45% of residents foreign-born.
* Cultural Landmarks: Tate Modern extension (2016), V&A East (2025).
4. Challenges
* Housing Crisis: Soaring prices push residents farther out; "Generation Rent" struggles.
» Climate Resilience: Flood risks (Thames Barrier upgrades) and urban heat island effect.
» Social Inequality: Wealth gaps widen despite economic growth.
The Future of London

31. IIpocMoTpuTe TEeKCT M OTBeThTE Ha Bompoc: “ Why are smart homes and low-power
devices considered to be key solutions for sustainable living?
Smart Homes and Low-Power Devices: Green Technology for Sustainable Living
As energy demands rise and environmental concerns grow, smart homes and low-power devices are
emerging as key solutions for sustainable living. By integrating energy-efficient technologies with
automation, modern households can significantly reduce electricity consumption, minimize waste,
and lower carbon footprints.
Smart homes use [oT (Internet of Things) devices to optimize energy usage by:
» Automated lighting systems (e.g., motion sensors, smart bulbs like Philips Hue) that turn off when
not needed.
* Smart thermostats (e.g., Nest, Ecobee) that learn user habits and adjust heating/cooling to save
energy.
* Energy monitoring systems that track real-time electricity usage and suggest optimizations.
Low-Power Devices: Reducing Energy Waste
Advances in semiconductor technology have led to ultra-efficient electronics:
» Low-power processors (e.g., ARM Cortex-M for [0oT) that extend battery life in smart sensors.
* Energy Star-certified appliances (refrigerators, washing machines) that consume 10-50% less
power.
» Solar-powered smart gadgets (e.g., smart blinds, outdoor cameras) that rely on renewable energy.
Green Technology in Smart Homes
1. Energy Storage & Renewable Integration
o Home battery systems (e.g., Tesla Powerwall) store solar energy for nighttime use.
o Smart inverters optimize solar panel output, feeding excess power back to the grid.
2. Al-Driven Energy Management
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o Al algorithms predict usage patterns and shift high-power tasks (e.g., EV charging) to off-peak
hours.
3. E-Waste Reduction
o Modular smart devices (e.g., Framework Laptop) allow easy upgrades, reducing electronic waste.
o Companies like Apple use recycled materials in products like HomePod.
Smart homes and low-power devices exemplify how green technology can merge sustainability with
convenience. By adopting these solutions, households can cut energy bills, reduce reliance on fossil
fuels, and contribute to a zero-waste future.

32. IIpocmotpuTe TeKCT U 0TBeThTE Ha Bompoc: ““ How does the Gulf Stream work”

The Gulf Stream's Vital Role in Europe's Climate

The Gulf Stream is a powerful Atlantic Ocean current that transports warm water from the Gulf of
Mexico to Northwestern Europe. This "heat conveyor belt" is responsible for Europe's unusually
mild climate given its high latitudes, making winters in London warmer than those in Newfoundland
at the same latitude.

How the Gulf Stream Works

Current Mechanics:

Begins in the Gulf of Mexico (water heated to 30°C)

Flows northeast at 2-5 mph (100x Amazon River volume)

Cools near Greenland, sinks, and returns south (AMOC circulation)

Heat Transfer:

Releases heat equivalent to 1.5 million nuclear power plants

Raises European temperatures by 5-10°C in winter

Europe's Climate Dependence

Temperature Regulation:

» UK/Ireland: 10°C warmer than same-latitude Canada

* Norway: Coastal ports remain ice-free year-round

* France: Enables wine-growing at 48°N (parallel to Canada's cold Newfoundland)
Precipitation Patterns:

* Brings moisture for Western Europe's rainfall

 Supports agriculture from Ireland to Ukraine

Climate Change Threats

1. AMOC Weakening:

15% slowdown since 1950 (IPCC data)

Melting Greenland ice dilutes salty water, disrupting sinking mechanism
Potential Collapse:

Could lower European temperatures by 3-5°C

May increase storms and shift rain belts southward

Economic and Ecological Impacts

Agriculture:

UK growing seasons could shorten by 30 days

Mediterranean drought intensification

Energy:

Increased winter heating demands

Reduced hydropower in Scandinavia

Ecosystems:

North Sea fisheries disruption

Boreal forest migration

Monitoring and Solutions
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33. IIpocmoTtpuTe TeKCT U 0TBeThTE Ha Bompoc: “What is the history of the Union Jack*
The flag of the UK is known as the Union Jack. It has its history. It all began in 1603 when Scotland
was joined to England and Wales. The flag is made up of 3 crosses. The upright cross is the Cross of
St. Jeorge the patron saint of England. The white diagonal cross is the cross of St. Andrew, the
patron saint of Scotland. The red diagonal cross is the cross is the cross of St. Patrick, the patron
saint of Ireland. All of them are on the blue background. The national anthem is . The national
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currency is pound. Geographically the island of Great Britain is subdivided into 2 main regions:
Lowland Britain and Highland Britain. Lowland Britain comprises southern and eastern England.
Highland Britain consists of Scotland, most of Wales, the Pennines (or the Pennine Chain) and the
Lake District. The highest mountain top is Ben Nevis in Scotland. The chief rivers of Great Britain
are: the Severn, separating England and Wales, the Thames (the longest and the deepest one). The
swiftest flowing river is the Spray. Also the Tweed is famous (the woolen fabric is made here). Every
country in the UK has its own national emblem. The red rose is the national emblem of England, the
thistle is the national emblem of Scotland, the daffodils and the leek are the emblems of Wales, and
the shamrock (a kind of clover) is the emblem of Ireland.

34. IIlpocMoTpuTe TEKCT U OTBETHTE Ha Bompoc: “ What are the functions of the monarch in
the United Kingdom? “
The United Kingdom is a constitutional monarchy. It has a monarch - a King or a Queen. The present
British monarch is Queen Elizabeth the Second. She become Queen in 1952. The monarch has little
power and can reign with the support of Parliament. British Parliament is the legislative body at the
country. It consists of two Houses. The House of Commons and House of Lords. Parliament and the
monarch have different roles in the Government of the country. In reality, the House of Commons
has truth power. It introduces new bills. Then they go to the House of Lords for approval. The
functions of the Queen are: to open the sessions of the Parliament, to head the commonwealth, to be
Commander-in-Chief, to declare the war, to make peace. The house of commons is made up of 650
elected knows of members of parliament. The party which has the majority of suits in the
Government and its leader usually becomes prime minister. The prime minister forms his or her
Cabinet Ministers. The chairman of the House of Commons is the Speaker. The chairman of the
House of Lords is the Lord Chancellor. He sits on a special place, which is called the woolsack. It
means that wool made England rich. The members of the House of Lords are not elected, there are
live peers. There are several political parties in Great Britain. They are the Conservative, the Liberal,
the Labor, the Social Democratic and the Communist parties. Prime minister of the country Boris
Johnson is leader of the Conservative Party.

35. IlpocmotpuTe TEeKCT W OTBeThTE Ha Bompoc: ¢ What natural resources is the Siberian
region rich in?”
Siberia, in the north of Russia, is one of the coldest, harshest places on earth. Famed for its
inhospitable climate, it is also mineral-wealthy and unexploited — a true frontier region. Although it
has attracted mining companies for decades, the challenging landscape and conditions have meant
they have only just begun to scratch the surface of the area’s potential.
This could now be changing; as climate change leads to warmer temperatures, ice and permafrost are
melting and potentially easing the mining process. The mining sector is the second biggest
contributor to GDP in Russia, and is expected to continue to play an important role in its economy.
Mining in Siberia grew exponentially during the 20th century, as successive governments and leaders
sought to take advantage of it. “The Siberian region is rich in minerals including coal, gold, diamond
and iron ore,” says Globaldata analyst Alok Shukla. “Coal is largely extracted from Kemerovo,
Krasnoyarsk Krai, Sakha (Yakutia), Republic of Khakassia, and Irkutsk Oblast. Gold originates
mainly from Krasnoyarsk Krai and Irkutsk Oblast.”
Russia is responsible for 7% of global aluminium production, and 95% of this takes place in Siberia.
It 1s home to Russia’s largest coal mine, the Arshanovsky pit in the Khakassia Republic which
opened in 2015. When at full capacity it is expected to produce 10 million tonnes of coal, and there
are already plans to expand it further. Siberia and the Far East also hold 84% of Russia’s known gold
reserves.
But much remains unexplored or inaccessible in Siberia still, leaving the true mineral wealth of the
region uncertain. In 2016, a mineral was discovered in Siberia unlike any ever found naturally
occurring on earth. Instead it appears to be similar to lab-grown metal-organic frameworks. Such
discoveries highlight the potential of a region so long hidden under ice and thick forests.

36. IlpocmorpuTe TEeKCT W OTBeTHTE Ha Bompoc: “What are the consequences of global
warming”’
In recent years, climate change has been a much talked about issue, with many debates over its

Ne 000000409 Crpanuria 31 u3 64



possible impact on the world, and some even going so far as to question its very existence. However,
with the undeniable increase in greenhouse emissions on Earth, there can be no doubt that the earth
is becoming warmer.
So what exactly does this mean for the future of our planet? In chilly places like the UK, we may
think to ourselves: ‘Finally, warmer weather!” But global warming will in fact cause extreme weather
conditions, meaning that our winters would be even colder than they are now. More than that,
warmer temperatures will lead to the melting of ice in the north and south poles, which in turn will
lead to rising sea levels across the globe. This is particularly troubling for low coastal regions such as
Florida in the USA which would be among the first to be flooded, along with many islands around
the world, including the United Kingdom. In 1000 years or so, all these places and more will be
submerged underwater.
So where will be able to live? Unless we can find a way to evolve into mermaids and mermen, which
doesn’t look promising, the only solution is to move elsewhere. There will be little choice left once a
large proportion of the land is lost to the sea, and other remaining places will be so hot that they will
be absolutely impossible to survive in. It is possible, then, that the once frozen poles of the Arctic
and Antarctica will be suitable enough to live in, having melted its ice and warmed up.
It’s a scary thought to imagine such devastation on Earth. Perhaps if people start to realize how their
actions now can have such a profound impact on future generations, they will change their attitude
and start to think more about caring for the environment, in order to save it.

37. IIpocMoTpuTe TEKCT W OTBeThTe Ha Bompoc: “What is the weather like in Wales in
autumn and winter?*

Inland Weather in Wales

The higher you get in Wales, the colder and wetter it gets. And as you move away from the coasts,
Wales is quilted with river valleys separated by increasingly higher hills. The Brecon Beacons in
south Wales, are softly rolling but enormous, windswept hills where winter temperatures below
freezing and snowfalls are not uncommon. Further north, in the inland mountains of Snowdonia
National Park, heavy precipitation can be extreme. One mountain peak, Crib Goch, may be the
wettest place in the entire country with an astonishing 176 inches of rainfall annually.2 And on the
highest peaks, it snows a great deal.
Mount Snowdon, at 3,560 feet and the highest U.K. mountain south of Scotland, can experience
snowfall from October to May.
Snowfall at lower altitudes is rare, with an average of only 10 days a year with snow lying on the
ground in the south and west Wales. On the other hand, the mountains of Snowdonia average 30 days
a year with snowfall lying on the ground.
Autumn and Winter in Wales
In September, temperatures linger in the 60s but fall away rapidly through October and November
into the high 40s. January and February are the coldest months with temperatures hovering around
freezing or slightly above in higher areas and in the high 40s along the coast. Temperatures at night
are usually 10 to as much as 15 degrees Fahrenheit colder depending on where you are in the
country.
October through January are the wettest months. Rain tends to fall in short, sharp and very heavy
showers. November is particularly squally with rain accompanied by gusty winds.

38. IIpocmoTtpuTe TekCT U oTBeThTe Ha Bompoc: “Why is Scotland is the land of myths and
mysteries?
Scotland is a country in the north of Great Britain. It is a part of the United Kingdom. Scotland is
divided into three natural regions: the Southern Uplands, the Central Lowlands and the Highlands
and islands. A lot of places in Scotland are a natural paradise, still untouched by man.
The capital of Scotland is Edinburgh, well known for its castle. Glasgow is the industrial capital of
Scotland. It is the third largest city in Great Britain. The typical products of Scotland are timber,
whisky, salmon. Golf is the Scottish natural sport and it seems to have originated in this country.
Scotland is also the land of myths and mysteries; every castle has its ghost. Glamis Castle is said to
have nine of them. And of course everyone knows about the Loch Ness Monster. 'Nessie" is said to
be about six meters long, with a long, thin neck. The first report of the monster in Loch Ness was in
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565 A.D. Since 1934, thousands of people claimed to they had seen the monster. Scientists have
investigated the Loch and taken pictures but no scientific explanation of the mystery has been given.
Scotland is the north part of Great Britain. Five million people live in Scotland. Edinburgh is the
capital of Scotland.

39. IIpocmoTtpuTe TeKCT U 0TBeTHhTE Ha Bompoc: “What is the London Eye?*

The London Eye, or the Millennium Wheel, is a cantilevered observation wheel on the South Bank
of the River Thames in London. It is Europe's tallest cantilevered observation wheel, and is the most
popular paid tourist attraction in the United Kingdom with over 3 million visitors annually. It has
made many appearances in popular culture.

The structure is 135 metres (443 ft) tall and the wheel has a diameter of 120 metres (394 ft). When it
opened to the public in 2000 it was the world's tallest Ferris wheel. Its height was surpassed by the
167 metres (548 ft) High Roller (Las Vegas) in 2014. Supported by an A-frame on one side only,
unlike the taller Nanchang and Singapore wheels, the Eye is described by its operators as "the
world's tallest cantilevered observation wheel".

The London Eye used to offer the highest public viewing point in London until it was superseded by
the 245-metre-high (804 ft) observation deck on the 72nd floor of The Shard, which opened to the
public on 1 February 2013.

In March 2020, the London Eye celebrated its 20th birthday by turning several of its pods into
experiences themed around London, in partnership with its sponsor lastminute.com. The special
experiences included a pub in a capsule, a west end theatre pod and a garden party with flower
arrangements to represent the eight London Royal parks.

40. IIpocmotpuTe TekcT U oTBeThTe Ha Borpoc: "The Global Waste Crisis"

The Global Waste Crisis
Every year, the world generates over 2 billion tons of municipal solid waste, with plastic, electronic
waste (e-waste), and food waste being major contributors. Landfills and incineration—traditional
waste disposal methods—release harmful greenhouse gases (like methane and CO:) and toxic
chemicals, accelerating climate change and pollution.
Green Technology Solutions for Waste Management
1. Smart Recycling Systems
o Al-powered waste sorting robots (e.g., ZenRobotics) use machine learning to separate recyclables
with high precision.
Blockchain-based tracking ensures transparent recycling processes, reducing illegal dumping.
Waste-to-Energy (WtE) Technologies
Biogas plants convert organic waste into renewable energy.
Plasma gasification breaks down non-recyclable waste into clean syngas for electricity.
Circular Economy & Sustainable Materials
Companies like TerraCycle upcycle hard-to-recycle waste into new products.
Biodegradable packaging (e.g., Mushroom-based materials, seaweed plastics) replaces single-use
lastics.
E-Waste Innovations
Urban mining extracts precious metals (gold, lithium) from discarded electronics.
Modular smartphones (e.g., Fairphone) reduce e-waste by enabling easy repairs.
Zero-Waste Initiatives
Cities like San Francisco aim for zero waste through strict recycling/composting laws.
Edible cutlery and reusable container programs cut down disposable waste.
41. OTBeThTE HA BOIPOC:

What places of interest are there in London?

©O 0 Lo O AT OO WO O NO

42. OTBeTHTE HA BOIPOC:

What can you say about the system of higher education in Russia?
43. OTBeTHTE Ha BOIIPOC:

Does Russia have a borderline with the USA?
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44. OTBeTHTE Ha BOIIPOC:

What is the longest river in the European part of Russia? What can you say about it?
45. OTBeTHTE Ha BOIIPOC:

What do you know about climate in England?
46. OTBETHTE Ha BOIIPOC:

In what wat have computers changed our life?
47. OTBETHTE Ha BOIIPOC:

What do you know about theaters in Moscow?
48. OTBETHTE Ha BOIIPOC:

“How do you feel about artificial intelligence like Siri and Alexa?”
49. OTBeTBTE Ha BOIIPOC:

“How have technological advances affected communication ?”
50. OTBeTbTE HA BONPOC:

“How have technological advances affected education?”
51. OTBeTbTE HA BONPOC:

“ What do you think is the biggest advantage of modern technology?”
52. OTBeThTE Ha BONPOC:

“Is there a tech product you want these days? What is it? How will it make your life better?”
53. OTBeTbTE HA BOIPOC:

“ How has technology impacted our work, studies and career?”
54. OTBeTHTE HA BOIIPOC:

“What do you think is the most important breakthrough in history ?”
55. OTBeTbTE HA BONPOC:

“What industrial applications of electricity do you know ?”
56. OTBeTHTE HA BOIPOC:

“What makes it possible to eliminate air and water pollution?”
57. OTBeTHTE HA BOIPOC:

“What actions are necessary to take to deal successfully with the problem of protecting the
environment throughout the world ?”

58. OTBeTHTE Ha BOIPOC:

“What interesting facts do you know about the University of Cambridge?”’
59. OTBeTHTE HaA BOINPOC:

“What sights are there in London ?”
60. OTBeTHTE HA BOIPOC:

“What are you favorite places of interest in Moscow ?”

3 cemecmp, IK3ameH
Koumponupyemvie H/[K: YK-4.2 YVK-4.3 VK-4.4 [IK-5.1 1IK-2.3 [IK-5.3
Bonpocsl/3ananus:
1. Answer the question
How did Pythagoras explain the phenomenon of seeing?
2. Answer the question
What provides the simplest evidence of human precedence over natural phenomena in seeing?
3. Answer the question
How does Newtonian physics explain the propagation of light?
4. Answer the question
Who was the first to measure the speed of light?
5. Answer the question
How can it be proved that light travels in vacuum?
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6. Answer the question
Is heating by absorption any different from heating by thermal conduction?
7. Answer the question
Is light reflected from the book you read?
8. Answer the question
What’s the difference between specular and diffuse reflections?
9. Answer the question
How does brightness of light relate to power of light?
10. Answer the question
Why are bright lines shooting out of a laser gun in science fiction movies scientifically incorrect?
11. Answer the question
Is the ray model the only one to describe light?
12. Answer the question
When are the wave and the particle models of light required?
13. Answer the question
Do electric and magnetic fields deflect light beams?
14. Answer the question
Who predicted that light would be deflected by gravitational fields?
15. Answer the question
What is time-reversal symmetry characteristic of?
16. Answer the question
Is the shortest comfortable eye-mirror distance equal to the shortest comfortable eye-paper distance?
17. Answer the question
What is  the  difference  between a  virtual image and a real one?

18. Answer the question
What do they mean when they say that there’s an image behind the mirror?
19. Answer the question
What is the basic building block of all optical devices?
20. Answer the question
What is the mirror, converging rays, called?
21. Look through the text. Give its brief contents.

Lasers in Atmospheric Studies

Lasers have become essential tools in the field of atmospheric research due to their ability to provide
precise, high-resolution measurements of various atmospheric parameters. Their coherent and
monochromatic light allows scientists to probe the atmosphere with exceptional accuracy, enabling
the study of phenomena such as gas concentrations, aerosols, temperature profiles, and wind
velocities.

One of the most prominent laser-based techniques is Lidar (Light Detection and Ranging). Lidar
systems use laser pulses to illuminate atmospheric constituents and analyze the backscattered light to
determine their properties. For example, DIAL (Differential Absorption Lidar) employs two laser
wavelengths—one absorbed by a specific gas (like ozone or water vapor) and one not absorbed—to
measure the concentration of that gas at different altitudes. This method provides real-time, vertical
profiles critical for climate research and pollution monitoring.

Another significant application is Raman Lidar, which utilizes inelastic scattering of laser light to
identify molecular species in the atmosphere. Raman lidar can measure temperature profiles, water
vapor content, and aerosol distributions with high spatial resolution. These measurements are vital
for understanding weather patterns, cloud formation, and climate change.

Laser-induced fluorescence is also used to detect trace gases and pollutants by exciting molecules
with laser light and analyzing the emitted fluorescence. This technique offers high sensitivity and
specificity for various atmospheric constituents.
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Advancements in laser technology—such as tunable dye lasers, solid-state lasers, and fiber
lasers—have enhanced the capabilities of atmospheric lidar systems. The development of eye-safe
lasers operating at longer wavelengths has improved safety for field operations.

In summary, lasers have revolutionized atmospheric science by enabling detailed, remote sensing of
atmospheric composition and dynamics. Their continued development promises even more precise
monitoring tools essential for addressing environmental challenges like climate change, air quality
management, and weather forecasting.

22. Look through the text. Give its brief contents.

Combining High-Resolution Cameras, Thermal Imagers, and Al-Based Image Processing for
Reconnaissance and Threat Detection

In modern reconnaissance and security operations, the integration of advanced imaging technologies
with artificial intelligence (Al) has significantly enhanced the ability to detect, identify, and respond
to threats in complex environments. Combining high-resolution optical cameras, thermal imagers,
and Al-driven image processing creates a powerful system capable of operating effectively across
various conditions and terrains.

High-Resolution Cameras provide detailed visual information, enabling operators to identify objects,
personnel, or vehicles with clarity. These cameras excel in daylight conditions and are essential for
precise visual reconnaissance, surveillance of infrastructure, or border monitoring.

Thermal Imagers, on the other hand, detect infrared radiation emitted by objects based on their
temperature differences. They are invaluable for night-time operations or obscured environments
such as fog, smoke, or foliage. Thermal imaging allows for the detection of heat signatures from
humans, animals, or machinery that might otherwise be hidden from visible-light cameras.

Al-Based Image Processing enhances the capabilities of these sensors by automating analysis tasks
that would be time-consuming or impossible for humans to perform in real-time. Machine learning
algorithms can rapidly analyze vast amounts of visual data to identify suspicious activities, recognize
specific objects or individuals, and assess potential threats. Al systems can also fuse data from both
optical and thermal sensors to improve detection accuracy under challenging conditions.

The synergy of these technologies enables comprehensive situational awareness. For example, during
border patrols or military reconnaissance missions, high-resolution cameras can monitor visual
details during the day while thermal imagers provide critical night-time detection. Al algorithms
process this combined data stream to alert operators about potential threats instantly—such as
unauthorized personnel crossing a perimeter or moving through difficult terrain—allowing for swift
response.

In conclusion, integrating high-resolution optical cameras with thermal imaging and Al-based image
processing represents a significant advancement in reconnaissance technology. This combination
enhances detection capabilities across diverse environments and operational scenarios, ultimately
improving security effectiveness and response times.

23. Look through the text. Give its brief contents.
Imaging Systems in Agriculture
Imaging systems have revolutionized modern agriculture by providing farmers and agronomists with
powerful tools for monitoring crop health, managing resources, and optimizing yields. These systems
utilize various sensors and imaging technologies to capture detailed visual and spectral data across
large agricultural areas, enabling precise decision-making and sustainable farming practices.
Types of Imaging Systems
1. Multispectral and Hyperspectral Imaging:
These systems capture images across multiple wavelengths beyond the visible spectrum, including
near-infrared and thermal bands. They are instrumental in assessing plant health, detecting stress
factors such as drought, disease, or pest infestations, and evaluating soil conditions. For example,
NDVI (Normalized Difference Vegetation Index) derived from multispectral data helps identify areas
requiring irrigation or fertilization.
2. Thermal Imaging:
Thermal cameras detect temperature variations in crops and soil. This information is valuable for
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identifying water stress, monitoring irrigation efficiency, and detecting early signs of disease or pest
outbreaks that alter plant temperature.
3. RGB Imaging:
Standard high-resolution color cameras provide detailed visual information for crop scouting, weed
detection, and yield estimation. They are often used in drone-based or satellite platforms for rapid
field assessment.
Applications in Agriculture
- Crop Monitoring: Regular imaging allows for real-time assessment of crop growth stages, health
status, and stress levels.
- Precision Agriculture: Combining imaging data with GPS enables variable rate application of
water, fertilizers, and pesticides precisely where needed, reducing waste and environmental impact.
- Disease and Pest Detection: Early identification through spectral signatures helps prevent
widespread infestations.
- Yield Prediction: Analyzing plant vigor and canopy cover assists in estimating harvest quantities
accurately.
- Soil Analysis: Imaging can reveal soil moisture levels and nutrient distribution patterns.
Advantages of Imaging Systems
- Increased efficiency through targeted interventions
- Reduced input costs by optimizing resource use
- Enhanced crop yields and quality
- Early detection of issues leading to timely management actions
- Support for sustainable farming practices
Future Perspectives
Advancements in drone technology, satellite imagery resolution, machine learning algorithms, and
sensor miniaturization continue to expand the capabilities of agricultural imaging systems.
Integration with IoT devices and big data analytics promises even more precise and automated farm
management solutions.
In summary, imaging systems are vital tools that empower modern agriculture to become more
productive, sustainable, and resilient in the face of global food security challenges.

24. Look through the text. Give its brief contents.
Fiber-Optic Sensors for Detecting Strain
Fiber-optic sensors have emerged as highly effective and versatile tools for measuring strain in
various structural and industrial applications. Utilizing the principles of light transmission through
optical fibers, these sensors offer numerous advantages over traditional strain measurement
techniques, including high sensitivity, immunity to electromagnetic interference, and the ability to
perform distributed sensing over long distances.
Principles of Operation
Fiber-optic strain sensors typically operate based on changes in the properties of light traveling
through the fiber when subjected to mechanical deformation. The most common types include:
- Fiber Bragg Grating (FBG) Sensors:
These sensors incorporate periodic variations in the refractive index within a segment of the fiber,
creating a grating that reflects specific wavelengths of light. When strain is applied, the grating
period changes, causing a shift in the reflected wavelength. By monitoring this shift with an optical
interrogator, precise measurements of strain can be obtained.
- Distributed Fiber-Optic Sensors:
Using techniques such as Optical Time Domain Reflectometry (OTDR) or Optical Frequency
Domain Reflectometry (OFDR), these systems can measure strain continuously along the entire
length of a fiber. This allows for comprehensive monitoring of large structures like bridges,
pipelines, or aircraft wings.
Advantages of Fiber-Optic Strain Sensors
- High Sensitivity and Accuracy: Capable of detecting micro-strains with excellent precision.
- Electromagnetic Immunity: Unaffected by electromagnetic fields, making them suitable for harsh
environments.
- Lightweight and Compact: Easy to install on various structures without adding significant weight.
- Distributed Sensing Capability: Ability to monitor strain at multiple points along a single fiber.

Ne 000000409 Crpanutia 37 u3 64



- Durability and Longevity: Resistant to corrosion and capable of functioning under extreme
temperatures and chemical exposure.
Applications
Fiber-optic strain sensors are widely used in civil engineering for structural health monitoring of
bridges, dams, and buildings. They are also employed in aerospace for aircraft component testing, in
oil and gas industries for pipeline integrity assessment, and in mechanical systems where precise
deformation measurements are critical.
Future Developments
Advances in sensor fabrication, interrogation techniques, and data analysis algorithms continue to
enhance the performance and affordability of fiber-optic strain sensors. Integration with wireless
systems and [oT platforms is paving the way for real-time, remote monitoring solutions that improve
safety and maintenance efficiency.
In conclusion, fiber-optic sensors provide a reliable, accurate, and versatile method for detecting
strain across diverse fields. Their unique advantages make them indispensable tools for ensuring
structural integrity and safety in modern engineering applications.
25. Look through the text. Give its brief contents.

Thermal Imaging Technology: Principles and Applications
Thermal imaging systems are optoelectronic devices that detect infrared (IR) radiation (3—14 pum
wavelength) emitted by objects and convert it into a visible image. Unlike conventional cameras,
they operate in complete darkness, through smoke, fog, and light obstacles, making them
indispensable for military, industrial, and medical applications.

1. How Thermal Imaging Works
- IR detectors (microbolometers, photon detectors) capture heat signatures.
- Germanium or chalcogenide glass optics focus IR radiation.
- Digital signal processing enhances the data and generates a thermogram—a color-coded
temperature map (warmer areas appear red/yellow, cooler areas blue).

2. Key Applications
- Defense & Security:

- Night vision and target acquisition (scopes, drones).

- Detection of camouflaged objects.
- Industry:

- Overheat monitoring in electronics and power grids.

- Pipeline leak detection.
- Medicine: Non-invasive fever screening (e.g., for COVID-19).
- Aviation: Enhanced vision systems (EVS) for collision avoidance.

3. Cutting-Edge Developments
- High-resolution detectors (up to 1280x1024 pixels).
- Al-powered thermal analytics for automated anomaly detection.
- Miniaturization: Smartphone-compatible thermal cameras (e.g., FLIR One).
4. Limitations
- High cost of cooled detectors (InSb, HgCdTe-based).
- Reduced accuracy in heavy rain or high humidity.
Future Outlook: Advances in uncooled microbolometers and quantum IR sensors will lower costs,
expanding use in smart cities and autonomous vehicles.
26. Look through the text. Give its brief contents.

Oil Spill Detection Through Hyperspectral Imaging
Marine oil spills pose severe threats to ecosystems and coastal communities, demanding rapid and
accurate detection methods. Hyperspectral imaging (HSI) has revolutionized oil spill monitoring by
providing detailed spectral analysis that surpasses traditional techniques. Unlike conventional
broadband sensors, HSI systems capture data across hundreds of narrow, contiguous spectral bands,
enabling precise identification of hydrocarbon signatures and differentiation from natural water
features.
The power of HSI lies in its ability to detect unique spectral fingerprints of oil. Hydrocarbons exhibit
distinct absorption characteristics in specific wavelength ranges, particularly in the visible (400—700
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nm) and short-wave infrared (SWIR, 1000-2500 nm) regions. These spectral features arise from
molecular vibrations of C-H bonds, creating patterns that algorithms like spectral angle mapper
(SAM) can identify with high confidence. For instance, thick oil slicks show strong absorption near
1.2—1.3 um, while thinner sheens can be detected at 1.7—1.8 um. This capability allows responders to
not only locate spills but also estimate oil thickness and type—critical information for cleanup
prioritization.
HSI offers several advantages over traditional spill detection methods. Satellite-based synthetic
aperture radar (SAR), while useful for wide-area monitoring, cannot chemically identify substances
or distinguish oil from natural films. Multispectral systems lack the spectral resolution to
differentiate between petroleum products and false positives like algal blooms. HSI overcomes these
limitations by providing both spatial and spectral detail, enabling operators to discriminate between
crude oil, diesel, and biogenic material with over 90% accuracy in controlled conditions.
Real-world applications demonstrate HSI's effectiveness. During the 2010 Deepwater Horizon
disaster, NASA's Airborne Visible/Infrared Imaging Spectrometer (AVIRIS) mapped the spill's extent
across the Gulf of Mexico, identifying submerged oil plumes invisible to other sensors. More
recently, drone-mounted HSI systems have detected micro-spills in the Baltic Sea at concentrations
below 1 part per million—a capability crucial for early intervention.
However, challenges remain in operational deployment. Atmospheric water vapor can obscure key
hydrocarbon absorption bands, requiring correction through radiative transfer models like
MODTRAN. The massive data volumes generated by HSI (often hundreds of megabytes per scene)
necessitate advanced processing, now increasingly handled by edge computing systems onboard
drones and aircraft. Future developments aim to integrate machine learning for real-time spill
classification and deploy HSI on CubeSat constellations for global monitoring.
Hyperspectral technology becomes more compact and affordable—with sensors like HySpex now
deployable on small UAVs—its role in oil spill response will expand. Combined with Al analytics
and autonomous platforms, HSI is transforming environmental protection from reactive cleanup to
proactive surveillance, offering hope for more resilient marine ecosystems worldwide.

27. Look through the text. Give its brief contents.
Advancing Soil Analysis Through Multispectral and Hyperspectral Imaging Technologies
Modern agricultural practices and environmental conservation efforts are being transformed by
multispectral (MSI) and hyperspectral imaging (HSI) technologies, which provide unprecedented
capabilities for soil condition assessment. These advanced remote sensing methods offer a
non-destructive, rapid, and highly accurate alternative to traditional soil sampling techniques,
enabling comprehensive monitoring of soil health across vast areas.
The fundamental difference between these technologies lies in their spectral resolution. Multispectral
systems typically capture reflected light in 5-15 discrete bands across the electromagnetic spectrum,
including visible (450-700 nm), near-infrared (NIR, 700-1300 nm), and short-wave infrared (SWIR,
1300-2500 nm) ranges. This provides sufficient data for general soil classification and basic property
assessment. In contrast, hyperspectral imaging systems collect data in hundreds of contiguous narrow
bands, creating a detailed spectral signature that allows for precise identification of soil components
at molecular levels.
The applications of these technologies in soil science are remarkably diverse. One of the most
valuable uses is in precision agriculture, where spectral data can reveal critical information about soil
nutrients. Nitrogen and phosphorus levels, for instance, exhibit distinct spectral patterns that can be
detected before visual crop symptoms appear. The NIR region is particularly useful for assessing soil
moisture content through specific water absorption features at 1450 nm and 1940 nm, enabling
optimized irrigation strategies.
Soil contamination represents another important application area. Hyperspectral sensors can identify
the unique spectral fingerprints of various pollutants, including heavy metals like arsenic and lead, as
well as hydrocarbon compounds from industrial spills or oil leaks. This capability is revolutionizing
environmental monitoring and remediation efforts.
The technology also excels in erosion risk assessment. Different soil types have characteristic
spectral responses - clay-rich soils, for instance, show strong reflectance around 2200 nm due to their
mineral composition, while sandy soils have different spectral properties that correlate with their
erosion potential.
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Several successful implementations demonstrate the practical value of these technologies. The
European Space Agency's Sentinel-2 multispectral instrument has been effectively monitoring soil
salinity in Mediterranean regions, while NASA's advanced AVIRIS-NG hyperspectral sensor
achieved 95% accuracy in mapping soil carbon stocks across the American Midwest.

Despite their advantages, these technologies face certain challenges. Hyperspectral systems in
particular generate enormous datasets that require sophisticated processing capabilities. The high
cost of hyperspectral equipment has traditionally been a barrier to widespread adoption, though this
is changing with the development of more compact and affordable sensors for drone platforms.
Looking ahead, the integration of artificial intelligence and machine learning is addressing many of
these challenges. Advanced algorithms can now process spectral data in near-real time, automatically
classifying soil types and detecting anomalies with accuracy surpassing traditional laboratory
methods. As these technologies continue to evolve and become more accessible, they are poised to
play an increasingly vital role in sustainable land management and precision agriculture worldwide.
The ongoing miniaturization of sensors and development of more sophisticated data processing
techniques suggest that spectral imaging will soon become a standard tool for soil scientists,
agronomists, and environmental researchers. These advancements promise to significantly enhance
our ability to monitor and protect this critical natural resource, ensuring more sustainable agricultural
practices and better environmental stewardship for future generations.

28. Look through the text. Give its brief contents.
Optimizing Agricultural Practices: How Multispectral and Hyperspectral Imaging Revolutionize
Irrigation
In modern precision agriculture, multispectral (MSI) and hyperspectral imaging (HSI) technologies
have emerged as powerful tools for optimizing irrigation and fertilization practices. These advanced
remote sensing techniques provide farmers and agronomists with detailed, real-time information
about crop health and soil conditions, enabling data-driven decisions that maximize yields while
minimizing resource waste.
Precision Irrigation Through Spectral Imaging
Water management stands as one of the most critical applications of spectral imaging in agriculture.
Multispectral systems mounted on drones or satellites can detect subtle changes in crop water stress
by analyzing specific wavelength bands in the near-infrared (NIR) and short-wave infrared (SWIR)
spectrum. Plants under water stress exhibit characteristic changes in their reflectance patterns,
particularly in the 700-1300 nm range, where healthy vegetation strongly reflects NIR radiation.
Hyperspectral imaging takes this capability further by identifying precise water absorption features at
1450 nm and 1940 nm. These specific wavelengths correspond to water molecule vibrations,
allowing for accurate quantification of plant water content at the canopy level. Advanced systems
can even detect sub-surface soil moisture variations, helping farmers identify areas requiring
irrigation before visible stress symptoms appear.
The practical implementation of these technologies has shown remarkable results. In California's
Central Valley, vineyards using drone-based multispectral imaging for irrigation management have
reduced water usage by 20-30% while maintaining or improving grape quality. Similar systems in
Midwest corn fields can create variable-rate irrigation maps that apply water only where and when
needed, significantly improving water use efficiency.
Integration with Precision Agriculture Systems
The true power of these imaging technologies emerges when integrated with other precision
agriculture tools. Combined with soil sensors, weather data, and yield maps, spectral imaging forms
part of comprehensive decision-support systems. Modern farm management software can
automatically translate spectral data into prescription maps for variable-rate irrigation and
fertilization equipment.
Emerging technologies are pushing these applications even further. Some advanced systems now
incorporate thermal imaging with multispectral data to create crop water stress indices (CWSI) that
precisely guide irrigation scheduling. Machine learning algorithms can analyze historical spectral
data to predict future nutrient needs and optimize fertilization timing.

29. Look through the text. Give its brief contents.
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Optimizing Agricultural Practices: How Multispectral and Hyperspectral Imaging Revolutionize
Fertilization

In modern precision agriculture, multispectral (MSI) and hyperspectral imaging (HSI) technologies
have emerged as powerful tools for optimizing irrigation and fertilization practices. These advanced
remote sensing techniques provide farmers and agronomists with detailed, real-time information
about crop health and soil conditions, enabling data-driven decisions that maximize yields while
minimizing resource waste.

Smart Fertilization Strategies Enabled by Spectral Analysis

Spectral imaging technologies have equally transformed fertilization practices by providing detailed
insights into plant nutrient status and soil fertility. Multispectral systems can detect nitrogen
deficiency through changes in chlorophyll content, which affects reflectance in the visible
(particularly red) and NIR regions. Early detection allows for timely fertilizer application before
yield potential is compromised.

Hyperspectral imaging offers even greater precision by identifying specific nutrient-related spectral
signatures. For nitrogen management, the red-edge region (680-750 nm) provides particularly
valuable information, as it is highly sensitive to chlorophyll concentration. Phosphorus and
potassium deficiencies also create distinct spectral patterns that advanced sensors can detect, though
these typically require analysis of broader spectral ranges.

Several agricultural operations have successfully implemented these technologies. Large-scale wheat
farms in the Great Plains now use satellite-based multispectral data to generate variable-rate nitrogen
application maps, reducing fertilizer use by 15-25% while maintaining yields. In Florida citrus
groves, hyperspectral-equipped drones identify micronutrient deficiencies with 90% accuracy,
enabling targeted foliar feeding that minimizes excess nutrient runoff.

Challenges and Future Directions

While these technologies offer tremendous benefits, challenges remain in widespread adoption.
Hyperspectral systems, in particular, require significant technical expertise for data interpretation.
Cloud cover can limit satellite-based imaging, and the high cost of some sensors has traditionally
been a barrier for smaller operations.

However, the field is rapidly evolving. New, more affordable multispectral sensors are coming to
market, and cloud-based processing platforms are making data analysis more accessible. As these
technologies continue to develop and become more user-friendly, they promise to transform
agricultural water and nutrient management on a global scale, contributing to more sustainable food
production systems.

30. Look through the text. Give its brief contents.
The Miniaturization Revolution in Optoelectronic Devices
Modern technology stands at the precipice of an optical revolution, driven by the relentless
miniaturization of optoelectronic devices. This transformative trend has reshaped entire industries,
packing increasingly sophisticated optical capabilities into ever-shrinking form factors while
simultaneously improving performance and energy efficiency.
At the heart of this revolution lies photonic integrated circuits (PICs), which have evolved from
laboratory curiosities to commercial workhorses. Today's PICs seamlessly combine lasers,
modulators, detectors, and waveguides on chips smaller than a fingernail, a feat that would have
seemed impossible just two decades ago. In data centers, optical transceivers have undergone a
dramatic physical transformation - shrinking from bulky pizza-box-sized units to compact pluggable
modules, while simultaneously increasing bandwidth capacity a thousandfold. This miniaturization
has been crucial in meeting the exploding demand for cloud services and high-speed connectivity.
The medical field has witnessed particularly remarkable advances through optical miniaturization.
Modern endoscopic systems now incorporate high-resolution imaging, illumination, and even
spectroscopic analysis in probes measuring less than a millimeter in diameter. These advances have
enabled minimally invasive procedures that reduce patient trauma while providing clinicians with
unprecedented diagnostic capabilities. Similarly, wearable health monitors now integrate
sophisticated optical sensors for continuous vital sign monitoring in packages smaller than a
wristwatch.
Consumer electronics provide perhaps the most visible examples of optical miniaturization. The
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facial recognition systems in modern smartphones pack an array of optical components - including
dot projectors, flood illuminators, and infrared cameras - into spaces smaller than a smartphone
notch. This achievement represents a triumph of optical engineering, requiring precise alignment of
microscopic components with nanometer-scale tolerances.
However, the path to miniaturization hasn't been without challenges. Engineers have had to develop
innovative solutions to problems like heat dissipation in densely packed optical components and
maintaining precise optical alignment in microscopic systems. Breakthroughs in materials science
have been particularly crucial, with new developments in silicon nitride platforms and thin-film
lithium niobate enabling more compact optical components without sacrificing performance.
Looking ahead, the frontier of optical miniaturization continues to advance. Researchers are now
working toward atomic-scale optical components and bio-integrated optoelectronic sensors that
could interface directly with human tissue. Quantum dot technologies promise to deliver even
smaller, more efficient light sources for integrated photonic systems. As these technologies mature,
they will undoubtedly enable applications we can scarcely imagine today - from implantable optical
neural interfaces to photonic processors that fit in wearable devices.
The ongoing miniaturization of optoelectronic devices represents more than just making things
smaller - it's enabling fundamentally new capabilities and applications that were previously
impossible. As this trend continues, it will further blur the boundaries between the optical and
electronic domains, paving the way for a future where light-based technologies are seamlessly
integrated into every aspect of our technological infrastructure.

31. Look through the text. Give its brief contents.

Smartphone-Compatible Thermal Cameras: Infrared Imaging in the Palm of Your Hand

The advent of smartphone-compatible thermal cameras has brought professional-grade thermal
imaging capabilities to everyday users, revolutionizing how we interact with the invisible world of
heat signatures. These innovative devices represent a remarkable fusion of cutting-edge infrared
technology with the convenience and processing power of modern smartphones, creating a new
category of portable thermal imaging tools that are transforming multiple industries and hobbies.

At the core of these devices lies sophisticated microbolometer sensor technology capable of
detecting long-wave infrared radiation (typically between 8-14 micrometers wavelength). Unlike
traditional bulky thermal cameras that require separate displays and processing units, these compact
systems leverage the smartphone's existing hardware - using its high-resolution screen as a
viewfinder, its powerful processor for image analysis, and its storage capacity for saving thermal
data. The result is a remarkably portable thermal imaging solution that fits in your pocket yet delivers
performance that would have required thousands of dollars worth of equipment just a decade ago.
The applications for these devices span an impressive range of professional and personal uses. Home
inspectors and energy auditors now routinely employ thermal camera attachments to quickly identify
heat leaks, insulation gaps, and HVAC system inefficiencies. Electrical technicians use them to spot
overheating circuits and potential fire hazards before they become dangerous. Automotive mechanics
diagnose engine heat distribution patterns and brake system performance with unprecedented ease.
Even outdoor enthusiasts have adopted thermal imaging, with hunters using them for wildlife
observation and hikers employing them for nighttime navigation and safety.

Several manufacturers have emerged as leaders in this space, each offering unique features. FLIR's
One series pioneered smartphone thermal imaging with their MSX® technology that overlays visible
light details onto thermal images for better context. Seek Thermal offers more affordable options
with surprisingly good resolution, while specialized devices like the CAT S62 Pro integrate thermal
imaging directly into a ruggedized smartphone. More recent entrants like Hikmicro have focused on
specific professional applications, offering features like focus-free lenses and wide temperature
ranges.

While these devices offer remarkable capabilities, they do have limitations compared to professional
thermal imaging systems. Resolution typically maxes out at 320x240 pixels, thermal sensitivity is
less refined, and measurement accuracy may vary. However, for most consumer and prosumer
applications, these trade-offs are more than offset by the unparalleled convenience and affordability.
The future of smartphone thermal imaging looks particularly bright. Emerging technologies promise
higher resolutions in smaller form factors, while Al-powered analysis tools are making thermal data
more accessible to non-experts. Some industry observers predict that thermal sensors may eventually
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become standard features in premium smartphones, much like high-quality cameras are today. As the
technology continues to evolve, we can expect to see these devices enabling entirely new
applications we haven't yet imagined - from augmented reality thermal overlays to advanced personal
health monitoring.

What makes smartphone thermal cameras truly revolutionary isn't just their technical specifications,
but how they've democratized access to thermal imaging. What was once exclusively the domain of
military, industrial, and scientific professionals is now available to homeowners, hobbyists, and
small business owners. This accessibility is driving innovation across countless fields and
empowering individuals with new ways to see and understand their world - quite literally in a
different light.

32. Look through the text. Give its brief contents.

The Architecture and Components of Hyperspectral Imaging Systems

Hyperspectral imaging systems represent a sophisticated fusion of optical engineering, spectroscopy,
and computational analysis. These advanced imaging platforms capture detailed spectral information
across hundreds of narrow, contiguous wavelength bands, enabling material identification and
analysis far beyond the capabilities of conventional cameras. The architecture of these systems
integrates several specialized components that work in concert to acquire, process, and interpret
spectral data with remarkable precision.

At the heart of any hyperspectral imaging system lies its optical assembly. The fore-optics, typically
comprising high-quality objective lenses, gather incoming light and focus it onto the spectral
separation components. These lenses are often paired with precision apertures and optical filters to
control light intensity and eliminate unwanted wavelengths. The spectral separation mechanism itself
represents one of the most critical components, with most systems employing either diffraction
gratings or prisms to disperse light into its constituent wavelengths. More advanced systems may
incorporate tunable filters like acousto-optic tunable filters (AOTF) or Fabry-Pérot interferometers,
which allow for rapid wavelength selection without moving parts.

The detector array forms another essential subsystem, where modern focal plane arrays (FPAs)
capture both spatial and spectral information simultaneously. Depending on the target spectral range,
different detector technologies come into play - silicon-based CCD or CMOS sensors for visible and
near-infrared applications, indium gallium arsenide (InGaAs) detectors for short-wave infrared, and
mercury cadmium telluride (MCT) sensors for mid- to long-wave infrared detection. Many of these
detectors, particularly those operating in infrared ranges, require specialized cooling systems to
reduce thermal noise, ranging from thermoelectric coolers to full cryogenic systems for the most
sensitive applications.

Data acquisition in hyperspectral systems presents unique engineering challenges due to the
enormous volume of spectral data generated. High-speed analog-to-digital converters transform
detector signals into digital data, while onboard memory and storage systems handle the massive
hyperspectral data cubes that can easily reach terabyte scales in aerial surveys. Modern systems
increasingly incorporate field-programmable gate arrays (FPGAs) or graphics processing units
(GPUs) for real-time data processing, enabling immediate spectral analysis even in field
deployments.

Calibration systems ensure measurement accuracy, with white reference targets providing reflectance
standards, dark current measurements accounting for sensor noise, and wavelength calibration
sources maintaining spectral precision. The software infrastructure completes the system, offering
tools for spectral library matching, machine learning-based classification, and dimensionality
reduction techniques to manage the complex datasets.

As hyperspectral technology advances, we're seeing exciting developments in miniaturization and
integration, with some researchers working toward on-chip hyperspectral sensors and Al-optimized
systems for real-time analysis. These innovations promise to bring hyperspectral imaging capabilities
to broader applications, from medical diagnostics to consumer devices, while maintaining the
rigorous performance standards established by traditional laboratory-grade systems.

33. Look through the text. Give its brief contents.
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The Architecture and Components of Hyperspectral Imaging Systems

Hyperspectral imaging systems represent a sophisticated fusion of optical engineering, spectroscopy,
and computational analysis. These advanced imaging platforms capture detailed spectral information
across hundreds of narrow, contiguous wavelength bands, enabling material identification and
analysis far beyond the capabilities of conventional cameras. The architecture of these systems
integrates several specialized components that work in concert to acquire, process, and interpret
spectral data with remarkable precision.

At the heart of any hyperspectral imaging system lies its optical assembly. The fore-optics, typically
comprising high-quality objective lenses, gather incoming light and focus it onto the spectral
separation components. These lenses are often paired with precision apertures and optical filters to
control light intensity and eliminate unwanted wavelengths. The spectral separation mechanism itself
represents one of the most critical components, with most systems employing either diffraction
gratings or prisms to disperse light into its constituent wavelengths. More advanced systems may
incorporate tunable filters like acousto-optic tunable filters (AOTF) or Fabry-Pérot interferometers,
which allow for rapid wavelength selection without moving parts.

The detector array forms another essential subsystem, where modern focal plane arrays (FPAs)
capture both spatial and spectral information simultaneously. Depending on the target spectral range,
different detector technologies come into play - silicon-based CCD or CMOS sensors for visible and
near-infrared applications, indium gallium arsenide (InGaAs) detectors for short-wave infrared, and
mercury cadmium telluride (MCT) sensors for mid- to long-wave infrared detection. Many of these
detectors, particularly those operating in infrared ranges, require specialized cooling systems to
reduce thermal noise, ranging from thermoelectric coolers to full cryogenic systems for the most
sensitive applications.
Data acquisition in hyperspectral systems presents unique engineering challenges due to the
enormous volume of spectral data generated. High-speed analog-to-digital converters transform
detector signals into digital data, while onboard memory and storage systems handle the massive
hyperspectral data cubes that can easily reach terabyte scales in aerial surveys. Modern systems
increasingly incorporate field-programmable gate arrays (FPGAs) or graphics processing units
(GPUs) for real-time data processing, enabling immediate spectral analysis even in field
deployments.
Calibration systems ensure measurement accuracy, with white reference targets providing reflectance
standards, dark current measurements accounting for sensor noise, and wavelength calibration
sources maintaining spectral precision. The software infrastructure completes the system, offering
tools for spectral library matching, machine learning-based classification, and dimensionality
reduction techniques to manage the complex datasets.
As hyperspectral technology advances, we're seeing exciting developments in miniaturization and
integration, with some researchers working toward on-chip hyperspectral sensors and Al-optimized
systems for real-time analysis. These innovations promise to bring hyperspectral imaging capabilities
to broader applications, from medical diagnostics to consumer devices, while maintaining the
rigorous performance standards established by traditional laboratory-grade systems.

34. Look through the text. Give its brief contents.
The Architecture and Components of Hyperspectral Imaging Systems
Hyperspectral imaging systems represent a sophisticated fusion of optical engineering, spectroscopy,
and computational analysis. These advanced imaging platforms capture detailed spectral information
across hundreds of narrow, contiguous wavelength bands, enabling material identification and
analysis far beyond the capabilities of conventional cameras. The architecture of these systems
integrates several specialized components that work in concert to acquire, process, and interpret
spectral data with remarkable precision.
At the heart of any hyperspectral imaging system lies its optical assembly. The fore-optics, typically
comprising high-quality objective lenses, gather incoming light and focus it onto the spectral
separation components. These lenses are often paired with precision apertures and optical filters to
control light intensity and eliminate unwanted wavelengths. The spectral separation mechanism itself
represents one of the most critical components, with most systems employing either diffraction
gratings or prisms to disperse light into its constituent wavelengths. More advanced systems may
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incorporate tunable filters like acousto-optic tunable filters (AOTF) or Fabry-Pérot interferometers,
which allow for rapid wavelength selection without moving parts.
The detector array forms another essential subsystem, where modern focal plane arrays (FPAs)
capture both spatial and spectral information simultaneously. Depending on the target spectral range,
different detector technologies come into play - silicon-based CCD or CMOS sensors for visible and
near-infrared applications, indium gallium arsenide (InGaAs) detectors for short-wave infrared, and
mercury cadmium telluride (MCT) sensors for mid- to long-wave infrared detection. Many of these
detectors, particularly those operating in infrared ranges, require specialized cooling systems to
reduce thermal noise, ranging from thermoelectric coolers to full cryogenic systems for the most
sensitive applications.
Data acquisition in hyperspectral systems presents unique engineering challenges due to the
enormous volume of spectral data generated. High-speed analog-to-digital converters transform
detector signals into digital data, while onboard memory and storage systems handle the massive
hyperspectral data cubes that can easily reach terabyte scales in aerial surveys. Modern systems
increasingly incorporate field-programmable gate arrays (FPGAs) or graphics processing units
(GPUs) for real-time data processing, enabling immediate spectral analysis even in field
deployments.
As hyperspectral technology advances, we're seeing exciting developments in miniaturization and
integration, with some researchers working toward on-chip hyperspectral sensors and Al-optimized
systems for real-time analysis. These innovations promise to bring hyperspectral imaging capabilities
to broader applications, from medical diagnostics to consumer devices, while maintaining the
rigorous performance standards established by traditional laboratory-grade systems.

35. Look through the text. Give its brief contents.
Look through the text and say what it is about. Give its brief contents.
(OPTICS 2, p.p.3-9)
An imperfection or distortion in an image is called an aberration. An aberration can be produced by a
flaw in a lens or mirror, but even with a perfect optical surface some degree of aberration is
unavoidable. To see why, consider the mathematical approximation we’ve been making, which is
that the depth of the mirror’s curve is small compared to do and di. Since only a flat mirror can
satisfy this shallow-mirror condition perfectly, any curved mirror will deviate somewhat from the
mathematical behavior we derived by assuming that condition. There are two main types of
aberration in curved mirrors, and these also occur with lenses.
An object on the axis of the lens or mirror may be imaged correctly, but off-axis objects may be out
of focus or distorted. In a camera, this type of aberration would show up as fuzziness or warping near
the sides of the picture when the center was perfectly focused. An example of this is shown in figure
a), and in that particular example, the aberration is not a sign that the equipment was of low quality
or wasn’t right for the job but rather an inevitable result of trying to flatten a panoramic view; in the
limit of a 360-degree panorama, the problem would be similar to the problem of representing the
Earth’s surface on a flat map, which can’t be accomplished without distortion.

36. Look through the text. Give its brief contents.
OPTICS 2, p.p. 9—10)
The fundamental physical phenomenon at work in the eye is that when light crosses a boundary
between two media (such as air and the eye’s jelly), part of its energy is reflected, but part passes into
the new medium. In the ray model of light, we describe the original ray as splitting into a reflected
ray and a transmitted one (the one that gets through the boundary). Of course the reflected ray goes in
a direction that is different from that of the original one, according to the rules of reflection we have
already studied. More surprisingly — and this is the crucial point for making your eye focus light —
the transmitted ray is bent somewhat as well. This bending phenomenon is called refraction. The
origin of the word is the same as that of the word “fracture,” i.e., the ray is bent or “broken.” (Keep
in mind, however, that light rays are not physical objects that can really be “broken.”) Refraction
occurs with all waves, not just light waves.
The actual anatomy of the eye, b), is quite complex, but in essence it is very much like every other
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optical device based on refraction. The rays are bent when they pass through the front surface of the
eye, ¢). Rays that enter farther from the central axis are bent more, with the result that an image is
formed on the retina. There is only one slightly novel aspect of the situation. In most human-built
optical devices, such as a movie projector, the light is bent as it passes into a lens, bent again as it
reemerges, and then reaches a focus beyond the lens. In the eye, however, the “screen” is inside the
eye, so the rays are only refracted once, on entering the jelly, and never emerge again.

37. Look through the text. Give its brief contents.
(OPTICS 2, p.p. 10—-11)
What are the rules governing refraction? The first thing to observe is that just as with reflection, the
new, bent part of the ray lies in the same plane as the normal (perpendicular) and the incident ray, d).
If you try shooting a beam of light at the boundary between two substances, say water and air, you’ll
find that regardless of the angle at which you send in the beam, the part of the beam in the water is
always closer to the normal line, e). It doesn’t matter if the ray is entering the water or leaving, so
refraction is symmetric with respect to time-reversal, f).
If, instead of water and air, you try another combination of substances, say plastic and gasoline, again
you’ll find that the ray’s angle with respect to the normal is consistently smaller in one and larger in
the other. Also, we find that if substance A has rays closer to normal than in B, and B has rays closer
to normal than in C, then A has rays closer to normal than C. This means that we can rank-order all
materials according to their refractive properties. Isaac Newton did so, including in his list many
peculiar substances. Several general rules can be inferred from such a list:
* Vacuum lies at one end of the list. In refraction across the interface between vacuum and any other
medium, the other medium has rays closer to the normal.
* Among gases, the ray gets closer to the normal if you increase the density of the gas by
pressurizing it more.

38. Look through the text. Give its brief contents.

(OPTICS 2, p.p. 11 —12)
What neither Snell nor Newton knew was that there is a very simple interpretation of the index of
refraction. This may come as a relief to the reader who is taken aback by the complex reasoning
involving proportionalities that led to its definition. Later experiments showed that the index of
refraction of a medium was inversely proportional to the speed of light in that medium. Since c is
defined as the speed of light in vacuum, and n = 1 is defined as the index of refraction of vacuum, we
have
n=/

[n = medium’s index of refraction, v = speed of light in that medium, ¢ = speed of light in a
vacuum]. Many textbooks start with this as the definition of the index of refraction, although that
approach makes the quantity’s name somewhat of a mystery, and leaves students wondering why c/v
was used rather than v/c. It should also be noted that measuring angles of refraction is a far more
practical method for determining n than direct measurement of the speed of light in the substance of
interest.

39. Look through the text. Give its brief contents.
(OPTICS 2, p.p. 13-14)
Why should refraction be related to the speed of light? The mechanical model shown in the figure
may help to make this more plausible. Suppose medium 2 is thick, sticky mud, which slows down
the car. The car's right wheel hits the mud first, causing the right side of the car to slow down. This
will cause the car to turn to the right until is moves far enough forward for the left wheel to cross
into the mud. After that, the two sides of the car will once again be moving at the same speed, and
the car will go straight.
Of course, light isn’t a car. Why should a beam of light have anything resembling a “left wheel” and
“right wheel?” After all, the mechanical model would predict that a motorcycle would go straight,
and a motorcycle seems like a better approximation to a ray of light than a car. The whole thing is
just a model, not a description of physical reality.

40. Look through the text. Give its brief contents.

(OPTICS 2, p.p. 15-16)
Earlier, we developed an equation for the percentage of the wave energy that is transmitted and the
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percentage reflected at a boundary between media. This was only done in the case of waves in one
dimension, however, and rather than discuss the full three dimensional generalization it will be more
useful to go into some qualitative observations about what happens. First, reflection happens only at
the interface between two media, and two media with the same index of refraction act as if they were
a single medium. Thus, at the interface between media with the same index of refraction, there is no
reflection, and the ray keeps going straight. Continuing this line of thought, it is not surprising that
we observe very little reflection at an interface between media with similar indices of refraction.
The next thing to note is that it is possible to have situations where no possible angle for the
refracted ray can satisfy Snell’s law. Solving Snell’s law for ©2, we find
02=sin-1 (1/2sin01)

and if nl is greater than n2, then there will be large values of ©1 for which the quantity (n1/n2)sin ©
is greater than one, meaning that your calculator will flash an error message at you when you try to
take the inverse sine. What can happen physically in such a situation? The answer is that all the light
is reflected, so there is no refracted ray. This phenomenon is known as total internal reflection, and is
used in the fiber-optic cables that nowadays carry almost all long-distance telephone calls.

41. Translate the text.

General Characteristics of Electronic and Optoelectronic Remote Sensing Devices and Systems of
the Earth and Their Operating Conditions
Remote sensing systems are essential tools for observing and analyzing the Earth's surface,
atmosphere, and oceans. These systems primarily utilize electronic and optoelectronic devices to
detect, measure, and interpret electromagnetic radiation reflected or emitted by objects on or above
the Earth's surface. The core components of such systems include sensors, data processing units, and
transmission modules, all designed to operate under specific environmental conditions.
Electronic remote sensing devices typically consist of radiometers, spectrometers, and microwave
sensors. They function by converting electromagnetic signals into electrical signals that can be
processed to generate images or data products. These devices are characterized by high sensitivity,
spectral resolution, and temporal resolution, enabling detailed analysis of land use, vegetation health,
mineral deposits, and atmospheric phenomena.
Optoelectronic systems incorporate optical components such as lenses, mirrors, filters, and detectors
(like CCDs or photodiodes). They operate primarily in the visible, near-infrared, and thermal infrared
regions of the spectrum. These systems are valued for their high spatial resolution and ability to
capture detailed images over large areas rapidly. They are used in satellite imaging, aerial
photography, and laser scanning applications.
The performance of these devices depends heavily on their operating conditions. Temperature
stability is crucial; extreme temperatures can affect sensor calibration and accuracy. In space-based
applications, sensors must withstand radiation exposure from cosmic rays and solar particles.
Mechanical stability is also vital to maintain alignment of optical components during launch and
operation.
Environmental factors such as atmospheric conditions influence data quality. Cloud cover, humidity,
aerosols, and atmospheric gases can attenuate or scatter electromagnetic signals. Therefore, remote
sensing systems often include calibration procedures or correction algorithms to compensate for
these effects.
Power supply reliability is another critical aspect; many remote sensing devices operate in remote or
inaccessible locations where maintenance is challenging. They require robust power sources with
sufficient capacity to ensure continuous operation over extended periods.
In summary, electronic and optoelectronic remote sensing devices are sophisticated instruments
designed to operate under a range of environmental conditions. Their effectiveness depends on
careful consideration of factors such as temperature control, radiation shielding, mechanical stability,
atmospheric interference mitigation, and reliable power management. Advances in materials science
and engineering continue to enhance their capabilities, enabling more precise monitoring of Earth's
dynamic processes.

42. Translate the text.

Applications of Electronic and Optoelectronic Remote Sensing Devices, with a Focus on Earth
Remote Sensing

Ne 000000409 Crpanutia 47 u3 64



Electronic and optoelectronic remote sensing devices play a vital role across various fields,
providing critical data for environmental monitoring, resource management, and scientific research.
Their ability to detect and analyze electromagnetic radiation reflected or emitted from the Earth's
surface makes them indispensable tools in remote sensing applications.
One of the primary areas of application is Earth observation and environmental monitoring. Satellites
equipped with optical, infrared, and microwave sensors monitor land use changes, deforestation,
urban expansion, and natural disasters such as floods, wildfires, and hurricanes. These sensors enable
real-time data collection over large areas, facilitating rapid response and informed decision-making.
In agriculture, remote sensing devices assess crop health, soil moisture levels, and vegetation vigor
through multispectral imaging. This information helps optimize irrigation, fertilization, and pest
control strategies, leading to increased yields and sustainable farming practices.
Geology and mineral exploration benefit from the high spectral resolution of certain sensors that
detect mineral compositions and geological structures beneath the Earth's surface. This aids in
identifying mineral deposits and understanding geological processes.
In climatology, remote sensing systems monitor atmospheric parameters such as temperature
profiles, humidity, cloud cover, and aerosol concentrations. These data are crucial for weather
forecasting models and climate change studies.
Oceanography employs remote sensing devices to study sea surface temperatures, currents,
chlorophyll concentrations (indicative of phytoplankton blooms), and oil spills. Such information
supports marine ecosystem management and pollution control.
Particularly in remote sensing, these devices are designed to operate under challenging
conditions—high altitudes or in space—requiring high sensitivity, stability, and calibration accuracy.
They enable the collection of data from inaccessible or vast regions without direct contact.
Advances in optoelectronic technology, such as high-resolution CCD detectors and laser scanning
systems (LiDAR), have significantly enhanced spatial resolution and data quality. These
improvements facilitate detailed mapping for urban planning, forestry management, disaster
assessment, and scientific research.
In summary, electronic and optoelectronic remote sensing devices are fundamental across multiple
domains related to Earth's observation. Their specialized capabilities allow for comprehensive
monitoring of environmental changes, resource exploration, disaster management, and climate
studies—making them indispensable tools in modern geosciences.

43. Translate the text.

Vision Devices (NVDs):

Night Vision Devices (NVDs) are specialized optical instruments designed to enhance human vision
in low-light or dark conditions. They are widely used in military, law enforcement, security,
navigation, and outdoor activities such as hunting and wildlife observation. NVDs operate by
amplifying available ambient light—such as moonlight, starlight, or infrared radiation—to produce a
visible image.

There are several types of night vision devices, with the most common being image intensifier tubes.
These devices typically consist of an objective lens that collects incoming light, a photocathode that
converts photons into electrons, an electron amplification system (microchannel plate), and a
phosphor screen that converts electrons back into visible light. The result is a brightened image that
allows users to see in darkness.

Types of Night Vision Devices:

1. Image Intensifier Night Vision Goggles (NVGs): Worn on the head or helmet, these devices
provide hands-free operation and are used extensively by military personnel for navigation, targeting,
and surveillance.

2. Night Vision Monoculars and Binoculars: Portable devices used for observation and
reconnaissance. They are often used by law enforcement and outdoor enthusiasts.

3. Infrared (IR) Sensors: These detect thermal radiation emitted by objects based on their temperature
differences. Thermal imaging cameras are a subset of IR sensors that provide detailed images
regardless of visible light conditions.

Operating Principles:

- Image Intensification: Amplifies ambient light in the near-infrared spectrum to produce a visible
image.
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- Thermal Imaging: Detects heat emitted by objects to generate images based on temperature
differences.
- Active Illumination: Some NVDs use infrared illuminators to project infrared light onto targets,
which is then detected by the device.
Conditions of Use:
NVDs are designed to operate effectively under various environmental conditions but can be affected
by factors such as fog, rain, snow, or smoke which can scatter or absorb infrared radiation. Proper
calibration and maintenance are essential for optimal performance. Additionally, their effectiveness
depends on the available ambient light; in complete darkness without any illumination source, active
IR illumination may be necessary.
Advancements and Future Trends:
Recent developments include digital night vision systems that utilize CCD or CMOS sensors with
electronic processing capabilities. These offer advantages such as adjustable brightness, recording
functions, and integration with other digital systems. Furthermore, hybrid devices combining thermal
imaging with traditional image intensification provide enhanced situational awareness.
In conclusion, Night Vision Devices are crucial tools that extend human vision capabilities into
darkness. Their technological evolution continues to improve performance, reliability, and versatility
across various applications.

44. Translate the text.

Laser Rangefinders and Designators

Laser rangefinders and designators are advanced optical devices that utilize laser technology to
measure distances accurately and to designate targets for military, surveying, navigation, and
scientific applications. Their precision, speed, and reliability have made them essential tools in
modern technology.

Laser Rangefinders

A laser rangefinder determines the distance to an object by emitting a laser beam towards the target
and measuring the time it takes for the reflected light to return. This method, known as time-of-flight
measurement, allows for highly accurate distance calculations, often within centimeters or inches.
Types of Laser Rangefinders:

- Handheld Rangefinders: Compact devices used by hunters, golfers, surveyors, and military
personnel for quick distance measurements.

- Military and Tactical Rangefinders: Integrated into weapon systems or mounted on vehicles for
targeting and fire control.

- Surveying Rangefinders: Used in construction and mapping to measure large distances with high
precision.

Applications of Laser Rangefinders:

- Military and Defense: Target acquisition, artillery fire correction, battlefield surveillance.

- Aviation and Navigation: Altitude measurement, obstacle detection.

- Surveying and Construction: Land measurement, topographical mapping.

- Sports and Recreation: Golf rangefinding for club selection.

Laser Designators

Laser designators are devices that project a focused laser beam onto a target to mark it for guidance
or targeting purposes. They are commonly used in conjunction with laser-guided munitions (LGM),
where the laser beam reflects off the target and guides the weapon precisely.

Types of Laser Designators:

- Handheld Designators: Portable units used by soldiers or spotters to mark targets from a distance.

- Vehicle-mounted or Aircraft-mounted Designators: Integrated into military vehicles or aircraft for
rapid target designation over large areas.

- Infrared (IR) vs. Visible Laser Designators: IR designators operate in the non-visible spectrum to
avoid detection by adversaries, while visible lasers are used when visual confirmation is necessary.
Operational Principles:

- The laser beam is directed at a target.

- The reflected laser light is detected by guided munitions equipped with sensors.

- The missile or bomb homes in on the reflected signal for precise targeting.

Advantages of Laser Technology:
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- High accuracy over long distances.

- Rapid measurement and designation capabilities.

- Ability to operate in various environmental conditions.

Challenges and Considerations:

- Line-of-sight requirement; obstacles can block the laser beam.

- Potential detection by adversaries if visible lasers are used; IR lasers mitigate this risk.

- Atmospheric conditions such as fog, rain, or dust can affect laser performance.

Future Developments

Advances include more compact designs, increased range capabilities, multi-spectral operation
(combining visible and IR), and integration with digital targeting systems. These improvements
enhance operational flexibility and effectiveness in complex environments.

45. Translate the text.

Electro-Optical Surveillance Systems

Electro-Optical (EO) Surveillance Systems are advanced technological setups that utilize optical and
electronic components to monitor, detect, and track objects or activities across various environments.
These systems combine sensors such as cameras, infrared detectors, and laser devices with
processing units to provide real-time imagery and data for military, security, border control,
maritime, and environmental monitoring applications.

Components of EO Surveillance Systems

1. Optical Sensors: High-resolution visible-light cameras capture images in daylight conditions.
These include CCD or CMOS sensors capable of detailed imaging.

2. Infrared Sensors: Thermal imaging cameras detect heat signatures emitted by objects, enabling
surveillance in darkness or obscured conditions like fog or smoke.

3. Laser Rangefinders and Designators: Measure distances to targets and mark them for tracking or
guiding munitions.

4. Image Processing Units: Analyze captured data to enhance images, detect movement, identify
objects, and track targets.

5. Communication Modules: Transmit data to command centers or other units via secure channels.
Operational Capabilities

- Day and Night Monitoring: EO systems operate effectively both during daylight and at night by
integrating visible and thermal imaging.

- Long-Range Observation: Equipped with powerful lenses and stabilization mechanisms for
observing distant targets.

- Real-Time Data Transmission: Provide immediate situational awareness through live video feeds.

- Target Detection and Tracking: Automated algorithms assist operators in identifying threats or
points of interest.

Applications

- Military and Defense: Border surveillance, battlefield reconnaissance, missile guidance, and force
protection.

- Maritime Security: Monitoring shipping lanes, detecting illegal activities like piracy or smuggling.
- Airspace Monitoring: Tracking aircraft movements and potential threats.

- Environmental Monitoring: Wildlife observation, forest fire detection, disaster assessment.

- Critical Infrastructure Security: Protecting power plants, airports, and other vital facilities.
Advantages

- Ability to operate under various environmental conditions (darkness, fog, smoke).

- High spatial resolution for detailed imagery.

- Integration with other sensor systems (radar, SIGINT) for comprehensive situational awareness.

- Remote operation capabilities reduce risk to personnel.

Challenges

- High cost of sophisticated sensors and processing units.

- Data overload requiring advanced analysis tools.

- Susceptibility to jamming or electronic countermeasures.

- Line-of-sight limitations; obstacles can hinder visibility.
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Future Trends
Emerging developments include miniaturization of sensors for drone deployment, integration with
artificial intelligence for autonomous target recognition, enhanced resolution through multispectral
imaging, and improved data encryption for secure communications.

46. Translate the text.

Radiation-Hardened Electronics

Radiation-hardened electronics are specialized electronic components and systems designed to
operate reliably in environments with high levels of ionizing radiation. Such environments include
outer space, nuclear reactors, high-energy particle accelerators, and certain military applications
where exposure to radiation can degrade or destroy standard electronic devices.

Purpose and Importance

Standard commercial electronics are vulnerable to radiation-induced effects such as single-event
upsets (SEUs), total ionizing dose (TID) damage, and displacement damage. Radiation-hardened
electronics are engineered to withstand these effects, ensuring mission-critical systems function
correctly over extended periods in harsh radiation environments.

Types of Radiation Effects on Electronics

1. Single-Event Effects (SEEs): Sudden disruptions caused by a single charged particle striking a
device, leading to bit flips, latch-ups, or even device destruction.

2. Total Ionizing Dose (TID): Cumulative damage from prolonged exposure to ionizing radiation,
causing threshold shifts, leakage currents, and eventual device failure.

3. Displacement Damage: Structural damage within semiconductor materials due to energetic
particles displacing atoms, degrading device performance.

Design Strategies for Radiation Hardening

- Material Selection: Use of radiation-tolerant semiconductor materials and dielectrics.

- Circuit Design Techniques: Incorporating redundancy, error correction codes (ECC), and hardened
logic design.

- Physical Shielding: Employing shielding materials like aluminum or polyethylene to reduce
radiation exposure.

- Manufacturing Processes: Specialized fabrication techniques that improve resistance to radiation
effects.

Applications

- Space Exploration: Satellites, space probes, and spacecraft rely on radiation-hardened electronics
for navigation, communication, and scientific instruments.

- Military Systems: Radar, missile guidance, secure communications, and nuclear command systems
require high reliability under radiation exposure.

- Nuclear Facilities: Control systems within reactors or waste management facilities need protection
from radiation-induced failures.

- High-Energy Physics Experiments: Detectors and data acquisition systems in particle accelerators.
Advantages

- Increased reliability and longevity in radiation-rich environments.

- Reduced risk of data corruption or system failure.

- Enhanced safety for critical operations in nuclear or space missions.

Challenges

- Higher manufacturing costs compared to commercial-grade electronics.

- Limited availability of certain components with desired specifications.

- Potential performance trade-offs due to added hardening measures.

Future Developments

Advances include the development of more cost-effective hardening techniques, integration of
radiation-tolerant components into commercial products (rad-hard-by-design), and the use of
emerging materials like silicon carbide (SiC) and gallium nitride (GaN) for improved resilience.

47. Translate the text.

Fiber-Optic Sensors
Fiber-optic sensors are devices that utilize the properties of optical fibers to measure various
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physical, chemical, or biological parameters. They are based on the transmission of light through
fiber optics, with changes in the environment affecting the light's properties, which can then be
detected and analyzed.
Principles of Operation
Fiber-optic sensors operate on several physical principles, including:
- Intensity Modulation: Changes in light intensity due to environmental factors.
- Interferometry: Variations in phase or interference patterns caused by external influences.
- Bragg Gratings: Reflection wavelength shifts in fiber Bragg gratings (FBGs) due to strain or
temperature changes.
- Raman and Brillouin Scattering: Used for distributed sensing over long distances.
Types of Fiber-Optic Sensors
1. Point Sensors: Measure parameters at specific locations, such as FBG sensors for strain,
temperature, or pressure.
2. Distributed Sensors: Provide measurements along the entire length of the fiber, suitable for
monitoring large areas or structures (e.g., pipeline integrity, perimeter security).
Applications
- Structural Health Monitoring: Bridges, buildings, aircraft, and pipelines for detecting stress, strain,
or cracks.
- Environmental Monitoring: Water quality, chemical detection, and pollution levels.
- Temperature and Pressure Measurement: In industrial processes and geothermal applications.
- Military and Defense: Perimeter security, intrusion detection, and vibration monitoring.
- Medical Diagnostics: Minimally invasive sensing inside the body.
Advantages
- High sensitivity and accuracy.
- Immunity to electromagnetic interference (EMI).
- Lightweight and flexible for installation in confined spaces.
- Capable of remote sensing over long distances (up to hundreds of kilometers).
- Multiplexing capabilities allow multiple sensors on a single fiber.
Challenges
- Fragility of optical fibers requiring careful handling.
- Cost of specialized components like FBGs.
- Complexity in signal processing for some sensor types.
- Environmental factors such as bending losses affecting performance.
Future Trends
Emerging developments include integration with wireless systems, development of more robust and
cost-effective sensors, multi-parameter sensing capabilities (simultaneous measurement of
temperature, strain, etc.), and enhanced distributed sensing techniques for real-time structural health
monitoring.
48. Translate the text.
LIDAR (Light Detection and Ranging)
LIDAR is a remote sensing technology that uses laser light to measure distances to objects or
surfaces with high precision. By emitting laser pulses and analyzing the reflected signals, LIDAR
systems generate detailed three-dimensional maps of the environment. This technology is widely
used in applications such as autonomous vehicles, topographic mapping, environmental monitoring,
and military reconnaissance.
Principles of Operation
- ALIDAR system emits rapid pulses of laser light toward a target.
- The light reflects off surfaces and returns to the sensor.
- The system measures the time it takes for each pulse to return (time-of-flight).
- Using the speed of light, it calculates the distance to each point.
- By scanning across an area, it creates a dense point cloud representing the environment.
Types of LIDAR
1. Airborne LIDAR: Mounted on aircraft or drones for large-scale topographic mapping.
2. Terrestrial LIDAR: Ground-based systems used for surveying buildings, infrastructure, or terrain.
3. Mobile LIDAR: Mounted on vehicles for mapping roads and urban environments.
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4. Spaceborne LIDAR: Deployed on satellites for planetary or atmospheric studies.

Applications

- Autonomous Vehicles: Obstacle detection, navigation, and environment perception.

- Topographic Mapping: Creating high-resolution digital elevation models (DEMs).

- Forestry and Agriculture: Biomass estimation, crop monitoring, and forest structure analysis.

- Environmental Monitoring: Coastal erosion, flood modeling, and glacier studies.

- Military and Defense: Target acquisition, terrain analysis, and surveillance.

- Urban Planning: 3D city modeling and infrastructure assessment.

Advantages

- High spatial resolution and accuracy.

- Ability to penetrate vegetation canopy (in some cases) to map ground surfaces.

- Rapid data acquisition over large areas.

- Produces precise 3D models useful for various analyses.

Challenges

- Costly equipment and data processing requirements.

- Limited performance in adverse weather conditions like fog, rain, or snow due to laser scattering.

- Power consumption considerations for airborne or mobile systems.

- Data management complexity due to large point cloud datasets.

Future Trends

Advancements include miniaturization of sensors for integration into smaller platforms like drones,
improved scanning speeds, multi-spectral LIDAR systems combining different wavelengths,
real-time data processing with Al integration, and enhanced penetration capabilities for complex
environments.

49. Translate the text.
Hyperspectral Imaging Systems
Hyperspectral imaging (HSI) systems are advanced sensing technologies that capture and analyze
image data across a wide spectrum of electromagnetic wavelengths. Unlike traditional imaging that
records in just three color bands (red, green, blue), hyperspectral systems acquire hundreds of narrow
spectral bands, providing detailed spectral information for each pixel in an image. This rich data
enables precise identification and characterization of materials, substances, or biological entities.
Principles of Operation
- The system captures images across many contiguous spectral bands, often spanning visible to
near-infrared or shortwave infrared regions.
- Each pixel contains a detailed spectral signature representing the material's unique reflectance or
emission properties.
- Data processing algorithms analyze these signatures to classify or quantify different materials
within the scene.
Components of Hyperspectral Imaging Systems
1. Optical Sensor: Disperses incoming light into multiple spectral bands using prisms, gratings, or
filter wheels.
2. Spectrometer: Separates the light into narrow spectral channels.
3. Detector Array: Records the intensity at each spectral band for every pixel.
4. Data Processing Unit: Converts raw data into usable images and performs analysis such as
classification or anomaly detection.
Applications
- Environmental Monitoring: Detecting pollution, analyzing vegetation health, and monitoring water
quality.
- Agriculture: Crop health assessment, soil analysis, and precision farming.
- Mineralogy and Geology: Identifying mineral compositions and mapping geological features.
- Defense and Security: Target identification, camouflage detection, and border surveillance.
- Medical Diagnostics: Non-invasive tissue analysis and disease detection.
- Food Industry: Quality control and contaminant detection.
Advantages
- High spectral resolution allows for precise material discrimination.
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- Enables identification of subtle differences between similar materials.

- Non-destructive and non-contact measurement method.

- Capable of large-area scanning with detailed spatial and spectral information.

Challenges

- Large data volumes require significant storage and processing capabilities.

- High cost of hyperspectral sensors and associated equipment.

- Complex calibration and data analysis procedures.

- Limited penetration through dense vegetation or cloud cover in some cases.

Future Trends

Emerging developments include miniaturization for drone-based applications, real-time processing
with artificial intelligence integration, multispectral fusion for faster analysis, improved sensor
sensitivity across broader spectral ranges, and cost reduction to enable wider adoption

50. Translate the text.

Quantum Optoelectronics

Quantum optoelectronics is a branch of physics and engineering that combines principles of quantum
mechanics with optoelectronic device technology. It focuses on the development and application of
devices that exploit quantum phenomena—such as quantized energy levels, coherence, and
entanglement—to generate, manipulate, or detect light with enhanced performance or novel
functionalities.

Fundamental Concepts

- Quantum Dots: Nanoscale semiconductor particles that confine electrons in all three dimensions,
leading to discrete energy levels and size-dependent optical properties.

- Quantum Wells: Thin layers of semiconductor material where charge carriers are confined in one
dimension, affecting their electronic and optical behavior.

- Single-Photon Sources: Devices capable of emitting one photon at a time, crucial for quantum
communication and cryptography.

- Entangled Photon Pairs: Pairs of photons whose quantum states are linked, enabling secure
communication protocols.

Key Devices and Technologies

1. Quantum Dot Lasers: Lasers that utilize quantum dots as the gain medium, offering advantages
like low threshold currents, temperature stability, and tunable emission wavelengths.

2. Single-Photon Detectors: Highly sensitive detectors capable of registering individual photons,
essential for quantum information processing.

3. Quantum Light Sources: Emitters producing entangled or squeezed light for applications in
quantum computing and secure communications.

4. Quantum Well Infrared Photodetectors (QWIPs): Devices that detect infrared radiation with high
sensitivity based on quantum well structures.

Applications

- Quantum Communication: Secure data transmission using quantum key distribution (QKD).

- Quantum Computing: Implementing qubits and logic operations using photonic states.

- High-Resolution Imaging: Exploiting quantum correlations to surpass classical limits.

- Optical Sensing: Enhanced sensitivity in measurements based on quantum effects.

- Display Technologies: Potential future applications in advanced display systems utilizing quantum
dots for vibrant colors.

Advantages

- Ability to generate and manipulate non-classical states of light.

- Enhanced performance metrics such as lower threshold currents, higher efficiency, and better
temperature stability.

- Potential for ultra-secure communication channels.

- Miniaturization possibilities due to nanoscale device structures.

Challenges

- Complex fabrication processes at the nanoscale.

- Maintaining coherence and entanglement over practical distances.

- Integration with existing electronic and photonic systems.

Ne 000000409 Crpanutia 54 u3 64



- Cost and scalability for commercial applications.
Future Trends
Advances are expected in integrating quantum optoelectronic devices with photonic circuits,
developing room-temperature single-photon sources, improving coherence times, and expanding
practical applications in secure communications, sensing, and quantum information processing.

51. Translate the text.

Power Efficiency in Quantum Optoelectronic Devices
Definition
Power efficiency refers to how effectively a device converts the electrical energy it consumes into
useful output, such as light emission, detection, or quantum states. In the context of quantum
optoelectronics and advanced photonic devices, high power efficiency is crucial for reducing energy
consumption, improving performance, and enabling practical applications.
Why It Matters
- Increasing efficiency reduces overall power consumption, which is vital for portable, large-scale,
and environmentally sustainable systems.
- In quantum devices, high efficiency helps maintain coherence and minimize losses, essential for
reliable quantum communication and computing.
- Lower energy requirements decrease operational costs and improve device longevity.
Features in Quantum Optoelectronics
- Quantum Dot Lasers: Designed to operate at low threshold currents, enhancing energy efficiency.
- Single-Photon Sources: Need to emit photons with minimal energy input for practical quantum
communication.
- Detectors: Aim for high sensitivity with low power consumption to reduce noise and extend device
lifespan.
Factors Affecting Power Efficiency
- Material Quality and Device Structure: Optimized nanostructures reduce energy losses during
operation.
- Cooling Requirements: Some devices require cryogenic cooling, which increases total energy
consumption; efforts are ongoing to develop room-temperature devices.
- Manufacturing Precision: Accurate fabrication minimizes defects and losses that can decrease
efficiency.
Recent Advances
- Development of low-threshold quantum dot lasers with high output power at minimal electrical
input.
- Use of novel materials with superior energy conversion properties.
- Integration of devices into systems designed for minimal power usage while maintaining
performance.
Future Perspectives
- Creating room-temperature devices with high power efficiency suitable for widespread commercial
use.
- Developing new nanomaterials and device architectures to further reduce energy consumption.
- Implementing smart power management and system optimization techniques to maximize overall
device efficiency.

52. Translate the text.
Miniaturization in Optoelectronic Devices
Miniaturization refers to the process of reducing the size of electronic and optoelectronic
components and systems while maintaining or enhancing their functionality. In optoelectronics, this
trend enables the development of compact, lightweight, and portable devices with high performance,
which is essential for modern applications such as integrated photonics, wearable technology, and
quantum information systems.
Importance of Miniaturization
- Enhanced Integration: Smaller devices can be integrated into complex circuits and systems,
enabling multifunctionality.
- Portability: Compact optoelectronic components facilitate portable applications like smartphones,
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sensors, and medical devices.

- Performance Improvements: Reduced size often leads to shorter signal paths, lower power
consumption, and faster operation.

- Cost Reduction: Mass production of miniaturized components can lower manufacturing costs.

Key Technologies Enabling Miniaturization

1. Nanofabrication Techniques: Electron-beam lithography, atomic layer deposition, and other
methods allow precise control at the nanoscale.

2. Quantum Dots and Nanostructures: Nanoscale materials with unique optical properties enable
ultra-small light sources and detectors.

3. Integrated Photonics: Combining lasers, modulators, detectors on a single chip using silicon
photonics or other platforms.

4. Microelectromechanical Systems (MEMS): Miniature mechanical components integrated with
optoelectronics for tunable devices.

Applications of Miniaturized Optoelectronic Devices

- On-chip Photonic Circuits: For high-speed data processing and communication.

- Wearable Sensors: Compact sensors for health monitoring and environmental sensing.

- Quantum Technologies: Nanoscale single-photon sources and detectors for quantum computing and
secure communication.

- Display Technologies: MicroLEDs for high-resolution displays.

Advantages

- Increased device density

- Reduced power consumption

- Faster response times

- Greater system portability

Challenges

- Fabrication complexity at nanoscale

- Heat dissipation issues due to high integration density

- Maintaining performance and reliability at reduced sizes

- Cost-effective mass production

Future Outlook

Advances in nanofabrication, materials science, and integration techniques will continue to push the
limits of miniaturization. The goal is to develop fully integrated, ultra-small optoelectronic systems
that can operate efficiently at the nanoscale for a wide range of applications including quantum
computing, biomedical devices, and next-generation communications.

53. Translate the text.

Al-Enhanced Signal Processing in Optoelectronic Devices
Artificial Intelligence (AI) has become a transformative tool in advancing optoelectronic
technologies. When integrated with optoelectronic devices, Al enhances signal processing
capabilities, enabling smarter, faster, and more accurate interpretation of optical signals. This
synergy is crucial for applications such as high-speed communications, quantum information
processing, sensing, and imaging.
Significance of Al in Optoelectronics
- Improved Signal Quality: Al algorithms can filter noise, correct distortions, and enhance signal
fidelity.
- Real-Time Data Analysis: Enables rapid processing of large volumes of optical data for immediate
decision-making.
- Adaptive Systems: Al allows devices to dynamically adapt to changing conditions for optimal
performance.
- Automation and Optimization: Facilitates autonomous operation and system tuning without human
intervention.
Key Applications
1. Optical Communication Systems

- Al algorithms optimize modulation formats, error correction, and channel management.

- Machine learning models predict and mitigate signal degradation over fiber links.
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2. Quantum Signal Processing

- Al assists in quantum state discrimination and error correction.

- Enhances the detection sensitivity of single-photon detectors.
3. Optical Sensing and Imaging

- Deep learning improves image reconstruction from low-light or noisy data.

- Al-driven analysis accelerates data interpretation in biomedical imaging.
4. Integrated Photonic Circuits

- Al algorithms optimize the design and operation of complex photonic components.
Advantages
- Increased accuracy and robustness in signal interpretation
- Enhanced noise suppression capabilities
- Reduced latency in data processing
- Enabling new functionalities like predictive maintenance
Challenges
- Integration complexity of Al algorithms with hardware
- Requirement for large datasets to train models effectively
- Ensuring real-time processing capabilities
- Balancing computational load with device power constraints
Future Perspectives
The integration of Al with optoelectronic devices is expected to grow, leading to intelligent photonic
systems capable of self-monitoring, adaptive operation, and autonomous decision-making. Advances
in hardware acceleration (e.g., neuromorphic chips) will further enable real-time Al processing at the
device level, opening new horizons for applications in telecommunications, quantum computing,
medical diagnostics, and beyond.

54. Translate the text.

Wide-Bandgap Semiconductors (GaN, SiC) in Optoelectronic Devices
Wide-bandgap semiconductors (IIMpOKO30HHBIE MOMYNPOBOTHUKH) , such as Gallium Nitride
(autpup rammus ) (GaN) and Silicon Carbide (kapoun kpemuusi) (SiC) have revolutionized the field
of optoelectronics due to their unique electrical and optical properties. These materials are
characterized by large bandgaps—approximately 3.4 eV for GaN and 3.0 eV for SiC—which enable
devices to operate at higher voltages, temperatures, and frequencies compared to traditional
semiconductors like silicon.
Applications in Optoelectronics
1. Light-Emitting Diodes (LEDs):

- GaN-based LEDs are widely used for solid-state lighting, displays, and backlighting due to their
efficient emission in the blue and ultraviolet spectrum.

- The high breakdown voltage and thermal stability of GaN allow for high-power LED operation
with improved efficiency.
2. Laser Diodes:

- GaN-based laser diodes emit in the blue and ultraviolet regions, finding applications in
high-density optical storage, medical devices, and laser lighting.

3. Photodetectors:

- Both GaN and SiC are used to develop UV photodetectors with high sensitivity, fast response
times, and excellent stability under harsh conditions.
4. High-Power and High-Frequency Devices:

- SiC transistors are employed in power electronics for efficient energy conversion systems, electric
vehicles, and RF amplifiers due to their high thermal conductivity and breakdown strength.
Advantages of Wide-Bandgap Semiconductors
- High Breakdown Voltage: Enables devices to operate at higher voltages without failure.

- Thermal Stability: Maintains performance at elevated temperatures.

- Radiation Hardness: Suitable for space and nuclear applications.

- High Efficiency: Reduced energy losses lead to more efficient optoelectronic components.
Challenges

- Material synthesis and device fabrication are more complex compared to silicon.
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- High production costs currently limit widespread adoption.

- Managing defects and dislocations remains critical for device performance.

Future Outlook

Research continues to improve the quality of GaN and SiC materials, aiming for lower defect
densities and cost-effective manufacturing processes. The development of novel device architectures
promises further enhancements in efficiency, power handling, and spectral range, solidifying the role
of wide-bandgap semiconductors in next-generation optoelectronic systems.

55. Translate the text.

Translate the text (1800 printed characters; time — 60 min.)

To understand the properties of modern optoelectronic devices, as well as a number of other devices
in the real world, it is imperial to discuss first of all the PN junction diode - the fundamental building
block of the modern electronic age. A silicon atom consists of fourteen negatively-charged electrons
surrounding a central nucleus - the charge of the nucleus makes the atom neutral. A lattice of silicon
atoms is known as an Intrinsic semiconductor, and consists of a single silicon atom bonded to four
neighboring atoms covalently. This means that holes, or a lack of an electron in an atoms band, in the
valence band are vacancies created by electrons that have been thermally excited to the conduction
band. This thermal excitation can arise when energy has been applied to the atom in the form of heat
energy, or light of a specific wavelength. A single atom of boron, as well as a single atom of arsenic,
has not net electric charge. Boron and arsenic appear on the periodic table to the left and right of
silicon respectively. This means the number of electrons in the valence band are lower and higher
respectively. In the process of ”doping,” atoms of boron, for example, can be added to the silicon
crystal to decrease the total amount of electrons present. The same process can be applied to a
silicon lattice with an atom of arsenic; in this case, the arsenic increase the number of electrons in
the semi-conductor. This electron is now free to move around the crystal, with much less energy
applied than in the case of the normal silicon lattice. In the case of both dopant, there is now a charge
associated; with excess holes, the semiconductor becomes p-type. With excess electrons, the
semiconductor becomes n-type. Both semiconductors are extrinsic. The amount of doping can be
increased or decreased, depending on the situation.

56. Translate the text.
P-N Junction Photodiode
It is a two-terminal junction device which is operated by first reverse-biasing the junction and then
illuminating it. A reverse-biased P-N junction has a small amount of reverse saturation current Is (or
10) due to thermally-generated electron-hole pairs. In silicon, Is is the range of nanoamperes. The
number of these minority carriers depends on the intensity of light incident on the junction. When the
diode is in glass package, light can reach the junction and thus change the reverse current.
The basic biasing arrangement, construction and symbols of a photodiode are shown in Fig. 53.8. As
seen, a lens has been used in the cap of the unit to focus maximum light on the reverse-biased
junction. The active diameter of these devices is about 2.5 mm but they are mounted in standard
TO-5 packages with a window to allow maximum incident light.
The characteristics of Fig. 53.9 show that for a given reverse voltage, IA (or Is) increases with
increase in the level of illumination. The dark current refers to the current that flows when no light is
incident.
By changing the illumination level, reverse current can be changed. In this way, reverse resistance of
the diode can be changed by a factor of nearly 20.
A photodiode can turn its current ON and OFF in nanoseconds. Hence, it is one of the fastest
photodetectors. It is used where it is required to switch light ON and OFF at a maximum rate.
Applications of a photodiode include
1.detection, both visible and invisible ;
2. demodulation ;
3. switching ;
4. logic circuit that require stability and high speed ;
5. character recognition ;
6. optical communication equipment ;
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7. encoders etc.
57. Translate the text.

Advantages of Liquid Crystals Displays

An LCD has the distinct advantage of extremely low power requirement (about 10-15 pW per
7-segment display as compared to a few mW for a LED). It is due to the fact that it does not itself
generate any illumination but depends on external illumination for its visual effect (colour depending
on the incident light). They have a life-time of about 50,000 hours.

(e) Uses

1. Field-effect LCDs are normally used in watches and portable instruments where source of energy
is a prime consideration.

2. Thousands of tiny LCDs are used to form the picture elements (pixels) of the screen in one type of
B & W pocket TV receiver.

3. Recent desk top LCD monitors.

4. Note book computer display

5. Cellular phone display, to display data on personal digital assistant (PDAs) such as Palm Vx etc.
The liquid crystal display (LCDs) commonly used on notebook computers and handheld PDAs are
also appearing on desktop. These flat panel displays promise great clarity at increasingly high
resolutions and are available in screen sizes up to 15 inches. The LCD monitor offers benefits and
drawbacks. The first benefit is size. Because of the need to house the tube itself, cathode-ray tube
(CRT) monitors are big and heavy. LCD monitors are only a few inches deep and they are much
lighter in weight. However LCD monitors are expensive than CRTs at present. Another problem is
the viewing angle. The optimal viewing angle of an LCD is from straight in front and as you move
further to the side the screen becomes harder to read, much more so than with a CRT. Moreover
screen resolutions generally reach only as high as 1,024 x 768, which is insufficient for some
applications.

58. Translate the text.

Translate the text (1800 printed characters; time — 60 min.)

Liquid Crystals Displays

(a) General

A liquid crystal is a material (usually, an organic compound) which flows like a liquid at room
temperature but whose molecular structure has some properties normally associated with solids
(examples of such compounds are : cholesteryl nonanoate and p-azoxyanisole). As is well-known,
the molecules in ordinary liquids have random orientation but in a liquid crystal they are oriented in
a definite crystal pattern. Normally, a thin layer of liquid crystal is transparent to incident light but
when an electric field is applied across it, its molecular arrangement is disturbed causing changes in
its optical properties. When light falls on an activated layer of a liquid crystal, it is either absorbed or
else is scattered by the disoriented molecules.

(b) Construction

A liquid crystal ‘cell’ consists of a thin layer (about 10 um) of a liquid crystal sandwiched between
two glass sheets with transparent electrodes deposited on their inside faces. With both glass sheets
transparent, the cell is known as transmittive type cell. When one glass is transparent and the other
has a reflective coating, the cell is called reflective type. The LCD does not produce any illumination
of its own. It, in fact, depends entirely on illumination falling on it from an external source for its
visual effect.

(c) Working

The two types of display available are known as (1) field-effect display and (ii) dynamic scattering
display. When field-effect display is energized, the energized areas of the LCD absorb the incident
light and, hence give localized black display. When dynamic scattering display is energized, the
molecules of energized area of the display become turbulent and scatter light in all directions.
Consequently, the activated areas take on a frosted glass appearance resulting in a silver display. Of
course, the un-energized areas remain translucent.

A digit on an LCD has a segment appearance. For example, if number 5 is required, the terminals 8§,
2, 3, 6 and 5 would be energized so that only these regions would be activated while the other areas
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would remain clear.
59. Translate the text.

Photoconductive Cell
It is a semiconductor device whose resistance varies inversely with the intensity of light that falls
upon it. It is also known as photoresistive cell or photoresistor because it operates on the principle of
photoresistivity.
(a) Theory
The resistivity (and, hence, resistance) of a semiconductor depends on the number of free charge
carriers available in it. When the semiconductor is not illuminated, the number of charge carriers is
small and, hence, resistivity is high. But when light in the form of photons strikes the semiconductor,
each photon delivers energy to it. If the photon energy is greater than the energy band gap of the
semiconductor, free mobile charge carriers are liberated and, as a result, resistivity of the
semiconductor is decreased.
(b) Construction and Working
Photoconductive cells are generally made of cadmium compounds such as cadmium sulphide (CdS)
and cadmium selenide (CdSe). Spectral response of CdS cell is similar to the human eye, hence such
cells are often used to simulate the human eye. That is why they find use in light metering circuits in
photographic cameras.
The construction of a typical photo conductive cell and its two alternative circuit symbols are shown
in Fig. 53.11 (a) and (b) respectively. As seen, a thin layer of photosensitive semiconductor material
is deposited in the form of a long strip zig-zagged across a disc-shaped ceramic base with protective
sides. For added protection, a glass lens or plastic cover is used. The two ends of the strip are
brought out to connecting pins below the base.
The terminal characteristic of a photoconductive cell is shown in Fig. 53.12. It depicts how the
resistance of the cell varies with light intensity. Typically, the dark resistance of the cell is 1 MQ or
larger. Under illumination, the cell resistance drops to a value between 1 and 100 kQ depending on
surface illumination.

60. Translate the text.

Phototransistor

It is light-sensitive transistor and is similar to an ordinary bipolar junction transistor (BJT) except
that it has no connection to the base terminal. Its operation is based on the photodiode that exists at
the CB junction. Instead of the base current, the input to the transistor is provided in the form of light
as shown in the schematic symbol of Fig. 53.14 (a).

Silicon NPNs are mostly used as photo transistors. The device is usually packed in a TO-type can
with a lens on top although it is sometimes encapsulated in clear plastic. When there is no incident
light on the CB junction, there is a small thermally-generated collectorto-emitter leakage current
ICEO which, in this case, is called dark current and is in the nA range.

When light is incident on the CB junction, a base current IA is produced which is directly
proportional to the light intensity. Hence, collector current IC = 3 IA

Typical collector characteristic curves of a phototransistor are shown in Fig. 53.14 (b). Each
individual curve corresponds to a certain value of light intensity expressed in mW/cm2. As seen, IC
increases with light intensity.

The phototransistor has applications similar to those of a photodiode. Their main differences are in
the current and response time. The photo-transistor has the advantages of greater sensitivity and
current capacity than photodiodes. However, photodiodes are faster of the two, switching in less than
a nanosecond.

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANnYeCKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa
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1. CocynoBa I. A. YueOGHUK (paHIly3CKOTO sI3bIKa JJISi TAMOKEHHHMKOB. YacTh 2: y4eOHHK:
yuebHuk / I. A. CocyHoBa. - YueOHUK (hpaHIly3CKOTO S3bIKa JJIs TAMOKEHHUKOB. YacTh 2 - Mockaa:
Poccwuiickas Tamoxxennast akagemus, 2011. - 300 c. - 978-5-9590-0261-9. - TekcT: MeKTPOHHBIH. //
IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/69841.html (mata oOpamenus:
16.03.2025). - PexxuMm gocTyma: 1o noJmnucke

2. CocyHnoga I'. A. ®paHIry3cKuii S3bIK IS MOATOTOBKH CIEIHAINCTOB TAMOKEHHOU CITy:KOBI. B
2 gactax. Y.2: yuebnuk: yueOHuk / I. A. CocyHoBa. - ®DpaHIly3CKHHl S3bIK JJIsi TMOATOTOBKH
CIELUAINCTOB TaMOXXEHHOM cimyxObl. B 2 wactax. YU.2 - MockBa: Poccuiickas TaMo)XeHHas
akagemusi, 2018. - 218 c. - 978-5-9590-1011-9. - Tekcr: anexrponusiii. / [IPR SMART: [caiit]. -
URL: https://www.iprbookshop.ru/93229.html (nara obpamenus: 16.03.2025). - Pexxum mocrymna: mo
MOATHCKE

3. OBcuenko T. B. Grundstufe Deutsch: yaeOHUK HEMEIKOTO S3bIKA: YYEOHUK HEMEIIKOTO SI3bIKa /
T. B. Oscuenko, E. U. Ilerpora, JI. W. llanoBanosa. - Grundstufe Deutsch - Pocros-na-/lony,
Taranpor: WzmarensctBo IOxHOTO (enmepanpHoro ynuBepcurera, 2020. - 217 c. -
978-5-9275-3626-9. -  Tekcr: onexrponuwni. //  IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/107996.html (mara o6pamenus: 16.03.2025). - Pexxum mocryna: 1o
MOJIITUCKE

4. OpnoBckast 1.B. Y4ueOHUK aHIIMHACKOTO S3bIKA JUISI CTYACHTOB TEXHUYECKUX YHHUBEPCUTETOB H
By30B. / .B. Opnosckas, JI.C. CamconoBa, A.W. CkyOpuesa. - 7-¢ u3a. - Uznarenscteo MI'TY um.
H.3. baymana, 2007. - 448 - 978-5-7038-2599-0. - TekcT: HENOCPEICTBEHHBIM.

5. OpnoBckas 1.B. YueOHUK aHTIHIICKOTO SI3bIKA JIJIS1 CTYJICHTOB TEXHUYECKUX YHUBEPCUTETOB U
By30B / N.B. Opnosckas, JI.C. CamconoBa, A.M. CkyOpuesa. - 8-¢ uzz. - M3garensctBo MI'TY um.
H.D. baymana, 2008. - 448 - 978-5-7038-2599-0. - TekcT: HEMOCPEACTBEHHBI.

Jlononnumenvuas nrumepamypa

1. bouk H.A. YueOnuk anmmickoro s3bika. B 2-x wactax. Y. 1. xu.1, Y. 1. ku.2, U. 2. ku.1, Y. 2.
ka.2. / H.A. bouk, I'A. Korumii, H.A. JlykesHoBa. - APT KIIM, 1994. - Y. 2. xu.2 302 -
5-86088-031-6. - TexcT: HEMOCPEACTBEHHBIM.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://Ims.miigaik.ru - Cuctema auctanimonHoro ooyueruss MUNTAuK
2. http://www.homeenglish.ru/Grammar.htm - Anruiickas rpammaruka Ha HomeEnglish.ru

3. http://www.native-english.ru/grammar - [IpakTuueckass rpaMmarThKa aHTIIHMHCKOTO S3bIKa Ha
Grammar.Sourceword.com - [pammaruka anrmiickoro si3pika Ha Native-English.ru

4. https://englishgrammar.org - AHIHICKasi TpaMMaTHKa ¢ yIPaKHEHUSIMHU

5. http://www.study.ru/support’/handbook - CnpaBouHuk Mo rpaMMaTiKe aHTIUHCKOTO SI3bIKa Ha
Study.ru

6. http://study-english.info - Cailr §mn8 W3yYaIIUX AHDIMACKUN  S3BIK, CTYICHTOB,
MperoiaBaTesiell By30B U MEPEBOTYUKOB

7. https://puzzle-english.com - OGyuenue yepe3 GUIBMBL, CEpPUATBI U YTIPAKHEHHS.

8. https://lingualeo.com - M3yueHue s3bIka yepe3 ero pa3IndHbIC aCTICKThI

9. https://4lang.ru - becrimatHbiit TpeHaXED 111 U3YUCHHUS CIIOB.

10. https://www.multitran.com - CrioBaps O0O0IIECYTOTPEOUTETLHON M TEPMHHOJIOTHYECKOM
JICKCHKH

11. https://dic.academic.ru - CnoBapu u HdHIEKIONeAMH ( B TO YHCIE CJIOBapH
TEPMUHOJIOTHYECKOHN JICKCHKH )
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12. https://onelook.com - TonkoBble cI0Bapy aHITIMICKOTO sI3bIKa ( TOJIKOBAaHUE, yIOTpeOIeHNE,
MIPOU3HOIICHHE, KOJTOKAIIUH )

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

VY4ebHas ayquTopus
TB - 1 wrt.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C 1enpio0 ycreurHoro OCBOEHHUS TaHHOTO MpeaMeTa CTYAEHTY HEOOXOAMMO BBIMOJHATH JIOMAIllHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOI TeMe.

CamocrosTenpHast paboTa CTYICHTOB OTTUCHIBACTCS M PETYIUPYETCS:
- MeTtoaudyeckuMu peKOMEHAAIUSAMU 10 TUCIUIUINHE;
- MeTonuyeckuMi PEKOMEHIANMSIMHU 10 OpPraHU3AIMKH CaMOCTOSTEIHHOM pPabOThl CTYIACHTOB
MUHNT'AuK.

MeTtonnueckne peKoMEeHIaluu CTyIEHTaM 10 OCBOCHUIO TUCIIUTUIMHBI

CamocrosiTenbHast paboTa CTYIEHTOB MPOBOIUTCS TMOJA PYKOBOJACTBOM IIpeNojaBaTens U
MOJpa3yMeBaeT HM3y4YeHHE TEOPETUYECKOro Marepuana U KOHTPOJb €ro YCBOCHHS, IMOATOTOBKY
MEePECKa30B TEKCTOB U CO3/IaHUE CAMOCTOSTEIbHBIX OPUTMHAIBHBIX PACCKA30B U MpPE3eHTALMN IO
TeMaM, U3y4aeMbIM B paMKaxX Y4eOHON TUCIUIUIMHBI, TOATOTOBKY U MEPEBOJ TEKCTOB, BHIMOIHEHHE
Pa3IMYHBIX TPaMMaTHYECKHX, JIEKCUYECKUX, IEKCUKO-TPaMMaTHYECKUX YIPaKHEHUH.

MeTtonuka camMOCTOSTENbHOM pPadOThl MpenBapUTENbHO pPAa3bICHIETCS IpernojaBaTesieM U B
MOCJIEYIOIIEM MOXET YTOUHATHCSA C YYETOM MHIUBUAYaJIbHBIX 0COOEHHOCTEH cTyneHToB. Bpems u
MECTO CaMOCTOSITENIbHOM paboThl BBIOMPAIOTCS CTYAEHTAMH IO CBOEMY YCMOTPEHHUIO C YYETOM
pEKOMEHAAINN MTPEToIaBaTeNs.

CamocrosiTenbHast paboTa CTYIEHTOB MPOBOIUTCS TMOJA PYKOBOJACTBOM IIperojaBaTens U
MOJpa3yMeBaeT HM3y4YeHHE TEOPETUYECKOro Marepuana U KOHTPOJb €ro YCBOEHHS, IMOATOTOBKY
MepPEeCKa30B TEKCTOB U CO3/IaHUE CAMOCTOSTEIbHBIX OPUTMHAIBHBIX PACCKA30B W MpPE3eHTALMN IO
TeMaM, U3y4aeMbIM B paMKaxX Y4eOHON TUCIUIUIMHBI, TOATOTOBKY U MEPEBOJ TEKCTOB, BHIMOJIHEHHE
Pa3IMYHBIX TPAaMMaTHYECKHX, JIEKCUYECKUX, IEKCUKO-TPaMMaTHYECKUX YIPaKHEHUH.

MeTtonuka camMOCTOSTENbHOM pPadOThl MpelBapUTENbHO pPAa3bICHIETCS IpernojaBaTesieM U B
MOCJIEYIOIIEM MOXET YTOUHATHCSA C YYETOM MHIUBUAYaJIbHBIX 0COOEHHOCTEH cTyneHToB. Bpems u
MECTO CaMOCTOSITENIbHOM paboOThl BBIOMPAIOTCS CTYAEHTAMH MO CBOEMY YCMOTPEHHUIO C Y4YETOM
pEKOMEHAAINN MTPEToIaBaTes.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHSITHUSIM, PYKOBOACTBYSCH INIAHOM W CIIUCKOM PEKOMEHIyeMOM
JUTEpaTypbl, HEOOXOAUMO HM3YUUTh TEMY TaK, 4TOObI MO KaKIOMY W3 MIPEUIOKEHHBIX BOIMPOCOB
CTYIIEHT MOT JIaTh pa3BEpPHYTHII, 0OCTOSITETLHBIN OTBET.

BueaynuropHas camocTosiTeNibHas paboTa CTyACHTOB BKIIIOUAET:
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- Pabota HaJ KOHCTIEKTOM JIEKIHH

- [lonroToBka k MpakTUYECKOMY 3aHITHIO

- JopaboTka KOHCHIEKTa JEKUWU C MPUMEHEHHEM Y4YeOHHMKA, METOAUYECKOW JHUTeparyphl,
JIOTIOJIHUTENBHOM JINTEPATyPHhI

- [lonGop, u3yuyeHue, aHaiau3 U KOHCIEKTUPOBAHHE PEKOMEHA0BAHHOM JTUTEpaTypbl

- CamocTosTeNnbHOE U3YUeHHE OTIIEIbHBIX TeM, aparpadon

- [TonroroBka k 3K3amMeHy

Jlj1g ycrienmHoro 0cBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AUMO
BHHMATEJILHO O3HAKOMHUTBHCS C HACTOSAIIEH pabouel mporpaMMoi yueOHO#M nucuurinHbl. Ee MoxeT
MIPEJICTaBUTh MPENOAaBaTelb Ha BBOJHOM 3aHSATUU WM CAaMOCTOSITENIbHO O0YYarOIIHiCs UCTIONb3YeT
nH(popmaruio Ha opunraabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMAaHHE Ha CIIMCOK OCHOBHOM U JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
MMEeTCs B AJIEKTPOHHON OMOIMOTEUHOM cucTteMe YHUBEPCHUTET, Ha Ipe/iaraeMble MpenogaBareieM
pecypchl HH()OPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu HTepHeT.

MeTtonnueckue peKoMeHIalru Ipu paboTe Hajl KOHCIIEKTOM JIEKIIH

B Xome neKUMOHHBIX 3aHATHH HEOOXOIUMO BECTH KOHCIEKTHpOBaHHE Y4eOHOro Marepuana.
OObpamiate BHUMAaHUE HA KaTerOpHH, (OPMYIUPOBKH, PACKPHIBAIONINE COACPKAHUE TEX WM MHBIX
SIBJICHUU U MPOLIECCOB, HAYYHbIE BBHIBOJBI M MPAKTUYECKUE PEKOMEHIAINH, TOJIOKUTEIbHBIN OIBIT B
OpaTopckoM HcKyccTBe. JKenmareapbHO OCTaBUTh B pabOYMX KOHCIIEKTAX IOJIsI, HA KOTOPBIX AeNaTh
MOMETKH W3 PEKOMEHJOBAaHHOW JHUTEpaTypbl, JOMOJHSIOIMINE MaTepral MpOoCIylIaHHOW JIEKIUH, a
TaKKe MOJYepKHUBAIOIINE 0COOYI0 BaXKHOCTh TE€X WJIM MHBIX TEOPETUUYECKUX MOJOKEHUU. 3a/iaBaTh
MPENo/IaBaTeNi0  YTOUYHSIOMIME BONPOCHI C LENbI0 YSACHEHUS TEOPETHUUYECKUX IOJOKEHUM,
pa3pelleHus: COPHBIX CUTYallHi.

BaxHo pa3BuBaTh yMEHHE COMOCTABIATh UCTOYHUKH, IPOTyMbIBAaTh U3y4aeMblii MaTepHall.
Bonbiioe 3HaueHNe UMEET COBEPIIIEHCTBOBAHNE HABBIKOB KOHCIIEKTUPOBAHUS .

[IpenogaBarenb MOXET PEKOMEHIIOBaTh CTYAEHTAaM CIEAYIOIIHe OCHOBHBIE ()OPMBI 3aIUCH: IUIaH
(TpocToit M pa3BEPHYTHIN), BBIMMUCKHU, TE3UCHI.

Pe3ynprarhl KOHCIEKTHPOBAHUS MOTYT OBITh MPEACTABIEHBI B Pa3IMUHBIX (hopMax.

[Iman — 3TO cXema MPOYMUTAHHOTO Marepuasa, KpaTkuil (Wiau TOAPOOHBIN) MEepeueHb BOIPOCOB,
OTpPaXaoIIUX CTPYKTypy U TOCIEI0BaTeNbHOCTh MaTepuaina. [loapoOHO cocTaBieHHBIH IUIaH
BIIOJIHE 3aMEHSET KOHCIIEKT.

KoHcnekt — 3T0 cuctemMaru3npoBaHHOE, JJOTHYHOE U3JI0KEHHE MaTepHualia HCTOYHHKaA. Pa3znuuatorcs
YeThIpPe TUIA KOHCIIEKTOB:

. [ImaH-KOHCTIEKT — 93TO Pa3BEPHYTHIM E€TATU3UPOBAHHBIN IUIaH, B KOTOPOM JOCTaTOYHO
MOAPOOHBIE 3aMUCH MPUBOJIATCS MO TEM IMYHKTaM IJIaHa, KOTOPbIe HYK/Ial0TCS B MOSICHEHUU.

*  TekctyanbHbIi KOHCHEKT — 3TO BOCIPOM3BEIEHUE HamOosee BaKHBIX MOJOXKEHMH U (HaKTOB
MCTOYHHKA.

*  CBOOOIHBIN KOHCHEKT — ATO YETKO M KpaTKo CHOPMYIUpPOBAHHBIC (M3JI0KEHHBIC) OCHOBHBIC
MOJIOKEHUSI B pe3yibrare TIyOOKOro OCMBICIMBAHMS MaTepuaia. B HeM MOTyT NMpUCYTCTBOBAaTb
BBINIMCKY, [IUTATHI, TE3UCHI; YACTh MaTepHalia MOXKET OBbITh MPE/ICTABICHA [IJIAHOM.

* Temaruyeckuil KOHCIIEKT — COCTABIIIETCS Ha OCHOBE M3YUYEHHS psJia HCTOYHHUKOB U JaeT Oojee
WJTM MEHEE MCUEPITBIBAIONINN OTBET MO KaKOK-TO cXeMe (BOIPOCY).

Bupt u hopMbl 0TpabOTKH MPOMYIICHHBIX 3aHATHIA

CryneHT, mponmyCTUBIIMN 3aHATHA, 00s3aH MobecenoBaTh C MpenofaBaTeieM IO MPOIMYyIIEHHOH
TeMe, MOoKa3aTh BBHINOJIHEHHE B TETpagud NUCHbMEHHBIX 3aJaHUil. YCTHBIE TEMbI CHAIOTCS B
00513aTEeIbHOM TOPSIZIKE MOCIIE ayIUTOPHBIX 3aHATHIA.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIAMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dhopme npezeHTaruii). Beioop MeTonoB 00ydueHUsI 3aBUCUT OT UX IOCTYITHOCTH JIJIsS MHBAJIUIOB U
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JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouass mporpamma AMCHUIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpaldaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3J0POBbS TAKUX 00YUYaIOLIUXCS.
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