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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
npodeccuoHaNbHON 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(heCcCHOHATBHOTO COCPKAHUS U3 3apyOeKHBIX HCTOYHUKOB

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/HBl KommeHcaTOpHBIMH yMEHHUSMH, I[OMOTAIOUMMH TpeoaoseTs "cOou" B
KOMMYHUKAIH, BbI3BaHHbIE OOBEKTHBHBIMH U CYOBEKTUBHBIMH, COIIMOKYJIBTYPHBIMH
NpUIHMHAMHU

2. Iloka3aresid M KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[Tnanupyembie YpoBeHb Kpurepun onieanBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MPOrPaMMBbI
VK-4 Cnocoben [Tosbmmiennsii  |MJIK YK-4.1 BoiGupaeT ctuiib o0menust Ha
OCYIIECTBIIATh rocyaapcTBEHHOM si3bike PD 1 HHOCTpaHHOM SI3BIKE B
JICJIOBYIO 3aBHCHMOCTH OT IIeJId ¥ YCJIOBUI MapTHEPCTBA;
KOMMYHHUKAIUIO B aJanTUPYeT pedb, CTHIIb OOLIEHUS U A3BIK )KECTOB K
YCTHOU U MUCbMEHHOM CUTYyallUsIM B3aUMOJCHCTBUS
dhopmax Ha
rOCyIapCTBEHHOM 3HaTh:
si3pIKe Poccuiickoit VK-4.1/3u11 Jlekcuueckuit MuHUMYM B 00beme 2000
Odenepanuu u y4eOHBIX JIEKCHYECKUX €TUHUI] 00ILIEero u
WHOCTPaHHOM(BIX) TEPMUHOJIOTHYECKOTO XapaKTepa, He0OX0IUMOTO IS
sI3bIKe(ax) BO3MO)XHOCTH MOJTy4YeHUs HHPOpMAIUn
podeCcCHOHATBLHOTO COACPIKAHUS U3 3aPYOSIKHBIX
HCTOYHUKOB
YMerTsb:

VYK-4.1/YMm1 BoIoaHATE TEPEBOIBI TEXHUYECKUX TEKCTOB
C MHOCTPAHHOTIO S3bIKa

Bnanets:
VK-4.1/HB1 HaBbikamu uTeHUs, ayTUPOBAHUS,
Pa3rOBOPHOM peuu, MUChMO B TTPo(deccuoHaIbHOM
obnactu

K YK-4.2 Brinonssiet nepeBof npohecCHOHANbHBIX
TEKCTOB C MHOCTPAHHOTO A3bIKa HA TOCY/1apCTBEHHBIN
A3bIKk PO u ¢ rocynapctBeHHOro s13bika PO Ha
UHOCTPaHHBIN

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

YMmeTs:
VK-4.2/YMm1 BeIoaHATE IEPEBOl TEXHHYECKUX TEKCTOB C
MHOCTPAHHOTO S3bIKa

Bnanets:
VYK-4.2/Hg1 Ilpuemamu caMmOCTOSTENIbHON PabOTHI C
SI3BIKOBBIM MaTE€pPHAJIOM C UCHOJIb30BAHUEM CIIPABOYHON U
y4eOHOIl TuTeparypsl




NJIK VK-4.3 Bezner nenoByt0 KOMMYHUKALUIO B
NUCbMEHHOMU U JIEKTPOHHOU (opMe, YUUTHIBAS
0COOCHHOCTH CTHIIMCTUKU O(PULIUATBHBIX U
HEO(UIUAIBHBIX ITUCEM, COLIMOKYIIBTYPHBIE PA3IndMs B
(dopmaTe KOppECIOHICHIIMY Ha TOCYIapCTBEHHOM H
WHOCTPAHHOM (-bIX) SI3BIKAX

3HarTh:
VYK-4.3/311 Hopmbl Ipon3HOILIEHUS], TEKCUKY
MHOCTPAHHOTO S3bIKa OOIEYTIOTPEOUTENBHOTO,
TEPMUHOJIOTMYECKOTO U PO(PECCHOHATEHOTO
CoZIep>KaHusl; TUIIOBBIE CIIOCOOBI TIOCTPOCHUS
BBICKA3bIBAHUI B YCTHOM U IMCBMEHHOU peuun

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

Bnanets:
VK-4.3/HB1 CrparerusiMu npoBeeHUS
COIOCTAaBUTEIBHOIO aHaNIN3a (PAKTOPOB KYJIBTYpPbI
Pa3JINYHBIX CTpaH

NJK YK-4.4 [IpeacraBiseT 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 AJI11 BO3MOKHOCTH MOJTy4EHUs
nHdopmaru npodeCcCHOHAIBHOTO COIEPKaHMS U3
3apyOe’KHbIX UCTOYHUKOB

YMerTsb:
VYK-4.4/YMm1 OcymiecTBasaTh KOMMYHHUKAIIHAIO C
3apyOeKHBIMH MTapTHEPaAMU; IIEPEBOIUTH
HAy4YHO-TEXHUUYECKYIO JTUTepaTypy MO BOIpOCaMH,
CBSI3aHHBIM C NPO(ecCHOHaTbHON ACSITENbHOCTHIO

Bnanets:
VK-4.4/HB1 KomnieHCaTOpHBIMH YMEHUSIMH,
MTOMOTAIOIIUMH MPEOIONIETh ""cOon" B KOMMYHHKAIIUH,
BbI3BaHHBIE OOBEKTUBHBIMU U CYObEKTUBHBIMU,
COLIMOKYJIBTYPHBIMH IPUYUHAMU




bazosniit

NJIK YK-4.1 BeiOupaer cTiiib 001eHus Ha
roCyAapCTBEHHOM sA3bIke PD 1 HHOCTPAHHOM SI3BbIKE B
3aBUCUMOCTH OT LEJIM U YCJIOBUW MAPTHEPCTBA;
aJanTUPyeT pedb, CTHIIb OOIIECHUS U S3BIK )KECTOB K
CUTYaLIMSIM B3aUMOJEHCTBUS

3HaTh:
VK-4.1/3u1 Jlekcuueckuiit MuHUMYM B 00beme 2000
y4eOHBIX JIGKCHYECKUX STUHUI] 0OIIEro 1
TEPMHUHOJIOTUYECKOTO XapaKTepa, He0OXOAUMOTO ISt
BO3MO)KHOCTH MOJTYYECHHUSI HHPOPMAITIH
npo¢eCCHOHATIEHOTO COIEPKAHMS U3 3apYOEHKHBIX
HUCTOYHHKOB

YMeTs:
VYK-4.1/¥YM1 BoINOAHATE IEpEBOABI TEXHUYECKUX TEKCTOB
C MHOCTPAHHOTO SI3bIKa

NJK YK-4.2 Brinonssier nepeBof npohecCuoHaNbHBIX
TEKCTOB C MHOCTPAHHOTO fA3bIKa HA TOCY1apCTBEHHBIN
A3bIKk PO 1 ¢ rocynapctBeHHOro s13bika PO Ha
UHOCTPaHHBIN

3HaThb:
VYK-4.2/311 OcHoBHBIE cIOCOOBI paOOTHI Ha SI3BIKOBBIM H
pEYEBBIM MaTepUaIoM

VMmeTs:
VK-4.2/Ym1 BeIoaHATE IEPEBOT TEXHUYECKUX TEKCTOB C
WHOCTPAHHOTO SI3bIKa

NJIK VK-4.3 Bezner 1eoByt0 KOMMYHUKALUIO B
NUCbMEHHOMU M JIEKTPOHHOU (hopMe, YUUTHIBAS
0COOEHHOCTH CTHIIMCTUKU O(PULIMATBHBIX U
HEO(UIUAIBHBIX ITUCEM, COLIMOKYJIBTYPHBIE PA3IndMs B
(dopmaTe KOppeCIOHICHIIMK Ha TOCYIapCTBEHHOM H
WHOCTPAHHOM (-bIX) SI3BIKAX

3HaTh:
VYK-4.3/311 Hopmbl Ipon3HOIIEHUS, TEKCUKY
MHOCTPAHHOTO S3bIKa OOLIEYTIOTPEeOUTENBHOTO,
TEPMUHOJIOTMYECKOTO U POPECCHOHATEHOTO
CoZIep KaHusl; TUIIOBBIE CIIOCOOBI TIOCTPOCHUS
BBICKA3bIBAHUI B YCTHOM U IIMCBMEHHOU peun
YMmeTs:
VYK-4.3/¥YMm1 OcymiecTBiaseT KOMMYHHUKAITHIO C
3apyOeKHBIMM MTapTHEPAMU; 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 MPO(HEeCCHOHATBHOTO COJCPKAHUS 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 MPO(HEeCCHOHATBHOTO COJCPKAHUS U3
3apyOeKHBIX NCTOYHHKOB

3. [IIxajga oneHUBaHUSA

OueHka

Kpurepuu oniennBanus (nepeueHs copmupoBanabix MIK/3YB)

OTIn4HO

VYK-4.1 Beibupaer cTuib 001eHHs Ha TOCYyAapCTBEHHOM si3bike PO n
MHOCTPAaHHOM $I3bIKE B 3aBUCUMOCTH OT 1I€JIU ¥ YCJIOBHMI TaPTHEPCTBA,
aJIanTHPYeT peub, CTUIIb OOIICHUS U A3BIK )KECTOB K CUTYaIMsIM B3aUMOJCHCTBUS
VYK-4.1/3u1 Jlekcuueckuii MuHuMyM B 00beMe 2000 yueOHBIX JTEeKCHIEeCKIX
€IMHUI] 00IIETr0 ¥ TEPMUHOJIOTHYECKOTO XapaKkTepa, HEOOXOAMMOTO ISt
BO3MO)KHOCTH MOJTY4YEHUsI HHPOPMAIH TPOPECCHOHAIBHOTO COACPIKAHUS U3
3apyOeKHBIX NCTOYHHKOB
VYK-4.1/YM1 BbINOAHATH IEpEBOBI TEXHUYECKUX TEKCTOB ¢ MHOCTPAHHOTO SI3bIKa
VK-4.1/HB1 HaBblkamu YTeHUs1, ayIipOBaHMs, Pa3TOBOPHON PEeUH, TMCHMO B
npodeccuoHaNbHON 00IacTh

VYK-4.2 BeimonHseT nepeBoj npoheccCHOHAIbHBIX TEKCTOB C
MHOCTPAHHOIO SI3bIKa HA TOCYNapCTBEHHBIN A3bIK PO U ¢ roCynapcTBEHHOrO sA3bIKa
P® na unocTpaHHbII
VYK-4.2/311 OcHoBHBIE cIOCOOBI paOOTHI Ha SI3BIKOBBIM M PEYEBBIM MAaTEPUATIOM
VYK-4.2/YM1 BbINONHATE NepeBO TEXHUYECKUX TEKCTOB C HHOCTPAHHOTO SI3bIKA
VYK-4.2/Hg1 Ilpuemamu caMOCTOSTEIEHON paOOTHI C S3BIKOBBIM MaTEPHAIIOM C
UCIIOJIb30BaHUEM CIIPAaBOYHON U YUEOHOM JINTEpaTyphl

VYK-4.3 Bener nenoByto KOMMYHHUKALIMIO B IHCBMEHHOM U JIEKTPOHHON
dbopme, yIUTBIBAst OCOOCHHOCTH CTHIIMCTUKU O(PUIIHATBEHBIX U HEO(DUIINATHHBIX
NHCEM, COLMOKYIBTYpHBIE pa3anyus B opMare KOPPECHOHICHIINU Ha
TrOCYJIapCTBEHHOM M HHOCTPAHHOM (-bIX) SI3bIKAX
VYK-4.3/311 Hopmbl Ipon3HOIIEHHS, TEKCUKY HHOCTPAHHOTO S3bIKa
00111eyTOTPEOUTENBHOTO, TEPMUHOJIOTHUECKOTO B MPO(PECCHOHAIBHOTO
COZIep>KaHUs; TUIIOBBIE CIIOCOOBI TOCTPOEHUS BHICKA3bIBAHUI B YCTHOH U
MMUCbMEHHOU pe4yun
VYK-4.3/¥Ym1 OcymiecTBiasieT KOMMYHHUKALIUIO C 3apyOeKHBIMU MTAPTHEPAMU;
NEPEBOJUT HAyUYHO-TEXHUUECKYIO TUTEPATypy, CBSI3aHHYIO C MPO(pECCHOHAIBHOM
JESATEIBHOCTBIO
VYK-4.3/HB1 Ctparerusimu mpoBeieHUs] CONOCTAaBUTENHHOTO aHajIu3a (pakTopoB
KYJBTYPBI Pa3JIHYHBIX CTPaH




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
noJTy4eHus: HHpopMaIuu mpoheCCHOHAIBHOTO COACPIKAHUS U3 3apyOesKHBIX
HCTOYHHKOB
VYK-4.4/Ym1 OcymiecTBasTh KOMMYHHKALIUIO C 3apyOeKHBIMU TTAPTHEPAMU;
NEePEeBOJUTH HAyYHO-TEXHUUECKYIO JIUTEPaTypy IO BOIPOCAMH, CBSI3aHHBIM C
npodeCcCHOHAIBHON AEATEIbHOCTHIO
VYK-4.4/He1 KomnieHcaTOpHBIMUA YMEHHUSIMH, TIOMOTAIOIIUMU MIPEO0A0IIeTh "coon" B
KOMMYHUKAIIH, BEI3BAaHHbIE 00bEKTUBHBIMU U CyObEKTHBHBIMU,
COLMOKYJBTYPHBIMU IPUYUHAMH

Xopouio

YK-4.1 Beibupaet cTuib oOIIeHUs HAa TOCYIaPCTBEHHOM si3bike PD u
MHOCTPAaHHOM $I3bIKE B 3aBUCUMOCTH OT 1I€JIM U YCJIOBHI apTHEPCTBA,
aJanTupyeT pedb, CTHIIb OOLIECHUS U A3BIK )KECTOB K CUTyallUsIM B3aUMOJCHCTBHS
VK-4.1/311 Jlekcuueckuit MuHUMYM B 00beMe 2000 y4eOHBIX JIEKCHUECKUX
€IMHHUL OOIIETO U TEPMUHOJIOTUYECKOTO XapaKkTepa, HEOOXOAUMOTO JIIs
BO3MOYKHOCTH TMOJTy4eHus: HHGOpMaIH NMPOoPEeCCUOHATBLHOTO COAEPKAHUS U3
3apyOeKHbIX UCTOUHUKOB
VK-4.1/YM1 BoInomaHATE IepeBOIb TEXHUUECKUX TEKCTOB C MHOCTPAHHOTO SI3bIKA

VYK-4.2 Bemomnuser nepeBo mpodeccrnoHaabHbIX TEKCTOB C
MHOCTPAHHOTO SI3bIKa HA TOCYAAPCTBEHHBIN A3bIK PD 1 ¢ rocy1apCcTBEHHOTO SI3bIKa
P® Ha nHOCTpaHHBIN
VK-4.2/311 OcHoBHBIE CTTOCOOBI PaOOTHI HA S3BIKOBBIM U PEUEBBIM MaTEPHUAIOM
VK-4.2/YMm1 BbeIMoaHATE EPEBOl TEXHUYECKUX TEKCTOB C HHOCTPAHHOTO SI3bIKA

VK-4.3 Beget ae10By10 KOMMYHUKAIIMIO B TUCBMEHHOM U 3JIEKTPOHHOM
dbopme, yIuThIBast 0COOCHHOCTH CTHJIMCTUKHU O(PHUITHATBHBIX U HEOPHUITHATBLHBIX
MUCEM, COLTUOKYJIBTYPHBIE pa3inyus B popMare KOPPECIOHACHIINY Ha
TOCYJIapCTBEHHOM M HHOCTPAHHOM (-BIX) SI3bIKaX
VYK-4.3/311 Hopmbl mpou3HOIIeHHS, TIEKCUKY HHOCTPAHHOTO SI3bIKa
0011eyTOTPEOUTENBHOTO, TEPMHUHOIOTHYECKOTO B MPOGECCHOHATEHOTO
COJIepKaHUs; TUIIOBBIE CIIOCOOBI MOCTPOCHHUSI BHICKA3bIBAHUH B YCTHOM U
MUCbMEHHOU pevun
VYK-4.3/YMm1 OcymiecTBiseT KOMMYHHKAITUIO ¢ 3apyOeKHBIMU TTAaPTHEPAMU,
NEPEBOANUT HAYUHO-TEXHUUECKYIO JTUTEPATYpy, CBSI3aHHYIO € MpodeccruoHanbHON
JESITEIbHOCTBIO

VYK-4.4 [Ipencrapisier CBOIO TOYKY 3pEHUS IPU J€JI0BOM OOIIICHUH U B
MyOJIMYHBIX BBICTYTIICHUSX
YK-4.4/3u1 Jlekcuueckuit MUHUMYM B 00beMe 2000 JIeKCHYeCKUX eTUHUI]
00IIero ¥ TEPMUHOIIOTUYECKOTO XapaKTepa, HEOOXOAMMOTO /ISl BO3MOKHOCTH
NoJTy4eHus: HHpOopMaIu MpoheCCHOHAIBHOTO COACPIKAHUS U3 3apyOesKHBIX
HCTOYHUKOB
VYK-4.4/Ym1 OcymiecTBasTh KOMMYHHKALIUIO C 3apyOeKHBIMU TTAPTHEPAMU;
MEPEBOAUTH HAYYHO-TEXHUYECKYIO TUTEPATYPy IO BOIIPOCAMU, CBSI3aHHBIM C
npohecCHOHANBHON 1eATeIhHOCTHIO

VYnosneTBopuTe
JIBHO

YK-4.1 Beibupaet cTuib oOIIeHUsT HAa TOCYIaPCTBEHHOM si3bike PD u
MHOCTPAHHOM $I3bIKE B 3aBHCUMOCTH OT 1I€JIM U YCJIOBHIA TapTHEPCTBA,
aJanTupyeT pedb, CTHIIb OOLIECHUS U A3BIK )KECTOB K CUTYallUsIM B3aUMOJCHCTBUS
VK-4.1/311 Jlekcuueckuit MuHUMYM B 00bemMe 2000 y4eOHBIX JIEKCHUECKUX
€IMHHUL OOIIET0 U TEPMUHOJIOTUYECKOTO XapaKkTepa, HEOOXOAUMOTO JIIst
BO3MOYKHOCTH TMOJTy4eHus: HHGOpMaIH NMPOoPEeCCUOHATBLHOTO COAEPKAHUS U3
3apyOe’KHbIX UCTOYHUKOB




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

VK-4.3 Beger 1e10Byt0 KOMMYHUKAILIMIO B TUCbMEHHOU U AJIEKTPOHHOMN
dbopme, yIUTBIBAst OCOOCHHOCTH CTHIIMCTUKU OPUIIHATBEHBIX U HEO(DUIINATHHBIX
NHUCEM, COLMOKYJIBTYpHBIE pa3anyus B popMare KOPPECHOHCHIINU Ha
TrOCYJIapCTBEHHOM M HHOCTPAHHOM (-bIX) SI3bIKAX
YK-4.3/311 Hopmbl Ipon3HOIIEHHS, TEKCUKY HHOCTPAHHOTO S3bIKa
00111eyTOTPEOUTENBHOTO, TEPMUHOJIOTHUECKOTO B MPO(PECCHOHAIBHOTO
COZIep>KaHusl; TUIIOBBIE CIIOCOOBI IOCTPOEHUS BHICKA3bIBAHUI B YCTHOH U
MMUCbMEHHOU pe4yun

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
NoJTy4eHus: HHpOopMaIu MpoheCCHOHAIBHOTO COACPIKAHUS U3 3apyOesKHBIX
UCTOYHHKOB

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)

3ayTeHo

YK-4.1 Beibupaet cTuiib oOIIeHUS HAa TOCYIaPCTBEHHOM si3bike PD u
MHOCTPAaHHOM $I3bIKE B 3aBHCUMOCTH OT 1I€JIM U YCJIOBHI apTHEPCTBA,
aJanTupyeT pedb, CTHIIb OOLIECHUS U A3BIK )KECTOB K CUTyallUsIM B3aUMOJICHCTBUS
VK-4.1/311 Jlekcuueckuit MuHUMYM B 00beMe 2000 y4eOHBIX JIEKCHUECKUX
€IMHULL OOIIETO U TEPMUHOJIOTUYECKOTO XapaKkTepa, HEOOXOAUMOTO JIIs
BO3MOYKHOCTH IMOJTy4eHus1 HHGOpMAIH NMPOoPeCCHOHATBLHOTO COAEPKAHUS U3
3apyOeKHbIX UCTOYHUKOB

VYK-4.2 Bemomnuser nepeBo mpodeccrnoHaabHbIX TEKCTOB C
MHOCTPAHHOTO SI3bIKa HA TOCYAAPCTBEHHBIN A3bIK PD U ¢ rocy1apCcTBEHHOTO SI3bIKa
P® Ha nHOCTpaHHBIN
VK-4.2/311 OcHoBHBIE CTTOCOOBI PaOOTHI Ha S3BIKOBBIM U PEYEBBIM MaTEPHUAIOM

VK-4.3 Beget aen0By10 KOMMYHUKAIIMIO B TUCBMEHHOM U JIEKTPOHHOM
dbopme, yIuThIBast 0COOCHHOCTH CTHJIMCTUKHU O(PHUITHATBHBIX U HEOPHUITHATBLHBIX
MUCEM, COLTMOKYJIBTYPHBIE pa3inyusl B popmMare KOPPECIOHACHIINY Ha
TOCYJIapCTBEHHOM M HHOCTPAHHOM (-BIX) SI3bIKaX
VYK-4.3/3u11 Hopmbl mpou3HOIICHHS, TIEKCUKY HHOCTPAHHOTO SI3bIKa
0011eyTOTPEOUTENBHOTO, TEPMHUHOIOTHYECKOTO B MPOGECCHOHATEHOTO
COJIepKaHUSs; TUIIOBBIE CIIOCOOBI MOCTPOCHHUSI BHICKA3bIBAHUH B YCTHOM U
MMUCbMEHHOU pe4n

VYK-4.4 Tlpencrapiser CBOIO TOUKY 3pEHHUS MPH JCIOBOM OOIIECHUHU U B
MyOJIMYHBIX BBICTYTUICHUSX
VK-4.4/3u1 Jlexcuueckuit MUHUMYM B 00beme 2000 TeKCHYeCKUX eTUHUIT
001Iero ¥ TEPMUHOIOTUYECKOTO XapaKkTepa, HEOOXOAMMOTo /11l BO3MOKHOCTH
nosry4eHust HGopMauu mpoheCCHOHATLHOTO COAEPKaHMSI U3 3apyOeKHBIX
HCTOYHUKOB

He 3auteno

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO




Texymuii koutpons  [Pedepar
[IpakTuyeckas pabora

IIpomexxyTouHas 3ager
aTTecTanus DK3aMeH
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumenoBanue pasiea Kourtpoaupyem OlICHOYHbIE MATePUAJIBI
n/n bie U1K . TIpoMexyT.
Texymmi
arTrecranus
1 |BBOAHO-KOPPEKTUBHBIN KypC VK-4.1 [TpakTuueckas padora 3auer
DK3aMeH
2 |O6mmit Kypc HHOCTPaAHHOTO VK-4.1 YK-4.2 |[Ipaktuueckas pabota 3auer
S3bIKa DK3aMeH
3 |IIpodeccuonanpHo-opueHTrpoBaH | YK-4.1 YK-4.2 [Pedepar 3auer
HBI HHOCTPAaHHBIN S3BIK VK-4.3 VK-4.4 |[Ipaktuueckas pabota DK3aMeH

S. IlopAaok npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMM  PEerIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aloUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHus — IporpamMmmam OakallaBpuara, mporpamMmam CIEHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzanus ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JIOT».

IIpomedcymounasn ammecmayus: 3avem, 1 cemecmp.

[Tpu npoBeneHNN MPOMEKYTOYHON aTTECTAlMHM MPUMEHSETCS CpeaHee apupMEeTUIeCKoe 3HauUCHHE
OLIEHOK, TIOJYYEHHBIX 3a Ka)Ibli 3JIEMEHT OLICHUBAHUS, YKa3aHHBII B Ouiere (OTBET Ha YCTHBIN
BOIIPOC; IPOCMOTP TEKCTa U OTBET HAa BOIPOC IO HEMY; IOJHBIM NMUCBMEHHBIA NEPEBOJ TEKCTA).
Hrorosas OLeHKa IO NUCLMILUIMHE PACCUYUTBHIBACTCS KaK OTHOLIEHHE CYMMBI OLIEHOK K KOJIMYECTBY
IIOJIyYEHHBIX OLIEHOK (TpH). IIpu npoBeneHnyn olleHUBAaHUA IO BOIIPOCAM U 3aJaHUSIM, YKa3aHHBIM B
ounere, B XOA€ NPOMEXKYTOUHOM aTTeCTAllMM IMPErogaBaTelb MOXET YUYHUTHIBATh pPE3yJIbTaThl
TEKYILEro KOHTPOJIA.

IIpomedcymounas ammecmayus: 3avem, 2 cemecmp.

[Tpu npoBefeHNN MPOMEKYTOYHON aTTECTAllMH MPUMEHSETCS CpeaHee apuPpMEeTHIeCKoe 3HauUCHHE
OLICHOK, TIOJYYEHHBIX 3a KaX/bli 3JIEMEHT OLICHUBAHUS, YKa3aHHBIN B Ouiere (OTBET Ha YCTHBIN
BOIIPOC; IIPOCMOTP TEKCTa U OTBET HAa BOIPOC IO HEMY; IOJHBIM NMUCBMEHHBIH NEPEBOJ TEKCTA).
Hrorosas OLeHKa IO AUCLUIUIMHE PACCUYUTBHIBACTCS KAK OTHOLIEHHE CYMMBI OLIEHOK K KOJIUYECTBY
IIOJIyYEHHBIX OLIEHOK (TpH). IIpu npoBeneHnn olleHUBAaHUA IO BOIIPOCAM U 3aJaHUSIM, YKa3aHHBIM B
ounere, B XOA€ NPOMEXKYTOUHOM aTTeCTAllMM IMPErogaBaTeb MOXET YUYHUTHIBATh pPE3yJIbTaThl
TEKYILEro KOHTPOJIA.

IIpomescymounas ammecmayus: Ik3amen, 3 cemecmp.
[Tpu npoBeneHNN MPOMEKYTOYHON aTTECTAlMH MPUMEHSETCS CpeJHee apuPpMEeTHIeCcKoe 3HauCHHE
OLIEHOK, TTOJTYYECHHBIX 32 KaXKIBIH 2JIEMEHT OILICHUBAHUSI, yKa3aHHbIN B OuieTe (OTBET HA YCTHBIN




BOIPOC; IPOCMOTP TEKCTa W OTBET Ha BONPOC IO HEMY; IMOJHBIM MUCHMEHHBIA MEPEBOJ TEKCTA).
Hroropas oneHka Mo AUCLUUIUIMHE PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLEHOK K KOJIWYECTBY
MOJTyYEHHBIX OIIeHOK (Tpu). IIpu npoBeneHun olleHUBAaHUA 1O BOIIPOCAM U 3aJjaHHSIM, YKa3aHHBIM B
ounere, B XOA€ INPOMEKYTOUYHOM aTTeCTAllMM MpenojaBarelb MOXET YUUTHIBAaTh pPe3yIbTaThl
TEKYIIETo KOHTPOJIS.

6. OneHoYHBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. BeoOno-koppekmugHwlii Kypc
Konmponupyemvie HJ[K: YK-4.1

Tema 1.1. Mos buoepaghus, cemvs
dopma KOHTPOJIs/O1leHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocsi/3ananus:
1. OTBeTbTE HA BOIPOC
Let’s start with you. Could you tell me a little bit about yourself, where you were born and where you
grew up?
2. OTBeTHTE HA BOIIPOC
How many people are there in your family? Could you describe each member and tell me what they
do?
3. OTBeThTE Ha BOIIPOC
Do you have any family traditions or hobbies that you all enjoy doing together?

Pa3zoen 2. Oouwguit Kypc uHOCmMpPanHo2o A3blKa
Koumponupyemvie U/IK: VK-4.1 YK-4.2

Tema 2.1. Cospemennas cucmema obpazosanusn 6 Poccuu, mou uncmumym
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. OTBeTHTE HA BOIIPOC

Could you describe the main stages of higher education in Russia (Bachelor's, Master's, Specialist,
Postgraduate)?

2. OTBeTHTE HA BOIIPOC
What are the main differences between the modern Russian education system and the Soviet one?
3. OTBeTBTE Ha BOIIPOC

Tell us about your institute (MIMT'AuK / MIIGAiK or a similar university). Which faculty do you
study at, and what is your major?

Tema 2.2. Ilpobremwvl sKon02uUlU 8 COBPEMEHHOM MuUpe.
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. OTBeTBHTE HA BOIIPOC
What do you consider to be the three most serious environmental problems facing the world today?
2. OTBeTHTE HA BOIIPOC
What is the greenhouse effect, and how does it contribute to global climate change?
3. OTBeThTE HA BOMPOC
What are the main sources of air and water pollution in big cities, and how can they be reduced?

Tema 2.3. Cmpanbsl usyuaemo2o sA3vika
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora



Bonpocsi/3ananus:
1. OTBeTBHTE HA BOIIPOC
Can you name the four constituent parts of the United Kingdom and their capitals?
2. OTBeTHTE HA BOIIPOC
Briefly describe the geographical position of the UK. What seas and oceans is it washed by?
3. OTBeThTE HA BOMPOC
The UK is famous for its variable weather. What is the British climate like?

Tema 2.4. . Cucmema svicuieco oopasosarus ¢ CIIIA u Berukoopumanuu
®dopma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. OTBeTBHTE HA BOIIPOC

What is the difference between a "college" and a
education systems?

'university" in the context of the US and UK

2. OTBeTHTE HA BOIIPOC
What are the most prestigious universities in the UK (often called "Oxbridge") and the USA (the "Ivy
League")?

3. OTBeThTE HA BOMPOC
How does the admission process to a university differ between Russia, the UK, and the USA?

Tema 2.5. Poccus 6 cospemennom mupe, Mockea, Mot poOHOU 20poo.
®dopma KoHTpoJs1/oLeHoYHOE cpenicTBO: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. OTBeTHTE HA BOIPOC
Russia is the largest country in the world. Where is it situated, and what oceans border its territory?
2. OTBeTHTE HA BOIIPOC
What are the main types of mineral resources that Russia is rich in, and where are they mostly
located (e.g., in Siberia)?
3. OTBeThTE Ha BOIIPOC
The climate in Russia is very diverse. How does it differ from the European part to the Far East?

Pas3zoen 3. Ilpogheccuonanvro-opuenmupoeannvlii UHOCMPAHHBLIL A3bIK
Konmponupyemvie H/IK: VK-4.1 YK-4.2 YK-4.3 VK-4.4

Tema 3.1. Mos cneyuanvnocms.: Cogpemennoe cocmosanue uzyyaemon HayKu, mexHoi02uu.
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. OTBeTHTE HA BOIPOC
How has the introduction of GPS/GLONASS technologies changed the profession of a surveyor?
2. OTBeTHTE HA BOIIPOC
What is GIS (Geographic Information System), and what are its main applications in modern life?
3. OTBeThTE HA BOMPOC

What are some modern instruments and equipment that geodesists use today instead of traditional
theodolites?

Tema 3.2. Mos cneyuanvnocms: Mcmopus uzyuaemou HayKu u 8UOHble YieHbvle
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBo: Pedepar
Bomnpocsi/3ananus:
1. [TonrotoBeTe pedhepar Ha Temy Development of Geodesy, OTBETHB Ha BOIIPOCHI HIKE
1. How did ancient people measure land without modern tools?



. What instruments did geodesists use in the 19th century?
. How did the invention of the telescope change geodesy?
. Why was it difficult to make accurate maps in the past?
. How have satellites changed the work of a geodesist?
2. IToaroroBeTe pedepar Ha Temy Earth Sciences, 0TBeTHB Ha BOIIPOCHI HIKE
. What is the Earth made of inside?
. Why do earthquakes and volcanoes happen?
. How was the map of the world created?
. What is the water cycle and why is it important?
. How do scientists study the climate of the past?
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3. [logroroBkTe pedepar Ha Temy Geodesy and Remote Sensing, 0OTBETHB Ha BOIPOCKHI HUXKE
. What is remote sensing?
. How do satellites take pictures of the Earth?
. What can we see from space that we cannot see from the ground?
. How do drones help to create maps?
. Why is remote sensing useful for ecologists?

4. TlomroroBere pedepar Ha Temy Geographic Information Systems (GIS), orBeTuB Ha
BOTIPOCHI HIXKE
1. What is GIS and how does it work?
2. How are digital maps different from paper maps?
3. How do navigation apps (like Google Maps) work?
4. Where can GIS be used in a modern city?
5. Why do people say that GIS is a powerful tool for analysis?

5. ToaroroBeTe pedepar Ha Temy Global Navigation Satellite Systems (GNSS / GPS),

OTBETHB Ha BOIIPOCHI HIX
1. What is GPS and how does it know where you are?
2. What is the difference between GPS and GLONASS?
3. How many satellites do we need to find a location?
4. Why is GPS sometimes not accurate?
5. What professions use GPS every day?
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7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

1 cemecmp, 3auem
Koumponupyemvie U/IK: VK-4.1 YK-4.2 VK-4.3 VK-4.4
Bomnpocei/3ananus:

1. IlepeBenuTe NpeJIOKEHUS HA AaHITIMICKUH S3bIK.
Mot a1 — y4eHbIi.

2. IlepeBenure MpeAIOKEHUS HA aHTTIMACKU SI3bIK.
S ponom u3 bpazuimu.

3. [lepeBenuTe NpenIoKEHUSI HA AHTIIMHCKUN S3BIK.
CynepMapKeT HaxOAUTCS HEAAJIEKO OT HAIIEro JI0Ma.

4. TlepeBenure MpeASIOKEHUS HA aHTTIMACKUH SI3bIK.
JI>xOH HE OBLI TOJIO/ICH.

5. IlepeBenure npeaoKeHNs Ha AaHIJIMUCKUAN SI3bIK.
Mgl Goneem.

6. [lepeBenuTe MpenIoKEHUSI HA AHTIIMHCKUN S3BIK.
Jletn OBLIH B IIIKOJIC

7. IlepeBenure NpeajioKEeHNs HA AaHIJIMUCKUAN SI3bIK.
Kiroun 6ynyT Ha crose.



8. [lepeBeauTe NpeaIOKEHUS HA AHTTTMIUCKUN S3BIK.
bunets! He OynyT EIIEBBIMU.

9. Packpoiite ckoOku, coOmomasi HpaBuiIa IMOCTPOCHHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHIJIMHCKOM SI3BIKE

He (to work) every day

10. Packpoiite ckoOku, coOiromas TMpaBuUjia TOCTPOCHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHTJIMHCKOM SI3bIKE

She (to listen to) music for two hours

11. Packpoiite ckoOku, coOmonasi IMpaBHia MOCTPOCHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaxX B aHIJIMHCKOM SI3BIKE

Vegetables (to buy) by them every evening

12. Packpoiite ckoOku, coOiromas mpaBujia TOCTPOCHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHTIIMHCKOM SI3bIKE

You (to play) soccer on Fridays?

13. Packpoiite ckoOku, coOmiomas mpaBWiia MOCTPOCHHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHIJIMHCKOM SI3BIKE

The flowers (to water) by her every morning?

14. Packpoiite ckoOku, coOiromas mpaBujia TOCTPOCHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHIJIMHCKOM SI3bIKE
They (not to buy) anything two days ago

15. Packpoiite ckoOku, coOmiomas mpaBWiia IMOCTPOCHHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHIJIMHCKOM SI3BIKE

The car (to repair) yesterday by him

16. Packpoiite ckoOku, coOiromas TMpaBujia TOCTPOCHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHIJIMHCKOM SI3bIKE
The shops (not to close) by them two days ago

17. Packpoiite ckoOku, coOmiomas NpaBWiia IMOCTPOCHHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHIJIMHCKOM S3BIKE

They (not to read) tomorrow

18. Packpoiite ckoOku, coOiromasi TmpaBujia TOCTPOCHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHIJIMHCKOM SI3bIKE
The war (to stop) by them next year

19. Packpoiite ckoOku, coOmiomas mpaBWiia IMOCTPOCHHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaxX B aHIJIMHCKOM SI3BIKE

They (to build) the bridge now

20. PackpoiiTe ckoOku, coOtOmasi TMpaBuUjia TOCTPOCHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHTJIMHCKOM SI3bIKE
The chairs (to sell) by them at the moment

21. PackpoiiTe ckoOkH, coOirofas HpaBuiIa IMOCTPOCHHS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHIJIMHCKOM S3BIKE
When I saw them, they (to walk) in the park

22. PackpoiTe CckoOKH, coOtOmas TMpaBuUjia TOCTPOCHUS
BOITPOCOB BO BCEX BPEMEHAX M 3aJI0TaX B aHIIMHCKOM SI3bIKE
I just (to finish) my report

23. PackpoiiTe CKoOKH, coOdrofas HpaBuiIa IMOCTPOCHHS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaxX B aHIJIMHCKOM S3BIKE
The work already (to do) by him

24. PackpoiTe CKOOKH, cOOJIOmasl TMpaBuWjia TOCTPOCHUS
BOIIPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B aHTJIMHCKOM SI3bIKE

You (to invite) already by them?

YTBEPXKICHUH,

YTBEPKICHHI,

YTBEPKJICHUH,

YTBEPKICHHI,

YTBEPXKICHUH,

YTBEPKICHHUI,

YTBEPXKICHUH,

YTBEPKICHHI,

YTBEPXKICHUH,

YTBEPKICHHI,

YTBEPXKICHUH,

YTBEPKICHHUI,

YTBEPXKICHUH,

YTBEPKICHHUI,

YTBEPXKICHUH,

YTBEPKICHHI,

OTPULAHUI

OTPUIIAHUI

OTpHLIAHUI

OTPUIIAHUI

OTPULAHUI

OTPUIIAHUI

OTPULAHUI

OTPUIIAHUI

OTPULAHUI

OTPUIIAHUI

OTPULAHUM

OTPUIIAHUI

OTPULAHUI

OTPUIIAHUI

OTPULAHUI

OTPUIIAHUI



25. PackpoiiTe CkoOkH, coOdrofas HpaBWiIa IOCTPOCHHS YTBEPXKACHUH, OTpPHULIAHUN U
BOITPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B AHITIMHCKOM SI3bIKE
By the time he got to the bus stop, the bus (to go) already

26. Packpoiite CckoOkH, coOtomasi MpaBuWjia TIOCTPOCHUS YTBEPXKICHWM, OTPULIAHUA U
BOIPOCOB BO BCEX BPEMEHAX U 3aJI0Tax B AaHIJIUHCKOM SI3bIKE
I (to finish) this work by next Friday

27. PackpoiiTe CKoOKH, coOdrofas NpaBWiIa IOCTPOCHHS YTBEPXKACHUH, OTpPHULAHUN U
BOITPOCOB BO BCEX BPEMEHAX U 3aJI0TaX B AHITIMHCKOM SI3bIKE
The letter (to deliver) by next morning

28. OTKpoiTe CKOOKH, ITOCTABUB IJIAr0JIbl B IPaBUIILHYIO (DOPMY CTpaAaTeILHOTO 3aj10Ta
I can’t give you these articles. They (translate) now.

29. OTkpoiTe CKOOKH, ITOCTABUB IJIAroJIbl B IPaBUIILHYIO (DOPMY CTpaAaTeILHOTO 3aj0Ta
English (speak) all over the world.

30. OTkpoiiTe CKOOKH, TOCTABUB TJIaroJibl B MPaBUIBHYIO (hOPMY CTpaAaTeIbLHOTO 3aj0Ta
My dress is clean now. It (wash).

31. OTkpoiiTe CKOOKH, TOCTABUB TJIaroJibl B MPaBUIBHYIO (hOPMY CTpaAaTeILHOTO 3aj0Ta
These houses (build) in 1500.

32. OTkpoiiTe CKOOKH, TOCTABUB TJIaroJibl B MPaBUIBHYIO (hOPMY CTpaAaTeIbLHOTO 3aj0Ta
This film (discuss) at the next lesson.

33. OTkpoiiTe CKOOKH, TOCTABUB TJIaroJibl B MPaBUIBHYIO (hOPMY CTpPaAaTeILHOTO 3aj0Ta
Wait a little! Your question (receive) by next Sunday.

34. OTkpoiiTe CKOOKH, ITOCTABUB TJIaroJibl B MPaBUIBHYIO (hOPMY CTpaAaTeIbHOTO 3aj0Ta
The UK (wash) by the Atlantic Ocean and the North Sea.

35. OTkpoiiTe CKOOKH, TOCTABUB TJIaroJibl B MPaBUIBHYIO (hOPMY CTpaAaTeIbLHOTO 3aj0Ta
Rugby (play) since 1845.

36. OTkpoiiTe CKOOKH, TOCTaBUB TJ1aroJibl B MPaBUIBHYIO (hOPMY CTpaAaTeIbHOTO 3aj0Ta
All the questions on the paper must (answer).

2 cemecmp, 3auem
Koumponupyemvie H/IK: YK-4.1 YK-4.2 YK-4.3 YK-4.4
Bonpocsl/3ananus:

1. BeinmosmHUTE MONHBIN MHUCHMEHHBIN MEPEBOJ] CO CIOBAPEM TEKCTa C AHIIMHCKOTO sI3bIKa HA
pycckuii (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 sA3bIKa 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. BeInosnHuTE NMOJIHBIN NUCBMEHHBIN NIEPEBOJ CO CIOBAPEM TEKCTA C AaHIVIMIICKOTO s3bIKa Ha
pycckuit (1000-1200 m.3H. 32 45 MuH.)
Siberia, in the north of Russia, is one of the coldest, harshest places on earth. Famed for its
inhospitable climate, it is also mineral-wealthy and unexploited — a true frontier region. Although it
has attracted mining companies for decades, the challenging landscape and conditions have meant
they have only just begun to scratch the surface of the area’s potential.
This could now be changing; as climate change leads to warmer temperatures, ice and permafrost are
melting and potentially easing the mining process. The mining sector is the second biggest
contributor to GDP in Russia, and is expected to continue to play an important role in its economy.
Mining in Siberia grew exponentially during the 20th century, as successive governments and leaders
sought to take advantage of it. “The Siberian region is rich in minerals including coal, gold, diamond
and iron ore,” says Globaldata analyst Alok Shukla. “Coal is largely extracted from Kemerovo,
Krasnoyarsk Krai, Sakha (Yakutia), Republic of Khakassia, and Irkutsk Oblast. Gold originates
mainly from Krasnoyarsk Krai and Irkutsk Oblast.”
Russia is responsible for 7% of global aluminium production, and 95% of this takes place in Siberia.
It is home to Russia’s largest coal mine, the Arshanovsky pit in the Khakassia Republic which
opened in 2015. When at full capacity it is expected to produce 10 million tonnes of coal, and there
are already plans to expand it further. Siberia and the Far East also hold 84% of Russia’s known gold
reserves.
But much remains unexplored or inaccessible in Siberia still, leaving the true mineral wealth of the
region uncertain. In 2016, a mineral was discovered in Siberia unlike any ever found naturally
occurring on earth. Instead it appears to be similar to lab-grown metal-organic frameworks. Such
discoveries highlight the potential of a region so long hidden under ice and thick forests.

4. BBINONHUTE MOJHBIN IMCbMEHHBIN MEPEBOJ] CO CIOBAPEM TEKCTA C AHIVIMICKOIO sA3bIKa Ha
pycckuii (1000-1200 1.3H. 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. BbINogHUTE TTONHBIN MHUCHMEHHBIN MTEPEBOJ] CO CIOBAPEM TEKCTA C AHIIMHCKOTO SI3bIKa HA
pycckuit (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. BpInosHUTE 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 MUCHbMEHHBIN 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. BBINOTHUTE NOJHBIA TMCHbMEHHBIA TIEPEBOJ] CO CJIIOBAPEM TEKCTa C aHINIMMCKOTO S3bIKa Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
The Shard, located in London, is one of the most iconic skyscrapers in the United Kingdom and a
prominent feature of the city’s skyline. Completed in 2012, it was designed by the renowned
architect Renzo Piano and stands at a height of 310 meters (1,016 feet), making it the tallest building
in the UK and the fifth tallest in Europe. The Shard's unique design resembles a shard of glass, with
its tapering form and reflective facade that changes appearance with the weather and time of day.
The construction of The Shard began in 2009 and was part of a larger redevelopment project for
London Bridge Station and its surrounding area. The building consists of 95 floors, with a mix of
office space, restaurants, a hotel, and residential apartments. The top floors house an observation
deck known as "The View from The Shard," which offers breathtaking panoramic views of London
and beyond, attracting millions of visitors each year.
One of the most notable features of The Shard is its innovative use of glass. The 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. BpINosHUTE TONHBIN MUCHMEHHBIN MTEPEBO] CO CIOBAPEM TEKCTa C AHIIMHCKOTO SI3bIKa HA
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
As one of the world’s leading cities, London is at the forefront of addressing climate change and
environmental sustainability. The Greater London Authority (GLA) has set an ambitious target to
achieve net-zero carbon emissions by 2030. This goal reflects a commitment to creating a cleaner,
healthier, and more sustainable urban environment for current and future generations.
Understanding the Zero Carbon Target
The zero carbon target means that London aims to balance the amount of greenhouse gases emitted
with the amount removed from the atmosphere. This involves reducing emissions across various
sectors, including transportation, buildings, energy production, and waste management. The target is
not just about reducing carbon footprints but also about fostering resilience against climate impacts.
To achieve its zero carbon goal, London is implementing strategies across several key areas:
Energy Efficiency in Buildings: A significant portion of London’s emissions comes from buildings.
The GLA is promoting retrofitting existing structures to improve energy efficiency and encouraging
new developments to meet stringent sustainability standards. Initiatives include the London Plan,
which mandates higher energy performance standards for new buildings.
Renewable Energy Transition: Increasing the use of renewable energy sources is crucial for reducing
carbon emissions. London aims to expand solar energy installations, wind power projects, and other
renewable technologies. The city is also exploring community energy schemes that empower
residents to generate and share renewable energy.
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. BeinonHUTE MOJHBIA MHCEMEHHBIN NIEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKMCKOTO A3bIKA Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
The climate of the United Kingdom is characterized by its temperate maritime conditions, which
result in relatively mild temperatures, moderate rainfall, and a lack of extreme weather events
compared to many other regions. However, the UK is not immune to the impacts of climate change,
which pose significant challenges to its environment, economy, and society. Understanding the
current climate dynamics and the implications of climate change is crucial for developing effective
strategies for mitigation and adaptation.
The UK experiences four distinct seasons, with average temperatures ranging from about 1°C (34°F)
in winter to 20°C (68°F) in summer. Rainfall is distributed fairly evenly throughout the year, with
some regions, particularly in the west and north, receiving significantly more precipitation than
others. The climate varies across the country:
Southern England: Generally warmer and drier, with milder winters.
Northern England and Scotland: Cooler temperatures and higher rainfall.
Coastal Areas: Influenced by maritime conditions, leading to milder winters but also increased
vulnerability to storms and flooding.
The effects of climate change are becoming increasingly evident in the UK:
Rising Temperatures: Average temperatures have increased by approximately 1°C since the late 19th
century. This trend is expected to continue, leading to hotter summers and milder winters.
Increased Rainfall and Flooding: While overall rainfall may not significantly increase, extreme
weather events are becoming more frequent. Heavy rainfall can lead to flooding, particularly in urban
areas with inadequate drainage systems.
Sea Level Rise: Coastal areas are at risk due to rising sea levels caused by melting ice caps and
thermal expansion of seawater. This threatens communities, infrastructure, and ecosystems along the
coast.
Biodiversity Loss: Changing climates can disrupt ecosystems and habitats, leading to shifts in
species distribution and increased risks for native wildlife.
Climate Adaptation Strategies: The government is developing strategies to adapt to climate impacts
through improved infrastructure resilience, flood defenses, and sustainable land management
practices.
Investment in Renewable Energy: The UK has made significant strides in transitioning to renewable
energy sources such as wind (both onshore and offshore), solar power, and biomass. This shift aims
to reduce reliance on fossil fuels and lower carbon emissions.
Local communities play a vital role in addressing climate change. Initiatives such as community-led
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. BoinosHUTE NOMHBINA TUCHMEHHBIN IEPEBOJL CO CIIOBAPEM TEKCTA C AHINIMHCKOIO S3bIKa 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. BINONMHUTE MOJHBIA MHCbMEHHBIN NIEPEBOJ] CO CIIOBAPEM TEKCTA C AHINIMKMCKOTO A3bIKA 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. BeimosiHUTE MOJIHBIM MUCbMEHHBIN TTEPEBOJ] CO CIOBAPEM TEKCTa C aHINIUMCKOTO S3bIKa Ha
pycckuit (1000-1200 m.3H. 3a 45 MuH.)
London, the capital city of England and the United Kingdom, boasts a rich and diverse history that
spans over two millennia. Its origins can be traced back to the Roman period when it was established
as Londinium around AD 43. The Romans recognized the strategic importance of the River Thames
for trade and transportation, leading to the rapid growth of the settlement. By the end of the first
century, Londinium had developed into a bustling town with a population of around 60,000,
complete with a forum, basilica, and defensive walls.
Following the decline of Roman rule in the early 5th century, London experienced a period of
instability and fragmentation. The Anglo-Saxons began to settle in the area, and by the 9th century, it
had become an important trading hub known as Lundenwic. However, this prosperity was threatened
by Viking invasions, leading to the establishment of fortified settlements.
The Norman Conquest in 1066 marked a significant turning point in London's history. William the
Conqueror built the Tower of London as a symbol of power and control over the city. The
subsequent centuries saw London grow in importance as a political and economic center. The
establishment of institutions such as Parliament and the Church further solidified its status.
The medieval period was marked by significant events such as the Black Death in 1348, which
decimated London's population but also led to social and economic changes. The city continued to
expand during the Tudor period, becoming a cultural hub under monarchs like Henry VIII and
Elizabeth I.
The Great Fire of London in 1666 was another pivotal moment that reshaped the city. It destroyed
much of medieval London but also provided an opportunity for reconstruction. Sir Christopher Wren
played a crucial role in redesigning St. Paul's Cathedral and other buildings that defined London's
skyline.
The Industrial Revolution in the 18th and 19th centuries transformed London into one of the world's
largest cities. It became a center for finance, trade, and industry, attracting millions from rural areas
and abroad. This rapid urbanization brought challenges such as overcrowding and pollution but also
led to advancements in infrastructure, including railways and public transport.
The 20th century saw London endure two World Wars, which caused significant destruction but also
fostered resilience among its inhabitants. Post-war reconstruction efforts led to modernization while
preserving historical landmarks.
Today, London is a vibrant global city known for its cultural diversity, economic significance, and
historical heritage. From its Roman roots to its status as a modern metropolis, London's history is a
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. IIpocMoTpuTe TEKCT M OTBETHTE 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. IIpocMoTpHTe TEKCT M 0TBeThTE Ha Bompoc: What factors contribute to the air pollution
problem?
Air pollution and climate change.
Problem: Overloading of the atmosphere and of ocean waters with carbon. Atmospheric CO2
absorbs and re-emits infrared-wavelength radiation, leading to warmer air, soils, and ocean surface
waters - which is good: The planet would be frozen solid without this.
Unfortunately, there's now too much carbon in the air. Burning of fossil fuels, deforestation for
agriculture, and industrial activities have pushed up atmospheric CO2 concentrations from 280 parts
per million (ppm) 200 years ago, to about 400 ppm today. That's an unprecedented rise, in both size
and speed. The result: climate disruption.
Carbon overloading is only one form of air pollution caused by burning coal, oil, gas and wood. The
World Health Organization recently estimated that one in nine deaths in 2012 were attributable to
diseases caused by carcinogens and other poisons in polluted air.
Solutions: Replace fossil fuels with renewable energy. Reforestation. Reduce emissions from
agriculture. Change industrial processes.
The good news is that clean energy is abundant - it just needs to be harvested. Many say a 100
percent renewable-energy future is feasible with existing technology now.
But the bad news is that even though renewable energy infrastructure - solar panels, wind turbines,
energy storage and distribution systems - are already widespread, and getting cheaper and more
efficient all the time, experts say we're not applying them quickly enough to prevent catastrophic
climate disruption. Barriers in policy and finance remain to be overcome.

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

25. TIpocMoTpuTE TEKCT U OTBETHTE Ha Bompoc: What are key features of the green economy?
KEY FEATURES OF THE GREEN ECONOMY
Simply put, a green economy is low-carbon, resource efficient, and socially inclusive. Some of it's
key features include:
Abundant opportunities for good green jobs that pay a living wage.
A price on carbon, either through a cap-and-trade program or an economy-wide tax on carbon.
More efficient use of energy and other resources. For example, huge economic and environmental



gains could be made if we had more energy efficient buildings and transportation.
Greater use of renewable resources, like wind and solar, instead of non-renewable resources, such as
coal and oil.
Greener manufacturing which is resource efficient and doesn’t use toxic chemicals
Proper value assigned to natural environments and ecosystems, in recognition of all the services the
environment provides such as carbon sequestration, flood protection, and waste water treatment.
A robust recycling and reuse industry, with minimal waste sent to landfill.

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

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

WHAT IS THE GREEN ECONOMY?
Today, many people realize that it's not about the environment versus the economy, not a tradeoff
between unemployment and pollution. It's not about picking one or the other.
We cannot choose between the environment and the economy. We need both.
This realization is at the heart of an emerging economic and environmental concept, often termed "
the green economy."
It reflects a growing recognition that, on the one hand, the challenge of sustainability rests almost
entirely in getting the economy right. Putting a price on carbon, valuing natural capital and ending
perverse subsidies, among other things, are all vital to meaningful environmental reform.
And, on the other hand, if we wish to create a sustainable economy, we must pay more attention to
the environment. Against a backdrop of climate change, resource scarcity, the massive loss of
biodiversity and a variety of other environmental issues, business as usual is increasingly risky.
The green economy was initially driven by an environmental imperative, the recognition that climate
change and ecological degradation threaten our future prosperity. But today, it is driven equally by
opportunity, the recognition that a green economy opens up new possibilities for jobs and growth. As
a recent report from the U.N. put it, “the greening of economies is not generally a drag on growth but
rather a new engine of growth...a net generator of decent jobs...”

28. [IpocMoTpuTe TEKCT M OTBETHTE Ha Bompoc: “What are the pivotal moments in the history
of medieval London?
London, the capital city of England and the United Kingdom, boasts a rich and diverse history that
spans over two millennia. Its origins can be traced back to the Roman period when it was established
as Londinium around AD 43. The Romans recognized the strategic importance of the River Thames
for trade and transportation, leading to the rapid growth of the settlement. By the end of the first
century, Londinium had developed into a bustling town with a population of around 60,000,
complete with a forum, basilica, and defensive walls.
Following the decline of Roman rule in the early 5th century, London experienced a period of
instability and fragmentation. The Anglo-Saxons began to settle in the area, and by the 9th century, it
had become an important trading hub known as Lundenwic. However, this prosperity was threatened
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 0TBeThTe 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 (koponesa boaawuies), 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. [IpocmoTpuTe TeKCT U 0TBeTHTE 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 — Ha3zBanue HeOOCKpeba BBUIE «ockonkay (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.g., 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
Home battery systems (e.g., Tesla Powerwall) store solar energy for nighttime use.
Smart inverters optimize solar panel output, feeding excess power back to the grid.
Al-Driven Energy Management
Al algorithms predict usage patterns and shift high-power tasks (e.g., EV charging) to off-peak
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hours.
3. E-Waste Reduction
o Modular smart devices (e.g., Framework Laptop) allow easy upgrades, reducing electronic waste.
o Companies like Apple use recycled materials in products like HomePod.
Smart homes and low-power devices exemplify how green technology can merge sustainability with
convenience. By adopting these solutions, households can cut energy bills, reduce reliance on fossil
fuels, and contribute to a zero-waste future.
32. IIpocmotpuTe TeKCT U 0TBeThTE Ha Bompoc: ““ How does the Gulf Stream work”
The Gulf Stream's Vital Role in Europe's Climate
The Gulf Stream is a powerful Atlantic Ocean current that transports warm water from the Gulf of
Mexico to Northwestern Europe. This "heat conveyor belt" is responsible for Europe's unusually
mild climate given its high latitudes, making winters in London warmer than those in Newfoundland
at the same latitude.
How the Gulf Stream Works
Current Mechanics:
Begins in the Gulf of Mexico (water heated to 30°C)
Flows northeast at 2-5 mph (100x Amazon River volume)
Cools near Greenland, sinks, and returns south (AMOC circulation)
Heat Transfer:
Releases heat equivalent to 1.5 million nuclear power plants
Raises European temperatures by 5-10°C in winter
Europe's Climate Dependence
Temperature Regulation:
» UK/Ireland: 10°C warmer than same-latitude Canada
* Norway: Coastal ports remain ice-free year-round
* France: Enables wine-growing at 48°N (parallel to Canada's cold Newfoundland)
Precipitation Patterns:
* Brings moisture for Western Europe's rainfall
» Supports agriculture from Ireland to Ukraine
Climate Change Threats
1. AMOC Weakening:
15% slowdown since 1950 (IPCC data)
Melting Greenland ice dilutes salty water, disrupting sinking mechanism
Potential Collapse:
Could lower European temperatures by 3-5°C
May increase storms and shift rain belts southward
Economic and Ecological Impacts
Agriculture:
UK growing seasons could shorten by 30 days
Mediterranean drought intensification
Energy:
Increased winter heating demands
Reduced hydropower in Scandinavia
Ecosystems:
North Sea fisheries disruption
Boreal forest migration
Monitoring and Solutions
33. IIpocmoTtpuTe TEeKCT 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:
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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. TlpocmoTrpuTe TEeKCT 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 oTBeThTe Ha Bompoc: “What are the consequences of global
warming”
In recent years, climate change has been a much talked about issue, with many debates over its
possible impact on the world, and some even going so far as to question its very existence. However,



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

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

Inland Weather in Wales

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

38. IIpocmoTtpuTe TekCT U oTBeThTe Ha Bompoc: “Why is Scotland is the land of myths and
mysteries? “
Scotland is a country in the north of Great Britain. It is a part of the United Kingdom. Scotland is
divided into three natural regions: the Southern Uplands, the Central Lowlands and the Highlands
and islands. A lot of places in Scotland are a natural paradise, still untouched by man.
The capital of Scotland is Edinburgh, well known for its castle. Glasgow is the industrial capital of
Scotland. It is the third largest city in Great Britain. The typical products of Scotland are timber,
whisky, salmon. Golf is the Scottish natural sport and it seems to have originated in this country.
Scotland is also the land of myths and mysteries; every castle has its ghost. Glamis Castle is said to
have nine of them. And of course everyone knows about the Loch Ness Monster. Nessie" is said to
be about six meters long, with a long, thin neck. The first report of the monster in Loch Ness was in
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 U 0TBeTHTE Ha Bompoc: “What is the London Eye?*

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

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

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

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

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

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

What places of interest are there in London?

42. OTBeThTE HA BOIPOC:
What can you say about the system of higher education in Russia?

43. OTBeThTE HA BOIPOC:

Does Russia have a borderline with the USA?
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44. OTBeTHTE Ha BOIIPOC:
What is the longest river in the European part of Russia? What can you say about it?
45. OTBeTHTE Ha BOIIPOC:
What do you know about climate in England?
46. OTBETHTE Ha BOIIPOC:
In what wat have computers changed our life?
47. OTBETHTE Ha BOIIPOC:
What do you know about theaters in Moscow?
48. OTBETHTE Ha BOIIPOC:
“How do you feel about artificial intelligence like Siri and Alexa?”
49. OTBeTBTE Ha BOIIPOC:
“How have technological advances affected communication ?”
50. OTBeTbTE HA BONPOC:
“How have technological advances affected education?”
51. OTBeTbTE HA BONPOC:
“ What do you think is the biggest advantage of modern technology?”
52. OTBeThTE Ha BONPOC:
“Is there a tech product you want these days? What is it? How will it make your life better?”
53. OTBeTbTE HA BOIPOC:
“ How has technology impacted our work, studies and career?”
54. OTBeTHTE HA BOIIPOC:
“What do you think is the most important breakthrough in history ?”
55. OTBeTbTE HA BONPOC:
“What industrial applications of electricity do you know ?”
56. OTBeTHTE HA BOIPOC:
“What makes it possible to eliminate air and water pollution?”
57. OTBeTHTE HA BOIPOC:
“What actions are necessary to take to deal successfully with the problem of protecting the
environment throughout the world ?”
58. OTBeTHTE Ha BOIPOC:
“What interesting facts do you know about the University of Cambridge?”’
59. OTBeTHTE HaA BOINPOC:
“What sights are there in London ?”
60. OTBeTHTE HA BOIPOC:
“What are you favorite places of interest in Moscow ?”

3 cemecmp, IK3ameH
Koumponupyemvie H/IK: YK-4.1 YK-4.2 YK-4.3 YK-4.4
Bonpocsl/3ananus:

1. Translate the text. (1800 printed characters; time — 45 min.)
Subjects to be studied to become a space geodesy expert
Embarking on a journey to become a space geodesy expert requires a comprehensive understanding
of multiple disciplines that converge to enable precise measurement and analysis of Earth's shape,
gravity field, rotation, and orientation in space. Central to this pursuit are subjects such as geodesy
itself, satellite geodesy, physics, and advanced mathematics, all of which provide a robust foundation
for mastering the intricacies of space-based measurements.
At the core, formal education in geodesy offers essential knowledge of Earth's physical properties,
coordinate systems, and reference frames. Courses in classical geodesy introduce the fundamentals
of Earth's shape, size, and gravitational field, establishing a baseline for understanding how to model
and interpret geodetic data. Complementing this, satellite geodesy delves into the principles and



applications of space-based positioning systems like GPS, GLONASS, Galileo, and BeiDou. These
subjects cover the functioning of satellite orbits, signal propagation, and the methods used to
determine precise positions on Earth's surface.

Physics plays a crucial role, especially in understanding the behavior of signals as they traverse the
atmosphere and the physics of satellite motion. Subjects such as atmospheric physics, signal
propagation, and gravitational physics enable the expert to correct for atmospheric delays and
gravitational anomalies that affect measurements. Additionally, advanced mathematics—including
linear algebra, calculus, probability theory, and numerical methods—is vital for data processing,
modeling, and error analysis. These mathematical tools facilitate the development of algorithms used
in processing massive datasets from space geodesy missions.

Further specialization involves studying remote sensing techniques, which encompass the use of
satellite imagery, radar, and laser ranging to monitor Earth's surface and its dynamic processes.
Spacecraft navigation, orbit determination, and the design of satellite missions are also essential
topics, providing insight into how to deploy and operate measurement systems effectively.

Case studies serve as practical applications of this knowledge, illustrating how theories are
implemented in real-world scenarios. For instance, the GRACE (Gravity Recovery and Climate
Experiment) mission exemplifies the use of satellite gravimetry to monitor changes in Earth's mass
distribution, such as ice sheet melting and groundwater depletion. Analyzing data from GRACE
involves understanding gravitational modeling, data calibration, and error mitigation, demonstrating
the integration of physics, mathematics, and geodesy. Similarly, the European Space Agency's
Sentinel satellites utilize remote sensing and precise orbit determination to assess environmental
changes, offering insights into the application of space geodesy for climate monitoring and disaster
response.

Another instructive case is the use of VLBI (Very Long Baseline Interferometry), which measures
Earth's orientation and rotation by correlating radio signals from distant quasars received at multiple
ground stations. This technique exemplifies the intersection of radio astronomy, physics, and precise
timing, highlighting the interdisciplinary nature of space geodesy. The study of these case studies
emphasizes the importance of integrating multiple disciplines and constantly refining measurement
techniques to improve accuracy and reliability.

In summary, becoming a space geodesy expert involves a multidisciplinary education spanning
geodesy, satellite technology, physics, mathematics, remote sensing, and spacecraft engineering.
Through studying these subjects and analyzing real-world case studies, aspiring experts develop the
skills needed to contribute to advancements in Earth's measurement systems, environmental
monitoring, and understanding of our planet's dynamic processes. This comprehensive knowledge
not only fosters technical proficiency but also enables innovation in solving complex geophysical
challenges using space-based technologies.

2. Translate the text. (1800 printed characters; time — 45 min.)
Space geodesy and its facilitation of ground water depletion
Space geodesy, a branch of geophysics that employs satellite-based techniques to measure Earth's
shape, gravity field, and surface deformations, has become an invaluable tool in understanding and
monitoring various Earth processes. While primarily used for tectonic studies, climate monitoring,
and earthquake prediction, space geodesy also plays a significant role in understanding the dynamics
of groundwater resources. Groundwater depletion, a critical environmental and socio-economic
issue, can be effectively monitored and managed through the precise measurements provided by
satellite geodesy.
Groundwater is a vital resource for agriculture, industry, and domestic use. Overextraction of
groundwater often leads to land subsidence, reduced water availability, and ecological degradation.
Traditional methods of groundwater monitoring, such as well measurements and piezometers, are



often limited in spatial coverage and can be invasive and costly. Space geodesy offers a
complementary approach by allowing large-scale, high-precision observation of Earth's surface
movements that are often indicative of groundwater changes.

One of the primary techniques used in space geodesy for this purpose is Interferometric Synthetic
Aperture Radar (InSAR). InSAR measures ground surface displacements with centimeter to
millimeter accuracy by analyzing the phase differences of radar signals acquired from satellites.
When groundwater is extracted from aquifers, the resulting decrease in water pressure causes the
overlying land to settle or subside. In regions with substantial groundwater extraction, such as parts
of California's Central Valley, InSAR has revealed significant land subsidence rates of up to 30
centimeters per year, directly correlating with groundwater withdrawal data.

Similarly, the Gravity Recovery and Climate Experiment (GRACE) and its successor, GRACE-FO,
satellites measure variations in Earth's gravity field, which can be linked to changes in water mass.
By detecting the decrease in gravity over aquifer regions, scientists can estimate the amount of
groundwater lost over time. For example, studies in India’s Ganges Basin have utilized GRACE data
to quantify groundwater depletion at regional scales, revealing annual losses of several cubic
kilometers of water. This information is crucial for policymakers to implement sustainable
groundwater management strategies.

Case studies further illustrate the utility of space geodesy in groundwater monitoring. In California’s
Central Valley, InNSAR monitoring has documented land subsidence events linked to excessive
groundwater pumping, which risk damaging infrastructure and reducing water storage capacity. In
northern India, GRACE data has provided evidence of rapid groundwater depletion, prompting
efforts to regulate extraction and promote water conservation. In Mexico City, satellite-based
measurements have helped assess the extent of aquifer overexploitation and its implications for
urban infrastructure stability.

These technological advancements have transformed groundwater management from reactive to
proactive. Authorities can now detect early signs of overextraction, assess the effectiveness of
conservation measures, and implement policies based on reliable, large-scale data. Moreover,
satellite data can be integrated with ground-based measurements to improve the accuracy of
groundwater models, supporting sustainable resource use.

In conclusion, space geodesy has become an essential tool in detecting, quantifying, and
understanding ground water depletion. Its capacity for large-scale, continuous, and precise
measurements complements traditional methods and enhances our ability to manage groundwater
resources sustainably. As technological capabilities continue to advance, integrating space geodesy
into water management frameworks will be pivotal in addressing the global challenge of
groundwater depletion, safeguarding water security for future generations.

3. Translate the text. (1800 printed characters; time — 45 min.)
Mineral resources management through space geodesy
Space geodesy, the science of precisely measuring Earth's shape, gravity field, and rotation using
space-based technologies, has become an indispensable tool in modern mineral resource
management. By providing accurate, real-time data on Earth's physical parameters, space geodesy
enhances exploration, monitoring, and sustainable utilization of mineral resources.
One of the key contributions of space geodesy is in mineral exploration. Techniques such as Satellite
Laser Ranging (SLR), Global Navigation Satellite Systems (GNSS), and Interferometric Synthetic
Aperture Radar (InSAR) allow geologists to detect subtle surface deformations and variations in
Earth's crust that often precede mineral deposits. For instance, InNSAR has been employed to identify
ground movements associated with hydrothermal activity, which can signal the presence of
mineral-rich zones beneath the surface.
Furthermore, space geodesy aids in mapping and monitoring large-scale geological structures and
faults. Accurate data on tectonic movements help in assessing regions prone to seismic activity,
which is vital for safe mining operations and infrastructure development. In regions where mineral
deposits are associated with specific geological features, understanding the dynamics of Earth's crust
becomes crucial in pinpointing promising exploration sites.



Case studies exemplify the practical benefits of space geodesy. In the Democratic Republic of
Congo, InSAR technology has been used to monitor crustal deformations related to mineral-rich
zones, enabling more targeted exploration of coltan and gold deposits. Similarly, in Western
Australia, GNSS stations have been instrumental in mapping fault lines and understanding crustal
stability, thereby informing the planning of large-scale mining projects with minimal environmental
impact.
Space geodesy also plays a significant role in environmental monitoring related to mineral
extraction. By tracking surface subsidence caused by groundwater extraction or underground mining,
authorities can mitigate environmental hazards and prevent land degradation. The case of the
Grasberg mine in Indonesia illustrates this, where InSAR data has been used to monitor ground
stability and guide operational adjustments to prevent subsidence-related damage.
Another critical application is in resource management and policy formulation. Accurate geospatial
data supports land-use planning, ensuring that mineral extraction activities are conducted
sustainably. It also facilitates the management of transboundary mineral resources, where precise
measurements ensure fair and environmentally responsible utilization.
In conclusion, space geodesy significantly enhances mineral resources management by providing
precise, comprehensive data on Earth's physical and geological dynamics. Its applications in
exploration, environmental monitoring, and sustainable development are exemplified through
various case studies worldwide. As technology advances, the integration of space geodesy into
mineral resource management promises more efficient, safer, and environmentally conscious
exploitation of Earth's mineral wealth.

4. Translate the text. (1800 printed characters; time — 45 min.)
Land management and space geodesy
Space geodesy has revolutionized the way we understand and manage our Earth's surface, providing
precise and comprehensive data critical for effective land management. This scientific discipline
employs satellite-based techniques to measure and monitor Earth's shape, gravitational field,
rotation, and surface deformations. Its applications are vast, spanning from urban planning to
environmental conservation, and its contributions have become indispensable in addressing
contemporary land management challenges.
One of the primary tools of space geodesy is Global Navigation Satellite Systems (GNSS), such as
GPS, GLONASS, Galileo, and BeiDou. These systems enable highly accurate positioning and
movement tracking of points on Earth's surface. By deploying a network of continuously operating
reference stations, geodesists can detect subtle land subsidence, uplift, or deformation over time.
This capability is critical in urban environments where infrastructure stability depends on precise
ground assessments. For instance, in the city of Mexico City, GNSS data has been used to monitor
ground subsidence caused by groundwater extraction. Continuous measurement revealed subsidence
rates exceeding 30 centimeters annually in some areas, informing policies to regulate water use and
mitigate damage to infrastructure.
Another significant technique is Satellite Laser Ranging (SLR), which involves measuring the
distance to satellites equipped with retroreflectors. SLR provides high-precision data on Earth's
shape and gravitational field, essential for establishing and maintaining global geodetic reference
frames. These frames underpin accurate land cadastral surveys and boundary delineations, ensuring
legal clarity and reducing disputes. In the context of land management, accurate boundary definition
is fundamental for property rights, urban development, and resource allocation.
Interferometric Synthetic Aperture Radar (InSAR) is another vital space geodesy tool. It uses radar
signals from satellites to detect ground movements with millimeter-level precision over large areas.
In regions prone to natural hazards like earthquakes, volcanic activity, or land subsidence, InSAR
offers early warning and risk assessment capabilities. For example, in the San Francisco Bay Area,
InSAR data has been instrumental in quantifying land deformation related to earthquake cycles,
guiding urban planning and infrastructure reinforcement.
Case studies worldwide exemplify the practical benefits of space geodesy in land management. In the
Netherlands, a country with a dense network of polders and flood protection infrastructure, space
geodesy techniques have been used to monitor subsidence and sea-level rise. The data has informed
the design and adjustment of dykes and floodgates, enhancing resilience against climate change.
Similarly, in India, space geodetic measurements have supported land reclamation projects along the



coast and in flood-prone delta regions, ensuring sustainable development while minimizing
environmental impacts.

In Africa, ongoing projects utilize space geodesy to establish reliable cadastral systems in rural and
peri-urban areas, facilitating land tenure security and economic development. By providing accurate,
timely data, these technologies help governments and communities manage land resources
effectively, reduce conflicts, and promote sustainable growth.

Overall, space geodesy serves as a cornerstone for modern land management, offering precise,
large-scale, and continuous monitoring capabilities that were previously unattainable. Its integration
with Geographic Information Systems (GIS) and remote sensing enhances decision-making
processes, ensuring sustainable development, environmental protection, and legal certainty in land
use. As satellite technology advances, the scope and accuracy of geodetic data will expand, further
empowering land managers worldwide to address the complex challenges of the 21st century.

5. Translate the text. (1800 printed characters; time — 45 min.)

“Can Space Geodesy Facilitate Studying Other Planets?”
The remarkable success of space geodesy in monitoring Earth’s dynamic systems raises an intriguing
question: could these same techniques revolutionize our understanding of other planets? The answer
lies in adapting terrestrial geodetic methods to extraterrestrial environments, where they could
unlock secrets of planetary interiors, surface evolution, and even potential habitability.
Traditional Earth-based geodesy relies on established infrastructure—global networks of ground
stations, precisely tracked satellites, and well-defined reference frames. Translating this approach to
other planets presents unique challenges but also extraordinary opportunities. Lunar laser ranging,
conducted since the Apollo missions using retroreflectors left on the Moon’s surface, provides the
longest-running example of extraterrestrial geodesy, having measured the Moon’s recession from
Earth (3.8 cm/year) and tested fundamental physics. This success story suggests how more
comprehensive geodetic systems could operate on planetary bodies.
Mars represents the most compelling candidate for full planetary geodesy. NASA’s InSight mission
(2018-2022) demonstrated the value of geophysical monitoring with its seismometer and heat probe,
but lacked the orbital geodetic component that Earth missions take for granted. A future Mars
geodesy network might include:
- Satellite constellations equipped with laser altimeters and intersatellite ranging systems to map the
gravity field and track seasonal CO: ice cap changes
- Surface beacons acting as fixed reference points for crustal deformation studies
- Orbiting radio transponders to measure rotation variations revealing core dynamics
The technical hurdles are significant—planetary geodesy requires autonomous systems capable of
long-term operation without human intervention, and must account for unfamiliar environments like
Mars’ dust storms or Europa’s radiation belts. However, miniaturized atomic clocks, quantum
sensors, and Al-driven data processing are making such systems increasingly feasible.
Beyond the Moon and Mars, geodesy could probe ocean worlds like Europa and Enceladus. Precise
gravity measurements from orbit might detect subsurface ocean tides, while laser altimetry could
measure ice shell flexing. Venusian geodesy, despite the hostile surface conditions, could use
orbiting probes to study volcanic activity through subtle topographic changes.
Perhaps most importantly, planetary geodesy would provide the spatial framework for future
exploration—the "GPS of Mars" for rovers and astronauts, or the reference network for lunar
construction. As we prepare for sustained human presence beyond Earth, developing extraterrestrial
geodesy may prove not just scientifically valuable, but operationally essential. The techniques
refined on Earth are ready to go interplanetary, promising to reveal other worlds with the same
precision we now apply to our own.

6. Translate the text. (1800 printed characters; time — 45 min.)
The role of space geodesy in monitoring tectonic shifts
Space geodesy plays a pivotal role in advancing our understanding of tectonic shifts and the dynamic
nature of Earth's crust. As a collection of precise measurement techniques that utilize satellite
technology to determine the Earth's shape, orientation, and gravity field, space geodesy provides
invaluable insights into the movements of tectonic plates and the deformation of the Earth's surface
over time. These techniques, including Global Navigation Satellite Systems (GNSS), Very Long



Baseline Interferometry (VLBI), Satellite Laser Ranging (SLR), and Doppler Orbitography and
Radiopositioning Integrated by Satellite (DORIS), enable scientists to monitor subtle shifts in Earth's
crust with remarkable accuracy.

The continuous measurement capabilities of space geodesy allow for real-time observation of plate
motions, which are typically on the order of centimeters per year. Such precise tracking is essential
for understanding the mechanics of plate boundaries, identifying zones of strain accumulation, and
assessing earthquake risk. For instance, GNSS networks installed across fault zones record the
gradual build-up of elastic strain that may be released suddenly during seismic events. This data aids
in identifying regions where stress is concentrating, providing crucial information for earthquake
forecasting and hazard mitigation.

Furthermore, space geodesy enhances our comprehension of post-seismic deformation, revealing
how the Earth's crust responds after major earthquakes. By monitoring the slow relaxation and
ongoing adjustments in the crust, scientists can better model the seismic cycle and improve
predictions of future activity. Beyond earthquakes, these techniques are instrumental in studying
ongoing tectonic processes such as continental drift, mountain building, and the formation of rift
valleys.

Another significant contribution of space geodesy is in the validation and refinement of geophysical
models of Earth's interior and surface processes. Precise measurements of tectonic plate velocities
and deformation patterns inform theories about mantle convection, crustal rheology, and the forces
driving plate motions. This integrated understanding helps to contextualize tectonic shifts within
broader geodynamic frameworks.

In addition, space geodesy contributes to global efforts to monitor and respond to natural hazards. By
providing accurate, high-resolution data on crustal movements, it supports early warning systems for
earthquakes and volcanic activity, ultimately aiding in disaster preparedness and resilience. Its
applications also extend to monitoring glacial rebound, sea-level rise, and other climate-related
processes that influence tectonic behavior.

In summary, space geodesy serves as an essential tool in the modern study of Earth's tectonics. Its
ability to produce highly precise, continuous measurements of Earth's surface movements has
revolutionized our understanding of tectonic shifts, enabling scientists to better predict, prepare for,
and respond to the Earth's dynamic processes. As satellite technology advances, the role of space
geodesy in monitoring Earth's tectonic activity will only become more vital, fostering deeper insights
into our planet's ongoing evolution.

7. Translate the text. (1800 printed characters; time — 45 min.)
Does Al Play Any Role in Space Geodesy? A Case Study of Modern Geodetic Revolution
The integration of artificial intelligence into space geodesy has transformed this precision-driven
science from a data-processing discipline into a predictive, self-optimizing system. A compelling
case study emerges from the European Space Agency's (ESA) Swarm mission, where machine
learning  algorithms have revolutionized how we interpret Earth's magnetic field
data—demonstrating Al's growing indispensability across geodetic applications.
When ESA launched the Swarm constellation in 2013 to study Earth's magnetic field, scientists faced
an unexpected challenge: the satellites' vector field magnetometers required continuous calibration
against solar wind disturbances. Traditional physical models struggled with the complex, nonlinear
interactions between spacecraft systems and the space environment. The breakthrough came when
researchers implemented neural networks trained on historical satellite telemetry and solar activity
data. These Al systems now autonomously correct instrument drifts in real-time, improving data
accuracy by 35% compared to conventional methods—equivalent to recovering an entire year's
worth of scientific observations from the mission's lifespan.
This success story reflects broader Al applications reshaping space geodesy. In satellite orbit
determination, recurrent neural networks now predict atmospheric drag effects with 90% greater
accuracy than physical models alone, crucial for maintaining precise positioning of geodetic
satellites. The NASA-ISRO NISAR mission will employ Al to automatically classify surface
deformation patterns from interferometric radar data, distinguishing between earthquake precursors,
groundwater extraction effects, and volcanic inflation without human intervention.
Perhaps most remarkably, Al enables synergistic analysis across geodetic techniques. At the German



Geodetic Research Institute, a transformer-based model assimilates data from GNSS stations, gravity
satellites, and InSAR measurements to predict crustal strain accumulation. During 2021 testing in
California, the system identified anomalous deformation patterns along the San Andreas Fault that
conventional analysis missed—patterns later confirmed by seismic monitoring networks.

The challenges remain significant: Al models require meticulous training using curated geodetic
datasets, and their "black box" nature sometimes clashes with geodesy's demand for metrological
traceability. Yet the benefits—automated signal extraction from noisy data, real-time system
adjustments, and discovery of hidden patterns in multi-terabyte geodetic datasets—are propelling Al
from auxiliary tool to core methodology. As quantum positioning systems and next-generation
gravity missions come online, Al's role will only expand, making space geodesy not just more
precise, but profoundly more intelligent about our changing planet.

8. Translate the text. (1800 printed characters; time — 45 min.)
The History of Space Geodesy and Navigation
The development of space geodesy and navigation is a fascinating journey that spans centuries,
evolving from early astronomical observations to today’s ultra-precise satellite-based systems. This
field has revolutionized our understanding of Earth’s shape, gravity, and rotation while enabling
global positioning technologies essential for modern life.
Early Foundations: Astronomy and Geodesy
The roots of geodesy—the science of measuring Earth—date back to ancient Greece, where scholars
like Eratosthenes (276—194 BCE) estimated Earth’s circumference using simple geometry and solar
angles. For centuries, geodesy relied on ground-based triangulation, but limitations in accuracy and
global coverage persisted.
The 17th and 18th centuries saw advances in astronomy and mathematics, with Isaac Newton’s
theories on gravity and Earth’s oblate shape laying the groundwork for modern geodesy. By the 19th
century, precise land surveys and the development of the metric system improved measurements, yet
a truly global understanding of Earth’s geodynamics remained elusive.
The Space Age Revolution
The launch of Sputnik 1 in 1957 marked the dawn of space geodesy. Scientists discovered they could
track the satellite’s orbit using radio signals, revealing subtle variations in Earth’s gravity. This
breakthrough led to the first satellite geodesy missions, such as NASA’s Vanguard and Transit
programs, which improved geodetic models and introduced early satellite navigation for military and
maritime use.
In the 1960s and 70s, new techniques emerged:
- Satellite Laser Ranging (SLR) used precise laser pulses to measure distances to
retroreflector-equipped satellites, refining knowledge of Earth’s shape and tectonic movements.
- Very Long Baseline Interferometry (VLBI) employed radio telescopes to observe distant quasars,
enabling unprecedented tracking of Earth’s rotation and crustal motion.
- Doppler Orbitography (DORIS) and other radio-tracking methods enhanced satellite orbit
determination.
The Rise of Global Navigation Satellite Systems (GNSS)
The U.S. Global Positioning System (GPS), developed in the 1970s for military use, became fully
operational by the 1990s, revolutionizing navigation. Similar systems—Russia’s GLONASS,
Europe’s Galileo, and China’s BeiDou—followed, creating a multi-constellation GNSS
infrastructure. These systems rely on atomic clocks and precise orbital data to provide real-time
positioning anywhere on Earth.
Modern Advances and Future Directions
Today, space geodesy supports diverse applications, from earthquake monitoring to climate research.
Missions like GRACE (Gravity Recovery and Climate Experiment) map Earth’s gravity variations,
while Swarm studies the magnetic field. Future developments include:
- Quantum-based positioning for ultra-secure navigation.
- Enhanced GNSS accuracy with next-gen satellites.



- Space-based geodesy missions to other planets.
From ancient stargazing to millimeter-precision satellite measurements, space geodesy and
navigation have transformed our ability to understand and navigate our planet—and beyond.

9. Translate the text. (1800 printed characters; time — 45 min.)
The History of the Global Positioning System (GPS)
The Global Positioning System (GPS) is one of the most transformative technological advancements
of the 20th century, revolutionizing navigation, timing, and geospatial science. Its development
spans decades, driven by military needs before becoming an indispensable global utility for civilian
and scientific applications.
Origins in the Space and Cold War Era
The foundations of GPS trace back to the early days of the Space Age and Cold War competition. In
1957, the launch of Sputnik by the Soviet Union demonstrated that satellites could be tracked from
Earth using radio signals. U.S. scientists at Johns Hopkins University observed that the Doppler shift
in Sputnik’s transmissions could determine its orbit—a principle that later became key to satellite
navigation.
By the 1960s, the U.S. Navy developed the Transit system, the first operational satellite navigation
network. Transit, operational by 1964, provided positional updates for submarines and ships by
measuring Doppler shifts from passing satellites. Though limited in accuracy and requiring long
observation times, Transit proved that satellite-based navigation was feasible.
The Birth of GPS: Defense and Innovation
The U.S. Department of Defense recognized the need for a more advanced, real-time positioning
system. In 1973, the Navstar GPS program was initiated, combining ideas from earlier projects like
Transit and Air Force proposals for a space-based radio navigation system. The new system would
rely on a constellation of satellites broadcasting synchronized timing signals, allowing receivers to
calculate their position via trilateration.
The first experimental GPS satellite launched in 1978, and by the mid-1980s, the system was being
tested for military use. A key breakthrough was the deployment of atomic clocks on satellites,
ensuring precise timing—critical for accurate positioning. However, early GPS was reserved
primarily for U.S. military applications, with intentional signal degradation (Selective Availability)
limiting civilian accuracy.
Civilian Access and Global Expansion
The 1990s marked a turning point for GPS. During the Gulf War (1990-91), military forces relied
heavily on early GPS devices, even using civilian-grade receivers due to insufficient military
hardware. This demonstrated the system’s strategic value and accelerated its development.
In 1995, GPS achieved full operational capability with a complete 24-satellite constellation. Five
years later, under President Bill Clinton, the U.S. government discontinued Selective Availability,
drastically improving civilian GPS accuracy from ~100 meters to within 10-20 meters. This decision
unlocked a wave of innovation, enabling applications in aviation, shipping, agriculture, and everyday
consumer navigation.
Modern GPS: Ubiquity and Advancements
Today, GPS is embedded in nearly every aspect of modern life, from smartphone navigation and
ride-sharing apps to precision farming and disaster response. The system has also evolved with
modernization efforts:
- Newer satellites (GPS III) offer stronger signals and improved resistance to jamming.
- Augmentation systems (WAAS, EGNOS) enhance accuracy for aviation and surveying.
- Integration with other GNSS (Galileo, GLONASS, BeiDou) ensures global reliability.
The Future of GPS
Emerging technologies like quantum navigation, Al-driven signal processing, and low-Earth orbit
(LEO) enhancements promise even greater precision. Meanwhile, GPS remains vital for scientific
research, from tracking tectonic shifts to synchronizing global financial networks.
From its military origins to its role as a cornerstone of modern infrastructure, GPS stands as a
testament to human ingenuity—a system that reshaped how we navigate, communicate, and
understand our world.



10. Translate the text. (1800 printed characters; time — 45 min.)
Global Navigation Satellite Systems (GNSS): The Backbone of Modern Positioning
The development of Global Navigation Satellite Systems (GNSS) represents one of humanity’s
greatest technological achievements, revolutionizing how we navigate, synchronize time, and
observe Earth. These satellite constellations provide precise positioning and timing services globally,
enabling applications ranging from everyday smartphone navigation to advanced scientific research.
The Origins of Satellite Navigation
The concept of satellite-based navigation emerged during the early years of the Space Age.
Following the launch of Sputnik in 1957, scientists discovered they could track satellites by
analyzing radio signal Doppler shifts. This principle led the U.S. Navy to develop the Transit system,
the world’s first operational satellite navigation network, which became functional in 1964. While
revolutionary for its time, Transit had limitations, including intermittent coverage and positioning
delays, prompting the need for more advanced systems.
The Rise of GPS and the GNSS Era
The U.S. Department of Defense pioneered the modern GNSS era with the Global Positioning
System (GPS), conceived in 1973 to provide continuous, real-time positioning for military
operations. The first GPS satellite launched in 1978, and by 1995, the constellation reached full
operational capability with 24 satellites. Initially reserved for military use, GPS was made fully
available to civilians in 2000 when Selective Availability—a deliberate degradation of public
signals—was discontinued. This decision unlocked unprecedented accuracy for civilian applications,
catalyzing a global technological revolution.
Recognizing the strategic importance of satellite navigation, other nations developed their own
systems. Russia’s GLONASS, initiated in the Soviet era, became fully operational in 1995 but faced
challenges after the USSR’s collapse before being restored in the 2000s. The European Union
launched Galileo, a civilian-controlled system offering high-precision services, with initial
operations beginning in 2016. Meanwhile, China’s BeiDou system evolved from a regional network
to a global constellation, achieving worldwide coverage in 2020. These systems, together with
regional augmentations like Japan’s QZSS and India’s NavIC, form today’s multi-constellation
GNSS infrastructure.
How GNSS Works
GNSS relies on constellations of satellites orbiting Earth, each transmitting precise timing signals. A
receiver calculates its position by measuring the time delay of signals from at least four satellites,
using trilateration to determine latitude, longitude, altitude, and time. Atomic clocks onboard the
satellites ensure nanosecond-level timing accuracy, which is critical for both positioning and
synchronization applications.
Atmospheric disturbances, signal obstructions, and orbital errors can affect accuracy, but advanced
techniques such as Real-Time Kinematic (RTK) positioning and Differential GNSS (DGNSS)
correct these errors, enabling centimeter-level precision for surveying, agriculture, and autonomous
vehicles.
Applications and Societal Impact
GNSS has become indispensable across industries. Transportation relies on it for aviation navigation,
maritime routing, and autonomous vehicle guidance. Precision agriculture uses GNSS for automated
machinery and soil monitoring, while disaster management employs it for earthquake and flood
tracking. Telecommunications and financial networks depend on GNSS for time synchronization,
ensuring seamless global transactions.
Scientific research also benefits immensely, with GNSS aiding in climate studies, tectonic plate
monitoring, and space weather observation. Geodesy missions like the GRACE-FO satellites use
GNSS-derived data to measure Earth’s gravity field and water distribution, providing insights into
climate change.
Challenges and Future Developments
Despite its success, GNSS faces vulnerabilities such as signal jamming, spoofing, and space weather
interference. To address these, next-generation satellites incorporate stronger encryption,
anti-jamming features, and backup systems like eLoran for terrestrial navigation resilience.
Future advancements include:
- Multi-frequency and multi-constellation receivers for enhanced accuracy.



- Integration with 5G and IoT networks for seamless positioning in urban environments.

- Quantum-enhanced navigation for ultra-secure, jamming-resistant systems.

- Lunar GNSS concepts to support future Moon missions.

Conclusion

From its military origins to its role as a global utility, GNSS has transformed how humanity interacts
with space and time. As technology evolves, these systems will continue to push the boundaries of
navigation, science, and connectivity, ensuring their place as a cornerstone of modern civilization.

11. Translate the text. (1800 printed characters; time — 45 min.)
The History of Satellite Laser Ranging: Precision Measurements from Space
The development of Satellite Laser Ranging (SLR) represents a remarkable achievement in space
geodesy, enabling millimeter-level measurements of Earth-satellite distances that have
revolutionized our understanding of Earth's shape, gravity field, and tectonic movements. This
technology has evolved from humble beginnings in the early Space Age to become a cornerstone of
modern geodetic research.
The origins of SLR can be traced to the late 1950s, when scientists first began experimenting with
laser technology for space applications. The successful launch of Sputnik in 1957 demonstrated the
potential of satellite tracking, but traditional radio methods lacked the precision needed for advanced
geodetic studies. In 1964, NASA's Goddard Space Flight Center conducted the first successful laser
ranging experiment using the Beacon-B satellite, achieving meter-level accuracy - a groundbreaking
accomplishment at the time.
The true potential of SLR became apparent in 1965 with the launch of the specially designed
GEOS-1 satellite, equipped with retroreflectors for laser ranging. This mission marked the beginning
of dedicated SLR satellites and demonstrated the technology's ability to measure distances with
decimeter accuracy. Throughout the 1970s, international cooperation expanded SLR capabilities,
with stations established worldwide and improvements in laser technology pushing accuracy to the
centimeter level.
A major milestone came with the launch of LAGEOS-1 in 1976, a passive satellite covered with
retroreflectors specifically designed for laser ranging. This mission, followed by LAGEOS-2 in
1992, provided long-term data sets that enabled precise measurements of tectonic plate motion, Earth
rotation variations, and the gravity field. The millimeter-level accuracy achieved by the 1990s
transformed SLR into a fundamental tool for defining the International Terrestrial Reference Frame
(MexyHapoaHasi CUCTEMa HA3eMHBIX KOOPJIMUHAT).
Modern SLR systems continue to push technological boundaries, with applications extending beyond
Earth studies. The technique proved crucial for the Gravity Recovery and Climate Experiment
(GRACE) missions, providing independent verification of satellite orbits. Lunar Laser Ranging,
using retroreflectors placed on the Moon by Apollo missions, has provided unique insights into lunar
physics and tests of general relativity.
Today, the International Laser Ranging Service coordinates a global network of stations that support
Earth science, satellite navigation, and fundamental physics research. As we look to the future,
next-generation SLR systems promise even greater accuracy and data rates, ensuring this technology
remains vital for space geodesy and our understanding of Earth's dynamic systems.

12. Translate the text. (1800 printed characters; time — 45 min.)
The History of Very Long Baseline Interferometry: Revolutionizing Astronomical and Geodetic
Measurements
The development of Very Long Baseline Interferometry (VLBI) stands as one of the most significant
breakthroughs in radio astronomy and space geodesy, enabling unprecedented angular resolution and
precision in measuring Earth's orientation and celestial positions. This remarkable technique
emerged from the convergence of radio astronomy and precision timing technologies during the
mid-20th century, fundamentally transforming our ability to study both the cosmos and our planet.
The foundations of VLBI were laid in the 1950s when radio astronomers first demonstrated
interferometry using connected antennas. However, the revolutionary concept of independent



recording with atomic clock synchronization emerged in 1967 through separate proposals by
Canadian and American researchers. The first successful VLBI observations occurred that same year,
when teams in Canada and the United States independently demonstrated the technique's potential by
observing distant quasars with separated radio telescopes.

The 1970s witnessed rapid advancements in VLBI technology, driven by improvements in atomic
clocks, magnetic tape recording systems, and correlation techniques. NASA's Crustal Dynamics
Project in the 1980s marked a turning point, employing VLBI to measure continental drift and Earth
rotation parameters with unprecedented accuracy. This period saw the establishment of dedicated
geodetic VLBI networks, including the NASA Deep Space Network and international collaborations
that expanded the technique's global reach.

VLBI achieved a major milestone in 1989 with the first space-based implementation through Japan's
HALCA satellite, demonstrating the feasibility of space VLBI. The technique proved particularly
valuable for maintaining celestial and terrestrial reference frames, with the International Celestial
Reference Frame (ICRF) being based primarily on VLBI observations of extragalactic radio sources.
By the 1990s, VLBI had become an essential tool for monitoring Earth orientation parameters critical
for satellite navigation and space exploration.

The 21st century has brought digital revolution to VLBI, with e-VLBI systems enabling real-time
data transfer and correlation. Modern VLBI networks like the International VLBI Service for
Geodesy and Astrometry continue to refine measurements of Earth's rotation and crustal motion,
while astronomical applications probe the most distant reaches of the universe. As we look to the
future, next-generation VLBI systems promise even greater sensitivity and resolution, maintaining
this remarkable technology's vital role in both Earth sciences and fundamental astronomy.

13. Translate the text. (1800 printed characters; time — 45 min.)
The History of Doppler Orbitography and Radiopositioning (DORIS): Precision Tracking from
Space
The development of the Doppler Orbitography and Radiopositioning Integrated by Satellite (DORIS)
system represents a pivotal advancement in satellite tracking and geodesy, enabling unprecedented
precision in orbit determination and Earth observation. Born from the need for accurate satellite
navigation and geodetic measurements, DORIS has evolved into a cornerstone of space-based
positioning, contributing to global geophysical studies and climate monitoring.
Origins in Doppler Tracking
The foundations of DORIS trace back to the early days of satellite tracking in the 1960s, when
scientists first utilized the Doppler effect—the frequency shift of radio signals caused by relative
motion—to determine satellite orbits. The U.S. Navy’s Transit system, an early satellite navigation
network, demonstrated the potential of Doppler-based positioning, inspiring further refinements in
tracking accuracy.
By the 1970s, France’s Centre National d’Etudes Spatiales (CNES) recognized the need for a
high-precision system to support its Earth observation missions. Traditional radar and optical
tracking methods were limited by atmospheric interference and ground station coverage, prompting
CNES to develop a new approach: a ground-to-space Doppler system that would provide continuous,
global coverage with minimal infrastructure.
Birth of DORIS: A French Innovation
The DORIS system was conceived in the early 1980s as a dual-purpose tool for precise orbit
determination (POD) and ground beacon positioning. Unlike GPS, which relies on satellites
transmitting to receivers, DORIS inverts the concept: a network of ground beacons emits stable radio
signals, which are received by satellites equipped with ultra-stable oscillators (USOs). By analyzing
the Doppler shift of these signals, scientists can compute the satellite’s orbit with centimeter-level
accuracy while simultaneously determining the positions of the ground beacons.
The first DORIS receiver flew aboard SPOT-2, France’s Earth observation satellite, launched in
1990. This mission validated the system’s capabilities, proving its ability to support high-precision
altimetry and geodetic applications. Soon after, DORIS became a critical instrument for
oceanography and climate science, particularly with the launch of TOPEX/Poseidon (1992), a joint
U.S.-French mission that revolutionized sea-level monitoring.



Expansion and Scientific Contributions
Throughout the 1990s and 2000s, DORIS expanded into a global geodetic infrastructure, with over
50 beacons deployed worldwide. Its applications grew beyond orbit determination to include:
- Monitoring tectonic plate movements with millimeter-level precision.
- Improving altimetry missions like Jason-1, Jason-2, and Sentinel-6, which rely on DORIS for sea
surface height measurements.
- Contributing to the International Terrestrial Reference Frame (ITRF), a cornerstone of global
geodesy.
One of DORIS’s most remarkable achievements was its role in verifying continental drift and
post-glacial rebound, providing empirical data that enhanced our understanding of Earth’s dynamic
crust.
Modern DORIS and Future Prospects
Today, DORIS remains an essential component of multi-technique geodesy, working alongside GPS,
SLR, and VLBI to maintain global reference systems. Modern DORIS receivers, such as those on
Sentinel-3 and SWOT (Surface Water and Ocean Topography), feature improved signal processing
and lower power consumption, ensuring continued relevance in an era of advancing satellite
navigation.
Looking ahead, DORIS is expected to play a key role in next-generation Earth observation missions,
including studies of ice sheet dynamics and hydrological cycles. Innovations like onboard
autonomous navigation and enhanced frequency standards may further boost its accuracy, solidifying
its place in the future of space geodesy.
Conclusion
From its origins in Doppler tracking to its current status as a pillar of precision geodesy, DORIS
exemplifies how targeted engineering can yield profound scientific benefits. By enabling
unparalleled orbit determination and ground positioning, it has not only advanced satellite missions
but also deepened our understanding of Earth’s ever-changing surface. As space technology
progresses, DORIS will continue to be a vital tool for exploring our planet—and beyond.

14. Translate the text. (1800 printed characters; time — 45 min.)
Precision Navigation: The Pinnacle of Space-Based Positioning
Precision navigation stands as one of the most transformative applications of space-based
positioning systems, revolutionizing how humanity traverses and interacts with the physical world.
This technological marvel, born from the convergence of orbital mechanics, atomic timekeeping, and
advanced signal processing, has evolved from military-grade positioning to become an indispensable
civilian utility that permeates nearly every aspect of modern life.
The journey toward precision navigation began in earnest during the Cold War era, when the United
States Department of Defense recognized the strategic need for accurate, all-weather positioning.
The development of the Global Positioning System (GPS) in the 1970s marked a watershed moment,
introducing the concept of using precisely timed signals from orbiting satellites to determine location
anywhere on Earth. Early military applications demonstrated positioning accuracy within meters, but
the true revolution came when this capability was extended to civilian use.
As satellite constellations expanded and technology advanced, precision navigation systems achieved
remarkable improvements in accuracy. The turn of the millennium saw the introduction of
differential correction techniques that could compensate for atmospheric distortions and orbital
perturbations, pushing positioning precision from meters to centimeters. This leap forward enabled
applications that were previously unimaginable, from autonomous farming equipment that can
navigate fields with centimeter-level precision to construction machinery that follows digital
blueprints with millimeter accuracy.
The aviation industry has been particularly transformed by precision navigation. Modern aircraft rely
on space-based augmentation systems like WAAS and EGNOS to perform precision approaches in
all weather conditions, dramatically improving safety while reducing reliance on ground-based
navigation aids. Similarly, maritime navigation has evolved from celestial wayfinding to automated
docking systems guided by real-time satellite positioning, significantly enhancing the safety and
efficiency of global shipping.
Perhaps the most profound impact of precision navigation can be seen in the realm of autonomous
systems. Self-driving vehicles, delivery drones, and robotic systems all depend on the seamless



integration of GNSS positioning with inertial sensors and machine vision. This technological
synergy enables these systems to understand their position in space with extraordinary precision,
opening new frontiers in transportation and logistics.

Scientific applications of precision navigation have equally far-reaching implications. Geodesists use
these systems to measure tectonic plate movements with millimeter precision, while climate
scientists track sea level rise and ice sheet dynamics with unprecedented accuracy. The technology
has become so fundamental that it now serves as the backbone for time synchronization in financial
networks, telecommunications, and power grids, where microsecond precision is critical for
operations.

Looking to the future, precision navigation continues to push boundaries. Emerging technologies like
quantum-enhanced positioning and low-Earth orbit augmentation promise to deliver even greater
accuracy and reliability. As humanity expands its presence beyond Earth, these same principles are
being adapted for lunar and planetary navigation, ensuring that precision wayfinding will remain an
essential tool in our exploration of the cosmos.

The story of precision navigation is one of remarkable technological achievement, demonstrating
how space-based systems have transformed from specialized military tools into fundamental
infrastructure that quietly powers our modern world. Its continued evolution promises to unlock new
possibilities in transportation, science, and exploration, reinforcing its status as one of the most
impactful applications of space technology.

15. Translate the text. (1800 printed characters; time — 45 min.)

Geodynamic Studies: Unveiling Earth's Hidden Movements Through Space Navigation

The precise measurement capabilities of space navigation systems have revolutionized our
understanding of Earth's dynamic processes, transforming geodynamic studies from theoretical
models into a data-rich science of planetary motion. By leveraging satellite positioning technologies,
scientists can now track the imperceptibly slow but powerful movements that shape our planet's
surface with millimeter-level precision, revealing the intricate dance of tectonic plates, the subtle
rebound of ancient ice sheets, and the silent deformation preceding earthquakes.

The marriage between space navigation and geodynamics began in earnest during the late 20th
century, when the first Global Positioning System (GPS) satellites demonstrated their potential
beyond military applications. Early adopters recognized that the same signals enabling ship
navigation could detect continental drift when permanent ground stations recorded their positions
over years. This realization birthed a new era of tectonic monitoring, with dense GPS networks
deployed across fault zones like California's San Andreas and Japan's Pacific coast, capturing in real
time the relentless creep of crustal plates moving at fingernail-growth speeds.

Modern multi-constellation GNSS systems, augmented by complementary space geodetic techniques
like SLR and VLBI, have created an unprecedented global observatory for planetary dynamics. The
International GNSS Service (IGS) now maintains hundreds of continuously operating reference
stations that collectively measure how Earth's surface flexes under the weight of melting glaciers,
how mantle convection redistributes mass beneath our feet, and how the planet's rotation subtly
changes as angular momentum shifts between the solid Earth and its fluid envelopes. These
measurements have resolved century-old geological debates, proving for instance that India
continues to push into Asia at 5 cm/year, building the Himalayas in slow motion.

Perhaps the most profound contribution has been in earthquake science. Space geodesy revealed that
tectonic strain accumulates elastically for decades before being violently released in quakes, allowing
researchers to map seismic hazard with newfound precision. The 2011 Tohoku earthquake in Japan
demonstrated this power tragically when GPS data showed the seafloor had lurched 60 meters
eastward—a measurement that revolutionized tsunami warning systems. Similarly, volcanic
observatories now incorporate real-time GNSS measurements to detect magma chamber inflation,
sometimes providing early warnings of impending eruptions.

Looking beyond traditional tectonics, space navigation has uncovered surprising geodynamic
phenomena. It measures how Earth's surface bounces back after ice age glaciers melted (post-glacial
rebound), how groundwater extraction causes land subsidence in megacities, and even how
atmospheric pressure deforms the planet's crust daily. These observations feed into fundamental
physics, testing Einstein's theory of general relativity through precise measurements of how Earth's



mass distribution affects orbiting satellites.
As we enter the 2020s, next-generation space geodetic systems promise to further illuminate Earth's
hidden movements. NASA's upcoming NISAR radar mission will combine InSAR with GPS to track
surface deformation globally, while new quantum-based sensors may push measurement precision
beyond current limits. These advances will not only deepen our understanding of planetary
mechanics but also enhance society's resilience to geohazards—proving that the quiet revolution of
space-based geodynamics continues to reshape both our planet's science and our relationship with its
restless surface.

16. Translate the text. (1800 printed characters; time — 45 min.)
Climate Change Research: Decoding Earth's Transformations Through Space Geodesy
Space geodesy has emerged as an indispensable tool in climate change research, providing an
unparalleled perspective on how human activity and natural processes are reshaping our planet. By
harnessing precise measurements from satellite constellations, laser-ranging systems, and
radio-interferometry networks, scientists can quantify environmental changes with millimeter
accuracy across global scales—from melting ice sheets to shifting ocean currents—transforming
abstract climate models into concrete, measurable realities.
The unique capability of space geodetic techniques to track mass redistribution has revolutionized
our understanding of the water cycle's role in climate dynamics. Missions like GRACE (Gravity
Recovery and Climate Experiment), which flew twin satellites in 2002, demonstrated how subtle
changes in Earth's gravity field could reveal groundwater depletion in California's Central Valley,
glacial melt in Greenland, and even the drying of the Amazon basin. These observations provided the
first direct evidence of how terrestrial water storage responds to climate variability, proving that
space geodesy could see what traditional methods missed—the invisible movement of billions of
tons of water between continents, oceans, and the atmosphere.
Precision altimetry, another cornerstone of space geodesy, has rewritten our knowledge of sea-level
rise. Satellite radar altimeters, calibrated by laser-ranging networks and corrected using GNSS
positioning, have compiled a 30-year record showing global mean sea level rising at accelerating
rates—from 2.1 mm/year in the 1990s to over 4 mm/year today. Crucially, these measurements
distinguish between thermal expansion of warming oceans and water influx from melting land ice,
revealing that Greenland alone now contributes nearly 1 mm/year to sea-level rise. Such data have
become foundational for the Intergovernmental Panel on Climate Change (IPCC) assessments,
turning satellite observations into the gold standard for tracking this existential threat.
The cryosphere's transformation is particularly visible through space geodetic lenses. GNSS
receivers planted on ice sheets measure their vertical rebound as weight disappears, while satellite
interferometry maps glacier flow speeds changing in response to warming. These techniques
uncovered alarming accelerations—Antarctica's Thwaites Glacier doubling its flow rate since 2000,
or Swiss Alps glaciers losing 10% of their volume in just five years. Perhaps most strikingly, space
geodesy revealed "glacial earthquakes," seismic signals generated as massive icebergs calve into
warming seas, a phenomenon unknown before satellite monitoring.
Atmospheric studies also benefit from geodesy's precision. By analyzing signal delays from GNSS
satellites, researchers reconstruct tropospheric water vapor content—a key greenhouse gas—while
ionospheric disturbances help track solar influences on climate. These measurements feed weather
prediction models and monitor stratospheric cooling, an unexpected side effect of CO: increase that
satellites detected decades before ground stations.
Looking ahead, next-generation space geodetic systems promise even deeper climate insights.
NASA-ISRO's NISAR mission will combine radar and GPS to track ecosystem carbon flows, while
future gravity missions aim to monitor permafrost thaw and ocean heat uptake. As climate tipping
points approach, space geodesy stands as our most objective witness—its unblinking satellites
chronicling a changing planet, providing the hard numbers that drive both scientific understanding
and global policy responses to humanity's greatest challenge.

17. Translate the text. (1800 printed characters; time — 45 min.)

Satellite Orbit Control: The Precision Art of Space Geodesy
The silent ballet of artificial satellites across Earth's orbital highways represents one of space
geodesy's most critical yet least visible achievements. Behind every Earth observation mission,



navigation signal, and communication relay lies an intricate framework of orbital control—a
discipline where millimeter-level positioning meets celestial mechanics to maintain humanity's vital
space infrastructure.
The challenge of satellite orbit control begins with the harsh realities of space physics. Even in the
vacuum of orbit, satellites face subtle but relentless perturbations: atmospheric drag at high altitudes,
gravitational tugs from the Moon and Sun, radiation pressure from solar photons, and even the faint
push of Earth's reflected infrared energy. Left unchecked, these forces would distort orbits, degrade
mission performance, and eventually render satellites useless. Space geodesy provides the
antidote—an ever-evolving toolkit of measurement and correction techniques that keep satellites
exactly where they belong.
Modern orbit control relies on a symphony of geodetic techniques. Laser ranging stations fire
ultra-short pulses at retroreflector-equipped satellites, measuring return times to calculate distance
with millimeter precision. Doppler tracking systems like DORIS monitor subtle frequency shifts in
radio signals to detect orbital deviations. GNSS receivers onboard satellites themselves now enable
autonomous orbit determination, comparing signals from multiple navigation constellations to
pinpoint their position in real time. These measurements feed into sophisticated orbital models that
account for everything from Earth's oblateness to relativistic time dilation effects.
The applications of precise orbit control span across critical space missions. Earth observation
satellites like Europe's Sentinel fleet require orbit knowledge better than 2 cm to maintain the exact
repeat ground tracks needed for climate monitoring. Gravity field missions like GRACE-FO demand
even greater precision, as their twin satellites must sense infinitesimal distance changes caused by
mass variations beneath them. Even GNSS constellations—the backbone of global
navigation—depend on continuous orbit corrections to ensure their timing signals remain accurate to
nanoseconds.
Recent advances are pushing orbit control into new frontiers. Al-driven predictive models now
anticipate orbital decay patterns, allowing satellites to optimize fuel use for station-keeping.
Ultra-precise drag compensation systems are being tested for future missions, using adjustable
surfaces to counter atmospheric effects without propellant. Perhaps most remarkably, quantum-based
sensors promise to revolutionize onboard orbit determination, potentially reducing reliance on
ground tracking networks.
As humanity's presence in space grows more congested—with megaconstellations numbering tens of
thousands of satellites—the role of space geodesy in orbital control becomes ever more vital. The
same techniques that maintain science missions now help prevent catastrophic collisions in
increasingly crowded orbital highways. From enabling climate science to preserving the space
environment, satellite orbit control stands as a testament to how space geodesy's invisible hand
guides humanity's orbital endeavors with quiet but indispensable precision.

18. Translate the text. (1800 printed characters; time — 45 min.)

The History of Space Geodesy in the USSR and Russia: From Sputnik to Modern Precision

The development of space geodesy in the USSR and later Russia represents a remarkable scientific
journey, marked by groundbreaking achievements that have shaped global understanding of Earth's
shape, gravity field, and orbital mechanics. This legacy began with the dawn of the Space Age and
continues to influence geodetic science today.

The story starts with the launch of Sputnik-1 in 1957, which unexpectedly became the first geodetic
tool of the space era. Soviet scientists quickly realized that by tracking the satellite's radio signals
and analyzing its orbital decay, they could derive unprecedented information about Earth's upper
atmosphere and gravitational characteristics. This discovery laid the foundation for dedicated
geodetic satellites, beginning with Sputnik-2 and Sputnik-3, which carried improved instrumentation
for measuring atmospheric density and Earth's oblateness.

In the 1960s, the USSR pioneered satellite laser ranging (SLR) technology, developing ground
stations capable of measuring distances to satellites equipped with retroreflectors. The Etalon
satellites, launched in 1989 as part of the GLONASS system, became some of the most precise
laser-ranging targets ever deployed, contributing significantly to the International Terrestrial
Reference Frame.

The Soviet Doppler satellite navigation system Tsikada, operational by 1979, served as both a
maritime positioning tool and a geodetic instrument. Its successor, the GLONASS system, initiated



in 1982, revolutionized space geodesy by providing continuous global coverage. Unlike the
American GPS, GLONASS's orbital configuration proved particularly valuable for high-latitude
geodetic measurements.

Russian scientists made crucial contributions to gravity field studies through specialized satellites
like GEO-IK, launched in 1981, which measured Earth's geoid with unprecedented accuracy. The
Interkosmos program facilitated international cooperation, with Soviet instruments flying on
satellites from socialist bloc countries to collect shared geodetic data.

Post-Soviet Russia maintained this legacy through missions like Resurs-DK, which combined Earth
observation with precise positioning, and ongoing GLONASS modernization. Today, Russian
geodetic stations form a vital part of global networks like the International Laser Ranging Service,
while new projects aim to deploy advanced quantum-based positioning systems.

From Sputnik's first beeps to modern millimeter-precision measurements, Russia's space geodesy
tradition has profoundly influenced how humanity understands and navigates our planet—a
testament to sustained scientific vision across changing political eras.

19. Translate the text. (1800 printed characters; time — 45 min.)
The Future of Space Geodesy: Precision Without Limits
As humanity stands on the brink of a new era in space exploration and Earth observation, space
geodesy is poised for transformative breakthroughs that will redefine our understanding of the planet
and beyond. The coming decades promise a revolution in measurement capabilities, driven by
quantum technologies, artificial intelligence, and an expanding constellation of advanced satellites
that will push the boundaries of precision to unprecedented levels.
One of the most anticipated developments lies in quantum-enhanced geodesy. Atomic
interferometers and optical clocks, already demonstrating remarkable stability in laboratories, are
being miniaturized for space deployment. These instruments will enable gravity field measurements
with orders-of-magnitude improvement in resolution, potentially revealing hidden subsurface water
movements or subtle magma shifts preceding volcanic eruptions. Quantum-entangled photon
systems could revolutionize satellite laser ranging, allowing centimeter-level precision across lunar
distances and enabling the establishment of a unified geodetic framework extending from Earth's
core to the Moon's surface.
The proliferation of small satellite constellations will create an always-on geodetic monitoring
network. Swarms of CubeSats equipped with advanced GNSS receivers and intersatellite links will
form dynamic measurement webs, capturing real-time changes in Earth's gravity field, ionosphere,
and crustal deformation with spatial and temporal resolution unimaginable today. These distributed
systems will work in concert with next-generation geodetic reference satellites, featuring drag-free
propulsion and enhanced retroreflector arrays to serve as ultra-stable fiducial points in space.
Autonomous processing powered by machine learning will transform raw geodetic data into
actionable knowledge. Neural networks trained on decades of satellite measurements will predict
tectonic stress accumulation, ice sheet instability, and atmospheric perturbations before they become
detectable through traditional means. Edge computing on orbit will allow satellites to self-adjust
their measurement strategies in response to detected anomalies, creating an intelligent, responsive
geodetic infrastructure.
Beyond Earth, space geodesy will expand its reach to lunar and planetary applications. The
establishment of a lunar geodetic network, combining landed retroreflectors, orbiting satellites, and
lunar GNSS analogs, will support Artemis-era exploration while providing new opportunities to test
fundamental physics. Mars geodesy missions will map the Red Planet's time-variable gravity field,
tracking seasonal CO: cap exchanges and potentially detecting deep aquifer systems.
Perhaps most profoundly, the integration of multi-messenger geodesy will emerge, combining
traditional space geodetic techniques with gravitational wave detectors, neutrino observatories, and
other next-generation sensors. This holistic approach will provide a four-dimensional portrait of our
dynamic planet, from its slowly convecting mantle to its ever-changing surface and atmosphere.
As these technologies mature, space geodesy will transition from being primarily an observational
tool to becoming a predictive science—anticipating earthquakes before they strike, modeling sea
level rise decades in advance, and providing the precise navigational framework needed for



autonomous vehicles whether on Earth, in orbit, or exploring distant worlds. This future of space
geodesy promises not just to measure our changing planet, but to fundamentally enhance our ability
to navigate and steward it.

20. Translate the text. (1800 printed characters; time — 45 min.)
GRACE-FO: Mapping Earth's Shifting Mass with Unprecedented Precision
The Gravity Recovery and Climate Experiment Follow-On (GRACE-FO) mission represents a
triumph of precision geodesy, continuing the groundbreaking work of its predecessor to reveal how
water, ice, and mass redistribute across our planet. Launched in May 2018 as a joint endeavor
between NASA and the German Research Centre for Geosciences (GFZ), this twin-satellite system
orbits Earth in tandem, detecting subtle variations in gravity that illuminate the invisible movements
shaping our world.
GRACE-FO's innovative measurement approach relies on the constant dance between two identical
satellites separated by about 220 kilometers in low Earth orbit. As the lead spacecraft encounters
minute changes in gravitational pull caused by underground aquifers, melting glaciers, or shifting
ocean currents, the distance to its trailing partner changes by mere microns. A sophisticated
microwave ranging system captures these infinitesimal fluctuations—accurate to one-tenth the width
of a human hair—while onboard accelerometers account for non-gravitational forces like
atmospheric drag.
Building upon the original GRACE mission (2002-2017), the Follow-On mission introduced
technological enhancements including an experimental laser ranging interferometer developed by
Germany. This instrument, 30 times more precise than the microwave system, demonstrates
next-generation capabilities for future gravity missions. The satellites also feature improved battery
life and data transmission systems, ensuring continuous monitoring even during eclipses when solar
power is unavailable.
The scientific contributions of GRACE-FO have proven invaluable across multiple disciplines.
Hydrologists track continental water storage changes with unprecedented clarity, observing drought
conditions months before surface effects become visible. Glaciologists quantify ice mass loss from
Greenland and Antarctica with enough precision to detect seasonal variations. Oceanographers map
deep ocean current changes tied to climate variability, while seismologists study gravity
perturbations associated with major earthquakes. Perhaps most crucially, GRACE-FO provides an
integrated view of the global water cycle, connecting atmospheric, surface, and subsurface water
movements in ways impossible with traditional sensors.
Operating in synergy with other Earth observation systems, GRACE-FO data calibrates altimetry
missions measuring sea level rise and informs climate models predicting future freshwater
availability. Its monthly gravity maps have become indispensable for understanding how human
water extraction, ice sheet collapse, and sea level changes interconnect across the planet.
As GRACE-FO continues its mission, it not only preserves the legacy of gravity monitoring but also
paves the way for future missions like NASA's planned GRACE-C. In an era of accelerating
environmental change, these satellite sentinels provide the hard numbers behind Earth's
transformations—quantifying where mass moves, how fast systems change, and what this means for
life on our dynamic planet. The mission stands as a testament to international scientific cooperation
and space technology's unique ability to reveal our world's hidden rhythms.

21. Look through the text. Give its brief contents (preparation time - 15 min.).

Swarm Technology: The Collective Intelligence of Distributed Systems

Swarm technology represents a paradigm shift in how autonomous systems operate, drawing
inspiration from the collective behavior of natural systems like bird flocks, fish schools, and insect
colonies. This emerging field leverages the power of multiple simple units working in concert to
achieve complex objectives that would be impossible for individual agents alone. At its core, swarm
technology embodies principles of decentralization, self-organization, and emergent
intelligence—creating robust, scalable, and adaptive systems capable of operating in dynamic



environments.
The fundamental architecture of swarm systems consists of numerous homogeneous or
heterogeneous agents—whether aerial drones, ground robots, or software bots—each equipped with
basic sensing, computation, and communication capabilities. Unlike traditional centralized systems,
swarm agents make localized decisions based on limited information from their immediate
neighbors, following simple behavioral rules that collectively produce sophisticated group dynamics.
This distributed approach eliminates single points of failure and enables the system to maintain
functionality even when individual units are compromised.
Key to swarm operation is the concept of stigmergy—indirect coordination through environmental
modification. Agents communicate by leaving digital or physical traces in their environment, which
other agents detect and respond to, creating a feedback loop of self-organized task allocation. This
mechanism allows swarms to perform complex operations like area coverage, target tracking, or
material transport without requiring global communication or centralized control.
Modern implementations of swarm technology demonstrate remarkable capabilities across diverse
domains. In precision agriculture, drone swarms autonomously map and monitor crops, sharing data
to optimize pesticide application or irrigation patterns. Search-and-rescue operations deploy robot
swarms that can systematically comb disaster zones, adapting their search pattern as they detect
survivor signatures. Military applications include collaborative surveillance and electronic warfare
systems where hundreds of small, inexpensive drones can overwhelm traditional defenses through
sheer numbers and adaptive coordination.
The technological foundations enabling these swarms include advanced distributed algorithms, mesh
networking protocols, and lightweight artificial intelligence. Bio-inspired algorithms like ant colony
optimization and particle swarm optimization provide mathematical frameworks for solving complex
pathfinding and optimization problems. Meanwhile, breakthroughs in edge computing allow
individual swarm agents to process sensor data and make decisions in real-time without relying on
cloud infrastructure.
As swarm technology matures, it faces challenges including energy efficiency constraints, the need
for robust collective decision-making mechanisms, and the development of effective human-swarm
interfaces. Future advancements may incorporate quantum-inspired optimization techniques,
neuromorphic computing for more efficient pattern recognition, and hybrid architectures combining
swarms with more traditional robotic systems.
The implications of successful swarm technology extend beyond practical applications to
philosophical questions about the nature of intelligence and organization. These systems demonstrate
how complexity can emerge from simplicity, offering insights into both artificial and natural
collective behavior. As research progresses, swarm technology promises to revolutionize fields from
environmental monitoring to space exploration, embodying the principle that the whole can indeed
become greater than the sum of its parts.

22. Look through the text. Give its brief contents (preparation time - 15 min.).
The impact on space geodesy on astronomy
Space geodesy, the science of measuring Earth's shape, orientation, and gravity field from space, has
profoundly influenced the field of astronomy by providing precise reference frames and enhancing
our understanding of the universe. Its advancements enable astronomers to achieve unparalleled
accuracy in positioning celestial objects, tracking their motions, and understanding the dynamic
nature of our planet in relation to the cosmos.
One of the most significant contributions of space geodesy to astronomy is the establishment of a
highly accurate celestial reference frame. Techniques such as Very Long Baseline Interferometry
(VLBI) utilize radio telescopes spread across the globe to measure the positions of distant quasars
with extraordinary precision. These measurements underpin the International Celestial Reference
Frame (ICRF), which serves as a fundamental coordinate system for astronomical observations. The
ICRF's stability and accuracy are crucial for tasks ranging from spacecraft navigation to deep-space
observations, ensuring that astronomers can pinpoint objects in the universe with confidence.
A notable case study demonstrating the impact of space geodesy is the tracking of Earth's rotation
and its influence on celestial observations. The advent of Satellite Laser Ranging (SLR) and VLBI
techniques has allowed scientists to monitor variations in Earth's rotation rate and orientation with
remarkable detail. For instance, studies of the Earth's Chandler wobble—a small deviation in its



rotational axis—have been refined through space geodetic measurements. These variations can affect
the apparent positions of celestial objects and are vital for correcting observational data, especially in
high-precision astrometry and interferometry. As a result, astronomers can account for these subtle
shifts, leading to more accurate measurements of stellar positions and movements.
Furthermore, space geodesy has contributed to the understanding of gravitational interactions and the
dynamics of celestial bodies. By precisely measuring Earth's gravity field and its changes over time,
scientists can infer mass redistributions within Earth, such as melting glaciers or shifting tectonic
plates. These insights have implications beyond geophysics, informing models of Earth's interaction
with the Sun and Moon, which in turn affect astronomical observations. For example, understanding
the gravitational influence of Earth on nearby celestial objects enables more accurate modeling of
satellite orbits and planetary trajectories.
Another compelling case is the use of space geodesy in the study of gravitational waves and
fundamental physics. Missions like the Gravity Recovery and Climate Experiment (GRACE) and the
upcoming LISA (Laser Interferometer Space Antenna) rely on precise measurements of distances and
gravitational fields, which are rooted in space geodesy techniques. These missions aim to detect
ripples in spacetime, providing insights into phenomena such as black hole mergers and the
expansion of the universe. The high-precision data obtained through space geodesy thus directly
supports groundbreaking discoveries in cosmology and astrophysics.
In conclusion, space geodesy has revolutionized astronomy by providing the necessary tools for
precise celestial measurement, understanding Earth's dynamic behavior, and probing fundamental
physical phenomena. Its contributions enhance the accuracy of astronomical data, facilitate the study
of the Earth's place in the universe, and underpin the exploration of cosmic mysteries. As technology
advances, the synergy between space geodesy and astronomy promises to yield even deeper insights
into the universe's structure and evolution.

23. Look through the text. Give its brief contents (preparation time - 15 min.).
The impact on space geodesy on engineering
Space geodesy has profoundly influenced the field of engineering by providing precise
measurements of Earth's shape, gravity field, and rotation, which are essential for the development,
calibration, and improvement of various engineering systems. These advanced measurement
techniques, including satellite laser ranging (SLR), very long baseline interferometry (VLBI), global
navigation satellite systems (GNSS), and Doppler orbitography, have enabled engineers to achieve
unprecedented accuracy in positioning and monitoring Earth's dynamics.
One significant impact of space geodesy on engineering is in the realm of infrastructure development
and maintenance. For instance, the accurate determination of Earth's surface movements allows civil
engineers to monitor the stability of critical structures such as bridges, dams, and skyscrapers. This
capability is vital for early detection of ground subsidence, tectonic shifts, or other geophysical
changes that could threaten structural integrity. A case study illustrating this is the monitoring of the
San Andreas Fault in California, where space geodetic measurements have been employed to track
fault slip rates. This data has informed engineering designs for earthquake-resistant structures and
helped in urban planning to mitigate seismic risks.
In the field of satellite and space vehicle engineering, space geodesy has provided foundational data
for orbit determination and station-keeping. Precise knowledge of Earth's gravity field and rotation
enables engineers to design better navigation and control systems for satellites, ensuring their
stability and longevity. The European Space Agency’s GOCE (Gravity Field and Steady-State Ocean
Circulation Explorer) mission exemplifies this, as its high-precision gravity data has been used to
refine Earth's geoid model, directly benefiting satellite orbit calculations and improving the accuracy
of space-based navigation systems.
Furthermore, space geodesy has advanced the development of geophysical models that influence
engineering projects related to resource extraction, environmental monitoring, and climate change
adaptation. For example, the study of glacial melting and sea-level rise through satellite altimetry has
provided critical data for coastal engineering. Engineers designing seawalls and flood defenses now
rely on this information to adapt infrastructure to changing sea levels, as seen in the Netherlands’
innovative flood management projects that incorporate satellite-based observations to predict and
respond to rising waters.
In conclusion, space geodesy has become an indispensable tool in modern engineering, providing



vital data that enhances the safety, efficiency, and sustainability of engineering endeavors. Through
case studies like fault monitoring in California, orbit determination for spacecraft, and
climate-related infrastructure planning, it is evident that the integration of space geodesy into
engineering practices has led to more resilient and informed engineering solutions, ultimately
contributing to the safety and well-being of society.

24. Look through the text. Give its brief contents (preparation time - 15 min.).
Space geodesy and geophysics
Space geodesy has profoundly transformed the field of geophysics by providing precise
measurements of Earth's shape, gravity field, and rotational dynamics. These advancements have
enabled scientists to better understand the Earth's internal structure, tectonic processes, and dynamic
behaviors, leading to more accurate models of geophysical phenomena.
One of the key impacts of space geodesy on geophysics is its ability to monitor Earth's surface
deformations with exceptional precision. Techniques such as Satellite Laser Ranging (SLR), Very
Long Baseline Interferometry (VLBI), and Global Navigation Satellite Systems (GNSS) allow for the
detection of minute shifts in Earth's crust. This has been instrumental in studying tectonic plate
movements, earthquake precursors, and post-seismic deformations. For example, the analysis of
GNSS data following major earthquakes, such as the 2011 Tohoku earthquake in Japan, revealed
detailed patterns of crustal displacement, improving our understanding of earthquake mechanics and
aiding in seismic risk assessment.
Space geodesy also plays a crucial role in studying Earth's gravity field variations. Missions like
Gravity Recovery and Climate Experiment (GRACE) and its successor GRACE-FO have provided
valuable data on mass redistribution within the Earth system. These observations have been used to
monitor ice mass loss in Greenland and Antarctica, contributing to our understanding of sea-level
rise and climate change. Furthermore, gravity data help in constraining models of Earth's interior,
including mantle convection and core-mantle interactions, which influence geodynamic processes.
A notable case study illustrating the impact of space geodesy is the monitoring of glacial isostatic
adjustment (GIA). By analyzing satellite gravity data over decades, scientists have quantified the
Earth's response to the melting of ice sheets since the last Ice Age. This has refined models of Earth's
rheology and improved predictions of future sea-level changes. Additionally, continuous geodetic
observations have shed light on the Earth's rotational variations, such as length-of-day fluctuations,
which are linked to mass redistribution within the Earth system and have implications for
understanding Earth's angular momentum interactions.
In conclusion, space geodesy has revolutionized geophysics by providing high-precision, continuous
data that enhance our understanding of Earth's dynamic processes. From earthquake mechanics to
climate-related mass changes and internal Earth structure, the integration of space-based geodetic
techniques has led to significant scientific breakthroughs and improved hazard mitigation strategies,
underscoring their vital role in advancing geophysical research.

25. Look through the text. Give its brief contents (preparation time - 15 min.).
Space geodesy and the Earth's gravity field research
Space geodesy has profoundly transformed our understanding of Earth's gravity field, providing
unprecedented insights into the planet's mass distribution, dynamic processes, and global changes.
By utilizing advanced satellite techniques such as Satellite Laser Ranging (SLR), Global Navigation
Satellite Systems (GNSS), Satellite Gravity Gradiometry, and the Gravity Recovery and Climate
Experiment (GRACE) missions, scientists have been able to map variations in Earth's gravity with
remarkable precision. These measurements have revealed subtle yet significant fluctuations in
Earth's gravity field caused by phenomena such as ice mass loss in polar regions, groundwater
depletion, tectonic movements, and mantle convection, thereby offering vital information about
Earth's internal and surface processes.
A notable case study highlighting the impact of space geodesy is the GRACE mission, launched in
2002. GRACE's ability to measure minute changes in gravity has enabled researchers to monitor ice
mass loss in Greenland and Antarctica, providing critical data on how climate change is affecting
these regions. For instance, GRACE data demonstrated that Greenland alone is losing approximately
270 gigatons of ice annually, contributing to global sea-level rise. Similarly, the mission has



documented the depletion of groundwater resources in major aquifers worldwide, influencing water
management policies and emphasizing the importance of sustainable resource use.

Another significant example is the use of SLR and GNSS techniques to improve Earth's gravity
models over tectonically active regions. For example, studies in the Himalayas have used space
geodesy data to understand the ongoing collision between the Indian and Eurasian plates. These
measurements have helped quantify the strain accumulation and deformation rates, advancing
seismic risk assessments and informing infrastructure development in vulnerable areas.

Furthermore, space geodesy has enhanced our comprehension of Earth's dynamic systems, such as
mantle convection patterns and their influence on surface topography and gravity anomalies. By
integrating gravity data with seismic and geological information, researchers have been able to
develop more comprehensive models of Earth's interior, shedding light on the processes driving plate
tectonics and continental drift.

In summary, space geodesy has become an indispensable tool in Earth's gravity field research,
offering detailed, real-time data that have elucidated complex processes shaping our planet. Through
case studies like GRACE and regional tectonic investigations, it is evident that these technologies
provide critical insights for climate monitoring, resource management, and understanding Earth's
internal dynamics. As satellite technology advances, the scope and accuracy of gravity field research
will continue to expand, fostering deeper knowledge and better stewardship of our planet.

26. Look through the text. Give its brief contents (preparation time - 15 min.).
Space geodesy revolutionized the Earth's shape measurements research
Space geodesy has profoundly transformed our understanding of Earth's shape, size, and dynamic
processes through precise measurement techniques that have evolved over recent decades. As a
branch of geophysics and geodetic science, space geodesy utilizes satellite-based systems to monitor
Earth's shape and motions with unprecedented accuracy, enabling researchers to investigate
phenomena ranging from tectonic plate movements to sea level rise.
One of the most significant impacts of space geodesy is its ability to provide continuous,
high-precision measurements of Earth's surface. Techniques such as Satellite Laser Ranging (SLR),
Very Long Baseline Interferometry (VLBI), Doppler Orbitography and Radiopositioning Integrated
by Satellite (DORIS), and Global Navigation Satellite Systems (GNSS) have become essential tools
in geodesy. These methods allow scientists to determine Earth's figure and its temporal variations
with millimeter-level precision. For instance, GNSS networks installed worldwide enable monitoring
of tectonic plate movements, revealing, in real-time, the slow but persistent shifts associated with
plate tectonics, post-glacial rebound, or other geodynamic processes.
A notable case study illustrating the impact of space geodesy is the measurement of Earth's
precession and nutation. VLBI, in particular, has been instrumental in refining our understanding of
Earth's orientation in space. By observing distant quasars, VLBI provides data on Earth's rotational
parameters, helping to improve models of Earth's wobble and rotational dynamics. These insights are
crucial for precise navigation, satellite operations, and understanding Earth's internal structure.
Another significant application is the study of sea level changes and glacial mass balance. Satellite
altimetry missions such as TOPEX/Poseidon, Jason series, and CryoSat-2 have enabled scientists to
monitor sea surface heights globally. These measurements have revealed accelerating sea level rise
due to climate change, as well as regional variations linked to ice sheet melting and ocean circulation
patterns. For example, data from the GRACE (Gravity Recovery and Climate Experiment) satellites
have detected mass loss in Greenland and Antarctic ice sheets, directly correlating to changes in
Earth's gravity field and shape.
Case studies of Earth's deformation following seismic events further demonstrate the power of space
geodesy. After the 2011 Tohoku earthquake in Japan, GPS networks documented significant crustal
displacement and post-seismic deformation. These observations provided critical data for
understanding earthquake mechanics, assessing seismic hazards, and improving models of Earth's
elastic response. Similarly, monitoring volcanic inflation and deflation through interferometric
synthetic aperture radar (InSAR) and GNSS has been vital for volcano eruption forecasting and
hazard mitigation.
In conclusion, space geodesy has revolutionized our capacity to measure and understand Earth's
shape and dynamic behavior. Its contributions extend from fundamental geophysical research to



practical applications such as natural hazard assessment, climate change monitoring, and navigation.
As satellite technology advances, future research will likely achieve even greater precision, offering
deeper insights into Earth's complex and ever-changing form.

27. Look through the text. Give its brief contents (preparation time - 15 min.).
The relationship between ground surveying and space geodesy
Ground surveying and space geodesy are two interconnected disciplines that collectively enhance our
understanding of Earth's shape, size, and gravitational field. Ground surveying, traditionally rooted in
terrestrial measurements, involves techniques such as triangulation, trilateration, leveling, and more
recently, GNSS (Global Navigation Satellite System) surveys. These methods provide highly
accurate local data crucial for civil engineering, land development, and mapping projects. However,
their scope is limited to specific regions and often influenced by local conditions such as terrain and
atmospheric disturbances.
Space geodesy, on the other hand, leverages satellite-based technologies to monitor Earth's shape,
rotation, and gravity field over much larger scales. Techniques such as Satellite Laser Ranging
(SLR), Very Long Baseline Interferometry (VLBI), Doppler Orbitography and Radiopositioning
Integrated by Satellite (DORIS), and Global Navigation Satellite Systems (GNSS) enable scientists
to obtain precise measurements of Earth's parameters globally and continuously. These methods have
revolutionized our ability to monitor tectonic plate movements, sea-level rise, and variations in
Earth's gravity field, providing data that ground surveys alone cannot achieve at such a scale.
A notable case study illustrating the synergy between ground surveying and space geodesy is the
monitoring of the Earth's tectonic movements along the San Andreas Fault in California.
Ground-based GPS networks have recorded the relative motion of tectonic plates with
millimeter-level accuracy over decades, revealing strain accumulation and release patterns.
Complementing these measurements, space geodesy techniques such as VLBI and SLR have tracked
Earth's rotational variations and gravity anomalies associated with tectonic activities. The integration
of these data sources has significantly improved our understanding of earthquake precursors and the
dynamics of fault zones.
Another example is the study of glacial melting and sea-level rise in Greenland and Antarctica.
Ground surveys using traditional leveling and GPS stations provide localized data on ice sheet
movements and elevation changes. Meanwhile, satellite missions like GRACE (Gravity Recovery
and Climate Experiment) have measured variations in Earth's gravity field caused by mass
redistribution due to melting ice. Together, these data sets enable scientists to quantify ice mass loss
and predict future sea-level changes with greater confidence.
In the case of the Global Geodetic Observing System (GGOS), a coordinated effort combines
ground-based observations with space geodetic techniques to produce a comprehensive picture of
Earth's dynamic processes. This integration supports not only scientific research but also practical
applications such as navigation, climate monitoring, and disaster management.
In essence, ground surveying provides high-precision, localized measurements that are indispensable
for detailed mapping and engineering projects, while space geodesy offers the global perspective
necessary to understand Earth's complex dynamics over large spatial and temporal scales. Their
relationship is symbiotic; advances in space geodesy often inform and improve ground survey
methods, and vice versa. Together, these disciplines deepen our understanding of Earth's systems,
helping us better manage natural hazards, environmental changes, and resource planning.

28. Look through the text. Give its brief contents (preparation time - 15 min.).

How space geodesy tracks the Earth's space orientation

Space geodesy is a vital scientific discipline that focuses on monitoring and understanding Earth's
spatial orientation and position in space. By employing advanced observational techniques and
satellite-based systems, scientists can precisely track how our planet moves and rotates, providing
essential data for various applications such as navigation, climate monitoring, and Earth science
research.

One of the core aspects of space geodesy involves measuring Earth's orientation parameters,
including its rotation axis, polar motion, and length of day. These parameters are fundamental for
understanding Earth's dynamic behavior and are crucial for maintaining accurate global positioning



systems (GPS). Techniques such as Very Long Baseline Interferometry (VLBI) have been
instrumental in this regard. VLBI uses radio telescopes separated by thousands of kilometers to
measure the Earth's orientation with milliarcsecond precision, enabling scientists to detect minute
changes in Earth's rotation and axis orientation over time.
Another significant method in space geodesy is Satellite Laser Ranging (SLR), which involves
sending laser pulses to satellites equipped with retroreflectors. By measuring the time it takes for the
laser to return, researchers can determine the satellite's distance with remarkable accuracy. This data
helps in modeling Earth's gravity field, understanding tectonic movements, and refining the reference
frames used for global navigation. Similarly, Global Navigation Satellite Systems (GNSS), such as
GPS, GLONASS, and Galileo, provide continuous and real-time data on Earth's position and
orientation, facilitating applications ranging from earthquake monitoring to precise agriculture.
Case studies exemplify the importance and effectiveness of space geodesy in tracking Earth's spatial
orientation. For instance, the observation of polar motion and variations in Earth's rotation has
contributed to understanding the impacts of climate change, such as melting ice caps affecting
Earth's moment of inertia. In another case, VLBI measurements have been instrumental in detecting
tectonic plate movements and seismic activity, providing valuable insights into earthquake prediction
and fault dynamics. Additionally, space geodesy has played a key role in refining Earth's reference
frames—such as the International Terrestrial Reference Frame (ITRF)—which underpin navigation,
surveying, and scientific research worldwide.
Overall, space geodesy serves as a critical tool for continuously monitoring Earth's spatial
orientation. Its integration of multiple observational techniques enables a comprehensive
understanding of Earth's dynamic behavior, supporting scientific research, environmental
monitoring, and technological advancements. As technology progresses, the precision and scope of
space geodesy are expected to improve further, offering deeper insights into the complex interactions
between Earth's interior, surface, and its position in space

29. Look through the text. Give its brief contents (preparation time - 15 min.).
Space geodesy methods and autonomous vehicles
Space geodesy methods and autonomous vehicles are two rapidly evolving fields that exemplify the
intersection of advanced technology and scientific research. Space geodesy encompasses a suite of
techniques used to measure Earth's shape, gravitational field, and surface deformations with
remarkable precision, often leveraging satellites and space-based instruments. These methods
include Very Long Baseline Interferometry (VLBI), Satellite Laser Ranging (SLR), Global
Navigation Satellite Systems (GNSS), and Doppler Orbitography and Radiopositioning Integrated by
Satellite (DORIS). Each technique offers unique advantages; for instance, VLBI employs radio
telescopes separated across the globe to measure Earth's orientation and tectonic movements
accurately, while GNSS provides real-time positioning data critical for various applications.
The integration of space geodesy into climate monitoring, earthquake prediction, and sea-level rise
assessment has demonstrated its vital role in understanding Earth's dynamic processes. Notably, the
use of GNSS networks has allowed scientists to observe crustal deformation with centimeter-level
accuracy, providing insights into seismic activity and tectonic plate movements. These methods
require sophisticated data processing, precise calibration, and global collaboration, emphasizing the
importance of international cooperation in geodetic research.
Parallel to these developments, autonomous vehicles (AVs) have been transforming transportation,
relying heavily on a combination of sensors, machine learning algorithms, and geospatial data. AVs
utilize a variety of sensing technologies—including LiDAR, radar, cameras, and GNSS—to perceive
their environment, navigate complex urban landscapes, and make real-time decisions. Advanced
algorithms process this sensor data to detect obstacles, interpret traffic signals, and plan optimal
routes, aiming to improve safety, efficiency, and mobility.
Case studies in autonomous vehicle deployment highlight both progress and challenges. For
example, Waymo's autonomous taxis in Phoenix have demonstrated the feasibility of driverless
transportation in controlled environments, gathering data that continually enhances system safety and
reliability. Similarly, in Europe, autonomous shuttles operating in designated zones have provided
valuable insights into urban mobility solutions. However, ensuring robustness across diverse weather
conditions, urban settings, and interactions with human drivers remains a significant hurdle.
Interestingly, there is a convergence between space geodesy and autonomous vehicles, particularly in



the realm of precise positioning and navigation. High-accuracy GNSS data, augmented by real-time
correction services, underpin many AV navigation systems, ensuring they can operate safely even in
challenging environments. Moreover, emerging research explores integrating space-based geodetic
data into the mapping and localization processes of AVs, enhancing their ability to operate reliably
over long distances and in varied terrains.

In summary, space geodesy methods provide foundational data that enhances our understanding of
Earth's physical changes, while autonomous vehicle technology leverages advanced geospatial
information to revolutionize transportation. Both fields continue to evolve through technological
innovations and collaborative efforts, promising a future where precise Earth monitoring and
intelligent mobility systems coexist to address societal needs effectively.

30. Look through the text. Give its brief contents (preparation time - 15 min.).
Space geodesy and how it helps in forecasting earthquakes
Space geodesy is a groundbreaking scientific discipline that employs advanced satellite technology
and ground-based measurement systems to study the Earth's shape, gravity field, rotation, and
surface deformations with exceptional precision. By monitoring subtle movements and shifts in the
Earth's crust, space geodesy provides invaluable insights into the dynamic processes that govern our
planet's behavior. This field has revolutionized our understanding of geophysical phenomena,
particularly in the context of earthquake forecasting, where detecting early signs of seismic activity
can save countless lives and mitigate destruction.
The core techniques within space geodesy include Global Navigation Satellite Systems (GNSS) such
as GPS, GLONASS, Galileo, and BeiDou, as well as Very Long Baseline Interferometry (VLBI),
Satellite Laser Ranging (SLR), and Doppler Orbitography and Radiopositioning Integrated by
Satellite (DORIS). These technologies enable scientists to measure the Earth's surface movements
down to millimeter accuracy. By continuously observing the deformation of fault lines and tectonic
plates, researchers can identify patterns or anomalies that precede significant seismic events.
One of the primary ways space geodesy aids in earthquake forecasting is through the detection of
slow, strain-building movements along fault zones. For instance, the San Andreas Fault in California
has been under continuous surveillance using GPS networks. These stations record gradual ground
movements over time, indicating accumulating stress that could eventually be released as an
earthquake. Such data help scientists develop models of stress accumulation and release, improving
the understanding of seismic cycles. In regions like Japan, dense GNSS networks have provided
real-time data showing how tectonic plates gradually lock and strain, offering potential predictive
insights.
Moreover, space geodesy can reveal aseismic slip events—slow, silent movements along faults that
do not produce immediate earthquakes but can influence the timing and magnitude of future seismic
activity. Recognizing these patterns enhances the ability to assess earthquake risks more accurately.
For example, studies in the Cascadia Subduction Zone have used GPS data to monitor slow slip
events that periodically relieve tectonic stress, thereby playing a role in forecasting the likelihood of
larger quakes.
Case studies underscore the practical applications of space geodesy in seismic hazard assessment. In
2011, the Tohoku-Oki earthquake in Japan was preceded by detectable crustal deformation observed
through GNSS data, which showed gradual locking of the subduction interface before the rupture.
Post-earthquake, satellite-based InSAR (Interferometric Synthetic Aperture Radar) imagery revealed
ground displacement patterns consistent with the seismic slip, providing a comprehensive picture of
the event's mechanics. Similarly, in Mexico, continuous GPS stations have recorded strain
accumulation along the Cocos Plate, aiding in understanding the seismic potential of the region.
While space geodesy does not yet allow precise prediction of the exact timing of earthquakes, it
significantly enhances probabilistic seismic hazard assessments. By integrating geodetic data with
geological and seismic records, scientists can better estimate the likelihood of future events and
identify areas at higher risk. This information is crucial for urban planning, infrastructure resilience,
and emergency preparedness.
In conclusion, space geodesy stands at the forefront of earthquake research, offering unparalleled
capability to monitor Earth's surface deformation in real-time. Its contributions to understanding the
mechanics of fault systems and detecting pre-seismic signals are vital steps toward more reliable



earthquake forecasting. Although challenges remain in translating geodetic observations into precise
predictions, ongoing technological advancements promise to improve early warning systems,
ultimately helping to protect communities from the devastating impacts of earthquakes.

31. Look through the text. Give its brief contents (preparation time - 15 min.).
Space geodesy and volcanic activity
Space geodesy is a branch of geophysics that involves the measurement and understanding of Earth's
shape, gravity field, and rotational dynamics through satellite-based technologies. It plays a pivotal
role in monitoring Earth's surface deformations with unprecedented precision, offering vital insights
into the processes that precede and accompany volcanic activity. By integrating various space-based
measurement techniques, scientists can detect subtle ground movements—often centimeters or
millimeters—that signal magma intrusion, crustal swelling, or other geophysical changes associated
with volcanic unrest.
One of the primary tools of space geodesy is Global Navigation Satellite Systems (GNSS), including
GPS, GLONASS, Galileo, and BeiDou. These systems enable continuous, high-precision tracking of
ground stations positioned around volcanoes. When magma accumulates beneath a volcano, it causes
the overlying crust to deform, swelling outward and upward. This deformation can be detected as
shifts in the positions of GNSS stations with millimeter accuracy. For instance, in the case of Mount
Etna in Italy, a network of GNSS stations has recorded minute inflationary signals months before
eruptions, providing early warning that enhances preparedness and response efforts.
Satellite interferometric synthetic aperture radar (InSAR) is another powerful technique that
complements ground-based GNSS data. InSAR involves comparing radar images of the Earth's
surface taken at different times to produce detailed maps of ground displacement. This method can
cover vast and remote volcanic regions, revealing surface deformation patterns that might be missed
by sparse ground stations. For example, InSAR data has been instrumental in monitoring the 2018
eruption of Kilauea in Hawaii, where it captured the rapid inflation of the volcano's summit and
subsequent deflation during eruptions. These observations contributed to understanding magma
movement and eruption dynamics, ultimately aiding in hazard assessment.
Case studies underscore the effectiveness of space geodesy in volcanic monitoring. The 2010
eruption of Eyjafjallajokull in Iceland was preceded by measurable inflation detected through InNSAR
and GNSS. These deformation signals alerted scientists to the increasing magmatic activity beneath
the ice cap, allowing authorities to issue timely warnings and mitigate the impact of ash cloud
dispersal on air travel. Similarly, the 2015 eruption of Calbuco in Chile was preceded by ground
deformation signals captured by space geodesy techniques, emphasizing their role in early detection.
Furthermore, space geodesy's ability to provide continuous, real-time monitoring has transformed
volcanic hazard management. It allows for the integration of deformation data with other geophysical
signals, such as seismic activity and gas emissions, to develop comprehensive eruption forecasts.
This multi-parameter approach enhances the accuracy of predictions and the effectiveness of early
warning systems.
In conclusion, space geodesy is a vital tool in modern volcanology, offering detailed, timely insights
into the subtle ground movements associated with volcanic activity. Through techniques like GNSS
and InSAR, scientists can monitor volcanoes remotely and continuously, providing critical data that
improve eruption forecasting and risk mitigation. As satellite technology advances, the potential for
even more precise and comprehensive volcanic monitoring continues to grow, ultimately
contributing to safer communities and better understanding of Earth's dynamic processes.

32. Look through the text. Give its brief contents (preparation time - 15 min.).
Companies proving equipment for space geodesy research
Companies providing equipment for space geodesy research play a pivotal role in advancing our
understanding of Earth's shape, gravity field, and tectonic movements. These firms develop
sophisticated technologies that enable scientists to measure Earth's spatial and temporal variations
with unprecedented precision, facilitating breakthroughs in geophysics, climate science, and
navigation systems.
One notable example is Trimble Inc., a global leader in positioning solutions. Trimble's contributions



to space geodesy primarily revolve around advanced GPS and GNSS (Global Navigation Satellite
System) equipment. Their high-precision receivers are integral to continuous GPS networks used
worldwide for monitoring crustal deformation, sea level rise, and other geophysical phenomena.
Trimble's innovations in multi-frequency receivers and antennas have significantly enhanced the
accuracy and reliability of geodetic measurements, allowing researchers to detect millimeter-scale
movements over vast distances.
Another significant player is Leica Geosystems, part of Hexagon AB. Leica provides a range of
geodetic instruments, including total stations, GNSS receivers, and laser scanners. Their equipment
is widely employed in space geodesy projects such as the International GNSS Service (IGS), which
supplies global coordinate solutions crucial for monitoring Earth's dynamics. Leica's innovations in
real-time data processing and integration have improved the efficiency and precision of geodetic
surveys, enabling more effective tracking of tectonic shifts and sea level changes.
A case study illustrating the impact of such equipment is the use of GNSS technology in monitoring
the movement of the Antarctic Ice Sheet. Researchers equipped their stations with Trimble GNSS
receivers, which provided continuous, high-precision data essential for understanding ice sheet
stability and contributions to sea level rise. The data collected over several years have informed
climate models and policy decisions, demonstrating the vital role of advanced geodetic equipment.
Furthermore, companies like Topcon Positioning Systems have contributed to space geodesy through
their development of multi-constellation GNSS receivers and precise timing solutions. Their
equipment has been deployed in various campaigns to measure Earth's surface deformation caused
by earthquakes, volcanic activity, and other geophysical processes. For instance, in Japan, Topcon's
equipment has been used extensively to monitor post-earthquake land movements, aiding disaster
preparedness and mitigation efforts.
In the realm of satellite laser ranging (SLR), companies such as NASA's subcontractors develop
ground station equipment capable of measuring the distance to satellites with millimeter accuracy.
These measurements contribute to refining Earth's gravity models and understanding tectonic plate
movements. Although primarily operated by space agencies, commercial firms supply and maintain
much of the ground-based infrastructure essential for SLR.
In summary, companies specializing in geodetic equipment are fundamental to space geodesy
research. Their technological innovations facilitate precise measurements of Earth's dynamics,
leading to scientific discoveries and practical applications such as disaster monitoring and
navigation. Case studies like Antarctic ice sheet monitoring and earthquake deformation
measurements exemplify how these companies' equipment directly contributes to expanding our
knowledge of Earth's complex systems. As technology advances, these companies continue to push
the boundaries of measurement accuracy, supporting the ongoing pursuit of understanding our planet
in greater detail.

33. Look through the text. Give its brief contents (preparation time - 15 min.).
Training space geodesy experts
Training space geodesy experts is a vital component in advancing our understanding of Earth's
dynamic processes and supporting the development of space-based technologies. The complexity and
precision required in this field demand comprehensive educational programs that combine
theoretical knowledge with practical experience. To illustrate the effectiveness of such training
initiatives, several case studies highlight successful models and valuable lessons learned.
One notable example is the European Space Agency's (ESA) training program in space geodesy,
which targets early-career scientists and engineers. This program offers intensive courses on satellite
orbit determination, gravity field modeling, and geodetic data analysis. Participants engage in
hands-on workshops utilizing real satellite data, fostering skills in data processing and interpretation.
The program's success lies in its multidisciplinary approach, blending physics, mathematics,
computer science, and engineering, ensuring trainees develop a holistic understanding necessary for
tackling complex geodetic challenges.
Another case study involves the NASA Goddard Space Flight Center’s training initiatives, which
focus on calibration and validation of satellite instruments. Their specialized workshops train experts
to interpret data from missions like the Gravity Recovery and Climate Experiment (GRACE) and the
Sentinel satellites. Through collaborations with international partners, NASA ensures that trainees
are exposed to diverse datasets and methodologies, promoting interoperability and standardization in



global geodetic efforts. These programs also emphasize the importance of continuous learning,
offering advanced courses as trainees gain experience.

In Asia, the China Academy of Space Technology (CAST) has established a comprehensive training
program aimed at building domestic expertise in space geodesy. Their approach combines classroom
teaching with fieldwork, including calibration exercises and collaborative projects with international
organizations such as the International GNSS Service (IGS). This model emphasizes capacity
building within emerging space nations, ensuring that local scientists can operate and maintain
sophisticated geodetic systems independently.

These case studies demonstrate the importance of tailored training programs that address specific
regional and technical needs. Successful initiatives incorporate a mix of theoretical instruction,
practical exercises, international collaboration, and ongoing education. They also highlight the
significance of fostering a community of practice among trainees, encouraging knowledge sharing
and innovation.

In conclusion, training space geodesy experts is a multifaceted endeavor that requires well-designed
curricula, real-world experience, and international cooperation. The case studies exemplify how
different organizations have developed effective models that can be adapted and expanded globally.
As space-based observation becomes increasingly vital for understanding climate change, natural
hazards, and Earth system dynamics, investing in expert training will remain crucial for advancing
scientific knowledge and technological capabilities in this rapidly evolving field.

34. Look through the text. Give its brief contents (preparation time - 15 min.).
The Global Positioning System (GPS): Architecture and Functional Elements
The Global Positioning System represents a sophisticated technological ecosystem comprising three
fundamental segments—space, control, and user—each performing specialized functions that
collectively enable precise global navigation. This intricate architecture transforms atomic-clock
timing signals from orbiting satellites into actionable position data for millions of receivers
worldwide.
The space segment forms the celestial foundation of GPS, consisting of a minimum constellation of
24 operational satellites distributed across six orbital planes approximately 20,200 kilometers above
Earth. Modern Block III satellites, the system's most advanced iteration, each carry four ultra-precise
atomic clocks—two rubidium and two cesium standards—that maintain timing accuracy to within
one billionth of a second. These satellites continuously broadcast synchronized navigation signals on
multiple frequencies (L1, L2, and L5), with the newer L5 band specifically designed for
safety-critical applications like aviation. The inclined orbital configuration ensures at least four
satellites remain visible from any point on Earth at all times, a prerequisite for three-dimensional
positioning.
On the ground, the control segment operates as the system's nervous system through a global
network of monitoring stations and command facilities. The U.S. Space Force maintains sixteen
monitoring stations across six continents that passively track all GPS satellite signals. These
observations flow to the Master Control Station at Schriever Space Force Base in Colorado, where
Kalman filter algorithms process the data to determine precise orbital parameters and clock
corrections. The system then uplinks these updates to the satellites through dedicated ground
antennas at Kwajalein Atoll, Diego Garcia, Ascension Island, and Cape Canaveral, ensuring
navigation message accuracy better than one meter. This segment also handles satellite
station-keeping maneuvers and contingency operations during system anomalies.
The user segment encompasses the diverse array of GPS receivers that decode satellite signals to
compute position, velocity, and time. Modern receivers employ advanced signal processing
techniques like carrier-phase tracking and multi-path mitigation to achieve centimeter-level accuracy
in differential mode. Specialized variants support applications ranging from smartphone navigation
to precision agriculture, while military receivers utilize the encrypted P(Y)-code for enhanced
security and anti-jamming protection. The user equipment's computational core solves the
fundamental navigation equations, correcting for relativistic time dilation effects caused by the
satellites' orbital velocity and Earth's gravitational field—a testament to Einstein's profound
influence on everyday technology.
Augmentation systems form an unofficial fourth layer, with the Wide Area Augmentation System



(WAAS) and similar regional networks broadcasting correction signals via geostationary satellites.
These systems improve real-time accuracy to less than three meters vertically and one meter
horizontally, particularly valuable for aircraft approach navigation.

Together, these interdependent elements create a robust positioning infrastructure that has
transcended its original military purpose to become indispensable civilian infrastructure. From
synchronizing power grids to enabling autonomous vehicles, GPS's multilayered architecture
demonstrates how space-based precision has become woven into the fabric of modern civilization.
The system's ongoing modernization—with new anti-jamming capabilities, improved signal
integrity, and interoperability with other global navigation satellite systems—ensures its continued
relevance in an increasingly navigation-dependent world.
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Swarm Technology in Space Geodesy: A Constellation Revolution

In the precision-driven world of space geodesy, swarm technology is emerging as a transformative
approach that redefines how we measure and monitor Earth's dynamic systems. This paradigm shift
moves beyond traditional single-satellite missions to coordinated fleets of small, intelligent
spacecraft working in concert—a technological evolution inspired by nature's most efficient
collective systems but engineered for millimeter-level accuracy.

The application of swarm principles to geodesy addresses long-standing challenges in temporal and
spatial resolution. Where conventional geodetic missions might rely on two carefully controlled
satellites like GRACE-FO, next-generation swarm concepts envision dozens to hundreds of compact
satellites forming intelligent measurement networks. These distributed systems promise continuous,
multi-point gravity field measurements that could capture short-term mass transport phenomena
previously invisible to existing systems—from hourly groundwater fluctuations to minute crustal
displacements preceding seismic events.

At the heart of geodesy swarms lies a sophisticated interplay of technologies. Each satellite becomes
a node in a self-organizing network, equipped with miniaturized atomic clocks, advanced
inter-satellite ranging systems, and artificial intelligence for onboard data processing. The swarm
maintains optimal formation through autonomous navigation, using a combination of GNSS signals
for Earth-relative positioning and optical or microwave links for precise spacecraft-to-spacecraft
measurements. This creates a flexible measurement baseline that can adapt in real-time to
observational priorities—tightening formation over regions of geophysical interest or expanding to
cover broader areas as needed.

The scientific potential of such systems is profound. A gravimetry swarm could simultaneously
monitor ice sheet mass loss, ocean current variations, and aquifer depletion with unprecedented
temporal resolution. Atmospheric drag effects, traditionally considered noise in orbit determination,
become valuable data sources when analyzed across hundreds of swarm satellites at different
altitudes—yielding new insights into thermosphere dynamics. The collective dataset from such a
swarm would provide the most detailed portrait ever of Earth's time-variable gravity field and its
coupling with climate systems.

Technological enablers for geodesy swarms include breakthroughs in small satellite design, quantum
sensing miniaturization, and distributed computing. CubeSats now accommodate cold-atom
interferometers capable of precise acceleration measurements, while advances in laser
communications allow high-bandwidth data exchange between swarm members. Machine learning
algorithms help the collective system distinguish signal from noise across its distributed sensors,
effectively creating a "macroscope" that reveals planetary-scale processes through coordinated
microscopic measurements.

Implementation challenges remain significant, particularly in maintaining precise formation control
without excessive fuel consumption and developing new data fusion techniques for swarm outputs.
However, early demonstrations like NASA's Starling mission and ESA's forthcoming gravitational
swarm concepts prove the feasibility of distributed space geodesy. As these technologies mature,
geodesy swarms may evolve into self-healing, self-calibrating measurement networks that persist for
decades—continuously refining our understanding of Earth as a dynamic system while establishing
models for future interplanetary geodesy as humanity expands into the solar system.
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The Crucial Role of Space Geodesy in Earth Monitoring: Guardians of a Changing Planet

Space geodesy has emerged as an indispensable sentinel in our quest to understand and protect
Earth’s delicate systems. This advanced scientific discipline, which precisely measures the planet’s
shape, orientation, and gravity field from space, provides the fundamental framework for monitoring
global change with millimeter-level accuracy. Its silent constellation of satellites and ground stations
forms an invisible nervous system that tracks Earth’s pulse across continents and oceans,
transforming abstract environmental concerns into quantifiable realities.

At the heart of Earth monitoring, space geodesy offers three unparalleled capabilities: absolute
positioning in a global reference frame, detection of mass redistribution, and measurement of surface
deformation. These capabilities manifest through networks of GNSS stations that capture tectonic
plate movements as continents drift at fingernail-growth speeds, through gravity missions like
GRACE-FO that weigh disappearing groundwater reserves and melting ice sheets, and through
InSAR satellites that map land subsidence in urban areas down to millimeter precision. Together,
these techniques create a multidimensional picture of planetary change unavailable through any other
means.

The climate crisis has particularly highlighted space geodesy’s vital contributions. Precise altimetry
satellites have chronicled the relentless rise of global sea levels since 1993, distinguishing between
thermal expansion and ice melt contributions. Laser-ranging systems track how Earth’s shape
fluctuates with seasonal water storage changes, while VLBI networks monitor subtle variations in
planetary rotation caused by atmospheric circulation shifts. These measurements provide the hard
numbers behind international climate assessments, converting theoretical models into actionable data
for policymakers.

Natural hazard monitoring equally depends on geodetic infrastructure. Continuous GNSS networks
now routinely detect the silent buildup of strain along fault lines, offering potential earthquake early
warning. Volcanic observatories integrate real-time deformation measurements with other datasets to
forecast eruptions, while satellite geodesy revealed the astonishing 15-meter lateral displacement
during the 2011 Tohoku earthquake—data that revolutionized tsunami prediction models.

Beyond crisis response, space geodesy quietly underpins modern civilization’s infrastructure. It
maintains the International Terrestrial Reference Frame that ensures Google Maps directions align
with pipeline surveys and construction blueprints. Its timing signals synchronize power grids and
financial networks, while its gravity models enable precise missile navigation and satellite
operations. The discipline has become so fundamental that the Global Geodetic Observing System
was formally recognized as critical infrastructure by the United Nations.

37. Look through the text. Give its brief contents (preparation time - 15 min.).
The Indispensable Role of Space Geodesy in Maritime and Transport Navigation
In the vast expanse of the world’s oceans and the intricate web of global transport networks, space
geodesy serves as the silent enabler of safe, efficient, and precise navigation. This advanced
scientific discipline, which precisely measures Earth’s shape, gravity field, and orientation in space,
has revolutionized how ships traverse the seas and how vehicles navigate land and air. By providing
centimeter-level positioning and real-time monitoring of Earth’s dynamic systems, space geodesy
has become the unseen backbone of modern transportation, ensuring safety, optimizing routes, and
reducing environmental impacts.
At sea, space geodesy underpins the Global Navigation Satellite Systems (GNSS) that guide vessels
through treacherous waters, congested shipping lanes, and narrow straits. Modern maritime
navigation relies on the precise positioning offered by GPS, GLONASS, Galileo, and BeiDou—all of
which depend on geodetic reference frames maintained by satellite laser ranging (SLR) and very long
baseline interferometry (VLBI). These systems correct for Earth’s irregularities, such as tidal
deformations and polar motion, ensuring that a cargo ship in the Pacific or an oil tanker in the Arctic
knows its exact location within meters, even in the absence of visible landmarks.
Beyond basic positioning, space geodesy enhances safety through geodetic monitoring of sea level
rise and ocean dynamics. Satellite altimetry missions, calibrated using geodetic techniques, provide
real-time data on ocean currents, storm surges, and tidal patterns—critical information for route
planning and hazard avoidance. The Gravity Recovery and Climate Experiment (GRACE) and its



successors track changes in ocean mass, helping predict rogue waves and unexpected currents that
could endanger navigation. Ports and waterways, too, depend on geodetic measurements to monitor
subsidence and dredging needs, ensuring that the world’s maritime infrastructure remains operational
as sea levels climb.
In aviation, space geodesy’s contributions are equally transformative. Aircraft rely on GNSS-based
approaches, such as the Wide Area Augmentation System (IIIupoko3oHHas ycuiuBaroIiasi CucTeMa -
WAAS) and Ground-Based Augmentation Systems (Hazemuas cucrema auddepeHimaabHoi
koppeknuu - GBAS), which use geodetic corrections to achieve the precision required for landing in
low visibility. These systems account for ionospheric delays, tectonic shifts, and even the
gravitational anomalies that affect inertial navigation systems. Geodetic data also supports the
development of Performance-Based Navigation (PBN), allowing aircraft to fly optimized routes that
save fuel, reduce emissions, and minimize noise over populated areas.
On land, autonomous vehicles and smart transportation networks leverage high-precision GNSS
positioning, tied to geodetic reference frames, to navigate complex urban environments. Differential
GNSS (DGPS) and Real-Time Kinematic (RTK) techniques—enabled by geodetic
infrastructure—allow self-driving cars, freight trains, and even drones to operate with
centimeter-level accuracy. Meanwhile, the International Terrestrial Reference Frame (ITRF) ensures
that mapping data for roads, tunnels, and bridges aligns seamlessly across borders, facilitating
international trade and logistics.
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Satellite systems in different countries
Satellite systems such as GPS have revolutionized navigation, positioning, and geospatial data
collection across the globe, playing a vital role in space geodesy and numerous practical applications.
The Global Positioning System (GPS), developed by the United States, is perhaps the most
well-known satellite navigation constellation, consisting of a constellation of at least 24 satellites
orbiting the Earth. It provides precise positioning and timing information to users worldwide,
underpinning navigation in transportation, agriculture, military operations, and scientific research.
However, GPS is just one component of a broader international landscape of satellite systems.
Russia operates the GLONASS system, an equivalent constellation providing global coverage for
positioning and navigation. China has developed BeiDou, which has matured into a global
navigation satellite system (GNSS) with increasing coverage and accuracy. The European Union has
established Galileo, aiming to provide highly accurate positioning services across Europe and
beyond. India’s regional navigation system NavIC complements these global systems with regional
coverage primarily over South Asia.
These satellite systems are integral to space geodesy, a scientific discipline that involves measuring
Earth's shape, gravitational field, rotation, and variations over time. By analyzing signals from
multiple GNSS satellites, scientists can monitor tectonic plate movements, crustal deformations, and
sea level changes with millimeter-level precision. These measurements are essential for
understanding Earth's dynamic processes, natural hazard assessment, and climate change studies. For
example, continuous GPS networks enable the detection of subtle shifts in Earth's crust, providing
early warning signs for earthquakes and volcanic activity.
Furthermore, satellite systems contribute to the precise determination of Earth's orientation and the
definition of its reference frames. They support the International Terrestrial Reference Frame (ITRF),
an essential coordinate system for geospatial measurements. In space geodesy, techniques like
Satellite Laser Ranging (SLR), Very Long Baseline Interferometry (VLBI), and Doppler
Orbitography and Radiopositioning Integrated by Satellite (DORIS) are often combined with GNSS
data to achieve high-precision Earth measurements.
Beyond Earth monitoring, these satellite systems facilitate space missions, satellite tracking, and
deep-space navigation. They are crucial for maintaining satellite orbits, ensuring the safety of space
operations, and supporting emerging technologies like autonomous vehicles and precision
agriculture. The development of regional and global navigation systems continues to enhance the
accuracy, reliability, and availability of positioning data, fostering scientific research and operational
capabilities worldwide.
In conclusion, satellite systems like GPS, GLONASS, BeiDou, and Galileo are fundamental to
modern space geodesy and global infrastructure. They enable precise Earth measurements, support



scientific understanding of Earth's processes, and underpin countless practical applications that
benefit society at large. As technology advances, these systems will become even more integrated,
precise, and vital for understanding our planet and navigating the complexities of space.

39. Look through the text. Give its brief contents (preparation time - 15 min.).

Space geodesy in cap melting research
Space geodesy has become an indispensable tool in understanding the complex processes governing
the Earth's ice caps and their contribution to global sea level rise. By utilizing satellite-based
techniques such as Satellite Laser Ranging (SLR), Global Navigation Satellite Systems (GNSS),
Interferometric Synthetic Aperture Radar (InSAR), and Gravity Recovery and Climate Experiment
(GRACE) data, researchers can achieve precise measurements of ice mass changes, ice sheet
dynamics, and surface deformations over time.
One prominent application of space geodesy in ice cap research is monitoring mass loss in Greenland
and Antarctica. The GRACE satellites have been instrumental in detecting subtle variations in
Earth's gravity field, which correspond to changes in ice mass. For instance, GRACE data revealed
that Greenland's ice sheet has been losing approximately 280 gigatons of ice annually over the past
decade, contributing significantly to sea level rise. Similar measurements in Antarctica indicated an
average annual loss of about 150 gigatons, with certain regions experiencing accelerated melting.
Complementing gravity data, InSAR technology enables detailed mapping of ice sheet surface
deformations, providing insights into ice flow velocities and dynamic thinning processes. For
example, by analyzing InSAR time series, scientists observed rapid acceleration of glaciers in West
Antarctica, correlating these changes with basal melting and warm ocean currents. These
measurements help in understanding how ice sheets respond to climatic forcing and how their
dynamics influence overall mass balance.
GNSS networks installed on ice sheets provide continuous ground-based positioning data, capturing
vertical and horizontal movements associated with ice mass change and isostatic rebound. Such data
have been crucial in validating satellite observations and improving models of ice sheet response to
climate variability. For instance, GNSS stations in Greenland have recorded uplift signals
corresponding to ice mass loss, offering real-time insights into melting patterns.
The integration of these space geodetic techniques enables comprehensive, multi-scale analysis of
ice cap dynamics. Combining gravity, surface deformation, and direct motion data allows researchers
to distinguish between surface melting, basal melting, and ice flow acceleration. This holistic
approach enhances predictive models of future ice loss and aids policymakers in understanding the
urgency of climate mitigation efforts.
Furthermore, space geodesy has facilitated the assessment of ice mass contributions to sea level rise
with high spatial and temporal resolution. This is critical for coastal planning and adaptation
strategies worldwide. The ongoing refinement of satellite missions, such as the upcoming GRACE
Follow-On and next-generation SAR satellites, promises even more precise monitoring capabilities.
In conclusion, the application of space geodesy has revolutionized the study of Earth's ice caps,
providing vital data that underpin our understanding of ice melt processes in a changing climate.
These technologies offer unparalleled insights into ice mass balance, dynamic ice flow, and their
implications for global sea levels, thereby informing both scientific research and policy decisions
aimed at mitigating climate change impacts.

40. Look through the text. Give its brief contents (preparation time - 15 min.).
The impact of new space geodesy technologies on the life of common people
The advent of new space geodesy technologies has profoundly transformed the way we understand
and interact with our planet, ultimately impacting the daily lives of ordinary people in numerous
subtle yet significant ways. These cutting-edge tools—such as advanced satellite-based measurement
systems, Global Navigation Satellite Systems (GNSS), and high-precision Earth observation
satellites—have enhanced our ability to monitor and analyze Earth's dynamic processes with
unprecedented accuracy and speed.

One of the most visible effects of these innovations is the improvement in navigation and
location-based services that many rely on daily. Modern smartphones equipped with GPS rely on
space geodesy to provide precise directions, facilitate ride-sharing services, and enable efficient



delivery routes. This has not only made commuting and travel more convenient but has also
contributed to economic growth by optimizing logistics and reducing fuel consumption. For ordinary
people, it means easier access to services, better safety during travel, and increased connectivity.
Moreover, space geodesy technologies play a crucial role in natural disaster management, directly
affecting communities and individuals. By providing real-time data on earthquakes, tsunamis, and
volcanic activity, these systems enable early warning mechanisms that can save lives and reduce
property damage. For example, precise measurement of ground movements helps scientists predict
and understand seismic activity, giving authorities and residents critical lead time to evacuate or
prepare. Such capabilities translate into safer communities and a greater sense of security for
everyday citizens.

Environmental monitoring is another area where space geodesy has made a tangible difference.
Accurate data on sea level rise, glacier melting, and land subsidence inform policies and adaptation
strategies. For coastal communities and farmers, this information influences decisions about resource
management, infrastructure development, and disaster preparedness. As climate change accelerates,
these technologies help monitor its impacts more closely, enabling proactive responses that protect
livelihoods and improve resilience.

Furthermore, the enhanced understanding of Earth's processes fosters better urban planning and
sustainable development. Cities can utilize precise geospatial data to optimize land use, manage
water resources, and design infrastructure that is resilient to environmental challenges. For residents,
this results in improved living conditions, cleaner environments, and more efficient public services.

41. Answer the question:

In which fields is space geodesy applied?
42. Answer the question:

What principles is GPS based on?
43. Answer the question:

Where in everyday life do we see the impact of space geodesy technologies?
44. Answer the question:

What global navigation systems are you familiar with?
45. Answer the question:

What are the main structural elements of any global navigation system?
46. Answer the question:

What event marked the advent of space geodesy?
47. Answer the question:

How can space geodesy be defined?
48. Answer the question:

Where was the Global Positioning System developed?
49. Answer the question:

What event laid the foundation for the Russian GLONASS system?
50. Answer the question:

How does space geodesy facilitate maritime and transport navigation?
51. Answer the question:

Does space geodesy contribute to Earth monitoring? If so, how?
52. Answer the question:

Are you familiar with swarm technology? What does it refer to?
53. Answer the question:

What is the principle of precise point positioning—is it based on time or distance signal delay
measurement?

54. Answer the question:

How many satellites are needed to calculate a point’s position?
55. Answer the question:

What three techniques form the foundation of space geodesy?



56. Answer the question:
Which companies producing geodetic equipment are you familiar with?
57. Answer the question:
What are the main tasks of space geodesy?
58. Answer the question:
At what stage of space geodesy research is Al currently important?
59. Answer the question:
What is the purpose of the Gravity Recovery and Climate Experiment Follow-On (GRACE-FO)
mission?
60. Answer the question:
What is the name of the Russian global navigation system?
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