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

I[IK-3 CnocobeH mNpUMEHATh CHUCTEMBl TEIIEKOMMYHHKAIMH, TJIO0AJIBHOTO  CITyTHUKOBOTO
MO3UIIMOHUPOBAHUS, TE€OMH(GOPMAIMOHHBIE CHCTEMbI IPU a’pOCHEMOYHBIX U T€0IE3UYECKUX
paborax

[IK-3.1 OcCHOBHBIE TEOPETUUYECKHUE COCTABIAIONIUE TEJIECKOMMYHUKAIUHU, CITyTHUKOBOTO
MO3UIIMOHUPOBAHUS, TEOMH()OPMAITMOHHBIX CUCTEM, COBPEMEHHOU MTPUOOPHOI 0a3bI

3name:

[1K-3.1/382 CoBpemMeHHBIE METOAbI M WHCTPYMEHTHI IMPOM3BOACTBA T€OAC3UYECKHUX
pabor

Ymems:

[IK-3.1/YM2 BpiOMparh WHCTpPYMEHTAJIbHBIE CpPEACTBA, COBPEMEHHBIC TEXHMUYECKUE
cpeactBa W HMH(MOPMAIMOHHBIE TEXHOJIOTMH Ui OOpabOTKM WHGPOpMALUU B
COOTBETCTBUH C TPEOOBAaHUSIMH TEXHUUECKUX 3a/laHUH

Braoems:

[IK-3.1/HB2 HaBbikamu pemieHust 3afaqu (OPMUPOBAHHS CETH OM3HECHPOIIECCOB B
reofe3U4eCKON OpraHu3auu

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHb chopMUpOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

[1K-3 Cnocoben [oBpimenneni  |MJIK I1K-3.1 OcHOBHBIE TEOPETUUECKHUE COCTABIISIIOIINE

MNPUMCHATH CUCTCMbI

TCIICKOMMYHUKAIINH, CIYTHHUKOBOI'O IMTO3UITMOHUPOBAHUA,

TEJIEKOMMYHHUKALIUH, reOMH()OPMAITIOHHBIX CUCTEM, COBPEMEHHOM MPUOOPHOI
106aJIbHOTO 6a3b1

CILyTHUKOBOI'O

MIO3ULIMOHUPOBAHNUS, 3HaTh:

reonH(popMaIioHHbIE [1K-3.1/3u2 CoBpeMeHHbIE METObI 1 UHCTPYMEHTHI

CUCTEMBI IIpH
A9POCHEMOYHBIX U
re0/Ie3NUECKIX
pabotax

IPOM3BOJICTBA T€0JIE3UNUECKHUX pabOT

YMmeTs:
[1K-3.1/YM2 Bpibupars HHCTpYMEHTAJIbHBIE CPE/ICTBA,
COBpPEMEHHBIE TEXHUUECKHUE CPEACTBA U
UH(POPMAIIMOHHBIE TEXHOJIOTUH JJIs1 00pabOTKH
UH(OPMAIIUN B COOTBETCTBUU C TPEOOBAHUSAMHU
TEXHUYECKUX 3aJJaHUI

Bnagers:
[1K-3.1/HB2 HaBblkamu pemieHus 3a1a4u GOopMUPOBAHUS
ceTH OM3HECTPOLIECCOB B FE0Ie3MYECKON OpraHu3auu




bazoBsIit MK TIK-3.1 OcHOBHBIE TEOPETUYECKHE COCTABIISIIOLINE
TEJIEKOMMYHUKAITUH, CITyTHUKOBOTO TIO3UIIUOHUPOBAHHMS,
reoMH()OPMAITIOHHBIX CUCTEM, COBPEMEHHOU MPUOOPHOI
6a3bl

3HaTh:
[1K-3.1/3u2 CoBpeMeHHbIE METObI 1 UHCTPYMEHTHI
IPOM3BOICTBA T€0IE3UNUECKHUX pabOT

YMmeTs:
[1K-3.1/YM2 Bpibupars HHCTpYMEHTAJIbHBIE CPE/ICTBA,
COBpPEMEHHBIE TEXHUUECKHUE CPEACTBA U
UH(POPMAIIMOHHBIE TEXHOIOTUH JJIs1 00paboTKH
UH(POPMAIIUN B COOTBETCTBUU C TPEOOBAHUAMHU
TEXHUYECKUX 3aJJaHUI

[ToporoBbiii NJK TTK-3.1 OcHOBHBIE TEOPETUUECKUE COCTABIISIIOIINE
TEJIEKOMMYHHUKAIIUU, CITyTHUKOBOTO TTO3UIIMOHUPOBAHUS,
reonH(pOPMAITMOHHBIX CHCTEM, COBPEMEHHOM MPUOOPHOH
0a3bl

3HaTh:
I1K-3.1/362 CoBpeMeHHBIC METO/IbI 1 HHCTPYMEHTBI
MIPOM3BOICTBA I'€0/Ie3NUECKUX PaboT

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuens chopmupobanasix NIK/3VB)

OTiIu4HO

I1K-3.1 OCHOBHBIE TEOPETUYECKUE COCTABISAIONINE TEIEKOMMYHUKAIUH,
CIyTHUKOBOTO MO3UIIMOHUPOBAHUS, TEOMH(POPMAILIMOHHBIX CUCTEM, COBPEMEHHOM
npuOOpHOI 0a3bl
[1K-3.1/362 CoBpeMeHHbBIE METOIbI I HHCTPYMEHTHI POU3BOICTBA
TEOJIC3MUECKUX paboT
[1K-3.1/YM2 BeiObupaTs HHCTpYMEHTAJIbHBIE CPEICTBA, COBPEMEHHBIE
TEXHUYECKHUE CPEACTBA M HHPOPMAIIMOHHBIC TEXHOJIOTHH JIJIsi 00pabOTKH
uH(GOpPMAIMN B COOTBETCTBUHU C TPEOOBAHUSIMHU TEXHUYECKHUX 3aJJaHUM
[1K-3.1/HB2 HaBbikamu perieHus 3a1auu GopMUPOBAHUS CETH OM3HECTIPOIIECCOB
B I€0JI€3UYECKOM OpraHu3aluu

Xopouio

I1K-3.1 OCHOBHBIE TEOPETUYECKUE COCTABISAIONINE TEIEKOMMYHHUKAIUH,
CIIyTHUKOBOTO TIO3UIIMOHUPOBAHUS, TEOMH(POPMAILIMOHHBIX CCTEM, COBPEMEHHOM
npuOOpHOI 0a3bl
[1K-3.1/362 CoBpeMeHHbBIE METO/IbI i HHCTPYMEHTHI POU3BOICTBA
TEOJIC3MUECKUX paboT
[1K-3.1/YM2 BeiObupaTs HHCTpYMEHTAJIbHBIE CPEICTBA, COBPEMEHHBIE
TEXHUYECKHUE CPEACTBA M HHPOPMAIIMOHHBIC TEXHOJIOTHH JIJIsi 00pabOTKH
uH(GOpPMAIMN B COOTBETCTBUU C TPEOOBAHUSIMHU TEXHUYECKHX 3aJaHHM

VYnosneTBopuTe
JIBHO

IT1K-3.1 OCHOBHBIE TEOPETUYECKUE COCTABISAIONINE TEIEKOMMYHUKAIUH,
CIIYTHUKOBOTO TO3UIIMOHUPOBAHUS, TEOMH(POPMAILIMOHHBIX CUCTEM, COBPEMEHHOM
puOOpHOI 0a3bl
[1K-3.1/362 CoBpeMeHHBIE METOIbI i HHCTPYMEHTHI POU3BOICTBA
TEOJIE3MUECKUX paboT

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE




4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms ®opma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymui KOHTPOJIb Hannune xoHCcIIEKkTa JIEKIIUN
[IpakTuyeckas pabora

[IpomexxyTounas 3ayeT ¢ OLIEHKOU
arTecTanus Kypcosas pabota
Bua koHTpOJISI/ HCOJIB3yeMble
Ne HaumeHoBanue pasiea Kourtpoaupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K . TpomexyT.
TeKymHH arTrecranus
1 |T'eoundopmarnoHHBIHA [TK-3.1 [IpakTuueckas padota 3auer ¢
MOHHUTOPUHT OIICHKOU
KypcoBas
pabora
2 |l'eome3nuecknii MOHUTOPUHT [IK-3.1 Hannune xoHcnekTa JeKIUN |3a4eT ¢
[TpakTuueckas padora OIICHKOM
KypcoBas
pabora
3 |[eoTexHMYECKMIT MOHUTOPUHT IK-3.1 Hannune xoHcnekra jekuuii |3ader ¢
[IpakTuueckas padora OIICHKOM
KypcoBas
pabora
4 |l'eommnamuueckuit Mmonutopunr  |I1K-3.1 Hannune xoHcnekTa JeKIUN |3a4eT ¢
OIICHKOU
KypcoBas
pabora

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHOM aTTeCTAlUuH

[Topsimok  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrectanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHHs — IporpaMmmam OakajlaBpuara, mporpamMmam CIEHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OIOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecrauuu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCHUTET Teofe3nuu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomedxcymounas ammecmayus: 3auem c oyeHkou, 2 cemecmp.

3a4€T MpoBOAMTCA B BHJE OINpOCa COINIACHO BBIJABAEMOMY 3apaHEe CIUCKY BOIIPOCOB MJIs
MOATOTOBKH K 3a4éTy W paboTaM, BBIIOJIHSBIIMMCS B paMKaxX TEKyIIEro KOHTpois. 3amaércs 3
Borpoca. O1eHka "y/10BIETBOPUTENHHO" BBICTABIISAETCS, €CJIM BO3MOXKHO 3a4€CTh OTBET HAa OJMH U3
BOIIPOCOB, '"Xopowio" - Ha JBa Bompoca, "omim4yHO" - Ha Bce Bompochl. Ha ycmorpenue
IIPENOaBaTeis 3auéT TaKKE MOXKET IPOBOAUTHCSA B BHJIE TECTUPOBAHUS CONNIACHO BBIJABAEMOMY
3apaHee CIHMCKY BOIIPOCOB Ul MOATOTOBKH K 3a4€Ty U paboTaM, BHIOTHABIIUMCS B paMKax




TEKyIIero KOHTpOJds. B TakoM ciydae oOleHKa '"yIOBIETBOPUTENIBHO'" BBICTABISETCA TMIpU
onpeneneHun cucremoit 6onee 40% mpaBUIBHBIX OTBETOB, "Xopomo" - Gonee 60%, "oTauuHo" -
6onee 80%. Ilpu mpoBeneHWH OLIGHMBAHHUS B XOA€ MPOMEKYTOYHOW aTTECTAIlMU IPEIoaaBaTeib
MOJKET YUUTBIBATh PE3YIbTAThl TEKYIIETO KOHTPOJIS.

Ipomescymounas ammecmayus: Kypcosas paboma, 2 cemecmp.

OneHka 3a KypcoByl0 pabOTy BBICTABISETCS MO HMTOraM €€ BBIMOJHEHUS M Mocienyromend eé
MyOJTUYHON 3aIIUThI, B paMKaxX KOTOPO 0OydYaroIIMiiCsl COOOIIAEeT 4TO KaK OBLJIO MM CHACIIaHO, YTO
MOJlyY€HO M OTBEYaeT Ha BOMPOCHI MO BBHIMOJIHEHHOH paboTe Kak MpenojaBaresis, Tak U APyTUX
oOyuarommxcsi. Ha ycMoTpenue npemnoaBaress oleHKa "yIoBIETBOPUTEIBHO" 3a KypCOBYIO paboTy
MO>KET OBbITh BHICTABJICHA [0 UTOTaM €€ BBIMTOJIHEHUS 0e3 MyOIMYHOI 3aIIUTHI.

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. I'eounghopmayuonnvlit MOHUMOPUHZ
Konmponupyemwie U/IK: 11K-3.1

Tema 1.1. OcHnogHble nousmusi 2e0UHGOPMAYUOHHO20 MOHUMOPUHA
dopma KOHTPOJIsT/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. CpaBHUTENbHBIA aHANINU3 HOHATHH M METONOB T€OMH(OPMAIIMOHHOTO, I'€0e3UYECKOrO,
TFE€OTEXHUYECKOIO U F€OAMHAMUYECKOTO MOHUTOPUHTA.

Tema 1.2. Ilpumenenue mexuono2uii 2e0uH@OPMAYUOHHO2O0 MOHUMOPUH2A Ol peuleHUs 3a0a4 6
PA3MUYHBIX OMPACTAX U cghep OesmenbHOCmU 4el08eKd

®opma KOHTpoOJIsI/O1IeHOYHOE cpeacTBo: [IpakTryeckas pabora

Bonpocsi/3ananus:

1. Pabora co cmernuanu3upoBaHHBIM TIporpaMMHbBIM obecrnieuenueMm ['MC mpu permeHun
3aJlady IPOCTPAHCTBEHHOI'O MOHUTOPUHTA B PA3IMYHBIX OTPACIIAX

Pazoen 2. I'eooezuueckuit MOHUMOPUH2
Konmponupyemwie U/IK: 11K-3.1

Tema 2.1. Teopemuueckue u opeaHu3ayUOHHbIE OCHOBbL 2€00e3U1eCK020 MOHUMOPUH2A
dopma KOHTPOJIsT/OlleHOYHOE cpeacTBO: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. IIpoekTupoBaHHe TeoAe3MYECKON Je(OPMALMOHHON OCHOBBI: pacyeT IMJIOTHOCTH, MECT
3aKJIAIKK U KOHCTPYKTHUBHBIX 0COOEHHOCTEH pernepoB U Mapok

dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: Hannune KoHCTeKTa JeKuii
Bomnpocsi/3ananus:
1. KoHTpoOBHBIE BOIPOCHI

1. UeM KOHCTPYKTHBHO OTJIWYAIOTCS TPYHTOBBIC, CKaJIbHBIC M CTCHHBIC (PyHIaMEHTHBIC pereprl? B
KaKHUX YCJIOBUAX MPUMEHSETCS KaKIIbIH THIT?

2. Ha ocHoBe kakux (akTopoB U MapaMeTpPOB PACCUUTHIBAETCS U OOOCHOBBIBAECTCS NMEPUOAUYHOCTH
(IMKITUIHOCTH ) MPOBEACHUS T€0AC3NUECKIX HAOMIOIeHN?

3. UTo Takoe KJacC TOYHOCTU Ie0JIe3NYECKUX M3MEPEHUI TPU MOHUTOPUHTE U KaK OH YBSA3bIBaeTCS
CO CKOPOCTBIO OKHJIaeMbIX nepopmaruii oobekTa?

4. Kakue BuABI NPOCTPAHCTBEHHBIX CMEUICHHH OOBEKTOB KOHTPOJHUPYIOTCS Te0Ae3nYeCKUMU
MeTomaMu?

5. KakoBbl OCHOBHBIE KpUTEpPHHM BBIOOpa MeCT AJis 3aKJIAIKW HCXOAHBIX (OMOPHBIX) PENepoB U
nedopMaIMOHHBIX (II€JIEBBIX ) MapOK?

6. UTo moHMMaeTCs MOJT «HYJEBbIM LIMKJIOM» U3MEPEHHI B re0ie3n4eCKOM MOHUTOPUHTE, U IIOYEMY



OLIMOKY, TOMYUICHHbIE B HEM, HEBO3MOXKHO UCIIPaBUTh B MOCIEAYIONINX ITUKIaX?

7. Kakum oOpa3oM IIyOMHa MpOMEp3aHUs WU OTTAaMBAaHUS TPYHTOB BIMSIET Ha KOHCTPYKIUIO U
DIyOMHY 3aKJIaJIKi BEKOBBIX M OMIOPHBIX I€0JI€3UYECKUX pernepoB?

8. KakoB mpaBoBoii cTaTyc pe3yiabTaToB Ie0Ie3MYeCKOr0o MOHUTOPUHTA MPU pacciieIOBaHUU MTPUYUNH
aBapuii Ha 00bEKTaxX, U KAKUMU JIOKYMEHTAMHU 3TO perilaMeHTHpYyeTCs?

9. KakoBbl oOcCHOBHBIE TpeOoBaHusi HopMmaruBHoTexHU4Yeckux mokymeHtoB (CII, T'OCT) «k
CTaOMJIBHOCTH ITYHKTOB T'€0JIC3MUECKON Pa30MBOYHON OCHOBBI?

Tema 2.2. UncmpymenmanbHo-memooudeckoe obecneuenue KOOPOUHAMHbBIX OnpeoeneHuil
®opma KoHTpoJIst/oLieHoYHOe cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. U3ydyeHne MHCTPYMEHTAJILHOTO O0ECIEeYeHHs] KOOPAMHATHBIX OIpPENeICHUA: METOIUKU
BBICOKOTOYHOTO HHMBEJIMPOBAHUSA, JIMHCHHO-YITIOBBIX TOCTPOEHWH U CHyTHHUKOBBIX (GNSS)
W3MEpPEHUI

®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcCTBO: Hamndne KoHCIIeKTa JeKIui
Bomnpocsi/3ananus:
1. KoHTpOsIBHBIE BOIPOCHI

1. Kakue UCTOUHUKH MOTPEIIHOCTEW BO3HUKAIOT NP KUCIIOIb30BAaHUU MHBAPHBIX peeK U IU(PPOBBIX
HUBEJIUPOB U KaK OHU MUHUMHU3UPYIOTCS Ha MPaKTUKe?

2. B xkakux cnydasx TpU ONpEeAeNieHUH BEPTUKAJIbHBIX CMEIIEHUH TPUTOHOMETPUUYECKOE
HUBEJIMPOBaAHNE MOXKET 3aMEHUTH reoMeTpuieckoe? ONUINTEe YCI0BHS U TpeOOBaHUS.

3. Ommmure CcyTh MeEToJa CTBOPHBIX JIMHUK (CTBOPHBIX HAOMIOACHHWMN) I (UKCAIIH
TOPU30HTAJILHBIX CIIBUTOB.

4. Kakum oO0Opa3oM C TMOMOMIbIO 3JIEKTPOHHOIO TaXeoMeTpa OIpeAeNseTcsi KPEeH BBICOKOTO
COOpPY>KEHHs OAIIEHHOTO TUIIAa METOJIOM BEPTHKAIBHOTO MPOEKTUPOBAHUS?

5. B dyem 3akiioyaroTcsi MpEeMMyIIecTBa U OTPaHWYCHHS] MPUMEHEHHUS TEXHOJIIOTMH Ha3eMHOTO
nazepHoro ckanupoBanus (HJIC) mo cpaBHEHHIO ¢ TaX€OMETPUUECKOW CHEMKON TIPH MOHHTOPHHTE
CJIO’KHBIX TTOBEPXHOCTEH?

6. Kakue reopesnueckue 3aa4l MOHUTOPUHTA PEIIAIOTCS C MOMOIIBI0 U(depeHIInaTIbHOT0 MEeToAa
GNSS-u3mepennii B CTaTUYECKOM peKUMe?

7. Kak BiMseT TEIJIOBOE H3IydYeHHE (COJTHEUHBIH HarpeB) KOpITyca BBICOKOTOYHOTO MpHOOpa
(TaxeomeTpa, HUBEJIMPA) HA TOYHOCTh U3MEPEHHUI TIPU MOHUTOPUHTE, M KaK C ’TUM OOPIOTCS?

8. OnuuuTe TEXHOJOTHI0 THAPOCTATHUYECKOTO HUBEIMPOBAHMS: B KaKUX YCIOBHUSX 3Ta METOIMKA
HE3aMEHHMMa U KakoBa e€ mpezesibHas TOYHOCTh?

9. Kakum 00pa3oM OCyIIeCTBISETCS KaTuOpOoBKa U y4eT AeBuanuu ¢gazoBoro nenrpa GNSS-anTenH
MIPU BBITIOJTHEHUH CBEPXTOYHBIX IMJIAHOBOBBICOTHBIX ONpEACIECHUI?

10. KakoBa MeTOAMKA BBIMOJHEHHS BBICOKOTOYHOTO TeoMeTprueckoro Hupenuposanus [ u Il kinaccos
P ONPEJIEIIEHUU BEPTUKAIBHBIX 0CaI0K?

Tema 2.3. Mamemamuueckas 00pabomka, anaiu3 u 6U3yaiu3ayus 2e00e3udeckux OaHHbIX
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Maremarndeckas oOpabOTKa BPEMEHHBIX DPSJAOB IMUKINYCCKUX HM3MEPEHHH, COBMECTHOE
ypaBHMBAHHME Pa3HOPOIHBIX JAHHBIX U OLIEHKA YCTONYHUBOCTH OMOPHBIX ITyHKTOB
dopMa KOHTPOJISI/OTICHOYHOE CpeaCTBO: Hammure KoHCIeKTa JISKITHi
Bonpocsi/3ananus:
1. KoHTpOaBHBIE BOIIPOCHI
1. Onummre oavH W3 aJroputMmoB (Hampumep, meron Kocrens mnu BopoBckoro) ans oueHKH
YCTOMYUBOCTH UCXOIHBIX (OTIOPHBIX) MMyHKTOB MEX/1Y LIUKJIAMH HAOIIOICHUH.
2. Kakum oOpa3oM ciydaiiHble TIOTPEIIHOCTH W3MEPEHHUH OTAEISAIOTCS OT  pealbHbIX
ne(pOpMaIMOHHBIX U3MEHEHHI NIPU aHAJIU3€ BPEMEHHBIX PSIIOB KOOPIUHAT?
3. Uto Takoe «BeIOMOCTbh AedopMaLuiiy U Kakue 00s3aTeNbHbIe ITapaMeTpsl B Hee 3aHOCITCA?
4. Kak CTposITCS U MHTEPIIPETUPYIOTCS rpaduKu TPEHA0B AedopMaliuii BO BpeMEHU U



MPOCTPAHCTBEHHBIE AMIOPHI CMENIEHUA?

5. Kakum o6pa3om reone3nveckne naHHble MOHUTOpUHTA HHTErpupyroTcs B ['MIC mmardhopmbl mist
co3aHus «IH(PPOBBIX TBOMHUKOB» KOHTPOJIHPYEMBIX TEPPUTOPUIA?

6. UTo m0mKHO coaepkaTh B cebe MTOTOBBIM TEXHUYECKHI OTYET 1O Pe3yIbTaraM MPOMEKyTOYHOTO
LMKJIA T€0Ie3UYECKOTO MOHUTOPUHTA?

7. B dyeM pa3HHMIIa MeXAy CBOOOAHBIM (BHYTPEHHHMM) YpPaBHUBAaHHEM CETH MOHUTOpPUHTA U
YPaBHUBAHHUEM C KECTKOW MPUBI3KON K OMOPHBIM IyHKTam? Kakol moaxoj npearnodyTUTebHee AJIst
BBIsIBJICHUS Jepopmaruii?

8. KakoBbl NpHUHLHUIIBI aNMpPOKCUMAIMM M HSKCTPAINOJSALMU BPEMEHHBIX PSAIOB TE0Je3MYECKHX
M3MEPEHHI MPU KPATKOCPOYHOM MTPOTHO3UPOBAHUH Pa3BUTHSA Jiepopmaruii?

9. Kakum TpeOoBaHMSIM CTaHAAPTOB TpadUUYECKOro MPEACTABICHHUS JaHHBIX JOJDKHA OTBEYaTh
[[BETOBasl MIKajda W30TUIC (M30JMMHUI) CcMemeHuid Ha JaeopMalMOHHBIX KapTax M UuX
OJHO3HAYHOU YUTAEMOCTH?

10. KakoBbl OCOOEHHOCTH COBMECTHOIO YpPaBHHUBAaHUS PAa3HOPOJHBIX TEOJE3MYECKHX JaHHBIX
(Harpumep, TMHEHHO-YITIOBBIX U CIIyTHUKOBBIX U3MepEHUi) B 1e(hOpMallMOHHBIX CETAX?

Pa3zoen 3. 'eomexnuueckuiit MOHUMOPUHZ
Koumponupyemvie U/IK: 1IK-3.1

Tema 3.1. ['eomexnuueckue napamempyvl 8 3a0aA4ax UHIHCEHEPHO-2€00e3UYeCKO20 KOHMPOJIsL
®opma KOHTpOJIsI/O1IeHOYHOE cpeacTBo: [IpakTryeckas pabora
Bonpocsi/3ananus:

1. KamepanpHass o00paboTka MaHHBIX WHKIMHOMETPUYECKOM CHEMKH, CKBaKUHHBIX

9KCTEH30METPOB, CTPYHHBIX U BOJIOKOHHOONTHYECKUX naTtunkoB (FBG)
®dopMa KOHTPOJISI/OIICHOYHOE CpeacTBO: Hammume KoHCIeKTa JISKITHi
Bonpocsi/3ananus:

1. KoHTpOaBHBIE BONIPOCHI
1. Onummre GU3NUECKYI0 B3aUMOCBS3b MEXY MPOIECCAMHU, MPOUCXOAAIIMMHA BHYTPH I'PYHTOBOTO
MaccuBa (M3MEHEHHE HampshDKeHUH, ypoBHS Box), U jAedopManusiMu, (GUKCHUPYEMBIMHU
reo/Ie3NYECKUMHU METO/IaMU Ha MIOBEPXHOCTH.
2. Yro Takoe mociaoiHas ocajKa rpyHTOBON TOJIIH, U3-3a KaKuX (DaKTOPOB OHA BO3HUKAET U TIOYEMY
CTaHJapPTHBIX TIOBEPXHOCTHBIX MAPOK HEJJOCTATOYHO IS €€ OLIEHKH?
3. Haiite ompeneneHue MOHATHIM «IIOPOBOE AaBICHHE» U «3(P(PEKTUBHOE HANpPSIKEHUE» B TPYHTE.
ITouemy reope3ucTy BaXXHO 3HaTh UX AUHAMUKY?
4. Yrto Takoe KpUTHUYECKHUE (TIpeaesibHbIe) 3HaYCHU Je(OopMaluii U KaK OHU BIUSIOT Ha Ha3HAUCHHE
«TPEBOYKHBIX» YPOBHEH B CUCTEME MOHUTOPUHIA?
5. Ilo xakuM NPUHLIKIIAM BBICTPAUBAETCA KOMIUIEKCHAsI IpOrpaMMa MOHUTOPHHTA, 00bEIHHSIONIAs
reo/Ie3NUECKUE U TEOTEXHNYECKUE METOABI?
6. Kakne MH)XXEHEpPHO-T€OJIOTMUECKHE YCJIOBUS (HAIlpUMEp, KapCT, OIOJI3HEBBIE CKJIOHBI, BEYHas
Mep3si0Ta) TpeOyloT 0053aTeIbHOTO BKJIIOYEHHUS TE€OTEXHHYECKHX JaTYMKOB B JIOMOJHEHHE K
reosie3u4ecKoit cetn?
7. KakoBa posib MHXKEHEpa-re€ofie3UcTa IpPU BEICHUM TIE€OTEXHUYECKOTO KOHTPOJS B IIpolecce
CTPOMTENBCTBA MOI3EMHBIX HITU 3arTyOJIeHHBIX 00BEKTOB?
8. UTo Takoe MOPO3HOE IIyUYEHUE IPYHTOB, U 110 KAKUM ITOBEPXHOCTHBIM I'€0/I€3MUECKUM IPU3HAKaAM
MO’KHO 3aIl0103pUTh PAa3BUTHE ITOTO MOAIOBEPXHOCTHOTO Ipouecca’?
9. Kakum o0pasom siBinenue cypdosuu (BBIMBIBAHUSA MEIKUX YAaCTHUI] IPYHTA MOJ3EMHBIMU BOJAMHN)
OTpakaeTcs Ha CTAa0MILHOCTH BMELIAIOIINX I'PYHTOB U Kak ero 3a()MKCUpOBATh HAa paHHEl ctagun?
10. KakoBbl 0COOCHHOCTH B3aUMOJACHCTBHS «(YHIAMEHT — OCHOBAHME», U KaK HEPAaBHOMEPHOE
pacmpezielieHue Harpy3oK OT COOPY)KEHHs Ha TIPYyHT MEHSET IIJJaHOBO-BBICOTHOE IIOJIOKEHHE
ne(pOopMaMuOHHBIX MapoK?

Tema 3.2. UncmpymenmanvHvle Memoovl usmepeHutl
dopMa KOHTPOJISI/OIICHOYHOE CpeACcTBO: Hammume KoHCIIeKTa JIeKITHi



Bonpocsi/3ananus:
1. KoHTpOaBHBIE BONIPOCHI

1. KakoB npuHIMN paboThl CTAallMOHAPHBIX W MHKIMHOMETPUYECKHX CHCTEM ChEMHOIO THMa JUIS
¢uKcanmy TOpU30HTAIBHBIX BHYTPUMACCUBHBIX CMEIICHU?
2. Onumure METOIUKY TE€OAEC3UUYECKOM TMPUBA3KH OroJIOBKA (YCThbsl) WHKIMHOMETPHUUYECKOU
CKBa)XMHBL. Kak miepeaioTcs MmIaHOBO-BbICOTHbBIE KOOPMHATHI HAa IITyOUHY CKBaXKHHBI?
3. g Kakux Lened NPUMEHSIOTCS CTEPKHEBBIE U TPOCOBBIE SKCTEH30METPBI M KaK MX MOKa3aHUs
COOTHOCATCS C JAHHBIMHU BBICOKOTOYHOI'O HUBEJINPOBAHUA?
4. Kakue TUNBI IE30METPOB HMCHONB3YIOTCA JUIsl KOHTPOJIS YPOBHS IOJ3EMHBIX BOJA U IOPOBOTO
JaBICHHS, U B YeM OCOOCHHOCTH UX MOHTaxa?
5. OOwscHuTe (QU3NUecKUil TPUHIMUI pabOTHl CTPYHHBIX W TEH30METPUYECKHX JaTYHMKOB,
3aKJIaJbIBAEMBIX B TEJIO T'PYHTOBBIX MACCHUBOB.
6. B uem 3aki04arOTCs MPEUMYIECTBA MCIOIb30BaHUS PACIpPEIEICHHBIX BOJIOKOHHOONTHYECKUX
naruukoB (FBG) nmepen AMCKpETHBIMM CTPYHHBIMM JaTYMKAMM B 3a/1a4aX MOHUTOPUHIA JIMHEHHBIX
00OBEKTOB?
7. Kak BbINONHAETCS KamepaibHas 00paOOTKa MHKIMHOMETPUYECKOH CHEMKH U PACCUUTBHIBACTCS
MPOCTPAHCTBEHHAs TPACKTOpUA U3ruda 1eopManMOHHON CKBaKUHBI?
8. C KakMMHM OCHOBHBIMM IOTPEIIHOCTSMHU CTAJIKUBAETCSI T€OJE3UCT IPU CUUTHIBAHUM JIAHHBIX C
MEXaHMYECKUX IKCTEH30METPOB, U KaK aBTOMATH3aIUs IaTYUKOB PELIaeT 3Ty Mpobdiaemy?
9. Omnwumurte mpouUeaypy TApUPOBKH (KadTMOpPOBKM) WHKIMHOMETPHUYECKOTO 30HAA. Kakwue
crcTeMaTu4ecKkre OmuOKH Mprudopa HEOOXOAMMO UCKITIOUATh MEPE KaXIbIM LUKIOM U3MEPEHUNA?
10. Kak 3ammtuTh KaOelbHBIE JIMHUM T€OTEXHUYECKUX MJATYMKOB U OTOJIOBKM CKBAKUH OT
MEXaHMUYECKUX MOBPEXKICHUH B YCIOBUAX pabOThI TSKEIONH CTPOUTEIBHOM TEXHUKHU?

Tema 3.3. Unmezpayus pasHopoOHbIX OAHHBIX U ABMOMAMU3AYUSL KOMNJIEKCHO20 MOHUMOPUHSA

®dopma KOHTPOJIS/OIIEHOYHOE CPpeACTBO: Hamndne KoHCIIeKTa JeKIui

Bomnpocsi/3ananus:

1. KoHTpOIBHBIE BOIPOCHI

1. KakoBa apxuTekTypa aBTOMaTU3UPOBAHHON CUCTEMBI JedhopmarimioHHoro Mmoautopuara (AC/IM),
oOBeuHsIONEeH podoTr3npoBanHbie TaxeoMeTphl (RTS) u reoTexHnueckue naTauku?
2. Kakue npoTtokonsl u kaHaiasl 6ecripoBogHoii cBs3u (LoRaWAN, GSM, pannomonembl) Hanbosee
3¢ (GEeKTUBHBI 7151 TPAHCISIIIMK JAHHBIX C TEOTEXHUYECKUX JTaTYUKOB B CYPOBBIX MOJIEBBIX YCIOBUSIX?
3. Kak TexHuuecku pemiaercs 3ajadya BPEMEHHOM CHHXPOHHW3ALMU IUCKPETHBIX T'€0e3MYECKUX
LUKJIOB U HEMIPEPHIBHBIX T€OTEXHUUECKUX U3MEPEHUI?
4. KakuM o6pazom GapoMeTprudecKoe JIaBJIeHHE U CE30HHbIE TEMIIEpaTypHble KoueOaHus BIUSIOT Ha
MOKa3aHUs TEOTEXHUYECKUX JaTYMKOB U KaK 3TH MOTPEUIHOCTH UCKIIIOUAI0TCS MaTeMaTHYeCKU?
5. IlpuBenuTe nmpumep KOPPENSLMOHHOTO aHANM3a: KaK yBA3aTh BEKTOP CMEILIEHUS Ie0Je3UYECKOTO
MyHKTa CO CKaYKOOOpa3HbIM U3MEHEHHEM YPOBHS IPYHTOBBIX BOJ?
6. Kakum o00Opa3om JaHHBIE COBMEUIEHHOTO TI'€0Je3UYECKO-T€OTEXHUYECKOTO0 MOHUTOPUHTA
BHepsitoTcs B coBpeMmeHHbie BIM/TUM-monenu 00bekTOB?
7. KakoB anropuTM aBTOMaTHUECKOTO OIOBEHICHHUS] WH)XEHEPHBIX CIyX0 TNpu TMepecedeHuu
M3MEpSEMbIM F€0TEXHUYECKUM ITapaMeTPOM YCTaHOBJIEHHOTO Mopora 0e30nacHocTr?
8. Uto Takoe neHTpaibHBIN cepBep cOopa maHHBIX (SCADA-cuctema wid crienan3upOBaHHAS
0a3za manHbix) B KoHTekcTe AC/IM, m kakue TpeOOBaHUS NPEIBABIAIOTCS K H30BITOYHOCTH
XpaHeHUs: HHPOPMAITIH?
9. Kak B aBTOMaTH3MpPOBAaHHBIX CHUCTEMax pemraeTrcs mnpobiema «iIoxHbIX TpeBor» (False Alarms),
BBI3BAHHBIX CIIyYalHBIMH alIapaTHbIMU COOSIMH UJIM CKaYKaMU HaNpsKEHUS B JaT4yUKax?
10. OnumuTe KOHUENINIO YHEPrOHE3aBUCUMOCTH YJAJICHHBIX MMOCTOB MOHUTOPUHTA (TpUMEHEHUE
COJTHEYHBIX MaHeNel, aKKyMyJIITOpOB OOJIbLION EMKOCTH) B MOJIEBBIX T'€0/IE3MUECKHUX YCIOBHSIX.

Pazoen 4. I'eoounamuueckuit MORUmMOPUHZ
Konmponupyemwie U/IK: 11K-3.1

Tema 4.1. Hayuno-meopemuueckue 0CHOBbI U OP2AHU3AYUS 200UHAMUYECKUX HAOIIOO0eHUl



dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: Hannune KoHCTeKTa JeKui
Bomnpocsi/3ananus:
1. KoHTpoOIBHBIE BOIPOCHI

1. OOBsicHUTE AENIeHHE TEOAUHAMUYECKOTO MOHUTOPHHTA M0 MAaCIITaOHBIM YPOBHSM (T100aIbHBIN,
pEruoHaNbHBIN, TOKAJIbHBIN) U HA30BUTE 33/1a4H KaXKJOTO YPOBHSI.

2. Uto Takoe coBpemMeHHbIe aBIKeHUs 3eMHOM Kophl (CII3K)? UeM BekoBbIe (TPEHIOBBIE) IBHKCHHS
OTJIIMYAIOTCSI OT CEMCMOTEHHBIX (CKauKOOOpa3HbBIX)?

3. HazoBuTe ocHOBHBIE 11eiH co3aaHus reoaunHamudeckux nonuroHoB (I'ZII1) Ha MecTopokaeHHsIX
YIJIEBOAOPOAOB U B palilOHaX KPYMHBIX TEKTOHUYECKUX Pa3IOMOB.

4. KaxoBbl xecTkue TpeOOBaHUS K KOHCTPYKIMM M  YCIOBUSIM 3aKJIaJKU  BEKOBBIX
(byHIaMEeHTAIBHBIX ) PETIEPOB IS HY>KT TEOTUHAMUKH ?

5. Uro Takoe sBICHUE HABEACHHOW (TEXHOTCHHOW) CEHCMHUYHOCTH M KaK Te€OIWHAMHYCCKUH
MOHHUTOPUHT TIOMOTAET BBIBUTH €€ MPEIBECTHUKN?

6. Kakum oOpa3oM reognHaMU4YecKU MOHHUTOPHHT HUCHOJB3YeTCS ISl OLEHKH Oe30MacHOCTH
IUIOUIAIOK TIOJ] CTPOUTEIHCTBO OOBEKTOB MOBBINICHHOTO YPOBHSI OTBETCTBEHHOCTH (HAIpHMeEp,
ADC)?

7. HazoBute ocHOBHBIC IoOanmbHBIE TekToHMYeckue wMonenu (Hampumep, ITRF, REVEL) u
OOBSICHUTE, KaK I'€0/Ie3UCThl UCTIONB3YIOT UX B MMPAKTUUYECKON paboTe.

8. UTo Takoe «reoJuHaMUYECKUI PUCK» TEPPUTOPUU, U HA OCHOBE KAaKUX HOPMAaTHUBHBIX TOKYMEHTOB
YCTaHaBJIMBAIOTCS IPAHULIBI 30H T'€0IMHAMUYECKON OTTaCHOCTH?

9. Kak BIMSIIOT JTyHHO-COJHEYHbIE MPWJIMBHI (TBEpAble MPUIMBHI 3eMJIM) Ha KpaTKOBpEMEHHbBIE
M3MEHEHUS TUIaHOBO-BBICOTHOTO MOJIOKEHUS T€0Ie3UYECKUX MMYHKTOB MOJIUIOHa?

10. OnummuTe GeHOMEH «IpOCcaToK 3eMHOM MOBEPXHOCTH» HAJ BHIPAOOTAHHBIM IMPOCTPAHCTBOM
IIaXT WIK MECTOPOXKIEHUH He(pTH M raza: KakoB MaclITad ATOro SBJICHUS U 33]laud Fe0fe3UYeCKOro
KOHTPOJIS?

Tema 4.2. Kocmuueckue u eeodesuyeckue Memoovl U3yuerus 0eghopmayuti 3eMHOU NOBePXHOCMU

dopMa KOHTPOJISI/OTIICHOYHOE CpeacTBO: Hammume KoHCIeKTa JISKITHi

Bonpocsi/3ananus:

1. KoHTpOabHBIE BOIIPOCHI

1. KakoBbl MNpUHIUIBI TNOCTPOEHMS CETEH W3 NEPMAHEHTHBIX (IIOCTOSIHHO JEHCTBYIOIINX)
GNSS-cTanmii 1151 HENPEPHIBHOTO F€OAMHAMUYECKOTO KOHTPOJIS?
2. Kakyro posib UrpaeT BBICOKOTOYHAs IOBTOpHAs rpaBUMETpUs B reoauHamuke? Kak nsmeHeHus
CHWJIBI TSPKECTH CBSI3aHBI C BEPTUKAJIBHBIMU JIBUKEHUSIMU 36 MHON KOPBI?
3. O0BsAcHUTD (PU3HUECKYIO CYyTh MeTona pagapHoi unteppepomerpun (InSAR). Uto Takoe MeToab
MOCTOSTHHBIX oTpaxkateneit (PS) u manpix 6a30Bbix Ul (SBAS)?
4. KakoBbl INaBHbIE MPEUMYIIECTBA pajapHOro kocmuueckoro MoHutopuHra (InSAR) mnepen
TpaAULIMOHHBIMU HazeMHbIMU GNSSu3zMepeHusMu Ipu OLEHKE OCEJaHUSI METAIIOIUCOB?
5. C xakoi LIETBIO U 10 KaKOW METOIMKE BBINIOJIHAETCS TIOBTOPHOE F€OMETPUYECKOE HUBEIUPOBAHUE
I kyacca B paMKax M3y4eHUs! BEPTHUKAIBHBIX JIe(hopMaliii 3 MHOM MTOBEPXHOCTH?
6. OnumuTe Ha3HAaYEHUE U TOYHOCTHBIE BO3MOKHOCTH METO/1a Ja3epHOM JIOKaluu ciyTHUKOB (SLR)
B IN100aJIbHOM IeOMHAMUKE.
7. Kakum oOpa3oM Meton paguouHtepdepomMeTpun co cBepxanunHoi 6a3oii (PC/B) mo kBazapam
MO3BOJISIET KOHTPOJIUPOBATH BpallleHHE 3eMJIM ¥ CTa0MIBHOCTD €€ ocH?
8. C KakKuMU TPYAHOCTAMH CcTankuBaeTcs MeToJ InSAR B J€eCHUCTBIX MECTHOCTSIX WJIM palloHaX co
CTaOWJIBHBIM CHEXHBIM TIOKPOBOM, M KakK TPHUMEHSETCS METOA HCKYCCTBEHHBIX YTOJKOBBIX
oTpakareynen?
9. Kak B aOCONIOTHOW U OTHOCUTEIHHON I'PaBUMETPUHU YUUTHIBAIOTCS TUAPOJIOTHUECKHE 3(P(PEKThI
(M3MeHeHHe YPOBHSI IPYHTOBBIX BOJ, CWJIbHBIE JJUBHU) MPU (PUKCALUU TEKTOHUYECKUX JBHKCHUN?
10. Kakme TpeOoBaHHS TPEABSBISAIOTCS K CTA0WIBHOCTH CKaJbHOTO OCHOBAHHS — TIOJ
(byHaaMeHTaIbHbIE aHTEHHBI T€0JIe3NYECKUX CeTei?

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOYHOM aTTeCTAlUM



2 cemecmp, 3auem ¢ OYeHKOU
Koumponupyemwvre U/IK: 1IK-3.1
Bomnpocsei/3ananus:

1. Bompocsl k 3auéty
1. Ilpenmer, 3amaun 1 HOpMaruBHO-TexHUYeckas 0aza (CII, [OCT) reome3ndeckoro MOHUTOPUHTA
WHKEHEPHBIX COOPYKEHUU.
2. Ilpenmochliki BO3HUKHOBEHHSI M CPAaBHUTENIBHBIM aHAIW3 TMOHATHH TE€OMH()OPMAIMOHHOTO,
reo0/1e3M4eCKOro, Fre0TEXHUYECKOr0 M Te0JMHAMHYECKOTO MOHUTOPHHTA.
3. [IpuHIIUTIBI TOCTPOCHUS OTIOPHOM Teoae3ndeckoi nedopmarmonHoi ocHoBbI. Kiaccudukanus u
KOHCTPYKIIMH penepoB (TPyHTOBbIE, CKaJIbHbIE, CTEHHbIE ()YHaMEHTHbBIE PETephl).
4. Knaccudukanuss NPOCTPAaHCTBEHHBIX CMeNIEHWH U nedopmanuii 37aHUNR W COOPYKCHHI.
O06oCHOBaHME TOYHOCTH U3MEPEHUH M IIUKIUIHOCTH HAOTIONCHHIA.
5. Teoperuueckue OCHOBBI aBTOMAaTU3MPOBAHHBIX CHUCTEM J1€(OPMALIMOHHOTO MOHUTOPHHTA
(ACIM) 1 mpuUHIIMITBI HHTETPALMH Teoie3ndecKkux JaHHbIX B BIM/TUM-moznenn o0beKToB.
6. [TonsTHE O reOTEXHUYECKON OE30MaCHOCTH, KOHTPOJIUPYEMBIX MOJMOBEPXHOCTHBIX MapaMeTpax U
KPUTEPUAX YCTOMUYMBOCTH IPYHTOBBIX MAacCHUBOB.
7. HayuHo-TeopeTHYEeCKHE€ OCHOBBI OpraHm3anuu TeoauHamudeckux mnonuronoB (IAI1) wu
MacITaOHbIe YPOBHHU U3yUYCHHsI COBPEMEHHBIX JBMXKEeHHM 3eMHOM Kophl (CI[3K).

2. Bompocs! k 3auéty
1. Onumute anropuTM (MOCIEA0BaTeILHOCTD ACHCTBUN) TPU MPOSKTUPOBAHUH U 3aKJIaJIKE OMTOPHOU
IJIAHOBO-BBICOTHOM CETH MOHUTOPUHTA Ha OOBEKTE.
2. HazoBute BuABI AePOpPMAIMOHHBIX BEJOMOCTEHl M OTYETOB U IEPEUUCIHUTE 00s3aTebHbIe
rpaduyeckue MpUIOKEHMS, BXOISIINE B UTOTOBBII TEXHUUECKHI OTYET.
3. M300pa3zute cxeMy W OXapaKTEepPU3yHTe METOIUKY OMPEICICHUS KPEHa BBICOKOTO COOPYKEHUS
OalleHHOTO TUIIA METOJIOM BEPTHKAIBHOTO MPOEKTUPOBAHUS DJIEKTPOHHBIM TaXEOMETPOM.
4. Kakue tumpl npuOOPOB U TEOTEXHUUYECKUX JATYUKOB (MHKIMHOMETPBI, SKCTEH30METPHI,
MbE30METPbI) HCTIONB3YIOTCS B KOMITIEKCHBIX ACJIM coBMmecTHO ¢ Taxeomerpamu u [[HCC?
5. Kakue tpeboBanusi HopmatuBHBIX TOKyMeHTOB (TOCT 248462020) momkHBI COOMIOMATHCS MPHU
BBIOOPE MECT 3aKJIaJKU UCXOJHBIX PENEPOB I UCKIIOUCHUS BIUSHUS 30HBI OCAJIKH 3/1aHuUs?
6. OnuImmTe anropuT™M KaMepalbHONH 00pabOTKM JAHHBIX MUKIMYECKUX TC€OJC3UUICCKUX U3MEPECHHI
JUIS BBISIBJICHUSI IOTEHIIMATIbHO HECTAOMIIBHBIX OMIOPHBIX ITYHKTOB.
7. CxemMatnyHO H300pa3uTe KOHCTPYKIIMIO TPYHTOBOTO periepa IITyOOKOTO 3ajoKeHus (sl 30H
CE30HHOTO TMpoMep3aHHs). VYKaXHT€ Ha CXE€ME OCHOBHBIE JJIEMEHTHI: aHKEPHYIO ILIUTY,
METAJUTMYECKYIO TpPYOy-IIITOK, 3aIUTHYI TPyOy (KOXKyX) W caJbHHK. OOBSCHUTE HAa3HAUYCHHE
BO3/YLITHOTO 33a30pay.

3. Bonpocsl K 3auéty

1. «MOHUTOPHHI B 30HE BIUSHUS HOBOI'O CTPOMTENLCTBA» B McTOpHYeCKOl 4acTu roposa BEAETCs
YCTPOWCTBO KOTJIOBaHA ITyOMHOM 12 M METOIOM «CT€Ha B TPYHTE» B HEMOCPEACTBEHHON OIM30CTH
(7 merpoB) oT mamATHHKa apxuTekTypel XIX Beka. 3amanue: Paspabortaiite u rpaduyecku
n300pa3uTe KOMIUIGKCHYIO CXeMy pasMemnieHus JedopManuoHHbIX TocToB. (OO00CHOBATh
TUIAHOBO-BBICOTHOE PACIIONIOKEHUE HCXOIHBIX DPENEepoB (BHE 30HBI BIHMSIHMA), Ae(POPMALMOHHBIX
Mapok Ha ¢acanax MaMsATHUKA apXUTEKTYpbl M TEOTEXHHYECKHX IaTYMKOB (MHKIMHOMETPOB B
«CTE€HE B TPYyHTE» U IbE30OMETPOB Ul KOHTPOJIA YPOBHS IOA3EMHBIX BOJ). BiageHue kakumu
HOPMAaTHUBHBIMH  JOKYMEHTaMH HEOOXOAMMO Ui  yCTAQHOBJICHHMS NPEACTbHBIX  BEJIUYHH
JOTIOJTHUTENBHBIX Aepopmariuii?

2. «Kputnueckass HeCTaOMJIBHOCTh T€OIEC3MYECKOW OCHOBB» B xome kamepanbHOW 00pabOTKH
JTAaHHBIX 4-TO LMKJIAa MOHUTOPUHIA CTPOSIIETOCS MOCTOBOTO Iepexona OOHAapyKEeHbI 3HAYUTEIIbHBIC
pacXoX/IeHUs B IPEBBIIIEHUSAX MEXAY TPEMSI HCXOIHBIMM T'PYHTOBBIMHU pElE€pamMH, KOTOpbIE B
«HYJEBOM IIMKJIE» CUHMTAIMCh A0COJIIOTHO HEMOABIKHBIMHU. 3amanue: ONMIINTE KOMIUIEKCHBIN
QJIITOPUTM JECUCTBHUI reoie3rcTa Mo BBISBICHUIO Ae(OpPMUPOBAHHOTO (OoceBIiero) penepa. Kakumu
MeTonaMHu (Hampumep, CBOOOIHOTO ypaBHUBaHHMS WM aHaiu3za 1o wmertony Kocrens) BbI
BOCIIOJIb3YETECHh JUISI MAaTeMaTHMYeCKOro JOKa3aTebCTBA YCTOMUMBOCTH OCTaBIIUXCA IyHKTOB?
[TponemMoHCTpUpPYITE MOPSAAOK IIepecueTa OTMETOK J1e(hOpMAIIMOHHBIX MapOK OTHOCUTEIHHO



O0OHOBJIEHHOU OIOPHON OCHOBHI.
3. «l'eomH(popManMOHHBIN aHANMW3 IUIOMIATHBIX OIOJIBHEBBIX MpoIleccoB» Ha ckioHe, BIOIb
KOTOPOTO MPOXOIUT (hefepaabHasi aBTOMOOMIIbHAS TOPOTa, AaKTUBU3UPOBAJICS OMACHbBIN OMOJI3HEBOM
nporiecc. FiMeeTcst MacCHMB TaHHBIX BO3AYIIHOTO JazepHoro ckanuposanus (BJIC) nmpomnutoro roga u
nanHble Tekymend cbeMku ¢ BIIJIA. 3aganue: OnummTe CKBO3HOM TEXHOJIOTMYECKHUUA MPOIECC
obpabotrkn naHHbiXx B [UC-cpene (ArcGIS/QGIS) nnsi BbISIBICHHS JUHAMHKHA —OTIOJ3HA.
[IponeMoHCcTpHUpyiTE BIajecHUE METOMaMU co3laHus mudpoBbix Momened penbeda (LIMP/DEM),
anroput™Mamu ux auddepennuansaoro conocrarinenus (DoD — DEM of Difference) u moctpoenus
nedOpMaIMOHHBIX KapT H30JMHHUM CKOPOCTEH CMEIlEeHUs TpyHTa Il BBIPAOOTKH 3allUTHBIX
WH)KEHEPHBIX PEIICHUN.
4. «JluxkBupamus aBapuiiHON CUTYallMU MO TE€OTEXHHUUYECKUM Kputepusm» Ha crposiimemcs oObekTe
aBTOMAaTHU3MpPOBaHHAsl TeOTEXHUYeCKas cHucTeMa 3adukcupoBalia TPEBBIINICHHE «OPAHXKEBOTO»
(mpenaBapuitHOTO) YpOBHSI CKOPOCTH TIOCJIOWHOM OCaJKH T'pyHTa ToJ (PyHIAMEHTHOH ITUTOM, a
JaTYUKWA TOPOBOTO JaBJieHMs (MbE30METPhl) MOKa3aldu PEe3KUH Chaj YpPOBHS TPYHTOBBIX BOJI.
3amanue: Ha ocHOBe B3aUMOCBSI3M  TOANOBEPXHOCTHBIX MPOLECCOB U MOBEPXHOCTHBIX
reoie3nueckux nedopmanuii MpoBeaUTe dKCIpecc-aHaIn3 cutyanuu. KakoBbl Bamy JEHCTBUS Kak
pykoBoauTensi ciayxkObl MoHuTopuHra? C KakuMu ciayxk0amMu (CTpPOUTENH, MPOEKTHPOBIIUKH,
THJIPOTEO0JIOrH) HEOOXOAUMO OCYIIECTBUTh WHTETPAIMIO JAAHHBIX Je(OPMAIMOHHBIX BEIOMOCTEH
JUTS IPUHSTHSI SKCTPEHHBIX MEp MO CTaOMIN3alii OCHOBAHUS?
5. «JledhopManiMOHHBI KOHTPOJIb APOYHBIX M BAaHTOBBIX MOCTOBBIX TEpexoaoB» B skcmuryararuio
BBOJAWUTCS YHUKAJbHBIM BaHTOBBII MOCT dYepe3 BOAHYIO mperpany. KoHcTpykuus mnoaBepkeHa
3HAYUTEIbHBIM TUHAMUYECKUM Harpy3kam, TeMIIEpaTypHbIM PAaCUIMPEHUSM MMUJIOHOB U BETPOBOMY
naBieHuto. 3ananue: PaspaboraiiTe CKBO3HYIO METOAUKY A€(POPMAIIIOHHOTO KOHTPOJIS MPOJIETHBIX
cTpoeHull u nuioHoB. [Ipennoxure cxemy coueTaHUs] MEPUOAUYECKOTO TeOAe3UYECKOro KOHTPOIIS
(MeTonaMu  BBICOKOTOYHOTO  TPUTOHOMETPUYECKOTO  HUBEIUPOBAHHUS  POOOTU3HPOBAHHBIMU
TaxeoMETPaMHU) U HEMPEPHIBHOTO T€OTEXHUYECKOTO KOHTPOJIA (CTPYHHBIEC TaTUUKH HATSXKEHUS BaHT,
BOJIOKOHHO-ONTHYECKHE JaT4uKu JedopManuu  Oanku  KecTkocTu). Onuimre aaroputM
MPUBEICHUS PE3YIBTATOB U3MEPEHHM K €IMHON TeMIEPaTypHON U KOOPJMHATHOW OCHOBE.
6. «IlmomaaHoit MOHUTOPUHT YCTOMIMBOCTH THApOTeXHUUecKuX coopyxenuit (I'TC)» Ha 3emmnsHoit
nambe KpYyMHOTO BOJOXpPaHWIMILA OOHAapyKEeHbl NMPU3HAKU JIOKAJbHOW (PUIBTpaliy BOIBI CKBO3b
TEJI0 TIUIOTUHBI, YTO YTPOXKAET pPa3MbIBOM OCHOBAHMSI U TPOPHIBOM COOpYKEHHs. 3a/laHue:
[Ipennoxure omepaTHUBHBIA  KOMIUIEKCHBI  IJIaH  TEOJE3UYECKOr0 M Te€OTEXHUYECKOTO
n000CIeIOBaHNs aBapUMHOTO ydacTka. Kakum o0pa3oM IUIOMQAHOM MOHHUTOPHHT METOIOM
HazeMHoro JazepHoro ckanuposanus (HJIC) mo3BoauT onepatuBHO BBISIBUTH MYINbJbI MPOCEAAHUS
Ha OTKOCax IUIOTUHBI? ONuIIKNTE, B KaKUX TOYKaX Tejia JAaMObl HEOOXOAMMO JOMOJHUTEIHHO
pa3MecTuTh TUAPOTEOIOTUYECKHUE TMHhE30METPhl U TIIIyOMHHBIE 3KCTEH30METpPbI, YTOOBI CBS3aTh
MTOBEPXHOCTHBIE IJIAHOBO-BBICOTHBIE CMEIIECHHUS C TIPOLIECCOM BHYTpeHHeH cy(ddo3nu rpyHTa.

4. Uro sBnsgercs IMAaBHBIM OTIMYMEM TreonH(opmMaronHoro Mmonutopusra (I'MM) ot
KJIACCUYECKOT'0 Me€0I€3NYECKOr0 KOHTPOIIS?
A) Ucnonb3oBaHnE UCKIIIOYUTENBHO JIA3EPHBIX PYIETOK
b) IlnomaaHoil oxBar, MHTErpanys Pa3HOPOIHBIX MPOCTPAHCTBEHHBIX NaHHBIX B cpeae I'MC wu
ABTOMATU3UPOBAHHBIN IIPOCTPAHCTBEHHBIN aHAJIN3
c¢) Obs13arenbHOE COCTaBIeHUE OyMaXKHBIX J1e(POPMAIIIOHHBIX KapT
d) [TpoBeneHme n3MEepEHUI TOIBLKO Ha HTAIE WHKCHEPHBIX U3bICKAHHIA

5. Kakoe mporpammHoe oOecrieyeHHe OTHOCUTCS K Kilaccy TeOMH()OPMAIlMOHHBIX CHUCTEM
(I'C), npuMeHseMBbIX AJ11 IPOCTPAHCTBEHHOI'O MOHUTOPUHIA?
A) ArcGIS, QGIS, ITanopama
b) AutoCAD, Adobe Photoshop
c) MS Project, ADVANTA
d) PyCharm, Microsoft Word

6. Uto takoe «iudpoBoit qeoitauk» (Digital Twin) B KOHTEKCTE MOHUTOPUHTA HHKEHEPHBIX
00beKTOB?
A) Jlunamudeckast uugpoBas Monenb o0beKTa, OOHOBIsAEMas B peaJlbHOM BPEMEHH Ha OCHOBE
JAHHBIX JATYUKOB U T€OAC3UYECKUX U3MEPEHUI



b) DnexTpoHHas KOnus OyMa)KHOTO TEXHUUYECKOTO MacrnopTa 00beKTa
c¢) ®ororpaduueckas 3D-monens dacama 3manus
d) QyOnupytrontuii cepBep s XpaHSHHsI pe3EPBHBIX KOMHM 0a3 TaHHBIX
7. Kakue meronbl coopa nanueix Hambonee s¢dexruBabl B [IM 1715 OLIGHKH TUTOIIATHBIX
M3MEHEHUH (HanmpuMmep, TMHAMHUKH OTIOJI3HS WM pa3MbIBa Oeperon)?
A) Boznymnoe nazepnoe ckanupoBanue (BJIC) u nucranmonnoe 3ouaupoBanue ¢ BITJIA
b) TpaaumonHas MeH3y/IbHAsI ChEMKa
¢) 'mapocraTnueckoe HUBEIMPOBAHUE IO CTBOPAM
d) M3mepenns MexaHMUECKUMHU TPEIIMHOMEPAMHU
8. Uro B [MIC-cuctemMax MOHUTOPUHTA TIOHUMAETCS IO/ OBepIieiiHbIM aHasn3oM (Overlay)?
A) HanoxeHne paslMYHBIX TEMATHYECKHUX CIIOEB KapT (HampuMep, reofie3MYecKuX CMEUICHUH U
T'MJPOTe0JOrMUECKUX YCIOBHIA) /7S BBISIBIEHUS B3aUMOCBSA3EH
b) IIponiecc punbTparuu cirydaitHbIX MOTPENTHOCTEN NU3MEPEHU
¢) [TocTpoenue TpexMepHOM CETKH KOOPJIUHAT OOBEKTa
d) Buzyanuzamus TpeHaoB nedopmaiuii B Buie rpaukoB
9. lnsa pemenus kakux 3ana4 npumensiercsa ' UM B ropoackom manupoBanuu 1 XKKX?
A) KoHTponb 30H TMOATOIJICHHUS TEPPUTOPUM, OCEJaHMs 3€MHOM MOBEPXHOCTH M jAedopmariuii
MOA3E€MHBIX KOMMYHUKAIHI
b) PacueT cMeTHOI CTOMMOCTH peMOHTA 31aHUI
c) [TonGop cTpouTenbHBIX MaTepuanoB A (pyHIaMEHTOB
d) Pactipenenenue o6s3aHHOCTEN MEXKAY 1€KYPHBIMH HHXXKEHEPAaMHU
10. Kakyto cTpyKTypy AaHHBIX NpennodtutenbHee ucnoib3oBate B IYC mis oroOpaskeHus
HENPEPBIBHOIO MO 0CAT0K (MaTPUIIbl CMEILEHUI ) KOHTPOJINPYEMOU TEPPUTOPUU?
A) Pactposyto (peryaspHyto ceTky 3HaueHuil GRID unu DEM)
b) BekTopHyto (TOUeUHBIE 0OBEKTHI MAPOK)
¢) TexcToByI0 (TaOMUYHBIE BEIOMOCTH)
d) Mepapxuueckyro CTpyKTypy MaIoK MpOeKTa
11. Yro siBIsieTCS OCHOBHBIM MCTOYHHMKOM JAaHHBIX Ul MOHMTOPUHIA COCTOSIHUSA JIECHOTO U
BOJHOTO XO34HCTBa B paMKax reonH(OPMaLMOHHBIX T1aTGopm?
A) MynpTHCcnIEKTpaIbHble KOCMUUECKHE CHUMKH BBICOKOTO pa3pelieHus
b) MuBapHbIe IPOBOIOKU U Oa3UCHBIE TPUOOPHI
c) JlaHHBIE PYyUYHBIX JIA3E€PHBIX J1aJTLHOMEPOB
d) CpeMKa 31eKTPOHHBIMH TaXEOMETPaMH CO IITAaTUBOB
12. Kak B reonH(pOpMAalMOHHOM MOHHUTOPHUHIE HCIONb3yeTcss KoHuenus Big Data
(bosbLIMX TaHHBIX)?
A) JIns notokoBoi 00pabOTKH TepabaiTHBIX MACCUBOB JAHHBIX OT COTEH HEMPEPHIBHO pabOTAIOIINX
natunkoB U GNSS-crannui
b) Jnst 3anmcy ATUHHBIX TEKCTOBBIX OTYETOB
c¢) [l pyuHOTro nNepeHoca JaHHbIX U3 MOJIEBBIX KYPHAJIOB
d) Jlnst apxuBammu cTapbix yepTexeit
13. Yrto xapakrepm3yer «BeO-I'MC» B cuctemax aBTOMAaTH3UPOBAHHOTO MOHHUTOPHHTA
COOpYKEHUM?
A) BO3MOXHOCTH YHNAJIEHHOTO JOCTyHa K HHTEpaKTHBHOM KapTe aedopmaiuii oObekra udepes
OOBIYHBII HHTEPHET-Opay3ep ¢ 1000ro ycTpoicTBa
b) JlokasnbHas nporpamma, padoraromiast 6e3 MOIKIIOUEHHUS K UHTEPHETY
c¢) Cucrtema ornpaBku CMC-coobuieHuii Ipu aBapusix
d) CnenmanbHbII KabGeb 71 MOIKIIOUCHHS TaXEOMETpa K KOMIBIOTEPY
14. Yto noHuMaeTcs NoJ «HYJIEBBIM LIUKIOM» U3MEPEHUN MTPU I€01€3UYECKOM MOHUTOPHHIE
nedopmaruii?
A) IlepBuuHbIl (MCXOAHBIA) IIMKI BBICOKOTOYHBIX HM3MEPEHUN, C pe3ylbTaTaMd KOTOPOTO
CPaBHMBAIOTCSI JAHHBIE BCEX MOCIEAYIONINX IUKIIOB
b) V3mepeHnus, BHITIOIHAEMBIE TIPU HYJIEBOM TeMIIepaType BO3ayXxa
¢) Lukn kanuOpoBKH MPUOOPOB B 1a00OPATOPHH



d) 3akmrounTeNBHBIN TAN HAOMIOACHUH TIepel caaueil 00beKTa B KCIUTyaTaI|io
15. Kakoe KOHCTPYKTUBHOE pellIeHHE CTEHHOTO pernepa 00ecreunBaeT HauIyYIyt0 TOYHOCTh
¢dukcammu gedopmaruii?
A) Merammyeckuil ITHIPh €O CHEPUUYECKOM TONOBKOM, >KECTKO 3aaHKEPCHHBIH B HECYIIYIO
KallUTaJIbHYIO CTEHY WM KOJIOHHY
b) JlepeBsiHHBIN KOMBIIICK, 3A0UTHII B IIOKOH
c¢) OObIuHas pUCKa, HAHECEHHAsA KPacKOH Ha IITYKaTypKy
d) Merannuueckas IIIacTHHA, 3aKpETJICHHAs Ha caMope3ax
16. Ilo KkakoMy OCHOBHOMY KpHUTEpHUIO OOOCHOBBIBAETCS HEOOXOOUMas TOYHOCTh
reo/1e3M4YeCKUX N3MEPEHUM TP MOHUTOPUHTE?
A) Ilo BenuumHe OXHIaeMoOW (HMPOEKTHOH) nedopMmaluu W CKOPOCTH €€ pa3BUTHUA (BEIMYMHA
MOTPEUIHOCTH He 10o/bkHa npeBbimarh 10-20% ot npeaenbHON nedopmanun)
b) [1o cToumocTH UCTIONB3yEMOTo 000PYIOBAHHUS
¢) [To kBanudukanum ucroaTHUTENEH padoT
d) Ilo ynaneHHocTH 0OBEKTa OT MMyHKTOB TOCYAaPCTBEHHOM I'e0/1e3nYeCKOi ceTH
17. Kakass MeToa1Ka HUBEJIMPOBAHNUS ABJISETCS HOPMATUBHBIM CTaHAAPTOM ISl ONIPENETICHUS
BEPTUKAJIBHBIX 0CaJ0K YHUKAIbHBIX U BHICOTHBIX 34aHUN?
A) BeicokoTouHOE reomerpuueckoe HupenupoBanue | miam Il kimacca KOpOTKMMM BU3UPHBIMHU
Jy4yaMu C IPUMEHEHUEM HHBAapHBIX pEeK
b) TpuronomeTpuyeckoe HUBEITUPOBAHNE KOPOTKHX JIyueit
c) bapomerpuueckoe HUBENMpPOBAHNE
d) 'maponuHamMuyeckoe 30HIUPOBAHNE
18. Kakyro pnedopMaiuio BBICOTHBIX OOBEKTOB OalieHHOTO TUMa (TPYOBbI, BBIIIKH)
OIIPENETSAIOT METOIOM BEPTUKAIBHOIO IPOEKTUPOBAHUS?
A) KpeH (0TKJIOHEHHE OCH OT BEPTUKAIIN)
b) [Tocnoiinyro 0caaKy OCHOBaHHUS
¢) AOGCONIOTHOE YUIMHEHHUE CTBOJIA COOPYKECHHUS
d) CxpyuuBanue QpyHrameHra

19. Kakoe nmpenmyIiiecTBo JaeT MpUMEHEHUE HazeMHOro JyasepHoro ckanupoBanus (HJIC)
nepe] TaXeOMeTPUUECKON ChbeMKOM TP MOHUTOPUHIE?
A) B03MOXHOCTh TIOMYUYEHUS CILIONIHOTO O0Naka TOYeK (MUJUTMOHBI U3MEPEHMIA) NSl BBISBICHUS
nedopMaIii Bceil moBEpXHOCTH 00BEKTA, a HE OTJEIBHBIX MapOK
b) Bonee BBICOKYIO TOUHOCTD OIIpEAesICHUS] KOOPIAUHAT OTAEIbHON N30IMPOBAHHOMN TOYKH
¢) Menb1mii Bec 1 rabapuThl 000pyI0BaHHSA
d) ITonHoE OTCYTCTBHE BIUSHUS MOTOAHBIX YCIOBUN HA Ja3epHBIN JIyd

20. JIns MCKIFOUEHUs] KAKOTO UCTOYHHKA MTOTPEIIHOCTEHN MPU BBICOKOTOYHOM HUBEJIMPOBAHUU
CTPOT'0 COOJIIOAI0T PABEHCTBO PACCTOSHUN OT HUBENIMpPA A0 3aHEN U nepeaHel peek?
A) JIns UCKIIOYEHUs BIUSHUS KPUBU3HBI 3eMIHM, pEePpakiuu ¥ MOTPEIIHOCTH HU3-3a
HemapaJyIebHOCTH BU3UPHOM OCH U YPOBHS (Yrod 1)
b) 15t HICKITIOUEHUS TTOTPEIIHOCTH 32 HAKIIOH PEUKH
¢) [l KoMIIeHcaluy TEMIOBOTO PACIIMPEHNs NHBapa
d) Inst ycrpanenus modTa moabeMHBIX BUHTOB Tperepa

21. Yto Takoe «BeAOMOCTH AedopMaliuii», cocTaBisemMas Mo pe3yabraTaM OuepeHOro MUK
reo/Ie3nYecKuX HaOMoneHni?
A) HrtoroBas Ttabmuila, coiepxariasi HOMEpa MapoK, UX HaudalbHbIe, MPEOBbIAYIIHNE U TEKyIIue
OTMETKH, a TAKXKE BHIYMCIICHHBIEC BEJIMUNHBI 0CAJ0K (TEKYILYIO0 U CYMMapHYIO)
b) Crincok MoBpexIeHHOT0 re0Ie3MYECKOro 000pyI0BaHHS
c¢) I'paduk pabGoTs! noIEBOI OpUTaIBI
d) AKT craun-IpUEeMKH Te€0Ie3UYECKOM OCHOBBI

22. B uyeM 3akmioyaeTrcs KIIOYEBOE OTIMYUE CBOOOJHOTO ypaBHUBAHUSA CETU
n1e(pOpMaITMOHHOTO MOHUTOPUHTA OT )KECTKOTO?
A) IIpu cBOOOIHOM ypaBHUBAaHHH CETh HE MPHUBS3BIBACTCS )KECTKO K MOTEHIIMAIHHO HEYCTONYHUBHIM
OIIOPHBIM IYHKTaM, 4TO I03BOJISIET OLIEHUTh UX B3aUMHBIE CMEIICHUS



b) CBoGOHOE YpaBHUBAHHUE BBITIOIHACTCS 0€3 MCIIOIB30BaHUS KOMITBIOTEpA
¢) [Ipu cBOGOTHOM YpaBHUBAHUH JOMYCKAIOTCS TPYOBIe OIMTMOKN N3MEPECHUM
d) XKectkoe ypaBHIUBaHHE IPUMEHSIETCS TOJIBKO JIJIsl BP€MEHHBIX COOPYKEHUMN
23. Kak BIMSET COJIHEUHbIN HAarpeB (MHCOJALMSA) Ha KOHCTPYKIMHU BBICOKUX COOPYXEHHUH U
TOYHOCTh UX MOHUTOPHUHTA?
A) BeibiBaeT m3rub (IMHAMUYECKUN KPEH) COOPYKEHUS B CTOPOHY, MPOTHUBOMOJIOKHYIO COIHILY,
410 TpeOyeT yuyeTa BpeMEeHH MPOBEACHUS H3MEPEHUN
b) BbI3piBaeT paBHOMEPHOE CKATUE BCETO COOPYKECHHUS
c) He oka3biBaeT HUKAKOTO BIUSHUS HA TEOMETPHIO 00OBEKTa
d) ITonHOCTBIO GIIOKHPYET MPOXOXKACHUE CUTHATIOB OT CITyTHHUKOB GNSS
24. B ueM 3akiodaeTcs IaBHas 3a/1aya Fr€OTEXHUYECKOTO MOHUTOPUHTA B CTPOUTEIHCTBE?

A) HabGmronenue 3a COCTOSSHUEM OCHOBAaHWM, TPYHTOB, MOA3EMHBIX BOA M KOHCTPYKIIMH IMOA3EMHON
4acTH B yBSI3KE C T€0/Ie3MUECKUMHU JIehopMalusiMu
b) KoHTpoIib reoMeTpUYECKIX pa3MepOB MOHTHPYEMBIX KeJI€300€TOHHBIX TUTUT
c) [Touck moa3eMHBIX MOJIE3HBIX UCKOTIAEMbIX Ha CTPOUTENLHOM MI0IaaKe
d) Pa3zmeTka oceli BHYTpEHHUX MIEPETOPOIOK 3IaHUS

25. Kakoe sBiIeHHWE B TPYHTOBOM OCHOBAaHMHW MOXKHO 3a()UMKCHUPOBATH C TIOMOIIBIO
re0TEeXHUYECKOro IaTuhKa — IMbe3omeTpa?
A) VI3ameHeHne ypoBHS MOJ3EMHBIX BOJI U IMHAMUKY THIPOCTATHYECKOTO (MM MOPOBOT0) AaBJICHUS
b) ['opu3oHTaNBHBIN CABUT TPYHTOBBIX CIIOEB
¢) Temniepatypy npomep3anusi 6eToHa
d) [I10THOCTP CIIOYKEHUS CKAIBHOW TTOPOJIBI

26. Kakoe yCTpOHCTBO TpUMEHSACTCS JJIS HW3MEPEHUs TOCIONHBIX (ITyOWHHBIX)
TOPU30HTAJILHBIX CMEILIEHUI BHYTPU I'PYHTOBOTO MacCHBAa WJIH MOANOPHOM CTEHBI?
A) NaximmHOMETp (CHEMHBIN 30H]T B CTICIHAIBHON MPOGUIMPOBAHHON CKBAKMHE WIIM CTAIlHOHApHAS
CUCTEMA)
b) OnTuveckuii KBagpaHT
c) HBapHas npoBoOJIOKa CO CBUHIIOBBIM OTBECOM
d) Mexanundeckuii mporudomep

27. Uto Takoe «IOpOBOE JaBJICHHUE» B MEXaHUKE I'PYHTOB, KOHTPOJb KOTOPOTO BaXKEH MpPH
re0TeXHUYECKOM MOHUTOPUHTE?
A) JlaBnenue BoJbl, 3aMOHSAIONIEH OPBI TPYHTA, MEpeAatolieecs Ha CKeJIeT rpyHTa IPpU U3MEHEHUU
BHEIIHEN Harpy3Ku
b) JlaBneHue Bo3yxa BHYTPH IOP CyXOTo IPyHTa
c) [laBnenue, co3naBaeMoe KOPHIMHU JI€PEBHEB
d) Hampsbxenue B apMaTypHOM KapKace cBau

28. C Kaxkol UENpl0 HAa CTPOUTEIBHOW IUIOMIAJKE MPUMEHSIOTCS MHOTOTOYECYHBIE
CKBaKUHHBIE IKCTEH30METPbI?
A) Jlns m3MepeHHs] BEpTUKAJIbHBIX CMEIIEHUH (0CaloK WM IMy4YeHHs]) TPYHTOB Ha pa3iIMYHBIX
IyOMHAaX 3ajieraHus OCHOBAHUS
b) Jlnst u3mMepeHust BIaKHOCTH BO3yXa Ha TITyOnHe
¢) Jlnst OypeHust TEXHOJIOTMYECKUX OTBEPCTUH TTO]T CBan
d) st orOopa KepHa C IeNIbI0 XUMUYECKOTO aHaIn3a

29. B ueM npenuMymnIecTBO UCIOIb30BAHNS BOJOKOHHO-ONTHYECKUX JIaTUMKOB (Hampumep, Ha
ocHoBe pemreTok bparra — FBG) B reorexandeckoM KOHTpoJie?
A) B0O3MOXXHOCTh pacnpeliesICHHBIX KBa3WHEIPEPBIBHBIX U3MEPECHHN nedopmaluii mo Bced IMHE
Ka0eJis, BbICOKas MOMEX03aIUIIEHHOCTh U JIOJITOBEYHOCTh
b) OHU CTOAT 3HAYUTENHHO JEIICBIC OOBIYHBIX MEXaHUYECKHUX JATYUKOB
¢) Bo3amoxxHOCTh IpOBEIcHNS U3MEPEHUI 0€3 NCIOB30BaHUS JIA3epPHOTO U3ITyUEHUs
d) Onu He TpeOyIOT KOOPAMHATHON MPHUBSI3KU K T€OJIC3MUYECKON OCHOBE

30. Yto moHMMAETCs MO KPUTEPUSIMH «T€OTEXHHUYECKOW OE30MacHOCTH» M «TPEBOKHBIMU
ypoBHsimMm» (Trigger Levels)?
A) YcTaHOBIIGHHBIE TPOCKTOM TIpeieTbHbIC 3HaYCHHs 1eopMaluii (Hampumep, KeJIThIH,



OpaH)XeBbIH, KPACHBII YPOBHHU), PU AOCTUKEHUU KOTOPHIX MEHSETCS PEXKUM BeJleHUs padoT
b) IIpaBuia HOIIEHUS 3aIUTHBIX KACOK M JKHJIETOB Ha OOBEKTE

c¢) Cpoku cnauu TEXHUYECKON JOKYMEHTAIMH B apXUB

d) Hopmsl pacxona ToruBa uisi CTpOUTENHHOM TEXHUKH

31. Kakoe cyddo3nonHoe siBIeHUE B TPyHTaX MOXKET OBITh CIIPOBOIIMPOBAHO HAPYIICHHUEM
pekrMa BOIOOTIIMBA HA CTPOMUIIIONIAAKE?
A) BpiMbIBaHME MEJKUX YacTUIl TPyHTa (QUIBTPYIOLIUMCS TOTOKOM BOJBI, TPUBOIAAIIEE K
00pa30BaHMIO MOA3EMHBIX IYCTOT U MPOCAAKaM MMOBEPXHOCTH
b) Mopo3Hoe nmyueHne TIIMHUCTBIX TPYHTOB
¢) X¥MHUYECKOE 3aTBEp/IeBaHuE TIeCUaHnKa
d) PacTpecknuBaHue ckalbHOTO MacCHBa M3-3a Mepernajia TeMrneparyp

32. Kak TEXHHMUYECKH peau3yeTcsi aBTOMAaTH3WpOBaHHAs cHCTeMa Je(OpMaIMOHHOTO
Mouutopunra (ACIIM) ctposiiierocst oobekra?
A) OObenuHeHreM poOOTHU3MPOBAHHBIX TaxeoMeTpoB, GNSS-NMpHEMHHKOB M TEOTEXHUYECKUX
JATYUKOB B €IMHYIO CETh C TIEpeiavyeii TaHHBIX Ha cepBep B pexxkume 24/7
b) Ilytem exeqHEBHOTO pyYHOTO 00X0/1a 0OBEKTa Te0/Ie3UCTOM C HUBEIIUPOM
¢) C nmomol1p0 yCTaHOBKH KaMep BUIEOHAOIONECHUS BEICOKOTO pa3pelieHus
d) [Tytem apxuBaruu Bcex naHHbIX B Tabauiax MS Excel na nokansaoM [TK

33. Kakas panuomHpOpMaIiMoOHHas TEXHOJOTHs (TMPOTOKOJI) YacTO HCIOJIB3YyeTCs IS
OecrpoBOAHON Tepefayd JaHHBIX OT aBTOHOMHBIX T'€OTEXHUYECKUX NAaTYUKOB Ha HEHTPAJbHBIN
KOHTpoJuiep?
A) DueprodddexTuBHas ceTh nambHero paauyca geiictBusi LoRaWAN (uam mpoMblIIieHHBIC
GSM/pannomonemsr)
b) [IpoBoxnoit uaTepdeiic RS-485
¢) CriyTHUKOBOE TEJIEBUJICHUE JEIIUMETPOBOTO JTMaNa3oHa
d) OnToBONOKOHHASI MATUCTPAITH OOILETO MOIB30BAHUS

34. Uto sBIsieTCsl TIAaBHBIM MPEAMETOM U3YYCHUS T€OAMHAMUYECKOTO MOHUTOPUHTA?

A) Cospemennsie nBmwkeHus 3eMHON kopbl (CJI3K), TekToHMueckue mporeccsl, aedopmaruu
Pa3JIOMHBIX 30H U TEXHOTEHHBIC H3MEHEHHUSI T€0CPEIbI
b) Jledopmariuu OTHETBbHBIX KHPITUYHBIX CTEH IO/ BO3ICUCTBHEM BUOpAIIHil OT TpaHCTIOpTa
¢) [Ipounocts GeToHa B yHIAaMEHTAX BBHICOTHBIX 3aHHI
d) Ocagku TOpOXKHOTO TOJIOTHA BHYTPH KHIIBIX KBAPTAIIOB

35. KakoBbl KOHCTPYKTUBHBIE OCOOCHHOCTH BEKOBBIX M (YHIAMEHTAIBHBIX PEIEPOB,
3aKJIa/IbIBACMBIX Ha T€OMMHAMHYECKUX MOJTUTOHAX ?
A) NMeroT MOIIHYI0 KOHCTPYKIHIO TITYOOKOTO 3aJIOKEHHS C 00s3aTeIbHOW JKECTKOM aHKEPOBKOM
(6beToHMPOBAaHMEM) B MOHOJIUTHBIE CKAaJIbHBIE TIOPOJIBI HMXKE 30HBI AehOpMaIIHiA
b) OHM 3aKpEIUIAIOTCS HA METAIUTMYECKUX KPOHIITEHHAX K OTPAYKACHHUIO TIOJUTOHA
c¢) UzroraBnuBarotcs U3 Aepesa Ui NPEAOTBPAIICHUST TEMIIEPATYPHOTO PACITHPEHHSI
d) 3abuBaroTcs Bpy4HYIO B BEPXHHM IUIOIOPOAHBINA CJIOM TOYBBI

36. Kakywo ponp urpaetr MeTton KocMu4eckod pamapHoit mHTepdepomerpun (InSAR) B
reoTMHAMUYECKOM MOHHTOPUHTE?
A) JlaeT BO3BMOXXHOCTh BBICOKOTOYHOTO (/10 MIJZTUMETPOB) KApTUPOBAHUS MACIITAOHBIX CMEIICHHMA
3eMHOW TIOBEPXHOCTH (OCETaHHs TOPOJOB, OMOJ3HEBBIX MOJEH) MO CEPUSM PaJTHOIOKAIIMOHHBIX
CHHMKOB
b) ITo3BossieT U3MEPSTH TEMIIEPATyPy TOBEPXHOCTH OKEaHa
c¢) ObecnieunBaet npsiMyto TeaeOHHYIO CBSI3b MEXKY MOJEBBIMH OTPSIaMHU
d) 3amenser ciyTHUKOBYI0 HaBuranuio GNSS npu 1BMKEHUH aBTOMOOUIICH

37. 3aueM B paMKax Tre¢OANHAMUYCCKUX I/ICCJIGI[OBEIHI/II\/'I Ha TIIOJIMI'OHAaX BbBIIIOJIIHACTCA
BBICOKOTOYHAA IMOBTOPHAA I‘paBI/IMeTpI/ISI?
A) Jlnsg oOTcAeXWBaHUST U3MEHEHHH CHJIBI TSDKECTH BO BpPEMEHM, KOTOPbIE CBS3aHBI C
nepepacupCaciiCHUEM MacC BHYTpHU 3emMin 1 BCPTUKAJIbHBIMUA JABUKCHUAMUA 3eMHOH KOPBI
b) [nst onpeneneHust TOYHOTO Beca reoe3nIeCcKIX MpuoopoB
c¢) nst u3mMepeHust aTMoc(hepHOTo JaBlIeHHs HaJl pa3jioMaMu



d) st kanmOpOBKM MarHUTHBIX KOMITACOB

38. Uro Takoe «HaBelE€HHas (TEXHOTE€HHAs) CEHCMUYHOCTbY», KOHTPOIMpYeMas B paiioHax
KPYIHBIX MECTOPOKICHHUHN U BOIOXPAHUITUII?
A) 3emueTpsiceHMs], CIPOBOLMPOBAHHBIE EATEIBHOCTHIO UEJIOBEKAa (HAaIpHUMEp, 3aKauKoil BOJIbI B
UTACT, U3BJICUeHUEM (IIIOHIOB WM JABIIEHUEM MacChl BOJbI B BOIOXPAHUITHUIIIE)
b) BuOparus rpyHTOB OT paboThI TSKEIBIX KaphepHBIX CaMOCBAJIOB
¢) lllym oT mpoxoxaeHus CEHCMUYECKUX BOJIH Yepe3 atMochepy
d) MckyccTBeHHBIE B3PBIBBI MPU IPOBEACHUH CTPOUTEIBHBIX PaboT

39. Kakas wMexayHapoaHas KOOpAMHATHasE cucTemMa (MOJENb) CIIYXUT OCHOBOM JIst
100aTbHOTO T€OJUHAMIYECKOTO MOHUTOPHHTA JABMKEHUHN TIUTOCHEPHBIX TTUT?
A) Mexnynaponnas 3emHas pedepercnas cucrema (ITRF / Ceru IGS)
b) MectHas cucrema koopauHar ropoaa Mockssl (MCK-77)
c¢) IlynkoBckas cuctema koopaunar 1942 roga (CK-42)
d) CtpoutenbHas ceTka KOOPJUHAT FeHEPAIbHOTO TJIaHa

40. Kakum 00pa3oM ITyHHO-COJHEYHBIC WPUIMBBI YYHUTHIBAIOTCS TIPU CBEPXTOYHBIX
GNSS-HabroneHnsSX Ha TeOAMHAMUYECKUX TTOJTUTOHAX ?
A) BBI3bIBAIOT EPHOIUYECKHIE BOTHOOOpa3HbIE BEPTHUKAIBHBIE CMEILICHHSI 36MHOM MMOBEPXHOCTH (10
HECKOJIBKHX JCHUMETPOB), KOTOPBIE HCKIIIOYAIOTCS MaTeMaTW4eckd NpU 0O0pabOTKe BPEMEHHBIX
psaoB
b) [IpuKBBHI BBI3BIBAIOT U3MEHEHUE TIOTO/IBI, YTO OJIOKUPYET paJloCUTHAI
c¢) [IpuBonAT K HEOOXOAMMOCTH MPEKPAIIECHUS padOT B HOYHOE BpeMs
d) BousioT Ha 3apsAaKy aKKyMyJISITOPOB CITy THUKOBBIX IPUEMHHUKOB

41. Kakyto 3aaqy pemiaeTr reoJie3M4eCcKuii MOHUTOPUHT Ha TEPPUTOPHUSAX MOApadaTHIBAEMBIX
MPOCTPAHCTB (Ha/I MAXTHBIMU BBIpaObOTKaMm)?
A) duxcanusi MyIbIbl CABUKEHUS 36MHOW MOBEPXHOCTH, TPEUIMHOOOPA30BaHUS U 30H OMACHBIX
nedopmaruii 1J1s 3aUThl TOBEPXHOCTHBIX COOPYKCHHM
b) Onpenenenue TTyOMHBI 3aJI€TaHUS YTOIBHOTO IJIaCTa
c¢) KoHTposb BEeHTHIISALINY TOJ3€MHBIX TOPHBIX BHIPA0OOTOK
d) Pacuer oObema U3BIEUCHHOM ITyCTOM MTOPOIBI

42. C xakoil menplo nmpu pamapHoM kocmudeckomM MouuTopunre (InSAR) ma mectHocTn
YCTaHaBIIMBAIOT HCKYCCTBEHHBIEC yronkoBbie oTpaxkatenu (Corner Reflectors)?
A) na co3naHusi CTaOWIBHBIX HMCKYCCTBEHHBIX TOYEK OTPa)KEHHUS PaJapHOro Jiyda B MecCTax,
MOKPBITHIX TYCTON PaCTUTENBHOCTHIO WM CHETOM
b) st 321U THI TEPPUTOPUH OT PIAEKTPOMATHUTHOTO U3ITyUEHUS CITyTHUKOB
c) [nst Bu3yanbHOro 0003HauEHUs TpaHyI] FTeOAMHAMUYECKOTO MOJTUTOHa
d) st pOKyCHpPOBKHM CUTHAJIOB COTOBOM CBSI3U B TIOJICBOM JIarepe

43. Ha xakux 0OBEKTax TIOBBIIICHHOTO ypPOBHS  OTBETCTBEHHOCTH  CO3JIaHUE
reoIMHaMUYEeCKUX TOJIMTOHOB SIBISIETCS 00s3aTeIbHBIM HOPMATUBHBIM TpeboBaHueM?
A) Tlpu TpOEKTUPOBAHHWH, CTPOMTEIBCTBE M JKCIUTyaTalldd aTOMHBIX 3Jekrpoctaninuii (ADC),
KPYIHBIX THAPOTeXHUYECKUX coopykeHnit (I'9C) u yHUKaIbHBIX MOCTOB
b) IIpu cTpouTENbCTBE BPEMEHHBIX CKIIAJIOB U OBITOBBIX TOPOKOB
c¢) I[Ipu GmaroycTpoiicTBe TOPOICKUX MAPKOB M 30H OTAbIXa
d) [Tpu Bo3BEeIEHUH OHOATAXKHBIX JEPEBSHHBIX KUIIBIX JOMOB

2 cemecmp, Kypcosas paboma
Konmponupyemwie U/IK: 11K-3.1
Bonpocsl/3ananus:

1. Pa3paborka mnporpammbl Teofe3WYECKOr0 KOHTPOJNS 3a Oe30MacHOCThIO MaMSTHUKA
aApXUTEKTYPhI IPU BEICHUH PECTAaBPAILIMIOHHBIX U CTPOUTENBHBIX pa0OT B 30HE €T0 BIUSHUS
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