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Abstract

""GPS-measurements in geodesy and cadastre""

The discipline “GPS measurements in geodesy and cadastre” was developed
for students studying in the field of education program 21.04.02 “Land manage-
ment and cadastres”, the master program “Geoinformation and cadastral technolo-
gies” and belongs to the disciplines of choice of the variable part of the unit 1 of
the educational plan. The total complexity of the discipline is 108 hours (3 credits).
The curriculum provides lectures (18 hours), practical classes (36 hours), self-
organizing student work (54 hours). Form of control - offset. Discipline is imple-
mented into the 1st year, the 2 semester. The program of the course is compiled in
accordance with the requirements of the FEFU's education standard in this area.

The basis for studying the discipline "GPS measurements in geodesy and ca-
dastre™ are the previous undergraduate subjects - "Geodesy" and magistracy -
"Fundamentals of space geodesy." Discipline is logically connected with the study
of the course "Geodetic and cartographic support of the state cadastre of real es-
tate."

The purpose of the discipline “GPS measurements in geodesy and cadastre”
is theoretical and practical preparation of students for individual activities in the
field of application of GPS/GLONASS methods and positioning when conducting
research, as well as in carrying out production activities of enterprises and organi-
zations in the field of land management and cadastre.

Objectives of the discipline:

- the study of the theoretical foundations of GPS/GLONASS technologies;

- study of the means and methods of practical application of
GPS/GLONASS technologies in geodesy and cadastre;

- acquisition of practical skills to work with GPS/GLONASS technologies.

The following active/interactive learning methods are used to form the ap-
propriate skills within the discipline “GPS measurements in geodesy and cadastre™:

practical work, lecture-conversation, lecture-discussion.
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AHHOTAIUs K TUCHHUIINHE

«G PS-I/I3MepeHI/IH B reoJIe3nu U Kagacrpe»

Yyebnas aucrumummaa «GPS-u3Mepenus B reoie3un U KagacTpe» paspadora-
Ha ISl CTYJIGHTOB, 00YyYaIoIMXCsl MO HarpaBiieHnio moaAroToBku 21.04.02 3emie-
YCTPOMCTBO M KaJacTpbl», Maructepckas nporpamma «I'eonHdopmanmoHHsie u
KaJIaCTPOBBIC TEXHOJIOTHI» U OTHOCUTCS K TUCIHMILIMHAM I10 BEIOOPY BapuaTUBHON
yactu 0s1oka 1 Juctuminasl (Moaynn) yueonoro miana (b1.B./IB.01.01).

OOmast TpyA0€MKOCTh OCBOCHHSI AUCIUIUIMHBI cocTaBisieT 108 gacor (3 3a-
YETHBIC CIUHUIIBI). YUCOHBIM TUIAHOM TPEAYCMOTPEHBI JICKIIMOHHBIC 3aHATHS (6
yacoB), npaktuueckue 3ausatus (10 yacoB), camocrositenbHas pabota ctyaenTa (92
yaca). @opma KOHTpOJIA — 3aueT. JJucuumiraa peanusyercs Ha 1 Kypce.

Mecto nucuuminnabl B crpykrype OIIOIL. OcHoBOM 1 M3y4eHUs JUCLH-
winHbl «GPS-u3mepeHus B reojie3un W KajaacTpe» SIBISIIOTCS MPEANIeCTBYIONINE
npeaMeTsl OakanaBpuara - «l'eofe3us» u MarucTpaTrypsl - « OCHOBBI KOCMUYECKOM
reojie3uny». JlucuumiviHa JOTUYeCKu CBsi3aHa ¢ u3ydeHueM Kypca «l'eonesnyeckoe
U KapTorpapuyeckoe o0ecreyeHne rocyIapCTBEHHOIO KalacTpa HEABUKUMOCTI.

Heabo gucuuniaunbl «GPS-u3MepeHus B reoie3uu U KajgacTpey SBIsSETCS
TEOpPETUYECKAs U MPAKTUYECKAsl MOATOTOBKA CTYAEHTOB K CAMOCTOSITEIIbHOW Jiesi-
TEIBLHOCTH B 00JlacT mpuMeHeHus cpeactB U MetonoB GPS/IJIOHACC no3umm-
OHUPOBAHUS MPU MPOBEACHUM HAYYHBIX UCCIEHOBAaHUM, a TAKKE B OCYIIECTBIIE-
HUU TIPOU3BOJCTBEHHOM NEATEIbHOCTH MPEANPUITHI U OpraHu3anuil B 00JacTH
3EMJICYCTPOMCTBA U KaJacTpa.

3amauyu TUCUMILIUHBI:

— wusydenue teopetudeckux ocHoB GPS/I'JTTOHACC-TexHonoruit;

— MH3y4YEHHE CPENICTB U METOJ0B npaktuueckoro npumenenus GPS/TJIOHACC-
TEXHOJIOTUN B I€0JIE3UH U KaJIacTpE;

— mnpuoOpereHne HaBBIKOB mpakTudeckoro mnpumenenus GPS/TJIOHACC-

TEXHOJIOTUH.



Jnsa yenemHoro u3yuenus: « GPS-u3mepeHus B reoie3un U KajacTpe» y o0y-
YAIOMINXCS TOJDKHBI OBITH CPOPMHUPOBAHBI CIEAYIONINE MPEABAPUTEIHHBIC KOMIIE-
TEHIUU:

- CIOCOOHOCTH K CAaMOOPTaHU3alUU U CaMO0Opa30BaHUIO;

- CHOCOOHOCTb OCYIIECTBIISITh MOMUCK, XpaHEHUE, oOpabOTKy M aHaJIU3 HH-
(dopManuu U3 pa3IMYHBIX UCTOUHUKOB M 0a3 JIaHHBIX, MIPEACTABIAThH €€ B TpeOye-
MOM (opmaTe ¢ UCIOIB30BaHNEM MH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX
TEXHOJIOT UM,

- CIOCOOHOCTH HMCTIONIB30BAaTh 3HAHUS COBPEMEHHBIX TEXHOJIOTUH MPHU MPOBe-
JICHUH 3eMJICyCTPOUTEIBHBIX M KaJaCTPOBBIX PalboT.

[Tnanupyemble pe3ysbTaThl O0Y4EHUs 10 JaHHOW TUCUIUILTUHE (3HAHUS, yMe-
HUSl, BIAJCHUS), COOTHECEHHBIE C TNIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHUS 00pa-
30BaTEIbHOM MPOTpamMMbl, XapaKTEPU3YyIOT A3Tambl (OPMUPOBAHMS CIEAYIOLINX

KOMIIETEHITUH.

Koa n popmyin-
POBKa KOMIIETEH- Jransl GopMUPOBAHUSA KOMIIETEHIIUH
uu

(ITK-10)

CIOCOOHOCTH TOMY-
yaTh 1 00pabaTeiBare | 3HACT
nH(pOpMaIHIO U3 pa3-
JIMYHBIX UCTOYHUKOB,

WCTOYHUKH, CPEJCTBA M METOJbI TOJydeHUs W 0o0pa-
0oTku uHbOpMaIUU, HeoOXomuMoul s 00paboTKH
I'HCC-uabnronenuii;

MeTo bl aHanu3a kadectBa [ HCC-naHHBIX;

UCHOJb3Ys COBpe- MOJTy4YaTh JAaHHBIE MEXIYHAPOJHBIX AaHATUTUYECKHX
MeHHbIE HH(OpMaIH- LEHTpoB, HeoOxoaumble it oOpaborku I'HCC-
OHHBIE TEXHONIOTHH U | y\jeer HaOJIIOICHUMN;

KPUTHUYECKH €€ OLIEHUBATh KaYeCTBO MOJy4aeMbIX B Ipolecce Halro-
OCMBICJTHBATh JICHUH W TIOJTYYaeMBbIX W3 aHATUTHYECKHX IIEHTPOB

T'HCC-pgaHHBIX;

B COBEPIICHCTBE MHCTPYMEHTAMHU W METOJIAMH TIOJTy4e-
HUS U 00paboTku nHpopMalu, HeoOXOAUMO 11 00-
BIAACET | pnagorku 'HCC-Habmronenuii;

B COBEPUICHCTBE METOAAMU U MHCTPYMEHTAMH aHaJIN3a
kagectBa  HCC-naHHBIX.

(MK-11)
CIIOCOOHOCTH HCIIOJE-
30BaTh MPOrPAMMHO-
BBIUYMCIIUTENBHEIE

ocHOBbl (pyHkuuonupoBanus ['HCC wu amnmaparypsl
3HacT nojib3oBaTens; Metoabl nposenenus [HCC nHabmrome-
HUM U UX MaTEMaTUIECKON 00paboTKH,




KOMIIJICKCHI, I'€OJ€C-

3u4ueckue u Goro- HCIIO0JIh30BaTh arapaTypy MoJIb30BaTelsl U MPOBOIUTH
rpaMMETPUYECKHUE yMeeT ocHoBHbIe B 16l ' HCC-Ha0mro1eHumi;

pubOpEI 1 060PYH0- obOpabateiBaTh ocHOBHBIC BUbI [ HCC-HabmoaeHuii u
BaHWeE, MPOBOJIUTH UX OIICHUBATh KAYECTBO MOJYICHHBIX PE3yJIbTaTOB;

cepTUu(UKAIHIO 1
TEXHUYECKOE 00CITy-
KUBAHUE

CPEICTBAMH M METOJAMH MPOBEJICHUS BCEX BHUIOB
I'HCC-nabntoneHuil as peueHus nponu3BOoACTBEHHbBIX
BIANCCT | y gay4yHBIX 3a[a4; METOJAaMH IIyOOKOro aHalu3a I10-
Jly4aeMbIX Pe3yJIbTaTOB HAOIIOJCHUN M MX MaTeMaTH-
4ecKoi 00paboTKH.

Jiis popmMupoBaHUS BBINICYKA3aHHBIX KOMIIETEHIIMN B paMKaX TUCIUTUIAHBI
«GPS-u3mepenus B reo/1e3un U KajacTpe» MPUMEHSIOTCS CIEeIyIOIINEe METObI aK-
TUBHOIO/ WHTEPAKTUBHOIO OOY4YEHHMs: IMpaKTHUECKHEe paboThl, JeKuus-Oecena,
JCKIUS-TUCKYCCHSI.

l. CTPYKTYPA UCOJAEPXKAHUE TEOPETUYECKOM YACTH

KYPCA (6 HAC.)

Tema 1.00mue mosoxkenusi. CTpyKTypa CUCTEM IJ100aJIbHOTO MO3UIUOHUPO-
BaHu# (2 4ac.)

BBeaenue B npeamet u oomue moyioxkeHus. Victopust pa3Butrs METOJA0B KOOPIH-
HATHBIX OMPEACIICHUI U CUCTEM CITyTHUKOBOTO MO3UITMOHUPOBaHUsA. CHUCTEMBI KO-
OpIVHAT M BPEMEHU, HCIOJb3yeMbIe B CHCTEMax TJIOOAIBHOTO MO3UIIMOHUPOBA-
HUsi. OpOUTHI HABUTAIIMOHHBIX CHYTHUKOB. CTPyKTypa CHUCTEM T100aJIbHOTO TO-
3uIMOHUpoBaHus. CUrHabI, TIepejaBacMble HABUTALIMOHHBIMU CITYTHHUKAMH.
Tema 2. OcHOBbI (PYHKIIHOHUPOBAHUS CHCTEM IJ1002JIbHOT0 MO3MIIMOHNPOBA-
Hust (2 yac.)

[IceBnogaibHOMEpPHBIE U3MEPEHUSI B CUCTEMAX TIO0ATHHOTO MO3UIIMOHUPOBAHUS
— (a30BbIil U KOJOBBIH MeTObI. OcoOCHHOCTH UX peanu3anuu. GakTopkl, BIUSIO-
[[ye Ha pe3yJIbTaThl CITYTHUKOBBIX. PEKUMBI CIIyTHUKOBBIX U3MEPEHUN U METOIbI
X MaTeMaTHYeCKOH 00pabOTKH.

Tema 3. O0pa0doTKa CIyTHUKOBBIX U3MEPEHU M NMPAKTHYeCK0e NMPUMEHEHHNe

TEXHOJIOTUH I100aJbHOI0 CIYTHUKOBOI0 NMO3MLIMOHMPOBaHus (2 yac.)
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VYpasauBanue cnyTHUKOBBIX u3Mepenuit GPS/I'TJIOHACC. I'eomerpuueckuii ak-
Top. ['ocynapcTBeHHbIE T€0AE3UUECKHe CIYyTHUKOBBIE cetu PD. Tpanchopmupo-

BaHUC PE3YJIbTAaTOB CIIYTHHKOBOTO INO3HMIIMOHUPOBAHUA. AKTUBHbBIC U ITACCUBHBIC

GPS/TJIOHACC cermn.

II. CTPYKTYPA U COAEP) KAHUE NMPAKTUYECKOM YACTHU KYPCA
(10 YAC.)

3ansaTue 1. Cucrembl koopauHar (1 yac.)

[IpeoOpa3zoBanust KOOpAUHAT.

1. TIpocTpaHCTBEHHBIE MPAMOYTOIbHBIE CUCTEMBI KOOPAUHAT U UX MPAKTHYECKOE
IIpUMEHEHUE I 00pabOTKU U aHAJIN3a PE3yJIbTaTOB CIYTHUKOBBIX U3MEPEHUM.
2. DIUIANICONAANIBHBIE CHUCTEMBI KOOPJMHAT U UX IMPAKTUYECKOE MPUMEHEHUE UL
00pabOTKHU U aHaIN3a Pe3yIbTATOB CIIyTHUKOBBIX U3MEPEHUH.

3. JIoKkaJIbHBIE CUCTEMBI KOOPJIMHAT M UX MPAKTUUYECKOE MPUMEHEHUe i1 o0pa-
OOTKHM U aHaJIu3a Pe3yJbTaTOB CITyTHUKOBBIX U3MEPEHUH.
3ansTue 2. [luilanupoBaHue ceaHCOB CIYTHUKOBBIX u3Mepenuii (1 gac.)

1. O61mas KoHUENIHs MJIaHUPOBAHUS CITyTHUKOBBIX HAOII0ICHUI.
2. lMoctpoenue nuarpammbl BuguMocT cnyTHUKOB GPS u I'JIOHACC Ha nmyHkTe
HAOJIIOICHU.
3. N3ydeHue u3MeHeHus: BUJUMOTO PacloOKEHHUs CITyTHUKOB Ha HeOecHoM cdepe
B 3aBUCMMOCTH OT BPEMEHHU CYTOK, IIUPOTHI U AOJTOTHI MyHKTa HAOIIOJIEHUN HC-
MOJIb3yEMOW CUCTEMBI TTI00aTbHOTO TO3UIIMOHUPOBAHUSI.
3ansaTue 3. 3HAKOMCTBO c0 cnyTHUKOBBIM reoaesundyeckum GPS/TJIOHACC
o0opyaoBanueM (1 uac.)

1. CocraB xommiekta GPS/ITJTIOHACC o6opynoBanust reo1e3MYeCKOro Kiacca
2. OYHKIMH U PEKUMBI BHITTOJIHEHUS CITyTHUKOBBIX M3MEPEHUIA
3. [lepenayda qaHHBIX MOJIEBBIX U3MEPEHUN B KOMIIBIOTEP
4. IlepBUYHBIN KOHTPOJIb PE3YJIbTATOB CTYTHUKOBBIX U3MEPEHUN
3anstue 4. ®opmatsl 3anucu U odoMena aaHubiMu GPS/I'JIOHACC u3mepe-

Huii (1 gac.)



1. Mexnaynapoausiii popmart 3anucu u oomena nanabimu GPS/TJIOHACC u3me-
penuii RINEX. IlpuHumnel noctpoeHus, CTPYKTypa, NPAKTUYECKOE HCIOJIb30Ba-
HUE.

2. ®opmar COMPACTRINEX.

3. IIpeoOpazoBanue pe3yiabTaTOB CITYTHUKOBBIX u3MepeHuilt B popmar RINEX u
COMPACTRINEX. O6paTtHoe npeodpa3oBaHue.

4. TlporpamMmMmHOe oOecriedyeHue Uil MpeoOpa3oBaHus Pe3yJbTaTOB CIYTHHUKOBBIX
M3MEpPEHUI B pa3inyHble (PopMaThl 3a1IMCH U OOMEHA JaHHBIMU

3ausitue 5. BoinosiHenne cnyTHukoBbIXx GPS/I'JIOHACC u3mepeHuii B pa3-
HbIX pe:xkumax (1 uac.)

1. [TogroToBKa KOMILIEKTA CITyTHUKOBOI'O 000PYI0BaHUSI K paboTe

2. YcTaHOBKa MapaMeTPOB ChEMKHU U YCTAaHOBKA 00OpYAOBaHUS Ha MyHKTE HAOIIO-
JICHUH

3. BrinoJiHEHNE CIYTHUKOBBIX U3MEPEHUIN B CTATUYECKOM PEKUME

4. BBIITOTHEHUE CITYTHUKOBBIX H3MEPEHUN B KHHEMATUYECKUX PEKAMaX

5. 3aBepiienne paboThI ¥ 3aITUCh MTOJIYYCHHOU HH(pOpMaIuu

3anstue 6. [lonroroBka k nporpammuoii 06padorke GPS/I'JIOHACC u3me-
penuii (1 yac.)

1. O6mue npunnumsl nporpammHoi 06padotku GPS/I'JIOHACC usmepenuit

2. Kparkoe onucaHue u CpaBHUTEIbHBIN aHATU3 MPOTrPAMMHBIX MAKETOB, UCIIOJb-
3YIOIIUXCS JJ1sI 00paOOTKU JaHHBIX

3ausarTue 7. [Iporpammuas oopadorka GPS/I'VIOHACC u3Mepenuii B pa3HbIX
pexxumax (2 uac.)

1. JletanpHOE OmNMMCaHWE C OJJHOBPEMEHHOM IMPAKTUUECKOW JIEeMOHCTpaluei mpo-
1ecca 00pabOTKH JaHHBIX CITYTHUKOBBIX U3MEPEHUH, BHINOJHEHHBIX B Pa3HbBIX pe-
KUMaAX

2. AHanu3 u ympaBJeHHE Ka4eCTBOM OOpaOOTKH NAaHHBIX CITyTHHUKOBBIX M3MeEpe-
HUH

3. ®opmupoBaHue 0TYETOB 00PaOOTKU JAHHBIX, 3alIUCh PE3YIBTATOB 00PaOOTKU



3ansaTue 8. ['1odanbHbIe, permoHaibHble H HanuoHaabHble GPS/TTVIOHACC
cetH (1 yac.)

1. Mexxaynapoanass GPS/I'JIOHACC cnyx6a I1GS. CocraB, Ha3HaueHuUE, BBITOJI-
HsieMbIe (DYHKIUU.

2. IlpakTruecKkoe UCTOIb30BaHUE JAHHBIX, PYTUHHO ()OPMHUPYEMBIX ATOU CITY>KO0it
u BeIcTaBisieMbix B HTepHeT, 11 06padotku GPS/TJIOHACC usmepenuii.

3. Hattmonanwhusie u peruonanbubie GPS/I'TIOHACC cetu u ux npakTU4ecKoe nc-
MOJIb30BaHUE JJI1 00pabOTKU U3MEPUTEIHLHON HHPOpMaLIUU

3ansaTue 9. 3nakomcTBo ¢ pe:xkumom GPS/TVIOHACC u3mepenuii «<knHema-
THKa peajbHoro Bpemenu (RTK)» (1 yac.)

1. [lonroroBka 060pYJOBaHUS U BBIIIOJHEHUE CITyTHUKOBBIX U3MEPEHUM B pexKUME
RTK («knHEMaTHKa B peajJIbHOM BPEMEHMN)

2. Omnpenenenne KOOpAUHAT MyHKTOB B pexxume RTK

3. BoiHOC yHKTOB B HaTypy B pexxume RTK

I1l. YYUEBHO-METOIUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCS

Y4ebHo-MeToAnuecKoe O00eCTeUeHHe CaMOCTOSITENbHOW paboThl 00yuaro-
muxcs o auctuiuinHe «GPS-u3Mepenus B reoie3un U KaaacTpey» MPeacTaBICHO
B [Ipunoxenuu 1 u BKItoyaeT B ceos:

r1aH-rpaduK BBITIOJHEHUS CaMOCTOSATEILHON pabOThl IO AUCIMIUIUHE, B TOM
YHCJIC PUMEPHBIC HOPMBI BPEMEHHU Ha BBHITIOJHEHUE 10 KaXI0MY 3aJaHuI0;

XapaKTEePUCTHKA 3aJlaHUl JUIsl CAaMOCTOSITEIBHOM paboThl 0OyYarouuxcs u
METOIMYECKNE PEKOMEH/IAINH 110 UX BBHITIOJIHCHHIO;

TpeOOBaHUS K MPEICTABICHUIO U OPOPMIICHHIO PE3YyJIbTaTOB CAMOCTOSITEINb-
HOU paboTHI;

KPUTEPHUH OLICHKHU BBITIOJHEHUS CAMOCTOSITEIIBHON PabOTHI.

IV. KOHTPOJIb JJOCTUKEHUS IIEJENA KYPCA

Ne Kountponupyemsie OueHouHbIE CpPeICTBa -
n/u | momymu/ pasaensi / | Kojsl u aTans! hopMHpPOBaHUS HAaMCHOBAHHE




TEMBI JUCIATIIMHEI KOMITETCHITU I TEeKYIIUH MIPOMEXKY-
KOHTPOJb | TOYHAs arTe-
cranus
Tema 1. O6mme mo- | [IK-10 | 3naer coBpeMeHHOE YO-1 VO-1
noxxenusi. CTpyKTy- COCTOSIHME HayKH B Kontponb- | Bompocs! k
pa cucreM riaobanb- obsactu pazpaboTku | HBIA onpoc | 3adety Nel-5,
HOTO TTO3UIIMOHUPO- Y IPUMEHEHUS CO- Bormpocsl 7,9-10, 12
BaHUS BPEMEHHBIX CUCTEM Ne Nel-5, 7,
riobanpHOro cmyruu- | 9-10, 12,17
KOBOT'O TTO3ULIHOHU- ITP-7 Ilpax-
pOBaHUSA THYECKOE
VMeer ucrons3oBats | 3aHsATHE Ne
CIIyTHUKOBOE 000py- | 1-2
JIOBaHKE U TIPO-
IrpaMMHBIC CPEICTBA
JUTSI TIPOBEJICHUS TIPH-
KJIQJHBIX Hay4HBIX
HCCIICAOBAHUN B 00-
JIACTH T'€0AE3UYECKOr0
obOecrecucHus 3eMiie-
YCTpOICTBA U KaJgacT-
pa
Brnaneer HaBBIKaMU
CaMOCTOSTEIHLHOTO
aHaJu3a u UHTepIpe-
TaIuu Pe3yIbTaTOB
CITyTHUKOBBIX
GPS/TJIOHACC
HaOIIOAEHUI
Tema 2. OcHOBBI [1K-10 | 3nmaer mpuHmumuans- | YO-1 vVO-1
(GYHKITMOHUPOBAHUS HOe ycTpoiicTBO, Me- | Kontpons- | Bompocsr k
CHCTEM TJI00aIBLHOIO TOJWKY IPUMEHEHUS | HBINA ompoc | 3adeTy Ne
MO3UIIMOHUPOBAHUS COBPEMEHHOTO Bormpocsl 6,8, 11, 13
GPS/TJIOHACC o60- | Ne 6,8, 11,
pyZIOBaHMS 13, 18-19
Vwmeer ucnons3oBats | [IP-7 Ilpak-
B IIPOIIECCE TOMorpa- | THYECKOE
do-reoIe3nYeCKUX U | 3aHATHE
MHBIX paboT Ne3-5

MEH-
HoeGPS/TJIOHACC
o0opyoBaHue

Bnaneet HaBbIKAaMU
UCIOJIb30BaHUS B
nporecce Tonorpado-
reoIe3NUECKUX U
MHBIX paboT coBpe-
MEHHO-
roGPS/TJIOHACC
00opynoBaHus
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Tema 3. OGpa6otka | [IK-10, | 3HaeT meTombr oOpa- YO-1 YO-1
CIyTHUKOBBIX H3Me- | 11 OOTKH IIPOCTPAH- Kontposs- | Bompocs! k
peHuil M mpakTUye- CTBEHHBIX Teo/ie3nue- | Hbli onpoc | 3auety Ne 14-
CKO€  IIpPUMECHEHUE CKMX JJaHHBIX C I10- Bompocst 16, 17.
TEXHOJIOTUH rJ10- Momipto nHpopmaru- | Ne  14-16,
0aLHOTO CITYTHHKO- OHHBIX TEXHOJIOTHUIA; 20.
BOI0 MO3UIIMOHHUPO- npuHIUnel pyakuo- | [1P-7 Ipak-
BaHUs HUPOBAHUS U METOJU- | THUECKOE

KY HCIIOJIb30BaHUS 3anaTue Ne

COBpPEMEHHBIX MPO- 6-9

rpaMMHBIX KoMIiek- | [TP-2

COB, IIpEHAa3HAYCH- KoHntpouis-

HBIX ISl 00paboTKH Has pabora

JAHHBIX

GPS/TJIOHACC u3-

MEpEHUH

YMeer ocylecTBIATh
00paboTKy npocTpaH-
CTBEHHBIX T'€0Ie3HYC-
CKHUX JIAaHHBIX C T0-
MOIIIbI0 HH(pOpMAIU-
OHHEBIX TEXHOJIOTHI;
KCIIOJIb30BaTh B IIPakK-
THUYECKON M HAYYHOM
JIeATEIIbHOCTH COBpE-
MEHHBIE TIPOTPAMM-
HbIE€ KOMILIEKCHI,
MpeHa3HAYCHHBIC
JUTst 00paboTKH JaH-
weix GPS/TJIOHACC
U3MEPEHUI

Bianeer HaBbIKaMu
00paboTKM MpOCTpaH-
CTBEHHBIX TI'€0JIe3U-
YEeCKHX JIaHHBIX Cpe/l-
CTBaMH MH(pOpMaIu-
OHHBIX TEXHOJOTHA;
HaBBIKAMU TPaKTHYC-
CKOT'0 U HAY4HOTO HC-
M0JIb30BAHUS COBpE-
MEHHBIX IPOTrpaMM-
HBIX KOMIUIEKCOB,
npeHa3HauYeHHbBIX
J1s1 00pabOTKM TaH-
Heix GPS/TJIOHACC

V3MEPEHUIN

Tumnossie KOHTPOJIBbHBIC 3alaHUsA, MCTOANYICCKUC MAaTCPHUAJIbL, OIIPCACIIATOIINC
npoucaypbl OLICHUBAHUSA 3HaHHﬁ, yMCHI/Iﬁ N HABBLIKOB, 4 TAKXC KPpUTCPUHU HUIIOKaA-

3aTeN, HeOOXOUMBbIE /JI OLIEHKH 3HAaHUW, YMEHHUH, HABBIKOB M XapaKTepU3yIO-

11



e 3Tansl POopMUPOBAHUS KOMIIETCHIIUNA B TIPOIIECCE OCBOSHUS 00pa30BaTEIbHON

MPOTrpaMMBl, MpeICTaBICHbI B [[punoxennn 2.

V. CIUCOK YUYEBHOM JIUTEPATYPbHI U UHOOPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JuTEeparypa
(anexmponmvie u nevammbvie u30amUs1)

1. Anemeukud, A. M. Onpenenenue yriioBoil OpueHTallUd OOBEKTOB IO CHUT-
HajaM CIIYTHUKOBBIX PaJuOHABUTAIIMOHHBIX CUCTeM: MoHorpadus / A. M. Aune-
meykuH. — Kpacnosipck: Cub. denep. yu-T, 2014. — 176 c.Pexum

ma. http://znanium.com/catalog.php?bookinfo=507422

2. 3omoroBa E.B.I'eome3ust ¢ ocHoOBaMH KajgacTpa. Y4YeOHHUK [JIsl  BY-

30B.MockBa: Axkaaemuueckuii npoekt: Donxy "Mup", 2012. 413 c.

http://www.iprbookshop.ru/60084.html

3. NwnxenepHas reonesus. YueOnuk ais By3oB /E. b. Kmommun, M. U. Kuce-

nes, JI. III. MuxeneB u np.Mocksa : Akagemus, 2010. 496 c. (21 3k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:668872&theme=FEFU

4, Kapnamyk B.M. CnytHukoBasi HaBuranus. Metoabl U CpeicTBa: yuyeOHOe

nocooue/ Kapnamyk B.M1.— Onektpon. tekcroBele manHbie.— M.: COJIOH-

ITPECC, 2008.— 284 c. Pexxum goctymna: http://www.iprbookshop.ru/8715
JlonosHuTEILHAS JIUTEPATYypPa
(aekmponHbie u nevammuvle u30aHLsY)
1. Nnxenepnas reone3ust: Yueobnoe nocooue / Kysuenon O.D., - 2-e uzz., nep.

u gon. - Bonorna: Undpa-Nuxenepus, 2018. - 266 c.
http://znanium.com/catalog/product/989252

2. TlonexaeBa E.}O. CoBpeMEHHBIN AIEKTPOHHBIN T'€0Ie3UNYECKUN HHCTPYMEHTA-
puii (Bunapl, MmeTon u crocoObl paboThl): yuebHoe mocooue/ Ilonexaera E.}FO.—

DneKTpoH. TekcToBble AaHHble.— Camapa: CaMapcKuil TocyJapCTBEHHBIN apXHu-
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http://znanium.com/catalog.php?bookinfo=507422
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013021115065910118&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=PREVPAGE&pos=1&rootsearch=3&elementcount=1&u1=1003&t1=%d0%97%d0%be%d0%bb%d0%be%d1%82%d0%be%d0%b2%d0%b0,%20%d0%95%d0%bb%d0%b5%d0%bd%d0%b0%20%d0%92%d0%bb%d0%b0%d0%b4%d0%b8%d0%bc%d0%b8%d1%80%d0%be%d0%b2%d0%bd%d0%b0.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013021115065910118&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=PREVPAGE&pos=1&rootsearch=3&elementcount=1&u1=1003&t1=%d0%97%d0%be%d0%bb%d0%be%d1%82%d0%be%d0%b2%d0%b0,%20%d0%95%d0%bb%d0%b5%d0%bd%d0%b0%20%d0%92%d0%bb%d0%b0%d0%b4%d0%b8%d0%bc%d0%b8%d1%80%d0%be%d0%b2%d0%bd%d0%b0.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013021115065910118&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=PREVPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%93%d0%b5%d0%be%d0%b4%d0%b5%d0%b7%d0%b8%d1%8f%20%d1%81%20%d0%be%d1%81%d0%bd%d0%be%d0%b2%d0%b0%d0%bc%d0%b8%20%d0%ba%d0%b0%d0%b4%d0%b0%d1%81%d1%82%d1%80%d0%b0%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%b8%d0%ba%20%d0%b4%d0%bb%d1%8f%20%d0%b2%d1%83%d0%b7%d0%be%d0%b2%20%d0%95.%20%d0%92.%20%d0%97%d0%be%d0%bb%d0%be%d1%82%d0%be%d0%b2%d0%b0,%20%d0%a0.%20%d0%9d.%20%d0%a1%d0%ba%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%b2%d0%b0.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013021115065910118&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=PREVPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%93%d0%b5%d0%be%d0%b4%d0%b5%d0%b7%d0%b8%d1%8f%20%d1%81%20%d0%be%d1%81%d0%bd%d0%be%d0%b2%d0%b0%d0%bc%d0%b8%20%d0%ba%d0%b0%d0%b4%d0%b0%d1%81%d1%82%d1%80%d0%b0%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%b8%d0%ba%20%d0%b4%d0%bb%d1%8f%20%d0%b2%d1%83%d0%b7%d0%be%d0%b2%20%d0%95.%20%d0%92.%20%d0%97%d0%be%d0%bb%d0%be%d1%82%d0%be%d0%b2%d0%b0,%20%d0%a0.%20%d0%9d.%20%d0%a1%d0%ba%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%b2%d0%b0.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013021115065910118&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%98%d0%bd%d0%b6%d0%b5%d0%bd%d0%b5%d1%80%d0%bd%d0%b0%d1%8f%20%d0%b3%d0%b5%d0%be%d0%b4%d0%b5%d0%b7%d0%b8%d1%8f%20%5b%d0%ad%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d1%8b%d0%b9%20%d1%80%d0%b5%d1%81%d1%83%d1%80%d1%81%5d%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%b8%d0%ba%20%d0%b4%d0%bb%d1%8f%20%d0%b2%d1%83%d0%b7%d0%be%d0%b2%20%5b%d0%95.%20%d0%91.%20%d0%9a%d0%bb%d1%8e%d1%88%d0%b8%d0%bd,%20%d0%9c.%20%d0%98.%20%d0%9a%d0%b8%d1%81%d0%b5%d0%bb%d0%b5%d0%b2,%20%d0%94.%20%d0%a8.%20%d0%9c%d0%b8%d1%85%d0%b5%d0%bb%d0%b5%d0%b2%20%d0%b8%20%d0%b4%d1%80.%5d%20%3b%20%d0%bf%d0%be%d0%b4%20%d1%80%d0%b5%d0%b4.%20%d0%94.%20%d0%a8.%20%d0%9c%d0%b8%d1%85%d0%b5%d0%bb%d0%b5%d0%b2%d0%b0.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013021115065910118&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%98%d0%bd%d0%b6%d0%b5%d0%bd%d0%b5%d1%80%d0%bd%d0%b0%d1%8f%20%d0%b3%d0%b5%d0%be%d0%b4%d0%b5%d0%b7%d0%b8%d1%8f%20%5b%d0%ad%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d1%8b%d0%b9%20%d1%80%d0%b5%d1%81%d1%83%d1%80%d1%81%5d%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%b8%d0%ba%20%d0%b4%d0%bb%d1%8f%20%d0%b2%d1%83%d0%b7%d0%be%d0%b2%20%5b%d0%95.%20%d0%91.%20%d0%9a%d0%bb%d1%8e%d1%88%d0%b8%d0%bd,%20%d0%9c.%20%d0%98.%20%d0%9a%d0%b8%d1%81%d0%b5%d0%bb%d0%b5%d0%b2,%20%d0%94.%20%d0%a8.%20%d0%9c%d0%b8%d1%85%d0%b5%d0%bb%d0%b5%d0%b2%20%d0%b8%20%d0%b4%d1%80.%5d%20%3b%20%d0%bf%d0%be%d0%b4%20%d1%80%d0%b5%d0%b4.%20%d0%94.%20%d0%a8.%20%d0%9c%d0%b8%d1%85%d0%b5%d0%bb%d0%b5%d0%b2%d0%b0.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013021115065910118&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%90%d0%ba%d0%b0%d0%b4%d0%b5%d0%bc%d0%b8%d1%8f&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:668872&theme=FEFU
http://www.iprbookshop.ru/8715

TEeKTypHO-cTpouTeabHbl yHUBepcuTeT, ObC ACB, 2010.— 108 ¢.— Pexum no-

cryna: http://www.iprbookshop.ru/20520

3. ®enoros I'. A. UmkeHepHas reosie3us. Y4eOHUK - 5-¢ u3., cTep. - M.: Briciias

mikona, 2009. - 463 c¢. — Pexxum noctyna:

http://znanium.com/catalog.php?bookinfo=488404

Ilepedyens pecypcoB HH(POPMALUOHHO-TEICKOMMYHUKALMOHHOMN CeTH
«HTepHET»

1. www.glonass-iac.ru/ - oduuuanbHbIi calT HHOOPMAIIMOHHO-AaHATUTHYCCKUH
uentp ['JIOHACC;

2. Www.trimble.com — odurnpanbHeli caiT kommanuu Trimble;

3. www.ngs.noaa.qgov/ANTCAL/index.shtml — odurmansheiit caidT ciry:x061 NGS;

4. WWW.Unavco.org — odpunmaneueiit cailt uacturyra UNAVCO.

Ilepeyenb HHPOPMAIMOHHBIX TEXHOJIOTHII M IPOrPAMMHOI0 00ecneyeHus
B nporecce ocymiecTBiaeHuss 00pa3oBaTENbHOTO Mpolecca MO JAUCLHUILINHE
«GPS-u3mepennss B Teole3WH M KAJacTpe» HCIOJIB3YeTCS MPOrpaMMHOE
obecneuenue s oopadotkn GPS/TJIOHACC usmepennii Credo THCC, Trimble
Business Center, Magnet Office Tools wiu ux Gonee coBpeMeHHbIC BEPCHH HIIH
aHaJIOT .

[Tpu ocymiecTBiaeHnH 00pa30BaTENIBHOIO MpPOLECCa UCIIONIB3YIOTCS CIEAYI0-

11e HH(HOPMALMOHHO-CIIPABOYHBIE CUCTEMBI:
1. Hoctym K »SJIEKTpOHHOMY 3aka3y KHUT B Oubnuoreke [IBDOY

http://lib.dvfu.ru:8080/search/query?theme=FEFU

2. Joctynm k HOpMartuBHbIM JAokymeHTam JB®Y, pacnucanuro

https://www.dvfu.ru/

VI. METOJIWYECKME YKA3AHMS O OCBOEHUIO
JACTUTIIAHBI
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http://www.iprbookshop.ru/20520
http://znanium.com/catalog.php?bookinfo=488404
http://www.trimble.com/
http://www.ngs.noaa.gov/ANTCAL/index.shtml
http://www.unavco.org/
http://lib.dvfu.ru:8080/search/query?theme=FEFU
https://www.dvfu.ru/

Nzyuenne aucuumauabl « GPS-u3Mepenns B reofie3ud U KajacTpe» BBINOJ-
HSETCA M0 CIEYIOUIEMY aJITOPUTMY.

1. Bces ocHOBHast Teopernueckas 0aza u3naraercs Ha JIEKIMSIX, HO T10-
CKOJIBKY ayJIMTOPHBIX 4acoB Jiekiuil B cootBeTcTBUM ¢ OC BO cocrasisieT ropas-
JI0 MEHBIIIYIO YacTh ayJIUTOPHON HArpy3KH, TO JJIl YCBOEHHUSI MaTepuasa CTyAcH-
TaM TpeajiaraeTcsi CaMOCTOSITENbHOE OoJiee IrIy0OoKOe M3yuyeHUE TECOPETUUYECKOTO
Marepuania.

CTyAeHT B TEUEHUHU CeMecTpa JOJIKEH CaMOCTOSITeNIbHO HaWTU U mpopado-
TaTh MH(OPMAIMIO, UCHOJIb3Ysd BCE JEKLUHH, MPEAJIOKEHHBIA MpPernoiaBaresieM
rJoccapuii, peKOMEHJOBaHHYI0 y4€OHO-METOJUYECKYIO JUTEpATypy U HMHPOpMa-
LUIO U3 MHTEPHETOBCKUX MCTOYHUKOB ISl (POPMUPOBAHUSA COOCTBEHHBIX OTBETOB
10 CaMOKOHTpOJ0. [IpenogaBarens KOHTPOIUPYET PE3YNbTAT YCTHBIM OIPOCOM U
KOHTPOJILHOHM pabOTOMH.

2. IlpakTuueckas yacTh Kypca, KoTopas GOpMUPYET OCHOBHBIE YMEHHS U
HaBBIKH, MPEACTaBICHA MPAKTUYECKUMHU 3aHATUSIMU, HA KOTOPBIX CTYIAEHTHI BbI-
HOJIHSIOT 3a/1aHUsl B KOMIIBIOTEPHOM KJlacce, B J1a0OpaTOpUU 3HAKOMSATCA ¢ 000py-
JIOBaHUEM, METOANKOM €ro UCIOJIb30BAHMS U 00pa0OTKOM pe3ybTaTOB CITyTHUKO-
BbIX HaOmroneHuii. B mporiecce yCBOEHUSI TEOPETUUECKON U MPAKTUYECKON YacTu
IPOBOJASITCS KOHTPOJIbHBIE pa0OTHI M YCTHBIN OIPOC.

3. Bo BTOpO¥ NOJOBUHE CEMECTPA CTYACHTY MPEAJIaracTcs CaMOCTOSTEIBHO
NOJrOTOBUTHCS 3aueTy. CTyIEeHT JoJKeH mpopaboTaTh HHPOPMALUIO, UCIIOJIb3YS
BCE JICKIIMM, NPEIJIOKEHHBIN IMpenojiaBaresieM TJoccapuid, PEKOMEHIOBAaHHYIO
y4eOHO-METOJIMYECKYIO0 JIUTepaTypy M uHpopmaiuio u3 WHTepHEeT-UCTOYHUKOB
1u1st POPMUPOBAHUST COOCTBEHHBIX OTBETOB.

4. Jlna caMmocTosITeIbHOM pabOThl B ATOM YaCTU CTYACHTY MpeJiaraercs Bbl-
IIOJIHEHHE CAMOCTOSITEBHOIO YIPAXXHEHUS B KAYECTBE JIOMAIIHETO 3aJaHUs U
C/Iay¥l ero MPEenoJaBaTeN0 Kak KOHTPOIbHON paboThI.

5. 3ayeT BbICTaBiIseTCS B OOLIEH COBOKYMHOCTH C YYE€TOM 3aUYT€HHON KOH-
TPOJBHON pabOThI, Pe3yJIbTATOB KOHTPOJIBHBIX OMPOCOB U PE3YJIbTATOB 3aYETHOIO

orpoca-co0ece0BaHuU.
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Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JAUCHUITIJIINHBI

JIist ocyiiecTBiieHHs] 00pa3oBaTEIbHOTO Mpoliecca no auciuiuiniHe « GPS-
U3MEpPEHHUs] B TE€OJE3WM U KaJacTpe» CYIIECTBYET CIEAyIolee MaTepuaibHO-
TEXHUYECKOE 00ecrieueHHeE:

- KOMIIBIOTEPHBIN KJIacC C MYJIbTUMEAUNHBIM 000pyJd0BaHUEM (ITaHEIb
LGFLATRON, npoektop MITSUBISHIVLT-TX320LP) u ¢ 15 paGounmu me-
cramu HPdAc7700 B coctaBe: monutop LCD, knaBuarypa, kommbstorep HPdAc7800
CMTT6750, UBIT APC 7495 RRV- 16 mt. meeTcst 3MeKTpOHHBIE TPOTPAMMHEIE
K04 Ha mporpammuoe obdecniedenue Trimble Credo T'HCC, Trimble Business
Center, Magnet Office Tools.

- JJabopaTopusi MOHUTOpPHUHTA reocdep (mocTossHHOACHCTBYIOMIAs, OazoBas [HCC-
cranius (PrinCe NRG1 u Topcon GB-1000).
- 4 xomiiexkta ' HCC-npuemnnikoB Topcon GB-1000 u Topcon Legacy.

B nensix obecrieueHust criennaibHBIX YCIOBUNA 00yUeHUs MHBAIHUIOB U JIUI] C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710p0oBbs B JIBDY Bce 3manus 0060py0BaHBI
naHaycamu, JuPTaMH, TOJBEMHHKAMH, CHCIUAIN3HUPOBAHHBIMU  MECTaMH,
OCHAIIIEHHBIMU ~ TyaJIETHBIMA  KOMHAaTamH, TaOIuykamMu  WHGOPMAIIMOHHO-

HABUTAIMOHHOM IMOJIEPKKH.
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[Tpunoxenue 1

MHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA30OBAHU S POCCUNCKOM ®EIEPALIIN

denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOU
PABOTbBI OBYYAIOLIUXCSA
no nucuniuinie «GPS-u3Mepenns B reojie3su U Kajaacrpe»

Hanpasiaenue noaroroBku 21.04.02 3emiieycTpoiicTBo M KagacTpbl

Maructepckas nmporpamma «I'eonHpopManoHHbIE U KaIaCTPOBBIE TEXHOJIOTHI)
®opmMa MOArOTOBKH 3204HAS

BiaaaguBocTok
2019
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[Inan-rpaduk BRIMONIHEHUS CAMOCTOSTENIbHOM pabOThI M0 TUCIUIUIIMHE

«GPS-u3mepenus B reoie3un U KaaacTpe»

Ne JaTa/cpoku BbI- Bun camocrositesqib- | [Ilpumepnbie | @opma KOHTPOJIA
MOJIHEHM I HOI1 padoThbI HOPMBI Bpe-
n/n
MEHH Ha
BBIIIOJIHCHUE
1. 24-33 nepnens [ToaroToBka Kk 504gac. | YcTHBIi ompoc
KOHTPOJIBHOMY
ompocy
2. 30-34 uenens BrimonHenue koH- 38 uac. KonTtpomarsHas pa6o-
TPOJIBHOTO 3aJ1a- Ta
HUS
4, 35-37 Henens IToaroroBka k 3a- 4 4ac. Y cTHBIN onpoc
YeTy

1. Ctygentam mpenjaraercsi CaMOCTOSITEIbHO TOATOTOBUTHCA K MPOMEXKY-
TOYHBIM KOHTPOJIbHBIM YCTHBIM OIlpocaMm. JlJis 3TOro CTyA€HT AOJKEH Mpopado-
TaTh TEOPETUUYECKUE OCHOBBI, IIOJYYEHHBIE HA JIEKIIMA U B XOJI€ CAMOCTOSATEIbHBIX
3aHATUHN, & TAKKE MAaTEPUAIIbl PAKTUYECKUX 3aHATHM.

KoHnTtposnbHblil onpoc onenuBaercd mno 100-0anpHO cUCTeME M CUMTAETCA
3a4TEHHBIM IpU Habope obydaronuMcs He MeHee 60 0asioB.

2. JInst opraHu3anum caMOCTOSATEIBHON paOdOThI IO AUCHIHUIIIINHE B KAYECTBE
00513aTE€ILHOTO 3JIEMEHTAa CTYJEHTaM MpeAJiaracTcs BBIMOJIHEHHE KOHTPOJIBHOTO
JIOMAIITHEeTO 3aJaHus-yrnpaxHeHuss no teme «lIporpammuas o6padotka GPS-
M3MEpPEHUN B TECTOBOW CIIyTHUKOBOW I'€OJE3UYECKOU CETH C LEIBI0 ITOIy4YEeHUs
KOOPJIMHAT ONPEIEISIEMOT0O IyHKTA B MECTHOM CUCTEME KOOPAUHAT U BBICOT»

CyTp 3amaHMs 3aKIOYAECTCS B CIEAYIOUIEM: KAaXKIbIA CTYJEHT IOJIy4aeT
Ha0Op TecTOBBIX NaHHBIX cyTHUKOBBIX GPS mnn GPS/TJIOHACC HabnroneHuit u
BBITIOJIHAET CAMOCTOATEIbHYI0 UX 00pabOTKy € LIETbI0 OLICHKH KadecTBa U3Mepe-
HUH U IOJTYYEHUs] IPOCTPAHCTBEHHBIX MOJIOKEHUN KaXXJO0r0 ITYHKTAa TECTOBOU ce-

TH.
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[Ipu craye KOHTPOIBHOTO 33aHUS MPEAOCTABIISIETCS OTUET C pe3yJibTaTaMu
pacueToB, a Tak)Ke MPOU3BOJUTCS UHIUBUAYaIbHAs Oecesa mo 0COOEHHOCTSAM BbI-
HOJIHEHUST pabOThl C MPUMEHEHUEM MPOTrPAMMHOIO MAKETa, B KOTOPOM IPOU3BO-
nuTcst 00pabdoTKa HAOIIOIEHUH.

KoHTponbHOE 3amaHue cuuTaeTcs BBINOJIHEHHBIM M 3aUYTE€HHBIM B Clydae
IPABWJIBHOTO BBIIIOJIHEHUSI PACUETHONW YAaCTU U YBEPEHHBIX M KOPPEKTHBIX KOM-
MEHTapUEB METOIHMKH €€ MOJYUYEHHs, U MOIYyUEHUs OLICHKH BbIlie 60 0asios.

3. CryneHTaMm npezaiaraercs CaMOCTOSITENIbHO MOATOTOBUTHCS 3a4ETHO-
My ormpocy. IIpu 3TOM CTyIEHT AOKEH CaMOCTOSITENbHO HU3YYUTh MaTepHallbl
JEKIMOHHBIX W TPAKTHYECKUX  3aHATHH, PEKOMEHJOBaHHYI0  y4eOHO-
METOJUYECKYIO JTUTEPaTypy U HH(POpMaLnio U3 IHTEpHET-UCTOUHUKOB.

Takum oOpa3zoM, B 0011Iell COBOKYITHOCTH MPHU BBIMOJTHEHUH BCEH CaAMOCTOS-
TENbHOM pabOThl CTYJIEHT F'OTOBUTCSA K KOHTPOJBHBIM ONpoOcaM U paboTen,B KO-

HCYHOM CUCTC, K 3a4CTYy.
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[Ipunoxenue 2

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIIN
denepanbpHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHUE
BBICIIIETO 00Pa30BaHMs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NHKEHEPHAS IIKOJIA

®OH/J ONEHOYHbLIX CPEACTB
no qucuuminne « GPS-usMepeHus B reoe3uu U Kajgacrpe»

Hanpasaenue noaroroBku 21.04.02 3emiieycTpoiicTBO M KagacTpbl

Marucrtepckas rnporpamma «I'eonH(popMaIMOHHBIE U KaJJaCTPOBBIE TEXHOJIOT U
®opmMa MOArOTOBKH 3204HAS

BaaauBocTok
2019
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MMacnopt ®OC

Koxa u ¢popmyiu-

POBKa KOMIICTCH-

dranbl GOPMUPOBAHUS KOMIIETEHIIUU

107071
(IMK-10) HCTOYHUKHU, CPEACTBA M METOJbI MOJy4yeHUs u obpa-
CIOCOOHOCTH TOJTY- 00TKM wWHpOpPMAIMK, HEOOXOTUMON id 00pabOTKH
3HaeT
4yaTh U 00pabaThIBaTh I'HCC-nabnroneHui;
nH(pOPMAIIHIO U3 pa3- MeTo bl aHanu3a kadecrsa ' HCC-naHHBIX;
JUYHBIX UCTOYHUKOB, MOJIy4aTh JAaHHBIE MEXIYHApOJIHBIX aHATUTUYECKHX
UCIIOJIB3YS COBpe- LEHTPOB, HeoOxonumble g obpadorku ['HCC-
MEHHbIE HH(pOpMaIu- HaOJIIOICHU;
yMeeT
OHHBIE TEXHOJIOTUU U OIICHUBATh KAYECTBO IMOJTYYaeMbIX B Iporiecce HabIto-
KPUTHUYCCKH € JCHUI W TOJy4YaeMblX W3 aHAJIUTUYECKUX LIEHTPOB
OCMBICIIUBATh T'HCC-pgaHHBIX;
B COBEPIIICHCTBE HHCTPYMEHTAMHU U METOJIaMH ITOTyde-
HUS 1 00paboTku nHpopMaIH, HeOOXOAUMOH 1St 00-
BJIajgeeT pabotku ['HCC-nabmroneHuit;
B COBEPIIICHCTBE METOJAAMH M MHCTPYMEHTAMH aHalln3a
kadectBa [ HCC-naHHBIX.
(IMK-11) ocHoBbl ¢yHkuunonuposanuss ['HCC wu ammaparyps
CIOCOOHOCTH HCTIONb- | 3HAET nonb3oBarens; metoasl mposeneHus ['HCC nabnroze-
30BaTh MPOrPAMMHO- HUN ¥ UX MaTeMaTH4eCcKoil 00paboTKH;
BBIYHUCITUTCIIbHBIC HCIOJIb30BaTh amnmapaTypy MOJIb30BaTeNs U MPOBOAUTH
KOMIIJICKCHI, I'€o/Ie- ocHoBHbIe Buabl | HCC-HabmroaeHui;
yMeeT
3U4ECKHE U HOTO- obpabarbiBath ocHOBHBIE BHUbI ['HCC-HaOmoneHuit u
rpaMMEeTpUUYECKUe OIICHUBATh KAYECTBO IMOJIYICHHBIX PE3yJbTaTOB;
npubopsI 1 000pPy10- CpEACTBAMU M METOJAMH IIPOBEJCHUS BCEX BHJIOB
BaHUE, TIPOBOINUTD UX I'HCC-nabmoneHnii st pereHus: Mpou3BOJCTBEHHBIX
cepTu(UKAIKIO U BJIaJie€T Y HAYYHBIX 3a/1a4y; METOJAaMH TIIyOOKOTO aHaiu3a Mo-

TEXHUYECKoe 00Cy-

JKHUBAaHUE

Jy4aeMbIX PE3yIbTaTOB HAOMIOJEHUN M UX MaTeMaTH-

YyecKoil 00paboTKH.

KoHnTpoJb 1ocTukenus mesied Kypca

Ne KonTponupyemsie
n/u | momymnu/ pas3aens /

Konp! u aTans1 popmupoBanus

OneHouHble CpPEeCTBA -
HaMMEHOBaHHE
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TEMBI JUCIATIIMHEI KOMITETCHITU I TEeKYIIUH MIPOMEXKY-
KOHTPOJb | TOYHAs arTe-
cranus
Tema 1. O6mme mo- | [IK-10 | 3naer coBpeMeHHOE YO-1 VO-1
noxxenusi. CTpyKTy- COCTOSIHME HayKH B Kontponb- | Bompocs! k
pa cucreM riaobanb- obsactu pazpaboTku | HBIA onpoc | 3adety Nel-5,
HOTO TTO3UIIMOHUPO- Y IPUMEHEHUS CO- Bormpocsl 7,9-10, 12
BaHUS BPEMEHHBIX CUCTEM Ne Nel-5, 7,
riobanpHOro cmyruu- | 9-10, 12,17
KOBOT'O TTO3ULIHOHU- ITP-7 Ilpax-
pOBaHUSA THYECKOE
VMeer ucrons3oBats | 3aHsATHE Ne
CIIyTHUKOBOE 000py- | 1-2
JIOBaHKE U TIPO-
IrpaMMHBIC CPEICTBA
JUTSI TIPOBEJICHUS TIPH-
KJIQJHBIX Hay4HBIX
HCCIICAOBAHUN B 00-
JIACTH T'€0AE3UYECKOr0
obOecrecucHus 3eMiie-
YCTpOICTBA U KaJgacT-
pa
Brnaneer HaBBIKaMU
CaMOCTOSTEIHLHOTO
aHaJu3a u UHTepIpe-
TaIuu Pe3yIbTaTOB
CITyTHUKOBBIX
GPS/TJIOHACC
HaOIIOAEHUI
Tema 2. OcHOBBI [1K-10 | 3nmaer mpuHmumuans- | YO-1 vVO-1
(GYHKITMOHUPOBAHUS HOe ycTpoiicTBO, Me- | Kontpons- | Bompocsr k
CHCTEM TJI00aIBLHOIO TOJWKY IPUMEHEHUS | HBINA ompoc | 3adeTy Ne
MO3UIIMOHUPOBAHUS COBPEMEHHOTO Bormpocsl 6,8, 11, 13
GPS/TJIOHACC o60- | Ne 6,8, 11,
pyZIOBaHMS 13, 18-19
Vwmeer ucnons3oBats | [IP-7 Ilpak-
B IIPOIIECCE TOMorpa- | THYECKOE
do-reoIe3nYeCKUX U | 3aHATHE
MHBIX paboT Ne3-5

MEH-
HoeGPS/TJIOHACC
o0opyoBaHue

Bnaneet HaBbIKAaMU
UCIOJIb30BaHUS B
nporecce Tonorpado-
reoIe3NUECKUX U
MHBIX paboT coBpe-
MEHHO-
roGPS/TJIOHACC
00opynoBaHus
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Tema 3. OOGpaboTtka
CIyTHUKOBBIX H3Me-
pEeHHMII W TpaKTUye-
CKO€  NpUMEHEHUE
TEXHOJIOTHI1 IJ10-
0aJbHOTO CITyTHUKO-
BOTO TO3UILMOHHUPO-
BaHUs

[1K-10,
11

3HaeT MeTo bl 00pa-
OOTKH IIPOCTPAH-
CTBEHHBLIX I'€0/Ie3Hye-
CKHUX JIAHHEIX C I10-
MO0 HH(pOpMAIH-
OHHEBIX TEXHOJIOTHII;
MPUHIUIIBI PYHKITHO-
HUPOBAHUS U METO/IH-
KY UCITOJIb30BaHUS
COBPEMEHHBIX IPO-
I'PaMMHBIX KOMITJIEK-
COB, IIPE/IHa3HAYCH-
HBIX ISl 00paboTKH
JIAHHBIX
GPS/TJIOHACC us-

MEpEHUH

YMeer ocylecTBIATh
00paboTKy npocTpaH-
CTBEHHBIX T'€0Ie3HYC-
CKHUX JIAaHHBIX C T0-
MOIIIbI0 HH(pOpMAIU-
OHHEBIX TEXHOJIOTHI;
KCIIOJIb30BaTh B IIPakK-
THUYECKON M HAYYHOM
JIeATEIIbHOCTH COBpE-
MEHHBIE TIPOTPAMM-
HbIE€ KOMILIEKCHI,
MpeHa3HAYCHHBIC
JUTst 00paboTKH JaH-
weix GPS/TJIOHACC
U3MEPEHUI

Bianeer HaBbIKaMu
00paboTKM MpOCTpaH-
CTBEHHBIX TI'€0JIe3U-
YEeCKHX JIaHHBIX Cpe/l-
CTBaMH MH(pOpMaIu-
OHHBIX TEXHOJOTHA;
HaBBIKAMU TPaKTHYC-
CKOT'0 ¥ HAy4HOI'O UC-
M0JIb30BAHUS COBpE-
MEHHBIX IPOTrpaMM-
HBIX KOMIUIEKCOB,
npeHa3HauYeHHbBIX
J1s1 00pabOTKM TaH-
Heix GPS/TJIOHACC

V3MEPEHUIN

YO-1
KoHTtpouis-
HBIN OIPOC
Bompocst
Ne  14-16,
20.

ITP-7 Ilpak-
TUYECKOE
3ansaTue Ne
6-9

I1P-2
KoHntpouis-
Has pabora

YO-1
Bomnpocsl k

3auery Ne 14-
16, 17.

IlIkaJia oueHUBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUI

Drtansl
Kon u dopmynupoBka
bopmupoBaHus Kpurepuu IMTokazarenu
KOMIICTCHIINU
KOMITETCHITUH
(ITK-10) 3HaeT 3HaHWE  HMCTOYHHUKOB, | CIOCOOHOCTh  TIOKa3aTh
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CIOCOOHOCTH TIOJIy4aTh | (TIOPOTOBBIN) | CPEACTB U METOMAOB IO- | 3HAHHS 0 cucTeMax
U 00pabaTeIBaTh UH- Jy4eHuss U OOpabOTKH | KOOpJMHAT W BPEMEHH,
dbopmaruio U3 pa3iand- uH(popMalui, HE00XO- | HCTIONIb3yEeMbIX B
HBIX UCTOYHUKOB, UC- TUMOU JJisi 00pabOTKH | cucTeMax  II0OabHOTO
MOJIb3Yysl COBPEMEHHbIE I'HCC-nabinroaeHuit; MO3UIIMOHUPOBAHMS,
UH(POPMALOHHbIE METOIOB aHalIM3a Ka- | OpOMTax HaBUTAIIMOHHBIX
TEXHOJIOTHUHU U KPUTHU- yectBa [HCC-gaHHbIX | CIYTHHKOB, CTPYKTYypE
YECKU €€ OCMBICIIUBATh CHCTEM r7100aIbHOTO
MO3UIIMOHUPOBAHHS,
peKHMax  CIyTHUKOBBIX
U3MEpPEHUIl U MeTofax uX
MaTeMaTU4YECKOMN
00paboTku
YMEHHE MOJy4aTh JIaH- | CHOCOOHOCTh  BHIOMpATh
HbIC MEXKIYHAPOJHBIX | pSKUMBI  CIyTHUKOBBIX
AHAIUTUYECKUX  II€H- | U3MEPEHUNH M METOJbl UX
TPOB,  HEOOXOIUMBIE | MATEMATUYECKOM
st oopadotku 'HCC- | o6paboTkw, CHUCTEMBI
yMeeT HaOJI0ICHNUH; KOOpJIMHAT ¥ BPEMCHH,
(MpoBUHYTHIN) | OLIGHUBATh  KAa4Ye€CTBO | UCIIOJIb3yEeMbIE B
MOJy4aeMbIX B IMPO- | CHCTEMax  TJI00aJIbHOTO
necce HAOMIOACHUM U | MO3ULIMOHUPOBAHUS
MOJTy4aeMbIX M3 aHaJIU-
TUYECKUX LEHTPOB
['HCC-nannbix
BJIaJICHHE B COBEpILEH- | CIOCOOHOCTH
CTBE MHCTPYMEHTaMU U | mpeoOpa3oBaHUs
METOJAMHU  TIOJIyYSHHsI | KOOPAMHAT, TOCTPOSHHS
U 00paboTku uHGOp- | AMarpaMMbl  BUAMMOCTHU
BJIaJIEET Maluy, HeOoOXOIUMOM | CIIyTHUKOB GPS u
(BBICOKHIA) g oopabotku 'HCC- | TJIOHACC Ha mnyHKTe
HaOII0ICHUH; HaOmroeHu, 00paboTKH
METOJJaMd U UHCTPY- | © aHanmM3a pe3yIbTaToB
MEHTaMH aHaJn3a Ka- | CyTHUKOBBIX U3MEPEHUI
yectBa | HCC-nannbix
(IMK-11) CHOCOOHOCTh  TIOKa3aTh
CHOCOOHOCTH MCIIOJb- 3HaHUA O CUTHAaJax,
30BaTh MPOTPAMMHO- nepeaaBaeMbIX
3HaHHWE OCHOB (DYHKITHU-
BBIUHCIUTENHHBIC HABUTAIIMOHHBIMU
ouupoBanuss ['HCC wu
KOMILIEKCHI, T€0/1e3H- CITyTHUKaMH,
anmaparypsl MoJIb30Ba-
yeckue 1 poTorpam- 3HaeT TICEB0JATBHOMEPHBIX
. TEJST; METOJIBI TPOBE-
METpUYECKHE TPUOOPHI | (TIOPOTOBBIHN) W3MEPEHUSIX B CHCTEMax
neansts [HCC mnaOiro-
U 000pyioBaHue, IPo- . r1100aJIbHOTO
JICHUI M UX MaTeMaTH-
BOJIMTH UX CePTHPHKA- - MTO3UITUOHUPOBAHHUS —
4yecKoil 00paboTKu - .
IIUI0 U TEXHUYECKOe dazoBblii W KOJOBBIN
o0ciyXKuBaHUE METO/IbI, OCOOCHHOCTSIX HX
peanu3anuu
cer YMEHHUE HCIOJIb30BaTh | CIIOCOOHOCTh MPUMEHSTH
™ .\ | anmapatypy Mosib30Ba- | ypaBHUBaHHE
(MIpOIBUHYTBHIN)

TCJII U NPOBOJUTHL OC-

CIIyTHUKOBBIX H3MEpPEHUU
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HoBHEIe Bunsl I'HCC-

GPS/TJIOHACC,

Ha0JII0ICHU; 0o0pabaTbIBaTh
oOpabaTeiBaTh OCHOB- | HAOJIIOICHHS

ueie Buasl [HCC- | rocynapcTBeHHbBIX
HAOJIIOIEHUI M OLIEHHU- | T€0IE3NYECKUX

BaTh Ka4eCTBO IIOJIY- | CITyTHUKOBBIX ceTe,
YEHHBIX PE3YJIbTATOB peoOpa3oBHIBATH

pe3yJIbTaThl CITYTHHKOBBIX
U3MEPCHUI B pa3IUYHbIC
dopMaTel  3amMcu U
oOMeHa TaHHBIMU

CIIOCOOHOCTb  BBIITOJHSATE
BJIaAACHUC CpCACTBAMU

CIIYTHHUKOBBIC
M METOMaMH MPOBEAC- | 56/ TOHACC
HHS BCEX BHJIOB
THCC Ha6nmeHuﬁH W3MEPEHNs B PasHbIX
peXuMax, IMPOrpaMMHYIO
AJI1 PCUICHUSI IHPOU3-
00paboTKy
BIIaJIeeT BOJACTBECHHBIX W Hayy- GPSTIOHACC
(BBICOKHH) | HBIX 3a7a4; METOJaMH N
U3MEPEHHH B PasHbIX
TJIyOOKOTO aHaImM3a
pexumax,  OIpelcCHUe
MOMY4aeMbIX  Pesymb- |~
pAUMHAT IIYHKTOB B

TaTOB HaOJIONEHUIT U
AX  MaTeMaTH4YeCKOM
00paboTku

pexume RTK, BBIHOCUTH
NyHKTBI B  HaTypy B
pexume RTK

Texymias arrecTanus CTy/IeHTOB.

Texymras arrectarus cTyieHToB 1o auciurummae «GPS-usmepenus B reoje-
3UM U KaJacTpe» IMPOBOJMUTCS B COOTBETCTBUHU C JIOKAIHBHBIMH HOPMATHUBHBIMU aK-
tamu [IBOVY u sBrasercs 00s3aTenbHOM.

Tekymas arrecrarus no gucuuiuimHe «GPS-u3mepeHus B reojpe3uu U Ka-
JACTPE» MPOBOAUTCS B (hOpME KOHTPOIBHBIX MEPOTIPUATHN (KOHTPOJIBHBIC YCTHBIC
OIIPOCHI, 3alIMTa KOHTPOJIHHOTO JOMAITHETO 3a/JaHMsI, CAMOCTOSATEILHON pabOTHI)
M0 OLICHUBAHUIO (DAKTUYECKUX PE3yJbTATOB OOYUEHUS CTYICHTOB U OCYIIECTBIIS-
€TCS BEIYIIUM IPETI0IaBaTCIICM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

— CTENEeHb YCBOCHUS TEOPETUUSCKUX 3HAHUM;

TEOPETUYECKHE 3HAHMS JWCIMIUIMHBI OICHUBAIOTCS ITOCPEACTBOM KOH-
TPOJILHOTO YCTHOTO OIPOCa, MPU ITOM HCIOJIB3YIOTCS COOTBETCTBYIOIINE KPUTE-

pun onenuBanus B 100-6anbnoii cucreme (100-60 6annoB —«3aureno», menee 60

0ayioB — «He 3auTeHo»):100-85 GannoB — nposBICHBI TIIYOOKHE 3HAHUST KOMIIETCH-
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il guenuiuimabl (ITK-10, T1K-11) — oTBeT oTimuaeTcs TIyOWHOW M ITOJIHOTON
PACKPBITHSI TEMBI BOTIPOCOB TT0 MOHUTOPUHTY 3€MENBHBIX U MMPUPOTHBIX PECYPCOB,
JIOTUYHOCTHIO, TOCIIEIOBATEILHOCTHIO U aPTYMEHTUPOBAHHOCTHIO OTBETA, YMEHHU-
€M OOBSICHSITH CYIIHOCTH BOIIPOCA, JIeJIaTh BBIBOJIBI M OOOOIECHUS, AaBaTh apry-
MEHTHUPOBAHHBIE OTBETHI; 85-75 OaIOB - MPOSBIICHBI MPOYHBIC 3HAHUSI OCHOBHBIX
BonpocoB kommereniui aucuuiinabl (ITK-10, TTK-11): ymeHnue oOBsICHATH CyIII-
HOCTBH BOTIIPOCOB JIeJaTh BBIBOABI U OOOOIEHUS, JaBaTh apryMEHTHPOBAHHBIE OT-
BETHI, HO JIONYCKAIOTCSI HETOUYHOCTH; /5-60 Oanin — B OTBETE NMPOSABICHBI OCHOBHbBIE
3HaHHS BONpocoB komrreTeHmmid aucturumabl (I1K-10, T1IK-11), Ho oTBeT oTiMYa-
€TCSl HEJJOCTATOYHOW TIyOWHOM M TOJHOTOM PAaCKPBITHS TEMbI, HEIOCTATOYHBIM
yMEHUEM JaBaTh apryMEHTUPOBAHHBIC OTBEThI, OTCYTCTBHE JIOTUYHOCTH U TOCIIE-
JIOBATEIPHOCTH, JOMYCKAIOTCS CEPhE3HBbIC OIMMOKHM B COACPKAHWU OTBETA; Me-
Hee6(00asuIoB - MPOSIBIICHBI HE3HAHHE OCHOBHBIX BOIPOCOB 3HAHMS KOMIIETEHIIUN
mucuuruinabl (ITK-10, TIK-11): HeriyOokoe pacKpbhITHE TEMbI, HCYMCHHUE J1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, OTCYTCTBHE JIOTUYHOCTH W IIOCJICIOBATEIHLHOCTH,
JIOTYCKAIOTCS CePhe3HbIE OMMUOKH B COJEPKAaHUH OTBETA;

— YPOBEHbB OBJIQJICHUS MPAKTHUYCCKUMH YMECHUSMHU U HaBBIKAMHU OIICHUBACT-
Csl TIO YPOBHIO BBITTOJTHEHHUS KOHTPOJBHOTO JOMAIIHETO 3aJaHUs, TPU dTOM HC-
MOJIB3YIOTCSl COOTBETCTBYIOIIME KpuTepuu olieHnBanus B 100-0anpHOM cucteme,
npudeM 100-60 GaoB — BEITIOJIHEHUE 3aaHUs «3a4TeHO», MeHee 60 0anoB — BbI-
MOJIHEHHE - «He 3auTeHo»: 100-60 0amioB - CTyAEHT MOHUMAET MPUHLHUIIBI 00pa-
OOTKH TPOCTPAHCTBEHHBIX TEOJE3MUECKUX JTaHHBIX C MOMOIIbI0 WH(POPMAIIUMOH-
HbIX TexHojorui ([TK-10); npuHIMnuansHoe yCTpOUCTBO, METOIUKY TPUMEHCHHUS
cospemerHoro GPS/TJIOHACC ob6opynoBaHus, MPUHIUIIE (HYHKITMOHUPOBAHUS
U METOJIMKY HMCIOJIb30BaHUSI COBPEMEHHBIX MPOTPAMMHBIX KOMILJIECKCOB, TpEIHa-
3HaYeHHBIX 1711 00paboTku gaHHbIX GPS/T'JIOHACC u3smepeHuii, COBpEeMEHHOE
COCTOSIHUE HAYKH B 00JacTH pa3pabOTKU W NMPUMEHEHHUS COBPEMEHHBIX CHUCTEM
rio0anpHOro cryTHuKoBoro nosunuonupoBanus (I1K-11); pacuerHas yacTh BbI-
nosiHeHa 6e3 ommnoboK, chOpMHUPOBAH U TPAMOTHO O(OPMIIEH OTYET O BHITTOJHEHUH

paboTel; MeHee 60 0aIoB - MPOSIBICHBI HE3HAHUS 0A30BBIX OCHOB BOIPOCOB KOM-
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neterimii aucuurnasl ([1K-10, T1K-11): paGota BbInonHEHA ¢ OMIUOKaMH, CTY-
JICHT 3aTPyIHSAETCS OOBSICHUTH MPUHATHIC PELICHUS U JACUCTBUA MO UX peaiu3a-
11U, oOpMIIEH CO 3HAUYUTENIbHBIMU HApyIICHUSIMU WM BOBCe HEe cPopMUpOBaH
OTYET O BBHIIOJHEHUU 3aaHHS.
KouTtposbHoe nomaniHee 3aj1aHue
Tunosoe koHmponbHOe 3a0anue.

[Iporpammuas obpadbotka GPS-u3Mepenuii B TeCTOBOI CIIyTHUKOBOI Teoie-
3MYECKON CETH C LENbI0 MOIYYSHUSI KOOPIUHAT ONMPEEIsIEMOro MyHKTa B MECTHOM
CHCTEME KOOPJUHAT U BBICOT

Llenv pabomwi: [loHATP TPUHIMIOBI U METOABI MPOTPAMMHOM 00pabOTKU
CIYTHUKOBBIX T'€0JIe3MUECKUX H3MEPEHHM, HayduTbcsl oOpaldaThiBaTh U ypaBHH-
Batb GPS/T'JIOHACC u3mepeHus, BBHITOJHCHHBIC B PEKUME «CTAaTHKa», OICHHU-
BaTh KaueCTBO BBIUMCJICHHS] KOMIOHEHT 0a30BbIX JUHHM, HAYUUTbCS YpaBHUBAThH
CIIyTHUKOBBIE T€0/1€3MUECKHE CETU U OLIEHUBATh TOYHOCTh MOJYyYaEMBbIX B PE3YJib-
TaTe KOOPAMHAT IMyHKTOB CeTH U TpaHchopmupoBath ux u3 cucremsl WGS-84 B
MECTHYIO CUCTEMY KOOPJIMHAT U HOPMaJIbHBIX (OPTOMETPUUYECKUX ) BBICOT.

Hano: pesynbrathl ctatnueckux GPS m3MmepeHmii Ha myHKTax reoje3uye-
CKOW CeTH, 3alMcaHHble B BHje Habopa daiiioB B popmare RINEX (mupexropus
RINEX, daitner ¢ pacmmpenuem .960u .96n). Taxke nan ¢aitn KoopauHAT MyHK-
TOB IOCYAapPCTBEHHON I'€0JI€3UYECKOM CETH B MECTHOM CHCTEME KOOpAuHAT U ban-
TUiickol cucteme BbicoT. B (aiie PNTX.crdaansr TouHbie (KOHTPOJIBHBIC) T€0 1€-
3uueckue koopAauHaTel myHkTa PNTX.

3aoanue: N3yunth paboty ¢ nmporpammubiM nakerom Magnet Office Tools
no jgokymeHtarnuu ¢upMmel-ipousBoautenss 10 (TopconTools. Post-processing
Software. PykoBoacTBo omeparopa. /Topcon Positioning Systems, Inc. 2009. - 455
C.. W (IOCTYIHO IO CCBUIKE:

http://www.topcon.by/resource/upload/topcon_tools RUS GSI.pdf wimm cwm.

mupektopuio TT7_1/MANUALYS)). BeimonHuTs 00paOOTKY JaHHBIX B y4eOHOM

CIYTHUKOBOM CETH, 3arpy’KEHHBIX Ha KOMITbIOTEPHI B y4eOHOM KJ1acce.

[TocnenoBaTenbHOCTh 0OPAOOTKH TaHHBIX:
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1)  Co3gaHue 1 HACTPOMKA HOBOTO TPOCKTA.

2)  Wwmmopt nanusix GPS usmepenuii (B mpoekt RINEX-daitnesr).

3) BBoa TOYHBIX KOOpJWHAT OAHOTO M3 MyHKTOB ceTH B cucteme WGS-
84 (B namem ciyuae ctanmus PNTX). Ilpugannem um cratyca KOHTPOJIBHBIX KO-
OpAUHAT (HE MOJIeKAIUX TaJbHEHIIIEMY U3MEHEHHUIO).

4)  Beruuciienue 60a30BbIX JUHUN MEXKIY BCEMH ITyHKTAMH CCTH.

5)  dopmupoBaHUE U aHATN3 OTYETA O HEBSI3KAX B IMOJIMTOHAX CETH.

6)  YpaBHHMBaHHE CETH C MUHMMAJIbHBIMH OTPAHUYCHUAMU (OJMH (PUKCH-
POBAHHBIN ITYHKT).

7)  ®opmupoBaHHE W aHAINW3 OTYETa 00 YPaBHHBAHWUU CETH. DKCHOPT
ypaBHeHHBIX WGS-84 koopiMHaT BceX MyHKTOB CETH B TEKCTOBOM (haiii.

8)  Hmmopr B mpoekT koopauHat myHKTOB PNT1-PNT4 B MecTHO# cu-
CTeME KOOPJMHAT U BBICOT.

9)  BeimonHeHNWE TPOLEAYPHI «JIOKATU3AIUWY CETH. AHAIH3 TOTy4YHB-
IIMXCSI HEBSI30K HA MYHKTaX CETU M OTOpakoBKa ommOo4yHoOW mHpopmanuu. Ilo-
BTOPEHUE MPOLIETYyPhl IO MOJyUYEHUsI YIOBIETBOPUTEIBLHOTO pe3ybTaTa (HEBA3KU
HE JO0JKHBI TPEBBIIATH 17 CM B MJIaHE U 1O BBICOTE).

10) DkcnopT KOOpPAWHAT BCEX MYHKTOB CETH B MECTHOW CHUCTEME KOOPIIH-
HaT U BBICOT B TEKCTOBOM (paiii.

lIpedcmasnenue 6binoIHEHHO20 3A0AHUSL:

B pe3ynbraTe BhINONIHEHUS 3aJaHUs TOJKHBI ObITh IPEICTABICHBI:

1)  ®aiin npoekTa (¢aiin ¢ pacimmpenuem .ttp). Cm. Briaaky Browsemnpu
OTKPBITUH TTAHEJIN MTPOSKTOB JJIsI OTIPEACIICHUST MECTOIIOJIOKEHUS ATOTO (aiina.

2)  TectoBble (haiiiibl, comepKalime:

A) OT4er 1o HeBA3KaM MOJUTOHOB B CETU

b) Karanor xoopaunat myakToB cetu B cucteme WGS-84 u ux cpenHexkBa-
paTUYECKUE OMUOKH

B) Karanor koopauHaT MyHKTOB CETH B MECTHOW CHUCTEME U BBICOT M HUX
CPEIIHEKBaPATHUECKHUE OITUOKHU.

Tunoewle 680NPOCvl K KOKHMPOJIbHbIM Onpocam
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1. I'me pacnonaraeTcsi Ha4ajao reoleHTPUIECKON CUCTEMBI KOOPAUHAT?

2. Yto Takoe abCOIOTHOE MO3UIIMOHUPOBAHUE?

3. SIBnsercs nu 6a3oBas nunus (baseline) Bexropom?

4. YTo Takoe OTHOCHUTEIBHOE O3ULIMOHUPOBAHNE?

5. Yro Takoe nuddepeHmanbHoe MO3UIUOHUPOBAHUE?

6. 1715t uero HeOOXOAMMO «pa3pelIaThy HEOJHO3HAYHOCTH (ha30BbIX U3MEPEHUI?
7. Uto Takoe reoMeTpudecKuii hakTop?

8. lns uero cayxut popmat RINEX?

9. CyliecTByeT JIi PEXUM CEJIEKTUBHOTO JOCTYyNA K CUTHAJIAM CITyTHUKOB CHCTE-
Mol [ JIOHACC?

10. Kak Ha3bIBaeTCsl pa3/eieHHe CUTHAJIOB CITYTHUKOB cucTemMbl GPS?

11. C kakoil TOUHOCTBIO MOJIB30BATENb MOKET MOJTYUYUTh CBOE€ MPOCTPAHCTBEHHOE
MECTOTIOJIOKEHHE 110 OTKPBITHIM KO/10BbIM curHasiam cucteM GPS/T'JIOHACC?
12. Yto takoe apemepunpl ciytHukoB GPS/TTJTIOHACC?

13. B yem otnuume pexuma nocToOpabOTKH CITyTHUKOBBIX H3MEPEHUH OT pexXuma
peaIbHOro BpeMEHU?

14. Jlns yero HeoOXOAMMO BBHITIOJIHATh YPABHUBAHHUE CITyTHUKOBBIX H3MEPEHUI?
15. Yto xapakTepu3yeT cpeHEeKBaApaTUIecKasi OumoOKa eJMHUIILI Beca?

16. Uto Takoe yCcTpONCTBO MPUHYAUTEIBLHOTO IEHTPUPOBAHUS CTyTHUKOBOW aH-
TEHHBI?

17. Ha3oBuUTE OCHOBHBIE COCTaBHbIE YACTH KOMIUIEKTa CIIyTHUKOBOI'O 000pyAOBa-
HUSI T€0JIC3NYECKOT0 KiIacca?

18. Uto Takoe KoHTpoIep?

19. Yto Takoe BBIHOC IYHKTA «B HATYPY»?

20. g yero HeoOXxoAMMa NPOUEAYPa UHUIIMATIN3ALNUN [TPU BBITIOJTHEHUHU CITyTHU-

KOBBIX U3MEPEHUN B PEKHUME PEAIbBHOTO BPEMEHHU U KHHEMATUYECKOM pexuMe?

IIpomeskyTOoYHasI aTTECTALMS CTYICHTOB
[IpomexyTouHas arrecTanysi CTyAeHTOB no AucuuminHe «GPS-uzmepenus

B I'€OAC3MHU U KaJaCTpC» IMPOBOAUTCA B COOTBECTCTBUH C JIOKAJIbHBIMHW HOPMATHB-
28



HbIMU akTamu [IBOY u sBisercs o0s3aTeIbHOM.

[IpomexxyTouHast aTTecTarys CTyIeHTOB 1Mo auciuiuinHe «GPS-u3mepenns
B T'€OJIC3UM U KaJacTpe» MPEayCMOTpPEeHa B BUJIC 3a4€Ta, KOTOPBIA MPOBOJIUTCS B
BUJIC YCTHOTO ompoca B ¢opMme cobecenoBanus. [Ipu sTom, olleHKa Ha 3a4eTe SB-
JIE€TCSL KOMILJIEKCHOM, YYUTHIBAIOTCS BCE OLIEHKU KOHTPOJIBHBIX MEPONPUSTUMN Te-
KYIIIEW aTTeCTallui C BECOM, ONpPEAEsieMbIM BEAYIINM IipenoaBaresieM. OneHka
«3aYTEHOY» BBICTABIIACTCS CTYACHTY, TOJBKO €CIM €My MpeABapUTENIbHO ObLIN 3a-
YTEHBI Pe3yJIbTaThl YCTHOTO OMPOCa, KOHTPOJILHOE JIOMAIlIHee 3a7aHue (KpuTepuu
OIICHKH KaXJI0TO KOHTPOJIBHOTO MEPONPUATHS YKa3aHbI BBIIIE).

TunoBbie BONPOCHI K 3a4eTy

1. Ha3zHaueHue cucTeM TIJIOOAIBHOTO CIYTHUKOBOIO MO3UIIMOHMPOBAHUA M HUX
MPEAIIECTBEHHUKH.

2. O6mias CTpYyKTypa U OCHOBHBIE XapaKTEPUCTUKU COBPEMEHHBIX TTIOOAIBHBIX CH-
CTEM CITyTHUKOBOTO MO3UIITUOHUPOBAHUS.

3. KocMuueckuii CerMEeHT CUCTEM TJI00aIbHOTO MO3UIIHOHUPOBAHUS.

4. CerMeHT KOHTPOJISI U YNPABJICHUSI CUCTEMOU CUCTEM TJI00AIbHOTO MO3UIIMOHU-
pOBaHUSI.

5. Hazemunlit cermenT (cethb IGS).

6. OO1IMe NPUHUKUIIBI ONPEETECHUSI MECTOIOIOXKEHUS MPU TTOMOIIM CUCTEM IJI0-
OaJIbHOTO TTO3UIIMOHUPOBAHMUSI.

7. O0mas XxapakTepUCTUKA CUTHAJIOB, U3JTy4aeMbIX HABUTAIIMOHHBIMHU CITYTHHKA-
MU, U HUX Ha3HaueHWe. Buuapl cuUrHamoB, wu3nydaemble cnyTHukamu GPS u
['TIOHACC (mansHOMEpHBIE KOJbI, PEKUMBI JJOCTYTIA).

8. OCHOBHbBIE TMPUHLMIBI ONpEAEIeHUsl NceBaoaabHOCTE B cuctemax GPS u
I'TTIOHACC — ko10BbIi MeTO M (ha30BBIN METO/IBI.

9. O06mas xapakTepuCcTHKa UCTOYHUKOB OIIMOOK M OKa3bIBAEMOE UMH BIIMSHUE Ha
pe3yabpTarsl no3uuonuposanus npu nomou GPS u I'JIOHACC.

10. Teomerpuueckuii ¢akrop (DOP) wu ero BausHHEe Ha pe3yJbTaThl

GPS/TJIOHACC no3uiiiuoHUpOBaHHUS.
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11. Cioco6b! 1 pexXUMbl TO3UIIHOHUPOBAHUS.

12. IlpuHOumsl W METOABI CO3MAHMS TEOJAE3MYECKHX UM CHEHUAIBHBIX
GPS/TJIOHACC cereii.

13. O0umne npununsl ypaBuuBanus reogesudeckux GPS/I'JIOHACC cereit.

14. Tpaucdopmanusa pesynbratoB GPS/TJIOHACC u3mepenuil B 3aJlaHHYIO CHU-
creMy KoopauHaT. TpaHcdopmaiius miIaHOBBIX KoopAuHat. TpaHcdopMmanusi Bbl-
COT.

15.¥mpouieHHass NpUHLUUIUANBHAS CXe€Ma yCTpOMCTBAa M (PYHKIIMOHHUPOBAHUSA
CIIyTHUKOBOT'O IIPUEMHHKA.

16. Knaccudwukanus cryTHUKOBOTO 000pyaOBaHUs (CHCTEMHas Kiaccu(ukarius,
KJIacCU(UKaLUs 10 BUJIaM IPUHUMAEMOT0 CUTHAJIA).

17. CoBpeMeHHOE MpOorpaMMHOE oOecriedeHue sl 00pabOTKU JaHHBIX TJ100aNb-
HOT'O CIyTHUKOBOT'O MO3UIIMOHUPOBAHUS, €0 KJIaCCU(PUKALUA U OCOOCHHOCTH HC-

IIOJIBb30BaHU:I.

KpuTtepun BbIcTaBJIeHUsI OLIEHKH CTY/IEHTY Ha 3a4eTe
no aucuuiuinie «GPS-u3MepeHns B reojie3un U KajaacTpe»:

Bbanabl Ouenka 3a-

(peiiTuH- yera TpeboBanns k chpopMUPOBAHHBIM KOMIIETEHIHAM
roBoM

OLICHKH)

OrneHKa «3a4TeHO» MPH CAaYy 3a4eTa BBICTABISETCS CTYACH-
Ty, €CIIM OH YCBOMJI MPOrPaMMHBIN MaTepual no JUCLU-
TUTMHE W 3HAeT MPUHIUIIBI 00pa0OTKH MPOCTPAHCTBEHHBIX
reoIe3NUECKUX JaHHBIX C TOMOIIBIO HH(POPMAIIMOHHBIX
texnonorui (I1K-10), npuHIMNManpHOE YCTPOHCTBO, METO-
100 - 61 nuky npumeHenus coppemennoro GPS/I'JTOHACC oGopy-
JIOBaHUH, IPUHIUTIB (PYHKIIMOHUPOBAHUS i METOJINKY MC-
MOJIb30BaHUS COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB,
npeaHa3HauYeHHBIX st 00paboTku naHabx GPS/TJIOHACC
U3MEpEHUH, COBpEMEHHOE COCTOSIHME HAYKU B 00JIaCTH pas3-
pabOTKH M IPUMEHEHHUSI COBPEMEHHBIX CUCTEM TTI00ATBHOTO
cnyTHHKOBOTO no3uimonupoBanus (I1K-11).

YMeet BBIOUpaTh METOJIBI M OCYIIECTBISITE 00paboOTKyY TIpo-
CTPAHCTBEHHBIX I'€0/IE3NYECKUX JTAHHBIX C IIOMOIIbIO UH-
dopmanmonnsix TexHoxorui (I1K-10), ncrons3oBate B mpo-
recce Tonorpado-reoie3NIeCKuX U MHbIX padOT COBPEMEH-
Hoe GPS/T'JTIOHACC ob6opynoBanue, UCIIOIb30BaTh B MPaK-
THUYECKOH eSTETbHOCTH COBPEMEHHBIE TPOrPaMMHbIE KOM-

«3a4meHo»
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TUIEKCHI, IPeIHa3HAYCHHBIC Ui 00pa0OTKU JaHHBIX
GPS/TJIOHACC u3mepenuid, HCTIOJIb30BaTh CITyTHUKOBOE
000pyI0BaHUE U TPOTPAMMHBIC CPECTBA JJIsl TIPOBEICHHSI
MPHUKJIATHBIX HAYIHBIX HCCIICIOBAaHUN B 00J1aCTH TeoAe3ude-
CKOro obecreucHus 3eMiaeycTpoiictBa u kagactpa (ITK-11).
Brnageer HaBpIKaAMHU 00O0OIIEHNS U aHAIN3a, IIOUCKA U BEIOO-
pa METOJIOB ¥ TEXHOJIOTUH 00pabOTKHU MPOCTPAHCTBEHHBIX
Te0JIC3NYECKUX JTAHHBIX CPEACTBAMH UH(DOPMAIIMOHHBIX
texnosioruit (I1K-10), HaBbIKaMu KUCITOIB30BaHUSI B IIPOIIEC-
ce Tonorpado-reoe3nIeCKUX U HHBIX padoT
coBpemeHHOTOGPS/T'JIOHACC o6opynoBaHusi, UCIIOJIB30-
BaTh B IPAKTHYECKOH JICATEIHHOCTH COBPEMEHHBIC TIPO-
rpaMMHBIE KOMIUICKCHI, TPEHa3HAYCHHBIC I 00padOTKU
nmaaaeix GPS/TJIOHACC u3mepeHuii, HaBbIKAMH CaMOCTO-
STEJBHOTO aHAJIN3a U MHTEPIIPETAI[H PE3yIbTaTOB CITyTHU-
koBbIX GPS/TJIOHACC nabmonennit (ITK-11).

[lpu 3TOM, OlLIEHKA «3a4TEHO» BBICTABISETCS CTYACHTY,
TOJIBKO €CJIH €My IPEABAPUTEIBHO 3a4TCHBI KOHTPOJIBHOE
JIOMAIITHEEe 3a/IaHUe U YCTHBIA OIPOC.

MmeHee 61

«He 3aume-
HO»

OlieHKa «He 3aumeHo» BBICTABISIETCS CTYACHTY, KOTOPBIM HE
3HAET 3HAYMTEJIBLHON YacTH MPOTPaMMHOIO Marepualia, J0-
MyCKaeT CYIIECTBEHHBIC OMIMOKH, C OOJIBIIUMH 3aTPyIHEHU-
MU BBITIOJHSAET OOJNBIIYI0 YacTh MPAKTUYECKOW pPaboOTHI,
YacTh 3aJaHKs He MOXKET BRIIOIHUTE. OIICHKA « HE 3aUTCHOY
BBICTABJISIETCA CTYJEHTY, €CJIM OH OCBOMJI HE BCE HE BCE 3HA-
HUS, YMCHHS M HaBBIKK KomrieTeHIH nuctmmuinael (1TK-10,

MK-11).
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