MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
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T'YMAHUTAPHBIE U COLUAJILHBIE HAYKH

«B1.0.01.04 THOCTPAHHBIN SA3BIK»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET
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dopma oOyueHHUs: 3a09Has
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O0beM: B 3a4ETHBIX SAUHUALIAX: 7 3.€.
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Mocksa, 2026
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Pa3padoruukmu:

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

Crapmii npenogasarens kadenps! Jluarsuctuku Anyra E. B.

Crapmmii npenogasarens kadenps! Jluarsuctukun Tpodumenko C. A.

Pabouas mporpamMma ITUCHMILTMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no cnenmansrocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKASHHOTO MpUKa3oM MuHOOpHAYKH
ot 11.08.2020 Ne 944

CormnacoBaHue U yTBEPKACHHUE

Ne | Monpasaenenie OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynsrer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 21.01.2026, Ne
YueGHO-MeToau 2/26
4ECKOHN
KOMHUCCHHU
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS AWUCHUIUIUHBI - TMOMy4YeHHE OOYYarOIIMMUCS TEOPETHYECKUX 3HAHUU O
(YHKLIMOHUPOBAHHUHU SI3bIKA M €r0 BOZMOXKHOCTSIX B PaMKax HOBOW MapaJurMbl KOMMYHHUKAIUU — C
LEJIBI0 JOOBIYM U TIOMCKA HOBBIX 3HaHMUA. OCHOBHAS LENb MPENOJaBaHUs S3bIKA JUIS HES3bIKOBBIX
HanpaBlIeHUH (OpMYIUpPyeTCs KaK «IOBBIIICHHE HMCXOIHOTO YpPOBHS BJaJCHHs HHOCTPAHHBIM
S3BIKOM, JOCTUTHYTOTO Ha TpEAbIAyIIeH CTyneHH oO0pa3oBaHUs, U OBJAJCHUE CTYIEHTaAMH
HEOOXOIMMBIM M JIOCTaTOYHBIM YPOBHEM KOMMYHHUKAaTHBHOM KOMIIETEHIIMH JUIS PEIICHUS
COLMAJIbHO-KOMMYHUKAaTUBHBIX ~ 3a/ad B  Pa3iIMYHBIX  OOJNACTSIX  OBITOBOHM,  KYJIBTYpHO,
npoeCCHOHAIBHON U HAyYHO! JIeSITEIbHOCTH NP OOILEHUH C 3apyOeKHBIMH ITapTHEPAMU, a TAKKe
IS TalIbHEHUIIETro caMoo0pa30BaHM.

3agaun U3y4eHUs! JUCIUTIIHHBL:

- (pOpMI/IpOBaHI/Ie YCTKOTO NPCACTABJICHUA O Tp660BaHI/ISIX, BBITCKAKOIIIUX W3 HOBOI'O COIMAJIBHOI'O
3aKa3a Ha CIEIUAINCTa WHHOBAIMOHHOTO THIMA — TAaKOTO MpodeccroHalia, KOTOPBIH CHOCOOCH
3pPEKTUBHO MPHUMEHATH KOMMYHHUKAaTHBHBIE yYMEHHUS IMpH OOIIEHUH Ha HEPOTHOM S3BIKE, IS
HaXO0XICHUS U UCITOJIB30BaHUA I/IH(I)OpMaI_II/II/I Ha JPYTOM S3BIKC, a TAKKC IJIA O6€CHC‘ICHI/I${ mnmpomnecca
HEMPEePHIBHOTO CaMO0OOPa30BaHUS;

- OCBOCHHEC HABbBIKOB CﬁMOOGy‘-ICHI/ISI, panuoHaJIbHBIX CHOCO6OB HU3yUCHUA MaTcpuaiia, COGCTBCHHOI‘O
[eeroiaraHisl W IJIAaHUPOBAHMS, OCO3HAHME CBOMX KAa4eCcTB Kak oOOydaromerocs # Kak
WHAUBHUAYAaJIbHOCTH, YMCHUC HAXOIUTbH HpO6CJIbI U CHUJIBHBIC CTOPOHBI B 3HAHHUAX, B HACAIC —
(dbopMupOBaHHE CBOEro COOCTBEHHOTO OOPa30BATENHHOTO CTWIIS (BKIIOYAOIIETO CaMOaHAIH3,
CaMOKOHTPOJIb, CaMopeanu3alnio). B 1enom, 3To Takke OTHOCUTCS W K TMOBBINICHHE OOIIen
KYJIBTYpPBI CTYIEHTA;

- (hopMHpOBaHNE YMECHUN MPUMEHSATh HHOS3BIYHYI0 KOMMYHHKATHBHYIO KOMIIETECHIIHIO B H3YYCHUU
OCHOBHBIX C(ep pedeBOil ACITEIHPHOCTH MPU U3YYCHUU WHOCTPAHHBIX S3BIKOB (TOBOPEHUS, YTCHUS,
ayIMpOBaHUS U TTUChMA);

- GopmupoBaHME YETKOTO MPEACTABICHUS O TPEOOBAHUSIX, BHITCKAIOMIMX W3 KBaTU(UKALMOHHON
XapaKTEPUCTUKH CIEIUAINCTA, KOTOPBIM OOYyYaroIuics coOuUpaercs CTarb, TO €CTh C YYETOM
KOHKPETHBIX IOTPEOHOCTEH KOHKPETHBIX AUCLUIUINH, CIICIIHATbHOCTEH U HalpaBIICHUH.

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

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

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

VK-4.1 VYcranaBnmuBaeT M pa3BHBAcT NPO(ECCHOHAIBHBIE KOHTAKTHI B COOTBETCTBHH C
MOTPEOHOCTSMH COBMECTHOM JEATETLHOCTH, BKJIIOYas OOMEeH WHGOpMalMed W BBIPAOOTKY
€IUHOM CTpaTeruu B3auMOACHCTBUS

3name:

YK-4.1/311 Jlexcuueckuit munuMyMm B oObeMe 2000 yueOHBIX JEKCHUECKHX ETUHUIL
o0Imero ¥ TEPMUHOJOTHYECKOTO XapakTepa, HEOOXOOUMOTO IS BO3MOXKHOCTH
noiaydeHuss HHpopManmuu  NpoPECCHOHAIBHOTO  COAEPKAHUS U3 3apyOekKHBIX
HUCTOYHUKOB

Ymemns:
VK-4.1/YM1 BoeInonHATE IepeBOIbl TEXHUUECKUX TEKCTOB C MHOCTPAHHOTO SI3bIKA
Braoems:

VK-4.1/HBl HaBbikamu dYTeHHS, ayAUpOBaHUs, PA3rOBOPHOM peud, WHUCHMO B
npodeccroHanbHOM 00IacTH
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VK-4.2 CocraBnsier, NepeBOAUT U PENAKTUPYET pa3In4Hble aKaJAeMHUECKHE TEKCTHI
(pedeparsl, acce, 0030pbI, CTaTHH | T.J.), B TOM YKCJIE HA HHOCTPAHHOM SI3BIKE

3nams:

VYK-4.2/311 OcHoBHBIE cIOCOOBI Pa0OTHI Ha SI3BIKOBBIM M PEYEBBIM MAaTEPUATIOM
Ymems:

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

VK-4.2/Hel Ilpuemamu caMOCTOSTEIBHOH pabOTHl C S3BIKOBBIM MaTepHaioM C
UCIIOJIb30BaHUEM CIIPABOYHOM U yueOHOM IUTEpaTyphbl

YK-4.3 TlpeacraBnser pe3yabTaThl akaJeMUYecKod M MpodeccrHoHaIbHOU AESITeTbHOCTH Ha
pPa3NMYHBIX MyONMYHBIX MEPONPUATUSAX, BKJIIOYAs MEXAyHApOIHBIE, BBIOMpas HauOoiee
NOAXOAAIIHH popmar

3nams:

YK-4.3/3u1 Hopmer MPOU3HOIIICHUS, JIEKCUKY WHOCTPaHHOTO SA3bIKa
001IeyTOTPEONTEIPHOTO, TEPMHUHOJIOTUYECKOTO W TMPOQPECCUOHATBLHOTO COACPKaHMUS;
THTIOBBIE CIIOCOOBI TOCTPOCHHUSI BBICKA3bIBAHWN B YCTHOM M MUCHbMEHHOM pedun

Ymems:

VK-4.3/¥Ym1 OcymiecTBisieT KOMMYHHKAITUIO C 3apyOeKHBIMU MapTHEPAMH; TTEPEBOIUT
HAy4YHO-TEXHUYECKYIO JTUTEPATypy, CBSI3aHHYIO C MpodeccHoHaNbHON AESITETbHOCTHIO

Braoems:

VK-4.3/HBl CrtparterusiMmu MpOBEACHUS CONOCTABUTEIBHOTO aHalu3a (aKTopoB
KyJBTYpbl pa3JIU4HbIX CTPaH

VYK-4.4 ApryMeHTUpOBaHHO M KOHCTPYKTMBHO OTCTaWBaeT CBOM MO3MLIMH U HIEU B
aKaJIeMHUECKNX U TPOPECCHOHANBHBIX JHCKYCCHUSX Ha TOCYIapCTBEHHOM si3bike PD wu
WHOCTPAHHOM SI3BIKE
3namu:
VK-4.4/3u1 Jlekcuueckniit MuUHUMYM B o0beme 2000 JICKCMYECKUX EIMHHMI] OOIIETO U
TEPMHUHOJIOTUYECKOTO XapakTepa, HEOOXOIUMOro [iIsi BO3MOXHOCTH IOJyYEHHUs
nHdopmaruu npodecCHOHATBPHOTO COIePKaHUs U3 3aPYOEIKHBIX HCTOYHHKOB
Ymemns:
VYK-4.4/Ym1 OcymecTBiasTh KOMMYHUKAIIAIO ¢ 3apYOS)KHBIMH TTAPTHEPAMHU;, TIEPEBOIUTH
HAy4YHO-TEXHUYECKYIO JIUTEpaTypy IO BONPOCAaMH, CBSI3aHHBIM € MpodeccHuOoHaNIbHON
JESITEIbHOCTBIO
Braoems:
VK-4.4/HBl KoMrieHCaTOpHBIMA YMEHHSIMH, MOMOTAIONIMMHU TMpeonosieTh 'coou" B
KOMMYHHKAIH, BBI3BAHHbIE OOBEKTHBHBIMU U CYObEKTHBHBIMHU, COLIMOKYIBTYPHBIMU
pUYUHAMU

YK-5 CriocobeH aHanmu3upoBaTh M yUYUTHIBATH PA3HOOOpa3ue KyIbTYp B MPOIECCE MEKKYIBTYPHOTO
B3aNMOJIEUCTBUSA

VK-5.1 Amnanu3zupyeT BaXHEHIIME  HMACOJOTMYECKHME W I[ICHHOCTHBIE  CHCTEMBI,
c(hOopMUpPOBABIIKECS B XOJ€ HCTOPHUYECKOTO DPAa3BUTHUS; OOOCHOBBIBAET AKTYyaJIbHOCTh HX
MCIOJIb30BaHUS MPU COLIUATIBLHOM U PO eCcCHOHATBHOM B3aUMOCHCTBUH

3name:

VYK-5.1/311 Mecto u pons Poccun B uctopun 4enoBedecTBa U B COBPEMEHHOM MHPE;
HanOoJiee CyIeCTBEHHBIE CBA3U U MPU3HAKH UCTOPUUYECKUX SBJICHUN U MTPOIIECCOB.
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VK-5.1/382 CopepxaHue OCHOBHBIX (WIOCOPCKMX M  ITHYECKUX  YUYCHHIA,
c(OPMHPOBABIINXCSI B paMKax 3amajHOM, BOCTOYHOH M pycckod (miIocodckux
TpaJuLiI

Ymems:

VYK-5.1/¥m1 Ompenensith COOCTBEHHYIO MO3MLHUIO O OTHOUICHUIO K OKPYXXAroIeMy
MHUpY, OCO3HaBaThb CAMOOBITHOCTb POCCHICKOW HCTOPUH, U €€ HENOCPEACTBEHHYIO
B3aMMOCBSI3b C PA3IMYHBIMHU 3THYECKUMH, PEIIMTHO3HBIMU U LIEHHOCTHBIMU CUCTEMaMH,
coo0IeCTBAMU.

VYK-5.1/¥YM2 TIposiBAsATH YBaXHUTEIHHOE OTHOLICHHE K HCTOPUYECKOMY HACIEAUI0 H
COLMANBbHO-KYJIBTYPHBIM ~TPAJUIMAM pPA3JIMYHBIX HApOIOB HAa OCHOBE 3HAHUS U
NOHUMAaHUA UX QUIOCO(PCKHUX U ITHUECKUX TPAIUIIHA

Bnaoemw:

VYK-5.1/HB1 Ilpuemamu HCTOPHYECKOTO ONMUCAHHA (paccka3 O COOBITHSX, MpOIeccax,
SIBJICHUSAX ) U OOBSICHEHUS (PaCKpbITHE IPUYHH U CIEACTBUN COOBITHI, BBISIBICHHE B HUX
00IIEeTo M Pa3InYHOTO, OTIPEeIICHUE UX XapaKTepa, Kiaccu(ukanus u ap.).

VK-5.1/HB2 HaBbikaMu TPOSBICHUS YBAXHUTEIBHOTO OTHOIICHUS K HCTOPUYCCKOMY
HACJICIUI0 U COLMATIBbHO-KYJIBTYPHBIM TPaJULMsIM pa3IMYHBIX HAPOJAOB HA OCHOBE
3HAHUS U IOHUMaHUA UX QUIOCO(PCKUX M ITUUECKUX TPaJULIH

VK-5.2 BeicTpauBaer couuanbHOe MNpo(ecCHOHATbHOE B3aUMOACUCTBHE C  yUETOM
0COOEHHOCTEH OCHOBHBIX ()OPM HAYyYHOTO W DPEIMTHO3HOTO CO3HAHMSA, JEJIOBOM W 0OIIei
KyJBTYPBI TIPEICTaBUTENEH IPyTruX STHOCOB U KOH(PECCHIA, Pa3TUUHBIX COLMATBHBIX TPYIII
3nams:
VK-5.2/311 OcHOBHBIE HMCTOPHUYECKHE OTambl pPa3BUTHUA OOIIECTBAa;, OCHOBHBIC
TEHJICHIIMA OTEYECTBEHHOM HMCTOPUU B KOHTEKCTE MHUPOBON HMCTOPUHU C APEBHEUIIMX
BPEMEH 10 HACTOSAIIEE BPEMS;
VK-5.2/382 CopepxaHue OCHOBHBIX (WIOCOPCKMX M ATHYECKUX  YUYCHHIA,
c(OPMHPOBABIINXCSI B paMKaxX 3amajHOM, BOCTOYHOH M pycckod (mIocodckux
TpaJuLi
Ymemu:
VK-5.2/¥YM] YuutbiBaTh LIEHHOCTH MHUPOBOH M POCCHUICKOM KYJIBTYpbI A Pa3BUTHSA
HaBBIKOB MEXKYJIBTYpHOTO JIMAJIOTa; HCIIONB30BAaTh 3HAHWE M TOHUMAaHHUE MPOoOJieM
YeJI0BEKA B COBPEMEHHOM MUPE;
VK-5.2/YM2 TIposiBIITE yBaXUTEIBHOE OTHOIIEHHWE K HCTOPUYECKOMY HACICIUI0 U
COIIMAIBHO-KYJIFTYPHBIM TPAaJuLMsAM pPA3JIMYHBIX HAapOJOB HAa OCHOBE 3HAHUS H
MOHUMaHUA UX PUITOCOPCKUX U ITUUECKUX TPATULUI
Braoemy:
VK-5.2/HB1 HaBbikamu omnpenensaTb U apryMEHTUPOBAHO MPEICTABIATH COOCTBEHHOE
OTHOILIEHHE K JHUCKYCCHOHHBIM Ipo0jIeMaM UCTOPHH, OMHUPasCh HAa 3HAHHE MHPOBOH U
POCCHIICKON UCTOPHH, COLTMOKYJIBTYPHBIX Tpaauuii Poccun n mupa.
VK-5.2/HB2 HaBblkamMu TNpOSIBICHUS YBaKUTEIBHOTO OTHOIIEHHUS K HCTOPHYECKOMY
HAacJIEAUI0 U COLMAJIbHO-KYJIBTYPHBIM TPAAULMIM pPA3JIMYHBIX HApOJOB Ha OCHOBE
3HAHUS ¥ MOHUMaHMA UX QPUIOCOPCKUX M STHUECKUX TPaIUIHHA

VYK-5.3 O0ecneunBaer co3qaHue HEAUCKPUMHUHAIMOHHON Cpeabl B3aWMOJACHCTBUS TIPH
BBITIOJITHEHUH MPOGECCHOHATIBHBIX 3a1a4

3namu:

VYK-5.3/301 ®unocodckyro apryMEeHTAIMIO B 3aIIUTY TPUHITUIIA MOPAJILHOTO PAaBEHCTBA
Jronei

VYK-5.3/382 OcHOBBI HCTOpHUYECKHX, GUITOCOPCKHUX, KYIbTYPOJIOTHUCCKUX TUCIUILINH
Ymemns:

Ne 000008670 Crpanutia 6 u3 52



VYK-5.3/¥Ym] BeicTpauBath JMYHOE M TNpodeccHOHATbHOE OOLIEHHEe Ha OCHOBE
NPUHIMIIA MOPAJILHOTO PaBEHCTBA JIIOCH KaK OCHOBBI COLIMAIBHOM HHTETpalluu
VK-5.3/¥YM2 TIlpunsate Ha ceOs HpPaBCTBEHHbIE O0053aTENIbCTBA I10 OTHOUICHUIO K
pUPOJIE, OOIIECTBY, APYTUM JIFOISIM B K caMoMy cede

Braoemy:

VK-5.3/HBl HaBbikamu BbICTpanBaHHsI OOIICHHS HAa OCHOBE MPHUHIIUAIIA MOPAIBHOTO
paBEHCTBA JIIOJIE KaK OCHOBBI COIIMAJIbHOM UHTETPALIKU

VK-5.4 [IlpuMeHseT OCHOBHBIE KAaT€TOPUU MCTOPUYECKOM Hayku H  (HUIocockoro
MHPOBO33PEHHUS K aHATIN3Y CHeMU(UKN Pa3IMUHBIX KYJIbTYPHBIX COOOIECTB
3namu:
VK-5.4/311 OcHOBHBIE NaThl, YYaCTHHUKOB W PE3yJbTaThl BAXKHEHIIMX HCTOPUUYECKHUX
COOBITHI;
VK-5.4/362 3naeT ocHOBHBIEC Kareropuu puitocopun
Ymemns:
VYK-5.4/¥Ym1 OpueHTupoBaTbCcsi B MUPOBOM HCTOPHUYECKOM IIPOIIECCE, aHAIN3UPOBAThH
MPOLECChl U SBIEHUS, MPOUCXOASAIINE B OOLIECTBE; COOTHOCUTh UX C HCTOPHUYECKHU
BO3HUKIIUMU MHUPOBO33PEHUECKUMHU CHCTEMaMHU.
VYK-5.4/YM2 YMmeeT npuUMEHATh 3HAHWE OCHOBHBIX KaTeropuil ¢puiiocoduu mnpu aHamuze
KYJBTYPHBIX COOOIIECTB
Braoems:
VK-5.4/HBl HaBblkamu OIIGHOYHOH JACATEIBHOCTH (YyMEHHE ONpENeNsTh |
000CHOBBIBaTh CBO€ OTHOIICHHE K HCTOPUYECKUM M COBPEMEHHBIM COOBITHUAM, HUX
YYaCTHHUKAM).
VK-5.4/HB2 Bnaneer HaBbIKaMU BBISBICHUS CHEUU(UKHA PA3TUYHBIX KYJIBTYPHBIX
coo0u1ecTB

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (Momynb) b1.0.01.04 «MHOCTpaHHBIN SI3bIK» OTHOCHUTCS K O0S3aTeIbHOM YacTH
o0pazoBaTebHOM MPOTpaMMBI U U3ydaeTcs B cemectpe(ax): 1.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix POI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
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5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)

< |E o
£ 1583
3 |228
Haumenosanue paszena, TeMbl E 2 § ‘;
g 5223
BEEEE
o | g |EE5E
31 E|Ee8 8
m | O |ESazrm
Paznen 1. 10| 10| YK-4.1
BBoaHO-KOpPpEKTUBHBII Kypc YK-4.2
Tema 1.1. Mos 6uorpadus, cemps | 10| 10| YK-5.1
Paznen 2. O6mmii kypc 165| 165 YK-4.1
HHOCTPAHHOIO fA3bIKA YK-4.2
Tema 2.1. CoBpemennas cuctema | 30| 30| YK-4.3
obpaszoBanus B Poccun, Mol VK-5.1
UHCTUTYT YK-5.2
Tema 2.2. [Ipo6GaemMbl KOJIOTHH B 35( 35
COBPEMEHHOM MUDE.
Tema 2.3. CTpaHbl ©3y4aeMOro 30| 30
SI3bIKA
Tema 2.4. . Cucrema BbICIIETO 35( 35
obpazoBanus B CIIIA u
Benmukobpuranumn
Tema 2.5. Poccus B cOBpeMEHHOM 35( 35
Mupe, MockBa, MOl poIHOU
TOpPOI.
Paznen 3. 68| 68| YK-4.1
IIpodeccnoHaIbHO-OPUEHTHPOB YK-4.2
AHHBIA MHOCTPAHHBIN SA3BIK YK-4.3
Tema 3.1. Mos CIIENUAIbHOCT: 34| 34| YK-4.4
COBpPEMEHHOE COCTOSIHUE YK-5.1
M3y4aeMON HayKH, TEXHOJIOTHH. YK-5.2
Tema 3.2. Mos cnennanbHOCTb: 34 34] YK-5.3
Uctopus nzydaemoit HayKu u YK-5.4
BUJIHBIE YUEHBIE
Hroro 243| 243

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Beo0no-koppekmugHwlii Kypc

Tema 1.1. Mos 6uoepaghus, cemos
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dopMupoBaHHEe KOMMYHUKATUBHBIX KOMIIETEHIIMN 110 TeMe «Most buorpadus, cembsi».

PazButue y cTyneHTOB yueOHO-TIO3HABATENbHBIX M KOMIICHCATOPHBIX KOMIIETCHLMH B paMKax
paboThI cO cI0BapsAMHU, YIeOHBIMU MaTepUalaMu, ayluo U BHI€O KOMIIOHEHTaMH.

Pa3zButue y CTyA€HTOB MpPOXYKTHBHBIX HAaBBIKOB MUChbMa B (hopMare H3JIOKCHHS SIIEMEHTApHON
JTUYHON MH(OPMaIUK 0 cee, POICTBEHHUKAX, PY3bsIX U 3HAKOMBIX.

Pa3BuTue npoayKTUBHBIX HABBIKOB MUCbMa B (hopMaTe HAMUCAHUS KOPOTKUX JTUYHBIX AIEKTPOHHBIX
MUCEM U TPEACTABICHUS JINYHOM HH(pOpMaLIUK.

I'pammaruka: JInuHble U pUTSKaTEIbHbIE MecTOMMEHUs. CriocoObl 00pa30BaHUsI MHOXKECTBEHHOTO
YyHuciaa MMEH CYIIECTBUTENbHBIX, OO M NpUTSDKATeNbHBbIN mnagexu. CTeneHH CpaBHEHHS
npusarate’abHbIX U Hapeunil. OnpeaeneHHbl U HeonpeeneHHbI apTukib. [aron to be. Bpemena
rpynmsl Indefinite (Simple). HenpaBuiibHbIe TI1arosl.

Pazoen 2. Obuuii Kypc uHOCMPAHHO20 A3bIKA

Tema 2.1. Cospemennas cucmema obpazosanus 6 Poccuu, mou uncmumym

dopMHpoBaHHE Y CTYJEHTOB T'yMaHUTAPHOMN JTNYHOCTHOM MO3ULIUK U MUPOTIOHUMAHUSI.

Pa3BuTHe HaBBIKOB O3HAKOMHUTEIBHOTO M M3ydaroliero yteHus mo teme «CoBpeMeHHas cucTema
oOpazoBanus B Poccum». UTeHne u rnepeBo1 TEKCTOB.

I'pammaruka: YuciaurenbHble. BcromorarenbHble [IIAroiibl, IJIArojibl-CBS3KA. BpeMeHa rpynimbl
Continuous (Progressive). Bpemena rpymmsr Perfect

Tema 2.2. Ilpobremwvl sKon02uUlU 8 COBPEMEHHOM MuUpe.

PazBuTue HaBBHIKOB ayIUpOBaHHsS C IIOHMMAHHEM OCHOBHOTO COJCpXKaHHUS U BbIOOPOYHBIM
u3BJIeyeHreM nHpopmaru Ha 6aze MarepuanoB «IIpobaemMbl 3KOJIOTHH B COBPEMEHHOM MHUPE.».
PazBuTue HABBHIKOB H3y4alOIIEr0 YTEHHs M MOHOJIOTHYECKOM peun Ha 0a3ze TeMaTHYeCKd
OPHECHTUPOBAHHBIX MaTepUanoB «3arps3HEHHE OKPYXKAIOIIeH Cpenbl, COXpaHEHHWE IPUPOIHBIX
pecypcoB, 6opr0a ¢ pa3IHYHBIME BHIAMU 3arPsS3HEHHA, OEPEKHOE OTHOIIICHUE K TIPUPOIEH.
I'pammaruka: Bpemena rpynmsl Perfect Continuous (Progressive). ®@pa3oBble rmaroiibl. THITBI
npemtoxennidt. O6pa3oBaHre BONPOCUTENBHBIX U OTPUIATEIIBHBIX MPEIOKEHHUH

Tema 2.3. Cmpanvl uzyuaemozo sA3vlKa

Pa3BuTHe HaABBHIKOB H3YyYalOlIErO YTCHHWS W MOHOJOTHYECKOM peun (mpe3eHTanus) Ha 0ase
TEeMaTUYECKH OPHEHTHPOBAHHBIX MarepuasioB mo Tteme «Crpanbl um3zydaemoro s3bikay (CIHIA,
Benmukobpuranus: reorpadguieckoe moaoKeHNe, CTpaHOBETISCKAs XapaKTEPUCTHKA)

I'pammaruka: CrpagarenbHbI 3amor: oOpa3oBaHue u ynorpeOienne. OCOOCHHOCTH IepeBoaa
CTpajaTeabHbIX 000POTOB Ha PYCCKHi s13bIK. CIOCOOBI BRIpaXXEHUs OyIyIIero BpeMeHu (going to)

Tema 2.4. . Cucmema svicuieco oopasosanus ¢ CIIIA u Berukoopumanuu

dopMupoBaHHE MpPAarMaTHUECKUX  YMEHHUH, BKJIIOYAIOIIUX  CIOCOOHOCTh M TOTOBHOCTH
OpUEHTHPOBATbCS B HE3HAKOMOM CTpaHe, yCTAHABIMBATb PEUEBOM KOHTAKT IpPHU IYTEUIECTBUH,
coOMIOaTh COLMANbHBIE HOPMBI H PEYEBOM 3TUKET HOCUTENEH S3bIKA.

PazBuTue HaBBIKOB M3YYaIOLIET0 YTEHMS M MOHOJOTMYECKOM peun (mpe3eHTanus) Ha Oasze
TEMaTU4YeCKH OPHEHTUPOBAHHBIX MaTepuasioB «Cucrema Bbicmiero ob6pazoBanus B CILIA u
BenukoOpuranum» (Cucrema Bbiciero oOpaszoBaHus. crapeiimme yHuBepcutersl CIIA u
BennkoOpuranum)

I'pammaruka: MonajibHbI€ TIIAroJibl

Tema 2.5. Poccus 6 cospemennom mupe, Mockea, Mot poOHOLL 20poo.
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@opMUPOBAHUE CUCTEMHBIX U aHAJTUTUYECKUX KOMIIETCHIMN B PAMKaX IPOBEICHUS KOMILIEKCHOIO
aHanmu3a Ha 0as3e m3yueHUs: Matepuana 1o teme «Poccus B coBpemennoM mupey. (I'eorpapuueckoe
nonoxenue Poccun, Mocksa — cronmia Poccun, ee uctopudeckast 3Ha4UMOCTh, MO POAHOM TOPO/I,
€r0 UCTOpHS, 10CTONPUMEUATETLHOCTH).

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

Pas3zoen 3. Ilpogheccuonanvro-opuenmupoeannvlii UHOCMPAHHBLIL A3bIK

Tema 3.1. Mos cneyuanvnocmu: CospemerHHoe COCMOosHUe U3y4aemou HayKu, MmexHonr02uu.

OpmupoBaHre KOMMYHHUKATHBHBIX M aHAJUTUYECKUX KOMIIETCHIMH Ha 0a3e OCBOEHUS TEKCTOB IO
TeMe «Mcropus u3ydyaeMoN HayKU U BUJHBIC YUCHBIEY.

Pa3Butue y cTyneHTOB Mpo¢eCCHOHAIBHOTO MBIIIICHHUS, YMEHHs aHAIU3UPOBAaTh U MPOECKTUPOBATh
CBOE IIOBEACHME M JEATEIBHOCTb HA IPAKTHKE Yepe3 pa3BUTHE HABBIKOB YCTHOM pedd I10
npoeCCHOHAIILHO OPUEHTHPOBAaHHOW TemaTHke «Pa3BuTHe H3ydaeMOW OTpacid HayKd, BKJal
YYEHBIX pa3HbIX cTpaH W Poccum B ee pa3BuUTHE, OCHOBHBIC JOCTH)KEHHS, Hanbojee 3HAYUMbIC
TEOPUH, IPUMEHSIEMBIE B COOTBETCTBYIOLIEH OTPACIIU HAYKM.

I'pammaruka: Henuunsle ¢opmbl miarona: uHuuutus. [Ipuyactue, repynaumid. [lpugactue 1 u 11
(crtocoObl  OoOpa3zoBaHMs, (GYHKUMHM B TNpemiaokeHuH). He3aBUCHMBIM NpUYacTHBIM 00OPOT.
Oo6paszoBanue GpopM repyHaus, €ro CBOMCTBA U (PYHKIIUH B MIPEIOKEHNUH, TIEPEBOI.

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

®opMUPOBaHNE KOMMYHUKATUBHBIX KOMMETEHUUN MO TeMe «COBPEMEHHOE COCTOSHHE M3ydaeMOM
HAyKH, TEXHOJIOTUI.

®opmupoBaHHE HABBIKOB MOHOJIOTHYECKON peud 1o TeMe «OCHOBHBIE MPOOJIEMbI HAYKH, Pa3TUYHbIE
TEXHOJIOTMH, TPUMEHSEMble B OTpaciid, WX HU3MEHEHHWE U BIUSHUE Ha pPAa3BUTHUE OTPACIU H
COOTBETCTBYIOLIETO HAIIPABIICHUS B HAyKe, SKCIIEPUMEHT KaK MPOBEPKA TEOPUNY.

Pa3BuTte y cTygeHTOB y4eOHO-NO3HABAaTENbHBIX W KOMIIEHCATOPHBIX KOMIIETEHIMH B paMKax
paboTHI co cioBapsMH, YUeOHBIMU MaTepuaiaMu, ayauo U BHJI€O KOMIIOHEHTAMU; Pa3BUTHs YMEHUN
Y HaBBIKOB CaMOCTOSITEIbHOTO NMPUMEHEHHUs MOJYYEHHBIX 3HAHWM B MOMCKE HYKHOTO MaTepualia,
NepeBOl UHIUBUIYaJIbHBIX TEKCTOB, MOATOTOBKA pedepaToB, JOKIAA0B U MPE3EHTAII 110 3aJaHHON
TEMaTHKe.

I'pammaruka: ycwnurenbHas KOHCTpYKHMs it is ... that, ymorpeGmenne used to m would mnusa
BBIPKEHHUSI TOBTOPAIOIIMXCA JeHCTBUH B mnpouuioM. CTHUIHCTHYECKHE OCOOEHHOCTH peyu.
AOGpeBuaryprsl. OCHOBHBIE JIEKCUYECKHE pAa3IMyusi OPUTAHCKOTO M aMEPUKAHCKOTO BapHAaHTOB
AHIVIMICKOTO A3bIKa

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI

Ne 000008670 Crpanuria 10 u3 52



[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ipomescymounas ammecmayus: IK3ameH, 1-a 1emHss ceccus.

[Ipu mpoBeaeHNH MPOMEKYTOUHOM aTTeCTallMM MPUMEHSETCs cpefHee apudMeTHdecKoe 3HauYeHUe
OLICHOK, TMOJYYEHHBIX 3a KaXKIbIH 3JIEMEHT OIICHUBAHMS, yKa3aHHBIA B OuiieTe (OTBET HA YCTHBIN
BOIPOC; IPOCMOTP TEKCTa W OTBET Ha BONPOC IO HEMY; IMOJHBIM MUCHMEHHBIA MEPEBOJ TEKCTA).
Wtoropas oneHka Mo AUCLUUIUIMHE PACCUUTHIBAETCS KaK OTHOLIEHHE CYMMBI OLEHOK K KOJIWYECTBY
MOJTyYEHHBIX OIIEHOK (Tpu). IIpu npoBeneHun olleHUBAaHUA 1O BOIIPOCAM U 3aJjaHUSIM, YKa3aHHBIM B
ounere, B XOA€ MNPOMEKYTOUYHOM aTTeCTAllMM MpEenojaBaTelb MOXKET YUUTHIBAaTh pPe3ylIbTaThl
TEKYIIETo KOHTPOJIS.

7. OueHoYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pazoen 3. Ilpogpeccuonanvno-opuenmupo8anHvlii UHOCMPAHHBLIL A3bIK
Konmponupyemwie UJIK: VK-4.1 VK-4.2 YK-4.3 VK-4.4 VK-5.1 VK-5.2 VK-5.3 VK-5.4

Tema 3.2. Mos cneyuanvhocms: Mcmopus uzyuaemori HayKu u 8UOHble YueHble
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Translate the text

Engineering preparation surveys

Engineering preparation surveys are a critical component of project development, especially in
large-scale construction, infrastructure, or industrial projects. They serve as a foundational step to
ensure that all engineering considerations are thoroughly addressed before commencing detailed
design and construction activities.

These surveys involve comprehensive assessments of the site and surrounding environment to gather
vital data that influence engineering decisions. This includes topographical surveys to understand the
terrain and landscape features, geotechnical investigations to evaluate soil and rock properties, and
environmental surveys to identify potential ecological impacts. Additionally, utility surveys may be
conducted to map existing infrastructure such as water, sewer, electrical, and communication lines,
ensuring that future developments do not interfere with existing services.

The purpose of conducting these surveys is to identify potential challenges early in the project
lifecycle. By understanding the site's physical and environmental conditions, engineers can develop
more accurate designs, estimate costs more precisely, and plan construction methodologies
effectively. This proactive approach minimizes risks associated with unforeseen site conditions,
reduces delays, and helps in achieving project safety and sustainability goals.

Furthermore, engineering preparation surveys facilitate compliance with regulatory requirements and
environmental standards. They provide the necessary data to obtain permits and approvals, ensuring
that the project aligns with legal and environmental frameworks. The insights gained from these
surveys also enable engineers to optimize design solutions, such as adjusting foundation types based
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on soil stability or modifying layout plans to mitigate environmental impacts.
In summary, engineering preparation surveys are indispensable for laying the groundwork for
successful project execution. They encompass detailed investigations into the physical, geological,
and environmental aspects of the site, providing engineers with the critical information needed to
design safe, efficient, and compliant infrastructure. Proper execution of these surveys ultimately
contributes to cost savings, risk mitigation, and the overall sustainability of the project.

2. Answer the question: What does the science of history of architecture study?

1. Architecture development process in connection with the biological processes
2. The relationship between people and animals
3. Architecture development process in connection with the historical processes
3. Complete the sentence using the correct word: ° is your address?’
1. What
2. How
3. That
4. Choose the correct answer ‘Do you speak Japanese? No, |
1. speaking not
2. speak not
3.don’t
5. Pick up the correct word: ‘a person or company, responsible for the physical construction
of a building is ’
1. scientist
2. constructor
3. doctor
6. Answer the question: What do we call: “a thin tall structure usually rising above the castle
or building that it is attached to?”
1. tower
2. table
3. tree

7. Answer the question: “What do modal verbs show?”’
. modality
2. time
3. voice

—

8. Choose the correct sentence:
1. I am a student.
2. A student I am.
3. A student am I.
9. Answer the question: “When was the University of Geodesy and Cartography founded?”
. 1779
2. 1920
3.2000

10. Give the correct translation to the sentence: "This issue must be discussed "

—

1. DTy mpobiemy He HaJl0 0OCYKIaTh.
2. Oty npobiemMy HEOOXOAMMO OOCYIHUTD.
3 Dty npobnemMy Helb3si 00CYKIaTh.

11. Choose the correct translation to the sentence: Students must take exams in January.

1. CTyneHThl JOJIKHBI CIaBaTh SK3aMEHBI B SIHBapeE.
2. CryneHTam HE HaJl0 CIaBaTh SK3aMEHBI B SIHBapeE.
3 CTyneHThI XOTAT CaBaTh 9K3aMEHBI B IHBapE.

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM
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1-51 nemnsas ceccus, Ixzamen
Koumponupyemvie U/IK: VK-4.1 VK-5.1 YK-4.2 VK-5.2 VK-4.3 VK-5.3 YK-4.4 VK-5.4
Bomnpocsei/3ananus:

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

Engineering Geodetic Support: The Critical Pre-Construction Phase

Definition: Engineering Geodetic Support (EGS) is the systematic application of precise geodetic
and surveying techniques throughout the lifecycle of engineering projects. Its primary goal is to
ensure the spatial accuracy, safety, quality, and compliance of constructed objects and infrastructure,
from initial planning through construction, operation, and monitoring.

The pre-construction phase of Engineering Geodetic Support (EGS) constitutes the indispensable
foundation upon which the entire success, safety, and precision of any major construction project
rests. It encompasses a meticulously planned and executed series of geodetic and surveying activities
designed to transform abstract design concepts into a spatially accurate and physically actionable
reality on the ground. This phase is not merely preparatory; it is the bedrock of spatial control, risk
mitigation, and informed decision-making for all subsequent construction stages.

The primary objective of pre-construction EGS is the establishment of a high-precision, reliable, and
project-specific geodetic control network. This network serves as the absolute spatial reference
framework for all project activities. Establishing this control begins with extensive reconnaissance to
identify optimal locations for permanent and temporary control points, considering factors like
inter-visibility, stability, security, and avoidance of construction activity impacts. Utilizing advanced
Global Navigation Satellite Systems (GNSS), including GPS, GLONASS, Galileo, and BeiDou, in
static or real-time kinematic (RTK) modes, surveyors determine the precise three-dimensional
coordinates (latitude, longitude, elevation) of these primary control points with millimeter to
centimeter-level accuracy relative to national or project-specific datums. This network is densified
and extended across the site using high-precision total stations through traversing and triangulation
techniques, ensuring consistent accuracy is available wherever layout or verification is needed.
Concurrently, a comprehensive topographic survey is conducted. This involves the detailed mapping
of the existing natural and man-made features within and surrounding the project site. Using a
combination of GNSS, robotic total stations, terrestrial laser scanning (LiDAR), and increasingly,
Unmanned Aerial Vehicles (UAVs or drones) equipped with photogrammetric or LiDAR payloads,
surveyors capture millions of data points representing the terrain, vegetation, existing structures,
utilities, roads, water bodies, and other relevant features. This massive dataset is processed to
generate highly accurate digital terrain models (DTMs), digital surface models (DSMs), contour
maps, and detailed site plans. These deliverables provide the essential "as-is" reality against which
engineers design the future "to-be" facility, enabling accurate earthwork volume calculations,
optimal site planning, identification of potential conflicts or hazards, and environmental impact
assessment.

A crucial component often falling under pre-construction EGS is engineering preparation of the
territory. This involves the geodetic stakeout and control of significant earthmoving operations.
Based on the design grading plans, surveyors precisely mark the limits of clearing and grubbing,
locations for cut and fill, proposed slopes, and drainage channels. They establish temporary
benchmarks and grids specifically for earthwork contractors. Crucially, geodetic personnel perform
regular monitoring and volume calculations during mass earthworks, verifying that the site is being
shaped according to design specifications and providing data for progress payments. This ensures the
site is physically prepared for the commencement of structural construction.

Finally, the initial layout or stakeout work marks the tangible transition from design to physical
implementation. Using the established control network and design coordinates, surveyors precisely
position and mark the fundamental alignment elements of the project on the ground. This includes
the primary project axes, building or structure centerlines, baseline grids, major road alignments, key
foundation points, pile locations, and primary elevation benchmarks. This initial stakeout provides
the essential spatial skeleton that guides all subsequent detailed construction activities, ensuring that
the project begins with the correct orientation, position, and scale. The accuracy achieved in this
pre-construction phase directly dictates the feasibility, cost-efficiency, and safety of the entire
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construction process, preventing costly errors, rework, and potential structural failures downstream.
It is the geodetic blueprint that transforms engineering vision into buildable reality.

2. Translate the text. (1800 printed characters; time — 45 min.)
Topographic Survey: Capturing the Existing Landscape for Engineering Success
A topographic survey is the fundamental geospatial process of meticulously measuring and mapping
the three-dimensional configuration of a specific area of the Earth's surface, encompassing both its
natural terrain and the built environment. Its paramount objective is to create an accurate, detailed,
and reliable representation of the "as-is" conditions existing before any design or construction
activities commence. This critical dataset forms the indispensable spatial foundation upon which
engineers, architects, and planners base their designs, perform analyses, calculate volumes, and make
informed decisions, directly influencing project feasibility, cost estimation, and execution strategy.
The accurate capture of existing conditions relies on a sophisticated arsenal of geodetic instruments
and methodologies, each chosen for its specific strengths in terms of precision, efficiency, coverage,
and suitability to the site's characteristics. Global Navigation Satellite Systems (GNSS), utilizing
constellations like GPS, GLONASS, Galileo, and BeiDou, provide highly efficient and accurate
positioning across vast areas. Real-Time Kinematic (RTK) and Network RTK (NRTK) techniques
enable surveyors to establish control points and collect feature positions in real-time with
centimeter-level accuracy, even in relatively open terrain. GNSS is particularly invaluable for
establishing the primary project control network and capturing scattered features like trees,
manholes, or property corners over large sites. Robotic Total Stations (TS) offer unparalleled angular
and distance measurement precision for detailed surveys. Operated by a single person, these
instruments automatically track a prism, allowing for rapid collection of dense point data for intricate
features like building facades, complex structures, curb lines, and precise spot elevations. Total
stations excel in areas with limited satellite visibility (urban canyons, dense forests) or where the
highest local accuracy is required for critical infrastructure tie-ins.
Terrestrial Laser Scanning (LiDAR) represents a revolutionary leap in data capture density and
speed. A scanner rapidly emits millions of laser pulses, measuring distances to create a highly
detailed "point cloud" — a massive 3D dataset representing the exact shape and position of everything
within its line of sight. This method is exceptionally powerful for capturing complex structures
(bridges, industrial plants), irregular terrain features, congested sites, and creating accurate as-built
records of existing facilities. It provides an unparalleled level of detail for clash detection and
volumetric calculations. Unmanned Aerial Vehicles (UAVs or drones), equipped with high-resolution
cameras (for photogrammetry) or increasingly, lightweight LIDAR sensors, offer a transformative
perspective. Flying systematic patterns over the site, they capture hundreds or thousands of
overlapping aerial images. Through sophisticated photogrammetric processing (Structure from
Motion - SfM algorithms), these images are transformed into detailed orthophotos (geometrically
corrected aerial maps) and dense 3D point clouds. UAV LiDAR directly captures elevation data
through vegetation canopy. Drones provide rapid, safe, and cost-effective coverage of large,
inaccessible, or hazardous areas (steep slopes, quarries, pipeline corridors), delivering vast amounts
of topographic data efficiently.
The culmination of the topographic survey process is the generation of essential deliverables that
translate raw measurements into usable engineering intelligence. The Digital Terrain Model (DTM)
is arguably the most crucial output. It represents the bare earth surface, meticulously stripped of all
above-ground features like vegetation, buildings, and infrastructure. Generated by filtering point
cloud or survey data, the DTM is typically a triangulated irregular network (TIN) or a grid of
elevation points. It is the fundamental surface used for earthwork volume calculations, hydrological
modeling, slope stability analysis, and designing foundations and grading plans. Complementing the
DTM, the Digital Surface Model (DSM) captures the topmost surface visible from above, including
trees, buildings, vehicles, and other above-ground features. It is vital for visibility studies,
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line-of-sight analysis, 3D visualization, and initial solar potential assessments. Traditional contour
lines, connecting points of equal elevation, remain a highly intuitive and widely used deliverable.
Generated from the DTM, contour maps provide a clear visual representation of the terrain's shape,
slope steepness, and drainage patterns, essential for site planning and preliminary design reviews.
Finally, comprehensive topographic plans integrate all captured data. These detailed maps, usually
CAD or GIS-based, depict the DTM/contours alongside all surveyed natural and man-made features
(buildings, roads, utilities, fences, water bodies, vegetation boundaries), often overlaid on an
orthophoto base map. These plans are the primary reference documents for detailed engineering
design, permitting, and construction planning, providing the definitive snapshot of pre-project site
conditions.

3. Translate the text. (1800 printed characters; time — 45 min.)
Engineering preparation surveys
Engineering preparation surveys are a critical component of project development, especially in
large-scale construction, infrastructure, or industrial projects. They serve as a foundational step to
ensure that all engineering considerations are thoroughly addressed before commencing detailed
design and construction activities.
These surveys involve comprehensive assessments of the site and surrounding environment to gather
vital data that influence engineering decisions. This includes topographical surveys to understand the
terrain and landscape features, geotechnical investigations to evaluate soil and rock properties, and
environmental surveys to identify potential ecological impacts. Additionally, utility surveys may be
conducted to map existing infrastructure such as water, sewer, electrical, and communication lines,
ensuring that future developments do not interfere with existing services.
The purpose of conducting these surveys is to identify potential challenges early in the project
lifecycle. By understanding the site's physical and environmental conditions, engineers can develop
more accurate designs, estimate costs more precisely, and plan construction methodologies
effectively. This proactive approach minimizes risks associated with unforeseen site conditions,
reduces delays, and helps in achieving project safety and sustainability goals.
Furthermore, engineering preparation surveys facilitate compliance with regulatory requirements and
environmental standards. They provide the necessary data to obtain permits and approvals, ensuring
that the project aligns with legal and environmental frameworks. The insights gained from these
surveys also enable engineers to optimize design solutions, such as adjusting foundation types based
on soil stability or modifying layout plans to mitigate environmental impacts.
In summary, engineering preparation surveys are indispensable for laying the groundwork for
successful project execution. They encompass detailed investigations into the physical, geological,
and environmental aspects of the site, providing engineers with the critical information needed to
design safe, efficient, and compliant infrastructure. Proper execution of these surveys ultimately
contributes to cost savings, risk mitigation, and the overall sustainability of the project.

4. Translate the text. (1800 printed characters; time — 45 min.)
Geodetic Stakeout for Site Preparation: Enabling Precision in Clearing and Earthworks
The initial transformation of a raw site into a construction-ready platform hinges critically on precise
geodetic stakeout and control, specifically targeting site clearing and mass earthworks operations.
This phase, executed during pre-construction and early construction, translates complex grading and
erosion control plans into tangible markers on the ground, guiding heavy machinery and enabling
rigorous verification. It is a fundamental process ensuring the site is shaped according to design
intent, laying the literal groundwork for all subsequent structural activities.
The first crucial task is the stakeout for site clearing and grubbing. Based on the project's site
development plan and environmental permits, surveyors meticulously mark the boundaries of areas
designated for vegetation removal, habitat protection zones, and any existing structures slated for
demolition. This involves establishing clear, unambiguous lines on the terrain. Typically, this is
achieved by setting a series of closely spaced stakes or brightly colored flags along the defined
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perimeter. Robust wooden hubs or durable plastic markers are often used at key turning points and
intersections. Accompanying these physical markers are detailed alignment sheets provided to the
earthwork contractor, clearly indicating coordinates, offsets, and the required clearance width. This
precision prevents unauthorized encroachment into protected areas, minimizes unnecessary
environmental disturbance, and ensures only the exact footprint required for construction is cleared,
optimizing both cost and ecological compliance.

Simultaneously, geodetic teams establish the essential horizontal and vertical control framework
specifically tailored for earthmoving operations. This involves setting a dense network of temporary
benchmarks (TBM) across the site, strategically located for easy access by equipment operators and
surveyors, yet placed outside active work zones to avoid destruction. These TBMs provide reliable
elevation references. Additionally, a simplified but robust horizontal grid or alignment system is
often established, tied directly to the project's primary control network. This localized grid simplifies
communication and layout for the earthwork crew, allowing them to quickly reference stakes
defining cut/fill slopes, drainage swales, and temporary access roads. The stability and accuracy of
this temporary control system are paramount, as it forms the basis for all subsequent measurements
and machine guidance during the earthworks phase.

The core of geodetic support for mass earthworks lies in staking the design landform. This involves
marking the critical lines and points that define the final designed grades and slopes. Surveyors
precisely position and mark:

Limit of Work Lines: Defining the overall extents of excavation and embankment areas.

Catch Points / Slope Stakes: Placed along proposed cut and fill slopes. These stakes are clearly
labeled with essential information: the station (location along the alignment), the offset distance from
a baseline, the existing ground elevation, the design elevation at that specific point, and crucially, the
"cut" or "fill" depth required (e.g., "C 2.15m" or "F 1.80m"). This tells equipment operators exactly
how much material to remove or add at that precise location to achieve the design slope.

Toe of Slope and Top of Slope Lines: Clearly marking where slopes begin and end.

Drainage Features: Staking the centerlines, flowlines, and top edges of ditches, swales, culverts,
and sediment basins.

Borrow Areas and Stockpiles: Defining locations for material extraction and temporary storage,
including volume control markers.

Temporary Access Roads: Ensuring safe and efficient movement of machinery across the site.
Beyond initial staking, ongoing volume calculation and control are vital geodetic functions. Before
major earthmoving begins, an accurate pre-construction topographic survey provides the baseline
surface model (DTM). As work progresses, surveyors conduct periodic topographic surveys —
increasingly using drones (UAVs) for rapid and extensive coverage — to capture the current ground
surface. Comparing the current DTM to the pre-construction DTM and the final design DTM allows
for precise calculation of cut and fill volumes moved during specific periods. This data is essential
for several reasons: Progress Tracking: Quantifying work completed against the project schedule.
Payment Certification: Providing objective measurements for contractor payments based on actual
quantities of material moved. Design Verification: Identifying any significant deviations from the
planned grades early, allowing for corrective action before they become costly problems. Balance
Analysis: Determining if sufficient suitable material is being generated from cuts to meet the needs
of fills, or if import/export is required. This continuous feedback loop, driven by accurate geodetic
measurement, ensures the earthwork phase stays on budget, on schedule, and crucially, achieves the
design surface accuracy necessary for the safe and proper construction of foundations, slabs,
pavements, and underground utilities.

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

As-built surveys

An As-built survey is a detailed documentation process that captures the exact positions, dimensions,
and features of a constructed project once it is completed. Its primary purpose is to provide an
accurate record of the as-constructed conditions, reflecting any deviations or modifications from the
original design plans. This information is crucial for future maintenance, repairs, renovations, or
legal documentation, ensuring that stakeholders have a precise understanding of the existing
infrastructure.
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The methods employed in conducting an As-built survey vary depending on the project scope and
complexity. Traditional approaches often involve manual measurements using tape measures, levels,
and theodolites to gather data on key features and boundaries. In recent years, technological
advancements have led to the adoption of more sophisticated techniques such as terrestrial laser
scanning (TLS), photogrammetry, and drone-based aerial surveys. These methods can quickly
capture large and complex areas with high precision, reducing the time and labor involved.
The equipment used in As-built surveys encompasses a range of tools, including total stations, laser
scanners, GPS receivers, digital cameras, and drones equipped with high-resolution cameras and
LiDAR sensors. Total stations allow for precise angular and distance measurements, essential for
detailed point cloud generation and feature positioning. Laser scanners produce dense point clouds
that represent the surveyed environment in three dimensions, enabling detailed modeling of
structures and terrain. GPS receivers are used for georeferencing the survey data, especially in large
outdoor projects, while drones facilitate rapid data collection over inaccessible or expansive areas.
In summary, As-built surveys are vital for accurately capturing the final constructed conditions of a
project, employing advanced measurement techniques and equipment to ensure high precision and
comprehensive documentation. They support effective project management, facilitate future
modifications, and serve as legal records of the constructed infrastructure.

6. Translate the text. (1800 printed characters; time — 45 min.)
Geometric control: Verifying alignment, elevation, verticality, and dimensions of built elements
Geometric control is a fundamental aspect of construction and architectural verification that ensures
built elements conform accurately to design specifications. It involves a comprehensive process of
verifying the precise alignment, elevation, verticality, and dimensions of various structural and
architectural components to guarantee the integrity, safety, and aesthetic quality of a construction
project.
The process begins with establishing a reliable reference framework, often through the use of control
points and benchmarks that are accurately positioned and measured on-site. These control points
serve as the foundational coordinates from which the entire building or structure is measured and
monitored. Using sophisticated surveying tools such as total stations, laser scanners, and GPS
devices, engineers and surveyors meticulously measure the positions of key elements relative to
these control points.
Verifying alignment involves checking that walls, beams, columns, and other structural elements run
true to their intended paths. This ensures that elements are straight and follow the designed axes,
which is crucial for the structural stability and the proper functioning of the building. Elevation
verification confirms that each element is positioned at the correct height, maintaining consistent
levels throughout the structure. This is vital for aspects such as floor heights, ceiling levels, and the
placement of windows and doors, all of which must align precisely to facilitate seamless
construction and functional use.
Verticality verification ensures that columns, walls, and other load-bearing elements are perfectly
upright, preventing structural issues such as leaning or buckling. Achieving verticality typically
involves using plumb lines, laser plummets, or electronic inclinometers to detect deviations from the
true vertical. Dimensions verification, on the other hand, involves measuring the sizes, distances, and
angles of built elements to confirm they match the detailed drawings and specifications. This
includes checking lengths, widths, depths, and inter-element distances, and is often carried out with
tape measures, calipers, or laser distance meters.
Throughout this process, any discrepancies or deviations identified are documented and addressed
promptly. Corrections may involve re-aligning elements, adjusting elevations, or making precise
modifications to ensure compliance with the design intent. This rigorous verification process not
only helps in maintaining the quality and safety standards but also minimizes costly rework and
delays during construction.
In essence, geometric control acts as a quality assurance mechanism that bridges the gap between the
design and the constructed reality. It ensures that every component of the built environment aligns
perfectly with the original plans, preserving the integrity of the architectural vision and contributing
to the durability and aesthetic appeal of the final structure.
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7. Translate the text. (1800 printed characters; time — 45 min.)
Construction phase: Volume calculations: Monitoring earthworks, materials (e.g., concrete)
Engineering Geodetic Support (EGS) is the systematic application of precise geodetic and surveying
techniques throughout the lifecycle of engineering projects. Its primary goal is to ensure the spatial
accuracy, safety, quality, and compliance of constructed objects and infrastructure, from initial
planning through construction, operation, and monitoring.
During the construction phase, volume calculations play a crucial role in ensuring the project
progresses efficiently, accurately, and within budget. Monitoring earthworks involves precisely
measuring the amount of soil or other materials excavated or filled to meet the project's design
specifications. This process typically requires detailed volume calculations derived from survey data,
CAD drawings, and site measurements. Accurate volume assessments help in planning the
procurement and transportation of materials, preventing shortages or excesses that could lead to
delays or increased costs.
In the case of materials like concrete, volume calculations are essential for determining the correct
quantities needed for various structural elements such as foundations, beams, slabs, and other
components. These calculations are based on the dimensions provided in the engineering drawings,
taking into account the shape, thickness, and reinforcement details. Precise measurement ensures that
the right amount of concrete is produced, minimizing waste and optimizing resource utilization.
During construction, these calculations are verified through on-site sampling and measurements,
ensuring that the poured quantities match the planned volumes.
Monitoring earthworks and material quantities also involves continuous tracking and updating of
volume data throughout the construction process. This can be facilitated through technologies such
as 3D laser scanning, drone surveys, and digital modeling, which provide real-time data and help
identify any discrepancies early on. This ongoing monitoring allows project managers to make
informed decisions regarding resource allocation, scheduling, and cost control, ultimately
contributing to the successful completion of the project within its designated parameters.

8. Translate the text. (1800 printed characters; time — 45 min.)
Geodetic Supervision: The Guardian of Spatial Integrity in Construction
Geodetic supervision represents the critical, proactive, and continuous oversight function performed
by qualified surveying personnel throughout the active construction phase. It transcends the
execution of discrete surveying tasks like stakeout or as-built verification; instead, it embodies the
persistent vigilance required to ensure that every aspect of the built structure conforms precisely to
the approved design plans, specifications, and spatial tolerances. This ongoing process acts as the
essential geospatial quality assurance mechanism, safeguarding against deviations that could lead to
costly rework, delays, safety hazards, or functional failures later in the project lifecycle or during
operation.
The core principle of geodetic supervision is its continuous presence and proactive engagement.
Supervising surveyors are not merely reactive, arriving only when called for a specific layout. They
are embedded within the construction workflow, maintaining a constant awareness of ongoing
activities. This involves regular site walks, direct communication with construction managers,
foremen, and crews, and a deep understanding of the construction sequence. By being present, they
anticipate upcoming critical stages requiring geodetic verification (e.g., prior to concrete pours for
foundations, setting critical equipment, or welding major pipeline segments) and ensure surveying
support is timely and accurate. They actively monitor workmanship, observing how contractors
interpret and implement staked points or benchmarks, intervening immediately if practices are
observed that could compromise accuracy, such as relying solely on string lines without verification,
disturbing control points, or inadequate protection of survey markers.
A key function is the systematic verification of constructed elements against design. This goes
beyond formal as-built surveys. It involves frequent, targeted checks at critical junctures: confirming
the position and elevation of reinforcing steel cages before concrete placement; verifying the
alignment and grade of freshly laid pipelines before backfilling; checking the plumb and position of
structural steel columns after erection but before bracing or cladding; ensuring the correct
positioning of anchor bolts embedded in foundations. These interim verifications catch discrepancies
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early, when corrections are still feasible and relatively inexpensive. Supervising surveyors
meticulously compare field measurements directly to the design coordinates and elevations,
documenting any deviations and ensuring they are either within acceptable tolerance limits or
promptly rectified.

Geodetic supervision also encompasses rigorous control network management. Supervising
personnel are responsible for the ongoing integrity and availability of the project's geodetic control
points. This includes regularly checking the stability of primary and secondary control monuments,
re-establishing points if disturbed or destroyed by construction activity, and verifying the calibration
and performance of surveying instruments used by both the supervision team and, where applicable,
contractor survey teams. They maintain a central log of all control points, their status, and any
adjustments made, ensuring consistency and traceability of all spatial data throughout the project.
Furthermore, supervision involves meticulous documentation. Every verification check, intervention,
identified deviation, corrective action taken, and control point status update is formally recorded.
Daily logs, inspection reports, and non-conformance reports (NCRs) provide a real-time audit trail.
This comprehensive documentation is vital for quality assurance records, resolving potential
disputes, supporting payment applications based on completed work meeting specifications, and
creating the foundation for the final, authoritative as-built documentation. Ultimately, geodetic
supervision is the indispensable layer of geospatial governance that transforms design intent into
physical reality with precision and accountability, minimizing risk and maximizing project success.

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

Deformation Monitoring: Safeguarding Infrastructure Through Precise Measurement of Movement
Deformation monitoring is a critical, systematic geodetic process dedicated to detecting, measuring,
and analyzing the displacement, settlement, tilt, vibration, or strain experienced by engineered
structures, their foundations, and the surrounding ground mass over time. It transcends simple
surveying; it is an essential engineering safeguard, providing quantitative data on structural behavior
to ensure operational integrity, verify design assumptions, predict potential failure modes, and trigger
timely maintenance or intervention before minor movements escalate into catastrophic failures. This
ongoing vigilance 1is paramount for high-consequence infrastructure where stability is
non-negotiable, such as dams, nuclear power plants, bridges, high-rise buildings, offshore platforms,
historical monuments, slopes adjacent to critical facilities, and extensive pipeline networks.

The fundamental objective is to establish a reliable baseline of the structure's or ground's initial
position and geometry immediately after construction or at the commencement of monitoring. This
baseline is established using highly precise geodetic techniques, creating a network of stable
reference points located outside the anticipated zone of influence and a network of monitoring points
(targets, prisms, sensors) strategically attached to or embedded within the structure itself or installed
in the ground. The selection of monitoring point locations is based on engineering judgment,
structural analysis (identifying critical points like maximum bending moments, potential hinge
points, zones of differential settlement), and the specific failure mechanisms being assessed (e.g.,
sliding, overturning, settlement, heave).

Measurement campaigns are then conducted at defined intervals throughout the asset's operational
life, ranging from continuous real-time surveillance to monthly, quarterly, or annual surveys, dictated
by the structure's criticality, its age, observed behavior, environmental loading factors, and regulatory
requirements. Continuous monitoring is often employed for exceptionally high-risk structures like
large dams or nuclear facilities, utilizing permanently installed, automated sensors providing data
streams 24/7. Periodic monitoring involves repeated measurements using precise instruments at
specific times. The core suite of technologies deployed is diverse, each suited to specific movement
types and accuracies: High-Precision Geometric Leveling remains the gold standard for detecting
vertical movements (settlement, heave) with sub-millimeter accuracy over short to medium
distances, comparing elevations of monitoring points to stable benchmarks. Robotic Total Stations
(often automated — ATMS) continuously or periodically measure precise horizontal angles and
distances to prisms mounted on the structure, capable of detecting minute horizontal displacements
and tilts in multiple axes. Global Navigation Satellite Systems (GNSS) provide continuous,
all-weather, 3D positioning (latitude, longitude, elevation) for monitoring points on large structures
(dams, bridges, platforms) or in remote areas, achieving centimeter to millimeter-level accuracy with
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sophisticated processing. Terrestrial Laser Scanning (LiDAR) captures dense 3D point clouds of the
entire structure or slope surface at different epochs, enabling comprehensive visualization and
quantification of deformation patterns, crack propagation, or surface changes through comparison.
Inclinometers (in-place or traversing) measure lateral deformation profiles deep within boreholes in
soil or rock, critical for assessing slope stability or deep-seated foundation movements. Piezometers
monitor pore water pressure changes, a key driver of ground movement. Interferometric Synthetic
Aperture Radar (InSAR), utilizing satellite or ground-based radar, detects ground surface
deformation over vast areas with millimeter precision, invaluable for regional subsidence studies or
monitoring ground stability around large industrial sites.

The true value lies not just in collecting data, but in its rigorous processing, analysis, and
interpretation. Time-series analysis is performed on the measured coordinates or displacements of
each monitoring point, plotting movement against time and correlating it with potential triggers like
reservoir level changes in dams, seasonal temperature fluctuations, heavy rainfall, seismic events, or
nearby construction activities. Advanced statistical methods and deformation modeling are used to
distinguish between normal elastic behavior (reversible movement under load) and concerning
inelastic creep or progressive failure. Threshold alarm levels are predefined; exceeding these triggers
immediate engineering assessment. The output is comprehensive deformation reports detailing
movement vectors, rates, accelerations, and potential causes, providing actionable intelligence for
asset managers and engineers to make informed decisions regarding structural health, required
maintenance, safety protocols, or the necessity for major reinforcement. Ultimately, deformation
monitoring is the indispensable geodetic sentinel, providing the empirical evidence needed to
manage risk, extend asset lifespan, and protect lives, property, and the environment by ensuring
structures stand firm against the test of time and load.

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

Geodetic Support for Modifications, Repairs, and Expansions: Enabling Precise Infrastructure
Evolution

The operational lifecycle of critical oil & gas and energy infrastructure is characterized not by static
existence, but by continuous adaptation. Retrofits to enhance efficiency or comply with new
regulations, expansions to increase capacity, and essential repairs to maintain integrity all demand
precise spatial integration with the existing facility. Engineering geodetic support is the
indispensable enabler of these complex interventions, providing the accurate geospatial data and
precise positioning necessary to execute modifications safely, efficiently, and without disrupting
ongoing operations. This function transforms abstract engineering change orders into actionable,
millimeter-accurate field work within the intricate, often congested, and potentially hazardous
environment of a live industrial complex.

The foundation for successful modification or repair support lies in accessing and verifying accurate
as-built geospatial data. Ideally, comprehensive "as-built" surveys and documentation from the
original construction phase exist within a facility's Geographic Information System (GIS) or Building
Information Model (BIM). Geodetic personnel retrieve and validate this data, ensuring it reflects the
true current state of the facility. However, for older infrastructure or where documentation is
incomplete or unreliable, the first critical step becomes conducting a targeted verification survey.
This involves using precise techniques like terrestrial laser scanning (LiDAR) to capture dense 3D
point clouds of the specific area affected by the planned work, or employing robotic total stations and
GNSS to survey critical existing structures, equipment foundations, piping isometrics, and structural
elements. This survey establishes the definitive spatial context into which the new element must
integrate, identifying any discrepancies between design records and physical reality.

Armed with verified existing conditions and the modification design, geodetic support shifts to
detailed planning and precise layout. For a retrofit, this might involve calculating the exact position
for new equipment foundations relative to existing structural columns and pipe racks, ensuring
adequate clearances for operation and maintenance. For a pipeline repair or tie-in, it requires
determining the precise cut points on the existing line and the positioning of the replacement spool
or new valve assembly to achieve perfect flange alignment. For an expansion, it entails extending the
facility's control network into the new area and staking the exact location of new structural
foundations tied seamlessly to the existing grid. Surveyors meticulously calculate coordinates and
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elevations for every critical interface point — anchor bolt patterns, pipe weld joints, structural
connection plates, conduit penetrations — often requiring complex spatial calculations to navigate
around obstructions and adhere to stringent tolerances. This planning phase is crucial for clash
detection, ensuring the new components fit within the spatial envelope without interfering with
existing infrastructure.
During the execution phase, geodetic personnel perform high-precision stakeout and real-time
guidance. This involves setting out the calculated points directly in the field with millimeter-level
accuracy using robotic total stations or GNSS. For critical operations like cutting into a live pipeline
under controlled conditions, surveyors provide continuous positioning feedback to the technicians,
ensuring the cut is made exactly at the designated point. When setting new heavy equipment,
surveyors guide the precise placement onto foundation bolts or sole plates. During structural steel
erection for an expansion, they verify column plumbness and alignment to ensure seamless
connection to the existing framework. This on-site support is vital in confined or hazardous spaces
where visual alignment is impossible and tolerances are tight, preventing costly errors, rework, and
potential safety incidents. Furthermore, temporary monitoring may be deployed during critical lifts or
structural modifications to detect any unintended movement of adjacent structures or equipment that
could pose a risk.
Finally, geodetic support ensures accurate as-built documentation of the modified state. Once the
modification, repair, or expansion is complete, surveyors conduct a final verification survey. This
captures the precise location and geometry of all newly installed components and their interfaces
with the existing infrastructure. This updated geospatial data is then integrated back into the facility's
GIS and/or BIM, ensuring the digital twin accurately reflects the current physical asset. This updated
record is essential for future operations, maintenance planning, subsequent modifications, regulatory
compliance audits, and overall asset integrity management. By providing this continuous thread of
precise spatial information from assessment through execution to documentation, geodetic support is
the silent guardian of precision, safety, and long-term operability as vital energy infrastructure
evolves throughout its decades-long service life.

11. Translate the text. (1800 printed characters; time — 45 min.)
Subsidence Monitoring: Safeguarding Assets and Environment in Extractive Regions
Subsidence monitoring represents a critical, specialized facet of geodetic engineering focused on the
precise measurement and analysis of ground settlement over extensive areas and extended time
periods. While settlement can occur naturally or due to urban development, it becomes a paramount
engineering concern in regions affected by subsurface resource extraction, particularly mining (both
surface and underground) and oil & gas production (including conventional reservoirs and
unconventional shale plays). In these contexts, the removal of vast volumes of solid minerals, fluids
(oil, gas, water), or the creation of subsurface voids fundamentally alters the geomechanical
equilibrium, leading to compaction of reservoir rocks or collapse/arching of overlying strata,
ultimately manifesting as measurable ground surface displacement. The consequences of
uncontrolled or unmonitored subsidence can be severe, ranging from structural damage to critical
infrastructure, disruption of surface drainage, environmental harm (wetland loss, saltwater intrusion),
and threats to public safety, making systematic monitoring an indispensable component of
responsible resource development and long-term risk management.
The fundamental objective is to detect, quantify, and understand the spatial extent, magnitude, rate,
and evolution of ground settlement induced by extraction activities. This requires establishing a
robust geodetic monitoring network before significant extraction begins to capture the
pre-subsidence baseline conditions. This network consists of a stable reference framework located
outside the anticipated zone of influence (using deep-benchmarked monuments or GNSS base
stations on bedrock) and a dense array of monitoring points distributed across the area of potential
impact. Monitoring points can be traditional survey monuments, rod extensometers anchored at
depth, or strategically placed prisms. Crucially, the network design must anticipate the potentially
vast spatial scale (tens to hundreds of square kilometers) and the slow, often non-linear, temporal
nature of subsidence, which can continue for years or even decades after extraction ceases.
Advanced geodetic technologies are deployed to capture the complex subsidence phenomena.
Synthetic Aperture Radar Interferometry (InSAR), particularly time-series analysis of satellite radar
data (e.g., Sentinel-1, TerraSAR-X), has revolutionized subsidence monitoring. It provides
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near-continuous, millimeter-accurate measurements of vertical displacement over enormous areas,
generating detailed subsidence "bowl" maps that reveal spatial patterns and rates. High-Precision
GNSS (Continuous Operating Reference Stations - CORS) installed at critical locations provide
continuous, absolute 3D positioning data, validating InSAR measurements and capturing horizontal
movements often associated with subsidence bowls. Robotic Total Stations periodically measure
precise positions of surface prisms within targeted high-risk zones or near specific infrastructure.
Precise Geometric Leveling remains essential for establishing the highest vertical accuracy reference
framework and validating other techniques along key profiles. Extensometers, installed in deep
boreholes, directly measure compaction occurring within specific subsurface strata, differentiating
between reservoir compaction and overburden sagging. LiDAR (Airborne or Terrestrial) and
Photogrammetry (UAV-based) provide high-resolution topographic data at different epochs, enabling
detailed change detection analysis of surface features, slopes, and infrastructure.

The true power lies in integrating geodetic measurements with subsurface data. Monitoring data is
meticulously correlated with detailed extraction records: volumes and locations of mined coal or ore,
volumes and pressures of produced fluids, locations of injection wells (for enhanced oil recovery or
wastewater disposal, which can also induce surface deformation), and the timing of these activities.
Sophisticated geomechanical models are calibrated and refined using the measured subsidence data.
These models aim to predict future subsidence behavior based on planned extraction, identify areas
at highest risk, and assess potential impacts on surface features. Key parameters derived include the
subsidence extent, the maximum magnitude of settlement, the subsidence rate, and the location of
the point of maximum subsidence. Critically, monitoring tracks differential settlement — where
adjacent points settle at different rates — as this is the primary cause of damage to pipelines, roads,
railways, buildings, and dams.

The outputs drive critical risk mitigation and operational decisions. Early Warning Systems:
Real-time or near-real-time monitoring (via GNSS CORS or automated total stations) can trigger
alerts if subsidence rates exceed safe thresholds near critical infrastructure. Infrastructure Protection:
Data informs the design of protective measures for pipelines (e.g., installing flexible joints, targeted
soil stabilization), reinforcement of structures, or rerouting of planned infrastructure. Regulatory
Compliance & Liability Management: Comprehensive monitoring provides objective evidence for
regulatory reporting, demonstrating responsible operations and managing potential liability claims
for surface damage. Reservoir Management: In oil/gas, surface subsidence data can be an indirect
indicator of reservoir compaction, informing decisions on injection strategies to maintain pressure
and optimize recovery. Environmental Impact Assessment: Monitoring quantifies impacts on
wetlands, coastlines, and groundwater regimes, guiding remediation efforts. Ultimately, subsidence
monitoring in mining and hydrocarbon regions is not merely observational; it is a proactive
geotechnical safeguard. By providing empirical, quantitative data on the ground's response to
extraction, it enables operators, regulators, and communities to understand the risks, implement
effective mitigation strategies, minimize environmental damage, protect vital infrastructure, and
ensure the long-term safety and sustainability of operations in these geodynamically active
landscapes.

12. Translate the text. (1800 printed characters; time — 45 min.)
Engineering Geodetic Support: The Technological Arsenal for Precision and Insight
The effectiveness of Engineering Geodetic Support (EGS) hinges on a sophisticated and continually
evolving suite of methods and technologies. These tools transform theoretical designs into physical
reality with millimeter precision, monitor structural health over decades, and provide the critical
geospatial intelligence needed for safe, efficient, and compliant construction and operation of
complex infrastructure. This technological foundation integrates classical surveying principles with
cutting-edge digital innovations to meet the demanding spatial challenges of modern engineering
projects.
At the core of precise positioning and control lie Global Navigation Satellite Systems (GNSS),
leveraging constellations like GPS, GLONASS, Galileo, and BeiDou. Modern high-precision GNSS
techniques, particularly Real-Time Kinematic (RTK) and Network RTK (NRTK), provide
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centimeter-level accuracy in real-time for establishing control networks, stakeout, and positioning
across vast sites or remote locations. Post-Processed Kinematic (PPK) and Precise Point Positioning
(PPP) techniques extend this capability to offshore platforms or areas with limited communication.
GNSS is indispensable for large-scale linear projects (pipelines, transmission lines), deformation
monitoring networks, and establishing fundamental project datums. Complementing GNSS for
localized, ultra-high precision are Robotic Total Stations (RTS). These instruments automate angle
and distance measurement, allowing a single operator to conduct precise layout (stakeout), as-built
surveys, and deformation monitoring with exceptional speed and accuracy. Their ability to
automatically track a prism enables efficient data collection for complex structures, critical
equipment placement, and monitoring points. Precise Digital and Optical Leveling remains the gold
standard for establishing and monitoring vertical control with sub-millimeter accuracy over short to
medium distances, essential for foundations, slab elevations, and detecting subtle settlement.
Revolutionizing data capture for as-built documentation, volumetric calculations, and complex site
modeling is Terrestrial Laser Scanning (TLS or LiDAR). By emitting millions of laser pulses per
second, TLS generates dense, highly accurate 3D point clouds representing the exact shape and
position of structures, terrain, and equipment. This technology excels in congested sites, for
capturing intricate existing conditions (e.g., within operational plants), verifying complex
geometries, performing clash detection, calculating stockpile volumes, and creating detailed digital
twins. Extending the reach and perspective is Unmanned Aerial Vehicle (UAV or Drone) Technology.
Equipped with high-resolution cameras for photogrammetry or dedicated LiDAR sensors, drones
rapidly capture vast amounts of aerial imagery or direct elevation data. Photogrammetric processing
using Structure-from-Motion (SfM) algorithms transforms overlapping images into orthophotos,
dense point clouds, Digital Surface Models (DSMs), and, after filtering, Digital Terrain Models
(DTMs). UAVs are transformative for topographic mapping of large or inaccessible areas, corridor
surveys (pipelines, power lines), construction progress monitoring, volumetric calculations, and
infrastructure inspection, offering unparalleled efficiency and safety.

For the critical task of long-term structural and ground stability assessment, Automated Deformation
Monitoring Systems (ADMS) represent the pinnacle of integration. These systems combine robotic
total stations, GNSS sensors, tiltmeters, and other geotechnical instruments (inclinometers,
piezometers) into a network of permanently installed sensors. Controlled by central software, they
perform continuous, real-time measurements of displacements, tilts, and settlements, transmitting
data for immediate analysis and triggering alarms if pre-defined thresholds are exceeded. This is vital
for high-risk structures like dams, bridges, nuclear facilities, and slopes. Interferometric Synthetic
Aperture Radar (InSAR), utilizing satellite or ground-based radar, provides a powerful wide-area
perspective. By analyzing phase differences in radar waves reflected from the ground over time,
InSAR detects millimeter-scale ground surface deformation across hundreds of square kilometers,
invaluable for monitoring subsidence in mining/oil-gas regions, regional landslide potential, or the
stability of large industrial sites. Hydrographic Surveying, employing multibeam and singlebeam
echosounders coupled with precise GNSS positioning and inertial measurement units (IMUs),
accurately maps underwater terrain, structures, and pipelines, essential for ports, offshore platforms,
and underwater cable routes.

Underpinning all these data acquisition methods is the crucial layer of Data Processing, Integration,
and Management. Sophisticated Computer-Aided Design (CAD) and Geographic Information
System (GIS) software process raw survey data, generate plans and models, manage vast spatial
datasets, and support analysis. Building Information Modeling (BIM) represents a paradigm shift,
integrating precise geospatial data (from surveys, scans, and monitoring) into intelligent 3D digital
models of the facility. This enables clash detection during design, construction simulation, precise
component placement, and serves as the foundation for digital twins used throughout the asset
lifecycle for facility management and future modifications. Specialized deformation analysis
software processes time-series data from monitoring systems, identifying trends, calculating rates,
and generating predictive models and alerts. Cloud platforms facilitate data sharing, collaboration,
and long-term archival. The seamless integration of these technologies — from field data capture
through advanced processing and into intelligent models — creates a powerful, continuous geospatial
feedback loop. This loop is fundamental to achieving the core objectives of EGS: ensuring spatial
fidelity, safeguarding structural integrity, optimizing processes, and providing the empirical evidence
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for sound engineering decisions across the entire infrastructure lifecycle.

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

Building Information Modeling (BIM): The Digital Backbone of Modern Infrastructure Lifecycle
Management

Building Information Modeling (BIM) represents a transformative paradigm shift in the design,
construction, and management of engineered structures and infrastructure, moving far beyond
traditional 2D drafting into a sophisticated, intelligent, and data-rich 3D digital environment. At its
core, BIM is a collaborative process centered on the creation and utilization of a dynamic digital
representation — the "Information Model" — that encapsulates not only the physical and functional
characteristics of a facility but also the vast ecosystem of associated data throughout its entire
lifecycle. This model serves as a shared knowledge resource, providing a reliable basis for decisions
from earliest conception through demolition, fundamentally changing how projects are planned,
built, operated, and maintained. Within the realm of Engineering Geodetic Support (EGS), BIM acts
as the critical integrator and amplifier, transforming precise spatial data into actionable intelligence
and ensuring geospatial fidelity underpins every phase.

The foundation of a BIM model lies in its intelligent, object-oriented structure. Unlike simple 3D
geometry, elements within a BIM model — be it a structural column, a pump, a section of pipe, or an
electrical conduit — are defined as intelligent objects. These objects possess inherent attributes
("parameters") such as dimensions, material properties, manufacturer details, performance
specifications, cost data, maintenance schedules, and crucially, their precise spatial coordinates and
relationships. This intelligence enables automated functions: clash detection identifies spatial
conflicts between disciplines (e.g., a pipe running through a structural beam) before construction
begins; quantity take-offs generate accurate material schedules; and spatial analysis informs logistics
planning. The model evolves dynamically, progressing through distinct levels of detail (LOD), from
conceptual massing in early design to fabrication-level precision for complex components.

The synergy between EGS and BIM is profound and multifaceted. Precise geodetic data is the
essential spatial anchor that breathes real-world accuracy into the virtual BIM environment.
High-accuracy topographic surveys captured via GNSS, terrestrial LIDAR, and drones provide the
exact existing conditions upon which the new design is superimposed. During construction, the BIM
model guides high-precision stakeout — robotic total stations or GNSS receivers position elements
directly according to the model's coordinates. Conversely, as-built surveys, increasingly conducted
using laser scanning and photogrammetry, generate dense point clouds that are compared against the
design BIM model, verifying construction accuracy and automatically updating the model to reflect
reality ("As-Built BIM" or "Asset Information Model"). For complex retrofits or expansions within
operational facilities like refineries or power plants, the verified as-built BIM model is indispensable
for planning, allowing engineers to virtually position new components within the congested existing
environment, ensuring clearances and avoiding clashes before any physical work begins.
Deformation monitoring data feeds into the BIM environment, enabling the visualization of
structural movements over time within the context of the entire asset.

The true power of BIM unfolds during the operational phase, evolving into a "Digital Twin." This
living model, continuously updated with data from sensors, maintenance records, and periodic
geodetic surveys (including deformation and subsidence monitoring), becomes the central hub for
Facility Management (FM). Operators can visualize the exact location of assets, access maintenance
histories and manuals linked to specific equipment objects, plan upgrades using the accurate spatial
context, and simulate the impact of changes. Geodetic data, such as subsidence trends affecting
pipeline alignments or foundation settlements under critical turbines, is integrated directly, providing
spatial context to operational risks and informing predictive maintenance strategies. BIM facilitates
spatial queries, energy performance analysis linked to the building fabric, and optimized space
utilization. Ultimately, it provides a comprehensive, spatially accurate digital record essential for
regulatory compliance, safety management, and future major interventions.

BIM is not merely a technology but a collaborative methodology demanding standardized processes
(like ISO 19650) and open data exchange formats (such as IFC - Industry Foundation Classes). Its
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implementation requires a cultural shift towards shared data ownership and integrated project
delivery. The benefits, however, are substantial: significant reductions in errors and rework during
construction through clash detection and precise layout; enhanced cost and schedule predictability;
improved facility performance and energy efficiency during operation; extended asset lifespan
through informed maintenance; and robust data management supporting sustainability goals and
decommissioning planning. By seamlessly integrating the precision of engineering geodesy with
intelligent object modeling and rich data, BIM establishes a continuous digital thread, transforming
how we create, manage, and sustain the built environment.

14. Translate the text. (1800 printed characters; time — 45 min.)
Accuracy and Safety: The Uncompromising Pillars of Engineering Geodetic Support
Engineering Geodetic Support (EGS) transcends mere measurement; it is a fundamental
safeguarding discipline underpinning the entire lifecycle of critical infrastructure. At its heart lie two
inseparable and non-negotiable core aims: Spatial Accuracy and Operational Safety. These are not
parallel goals but intrinsically linked imperatives, where precision in measurement directly translates
into the prevention of catastrophic failures and the protection of human life, the environment, and
vast capital investments.
Spatial Accuracy is the bedrock upon which EGS stands. It demands millimeter-to-centimeter level
precision in positioning, alignment, elevation, and dimension throughout every project phase. This
unwavering commitment to exactitude begins with the establishment of robust, high-precision
geodetic control networks that serve as the project's spatial backbone. During construction,
meticulous stakeout ensures foundations are poured, structures are erected, and pipelines are laid
precisely according to design coordinates and tolerances. Complex components fit seamlessly,
machinery aligns perfectly, and interfaces connect without compromise. Accurate as-built surveys
capture the constructed reality, forming the reliable baseline for future operations and modifications.
In deformation monitoring, the detection of minuscule movements — shifts invisible to the naked eye
— relies on instrumentation and methodologies capable of discerning millimeter-level changes over
time. This relentless pursuit of accuracy is not an abstract ideal; it is the practical necessity that
prevents misaligned flanges causing leaks, ensures turbine shafts rotate true, guarantees bridge
bearings seat correctly, and verifies that nuclear containment structures meet their exacting
geometric specifications. Even minor deviations, if undetected, can propagate into major structural
instabilities, functional impairments, or hazardous malfunctions.
Operational Safety is the paramount outcome enabled by this foundational accuracy. EGS acts as a
continuous, vigilant guardian against spatial risks. During construction, precise layout and constant
geodetic supervision prevent errors that could lead to crane collisions, structural instability during
erection, or accidental utility strikes. Accurate earthwork calculations and slope staking prevent
embankment failures or unintended excavations compromising adjacent structures. Most critically,
EGS safeguards the long-term integrity of operational assets through systematic deformation and
subsidence monitoring. By detecting abnormal settlement of a dam abutment, tilt in a power plant
cooling tower, subsidence beneath a pipeline, or movement in a refinery slope before it reaches
critical levels, EGS provides the vital early warning needed for preventative intervention. This
proactive identification of spatial anomalies allows engineers to assess risks, implement
reinforcements, or initiate controlled shutdowns, thereby averting potential disasters like structural
collapses, pipeline ruptures, or containment breaches. Furthermore, accurate as-built data and BIM
models are essential for safe maintenance and modifications within complex, potentially hazardous
operational environments like offshore platforms or chemical plants, ensuring work is planned and
executed with full knowledge of spatial constraints and clearances. The precise positioning data
integrated into pipeline integrity management systems directly supports leak detection and
prevention strategies. Ultimately, the spatial integrity verified and maintained by EGS is the bedrock
upon which the physical safety of personnel, surrounding communities, and the environment rests. In
the high-stakes world of energy and infrastructure, where failure carries immense consequences, the
millimeter precision of EGS is the first and most crucial line of defense, transforming geospatial data
into an indispensable shield protecting lives and assets.
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15. Translate the text. (1800 printed characters; time — 45 min.)

Quality Control: The Geodetic Guarantee of Constructed Excellence

Within the intricate process of building and maintaining critical infrastructure, Engineering Geodetic
Support (EGS) serves as the indispensable, objective arbiter of spatial quality. Its fundamental role
extends far beyond simple measurement; EGS is the rigorous quality control mechanism that ensures
every element of a structure — from its deepest foundations to its highest structural members, from
kilometers of pipeline to precisely aligned machinery — is built exactly as designed, conforms to
stringent specifications, and possesses the inherent geometric integrity required for safe, efficient,
and long-lasting operation. This relentless pursuit of spatial fidelity is not an ancillary function; it is a
core aim woven into every EGS activity, safeguarding the project against defects, rework, and
functional failure.

The geodetic quality control process begins with the translation of abstract design coordinates into
physical reality. Precise stakeout, guided by the project's high-accuracy control network, establishes
the exact position, elevation, and alignment of every critical component — foundation piles, anchor
bolts, structural grid lines, equipment pedestals, pipeline centerlines, and road alignments. This
initial positioning is the first critical quality gate. However, EGS-driven QC extends far beyond
initial marking. It involves continuous, proactive verification during construction. Geodetic
personnel perform systematic checks at crucial junctures before work proceeds irreversibly. This
includes verifying the position and elevation of reinforcing steel cages before concrete is poured,
confirming the alignment and grade of pipelines before backfilling, checking the plumb and position
of structural steel columns after erection but before final connections, and ensuring the correct
placement of embedded parts or conduits. These interim checks are vital quality interventions,
catching deviations early when corrections are feasible and cost-effective, preventing minor errors
from cascading into major defects.

EGS provides objective, quantifiable validation of material placement and construction tolerances. In
earthworks, periodic topographic surveys (increasingly using drones for efficiency) measure cut and
fill volumes against design, ensuring earth is placed and compacted to specified grades and slopes,
directly impacting foundation stability and drainage performance. For concrete pours, surveys verify
formwork positioning and final slab elevations against tight tolerances. In pipeline construction, EGS
confirms bend angles, fitting orientations, and the final as-laid position and depth, ensuring
compliance with design stress profiles and burial requirements. For rotating machinery in power
plants or refineries, the precise alignment of shafts, turbines, and pumps, verified by laser alignment
tools integrated with geodetic methods, is paramount to prevent premature wear, vibration, and
catastrophic failure. This empirical measurement provides irrefutable evidence of conformance or
identifies non-conformances requiring remediation.

The culmination of construction-phase QC is the comprehensive as-built survey. Utilizing tools like
terrestrial laser scanning, high-precision GNSS, and total stations, surveyors capture the exact spatial
reality of the completed structure or system. This dense dataset is meticulously compared against the
original design models and specifications. This final verification process identifies any discrepancies
between "as-designed" and "as-constructed," documenting every element's true position, dimension,
and elevation. The resulting authoritative as-built records are not merely archival; they are the
definitive quality assurance documentation, essential for client acceptance, regulatory sign-off, and
forming the accurate baseline for all future operations, maintenance, and modifications. They
represent the geodetic certification of the built asset's spatial quality.

Furthermore, EGS sustains quality control throughout the operational lifespan via deformation
monitoring. By continuously or periodically measuring structural movements and ground settlement
with high precision, EGS provides early warning of developing issues that could compromise
structural integrity or equipment function — such as excessive foundation settlement under a
compressor, tilt in a cooling tower, or subsidence affecting pipeline support. Detecting these
movements early allows for preventative maintenance or reinforcement, ensuring the asset continues
to perform safely and efficiently to its design standards. Thus, geodetic QC is not a one-time event at
project completion; it is an ongoing commitment to preserving the constructed quality and
operational integrity of vital infrastructure over decades, ensuring it delivers reliable performance as
intended by its designers and expected by its operators and the communities it serves.
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16. Translate the text. (1800 printed characters; time — 45 min.)

Engineering Geodetic Support: The Engine of Infrastructure Efficiency

While precision and safety are fundamental pillars of Engineering Geodetic Support (EGS), its role
as a critical driver of project and operational efficiency is equally profound and indispensable. Far
from being a mere cost center or procedural hurdle, strategic EGS implementation actively
streamlines workflows, optimizes resource allocation, minimizes costly errors and delays, and
maximizes the long-term value of infrastructure investments across the entire asset lifecycle. It
transforms geospatial intelligence into tangible economic and temporal savings, proving that
meticulous measurement is inherently efficient.

The efficiency gains begin decisively in the planning and design phase. High-precision topographic
surveys and accurate existing condition models (captured via LiDAR, drones, or GNSS) provide
designers with a reliable digital twin of the site. This eliminates costly assumptions, reduces the need
for repeated site visits, enables precise volumetric calculations for earthworks balancing, and
facilitates optimal site layout planning — minimizing earth movement, avoiding clashes with hidden
utilities or terrain constraints, and optimizing access routes. Accurate spatial data integrated into
Building Information Modeling (BIM) allows for sophisticated virtual construction and clash
detection long before ground is broken, resolving spatial conflicts between architectural, structural,
and MEP (Mechanical, Electrical, Plumbing) systems in the digital realm. This pre-emptive
resolution prevents expensive rework, material waste, and schedule disruptions during physical
construction, fundamentally compressing the design iteration cycle.

During the construction phase, EGS acts as the guarantor of execution efficiency. Precise and rapid
stakeout using robotic total stations or GNSS-RTK ensures construction crews work correctly the
first time. Equipment operators guided by machine control systems, fed directly by geodetic data and
design models, achieve design grades and alignments with minimal passes, reducing fuel
consumption, labor hours, and equipment wear. Continuous geodetic supervision and interim
verification checks catch deviations early, when corrections are minor and inexpensive, preventing
small errors from snowballing into major rework, demolition, or delays that ripple through the
critical path. Accurate as-built surveys conducted progressively, often utilizing efficient drone
photogrammetry for large areas, provide real-time progress tracking against the schedule and enable
precise payment certification based on actual quantities installed, improving cash flow and reducing
disputes. Furthermore, EGS enables just-in-time delivery of prefabricated components by ensuring
their precise fit within the evolving structure, minimizing on-site storage and handling.

The efficiency imperative extends powerfully into long-term operations and maintenance.
Comprehensive, accurate as-built documentation and BIM models, delivered as part of EGS, become
the essential spatial reference for facility managers. This allows for rapid location of buried utilities,
precise planning of maintenance activities, and efficient execution of repairs or modifications —
drastically reducing search times, downtime, and the risk of accidental damage during interventions.
Systematic deformation and subsidence monitoring provide early warning of developing issues.
Addressing minor foundation settlement or pipeline stress points proactively, guided by precise
geodetic data, is exponentially more efficient and less disruptive than emergency repairs following a
catastrophic failure. Predictive maintenance informed by monitoring data optimizes resource
allocation, scheduling interventions only when necessary and preventing unplanned outages that
carry massive operational and financial penalties. For expansions or retrofits, existing accurate
geospatial data allows for seamless integration planning, minimizing operational disruption and
construction duration within live facilities.

Ultimately, EGS drives efficiency by transforming uncertainty into certainty and waste into value. It
replaces guesswork and corrective actions with proactive, data-driven execution. The upfront
investment in high-quality geodetic services yields substantial returns: reduced construction duration,
lower material and labor costs, minimized rework, optimized resource utilization, extended asset
lifespan through preventative care, and maximized operational uptime. In an industry where time is
money and errors are magnified by scale, EGS is not an overhead; it is the intelligent geospatial
framework that ensures projects are built right, on time, within budget, and operate reliably at peak
performance for decades, delivering sustained efficiency from blueprint to decommissioning.
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17. Translate the text. (1800 printed characters; time — 45 min.)
Engineering Geodetic Support (EGS) and Building Information Modeling (BIM): The Synergistic
Foundation for Precision Construction and Lifecycle Management
Engineering Geodetic Support (EGS) is the specialized discipline applying precise geospatial
measurement, positioning, and monitoring techniques throughout the entire lifecycle of engineered
structures and infrastructure. Its core functions encompass establishing control networks,
topographic surveying, construction stakeout, as-built verification, deformation monitoring, and
subsidence tracking. EGS ensures spatial accuracy, quality control, safety, and compliance, serving
as the empirical link between design intent and physical reality.
Building Information Modeling (BIM) is a collaborative process centered on creating and managing
intelligent, data-rich 3D digital representations of a facility's physical and functional characteristics.
Beyond mere geometry, BIM models consist of parametric objects (walls, pipes, equipment)
embedded with attributes (dimensions, materials, performance data, maintenance schedules). It
functions as a shared knowledge resource from initial planning and design through construction,
operation, maintenance, and eventual decommissioning, enabling informed decision-making, clash
detection, quantity take-offs, and performance simulation.
EGS-BIM Integration: Creating a Continuous Digital Thread of Spatial Fidelity
The integration of EGS and BIM represents a transformative convergence, establishing a continuous,
accurate, and intelligent digital thread that fundamentally enhances project delivery and asset
management. This synergy is not merely data exchange; it is a bidirectional flow where precise
geospatial reality informs and validates the digital model, and the intelligent model guides precise
field operations.
1. Feeding the Model: EGS as the Spatial Anchor for BIM

Definitive Existing Conditions: High-precision EGS surveys (using GNSS, terrestrial LiDAR,
UAV photogrammetry/LiDAR) capture the exact pre-construction state of the site and any existing
structures. This accurate point cloud and topographic data forms the essential foundation upon which
the new design BIM model is georeferenced and developed, eliminating guesswork and ensuring the
design fits the real-world context.

Control Network Integration: The project's high-accuracy geodetic control points and datum are
embedded within the BIM environment. This provides the absolute spatial reference frame for all
model elements, ensuring design coordinates align seamlessly with the real-world coordinate system
used for construction.

2. Guiding Construction: BIM Directing Precision EGS Execution

Model-Driven Stakeout: Robotic Total Stations (RTS) and GNSS receivers are directly guided by
the BIM model's coordinates and geometry. Surveyors stake out foundations, structural elements,
equipment locations, and piping routes precisely as defined in the intelligent 3D model, drastically
reducing manual coordinate calculation errors and ensuring components fit as designed.

Automated Machine Control: Earthwork and paving equipment equipped with GPS/GNSS and
guidance systems utilize surface models derived directly from the BIM design. This allows machines
to achieve design grades and alignments automatically, guided by the digital model, optimizing
efficiency and accuracy.

3. Verifying Reality: EGS Validating the As-Built Model

As-Built Verification via Scanning: During and after construction, terrestrial or mobile LiDAR
scanners capture dense point clouds of the built asset. Specialized software compares this
"as-constructed" point cloud directly against the "as-designed" BIM model, automatically identifying
deviations, verifying tolerances, and quantifying construction accuracy.

Updating the Digital Twin: The results of as-built surveys are used to update the BIM model,
transforming it from a design model into a verified Asset Information Model (AIM) or Digital Twin.
This updated model reflects the true spatial and geometric state of the constructed facility, becoming
the authoritative record for operations.

4. Empowering Operations and Maintenance: The Intelligent, Spatially Accurate Digital Twin

Spatially Intelligent Asset Management: The verified BIM model, enriched with precise EGS data,
serves as the central hub for Facility Management (FM). Operators can visually locate assets (e.g., a
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specific valve on a pipeline), access linked maintenance records/manuals, and plan work within the
accurate spatial context, reducing search time and downtime.

Integration of Monitoring Data: Continuous deformation or subsidence monitoring data (from
automated total stations, GNSS, or InSAR) is fed into the BIM/Digital Twin environment. This
allows visualization of structural movement trends over time directly within the spatial model of the
asset, providing critical context for assessing risks, planning interventions, and predictive
maintenance.

Efficient Retrofits and Modifications: For expansions or upgrades within complex operational
facilities (e.g., refineries, power plants), the spatially accurate AIM is indispensable. Engineers can
virtually design and clash-check new components within the congested existing environment before
physical work begins, ensuring fit and minimizing disruption. EGS then precisely stakes out the new
elements based on this coordinated model.

5. Data Integration and Workflow: The Enabling Foundation

This seamless integration relies on standardized data formats (e.g., IFC - Industry Foundation
Classes), robust data management platforms, and collaborative workflows defined by standards like
ISO 19650. Cloud-based Common Data Environments (CDEs) facilitate the secure sharing and
updating of both the BIM model and associated geospatial survey/monitoring data among all
stakeholders.

A Paradigm Shift

The integration of EGS and BIM transcends traditional silos. It creates a powerful, closed-loop
system: precise geospatial data builds and validates an intelligent digital model; the intelligent model
guides precise field operations and informs long-term management; and ongoing monitoring feeds
back into the model, ensuring it remains a true reflection of the physical asset. This synergy delivers
unparalleled accuracy, reduces risk and rework, optimizes efficiency throughout the lifecycle, and
establishes a reliable, spatially intelligent foundation for managing critical infrastructure assets over
decades. EGS provides the spatial rigor; BIM provides the intelligent framework; together, they form
the backbone of modern, data-driven engineering and construction.

18. Translate the text. (1800 printed characters; time — 45 min.)
Building Information Modeling (BIM) and Digital Twins: Complementary Pillars of the Modern
Asset Lifecycle
Building Information Modeling (BIM) is a process centered on creating and managing an intelligent
digital representation of a physical asset during its design and construction phases. A BIM model is a
data-rich, object-oriented 3D virtual prototype where elements (walls, pipes, pumps, structural
members) are not just graphical shapes but intelligent objects possessing defined attributes
("parameters") — dimensions, materials, performance specifications, cost data, manufacturer details,
and maintenance requirements. BIM facilitates collaboration, enables clash detection before
construction, generates accurate quantity take-offs, supports construction sequencing (4D), cost
estimation (5D), and sustainability analysis (6D). Its primary focus is on the planning, design, and
construction of the asset, serving as a shared single source of truth for the project team. The
deliverable is a highly detailed "as-designed" or verified "as-built" model, representing the asset's
intended or constructed state at a specific point in time (typically handover).
A Digital Twin, in contrast, is a dynamic, living virtual replica of a physical asset or system
throughout its entire operational lifespan. It goes far beyond the static geometry and embedded data
of a BIM model. A true Digital Twin is characterized by its bidirectional data flow:
1. Real-Time Data Integration: It continuously ingests live data streams from sensors embedded
within the physical asset (IoT - Internet of Things). This includes operational data (temperatures,
pressures, flow rates, energy consumption, vibration levels), environmental conditions, and crucially,
real-time spatial performance data from integrated geodetic monitoring systems (automated total
stations, GNSS, tiltmeters, strain gauges) tracking deformation, settlement, or movement.
2. Analytics, Simulation & Al: The twin utilizes this real-time and historical data with advanced
analytics, machine learning (ML), and physics-based simulation models to understand current
performance, diagnose issues, predict future behavior (e.g., remaining useful life of equipment,
potential failure points based on stress/strain patterns), and simulate "what-if" scenarios.
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3. Feedback & Optimization: Insights derived from the twin can be fed back to optimize the
physical asset's operation in real-time (e.g., adjusting pump settings for efficiency) or to inform
maintenance schedules, capital planning, and future modifications.
Synergy: BIM as the Foundational Genesis of the Digital Twin
The verified "as-built" BIM model (often termed an Asset Information Model - AIM) frequently
serves as the essential spatial and geometric foundation for creating the initial Digital Twin,
particularly for complex infrastructure like power plants or refineries. It provides the accurate 3D
context and the initial "digital thread" of component information. The twin then builds upon and
enriches this static model with the continuous flow of operational and performance data.
Key Difterences: Purpose, Dynamism, and Scope

Core Purpose:

BIM: Optimize the design and construction process, ensuring accuracy, reducing errors/clashes,
improving collaboration, and delivering a high-quality asset. It answers "How do we design and
build it correctly?"

Digital Twin: Optimize the operational performance, maintenance, and management of the
existing asset throughout its life. It answers "How is it performing now? How can we
operate/maintain/improve it best? What will happen next?"

Nature & Data Flow:

BIM: Primarily static or periodically updated (e.g., design revisions, as-built updates). Data flow
is largely unidirectional into the model during creation/construction. Its value peaks at project
handover.

Digital Twin: Inherently dynamic and continuously evolving. Features bidirectional data flow:
real-time sensor data into the twin, and insights/commands potentially back to the physical asset or
operators. Its value grows continuously during operations.

Temporal Focus:

BIM: Focuses on the asset from conception through construction completion/handover.

Digital Twin: Focuses on the asset from commissioning through its entire operational life to
decommissioning.

Data Scope:

BIM: Contains design, construction, and component metadata (geometric, specifications,
procurement, installation).

Digital Twin: Contains BIM data plus vast streams of real-time operational data (IoT sensors),
control system data, maintenance history, performance logs, financial data (O&M costs), and
sophisticated analytical models.

Primary Users:

BIM: Architects, Engineers, Contractors, Project Managers (design/construction teams).

Digital Twin: Facility Managers, Operations Teams, Maintenance Engineers, Reliability
Engineers, Asset Managers, Executive Decision-Makers (operators/owners).

Why the Distinction Matters
Confusing a static BIM model with a dynamic Digital Twin leads to missed opportunities. A BIM
model is a crucial step, but a true Digital Twin represents a paradigm shift in asset management. It
transforms reactive maintenance into predictive strategies, optimizes energy consumption in
real-time based on actual load and weather, simulates the impact of proposed modifications before
implementation, provides immersive training environments using the virtual replica, and
fundamentally enhances safety by providing unprecedented insight into the asset's real-time
condition and future risks. While BIM ensures the asset is built right, the Digital Twin ensures it
operates right, lasts longer, and delivers maximum value over its entire lifecycle. Together, they form
a powerful continuum: BIM provides the accurate digital birth certificate, and the Digital Twin
becomes the living, breathing digital counterpart guiding the asset's operational life.

19. Translate the text. (1800 printed characters; time — 45 min.)
Advanced Geospatial Data Acquisition: Core Methods for Engineering Geodetic Support
Engineering Geodetic Support (EGS) relies on sophisticated technologies to capture the precise
spatial reality of sites, structures, and subsea environments. Three methods stand out for their
transformative impact: Terrestrial Laser Scanning (LiDAR), Aerial/ UAV-based Photogrammetry &
LiDAR, and Hydrographic Surveying. Each offers unique capabilities essential for different phases
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and challenges within the infrastructure lifecycle.

1. Terrestrial Laser Scanning (TLS / LiDAR): Capturing the Intricate Built World

Terrestrial Laser Scanning (TLS), often referred to as LiDAR (Light Detection and Ranging),
involves stationary ground-based instruments that rapidly emit millions of laser pulses. These pulses
measure distances to surrounding surfaces with millimeter accuracy, generating a dense, precise 3D
"point cloud" — a massive dataset where each point has known X, Y, Z coordinates and often
intensity/color values. TLS excels in capturing complex geometries, congested environments, and
intricate details of existing structures (refineries, bridges, building interiors, historical monuments)
or newly constructed elements. Its key strengths lie in its ultra-high spatial resolution and accuracy at
close range, ability to operate without external lighting, and capacity to capture hard-to-reach areas
safely. Primary EGS applications include generating millimeter-accurate as-built documentation for
verification against design models (BIM), conducting detailed deformation analysis by comparing
point clouds captured over time, performing clash detection during retrofits, calculating stockpile
volumes, and creating detailed 3D models for forensic investigation or planning. The resulting point
cloud is the foundational raw data, processed into deliverables like surface models, 2D drawings, or
directly integrated into CAD/BIM platforms.

2. Aerial/UAV Photogrammetry & LiDAR: The Bird's-Eye Perspective Revolution

This category leverages airborne platforms — traditionally manned aircraft but increasingly
Unmanned Aerial Vehicles (UAVs or drones) — equipped with specialized sensors. Photogrammetry
uses high-resolution cameras capturing hundreds of overlapping aerial images during systematic
flight patterns. Sophisticated software (using Structure-from-Motion - SfM algorithms) processes
these images, matching features to calculate precise 3D positions, generating outputs like
orthophotos (geometrically corrected aerial maps), dense 3D point clouds, Digital Surface Models
(DSMs) showing the top of visible features (trees, buildings), and filtered Digital Terrain Models
(DTMs) representing the bare earth surface. UAV LiDAR mounts a lightweight laser scanner on the
drone, directly measuring distances to the ground and objects, providing its own 3D point cloud. The
critical advantage of UAV LiDAR is its ability to penetrate vegetation canopy to capture ground
points below, unlike photogrammetry which only sees the top surface. UAV-based methods offer
unparalleled speed, coverage, and safety for accessing large, remote, or hazardous areas (quarries,
steep slopes, post-disaster sites, pipeline corridors). Core EGS uses include large-scale topographic
mapping for design, construction progress monitoring, earthwork volume calculations, corridor
surveys for linear infrastructure (roads, power lines, pipelines), inspection of roofs, facades, or
hard-to-reach structures, and environmental monitoring. UAVs deliver efficiency and
cost-effectiveness, particularly for repetitive monitoring tasks.

3. Hydrographic Surveying: Mapping the Subsurface Realm

Hydrographic Surveying is the specialized branch of geomatics focused on measuring and describing
the physical features of underwater environments — the seafloor, riverbeds, lake bottoms, and
submerged structures (pipelines, cables, foundations, wrecks). The primary tool is the echosounder.
Multibeam Echosounders (MBES) emit a wide fan of sound beams perpendicular to the vessel's
track, measuring water depth across a swath and creating high-resolution, full-coverage bathymetric
maps. Singlebeam Echosounders (SBES) measure depth directly beneath the vessel, suitable for less
complex surveys. Achieving accurate underwater positioning requires tightly integrated systems:
High-Precision GNSS (e.g., RTK, PPK) provides the wvessel's location, while an Inertial
Measurement Unit (IMU) measures its precise attitude (pitch, roll, heading, heave). A sound velocity
profiler constantly measures water column sound speed variations, critical for correcting depth
measurements. Hydrographic deliverables include bathymetric charts, Digital Terrain Models
(DTMs) of the seabed, contour maps, and identification of submerged features or obstructions. This
is vital EGS for offshore oil & gas platform installation, subsea pipeline/cable route surveying
(pre-lay, as-laid, post-lay), dredging operations (pre-dredge surveys, volume control, verification),
port and harbor maintenance, dam reservoir surveys, and assessing scour around bridge piers or
offshore structures. It ensures safe navigation, efficient marine construction, and the integrity of
underwater infrastructure.

Complementary Tools for Comprehensive Understanding

These three methods form a powerful geospatial toolkit. TLS provides unmatched detail for
complex, confined, or critical structural elements. UAV Photogrammetry and LiDAR offer rapid,
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extensive coverage of terrestrial surfaces, with LiDAR excelling in vegetated terrain. Hydrographic
surveying unlocks the essential third dimension beneath the waterline. Their intelligent selection and
integration, guided by project-specific requirements for accuracy, coverage, resolution, and
environment, enable Engineering Geodetic Support to deliver the precise spatial intelligence
fundamental to building, monitoring, and maintaining safe, efficient, and resilient infrastructure
across all terrains.

20. Translate the text. (1800 printed characters; time — 45 min.)
Why Engineering Geodetic Support is Indispensable in Oil, Gas & Energy
The oil, gas, and energy sectors represent the backbone of modern industrial society, operating vast,
complex, and inherently high-risk infrastructure. Within this high-stakes environment, Engineering
Geodetic Support (EGS) transcends being a technical service; it is a fundamental pillar of safety,
efficiency, regulatory compliance, and long-term asset integrity. Its vital importance stems from the
unique confluence of scale, precision demands, environmental challenges, catastrophic risk potential,
and extended operational lifespans characterizing these industries.
Firstly, the sheer scale and complexity of projects demand unparalleled spatial control. Offshore
platforms are intricate cities built in open ocean depths, requiring millimeter-precise positioning of
thousands of tons of steel during installation and interconnection. Pipeline networks stretch for
thousands of kilometers across diverse, often inaccessible terrain, demanding consistent alignment
and depth control. Refineries and petrochemical plants are dense mazes of piping, structures, and
critical equipment where spatial conflicts are not just costly but potentially disastrous. Power plants,
whether thermal, nuclear, or hydro, house massive turbines, generators, and reactors requiring
exacting alignment and foundation stability. EGS provides the high-precision geodetic control
networks, meticulous stakeout, and rigorous as-built verification essential to construct and integrate
these colossal, interdependent systems correctly the first time. Errors in positioning during
construction, undetected due to inadequate surveying, can lead to misaligned flanges causing leaks,
structural instability, or costly rework cascading into massive delays.
Secondly, the consequences of failure are catastrophic. A minor undetected misalignment in
high-pressure gas piping, excessive foundation settlement under a critical compressor, undiagnosed
subsidence along a pipeline route, or unforeseen deformation of a dam abutment can trigger
explosions, toxic releases, fires, environmental devastation (oil spills, contamination), massive
financial losses, and tragic loss of life. EGS acts as a primary safeguard against these risks.
Continuous deformation monitoring systems using automated total stations, GNSS, and InSAR
provide early warning of developing structural issues or ground movement. Precise subsidence
monitoring in extraction zones (oil fields, mines) is critical for predicting and mitigating ground
settlement impacts on pipelines, wellheads, and surface facilities. Hydrographic surveying ensures
safe pipeline landfalls and platform placements, avoiding seabed hazards. The millimeter-level
precision of EGS in construction and the vigilant eye of its monitoring systems are the first line of
defense against low-probability, high-consequence events.
Thirdly, operations frequently occur in extremely harsh and remote environments. Offshore surveys
face relentless waves, wind, and corrosive saltwater, demanding robust equipment and specialized
techniques like GNSS-aided vessel positioning and dynamic referencing for platform surveys. Arctic
projects contend with permafrost instability, requiring sophisticated monitoring to track ground
thermal changes affecting foundations and pipelines. Desert pipelines cross shifting sands, while
transmission lines traverse rugged mountains and dense forests. EGS technologies adapted to these
conditions — ruggedized GNSS, UAVs for corridor mapping in difficult terrain, satellite-based InSAR
for wide-area monitoring in remote locations — provide the essential spatial intelligence where
conventional methods falter. The ability to deliver accurate data under these duresses is
non-negotiable for safe and efficient operations.
Fourthly, the extended operational lifespans of assets (often 30-50+ years) necessitate continuous
vigilance. Structures and foundations experience long-term stresses, ground conditions evolve
(especially in extraction zones), and materials fatigue. EGS is not a one-time construction activity;
its long-term deformation and subsidence monitoring programs are crucial for ongoing asset integrity
management. Detecting subtle movements early allows for predictive maintenance and proactive
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interventions, preventing minor issues from escalating into catastrophic failures and extending the
safe operational life of multi-billion dollar investments.
Finally, the sectors operate under intense regulatory scrutiny. Strict national and international
regulations govern every aspect, from construction tolerances and pipeline burial depths to
mandatory structural health monitoring programs for dams, nuclear facilities, and offshore platforms.
Comprehensive, auditable EGS documentation — accurate as-built records, deformation monitoring
reports, subsidence analysis — is essential for demonstrating compliance, securing operating permits,
managing liability, and providing evidence of responsible operational practices. EGS provides the
objective, quantifiable geospatial data required to meet these stringent regulatory demands.
In essence, EGS is vital in oil, gas, and energy because it directly addresses the core challenges:
building immensely complex systems with zero margin for spatial error, operating them safely within
unforgiving environments over decades, and relentlessly guarding against failures with catastrophic
consequences. It transforms geospatial precision into the bedrock of safety, efficiency, regulatory
compliance, and the sustainable longevity of the infrastructure powering our world.

21. Look through the text and say what it is about. (preparation time - 15 min.).

Geometric Leveling: An Overview
Geometric leveling is a fundamental surveying technique used to determine the relative heights or
elevations of different points on the Earth's surface. It is essential in various engineering projects,
such as construction, road design, drainage planning, and mapping, where precise elevation data is
crucial.
Principles of Geometric Leveling
At its core, geometric leveling is based on the principle of measuring vertical distances (differences
in elevation) between points using an optical instrument called a level, along with a staff or rod. The
basic idea is to establish a horizontal line of sight and measure the height difference between the
instrument's line of sight and the points of interest.
Types of Geometric Leveling
1. Differential Leveling: Involves taking a series of readings from one point to another, measuring
the difference in elevation between successive points.
2. Profile Leveling: Used to determine the elevation change along a specific line or route.
3. Fly Leveling: A rapid method for temporary or less precise measurements over a large area.
Instruments Used
- Dumpy Level: A simple, fixed-magnification instrument suitable for standard applications.
- Automatic (Self-Aligning) Level: Provides more accurate and easier readings.
- Digital Levels: Use electronic sensors for high-precision measurements.
Procedure of Geometric Leveling
1. Setup: The level is set up on a stable tripod over a benchmark or known elevation point.
2. Focusing: The instrument is leveled using foot screws until the bubble is centered.
3. Reading the Staff: The staff is placed on the point whose elevation is to be determined. The
observer reads the staff through the telescope at the line of sight.
4. Recording: The reading (height of instrument plus staff reading) is recorded.
5. Moving to Next Point: The staft is moved to the next point, and the process repeats.
6. Backsight and Foresight:

- Backsight (BS): The reading taken on a benchmark or known point to establish the instrument's
height.

- Foresight (FS): The reading on the new point.
7. Calculations: The difference between Backsight and Foresight readings gives the change in
elevation.
Calculations
The elevation of a point is calculated as:
Elevation of point = Elevation of benchmark + Backsight — Foresight
or, when moving along a chain of points:
Elevation of subsequent point = Elevation of previous point + Backsight — Foresight
Accuracy and Error Correction
- Proper setup and leveling of the instrument are vital.
- Readings should be taken carefully to avoid parallax errors.
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- Repeated measurements improve accuracy.

- Corrections may be applied for refraction and curvature over long distances.

Advantages of Geometric Leveling

- High precision in elevation measurements.

- Suitable for detailed topographical surveys.

- Relatively quick and straightforward with proper equipment.

Applications

- Construction site leveling.

- Highway and railway design.

- Drainage and flood control planning.

- Mapping and land development.

Geometric leveling is a vital surveying technique that provides accurate elevation data essential for
engineering and construction projects. Mastery of its principles and procedures ensures reliable
results, facilitating successful project planning and execution.

22. Look through the text and say what it is about. (preparation time - 15 min.).

Triangulation
Triangulation is a fundamental concept in various fields such as geography, navigation, surveying,
and social sciences, serving as a method to determine an unknown position or to analyze
relationships by using geometric principles. At its core, triangulation involves the use of
triangles—simple geometric shapes with three sides and three angles—to measure distances, map
locations, or understand complex structures. The principle relies on the fact that if the lengths of at
least two sides of a triangle and one angle are known, or if two angles and a side are known, the
remaining sides and angles can be accurately calculated through basic trigonometry.
Historically, triangulation revolutionized land surveying and cartography. Surveyors would establish
a network of triangles across a region, often starting from a known baseline. By measuring the angles
from specific points and knowing the baseline length, they could accurately compute the positions of
unmarked locations or boundaries. This method allowed for the creation of detailed maps over large
areas with high precision, which was essential for land division, construction projects, and
navigation. The development of triangulation networks in the 18th and 19th centuries was
instrumental in the creation of national coordinate systems and geographic databases, laying the
groundwork for modern geographic information systems (GIS).
In contemporary applications, triangulation extends beyond physical measurements. In navigation
systems such as GPS, triangulation is used to determine a receiver's location by calculating distances
from multiple satellites, each providing a known position. By measuring the time it takes for signals
to travel from satellites to the receiver, the system estimates distances and uses geometric principles
to pinpoint the exact location. Similarly, in wireless communications, triangulation helps locate
devices or signal sources by analyzing signal strengths and timings from multiple antennas. In social
sciences and research, triangulation refers to the use of multiple methods or data sources to validate
findings, thereby increasing the reliability and depth of analysis. This metaphorical use underscores
the idea of combining different perspectives or data points to arrive at a more comprehensive
understanding.
Overall, triangulation exemplifies how simple geometric concepts can be harnessed to solve complex
real-world problems. Its versatility across disciplines highlights its importance as a foundational
technique for measurement, navigation, mapping, and validation. As technology advances, the
principles of triangulation continue to underpin innovations in positioning, sensing, and data
validation, demonstrating that the humble triangle remains a powerful tool for understanding and
navigating our world.

23. Look through the text and say what it is about. (preparation time - 15 min.).
Trilateration
Trilateration is a fundamental technique used in navigation and positioning systems to determine the
exact location of an object or point in space by measuring distances from known reference points.
This method relies on the principle that if the distances to at least three known points are known, the
position of the unknown point can be precisely calculated. It is widely employed in various fields,
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including GPS technology, radio navigation, and surveying, to establish accurate positional
information.
The process of trilateration involves drawing circles (or spheres in three dimensions) around each of
the known reference points, with radii equal to the measured distances to the unknown point. The
intersection point of these circles (or spheres) indicates the location of the target. In two-dimensional
space, the intersection of three circles typically pinpoints a single location, provided the distance
measurements are accurate. In three-dimensional applications, three spheres are used, and their
common intersection defines the position in space.
GPS systems exemplify trilateration in action. Satellites orbiting the Earth transmit signals that
include their positions and the time the message was sent. A GPS receiver, located somewhere on
Earth's surface, receives these signals and measures the time delay for each, which translates into the
distance to each satellite. Using the known positions of the satellites and the measured distances, the
receiver performs trilateration to compute its precise location, often expressed in latitude, longitude,
and altitude. This process requires at least four satellites to account for clock errors and enhance
accuracy.
Overall, trilateration is a powerful and reliable method for position determination, enabling modern
navigation and location-based services that are integral to daily life, from smartphone mapping
applications to autonomous vehicle navigation systems. Its reliance on geometric principles makes it
both robust and precise, provided the distance measurements are accurate and the reference points
are well-known.

24. Look through the text and say what it is about. (preparation time - 15 min.).
Geographic Information Systems
Geographic Information Systems (GIS) have become an integral part of modern society,
transforming the way we analyze and interpret spatial data. At its core, GIS is a framework that
allows users to capture, store, manipulate, analyze, manage, and present geographic information. By
integrating various layers of data, GIS enables a comprehensive understanding of spatial
relationships and patterns that are often invisible through traditional analysis methods.

The foundation of GIS lies in its ability to handle diverse data types, including vector data, which
represents features such as roads, buildings, and boundaries, and raster data, which encompasses
images like satellite photographs and aerial imagery. These layers can be overlaid and analyzed to
reveal insights that support decision-making across numerous fields. For example, urban planners
utilize GIS to optimize land use, minimize environmental impact, and plan infrastructure
development. Environmental scientists employ GIS to monitor changes in ecosystems, track
deforestation, and model climate change impacts. Emergency responders rely on GIS for disaster
management, locating resources, and planning evacuation routes.

Advancements in technology have significantly expanded the capabilities of GIS. The proliferation
of high-resolution satellite imagery, GPS technology, and the internet has facilitated real-time data
collection and sharing. Cloud-based GIS platforms allow for collaborative analysis and accessibility
from anywhere in the world, enhancing responsiveness and coordination among stakeholders.
Moreover, the integration of GIS with other technologies, such as artificial intelligence and machine
learning, opens new frontiers in predictive modeling and automated analysis, enabling more
proactive and informed decision-making.

Despite its many benefits, GIS also faces challenges. Data quality and accuracy are paramount, as
unreliable data can lead to misguided decisions. Privacy concerns arise when geospatial data
involves sensitive information about individuals or communities. Additionally, the complexity of
GIS software can present barriers for users lacking technical expertise, emphasizing the need for
education and training. As the technology continues to evolve, addressing these issues will be crucial
for maximizing the potential of GIS while safeguarding ethical considerations.

In conclusion, GIS is a powerful tool that bridges the gap between geography and technology,
providing valuable insights across multiple domains. Its ability to visualize and analyze spatial data
empowers organizations and governments to make informed decisions that enhance sustainability,
safety, and efficiency. As data collection methods become more sophisticated and accessible, GIS
will undoubtedly play an increasingly vital role in shaping a smarter, more connected world.
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25. Look through the text and say what it is about. (preparation time - 15 min.).

Total Stations & Robotic Total Stations: Precision Workhorses of Geodetic Control

The Total Station (TS) is a fundamental electronic/optical surveying instrument essential for
Engineering Geodetic Support (EGS). It integrates three core functions: an electronic theodolite for
measuring horizontal and vertical angles with high precision (typically to seconds of arc), an
electronic distance meter (EDM) using infrared or laser light to measure slope distances to a
reflective prism (with millimeter to centimeter accuracy), and an on-board microprocessor with data
storage. Operators manually sight the instrument's telescope crosshairs onto a prism held by a
rodperson at the target point. The TS measures the angles and distance, then calculates the 3D
coordinates (Northing, Easting, Elevation) of the target point relative to the instrument's position and
a known reference point (back sight). Data is recorded manually in field books or, more commonly
now, electronically in onboard memory or external data collectors. Key purposes include establishing
control networks, topographic detail surveys, construction stakeout, as-built verification, and precise
monitoring where automation isn't critical.

The Robotic Total Station (RTS) represents a significant technological evolution, automating the
most time-consuming manual task: target tracking. An RTS incorporates a motorized drive system
and automatic target recognition (ATR) technology. The operator controls the instrument remotely
via a rugged field controller (tablet or handheld unit). Once the RTS is set up over a known point and
oriented, the operator simply commands it to locate a specific prism (either by searching or entering
its approximate location). The RTS automatically finds, locks onto, and continuously tracks the
prism as the rodperson moves around the site. This enables true one-person operation: the single
surveyor carries the prism pole and controller, directing the RTS from the target location. The RTS
continuously measures angles and distances as the prism moves, instantly calculating coordinates
and sending them to the controller for verification, recording, or stakeout guidance. This automation
drastically increases survey speed and efficiency, particularly for complex layouts or large-scale topo
surveys.

Operations and Core Purposes:

Both TS and RTS perform the same fundamental measurements: angles and distances to prisms.
Their core operational purposes within EGS are identical:

1. Precise Stakeout: Marking design points (foundations, columns, equipment pads, pipelines, roads)
accurately on the ground using coordinates from plans/BIM models.

2. Control Network Establishment & Densification: Creating high-accuracy reference points across
a site.

3. Topographic & As-Built Surveys: Capturing the precise location and elevation of existing features
or newly constructed elements.

4. Deformation Monitoring: Measuring displacements of prisms attached to structures over time
(manually with TS, often automated/continuous with RTS).

5. Geometric Control: Verifying alignment, elevation, verticality, and dimensions during
construction.

The RTS Advantage:

Dramatically Increased Productivity: One-person operation eliminates constant communication and
walking back to the instrument. Automatic tracking allows rapid data collection or layout of
numerous points.

Reduced Human Error: Minimizes pointing/sighting errors and miscommunication.

Enhanced Safety: The operator works away from the instrument, beneficial near traffic, moving
machinery, or on unstable ground.

Enables Complex Layouts: Efficiently handles intricate patterns or numerous points.

Foundation for Automation: RTS is the core sensor in Automated Deformation Monitoring

Systems (ADMS), providing continuous, unattended measurements.
While the standard TS remains valuable for specific tasks or budget constraints, the Robotic Total
Station has become the dominant instrument for most construction and engineering surveying due to
its unparalleled efficiency, accuracy, and ability to streamline workflows, making it an indispensable
tool for modern EGS.
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26. Look through the text and say what it is about. (preparation time - 15 min.).

Geodetic and topographic surveys
Geodetic and topographic surveys are fundamental techniques used in the field of surveying to gather
essential data about the Earth's surface, each serving distinct purposes and employing different
methodologies. Geodetic surveys are comprehensive measurements that account for the curvature of
the Earth, aiming to establish precise positions over large areas with high accuracy. They are crucial
for creating coordinate systems, mapping large regions, and supporting activities such as engineering
projects, navigation, and scientific research. These surveys typically involve the use of sophisticated
instruments like GPS, theodolites, and electronic distance measurement devices to determine
geographical coordinates with minimal errors, ensuring that spatial data remains consistent over vast
distances.
In contrast, topographic surveys focus on capturing the detailed features of a specific area, including
natural elements like hills, rivers, and vegetation, as well as man-made structures such as buildings,
roads, and fences. The primary goal is to produce detailed maps or plans that depict the surface
features and terrain elevations, which are essential for urban planning, construction, landscaping, and
environmental management. Topographic surveys are generally conducted over smaller areas and
employ techniques such as total stations, level instruments, and photogrammetry to gather detailed
data about the surface features.
The key differences between the two surveys lie in their scope, accuracy, and purpose. Geodetic
surveys are extensive and aim for absolute positioning accuracy across large regions, taking into
account the Earth's curvature. Topographic surveys are more localized, emphasizing detailed surface
features without necessarily accounting for the Earth's curvature, although they provide critical
information for design and construction. Their applications are equally diverse; geodetic surveys
underpin the creation of coordinate systems used in navigation, cartography, and large-scale
infrastructure projects, while topographic surveys support site planning, civil engineering, and
environmental management. Both types of surveys are vital in ensuring the precision and reliability
of spatial data, ultimately facilitating informed decision-making across various disciplines.

27. Look through the text and say what it is about. (preparation time - 15 min.).

Measuring polygons

Measuring polygons accurately at construction sites is a crucial task that ensures the precise layout
and structural integrity of any project. To begin, it’s essential to have the right tools, such as a tape
measure, a theodolite or total station, a measuring wheel, and a GPS device if available. The process
starts with establishing a clear baseline or reference points using stakes and markers. These points
serve as the foundation for calculating the positions of the polygon's vertices.

Next, establish the first point by marking it clearly and recording its coordinates or distances from
known reference points. Using a theodolite or total station, measure the angles between this initial
point and subsequent points around the polygon. These angles, combined with distance
measurements obtained via tape or electronic distance measurement (EDM) devices, allow you to
determine the precise locations of each vertex. For irregular polygons, it’s important to measure all
sides and interior angles carefully, ensuring that the sum of angles aligns with geometric
expectations.

To improve accuracy, double-check measurements by repeating the process from different reference
points or using redundant measurements. Once all vertices are located, connect the points accurately
on the ground, verifying that the polygon’s shape conforms to the design plans. Document all
measurements meticulously, noting any deviations or anomalies. Properly marking and recording
these points ensures that the construction aligns precisely with the intended design, reducing errors
and rework. With careful measurement and recording, you can reliably define complex polygonal
shapes at construction sites, ensuring the project’s success and structural integrity.

28. Look through the text and say what it is about. (preparation time - 15 min.).
The history of geodesy till the 19th century
The history of geodesy, the science concerned with measuring and understanding the Earth's shape,
size, and gravitational field, is a fascinating journey that spans thousands of years. Its evolution
reflects humanity's enduring quest to comprehend our planet, driven by practical needs such as land
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division, navigation, and scientific curiosity.

Ancient civilizations laid the foundational principles of geodesy. The earliest records come from the
Egyptians around 3000 BCE, who employed simple surveying techniques to delineate land
boundaries after the annual flooding of the Nile River. They recognized the importance of precise
measurements for agriculture and taxation. The Babylonians and Assyrians also engaged in land
measurement, utilizing rudimentary tools like ropes and plumb lines. In ancient Greece,
mathematicians such as Eratosthenes of Cyrene (circa 276-194 BCE) made groundbreaking
contributions. Eratosthenes is famously credited with estimating the Earth's circumference with
remarkable accuracy by comparing the angle of the Sun's rays at two different locations, Alexandria
and Syene (modern-day Aswan). His method involved measuring the shadow cast by a stick at noon
and applying basic geometry, establishing one of the earliest scientific methods for understanding
Earth's size.

During the Roman Empire and into the Middle Ages, geodesy continued to develop through the
efforts of various surveyors and scholars. The Romans advanced land surveying techniques,
constructing extensive networks of roads and aqueducts with precise measurements. However,
systematic scientific approaches to Earth's shape remained limited until the Renaissance.

The Renaissance era marked a renewed interest in scientific inquiry and exploration. The 16th and
17th centuries saw significant progress with the advent of more sophisticated instruments. Notably,
the invention of the telescope and improvements in geometric methods allowed for better
measurements. In 1672, Isaac Newton hypothesized that the Earth was not a perfect sphere but an
oblate spheroid—flattened at the poles—based on his studies of gravity and planetary motion. This
insight prompted further investigations into Earth's shape.

The 18th century was a pivotal period for geodesy, driven largely by the need for accurate mapping
for navigation, military, and scientific purposes. The French Academy of Sciences organized
large-scale geodetic surveys, such as the Cassini mission, which aimed to measure the meridian arc
from Dunkerque to Barcelona. These efforts resulted in more precise models of Earth's shape,
leading to the adoption of the reference ellipsoid and the development of geodetic datums. The
advent of triangulation methods allowed for the measurement of vast areas with improved accuracy.

29. Look through the text and say what it is about. (preparation time - 15 min.).
The history of geodesy
The 19th century heralded technological advancements with the development of more accurate
theodolites, baseline measurement techniques, and the establishment of international standards. The
creation of national geodetic networks and the development of gravity measurements further refined
our understanding of Earth's shape and gravitational field. The concept of geodetic datums became
standardized, providing essential frameworks for mapping and navigation.
The 20th century witnessed a transformative leap with the introduction of electronic distance
measurement (EDM) instruments, which vastly increased measurement precision. A major milestone
was the advent of satellite geodesy in the latter half of the century. The launch of artificial satellites,
beginning with Sputnik in 1957, revolutionized geodesy by enabling global measurements of Earth's
shape and gravity field. Satellite tracking techniques, such as Doppler shifts and later laser ranging,
allowed scientists to determine Earth's parameters with unprecedented accuracy.
The development of global navigation satellite systems (GNSS), including GPS (Global Positioning
System), GLONASS, Galileo, and BeiDou, has further advanced the field. These systems provide
real-time positioning data with centimeter-level accuracy, transforming navigation, surveying, and
Earth sciences. Satellite altimetry, gravity field measurements, and Earth observation missions have
enriched our understanding of Earth's dynamic processes, including plate tectonics, sea level rise,
and climate change.
Today, geodesy continues to evolve with technological innovations like interferometric synthetic
aperture radar (InSAR), gravimetric satellites, and terrestrial laser scanning. The field integrates data
from multiple sources to create highly detailed models of Earth's surface and interior, supporting
scientific research and practical applications worldwide.
In summary, the history of geodesy reflects a continuous journey from primitive land measurements
to sophisticated satellite-based systems. Each era built upon previous discoveries, driven by the need
for more precise, comprehensive knowledge of our planet. As technology advances, geodesy remains
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a vital discipline, expanding our understanding of Earth's complex systems and helping humanity
navigate and manage our home planet more effectively.

30. Look through the text and say what it is about. (preparation time - 15 min.).

Units of measurement

Units of measurement are fundamental to understanding and quantifying the world around us,
enabling consistent communication and comparison of physical quantities such as length, mass, time,
and angles. Among the various systems used worldwide, the International System of Units (SI) is the
most widely adopted, providing a standardized framework for scientific, industrial, and everyday
measurements. Developed in France and officially adopted in 1960, the SI system is based on the
metric system, with seven base units including the meter for length, the kilogram for mass, and the
second for time. These units are interconnected through prefixes that denote multiples or fractions,
facilitating precise and scalable measurements across diverse fields.

Angles are a key concept in geometry and physics, representing the measure of rotation between two
intersecting lines or planes. The most common unit for measuring angles in the SI system is the
radian, which is defined as the angle subtended at the center of a circle by an arc equal in length to
the radius of the circle. One radian is approximately 57.2958 degrees. Degrees, another unit of
measurement for angles, are more familiar in everyday contexts and are subdivided into 60 minutes,
each consisting of 60 seconds. This sexagesimal system of degrees originated in ancient civilizations
and remains prevalent in navigation, engineering, and astronomy.

Lines are fundamental in geometry, characterized as infinitely extending in both directions. They can
be classified as parallel, intersecting, or skew, depending on their spatial relationships. When two
lines intersect, they form angles at the point of intersection, which can be classified as either
complementary (summing to 90 degrees) or supplementary (summing to 180 degrees).
Understanding lines and angles is essential for the study of shapes, construction, and design.

The SI system primarily uses the meter for length measurement, but in everyday contexts, especially
in the United States and historically in England, customary units are often employed. The imperial
system, used predominantly in the United Kingdom and the United States, includes units like inches,
feet, yards, and miles for length. One foot equals 12 inches, one yard equals 3 feet, and one mile
equals 1,760 yards or approximately 1.609 kilometers. These units are customary rather than metric,
and their use varies depending on the context—engineering, navigation, or casual conversation.

In the United States, the imperial system remains the standard for most everyday measurements,
including construction, real estate, and personal height and weight. Conversely, the UK has largely
transitioned to the metric system for most scientific, commercial, and governmental purposes.
However, some imperial units, such as miles for road distances and pints for beer, are still in
common use in Britain. The historical roots of these measurement systems date back centuries, with
the imperial units originating from standards established in the British Empire.

The differences between the SI system and the imperial or customary units can sometimes lead to
confusion, especially in international contexts. For example, a mile in the imperial system is longer
than a kilometer, and an inch is smaller than a centimeter. To facilitate international trade, science,
and technology, SI units are preferred because of their consistency and universal acceptance.
Nonetheless, understanding both measurement systems is essential for effective communication
across different countries and fields.

Angles and lines are also measured and analyzed differently in various systems. In the SI system,
angles are measured in radians for scientific purposes, especially in calculus and physics, because
radians provide a natural measure for describing rotational motion and periodic functions. For
practical applications like navigation and engineering, degrees are more common, with the full circle
divided into 360 degrees, a convention that dates back to ancient Babylonian astronomy. This
division allows for straightforward subdivision of angles, making it easier to measure and
communicate directions and orientations.

Lines play a crucial role in geometry and trigonometry, where their properties help define shapes,
solve problems, and describe spatial relationships. Parallel lines remain equidistant and never meet,
while intersecting lines do so at a single point, forming angles that can be analyzed to understand
geometric configurations. The study of lines and angles underpins many fields, including
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architecture, engineering, and computer graphics, where precise measurements are vital.

In summary, units of measurement, angles, and lines form the backbone of quantitative
understanding in science, engineering, and daily life. The SI system provides a universal standard
that promotes consistency and clarity, especially in scientific contexts, while the imperial system
persists in certain regions like the United States and the UK for historical and practical reasons. Both
systems involve the measurement of length, angles, and spatial relationships, but their differences
highlight the importance of context and convention in measurement practices. As global interaction
increases, familiarity with both systems and their underlying principles becomes increasingly
valuable, enabling better communication, collaboration, and innovation across cultures and
disciplines.

31. Look through the text and say what it is about. (preparation time - 15 min.).

Geodetic networks

Geodetic networks are fundamental frameworks used in surveying, mapping, and various geospatial
applications to establish precise positions of points on the Earth's surface. These networks are
classified based on their configuration, purpose, and the accuracy requirements they fulfill.
Understanding the different types and classes of geodetic networks is essential for selecting the
appropriate approach for a given project, whether it involves large-scale mapping, engineering
design, or scientific research.

Primarily, geodetic networks can be categorized into three main types: triangulation networks,
trilateration networks, and traversing networks. Triangulation networks are among the oldest and
most widespread; they are constructed by establishing a series of interconnected triangles, where the
angles of each triangle are measured with high precision. The known baseline length, often
determined by direct measurement, serves as a starting point, and subsequent positions are computed
through angular observations. The accuracy of triangulation networks depends heavily on precise
angle measurements and the stability of the baseline. These networks are particularly suited for
large-area mapping, where establishing a framework over extensive regions is necessary.
Trilateration networks, on the other hand, rely on measuring distances directly between points,
typically using electronic distance measurement (EDM) techniques. By forming interconnected
triangles with known distances, trilateration minimizes the cumulative errors associated with angular
measurements. These networks are advantageous when high accuracy in distance measurement is
achievable, such as in control surveys for engineering projects. Trilateration tends to be more reliable
over shorter distances and is often used in conjunction with triangulation to improve overall network
precision.

Traversing networks, also known as traverse surveys, involve establishing a series of interconnected
points through a combination of measured angles and distances. Traverses can be open or closed;
closed traverses return to the starting point, enabling the detection and correction of measurement
errors through mathematical adjustments. These networks are highly flexible, adaptable to various
terrains and project scales, and are commonly employed for cadastral surveys, construction layout,
and boundary determination. The accuracy of traversing networks depends on the precision of both
angular and distance measurements, as well as the quality of the adjustments applied during data
processing.

The classification of geodetic networks also considers their intended accuracy and purpose.
High-precision networks are designed for scientific and engineering applications where positional
accuracy must be within millimeters or centimeters. These include geodetic control networks used in
tectonic studies, satellite positioning, and large infrastructure projects. Such networks often employ
sophisticated measurement techniques, multiple control points, and rigorous adjustments to
minimize errors. Conversely, lower-accuracy networks serve purposes such as topographic mapping
at a regional scale, general boundary delineation, or preliminary surveys where a few meters of
positional accuracy are sufficient.

The choice of a particular class of geodetic network hinges on several factors: the size of the area to
be covered, the required accuracy, available technology, terrain conditions, and budget constraints.
For instance, establishing a high-precision control network over a large region may involve a
combination of triangulation, trilateration, and traversing, supplemented by modern satellite-based
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techniques like GPS. In contrast, small-scale projects in accessible terrain might rely solely on
traversing with total stations.

In summary, understanding the different types and classes of geodetic networks—triangulation,
trilateration, and traversing—and their respective accuracies and purposes is crucial for effective
survey planning. High-precision networks are indispensable for scientific and engineering endeavors
demanding millimeter-level accuracy, while lower-precision networks suffice for general mapping
and boundary surveys. The selection process involves balancing accuracy requirements,
technological capabilities, and logistical considerations to achieve reliable and efficient results in
geospatial positioning.

32. Look through the text and say what it is about. (preparation time - 15 min.).

Types of surveys

In geodesy, surveys are fundamental for establishing and maintaining precise measurements of the
Earth's surface, which are essential for mapping, construction, navigation, and various scientific
applications. There are several main types of surveys, each tailored to specific objectives and
employing different methodologies. The primary categories include cadastral surveys, topographic
surveys, geodetic surveys, and engineering or construction surveys, among others.

Cadastral surveys focus on defining land boundaries, property lines, and ownership details. These
surveys are crucial for legal documentation, land registration, and real estate transactions. They
typically involve precise measurements to determine the exact position of boundary markers and
often require the integration of historical records, deed descriptions, and field measurements to
produce detailed cadastral maps.

Topographic surveys aim to capture the natural and built features of the terrain. They are essential for
urban planning, infrastructure development, environmental management, and landscape design.
These surveys involve collecting data on elevation, landforms, vegetation, and infrastructure such as
roads, buildings, and utilities. The data gathered are used to produce contour maps and 3D models,
providing a comprehensive representation of the terrain's surface.

Geodetic surveys are distinguished by their focus on establishing a network of precise control points
over large areas. They are fundamental for creating a common framework for various mapping and
engineering projects. Geodetic surveys often involve high-precision measurements using techniques
such as triangulation, trilateration, and satellite positioning systems like GPS. They are integral to
defining the shape and size of the Earth, supporting global navigation systems, and ensuring
positional accuracy across large regions.

Engineering or construction surveys are conducted to support the design and construction of
infrastructure projects. These surveys provide detailed site data necessary for planning, layout, and
execution of construction activities. They include site surveys, quantity surveys, and staking out,
which involve marking the positions of structures and features according to engineering plans. These
surveys require high accuracy and often combine traditional methods with modern technologies like
total stations and laser scanning.

In addition to these main categories, specialized surveys such as hydrographic surveys, which map
underwater features; aerial surveys using drones or aircraft for large-scale mapping; and remote
sensing techniques, which analyze satellite imagery, are also integral to the field. Each type of survey
employs specific tools and methods suited to its objectives, but all share the common goal of
acquiring reliable spatial data to support decision-making and scientific understanding.

Overall, the diverse types of surveys in geodesy reflect the broad scope of the discipline, which
adapts its methods to meet the demands of various applications, from legal boundary delineation to
scientific research and engineering projects. Advances in technology continuously enhance the
precision, efficiency, and scope of geodetic surveys, ensuring their vital role in understanding and
managing the Earth's surface.

33. Look through the text and say what it is about. (preparation time - 15 min.).

Vertical surveys
Vertical surveys are a fundamental component of geological and geotechnical investigations, playing
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a crucial role in understanding the subsurface profile of a given area. Unlike horizontal or surface
surveys, which primarily focus on the mapping of surface features or horizontal extents, vertical
surveys delve beneath the Earth's surface to provide detailed information about the stratigraphy,
depth, and composition of subsurface layers. These surveys are essential for a variety of applications,
including site investigation for construction projects, mineral and hydrocarbon exploration,
groundwater assessment, and environmental studies.

The primary objective of a vertical survey is to determine the depth and characteristics of different
geological layers beneath the ground. This process involves collecting data at various depths to
construct a vertical profile or section that illustrates the arrangement, thickness, and nature of
subsurface strata. Accurate vertical profiling is critical in ensuring the safety, stability, and feasibility
of engineering projects, especially those involving deep foundations, tunnels, or underground
facilities.

Several methods are employed in conducting vertical surveys, each suited to specific conditions and
objectives. One of the most common techniques is borehole drilling, which involves drilling vertical
or inclined holes into the ground to extract continuous samples or to install measurement
instruments. Boreholes provide direct access to subsurface materials, allowing geologists and
engineers to perform tests such as core sampling, standard penetration tests (SPT), cone penetration
tests (CPT), and geophysical logging. These tests yield valuable data about soil and rock properties,
including density, strength, moisture content, and mineral composition.

Geophysical methods also play a significant role in vertical surveys, especially when direct drilling is
impractical or requires preliminary investigation. Techniques such as electrical resistivity, seismic
refraction, and ground-penetrating radar (GPR) can help delineate subsurface features indirectly. For
instance, seismic refraction surveys measure the travel time of seismic waves through different
layers, allowing the estimation of layer depths and velocities. Electrical resistivity surveys measure
the resistance of the ground to electrical currents, which varies with moisture content and material
type, providing insights into the layering and potential zones of interest.

The data collected from boreholes and geophysical methods are integrated to create a detailed
vertical profile of the subsurface. These profiles are often represented as cross-sectional drawings or
logs that illustrate the sequence of geological layers, their depths, and properties. Such profiles assist
engineers and geologists in making informed decisions regarding site suitability, foundation design,
and risk assessment.

Modern advancements have enhanced the accuracy and efficiency of vertical surveys. Automated
logging tools, real-time data acquisition systems, and sophisticated software for data interpretation
have significantly improved the quality of subsurface models. Additionally, techniques like
downhole geophysical logging allow for continuous measurement of properties along the borehole
depth, providing high-resolution data essential for detailed analysis.

Despite their many advantages, vertical surveys also face certain challenges. Drilling and data
collection can be costly and time-consuming, particularly in difficult terrain or urban environments.
Moreover, the interpretation of geophysical data requires expertise to avoid misrepresentations of
subsurface conditions. Nonetheless, the benefits of obtaining reliable subsurface information
outweigh these challenges, making vertical surveys an indispensable part of comprehensive
geotechnical investigations.

In conclusion, vertical surveys are a vital tool in understanding the Earth's subsurface, enabling safer
and more efficient engineering and resource extraction operations. Through a combination of
drilling, geophysical techniques, and data integration, these surveys provide detailed insights into the
layered structure beneath the surface. As technology continues to advance, vertical survey methods
will become even more precise, cost-effective, and accessible, further supporting the development of
infrastructure and resource management in a sustainable manner.

34. Look through the text and say what it is about. (preparation time - 15 min.).
Horizontal surveys
Horizontal surveys are a fundamental aspect of land surveying that involves the precise measurement
of horizontal distances and angles to determine the relative positions of points on the Earth's surface.
These surveys are essential for various applications, including the planning and design of
infrastructure projects, land division, boundary determination, construction layout, and
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environmental studies. The primary objective of a horizontal survey is to establish an accurate
framework of points that serve as references for further work or documentation.

The process of conducting a horizontal survey begins with the selection of a suitable survey method
based on the project's requirements, terrain conditions, and available equipment. Common methods
include chain and tape surveying, plane table surveying, transit and theodolite surveys, and more
advanced techniques like Total Station and GPS surveys. Each method has its advantages and
limitations; for example, chain and tape surveying is simple and cost-effective for short distances but
less accurate over long spans, whereas modern electronic distance measurement (EDM) instruments
and GPS provide higher precision over larger areas.

A typical horizontal survey starts with establishing a control network, which involves selecting
prominent points or benchmarks that are accurately known or can be accurately determined through
initial measurements. These control points form the basis for subsequent measurements and ensure
the survey's overall accuracy. The surveyor then proceeds to measure distances and angles between
various points within the survey area, using appropriate instruments. The measurements are carefully
recorded, often accompanied by checks and repetitions to minimize errors.

One of the critical challenges in horizontal surveys is maintaining accuracy, which involves
meticulous instrument calibration, proper measurement techniques, and correction for possible
sources of error such as atmospheric refraction, instrument collimation errors, and earth curvature.
Modern instruments like the Total Station combine electronic distance measurement with angular
measurement, streamlining data collection and reducing human errors. Additionally, GPS-based
surveys utilize signals from satellites to determine positions with high accuracy, especially useful in
large or inaccessible terrains.

After data collection, the surveyor processes the measurements through calculations that involve
plotting the points on maps or plans. This often includes adjusting the data to account for errors,
ensuring that the network is consistent and accurately represents the surveyed area. The final outputs
are survey plans, maps, and reports detailing the coordinates and relationships between points. These
documents are vital for architects, engineers, land developers, and government authorities to make
informed decisions.

Horizontal surveys also involve the use of coordinate systems, such as the local coordinate system or
global systems like UTM (Universal Transverse Mercator), to standardize measurements and
facilitate integration with other spatial data. The choice of coordinate system depends on the project's
scope and requirements.

In conclusion, horizontal surveys are crucial for establishing accurate and reliable spatial data on the
Earth's surface. They require careful planning, precise measurement, and diligent data processing to
ensure the results are dependable. As technology advances, newer tools and techniques continue to
enhance the accuracy, efficiency, and scope of horizontal surveying, making it an indispensable
component of modern land management and development projects.

35. Look through the text and say what it is about. (preparation time - 15 min.).

The concept of a datum

In the field of surveying, the concept of a datum is fundamental to ensuring accurate measurement,
mapping, and spatial analysis. A datum serves as a reference framework or coordinate system that
provides a basis for locating points on the Earth's surface. It establishes a common point of reference
from which survey measurements are made, allowing for consistency and precision across different
projects and over time. Without a well-defined datum, measurements could be inconsistent, leading
to errors in mapping, construction, and other geospatial applications.

There are primarily two types of datums used in surveying: horizontal datums and vertical datums.
Horizontal datums define the position of points on the Earth's surface in a two-dimensional plane,
providing coordinates such as latitude and longitude or easting and northing in a projected coordinate
system. Vertical datums, on the other hand, establish a reference for elevation measurements,
indicating the height of points relative to a specific surface, often mean sea level.

Historically, horizontal datums were based on a local reference point, such as a monument or a
benchmark, and were often tied to a specific region. As geodesy advanced, global and regional
datums were developed to improve consistency across larger areas. For instance, the North American
Datum of 1927 (NAD27) and the North American Datum of 1983 (NADS§3) are widely used in North
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America, with NADS83 being more modern and based on a more accurate geocentric coordinate
system. Globally, the World Geodetic System 1984 (WGS84) has become the standard datum for
GPS and many mapping applications, providing a unified global coordinate framework.

Vertical datums are equally important, especially in construction, drainage, and flood risk
assessment. The most common vertical datum is the mean sea level, which acts as a zero-height
reference point. Different regions may have their own local vertical datums, which are sometimes
tied to specific tide gauges or benchmarks. For example, in the United States, the National Geodetic
Vertical Datum of 1929 (NGVD29) and the North American Vertical Datum of 1988 (NAVDS88) are
used, with NAVDS88 being more recent and based on more accurate measurements.

The choice of a datum depends on the purpose of the survey and the geographic area involved. It's
crucial for surveyors to specify the datum used in their measurements, as changing datums can lead
to positional differences that may be significant depending on the scale of the project. When data
from different sources are combined, transformations between datums are often necessary to ensure
compatibility and accuracy. These transformations involve mathematical procedures that adjust
coordinates from one datum to another, accounting for differences in the reference points and the
underlying models of the Earth's shape.

In practical surveying, modern technology such as GPS relies heavily on the WGS84 datum for
positioning. When survey data collected in WGS84 are used for mapping or engineering purposes,
they are often transformed into local or project-specific datums to align with existing maps or
construction plans. This process underscores the importance of understanding the relationships
between various datums and the methods used for datum transformation.

In conclusion, datums are a cornerstone of surveying practice, providing the essential reference
framework for accurate spatial measurements. The selection and correct application of the
appropriate datum ensure the precision and reliability of survey data, which is vital for a wide range
of applications including cartography, construction, land development, and environmental
management. As technology advances, the integration of global datums like WGS84 with local
datums continues to enhance the accuracy and interoperability of spatial data worldwide.

36. Look through the text and say what it is about. (preparation time - 15 min.).

The Ellipsoid of Rotation: Geodesy's Foundational Model
An ellipsoid of rotation (also called a spheroid or reference ellipsoid) is a mathematically defined
surface generated by rotating an ellipse around its minor (shorter) axis. It is characterized by two key
parameters: its semi-major axis (a), representing the equatorial radius, and its flattening (f),
quantifying the difference between the equatorial and polar radii (f = (a - b)/a, where b is the
semi-minor axis).
Its Paramount Importance in Geodesy:
1. Mathematical Representation of Earth's Shape: While the Earth's true physical surface is highly
irregular (topography, bathymetry) and its gravitational equipotential surface (the geoid) is
undulating, the ellipsoid provides a smooth, regular geometric figure that closely approximates the
planet's overall bulk shape — an oblate spheroid flattened at the poles and bulging at the equator. This
simplicity is essential for mathematical calculations.
2. Reference Surface for Horizontal Datums: The ellipsoid serves as the fundamental reference
surface for defining geodetic datums. A datum establishes a coordinate system for precisely locating
points on Earth. The ellipsoid provides the geometric framework (shape and size) for the horizontal
component (latitude and longitude) of these datums. Examples include WGS84 (used by GPS) or
regional datums like NADS83 or ETRSS89.
3. Basis for Geodetic Coordinate Systems: Latitude (geodetic latitude, ¢) and longitude (A) are
defined relative to the ellipsoid. Geodetic latitude is the angle between the equatorial plane and the
normal (perpendicular) to the ellipsoid surface at a point. Longitude is the angle between a reference
meridian (e.g., Greenwich) and the meridian plane of the point. Elevation (height) is usually
measured separately relative to the geoid (orthometric height) or the ellipsoid (ellipsoidal height).
4. Framework for Calculations: The ellipsoid's well-defined geometry allows precise calculation of:

Distances and azimuths (directions) between points on its surface.

Areas of regions projected onto it.

Transformations between different coordinate systems and datums.
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Reduction of terrestrial survey measurements (angles, distances) from the physical Earth's
surface to the regular reference surface.
5. Global Positioning System (GPS/GNSS) Foundation: Satellite positioning systems like GPS
fundamentally calculate positions as ellipsoidal coordinates (¢, A, h - ellipsoidal height) relative to a
specific reference ellipsoid (e.g., WGS84 for GPS). This provides a globally consistent geometric
reference frame.
6. Mapping and Charting: Virtually all modern topographic maps, nautical charts, and aeronautical
charts are compiled using coordinates referenced to a specific ellipsoid and datum. The ellipsoid
provides the stable geometric base onto which the complex physical and cultural features are
projected.
In essence: The ellipsoid of rotation is the indispensable geometric foundation of geodesy. It
provides the mathematically tractable surface upon which the entire edifice of geodetic datums,
coordinate systems, positioning, navigation, and mapping is built. While not the physical Earth or the
geoid, its simplicity and close approximation enable the precise mathematical modeling and global
referencing essential for accurately describing locations and performing calculations on our planet.

37. Look through the text and say what it is about. (preparation time - 15 min.).
The geometry factor
The geometry factor, often called the Geometric Dilution of Precision (GDOP) or simply geometry,
plays a crucial role in precise point positioning (PPP) by quantifying how satellite geometry
influences the accuracy of position estimates. In PPP, signals from multiple satellites are used to
determine an observer's precise location. The relative positions of these satellites at the time of
measurement affect the quality of the position solution.
When satellites are well spread out in the sky, forming wide angles with respect to the receiver, the
geometry factor is low, leading to minimal positional error amplification. Conversely, if satellites are
clustered together or nearly in a straight line, the geometry factor is high, and the positional errors are
significantly amplified. This is because poor geometry causes the errors in satellite range
measurements to translate into larger uncertainties in the calculated position.
In mathematical terms, the geometry factor is derived from the covariance matrix of the least squares
estimation process. It is influenced by the satellite positions relative to the receiver, which are
represented by the line-of-sight (LOS) unit vectors. The design matrix, constructed from these LOS
vectors, encapsulates how each satellite's measurement contributes to the solution. The inverse of the
normal matrix (the product of the transpose of the design matrix and the design matrix itself)
contains the covariance of the estimated position. The GDOP is then calculated as the square root of
the trace of this covariance matrix, representing the overall amplification of measurement errors in
the position estimate.
In essence, the geometry factor determines how much the measurement noise affects the final
position. Better satellite geometry (lower GDOP) results in more accurate and reliable positioning,
while poor geometry (higher GDOP) reduces the precision. During PPP processing, the geometry
factor is continuously evaluated, and measurements with unfavorable satellite configurations may be
weighted less or discarded to improve the robustness and accuracy of the positioning solution.

38. Look through the text and say what it is about. (preparation time - 15 min.).

Regulatory Compliance in construction and ongoing monitoring

Regulatory compliance in construction is a fundamental aspect of ensuring that building projects
adhere to established legal standards, safety protocols, and environmental guidelines. It involves a
comprehensive understanding of local, regional, and national regulations that govern various facets
of construction activities, including planning, design, execution, and post-completion phases.
Compliance is not merely a matter of legal obligation but also a critical component in safeguarding
the safety of workers, future occupants, and the surrounding community. It helps prevent accidents,
structural failures, and legal disputes, thereby promoting sustainable and responsible development.
The process of achieving regulatory compliance begins in the planning and design stages, where
architects and engineers must ensure that their plans align with zoning laws, building codes, and
environmental regulations. This requires meticulous documentation and submission of permits and
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approvals before breaking ground. During construction, adherence to safety standards such as OSHA
(Occupational Safety and Health Administration) regulations, proper use of personal protective
equipment, and implementation of adequate site safety measures are essential to prevent accidents
and injuries. Regular inspections are conducted to verify compliance with these standards, and any
deviations must be promptly corrected to avoid penalties and project delays.
Ongoing monitoring is a critical element in maintaining compliance throughout the lifecycle of a
construction project. It involves continuous oversight and assessment of construction activities to
ensure that work remains within the boundaries of regulatory requirements. This can include
real-time monitoring of environmental impacts, such as dust, noise, and waste management, as well
as safety procedures and quality control measures. Advanced technologies like Building Information
Modeling (BIM), drones, sensors, and data analytics are increasingly employed to facilitate real-time
tracking and reporting, enabling proactive responses to potential issues before they escalate.
Furthermore, ongoing monitoring ensures that post-construction operations, maintenance, and
renovations also comply with relevant standards. Regular audits and inspections are conducted to
verify that buildings continue to meet safety and environmental regulations. Any deficiencies
identified are addressed through corrective actions, and documentation is maintained for
accountability and future reference. This continuous oversight not only helps in maintaining legal
compliance but also enhances the longevity and sustainability of the structure.
In addition to technical compliance, regulatory adherence also encompasses contractual and ethical
responsibilities. Contractors, developers, and stakeholders must foster a culture of compliance,
emphasizing transparency, integrity, and accountability. Training programs and awareness campaigns
are vital in ensuring that all personnel understand their roles and responsibilities in maintaining
compliance standards.
In conclusion, regulatory compliance in construction is an ongoing, dynamic process that spans the
entire project lifecycle. It requires meticulous planning, diligent execution, and continuous
monitoring to ensure that all activities meet the necessary legal and safety standards. Embracing
technological advancements and fostering a culture of compliance are vital in managing risks and
delivering safe, sustainable, and compliant built environments. As regulations evolve in response to
new challenges, construction professionals must stay informed and adaptable to uphold the highest
standards of compliance, ultimately contributing to the integrity and success of their projects.

39. Look through the text and say what it is about. (preparation time - 15 min.).
Engineering the Sky: The Construction of the Burj Khalifa, Dubai
The Burj Khalifa's rise from the Dubai desert to become the world's tallest structure (828m) stands as
a monumental achievement in modern engineering and construction. Its success stemmed from
overcoming extreme challenges through innovative design, meticulous planning, and groundbreaking
execution. Architect Adrian Smith (SOM) conceived a radical "buttressed core" structural system,
inspired by the Hymenocallis flower. Three wings arranged in a Y-shape buttressed a massive central
hexagonal core, creating a stable, aerodynamically efficient form tapering upwards. This design
minimized wind forces — the critical constraint for super-tall towers — while maximizing usable
space.
Foundation and Geodetic Precision: Supporting such unprecedented height required an equally
extraordinary foundation. Engineers excavated 50 meters below ground to reach stable strata,
constructing a reinforced concrete mat foundation 3.7m thick. Under this sat 194 high-strength
barrette piles, plunging over 50m deep into the bedrock, collectively bearing the tower's immense
weight (over 500,000 tonnes). Precise positioning of these piles and the core structure was
paramount. A sophisticated geodetic control network was established using GPS and high-precision
total stations. Crucially, this network included external reference pylons far from the construction
zone to ensure stability. Measurements were constantly monitored for thermal expansion effects and
adjusted vertically using GPS and precise leveling to maintain millimeter accuracy throughout
construction. Laser-guided verticality checks ensured the core remained perfectly plumb.
Vertical Construction Logistics: Pouring the record-breaking height demanded revolutionary concrete
technology. A specially designed high-performance, low-permeability concrete mix was developed to
withstand Dubai's extreme heat (up to 50°C) and pressure at lower levels. To pump concrete to
unprecedented heights, a sophisticated pumping system was engineered. Concrete was placed using
high-pressure pumps through a network of pipes, culminating in a single, record-setting pump to 606
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meters above ground level. Careful thermal management was critical; ice was added to the mix, and
curing was meticulously controlled to prevent thermal cracking in the massive pours. The structure
rose using a sophisticated "top-down" approach. A system of self-climbing formwork (jump forms)
for the core and wing walls allowed continuous vertical progression. Slipforms were used for the
central core, while jump forms moved the perimeter walls upwards section by section. This system
enabled efficient cycle times, with crews working simultaneously on multiple levels.

Cladding and Systems: Installing the 26,000 glass and aluminum curtain wall panels presented
another vertical challenge. Custom-designed cradles descended from the top of the completed
structure, allowing crews to install the facade progressively downwards as the building rose,
maximizing speed and safety. The tower incorporates highly advanced building systems, including a
pressurized air supply system for elevators to counteract stack effect, and a complex condensate
collection system that recycles water from the air conditioning for irrigation. At its pinnacle sits a
massive tuned mass damper, a 350-tonne pendulum system that counteracts wind-induced sway,
ensuring occupant comfort and structural integrity during high winds.

Completion and Legacy: Completed in 2010 after six years of construction, the Burj Khalifa
redefined the limits of vertical construction. Its success relied on the seamless integration of
cutting-edge structural engineering, innovative materials science, unprecedented vertical logistics,
and relentless geodetic precision. The project demonstrated the feasibility of super-tall structures in
challenging environments and set new benchmarks for global skyscraper design, construction speed,
and integrated building systems. It remains an enduring symbol of human ambition and technical
ingenuity.

40. Look through the text and say what it is about. (preparation time - 15 min.).
Nord Stream: Engineering a Subsea Megaproject Across the Baltic Sea

The Nord Stream twin natural gas pipelines, stretching 1,224 km through the demanding
environment of the Baltic Sea from Russia to Germany, represent one of the most complex subsea
infrastructure projects ever undertaken. Completed in 2012 (Line 1) and 2012 (Line 2), their
construction pushed the boundaries of offshore engineering, surveying, and environmental
management, requiring unprecedented precision across international waters, sensitive ecosystems,
and a seabed littered with historical hazards.

Unique Challenges Demanding Innovation:

1. Depth & Route Complexity: The route traversed depths up to 210 meters, crossed busy shipping
lanes, navigated around protected marine areas, and avoided thousands of unexploded WWII
munitions identified during pre-construction surveys. Precise route planning was critical.

2. Environmental Sensitivity: Minimizing impact on the delicate Baltic Sea ecosystem (e.g., benthic
habitats, marine mammals) was paramount. Strict environmental regulations governed every phase.
3. Seabed Variability: The route crossed diverse geology — soft sediments, hard moraines, boulder
fields, and glacial erratics — requiring adaptable pipe-laying and burial techniques.

4. Logistical Scale: Millions of tons of materials (concrete-coated steel pipes, rock for protection)
were sourced, transported, and installed by a fleet of specialized vessels operating 24/7.

Geodetic & Surveying Triumphs:

Ultra-Precise Route Positioning: A high-accuracy acoustic positioning network, integrated with
seabed transponders and vessel GNSS (GPS/GLONASS), guided pipe-laying vessels with
centimeter-level precision. Real-time data ensured the pipeline followed the meticulously planned
route, avoiding obstacles and adhering to burial depth requirements.

Pre-Lay & Post-Lay Surveys: Sophisticated Multibeam Echosounders (MBES) and Side-Scan
Sonar (SSS) mapped the seabed in extreme detail before construction to finalize the route and
identify hazards. Post-lay surveys confirmed pipe position, burial depth, and seabed restoration using
the same technologies combined with Remotely Operated Vehicles (ROVs) for visual inspection.

Munitions Clearance Verification: High-resolution sonar and magnetometer surveys pinpointed
over 80,000 objects. Dedicated vessels meticulously cleared identified munitions along the corridor,
with constant surveying verifying safe clearance before pipe-laying proceeded.

Environmental Baseline & Monitoring: Comprehensive pre-construction surveys established
ecological baselines. Continuous monitoring during construction tracked sediment plumes, noise
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levels, and potential impacts using water sampling, acoustic monitoring buoys, and repeated seabed
surveys.

Engineering Solutions:

Pipe-Laying Giants: Specialized vessels like the Solitaire and Castoro Sei laid pipes in record time
using the S-lay method, welding sections into continuous strings up to 12 meters long, coating welds,
and lowering the pipe to the seabed in a controlled catenary.

Adaptive Burial: Where required (approx. 85% of the route), massive Hydro-Jetting Sleds followed
the pipe-lay barge, fluidizing the seabed to bury the pipeline 1-3 meters deep for protection. In rocky
areas, pre-trenching or post-lay rock placement was used. Burial depth was continuously monitored
via ROVs and sonar.

Material Logistics: Concrete-coated pipes (up to 25 tonnes each) were manufactured in Germany
and Finland, shipped to lay barges, and welded continuously. Hundreds of thousands of tons of rock
were precisely dumped by fallpipe vessels to stabilize and protect the pipeline sections.

Cross-Border Coordination: Seamless collaboration between Russian, Finnish, Swedish, Danish,
and German authorities, surveyors, and contractors was essential for permitting, safety, and
environmental compliance along the entire route.

Legacy:
Nord Stream demonstrated that ultra-long, deep-water pipelines through environmentally sensitive
and politically complex regions were feasible. It set new standards for:

Subsea Survey Accuracy: Integrating GNSS, acoustics, sonar, and ROVs for unmatched
positioning and verification.

Environmental Mitigation: Proving large-scale projects could comply with stringent ecological
safeguards through meticulous planning and monitoring.

Offshore Construction Efficiency: Achieving high lay rates in challenging conditions with
innovative vessel technology and logistics.

International Project Execution: Managing complex stakeholder interfaces across multiple
jurisdictions.

Despite geopolitical shifts impacting its operation, Nord Stream remains a landmark achievement in
offshore pipeline engineering and a testament to the power of precision geodetics and integrated
project management in conquering one of the world's most demanding marine environments.

41. Answer the question:
What are the key activities during the construction phase?
42. Answer the question:
At what construction phase are topographic and engineering-geodetic surveys conducted?
43. Answer the question:
At what construction phase is staking out/laying out performed?
44. Answer the question:
Are mass earthwork calculations and control included in the planning or construction phases?
45. Answer the question:
Is adherence to plans ensured through geodetic supervision or remote sensing?
46. Answer the question:
What is the aim of an as-built survey?
47. Answer the question:
Are Maintenance, Repair, & Modification Support activities included within the lifespan of the
construction project?
48. Answer the question:
What equipment is used at construction sites for geodetic work?
49. Answer the question:
Are Operation & Maintenance activities included in the pre- or post-construction phase?
50. Answer the question:
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What is the purpose of deformation monitoring?
51. Answer the question:

Do modifications and repairs require geospatial data?
52. Answer the question:

What methods for collecting construction data are commonly used? (Or: What methods for
collecting construction data are you familiar with?)

53. Answer the question:
What are the core objectives of Engineering Geodetic Support (EGS)?
54. Answer the question:
What is the purpose of quality control within Engineering Geodetic Support (EGS)?
55. Answer the question:
What is meant by the term “efficiency” in the context of Engineering Geodetic Support (EGS)?
56. Answer the question:
Does Deformation Monitoring pertain to the construction or operation phase of an object?
57. Answer the question:

What global navigation satellite system data are used when establishing and maintaining geodetic
control networks?

58. Answer the question:

What methods are used for collecting geodetic data at the construction site?
59. Answer the question:

What do we call a specialist responsible for collecting geodetic data at a construction site?
60. Answer the question:

What equipment and software are used to process geodetic data?

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPATYypPbI

Ocnoenas rumepamypa

1. Cocynona I. A. YueOHUK (QpaHITy3CKOTO sI3bIKa JJIs TaMOKEHHHUKOB. YacTp 2: yueOnuk / I A.
CocyHoBa. - YueOHUK (DpaHITy3CKOTO SI3bIKA AJIsI TaMOXKeHHUKOB. YacTh 2 - Mocksa: Poccwuiickas
tamokeHHas akagemus, 2011. - 300 c. - 978-5-9590-0261-9. - Tekct: anexrponnsiii / IPR SMART:
[caiiT]. - URL: https://www.iprbookshop.ru/69841.html - Pexxum noctyma: mo noanucke

2. CocyHnona I'. A. ®paHIty3cKuii S3bIK JUJIS MOATOTOBKH CIEIUAINCTOB TAMOKEHHOU CITy:KOBI. B
2 gactax. Y.2: yueOnuk / I. A. CocyHoBa. - ®paHIly3CKUIl A3bIK Ul MOATOTOBKU CIICI[HATUCTOB
TaMOXKEHHOU CirykObl. B 2 wacTsax. U.2 - Mocksa: Poccuiickas TamokeHHas akanemusi, 2018. - 218
c. - 978-5-9590-1011-9. - Tekct: onekrponnsii // IPR SMART: [caiir]. - URL:
https://www.iprbookshop.ru/93229.html - Pexxum noctyna: mo moamucke

3. Oscuenko T. B. Grundstufe Deutsch: yueOnuk Hemenkoro szbika / T. B. Oscuenko, E. U.
[Tetpona, JI. . [llanoBanoBa. - Grundstufe Deutsch - PoctoB-na-Zlony, Taranpor: U3narenscTBo
KOxHoro denepanpHOro yHUBepcurera, 2020. - 217 c. - 978-5-9275-3626-9. - TekcT: 31eKTPOHHBIN
// TPR SMART: [caiiT]. - URL: https://www.iprbookshop.ru/107996.html - Pexum nocryma: mo
MOATHCKE

4. OpnoBckast M.B. Y4ueOHUK aHIIMHACKOTO S3bIKA JUIsl CTYACHTOB TEXHUYECKUX YHHUBEPCUTETOB H
By30B. / .B. Opnosckas, JI.C. CamconoBa, A.W. CkyOpuesa. - 7-¢ uza. - Uznarenscteo MI'TY um.
H.D2. baymana, 2007. - 448 - 978-5-7038-2599-0. - TekcT: HEMOCPEACTBEHHBIH.

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

Jlononnumenvuas rumepamypa
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1. bouk H.A. YueOuuk aHmmickoro s3bika. B 2-x wactax. Y. 1. xu.1, Y. 1. ku.2, U. 2. ku.1, Y. 2.
kH.2. / H.A. bouk, I'A. Korumii, H.A. JlykesHoBa. - APT KIIM, 1994. - 4. 2. xu.2 302 -
5-86088-031-6. - TexcT: HEMOCPENCTBEHHBIM.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecnednBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. http://www.homeenglish.ru/Grammar.htm - Aurnuiickas rpammaruka Ha HomeEnglish.ru

2. http://www.native-english.ru/grammar - IIpakTudeckas rpamMMaTuka aHIJIMICKOTO S3bIKa Ha
Grammar.Sourceword.com - ' pammaruka anruiickoro si3pika Ha Native-English.ru

3. https://englishgrammar.org - AHIIHIiCKasi TpaMMaTHKa C YIIPaKHEHUSIMU

4. http://www.study.ru/support/handbook - CripaBoyHUK M0 TpaMMaTHKE aHTIIMHCKOTO s3bIKa HA
Study.ru

5. http://study-english.info - Cailt i1 wu3y4arOmuX aHIIUKACKUN  S3BIK, CTYIEHTOB,
nperoaBaresieil By30B M MEPEBOTIUKOB

6. https://puzzle-english.com - OGyuenue depe3 GUIBMBI, CEpUAITBI M YITPAKHEHUSI.
7. https://lingualeo.com - N3ydeHune s3bIka 4epe3 ero pa3inyHbIe aCIIEKTHI
8. https://4lang.ru - becrnarHplii TpeHAXED TSI U3yUCHUS CIIOB.

9. https://www.multitran.com - CnoBapp 00LICYyNOTPEOUTENBHON | TEPMHUHOJIOTHYECKON
JICKCUKHU
10. https://dic.academic.ru - CnoBapu wu HdHIUKIONeAnH ( B TO YHUCIE CIIOBapH

TEPMUHOJIOTMYECKOU JIEKCHUKH )

11. https://onelook.com - TonkoBbIe cI0Bapy aHIIIUICKOTO sA3bIKa ( TOJIKOBaHHE, yHOTpeOieHHe,
MIPOU3HOIICHHE, KOJTOKAIIUH )

9.3. [IporpaMmmHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUNIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

VYuebHas ayquTopus
TB - 1 wrt.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C 1enpio ycrneurHoro OCBOEHHUS TaHHOTO IpeaMeTa CTYAEHTY HEOOXOAMMO BBIMOJHATH JIOMAIlIHUE
paboThI MO YKa3aHHBIM MpEnojaBaTesiM TeMaM U IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.
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CamocrosiTenpHast paboTa CTYIEHTOB OTTUCHIBACTCS U PETYIUPYETCS:
- MeTtoaudyeckuMu peKOMEHAAITUSAMU 10 TUCIIUIUINHE;
- MeTonuyeckuMi PEKOMEHIANMSIMHU 0 OpPraHU3AIMH CaMOCTOSTEIHLHOM pPabOThl CTYIACHTOB
MUHT'AuK.

MeTtonnueckne peKoMEeHIalluu CTyIEHTaM 10 OCBOCHUIO TUCIUTUIMHBI

CamocrosiTenbHast paboTa CTYIEHTOB MPOBOIUTCS TMOJA PYKOBOJACTBOM IIperojaBaTens U
MOJpa3yMeBaeT HM3y4YeHHE TEOPETUYECKOro Marepuana U KOHTPOJb €ro YCBOCHHS, IMOATOTOBKY
MEePECKa30B TEKCTOB U CO3/IaHUE CAMOCTOSTEIbHBIX OPUTMHAIBHBIX PACCKA30B U MpPE3eHTALMN IO
TeMaM, U3y4aeMbIM B paMKaxX y4eOHOH TUCIUIUIMHBI, TOATOTOBKY U MEPEBOJ TEKCTOB, BHIMOJIHEHHE
Pa3IMYHBIX TPAaMMaTHUECKHX, JIEKCUYECKUX, IEKCUKO-TPaMMaTHYECKUX YIPaKHEHUH.

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

CamocrosiTenbHast paboTa CTYIEHTOB MPOBOIUTCS TMOJA PYKOBOJACTBOM IIpeNojaBaTens U
MOJpa3yMeBaeT HM3y4YeHHE TEOPETUYECKOro Marepuana U KOHTPOJb €ro YCBOECHHS, IMOATOTOBKY
MEePEeCKa30B TEKCTOB U CO3/IaHUE CAMOCTOSTEIbHBIX OPUTMHAIBHBIX PACCKA30B U MPE3eHTALMN IO
TeMaM, U3y4aeMbIM B paMKaxX Y4eOHOH TUCIUIUIMHBI, TOATOTOBKY U MEPEBOJ TEKCTOB, BHIMOJIHEHHE
Pa3IMYHBIX TPAaMMaTHYECKHX, JIEKCUYECKUX, IEKCUKO-TPaMMaTHYECKUX YIPaKHEHUH.

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

[Ipu moAroToBKe K MPaKTUYECKUM 3aHITHUSIM, PYKOBOACTBYSCH IJIAHOM U CIIUCKOM PEKOMEHIyeMOM
JUTEpaTypbl, HEOOXOAMMO HM3YYUTh TEMY TaK, 4TOObI MO KaKIOMY W3 MIPEUIOKEHHBIX BOIMPOCOB
CTYIIEHT MOT JIaTh pa3BEpPHYTHII, 0OCTOSITETLHBINA OTBET.

BueaynuropHas camocTosiTesibHas paboTa CTyACHTOB BKIIIOUAET:

- Pabota HaJ KOHCTIEKTOM JIEKIHH

- [loaroToBka k MpakTUYECKOMY 3aHITHIO

- JopaboTka KOHCHEKTa JEKUWU C MPUMEHEHHEM Y4YeOHHMKA, METOAUYECKOW JHUTeparyphl,
JIOTIOJIHUTENBHOM JINTEPATyPHI

- [lonGop, u3yuyeHue, aHaiau3 1 KOHCIEKTHPOBAHHE PEKOMEHA0BAHHOM JTUTEpaTypbl

- CamocTosITeNbHOE U3YUYeHHE OTIIEIbHBIX T€M, aparpadon

- [TonroroBka k 3K3amMeHy

Jlj1g ycriemHoro 0CBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AuMO
BHHMATEJILHO O3HAKOMHUTBHCS C HACTOSAIIEH pabouel mporpaMMoi yueOHo# nucuurinHbl. Ee MoxeT
MIPEJICTaBUTh MPENoAaBaTelb Ha BBOJHOM 3aHSATUU WM CAaMOCTOSITENIbHO O0YYarOIIHiCsS UCTIONb3YeT
nH(popmaruio Ha opunraabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMaHHE Ha CIHMCOK OCHOBHOM U JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
MMeEeTCs B JIEKTPOHHON OMOIMOTEUHOH cucTteMe YHUBEPCHUTET, Ha Ipe/iaraeMble MpenogaBareieM
pecypchl HH()OPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu HTepHeT.

MeTtonnueckue peKoMeHIalnu Ipu paboTe Hajl KOHCIIEKTOM JIEKIIH

B Xome neKUMOHHBIX 3aHATHH HEOOXOIUMO BECTH KOHCIEKTHpOBaHHE Y4eOHOro Marepuana.
OOpamiate BHUMaHUE HA KaTerOpHH, (OPMYIUPOBKH, PACKPHIBAIONINE COAECPNKAHHE TEX WM MHBIX
SIBJICHUH U MPOLIECCOB, HAYYHbIE BBHIBOJBI M MPAKTUYECKUE PEKOMEHIAINH, TOJIOKUTEIbHBIN OIBIT B
OpaTopckoM HcKyccTBe. JKenmareapbHO OCTaBUTh B pabOYMX KOHCIIEKTAX IOJIsI, HA KOTOPBIX JAeNaTh
MOMETKH W3 PEKOMEHJOBAHHOW JHUTEpaTypbl, JOMOJHSAIOIMINE MaTepral MpOoCIyIIaHHOW JIEKIUH, a
TaKKe MOJYepKHUBAIOIINE 0COOYI0 BaXKHOCTh T€X WJIM MHBIX TEOPETUUYECKUX MOJOKEHUU. 3a/1aBaTh
MPENo/IaBaTeNi0 YTOUYHSIOMIME BONPOCHI C LENbI0 YSACHEHUS TEOPETHUUYECKUX TOJOKEHUH,
pa3pelleHus: COPHBIX CUTYallHid.

BaxHo pa3BuBaTh yMEHHE COMOCTABIATh HCTOYHUKH, IPOTyMbIBAaTh U3ydaeMblii MaTepHall.

Bonbiioe 3HaueHNe UMEET COBEPIIIEHCTBOBAHNE HABBIKOB KOHCIIEKTUPOBAHUS .

[IpenogaBarenb MOXET PEKOMEHIIOBAaTh CTYAEHTaM CIEAYIOIIHe OCHOBHBIE (OPMBI 3aIUCH: IUIaH
(TIpocToit M pa3BEPHYTHIN), BBIMMUCKHU, TE3UCHI.
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Pe3ynprarel KOHCIEKTHPOBAHUS MOTYT OBITh MPEACTABIEHBI B Pa3IMUHBIX (hopMax.

[Iman — 3TO cXemMa MPOYMTAHHOTO Marepuaja, KpaTkuil (Wiau TOAPOOHBIN) MEepeueHb BOIPOCOB,
OTpPaXaoIIUX CTPYKTypy U TOCIEI0BaTeNbHOCTh MaTepuaina. [loapoOHO cocTaBieHHBIH IUIaH
BIIOJIHE 3aMEHSET KOHCIEKT.

KoHcnekt — 3T0 cuctemMaru3npoBaHHOE, JJOTHYHOE U3JI0KEHHE MaTepualia HCTOYHMKaA. Pa3znuuatorcs
YeThIpPe TUIA KOHCIIEKTOB:

. [ImaH-KOHCTIEKT — 93TO Pa3BEPHYTHIM JE€TaTU3UPOBAHHBIN IUIaH, B KOTOPOM JOCTaTOYHO
MOAPOOHBIE 3aMUCH MPUBOJIATCS MO TEM IMYHKTaM IJIaHa, KOTOPbIe HYK/Ial0TCS B MOSICHEHUU.

*  TekctyanbHbIf KOHCHEKT — 3TO BOCIPOM3BEIEHHE HamOosee BaKHBIX MOJOXKEHHH U (HaKTOB
MCTOYHHKA.

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

* Temaruyeckuil KOHCIIEKT — COCTABIIIETCS Ha OCHOBE M3YUYEHHS psJla UCTOYHHUKOB U JaeT Oojee
WJTM MEHEE MCUEPITBIBAIONINN OTBET MO KaKOK-TO cXeMme (BOIPOCY).

Bupt u hopMbl 0TpabOTKH MPOIYIICHHBIX 3aHATHIA

CryneHT, mpomyCTUBIIMN 3aHATHA, 00s3aH mobecenoBaTh € MpenofaBaTeieM IO MPOIMYyIIEHHOM
TeMe, MOoKa3aTh BBHINOJIHEHWE B TETpagud NUCHbMEHHBIX 3aJaHUil. YCTHBIE TEMbI CHAIOTCS B
00513aTEIbHOM TOPSIZIKE MOCIIE ayIUTOPHBIX 3aHATHIA.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMPE3eHTalllid, BHAECO- M ayaAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 UHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOEHHOCTEH NMCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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