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1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

VYK-4 CriocobeH oCymecTBISITh JIEJIOBYI0 KOMMYHHKAIIMIO B YCTHOM W MHChbMEHHON (opmax Ha
rocyzapcTBeHHOM si3bike Poccutickoit deneparuu u mHOCTpaHHOM(BIX) S3bIKE(aX)

VK-4.1 BeiOupaer cTuib 0OLIeHHsT Ha TOCYIapCTBEHHOM si3bike PD U MHOCTpaHHOM SI3bIKE B
3aBUCUMOCTH OT LIEJHM W YCJIOBHI MapTHEPCTBA; aJalTUPYET pedb, CTUIb OOLICHUS U S3BIK
KECTOB K CUTYyallUsIM B3aUMOAECHCTBUS

Buameo:
VK-4.1/311 Jlekcuueckuii muauMyM B oOobeMe 2000 ydeOHBIX JIEKCUYECKHUX €IMHUIL
o0Imero W TEPMHUHOJOTHYECKOTO XapakTepa, HEOOXOIUMOro IS BO3MOXKHOCTH

noiydeHus: uH(opMaruu  TMPOPECCHOHATBLHOTO  COACPXKAHHMS U3  3apYOC)KHBIX
HCTOYHHKOB

Ymems:
VYK-4.1/¥YM1 BoINoAHATE IEpEBOBI TEXHUYECKUX TEKCTOB ¢ MHOCTPAHHOTO S3bIKa
Bnaoemw:

VK-4.1/HBl HaBeikamu 4YTeHHs, ayJUpPOBAaHUs, pPA3TOBOPHOM pedd, NHUCHMO B
npodeccuoHAIBHOM 00IacTH.

VK-4.2 Brmonsaser nepeBo Npo(ecCHOHaIbHBIX TEKCTOB C HHOCTPAHHOTO S3bIKa Ha
rocyaapcTBeHHbIN 361K PO 1 ¢ rocynapcTBeHHOIO A3bika PO Ha MHOCTpaHHBIN

3nams:

VYK-4.2/311 OcHoBHBIE cIOCOOBI pa0OTHI Ha SI3BIKOBBIM M PEYEBBIM MAaTEPUATIOM
Ymems:

VYK-4.2/YM1 BbINONHATE NepEeBO TEXHUYECKUX TEKCTOB C HHOCTPAHHOTO SI3bIKA
Bnaoemw:

VK-4.2/Hel Ilpuemamu caMOCTOSTEIBHOH pabOTBl C S3BIKOBBIM MAaTepHaioM C
UCIIOJIb30BaHUEM CIIPABOYHOM U yueOHOM IUTEpaTypbl

VYK-4.3 Bener nenoByl0 KOMMYHHUKAIMIO B NMHUCBMEHHON M 3JIEKTPOHHON (hopMe, yUUTHIBas
O0COOEGHHOCTH CTWJIMCTHUKH OQHUIMATIBHBIX M HEO(PUUIUANbHBIX IHCEM, COLMOKYIBTYpHBIC
paznuuus B hopMare KOppeCoHACHIINHN Ha TOCYIapCTBEHHOM U MHOCTPAHHOM (-BIX) SI3bIKaxX
3nams:
YK-4.3/3u1 Hopmer MIPOU3HOIICHUS, JIEKCUKY WHOCTPaHHOTO SA3bIKa

001IeynTOTPEONTEIPHOTO, TEPMHUHOJIOTHUYECKOTO W TMPOQECCUOHATBLHOTO COACPIKAHMUS;
THTIOBBIE CIIOCOOBI TOCTPOCHHUSI BBICKA3bIBAHWN B YCTHOM M MUCHbMEHHOM peun

Ymemns:

VK-4.3/¥Ym1 OcymiecTBisieT KOMMYHHKAITUIO C 3apyOeKHBIMU MapTHEPAMH; TTEPEBOIUT
HAy4YHO-TEXHUYECKYIO JTUTEPATypy, CBSI3aHHYIO C Mpo(heccHoHaNbHON AESITETbHOCThIO
Braoems:

VK-4.3/HBl CrtparterusiMmu MpOBEACHUS CONOCTABUTEIBHOTO aHalu3a (aKToOpoB
KyJBTYpbI Pa3JIU4HbIX CTPaH

VK-4.4 TlpencraBinseTr CBOIO TOYKY 3pEHHUS TNPH JIE€JIOBOM OOIIEHMHM M B IyOIWYHBIX
BBICTYIUIEHUSIX

3nams:

VYK-4.4/3u1 Jlexcuueckuid MUHUMYM B oO0beme 2000 JeKCHUECKHUX €AMHUI] OOILIero u
TEPMUHOJIOTUYECKOTO ~ XapakTepa, HEOOXOAUMOTO JJsi BO3MOXKHOCTU —IOJYYEHUS
UH(pOpMaIUH MPO(HECCHOHATBIO COACPIKAHUS U3 3apYOCIKHBIX HCTOUHUKOB

Ymems:



VYK-4.4/Ym1 Ocy1iecTBiIsITh KOMMYHHKALIMIO C 3apyOeKHBIMU MapTHEPAMU; MEPEBOIUTH
HAayYHO-TEXHUUYECKYIO JIUTEPaTypy IO BOIPOCAMH, CBA3aHHBIM C IMPO(HEeCCHOHATBHOM
JESATEIBHOCTBIO

Bnaoemw:

VK-4.4/Hel KomneHcaTtopHbIMH YMEHHSIMH, MOMOTAIOMIMMHU TMeomosieTs '"cOou" B
KOMMYHUKAIH, BbI3BaHHbIE OOBEKTHBHBIMH U CYOBEKTUBHBIMH, COIIMOKYJIBTYPHBIMH
NpUIHMHAMHU

YK-5 Cnocoben BOCIIPUHUMATh MEXKYJIBTYPHOE pazHooOpaszue obmecTBa B
COIMATbHO-UCTOPUIECKOM, ITHYECKOM U (PHIOCO()CKOM KOHTEKCTaX

YK-5.1 Untepnperupyet uctoputo Poccun B KOHTEKCTE MUPOBOTO HCTOPUUYECKOTO PA3BUTHUS
3uams:

VK-5.1/311 OcHoBHBIE Kareropuu Quiaocoduu, 3aKOHbI HCTOPUUYECKOTO Pa3BUTHA,
OCHOBBI MEXKYJIBTYPHOU KOMMYHUKAIIH

Ymems:

VYK-5.1/¥Ym1 ®opmynupoBaTh LEIH JIMYHOCTHOTO M MPO(PECCHOHATHLHOTO Pa3BUTUS U
YCIOBHS UX JOCTIKEHHS, UCXOAS U3 TeHACHIUN Pa3BUTHUA 001acTH NpoQecCHOHaTbHON
NeSITEIbHOCTH, 3TaloB MPO(EeCCHOHATBHOTO POCTa, WHAMBUIYATbHO-TUYHOCTHBIX
0COOEHHOCTEH; OCYIIECTBIATh JTMYHOCTHBINA BHIOOP B pa3iIMyHBIX MPO(hecCHoHaIbHBIX U
MOpPaJIbHO-IICHHOCTHBIX CHUTYallUsAX, OICHHWBATh IOCIEACTBUS TPUHATOTO PEIICHHUS U
HECTH 3a HETO OTBETCTBEHHOCTH Tiepe] cOO0i U 00IIeCTBOM.

Braoemy:

YK-5.1/He1 Tlpuémamu 1 TEXHOJOTHSMU LIEJETONaraHus, neiepearn3anud U OlEeHKH
pEe3yABTaTOB JEATENILHOCTH M0 PEIICHHUI0 MPOo(ecCHOHANBHBIX 3aJad; CIocod0aMu
BBISIBIICHUS W OLEHKH WHANBUAYAIbHO-IMYHOCTHBIX, MPOQPECCUOHATHEHO-3HAYMMBIX
KauecTB U MyTSAMHU JOCTIKEHHS 00Jiee BEICOKOTO YPOBHS MX Pa3BUTHSL.

VK-5.2 VuuThiBaeT MpH COLMAIBHOM M MPO(EeCCHOHATBHOM OOIIEHUH MCTOPHYECKOE
HaclleIu€ W COLMOKYJIBTYpHBIC TPATUIMK PA3NIUYHBIX COLMAJBHBIX TPYIMI, 3THOCOB H
KoH(eccuil, BKIII0Yasi MUPOBBIE PEIUTHH, PHITIOCO(CKUE U STHUECKUE YICHUS

3uamo:

VK-5.2/311 OcHoBHble 3Tanbl uctopun Poccum m BceeoOrmieit MCTOpuu; OCHOBHBIC
(dakTOpel  COLIMATLHO-UCTOPHUYECKOTO Pa3BUTHUS, ONPENCNAIONINE MEXKYJIbTYpHOE
pazHooOpa3ue 00IIeCcTBa; TUITBI U BUIbl HCTOPHUUECKUX MCTOYHHUKOB, MOAXOABI K aHAIU3Y
U UHTEpPIpeTallud  HCTOPUYECKUX  HCTOYHUKOB; TpeOOBaHUS U TOAXOIbI
CPaBHUTEIBHO-UCTOPUUECKOTO aHAIN3a

Ymems:

VYK-5.2/¥ml IpamoTHO ¥ JoCTymHO Wu3Jarath WH(OpManuMo B TpoIecce
po(hecCHOHANBHOTO B3aUMOJICHCTBHS; COOMIONATh 3TUYECKUE HOPMBI MEXKYIETYPHOTO
B3aMIMOJICUCTBHS;, aHAIM3UPOBATh U PEATH30BBIBATH COIMAILHOE B3aUMOICHCTBHE C
y49éTOM  HAIMOHAIBHBIX, OATHOKYIBTYPHBIX, KOH(ECCHOHAIBHBIX OCOOEHHOCTEMH
OTIITOHEHTOB.

Braoems:

YK-5.2/HB1 Hasbikamu CPaBHUTEIHHO-UCTOPUYECKOTO aHam3a
COLIMANILHO-UCTOPUYECKUX  SABJIEHUM; NpuéMaMu  ONUCAHUS  MEXKKYJIBTYPHOTO
pa3HooOpa3usi 001ecTBa, 00yCIOBICHHOTO CONMATBHO-UCTOPUICCKUMH MPUYMHAMH U
dakropamu.

VK-5.3 [IpunepxuBaeTcs MPUHIIUIIOB HEIUCKPUMHUHAIIMOHHOTO B3aUMOJICUCTBUSA MPU JIMYHOM
U MaccoBOM OOIIEHMH B UEISIX BBIMOJHEHUS NpOo(EeCcCHOHANBHBIX 3a/lad M YCUJICHUS
COIMAJIbHOW MHTETPAIIKN



3name:

VK-5.3/311 Dramnbl ncropudeckoro pa3BuTus Poccuu B KOHTEKCTE MUPOBOW HMCTOPHUH,
COLIMOKYJIBTYpHbIE TpaJWULIMA MHpPA, OCHOBHbIE (umocodckue, peTuruo3Hble U
ITUYECKHUE YUCHHUS.

Ymems:

VYK-5.3/¥Ym1 OpranuzoBbiBaTh NMPOAYKTUBHOE B3aUMOJICHCTBHE B MPOQecCHOHATHHOM
cpelne ¢ y4€TOM HallMOHAJIBHBIX, STHOKYJIBTYPHBIX, KOH()ECCHOHAIBHBIX 0COOEHHOCTEH.

Braoems:

VK-5.3/Hs1 HaBbikaMu 00LIEHAS C JIFOABMU.

VK-5.4 [IlpumeHnsier OCHOBHBIE

KaTerOpuu HCTOPUYECKOM Hayku U  (HUI0COPCKOTo

MHUPOBO33PEHHUS K aHATIN3Y CHeMU(UKN Pa3IMUHBIX KYJIbTYPHBIX COOOIIECTB

3name:

VYK-5.4/311 Drtampl HCTOPUYECKOTO pa3BUTHUs 00IIecTBa (BKJIFOUasi OCHOBHBIE COOBITHS,
NeSITETbHOCTh OCHOBHBIX HMCTOPHYECKUX JEsSTelIel) W KYIBTYPHbIC TPaIUIMd MHpa
(BKITFOYAst MUPOBBIC PEUTUU, GUITOCOPCKHUE U STUUECKUE YUCHNS).

Ymems:

VYK-5.4/Ym1 TonmepaHTHO M KOHCTPYKTHBHO B3aMMOJICHCTBOBATH C JIFOJBMHU C YUETOM UX

COLIMOKYJIBTYPHBIX

ocobeHHOCTE B Oesax YCIICHOIHOT'O BBITTIOJTHCHHU A

npodeccuoHaNbHBIX 3a/1a4 U YCUJICHHS COLUAIbHON MHTETPALIUH.

Braoems:

VYK-5.4/Hsl

KOH(DIUKTHON CUTyalUH.

Breibop cmnocoba moBeneHHsT B MOJUKYJABTYPHOM KOJUIEKTHBE IPHU

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Tnanupyemblie YpoBeHb Kputepuu oniennBanus (nepedeHb cHOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)

MpOrpaMMbI

VK-4 Cnocoben [Tosbmmiennsii  |MJIK YK-4.1 BoiGupaet ctuib o0meHust Ha
OCYILECTBIIATH TOCYJIapCTBEHHOM s13bIke PD 1 ”HOCTPaHHOM SI3BIKE B
b1 () (9):3% ) 3aBUCUMOCTH OT LIE€JIU U YCIIOBUI NAPTHEPCTBA;

KOMMYHHUKAIUIO B
YCTHOU U MUCbMEHHOM
dhopmax Ha
roCyaapCTBEHHOM
sa3bpIke Poccuiickoit
denepanuu u
WHOCTPaHHOM(BIX)
sI3bIKe(ax)

aJanTUPYeT pedb, CTHIIb OOLIECHUS U A3BIK )KECTOB K
CUTyallUsIM B3aUMOJICHCTBUS

3HaTh:
VK-4.1/3u11 Jlekcuueckuit MUHUMYM B 00beme 2000
Y4eOHBIX JICKCHUECKUX SIMHUII OOIIEeTO U
TEPMHUHOJIOTHYECKOTO XapaKTepa, He0OXOIUMOro AJIs
BO3MOYKHOCTH TOJTy4€HUsI HH(OpMaATUU
podeCcCHOHATBFHOTO COACPIKAHUS U3 3aPYOSIKHBIX
HCTOYHUKOB

YMeTh:
VYK-4.1/YMm1 BoInoaHATE TEPEBOIBI TEXHUYECKUX TEKCTOB
C UHOCTPAHHOTIO S3bIKa

Bnanets:
VK-4.1/HB1 HaBbikamu uTeHUs, ayTUPOBAHUS,
Pa3rOBOPHOM peuu, MUChMO B Tpo(deccuoHaIbHOM
obmacTw.




UK YK-4.2 Brinonssiet nepeBof npohecCHOHANbHBIX
TEKCTOB C MHOCTPAHHOTO A3bIKAa HA TOCY/1apCTBEHHBIN
A3bIKk PO 1 ¢ rocynapctBeHHOro s13b1ka PO Ha
UHOCTPaHHBIN

3HaTh:
VYK-4.2/311 OcHoBHBIE cIOCOOBI paOOTHI Ha SI3BIKOBBIM H
pEUEBBIM MaTepHUaIoM

YMmerTs:
VK-4.2/Ym1 BeIoaHATE IEPEBOT TEXHHYECKUX TEKCTOB C
MHOCTPAHHOTO S3bIKa

Bnanets:
VK-4.2/Hg1 Ilpuemamu caMOCTOSATENIbHON PaOOTHI C
SI3BIKOBBIM MaTE€PHAJIOM C UCIOIH30BAHUEM CIIPABOYHON U
yueOHOIl TuTeparypsl

NJK VK-4.3 Bezner neoByt0 KOMMYHUKALUIO B
NUCbMEHHOMU U JIEKTPOHHOU (opMe, YUUTHIBAS
0COOCHHOCTH CTUIIMCTUKU O(PULIUANBHBIX U
HEO(UIMAIBHBIX ITUCEM, COLIMOKYJIBTYPHBIE Pa3IndMs B
(dopmaTe KOppeCIOHICHIIMM Ha TOCYIapCTBEHHOM H
WHOCTPAHHOM (-bIX) SI3BIKAX

3HaTh:
VYK-4.3/311 Hopmbl Ipon3HOILIECHUS, TEKCUKY
MHOCTPAHHOTO S3bIKa OOIIEYTIOTPEOUTENBHOTO,
TEPMUHOJIOTHYECKOTO U POPECCHOHATEHOTO
CoZIep)KaHusl; TUIIOBBIE CIIOCOOBI IOCTPOCHUS
BBICKA3bIBAHUI B YCTHOM U IIMCBMEHHOU peun

YMerTsb:
VYK-4.3/¥YMm1 OcymiecTBiaseT KOMMYHHUKAITHIO C
3apyOeKHBIMU MMapTHEPaAMU; IEPEBOIUT
HAy4YHO-TEXHUYECKYIO JIUTEPATYPY, CBA3AHHYIO C
npodeccuoHaNIbHOM 1eATEIbHOCTbIO

Bnanets:
VK-4.3/HB1 CrparerusiMu npoBeaeHUS
COIOCTaBUTEIBHOIO aHaJIN3a (PAKTOPOB KYJIBTYpPbI
Pa3JINYHBIX CTPaH

NJK YK-4.4 IIpeacraBiseT CBOIO TOUKY 3pEHHUS IPU
JIEJIOBOM OOIIEHUU U B MyOIMYHBIX BBICTYTUICHUSAX

3HaTh:
VK-4.4/3u1 Jlekcuueckuit MUHUMYM B 00beme 2000
JIEKCUYECKUX €AMHUIL OOIIETO U TEPMUHOIOTUYECKOTO
Xapakrepa, HeoOX0JUMOTO JJI11 BO3MOKHOCTH MOJTy4EHUs
uHdopmaru npodecCuoHAIBro CoAepIKaHUs U3
3apyOeKHbIX UCTOYHUKOB

YMerTsb:
VK-4.4/YMm1 OcymecTBasaTh KOMMYHHUKAIIHAIO C
3apyOeKHBIMH MTapTHEPaAMU; IEPEBOIUTH
HAy4YHO-TEXHUYECKYIO JTUTepaTypy MO BOIpPOCaMH,
CBSI3aHHBIM C MPO(eCcCHOHATbHON ACSITENbHOCTHIO




Bnanets:
VYK-4.4/He1 KomnieHcaTOpHBIMUA YMEHUSIMH,
MOMOTAIOIIIMMU TIEOA0IETh ""cOon" B KOMMYHUKAIIUH,
BBI3BaHHBIC OOBEKTUBHBIMH U CYObEKTUBHBIMH,
COIIMOKYJIBTYPHBIMU MTPUYHMHAMU

bazosnii

NJIK YK-4.1 BeiOupaer cTiiib 001eHus Ha
roCyAapCTBEHHOM sA3bIke PD 1 HHOCTPAHHOM SI3BIKE B
3aBUCUMOCTH OT LEJIM U YCIOBUW MAPTHEPCTBA;
aJanTUPyeT pedb, CTHUIIb OOIIECHUS U S3BIK )KECTOB K
CUTYaLIMSIM B3aUMOJEHCTBUS

3HaTh:!
VK-4.1/3u1 Jlekcuueckuii MuHUMYM B 00beme 2000
y4eOHBIX JIGKCHYECKHUX STUHHI OOIIETO 1
TEPMHUHOJIOTUYECKOTO XapaKTepa, He0OXOAUMOTO ISt
BO3MO)KHOCTH MOJTYYECHHUSI HHPOPMAITIH
po¢eCCHOHATIEHOTO COIEPKAHMS U3 3apYOeHKHBIX
UCTOYHHKOB

YMmeTs:
VYK-4.1/YM1 BoINONHATH IEpEBOABI TEXHUYECKUX TEKCTOB
C MHOCTPAHHOTO SI3bIKa

UK YK-4.2 Brinonssiet nepeBof npohecCHoHaNbHBIX
TEKCTOB C MHOCTPAHHOTO fA3bIKa HA TOCY1apCTBEHHBIN
A3bIKk PO 1 ¢ rocynapctBeHHOro s13bika PO Ha
UHOCTPaHHBIN

3HaThb:
VYK-4.2/311 OcHoBHBIE cIOCOOBI pa0OTHI Ha SI3BIKOBBIM H
pEYEBBIM MaTepuaIoM

VMeTs:
VK-4.2/YMm1 BeIoaHATE IEPEBOT TEXHHYECKUX TEKCTOB C
WHOCTPAHHOTO SI3bIKa

NJIK VK-4.3 Bezner 1enoByt0 KOMMYHUKALUIO B
NUCbMEHHOMU U JIEKTPOHHOU (opMe, YUUTHIBAS
0COOCHHOCTH CTUIIMCTUKU O(PULIUATBHBIX U
HEO(UIMAIBHBIX ITUCEM, COLIMOKYJIBTYPHBIEC PA3IndMs B
(dopmaTe KOppeCIOHICHIIMK Ha TOCY/IapCTBEHHOM H
WHOCTPAHHOM (-bIX) SI3bIKAX

3HaTh:
VYK-4.3/311 Hopmbl Ipon3HOILIEHUS, TEKCUKY
MHOCTPAHHOTO S3bIKa OOLIEYTIOTPEOUTENBHOTO,
TEPMUHOJIOTMYECKOTO U POPECCHOHATEHOTO
CoZIep>KaHusl; TUIIOBBIE CIIOCOOBI TIOCTPOCHUS
BBICKA3bIBAHUI B YCTHOM U IMCBMEHHOU peuun
YMmeTs:
VYK-4.3/¥YMm1 OcymiecTBiseT KOMMYHHKAITHIO C
3apyOeKHBIMM MTapTHEPAaMU; IEPEBOAUT
HAy4YHO-TEXHUYECKYIO JIMTEPATYPY, CBI3aHHYIO C
npoQeCCUOHAIBHON AEATENbHOCTHIO




NJK VK-4.4 IlpeacraBiser CBOIO TOUKY 3pEHMS IPU
JIeIOBOM OOIIEHUH U B ITyONIUYHBIX BBICTYTIIICHUAX

3HaTh:
VK-4.4/3u1 Jlekcuueckuiit MUHUMYM B 00beme 2000
JEKCUYECKUX €IMHUI] 0OIIET0 U TEPMUHOJIOTHUECKOTO
XapakTepa, He0OX0IUMOTO /715l BO3MOXXHOCTH TTOJTyYCHHS
UH(POpMaIUH PO(HECCHOHATBIO COACPIKAHUS U3
3apyOeKHBIX NCTOYHHKOB

YMmeTs:
VYK-4.4/Ym1 OcymuiecTBasiTh KOMMYHHUKALIUIO C
3apyOeXHBIMH MTapTHEPAMU; TIEPEBOANUTH
HayYHO-TEXHUUYECKYIO JIUTepaTypy MO BONPOCAMH,
CBSI3aHHBIM C MTPO(ECCHOHANTBHOM NesITeTbHOCTHIO

[Toporossiii

NJIK YK-4.1 Beibupaet cTuiab oOmieHus Ha
rocyaapCTBEHHOM s3bike PD 1 HHOCTpaHHOM A3BIKE B
3aBHCHMOCTH OT IIeJId ¥ YCJIOBU MapTHEPCTBA;
aJanTUPYET pedb, CTHIIb OOLICHUS U A3BIK )KECTOB K
CUTYallUsIM B3aUMOJICHCTBUS

3HaTh:
VK-4.1/3u11 Jlekcuueckuit MuHUMYM B 00beme 2000
Y4eOHBIX JICKCHUECKUX SIMHUII OOIIIEeTO U
TEPMHUHOJIOTHYECKOTO XapaKkTepa, He0OX0IUMOro AJIs
BO3MOYKHOCTH TOJTy4€HUs HH(OpMaATUU
podeCcCHOHATBLHOTO COACPIKAHUS U3 3aPYOSIKHBIX
HCTOYHUKOB

UK YK-4.2 Brinonssiet nepeBof npohecCHOHANbHBIX
TEKCTOB C MHOCTPAHHOTO A3bIKa HA TOCY/1apCTBEHHBIN
361K PO 1 ¢ rocynapcTBeHHOrO sA3bika PO Ha
UHOCTPaHHBIN

3HaTh:
VYK-4.2/311 OcHoBHBIE cIOCOOBI paOOTHI Ha SI3BIKOBBIM H
pEUEBBIM MaTepHUaIoM

NJK YK-4.3 Benert n1e10By10 KOMMYHHKALIHIO B
MMMCbMEHHOU 1 AJICKTPOHHOU (hOpMe, yUUTHIBAS
0COOCHHOCTU CTUITUCTUKH O(UIIMATIBHBIX U
HEeO(PUIIUATILHBIX TUCEM, COIIMOKYJIBTYPHBIC Pa3JINUus B
dbopmMare KOppeCIOHACHITUN Ha TOCYTapCTBEHHOM U
WHOCTPAHHOM (-bIX) SI3BIKAX

3HaTh:
VYK-4.3/3u11 Hopmbl mpou3HOIICHHUS], IEKCUKY
WHOCTPAHHOTO sI3bIKa 00IIEYTOTPEOUTEIIBHOTO,
TEPMHUHOJIOTMYECKOTO U PO(heCcCHOHAIBHOTO
COJIEpKaHUs; TUIIOBbIE CTIOCOOBI TOCTPOCHUS
BBICKa3bIBAHUH B YCTHOW U MHUCbMEHHOW peuun




NJK VK-4.4 IlpeacraBiser CBOIO TOUKY 3pEHMS IPU
JIeIOBOM OOIIEHUH U B ITyONIUYHBIX BBICTYTIIICHUAX

3HaTh:
VK-4.4/3u1 Jlekcuueckuiit MUHUMYM B 00beme 2000
JEKCUYECKUX €IMHUI] 0OIIET0 U TEPMUHOJIOTHUECKOTO
XapakTepa, He0OX0IUMOTO /715l BO3MOXXHOCTH TTOJTyYCHHS
UH(POpMaIUH PO(HECCHOHATBIO COACPIKAHUS U3
3apyOeKHBIX NCTOYHHKOB

YK-5 Cnocoben
BOCIIPUHUMATH
MEKKYJIBTYPHOE
pasHooOpasue
o01iecTBa B
COUAJIBHO-UCTOPUUCC
KOM, 3THYECKOM U
¢dunocopcrkom
KOHTEKCTax

I1oBBIIIIEHHBIN

NJK VK-5.1 Uurepnperupyet ucroputo Poccun B
KOHTEKCTE MHUPOBOI'O HCTOPUYECKOTO Pa3BUTHS

3HaTh:
VK-5.1/311 OcHoBHBIE KaTeropuu GuIocodhuu, 3aKOHbI
HCTOPUYECKOTO Pa3BUTHUS, OCHOBHI MEKKYIBTYPHON
KOMMYHUKAITUU

YMeTs:
YK-5.1/¥Ym1 @opmynupoBarh 1ed JUYHOCTHOTO U
po(heCcCHOHANIBHOTO PAa3BUTHS U YCIOBUS UX
TOCTIDKEHUS, HCXO/IS U3 TeHACHIINIA pa3BUTHs 00IacTh
npodecCHOHANBHON NeITeTbHOCTH, ITAIOB
npo(heCcCHOHAIBHOTO POCTa, UHIUBUAYATHHO-TMYHOCTHBIX
0COOEHHOCTEH; OCYIIECTBIATH JTMYHOCTHBINA BHIOOD B
Pa3TUYHBIX TPO(EeCCHOHATBHBIX U
MOpPaJIbHO-IIEHHOCTHBIX CUTYAIUSAX, OI[CHUBATh
MOCJICAICTBHS MPUHSATOTO PEIICHUSI M HECTH 32 HETO
OTBETCTBEHHOCTH Tepe COO0M 1 00IIEeCTBOM.

Bnanets:
YK-5.1/He1 Ilpuémamu 1 TEXHOJIOTUSMU TICTICMONATaHUS,
Hesepeanu3aiu U OIICHKU Pe3yJIbTaToB AEATEIbHOCTH IO
pernieHuto npodeccuoHaIbHBIX 3a/1a4; criocobaMu
BBISIBJICHUS U OLICHKM MHIUBUIYaTbHO-THYHOCTHBIX,
npodecCHOHANTBHO-3HAYUMBIX Kau€CTB U My TIMU
TOCTIDKEHUS 00Jiee BEICOKOTO YPOBHS UX Pa3BUTHSL.

NJK YK-5.2 YuyuTeIBaeT npu coOuuaibHOM U
npodeccroHaIbHOM OOIICHHH HCTOPHUIECKOE HACIICIUE U
COLIMOKYJIBTYPHbIE TPAAULIMU PA3TMYHBIX COLUATBHBIX
TPy, STHOCOB U KOH(peccuid, BKII04Yasi MUPOBbIE
penurun, prtocodckue U dITHUESCKUE YICHHS

3HaTh:
VK-5.2/311 OcHoBHbIe 3Tanbl nctopun Poccun u
BceoOmeit uctopumn; oCHOBHBIE (haKTOPHI
COLIMAJIHO-UCTOPUYECKOTO Pa3BUTHSL, OMPEACIISIONINE
MEXKYJIBTYPHOE pa3HoOOpa3re 001IecTBa; TUIBI U BUJIBI
UCTOPUUECKUX UCTOYHUKOB, MOAXO/BI K aHAJIU3Y U
UMHTEPIIPEeTallMi NCTOPUUYECKUX UCTOYHUKOB; TPEOOBaHUS
U TIOAXOAbl CPABHUTEIHLHO-UCTOPHUUECKOTO aHaTN3a




YMeTs:
YK-5.2/¥Ym1 I'paMOTHO 1 AOCTYITHO U3Jaratb
UH(OPMAIUIO B IpoLecce MpodeccnoHaIbHOro
B3aUMOJICHCTBUS; COOMIONATh STUYECKUE HOPMBI
MEXKYJIBTYPHOTO B3aMMOAEUCTBHUS; aHATIU3UPOBATh U
peanu30BbIBaTh COLMAIBHOE B3aUMOACUCTBUE C YUETOM
HAIMOHAJIBHBIX, STHOKYJIBTYPHBIX, KOHPECCHOHATBHBIX
0COOEHHOCTEH ONMOHEHTOB.

Bnagers:
VK-5.2/HB1 HaBblkamMu cpaBHUTEIBHO-UCTOPHUYECKOTO
aHaJIu3a COLMAIbHO-UCTOPUYECKUX SBICHUN; IPUEMaMU
OTIHMCAHMSI MEXKYJIBTYPHOTO Pa3HOOOpa3us o0IIecTBa,
00yCIJIOBIIEHHOTO COIIMAIbHO-UCTOPUYECKIMU IPUIMHAMHU
U QaxTopamu.

NJK YK-5.3 [IpuaepxuBaeTcsi IPUHIIMIIOB
HEIMCKPUMHUHAIIMOHHOTO B3aUMOJICHCTBUS MPU JIMYHOM U
MacCOBOM OOIIIEHUH B LENSIX BBIMOTHEHUS
npodeccHOHANbHBIX 3a/1a4 U YCUJICHHSI COLTUAIbHOMN
UHTETpaluu

3HaTh:
VYK-5.3/311 Dransl ucropuueckoro pazsutus Poccun B
KOHTEKCTE MUPOBOM HUCTOPUU, COLTUOKYIIBTYPHbBIE
TpaJUIlIu MUpPa, OCHOBHBIC (PUITOCOPCKHE, PEITUTHO3HBIC
U D TUYECKHE YUEHUS.

YMeTs:
VYK-5.3/¥Ym1 Opranu3oBbIBaTh NPOIYKTUBHOE
B3aMMOJIeHCTBUE B MPO(HECCHOHATBHOM cpefie ¢ yueToM
HAIIMOHATIbHBIX, STHOKYJIETYPHBIX, KOHPECCUOHATBLHBIX
0COOEHHOCTEH.

Bnanets:
VK-5.3/Hs1 HaBbikaMu 00LIEHAS C JIFOABMU.

NJK VK-5.4 IlpuMeHsieT OCHOBHBIE KaT€rOpUH
UCTOPUYECKON HAayKu U (HHUI0COPCKOTO MUPOBO33PEHUS K
aHanu3y cnenu(UKH pa3InYHbIX KyIBTYPHBIX COOOIIECTB

3HaTh:
VYK-5.4/311 Dransl HICTOPUYECKOTO Pa3BUTHS 00IIECTBA
(BKJIOYAst OCHOBHBIE COOBITHSL, €SITEIHHOCTh OCHOBHBIX
UCTOPUYECKHX JIeATENICH) U KyIbTYPHbIE TPATULIMUA MUPA
(BKJIOYAst MUPOBBIE PEIUTHH, GUIOCO(CKHIE U STUIECKHE
Y4EHUs).

YMmeTs:
VYK-5.4/Ym1 TonepaHTHO U KOHCTPYKTUBHO
B3aMMO/ICHCTBOBATH C JIIOJBMU C YYETOM UX
COLIMOKYJIBTYPHBIX 0COOEHHOCTEH B LENSIX YCIEUTHOTO
BBITMIOTHEHUS MTPO(EeCCHOHANBHBIX 3a/1a4 U yCUIICHUS
COLMAJIbBHOW MHTErpaIuu.

Bnanets:
YK-5.4/He1 Bri6op criocoba moBeaeHus B
HOJHMKYJIBTYPHOM KOJIJIEKTUBE TPU KOH(IUKTHON
CUTYallUH.




bazosniit

NJK YK-5.1 Uurepnperupyet ucrtoputo Poccuu B
KOHTEKCTE MHUPOBOTO HCTOPUYECKOTO Pa3BUTHS

3HaTh:
VYK-5.1/311 OcHoBHBIE KaTeropuu Gunocoduu, 3aKOHBI
HCTOPUYECKOTO Pa3BUTHS, OCHOBBI MEKKYJIBTYPHOI
KOMMYHUKAIUU

YMerTsb:
VK-5.1/¥Ym1 ®opmynupoBaTh eI JXIHOCTHOTO U
npohecCHOHANBHOTO PA3BUTHS U YCIOBUS UX
JTOCTHKEHUS, UCXO/IA U3 TeHACHIIMI pa3BUTHUs 00IacTu
npodeccuoHaNbHOMN 1eATeIbHOCTH, ITAIOB
npodeccuOHAIBHOTO POCTa, UHAUBUAYATbHO-TUYHOCTHBIX
0COOCHHOCTEH; OCYIIECTBIAThH JMYHOCTHBIN BHIOOD B
Pa3IUYHBIX MPO(deCCUOHANBHBIX U
MOpaJbHO-IIEHHOCTHBIX CUTYalUsAX, OLICHUBATh
MOCJIEACTBHS MPUHATOTO PEILIEHUSI M HECTH 3a HETO
OTBETCTBEHHOCTbD TIepel COO0M 1 0OIIECTBOM.

NJK VK-5.2 YuuTsiBaeT nIpy COLMAIBHOM U
npohecCHOHABHOM OOIIIEHUH UCTOPHUYECKOE HACTIenue U
COLMOKYJIBTYpHBIE TPAJAULIUU PA3THYHBIX COIIMATIBHBIX
TpyYTII, 3THOCOB M KOH(eccuil, BKII0Yas MUPOBBIE
penuruu, GuIococKue U STHIECKUE YICHUS

3HarTh:
VYK-5.2/311 OcHoBHbI€ 3Tamnbl uctopuu Poccun n
BceoOuieii uctopun; 0OCHOBHBIE (PAKTOPHI
COLIMAIbHO-UCTOPUYECKOTO Pa3BUTHSL, OTIPEIENIIONINe
MEXKYJIBTYPHOE pa3Ho00pa3ue 00IIecTBa; TUIIBI U BUIBI
UCTOPUYECKUX UCTOYHHUKOB, MIOAXOBI K aHAIIU3Y U
HUHTEPIIPETAIIMHA UCTOPUICCKUX UCTOYHUKOB; TPEOOBAHMS
Y TIOAXO/BI CPABHUTEIHLHO-UCTOPHUYECKOTO aHATTN3a

YMerTsb:
VYK-5.2/¥Ym1 I'paMOTHO 1 JOCTYITHO U3JIararh
nHdopmarImio B mporecce mpoecCuoHaILHOTO
B3aMMO/ICUCTBHUSA; COOTIONATh STUUECKUE HOPMBI
MEXKKYJIBTYPHOTO B3aMMO/ICHCTBUS; aHATNU3UPOBATh U
peanu30BbIBaTh COLUATBHOE B3aUMOACHCTBUE C YUETOM
HAI[MOHAJIbHBIX, 3THOKYJIBTYPHBIX, KOH(PECCHOHAIBHBIX
0COOEHHOCTEN OMIMOHEHTOB.

NJK YK-5.3 [IpuaepxuBaeTcsi IPUHIIMIIOB
HEIMCKPUMHUHAIIMOHHOTO B3aUMOJIEHCTBUS MPU JIMYHOM U
MacCOBOM OOIIIEHUH B LENSIX BHIMOTHEHUS
npodecCHOHANBHBIX 3a/1a4 U YCUJICHHSI COL[HAIbHOMN
UHTETpaluu

3HaTh:
VYK-5.3/311 Dransl ucropuueckoro pazsutus Poccun B
KOHTEKCTE MUPOBOM HCTOPUU, COLTUOKYIIBTYPHBIE
TpaJUIluu MUpPa, OCHOBHBIC (PUITOCOPCKHE, PEITUTHO3HBIC
U D TUYECKHE YUCHUS.




YMmeTs:
VYK-5.3/¥Ym1 Opranu3oBbIBaTh NPOIYKTUBHOE
B3aMMOJIeHiCTBUE B MPO(HECCHOHANBHOM cpefie ¢ yuEToM
HAIIMOHAJIBHBIX, STHOKYJIBTYPHBIX, KOHPECCHOHAIBHBIX
0COOEHHOCTEH.

NJK VK-5.4 IlpuMeHsieT OCHOBHBIE KaT€rOpUH
UCTOPUYECKOM HAayKu U (PHUI0COPCKOTO MUPOBO33PEHUS K
aHanu3y CHelu(pUKH Pa3InYHbIX KyIBTYPHBIX COOOLIECTB

3HaTh:
VYK-5.4/311 Dransl HCTOPUYECKOTO Pa3BUTHS 00IIECTBA
(BKJIOYAst OCHOBHBIE COOBITHSL, J€SITEIHHOCTH OCHOBHBIX
UCTOPUYECKHX JIeATENICH) U KYIbTYPHbIE TPATULIMUA MUPa
(BKJIOYAst MUPOBBIE PEIUTHH, GUIOCO(CKHIE U STUIECKHE
Y4EHUs).

YMmeTs:
VYK-5.4/Ym1 TonepaHTHO U KOHCTPYKTUBHO
B3aMMOJIEHCTBOBATH C JIFObMHU C YIETOM UX
COLIMOKYJIBTYPHBIX OCOOCHHOCTEH B IIEJIAX YCIEUIHOTO
BBINOJIHEHHS TPOPECCUOHANIBHBIX 3a/1a4 U YCHIICHHS
COLMAJIBHOW MHTErpaIuu.

[Toporossiii

NJK YK-5.1 Uurepnperupyet ucroputo Poccuu B
KOHTEKCTE MHUPOBOTO HCTOPUYECKOTO Pa3BUTHS

3HaTh:
VYK-5.1/311 OcHoBHBIE KaTeropuu Guinocoduu, 3aKOHbI
HCTOPUYECKOTO Pa3BUTHS, OCHOBBI MEKKYJIBTYPHOI
KOMMYHUKaIUU

NJK VK-5.2 YuuTsiBaeT nIpy COLMAIBHOM U
npodecCHOHATBHOM OOIIIEHUH UCTOPHUYECKOE HACTIenue U
COLMOKYJIBTYpHBIE TPAJAULIUU PA3THYHBIX COIIMATIBHBIX
IpyTII, 3THOCOB M KOH(eccuil, BKIII0Yas MUPOBBIE
penuruu, GuIococKue U STHIECKUE YICHUS

3HaTh:
VK-5.2/311 OcHoBHbI€ 3Tamnbl uctopuu Poccun n
BceoOuieii uctopun; OCHOBHBIE (PAKTOPHI
COLIMAIBHO-UCTOPUYECKOTO Pa3BUTHSL, OTIPEIENIIONINe
MEXKYJIBTYPHOE pa3HOo00pas3ue 00IIecTBa; TUIIBI U BUIBI
UCTOPUYECKUX UCTOYHHUKOB, ITOJXOABI K aHAJIHU3Y U
UHTEPIpETANN HCTOPUUYECKUX HCTOYHHUKOB; TPEOOBAHUS
U TIOJIXO/Ibl CPAaBHUTEIHHO-MCTOPUIECKOTO aHATN3a




MK VK-5.3 IlpunepxuBaercss IpUHLIUIIOB
HEMCKPUMHUHAIMOHHOTO B3aUMOJIEHCTBUS NPU JIMYHOM U
MacCOBOM OOILEHHH B IEJISX BBITIOJTHEHUS
npodeCCHOHABHBIX 3a/1a4 ¥ YCUIICHHUS COLMAIbHOM
MHTETpalyu

3HaTh:!
VYK-5.3/311 Drans! ucropuueckoro pazsutus Poccun B
KOHTEKCTE MHUPOBOM HCTOPHH, COLIMOKYJIBTYPHBIE
TpaauIMi MUPA, OCHOBHbIE (hUITO0CO(CKHE, PETUTHO3HbIE
U 3TUYECKHE YUCHHUS.

NJK YK-5.4 [IpuMeHsieT OCHOBHBIE KaTErOpyu
HUCTOPUYECKON HayKH U (PriocohCKOTO MUPOBO33PEHUS K
aHaNMM3Y CHEIU(PUKN PA3IUYHBIX KYIBTYPHBIX COOOIIECTB

3HaTh:
VYK-5.4/311 Dtansl nCTOpUYECKOTO Pa3BUTHS OOIIECTBA
(BKJIIOUasi OCHOBHBIE COOBITHS, I€ATEIbHOCTh OCHOBHBIX
UCTOPUUYECKUX JesiTeNell) U KyIbTypHbIE TPAAUIIMU MUpPa
(BKITEOYAst MUPOBBIC peUTruu, GUII0COPCKUE B STUUECKUE
yUCHHS).

3. [IIxajga oneHUBaHUSA

OrueHka

Kpurepuu onennBanus (nepeueHs copmupoBaHabix MIK/3YB)

OTIn4HO

VYK-4.1 Beibupaer cTuib 001eHHs Ha TOCyAapCTBEHHOM si3bike PO u
MHOCTPAHHOM SI3bIKE B 3aBUCUMOCTH OT LI€JIH U YCJIOBUH MapTHEPCTBA;
aJIanTHPYeT peub, CTUIIb OOIICHUS U A3BIK )KECTOB K CUTYaIMsIM B3aUMOJCHCTBUS
VYK-4.1/3u1 Jlekcuueckuii MuauMyM B 00beMe 2000 yueOHBIX JTEeKCHIEeCKIX
€IMHUI] 00IIET0 ¥ TEPMUHOJIOTHYECKOTO XapaKkTepa, HEOOXOAMMOTO ISt
BO3MO)KHOCTH MOJTY4YEHUsI HHPOPMAIH TPOPECCHOHAIBHOTO COACPIKAHUS U3
3apyOeKHBIX NCTOYHHKOB
VYK-4.1/YM1 BbINOAHATH IEpEBOBI TEXHUYECKUX TEKCTOB ¢ MHOCTPAHHOTO S3bIKa
VK-4.1/HB1 HaBblkamu YTeHUs1, ayIipOBaHMs, Pa3TOBOPHON PEeUH, TMCHMO B
npodeccuoHaIBHOM 00IacTH.




VK-5.1 UnTepnperupyer ucroputo Poccun B KOHTEKCTE MUPOBOTO
HCTOPUUYECKOTO Pa3BUTHUS
VYK-5.1/311 OcHoBHBIE KaTeropuu GuI0copuu, 3aKOHbBI HICTOPHUECKOTO PAa3BUTHS,
OCHOBBI MEXKYJIBTYPHOU KOMMYHUKAIH
YK-5.1/¥Ym1 @opMynupoBarh eIl JUIHOCTHOTO U TPO(HEeCCHOHAIBHOTO
Pa3BUTHS U YCIOBHUS UX JOCTHXKEHHS, UCXO/Is U3 TCHACHIUN pa3BUTHUS 00JIacTh
npodecCHOHABHON AEATEIbHOCTH, 3TANOB MPO(ECCHOHAIBHOTO POCTa,
UH/IMBUAYaIbHO-THYHOCTHBIX 0COOEHHOCTEH; OCYIIECTBIATh TMYHOCTHBINA BHIOOP
B Pa3IUYHBIX MPO(ECCHOHATBHBIX U MOPATbHO-IICHHOCTHBIX CUTYaLUsX,
OLICHUBATh TOCIEACTBUS IPUHATOIO PELUIEHHSI U HECTHU 33 HETO OTBETCTBEHHOCTh
nepes co0oii U 00IECTBOM.

YK-5.1/He1 Ilpuémamu 1 TEXHOJIOTUSAMHU MENENONaranus, Ieliepean3aiiy 1
OLIEHKHU PE3YJbTATOB JEATEIbHOCTH MO PELUICHUIO MPO(PECCHOHANBHBIX 3a/1a4;
Croco0aMu BBISBICHUS M OLICHKH WHAMBUIYaTbHO-TUYHOCTHBIX,
npogeCcCHOHATBHO-3HAYUMBIX Ka4e€CTB U My TAMHU JOCTIKEHHS 00J1ee BEICOKOTO
YPOBHSI UX Pa3BUTHAL.

YK-4.2 Bemonssiet nepeBof npodeccuoHaIbHBIX TEKCTOB C
MHOCTPAHHOIO SI3bIKa HA TOCYNapCTBEHHBIN A3bIK PO U ¢ roCynapcTBEHHOrO sA3bIKa
P® Ha nHOCTpaHHBIH
VYK-4.2/311 OcHoBHBIE cIOCOOBI pa0OTHI Ha SI3BIKOBBIM M PEYEBBIM MaTEPUATIOM
VYK-4.2/YM1 BbINONHATE NepeBOA TEXHUYECKUX TEKCTOB C HHOCTPAHHOTO SI3bIKA
VYK-4.2/Hg1 Ilpuemamu caMOCTOSTEIEHON paOOTHI C 3BIKOBBIM MaTEPHAIIOM C
UCIIOJIb30BaHUEM CIIPAaBOYHON U YUEOHOM JINTEpaTyphl

YK-5.2 YauteIBaeT npu coruaibHOM H MpodeccuoHaIbHOM OOIICHUH
MCTOPUYECKOE HACIEANE U COLMOKYIIBTYpPHBIE TPAJAULIUU PA3JINYHBIX COLUAIBHBIX
IpyYTII, 3THOCOB M KOH(eccul, BKIII0Yas MUPOBBIE pelurud, puinocodcekue u
ATUYECKUE YUECHHUS
VYK-5.2/311 OcHoBHbIe 3Tansl uctopun Poccun u BeeoOriel ncTopuu; OCHOBHBIE
(aKTOpbI COIMATBLHO-UCTOPUUECKOTO PA3BUTHS, ONPEACIIIONINE MEKKYIBTYPHOE
pa3HooOpa3ue o0LIeCTBa; TUIBI U BUIBl HCTOPUYECKUX UCTOYHHUKOB, TIOAXO/IBI K
aHaJM3y U MHTEPIPETALNU HCTOPUUECKUX UCTOYHUKOB; TPEOOBAHUS U MOIXObI
CPaBHUTEIBHO-UCTOPHUUECKOTO aHAIN3a
YK-5.2/¥Mm1 I'paMOTHO ¥ AOCTYMHO U3J1araTh HHGOPMAIIHIO B MpoIiecce
npo¢eCCHOHAIEHOTO B3aUMOACHUCTBUS; COOMIONATh AITUYECKUE HOPMBI
MEXKYJIBTYPHOTO B3aUMOAECUCTBHS; aHAJTM3UPOBaTh U PEAIM30BbIBATh COLMAIBHOE
B3aUMOJICHCTBUE C yUETOM HAIIMOHAIBHBIX, STHOKYJIBTYpPHBIX, KOH()ECCHOHATBHBIX
0COOEHHOCTEH ONMOHEHTOB.

VK-5.2/HB1 HaBblkamM# cpaBHUTEIBHO-UCTOPHUYECKOTO aHAIHM3a
COLIMAJIBHO-UCTOPUYECKUX ABJIECHUI; NPUEMaMU ONUCAHUS MEXKKYJIBTYPHOTO
pazHooOpa3us o0mecTBa, 00yCIOBIEHHOTO COIMATIbHO-UCTOPUIECKUMU
NpUYMHAMU U (PaKTOPaMH.

VK-4.3 Beger 1e10Byt0 KOMMYHUKAIIMIO B TUCbMEHHON U AJIEKTPOHHOM
dbopme, yIUTBIBAst OCOOCHHOCTH CTHIIMCTUKU O(PUIIHMATBEHBIX U HEO(DUIINATHHBIX
IHUCEM, COLMOKYJIBTYpHBIE pa3anyus B opMaTre KOPPECHOHICHIINU Ha
roCyAapCTBEHHOM M MHOCTPAHHOM (-bIX) SI3bIKaX
YK-4.3/311 Hopmbl Ipon3HOIIEHHS, TEKCUKY HHOCTPAHHOTO S3bIKa
00111eyIOTPEOUTENBHOTO, TEPMUHOJIOTHUECKOTO B MPO(PECCHOHAIBHOTO
COZIep>KaHusl; TUIIOBBIE CTIOCOOBI IOCTPOEHUS BHICKA3bIBAHUI B YCTHOH U
MMUCbMEHHOU peuyun
VYK-4.3/¥Ym1 OcyuiecTBiasieT KOMMYHHUKALIUIO C 3apyOeKHBIMU MTAPTHEPAMU;
NEPEBOJUT HAyUYHO-TEXHUUECKYIO IUTEPATypy, CBSI3aHHYIO C PO(PECCHOHAIBHOM
JESATEIBHOCTBIO
VYK-4.3/HB1 Ctparerusimu mpoBeieHUs] CONOCTAaBUTENHHOTO aHajIu3a (pakTopos
KYJBTYPBI Pa3JIHYHBIX CTPaH




VYK-5.3 IlpunepxuBaercss IpPUHLUUIIOB HEAUCKPUMUHALIMOHHOTO
B3aUMOJICHCTBUS MPU IMYHOM U MaCCOBOM OOIICHUU B IIEJISX BHIMOTHEHHS
npodeCcCHOHABHBIX 3a/1a4 ¥ YCUJICHHUS COLIMATbHOM HHTETpaluu
VYK-5.3/311 Dransl ncropuueckoro pa3BuTusi Poccum B KOHTEKCTE MUPOBOH
UCTOPUH, COLIMOKYIIBTYPHBIEC TPAUIIMKA MUPa, OCHOBHBIE (huitocodekue,
PEJUTHO3HBIC ¥ STUUECKUE YUCHHUS.

YK-5.3/¥YM1 Opranu3oBbIBaTh NPOJYKTHBHOE B3aUMOJICHCTBHE B
npodecCHOHAIBHON Cpefie ¢ YIETOM HAIllMOHABHBIX, STHOKYJIBTYPHBIX,
KOH(peCCHOHATBHBIX 0COOCHHOCTEH.

YK-5.3/HB1 HaBbikamu 0O1IEHUS C TFOABMH.

VYK-4.4 [Ipencrapisier CBOIO TOYKY 3pEHUS IPU J€JI0BOM OOIIICHUH U B
MyOJUYHBIX BBICTYIUICHUSIX
YK-4.4/3u1 Jlekcuueckuit MUHUMYM B 00beMe 2000 JIeKCHYeCKUX eTUHUI]
00I11eT0 ¥ TEPMUHOIOTUYECKOTO XapaKTepa, HEe0OXOAUMOTO /ISl BOSMOXXHOCTH
NOoJTy4eHus: HHPOpMAIK POPECCHOHANBIO CONEPKAHMS U3 3apYOEHKHBIX
UCTOYHHKOB
VYK-4.4/Ym1 OcymiecTBiasTh KOMMYHHKALIUIO C 3apyOeKHBIMU TTAPTHEPAMU;
NEePEeBOJUTH HAyYHO-TEXHUUECKYIO JIUTEPaTypy IO BOIPOCAMH, CBSI3aHHBIM C
npodeCCHOHAIBHON AEATEIbHOCTHIO
VYK-4.4/He1 KomneHcaTOpHBIMU YMEHHUSIMU, TIOMOTaIOIIUMHU 11€0/101eTh "cOon' B
KOMMYHUKAIIH, BEI3BAHHbIE 00bEKTUBHBIMU U CyObEKTHBHBIMU,
COLMOKYJIBTYPHBIMU IPUYUHAMHU

VK-5.4 [IpumeHseT OCHOBHbBIE KATETOPUH UCTOPUYECKON HAYKHU U
¢unocopckoro MUPOBO33pEHUS K aHAIHU3Y CHEIUPUKN PA3IUYHBIX KYJIBTYPHBIX
co001IeCTB
VYK-5.4/311 Drtansl HCTOpUYECKOTO pa3BUTHS 00IIECTBA (BKIIFOYasi OCHOBHBIC
COOBITHSL, JeSTEILHOCTh OCHOBHBIX UCTOPHUECKUX AESITeNei) U KyIbTypHbIE
TpaguIuu MUpa (BKJIIOYasi MUPOBBIC PEUTHH, GUITOCOPCKUE U ITUICCKHE
yUCHHS).

VYK-5.4/Ym1 TonepaHTHO U KOHCTPYKTUBHO B3aUMOJICHCTBOBATH C JTFOIBMH C
Y4ETOM UX COLMOKYJIBTYPHBIX OCOOCHHOCTEH B LIEISAX YCHEIIHOTO BBITOTHEHUS
npodeccuoHaNbHBIX 3a/1a4 U YCUJICHHS COLUAIbHON MHTETPALIUH.

VYK-5.4/HB1 Br16op criocoba moBeeHus B MOTUKYIBTYPHOM KOJIJIEKTUBE MPH
KOH(DIUKTHOM CUTYaIUH.

Xopo1o

VYK-4.1 Beibupaer cTuib 001IeHHs Ha TOCyAapCTBEHHOM si3bike PO n
MHOCTPAHHOM SI3bIKE B 3aBUCUMOCTH OT LI€JIH U YCJIOBUH MapTHEPCTBA;
aJIanTHPYeT peub, CTUIIb OOIICHUS U A3BIK )KECTOB K CUTYaIMsIM B3aUMOJCHCTBUS
VYK-4.1/3u1 Jlekcuueckuii MuauMyM B 00beMe 2000 yueOHBIX JTEeKCHIEeCKIX
€IMHUI] 00IIET0 ¥ TEPMUHOJIOTHYECKOTO XapaKkTepa, HEOOXOAMMOTO ISt
BO3MO)KHOCTH MOJTY4YEHUsI HHPOPMAIH TPOPECCHOHAIBHOTO COACPIKAHUS U3
3apyOeKHBIX NCTOYHHKOB
VYK-4.1/¥YM1 BoINOAHATH IEpEBOBI TEXHUYECKUX TEKCTOB ¢ MHOCTPAHHOTO S3bIKa

VYK-5.1 UnTepnperupyer ucropuro Poccun B KOHTEKCTE MUPOBOTO
UCTOPUYECKOTO PA3BUTHS
VYK-5.1/311 OcHoBHBIE KaTeropuu GuI0cophuu, 3aKOHbBI UICTOPHUECKOTO PAa3BUTHS,
OCHOBBI MEXKYJIBTYPHOU KOMMYHUKAIH
YK-5.1/¥Ym1 @opmynupoBarh eIl TUIHOCTHOTO U TPO(HeCCHOHAITBHOTO
Pa3BUTHS U YCIIOBUS UX JOCTHKEHHS, UCXO/Is U3 TeHACHIUN pa3BUTHUS 00JIacTh
npodeCcCHOHAIBHON AEATEIbHOCTH, TANOB MPO(ECCHOHAIBHOTO POCTa,
UH/IMBUAYaIbHO-THYHOCTHBIX 0COOEHHOCTEH; OCYIIECTBIATh TMYHOCTHBINA BBHIOOP
B Pa3IUYHBIX MPO(ECCHOHATBHBIX U MOPATILHO-IICHHOCTHBIX CUTYaLUsX,
OLIEHUBATH TOCIEICTBHSI IPUHATOTO PEIICHUS K HECTH 32 HEr0 OTBETCTBEHHOCTh
nepen co0oii U 00IECTBOM.




VYK-4.2 BeimonHseT nepeBoj npopecCHOHaIbHBIX TEKCTOB C
MHOCTPAHHOIO SI3bIKa HA TOCYNapCTBEHHBIN A3bIK PO U ¢ roCynapcTBEHHOrO sA3bIKa
P® Ha nHOCTpaHHBIH
VYK-4.2/311 OcHoBHBIE cIOCOOBI Pa0OTHI Ha SI3BIKOBBIM M PEYEBBIM MAaTEPUATIOM
VYK-4.2/YM1 BbINONHATE NepEeBO TEXHUYECKUX TEKCTOB C HHOCTPAHHOTO SI3bIKA

VYK-5.2 YuutsiBaeT npy conuaIbHOM U IPOPeCcCHOHATFHOM OOIEHUH
MCTOPUUYECKOE HACIEANE U COLMOKYIIBTYPHBIE TPAJAULIUU PA3INYHBIX COLUAIBHBIX
IpyYTII, 3THOCOB M KOH(eccuil, BKIII0Yas MUPOBBIE pelUrud, puinocodcekue u
ATUYECKUE YUECHHUS
VK-5.2/311 OcHoBHbIe 3Tamnsl uctopun Poccun u BeeoOriel HCTopuu; 0OCHOBHBIE
(aKTOphI COIMATBLHO-UCTOPHUUECKOTO PA3BUTHS, ONPEACIIIOIINE MEKKYIBTYPHOE
pa3HooOpa3ue o0LIeCTBa; TUIBI U BUIBI HCTOPUYECKUX UCTOYHUKOB, TIOAXO/IBI K
aHaJM3y U MHTEPIPETALUU HCTOPUUECKUX UCTOYHHUKOB; TPEOOBAHUS U MTOJXOBI
CPaBHUTEIBHO-UCTOPUUECKOTO aHAIN3a
YK-5.2/¥Mm1 I'paMOTHO ¥ AOCTYMHO U3J1araTh HHGOPMAIIHIO B MpoIiecce
npo¢eCCHOHAIEHOTO B3aUMOACHUCTBUS; COOTIONATh ATUYECKUE HOPMBI
MEXKYJIBTYPHOTO B3aUMOAECHCTBHS;, aHAJTM3UPOBATh U PEAIM30BbIBATh COLMAIBHOE
B3aUMOJICHCTBUE C yUETOM HAIMOHAIBHBIX, 3THOKYJIBTYpPHBIX, KOH()ECCHOHATBHBIX
0COOEHHOCTEH ONIOHEHTOB.

VK-4.3 Beger ae10By10 KOMMYHUKAIIMIO B TUCBMEHHOM U 3JIEKTPOHHOM
dbopme, yIuThIBasi 0COOCHHOCTH CTHJIMCTUKHU O(PHUITHATBHBIX U HEOPHUITHATBHBIX
MUCEM, COLTUOKYJIBTYPHBIE pa3Inyus B popMare KOPPECIOHACHIINY Ha
TOCYJIapCTBEHHOM M HHOCTPAHHOM (-BIX) SI3bIKaX
VYK-4.3/3u11 Hopmbl ipou3HOIICHHS, TIEKCUKY HHOCTPAHHOTO SI3bIKa
0011eyTOTPEOUTENBHOTO, TEPMHUHOIOTHYECKOTO B MPOGECCHOHATTEHOTO
COJIepKaHUs; TUTIOBBIE CIIOCOOBI MOCTPOCHHUSI BHICKA3bIBAHUHN B YCTHOM U
MMUCbMEHHOU pe4n
VYK-4.3/YMm1 OcymiecTBiseT KOMMYHHKAITUIO C 3apyOeKHBIMU TTAaPTHEPAMU;
NEPEBOANT HAYUHO-TEXHUUECKYIO JTUTEPATYPY, CBSI3aHHYIO € MpodeccruoHanbHOI
JESITEIIbHOCTHIO

VYK-5.3 IlpunepxuBaercss IpPUHLUIIOB HEAUCKPUMUHALIMOHHOTO
B3aMMOJICUCTBUS MIPH JTUTYHOM H MaCCOBOM OOIIICHUH B LIEJISX BBHITTOTHEHHS
npodecCHOHANBHBIX 3a/1a4 U YCUJICHHSI COITUAIBHON HHTETPAIUN
YK-5.3/311 Dransl ncropuueckoro pa3BuTus Poccum B KOHTEKCTE MUPOBOM
UCTOPHH, COIIMOKYIBTYPHBIE TPAIUIIMHA MUPA, OCHOBHBIE (QUIOCOPCKHE,
PEIIUTHO3HBIC M STHUECKUE YUCHHUS.

YK-5.3/¥Ym1 Opranu3oBbIBaTh NPOIYKTHBHOE B3aUMOJICICTBHE B
npodecCHOHANBHOM cpesie ¢ yUETOM HAIlMOHATBHBIX, STHOKYJIETYPHBIX,
KOH(peCCHOHATBHBIX 0COOCHHOCTEH.

VYK-4.4 Tlpencrapiser CBOIO TOUKY 3pEHHUS MPH JCIOBOM OOIIECHUHU U B
MyOJIMYHBIX BBICTYTUICHUSX
VK-4.4/3u1 Jlekcuueckuit MUHUMYM B 00beMe 2000 TeKCHYeCKUX eTUHUIT
001Iero ¥ TEPMUHOIOTUYECKOTO XapaKTepa, HEOOXOAMMOTro /11l BO3MOKHOCTH
noJry4eHust HHGopMaruu mpoheCCHOHAIBIO CONEPKAHUS U3 3aPyOCIKHBIX
HCTOYHUKOB
VK-4.4/Ym1 OcymiecTBiasTh KOMMYHHKAIIHIO ¢ 3apyOEKHBIMU TTAPTHEPAMH,
MEPEBOAUTH HAYYHO-TEXHUUECKYIO TUTEPATypy IO BOIPOCAMHU, CBSI3aHHBIM C
npodeccuoHaNbHOM 1eATEIbHOCTbIO




VYK-5.4 IIpuMeHseT OCHOBHBIE KaTETOPUH UCTOPUUECKON HAyKU U
¢mocohckoro MEPOBO33pEHHSI K aHAINU3Y CTICHU(BUKU PAa3IMYHBIX KYJIbTYpPHBIX
COoO00I1EeCTB
YK-5.4/311 Dramnbl HCTOPUYIECKOTO Pa3BUTHS 00IIeCcTBa (BKIIOYast OCHOBHBIC
COOBITHS, ESTETHLHOCTh OCHOBHBIX UCTOPUYECKHX JICATENICH ) U KYIbTYPHbIC
TpaIuIMK MUpA (BKJIIOYast MUPOBBIE PEIUTHH, GUI0CO(CKHIe U 3THIECKHE
Y4EHUs).

VYK-5.4/Ym1 TonepanTHO M KOHCTPYKTUBHO B3aUMOZCHCTBOBATH C JIIOIBMHU C
y4€TOM HX COIMOKYIBTYPHBIX OCOOEHHOCTEH B LIEJSIX YCIEIIHOTO BBITOTHEHHUS
npodeCCHOHANBHBIX 3a/1a4 ¥ YCHJICHHSI COLIMAIbHON MHTETpalllu.

VYnosnerBopure
JIBHO

VYK-4.1 Beibupaer cTuiib 001IeHHs Ha TOCyAapCTBEHHOM si3bike PO n
MHOCTPAHHOM SI3bIKE B 3aBUCUMOCTH OT LI€JIH U YCJIOBUHM MapTHEPCTBA;
aJIanTHPYeT peub, CTUIIb OOIICHUS U A3BIK )KECTOB K CUTYaIMsIM B3aUMOJCHCTBUS
VYK-4.1/3u1 Jlekcuueckuii MuaHuMYyM B 00beMe 2000 yueOHbIX JTEeKCHIEeCKIX
€IMHUI] 00IIeT0 ¥ TEPMUHOJIOTHYECKOTO XapaKkTepa, HEOOXOAMMOTO ISt
BO3MO)KHOCTH MOJTY4YEHUsI HHPOPMAIH TPOPECCHOHAIBHOTO COACPIKAHUS U3
3apyOeKHBIX NCTOYHHKOB

VK-5.1 UnTepnperupyer ucrtoputo Poccun B KOHTEKCTE MUPOBOTO
UCTOPUYECKOTO PA3BUTHS
VYK-5.1/311 OcHoBHBIE KaTeropuu GuI0copuu, 3aKOHBI UICTOPHUECKOTO PAa3BUTHS,
OCHOBBI MEXKYJIBTYPHOU KOMMYHUKAIH

VYK-4.2 BeimonHseT nepeBoj npoecCHOHAIbHBIX TEKCTOB €
MHOCTPAHHOIO SI3bIKa HA TOCYNapCTBEHHBIN A3bIK PO U ¢ roCynapcTBEHHOrO sA3bIKa
P® Ha nHOCTpaHHBIH
VYK-4.2/311 OcHoBHBIE cIOCOOBI paOOTHI Ha SI3BIKOBBIM M PEYEBBIM MAaTEPUATIOM

VYK-5.2 YuutsiBaeT npy conMaIbHOM U IPOPeCcCHOHATFHOM OOIEHUH
MCTOPUYECKOE HACIEANE U COLMOKYIIBTYPHBIE TPAJAULIUU PA3INYHBIX COLUAJIBHBIX
IpyYTII, 3THOCOB M KOH(eccuil, BKIII0Yass MUPOBBIE pelurud, punocodcekue u
ATUYECKUE YUECHHUS
VYK-5.2/311 OcHoBHBIe 3Tamnsl uctopun Poccun u BeeoOriel HcTopuu; 0CHOBHBIE
(aKTOpbI COIMATBLHO-UCTOPHUUECKOTO PA3BUTHS, ONPEACIISIONINE MEKKYIBTYPHOE
pa3HooOpa3ue o0LIeCTBa; TUIBI U BUIBI HCTOPUYECKUX UCTOYHHUKOB, TIOAXO/IBI K
aHaJM3y U MHTEPIPETALUU HCTOPUUECKUX UCTOYHHUKOB; TPEOOBAHUS U MOJXOBI
CPaBHUTEIBHO-UCTOPUUECKOTO aHAIN3a

VK-4.3 Beget aen0By10 KOMMYHUKAIIMIO B TUCBMEHHOM U JIEKTPOHHOM
dbopme, yIuThIBasi 0COOCHHOCTH CTHJIMCTUKHU O(PHUITHATBHBIX U HEOPHUITHATBHBIX
MUCEM, COLTMOKYJIBTYPHBIE pa3Inyus B popMare KOPPECIOHACHIINY Ha
TOCYJIapCTBEHHOM M HHOCTPAHHOM (-BIX) SI3bIKaX
VYK-4.3/3u11 Hopmbl mpousHOIICHHS, TIEKCUKY HHOCTPAHHOTO SI3bIKa
0011eyTOTPEOUTENFHOTO, TEPMHUHOIOTHYECKOTO B MPOHECCHOHATTEHOTO
COJIepKaHUs; TUIIOBBIE CIIOCOOBI MOCTPOCHUSI BHICKA3bIBAHUH B YCTHOM U
MUCbMEHHOU pe4un

VK-5.3 [IpunepxuBaeTcs NPUHIUIIOB HEIUCKPUMHUHAIMOHHOTO
B3aMMOICUCTBUS MIPH JIUYHOM M MacCOBOM OOIICHHUH B LIEJISX BBHITOTHEHHS
npodeccHOHANbHBIX 3a/1a4 U YCUJICHHSI COITMAIbHON UHTETpalluu
VYK-5.3/311 Drans! ucropudeckoro pa3Butus Poccuu B KOHTEKCTE MUPOBOI
UCTOPHH, COLIMOKYJIBTYPHbIE TPAIUIIMU MUpPa, OCHOBHBIE (uiocodpckue,
pEeNUTruO3HbIE U ATUYECKHUE YUCHUS.

VYK-4.4 IIpencrapisieT CBOIO TOYKY 3pEHUS P J€JI0BOM OOIICHUH U B
MyOJIIMYHBIX BBICTYTIICHUSIX
YK-4.4/3u1 Jlekcuueckuit MUHUMYM B 00beMe 2000 JIeKCHYeCKUX eTUHUI]
00IIero ¥ TEPMUHOIIOTUYECKOTO XapaKTepa, HEOOXOAMMOTO JIJIsi BO3MOKHOCTH
NoJTy4eHus: HHPOpMaIK MPopECCHOHANBIO CONEPKAHMS U3 3apYOEHKHBIX
HCTOYHUKOB




VYK-5.4 IIpuMeHseT OCHOBHBIE KaTETOPUH UCTOPUUECKON HAyKU U
¢mocohckoro MEPOBO33pEHHSI K aHAINU3Y CTICHU(BUKU PAa3IMYHBIX KYJIbTYpPHBIX
coo01IecTB
YK-5.4/311 Dramnbl HCTOPUYIECKOTO Pa3BUTHS 00IIeCcTBa (BKIIOYast OCHOBHBIC
COOBITHS, ESTETHLHOCTh OCHOBHBIX UCTOPUYECKHX JICATENICH ) U KYIbTYPHbIC
TpaIuIMK MUpA (BKJIIOYast MUPOBBIE PEIUTHH, GUI0CO(CKHIe U 3THIECKHE
Y4EHUs).

Heynosne- Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE
TBOPUTEIHHO

Onenka Kpurepuu onennBanus (nepeuess copmupoBaHabix MIK/3YB)

3auTeHo VYK-4.1 Beibupaer cTuib 001eHHs Ha TOCyAapCTBEHHOM si3bike PO u

MHOCTPAHHOM SI3bIKE B 3aBUCUMOCTH OT LI€JIH U YCJIOBUH MapTHEPCTBA;
aJIanTHPYeT peub, CTUIIb OOIICHUS U A3BIK )KECTOB K CUTYalMsIM B3aUMOJCHCTBHUS
VYK-4.1/3u1 Jlekcuueckuii MuauMyM B 00beMe 2000 yueOHBIX JIEeKCHYEeCKIX
€IMHUI] 00IIeTr0 ¥ TEPMUHOJIOTHYECKOTO XapaKkTepa, HEOOXOAMMOTO st
BO3MO)KHOCTH MOJTY4YEHUsI HHPOPMAIH TPOPECCHOHAIBHOTO COACPIKAHUS U3
3apyOeKHBIX UCTOYHHKOB

VK-5.1 UnTepnperupyer ucrtoputo Poccun B KOHTEKCTE MUPOBOTO
UCTOPUYECKOTO PA3BUTHS
VYK-5.1/311 OcHoBHBIE KaTeropuu GuI0cophuu, 3aKOHbBI UICTOPHUECKOTO PAa3BUTHS,
OCHOBBI MEXKYJIBTYPHOU KOMMYHUKAIIH

VYK-4.2 BeimonzseT nepeBoj npopecCHOHAIbHBIX TEKCTOB C
MHOCTPAHHOIO I3bIKa HA TOCYNapCTBEHHBIN A3bIK PO U ¢ roCynapcTBEHHOrO sA3bIKa
P® Ha nHOCTpaHHBIH
VYK-4.2/311 OcHoBHBIE cIOCOOBI pa0OTHI Ha SI3BIKOBBIM M PEYEBBIM MAaTEPUATIOM

VYK-5.2 YuutsiBaeT npy conuaIbHOM U IPOPeCcCHOHATFHOM OOIEHUH
MCTOPUYECKOE HACIEANE U COLMOKYIIBTYpPHBIE TPAJANULIUU PA3INYHBIX COLUAIBHBIX
IpyYTII, 3THOCOB M KOH(eccuil, BKIII0Yas MUPOBBIE pelUrud, punocodcekue u
ATUYECKUE YUECHHUS
VK-5.2/311 OcHoBHbIe 3Tansl uctopun Poccun u BeeoOriel HcTopuu; 0CHOBHBIE
(aKTOpbI COIMATBLHO-UCTOPHUUECKOTO PA3BUTHS, ONPEACIIIONINE MEKKYIBTYPHOE
pa3HooOpa3zue 00LIeCTBa; TUIBI U BUIBl HCTOPUYECKUX UCTOYHHUKOB, TIOAXO/IBI K
aHaJM3y U MHTEPIPETALUU HCTOPUUECKUX UCTOYHUKOB; TPEOOBAHUS U MOJXOBI
CPaBHUTEIBHO-UCTOPUUECKOTO aHAIN3a

VK-4.3 Beget aen10By10 KOMMYHUKAIIMIO B TUCBMEHHOM U JIEKTPOHHOM
dbopme, yIuThIBasi 0COOCHHOCTH CTHJIMCTUKHU O(PHUITHATBHBIX U HEOPHUITHATBHBIX
MUCEM, COLTUOKYJIBTYPHBIE pa3Inyus B popMare KOPPECIOHACHIINY Ha
TOCYJIapCTBEHHOM M HHOCTPAHHOM (-BIX) SI3bIKaX
VYK-4.3/3u11 Hopmbl ipou3HOIICHHS, TIEKCUKY HHOCTPAHHOTO SI3bIKa
0011eyTOTPEOUTENIBHOTO, TEPMHUHOIOTHYECKOTO B MPOHECCHOHATTEHOTO
COJIepKaHUSs; TUIIOBBIE CIIOCOOBI MOCTPOCHHUSI BHICKA3bIBAHUH B YCTHOM U
MUCbMEHHOU pe4n

VK-5.3 [IpunepxuBaeTcs NPUHIUMIIOB HEIUCKPUMHUHAIIMOHHOTO
B3aMMOICUCTBUS MIPHU JIUYHOM M MacCOBOM OOIICHHUH B LIEJISX BBHITOTHEHHS
npodeccrOHaNbHBIX 3a/1a4 U YCUJICHHSI COL[UAIbHON HHTETpallun
VK-5.3/311 Dransl ucropudeckoro pa3Butus Poccuu B KOHTEKCTE MUPOBOI
UCTOPHH, COLIMOKYJIBTYPHbIE TPAAUIIMU MUpPa, OCHOBHBIE (uiocodpckue,
pEeNUTruO3HbIE U ATUYECKHUE YUCHUS.




VYK-4.4 IIpencrapisier CBOIO TOYKY 3pEHUS IPHU J1€JI0BOM OOIIICHUH U B
MyOJUYHBIX BBICTYIUICHUSX
YK-4.4/3u1 Jlekcuueckuit MUHUMYM B 00beMe 2000 JIeKCHYeCKUX eTUHUI]
00I11eT0 ¥ TEPMUHOIOTUYECKOTO XapaKTepa, He0OXOAUMOTO JIJIs1 BO3MOXXHOCTH
NOoJTy4eHus: HHPOpMAIK MPO(PECCHOHANBIO CONEPKAHMS U3 3apYOEHKHBIX
HCTOYHHKOB

VK-5.4 [IpumeHseT OCHOBHbBIE KATETOPUH UCTOPUYECKON HAYKH U
¢unocopckoro MUPOBO33pEHUS K aHAIHU3Y CHEIU(PUKU PA3IUYHBIX KYJIBTYPHBIX
coo0111eCcTB
VYK-5.4/311 Dransl HCTOPUYECKOTO pa3BUTHS 00IIECTBA (BKIIIOYasi OCHOBHBIC
COOBITHSL, JESTEIbHOCTh OCHOBHBIX UCTOPHUUECKUX AesITeNel) U KyIbTypHbIE
TpaguIuu MUpa (BKJIIOYasi MUPOBBIC PEUTHH, GUITOCOPCKUE U ITUICCKHE
yUCHHS).

He 3aureno Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONPUATHSA MO TUCHUILINHE

Bun xonTpoms ®opma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymuii koutpons  |KonTponpHas pabota

[TpomexxyTounas KontponbHas pabota
arrecTauus 3auer
DK3aMeH
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumeHoBanue pasiea Kourtposupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K T . TIpoMexyT.
eKymHH arTrecranus
1 |BBOAHO-KOPPEKTUBHBIN KypC VK-4.1 3auer
DK3aMeH
2 |O6mmit Kypc HHOCTPaAHHOTO VK-4.1 YK-4.2 |KontponbHas paboTa 3auer
S3bIKa VK-4.3 DK3aMeH
3 |IIpodeccuonanpHo-opueHTHpoBaH | YK-4.1 YK-4.2 |KontponbHas pabota 3auer
HBI HHOCTPAHHBIN SI3BIK VK-4.3 YK-4.4 DK3aMeH
YK-5.1 YK-5.2
YK-5.3 VK-54

5. Ilopsaiok nMpoBeeHus MPOMEKYTOYHOM aTTeCTAUNH

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEervIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aloUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaeparbHOM TOCYIapCTBEHHOM OIOIKETHOM O00pa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius 1 NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

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




Ilpomesxcymounas ammecmayus.: IK3amen, 3 cemecmp.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 2. Odouwguit Kypc uHOCMPAHHO20 A3bIKA
Konmponupyemvie H/K: VK-4.1 VK-4.2 YK-4.3

Tema 2.5. Poccus 6 cospemennom mupe, Mockea, Mot poOHOU 20poO.
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/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:
1. I am a student.



2. A student I am.
3. A student am 1.

10. PackpoiiTe ckoOKH, yroTpeO:sis T1aroiibl B TpeOYIOIIEMCsl BpEMEHHU.
When I (to come) to Pete's house last Sunday, he (to read) a new book

11. PackpoiiTe ckoOKH, ynoTpeOIsisi TJIarojibl B TPEOYOIEeMCs] BpeMEHHU.
Yesterday I (to buy) a new pair of gloves, as I (to lose) the old ones.

12. PackpoiiTe ckoOKH, yIIOTpeOIIsis T1aroiibl B TpeOYIOIEeMCsl BpEMEHHU.
I (to meet) him when he (to walk) across the park.

13. PackpoiiTe ckoOKu, yroTpeO:sis T1aroiibl B TpeOYyIOIIeMCsl BpEMEHHU.

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, yoTpeOIsis I1aroiisl B TpeOyIoIeMcsi BpeMeHH.

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, yroTpeO:sis T1aroiibl B TpeOYyIOIIeMCsl BpEMEHHU.
We could not go out because it (to rain) hard since early morning.
16. PackpoiiTe ckoOKH, yroTpeO:Isis T1aroiibl B TpeOYIOIIeMCsl BpEMEHHU.

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, yoTpeOisis I1aroisl B TpeOyIoIeMcsi BpeMeHH.
When morning came, the storm already (to stop), but the snow still (to fall).
18. Packpoiite ckoOkH, ynoTpeOisis I1aroyisl B TpeOyIoIeMcsi BpeMeHH.
I (to hear) this song several times already, but I cannot remember the words.
19. Ilepenaiite cnenytromue npeanoxenus B Passive Voice.
I bought potatoes yesterday.
20. Ilepenaiite cnenytomue npeanoxenus B Passive Voice.
We will bring the books tomorrow.
21. Ilepenaiite cnenyromue npeanoxenus B Passive Voice.
They are repairing the clock now.
22. Tlepenaiite crnenytomue npeanoxenus B Passive Voice.
I have translated the whole text.
23. Tlepenaiite crnenytomue npeanoxenus B Passive Voice.
They broke the window last week
24. Tlepenaiite cnenytomue npeanoxenus B Passive Voice.
They were playing tennis from four till five.
25. Tlepenaiite cnenytomue npeanoxenus B Passive Voice.
By six o'clock they had finished the work.
26. Ilepenaiite cnenytomue npeanoxenus B Passive Voice.
They are building a new concert-hall in our street.
27. Ilepenaiite cnenytomue npeanoxenus B Passive Voice.
Livingstone explored Central Africa in the 19th century.
28. Ilepenaiite cnenytomue npeanoxenus B Passive Voice.
They haven't brought back my skates.
29. Ilepenaiite MpenI0KEeHNUs B KOCBEHHYIO PEUb.
“My friend lives in Moscow”, said Alec.
30. Ilepenaiite npeIOKEHUS B KOCBEHHYIO PEUb.
“I can’t explain this rule to you™’ said my classmate to me.
31. Ilepenaiite npeyIOKEHUS B KOCBEHHYIO PEUb.
He said:” I have just received a letter from my uncle”



32. Ilepenaiite NIpeIOKEHUS B KOCBEHHYIO PEUb.
She asked me: ”What will you do tomorrow?”
33. Ilepenaiite NpeIOKEHUS B KOCBEHHYIO PEUb.
She asked me:”Why did you come here yesterday?”
34. Ilepenaiite NIpeIOKEHUS B KOCBEHHYIO PEUb.
I asked me uncle: "How long did you stay in Moscow?”
35. Ilepenaiite NpeIOKEHUS B KOCBEHHYIO PEUb.
The teacher said to me:”Does your father work at a factory?”
36. Ilepenaiite NpeIOKEHUS B KOCBEHHYIO PEUb.
“Did you go shopping yesterday?”, said grandmother to Mary
37. IlepenaiiTe NpeUIOKEHUS B KOCBEHHYIO PEUb.
Father said to Nick:”Have you done your homework?”
38. Ilepenaiite NpeIOKEHUS 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 nmpenoKeHNUs B KOCBEHHYIO PEUb.
“Don’t play in the street”, said the van to the boys.

41. CocraBbTe MPEAJIOKEHUS C MOJAIbHBIMHM TJIArOJIAMU,
nopsiake. [lepeBeanTe MOMydUBITHECS TPEIIIOKEHUSI.
the party / Linda / to / come / might / tonight.

42. CoctaBbTe MNPEIJIOKEHUS C MOJAJIbHBIMHU IJIaroJaMH,
nopsiake. [lepeBeaute momyunBIIUECS TPEIOKEHUS.
round / work / have to / farmers / the year / all.

43. CocTaBbTe MPEAJIOKEHUS C MOJAIbHBIMHM TJIArOJIaMHU,
nopsiake. [lepeBeante MOMydUBITHECS TPEIIIOKEHUSI.

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

44. CoctaBbTe MNPEIJIOKEHUS C MOJAJIbHBIMHU IJIaroJaMH,
nopsizike. [lepeBennuTe MONyIUBIITHECS TPEAJIOKCHHMS.

the light / I/ switch / may / on ?

45. CocTaBbTe MPEAJIOKEHUS C MOJAIbHBIMHM TJIArOJIaMHU,
nopsiake. [lepeBeante MOMydUBITHECS TPEIIIOKEHUSI.

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

46. CocraBbTe MNPEIJIOKEHUS C MOJAJbHBIMHU IJIaroJaMH,
nopsizike. [lepeBenuTe MONyIUBIITHECS TPEAJIOKCHHS.

catch / last / able to / we / were / train / the.

47. CocTaBbTe MPEAJIOKEHUS C MOJAIbHBIMHM TJIArOJIAMU,
nopsiake. [lepeBeanTe MOMydUBITHECS TPEIIIOKEHUSI.
didn’t / you / drink / have to / much / yesterday / so.

48. CocraBbTe MNPENJIOKEHUS C MOJAJbHBIMHU IJIaroJaMH,
nopsizike. [lepeBenuTe MomyYHBIINECS TPEATIOKECHUSI.
ought to / bill / Robert / the electricity / pay / today.

49. CoctaBbTe MPEAJIOKEHUS C MOJAIbHBIMHM TJIArOJIAMHU,
nopsinke. [lepeBeante MoMydnBITHECS TPEIIIOKEHUSI.

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

50. CocraBbTe MNpEIJIOKEHHUS C MOJAJbHBIMH IJIaroJjiamu,
nopsizike. [lepeBennuTe MOyIUBIITHECS TPEAJIOKCHHMS.

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

paccraBuB

paccraBuB

paccraBuB

paccraBuB

paccraBuB

paccraBuB

paccraBuB

paccraBuB

paccraBuB

paccraBuB

Pas3zoen 3. Ilpogheccuonanvro-opuenmupoeannvlii UHOCMPAHHBLIL A3bIK
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CJIOBa

CJIoBa

CJIOBa

CJIoBa

CJIOBa

CJIoBa

CJIOBa

CJIoBa

HY’KHOM

HY>KHOM

HY’KHOM

HY>KHOM

HY’KHOM

HY>KHOM

HY’KHOM

HY>KHOM

HY’KHOM

HY>KHOM



Koumponupyemvie U/IK: VK-4.1 YK-4.2 VK-4.3 VK-4.4 VK-5.1 VK-5.2 VK-5.3 VK-5.4

Tema 3.2. Mos cneyuanvnocms. Mcmopus usyuaemoil Hayku u 6uUOHbvle y4eHble
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Translate the text

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.

7. OueHoYHbIE MATEPHUAJIbI IPOMEKYTOUHOM aTTeCTAlUM

2 cemecmp, 3auem
Konmponupyemwie UJIK: VK-4.1 VK-5.1 YK-4.2 VK-5.2 VK-4.3 VK-5.3 VK-4.4 VK-5.4
Bonpocsl/3ananus:

1. BeinmosHUTE MONHBIN MUCHMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTA C AHIIMHCKOTO sI3bIKa 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. BBINONHNUTE MONHBIN MMCbMEHHBIN MEPEBOJ] CO CIOBAPEM TEKCTA C AHIVIMICKOIO s3bIKAa Ha
pycckuit (1000-1200 m.3H. 32 45 MuH.)
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.

3. BbInosHUTE TTONHBIN MUCHMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTa C AHIIMHCKOTO SI3bIKa HA
pycckuii (1000-1200 m.3H. 3a 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 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.

4. BbINOJHUTE MOJTHBIN MUCbMEHHBIN MEPEBOJ] CO CIOBAPEM TEKCTA C AaHIIMHUCKOTO SI3bIKa HA
pycckuit (1000-1200 m.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
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. BbInosHUTE TTONHBIN MHUCHMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTA C AHIIMHCKOTO SI3bIKa HA
pycckuii (1000-1200 m.3H. 3a 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. BpInmosHUTE TTONHBIN MUCHMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTa C AHIIMHCKOTO SI3bIKa HA
pycckuii (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. BBINOTHUTE TTOJHBIN MUCHMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTa C AHIIMHCKOTO SI3bIKa HA
pycckuii (1000-1200 m.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
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. BhIIIOIHUTE MOJIHBIA MMCHbMEHHBIN MIEPEBO CO CIIOBAPEM TEKCTA C AHIVIMMCKOTO S3bIKA Ha
pycckuit (1000-1200 n.3H. 32 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 fagade 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 facade 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. BrinosHKTE NMOJIHBIN NUCBMEHHBIN NEPEBOJ CO CIOBAPEM TEKCTA C AaHIVIMICKOIO s3bIKAa HA
pycckuit (1000-1200 m.3H. 32 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.
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 MUCHMEHHBIN TTEPEBOJ] CO CIOBApPEM TEKCTa C aHINIUMCKOTO S3bIKa Ha
pycckuii (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
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. BInmonHUTE NOJHBIA MUCHbMEHHBIN MEPEBOJI CO CIIOBAPEM TEKCTA C aHIIMHMCKOTO 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 MOJIHBIM MUCbMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTa C aHINIUMCKOTO 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
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. BpInonHUTE MOJHBIA MHCbMEHHBIN NIEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKMCKOTO A3bIKA Ha
pycckuii (1000-1200 1.3H. 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
testament to its ability to adapt and thrive through centuries of change.



14. BpInonHUTE MOJHBIA MHCbMEHHBIN IEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKMCKOTO 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 MTEPEBOJ] CO CIOBApPEM TEKCTa C aHINIUMCKOTO S3bIKa Ha
pycckuit (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.
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. BpinonHUTE MOJHBIA MHCEMEHHBIN NIEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKMCKOTO A3bIKA Ha
pycckuit (1000-1200 n.3H. 32 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
the world’s great cities.



17. BpINONHUTE MOJHBIA MMCbMEHHBIN 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 TTEPEBOJ] CO CIOBAPEM TEKCTa C aHINIMMCKOTO S3bIKa Ha
pycckuit (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
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 MOJHBIA MHCbMEHHBIN NIEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKMCKOTO A3bIKA Ha
pycckuit (1000-1200 m.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 IEPEBOJ] CO CIIOBAPEM TEKCTA C AHIVIMKMCKOTO 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
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 JBop),
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. IIpocmoTpure 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
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. IIpocmotpute TekcT U oTBeThTe 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. TIpocMoTpuTe TEKCT W OTBeThTe 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. I[IpocmoTtpute TekcT u 0TBeThTE HA Borpoc: 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.
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. IIpocMoTpuTe TEKCT M 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. IIpocmoTpuTe TEKCT U OTBETHTE Ha Borpoc: 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
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 OTBEeTHTe 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 boamunies), a queen of the
ancient British Iceni tribe (iems unienon), 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
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 (Illapn — rHa3Banue Hebockpeba BBUIE «ockomka» (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. [IpocmoTpute TEKCT M OTBeThTEe 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.g2., ARM Cortex-M for [oT) 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
o Al algorithms predict usage patterns and shift high-power tasks (e.g., EV charging) to off-peak
hours.
3. E-Waste Reduction



0 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. I[IpocMotpurte TekeT U 0TBEeTHTE 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
1. Current Mechanics:
o Begins in the Gulf of Mexico (water heated to 30°C)
o Flows northeast at 2-5 mph (100x Amazon River volume)
o Cools near Greenland, sinks, and returns south (AMOC circulation)
2. Heat Transfer:
o Releases heat equivalent to 1.5 million nuclear power plants
o 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:
0 15% slowdown since 1950 (IPCC data)
o Melting Greenland ice dilutes salty water, disrupting sinking mechanism
2. Potential Collapse:
o Could lower European temperatures by 3-5°C
o May increase storms and shift rain belts southward
Economic and Ecological Impacts
1. Agriculture:
o UK growing seasons could shorten by 30 days
o Mediterranean drought intensification
2. Energy:
o Increased winter heating demands
o Reduced hydropower in Scandinavia
3. Ecosystems:
o North Sea fisheries disruption
o Boreal forest migration
Monitoring and Solutions
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
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. IIpocMmoTpuTe 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. TIpocmoTrpuTe TEKCT M 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 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.

36. IIpocmorpure TekcT U oTBeTbTe 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
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. IlpocMoTpuTe TEKCT U 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. IIpocMmotpute TekeT 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
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. IIpocMoTpuTe TEKCT M 0TBEeThTE Ha Bonpoc: “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. ITpocmotpure TekcT u oTBeThTe HA Botpoc: "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 BOMPOC:

What places of interest are there in London?
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42. OTBeThTE HA BOMNPOC:
What can you say about the system of higher education in Russia?
43. OTBeThTE HA BOMNPOC:
Does Russia have a borderline with the USA?
44. OTBeThTE HA BOMIPOC:
What is the longest river in the European part of Russia? What can you say about it?
45. OTBeThTE HA BOMPOC:
What do you know about climate in England?
46. OTBETHTE HA BOMPOC:



In what wat have computers changed our life?
47. OTBEeTHTE 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 BOIPOC:

“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 BONPOC:

“ 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 BOIPOC:

“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 BONPOC:

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

“What are you favorite places of interest in Moscow ?”
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Bonpocsl/3ananus:

1. 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 meansthat holes, or a lack of an electron in an atoms band, inthe
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 clectrons 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

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

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 ;

. switching ;

. logic circuit that require stability and high speed ;

. character recognition ;

. optical communication equipment ;

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

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.

4. 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
would remain clear.

5. Translate the text (1800 printed characters; time — 60 min.)
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 k2 depending on
surface illumination.
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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.

7. Look through the text and say what it is about. Give its brief contents.

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.

8. Look through the text and say what it is about. Give its brief contents.

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
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.

9. Look through the text and say what it is about. Give its brief contents.



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.

10. Look through the text and say what it is about. Give its brief contents.
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.

11. Look through the text and say what it is about. Give its brief contents.
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.

12. Look through the text and say what it is about. Give its brief contents.

Earlier, we developed an equation for the percentage of the wave energy that is transmitted and the
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 (1/2 sin 01 )
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.

13. Answer the question:
What are typical components of a laser?

14. Answer the question:
What is the difference between ‘ordinary’ light and laser light?

15. Answer the question:
Who offered the atomic structure of emission of light? How many models do you know?

16. Answer the question:
How did Newton describe the nature of light?

17. Answer the question:
Do electric and magnetic fields deflect light beams?

18. Answer the question:
When are the wave and particle models of light necessary? Provide examples.

19. Look through the text and say what it is about. Give its brief contents.
Miniaturization in Optical Systems: Trends and Impact
The ongoing miniaturization of optoelectronic systems is reshaping modern technology, enabling
compact, high-performance devices with applications spanning consumer electronics, healthcare, and
industrial automation. By integrating optical components into increasingly smaller form factors,
engineers are unlocking new possibilities in functionality, portability, and energy efficiency.
One of the most visible impacts of this trend is in consumer electronics, where miniaturized optical
systems power smartphones, wearables, and augmented reality (AR) devices. Compact cameras with
advanced multi-lens arrays, tiny depth sensors for facial recognition, and micro-displays for AR
glasses all rely on precision optics scaled down to millimeter dimensions. These innovations are
made possible through advancements in micro-optics fabrication, wafer-level packaging, and hybrid
integration of photonic circuits.
In healthcare, miniaturization has led to breakthroughs in portable diagnostics and minimally
invasive medical tools. Endoscopic capsules with integrated optical sensors can now navigate the
human body, transmitting high-resolution images for internal examinations. Similarly, miniaturized
spectrometers and lab-on-a-chip devices enable rapid, point-of-care blood analysis and disease
detection, bringing sophisticated medical diagnostics out of laboratories and into the field.

20. Look through the text and say what it is about. Give its brief contents.

Miniaturization in Optical Systems: Trends and Impact

Telecommunications is another sector benefiting from smaller optical systems. Silicon photonics
allows optical transceivers and switches to be integrated onto microchips, boosting data center
performance while reducing power consumption and footprint. This is critical as demand grows for
faster, more energy-efficient data transmission in cloud computing and 5G/6G networks.

Industrial and defense applications also leverage miniaturized optical systems for compact sensing
and imaging solutions. Drones and robotics employ lightweight LiDAR and thermal imaging
modules for navigation and inspection, while military systems use micro-optical components in
targeting systems and wearable heads-up displays.

Despite progress, challenges remain in maintaining performance and reliability at reduced scales.
Thermal management, alignment precision, and manufacturing yield are key hurdles. Emerging
techniques like 3D-printed optics, metasurfaces, and quantum dot integration offer promising
pathways to overcome these limitations.

The future of optical system miniaturization lies in further convergence with semiconductor
technologies and Al-driven design optimization. As components shrink to near-invisible scales, their
applications will expand into flexible electronics, implantable medical devices, and ubiquitous IoT
sensors, solidifying optics as a cornerstone of next-generation technology.



21. Look through the text and say what it is about. Give its brief contents.

Al-Driven Data Processing in Optical Systems: Transforming Light into Intelligence

The integration of artificial intelligence (Al) into optical system data processing is revolutionizing
how we capture, interpret, and utilize light-based information. By combining advanced machine
learning algorithms with high-speed photonic data streams, modern optical systems are achieving
unprecedented levels of speed, accuracy, and functionality across diverse applications.

At the core of this transformation lies Al's ability to handle massive datasets generated by optical
sensors and imaging systems. Traditional signal processing methods often struggle with noise
reduction in low-light conditions or real-time analysis of high-dimensional data. Deep learning
approaches, particularly convolutional neural networks (CNNs), now enable automated feature
extraction from complex optical patterns, dramatically improving image reconstruction in
microscopy, astronomical imaging, and medical diagnostics.

In industrial quality control, Al-enhanced optical inspection systems can detect sub-micron defects at
production-line speeds that surpass human capabilities. By training on vast libraries of product
images, these systems learn to identify anomalies with superhuman precision while continuously
improving through adaptive learning. Similarly, in autonomous vehicles, Al algorithms fuse data
from LiDAR, cameras, and other optical sensors to create comprehensive environmental models in
real time, enabling split-second navigation decisions.

Spectroscopic analysis has particularly benefited from Al integration. Where conventional methods
require careful calibration and expert interpretation, machine learning models can instantly identify
molecular fingerprints in complex spectral data. This capability is transforming fields from
pharmaceutical analysis to environmental monitoring, where portable spectrometers paired with edge
Al can provide immediate chemical composition readings in the field.

22. Look through the text and say what it is about. Give its brief contents.

Al-Driven Data Processing in Optical Systems: Transforming Light into Intelligence

The telecommunications sector leverages Al for optimizing fiber-optic network performance. Neural
networks predict and compensate for signal distortions in dense wavelength-division multiplexing
(DWDM) systems, maximizing bandwidth while minimizing power consumption. In free-space
optical communications, Al helps mitigate atmospheric turbulence effects, maintaining stable
high-bandwidth links.

Emerging applications push these capabilities further. In computational imaging, Al reconstructs
high-resolution images from under-sampled or scattered light data, enabling novel microscope
designs and through-obstacle imaging. Quantum optical systems employ machine learning to
characterize and control quantum states of light, crucial for developing quantum communication
networks.

While offering tremendous potential, Al-enhanced optical processing faces challenges including the
need for specialized training datasets, computational resource demands, and maintaining
interpretability in decision-making. Ongoing advances in neuromorphic photonics - where optical
hardware mimics neural network architectures - promise to address these limitations by enabling
ultrafast, energy-efficient Al processing directly in the optical domain.

As Al algorithms grow more sophisticated and optical systems more ubiquitous, their synergy is
creating smart vision systems that don't just capture light, but understand and respond to visual
information with human-like perception. This convergence is setting new standards across industries
while opening frontiers in scientific research, from analyzing telescope imagery to decoding neural
activity through optical brain-computer interfaces.

23. Look through the text and say what it is about. Give its brief contents.
Optical Systems in Disaster Response: Illuminating Critical Solutions

In disaster response scenarios, where time and accuracy are paramount, optical systems have
emerged as vital tools for rapid assessment, situational awareness, and life-saving interventions.
These light-based technologies provide first responders and relief organizations with real-time,
high-resolution data in environments where conventional methods may fail, offering critical



advantages across all phases of disaster management.

The immediate aftermath of earthquakes, hurricanes, or industrial accidents demands swift damage
assessment over large areas. Here, LIDAR-equipped drones and aircraft generate centimeter-accurate
3D maps of affected zones, revealing structural damage, blocked roads, and terrain changes invisible
to traditional satellite imagery. Combined with multispectral imaging, these systems can detect gas
leaks, chemical spills, or hidden heat signatures from survivors trapped under rubble. Thermal
cameras, another optical technology, enable night-time search operations and can locate victims
through smoke or dense vegetation by their body heat signatures.

Optical fiber sensors demonstrate remarkable versatility in disaster prevention and early warning
systems. Distributed acoustic sensing (DAS) technology transforms ordinary fiber cables into
thousands of virtual microphones capable of detecting ground vibrations from potential landslides or
underground shifts preceding earthquakes. Similarly, fiber-optic strain sensors monitor critical
infrastructure like dams, bridges, and pipelines, providing continuous structural health data that can
predict failures before they occur.

Communication breakdowns during disasters are often addressed through free-space optical (FSO)
links, which establish high-bandwidth laser connections between temporary command centers when
conventional networks fail. These systems deploy rapidly, unaffected by radio frequency congestion,
and can transmit high-definition video feeds from disaster zones to coordination hubs. Miniaturized
versions now integrate with portable emergency kits carried by first responders.

24. Look through the text and say what it is about. Give its brief contents.

Optical Systems in Disaster Response: Illuminating Critical Solutions

In disaster response scenarios, where time and accuracy are paramount, optical systems have
emerged as vital tools for rapid assessment, situational awareness, and life-saving interventions.
These light-based technologies provide first responders and relief organizations with real-time,
high-resolution data in environments where conventional methods may fail, offering critical
advantages across all phases of disaster management.

Chemical and biological hazard detection represents another crucial application. Compact Raman
spectrometers and laser-induced breakdown spectroscopy (LIBS) devices allow field teams to
instantly identify toxic substances in air, water, or on surfaces without physical sampling. Recent
integrations with Al enable these systems to recognize complex contaminant mixtures and
recommend appropriate safety protocols.

Looking ahead, emerging technologies like quantum-enhanced imaging promise to revolutionize
disaster response further. Quantum LiDAR systems under development could peer through dense
smoke or fog with unprecedented clarity, while hyperspectral imagers may soon distinguish between
similar-looking materials—critical when identifying safe versus compromised structures.

Despite their advantages, challenges remain in making these technologies more rugged,
power-efficient, and operable by non-specialists. The future lies in networked optical
systems—interconnected arrays of ground, aerial, and orbital sensors that provide comprehensive,
real-time disaster monitoring. As climate change increases the frequency and severity of catastrophic
events, optical systems will continue evolving as indispensable tools for protecting lives and
accelerating recovery efforts worldwide.

25. Look through the text and say what it is about. Give its brief contents.

Optical Systems in Water Resource Management: Advanced Monitoring and Protection

Water resource management has become increasingly dependent on optical-electronic systems,
which provide precise, real-time data for maintaining water quality, managing aquatic ecosystems,
and ensuring sustainable usage. These technologies enable scientists and policymakers to monitor
water bodies with unprecedented accuracy, from vast oceans to underground aquifers, supporting
critical decisions in conservation, agriculture, and urban planning.

One of the most significant applications is in assessing water quality. Hyperspectral imaging,
deployed via satellites, drones, or stationary sensors, detects subtle changes in water composition by
analyzing light absorption and scattering patterns. This allows for the identification of harmful algal
blooms, suspended sediments, and organic pollutants before they escalate into ecological crises.
Combined with Al-driven data processing, these systems can predict toxin outbreaks in reservoirs,



enabling preemptive measures to protect drinking water supplies.
LiDAR technology, particularly bathymetric LiDAR, plays a crucial role in mapping underwater
terrain and monitoring sediment transport in rivers, lakes, and coastal zones. By penetrating shallow
waters with laser pulses, it generates high-resolution 3D maps that help track erosion, assess flood
risks, and plan dredging operations. In marine environments, underwater LiDAR systems study coral
reef health, detecting bleaching events and structural damage caused by climate change or human
activity.
Fiber-optic sensing networks are revolutionizing groundwater monitoring by providing distributed
temperature and strain measurements along entire watercourses. These systems detect leaks in
pipelines, track thermal pollution from industrial discharges, and monitor saltwater intrusion in
coastal aquifers—all in real time. Unlike traditional spot measurements, fiber-optic cables offer
continuous coverage, making them indispensable for early warning systems in vulnerable regions.
Emerging techniques like laser-induced fluorescence spectroscopy are enhancing the detection of
microplastics and chemical contaminants. By analyzing the unique fluorescent signatures of
pollutants, these portable systems enable rapid field assessments without time-consuming lab tests.
Similarly, Raman spectroscopy identifies dissolved hydrocarbons and heavy metals, supporting
regulatory enforcement and spill response efforts.
Future advancements aim to integrate these optical systems with autonomous underwater vehicles
(AUVs) and IoT networks, creating smart water grids that self-monitor and adapt to environmental
changes. Quantum-based optical sensors may soon push detection limits further, identifying trace
contaminants at the molecular level. As water scarcity intensifies globally, optical systems will
remain at the forefront of sustainable management, ensuring this vital resource is protected for future
generations.

26. Look through the text and say what it is about. Give its brief contents.

Optical Systems in Modern Forest Management: A Vision for Sustainable Stewardship

The integration of advanced optical systems into forest management has revolutionized how we
monitor, protect, and sustainably utilize one of Earth's most vital ecosystems. These light-based
technologies provide foresters, ecologists, and conservationists with tools to observe forest dynamics
at unprecedented scales and resolutions, enabling data-driven decisions that balance ecological
preservation with resource utilization.

At the landscape level, airborne LiDAR systems have become indispensable for creating detailed
three-dimensional maps of forest structure. By emitting laser pulses from aircraft or drones, these
systems penetrate dense canopies to measure tree height, crown volume, and understory vegetation
with centimeter-level accuracy. This data supports precise biomass estimation, carbon stock
assessment, and identification of old-growth forest areas requiring special protection. When
combined with hyperspectral imaging, the technology goes beyond structural analysis to detect subtle
changes in plant health, revealing early signs of drought stress, disease outbreaks, or nutrient
deficiencies before they become visible to the naked eye.

Satellite-based optical monitoring provides the big picture for global forest tracking. Multispectral
sensors with regular revisit capabilities document deforestation patterns, illegal logging activities,
and regeneration progress across vast territories. Modern processing algorithms can automatically
detect changes in forest cover, distinguishing between natural disturbances like wildfires and
human-induced alterations. These systems form the backbone of international initiatives such as
REDD+ (Reducing Emissions from Deforestation and Forest Degradation), providing verifiable data
for climate change mitigation programs.

On the ground, portable optical tools bring laboratory-grade analysis to field operations. Compact
spectrometers assess wood quality and moisture content during harvesting operations, while thermal
cameras help locate wildlife nests or identify microhabitats requiring protection during forestry
activities. Terrestrial laser scanners mounted on tripods create ultra-high-resolution models of sample
plots, allowing researchers to study competition between individual trees and model growth patterns
under different management scenarios.

Emerging technologies are pushing the boundaries further. Quantum lidar systems under
development promise to detect single photons reflected from vegetation, potentially enabling
nighttime forest monitoring and improved measurements in dense fog or smoke. Hyperspectral
imaging from low-cost drones is democratizing access to detailed forest health data, allowing small



communities and indigenous groups to participate actively in forest stewardship.

The future of optical forest management lies in integrated sensor networks that combine space, air,
and ground observations into unified digital twins of forest ecosystems. These virtual replicas,
updated in near real-time, will enable predictive modeling of forest responses to climate change,
optimized harvest planning, and early warning systems for pest outbreaks. As optical sensors become
smaller, smarter, and more energy-efficient, they will increasingly merge with the forest environment
itself — from smart tags monitoring individual trees to biodegradable optical sensors dispersed
through woodland areas.

This optical revolution in forest management comes with challenges, including data overload, the
need for specialized training, and ensuring equitable access to technology across nations and
communities. However, the potential benefits for sustainable forestry, biodiversity conservation, and
climate change mitigation make optical systems an essential investment for preserving the world's
forests in the 21st century and beyond.

27. Look through the text and say what it is about. Give its brief contents.
The Critical Role of Resolution in Optical Systems

Resolution stands as one of the most fundamental parameters defining the performance and
application potential of optical systems. This key characteristic determines a system's ability to
distinguish fine details, separate closely spaced objects, and deliver meaningful data across scientific,
industrial, and consumer applications. The pursuit of higher resolution in optical technologies
continues to drive innovation while presenting unique engineering challenges that shape system
design and implementation.

In imaging systems, resolution directly impacts the quality and utility of captured visual information.
High-resolution cameras with advanced sensor arrays and precision optics enable scientists to
observe cellular structures in biomedical research, astronomers to resolve distant celestial objects,
and manufacturers to detect microscopic defects in quality control processes. The evolution from
standard definition to 4K/8K imaging in consumer electronics demonstrates how resolution
improvements transform user experiences, while specialized systems like gigapixel cameras push
boundaries in surveillance and large-format photography.

Spectral resolution plays an equally vital role in analytical applications. High-resolution
spectrometers can distinguish between molecular fingerprints with minute wavelength differences,
enabling precise material identification in chemistry, environmental monitoring, and pharmaceutical
analysis. The development of hyperspectral imaging systems with hundreds of narrow spectral bands
has revolutionized fields from agriculture to mineral exploration by providing detailed chemical
composition maps alongside traditional imagery.

Spatial resolution in LiDAR and 3D scanning systems determines their ability to model fine
geometric features. Forestry applications require sufficient resolution to identify individual branches
and leaves for accurate biomass estimation, while archaeological surveys demand centimeter-level
precision to document subtle terrain variations. The emergence of single-photon LiDAR technologies
has dramatically improved resolution capabilities, allowing detailed mapping from higher altitudes
and through partial obstructions.

Temporal resolution represents another critical dimension, particularly in dynamic systems.
High-speed cameras with microsecond resolution capture transient phenomena in material science
and ballistics studies, while frequent-revisit satellite constellations provide near-real-time monitoring
of environmental changes. The balance between spatial and temporal resolution often presents key
design trade-offs that engineers must carefully evaluate based on application requirements.

The quest for higher resolution faces physical limitations imposed by diffraction, sensor noise, and
atmospheric conditions. Innovative solutions like computational imaging techniques, adaptive optics,
and super-resolution algorithms help overcome these barriers. Synthetic aperture approaches
combine multiple lower-resolution observations to achieve effectively higher resolution, while
quantum imaging technologies promise to break traditional resolution limits through photon
correlation techniques.

As optical systems continue advancing, resolution remains a central focus driving both technical
innovation and practical applications. From enabling new scientific discoveries to powering
next-generation industrial inspection systems, the ability to resolve finer details continues expanding



the boundaries of what optical technologies can achieve across every field of application. The
ongoing development of higher-resolution systems promises to unlock new capabilities while
simultaneously creating challenges in data processing, storage, and interpretation that will shape the
future of optical engineering.

28. Look through the text and say what it is about. Give its brief contents.
The Critical Importance of Temporal Resolution in Optical Systems
Temporal resolution—the ability of an optical system to distinguish and capture events separated by
small time intervals—serves as a fundamental parameter that determines how we observe and
understand dynamic phenomena across scientific, industrial, and environmental applications. Unlike
spatial resolution, which deals with the smallest distinguishable features in space, temporal
resolution defines the system's capacity to freeze motion, track rapid changes, and reveal processes
that unfold over milliseconds, microseconds, or even femtoseconds. This capability transforms
optical systems from passive observers into powerful tools for analyzing transient events that would
otherwise remain invisible to human perception or conventional instrumentation.
In scientific research, high temporal resolution enables the study of ultrafast processes that govern
material properties, chemical reactions, and biological mechanisms. Femtosecond lasers paired with
high-speed detectors allow researchers to capture molecular vibrations, electron transfers, and phase
transitions in real time, providing insights that drive advancements in photochemistry, quantum
physics, and nanotechnology. Similarly, in fluid dynamics, high-speed cameras with microsecond
resolution reveal turbulence patterns and shockwave propagation that inform aircraft design,
combustion optimization, and weather modeling.
Industrial applications rely heavily on temporal resolution for quality control and process monitoring.
Manufacturing lines producing fast-moving goods require optical inspection systems capable of
capturing sharp images of products traveling at high speeds without motion blur. In semiconductor
fabrication, stroboscopic imaging with nanosecond timing precision detects defects in rapidly
oscillating microelectromechanical systems (MEMS). The synchronization between illumination
pulses and camera exposure becomes critical when examining vibrating components or rotating
machinery, where even slight timing errors can lead to misinterpretation of mechanical behavior.
Environmental monitoring and Earth observation systems demonstrate how temporal resolution
impacts large-scale phenomena tracking. Weather satellites with frequent revisit capabilities can
monitor storm development, wildfire spread, or flood progression in near real time, providing
emergency responders with actionable data. In ecological studies, time-lapse optical systems track
plant growth responses to environmental changes, while high-frequency coastal imaging captures
shoreline dynamics affected by tides and storms. The choice of temporal resolution directly
influences our ability to distinguish gradual processes from sudden events and establish causal
relationships in complex natural systems.
Medical diagnostics and biomedical research present unique temporal resolution challenges. Optical
coherence tomography (OCT) systems used in ophthalmology and cardiology must balance imaging
speed with resolution to capture blood flow dynamics or retinal changes without motion artifacts.
Advanced fluorescence microscopy techniques like strobed illumination overcome the limitations of
detector readout speeds to study fast cellular processes, while laser Doppler systems measure blood
perfusion with millisecond precision.
The pursuit of higher temporal resolution faces fundamental trade-offs with sensitivity, field of view,
and data throughput. Extremely short exposure times require brighter illumination or more sensitive
detectors to maintain signal quality, while high-speed imaging generates vast data streams that
challenge storage and processing capabilities. Emerging technologies like compressed sensing and
event-based cameras offer innovative solutions by capturing only changing image elements,
dramatically reducing data loads while preserving temporal precision.
As optical systems continue advancing, temporal resolution remains a key frontier pushing the
boundaries of observable phenomena. From studying atomic-scale electron dynamics to monitoring
continental-scale weather patterns, the ability to resolve ever-shorter time intervals continues to
expand our understanding of the physical world while creating new opportunities for technological
innovation across all fields of science and industry. The ongoing development of attosecond optical
techniques promises to open entirely new windows into the fundamental processes that govern
light-matter interactions, ensuring temporal resolution will remain a vibrant area of research and



engineering for years to come.
29. Look through the text and say what it is about. Give its brief contents.
Optical Systems in Pollution Detection: Illuminating Environmental Threats

Optical systems have become indispensable tools in the global effort to monitor and combat
pollution, offering unparalleled capabilities for detecting, quantifying, and tracking contaminants
across air, water, and soil. These light-based technologies provide real-time, non-contact
measurement solutions that combine high sensitivity with the ability to analyze pollution sources
over vast areas, transforming how environmental agencies and industries identify and mitigate
ecological hazards.

Atmospheric monitoring represents one of the most critical applications of optical pollution
detection systems. Differential Absorption Lidar (DIAL) systems employ precisely tuned laser beams
to measure the concentration of airborne pollutants such as ozone, nitrogen oxides, and volatile
organic compounds across vertical atmospheric profiles. By analyzing the wavelength-dependent
absorption characteristics of these gases as laser light scatters back to detectors, researchers can
create three-dimensional pollution maps spanning industrial zones or entire cities. Fourier-transform
infrared (FTIR) spectrometers complement these measurements by continuously monitoring multiple
gas species simultaneously, providing early warnings for toxic leaks or smog formation.

Water quality assessment has been revolutionized by advanced optical sensors capable of detecting
contaminants at trace levels. Laser-induced fluorescence systems identify organic pollutants like
petroleum hydrocarbons by exciting characteristic molecular vibrations and measuring the emitted
fluorescent signatures. Raman spectroscopy probes the molecular composition of water samples in
situ, distinguishing between different types of microplastics or identifying heavy metal complexes
without requiring chemical reagents. Hyperspectral imaging from drones or satellites extends these
capabilities to large water bodies, where it can track algal bloom dynamics, sediment plumes, or
thermal pollution from industrial outflows across entire watersheds.

Industrial emissions monitoring relies increasingly on optical techniques that surpass traditional
sampling methods in both speed and accuracy. Tunable diode laser absorption spectroscopy
(TDLAS) systems installed in smokestacks provide continuous, second-by-second measurements of
combustion byproducts like sulfur dioxide and carbon monoxide, enabling immediate process
adjustments to minimize environmental impact. Open-path ultraviolet and infrared spectrometers
create perimeter monitoring networks around chemical plants, detecting fugitive emissions across
wide areas with parts-per-billion sensitivity.

Emerging optical technologies are pushing detection limits even further. Quantum cascade lasers
enable mid-infrared spectroscopy with unprecedented selectivity for complex organic pollutants.
Hyperspectral LiDAR systems combine spatial mapping with chemical analysis, simultaneously
identifying pollution sources and their dispersion patterns. Miniaturized optofluidic devices integrate
optical sensing with microfluidics, creating lab-on-a-chip systems for field-deployable water
analysis.

The integration of these optical systems with artificial intelligence and wireless sensor networks
marks the next frontier in pollution surveillance. Smart optical nodes distributed throughout urban
environments can autonomously detect abnormal pollution events, trace their origins through
atmospheric modeling, and trigger alerts or mitigation systems. As climate change and
industrialization intensify environmental pressures, optical detection systems will continue to evolve
as essential guardians of ecosystem health, providing the data needed to enforce regulations, guide
cleanup efforts, and ultimately protect human populations from pollution's invisible threats. Their
ability to make the imperceptible visible ensures optical technologies will remain at the forefront of
environmental protection strategies worldwide.

30. Look through the text and say what it is about. Give its brief contents.
Satellite Constellations in Remote Sensing: A New Era of Earth Observation
The advent of satellite constellations has fundamentally transformed the field of remote sensing,
enabling unprecedented temporal and spatial coverage of Earth’s surface. Unlike traditional
single-satellite missions, these coordinated networks of small, cost-effective satellites work in unison



to provide near-continuous monitoring of environmental changes, urban development, and natural
phenomena. By leveraging advancements in miniaturization, onboard processing, and data
transmission, modern constellations deliver high-resolution imagery and multispectral data at
frequencies that were unimaginable just a decade ago.

One of the most significant advantages of satellite constellations is their ability to drastically
improve revisit rates. Where a conventional Earth observation satellite might pass over a given
location once every few days or weeks, a well-designed constellation can image the same area
multiple times per day. This high temporal resolution is invaluable for monitoring dynamic processes
such as flood propagation, wildfire spread, or rapid urban expansion. Emergency responders now
rely on near-real-time data from these systems to assess disaster impacts and coordinate relief efforts,
while agriculturalists use frequent updates to track crop health and optimize irrigation.

The distributed nature of satellite constellations also enhances system resilience and data diversity.
With dozens or even hundreds of satellites operating in coordinated orbits, the failure of any single
unit does not compromise the entire network. This redundancy ensures uninterrupted data flow
critical for long-term environmental monitoring programs. Furthermore, different satellites within a
constellation can be equipped with specialized sensors—from high-resolution optical cameras to
synthetic aperture radar (SAR) and hyperspectral imagers—providing complementary datasets that
give a more comprehensive understanding of observed phenomena.

Small satellite technology has been the driving force behind this revolution. CubeSats and
microsatellites, weighing just kilograms compared to traditional multi-ton satellites, can be produced
and launched at a fraction of the cost while still carrying sophisticated imaging payloads. Advances
in miniaturized spectrometers, lightweight optical systems, and Al-powered onboard processing
allow these compact platforms to deliver data quality approaching that of their larger predecessors.
The proliferation of commercial launch opportunities has further accelerated constellation
deployment, enabling private companies to operate fleets of Earth observation satellites alongside
government space agencies.

Looking ahead, the integration of satellite constellations with other emerging technologies promises
even greater capabilities. The combination of space-based sensors with aerial drones and
ground-based IoT networks will create multi-layer observation systems capable of zooming in from
continental-scale monitoring to site-specific analysis. On-orbit data processing and edge computing
will reduce latency by performing initial analysis aboard the satellites themselves, transmitting only
the most relevant information to ground stations. As machine learning algorithms become more
sophisticated at extracting patterns from the vast streams of constellation-generated data, we stand on
the brink of developing truly predictive environmental monitoring systems that can forecast
ecological changes before they occur.

The environmental implications of this technology are profound. Satellite constellations now provide
the most comprehensive dataset ever available for tracking climate change indicators, from glacial
retreat and sea level rise to deforestation rates and ocean temperature anomalies. This global
perspective is essential for verifying international climate agreements and coordinating transnational
conservation efforts. As these systems continue to evolve, they will undoubtedly play an increasingly
central role in humanity’s efforts to understand and sustainably manage our planet’s rapidly changing
ecosystems. The era of satellite constellations has not just improved Earth observation—it has
redefined what we can know about our world and how quickly we can know it.

31. Look through the text and say what it is about. Give its brief contents.

Future Trends in Optical System Development: [lluminating the Path Forward

The field of optical systems stands at the brink of a transformative era, driven by converging
technological breakthroughs that promise to redefine what's possible in imaging, sensing, and
light-based applications. As we look toward the coming decade, several key trends are emerging that
will shape the next generation of optical-electronic technologies, pushing the boundaries of
performance while making advanced optical solutions more accessible than ever before.

One of the most significant developments will be the widespread integration of artificial intelligence
throughout the optical system pipeline. Future devices will increasingly incorporate neural network
processing directly into optical hardware, enabling real-time image enhancement, feature
recognition, and decision-making at the speed of light. Novel architectures like neuromorphic



photonics will blur the line between optical components and computational elements, creating
systems that can adapt their optical properties dynamically based on Al-driven analysis of incoming
light patterns. This fusion of optics and machine intelligence will be particularly transformative in
medical diagnostics, where smart microscopes could instantly identify pathological patterns, and in
autonomous systems, where optical sensors will interpret complex visual scenes without traditional
digital processing bottlenecks.

The miniaturization trend will accelerate, propelled by advancements in metasurfaces and flat optics.
Traditional bulky lens assemblies will give way to ultra-thin optical components that manipulate
light through precisely engineered nanostructures, enabling high-performance imaging systems to be
integrated into everything from wearable devices to distributed IoT sensors. This shift will be
accompanied by the rise of hybrid optical-electronic chips where photonic circuits and traditional
silicon electronics coexist on the same substrate, dramatically improving bandwidth and energy
efficiency for applications ranging from data communications to portable spectroscopy.

Quantum optical technologies will transition from laboratory curiosities to practical
implementations, revolutionizing measurement precision and security. Quantum-enhanced imaging
systems will achieve sensitivity beyond classical limits, enabling low-light applications from night
vision to deep-space astronomy. Quantum key distribution networks will leverage the fundamental
properties of photons to create theoretically unhackable communication channels, while quantum
radar and lidar systems may overcome traditional resolution and interference limitations. These
developments will be supported by new generations of single-photon detectors and entangled photon
sources that operate at practical temperatures and scales.

Sustainability will become a central focus in optical system design, driving innovations in
energy-efficient photonics and recyclable materials. Solar-powered optical sensors with near-zero
standby power consumption will enable permanent environmental monitoring installations, while
biodegradable optical components may be developed for temporary medical implants or ecological
sensors. The push for sustainability will also accelerate the development of optical alternatives to
energy-intensive technologies, such as optical computing for data centers and optical sensing
replacing chemical analysis in industrial processes.

Perhaps most transformative will be the democratization of advanced optical technologies through
cost reduction and standardization. Just as camera modules became ubiquitous in consumer
electronics, sophisticated optical sensors and imaging systems will become affordable commodities,
enabling widespread deployment in agriculture, infrastructure monitoring, and personal health
devices. Cloud-based optical processing and shared satellite constellation data will give even small
organizations access to capabilities that were once the exclusive domain of governments and large
corporations.

As these trends converge, they promise to create optical systems that are simultaneously more
powerful, more compact, more intelligent, and more integrated into our daily lives than ever before.
The coming generation of optical technologies won't just improve upon current capabilities—they
will enable entirely new ways of seeing, measuring, and interacting with our world, from the
quantum scale to interplanetary distances. In this rapidly evolving landscape, optical systems are
poised to become even more fundamental to technological progress, serving as the eyes and nervous
system of our increasingly data-driven civilization.

32. Look through the text and say what it is about. Give its brief contents.

The Art and Science of Lens Production: Precision Crafting Optical Components

The manufacturing of optical lenses represents a fascinating intersection of materials science,
precision engineering, and artisanal craftsmanship. This meticulous process transforms raw glass
into high-performance optical elements that power everything from smartphone cameras to advanced
microscope objectives and space telescope optics. Each stage of production demands exacting
standards to achieve the required optical clarity, surface accuracy, and dimensional stability that
define quality in optical systems.

Lens production begins with the careful selection of optical glass, where material properties such as
refractive index, dispersion characteristics, and thermal stability are matched to the lens's intended
application. Specialized glass formulations may include additives to control color transmission or
radiation hardness for space applications. The raw glass arrives as precision-cut blanks or molded



preforms, their dimensions slightly larger than the final lens to allow for machining tolerances.
Modern facilities often employ automated inventory systems that track each glass blank's material
properties and lot history throughout the production lifecycle.
The shaping process starts with rough grinding, where diamond-impregnated tools remove bulk
material to establish the lens's basic curvature. This initial forming operation brings the blank within
hundreds of microns of its final dimensions. Subsequent fine grinding stages progressively refine the
surface using successively smaller abrasive particles, achieving micrometer-level accuracy in surface
profile. Throughout these operations, computer-controlled machining centers maintain tight
tolerances on center thickness and diameter while ensuring the optical axis remains perfectly aligned
with mechanical references. Coolant systems play a critical role during grinding, both to remove heat
and to flush away glass particles that could scratch delicate surfaces.
Polishing transforms the ground lens into an optically smooth surface, typically requiring multiple
steps with increasingly fine polishing compounds. Traditional pitch polishing methods, where the
lens is worked against a precisely shaped pitch lap, coexist with modern computer-controlled
polishing systems that can adapt their motion patterns to correct detected surface irregularities.
Advanced facilities employ in-process metrology tools that measure surface figures in real time,
allowing immediate corrections before the lens moves to the next production stage. The polishing
process continues until the surface achieves a roughness measured in angstroms—so smooth that any
residual irregularities are smaller than the wavelength of visible light.
Centration and edging operations ensure the lens's optical surfaces are perfectly aligned about its
mechanical axis. Precision spindles rotate the lens while optical indicators measure runout, guiding
the machining of the outer diameter until all surfaces are concentric within micron-level tolerances.
This step proves particularly crucial for multi-element lens assemblies where even slight
decentration can degrade optical performance. Modern edging machines often incorporate vision
systems that automatically detect and align to optical features rather than mechanical references
alone.
Many lenses then undergo specialized coating processes to enhance their optical performance.
Vacuum deposition chambers apply multilayer dielectric coatings that control reflection
characteristics across specific wavelength ranges. Anti-reflective coatings for camera lenses might
consist of a dozen or more carefully controlled layers, each just molecules thick, designed to
minimize reflections across the visible spectrum. Other specialized coatings provide water
repellency, scratch resistance, or spectral filtering properties tailored to the lens's application.
Quality assurance represents the final and perhaps most critical phase of lens production.
Interferometers measure surface figures to nanometer accuracy, verifying conformity to design
specifications across the entire aperture. Transmission and wavefront error tests confirm optical
performance, while environmental testing subjects samples to thermal cycling and humidity
exposure to ensure long-term stability. Only lenses passing all stringent inspections proceed to final
cleaning and packaging, often in cleanroom environments to prevent particulate contamination.
As lens technology advances, production methods continue evolving. Freeform optics manufacturing
enables complex aspheric surfaces that reduce system size and improve performance.
Magnetorheological finishing techniques allow deterministic correction of nanometer-scale surface
errors. Additive manufacturing methods are being explored for rapid prototyping of novel optical
geometries. Yet despite these technological advances, lens manufacturing remains fundamentally
rooted in the precise control of light's interaction with matter—a process that continues to challenge
and inspire optical engineers in equal measure. The resulting components stand as testaments to
human ingenuity, enabling us to extend our vision from the microscopic to the cosmic.

33. Translate the text (1800 printed characters; time — 60 min.)
The Critical Role of Optoelectronic Systems in Modern Remote Sensing Technologies
Remote sensing has revolutionized our ability to monitor and analyze Earth's surface, atmosphere,
and oceans from airborne and spaceborne platforms. At the heart of these capabilities lie advanced
optoelectronic systems — sophisticated instruments that capture, process, and interpret
electromagnetic radiation across various spectral bands. These systems have become indispensable
tools for scientific research, environmental monitoring, defense applications, and commercial earth
observation.
The fundamental principle behind optoelectronic remote sensing involves the detection of reflected



or emitted electromagnetic energy from terrestrial features. Modern systems operate across multiple
spectral regions — from visible light and near-infrared to thermal and microwave wavelengths — each
providing unique information about observed phenomena. Optical sensors, particularly those using
charge-coupled device (CCD) and complementary metal-oxide-semiconductor (CMOS)
technologies, form the backbone of high-resolution imaging systems. These detectors convert
photons into electrical signals with remarkable precision, enabling the creation of detailed
multispectral and panchromatic images with spatial resolutions now reaching submeter levels from
satellite platforms.
Hyperspectral imaging represents one of the most significant advancements in optoelectronic remote
sensing. Unlike conventional multispectral systems that capture data in several broad spectral bands,
hyperspectral sensors record information in hundreds of contiguous narrow bands, effectively
creating a continuous spectral signature for each pixel in an image. This capability allows for
unprecedented material discrimination and identification, finding applications in mineral exploration,
precision agriculture, and environmental monitoring. The development of compact, high-throughput
spectrometers has made this technology increasingly accessible for both spaceborne and unmanned
aerial vehicle (UAV) platforms.
Thermal infrared optoelectronic systems provide another critical capability by detecting emitted
rather than reflected radiation. These sensors measure surface temperature variations with high
accuracy, enabling applications ranging from volcanic activity monitoring to urban heat island
studies. Recent advances in uncooled microbolometer arrays have significantly reduced the size,
weight, and power requirements of thermal imaging systems, facilitating their deployment on smaller
satellite platforms.
Active optoelectronic systems, particularly light detection and ranging (LiDAR) instruments, have
transformed our ability to perform precise topographic mapping and vegetation structure analysis. By
emitting laser pulses and measuring their return time, these systems generate highly accurate
three-dimensional representations of Earth's surface. Modern photon-counting LiDAR systems can
even detect single photons, enabling vegetation penetration and detailed terrain mapping under
canopy cover. The miniaturization of laser systems and improvements in detector sensitivity
continue to expand the applications of this technology.
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The integration of optoelectronic systems with advanced data processing techniques represents
another frontier in remote sensing. Artificial intelligence and machine learning algorithms now
enable near-real-time analysis of optical data streams, automating tasks such as change detection,
object recognition, and anomaly identification. These capabilities are particularly valuable for
applications requiring rapid response, such as disaster monitoring or military surveillance.
Despite these advancements, optoelectronic remote sensing systems face several technical
challenges. Atmospheric interference, particularly from clouds and aerosols, can significantly
degrade optical measurements. The development of adaptive optics and advanced atmospheric
correction algorithms has helped mitigate these effects, but all-weather capability remains a
limitation compared to microwave systems. Additionally, the growing demand for higher spatial,
spectral, and temporal resolutions drives continuous innovation in detector technology, with
quantum dot and superconducting detectors emerging as promising future technologies.
The commercial sector has become a major driver of optoelectronic remote sensing innovation, with
private companies deploying constellations of small satellites carrying advanced optical payloads.
These systems provide frequent revisit times and customized data products, serving markets ranging
from agriculture to urban planning. Meanwhile, government agencies continue to push the
boundaries of optoelectronic technology with missions designed for climate monitoring, national
security, and scientific discovery.
As we look to the future, optoelectronic systems will remain central to remote sensing capabilities,
with emerging technologies like quantum imaging and optical phased arrays poised to unlock new
observational possibilities. The ongoing convergence of optical, computational, and communication
technologies promises to further enhance our ability to monitor and understand our planet, ensuring
that optoelectronic systems continue to play a vital role in addressing global challenges related to
climate change, resource management, and environmental protection.
The evolution of these systems reflects a broader trend in remote sensing — the transition from simple



data collection to sophisticated information extraction systems that provide actionable intelligence.
As sensor technologies continue to advance and data processing capabilities grow, optoelectronic
systems will undoubtedly remain at the forefront of Earth observation, providing critical insights into
our changing planet. Their role in shaping our understanding of Earth systems and informing
decision-making processes across numerous sectors cannot be overstated, making them one of the
most valuable tools in modern geospatial science and applications.

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

The Fundamental Principle Behind Optoelectronic Remote Sensing
At its core, optoelectronic remote sensing operates on the fundamental interaction between
electromagnetic radiation and matter. This technology harnesses the principles of optics and
electronics to detect, measure, and analyze energy patterns reflected or emitted from the Earth's
surface and atmosphere. The complete process involves a sophisticated chain of energy
transformations, beginning with solar illumination or active energy emission and culminating in
meaningful geospatial data products.
The process initiates when a target surface interacts with electromagnetic energy, either from natural
sources like the sun or artificial sources such as laser systems. This interaction follows well-defined
physical principles where different materials selectively absorb, reflect, or emit radiation according
to their molecular composition and surface characteristics. Vegetation, for instance, strongly reflects
near-infrared radiation while absorbing visible red light, creating distinct spectral signatures that
enable vegetation health assessment. Water bodies, conversely, absorb most infrared radiation while
reflecting blue-green wavelengths, producing their characteristic appearance in optical imagery.
Optoelectronic sensors capture these interactions through precision-engineered detectors that convert
photon energy into electrical signals. Modern systems employ various detector technologies, with
charge-coupled devices (CCDs) and complementary metal-oxide-semiconductor (CMOS) sensors
being most prevalent for visible and near-infrared ranges. These detectors consist of millions of
light-sensitive elements that record the intensity of radiation across specific wavelength bands. The
quantum efficiency of these detectors - their ability to convert incident photons into measurable
electrons - fundamentally determines system sensitivity and performance.
Spectral separation represents another critical aspect of the principle, achieved through optical filters,
diffraction gratings, or interferometric techniques. Multispectral systems typically employ discrete
bandpass filters to isolate specific wavelength ranges, while hyperspectral instruments use more
sophisticated dispersion elements to achieve continuous spectral sampling. This spectral
discrimination enables the identification of materials through their characteristic reflectance or
emission patterns, forming the basis for numerous remote sensing applications from mineral
exploration to pollution monitoring.
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The spatial resolution capability derives from optical system design and detector characteristics,
governed by the Rayleigh criterion and sensor altitude. Higher resolution requires larger aperture
optics and smaller detector elements, presenting engineering challenges in balancing performance
with practical constraints like size, weight, and power requirements. Modern pushbroom imaging
systems, where linear detector arrays capture entire image lines as the platform moves, have largely
replaced older whiskbroom designs, offering improved sensitivity and geometric accuracy.
Radiometric calibration forms an essential component of the fundamental principle, ensuring that
measured signals accurately represent actual radiation values. This involves meticulous
characterization of detector response across all operational conditions, accounting for factors like
temperature variations and detector aging. Absolute calibration references these measurements to
standardized physical units, enabling quantitative analysis and comparison between different sensors
and observation dates.

The complete remote sensing chain also incorporates atmospheric compensation, as Earth's
atmosphere modifies radiation through scattering and absorption processes. Rayleigh scattering
affects shorter wavelengths, explaining the blue sky phenomenon, while aerosol scattering impacts
visibility conditions. Water vapor and other atmospheric constituents create absorption bands that
must be accounted for in accurate surface reflectance retrieval. Advanced atmospheric correction
algorithms now routinely remove these effects, significantly improving data quality for quantitative



applications.
Temporal resolution represents another fundamental consideration, determined by sensor revisit
capability and orbital characteristics. Sun-synchronous polar orbits provide consistent illumination
conditions for optical systems, while geostationary platforms offer continuous monitoring of specific
regions. The growing constellation of small satellites has dramatically improved temporal resolution,
enabling daily or even more frequent observations for many parts of the Earth.
These fundamental principles combine to create powerful Earth observation capabilities that support
diverse applications ranging from precision agriculture to climate change research. The continuous
advancement of optoelectronic technologies promises even greater capabilities, with emerging
detector materials, miniaturized optical systems, and advanced data processing techniques pushing
the boundaries of what remote sensing can achieve. Understanding these core principles provides the
foundation for developing new applications and interpreting the wealth of information contained in
every remote sensing dataset.
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Optoelectronic Systems: Definition and Functional Principles
Optoelectronic systems represent a specialized class of technology that bridges the domains of optics
and electronics, combining light-based phenomena with electronic signal processing. These systems
fundamentally involve the conversion of light energy into electrical signals or vice versa, enabling a
wide range of detection, measurement, and communication applications. At their core, optoelectronic
devices manipulate photons to perform functions that would be impossible with purely electronic or
purely optical systems alone.
The functional architecture of optoelectronic systems typically consists of three key components: an
optical input stage, an electronic processing unit, and an output interface that may be either optical or
electronic. The optical input stage gathers and focuses electromagnetic radiation using lenses,
mirrors, or optical fibers, while specialized photodetectors convert this optical information into
electrical signals. The electronic processing unit then amplifies, filters, and analyzes these signals,
with the processed information either displayed through electronic means or reconverted into optical
outputs through light-emitting components.
These systems perform several critical functions across various technological domains. In sensing
applications, they detect and quantify light properties including intensity, wavelength, polarization,
and phase differences with extraordinary precision. Imaging systems leverage optoelectronic
principles to capture spatial light distributions and convert them into digital representations, forming
the basis for modern digital cameras, medical imaging devices, and remote sensing equipment. For
communication purposes, optoelectronic components enable high-speed data transmission through
fiber-optic networks, where electrical signals modulate laser light that travels through optical fibers
before being converted back to electrical form at the receiving end.
Optoelectronic systems also serve vital functions in industrial control and automation, where they
provide non-contact measurement solutions for parameters like distance, thickness, and surface
quality. Laser-based systems perform precise material processing tasks including cutting, welding,
and engraving, while light barriers and optical encoders ensure accurate position sensing in
manufacturing environments. In consumer electronics, optoelectronic components form the
backbone of display technologies, optical storage systems, and user interface devices like
touchscreens and gesture recognition systems.
The unique advantage of optoelectronic systems lies in their ability to perform measurements
without physical contact, their immunity to electromagnetic interference, and their capacity for
extremely high-speed operation. These characteristics make them indispensable in applications
ranging from scientific research and medical diagnostics to telecommunications and environmental
monitoring. As technology advances, optoelectronic systems continue to evolve, incorporating
nanomaterials, quantum effects, and integrated photonic circuits to achieve ever-higher performance
levels across all their functional applications.
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Components of Optoelectronic Systems: The Optical Input Unit
At the heart of every optoelectronic system lies the optical input unit, a sophisticated assembly that
serves as the gateway for light to enter and interact with the system. This critical first stage



determines the quality, fidelity, and reliability of all subsequent processing, making its design
fundamental to overall system performance. The optical input unit performs three primary functions:
light collection, spectral conditioning, and initial photon-to-electron conversion, each implemented
through specialized components working in precise harmony.
The light collection subsystem begins with the objective optics, typically comprising precisely
ground lenses or curved mirrors that gather incoming photons and focus them onto the detection
plane. These optical elements must maintain exceptional surface quality, with tolerances often
measured in fractions of a wavelength, to minimize aberrations that could distort the incoming
signal. In imaging applications, the objective lens assembly creates a faithful reproduction of the
scene at the focal plane, while in spectroscopic systems, it efficiently couples light into the spectral
separation components. Modern systems increasingly employ aspheric and diffractive optical
elements to reduce weight and correct aberrations more effectively than traditional spherical lenses.
Following initial light collection, the spectral conditioning module tailors the electromagnetic input
to match the system's measurement requirements. This may involve narrowband interference filters
that transmit only specific wavelengths, tunable acousto-optic filters for programmable band
selection, or fully dispersive elements like diffraction gratings in spectroscopic applications. The
spectral conditioning stage often includes mechanisms for polarization control, using waveplates or
polarizing beam splitters when the polarization state carries relevant information. Advanced systems
incorporate adaptive optics that dynamically compensate for atmospheric distortions or
platform-induced image degradation, particularly in aerospace and astronomical applications.
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The photodetection array represents the final and most critical element of the optical input unit,
where photons undergo transformation into measurable electrical signals. Modern systems employ
various detector technologies selected based on wavelength sensitivity, response speed, and noise
characteristics. Silicon-based charge-coupled devices (CCDs) dominate visible light applications
with their excellent linearity and uniform response, while indium gallium arsenide (InGaAs)
detectors extend sensitivity into the near-infrared. Emerging materials like mercury cadmium
telluride (MCT) push detection further into the infrared spectrum for thermal imaging applications.
Each detector pixel acts as a tiny photon counter, with its semiconductor structure engineered to
maximize quantum efficiency - the probability that an incident photon will generate a measurable
electron-hole pair.
Supporting these primary components, the optical input unit incorporates several ancillary systems
that ensure optimal operation. Precision mechanical mounts maintain alignment under thermal and
vibrational stresses, while thermoelectric coolers stabilize detector temperatures to reduce dark
current in sensitive applications. Anti-reflection coatings on optical surfaces minimize light loss at
each interface, and carefully designed baffling prevents stray light from contaminating the desired
signal. In active sensing systems that employ their own light sources like LIDAR, the input unit
includes sophisticated timing circuitry to correlate outgoing pulses with returning echoes at
nanosecond precision.
The optical input unit's performance directly determines the system's fundamental capabilities - its
spatial resolution depends on optical quality and detector pitch, spectral resolution on the
conditioning components, and sensitivity on detector quantum efficiency and noise characteristics.
As optoelectronic systems push toward higher performance across all these parameters, the optical
input unit continues to evolve, incorporating nanophotonic elements, metasurfaces, and
quantum-enhanced detection schemes that promise to redefine what's possible in light detection and
measurement.
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Optical Sensors: Principles and Applications

Optical sensors represent a critical class of devices that convert light characteristics into measurable
electrical signals, enabling precise detection and analysis across numerous scientific, industrial, and
consumer applications. These sensors operate on fundamental optoelectronic principles, where
incident photons interact with specialized materials to produce quantifiable responses that reveal
information about the light source, the transmission medium, or illuminated objects.

The working mechanism of optical sensors begins with photon absorption in semiconductor



materials, where incoming light excites electrons across the material's bandgap, generating charge
carriers proportional to the light intensity. Different semiconductor compounds enable sensitivity
across specific spectral ranges - silicon detectors excel in visible wavelengths (400-1100 nm), while
indium gallium arsenide (InGaAs) covers near-infrared (900-1700 nm), and mercury cadmium
telluride (MCT) extends into mid-wave and long-wave infrared regions. Advanced sensor designs
incorporate multiple detection layers or quantum dot structures to achieve broadband spectral
response from ultraviolet to far-infrared wavelengths.
Modern optical sensors demonstrate remarkable performance characteristics through innovative
architectures. CMOS image sensors integrate amplification and digitization circuits directly with
each photodiode, enabling high-speed readout and improved signal-to-noise ratios. Time-of-flight
sensors precisely measure light travel time for distance mapping applications, while single-photon
avalanche diodes (SPADs) achieve unprecedented sensitivity for low-light scientific and medical
imaging. Interferometric sensors exploit wave nature of light to measure displacements with
nanometer precision, and hyperspectral sensors employ tunable filters or dispersive elements to
resolve hundreds of narrow spectral bands simultaneously.
The applications of optical sensors span diverse industries with stringent performance requirements.
In industrial automation, diffuse reflection sensors detect object presence without physical contact,
while laser triangulation sensors measure dimensional parameters with micron-level accuracy.
Environmental monitoring relies on spectroscopic sensors for air and water quality analysis,
detecting molecular absorption fingerprints across specific wavelengths. Biomedical applications
utilize optical sensors for pulse oximetry, glucose monitoring, and DNA sequencing through
fluorescence detection. Autonomous vehicles integrate LIDAR sensors with high-power lasers and
sensitive detectors for real-time 3D environment mapping, while smartphone cameras employ
increasingly sophisticated multi-pixel sensors with phase-detection autofocus and high dynamic
range capabilities.
Ongoing advancements continue pushing optical sensor capabilities through novel materials and
architectures. Quantum dot sensors enhance color purity and sensitivity, organic photodetectors
enable flexible and large-area sensing surfaces, and metasurface optics allow unprecedented
miniaturization of spectral sensors. Neuromorphic vision sensors mimic biological retina operation
for efficient event-based imaging, and integrated photonic circuits combine multiple optical
functions on single chips. These developments ensure optical sensors will remain indispensable tools
for scientific discovery, industrial innovation, and technological progress across all light-based
measurement applications.
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Hyperspectral Imaging: Capturing the Invisible Spectrum
Hyperspectral imaging represents a transformative advancement in optical sensing, enabling the
capture and analysis of materials based on their unique spectral fingerprints. Unlike conventional
imaging systems that record only a few broad spectral bands, hyperspectral sensors divide the
electromagnetic spectrum into hundreds of narrow, contiguous channels, creating a detailed
reflectance profile for every pixel in a scene. This rich spectral data unlocks the ability to identify
and distinguish materials with unprecedented accuracy, even when they appear visually identical to
the human eye or traditional cameras.
The foundation of hyperspectral imaging lies in its ability to measure how different materials interact
with light at specific wavelengths. Every substance reflects, absorbs, and emits electromagnetic
radiation in characteristic patterns dictated by its molecular composition. Vegetation, for example,
exhibits strong reflectance in the near-infrared due to chlorophyll activity, while minerals display
distinct absorption features in the short-wave infrared. Hyperspectral sensors detect these subtle
variations across the spectrum, transforming them into high-dimensional data cubes that contain both
spatial and spectral information.
Two primary architectures enable hyperspectral data acquisition: push-broom and snapshot systems.
Push-broom sensors, commonly used in airborne and spaceborne platforms, employ a slit aperture
and dispersive element to scan across a scene line by line, building up spectral profiles for each
spatial pixel. This method provides high spectral fidelity but requires precise motion compensation.
Snapshot hyperspectral cameras, on the other hand, capture the entire spectral and spatial
information in a single exposure using advanced optical designs like image slicers or Fabry-Pérot



filters. While offering real-time operation, these systems often trade off some spectral resolution for
increased speed and simplicity.

The applications of hyperspectral imaging span a diverse range of fields, each benefiting from its
ability to reveal hidden chemical and physical properties. In precision agriculture, hyperspectral data
identifies crop stress before visible symptoms emerge, allowing targeted irrigation and fertilization.
Environmental scientists use it to monitor water quality, detect oil spills, and map invasive species.
The mining industry relies on hyperspectral analysis for mineral exploration, distinguishing ore types
that would otherwise require laboratory testing. Medical researchers are exploring its potential for
non-invasive diagnostics, where subtle spectral changes in tissue can indicate disease states. Even art
conservation benefits, as hyperspectral imaging uncovers underlying sketches and pigment
compositions invisible under normal light.
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Hyperspectral imaging represents a transformative advancement in optical sensing, enabling the
capture and analysis of materials based on their unique spectral fingerprints. Unlike conventional
imaging systems that record only a few broad spectral bands, hyperspectral sensors divide the
electromagnetic spectrum into hundreds of narrow, contiguous channels, creating a detailed
reflectance profile for every pixel in a scene.
Processing hyperspectral data presents unique computational challenges due to its high
dimensionality. Advanced machine learning algorithms, including deep neural networks, have
become essential for extracting meaningful information from these massive datasets. Techniques like
spectral unmixing separate overlapping signatures from mixed pixels, while anomaly detection
identifies rare or unexpected materials within a scene. The fusion of hyperspectral data with LiDAR
or thermal imaging further enhances analytical capabilities, creating multi-modal sensing systems for
comprehensive environmental monitoring.
Despite its power, hyperspectral imaging faces practical limitations in cost, data volume, and
processing requirements. However, ongoing advancements in sensor miniaturization, computational
optics, and edge processing are making the technology more accessible. Emerging developments in
quantum dot filters and metasurface optics promise to reduce the size and complexity of
hyperspectral systems, while new compression algorithms ease data storage and transmission
burdens. As these innovations progress, hyperspectral imaging is poised to transition from
specialized applications to broader adoption in industrial inspection, consumer devices, and real-time
monitoring systems.
The true value of hyperspectral imaging lies in its ability to convert invisible spectral variations into
actionable knowledge. By revealing the chemical composition of objects and environments at a
distance, it provides insights that were previously impossible without physical sampling. As sensor
technology and data analytics continue to evolve, hyperspectral imaging will play an increasingly
vital role in scientific discovery, industrial optimization, and our understanding of the natural world.
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Synthetic Aperture Radar (SAR): Seeing Through Darkness and Clouds

Synthetic Aperture Radar represents one of the most powerful remote sensing technologies, capable
of capturing high-resolution images of Earth's surface regardless of daylight conditions or weather.
Unlike optical systems that rely on sunlight, SAR actively illuminates its target with microwave
radiation and analyzes the reflected signals to construct detailed images. This unique capability
enables continuous Earth observation through cloud cover, smoke, and even darkness, making it
indispensable for applications ranging from disaster monitoring to military reconnaissance.

The fundamental principle of SAR involves the precise measurement of microwave echoes as the
radar platform moves along its flight path. By combining signals received at multiple positions, the
system synthesizes an effectively much larger antenna, hence the "synthetic aperture" name. This
approach achieves remarkable spatial resolution that would otherwise require impractical physical
antenna sizes. Modern SAR systems operate across various frequency bands, from P-band (30-100
cm wavelength) for vegetation penetration to X-band (2.5-4 cm) for high-resolution imaging, each
offering different capabilities for surface characterization.

SAR's all-weather capability stems from microwave radiation's ability to penetrate most atmospheric
obstructions. While clouds and rain do affect the signal, particularly at higher frequencies, SAR



continues functioning where optical sensors fail. This reliability proves critical for monitoring
natural disasters like tropical cyclones or volcanic eruptions that typically occur under poor weather
conditions. The technology's sensitivity to surface texture and dielectric properties also enables
detection of subtle changes invisible to optical sensors, such as soil moisture variations or
underground structures.
Advanced SAR techniques expand the technology's applications beyond simple imaging.
Interferometric SAR (InSAR) compares phase differences between multiple acquisitions to measure
surface deformations with millimeter precision, revolutionizing earthquake and subsidence
monitoring. Polarimetric SAR analyzes how targets alter the polarization state of reflected waves,
providing information about material properties and structural orientation. Tomographic SAR
extends this concept into three dimensions, enabling vertical structure mapping in forests and urban
areas.
The military and intelligence communities were early adopters of SAR technology due to its
day-night operation and ability to detect man-made objects obscured by camouflage. Civilian
applications have since grown to encompass numerous fields: oil spill detection through
characteristic surface damping of ocean waves, illegal logging monitoring in tropical forests, and
even archaeology for discovering buried ruins. Recent miniaturization efforts have made SAR
technology accessible for small satellites and unmanned aerial vehicles, enabling more frequent
revisits and lower-cost operations.
Despite its advantages, SAR interpretation presents unique challenges. The side-looking geometry
creates geometric distortions like layover and shadow effects in mountainous terrain. Speckle noise
inherent in coherent imaging requires sophisticated filtering techniques. Additionally, SAR data
products often demand specialized processing to convert raw radar returns into meaningful
information, though machine learning approaches are increasingly automating this task.
Future SAR developments focus on improving temporal resolution through satellite constellations,
enhancing resolution with advanced processing algorithms, and integrating artificial intelligence for
automatic target recognition. The emergence of digital beamforming technologies allows for more
flexible operation modes, while quantum radar concepts promise further sensitivity improvements.
As these innovations mature, SAR will continue expanding its role as a critical Earth observation
tool, providing reliable data when and where other sensing modalities cannot operate.
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Development Prospects of Optical Systems

The field of optical systems, which integrates optics and electronics, is experiencing rapid growth
due to advancements in photonics, telecommunications, and automation. The development prospects
of optical systems are highly promising, driven by increasing demand in various industries, including
healthcare, defense, consumer electronics, and industrial automation.

One of the key growth areas is in high-speed data transmission. With the expansion of 5G networks
and the need for faster internet connectivity, optical systems—particularly fiber-optic
communication—are becoming essential. The shift toward optical interconnects in data centers and
telecommunication infrastructure ensures sustained demand for optoelectronic components such as
lasers, photodetectors, and optical modulators.

Another significant opportunity lies in medical and biotechnological applications. Optical systems
are widely used in imaging technologies, laser surgery, and diagnostic equipment. As minimally
invasive procedures and precision medicine gain traction, the need for advanced optical sensors and
imaging systems will continue to rise.

Automation and Industry 4.0 are also driving the adoption of optical systems. LiDAR (Light
Detection and Ranging) technology, optical sensors, and machine vision systems play a crucial role
in autonomous vehicles, robotics, and smart manufacturing. The increasing integration of Al with
optical systems further enhances their capabilities, making them indispensable in modern industrial
processes.

Moreover, defense and aerospace sectors rely heavily on optical systems for surveillance, targeting,
and secure communication. Infrared imaging, laser-based guidance systems, and optoelectronic
countermeasures are critical for modern military applications, ensuring steady investment in research
and development.



Despite these opportunities, challenges such as high production costs and the need for specialized
materials remain. However, ongoing research in nanophotonics, quantum optics, and integrated
photonics is expected to overcome these barriers, opening new possibilities for compact, efficient,
and cost-effective optical systems.

In conclusion, the future of optical systems is bright, with expanding applications across multiple
high-tech industries. Continuous innovation, coupled with growing demand for high-performance
optical solutions, ensures that optical systems will remain a cornerstone of technological progress in
the coming decades.
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Optical Sensors and Arrays

Optical sensors and detector arrays are critical components in modern technology, enabling precise
measurement, imaging, and data acquisition across various industries. These devices convert light
signals into electrical signals, allowing for applications in consumer electronics, industrial
automation, medical diagnostics, and defense systems.
One of the most widespread uses of optical sensors is in digital imaging. CMOS and CCD
(Charge-Coupled Device) sensor arrays are fundamental to cameras, smartphones, and medical
imaging equipment. Advances in pixel density, low-light sensitivity, and dynamic range continue to
enhance image quality, enabling high-resolution photography, videography, and machine vision
applications.
In industrial automation, optical sensors play a vital role in quality control, object detection, and
alignment systems. Photoelectric sensors, for instance, are used for precise positioning in
manufacturing lines, while infrared sensors enable non-contact temperature measurement and gas
detection. Time-of-flight (ToF) sensors improve depth perception in robotics and autonomous
systems, contributing to smarter and more efficient industrial processes.
Medical applications benefit significantly from optical sensor technology. Pulse oximeters use light
absorption to measure blood oxygen levels, while endoscopic cameras rely on compact sensor arrays
for minimally invasive procedures. Emerging biosensors leverage optical principles for real-time
disease detection, enhancing diagnostic accuracy and patient care.
Defense and aerospace industries utilize optical sensor arrays for surveillance, targeting, and
environmental monitoring. Infrared sensors enable night vision and thermal imaging, while
hyperspectral imaging systems provide detailed spectral analysis for reconnaissance and remote
sensing.
Despite their advantages, challenges such as signal noise, power consumption, and environmental
interference persist. However, ongoing advancements in nanomaterials, quantum dots, and Al-driven
signal processing are expected to improve sensor performance, making them even more versatile and
reliable.
In summary, optical sensors and arrays are indispensable in today's technology-driven world. Their
continuous evolution ensures broader adoption in emerging fields, reinforcing their role in
innovation and automation.

46. Answer the question:
Who proposed the atomic structure theory of light emission? How many models of this phenomenon
are known?

47. Answer the question:
Which optical systems are you familiar with?

48. Answer the question:
Where are optical systems commonly used?

49. Answer the question:
Are optical systems employed in remote sensing? If so, how?

50. Answer the question:
What are the three most critical components of a remote sensing optical system?

51. Answer the question:

Which categories of optical systems do you recognize?



52. Answer the question:

What role do materials play in the performance of optical system lenses?
53. Answer the question:

What is the most important characteristic of any optical system?
54. Answer the question:

How would you decipher abbreviation SAR?
55. Answer the question:

Where is artificial intelligence (Al) applied in optical systems?
56. Answer the question:

What is the significance of miniaturization in optical systems?
57. Answer the question:

Can optical systems aid in anti-poaching efforts?
58. Answer the question:

What factors determine the spatial resolution capabilities of an optical system?
59. Answer the question:

Is it possible to identify materials based on their spectral fingerprints?
60. Answer the question:

What functions do optical sensors perform?
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