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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.
3



AHHOTAIUs K TUCHHUIINHE

«GPS-u3mepenus B reojie3uu U Kagacrpe»

Yyebnas gucrumummaa «GPS-u3Mepenus B reoie3un U KaaacTpe» paspadora-
Ha ISl CTYJIGHTOB, 00YYaloIMXCsl MO HarpaBiieHHio moaAroToBku 21.04.02 3emie-
YCTPOMCTBO M KaJacTpbl», Maructepckas mnporpamma «['eonHdopmanmoHHsie u
KaJJaCTPOBBIE TEXHOJIOTHI» U OTHOCUTCS K TUCIUIUIMHAM IO BBIOOPY BapHaTHUBHON
gacTty O0soka 1 Jucummnuasl (Moaynn) yaeoHoro miana (b1.B.JIB.01.01).

OO01ast TpyA0EMKOCTh OCBOCHHMS AUCHUILUIMHBI cocTaBiseT 108 yacos (3 3a-
YETHBIE €IUHUIbI). YUEOHBIM IUIAHOM IMPEAYCMOTPEHBbI JEKIMOHHbIE 3aHATHS (6
yacoB), paktuueckue 3ausatus (10 yacoB), camocrositensHas pabora ctynenta (92
yaca). @opma KOHTpOJIA — 3aueT. Jucuumirnia peanusyercs Ha 1 Kypce.

Mecto mucuuminnabl B cTpykrype OIIOIL. OcHoBOM aii M3y4eHus JUCLH-
winHbl «GPS-n3MepeHus B reofe3n U KaJacTpe» SBISIIOTCA MPEALIECTBYIOIINE
npeaMeTsl OakanaBpuara - «l'eofe3us» u MarucTpaTrypsl - « OCHOBBI KOCMUYECKOU
reoJe3un». ucuuImaa JOTMYECKH CBsI3aHa ¢ u3ydeHueM Kypcea «I'eonesnueckoe
U KapTorpapuyeckoe o0ecreyeHrue rocyIapCTBEHHOIO KalacTpa HEABUKUMOCTH.

Heabro aucuuniaunbl «GPS-u3Mepenuss B reoie3suu U KagacTpe» SBISETCA
TEOPETHUYECKAs] U NMPAKTUYECKas MOArOTOBKA CTYJEHTOB K CAMOCTOSITENBHOU Jiesl-
TEeBHOCTU B 00siacTu npumeHenus cpencts u meto1oB GPS/TJIOHACC no3uiiu-
OHMPOBAHUS IPU MPOBEACHUU HAYYHBIX MCCIIEIOBAHUM, a TAKKE€ B OCYILIECTBIIE-
HUU TIPOU3BOJCTBEHHOM NEATEIBbHOCTH MPEANPUITHI M OpraHu3anuii B 00JacTH
3eMJICYCTPOMCTBA U KaJlacTpa.

3amauyu TUCUMILIUHBI:

— wu3yuenue teopernueckux ocHoB GPS/I'TJTIOHACC-TexHonorui;

— M3y4YEHHE CPEICTB U MeToJ0B npaktuueckoro npumenenus GPS/TJIOHACC-
TEXHOJIOTUH B T€0/IE3UU U KaJacTpe;

— mnpuoOpereHne HaBBIKOB mpakTudeckoro mnpumenenus GPS/TJIOHACC-

TEXHOJIOTUH.



s yenemHoro u3yuenus: « GPS-u3mepenus B reoie3un U Kajactpe» y o0y-
YaIOMIUXCS TOJDKHBI OBITH CPOPMHUPOBAHBI CIEAYIONINE MPEABAPUTEIbHBIC KOMIIE-
TEHIIUU:

- CHOCOOHOCTH K CaMOOpPraHU3allud U caMOo00pa30BaHUIO;

- CHOCOOHOCTh OCYIIECTBISITh TMOUCK, XpaHEeHHe, 0OpabOTKy M aHalu3 WH-
dbopmanu U3 pa3ITUUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, MPEACTABIATH €€ B Tpelye-
MOM (opmaTe ¢ UCIOIB30BaHHEM MH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX
TEXHOJIOT UM,

- CIIOCOOHOCTH MCHOJIb30BATh 3HAHUSI COBPEMEHHBIX TEXHOJIOTUN MPHU MPOBE-
JIEHUU 3€MJICYCTPOUTEIBHBIX U KaJaCTPOBBIX padoT.

[Tnanupyemblie pe3ynbTaThl OOyUYeHUs IO JaHHOW AMCIUIUIMHE (3HAHUSI, yMe-
HUS, BJIAJCHUS), COOTHECEHHBIE C MJIAHUPYEMBIMU PE3YJIbTATAMH OCBOEHHUS 00pa-
30BaTENIbHON MPOrPaMMBbl, XapaKTepU3YyIOT 3Tanbl (HOPMHUPOBAHUS CIETYIOIINX

KOMIIETEHITUH.

Koa n popmyin-
POBKa KOMIIETEH- Jransl GopMUPOBAHUSA KOMIIETEHIIUH
uu

(IIK-10)

CIOCOOHOCTH MOJTY-
JaTh U 0OpabateiBary | SHACT
uH(pOpMaIHIO U3 pa3-
JIMYHBIX HCTOYHUKOB,

WMCTOYHUKH, CPEJCTBA M METOJbI TOJydeHUs W o0pa-
0oTku uHpOpMaIUU, HeoOXomuMoul st 00paboTKu
I'HCC-uabnroaenuii;

MeTo bl aHanu3a kadectBa [ HCC-naHHBIX;

UCIOJb3Ys COBpE- MOJTy4YaTh JaHHBIE MEXIYHApOJHBIX AaHATUTUYECKHX
MeHHbIE HH(OpMaIu- LEHTpoB, HeoOxoaumble anst oOpabotkn ['HCC-
OHHBIE TEXHONOTHH U | y\jeer HaOJIIOICHUMN;

KPUTHUYECKH €€ OLIEHUBATh KayeCTBO MOJy4aeMbIX B Ipolecce Halto-
OCMBICJTHBATh JICHUHA W TIOJIYYaeMBIX W3 AHAJIUTHUYECKHX IIEHTPOB

I'HCC-paHHBIX;

B COBEPIICHCTBE HHCTPYMEHTAMU W METOJIAMH TIOJTy4e-
HUs U 00paboTku MHpOpMAIK, HEOOXOIUMOI 115t 00-
BIANCET | pagorku 'HCC-HabmoneHuii;

B COBEPUICHCTBE METOAAMU U MHCTPYMEHTAMH aHaJIN3a
kagectBa T HCC-gaHHBIX.

(IIK-11)
CIIOCOOHOCTH HCIIOJE-
30BaTh MPOrPAMMHO-
BBIYHUCJIUTCIBHBIC

ocHOBbl (pyHkuuonupoBanus ['HCC wu ammaparypbl
3HacT nojib3oBaTens; Meroabl nposenenus [HCC nabmrome-
HUN ¥ UX MaTeMaTU4YecKoi 00paboTKH;




KOMIIJICKCHI, I'€OJ€C-

3u4ueckue u Goro- HCIIOIh30BaTh armapaTypy MoJab30BaTelsl U MPOBOIUTH
rpaMMETPUYECKHUE yMeer ocHoBHbIe BHibl ' HCC-Ha0mro1eHumid;

pubOOpEI 1 060PYI0- obOpabaTeiBaTh ocHOBHBIC BUbI [ HCC-HabmoneHuii u
BaHME, MPOBOJIUTH UX OIICHUBATh KAYECTBO IMOJIyYEHHBIX PE3yIbTaTOB;

cepTU(UKAIHIO U
TEXHUYECKOE 00CITy-
KUBAHUE

CPEICTBAMH M METOJAMH MPOBEICHUS BCEX BHUIOB
I'HCC-nabmtoneHuit aas peeHus nponu3BOACTBEHHbBIX
BIANCCT | y gay4yHBIX 3a[a4; METOJAaMH IIyOOKOro aHaiu3a I10-
Jly4aeMbIX Pe3yJbTaTOB HAOIIOJCHUN M MX MaTeMaTH-
YyecKkor 00paboTKH.

Jiis popmMupoBaHUS BBINICYKA3aHHBIX KOMIIETEHIIMN B paMKaX TUCIUTUIAHBI
«GPS-n3mepenus B reosie3un U KajacTpe» NPUMEHSIOTCS CIEIYIOIINE METObI aK-
TUBHOIO/ WHTEPAKTUBHOIO OOYYEHHMs: IMpaKTHUECKHE paboThl, JeKuusa-Oecena,
JCKIUS-TUCKYCCHSI.

I. CTPYKTYPA UCOJAEPKAHUE TEOPETUYECKOM YACTH

KYPCA (6 YAC.)

Tema 1.00mue mosoxkenusi. CTpyKTypa CUCTEM IJ100aJIbHOTO MO3UIUOHUPO-
BaHus (2 yac.)

BBeaenue B npeamet u oomue moyioxkeHus. Victopust pa3Butrs METOJA0B KOOPIH-
HATHBIX OMPEACICHUN U CUCTEM CITyTHUKOBOTO MO3UIIMOHUPOBaHUs. CHUCTEMBI KO-
OpIVHAT ¥ BPEMEHU, HCIOJb3yeMble B CHCTEMax TJIOOAIBHOTO MO3UIIMOHUPOBA-
HUsi. OpOUTHI HABUTAIIMOHHBIX CHYTHUKOB. CTPyKTypa CHUCTEM T100aJIbHOTO TO-
3UIMOHUpOBaHus. CUTHAIIBI, TIepelaBaéMble HABUTAIIMOHHBIMU CITYTHUKAMH.
Tema 2. OcHOBbI (P)YHKIIHOHUPOBAHUS CHCTEM IJ1002JbHOI0 NMO3MLIMOHMPOBA-
Hus (2 yac.)

[IceBnogaibHOMEpPHBIE U3MEPEHUSI B CUCTEMAaX TMIOOATHHOTO MO3UIIMOHUPOBAHUS
— (a30BbIil U KOJOBBIH MeTOBI. OcOOCHHOCTH UX peanu3anuu. DakTopkl, BIUSIO-
I[Me Ha pe3yJIbTaThl CITYTHUKOBBIX. PEKUMBI CIyTHUKOBBIX U3MEPEHUN U METObI
X MaTeMaTHYEeCKOH 00pabOTKH.

Tema 3. O0padoTKa CIyTHUKOBBIX U3MEPEHUH M NMPAKTHYECKOEe IPMMEHEHHE

TEXHOJIOTUH I1002JbHOr0 CIIYTHUKOBOI0 NO3MIMOHMPOBaHus (2 yac.)
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VYpasauBanue cnyTHUKOBBIX u3Meperuit GPS/I'JTIOHACC. I'eomerpuueckuii ak-
Top. ['ocymapcTBeHHbIe TeoAe3ndeckre cnyTHUKOBbIe cetu PD. Tpanchopmupo-

BaHUC PE3YJIbTATOB CIIYTHHKOBOI'O IMO3UIIHOHUPOBAHMA. AKTUBHBIC U ITACCUBHBIC

GPS/TJIOHACC cetn.

II. CTPYKTYPA U COJAEP KAHUE NMPAKTUYECKOMW YACTHU KYPCA
(10 YAC.)

3ansaTue 1. Cucrembl koopaunar (1 gac.)

[Tpeobpa3zoBanus KOOpAMHAT.

1. ITpocTpaHCTBEHHBIE MPAMOYTOJIBHBIE CUCTEMBI KOOPAMHAT U UX MPAKTUYECKOE
IpUMEHEHUE I 00padOTKU U aHAJIN3a PE3yJIbTaTOB CIYTHUKOBBIX U3MEPEHU.
2. DnAUncouganbHble CUCTEMbI KOOPJMHAT U UX MPAKTHYECKOE MPUMEHEHUE IS
00pabOTKH U aHaIM3a Pe3yIbTaTOB CITYTHUKOBBIX U3MEPEHUHN.

3. JloKkaJIbHbIE CUCTEMBI KOOPJIMHAT M UX MPAKTUYECKOE MPUMEHEHUe a1 o0pa-
OOTKH U aHAJIM3a PE3yIbTaTOB CIIYTHUKOBBIX U3MEPEHUH.
3ansarTue 2. [ll1aHupoBaHue ceaHCOB CIYTHUKOBBIX n3Mepenuii (1 gac.)

1. OGr1as KOHIENIUS TUIAHUPOBAHUSI CITYTHUKOBBIX HAOJIOICHU.
2. IToctpoenue nuarpammbl Bungumoctu ciiyTHUKOB GPS u ['JIOHACC Ha nyHKTe
HAOJIIOICHU.
3. N3ydeHue u3MeHeHus: BUJUMOTO PaclojOKEeHUs CITyTHUKOB Ha HeOecHoM cdepe
B 3aBUCUMOCTH OT BPEMEHHU CYTOK, IIUPOTHI U JIOJTOTHI MyHKTAa HAOMIOJACHUHN HC-
MOJI3YEMOM CUCTEMBI II100AIBHOTO TTO3UIIMOHUPOBAHMUSL.
3ansTue 3. 3HaKOMCTBO cO cCNYTHUKOBBIM reoaesudeckum GPS/TJIOHACC
o0opynoBanueM (1 uac.)

1. CocraB xommiekta GPS/ITJTIOHACC o6opynoBanus reo1e3uYecKoro Kiacca
2. OyHKIMU U PEKUMBI BBITTOJTHEHUS CITYTHUKOBBIX H3MEPEHHUI
3. [lepenayda qaHHBIX MOJIEBBIX U3MEPEHUN B KOMITBIOTED
4. IlepBUYHBIN KOHTPOJIb PE3YJIbTATOB CTYTHUKOBBIX U3MEPEHUN
3ansTue 4. ®opmartsl 3anucu U o0Mena 1anHbiMu  GPS/TJIOHACC u3mepe-

Huii (1 gac.)



1. Mexnaynapoausiii popmar 3anucu u oomena nanabimu GPS/TJIOHACC u3me-
pennii RINEX. IIpuHOuns! mocTpoeHus, CTpyKTypa, IMPAKTUYECKOE HCITOIb30Ba-
HUE.

2. ®opmatr COMPACTRINEX.

3. IIpeobpazoBanue pe3yiabTaToB CITYTHUKOBBIX u3MepeHuilt B popmar RINEX u
COMPACTRINEX. Ob6patHoe npeoOpa3oBaHue.

4. IIporpaMMHOe oOecrieueHHe il MPeoOpa3oBaHUs Pe3yJIbTaTOB CIYTHUKOBBIX
U3MEpPEHU B pa3inyHbie (POpMaThl 3aITUCH U OOMEHa JaHHBIMU

3anusaTue 5. Boimosnenne cnyTHukoBbIX GPS/T'VIOHACC u3mepennii B pas-
HbIX pe:xkumax (1 uac.)

1. [ToaroToBKa KOMILIEKTa CITyTHUKOBOI'O 000PY/1I0BaHUSI K paboTe

2. YcTaHOBKa MMapaMeTPOB ChEMKH M YCTaHOBKA 000OpYAOBaHUS Ha MTyHKTE HAOJIO0-
JICHUH

3. BrinoJiHEHNE CIyTHUKOBBIX U3BMEPEHUHN B CTATHUYECKOM PEXUME

4. BBIITOTHEHUE CITyTHUKOBBIX H3MEPEHUN B KHHEMATUYECKUX PEKAMaX

5. 3aBepiieHue paboThI ¥ 3aITUCh MOJIYYCHHOU HH(OpMaIuu

3ansaTue 6. [loaroroBka k nporpammuoii oopadorke GPS/I'/IOHACC u3zme-
penuii (1 uac.)

1. O6mue npunIunsl mporpammuoit 00padotkun GPS/T'JIOHACC u3zmepenuit

2. Kparkoe onucaHue u CpaBHUTEIbHBIN aHATU3 MPOTrPAMMHBIX MAKETOB, UCIIOJb-
3YIOIIUXCS 11 00paOOTKU JaHHBIX

3ausarTue 7. [Iporpammuas oopadorka GPS/I'VIOHACC usmepenuii B pa3HbIX
pe:xxumax (2 yac.)

1. JletanpHOE ONMMCaHUE C OJJHOBPEMEHHOM MPaKTUUYECKON IEeMOHCTpalue mpo-
1ecca 00pabOTKH JaHHBIX CITYTHUKOBBIX U3MEPEHUH, BHINOJHEHHBIX B Pa3HbBIX pe-
KHMax

2. AHanu3 u ympaBJeHHE Ka4eCTBOM OOpaOOTKH MAaHHBIX CITyTHHUKOBBIX H3MeEpe-
HUH

3. ®opMupoBaHUE OTYETOB 0OPAOOTKY JTAHHBIX, 3AITUCh PE3YIHTATOB 00PaOOTKU



3ansaTue 8. ['1odanbHbIe, pernoHabHble H HanuoHaAbHble GPS/TJIOHACC
cetH (1 yac.)

1. Mexxaynapoanass GPS/I'JIOHACC cnyx6a IGS. CocraB, Ha3HaueHuUe, BBITOJI-
HsieMble (QYHKIUU.

2. IlpakTruecKkoe UCTOIb30BaHUE JAHHBIX, PYTUHHO (POPMHUPYEMBIX ATOU CITY>KO0it
u BeicTaBisieMbix B MuTepHer, ais 0opadotku GPS/TJIOHACC usmepenwuii.

3. Hattmonanwnusie u peruonanbubie GPS/I'TIOHACC cetu u ux npakTU4ecKoe rc-
MOJIb30BaHUE JJ11 00pabOTKU U3MEPUTEIHLHON HHPOpMaLIUU

3ansarue 9. 3nakomctrBo ¢ pexumom GPS/TVIOHACC usmepenmnii «KuHeMa-
THKa peajibHoro Bpemenu (RTK)» (1 uac.)

1. [lonroroBka 060pYyOBaHUS U BBIIIOJHEHUE CITyTHUKOBBIX U3MEPEHUM B pexKUME
RTK («knHEemaTHKa B peaJlbHOM BPEMEHN)

2. OnpeneneHne KOOpAUHAT MYHKTOB B pexxnme RTK

3. BeiHOC MyHKTOB B HaTypy B pexxume RTK

III. YYEBHO-METOIUMYECKOE OBECIHIEYEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI
YyebHo-MeToAuecKoe O00eCTeUeHHe CaMOCTOSITEIbHOW paboThl 00yuaro-
muxcs no aucuurinHe «GPS-u3MepeHus B reojie3un U KaaacTpe» NpeaCcTaBICHO
B [Ipunoxenuu 1 u BKItoyaeT B ceost:
IUTaH-Tpa(UK BBIMOJIHEHUS CAMOCTOSITEIbHOM pabOThI O AUCUUIUIMHE, B TOM
YHClie IPUMEpPHBbIC HOPMBI BPEMEHH Ha BBITIOIHEHHE 110 KAXKIOMY 33JIaHUIO;
XapaKTEePUCTUKA 3aJlaHUl JUIsl CaMOCTOSITEIbHOM paboThl 0Oydarouuxcs H
METOMYECKHE PEKOMEHAAIINHN IO UX BBIMIOJIHEHUIO;
TpeOOBaHUS K TPEICTABICHUIO U OPOPMIICHHIO PE3YyJIbTaTOB CAMOCTOSITEINb-
HOU paboTHI;
KPUTEPUHU OLIEHKH BBITTOJIHEHUSI CAMOCTOSITENIbHON PabOTHI.

IV. KOHTPOJIb JJOCTUXEHUS IEJEN KYPCA

No Kontponupyemsie OueHouHbIE CpPEICTBA -
n/m | moxymu/ pazaensl / | Kozwl u aTansl GopMUpOBaHUS HaWMEHOBAHHE




TEMBI JUCIATIIMHEI KOMITETECHITU I TEeKYIIUH MIPOMEXKY-
KOHTPOJIb | TOYHAs aTTe-
cranus
Tewma 1. O6mme no- | [IK-10 | 3HaeT coBpeMeHHOE YO-1 YO-1
noxxenusi. CTpyKTy- COCTOSIHME HayKH B Kontponb- | Bompocs! k
pa cucreM riaobanb- obnactu pa3paboTku | HBIU ompoc | 3aueTy Nel-5,
HOT'0 MO3ULIMOHUPO- 1A IPUMEHEHHUS CO- Bomnpocsl 7,9-10, 12
BaHUs BPEMEHHBIX CUCTEM Ne Nel-5, 7,
riobanpHOrO cytHu- | 9-10, 12,17
KOBOT'0 ITO3ULIMOHU- ITP-7 Ilpax-
pOBaHUS THYECKOE
VwMmeer ucnons3oBarsk | 3aHsaTue Ne
CIyTHHKOBOE 00opy- | 1-2
JIOBaHKE U TIPO-
IrpaMMHBIC CPEICTBA
JUTSI TIPOBEJICHUS TIPH-
KJIQJHBIX Hay4YHBIX
HCCIICAOBAHUN B 00-
JIACTH T'e€0AE3UYECKOr0
o0ecreucHus 3eMiie-
YCTpOICTBA U KaJacT-
pa
Bnaneer HaBBIKAMU
CaMOCTOSTEIHLHOTO
aHaIM3a U UHTEPIpe-
TaIuu Pe3yIbTaTOB
CITyTHUKOBBIX
GPS/TJIOHACC
HaOIIOAEHUI
Tema 2. OcHOBBI [IK-10 | 3naer npuHuunuans- | YO-1 YO-1
(G YHKITMOHUPOBAHUS HOe ycTpoiicTBO, Me- | KoHTponbs- | Bompocsr k
CHCTEM TJI00aIBLHOIO TOJWKY IPUMEHEHHUS | HBINA ompoc | 3adeTy Ne
MO3ULIMOHUPOBAHUS COBPEMEHHOTO Bompocst 6,8,11,13
GPS/TJIOHACC o060- | Ne 6,8, 11,
pyJOBaHUs 13, 18-19
Vmeer ucnons3oBats | [IP-7 Ilpak-
B IIPOIIECCE TOMOrpa- | THYECKOE
bo-reoie3uYecKux U | 3aHATHE
MHBIX paboT Ne3-5

MEH-
HoeGPS/TJIOHACC
obopynoBaHue

Bnaneet HaBBIKaMU
UCIOJIb30BaHUS B
nporecce Tonorpado-
re0/1Ie3UYECKHUX U
MHBIX paboT coBpe-
MEHHO-
roGPS/TJIOHACC
000pyaOBaHUs
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Tema 3. OGpa6otka | [IK-10, | 3HaeT meTombr oOpa- YO-1 YO-1
CIIyTHUKOBBIX u3Me- | 11 OOTKH MPOCTpaH- Kontpons- | Bompocs! k
pEeHHMII W TpaKTUye- CTBEHHBIX T'€oJie3uye- | Hbli onpoc | 3adeTy No 14-
CKOE MIPUMEHEHHUE CKUX JaHHBIX C IIO- Bomnpocsl 16, 17.
TEXHOJIOTUN rJ10- Motibio nHpopmaru- | Ne 14-16,
0aLHOTO CITYTHHKO- OHHBIX TEXHOJIOTHH; 20.
BOI0 MO3ULIMOHHUPO- npuHIUnbl pyHkiuo- | [1P-7 Ipak-
BaHUS HUPOBAHUS U METOJIU- | THYECKOE

KY UCIOJIb30BaHUS 3ansTue Ne

COBPEMEHHBIX IIPO- 6-9

rpaMMHBIX KoMIuiek- | [1P-2

COB, IIpEHA3HAYCH- KoHntpous-

HBIX JIJIs1 00paboTKH Has pabora

JTAHHBIX

GPS/TJIOHACC u3-

MEpEHUH

YMeer oCcylecTBIATh
00paboTKy NpocTpaH-
CTBEHHBIX T'€0Ie3HYC-
CKHUX JIAaHHBIX C MO-
MOIIIbI0 HH(pOpMaIU-
OHHEBIX TEXHOJIOTHIA;
KCIIOJIb30BaTh B IIpakK-
THUYECKON U HAYYHOUN
JIeSITEIIbHOCTH COBpE-
MEHHBIE TIPOTPAMM-
HBIE KOMILJICKCHI,
MpeHa3HaYEHHBIC
JUTst 00pabOTKH J1aH-
veIx GPS/TJIOHACC
U3MEPEHUIN

Bianeer HaBbIkKaMu
00paboTKM MpOCTpaH-
CTBEHHBIX T'€0JIe3H-
YEeCKHX JIaHHBIX Cpe/l-
CTBaMU MH(pOpMaIu-
OHHBIX TEXHOJIOTHIA;
HaBBIKAMH TPaKTHYC-
CKOT'0 U HAy4HOTO UC-
10JIb30BAHUS COBpE-
MEHHBIX IPOTpaMM-
HBIX KOMIUIEKCOB,
npeIHa3HauYeHHbBIX
J1s1 00pabOTKM /TaH-
Heix GPS/TJIOHACC
N3MEPEHUI

Tumnossie KOHTPOJIBHBIC 3alaHUsA, MCTOANICCKHUC MAaTCPHUAJIbl, OIIPCACIIATOIINC
npoucaypbl OLICHUBAHUSA 3HaHHﬁ, yMCHI/Iﬁ M HABBLIKOB, a TAKXC KPpUTCPUHU HUIIOKaA-

3aTen, HeOOXOAUMBIC JJIS OIICHKW 3HAHUM, YMEHUH, HaBBIKOB U XapaKTEePU3YIO-
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e 3Tansl POpMUPOBAHUS KOMIIETCHIIUNA B TIPOIIECCE OCBOSHUS 00pa30BaTEIbHON

MPOTrpaMMBl, MpeICTaBICHbI B [[pumoxenun 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI © UHOOPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
(21€eKmpoHHbIe U neyammubvie U30aHUs1)

1. Anemeukud, A. M. Onpenenenue yriioBoil opueHTalUd OOBEKTOB IO CHUT-
HajaM CIIYTHUKOBBIX PaJMOHABUTAIMOHHBIX cHCTeM: MoHorpadus / A. M. Ane-
meykud. — Kpachosipck: Cub. denep. yu-T, 2014. — 176 c.Pexum

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

2. 3omoroBa E.B.I'eome3ust ¢ ocHOBaMH KajgacTpa. Y4eOHHK [JIsl  BY-

30B.MockBa: Axkanemuueckuid mpoekt: Donx "Mwup", 2012. 413 c.

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

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

nes, J. 1. MuxeneB u n1p.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.M.— Onektpon. tekcroBele manHbie.— M.: COJIOH-
[TPECC, 2008.— 284 c. Pexxum nocrtyna: http:/www.iprbookshop.ru/8715

JlonosHuTEILHAS JIUTEPATYypPa
(a1eKmpoHHbIe U neYammble U30aHus)
1. Nnxenepnas reone3us: Yueobnoe nocodue / Kysuenon O.0., - 2-e uzj., nep.

u jom. - Bonorna: Undpa-Uuxenepus, 2018. - 266 c.

http://znanium.com/catalog/product/989252

2. ITonexaeBa E.FO. CoBpeMeHHbBIN 3IEKTPOHHBIN Ne0Ae3MUYEeCKUl UHCTPYMEHTA-
puit (Bunpl, MmeTon u cnocoObl paboThl): yueOHoe mocobue/ Ilonexaera E.FO0.—

DOneKTpoH. TekcToBble AaHHble.— Camapa: CaMapcKuil rocyJ1apCTBEHHBIN 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

TEKTypHO-cTpouTenbHblil yHUBepcuTeT, ObC ACB, 2010.— 108 c.— Pexum no-

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

3. ®enoroB I'. A. UmkeHepHas reosie3ust. Y4UeOHUK - 5-¢ u3., cTep. - M.: Bricias

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

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

Ilepedyens pecypcoB HH(POPMALUOHHO-TEICKOMMYHUKALMOHHOMN CeTH
«HTepHeT»

1. www.glonass-iac.ru/ - oduuanbHbIi CaT MHOOPMAIIMOHHO-aHATUTHYECKUN
uentp ['JIOHACC;

2. www.trimble.com — ourmansHbIi caiiT komnanuu Trimble;

3. www.ngs.noaa.gov/ANTCAL/index.shtml — opunmaibabiid caiT ciyx0b1 NGS;

4. www.unavco.org — opurmanbubiii calT mHcTUTYTa UNAVCO.

Ilepeyenb nH(POPMAITMOHHBIX TEXHOJOTH U MPOTrPAMMHOI0 00ecneYeHnst
B nporecce ocymiecTBiaeHus: 00pa3oBaTENbHOTO IpoLecca MO JAUCHUILINHE
«GPS-u3mepenns B reole3ud W KaJacTpe» HCIOJNb3YeTCsl MPOrpaMMHOE
obecneuenue aisga 0opadotkun GPS/TJIOHACC usmepenuit Credo 'HCC, Trimble
Business Center, Magnet Office Tools unu nx 6ojee coBpeMEHHBIE BEpCUU WU
aHaJoru.

[Tpu ocyuecTBieHHH 00pa30BaTENBHOIO MpPOLECCa UCIIONIB3YIOTCS CIEAYI0-

e HHGOPMAIIMOHHO-CIPABOYHBIE CUCTEMBL:
. Hoctym K »BJEKTpOHHOMY 3akazy KHUT B Oubinuorexke JIBOY

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

2. Joctym x HOpMartuBHbIM JAokymeHTam JB®Y, pacnucanuto

https://www.dvfu.ru/

VI. METOJIWYECKHE YKA3AHMS IO OCBOEHUIO
T CTUTIIAHBI
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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/

N3yuenue aucuuruinabl «GPS-u3mMepeHust B reoie3un U KaaacTpe» BbINOJ-
HSETCA IO CIEIYIOUIEMY aJITOPUTMY.

I. Bces ocHOBHast Teopernueckas 0a3a u3naraercs Ha JIEKIMSIX, HO I10-
CKOJIBKY ayJIMTOPHBIX 4acoB JieKiuil B cooTBeTcTBUM ¢ OC BO cocraBisieT ropas-
JI0 MEHBIIIYIO YacTh ayJIUTOPHON HArpy3KH, TO JIJII YCBOEHHUSI MaTepuaia CTyICH-
TaM TpeajiaraeTcsi CaMoOCTOsITEIbHOE OoJiee riIy0oKoe M3yueHHUE TEOPETUYECKOTO
Martepuania.

CTyAeHT B TEUEHUHU ceMecTpa JOJIKEH CaMOCTOSITEIbHO HaWTU U mpopado-
TaTh MH(OPMAIMIO, UCHOJIb3Ysd BCE JIEKLUHH, MPEAJIOKEHHBIA MpernoaBaresieM
rioccapuii, peKOMEHJOBAaHHYIO Y4E€OHO-METOANYECKYIO JIUTepaTypy U HUH(pOpMa-
LIUIO0 U3 MHTEPHETOBCKUX MCTOYHUKOB ISl (POPMUPOBAHUS COOCTBEHHBIX OTBETOB
10 CaMOKOHTpOJt0. [IpenonaBarens KOHTPOIUPYET PE3YNBTAT YCTHBIM OIMPOCOM U
KOHTPOJILHOM pabOTOMH.

2. IlpakTuueckas yacTh Kypca, KoTopasi GOpMUPYET OCHOBHBIE YMEHHS U
HaBBIKH, MPEACTaBICHA MPAKTUYECKUMHU 3aHSATUSMU, HA KOTOPBIX CTYJIEHTHI BbI-
HOJIHAIOT 3a/1aHUs B KOMIIBIOTEPHOM KJlacce, B J1a0OpaTOpUU 3HAKOMSATCA ¢ 000py-
JIOBaHUEM, METOAUKOMN €ro UCIOJIb30BAHMS U 00pa0OTKOM pe3ylbTaTOB CITyTHUKO-
BbIX HaOmroneHuii. B mporiecce yCBOEHUSI TEOPETUUECKON U MPAKTHUUECKOW YacTu
IPOBOJASTCS KOHTPOJIbHBIE pa0OTHI U YCTHBIN OIPOC.

3. Bo BTOpO¥ NOJOBUHE CEMECTPA CTYACHTY MPEAJIaraeTcsa CaMOCTOSTEIbHO
HOJArOTOBUTHCS 3aueTy. CTyIeHT JoJKeH mpopaboTaTh HHPOPMAIUIO, UCIIONIb3YS
BCE JICKIMM, NPEIJIOKEHHBIN MpEenojiaBareyieM TJ0CCapuid, PEKOMEHIO0BAaHHYIO
y4eOHO-METOJIMYECKYIO0 JIUTepaTypy M uHpopmaiuio u3 WHTepHEeT-UCTOYHUKOB
TUTst POPMUPOBAHUST COOCTBEHHBIX OTBETOB.

4. Jlna caMocTosITeIbHOM pabOThl B ATOW YaCTU CTYACHTY MpeJiaraercs Bbl-
IIOJIHEHHE CAMOCTOSITEBHOIO YIPAXXHEHUS B KAYECTBE JIOMAIIHETO 3aJaHUs U
C/Iaydl €ro MPEenoJaBaTeN0 Kak KOHTPOJIbHON paboThI.

5. 3ayeT BbICTaBiIseTCS B OOLIEH COBOKYMHOCTH C YYE€TOM 3aUT€HHOM KOH-
TPOJBHON pabOThl, Pe3yIbTATOB KOHTPOJIBHBIX OIPOCOB U PE3YJIbTATOB 3aYETHOIO

onpoca-cobeceI0BaHuUs.
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VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJINHBI

Jlist ocyiiecTBiieHHsT 00pa3oBaTeIbHOrO Mmpoiecca no aucruiuiniHe « GPS-
U3MEPEHUsI B TEOJIE3UM U KaJacTpe» CYIIECTBYET CIEAYIOIIee MaTepHaIbHO-
TEXHUYECKOE 00ecrieueHHe:

- KOMIIBIOTEPHBIA KJIacC € MYJbTUMEIUHHBIM 000py/IOBaHUEM (MaHENb
LGFLATRON, npoektop MITSUBISHIVLT-TX320LP) u ¢ 15 pabounmu me-
ctamu HPdc7700 B cocraBe: Mouutop LCD, knaBuatypa, komnstorep HPdc7800
CMTT6750, UBIT APC 7495 RRV- 16 mr. MimeeTcst 31€KTpOHHBIE TPOTPaMMHbIE
Kiroun Ha nporpammHoe obecnedenue Trimble Credo 'HCC, Trimble Business
Center, Magnet Office Tools.

- 1aboparopusi MOHUTOpUHTA Teocdep (MmocTosHHOAeHcTBY oA, 6azoBas THCC-
ctanius (PrinCe NRG1 u Topcon GB-1000).
- 4 kommiexkta ['HCC-nnpuemnukoB Topcon GB-1000 u Topcon Legacy.

B nenax oOecrieueHus crieUaibHbIX YCIOBHM 00yY€HUs WHBAJIUJIOB U JIMI C
OTPaHMYCHHBIMUA BO3MOXKHOCTSIMU 3710p0oBbs B JIBDY Bce 3manus 0060py10BaHBI
naHjgycamu, JnudrtamMu, TOABEMHUKAMH, CIECHHAIM3UPOBAHHBIMU  MECTaMHU,
OCHAIIICHHBIMU ~ TYaJIETHHIMA  KOMHAaTamMH, TaOIuykamMu  WHGOPMAIIMOHHO-

HABUTAIMOHHOM TMOJIEPKKH.
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[Ipunoxenue 1

MMHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA30OBAHU S POCCUMCKOU ®EIEPALINN

denepanbHOE rOCYyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/{aJabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

NHXEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTBI OBYUYAIOILINXCA
no nucuniuinie «GPS-u3sMepenns B reoesun u Kajgacrpe»

Hanpasiaenue noaroroku 21.04.02 3emiieycTpoiicTBO M KagacTpbl

Maructepckas mporpamma «I'eonHpopManoHHbIE U KaJaCTPOBBIE TEXHOJIOTHI)
®opMa NOATOTOBKHU 3204YHAS

BiaaguBocTok
2019
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[Inan-rpaduk BHIMONHEHUS CAMOCTOSTENIbHOM pabOTHI MO TUCIUIUINHE

«GPS-n3Mepenns B reoie3un U KaaacTpe»

Ne JaTa/cpoku BbI- Bun camocrositesqib- | [lpumepnbie | @opma KOHTPOJIA
MOJIHEHM I HOI1 padoThbI HOPMBI Bpe-
n/n
MECHHU Ha
BBIIIOJIHCHUE
1. 24-33 nepens [TonroroBka k 50 yac. | YcTHbIM onpoc
KOHTPOJIbHOMY
onpocy
2. 30-34 nenens BeimonineHue koH- 38 yac. KonTpomarsHas pado-
TPOJIBLHOIO 3a]1a- Ta
HUS
4, 35-37 nenens [ToaroroBka k 3a- 4 ygac. Y CTHBIN OIIpoC
4yeTry

1. CtyneHTaM mpeajaraercsi CaMOCTOSITENbHO IOATOTOBHUTHCS K IMPOMEXKY-
TOYHBIM KOHTPOJIbHBIM YCTHBIM OIlpocaMm. JlJis 3TOro CTYIEHT NOJKEH Impopado-
TaTh TEOPETUYECKUE OCHOBBI, IIOJYYEHHBIE HA JIEKIIMA U B XOJI€ CAMOCTOSATEIbHBIX
3aHATUHN, & TAKKE MAaTEPUAIIbl IPAKTUYECKUX 3aHATHM.

KoHntposbHblil onpoc onenuBaerca mno 100-0anpHO cucTeMe M CUMTAETCS
3a4TEHHBIM IIpU Habope oOyuaromuMcs He Menee 60 0asioB.

2. Jlnig opraHu3aluyd CaMOCTOSITENIbHOM padOoThl MO AUCLMILUIMHE B KAYECTBE
00513aTE€ILHOTO 3JIEMEHTAa CTYJIEHTaM IpeAJiaracTcs BBINOJIHEHHE KOHTPOJBHOTO
JIOMAIlIHETO 3ajaHus-ynpaxHeHus no teme «lIporpammuas o6paborka GPS-
W3MEPEHUN B TECTOBOW CITYTHUKOBOM T'€OJE3UYECKON CETH C LEJbI0 MOTYYEHUS
KOOPJIMHAT ONPEIEIIEMOT0O IyHKTA B MECTHOM CUCTEME KOOPAUHAT U BBICOT»

CyTp 3aJaHMs 3aKIIOYAETCS B CIEAYIONIEM: KaXKIbId CTYIEHT IOJy4aeT
Ha0op TecToBBIX NaHHBIX cTyTHUKOBBIX GPS nnu GPS/TJIOHACC nabmtonenuii u
BBITMIOJIHAET CAMOCTOATEIbHYI0 UX 00pabOTKy € LIEbI0 OLICHKH KadecTBa U3Mepe-
HUN U MOJTYYEHUs] TPOCTPAHCTBEHHBIX MOJIOKEHUN KaXJOro MyHKTAa TECTOBOM ce-

TH.
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[Ipu craye KOHTPOIBHOTO 33aHUS MPEJOCTABIISIETCS OTUET C pe3yJibTaTaMu
pacyeToB, a TAK)Ke NPOU3BOJINUTCA UHANBUIAYaNIbHAsA Oecelna N0 OCOOEHHOCTSIM BbI-
HOJIHEHUS! pabOThl C IPUMEHEHUEM MPOTrPAMMHOIO MAKETa, B KOTOPOM IPOU3BO-
nuTcst 00paboTKa HAOIIOIEHUH.

KoHTponbHOE 3amaHue cuuTaeTcs BBINOJIHEHHBIM M 3aUYTE€HHBIM B Clydae
IPABWJIBHOTO BBIIOJIHEHUSI PACUETHOW YacTH U YBEPEHHBIX U KOPPEKTHBIX KOM-
MEHTapUEB METOIHMKY €€ MOJYUYEHHUS], U MTOJIy4eHUS OLICHKH BbIlie 60 0amios.

3. CryneHTaMm npezayiaraercs CaMOCTOSITENIbHO MOATOTOBUTHCS 3a4ETHO-
My ormpocy. IIpu 3TOM CTyIEHT AOKEH CaMOCTOSITENBHO HM3YYUTh MaTepHallbl
JEKIMOHHBIX W TPAKTHYECKUX  3aHATHH, PEKOMEHIOBAaHHYIO  y4eOHO-
METOJMYECKYIO JTUTEpaTypy U HH(popMalnio u3 IHTepHEeT-UCTOUHUKOB.

Takum oOpa3zoM, B 001Iell COBOKYITHOCTH NP BBIMOJTHEHUH BCEH CaAMOCTOS-
TENbHOM pabOThl CTYJEHT F'OTOBUTCSA K KOHTPOJBHBIM ONpOcaM U paboTen,B KO-

HCYHOM CUCTC, K 3a4CTYy.
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[Ipunoxenue 2

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAITN
denepanbHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHUE
BBICIIETO 00Pa30BaHMUs

«/laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NH)KEHEPHAS IIKOJIA

P®OH/J ONEHOYHbLIX CPEIACTB
no qucuuivinie «GPS-u3smepennst B reoesun u Kagacrpe»

Hanpasiaenue noaroroBku 21.04.02 3emiieycTpoiicTBO M KagacTpbl

Marucrtepckas nporpamma «I'eonHpopMaIMOHHBIE U KaJaCTPOBBIE TEXHOJIOTHIY
®opmMa MOArOTOBKH 3204HAS

BaaauBocTok
2019
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MMacnopt ®OC

Koxa u ¢popmyu-

POBKa KOMIICTCH-

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

107071
(ITK-10) HCTOYHUKHU, CPEACTBA U METOJbl MOJIydyeHUs U odpa-
CIOCOOHOCTH TIOJTY- 00TKH wWHpOpPMAIMK, HEOOXOTUMOH a1 00pabOTKH
3HaeT
4yaTh U 00pabaThIBaTh I'HCC-nabnroneHui;
nH(pOPMAIIHIO U3 pa3- MeTo bl aHanu3a kadectsa [ HCC-naHHbIX;
JUYHBIX UCTOYHUKOB, MoJTy4aTh JaHHBIE MEXKIYHAPOJIHBIX aHATUTHUYECKHUX
HCIOJIb3Ys COBpE- LIEHTPOB, HeoOXomumble misi  obpaborku ['HCC-
MEHHbIC HH(pOpMaIu- HaOJIIOICHU;
yMeeT
OHHBIE TEXHOJIOTUU U OIICHUBATh KAYECTBO IMOITYYaeMBIX B Iporiecce HabIto-
KPUTHUYECKH € JCHUM W TOJy4YaeMblX M3 aHAJIUTHUYECKUX LEHTPOB
OCMBICIIUBATh T'HCC-paHHBIX;
B COBEPIIICHCTBE HHCTPYMEHTAMHU U METOJIaMH ITOTyqe-
HUS 1 00paboTku nHpopMaIu, HeOOXOAUMOH 1St 00-
BJIajeeT pabotku 'HCC-nHabnroaeHuii;
B COBEPIIICHCTBE METOJAAMH U MHCTPYMEHTAMH aHAIIu3a
kadectBa [ HCC-naHHBIX.
(ITK-11) ocHOBbl (pyHkuuonupoBanuss ['HCC wu anmapaTypsl
CIOCOOHOCTH HCTIONb- | 3HAET nonib3oBarens; meroasl mposeneHus ['HCC nabmroze-
30BaTh MPOrPAMMHO- HUN ¥ UX MaTeMaTU4YeCcKoi 00paboTKH;
BBIYHUCITUTCIIbHBIC HCIOJIb30BAaTh amnmapaTypy MOJIb30BaTeNs U MPOBOAUTH
KOMIIJICKCHI, I'€o/ie- ocHoBHbIe Buabl | HCC-HabmroaeHui;
yMeeT
3U4YECKHE U (HOTO- obpabarbsiBath ocHOBHBIE BBl ['HCC-HaOmoneHuit u
rpaMMeTpHUUYECKUe OIICHUBATh KAYECTBO IMOJIyUCHHBIX PE3yJIbTaTOB;
npubopsI 1 000pPy10- CpeACTBAMHM M METOJAaMH IIPOBEJCHUS BCEX BHJIOB
BaHNE, TIPOBOINUTD UX I'HCC-nabmoeHnii st pelieHus: Mpou3BOJCTBEHHBIX
cepTuduUKaImIO U BJIaJIe€T Y HAYYHBIX 3a/1a4y; METOJAaMH TIIyOOKOTO aHaiu3a Mo-

TEXHUYECKoe 00CTy-

JKHUBaHUE

Jy4aeMbIX PEe3yIbTaTOB HAOMIOJEHUN M UX MaTeMaTH-

4yecKoil 00paboTKH.

KoHnTpoJb nocTukenus mesied Kypca

Ne KonTponupyemsie
/o MOAyu/ pa3aensl /

Kozp! u aTans1 popmupoBanus

OneHouHble CPECTBA -
HAanMMCHOBAaHUEC
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TEMBI JUCIATIIMHEI KOMITETECHITU I TEeKYIIUH MIPOMEXKY-
KOHTPOJIb | TOYHAs aTTe-
cranus
Tewma 1. O6mme no- | [IK-10 | 3HaeT coBpeMeHHOE YO-1 YO-1
noxxenusi. CTpyKTy- COCTOSIHME HayKH B Kontponb- | Bompocs! k
pa cucreM riaobanb- obnactu pa3paboTku | HBIU ompoc | 3aueTy Nel-5,
HOT'0 MO3ULIMOHUPO- 1A IPUMEHEHHUS CO- Bomnpocsl 7,9-10, 12
BaHUs BPEMEHHBIX CUCTEM Ne Nel-5, 7,
riobanpHOrO cytHu- | 9-10, 12,17
KOBOT'0 ITO3ULIMOHU- ITP-7 Ilpax-
pOBaHUS THYECKOE
VwMmeer ucnons3oBarsk | 3aHsaTue Ne
CIyTHHKOBOE 00opy- | 1-2
JIOBaHKE U TIPO-
IrpaMMHBIC CPEICTBA
JUTSI TIPOBEJICHUS TIPH-
KJIQJHBIX Hay4YHBIX
HCCIICAOBAHUN B 00-
JIACTH T'e€0AE3UYECKOr0
o0ecreucHus 3eMiie-
YCTpOICTBA U KaJacT-
pa
Bnaneer HaBBIKAMU
CaMOCTOSTEIHLHOTO
aHaIM3a U UHTEPIpe-
Taluu Pe3yIbTaTOB
CITyTHUKOBBIX
GPS/TJIOHACC
HaOIIOAEHUI
Tema 2. OcHOBBI [IK-10 | 3naer npuHuunuans- | YO-1 YO-1
(G YHKITMOHUPOBAHUS HOe ycTpoiicTBO, Me- | KoHTponbs- | Bompocsr k
CHCTEM TJI00aIBLHOIO TOJWKY IPUMEHEHHUS | HBINA ompoc | 3adeTy Ne
MO3ULIMOHUPOBAHUS COBPEMEHHOTO Bompocst 6,8,11,13
GPS/TJIOHACC o060- | Ne 6,8, 11,
pyJOBaHUs 13, 18-19
Vmeer ucnons3oBats | [IP-7 Ilpak-
B IIPOIIECCE TOMOrpa- | THYECKOE
bo-reoie3uYecKux U | 3aHATHE
MHBIX paboT Ne3-5

MEH-
HoeGPS/TJIOHACC
obopynoBaHue

Bnaneet HaBBIKaMU
UCIOJIb30BaHUS B
nporecce Tonorpado-
re0/1Ie3UYECKHUX U
MHBIX paboT coBpe-
MEHHO-
roGPS/TJIOHACC
000pyaOBaHUs
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Tema 3. OOpaboTtka
CIYyTHUKOBBIX H3Me-
pEeHHMII W TpaKTUye-
CKO€  NpUMEHEHUuE
TEXHOJIOTHI1 rJ1o-
0aJbHOTO CITyTHUKO-
BOTO IO3ULMOHHUPO-
BaHUs

I1K-10,
11

3HaeT MeTo bl 00pa-
OOTKH MPOCTpaH-
CTBEHHBLIX T'€0Ie3nye-
CKHUX JIaHHBIX C II0-
MO0 HH(pOpMAITH-
OHHEBIX TEXHOJIOTHIA;
MPUHIUTIBI PYHKITHO-
HUPOBAHUS U METOIH-
KY UCITOJIb30BaHUS
COBPEMEHHBIX TIPO-
I'PaMMHBIX KOMITJIEK-
COB, MIPEIHA3HAYCH-
HBIX JIJIs1 00paboTKH
JIAHHBIX
GPS/TJIOHACC us-
MEpEHUH

YMeer oCcylecTBIATh
00paboTKy NpocTpaH-
CTBEHHBIX T'€0Ie3HYC-
CKHUX JIAaHHBIX C MO-
MOIIIbI0 HH(pOpMaIU-
OHHEBIX TEXHOJIOTHII;
KCIIOJIb30BaTh B IIpakK-
THUYECKOM U HAYYHOH
JIeSITEIIbHOCTH COBpE-
MEHHBIE TIPOTPAMM-
HBIE KOMILJICKCHI,
MpeHa3HaYEHHBIC
JUTst 00pabOTKH J1aH-
veIx GPS/TJIOHACC
U3MEPEHUIN

Bianeer HaBbIkKaMu
00paboTKM MpOCTpaH-
CTBEHHBIX T'€0JIe3H-
YEeCKHX JIaHHBIX Cpe/l-
CTBaMU MH(pOpMaIu-
OHHBIX TEXHOJOTHA;
HaBBIKAMH TPaKTHYC-
CKOT'0 U HAY4YHOTO HC-
MIOJIb30BaHUS COBpE-
MEHHBIX IPOTpaMM-
HBIX KOMIUIEKCOB,
npeIHa3HauYeHHbBIX
J1s1 00pabOTKM /TaH-
Heix GPS/TJIOHACC

N3MEPEHUI

YO-1
KonTposns-
HBIW OIPOC
Bompocst
Ne  14-16,
20.

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

[1P-2
KoHntpous-
Has pabora

YO-1
Bomnpocsl k

3aueTy No 14-
16, 17.

IlIkaJia oueHUBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUI

OTansl
Kox u popmynuposka
(dhopMupoBaHHUS Kpurepuun Ilokazarenu
KOMIICTSHITUN
KOMIIETEHIUH
(ITK-10) 3HaeT 3HaHHWE  HCTOYHHMKOB, | CHOCOOHOCTh IMoKa3aTh
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CITOCOOHOCTH TOJIy4aTh | (TOPOTOBBIN) | CPEACTB U METOAOB IO- | 3HAHHS 0 cucTeMax
U 00pabaTeIBaTh UH- Jy4eHUuss U OOpabOTKH | KOOpAMHAT W BPEMEHH,
dbopmaruio U3 pa3iand- uH(popMalui, HE0O0XO- | HCTIONIb3yEeMbIX B
HBIX UCTOYHUKOB, UC- TUMOU JJisi 00pabOTKH | cucTeMax  II00abHOTO
MOJIb3Yysl COBPEMEHHbIE I'HCC-nabiroaeHuit; MO3UIMOHUPOBAHMUS,
uH(pOpPMaIMOHHBIE METOJIOB aHajn3a Ka- | opOuTax HaBUTANUOHHBIX
TEXHOJIOTHUHU U KPUTHU- yectBa [HCC-maHHbIX | CIIyTHUKOB, CTPYKTYypeE
YECKH €€ OCMBICIIMBATh CUCTEM r7100aJIbHOTO
MO3UIMOHUPOBAHHUS,
peKHMax  CIyTHUKOBBIX
U3MEpEHUl U MeTojax uX
MaTeMaTU4YECKOMN
00paboTKn
YMEHHE MOJy4aTh JIaH- | CHOCOOHOCTh  BHIOMpATh
HbIC MEXKIYHAPOJHBIX | pSKUMBI  CIYTHUKOBBIX
AQHAIMTUYECKUX  II€H- | U3MEPEHUH M METOJbI UX
TPOB,  HEOOXOJHMMEBIE | MAaTEMATUICCKOM
st oopadorku T'HCC- | o6paboTkw, CHUCTEMBI
yMeeT Ha0JI10/IEHUM; KOOpJIMHAT ¥ BPEMCHH,
(MIpOBUHYTBHIN) | OLIEHUBATh  KA4YE€CTBO | UCIIOJIb3yEeMbIe B
MOJIyYa€MbIX B IIPO- | cUCTeMax  II00AIBbHOrO
necce HAOMIOACHUM U | MO3ULIIMOHUPOBAHUS
MOJTy4aeMBbIX M3 aHAJH-
TUYECKUX LEHTPOB
I'HCC-pgaHubIx
BJIQJICHUE B COBEPIIEH- | CIIOCOOHOCTH
CTBE MHCTPYMEHTaMH U | mpeoOpa3oBaHUs
METOJIaMU  TOJIYYCHHS | KOOPJAWHAT, IOCTPOCHUS
u 00paboTku uHOOp- | AMarpaMMbel  BUAMMOCTHU
BJIaJI€ET Malul, HEeOOXOAUMOU | CIyTHHKOB GPS u
(BBICOKUHA) st oopadotku THCC- | TJTIOHACC Ha myHKTE
HaOII0ICHUH; HaOmroeHn, 00paboTKH
METOJlaMU U UHCTPY- | M aHanmM3a pe3ylbTaToB
MEHTaMH aHaju3a Ka- | CITyTHUKOBBIX U3MEPCHHIA
yectBa | HCC-nannbix
(IIK-11) CITOCOOHOCTH IMOKa3aTh
CIOCOOHOCTh MCIIOJIb- 3HaHUA O CUTHaJax,
30BaTh MPOrPAMMHO- nepe1aBaeMbIX
3HaHHE OCHOB (YHKIIH-
BBIUHCIUTENbHBIC HABUTAIIMOHHBIMU
onupoBanuss ['HCC wu
KOMIUIEKCHI, T€0/1€3H- CIIyTHUKAMH,
anmapaTtypsl MOJIb30Ba-
gyeckue u (hoTorpam- 3HAeT TMICEBI0JATBHOMEPHBIX
. TeNs; METOJBI TIPOBE-
MeTpUYecKue Npubopsl | (MOPOTOBBII) U3MEPEHUSIX B CHCTEMax
neanss HCC wnaOro-
1 000py10BaHKE, IPO- . r7100aJIbHOTO
JICHUI ¥ UX MaTeMaTH-
BOJIUTH UX CePTH(PUKA- - MTO3UITUOHUPOBAHHMS —
4ecKoit 00paboTKu - .
IIUI0 U TEXHUYECKOE ¢dazoBbIlii W KOJOBBII
o0cyXKuBaHUE METO/TbI, 0COOCHHOCTSAX MX
peanuzanuu
cer YMEHHE HWCIOIb30BaTh | CHOCOOHOCTh MPUMEHSTH
™ .\ | anmapatypy Mosib30Ba- | ypaBHUBaHHE
(IpOIBUHYTBHIN)

TCJIIT U NPOBOJUTH OC-

CIIYTHUKOBBIX H3MCP eHUH
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gHoBHEIe Bunsl I'HCC-

GPS/TJIOHACC,

HaOJI0ICHUH; o0pabartbIBaTh
oOpabaTeiBaTh OCHOB- | HAOJIIOICHHS

ueie  Buasl [HCC- | rocynapcTBeHHbBIX
HAOJIONEHUI U OLIEHU- | T€0IE3NUYECKUX

BaTh KAa4eCTBO IIOJIY- | CITyTHUKOBBIX ceTe,
YCHHBIX PE3YJIbTATOB peoOpa3oBhIBATH

pe3ybTaThl CITYTHHKOBBIX
U3MEpPCHUI B pa3InYHbIC
dopMaTel  3amMcu U
oOMeHa JTaHHBIMH

CIIOCOOHOCTE  BBIITOJHSATE
BJIaICHUC CpCACTBAMU

CITyTHUKOBBIC
W METOAMH TPOBEIC- | Spe/mmyITA OC
HUS BCEX BHJIOB
THCC Ha6nmeHnﬁH M3MEPEHNs B PasHbIX
pexnmax, MNpOrpaMMHYIO
AR PEMEmBt HPOMS™ o 6ha6omk
BJIAJICET BOJICTBEHHBIX W HAyd- | - fPS/FJIOyHACC
(BBICOKMI) | HBIX 3aja4; METOAAaMH k
Ty6OKOTO amamza | ASMEPCHHH B PasHBIX
¢ pexruMax,  OIPCIACICHUE
MONyHaeMbIX  Pe3yib- |
pAXMHAT IIYHKTOB B

TaTOB HaONIONECHUI U
AX  MaTeMaTH4YeCKOu
00paboTku

pexume RTK, BBIHOCUTH
MYHKTBI B  Harypy B
pexume RTK

Texymias arrecTamnus CTyJIeHTOB.

Tekymas arrectanus cTyeHToB 1o auciuiinae «GPS-u3mepenus B reoje-
3UM U KaJacTpe» MPOBOJUTCS B COOTBETCTBUHU C JIOKAITHBHBIMU HOPMATHUBHBIMU aK-
tamu [IBOVY u saBuaseTcs 00s3aTenbHOM.

Texymas arrecramus no aucuuiuimHae «GPS-u3mepenus B reope3uu U Ka-
JACTpe» MPOBOAUTCS B (hOpME KOHTPOIBHBIX MEPOTIPUATHN (KOHTPOJIBHBIC YCTHBIC
OIIPOCHI, 3aIIUTa KOHTPOJIHHOTO JOMAITHETO 3a/JaHMsI, CAMOCTOSTEILHON pabOTHI)
110 OIICHUBAHUIO (PAaKTHYECKUX PE3YIbTATOB OOYYECHHUS CTYASHTOB M OCYIIECTBIIS-
€TCS BEIYIIUM IPETIOIaBaTCIICM.

OOBbeKTaMu OIICHUBAHUS BBHICTYTAIOT:

— CTETEeHb YCBOCHUS TEOPETUUSCKUX 3HAHHUM;

TEOPETUYECKUE 3HAHMS JWCIHMIUIMHBI OICHUBAIOTCS ITOCPEICTBOM KOH-
TPOJILHOTO YCTHOTO OIpPOCa, MPU ITOM HCIOJIB3YIOTCS COOTBETCTBYIOIINE KpUTE-

puu onennBanus B 100-6anpHOM cucteme (100-60 6amnoB —«3auteHo», menee 60

0ayioB — «He 3auTeHo»): 100-85 OanmoB — MPOSBICHBI TJIYOOKHE 3HAHUSI KOMIIETEH-
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nuid auctuminHel (ITK-10, TIK-11) — oTBeT oTinyaercs riayOMHON M MOTHOTOU
PACKPBITUS TEMBI BOIIPOCOB [0 MOHUTOPUHTY 3€MENBHBIX U TPUPOJIHBIX PECYPCOB,
JIOTUYHOCTBIO, MOCIEA0BATEILHOCTHIO U apIYMEHTUPOBAHHOCTBIO OTBETA, YMEHU-
€M OOBSICHSITH CYIIHOCTH BOIIPOCA, JieJIaTh BBIBOJIBI M OOOOIECHUS, AaBaTh apry-
MEHTHUPOBAHHBIE OTBETHI; 85-75 OaIOB - MPOSBICHBI MPOYHbIC 3HAHUSI OCHOBHBIX
BorpocoB kommneTeHuid nuctuiuinael (ITK-10, TTIK-11): ymeHnue oOBsACHATH CyIII-
HOCTh BOIIPOCOB JIe€JaTh BBIBOABI U 00OOLIEHUs, JaBaTh apryMEHTHPOBAaHHBIE OT-
BETHI, HO JIONYCKAIOTCSI HETOUHOCTH; 75-60 Oamin — B OTBETE MPOSBICHBI OCHOBHBIC
3HaHus BorpocoB komnereHuuil nucuumuinael (I1K-10, TIK-11), Ho oTBET OT/IM4a-
€TCSl HEJJOCTATOYHOW TIyOWHOM W TOJMHOTOM PAaCKPBITHS TEMbI, HEIOCTATOYHBIM
YMEHHEM JaBaTh apryMEHTUPOBAHHBIE OTBETHI, OTCYTCTBUE JJOTUYHOCTU U IOCJE-
JIOBATENIbHOCTH, JOMYCKAIOTCA CEpPhE3HbIE OMMOKHM B COACPKAHUU OTBETA; Me-
Hee6(00asuIoB - MPOSBIICHB HE3HAHHE OCHOBHBIX BOIPOCOB 3HAHMS KOMIIETEHIIUN
mucturuinabl (ITK-10, TIK-11): HerimyOokoe pacKpbITHE TEMbl, HEYMEHHE J1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, OTCYTCTBUE JIOTUYHOCTU U IOCJEI0BATEIBbHOCTH,
JIOTIYCKAIOTCS CEPbE3HBIE OIIMOKU B COJIEP’KaHNUU OTBETA;

— YPOBEHb OBJIQJICHUS MPAKTUYECKUMHU YMEHUSIMU U HaBBIKAMU OLICHUBACT-
Csl IO YPOBHIO BBIIIOJIHEHUS! KOHTPOJBHOTO JAOMAIIHEr0 3aJaHusi, IPU dTOM HC-
MOJIB3YIOTCSl COOTBETCTBYIOIIME KpuTepuu olieHnBanus B 100-0anpHOU cucteme,
npudyeM 100-60 6aioB — BHINIOJHEHUE 3aJaHUs «3a4TeHO», MeHee 60 0aloB — BhI-
MOJIHEHHE - «He 3auTeHo»: 100-60 0amioB - CTyAEHT MOHUMAET NMPUHLHUIIBI 00pa-
OOTKH TPOCTPAHCTBEHHBIX TEOJE3UMYECKUX JIaHHBIX C MOMOIIbI0 MH(POPMAIIUOH-
HbIX TexHosnoruil (I1K-10); npuHIMnuansHOE yCTPOMCTBO, METOIUKY TPUMEHEHUS
cospemerHoro GPS/TJIOHACC o6opynoBaHus, MPUHIUIE (HYHKIIMOHUPOBAHUS
U METOAMKY HMCIOJIb30BaHUSI COBPEMEHHBIX MPOrPAMMHBIX KOMIIJIEKCOB, MpeaHa-
3HaueHHBIX 1711 00paboTku gaHHbIX GPS/TJIOHACC u3smepeHuii, COBpeMEHHOE
COCTOSIHUE HAyKH B 00JacTH pa3pabOTKU M MPUMEHEHHUS COBPEMEHHBIX CHCTEM
riiobanbHOro crnyTHukoBoro nosunronupoBanus (I1K-11); pacuetnas yacTh BbI-
noJiHeHa 0e3 omuooK, ChOPMHUPOBAH U TPAMOTHO O(OPMIICH OTYET O BBHITOTHCHHUH

paboTel; MeHee 60 0aIoB - MPOSIBICHBI HE3HAHUS 0A30BBIX OCHOB BOIPOCOB KOM-
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neterimii aucuurinabl ([IK-10, TIK-11): paGoTa BbimonHEeHa ¢ OMIMOKaMH, CTY-
JEHT 3aTpYyIHSAETCA OOBACHUTH NMPUHATHIE PEIICHHS U ACHCTBUSA MO UX peanu3a-
UM, OOPMIIEH CO 3HAYUTEIbHBIMU HAapyLICHUSMU WIM BOBCE HE c(hopMHpOBaH
OTYET O BBITOJHEHHUH 3aJaHUSI.
KoHnTposbHOe nomaniHee 3a1aHue
Tunosoe konmponvHoe 3adanue.

[Iporpammuas o6padbotka GPS-u3Mepenuii B TECTOBOM CIIyTHUKOBOM Teoje-
3MUYECKON CETH C LENbI0 MTOIYYCHUSI KOOPAMHAT ONPEAEIIEMOro IIyHKTa B MECTHOU
CUCTEME KOOPJIUHAT U BBICOT

Llenv pabomwi: TloHATHP TPUHIMIOBI U METOABI MPOrPAMMHOM 00pabOTKHU
CIYTHUKOBBIX TI'€0JIe3MYECKUX H3MEPEHHM, HayduTbcs 0oOpaldaThiBaThb M ypaBHH-
Bath GPS/T'JIOHACC wu3mepeHusi, BHIIIOJTHEHHBIE B PEKUME «CTAaTHKa», OICHHU-
BaTh KaueCTBO BBIUMCJICHHS KOMIOHEHT 0a30BBbIX JUHHM, HAYUUTbCS YpaBHUBATH
CIIyTHHKOBBIE T€OJE€3UUECKHUE CETH U OLIEHUBATh TOYHOCTH IOIY4aeMBbIX B PE3YJIb-
TaTe€ KOOPAMHAT MYHKTOB CETH U TpaHchopMuUpoBaTh UX U3 cuctemMbl WGS-84 B
MECTHYIO CUCTEMY KOOPJIMHAT U HOPMaJIbHBIX (OPTOMETPUUYECKUX ) BBICOT.

/lano: pesynbraThl ctatnueckux GPS m3mepeHuii Ha MyHKTax reoue3nye-
CKOM ceTH, 3alrcaHHble B BHe HaOopa (daitnoB B ¢popmare RINEX (mupekropus
RINEX, daiinsl ¢ pacimupenrem .960u .96n). Taxke gan daitn KoopAuHAT MyHK-
TOB IOCYAapPCTBEHHON I'€0JI€3UUYECKOM CETH B MECTHOM CHCTEME KOOpAuHAT U ban-
TUHCKOM cucteme BhicoT. B (paitiie PNTX.crdnanbl TouHble (KOHTPOJIBHBIC) Te0/1e-
3U4eCcKne KoopauHathl myHkTa PNTX.

3aoanue: N3yunth paboTy ¢ mporpaMMmubiM naketom Magnet Office Tools
no gokyMmeHTtanuu ¢upmsl-ipousBoautens I[10 (TopconTools. Post-processing
Software. PykoBoacTBo oneparopa. /Topcon Positioning Systems, Inc. 2009. - 455
C.: WI. (IOCTYIHO IO CCBUIKE:

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

aupektoputo TT7 1/MANUALS)). Boeinonauts 00pabOTKy JaHHBIX B y4eOHOMU

CIIyTHUKOBOW CETH, 3arpy>KEHHBIX Ha KOMITBIOTEPHI B y4€OHOM KJ1acce.

[TocnenoBaTenbHOCTh 0OPAOOTKHU TaHHBIX:
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http://www.topcon.by/resource/upload/topcon_tools_RUS_GSI.pdf%20или%20см.%20директорю%20TT7_1/MANUALS)
http://www.topcon.by/resource/upload/topcon_tools_RUS_GSI.pdf%20или%20см.%20директорю%20TT7_1/MANUALS)

1)  Co3ganue 1 HacTpoiiKa HOBOTO MIPOEKTA.

2)  Wwmnoprt nannbix GPS usmepenuii (B mpoekt RINEX-daiinsn).

3) BBoJl TOYHBIX KOOpAMHAT OJHOTO U3 IYHKTOB CeTH B cucteme WGS-
84 (B HameM ciyvae cranuust PNTX). [Ipuganuem um craryca KOHTPOJIbHBIX KO-
OpAWHAT (HE MOIeKAIUX JTaJbHEHIIIEMY U3MEHEHHUIO).

4)  BrprunciieHde 6a30BbIX JTUHUN MEXAY BCEMH ITyHKTaAMH CETH.

5) DopMHUpPOBAHUE U AaHATIU3 OTYETA O HEBSI3KAX B MOJIMTOHAX CETH.

6)  YpaBHHBaHUE CETU C MUHUMAJIbHBIMU OTPaHUYCHUSIMU (OJUH (PUKCHU-
POBAHHBIN ITYHKT).

7)  ®opMupoBaHME M aHAIU3 OTYETa OO0 YpPaBHUBAHUM CETH. DKCIOPT
ypaBHeHHBIX WGS-84 KoOpIMHAT BCEX ITYHKTOB CETH B TEKCTOBOM (haiii.

8)  Hmmopr B npoekT koopauHaT nyHKTOB PNTI-PNT4 B mectHOU cu-
CTEME KOOPAMHAT U BBICOT.

9)  BreimonHeHue npoueaypsl «IOKAIU3aLUW» CETU. AHaIW3 IOJy4HB-
IIMXCSI HEBSI30K HA MYHKTaX CETU M OTOpakoBKa ommOo4yHOW mHpopmanuu. Ilo-
BTOPEHUE MPOLIETyPhl IO MOJyUYEHUs YIOBIECTBOPUTEIBHOTO pe3yibTaTa (HEBA3KU
HE JO0JHKHBI TPEBBIIATH 17 CM B MJIaHE U TIO BBICOTE).

10) DOxcnopT KOOpAWHAT BCEX MYHKTOB CETU B MECTHOM CUCTEME KOOPIH-
HaT U BBICOT B TEKCTOBOM (paii.

lIpedcmasnenue 6binoIHEHHO20 3A0AHUSL:

B pe3ysnbTaTe BRIMOMHEHUS 3a/1aHUsI TOJKHBI OBITH TIPE/ICTABIICHBI:

1)  ®aiin npoekrta (daiin ¢ pacmumpenuem .ttp). Cm. Bkianky Browsenpu
OTKPBITUHU NTAHEIH MPOEKTOB JJIsI ONIPENEIICHUS] MECTOIOJIOKEHUS ITOTO (aiina.

2)  TecroBbie daiiibl, comepKaIime:

A) Otuer 1o HeBsI3KaM TOJIMTOHOB B CETH

b) Karanor koopauHat nyHKTOB ceTH B cucteMe WGS-84 1 ux cpeiHeKBaI-
paTUYECKUE OMUOKH

B) Karanor koopauHaT MyHKTOB CETH B MECTHOM CHUCTEME U BBICOT U HUX
CPEIHEKBAIPATUYECKUE OLINOKH.

Tunoewvle 60NpOCvl K KOKMPOJIbHbIM onpocam
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. I'ne pacnosiaraercst Ha4aJI0 F€OUEHTPUUECKON CUCTEMBI KOOPJUHAT?
. Uto Takoe abCOJIIOTHOE MO3UIIUOHUPOBAHKE?
. SIBnsiercs u 6a3oBas auHus (baseline) BekTopom?

. UTO Takoe OTHOCUTEJIBHOE MO3UIIMOHUPOBAHKE?

1
2
3
4
5. Yro Takoe nuddepeHuanbHoe MO3UIUOHUPOBAHUE?
6. 1715t uero HeOOXOANMMO «pa3pelIaThy HEOJHO3ZHAYHOCTH (ha30BbIX U3MEPEHU?
7. Uto Takoe reoMeTpudecKkuii haktop?

8. lns uero cayxut ¢popmat RINEX?

9. CymiecTByeT JIi PEXUM CEJIEKTUBHOTO JOCTYyNa K CUTHAJIaM CITyTHUKOB CHCTE-
Mol [ JIOHACC?

10. Kak Ha3pIBaeTCs pa3feieHuE CUTHAJIOB CIyTHUKOB cucteMbl GPS?

11. C kakoil TOUHOCTBIO MOJIB30BATENb MOKET MOJTYUYUTh CBOE€ MPOCTPAHCTBEHHOE
MECTOTOJIOKEHHE 110 OTKPBITHIM K010BbIM curHasiam cucteM GPS/I'JIOHACC?
12. Yto takoe apemepuipl ciytHukoB GPS/TTJIOHACC?

13. B yem otnuume pexuma nocToOpaboTKH CITyTHUKOBBIX H3MEPEHUH OT pexXuma
peanbHOrO0 BpEMEHM?

14. Jlns yero HeoOX0AMMO BBITIOJIHATh YPABHUBAHHUE CITyTHUKOBBIX H3MEPEHUI?
15. Uto xapakrepu3yeT cpelHeKBaipaTHUecKas OINOKa eMHUIIBI Beca?

16. Yto Takoe yCTpONCTBO MPUHYAUTEIBHOTO IEHTPUPOBAHUS CIyTHUKOBOW aH-
TEHHBI?

17. Ha3oBuTE OCHOBHBIE COCTaBHbIE YACTHU KOMIUIEKTa CIIyTHUKOBOI'O 000pyAOBa-
HU I€0JE3UUECKOTO Kitacca?

18. Uto Takoe koHTpoOIEep?

19. Yto Takoe BBIHOC YHKTA «B HATYPY»?

20. lng yero HeoOxoaMMa NPOLEAYpa UHUIIMATIU3ALNUN [TPU BBITIOJHEHUU CITyTHU-

KOBBIX U3MEPEHUN B PEKUME PEAJIbBHOTO BPEMEHHU U KHHEMATUYECKOM pexuMe?

IIpomeskyToUyHasi aTTeCTALMS CTYICHTOB
[IpomexxyTouHast aTTecTalusl CTyIE€HTOB 1o aucuuiuinie «GPS-usmepenus

B I'€OAC3HMHU U KaJaCTpC» IMPOBOAUTCSA B COOTBECTCTBUM C JIOKAJIbHBIMHW HOPMATHB-
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HbIMU akTamu [IBOY u sBisercs o0s3aTeIbHOM.

[IpomexyTouHas arrectanus CTyAeHTOB 1o aucuumuinHe «GPS-usmepenus
B I€O/IC3UU U KaJacTpe» IPEayCMOTPEHA B BHUJIE 3a4€Ta, KOTOPBIA MPOBOAUTCS B
BUJIE YCTHOTO ompoca B (hopme cobecenoBanud. [Ipu sTom, orieHKa Ha 3a4yeTe sB-
JSIETCS KOMIUIEKCHOM, YYUTBIBAIOTCA BCE OLEHKH KOHTPOJIBHBIX MEPOIPHITHI Te-
KyLIEH aTTecTalMy C BECOM, OIPEAEIAEMBIM BEeIyIIUM IpernoaasaTeneM. OneHka
«3a4TEHO» BBICTABJISETCS CTYIEHTY, TOJIBKO €CIM €My MPEIBAPUTEIBHO ObLIN 3a-
YTEHbI PE3YJIbTAaThl YCTHOTO OIIPOCa, KOHTPOJBHOE AOMAIIHEE 3aJaHue (KpUTEpUn
OLICHKHU Ka)KJIOT0 KOHTPOJIBHOTO MEPONPHUATHUS YKA3aHbI BBIIIIE).

TunoBbie BONPOCHI K 3a4eTy

1. Ha3zHaueHue cucTeM TIJIOOAIBHOTO CIYTHUKOBOTIO MO3UIIMOHMPOBAHUA U HUX
MPEAIIECTBEHHUKH.

2. O6mias CTpyKTypa U OCHOBHBIE XapaKTEPUCTUKU COBPEMEHHBIX TJIOOAIBHBIX CH-
CTEM CITyTHUKOBOTO MO3UITUOHUPOBAHUS.

3. KocMuueckuii CerMEeHT CUCTEM TI00aIbHOTO MO3UIIMOHUPOBAHUSI.

4. CerMeHT KOHTPOJISI U YNPABJICHUSI CUCTEMOW CUCTEM TJI00AIbHOTO MO3UIIUOHU-
pOBaHUs.

5. Hazemnnlii cermeHT (cethb IGS).

6. O0mIMe NPUHIMIBI OMPEICIICHUS] MECTOMOJIOKEHUS TIPU TTOMOIIU CUCTEM TIJI0-
OaJIbHOTO TTO3UIIMOHUPOBAHMUSI.

7. O0mias XxapakTepUCTUKa CUTHAJIOB, U3JIy4aeMbIX HABUTAIIMOHHBIMU CITYTHHKA-
MU, U HUX Ha3HaueHWe. Bunapl curHamoB, u3nydaeMble crmyTHukamu GPS u
[''TIOHACC (manpHOMEpHBIE KOJbI, PeKUMBI JJOCTYTIA).

8. OCHOBHbBIE TPUHLMIBI ONpEACIeHUsT NceBaoaaibHOCTEd B cucremax GPS u
I''TIOHACC — ko10BBIi MeTOJ M (Da30BBIN METO/IBI.

9. O06mas xapakTepuCcTHKa UCTOYHUKOB OIIMOOK M OKa3bIBAEMOE UMH BIIMSHUE Ha
pe3yapTarsl no3unronuposanus npu nomomu GPS u I'JTIOHACC.

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

GPS/TJIOHACC no3uuiuoHupOBaHHUS.
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11. Cioco6b! 1 pexrUMBbl TO3UIIHOHUPOBAHUS.

12. IlpyHumnel W METOABI CO3JaHUS TEONE3MYECKUX U CIEIHUAJbHBIX
GPS/TJIOHACC cereti.

13. O6umne npuniunsl ypaBuuBanus reogesudeckux GPS/I'JIOHACC cereil.

14. Tpaucdopmanusa pesynbratoB GPS/TJIOHACC u3mepenuil B 3aJlaHHYIO CHU-
cTteMy KoopauHat. Tpanchopmalius MmiIaHOBBIX KOoOpAuHAT. TpaHchopMaius BbI-
COT.

15.¥mpoliieHHass NpUHIMIHAIBHAS CXeMa YCTpOHCTBa U (YHKIMOHUPOBAHUS
CIIyTHUKOBOT'O IPUEMHHKA.

16. Kiaccudukanus CiyTHUKOBOrO O0OpynOBaHMs (CUCTEMHas KilacCU(PUKaLus,
KJaccuukaius mo BujgaM NpUHUMAEMOTO CUTHAJA).

17. CoBpemeHHOE MporpaMMHOE oOecredueHue Jijisi 0OpabOTKU JaHHBIX T100alb-
HOT'O CIyTHUKOBOI'O MO3UIIMOHUPOBAHUS, €0 KJIaCCU(PUKALUI U OCOOCHHOCTH HC-

IIOJIBb30BaHU:I.

Kpurepumu BbicTaBjieHNsI OLIEHKHU CTY/I€HTY HA 3a4eTe
no aucuuiuinie «GPS-usmepenus B reoie3suu u KajgacTpe»:

Bbanabl Ouenka 3a-

(periTHH- Jera TpebdoBanus Kk c(pOPpMHPOBAHHBIM KOMIIECTCHIHAM
roBoM

OLICHKH)

OrneHka «3a4TeHO» IPU CJauy 3a4eTa BBICTABIISIETCS CTY/I€H-
Ty, €CJIM OH YCBOWJI ITPOrPaMMHBII MaTepHral 1o JUCIH-
IUTMHE U 3HAeT MPUHIUIBI 00paObOTKU MPOCTPAHCTBEHHBIX
re0/1e3MYECKUX JaHHBIX C TOMOIIBI0 HH(POPMAITMOHHBIX
texHosoruii (I1IK-10), npuHuunuanbHOe yCTPOHCTBO, METO-
100 - 61 nuky npumeHeHus: coppemeHHoro GPS/I'JIOHACC o6opy-
JIOBaHWH, IPUHLIUIIBI QYHKIIMOHUPOBAHUS U METOIUKY HC-
I10JIb30BAHNS COBPEMEHHBIX TPOIPAMMHBIX KOMIUIEKCOB,
npenHa3HayeHHbIX 1 00paboTku nanHeix GPS/T'JIOHACC
U3MEPEHUH, COBpEMEHHOE COCTOSIHME HAYKU B 00JIACTH pas-
pabOTKU ¥ IPUMEHEHHSI COBPEMEHHBIX CUCTEM TJI00AIBHOTO
crnyTHUKOBOro nozutinonuposanus (ITK-11).

YMeet BBIOUpaTh METOJIBI M OCYIIECTBISITE 00paboTKyY mpo-
CTPaHCTBEHHBIX I'€0J€3NUYECKUX JAaHHBIX C TOMOIIbIO UH-
dopmarmonnsix Texnoznoruit (I1K-10), ucnons3osats B npo-
recce Tonorpado-reoie3NIeCKuX U MHbIX paboT COBPEMEH-
Hoe GPS/I'JTTIOHACC ob6opynoBanue, UCIOIb30BaTh B MPaK-
TUYECKOW IEATEILHOCTH COBPEMEHHBIE IPOrPaMMHBIE KOM-

«3a4meHo»
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IJIEKCHI, IpeTHa3HAaYeHHbIE 1151 00paOOTKH TaHHBIX
GPS/TJIOHACC u3mepeHwii, HCTIOIb30BaTh CITyTHUKOBOE
000pys0BaHKE U POTPaMMHbBIE CPEJICTBA /TSl IPOBEACHHUS
MPHUKJIATHBIX HAYYHBIX HCCIICIOBAaHUN B 001aCTH Teoae3ude-
CKoro obecneveHus 3emieycrporcrsa u kaaacrpa (ITK-11).
Brnaneer HaBpIKaMU 00OOIIEHNS U aHAIN3a, IIOUCKA U BEIOO-
pa METO/I0B U TEXHOJIOTU 00pabOTKH MPOCTPAHCTBEHHBIX
TeOJIC3NYECKUX JTAHHBIX CPEACTBAMH UH(DOPMAIIMOHHBIX
texnosioruit (I1K-10), HaBbIKaMU UCIIOIB30BaHUSI B IPOIIEC-
ce Tonorpado-reoe3nIeCKUX U UHBIX padoT
coBpemeHHOTOGPS/I'JIOHACC o6opynoBaHusi, UCIIOJIB30-
BaTh B MPAKTUYECKON I€ATEILHOCTH COBPEMEHHBIE MPO-
rpaMMHBIE KOMIUIEKCHI, TpeIHa3HaYCHHbIE Il 00pabOTKU
naaaeix GPS/TJIOHACC u3mepeHuil, HaBbIKaMH CaMOCTO-
ATEJIHHOTO aHaIM3a U UHTEPIIPETAIlH PE3yJIbTaTOB CIIyTHU-
koBbIX GPS/TJIOHACC na6monenuit (ITK-11).

[Ipu STOM, OILIEHKa «3a4TEHO» BBICTABISIETCA CTYIEHTY,
TOJIBKO €CJIH €My MpPEABAPUTEIIBHO 3a4TE€Hbl KOHTPOJIBHOE
JIOMaIIHee 3aJaHue U YCTHBIN OIpoc.

meHee 61

«(He 3aume-
HO»

OlieHKa «He 3aumeH0)» BBICTABISIETCS CTYACHTY, KOTOPBIM HE
3HAET 3HAYMTEIBLHON YacTH MPOTPaMMHOIO Marepuaiia, J0-
MyCKaeT CYIIECTBEHHBIC OMIMOKH, C OOJIBIIUMH 3aTPyIHEHU-
MU BBITMIOJHSAET OOJBIIYI0 YacTh MPAKTHYECKOH paboThI,
YyacTh 3aJaHKs HE MOXKET BRIIOIHUTE. OIICHKA « HE 3a4TCHOY
BBICTABJISIETCA CTYJEHTY, €CJIM OH OCBOMJI HE BCE HE BCE 3HA-
HUS, YMEHUS U HaBbIKU KomneTeHui nucuuruinael (ITK-10,
IIK-11).
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