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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.

Obijectives 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 reoie3uu U Kajacrpe»

Yyebnas aucrumummaa «GPS-u3Mepenus B reoie3un U KagacTpe» pa3padoTa-
Ha ISl CTYJIGHTOB, 00YyYaIoIMXCsl MO HarpaBiieHnio moaAroToBku 21.04.02 3emie-
YCTPOMCTBO M KaJacTpbl», Maructepckas nporpamma «I'eonHdopmanmoHHsie u
KaJaCTPOBBIC TEXHOJIOTUM» U OTHOCUTCA K JUCIUILJIMHAM MO BHIOOPY BapHaTUBHOU
yactu O0stoka 1 Juctuminnsl (Moaynn) yaeonoro miana (b1.B.JIB.01.01).

OO0mast TpyA0eMKOCTh OCBOCHHMSI AUCIUILUIMHBI cocTaBisieT 108 gacoB (3 3a-
YETHBIC €UHUIIbI). YUYEOHBIM TUIAHOM MPEAYCMOTPEHBI JEKIIMOHHBIC 3aHATHS (18
4acoB), MpakTuyeckue 3ausaTus (36 yacor), camocTosiTeNibHas paboTa cryaeHTa (54
yaca). @opma KOHTpos — 3adeT. Juciuminna peanusyercs Ha 1 Kypce Bo 2 ce-
MecTpe.

Mecto mucuuminnabl B cTpykrype OIIOIL. OcHoBOM 1 M3y4eHUs JUCLIH-
winHBl «GPS-u3MepeHus B T€0e3nu W KaJacTpe» SIBISIIOTCS MPEANICCTBYIONINE
npeaMeTsl OakanaBpuara - «l'eofe3us» u MarucTpaTypsl - « OCHOBBI KOCMUYECKOU
reojie3un». JucuumnianHa JOruyecky cBsi3aHa ¢ u3yueHueM Kypca «l'eogesnueckoe
U KapTorpaduyeckoe o0ecreyeHne rocyIapCTBEHHOTO KalacTpa HEABUKUMOCTH.

Heabo gucuuniaunbl «GPS-u3MepeHus B reoie3uu U KajgacTpey SBISETCS
TeopeTHYecKasi U MpaKTUYECKas MOATOTOBKA CTYJACHTOB K CAMOCTOSITECIILHOU Jies-
TEJILHOCTH B 00siacTu mpuMmeHeHus cpenacts u meto1oB GPS/TJIOHACC no3uiu-
OHUPOBAHUS TPU MPOBEACHUN HAYYHBIX UCCIEIOBAHUM, a TAKXKE B OCYIIECTBIIE-
HUU TIPOU3BOJCTBEHHOM NEATETBbHOCTH MPEANPUATHI M OpraHu3aluid B 00iactu
3eMJIEYCTPOMCTBA U KaJacTpa.

3ajauM JTUCUUIJINHBI:

— wm3yudenue teopernuecknx ocHoB GPS/TJTIOHACC-TexHomoruii;

— W3y4YCHHE CPENICTB U METOJO0B mnpaktudeckoro npumenenus GPS/T'JIOHACC-
TEXHOJIOTU B I€0JI€3UH U KaJacTpe;

— mnpuoOpereHre HaBbIKOB mpakTudeckoro mnpumenenus GPS/TJIOHACC-

TEXHOJIOTHH.



Jnsa yenemHoro u3yuenus: « GPS-u3mepeHus B reoie3un U KajacTpe» y o0y-
YaIOMIMXCS TOJDKHBI OBITH CPOPMHUPOBAHBI CIEAYIONINE MPEABAPUTEIbHBIE KOMIIE-
TEHIIUU:

- CHOCOOHOCTH K CaMOOpPTraHU3allud U caMO00pa30BaHUIO;

- CIOCOOHOCTh OCYIIECTBISITh MOUCK, XpaHEHHE, 00padOTKy W aHAlIU3 WH-
dbopmanu U3 pa3TUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, MPEACTABIATH €€ B Tpelye-
MOM (opmaTe ¢ UCIOIB30BaHNEM MH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX
TEXHOJIOT UM,

- CIOCOOHOCTH MCIIOJIb30BaTh 3HAHUS COBPEMEHHBIX TEXHOJOTUH MPHU MPOBe-
JICHUH 3eMJICyCTPOUTEIBHBIX M KaJaCTPOBBIX PalboT.

[Tnanupyemblie pe3ysbTaThl O0OYUYCHHUS 110 JAHHOW AUCHUILTUHE (3HAHMS, YMe-
HUSl, BIAJCHUS), COOTHECEHHBIE C TNIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHUS 00pa-
30BaTENIbHON MPOrPaMMBbl, XapaKTepU3YIOT 3Tanbl (OPMHUPOBAHUS CIETYIOIMINX

KOMIIETEHITUH.

Koa n popmyin-
POBKa KOMIIETEH- Jransl GopMUPOBaAHUSA KOMIIETEHIIUH
107071

(IMK-10)

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

WCTOYHUKH, CPEJCTBA M METOJBI TMOJydeHUs W 00pa-
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 oOpaborkn ['HCC-
OHHBIE TEXHONIOTHH U | y\jeer HaOJIIOICHUMN;

KPUTHUYECKH €€ OLIEHUBATh KayeCcTBO MOJy4aeMbIX B Ipolecce Habro-
OCMBICJTHBATh JCHUH W TIOTYYaeMBIX W3 aHAJTUTHYECKHX IIEHTPOB

T'HCC-pgaHHBIX;

B COBEPIICHCTBE HHCTPYMEHTAMHU U METOJIaMH TIOJTyde-
HUs U 00paboTku MHpopMaIK, He0OOXOAUMOH 11 00-
BIANCCT | pnagorku ' HCC-Habimronenuii;

B COBEPUICHCTBE METOAAMU U MHCTPYMEHTAMH aHaJIN3a
kagectBa  HCC-naHHBIX.

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

ocHOBbl (pyHkuuonupoanus ['HCC wu anmapaTypsl
3HacT nojib3oBaTens; Metoabl nposenenus [HCC nHabmrome-
HUN ¥ UX MaTeMaTU4YeCcKoil 00paboTKH;




KOMIIJICKCHI, I'€OJ€C-

3uueckue u Gorto- HCIIOIh30BaTh armapaTypy MoJab30BaTessl U MPOBOIUTH
rpaMMETPUYECKHUE yMeeT ocHoBHbIe B 16l ' HCC-Ha0mro1eHumi;

pubOpEI 1 060PYH0- obpabateiBaTh ocHOBHBIC BUbI [ HCC-Habmonenunii u
BaHWeE, MPOBOJIUTH UX OIICHUBATh KAYECTBO MOJYICHHBIX PE3YJIbTATOB,;

cepTUu(UKAIHIO 1
TEXHUYECKOE 00CITy-
KUBAHUE

CPEICTBAMH M METOJAMH MPOBEJICHUS BCEX BHUIOB
I'HCC-nabntonenuii as peuieHus npou3BOoACTBEHHbBIX
BIANCCT | y gay4yHBIX 3a[a4; METOJAaMH IIyOOKOro aHalu3a I10-
Jly4aeMbIX Pe3yJIbTaTOB HAOIIOJCHUN M MX MaTeMaTH-
4ecKoi 00paboTKH.

Jiis popMupoBaHUS BBIINICYKA3aHHBIX KOMIIETEHIIMN B paMKaxX JUCIUTUIMHEI
«GPS-u3mepenus B reo/1e3un U KajacTpe» MPUMEHSIOTCS CIEeIyI0IINe METOIbI aK-
TUBHOIO/ MHTEPAKTUBHOIO OOY4YEHHMs: IMpaKTHUEeCKHe paboThl, JeKuusa-Oecena,
JCKIUS-TUCKYCCHSI.

l. CTPYKTYPA UCOJAEPXKAHUE TEOPETUYECKOM YACTH

KYPCA (18 UAC.)

Tema 1.00mue mosoxkenusi. CTpyKTypa CUCTEM IJ1002JIbHOTO MO3UIUOHUPO-
BaHus (4 gac.)

BBeaenue B npeamet u oomue moyioxkeHus. Victopust pa3Butrs METOJA0B KOOPIH-
HATHBIX OMPEACIICHUI U CUCTEM CITyTHUKOBOTO MO3UITMOHUPOBaHUsA. CHUCTEMBI KO-
OpIVHAT M BPEMEHU, HCIOJb3yeMble B CHCTEMax TJIO0ATHHOTO MO3UITMOHHPOBA-
HUsi. OpOUTHI HABUTAIIMOHHBIX CHYTHUKOB. CTPyKTypa CHUCTEM T100aJIbHOTO TO-
3uIMOHUpoBaHus. CUrHabI, TIepejaBacMble HABUTALIMOHHBIMU CITYTHHUKAMH.

Tema 2. OcHOBbI (PYHKIIHOHUPOBAHUS CHCTEM IJ1002JbHOI0 MO3MLIMOHMPOBA-
Hus (6 gac.)

[IceBnogaibHOMEpPHBIE U3MEPEHUSI B CUCTEMAX II00ATBHOTO MO3UIIMOHUPOBAHUS
— (a30BbIil U KOJOBBIH MeTObI. OcoOCHHOCTH UX peanu3anuu. GakTopkl, BIUSIO-
[[ye Ha pe3yJIbTaThl CITYTHUKOBBIX. PEKUMBI CIIyTHUKOBBIX U3MEPEHUN U METOIbI
X MaTeMaTHYEeCKOH 00pabOTKH.

Tema 3. O0padoTKa CIyTHUKOBBIX M3MEPEHUI U MPAKTHYECKOE NPUMEHEHHUE

TEXHOJIOTUH I100aJbHOr0 CIIYTHUKOBOI0 NMO3MIMOHMpPoBaHus (8 uac.)
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VYpasuuBanue cnyTHUKOBBIX u3Mepenuit GPS/I'TJTIOHACC. I'eomerpuueckuii ak-
Top. ['ocynapcTBeHHble Teoae3ndeckre cnyTHUKoBbie cetu PD. Tpanchopmupo-

BaHUC PC3YJIbTATOB CIIYTHHKOBOTO IMTO3WUIIHOHUPOBAHMUA. AXKTHBHBIC U ITaCCUBHBIC

GPS/TJIOHACC cermn.

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

3ausTue 1. Cucremnl koopaunar (6 yac.)

[Tpeobpa3zoBanus KOOPAMHAT.

1. ITpocTpaHCTBEHHBIE MPAMOYIOJIBHBIE CUCTEMBI KOOPAMHAT U UX MPAKTUYECKOE
IIpUMEHEHUE I 00pabOTKU U aHAJIN3a PE3yJIbTaTOB CIYTHUKOBBIX U3MEPEHUM.
2. DnauncouganbHble CUCTEMbI KOOPJMHAT U UX MPAKTHYECKOE MPUMEHEHUE IS
00pabOTKH U aHaM3a PE3YIbTATOB CITYTHUKOBBIX U3MEPEHUH.

3. JIoKkaJIbHBIE CUCTEMBI KOOPJIMHAT M UX MPAKTUUYECKOE MPUMEHEHUe i1 o0pa-
OOTKH U aHAJIM3a PE3yIbTaTOB CIIYTHUKOBBIX U3MEPEHUM.
3ansTue 2. [l.iannpoBaHMe ceaHCOB CIYTHUKOBBIX U3MepeHuii (4 yac.)

1. OGm1as KOHUENIUS TIIAHUPOBAHUS CITYTHUKOBBIX HAOJII0ICHU.
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 IJ100AJIbHOTO TTO3UIIMOHUPOBAHUS.
3ansTue 3. 3HaKOMCTBO €O CNYTHUKOBBLIM reoae3udeckum GPS/TJIOHACC
o0opynoBanueM (4 yac.)

1. Cocras kommuiekta GPS/I'JTIOHACC o60pynoBaHus re0/1e3M4eCKOTo Kiacca
2. OyHKIMU U PEKUMBI BBITTOJTHEHUS CITYTHUKOBBIX H3MEPEHHUI
3. [lepenayda qaHHBIX MOJIEBBIX U3MEPEHUN B KOMIIBIOTEP
4. IlepBUYHBIN KOHTPOJIb PE3YJIbTATOB CTYTHUKOBBIX U3MEPEHUN
3ansitue 4. ®opmarel 3anucu U oomMena 1anubiMu GPS/T'VIOHACC u3mepe-

Huii (4 gac.)



1. Mexnaynapoausiii popmart 3anucu u oomena nanabimu GPS/TJIOHACC u3me-
penuii RINEX. IlpuHumnel noctpoeHus, CTPYyKTypa, NPAKTUYECKOE HCIOJb30Ba-
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 pa3inyHbie (POopMaThl 3aMMcy 1 0OMEHA JaHHBIMU

3ausitue 5. BoinosiHenne cnytHukoBbIX GPS/I'JIOHACC u3mepenuii B pa3-
HBIX pe:xkumax (5 yac.)

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. 3aBepieHue paboThI ¥ 3aITUCh MOJIYYCHHOU HH(OpMaIuu

3anstue 6. [lonroroBka k nporpammuoii 00padorke GPS/I'JIOHACC u3me-
penumii (3 yac.)

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

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

3aunsitue 7. [Iporpammuas oopadorka GPS/T'JIOHACC u3mepeHuii B pa3HbIX
pexumax (4 yac.)

1. JletanpHOE OmnMMcCaHWE C OJJHOBPEMEHHOMN MPAKTUUECKOW TEeMOHCTpaluei mpo-
1ecca 00pabOTKU JaHHBIX CITYTHUKOBBIX U3MEPEHUH, BHIMOJHEHHBIX B Pa3HbBIX pe-
KUMaAX

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

3. ®opMupoBaHUE OTYETOB 0OPAOOTKH TAHHBIX, 3aITUCh PE3YJIHTaTOB 00PaOOTKH



3ansaTue 8. I'1odanbHble, permoHabHble H HanuoHaabHble GPS/TTVIOHACC
cetu (3 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, miis 06padotku GPS/TJIOHACC usmepenwuii.

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

3ansaTue 9. 3nakomcTBO ¢ pe:xkumom GPS/TVIOHACC u3mepenunii «knHema-
THKA peajibHoro Bpemenn (RTK)» (3 uac.)

1. IToaroroBka 00OpyA0BaHUs U BHIIOJIHEHUE CITyTHUKOBBIX U3MEPEHUN B PEXKUME
RTK («knHEMaTHKa B peajJIbHOM BPEMEHMN)

2. Omnpenenenne KOOpAUHAT MyHKTOB B pexxume RTK

3. BoiHOC yHKTOB B HaTypy B pexxume RTK

I1l. YYEBHO-METOIUWYECKOE 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
YHUCJIe MPUMEPHBIC HOPMbI BPEMEHH Ha BBHITIOJIHCHHE 110 KXKIOMY 33JIaHHIO;

XapaKTEePUCTHKA 3aJlaHUl JUIsl CaMOCTOSITEIBHOM paboThl 0Oy4arouuxcs u
METOJMYECKHE PEKOMEH/IAINH 110 UX BBITIOJIHEHHUIO;

TpeOOBaHUS K TPEICTABICHUIO U OPOPMIICHUIO PE3YyJIbTATOB CAMOCTOSITENb-
HOU paboTHI;

KPUTEPHUH OLICHKHU BBITIOJHEHUS CAMOCTOSITEIIbHON PabOTHI.

IV. KOHTPOJIb JJOCTUKEHUS IIEJENA KYPCA

No Kontponupyemsie OueHouHbIE CpeCTBa -
n/n | momymu/ pasaensi / | Kossl u atans! hopMHpOBaHUS HAaWMCHOBAHHE




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- | Bompock! 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 Ilpak-
pOBaHUSA THYECKOE
VMeer ucrons3oBats | 3aHsATHE Ne
CIIyTHUKOBOE 000py- | 1-2
JIOBaHHE 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-
Taluu Pe3yIbTaTOB
CIIyTHUKOBBIX
GPS/TJIOHACC
HaAOJIFOIEHUN
Tema 2. OcHOBBI [1K-10 | 3nmaer mpuHnumuans- | YO-1 vO-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
(bo-reoIe3nYeCKuX U | 3aHATHE
MHBIX paboT Ne3-5
MEH-
HoeGPS/TJIOHACC
o0opynoBaHue

Bnaneer HaBblkaMu
UCIOJIb30BaHUS B
nporecce Tonorpado-
reoIe3NUECKUX U
MHBIX paboT coBpe-
MEHHO-
roGPS/TJIOHACC
000opynoBaHUs
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Tema 3. OGpa6otka | [IK-10, | 3HaeT meTombr 0Opa- YO-1 YO-1
CIyTHUKOBBIX H3Me- | 11 OOTKH MpOCTpaH- Kontpons- | Bompocs! k
peHuil M mpakTUye- CTBEHHBIX Teo/ie3nue- | Hbli onpoc | 3auety Ne 14-
CKO€  IIpPUMECHEHUE CKMX JJaHHBIX C I10- Bompocst 16, 17.
TEXHOJIOTUH rJ10- Momipio nHpopmaru- | Ne  14-16,
0aLHOTO CITYTHHKO- OHHBIX TEXHOJIOTHUIA; 20.
BOI0 MO3UIIMOHHUPO- npuHIUnel pyakiuo- | [1P-7 Ipak-
BaHUs HUPOBAHUS U METOJU- | THUECKOE

KY HCIIOJIb30BaHUS 3anaTue Ne

COBpPEMEHHBIX MPO- 6-9

rpaMMHBIX KoMIiek- | [TP-2

COB, IIpEHAa3HAYCH- KoHntposs-

HBIX ISl 00paboTKH Has pabora

JAHHBIX

GPS/TJIOHACC u3-

MEpEeHUM

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 TIPOrPAMM-
HBIE KOMILJICKCHI,
npeHa3HAYCHHBIC
JU1s1 0OpabOTKM JTaH-
ueix GPS/TJIOHACC
U3MEPEHUI

Bianeer HaBbIKaMu
00paboTKM MpOCTpaH-
CTBEHHBIX TI'€0JIe3U-
YEeCKHX JIaHHBIX Cpe/l-
CTBaMH MH(pOpMaIu-
OHHBIX TEXHOJOTHA;
HaBBIKAMU TpaKTHYC-
CKOT'O ¥ HAy4HOI'O UC-
M10JIb30BAHUS COBpE-
MEHHBIX IPOrpaMM-
HBIX KOMIUIEKCOB,
npeJHa3HauYeHHbIX
J1s1 00pabOTKM TaH-
Heix GPS/TJIOHACC

V3MEPEHUIN

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

3aTenid, HEOOXOAUMBIC JJI OIICHKH 3HAHWMN, YMEHUH, HaBBIKOB U XapaKTEePHU3YIO-
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e 3Tansl POopMUPOBAHUS KOMIIETCHIIUNA B TIPOIIECCE OCBOSHUS 00pa30BaTEIbHON

porpammsl, peacTabieHsl B [Ipunoxenun 2.

V. CIUCOK YUYEBHOM JIUTEPATYPbHI U UHOOPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JuTEeparypa
(anexmponmvie u nevammbvie u30amUs1)

1. Anemeukud, A. M. Onpenenenue yriioBoil opueHTalUud OOBEKTOB IO CHUT-
HajgaM CIYTHUKOBBIX PaJMOHABUTAIMOHHBIX cHCTeM: 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'eome3nst ¢ ocHOBaMH KajgacTpa. Y4YeOHHUK [UIsl  BY-

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

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

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

nes, J1. 1. 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 aanHbie.— M.: COJIOH-

ITPECC, 2008.— 284 c. Pexxum goctymna: http://www.iprbookshop.ru/8715
JlonosHuTEILHAS JIUTEPATYypPa
(anexmponmvie u nevammvie uz0ams1)
1. NmxenepHas reoaesus: YueOnoe nocodue / Kyzuernos O.D., - 2-e uzn., mep.

u gon. - Bonorna: Uadpa-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 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

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

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

3. ®enoros I'. A. UnkeHepHas reosie3us. Y4UeOHUK - 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/ - odwuimanbHblii caliT HHGOPMAIMOHHO-aHAIUTHICCKHUI
uentp ['NJTOHACC;

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

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

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

V. METOAUYECKHUE YKA3AHUSA 1O OCBOEHUIO
JAUCHUIIJIMHBI

Nzyuenne aucummauabl « GPS-u3Mepenns B Teofie3ud U KaacTpe» BBIMOJ-
HSETCS 10 CIEAYIOIIEMY AJITOPUTMY.

1. Best ocHOBHast TeopeTnueckast 0aza m3naraercs Ha JIEKLUAX, HO TO-
CKOJIbKY ayIMTOPHBIX 4acoB JeKuuii B coorBeTcTBUM ¢ OC BO cocraBusier ropas-
JI0 MEHBIIIYIO YacTh ayIUTOPHOW Harpy3Ku, TO JJIsl YCBOEHHUS MaTepHalla CTyJ/IECH-
TaM TpeaJiaraeTcs caMoCTOsITeNIbHOEe Oojiee IIyOOKoe H3ydeHHE TEOPETHUYECKOIro
MaTepuana.

CTyneHT B TEYEHHM CeMEeCTpa JIOJDKEH CaMOCTOSITENIbHO HallTH U mpopado-
TaTh MH(OPMAIMIO, UCHOJIb3Ysd BCE JIEKLUHH, MPEAJIOKEHHBIA MpernojaBaresieM
rJIoccapuii, pEeKOMEHIOBaHHYI0 y4eOHO-METOAMUYECKYIO JIUTEeparypy U uHpopma-
[UIO U3 MHTEPHETOBCKUX MCTOYHUKOB ISl (POPMUPOBAHUS COOCTBEHHBIX OTBETOB
10 caMOKOHTpouto. [IpenogaBaTenb KOHTPOIUPYET PE3YJIBTAT YCTHBIM OIIPOCOM H

KOHTPOJILHOM pabOTOM.
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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/

2. IlpakTuueckas 4yacTh Kypca, KoTopas (OpMHUPYET OCHOBHbIE YMEHHUS U
HaBBIKH, NPEACTaBICHA MPAKTUYECKUMHU 3aHSATUSMU, HA KOTOPBIX CTYIAEHTHI BbI-
MOJIHSIOT 3a/IaHUsI B KOMITBIOTEPHOM KJIacce, B TaOOpaTOpUU 3HAKOMSTCS ¢ 000py-
JIOBaHUEM, METOJIUKON €ro MCTIONb30BaHUS U 00paOOTKOM pe3yNnbTaToOB CITyTHUKO-
BbIX HaOmro/ieHuid. B mpornecce yCBOEHUSI TEOPETUUECKON U MPAKTUYECKON YacTu
MPOBOJISATCA KOHTPOJIbHBIE paOOTHI M YCTHBIN OMPOC.

3. Bo BTOpOIi MTOJIOBUHE CEMECTPA CTYACHTY MPEAIAraeTCsl CaMOCTOSATEIIBHO
NOATOTOBUTHCS 3aueTy. CTYyIEHT JO0DKEH MpopadoTaTth MHGOPMAIIUIO, UCTIONb3YS
BCE JIEKIMM, NPEIJIOKEHHBI MPENnoaBaTesieM IJ0CCApUid, PEKOMEHIOBAaHHYIO
y4eOHO-METOJIMYECKYIO JIUTEepaTypy M uH(popmainuio u3 HMHTepHEeT-UCTOYHUKOB
U1t pOpMHpPOBAHUS COOCTBEHHBIX OTBETOB.

4. Jlna caMmocTosATENbHOM pabOThl B 3TOW YaCTU CTYAEHTY Mpe/jiaraercs Bbl-
IIOJIHEHHE CAMOCTOSITEIBHOIO YIPAXHEHUS B KAYECTBE JIOMAIIHETO 3aJaHUS U
C/Iayyl €ro MPenoJaBaTeNo Kak KOHTPOJIbHON paboThI.

5. 3ayeT BbICTaBiIseTCS B OOLIEH COBOKYMHOCTH C YYE€TOM 3aUYT€HHON KOH-
TPOJBHON pabOThl, Pe3yIbTATOB KOHTPOJIbHBIX OIPOCOB U PE3YJIbTATOB 3aYETHOIO

onpoca-cobece0BaHuUs.

VIl. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U1
N ITPOI'PAMMHOI'O OBECIIEYHEHUA

B mporecce ocymiecTBieHusI 00pa30BaTEILHOTO MPOIEcca MO IUCIUTUTHHE
«GPS-uamepeHuss B TeoAE3MM W KaJacTpPe» HCIOJB3YETCS MPOrpaMMHOE
obecneuenne a1 oopadotku GPS/TTTIOHACC usmepennii Credo THCC, Trimble
Business Center, Magnet Office Tools wim ux Gonee coBpeMeHHbIE BEPCHH HIIH
aHAaJIOTH.

[Tpu ocymiecTBiIeHUU 00pPa30BATEIHFHOIO MPOIIECCa UCTIONB3YIOTCS CIIECAYIO-
e NHPOPMAIMOHHO-CITPABOYHBIC CUCTEMBI:
1. JocTtym K »SJIEKTPOHHOMY 3aka3y KHUT B Oubmmoreke JIBOY

http://lib.dvfu.ru:8080/search/query?theme=FEFU
14



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

2. Joctym K HOpMaTHBHBIM JokymeHTam JBO®Y, pacnucanuto

https://www.dvfu.ru/

ViIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JANCHUIIJINHBI

JIist ocyiiecTBiieHHs] 00pa3oBaTEIbHOTO Mpoiecca no auciuiuinie « GPS-
U3MEpPEHHs] B TE€OJE3UM U KaJacTpe» CYIIECTBYET CIEAyIolee MaTepuaibHO-
TEXHUYECKOE 00ecrieueHHe:

- KOMIIBIOTEPHBIM KJacc ¢ MYyJIbTUMEAUMHBIM 000pyAOBaHUEM (TTaHEeNb
LGFLATRON, npoektop MITSUBISHIVLT-TX320LP) u ¢ 15 paGounmu me-
cramu HPdc7700 B cocraBe: monutop LCD, kiaBuatypa, kommnbstrotep HPdAc7800
CMTT6750, UBIT APC 7495 RRV- 16 mt. meeTcst 31eKTpOHHBIE TPOTPAMMHBIE
KII0un Ha mporpammuoe obecreucHue Trimble Credo THCC, Trimble Business
Center, Magnet Office Tools.

- JJabopaTopusi MOHUTOpPHUHTAa reocdep (mocTossHHOACHCTBYIOMIAs, OazoBas [ HCC-
cranius (PrinCe NRG1 u Topcon GB-1000).
- 4 xommekta ' HCC-npuemankos Topcon GB-1000 u Topcon Legacy.

B nensax obecnieuenus crieuaibHbIX YCIOBUM 00yUeHUs WHBAIUJIOB U JIMII C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710poBbs B JIBDY Bce 3manus 060pya0BaHbI
naHgycamu, JudTaMH, TOJIBEMHUKAMH, CICIHAIN3UPOBAHHBIMA  MECTaMH,
OCHAIIIGHHBIMU ~ TYyaJIETHBIMA  KOMHAaTamMH, TaOIuykamMu  WHGOPMAIIMOHHO-

HaBHFaHHOHHOf/'I MOAACPIKKH.
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IIpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOUN ®EJEPALTN

denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOU
PABOTbBI OBYYAIOLIUXCS
no nucuniuinie «GPS-u3Mepenns B reojie3ud U Kajgacrpe»

Hanpasiaenue noarorosku 21.04.02 3emiieycTpoiicTBO M KagacTpbl

Maructepckas nporpamma «I'eonHpopMaloHHbIE U KaJaCTPOBBIE TEXHOJIOTHUNY
®opmMa MOATOTOBKH OYHAS

BiaaaguBocTok
2018
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[Inan-rpaduk BRIMONHEHUSI CAMOCTOSTENIbHOM pabOTHI MO TUCIUIUINHE

«GPS-u3mepenus B reoie3un U KaaacTpe»

Ne JaTa/cpoku BbI- Bun camocrositesqib- | [Ilpumepnbie | @opma KOHTPOJIA
MOJIHEHM I HOI1 padoThbI HOPMBI Bpe-
n/n MCHHU Ha
BBIIIOJIHCHUE

1. 25.02-20.06 [TonroroBka k 16 wac. | YcrHBIN ompoc
KOHTPOJIBHOMY
ompocy

2. 20.05 - 20.06 Brimonxnenne koH- 20 gac. | KonTtposbHas pabo-
TPOJIBLHOIO 33a]1a- Ta
HUS

4. 15.06-06.07 IToaroroBka k 3a- 18 ygac. Y cTHBIN onpoc
4yeTy

1. CtygeHtam mpenjaraercsi CaMOCTOSITEIbHO TOATOTOBUTHCA K IPOMEXKY-
TOYHBIM KOHTPOJIbHBIM YCTHBIM OIpocaMm. JlJis 3TOro CTYIEHT JOJKEH Impopado-
TaTh TEOPETUYECKUE OCHOBBI, IIOJYYEHHBIE HA JIEKIIMHA U B XOJI€ CAMOCTOSATEIbHBIX
3aHATUHN, & TAKKE MAaTEPUAIIbl PAKTUYECKUX 3aHATHM.

KoHnTtposnbHblii onpoc onenuBaercd no 100-0anbHO cUCTeME M CUMTAETCS
3a4TEHHBIM TP Habope oOyuaromuMces He Menee 60 0asioB.

2. JInst opraHu3anum caMOCTOSATEIBHON paOdOThI IO AUCHIHUIIIINHE B KAYECTBE
0053aTE€ILHOTO 3JIEMEHTA CTYJIEHTaM IpeAJiaracTcs BBINOJIHEHUE KOHTPOJBHOTO
JIOMAIITHEeTO 3aJaHus-yrnpaxHeHuss no teme «lIporpammuas o6padotka GPS-
WU3MEPEHUN B TECTOBOM CIYTHUKOBOM T€OJE3MYECKON CETH C LENBI0 MOJYy4YECHUS
KOOPJIMHAT ONPEIEIIEMOTO IyHKTA B MECTHOM CUCTEME KOOPAUHAT U BBICOT»

CyTp 3aJaHMs 3aKIOYAETCS B CIEAYIOUIEM: KAaXKIbIA CTYIEHT IOJIy4aeT
Ha0Op TecTOBBIX NaHHBIX cyTHUKOBBIX GPS mnn GPS/TJIOHACC HabnroneHuit u
BBITIOJIHAET CAMOCTOATEIbHYI0 UX 00pabOTKy € LIEJbI0 OLICHKH KadecTBa U3Mepe-
HUN U MOJYYEHUs] TPOCTPAHCTBEHHBIX MOJIOKEHUN KaXIOTo MyHKTAa TECTOBOM ce-

TH.
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[Ipu craue KOHTPOIBHOTO 33aHUS MPEJOCTABISAETCS OTUET C pe3yIbTaTaMu
pacueToB, a Tak)Ke MPOU3BOJUTCS UHIUBUAYaIbHAs Oecena mo 0COOEHHOCTSM BbI-
HOJIHEHUST pabOThl C MPUMEHEHUEM MPOTrPAMMHOIO MAKETa, B KOTOPOM IPOU3BO-
nuTcst 00pabdoTKa HAOIIOIEHUH.

KoHTponbHOE 3a7aHue cuuTaeTcs BBINOJIHEHHBIM U 3a4T€HHBIM B Cllydae
IPABWJIBHOTO BBIIIOJIHEHUSI PACUETHONW YAaCTU U YBEPEHHBIX M KOPPEKTHBIX KOM-
MEHTapUEB METOIMKH €€ MOJyUYEHHUS], U MTOJIy4eHUS OLICHKH BbIie 60 0amios.

3. CryneHTaMm npezaiaraercs CaMOCTOSITENIbHO MOATOTOBUTHCS 3a4ETHO-
My ormpocy. IIpy 3TOM CTyIEHT AOKEH CaMOCTOSTEIbHO HM3YyYUTh MATEepUabl
JEKIMOHHBIX W TPAKTHYECKUX  3aHATHH, PEKOMEHJOBaHHYI0  y4eOHO-
METOJUYECKYIO JTUTEpaTypy U HH(popMalnio u3 IHTepHEeT-UCTOUHUKOB.

Takum oOpa3zoM, B 00111l COBOKYITHOCTH MPHU BBIMOJIHEHUH BCEH CaAMOCTOS-
TENbHOM pabOThl CTYJIEHT F'OTOBUTCSA K KOHTPOJBHBIM ONpOcaM U paboTeu,B KO-

HCYHOM CUCTC, K 3a4CTYy.
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IIpunoxenue 2

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKOI ®EJEPAILIN
denepanbpHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHUE
BBICIIIETO 00Pa30BaHMs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NHKEHEPHAS IIKOJIA

P®OH/J ONEHOYHbLIX CPEIACTB
no qucuuminne « GPS-usMepeHus B reoe3nu U Kajgacrpe»

Hanpasiaenune noaroroBku 21.04.02 3emiieycTpoiicTBO M KagacTpbl

Marucrtepckas rnporpamma «I'eonH(popMaIMOHHBIE U KaJJaCTPOBBIE TEXHOJIOT U
®opmMa MOATOTOBKH OYHAS

BaaauBocTok
2018
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MMacnopt ®OC

Koxa u ¢popmyiu-
POBKAa KOMIIETEH- dranbl GOPMUPOBAHUS KOMIIETEHIIUN
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
HCTOJIb3Ys COBpE- LIEHTPOB, HeoOXxomumblie nis  ob6padorku ['HCC-
MEHHbIC HH(pOpMaIu- HaOJII0ICHU;
yMeeT
OHHBIE TEXHOJIOTHH U OLIEHUBATh Ka4eCTBO MOIy4aeMBbIX B Ipolecce HalIro-
KPUTHUYCCKH € JCHUM W TOJy4YaeMblX W3 aHAJIUTUYECKUX LEHTPOB
OCMBICIIUBATh T'HCC-pgaHHBIX;
B COBEPIICHCTBE HHCTPYMEHTAMU U METOJAMH TIOJTy4de-
HUS 1 00paboTKN WH(pOpMaIMU, HEOOXOIUMOH I 00-
BJIajgeeT pabotku ['HCC-nabmroneHuit;
B COBEPIIICHCTBE METOJAAMH M MHCTPYMEHTAMH aHAIIN3a
kadectBa [ HCC-gaHHBIX.
(MK-11) ocHoBbl ¢ynkuunonuposanuss ['HCC wu ammaparyps
CIOCOOHOCTh UCIOJb- | 3HAET nosp3oBarensi; Meroasl nposeaenus HCC nabmrone-
30BaTh MPOrPaMMHO- HUN ¥ UX MaTeMaTUYECKO 00paboTKH;
BBIYHUCITUTCIIbHBIC HCIOJIb30BaTh amnmapaTypy MOJIb30BaTeNs U MPOBOAUTH
KOMIIJICKCHI, I'€o/Ie- ocHoBHbIe Buabl | HCC-HabmroaeHui;
yMeeT
3U4ECKHE U HOTO- obpabarbsiBath ocHOBHBIE BUJbI ['HCC-HaOmroneHuit u
rpaMMeTpHUUYECKHe OILIEHUBATh KaYECTBO IMOJyYCHHBIX PE3YJIbTATOB,;
nprOOpBI 1 000py0- CpEACTBAMM M METOJAMH MPOBEJCHUS BCEX BHJIOB
BaHUE, TIPOBOAUTD UX I'HCC-nabntoneHuii st peleHus: Mpou3BOJCTBEHHBIX
CePTHUKALIIO 1 BJaJIeeT | M HAay4yHBIX 3ajJay; METOJaMH INIyOOKOro aHajiu3a Io-
TEXHHYECKOe 00CITy- Jy4aeMbIX PE3yIbTaTOB HAOMIOJEHUN M UX MaTeMaTH-
KHBAHUC YyecKoil 00paboTKH.
Ne KonTponupyemsie OneHouHble CpeCTBa -

n/n | momymnu/ pasaens /

Konp! u sTans1 popmupoBanus

HaMMCHOBAaHUC
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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- | Bompock! 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 Ilpak-
pOBaHUSA THYECKOE
VMeer ucrons3oBats | 3aHsATHE Ne
CIIyTHUKOBOE 000py- | 1-2
JIOBaHHE 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 Pe3yIbTaToOB
CIIyTHUKOBBIX
GPS/TJIOHACC
HaAOJIFOIEHUN
Tema 2. OcHOBBI [1K-10 | 3nmaer mpuHnumuans- | YO-1 vO-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
(bo-reoIe3nYeCKuX U | 3aHATHE
MHBIX paboT Ne3-5
MEH-
HoeGPS/TJIOHACC
o0opynoBaHue

Bnaneer HaBblkaMu
UCIOJIb30BaHUS B
nporecce Tonorpado-
reoIe3NUECKUX U
MHBIX paboT coBpe-
MEHHO-
roGPS/TJIOHACC
000opynoBaHUs
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Tema 3. OOGpaboTtka
CIYyTHUKOBBIX H3Me-
pEeHHMII W TpaKTUye-
CKO€  NpUMEHEHUE
TEXHOJIOTHI1 IJ10-
0aJbHOTO CITyTHUKO-
BOTO TO3UILMOHHUPO-
BaHUs

[1K-10,
11

3HaeT MeTo bl 00pa-
OOTKH MpOCTpaH-
CTBEHHBLIX I'€0/Ie3Hye-
CKHUX JIaHHBIX C I10-
MO0 HH(pOpMAIH-
OHHEBIX TEXHOJIOTHII;
MPUHIUIIBI PYHKITHO-
HUPOBAHUS U METOIH-
KY UCITOJIb30BaHUS
COBpPEMEHHBIX TIPO-
I'PaMMHBIX KOMITJIEK-
COB, MIPETHA3HAYCH-
HBIX ISl 00paboTKH
JIAHHBIX
GPS/TJIOHACC wus-

MEpEeHUM

YMeer ocylecTBIATh
00paboTKy npocTpaH-
CTBEHHBIX T'€0Ie3HYC-
CKHUX JIAaHHBIX C T0-
MOIIIbI0 HH(pOpMAIU-
OHHEBIX TEXHOJIOTHI;
KCIIOJIb30BaTh B IIPakK-
THUYECKON U HAYYHOH
JIeATEIIbHOCTH COBpE-
MEHHBIE TIPOrPAMM-
HBIE KOMILJICKCHI,
npeHa3HAYCHHBIC
JU1s1 0OpabOTKM JTaH-
ueix GPS/TJIOHACC
U3MEPEHUI

Bianeer HaBbIKaMu
00paboTKM MpOCTpaH-
CTBEHHBIX TI'€0JIe3U-
YEeCKHX JIaHHBIX Cpe/l-
CTBaMH MH(pOpMaIu-
OHHBIX TEXHOJOTHA;
HaBBIKAMU TpaKTHYC-
CKOT'O ¥ HAy4HOI'O UC-
M10JIb30BAHUS COBpE-
MEHHBIX IPOrpaMM-
HBIX KOMIUIEKCOB,
npeJHa3HauYeHHbIX
J1s1 00pabOTKM TaH-
Heix GPS/TJIOHACC

V3MEPEHUIN

YO-1
KoHnTpo:s-
HBIN OIPOC
Bompocst
Ne  14-16,
20.

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

I1P-2
KoHntposs-
Has pabora

YO-1
Bomnpocsl k

3auery Ne 14-
16, 17.

IlIkaJia oueHUBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUI

Orarnsl
Kox u popmynuposka
(bopmupoBaHuUs Kpurepun [Mokazarenu
KOMITETCHIIUH
KOMITETCHITUH
(IK-10) 3HaeT 3HaHWE  HMCTOYHHUKOB, | COCOOHOCTh  TIOKa3aTh
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CIOCOOHOCTH TIOJIy4aTh | (TIOPOTOBBIN) | CPEACTB U METOMAOB IO- | 3HAHHS 0 cucTeMax
U 00pabaTkIBaTh UH- Jy4eHuss U OOpabOTKH | KOOpJAMHAT U BPEMEHH,
dbopmaruio U3 pa3iand- uH(popMalui, HE00XO- | HCTIONIb3yEeMbIX B
HBIX UCTOYHUKOB, UC- JUMOU i 00palbOTKH | cMcTeMax  II00abHOTO
MOJIb3Yysl COBPEMEHHbIE I'HCC-nabiroaeHuit; MO3UIIMOHUPOBAHMS,
uH(pOpPMaIMOHHBIE METOJIOB aHajn3a Ka- | opOuTax HaBUTAIUOHHBIX
TEXHOJIOTHUHU U KPUTHU- yectBa [HCC-gaHHbIX | CIYTHHKOB, CTPYKTYypE
YECKHU €€ OCMBICITHBATH CUCTEM r7100aIbHOTO
MO3UIMOHUPOBAHHS,
peKHMax  CIyTHHUKOBBIX
U3MEpPEHUIl U MeTofax uX
MaTeMaTU4YECKOMN
00paboTku
YMEHHE MOJy4aTh JIaH- | CHOCOOHOCTh  BHIOMpATh
HbIC MEXKIYHAPOJHBIX | pSKUMBI  CIyTHHUKOBBIX
AQHAIUTUYECKUX  IEH- | U3MEPEHUH U METOJIbl UX
TPOB,  HEOOXOJHMMEBIE | MATEMATHICCKOM
st oopadotku 'HCC- | o6paboTkw, CHUCTEMBI
yMeeT Ha0JII0/ICHU; KOOpJIMHAT ¥ BPEMCHH,
(MpoBUHYTHIN) | OLIGHUBATh  KAa4Ye€CTBO | UCIIOJIb3yEeMbIE B
MOJIy4aeMbIX B TIPO- | CHCTeMax  [IOOABLHOTO
necce HAOMIOACHUM U | MO3ULIMOHUPOBAHUS
MOJTy4aeMbIX U3 aHAJH-
TUYECKUX LEHTPOB
I'HCC-pgaHubIx
BJIQJICHHE B COBEPUIEH- | CIIOCOOHOCTH
CTBE MHCTPYMEHTaMU U | mpeoOpa3oBaHUs
METOJIaMHU  TTOJIYYCHHS | KOOPIAUHAT, IOCTPOCHHS
u 00paboTku uHGOpP- | AMarpaMMbl  BHJIUMOCTH
BJIAJIEET Maluu, HEeO0OXOAUMOU | CIyTHHKOB GPS u
(BBICOKUHA) st oopadotku THCC- | TJIOHACC Ha myHKTE
HaOII0ICHUH; HaOmroeHu, 00paboTKH
METOJJaMd U UHCTPY- | © aHanmM3a pe3yIbTaToB
MEHTaMH aHajn3a Ka- | CIIyTHUKOBBIX H3MEPCHUIN
yectBa | HCC-nannbix
(IMK-11) CHOCOOHOCTh  TIOKa3aTh
CIIOCOOHOCTH UCTIONb- 3HaHUA O CUTHaJax,
30BaTh MPOrPAMMHO- nepe1aBaeMbIX
3HaHHWE OCHOB (DYHKITHU-
BBIUHCIUTENbHBIC HABUTAIIMOHHBIMU
onupoBanuss 'HCC wu
KOMIUTEKCBI, T€0/Ie3H- CITyTHUKaMH,
anmaparypsl MOJIb30Ba-
yeckue u (hoTorpam- 3HaeT TMICEB0JATbHOMEPHBIX
. TeNs; METOJBI TIPOBe-
MeTpUYecKue Npubopsl | (ITOPOTOBBIIL) U3MEPEHHSX B CHCTEMax
neunst [HCC mnaOmro-
1 000py10BaHKE, IPO- . r1100aJIbHOTO
JICHUI M UX MaTeMaTH-
BOJIMTH UX CePTHPHKA- - MTO3UITUOHUPOBAHHUS —
4yecKoil 00paboTKu - .
IIUIO U TEXHUYECKOE dazoBblii W KOJOBBIN
o0ciyXKuBaHUE METO/TbI, 0COOCHHOCTSAX MX
peanu3anuu
cer YMEHHE HWCIOIb30BaTh | CIOCOOHOCTh TMPUMEHSTH
™ .\ | ammapatypy TOJIb30Ba- | ypaBHUBaHUE
(IpOIBUHYTBHIN)

TSI U INPOBOJAUTH OC-

CIIYTHHKOBBIX HU3MEP SHUH
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HoBHEIe Bunsl I'HCC-

GPS/TJIOHACC,

HaOJI0ICHUH; 00pabaThIBaTh
oOpabaTeiBaTh OCHOB- | HAOJIIOICHHS

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

BaTh Ka4eCTBO IIOJIY- | CITyTHUKOBBIX ceTe,
YEHHBIX PE3YJIbTATOB peoOpa3oBHIBATH

pe3yJIbTaThl CITYTHHKOBBIX
U3MEPCHUI B pa3InvHbIC
dopMaTel  3amMcu U
oOMeHa TaHHBIMU

CIIOCOOHOCTb  BBIITOJHSATE
BJIaAACHUC CpCACTBAMU

CITyTHUKOBBIE
M METOZIAMH TPOBEJIE- | ~ Ao /m A o C
HiA Beex BHIOB U3MEpEHUs] B  Pa3HBIX
I'HCC-uabironenuii
pPSKHMAX, MPOTPAMMHYIO
JUISL pEIICHHS IPOM3-
00paboTKy
BIIaAEET BOJCTBEHHBIX M HAYY- | ~po - 1HACC
(BBICOKHIN) HBIX 3a7a4; METOJaMH N
U3MEpPEHUl B  pasHBIX
ri1y0oKkoro aHaym3a
pSOKHMAxX,  OIpPEACICHHE
MOJy4aeMbIX  pe3yJib-
KOOpJIMHAT TYHKTOB B

TaTOB HaOJIONEHUIT U
ux MaTeEMaTUYECKON
00paboTku

pexume RTK, BBIHOCUTH
NyHKTBl B  HaTrypy B
pexume RTK

Texymias arrecTanus CTy/IeHTOB.

Tekymas arrecranuys CTyJIeHTOB 1o auciuiuinae « GPS-u3mepenus B reojie-
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
OTIPOCHI, 3aIIUTa KOHTPOJIHHOTO JOMAITHETO 3a/JaHMsI, CAMOCTOSTEILHON pabOTHI)
10 OIICHUBAHUIO (PAKTHYECKUX PE3YIbTATOB OOYUECHHS CTYACHTOB U OCYIICCTBIIS-
€TCS BEIYIIUM TPETOIaBaTCIICM.

OOBeKkTaMu OIlCHUBAHUS BBICTYIIAIOT:

— CTENEeHb YCBOCHUS TEOPETUUSCKUX 3HAHUM;

TEOPETUYECKHE 3HAHMS JWCIMIUIMHBI OICHUBAIOTCS ITOCPEICTBOM KOH-
TPOJILHOTO YCTHOTO OIPOCa, MPU ITOM HCIOJIB3YIOTCS COOTBETCTBYIOIINE KPUTE-
puu onennBanus B 100-6anpHoM cucteme (100-60 6amnoB —«3auteHo», menee 60

0ayioB — «He 3auTeHo»):100-85 OannoB — nposBIEHBI TIIYOOKHE 3HAHUSI KOMIIETEH-
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it guenuiuimabl (ITK-10, T1IK-11) — oTBeT oTimuaeTcs TIyOWHOW W ITOJIHOTON
PACKPBITHSI TEMBI BOTIPOCOB TT0 MOHUTOPUHTY 3€MENBHBIX U MMPUPOTHBIX PECYPCOB,
JIOTUYHOCTHIO, TOCIIEIOBATEILHOCTHIO U aPTYMEHTUPOBAHHOCTBIO 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 BOIIPOCOB JIeJaTh BBIBOABI U O0OOOIIEHUS, JaBaTh apryMEHTHPOBAHHBIE OT-
BETHI, HO JIONYCKAIOTCSI HETOUYHOCTH; /5-60 Oamin — B OTBETE MPOSBICHBI OCHOBHbBIC
3HaHMS BONpocoB komrereHmmid aucturumabl (I1K-10, TIK-11), Ho oTBeT oTinYa-
€TCSl HEJJOCTATOYHOW TIIyOWHOM M TOJHOTOM PAaCKPBITHS TEMbI, HEIOCTATOYHBIM
yMEHUEM JaBaTh apryMEHTUPOBAHHBIC OTBEThI, OTCYTCTBHE JIOTUYHOCTH U TOCIIE-
JIOBATEIPHOCTH, JOMYCKAIOTCS CEPhE3HBbIC OIMMOKH B COACPKAHWU OTBETA; Me-
Hee6(00asuIoB - MPOSIBIICHBI HE3HAHHE OCHOBHBIX BOIPOCOB 3HAHMS KOMIIETEHIIUN
mucnuruinabl (ITK-10, TIK-11): HernyOokoe pacKpbITHE TEMbI, HCYMECHHE J1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, OTCYTCTBHE JIOTUYHOCTH W IIOCJICIOBATEIHLHOCTH,
JIOMTYCKAIOTCS CEphe3HbIE OMMUOKH B COJEPKaHUH OTBETA;

— YpPOBEHbB OBJIAJICHUS MPAKTHYCCKUMU YMECHUSIMH U HaBBIKAMHU OIICHUBACT-
Csl TIO YPOBHIO BBITTOJTHEHHUS KOHTPOJBHOTO JOMAIIHETO 3aJaHUs, TPH 3TOM 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 T€OJIE3MUECKUX JAHHBIX C MOMOIIbI0 MH(POPMAIIMOH-
HbIX TexHomorui ([TK-10); mpuHIMNIMaIsHOE YCTPOUCTBO, METOIMKY IPUMEHCHHUS
cospemernHoro GPS/TJIOHACC o6opynoBaHus, NPUHIUIIE (HYHKITMOHUPOBAHUS
U METOJMKY HMCIOJIb30BaHUSI COBPEMEHHBIX MPOTPAMMHBIX KOMILJIEKCOB, TpEIHA-
3HaYeHHBIX 1711 00paboTku gaHHbIX GPS/T'JIOHACC u3smepeHuii, COBpEMEHHOE
COCTOSIHUE HAyKH B 00JacTH pa3pabOTKU M MPUMEHEHHUS COBPEMEHHBIX CHCTEM
rio0anpHOro cryTHuKoBoro nosunuonupoBanus (I1K-11); pacuerHas yacTh BbI-
noyiHeHa 0e3 ommoboK, chOPMUPOBAH B TPAMOTHO O(DOPMIIEH OTUET O BHITIOJHEHUU

paboTel; MeHee 60 0aIoB - MPOSIBICHBI HE3HAHUS 0A30BBIX OCHOB BOIPOCOB KOM-
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netenimii aucuurnabl ([1K-10, T1K-11): paGota BbINoiIHEHA ¢ OMIUOKaMH, CTY-
JICHT 3aTPyIHSAETCS OOBSICHUTH MPUHATHIC PELICHUS U ACUCTBUS MO UX peaiu3a-
MU, oOpMIIEH CO 3HAYUTENIbHBIMUA HapyUICHUSIMA WJIH BOBCE HE C(OPMUPOBAH
OTYET O BBHIIOJHEHUU 3aaHHS.
KouTtposbHoe nomaniHee 3aj1aHue
Tunosoe koHmponbHOe 3a0anue.

[Iporpammuas obpadbotka GPS-u3Mepenuii B TeCTOBOI CIIyTHUKOBOI Teoie-
3MYECKON CETH C LEJbIO MOJTYYEHUSI KOOPJIMHAT OMPEIETIAEMOT0 TyHKTa B MECTHOM
CHCTEME KOOPJUHAT U BBICOT

Llenv pabomwi: [loHATP TPUHIMIOBI U METOABI MPOTPAMMHOM 00pabOTKU
CIYTHUKOBBIX T'€0JIE3MYECKUX U3MEPEHHM, HayduTbcs 0oOpaldaThiBaTh M ypaBHH-
Batb GPS/T'JIOHACC u3mepeHus, BBHITOJHCHHBIC B PEKUME «CTAaTHKa», OICHHU-
BaTh KaueCTBO BBIUMCJICHHS] KOMIOHEHT 0a30BbIX JIMHUI, HAYUUTHCS YpaBHUBAThH
CIIyTHUKOBBIE T€0/1€3MUECKHE CETU U OLIEHUBATh TOYHOCTh MOJYyYaeMBbIX B Pe3yib-
TaTe KOOPAMHAT IMyHKTOB CeTH U TpaHchopmupoBath ux u3 cucremsl WGS-84 B
MECTHYIO CUCTEMY KOOPJIMHAT U HOPMaJIbHBIX (OPTOMETPUUYECKUX ) BBICOT.

Hano: pesynbrarel ctatndeckux GPS m3MmepeHmii Ha myHKTax reojesuye-
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€3UUYECKOM CETH B MECTHOM CHCTEME KOOpAHUHAT U ban-
TUiickol cucteme BbicoT. B (aiie PNTX.crdaansl TouHbie (KOHTPOJIBHBIC) TE€0 1e-
3uueckre koopAauHaTel myHkTa PNTX.

3aoanue: N3yunthb paboty ¢ nmporpammebiM nakerom Magnet Office Tools
no jgokymeHtaruu ¢upMmbl-ipousBoautenss 110 (TopconTools. Post-processing
Software. PykoBojactBo 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

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

[TocnenoBaTenbHOCTh 0OPAOOTKHU TaHHBIX:
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1)  Co3gaHme 1 HACTPOMKA HOBOTO MPOEKTA.

2)  Wwmmoprt nanusix GPS usmepenuii (B mpoekt RINEX-daiinsr).

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 0a30BBIX JUHUNA MEXKIY BCEMH ITyHKTAMH CETH.

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

6)  YpaBHHMBaHHE CETH C MUHMMAJIbHBIMH OIpaHUYCHUSIMH (OAMH (PHUKCH-
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)  BeimonHeHNE TPOLEAYPHI <JIOKATH3AMUNY CETH. AHAIHU3 TONYYHB-
IIMXCSI HEBSI30K HA MYHKTaX CETU M OTOpakoBKa ommOo4yHoOW mHpopmanuu. Ilo-
BTOPEHUE MPOLIETYPhI 10 MOJYUYEHHUS yIOBIETBOPUTEIBLHOTO pe3ybTaTa (HEBA3KU
HE JO0JOKHBI TPEBBIIATH 17 CM B MJIaHE U 1O BBICOTE).

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

lIpedcmasnenue 6binoIHEHHO20 3A0AHUSL:

B pe3ynbraTe BBINONIHEHUS 3aJaHUS TOJKHBI OBITh MTPE/ICTaBIICHBbI:

1)  aiin npoekTa (¢aiin ¢ pacmmpenuem .ttp). Cm. Briaaky Browsemnpu
OTKPBITUH TTAHEJN MTPOSKTOB JIsl OTIPEACIICHUS] MECTOIIOJIOKEHUS 3TOTO (paiina.

2)  TectoBble (haibl, comepKalime:

A) Otuer 1o HeBsI3KaM TMOJIUTOHOB B CETH

b) Karanor xoopaunat nmyaktoB cetu B cucteme WGS-84 u ux cpennexBa-
paTUYECKUE OMUOKH

B) Karanor koopauHaT MyHKTOB CETH B MECTHOW CHUCTEME U BBICOT M HUX
CpEIHEKBaIPATUYECKUE OLUTHOKH.

Tunoewvle 60NnpoOCvl K KOKMPOJIbHbIM ONpocam
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1. I'me pacnonaraeTcsi Ha4ajao reoleHTPUIECKON CUCTEMBI KOOPAUHAT?

2. YUto Takoe abCoTIOTHOE MO3UITHOHUPOBAHNE?

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

4. YTo Tako€ OTHOCHUTEIBHOE MO3UIIMOHUPOBAaHUE?

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. CymiecTBYyeT JIi PEXHUM CEJIEKTUBHOTO JOCTYyNa K CUTHAJIAM CITyTHUKOB CHUCTE-
Mol [ JIOHACC?

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

11. C kakoil TOUHOCTBIO MOJIB30BATENb MOXKET MOJTYUYUTh CBOE TPOCTPAHCTBEHHOE
MECTOTIOJIOKEHHE 110 OTKPBITHIM KO10BbIM curHasiam cucteM GPS/T'JIOHACC?
12. Yto takoe apemepunpl ciytaukoB GPS/TTJTIOHACC?

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

14. Jl5i1 yero He0oOXOAMMO BBITIOJIHITh YPAaBHUBAHUE CITYTHUKOBBIX U3MEPEHUI?
15. Yto xapakTepu3yeT cpeHEeKBaApaTUIecKasi OumoOKa eJMHUIILI Beca?

16. Uto Takoe yCTpOCTBO MPUHYAUTEIBHOTO IEHTPUPOBAHUS CHYTHUKOBOW aH-
TEHHBI?

17. Haz0BUTE OCHOBHBIE COCTABHBIE YaCTU KOMILIEKTA CITyTHUKOBOT'O 000pY/10Ba-
HUSI T€0JIC3MYECKOTO Kiacca?

18. Uto Takoe koHTpoOIEp?

19. Yto Takoe BBIHOC ITYHKTa «B HATypy»?

20. [ns yero HeoOXoauMa mpoleypa HHUIUAIU3AIUY TIPU BBITIOJTHEHUN CITYyTHH-

KOBBIX U3MEPEHUN B PEKHUME PEAIbBHOTO BPEMEHHU U KHHEMATUYECKOM pexuMe?

IIpomeskyTOYHasI aTTECTALMS CTYICHTOB
[IpoMexyTouHas arrecTanusi CTyJeHTOB no aucuumiuHe «GPS-u3zmepenus

B I'€OAC3MHU U KaJaCTpC» IMPOBOAUTCA B COOTBECTCTBUH C JIOKAJIbHBIMHW HOPMATHB-
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HbIMU akTamu [IBOY u sBisercs o0s3aTeIbHOM.

[IpomexxyTouHast aTTecTarys CTyIeHTOB 1o auciuiuinie «GPS-u3mepenns
B T'€OJIC3UM U KaJacTpe» MPEayCMOTpPEeHa B BUJIE 3a4€Ta, KOTOPBIA MPOBOJIUTCS B
BUJIC YCTHOTO ompoca B ¢hopme codbecenoBanus. [Ipu sTom, orieHKa Ha 3a4eTe sB-
JIE€TCSL KOMILJIEKCHOM, YYUTHIBAIOTCS BCE OLIEHKU KOHTPOJIBHBIX MEPONPUSTUMN Te-
KYIIIEW aTTeCTallui C BECOM, ONpEAEIsieMbIM BEAYIIMM IpenoaaBareneM. OneHka
«3aYTEHOY» BBICTABIIACTCS CTYACHTY, TOJBKO €CIM €My MpeABapUTENIbHO ObLIN 3a-
YTEHBI Pe3yJIbTaThl YCTHOTO OMPOCa, KOHTPOJILHOE JIOMAIlIHee 3a7aHue (KpuTepuu
OILICHKH KaXJI0TO KOHTPOJIBHOTO MEPONPUSTUS YKa3aHbI BBIIIE).

TunoBbie BONPOCHI K 3a4eTy

1. Ha3zHaueHue cuCTeM TIJIOOAIBHOTO CIYTHUKOBOIO MO3UIMOHMPOBAHUA U HUX
MPEAIIECTBEHHUKH.

2. O6mias CTpYyKTypa U OCHOBHBIE XapaKTEPUCTUKU COBPEMEHHBIX IJI00aNbHBIX CH-
CTEM CITyTHUKOBOTO MO3UIITUOHUPOBAHUS.

3. KocMuueckuii cCerMeHT CUCTEM TI00aIbHOTO MO3UIIMOHUPOBAHUS.

4. CerMeHT KOHTPOJISI U YNPABJICHUS CUCTEMOU CUCTEM TJI00QIbHOTO MO3UIIMOHU-
pOBaHMS.

5. Hazemunlit cermenT (cethb IGS).

6. O6mMe NPUHIMIBI ONPEICIICHUS] MECTOMOIOKEHUS MPU TTOMOIIM CHUCTEM TJIO-
OaJIbHOTO TTO3UIIMOHUPOBAHMUSI.

7. O0mas XxapakTepUCTUKA CUTHAJIOB, U3JTy4aeMbIX HABUTAIIMOHHBIMHU CITyTHUKA-
MU, U HUX Ha3HaueHWe. Buuapl curHamnoB, uzny4yaeMble crnyTHUkamu GPS u
['TTIOHACC (manpHOMEpHBIE KOJbI, PeKUMBI JJOCTYTIA).

8. OCHOBHBIC NMPUHLMIBI OMPEACICHUs MCceBAoAATbHOCTEN B cuctemax GPS u
['TTIOHACC — koz10BbIf MeTO M (Da30BBIN METO/IBI.

9. O06mas xapakTepuUCTUKa UCTOYHHUKOB OIIMOOK M OKa3blBAEMOE UMH BIIMSHUE Ha
pe3yabpTarsl no3uuonuposanus npu nomou GPS u I'JIOHACC.

10. Teomerpuueckuit ¢akrop (DOP) wu ero BiausHHEe Ha pe3yJbTaThl

GPS/TJIOHACC no3uuiuoHupOBaHHUS.

29



11. Cioco6b! 1 pexXUMbl TO3UIIHOHUPOBAHUS.

12. IlpuHUMIBI ¥ METOABI CO3JAHHUA TEOAC3UYECKHMX M  CHELHAIbHBIX
GPS/TJIOHACC ceret.

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

14. Tpaucdopmanus pesynbratoB GPS/I'JIOHACC usmepenuit B 3aJJaHHYIO CHU-
cTreMy KoopauHat. Tpanchopmalius MmiIaHOBBIX KOopAuHAT. TpaHchopMaius Bbi-
COT.

15.YupouieHHass NpUHIUIUAIBHAS CXeMa YCTpPOWCTBA M  (DYHKIIMOHUPOBAHUS
CIYTHUKOBOTO MPUEMHUKA.

16. Knaccudwukanus cIyTHUKOBOTO 000OpyAOBaHUsA (CUCTEMHAas Kiaccuukarms,
KJIacCU(UKaLUs 10 BUJIaM IPUHUMAEMOT0 CUTHAJIA).

17. CoBpeMeHHOE TIporpaMMHOE obOecriedeHue st 00pabOTKH JTaHHBIX TJI00ab-
HOT'O CIyTHUKOBOT'O MO3UIIMOHUPOBAHUS, €0 KJIaCCU(PUKALUA U OCOOCHHOCTH HC-

IIOJIBb30BaHU:I.

KpMTepun BBICTABJICHUA OLICHKU CTYACHTY Ha 3a4€TE
o IMCIOMIIJIMHE ((GPS-I/I3MepeHI/ISI B IreoA€3MnU U KaaacTpe»:

Bbanabl Ouenka 3a-

(peiiTuH- yera TpeboBanns k chpopMUPOBAHHBIM KOMIIETEHIHAM
roBoM

OLICHKH)

OreHKa «3a4TEeHO» MPH CIAaYy 3a4eTa BBICTABISETCS CTYACH-
Ty, €CIIM OH YCBOMJI IPOrPaMMHBIN MaTepual no JUCLHU-
TUTMHE W 3HAeT MPUHIUIIBI 00pa0OTKH MPOCTPAHCTBEHHBIX
re0/1e3MYEeCKUX JAHHBIX C TOMOIIBI0 HH(POPMAITMOHHBIX
texnonoruii (I1K-10), npuHIMNMansHOe yCTPORCTBO, METO-
100 - 61 Ky npuMeHenus coppemennoro GPS/I'JTOHACC oGopy-
JIOBaHUH, IPUHIUTIB (YHKIIMOHUPOBAHUS U METOAMKY HC-
M0JIb30BaHUs COBPEMEHHBIX MPOTrPAMMHBIX KOMIUIEKCOB,
npeaHa3HauYeHHBIX 11 00paboTku naHubix GPS/TJIOHACC
U3MEpEeHUH, COBpEMEHHOE COCTOSIHME HayKH B 00JIaCTH pas-
pabOTKH M IPUMEHEHHUSI COBPEMEHHBIX CUCTEM TTI00ATBHOTO
cnyTHHKOBOTO no3uimonupoBanus (I1K-11).

YMeet BeIOUpaTh METOJIBI M OCYIIECTBISITE 00paboOTKyY Tpo-
CTPAHCTBEHHBIX I'€0/IE3NYECKUX JTAHHBIX C IIOMOIIbIO UH-
dopmanmonnsix TexHoxorui (I1K-10), ncrons3oBate B mpo-
recce Tonorpado-reoie3NIeCKuX U MHbIX pabOT COBPEMEH-
Hoe GPS/TJIOHACC o6opynoBaH#ue, UCIIOJIB30BaTh B TIPAK-
THUYECKOH eI TeTbHOCTH COBPEMEHHBIE TPOrPaMMHbIE KOM-

«3a4meHo»
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TUIEKCHI, IPeIHa3HAYCHHBIC Ui 00pa0OTKU JaHHBIX
GPS/TJIOHACC u3mepeHuii, HCIIOIB30BaTh CIYTHUKOBOE
000pyI0BaHUE U TPOTPAMMHBIC CPECTBA JJIsl TIPOBEICHHSI
MPHUKJIATHBIX HAYIHBIX HCCIICIOBAaHUN B 00J1aCTH TeoAe3ude-
CKOro obecreucHus 3emieycrpoiictBa u kagactpa (ITK-11).
Brnageer HaBpIKaAMHU 00O0OIIEHNS U aHAIN3a, IIOUCKA U BEIOO-
pa METOJIOB ¥ TEXHOJIOTUH 00pabOTKU MPOCTPAHCTBEHHBIX
Te0JIC3NYECKUX JTAHHBIX CPEACTBAMH UH(DOPMAIIMOHHBIX
texnosioruit (I1K-10), HaBbIKaMu UCITOB30BaHUSI B POIIEC-
ce Tonorpado-reoe3nIeCKUX U HHBIX padoT
coBpemeHHOTOGPS/T'JIOHACC o6opynoBaHusi, UCIIOJIB30-
BaTh B IPAKTHYECKOH JICATEIHHOCTH COBPEMEHHBIC TIPO-
rpaMMHBIC KOMIUICKCHI, IPeHa3HAYCHHBIC I 00padOTKH
nauabeix GPS/TJTIOHACC u3mepeHuil, HaBbIKAaMH CaMOCTO-
STEIBHOTO aHAJIN3a U MHTEPIIPETAIH PE3yIbTaTOB CITyTHU-
koBbix GPS/TJIOHACC natmoaenuit (ITK-11).

[lpu 3TOM, OlLIEHKA «3a4TEHO» BBICTABISETCS CTYACHTY,
TOJIEKO €CJIH €My MPEABApUTEIHHO 3aYTCHBI KOHTPOJIBHOE
JIOMAIITHEEe 3a/IaHUe U YCTHBIA OIPOC.

MmeHee 61

«He 3aume-
HO»

OlneHKa «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
BBICTABJISIETCS CTYJEHTY, €CJIM OH OCBOMJI HE BCE HE BCE 3HA-
HUS, YMCHHS ¥ HaBBIKK KomrieTeHIH nuctmmuimael (1TK-10,

IK-11).
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