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Abstract

"Modern methods of satellite positioning"

The discipline “Modern methods of satellite positioning” was developed for
students studying in the field of education program 21.04.02 “Land management
and cadastres”, the master program “Geoinformation and cadastral technologies”
and belongs to the disciplines of choice of the variable part of the unit 1 of the edu-
cational 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 "Modern methods of satellite position-
ing" are the previous undergraduate subjects - "Geodesy" and magistracy - "Fun-
damentals of space geodesy." Discipline is logically connected with the study of
the course "Geodetic and cartographic support of the state cadastre of real estate."

The purpose of the discipline "Modern methods of satellite positioning" is
the theoretical and practical preparation of students for individual activities in the
application of tools and methods of global satellite positioning when conducting
scientific research, as well as in carrying out production activities of enterprises
and organizations.

Objectives of the discipline:

- the study of the theoretical foundations of global satellite positioning sys-
tems;

- the study of the means and methods for the practical application of global
satellite positioning systems in geodesy and cadastre;

- acquisition of practical application skills to work with the global satellite

positioning systems.



The following active/interactive learning methods are used to form the ap-
propriate skills within the discipline “Modern methods of satellite positioning”:

practical work, lecture-conversation, lecture-discussion.



AHHOTAIIUA JTUCHUITJIMHbI

«COBpeMeHHI)Ie METOAbI CMYTHUKOBOI'0 NNO3UINUOHUPOBAHU

JMucunminHa «CoBpeMEHHBIE METOJbl CIYTHUKOBOTO MMO3UIIMOHUPOBAHUS
pa3zpaboTaHa Juisl CTyICHTOB HarpasiieHusi moarotoBku 21.04.02 «3emieycTpoit-
CTBO U KaJacTpbl», Marucrepckas nporpamma «l eonHpopMalMOHHbIE U KaJlacT-
POBBIE TEXHOJOTUM M OTHOCUTCS K JUCIUIUIMHAM IO BHIOOPY BapUaTUBHOW 4acTH
osoka 1 Jucuummasl (Moaynu) yaeoHoro miana (b1.B.J1B.01.02).

OO6m1ast TpyA0EMKOCTh OCBOCHUSI NUCHUIUIMHBI cocTaBisgeTr 108 wacoB (3 3a-
YETHbIC €UHUIIbI). YUEOHBIM IUJIAHOM MPETyCMOTPEHBI JIEKITMOHHBIE 3aHITHs (6
yacoB), npaktuueckue 3ausatus (10 yacoB), camocrositensHas pabora ctynenta (92
yaca). @opma KOHTpOJIA — 3aueT. JucuumirnHa peanusyercs Ha 1 Kypce.

OcHOBOW 117151 U3y4YEHUS JUCUUIUINHBI « COBPEMEHHBIE METO/IbI CITyTHUKOBOTO
MO3UIIMOHUPOBAHUSY SBIISIETCA MPEIIISCTBYIONINI TpeaMeT OakanaBpuarta - «I eo-
Je3UsD» U MarucTparypsl - « OCHOBbI KOCMUYECKOM IreoJie3un». JuCuuIuInga JIOTr-
YEeCKHU CBSI3aHA C U3ydeHHeM Kypca «I'eoge3nyeckoe u kaprorpaduieckoe odecrie-
YEHUE TOCYIAPCTBEHHOIO KalacTpa HEABUKUMOCTH.

Heabo aucuuniannabl « COBpEMEHHBIE METOJIbl CITyTHUKOBOI'O MO3UIIMOHH-
pPOBaHUS» SIBJISIETCA TEOPETUYECKash U MPaKTHYECKas MOJrOTOBKA CTYAEHTOB K ca-
MOCTOSITEJIbHOM JeSATeTbHOCTA B 00JIACTH MPUMEHEHUsI CPEJICTB U METOJOB TJIO-
OaJIbHOTO CITyTHUKOBOT'O MO3UITMOHUPOBAHUS TIPU MPOBEICHUN HAYYHBIX UCCIIEI0-
BaHUH, a TaKKe€ B OCYILECTBICHUU MPOU3BOJICTBEHHOUN NEATEILHOCTH MPEINpHsi-
TAW U OPTaHU3ALMM.

3amauyu TUCUMILIHHBI:

— M3Y4YEHHE TEOPETUUYECKUX OCHOB CHUCTEM TJIO0ATBHOTO CITyTHUKOBOTO TMO3UIIH-
OHUPOBAHUS;

— H3y4YCHHE CPEJICTB U METOJIOB MPAKTHUUECKOTO IPUMEHEHHS CUCTEM TI100aIbHO-
ro CIIyTHUKOBOTO MO3UIIMOHUPOBAHUSI B T€OJIE3UU U KaaCTPE;

— TpuoOpeTeHHEe HABBIKOB MPAKTUUYECKOTO MPUMEHEHHUS CHCTEM TIJI00aIbHOIO

CITYTHUKOBOT'O ITO3MITUOHHUPOBAHUA.



Jns ycnemHoro nzydeHus « COBpeMEHHbBIE METOAbI CITyTHUKOBOTO MO3UIIMO-
HUPOBAHUS) y 00YJAIOIIMXCS JTODKHBI OBITh CHOPMHUPOBAHBI CIICAYIOMINE MPEIBa-
PUTEIBHBIC KOMITETCHIIUH:

- CIMIOCOOHOCTH K CaMOOPTaHU3aIi U CaMO0Opa30BaHUIO;

- CIIOCOOHOCTH OCYIICCTBIISATH IMOHUCK, XpaHEHHE, 00pabOTKy W aHaIU3 HH-
dbopmaluu U3 pazIMuHbIX UICTOYHUKOB M 0a3 JIaHHBIX, MPEJICTABIATh €€ B TpeOye-
MOM (opMaTe ¢ UCIOIh30BAaHUEM MH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOT UM,

- CIMIOCOOHOCTH UCIOJIb30BAaTh 3HAHUSI COBPEMEHHBIX TEXHOJIOTUN MPHU MPOBE-
JIEHUU 3€MJICYCTPOUTEIIBHBIX U KaJacTPOBBIX paboT.

[Tnanupyemble pe3yabTaThl OOYUEHHUS 10 JaHHOW JUCIUILINHE (3HAHUS, YMe-
HUSI, BJIQJICHUS), COOTHECEHHBIE C TUIAHUPYEMBIMH pe3yJibTaTaMU OCBOCHHSI 00pa-

30BaTENIbHON MPOrPaMMBbl, XapaKTepU3YyIOT 3Tanbl (HOPMHUPOBAHUS CIETYIOIINX

KOMIIETCHIIN.
Koa n popmyin- Jransl GopMUPOBAHUSA KOMIIETEHIIUH
POBKA KOMIIETEH-
uuu
(ITK-10) HNPUHLMIBL (PYHKIIMOHUPOBAHUS, METOAMKY HCIIOJIb30Ba-
CITOCOOHOCTH MOITY- S HUSL ¥ TEXHOJIOTHH OOpabOTKH TaHHBIX, MOIYYaeMbIX MPU
4yaTh U 00padaTkl- MOMOIIM METOJI0OB TJI00AJTBHOTO0 CIYTHUKOBOIO IO3ULIKO-
BaTh HH(OPMAIIHIO HHUPOBAHUS
13 PasINIHbIX UC- BBITIOJIHATD MOJICBbIE M3MEPEHUsI, TOIyYarh JAaHHBIE MEXK-
TOYHHKOB, UCTIOJTb- JYHApOIHBIX aHATUTUYECKUX ICHTPOB, BBIMOIHATH 00pa-
yMmeeT ’
3ys COBpPCMCHHBIC OOTKY JaHHBIX, MOJYyYaeMBIX MPU MOMOIIA METOIOB TJIO-
uH(OpPMAITHOHHbIE OAJILHOTO CITyTHUKOBOTO MO3UIIMOHUPOBAHHUS
TEXHOJIOTHH U KPH-
B COBEPILNCHCTBE CPEICTBAMH W METOJAMH BBIIOIHEHHS
THYECKH €€ OCMBbIC- 3 y
TOJIEBBIX U3MEPEHUI M TIPOTPAMMHO-MaTEMAaTHYECKOH 00-
JIMBATH BIIAJICET
pabOTKH JaHHBIX, MOJYYaE€MbIX MPU MOMOIIH METOIOB
[JI00AIBHOTO CITYTHUKOBOTO MO3UIIMOHUPOBAHUS
(ITK-11) METOJMKH pabOTHl CO CITyTHUKOBOW T'€0/I€3WYECKON ara-
CIIOCOOHOCTH UC- paTypoii, alropuTMbl M TPOTPAMMHOE OOeCIeUYeHre st
MOJTH30BAaTh TPO- 3HAET MaTeMaTH4ecKord oO0pabOTKM W aHalW3a pe3yIbTaTOB 00-
rPaMMHO- pabOTKH JaHHBIX, MOJYYaE€MbIX MPU MOMOIIH METOIOB
BBIUUCITUTENBHbIE [JI00AIBHOTO CITYTHUKOBOTO MO3UIIMOHUPOBAHUS
KOMIUICKCBI, €O/~ BBITIOJIHATE Pa3/IMYHbIe BHIBI CITYTHHKOBBIX T'eO/I€3UUe-
3M9ecKue U YoTo- CKHMX HAONIONICHUH CIICIUATN3HPOBAHHON T'e0e3UUECKON
rpaMMeTpUYECKHe yMmeer ATTapaTypoif.
puOOpHI 1 000PY- BBITMIOJIHATh ~ [IPOTPAMMHO-MAaTEMAaTHYECKYI0  06paboTKy




AO0BaHUEC, IPOBOAUTH JAaHHBIX, IIOJTYYa€MbIX ITPU IIOMOIIKU MECTOO0B rI100aIBLHOTO

UX CepTUUKAIUIO U CIIyTHUKOBOI'O IIO3MLIMOHUPOBAHUs, U aHAIU3UPOBATH €€
TEXHUYECKOe 00- pe3ynbTaThl
CIIy’KUBAHUE

B COBEpUICHCTBE CPEICTBAMU U METOJAaMH IPOBEICHUS
Bcex BuaoB 'HCC-naOmonenuit 11si peieHus: mpou3Bo/I-
BJIaJIeeT | CTBEHHBIX M HAy4YHBIX 3a/1a4y; METOJIaMHU ITyOOKOr0 aHaJIU-
3a MOJy4aeMbIX Pe3y/IbTaTOB HAOIIOJCHUA W MX MaTeMa-
TUYECKOU 00pabOTKH

I[J'IH (l)OpMI/IpOBaHI/Iﬂ BbBINICYKA3aHHbIX KOMHeTeHHI/Iﬁ B paMKax IUCHUILIINHBI
INPUMCHAIOTCA  CIACAYOIIME MCTOIbI aKTUBHOTO/ HHTCPAKTUBHOTO O6y‘—IeHI/I$II

IMPAKTHYCCKHUC pa6OTI)I, J'ICKHI/ISI-6€C€I[3., JICKOUA-IUCKYCCHA.

I. CTPYKTYPA NCOJAEP)KAHUE TEOPETUYECKOM YACTH
KYPCA (6 YAC.)

Tema 1. TeopeTnyeckne OCHOBbI METOJA0B CIIYTHHKOBOI'0 MO3MIIMOHU-
poBanusi (2 yac.)

Crpyktypa 1 00IIMEe TPUHIUIIBI ACHCTBUSI CUCTEM TJI00aIbHOTO CIIyTHUKO-
BOTO TMO3WLMOHUPOBAHUS: MPEANOCHUIKH CO3JaHUS CHUCTEM, OTIWYHUS OT JIPYTHUX
kocmudeckux reojaesnyeckux cucteM (VLBI, SLR, DORIS), cermenTthl cucrem,
COCTaB M Ha3HAYEHWE CIYTHUKOBBIX CUTHAJIOB, 3ajlauya MO3UWIIMOHUPOBaHUS, (Dak-
TOPBI, BIUSIOIINE HA PE3YJbTAThI TO3UIIMOHUPOBAHUS

Tema 2. OCHOBBI METO/10B BbINOJHEHUS CIIYTHUKOBBIX M3MEPEHUH U HUX
o0padoTku (2 yac.)

PexxuMbl CITyTHUKOBBIX M3MEPEHUN M METOJbl MX MaTeMaTH4ecKoil oOpa-
OOTKU: HABUTAIIMOHHBIN, CTATUUECKUN, KHHEMAaTHYECKUN PEXKUMBbI U3MEPEHU; a0-
COJIIOTHBIN, MU PEepeHINATBHBIA U OTHOCUTEIBHBIN METOJIbI MO3UIIMOHUPOBAHUS
¥ OCOOEHHOCTH WX MPAKTHYECKOTO MCIOJIb30BaHUS; OCHOBBI MPOTPaMMHON 00pa-
OOTKH CITyTHHUKOBBIX U3MEPEHMI: TEOPETHUUYECKHE OCHOBBI, CYIIECTBYIOIIHUE MPO-
rpaMMBbl, OOIITHE TIPUHIIUIIBI UX UCTIONB30BAHUS JI1 00paOOTKU N3MEPEHUH.

Tema 3. IlpumeHeHre TEXHOJIOTHH IJI00AJBHOI0 CIyTHUKOBOIO MO3H-

HMOHUPOBAHNS /ISl pellleHUs] TOCYAaPCTBEHHbIX U HAYYHBIX 3a1a4 (2 yac.)



['eone3nueckue CIyTHUKOBBIE CETH Pa3HBIX PAHTOB: TIIIOOANbHBIE, PETHO-
HaJIbHbIE, HALIMOHAJIBHBIE, JIOKAJIbHBIE, CIIEMAJIBHBIC; IPUMEHEHUE CITyTHUKOBOTO
00OpyIOBaHUS JJIsl CO3/1aHUsl PA3JIMYHBIX TUIIOB T'€0AE3UUYECKUX CETEeH Ul pellie-
HUSI TIPOM3BOACTBEHHBIX W HAYYHBIX 3a7a4; 0030p HAYUHBIX MPHIOKEHUNA CUCTEM

r7100aJI5HOTO MMO3NIUOHUPOBAHNA.

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

3ansaTue 1.3HakomMcTBO €O cnyTHUKOBBIM reogesudeckum GPS/TJIOHACC
o6opyaoBanueM (1 yac.)

1. N3yueHue coctaBa KOMIUIEKTa CIIyTHUKOBOTO OOOPYJIOBaHUS I'€0JI€3UYECKOTO
KJjlacca

2. HacTpolika napaMeTpoB BBIIIOJHEHUS U3MEPEHUN B PA3IUYHBIX peKUMax
3ansTue 2-3. BolnoJiHeHNe CIIyTHUKOBBIX M3MepeHuii (3 yac.)

1. IloaroroBka KOMIUIEKTa CIlyTHUKOBOTO OOOpYJOBaHMsI K pabOTe M yCTaHOBKa
CIIyTHUKOBOW aHTEHHBI Ha MyHKTAaX Pa3JIMYHOTO TUMa (¢ U 0e3 ycTpoilcTBa MPUHY-
JUTENBHOTO LIEHTPUPOBaHUs) BBINOIHEHNE CIyTHUKOBBIX M3MEPEHHMH B pas3iiny-
HBIX peXHMMax (CTaThKa, KWHEMaTHKa, KUHEMAaTHKa B PEXHME peajbHOro Bpeme-
HU), KOHTPOJIb TAPAMETPOB U YIIPABJIECHUE BHIMIOJHEHUEM U3MEPEHUI

2. Tlepenaua u3MepuTeNnbHON HMH(OPMALMKU B KOMIBIOTEP, MpeoOpa3zoBaHUE pe-
3ynbTaToB M3MepeHui B popmat RINEX

3ansTue 4.@opmartsl 3anucu U oomMena JaHHbIMH GPS/TJIOHACC u3mepe-
Hui (1 gac.)

1.Mexnynaponusiii popmart 3anucu u ooMena nganubimu GPS/TJIOHACC u3me-
pennit RINEX.IIpuHuunel nmoctpoeHusi, CTpyKTypa, MPAKTHUYECKOE HCIOJIb30Ba-
HUE.

2. ®opmatr COMPACTRINEX.

3. IlpeoOpa3oBanue pe3yabTaTOB CIYTHUKOBBIX m3MepeHui B gopmar RINEX u

COMPACTRINEX. O6patHoe npeodbpa3zoBaHuUeE.



4. IlporpammHoe obecrnieueHue Ajsi MpeoOpa3oBaHUsl Pe3ylIbTaTOB CIYTHUKOBBIX
U3MEPEHH B pa3auuHble PopMaThl 3alMCH U OOMEHA JaHHBIMU

3aunsrtue 5. [loaroroska k nporpammuoii 06padorke GPS/I'NTOHACC u3me-
penuii (1 yac.)

1. O6umne npunnumnsl nporpammHoi 06padotku GPS/I'JIOHACC usmepenuit

2. Kpatkoe onucanue v CpaBHUTEIbHBIN aHAIU3 MPOTrPAMMHBIX MAKETOB, UCIIOJb-
3YIOIIUXCA U1 00pabOTKU JaHHBIX

3. BHemiHMe MCTOYHUKH JAHHBIX, HUCHOJIB3YEMBIX MJisi 0OpaOOTKU CITyTHUKOBBIX
WU3MEPEHUN.

3ausarue 6. [Iporpammuas oopadorka GPS/I'VIOHACC uszmepenuii B pa3HbIX
pe:xxumax (2 gac.)

1. JletanpHOE OmNHCaHWE C OJTHOBPEMEHHOM MPAKTUUYECKON AEMOHCTpauuer mpo-
necca o0pabOTKU JaHHBIX CIYTHUKOBBIX U3MEPEHUM, BHIIIOJHEHHBIX B Pa3HbIX pe-
HKUMaxX

2. AHanu3 U ynpaBJ€HUE KaueCTBOM OOpaOOTKHM aHHBIX CITyTHUKOBBIX H3MeEpe-
HUU

3. ®opMHpOBaHUE OTYETOB 0OPAOOTKH TAHHBIX, 3aITUCh PE3YJIHTATOB 00PAOOTKU
3ansaTue 7. IlporpammuHas o0pa0doTka aaHHbIX npu nomomn HHTepHeT-
cucreM (2 gac.)

1. O630p cymecTBytomux MHTEpHET-CUCTEM I 0OpaOOTKU CITYTHUKOBBIX M3MeE-
pEHHI

2. OcobenHocTu ucnoiab30BaHus WMHTepHET-cucTteM Il 00pabOTKM MOJIb30Ba-
TETbCKUX JaHHBIX

3. AHanu3 pe3ynbTaToB 00paOOTKHM JAaHHBIX MOJB30BaTeNs mpu nomoiu Mutep-

HET-CUCTEM.

III. YHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI



Y4ebHO-MeToAMYeCKOoe O00ECTICUeHHEe CaMOCTOSTENhHOW paboThl 00ydaro-
mUXcs 1Mo Juciuiuinae «COBpeMEHHBIE METOJbI CITyTHUKOBOTO TO3UITMOHUPOBA-
HUsD npeacTaBiieHo B [Ipunoskennn 1 1 BKIItoYaeT B ceOsi:

IUTaH-Tpa(UK BITIOJIHCHHS CAaMOCTOSITSIILHOW paOOTHI 10 JUCIUILINHE, B TOM
qrcIie IPUMEPHBIE HOPMBI BPEMEHH Ha BBHITIOJTHEHHE 0 KXKIOMY 3aJaHUIO;

XapaKTepUCTHKA 3aJaHUl JJII CaMOCTOSTEILHOW pPabOThl OOYJArOMIMXCS |
METOJINICCKUE PEKOMEHIAINH 10 WX BBIITOJIHEHUIO;

TpeOOBaHUS K TPEICTABICHUIO U OOPMIICHHIO PE3yJIbTaTOB CAMOCTOSITEIb-
HO paboThI;

KPUTEPUH OLICHKH BBIITOJIHEHUS CAMOCTOSITSIILHON PaOOTHI.

IV. KOHTPOJIb TOCTW)KEHWSI LHEJENA KYPCA

Ne Kontpomupyemsie OneHouHbIE CpPENICTBA -
n/n | moaynu/ paznensl / | Kogsl u 3Tans! popMupoBaHUs HAaMMEHOBAHUE
TEMbI JUCIUIUINHBI KOMIIETEHIIUH TEKYIIAN IIPOMEXKY-
KOHTPOJIb TOYHAs aTTe-
CTaIus
1 | Tema 1. Teopernue- | IIK-10 | 3HaeT nmpuHUUIIBI YO-1 YO-1
CKHE€ OCHOBBI METO- ¢bynkunonuposanus, | Konrpoms- Bonpoce! k
JIOB CITyTHUKOBOTO CTPYKTYpY U COCTaB | HBI onpoc 3a4yeTy
MO3ULMOHUPOBAHMS COBPEMEHHBIX CH- Bompocer Ne 1-4
CTEM I1100aJIBHOTO Nel-9
CIIyTHUKOBOTO I10- I1P-7 IIpax-

SUITUOHUPOBAHUA

YMeeT UCIonb30-
BaTh TEOPETHUYECKHE
3HAHUA O CHCTEMax
rJ100aJIbHOTO CITYT-
HUKOBOT'O TIO3UIHO-
HUPOBAHUS B TIPO-
recce Tonorpado-
r€0/Ie3MYECKHX U
UHBIX padoT

Bnaneet HaBBIKaMU
UCTOJIb30BaHUS CO-
BPEMEHHBIX CHCTEM
r7100aJIbHOTO CITYT-
HUKOBOTO TIO3UIINO-
HUPOBaHMSA B IIPO-
recce Tonorpado-
re0/1Ie3UYECKHUX U
WHBIX paboT

THYECKOE 3a-
gartue Ne 1-2

10




Tema 2. OcuoBrl Me- | T1K- 3HaeT meTobl oopa- | YO-1 VO-1
Toz10B BeimonHeHus | 10,11 OOTKH MPOCTpaH- KonTpo:s- Bompocs! k
CIIyTHUKOBBIX U3Me- CTBEHHBIX T'€0JIE3U- | HBII ONPOC 3a4ery
peHuii 1 ux odpa- YEeCKUX JJaHHBIX C Bompocer Ne | Ne 5-8
00TKH MTOMOIIBIO HHPOP- 10-14

MAaIIMOHHBIX TEXHO- I1P-7 Ilpak-

JIOTUH TUYECKOE 3a-

YmMeeT HaBbIKaMU Hsatue Ne 3-5

00paboTKH Tpo-

CTPaHCTBEHHBIX

reoJIe3N4ECKUX J1aH-

HBIX CpEACTBaMU

MH(OPMaLIMOHHBIX

TEXHOJIOTHI

Bnaneer HaBbikamMu

00paboTKu Tpo-

CTPaHCTBEHHBIX

reoIe3NYEeCKUX JaH-

HBIX CpeACTBaMU

MH(}OPMaLMOHHBIX

TEXHOJIOTUI
Tema 3. Ilpumene- | [IK-11 | 3naer npuHUMIIBI YO-1 YO-1
HUE TEXHOJIOTHI dbyukuonupoBanust | KoHTpouib- Bompocs! k
rJ1I00aBbHOTO  CIIYT- Y METOJMKY UCIIOJIb- | HBIM 0Ipoc 3a4yeTy
HHUKOBOI'O TO3HUIIAO- 30BaHMs coBpeMeH- | Bompocet Ne | Ne9-12
HUPOBAHUA I pe- HBIX IporpaMmHbIX | 15-20
IIEHUS rocyuap- KOMIUIEKCOB, Tipen- | [IP-7 Ipak-
CTBEHHBIX W Hayu- Ha3HAYCHHBIX JUIS TUYECKOE 3a-
HBIX 33/1a4 00paboTku gaHHbIX | HATHE No 6-7

CUCTEM IJ100aJIbHOTO
CIyTHHKOBOT'O T10-
3UIIMOHNPOBAHUS;
COBPEMEHHOE COCTO-
SIHUE HayKH B 00J1a-
CTH pa3pabOTKU U
IPUMEHEHHS COBpE-
MEHHBIX CUCTEM
rJ100aJIbHOTO CITYT-
HUKOBOT'O TIO3UIIHO-
HUPOBAHHS

YMeeTr ucronb30-
BaTh B MPAKTHYE-
CKOH JIeSITENbHOCTH
COBpPEMEHHBIE MPO-
IrpaMMHbIE KOMILIEK-
ChI, IPeTHA3HAYCH-
HBbIE /17151 00paboTKH
JIAHHBIX CHCTEM
r7100aJIbHOTO CITYyT-
HHUKOBOTO TTO3UIIHO-
HUPOBAHUS; UCTIOJb-
30BaTh CITyTHUKOBOE

I1P-2
KoHnTponbHas
paborta
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obopynoBaHue u
MPOrPaMMHBIE CpeJl-
CTBa JUIs IPOBEJIC-
HUS TIPUKIIATHBIX
HAYYHBIX UCCIIENIO-
BaHUH B o0nacTu
r'€0/IC3HYECKOTO
obecrieueHus 3emiie-
YCTPOMCTBA U Ka-
JacTpa

Brnaneer HaBbikamMu
MPAKTUIECKOTO UC-
MIOJIb30BAHUS CO-
BPEMCHHBIX IPO-
IPaMMHBIX KOM-
TJICKCOB, MPE/IHA-
3HAYCHHBIX JUIsI 00-
pabOTKU JaHHBIX
CHCTEM II100aJIbHOTO
CITyTHUKOBOTO TIO-
3UIIMOHUPOBAHUS;
HaBBIKAMHU CaMOCTO-
STEJBHOTO aHAJIN32a
U MHTEPIPETALNN
pe3ysIbTaToB
Ha0JII0IeHUH Tpu
MOMOIIIN TEXHOJIO-
Ui TII00aTEHOTO
CITyTHUKOBOTO TO-
SHIIMOHUPOBAHUS

TunoBbie KOHTPOJIbHBIE 33JaHUS, METOJIMYECKUE MAaTepUaIbl, ONPEACISIOIINE
IPOLIETypbl OLICHUBAHUS 3HAHWM, YMEHUI U HaBBIKOB, a TAK)KE€ KPUTEPUH U IOKa-
3aTeny, HEOOXOAUMBIE JJI1 OLICHKM 3HAHUM, YMEHUM, HaBBIKOB U XapaKTEpPHU3YIO-
1iye 3Tansl POpMUPOBAHUS KOMIIETEHLIMNA B IIPOLIECCE OCBOEHUS 00pa30BaTENbHON

porpaMMmbl, rpeacTaBiieHsbl B [Ipunoxenuu 2.

V. CIUCOK YYEBHOM JINUTEPATYPbI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
(271IeKMpOoHHbIE U nedamHbvle U30AHUS)

1. AnemeukuH, A. M. OmnpezneneHue yriioBoil OpueHTallMu OOBEKTOB MO CHUT-

HajaM CIYTHUKOBBIX PaJMOHABUTAIIMOHHBIX CHCTeM: MoHorpadwus / A. M. Aune-
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meukuH. — Kpacnospck: Cub. ¢enep. yu-T, 2014. — 176 c. - Pexum

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

2. Nnxenepnas reoae3us. YueOnuk s By3oB /E. b. Kmromun, M. U. Kuce-

nes, J1. II. Muxenes u np. Mocksa : Akaaemus, 2010. 496 c. (21 3k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:668872&theme=FEFU

3. Kapnamyk B.M. CnyTHukoBas HaBuranus. MeTonbl U cpelcTBa: ydueOHOe

nocobue/ Kapnamyk B.M.— 3nextpon. TekcroBblie manHblie.— M.: COJIOH-

[TPECC, 2008.— 284 c. - Pexum noctymna: http://www.iprbookshop.ru/8715

4.  Ilomexaea E.}O. CoBpeMeHHBIN 3JIEKTPOHHBIA T'€0€3UYECKUI HHCTPYMEH-
tapuit (Bunbl, MeToa u criocoObl paboThl): yueOHoe nmocodue/ [lonexaera E.JFO.—
DNEeKTPOH. TEKCTOBbIE AaHHble.— Camapa: CaMapCcKui roCyJapCTBEHHBIN apXH-

TEKTypHO-cTpouTenbHbIl yHuBepcuter, bC ACB, 2010.— 108 c¢. — Pexum no-

cTyna: http://www.iprbookshop.ru/20520
JlonoJiHMTE IbHAA JTUTEpPaTypa
(21eKmpoHHbIe U Neyammubvie U30aHUs1)
1. 3omotoBa E.B. I'eone3ust ¢ ocHoBamMu KagacTpa. YueOHUK sl By30B.MocCKBa:
Axanemuueckuid mpoekt: ®onp "Mup", 2012. 413 c. — Pexum pocrymna:

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

2. UmxkenepHas reone3us: Yueonoe nocodue / Kysnenos O.®., - 2-e uzn., nep. u

non. - Bonoraa: Uadpa-Unxenepus, 2018. - 266 c. — Pexum gocryna:

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

Ilepedyensb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTepHeT»
1. www.glonass-iac.ru/ - oduimanbHbIi CalT WH(POPMAIMOHHO-AHATIUTUYECKUAN

uentp ['JIOHACC;

2. www.trimble.com — odurmanbHbIi callT komnanuu Trimble;

3. www.ngs.noaa.gov/ANTCAIL/index.shtml — opunmansHeril cait ciryx0b1 NGS;

4. www.unavco.org — opunuanbHelil cailT uancturyra UNAVCO.

Ilepeyenb HHPOPMAITMOHHBIX TEXHOJOTH ¥ MPOTrPAMMHOI0 O0ecreYeHust
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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=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
http://www.iprbookshop.ru/20520
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=PREVPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%90%d0%ba%d0%b0%d0%b4%d0%b5%d0%bc%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9%20%d0%bf%d1%80%d0%be%d0%b5%d0%ba%d1%82%20%d0%a4%d0%be%d0%bd%d0%b4%20%22%d0%9c%d0%b8%d1%80%22&beginsrch=1
http://www.trimble.com/
http://www.ngs.noaa.gov/ANTCAL/index.shtml
http://www.unavco.org/

B mporecce ocymiecTBiaeHusi o0pa3oBaTeNbHOrO MpoIecca Mo JUCHUIUIMHE
«CoBpeMEHHBIE METOABl CIYTHHUKOBOTO TIO3UITMOHMPOBAHUS) HCIOJIB3YeTCS
nporpammHoe obecrnieuenue mig  obpaborku  GPS/TJIOHACC wu3mepenuit
TopconTools nmm ero 60ee cOBpeMeHHast BEPCHsI HIIA aHAJIOT.

[Ipu ocymiecTBiaeHNU 00pa30BATENHLHOTO MPOIIECCA UCTIONB3YIOTCS CIIEIYTO-
e HHGOPMAIIMOHHO-CIPABOYHBIE CUCTEMBI:
I. Joctym X DOJEKTpOHHOMY 3akazy KHAT B Oubmuoreke JIBOY

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

2. Jloctym x HOpMartuBHbIM JokymeHTam JB®Y, pacnucanuro

https://www.dvfu.ru/

V. METOAMYECKHUE YKA3AHUSA 1O OCBOEHUIO
JANCHUITJIMHBI

N3yuenne mucruiuiiebl « COBPEMEHHBIE METOJBI CIyTHHKOBOTO IO3ULMO-
HUPOBAHUS» BBIIOJIHAETCS MO CAEAYIOIIEMY aIrOPUTMY.

1. Best ocHOBHast TeopeTnueckast 0aza m3naraercs Ha JIEKLUAX, HO I0-
CKOJIbKY ayJIUTOPHBIX 4acoB JeKuuii B cootBercTBur ¢ OC BO cocrasisger ropas-
JI0 MEHBIIIYIO YacTh ayJIUTOPHOW Harpy3Ku, TO JJIsl YCBOCHHUS MaTepHalla CTyJIECH-
TaM TpeaJiaraeTcs caMoCTOsITeNIbHOEe 0ojiee IIyOOKOoe U3yYeHHE TEOPETHUYECKOTrO
Marepuana.

CTyneHT B TEYEHUH CeMEeCTpa JOJDKEH CaMOCTOSITENIbHO HallTH U mpopado-
TaTh MH(OPMAIMIO, UCHOJIb3Ysd BCE JEKLUMH, MPEAJIOKEHHBIA MpernojaBaresieM
rJI0CCapuid, PEKOMEHIOBaHHYIO0 y4€OHO-METOAMUECKYIO JUTepaTypy U uHpopma-
IUIO0 U3 UHTEPHETOBCKUX MCTOYHUKOB ISl (POPMUPOBAHUSA COOCTBEHHBIX OTBETOB
o CaMOKOHTpoJt0. [IpenogaBarens KOHTPOIUPYET PE3YNIHTAT YCTHBIM OMPOCOM U
KOHTPOJILHOUM paOOTOMH.

2. IlpakTuueckas 4yacTh Kypca, KoTopas (OpMHUPYET OCHOBHBIE YMEHHUS U
HABBIKH, MPEACTaBICHA MPAKTUYECKUMHU 3aHSATUSMU, HA KOTOPBIX CTYIEHTHI BbI-
MOJIHSIOT 3a/1aHUs B KOMIIBIOTEPHOM KJlacce, B J1a0OpaTOPUU 3HAKOMSATCA ¢ 000py-

JIOBaHUEM, METOAMKOMN €ro UCIOIb30BAHMS U 00pa0OTKOM pe3ylbTaTOB CITyTHUKO-
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http://lib.dvfu.ru:8080/search/query?theme=FEFU
https://www.dvfu.ru/

BbIX HaOmoneHui. B mporecce ycBOeHUsI TEOPETHUECKON U MPAKTHUYECKOW YacTh
MIPOBOSITCS KOHTPOJIbHBIE pa0OTHI M YCTHBIN OIPOC.

3. Bo BTOpO# NOJIOBUHE CEMECTPA CTYAEHTY IPEAJIAracTCsl CaMOCTOSITEIIBHO
MOJITOTOBUTHCS 3aueTy. CTyIeHT JoJKeH mpopaboTaTh HHPOPMAIUIO, UCIIONIb3YS
BCE JICKIMHM, NPEIJIOKECHHBIM IPENOJaBaTesieM TJI0CCAPUN, PEKOMEHIO0BAHHYIO
y4e0HO-METOIMYECKYIO JINTEpaTypy U HHpopManuio u3 HTepHET-MCTOYHHUKOB
11t popMHUpOBaHUS COOCTBEHHBIX OTBETOB.

4. JIns1 caMOCTOSTENbHOM pabOTHI B 3TOM YacTU CTYJEHTY MpeAiaracTcs Bbl-
IIOJTHEHUE CAMOCTOSITENIBHOTO YIPAXHEHHsI B KayeCTBE JOMAIIHErO 3aJaHusl U
CJIauy €ro MPENoJaBaTeN0 KaKk KOHTPOJIBHON paOOTHI.

5. 3auer BbICTaBIIETCA B OOIIEH COBOKYMHOCTH C yYETOM 3aYT€HHOH KOH-
TPOJILHOM pabOThI, PE3ybTATOB KOHTPOJIbHBIX OMPOCOB M PE3YJIHTATOB 3a4E€THOTO

0Hp0C3-CO6CCGIIOBaHHH.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JANCHUIIJINHBI

Jlist ocyiecTBiaeHus: 00pa3zoBaTeNbHOrO mpoiiecca no aucuurumae «Cospe-
MEHHBIE METOJbl CIIyTHUKOBOTO MO3UIIMOHUPOBAHUS» CYIIECTBYET CIEIyIOIIee
MaTepUaIbHO-TEXHUYECKOE 0OecTieueHue:

- KOMIBIOTEPHBIN KIAcC C MYJbTUMEIUIHBIM 00O0pYyJOBaHHEM (TTaHETh
LGFLATRON, npoexkrop MITSUBISHIVLT-TX320LP) u ¢ 15 paGounmu me-
ctamu HPdc7700 B coctaBe: monutop LCD, knaBuarypa, komnerotep HPdc7800
CMTT6750, UBIT APC 7495 RRV- 16 mr. ImeeTcst 3n€KTpOHHBIE TPOTPAMMHBIE
KItoun Ha nporpammHoe obecreduenrne Trimble Credo 'HCC, Trimble Business
Center, Magnet Office Tools.
- mabopatopusi MOHUTOpHHTA Teochep (mocTostHHOAeHCTBYIoMmas, 6azoBas [T HCC-
cranius (PrinCe NRG1 u Topcon GB-1000).
- 4 xomruiexkta 'HCC-nnpuemuukoB Topcon GB-1000 u Topcon Legacy.

B nensx obecrieuenus crieuaibHbIX YCIOBUM 00yUeHWS WHBAIUJIOB U JIHII C

OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbs B JIBDY Bce 3maHug 000py0BaHbI
15



na"naycamu, J'II/I(bTaMI/I, INOABCMHUKAMH, CICHUAIM3UPOBAHHBIMHU  MCCTAMMU,
OCHAallICHHbBIMH TYyaJICTHBIMU KOMHaTaMH, TaOITUYIKAMH I/IH(I)OpMaI_II/IOHHO-

HaBUTAIIMOHHOM MOJIISPKKH.

16



[Tpunoxenue 1

MMHUCTEPCTBO HAYKU U BRICHIEI'O OBPA30BAHU S POCCUHMCKON ®EJEPAITN
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICIIIETO 00pa30BaHUs

«/laIbHEeBOCTOYHBIN (eepabHbIi YHUBEPCUTED)
(ABDY)

NHKEHEPHAS IIIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOLINXCA
1o aucuuivinHe «CoBpeMeHHbIe METOABbI CIIyTHUKOBOI0 MO3HIIMOHUPOBAHMUS»

Hanpasiaenue noaroroku 21.04.02 3emiieycTpoiicTBO M KagacTpbl

Marucrepckas nmporpamma «I'eonHdopMalMOHHBIC U KaJaCTPOBBIC TEXHOJIOTHUI
®opMa NMOAT0OTOBKHU 3204YHAS

BiaaaguBocTok
2019
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[Inan-rpaduk BRIMONHEHUS CAMOCTOSTENIBHOM pabOTHI MO TUCIUIUIINHE

«COBpeMeHHI)Ie MCTO/bI CITYTHUKOBOT'O ITIO3UIIMOHUPOBAHU

Ne JaTa/cpoku BbI- Bun camocrositesqib- | [lpumepnbie | @opma KOHTPOJIA
MOJIHEHM I HOI1 padoThbI HOPMBI Bpe-
n/n
MECHHU Ha
BBIIIOJIHCHUE
1. 24 — 30 nenensa | [logroroBka k 44 4ac. YcTHBIN onpoc
KOHTPOJIbHOMY
omnpocy
2. 26 — 34 nenens Brinonnenue xoH- 44 ygac. KonTpomarsHas pado-
TPOJIBLHOIO 3a]1a- Ta
HHUS
4, 35-37 nenens [ToaroroBka k 3a- 4 ygac. Y CTHBIN OIIpoC
4yeTry

1. CtyneHTaM mpeaiaraercsi cCaMOCTOSITENbHO IOATOTOBUTHCS K IPOMEXKY-
TOYHBIM KOHTPOJBHBIM YCTHBIM OIpocaM. JlJis 3TOro CTyIEHT JOJHKEH Impopado-
TaTh TEOPETUYECKYIO OCHOBBI, IIOJIYYEHHBIE HA JICKIIMU U B XOJI€ CAMOCTOATEIbHBIX
3aHATUHN, & TAK)KE MaTEPUAIIbl IPAKTUYECKUX 3aHATHM.

KoHnTtposnbHblil onpoc onenuBaercd mno 100-0anbHOM cUCTeME M CUMTAETCS
3a4TEHHBIM IpU Habope oOydaronuMcs He MeHee 60 6aoB.

2. Jlniga opraHu3aluyd CaMOCTOSITENIbHOM padOoThl MO AUCLMIUIMHE B KAYECTBE
00513aTE€ILHOTO 3JIEMEHTA CTYJIEHTaM MPEeIaracTcsl BHINOJIHEHUE JABYX KOHTPOJIb-
HBIX JOMAIIHUX 3aJaHuil-yrnpaxHeHud no temam: «lIpeoOGpa3zoBanus KOOpIWHAT
IYHKTOB U UX pa3HocTei» u «lIporpammuas o6padotka GPS-u3zmepenuit B cnyT-
HUKOBOM TI'€OAE3MYECKOM CETH C LEIBI0 IOJIYyYECHHUS KOOPAMHAT ONIPENEIISIEMOTO
IIYHKTAa B MECTHOW CHCTEME KOOPAWHAT U BBICOTY.

[To mepBOMYy 3a1aHNIO KAXIbII CTYJEHT MOJIy4aeT HA0Op JaHHBIX AJIs Peoo-
pa3oBaHUs KOMIOHEHT 0a30BBIX JIMHUN U3 MPOCTPAHCTBEHHOW B JIOKAIBHYIO TOIO-

HEHTPUUECKYIO CUCTEMY KOOPAMHAT.
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[To BTOpOMY 3aJaHUIO KKl CTYIEHT MOJIydaeT HaOOp TECTOBBIX JaHHBIX
cnyTHUKOBBIX GPS nmu GPS/IJIOHACC HaOnrofeHuil ¥ BBINOTHIET CaMOCTOS-
TEJIbHYI0 UX 00pabOTKY C ENbI0 OLIEHKU Ka4eCcTBa U3MEPEHUIN U TOJTy4YeHHUsI MPO-
CTPAaHCTBEHHBIX MOJOXKEHHUH KaKJ0TO MyHKTa TECTOBOM CETH.

[Ipu cpade KOHTPOJBHOTO JOMAIIHETO 3aJaHusi MPEAOCTaBISAECTCA OTYET C
pe3yibTaTaMu pacyeToB, a TakKe MPOU3BOJUTCA UHAUBHUAyalbHas Oecena 1mo oco-
OCHHOCTSIM BBITIOJTHEHHUS! paOOThI ¢ MPUMEHEHUEM MPOTPAMMHOIO MaKeTa, B KOTO-
POM IIPOU3BOJIUTCSI 0OpabOTKA HAOJIOICHHIA.

KonTponbpHOe goMalHee 3a1aHie CYUTACTCS BBITTOJIHEHHBIM U 3a4TEHHBIM B
cllydae MPaBUIBLHOTO BBHITIOJHEHHS PACU€THOW YacTH M YBEPEHHBIX M KOPPEKTHBIX
KOMMEHTapUEB METOJIUKH €€ TIOJTyYEHUsI.

3. CryneHTaM mpeziaraeTcs CaMOCTOSITENIbHO MOATOTOBUTHCS 3a4ETHO-
My ompocy. Ilpu 3TOM CTYIEHT JOJIKEH CaMOCTOSATENbHO H3YyYUTh MaTepualibl
JEKUUMOHHBIX W TPAaKTHUYECKUX  3aHATHH, pPEKOMEHJOBaHHYI  y4eOHO-
METOMYECKYIO TUTepaTypy U nHpopmanuio u3 MHTepHEeT-UCTOUHNKOB.

Taxum 00pazoM, B 00111l COBOKYITHOCTH IPH BBINOJHEHUH BCEH CaAMOCTOS-
TETbHON pabOTHI CTYACHT TOTOBUTCS K KOHTPOJBHBIM OMpPOCaM U paboTe U, B KO-

HCYHOM CUYCTC, K 3a4CTYy.
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[Ipunoxenue 2

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIN
denepanbHOE rOCYy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHHE
BBICIIET0 00Opa30BaHUs

«/1laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NH)KEHEPHAS IIKOJIA

P®OH/J ONEHOYHbLIX CPEIACTB
no AucuMivinHe «CoBpeMeHHbIe MeTOAbI CIYTHUKOBOI'0 NO3ULHOHUPOBAHMS»

Hanpasiaenue noaroroBku 21.04.02 3emiieycTpoiicTBO M KagacTpbl

Marucrtepckas nporpamma «I'eonHpopMaIMOHHbIE U KaJaCTPOBBIE TEXHOJIOT U
®opmMa MOArOTOBKH 3a04HASA

BaaauBocTok
2019
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MMacnopt ®OC

Koxa u ¢popmyiiu- dranbl GOPpMUPOBAHUS KOMIIETEHIIUN
pPOBKa KOMIIETEH-
nuu
(IIK-10) OPUHIUIBL (PYHKIIMOHUPOBAHHS, METOAUKY HCIIOJIb30Ba-
CIOCOGHOCTH MOJTY- HHS U TEXHOJIOTHH OOpabOTKHU JIAHHBIX, IOJYyYaeMbIX TPH
4aTh U 00padaTeI- sHaet MOMOIIIM METOZOB TNI0OAIBHOIO CIHYTHHKOBOTO MO3HIIMO-
BaTh HH(OPMAIIHIO HUPOBAHUS
U3 Ppa3IMIHBIX HC- BBIIOJIHATE OJIEBBIE M3MEPEHUS, MOJIyYaTh AaHHLIE MEXK-
TOYHHKOB, HCIIOJIb- JIYHAPOIHBIX AHAIUTHYCCKUX LIEHTPOB, BBIMOJIHATH 00pa-
3ysl COBPCMCHHBIC ymeet OOTKY JaHHBIX, MMOJy4aeMbIX MPH MOMOIIH METOIO0B TJIO-
MH(OPMAIHOHHbIE 0aJILHOTO CIIyTHUKOBOI'O MO3UIIMOHUPOBAHUS
TEXHOJIOTHHU U KPH-
THUECKIL 66 OCMLLC- B COBEPIICHCTBE CPEACTBAMU M METOJAMH BBINOTHEHHS
TOJICBBIX M3MEPEHUI U MPOTrPaMMHO-MaTeMaTHIECKO# 00-
JIMBaTh BJIAJIEET
pabOTKM JaHHBIX, MOJYyYaeMbIX IPH IOMOIIM METOJOB
7100aJIbHOTO CITYTHHKOBOT'O [TO3HI[MOHUPOBAHHMS
(IMK-11) METOJMKU pabOTHl CO CIIyTHUKOBOW I€0€3WYECKOM ara-
CIIOCOOHOCTH HC- paTypoii, aJrOpUTMBI W MPOrPaMMHOE OOECIICUCHUE IS
M0JTE30BAThH MPO- 3HAET MaTeMaTHIEeCKONH 0OpabOTKM M aHaim3a Pe3yibTaroB 00-
IPaMMHO- paboOTKM JaHHBIX, MOJYyYaeMbIX IPH IOMOIIM METOJOB
BBIYHCITUTEIILHBIC r7100aIbHOTO CITYTHUKOBOTO MTO3UI[HOHUPOBAHHMS
KOMILICKCBL, I'CONC- BBIMTOJIHATh Pa3JInYHbIE BHJBI CITYTHHKOBBIX T'€OJIE3UYe-
3udeckue u Goro- CKMX HaOJIONEHUI CIENUaIN3UPOBAHHON T'€0J€3UUECKON
rpaMMEeTPUYECKHE amTIapaTypoii.
npuOopsl 1 000py- | yyeer BBIMIOJIHATh ~ [IPOrPAMMHO-MAaTEMAaTHYECKYI0  06paboTKy
AOBAHHUE, IIPOBOUTH JAHHBIX, TTOJYYaEMbIX TIPH TIOMOIIN METOJIOB III00AIEHOTO
X CePTUQUKAIMIO 1 CIyTHUKOBOTO MO3MIHOHUPOBAHUS, U aHAIU3HUPOBATH €€
TEeXHUYECKoe 00- pPe3yIBTaThI
CITy)KUBaHHUE
B COBEPIICHCTBE CPEICTBAMH W METOJAMH IPOBEICHHUS
Bcex BuAoB HCC-nabnroaenuii isl pemieHus: Tpou3BO/I-
BJIQJICCT | CTBCHHBIX W HAYYHBIX 33/1a4; METOJAMH TITyOOKOTO aHaITH-
3a MOJy4aeMbIX Pe3yJIbTaTOB HAOMIOJCHUIA M MX MaTeMa-
TUYeCKo 00paboTKH
KonTpoub nocTuxkenus mesied Kypca
No Kontponupyemsie OueHoYHbBIE CPEACTBA -
n/m | moxymu/ pazaenst / | Kombl u aTams! popMUpOBaHUsI HaWMEHOBAHHE
TEMBI TUCIATUTHHBI KOMITCTEHITHA TEKYILHi IPOMEXKY-
KOHTPOJIb | TOYHAs arTe-
cranust
1 | Tema 1. Teopetnue- | IIK-10 | 3HaeT npuHLHUIIEI YO-1 YO-1
CKHE€ OCHOBBI METO- ¢dyakunonuposanus, | KoHTposb- Borpocsr k
JIOB CITyTHUKOBOT'O CTPYKTYPY H COCTaB | HBI OMpPOC 3aueTy
MMO3ULMOHUPOBAHUS COBPEMEHHBIX CH- Bomnpocsr Ne 1-4
CTEeM IJ100aJIbHOTO Nel-9
CIIyTHUKOBOIO I10- [1P-7 ITpax-
3UIIMOHUPOBAHUS THYECKOE 3a-
VYMeeT HCIOb30- Harue Ne 1-2
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BaTh TEOPETHUYECCKHE
3HaHUS O CHCTEMax
IJI00aJIBHOTO CITYT-
HUKOBOTO TO3HIIHO-
HUPOBAHHS B TIPO-
recce ronorpado-
r€0/IC3MYCCKHX U
WHBIX paboT

Brnaneer HaBbikamMu
UCTIOJIb30BaHUS CO-
BPEMEHHBIX CUCTEM
r7100aJIBHOTO CITYT-
HUKOBOT'O TIO3UIINO-
HUPOBaHUsI B TIPO-
necce Tonorpado-
r€0/Ie3MYECKHX U
WHBIX padboT

Tewma 2. OcHOBHI Me-
TOJIOB BBITIOJTHCHUS
CIIyTHUKOBBIX U3MeE-
peHuii u ux oopa-
00TKH

K-
10,11

3HaeT MeTo bl 00pa-
OOTKH MPOCTpPaH-
CTBEHHBIX T'€0JIC3H-
YEeCKUX JIAHHBIX C
MTOMOIIBI0 UHPOP-
MAaIMOHHBIX TEXHO-
JIOTU I

YMeer HaBbIKAMU
00paboTKH Tpo-
CTPaHCTBEHHBIX
reoIe3nYeCcKuX JaH-
HBIX CpEICTBaMU
MH(OPMaLMOHHBIX
TEXHOJIOTUI

Bmaneer naBpIkaMu
00paboTKH Ipo-
CTPaHCTBEHHBIX
re0Ie3NUCCKHUX JTaH-
HBIX CpeJCTBaMU
UH(OPMALIMOHHBIX
TEXHOJIOTHH

YO-1
KonTpoiib-
HBII OITPOC
Bomnpocsr Ne
10-14

I1P-7 TIlpak-
TUYECKOE 3a-
Hsarue Ne 3-5

YO-1
Bompocs! k
3a4eTy

No 5-8
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Tema 3. Ilpumene-
HHE TEXHOJIOTUI
I00aNBbHOTO  CIYT-
HUKOBOTO TO3UIINO-
HUpPOBaHUA I pe-
HICHUS rocyaap-
CTBEHHBIX U Hayu-
HBIX 33/1a4

ITK-11

3HaeT NPUHITUIIBI
(bYHKIIMOHUPOBAHUS
U METOJUKY UCIIOJb-
30BaHMsI COBPEMEH-
HBIX IPOrPaMMHBIX
KOMIIJIEKCOB, TIpe/I-
HA3HAYCHHBIX IS
00paboOTKH JaHHBIX
CHUCTEM IJI00aJIbHOTO
CIIyTHHUKOBOTO T10-
3UIIMOHUPOBAHUS;
COBPEMEHHOE COCTO-
STHHE HaYKH B 00J1a-
CTH pa3pabOTKH U
MIPUMEHEHHUS COBpE-
MEHHBIX CUCTEM
r7100aIbHOTO CITYT-
HUKOBOT'O TIO3UIIHO-
HUPOBAHUS

YMeeT UCIIoIb30-
BaTh B MPAKTHYE-
CKOM AeATEIBHOCTH
COBPEMEHHBIE MPO-
IrpaMMHBIC KOMITICK-
ChI, IPETHA3HAYCH-
HBIE 17151 00pabOTKH
IaHHBIX CHCTEM
rJ100aJIbHOTO CITYT-
HHKOBOT'O ITO3UIIAO-
HUPOBAHUS; UCTIOJb-
30BaTh CIIyTHUKOBOE
obopynoBaHue u
MPOrpaMMHBIE CpeJl-
CTBa JIJIS IPOBEJIe-
HUS TIPUKIIATHBIX
HAyYHBIX UCCIIE0-
BaHMH B 0071aCTH
reo1e3NUECKOr0
oOecreueHus 3eMiie-
YCTPOICTBA U Ka-
JacTpa

Bnaneet HaBBIKaMU
MPAKTUIECKOTO UC-
MTOJIL30BaHUs CO-
BPEMEHHBIX MPO-
TPaMMHBIX KOM-
TJIEKCOB, MPEIHA-
3HAYEHHBIX IS 00-
paboTKH JaHHBIX
CHCTEM IJI00aJIbHOTO
CITyTHUKOBOTO TIO-
SHIIMOHUPOBAHUS;

YO-1
KonTpo:s-
HBII OIIPOC
Bonpocer Ne
15-20

[1P-7 ITpax-
TUYECKOE 3a-
ustue Ne 6-7
ITP-2
Konrtponbnas
pabora

YO-1
Bomnpocsr k

3a4yeTy
Ne 9-12
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HaBBIKAMH CaMOCTO-
SITEJIBLHOTO aHaIn3a
W MHTEPIIPEeTALNN
pe3yIbTaToB
HaOIIOICHUH TIpH
IIOMOIIH TEXHOJIO-
TUH TJ1I00aJIBHOTO
CITyTHUKOBOTO TIO-
3HIIMOHUPOBAHUS

IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIIUMN

OTansl
Konm u hopmynupoBka
KOMIIETEHTIHH (dbopmupoBaHus Kpurepun [Tokazarenu
KOMIIETEHIUH
(IIK-10) CITOCOOHOCTH IOKa3aTh
CIOCOOHOCTH TOTYJaTh 3HaHHUS O CTPYKType H
1 0O0pabaThIBaTh MH- 001X MIPUHITUTIAX
dbopMaIuio U3 pasiand- 3HAHUE MPUHIIAIIOB | JCHCTBUS CHCTEM
HBIX HCTOYHUKOB, HC- (GyHKIIMOHUPOBAHMSI, r100aa5HOTO
MIOJIb3Ysl COBPEMEHHBIC METOJIMKH  UCIOJB30- | CITyTHUKOBOTO
uH(pOpMaIMOHHBIC SHACT BaHMS M TEXHOJIOTHH | IO3UIIMOHUPOBAHUS:
TEXHOJIOTUH U KPUTH- (oporoBbIi) 00paboTKn JAHHBIX, | IPEANOCHUTKA  CO3IAHHUS
YECKHU €€ OCMBICINBATD MOJIy4aeMbIX MpPH IMO- | CUCTEM,  OTJIMYUA  OT
MOIIIM METOJOB TJIO- | IPYTHX KOCMHUYECKUX
0ampHOrO CIIYTHHUKOBO- | F€OJE3UYECKUX CHCTEM
ro nosunimonupoBanusa | (VLBI, SLR, DORIS),
CErMEHTHI CHCTEM, COCTaB
u Ha3HAYCHUE
CIYTHUKOBBIX CUTHAJIOB
CIOCOOHOCTh ~ BBIOUPATh
PEKUMBI CITyTHUKOBBIX
yMEHHE BBITIONTHSATH | UBMEPEHUI U METOIBl HX
MOJIEBBIC  W3MEPCHMS], | MaTeMaTHICCKON
MOJIy4aTh TaHHbIE | 00pabOTKHU:
MEXIYHAPOJHBIX aHa- | HABUTAIMOHHBIH,
cer JUTHUYECKUX IEHTPOB, | CTATUYECKUH,
yM .\ | BBITIOJTHATE OOPaOOTKY | KHHEMATHUECKUN PEIKUMBI
(nponBHHyTHI) JAHHBIX, TOJy4YaeMbIX | H3MEPEeHUIi; aOCOMIOTHBIN,
MPU TIOMOIIK METO/A0B | auddepeHInambHbII u
r00aTbHOTO  CIIYTHHU- | OTHOCUTEIBHBIA  METOIBI
KOBOTO TO3HIIMOHUPO- | ITO3UIIHOHUPOBAHUS u
BaHUs 0COOEHHOCTHU Ux
MIPAKTUIECKOTO
HCIIOJIb30BaHMS
BIIQJICHUE CPEACTBAMHU | CIIOCOOHOCTh  Mepenayu
U METOJIaMHU BBITIONHE- | H3MEPUTEITHHON
HUS TIOJNIEBBIX H3Mepe- | uHpopMaru B
BAAICET HAA W TPOrpaMMHO- | KOMIIBIOTED,
(BBICOKUHN) .
MaTeMaTH4ecKkoil  00- | mpeoOpa3oBaHus
pabOTKM JaHHBIX, TO- | Pe3yJIbTATOB
JTy4aeMbIX TPH TIOMO- | CIYTHUKOBBIX H3MEpEHUM

24




M MeTofoB mobanb- | B ¢opmar RINEX wu
HOT'O cnyraukoBoro | COMPACTRINEX,
HO3ULIMOHUPOBAHUS obpaTtHoe
npeoOpa3oBaHue
(ITK-11) 3HaHUE METOJUKH pa- | CHOCOOHOCTH II0Ka3aTh

CHOCOOHOCTh HCITOJTh-
30BaTh MPOTPAMMHO-
BBIYUCITUTEIILHBIC
KOMIUIEKCBI, T€0/Ie3H-
Yeckue U poTorpam-
METpUYECKHEe MPUOOPHI
U 000py/I0OBaHKE, TIPO-
BOJIUTH UX CePTH(UKA-
IIUIO ¥ TEXHUYECKOE
0o0cy>)KHBaHUE

OOTBI CO CIYTHHUKOBOM

3HaHHUA O TICOJAC3MYCCKHUX

reoZIe3NYECKON  amnma- | CIIyTHUKOBBIX CETSIX pas-
paTypoil, aJropuTMOB | HBIX PAHIOB: INIOOAJIBHBIX,
U TIPOTPaMMHOTO 00ec- | peTMOHANBHBIX,  HAIMO-
IEYEHUs A MaTeMa- | HaJlbHBIX, JIOKAJIbHBIX,
Hact TUYECKOH 00pabOTKHU M | CIIEUANIbHBIX; TPHMEHe-
(moporoBbIit)
aHajaM3a pPEe3yJIbTAaTOB | HUM CIyTHHUKOBOIO 000-
00pabOTKM  JaHHBIX, | pYyAOBaHUS JJS CO3IaHHUS
NOJIy4aeMbIX TpU IO- | pa3IMYHbIX TUIIOB Teojie-
MOIM METOAOB TJIO- | 3UYECKUX ceTell A pe-
0aJbHOIO CIIyTHMKOBO- | LIEHHUS  IPOM3BOJICTBEH-
IO TIO3UIIMOHUPOBAHMS | HBIX M HAyYHBIX 3374
yMEHUe BBINOJIHATE | CIOCOOHOCTh  MPUMEHSATh
pa3ianyHbIe BU/IbI | OCHOBBI POTPaMMHOM
CIYTHHKOBBIX  Treojie- | 00pabOTKH CIyTHHKOBBIX
3UYECKUX HAOJIOJCHHUM | M3MEPEHUI:
CHELUATU3UPOBAHHON | TEOPETUUYECKUE  OCHOBBI,
reoZIe3NYEeCKOl  amnma- | CyIleCTBYIOLINE
paTypoii. IIPOrpaMMBbl, o0mue
yMeeT BBINOJIHATH TPOTPaMM- | IPHHLIUATIBI 170:¢
(MpOABUHYTBHIN) | HO-MAaTEMATHYECKYIO HCIIOJIb30BaHUS IS
00paboTKy  JaHHBIX, | 00pabOTKH U3MEPEHUN
MOJIy4YaeMbIX MpH IIO-
MOIIM METOAOB TJIO-
0aIpHOr0 CITyTHHUKOBO-
ro MO3UIIMOHUPOBAHUS,
U aHAJIW3UPOBATh €€
pe3yIbTaThl
BJIQJICHUE CPEACTBAMHU | CIIOCOOHOCTH  BBIMOIHSTH
U METOJaMM TpoBeJe- | aHAIN3 U YIpaBJeHHE
HUS BCEX BUJIOB | KQUECTBOM 00paboTku
I'HCC-nabmonenuit JAaHHBIX CITyTHUKOBBIX
JUISL pEelIeHHs] TPOU3- | U3MEPEHUH, aHaJIN3
BJaJieeT BOJICTBEHHBIX M Hay4y- | pe3yJabTaToB  00pabOTKU
(BBICOKUIN) HBIX 3a/1a4; METOJaMH | JaHHBIX MTOJIB30BATENS

ri1yooKoro aHaIM3a
MOJTy4aeMBbIX  PE3YIlb-
TaTOB HAOIIOAECHUH H
nx MaTeMaTHIeCKOH
00paboTku

npu nomou HMHTepHeET-
CUCTEM
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Texymas arrecTanusi CTyIeHTOB.

Tekymass arrecranusi CTyJ€HTOB MO JucuuIinHE «COBpEMEHHBIE METOIbI
CIIyTHUKOBOT'O NMO3UIMOHUPOBAHUS» MPOBOJAUTCS B COOTBETCTBUU C JIOKAJIbHBIMU
HOpMaTUBHBIMU akTaMu JIBOY u saBnsercss 00s3aTeIbHOM.

Tekymas arrectanus no aucuuIuinHe « COBpeMEHHbBIE METOIbI CITyTHUKOBO-
ro MO3UIIMOHUPOBAHUS» MPOBOJAUTCS B (POpME KOHTPOJIBHBIX MEPONPUITHH (KOH-
TPOJIbHBIE OMPOCHI, 3alUTa KOHTPOJBHBIX 33JaHUN, CAaMOCTOSTEIBHON PadOoThI),
M0 OLICHUBAHUIO (DAKTUYECKUX PE3yJbTATOB O0YUYEHUS! CTYICHTOB U OCYIECTBIIS-
€TCsl BEAYILUM IPENO0/IaBaTeIIEM.

OOBbeKTaMu OIIEHUBAHUS BHICTYIIAIOT:

— CTENEHb YCBOCHHUS TEOPETUUECKUX 3HAHM;

IIPU YCMHOM KOHMPOJIbHOM onpoce Kputepuu oueHok mo 100-0anbHOI cucreme
cneayromue: 100-85 O6ayioB — MpOSIBICHBI TNIyOOKHUE 3HAHUS KOMIIETEHIIUN JHC-
murinHbl (I1IK-10, [TK-11) — oTBeT oT/iMuaeTcs riayOUHON U MOTHOTOM PACKPBITHUS
TE€MbI BOIIPOCOB [0 MOHUTOPUHTY 3€MENbHBIX U MPUPOJHBIX PECYPCOB, JOTUUHO-
CTbIO, TIOCIIEI0BATENBHOCTHIO U apTYMEHTUPOBAHHOCTBIO OTBETA, YMEHUEM O0BsIC-
HATH CYIIHOCTH BOIIPOCA, JENaTh BBIBOJBI M OOOOIIEHMS, JaBaTh apryMEHTHPO-
BaHHbBIE OTBETHI; 85-75 0amIoB - MPOSIBIEHBI MPOYHbIE 3HAHUS OCHOBHBIX BOIPO-
coB komneteHiui aucuumniel (ITK-10, TIK-11): ymeHue oOBSICHATH CYITHOCTh
BOIIPOCOB JI€NIaTh BBIBOJBI M 0000IIEHMS], 1aBaTh apIyMEHTUPOBAHHBIE OTBETHI, HO
JOMYCKaTCd HETOYHOCTH; 75-60 Oamn — B OTBETE MPOSIBJICHBI OCHOBHBIE 3HAHUS
BorpocoB komrnereHui aucuuiivibl (ITK-10, ITIK-11), HO oTBeT oTIMuaeTcs He-
JIOCTATOYHOU TIIyOMHOU M MOJHOTOM PACKPBITUS TEMbI, HEAOCTATOYHBIM YMEHUEM
JaBaTh apryMEHTUPOBAHHBIE OTBETHI, OTCYTCTBUE JIOTHYHOCTH U MOCIEAOBATENb-
HOCTH, JIONTyCKAIOTCS CEPhEe3HbIE OIMOKH B COJIEpkKaHUU OTBeTa; MeHee 60 O6amios
- TIPOSABJICHBI HE3HAHME OCHOBHBIX BOIMPOCOB 3HAHMSI KOMIIETEHUUU TUCHUTLIAHBI
(TTK-10, TIK-11): HermyOokoe pacKpbITHE TEMbI, HEYMEHHE J1aBaTh apTryMEHTHPO-
BaHHbBIE OTBEThI, OTCYTCTBHE JIOTMUHOCTH M TOCIEAOBATEIIbHOCTH, AOMYCKAIOTCS
Cepbe3HbIE OLIMOKHU B COAEPKAHUH OTBETA.

— YPOBCHb OBJIAACHUA IMPAKTUICCKUMU YMCHUAMU U HABbBIKaAMU OLCHUBACT-
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Csl 10 YPOBHIO BBIMOJIHEHUS! KOHTPOJIBHOTO JIOMAIIHETO 3aJIaHusl, IPU 3TOM HC-
MOJIB3YIOTCSI COOTBETCTBYIOIIME KpuTepuu orleHuBaHusi B 100-0anbHON cucteme,
npudeM 100-60 6aioB — BHITIOJTHEHUE 3aJaHUs «3a4TeHO», MeHee 60 0aloB — BbI-
MOJTHEHUE - «HE 3aYTCHOY.

KontponsHoe nomaiinee 3amanue oreHuBaeTcs mo 100-0anbpHOM cucTeMme:
100-60 6amnoB — «3auTteHO», MeHee 60 OaiuioB — «He 3auTeHo». 100-60 GaioB -
CTYJEHT TIOHMMAET MPUHIUIEI (PYHKITMOHUPOBAHUS, CTPYKTYPY U COCTaB COBpE-
MEHHBIX CHUCTEM IJI00AJIBHOTO0 CIYTHUKOBOTO MO3UIIMOHUPOBAHUS, METO/IbI 00pa-
OOTKM MPOCTPAHCTBEHHBIX T'€OJIE3NYECKUX JAHHBIX C MOMOIIbI0 HWH(OPMAIUOH-
HbeIX TexHosnoruil (I1K-10), npuHuMnel pyHKIIMOHUPOBAHUS U METOAMKY HCIOJIb-
30BaHMSI COBPEMEHHBIX MPOTPAMMHBIX KOMILUIEKCOB, MPeAHa3HAYEHHBIX I 00pa-
OOTKHU JAaHHBIX CHUCTEM TJIO0ATBLHOTO CIIyTHUKOBOTO MO3UIIMOHUPOBAHUS, COBpE-
MEHHOE COCTOSIHHE€ HAayKH B 0OJacTH pa3pabOTKH M MPUMEHEHHUS COBPEMEHHBIX
CUCTEM TJI00ATHOTO CITYTHUKOBOTO To3utimonupoBanus (ITIK-11).

— pacyeTHas 4acTh BBINOJHEHA 0e3 OmMOOK, CPOPMUPOBAH U TI'PAMOTHO
oQOpMJIEH OTYET O BBHIMIOJIHEHUU PabOThl; MeHee 60 OaioB - MPOSBIEHBI HE3HA-
HUs 6a30BBIX OCHOB BOIpocoB kKommeTeHIui aucuuruiiabl (ITK-10, TIK-11): pabo-
Ta BBITMIOJIHEHA C OMIMOKaMH, CTYJICHT 3aTPyAHSETCS OOBSICHUTH MPUHSTHIC pellle-
HUS U JCUCTBUS 10 UX peanu3anuu, 0hOpMIICH CO 3HAYUTEIbHBIMUA HAPYIICHUSIMHU
WJIU BOBCE HE C(HOPMUPOBAH OTYET O BHITIOJTHEHUHU 3a1aHUSI.

KonTpoJbHbIe 3a1aHuA
1-e munosoe KkonmponvHoe 3a0aHue.
[lepeBblunciieHUE T€OAC3UUECKUX KOOPJAUHAT NyHKTa (B, L, H) B IpOCTpaHCTBEH-
HbIE TPSIMOYTOJIbHBIE KoOpaAuHaThI (X,Y,7).
[IpeobpazoBanue pa3HOCTEN MPSAMOYTOJIBLHBIX KOOPAUHAT (KOMIIOHEHT 0a30BOM
nunuu — (AX, AY, AZ)) nokajibHYyIO TONOLEHTPUUECKYIO CUCTEMY KoopauHat (AN,
AE, AU)

[enabpaboTel: [ToHATh MPUHLIKITBI TPEOOPA30BaHUSI KOMIIOHEHT 0A30BBIX JIUHUHI U3

MPOCTPAHCTBEHHOW B JIOKAJIbHYIO TOMOIIEHTPUYECKYIO CUCTEMY KOOPAUHAT.
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JlaHo:reone3nueckre KoopaAUHATH 0a30B0# cTanuu JIBOY (cM. Tabiuiry HUXE)

B cucteme koopanHaT WGS-84.

HaumeHnoBanue [lupora, B Noarora, L I'eone3snueckasn
NMYHKTA BbIcOTa, H
DVGU 43°07'31” N 131°53'13”E 102Mm

3agaHue: YCTaHOBUTH Ha CBOEM KoMIbtoTepe nporpammy GoogleEarth

(http://www.google.com/earth/). B 3T0l mporpaMme HalTH MECTO CBOETO MPOKUBAHUS

B I'. BIaguBOCTOKE M ONPENENNUTD €T0 T€0AE3NYECKNE KOOPINHATHI B CUCTEME
WGS-84 ¢ TouHocThIO 10 cekyHbl AyTH. /s aToro B GoogleEarth Heo6xoaumo
B 3aKJajike «Buay», aktuBupoBaTh onuuio « Ctpoka coctossHus». [locne atoro, B
paboueM OKHE MpOrpaMMbl, BHU3Y MOSBUTCS CTPOKa C TEKYILLMHU Ireoie3nde-
CKMMH KOOpJAMHATaMU Kypcopa U BBICOTOM BHIOPAHHOM TOUKH HAJl YPOBHEM MODSI
— h. J1ns nepexojia K reo1Ie3n4eCKOil BBICOTE MyHKTaHHE00X0JMMO HCIIOIb30BATh
bopmyny H=h+27wm.

['eone3nueckre KOOpAUHAT O0EUX TOYEK HEOOXOAUMO MEPEBBIYUCIUTD TPOCTPAH-
CTBEHHBIE MPSIMOYTOJIbHBIE KOOPJAUHATHI U BEIYUCIUTD UX Pa3HOCTU (KOMITIOHEHTHI
0a30Boi1 TMHUN), TpUueM KoopauHathel cTaniu DVGU cnenyer BEIYUTATh U3 CO-
OTBETCTBYIOIIUX KOOPJIWHAT BTOPOIO ITYHKTA.

Hanee, nonmydyeHusie pasHoctu (AX, AY, AZ)) cneayer nmpeoOpa3oBaTh B JTOKaJb-
HYIO TOMOIEHTPUYECKYIO cucteMmy koopauHat (AN, AE, AU). Koutpoisiem npa-
BUJILHOCTH MPE0Opa30BaHus SBISETCA MOJTYYEHUE OJJHOTO U TOrO K€ 3HAYEHUS
JUTMHBI 0a30B0# JinHuK Mexy ctanireit DVGU u BTOpbIM TyHKTOM, BBIYUCIICH-
HBIX B IPOCTPAHCTBEHHOM MPSAMOYTOJIBHON U TONOLEHTPUYECKONU CUCTEME KOOP-
JIMHAT.

HCD@BBI‘H/ICJ'ICHI/IG KOOpAMHAT. I[J'IH MOJYYCHUA IPOCTPAHCTBCHHELIX ITPAMOYTOJIb-

HBIX KOOPJIMHAT 000MX MMYHKTOB MOXXHO BOCIIOJIb30BAThCSI N3BECTHBIMU COOTHO-
IICHUSIMU:

X =N +H)cosBcoslL,

Y =(N + HlcosBSinL,
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http://www.google.com/earth/

bz
Z- C?N ¥ H)sinB,
20e
az
 JaZcos?B 1+ bZsin?B’
3HadyeHus 00BIION U MaJIoN TToTyoce s sumunconna WGS-84 paBHbI, COOT-

BeTCcTBEeHHO: a= 6378137.0000M, b= 6356752.31425Mm.

H3BecTHbIE POPMYIIBI I MPEOOPA30BAHMS B IOKAIBHYIO TOMIOIEHTPUYECKYIO CH-

CTCMY KOOpAWHAT IMIPUBCACHLI HUKC B MAaTPUYIHOM BHUC:

v igdtd

rmae

D =|-sinBsinlL. cosL cosBsinL

(—SinBcosL -sinlL cosBcosL)

cosB 0 sinB ,
rae (B, L) — koopaunatel ctaniiuu DVGU. [lnuna 6a30Boii TUHUM €CTh MOAYJIb
BEKTOpPa, KOUM U SIBJIICTCSI OHA CaMa U BBIYMCIIACTCS 0 OOIIEU3BECTHON (hopMyIIe.

HD@I[CT&BJ'ICHI/IC BBIINOJIHCHHOTI'O 3aJaHWA:

Pe3ynbTaThl BRIMOTHEHUS 33/JaHUs MIPEACTABUTH B (hOPME DIIEKTPOHHOM TaOIHIIBI
Excel. B Tabnuiie 10mKkHBI OBITH IPUBEICHBI BCE UCXOJIHBIC JaHHbIE, paboyue BhI-
YUCJICHUS, PE3YyJIbTaThl PACYETOB U KOHTPOJIbHBIE BEIUMCIICHUS. Tabnuma Jo/KHa
OBITh aKKypaTHO U SICHO 0(hOpMIIeHA, CHAOKeHa HEOOXOJUMBIMH TOIITUCAMHU U T10-
scHeHussMH. [Ipy u3MeHeHUU 3HaUeHUN UCXOIHBIX JaHHBIX PE3yJbTaT JI0OKEH aB-
TOMAaTUYECKHU MEPEBBIYUCIISATHCS.
2-e munogas KOHMpoIbHOE 3a0anue.

[Iporpammuas o6padotka GPS-u3mepenunii B TeCTOBOM CIIyTHUKOBOI reo/ie-

3UYECKOM CETH C LIEJIbIO MOIYYEHHUS] KOOPJIUHAT ONPEIETIEMOro MyHKTa B MECTHOM

CUCTEMC KOOPpAHUHAT U BBICOT

Llenp paGotbl: [IOHATH MPUHLMIBI U METOABl MPOrpPaMMHON 00pabOTKH
CIYTHUKOBBIX T'€0JIE3MYECKUX U3MEPEHHM, HayuuThbcs 0OpaldaThiBaTh M ypaBHH-

Bath GPS/T'JIOHACC wu3mepeHusi, BBITIOJTHEHHBIE B PEKUME «CTAaTHUKA», OIEHU-
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BaTh KAQY€CTBO BBIUMCICHHS KOMIIOHEHT Oa30BbIX JMHUMN, HAYUYUTHCS YPaBHUBATH
CITyTHUKOBBIE T€0JIE3UNYECKUE CETH U OLIEHUBATh TOUHOCTh MOJIYYaE€MbIX B PE3YIb-
TaTe KOOPJAMHAT MYHKTOB CETH U TpaHchopmupoBath ux u3 cucrembl WGS-84 B
MECTHYIO CUCTEMY KOOPAMHAT U HOPMaJIbHBIX (OPTOMETPUUECKHUX) BBICOT.

HaHo: pe3ynbrarsl cratnueckux GPS u3MepeHuil Ha IMyHKTax reoje3nye-
CKOW CeTH, 3alucaHHble B BUAe HaOopa ¢ainoB B ¢popmate RINEX (mupexropus
RINEX, daiinsr ¢ pactmuperrnem .960u .96n). Taxke man (aii KoOOpauHAT MyHK-
TOB IOCYAapPCTBEHHOW I'€0JI€3UNUYECKOM CETH B MECTHOM CHCTEME KoopauHat U ban-
TUCKOM cucteme BricoT. B daiine PNTX.crdaansl TouHble (KOHTPOJBHBIE) Teoie-
3U4ecKne KoopauHathl myHkTa PNTX.

3amanue: N3yuuts paboty ¢ mporpammubiM naketoM TopconTools 1o 1oKy-
MeHTauuu ¢upmel-nponsBogutens 110 (TopconTools. Post-processing Software.
PykoBonctBo omneparopa. /Topcon Positioning Systems, Inc. 2009. - 455 c.: un.
(moctymHO 1o CCBIIKE:

http://www.topcon.by/resource/upload/topcon tools RUS GSLpdf wmm cm. gm-

pekroputo TT7 1/MANUALS)). Boinonauts 00paOOTKy JaHHBIX B Y4eOHOU

CIIyTHHKOBOW CETH, 3arpy>KEHHbBIX Ha KOMIIBIOTEPHI B y4€OHOM KJlacce.

[TocnenoBarenbHOCTH OOPAOOTKH TAHHBIX:

1) Co3naHue U HacTpOWKa HOBOTO MPOEKTA.

2)  Wwmmnoprt ganasix GPS u3mepenuii (B npoext RINEX-daitnbr).

3)  BBoa TOYHBIX KOOpAMHAT OJHOTO U3 MYHKTOB ceTH B cucreMe WGS-
84 (B HameM ciyyae cranuus PNTX). [Ipuganuem um craryca KOHTPOJIbHBIX KO-
OpJIMHAT (HE MOJyIeKAIINX TallbHEUIIIEeMy U3MEHEHHUIO).

4)  Boluncienue 06a30BbIX JUHUN MEXKIY BCEMU TyHKTaAMH CETH.

5) @OOpMUPOBAHUE U AHAIU3 OTYETA O HEBSA3KAX B IMOJIMTOHAX CETH.

6)  VYpaBHHBaHHE CETH C MUHUMAJIbHBIMU OTPaHUYCHUSAMHU (OAUH (PUKCH-
POBaHHBIN MTYHKT).

7)  ®dopmupoBaHHe M aHaIU3 OT4YETa OO0 YpaBHHUBAHUM CETH. DKCIOPT

ypaBHeHHbIX WGS-84 koopuHaT BceX MyHKTOB CETH B TEKCTOBOM (haii.
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http://www.topcon.by/resource/upload/topcon_tools_RUS_GSI.pdf%20или%20см.%20директорю%20TT7_1/MANUALS)
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8)  Hmmnopt B npoekt koopauHaT nyHKToB PNTI1-PNT4 B mectHO#l cu-
CTEME KOOPAMHAT U BBICOT.

9)  BeinonHeHue npoueaypsl <«JIOKAaIU3alUW» CETH. AHAIN3 IOJy4HB-
IIMXCS HEBSI30K Ha MyHKTaX CETH U OoTOpakoBKa ommbounoi nHpopmammu. Ilo-
BTOPEHUE MPOLIETYPhl IO MOJYyUYEHUSI YOBIETBOPUTEIBHOIO pe3yibTaTa (HEBA3KH
HE JIOJKHBI ITPEBBIILIATH 17 CM B IIJIaHE U IO BBICOTE).

10) OkcnopT KOOpAMHAT BCEX MMYHKTOB CETH B MECTHOM CHCTEME KOOPIH-
HaT U BBICOT B TEKCTOBOH (haiilI.

HD CACTABJICHHUEC BBIIIOJTHCHHOI'O 3a1aHWA.

B pe3ynbTaTe BBINOJHEHUS 3a/1aHUsl TOJKHBI OBITh IPE/ICTABIICHBI:

1)  ®aiin npoekTa ((aiin ¢ pacmmpenuem .ttp). Cm. BkIaaky Browsemnpu
OTKPBITUU TTAHEJIH MPOEKTOB JJIsI ONIPENEIIEHUS MECTOIOIOKEHUS ITOTO (aiina.

2)  TecroBble daiiibl, comepxame:

A) OTuer 1o HeBsSI3KaM MOJIUTOHOB B CETH

b) Karanor koopaunat nmyHKTOB ceTu B cucteme WGS-84 u ux cpenHekBa-
paTU4eCcKue OMUOKH

B) Karanor koopAauHaT MyHKTOB CETH B MECTHOM CHUCTEME U BBICOT U HUX
CPEIIHEKBAPATUUECKHUE OLTHOKH.

Tunogwvie 80npocvl K KOHMPOTLHLIM ONPOCAM

1. Uro Ttakoe kunemarnueckuii pexkxuM GPS/T'JIOHACC no3unmonrpoBanus?
2. YUto Takoe abCOFOTHOE TTO3UIIMOHUPOBaHUE?
3. Uro Takoe cratnueckuii pexxum GPS/T'JIOHACC no3unmonupoBanus?
4. YTo Takoe OTHOCHUTENBHOE MO3ULIMOHUPOBAHUE?
5. Urto takoe pexnm RTK?
6. Jl1st uero HeoOXoAMMa MHUIMATN3ALMS, TPU BBIMOJIHEHUU U3MEPEHUN B KUHE-
MaTHYECKOM PEeKUME?
7. UTO Tako€ MHOTOJy4Y€BOCTh (MHOTOITYTHOCTb) CITyTHUKOBOTO CUTHaja?
8. [l yero ciayxut popmat RINEX?
9. Uto Takoe reoMmeTpuuecKuii paktop?

10. SABnsiercs nu 6a3oBas muHuA (baseline) BekTopom?
31



11. Yro Takoe macka orceuku (elevationmask)?
12. Yto Takoe nuddepeHranbHoe MO3UIMOHUPOBaHIE?
13. B yem otnuume pexxumMa nocToOpaboTKH CITyTHUKOBBIX U3MEPEHUH OT peknuma
peanbHOrO0 BpEMEHH?
14. J1ns1 4ero BBITOIHAETCA MPOLEAYpA LIECHTPUPOBAHUS CITyTHUKOBON aHTEHHBI?
15. 1ns1 yero uzmepsieTcs BbICOTA CITyTHUKOBOM aHTEHHBI HAJl IEHTPOM OIPENEIIs-
€MOTO MyHKTa?
16. Uto Takoe KoHTposLIep?
17. HazoBUTE OCHOBHBIE COCTABHBIC YACTU KOMIUJIEKTA CITYTHUKOBOT'O 000py10Ba-
HUS T€0JE3UIECKOTro Kiracca?
18. Yro xapakrepusyet napamerp PDOP?
19. Yto Takoe BBIHOC ITYHKTA «B HATypy»?
20. Yro Takoe nuddepeHiraibHbie TOIpaBKu?
IIpome:kyTo4yHas aTTecTanMs CTY/ACHTOB

[IpomexxyTouHast arrectanusi CTYAEHTOB MO AucuuIUinHe «COBpEeMEHHBIE
METO/bl CIIyTHHUKOBOTO NMO3WLHOHUPOBAHUS» IPOBOAMUTCS B COOTBETCTBHM C JIO-
KaJIbHBIMU HOPMATUBHBIMU akTamu J(BDY u sBisieTcss 00g3aTENbHOM.

[IpomexxyTouHast arrectanysi CTYAEHTOB MO aucuuIuinHe «COBpEMEHHBIE
METO/Ibl CIlyTHHUKOBOI'O MO3UIIMOHMPOBAHU» NPENYCMOTPEHA B BHIE 3aueTa. 1lpn
ATOM, OLIEHKA Ha 3a4eTe SBJSETCS KOMIUIEKCHOW, YUYUTHIBAIOTCS BCE OLEHKU KOH-
TPOJIBHBIX MEPOIPUATUI TEKYIIEH aTTECTALMK C BECOM, ONPEACIIAEMBIM BEAYILIUM
npenojasareneM. OIEHKa «3a4TEHO» BBICTABISECTCA CTYJIEHTY, TOJBKO €CIH €My
NpeABapUTENbHO ObUIM 3aYTEHBI PE3YJIbTATHl YCTHOTO OIMPOCA, KOHTPOJBHBIE J0-
MaliHue 3aJaHus (KpUTEPUM OLIEHKU Ka)J0r0 KOHTPOJBHOTO MEPONPHITHS yKa-
3aHbI BBIIIIE).

Tunosbie BONPOCHI K 3a4eTy

1. PexxrMBbl CITyTHUKOBOTO TTO3UIIMOHUPOBAHUS.
2. O0miast CTpyKTypa ¥ OCHOBHBIE XapaKTEPUCTUKH COBPEMEHHBIX TII00aTbHBIX CH-

CTEM CIIYTHHUKOBOI'O IO3MIMOHUPOBAHUA.
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3.CrocoObICITy THUKOBOTO TMO3ULIMOHUPOBAHUSI.

4. HpI/IHHI/IHBI OIpCACICHNA MCCTOITOJIOKCHHA ITPH ITOMOIINU CUCTCM CITYTHUKOBO-

o HIO3UMIUOHHUPOBAHUA.

5. CDaKTOpBI, OKa3bIBaArOMIME BIIMAHWEC HA PC3YJIbTAThI CITYTHHUKOBOI'O ITIO3UIIMOHH-

POBaHUA.

6. FJ'IO6aJ'II>HBIe, PCTUOHAJIBHBIC, HAMNMOHAJIBHBIC U JIOKAJIbHBIC CITYTHUKOBBIC CCTH.

7. CnenuanbHble CITyTHUKOBBIE CETH.

8. CHyTHHKOBoe O60py,Z[OBaHI/ICI Ha3Ha4YCHUC, KJ'IaCCI/I(bI/IKaHI/ISI, COCTaB KOMILJIICKTA

9. BeinosiHeHUE CITYyTHUKOBBIX U3MEPEHUI: COCTaB pabOT, 0COOCHHOCTH.

10. MaTematnyeckas 00pabOTKa CITyTHUKOBBIX U3MEPEHUI: OOIINE MPUHIIMIIHI,

IMOCJICAOBATCIIBHOCTD, dHAJINU3 PC3YJIbTAaTOB

11. BO3MOXHOCTH NPUMEHEHHSI HHTEPHET-CUCTEM ISl 0OpaOOTKU JAHHBIX CITyT-

HHKOBBIX H3M€p€HI/Iﬁ

12. HpI/IMeHGHI/Ie CIIYTHHUKOBBIX CUCTCM VIS PCIICHUA HAYYHBIX 3a1a4:. pCIIaCMbIC

3aJlavuu, IIPUHOMUIIBI IPUMCHCHMUS.

KpHTepnn BBICTABJICHHUA OLICHKHU CTYACHTY HaA 3a4€TE

o ITMCIUMIIJIMHE «COBpeMeHHbIe METOABbI CIYTHUKOBOI'O

«3a4meHo»

NO3UIIHOHHUPOBAHUS»:
banabl Onenka 3a-
(pedTuHro- yeTa TpedoBanus k chopMUPOBAHHBIM KOMIIETEHUMSM
BOM OIICH-
KH)

OLieHKa «3a4TeHO» MPHU CJIaYy 3a4eTa BbICTABJISAETCS CTY/ICH-
Ty, €CIIM OH YCBOWJI TPOTrPAMMHBIN MaTepua Mo JUCIH-
TUTMHE W 3HAET MPUHIUIBI QYHKIIMOHUPOBAHHUS, CTPYKTYPY H
COCTaB COBPEMEHHBIX CHCTEM TJI00AITBHOTO CITYyTHUKOBOTO
MO3UIIMOHUPOBAHUS, METOJIbI 00PaOOTKH MPOCTPAHCTBEH-

100 - 61 HBIX T€0JIE3NYECKUX JIAHHBIX C IIOMOIIIBI0 WH(POPMAITMOHHBIX

texnosioruit (I1K-10), npuHIMIbl QYHKIMOHUPOBAHUS U Me-
TOJIMKY UCIIOJIb30BaHUsI COBPEMEHHBIX POTPAMMHBIX KOM-
IUIEKCOB, MpeIHa3HAuYEHHBIX /U1 00pa0OTKU JaHHBIX CHU-
CTEM IJ100aJIbHOTO CIIYTHUKOBOTO MO3UIIMOHUPOBAHUS, CO-
BPEMEHHOE COCTOSIHUE HAayKH B 007acTH pa3pabOTKU U MIpHU-
MEHEHUS] COBPEMEHHBIX CUCTEM TJ100aIbHOTO CITyTHUKOBOTO
nosunonuposanus (ITK-11).

YMeeT ucnonb30BaTh TEOPETUUECKUE 3HAHUS O CHCTEMAX
17100aJIbHOTO CITYTHUKOBOT'O O3MIIMOHUPOBAHUS B ITPOIECCE
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Tonorpado-reoIe3nIeCKiX U MHBIX padoT, BEIOMpPATh METO-
JIbl ¥ OCYIIECTBIISITh 00pabOTKY MPOCTPAaHCTBEHHBIX Te01e-
3MYECKHX JIaHHBIX C IOMOIIbI0 MH(POPMALIMOHHBIX TEXHOJIO-
ruit (I1K-10), ucronb3oBaTh B MPAKTUUECKOU EATEILHOCTH
COBpPEMEHHbIE IPOrPaMMHBIE KOMIUIEKCHI, IPEAHAa3HAYECH-
HbIE /17151 00pabOTKH TaHHBIX CHCTEM IJI00aIbHOTO CITyTHHU-
KOBOT'O [IO3ULIMOHUPOBAHUS, UCIOJIb30BATH CIlyTHUKOBOE
000py0BaHUE U POrPaMMHbIE CPEACTBA JUIsl IPOBEACHUS
HPUKJIAJHBIX HAYYHBIX UCCIEJOBAHUI B 00JIACTH reoie3nye-
cKoro odecneueHust 3emieycrpoiictBa u kagactpa (IIK-11).
Brnaneer HaBbIKaMM UCIIOJIb30BAHUS COBPEMEHHBIX CUCTEM
17100aTbHOTO CITYTHUKOBOTO MO3UIIMOHUPOBAHUS B IPOIECCE
TONnorpado-reo1e3NYECKUX U UHbIX padoT, HABBIKAMU
0000111eHNs ¥ aHAJIN3a, TIOUCKA U BEIOOpA METOIOB U TEXHO-
J0rui 00pabOTKK NPOCTPAHCTBEHHBIX I'€0/I€3MUYECKUX JIaH-
HBIX cpencTBamMu WHpopMannoHHbIX TexHoiorui (I1K-10),
HaBBbIKAMU MPAKTUYECKOTO MCII0JIb30BaHMsI COBPEMEHHBIX
IIPOrpaMMHBIX KOMIUIEKCOB, IPEIHA3HAYEHHbIX JUIsl 00pa-
OOTKHU JJAaHHBIX CHUCTEM INI00AIbHOTO CIIyTHUKOBOTO I103H-
LIUOHUPOBAHMSI, HABBIKAMH CAMOCTOSITEIBHOIO aHAIN3a U
MHTEPIPETANN PE3yJIbTATOB HAOIIOIEHUH TP TOMOIIN
TEXHOJIOTUH I1100aIbHOT0 CIIyTHUKOBOTO MO3UIIMOHUPOBA-
Hus (I1IK-11).

[Tpu 3TOM, OlLIEHKa «3aYTE€HOY BBICTABIIAETCS CTYEHTY,
TOJIBKO €CJIM MY NPEABAPUTENIBHO 3a4TEHbI KOHTPOJIbHBIE
JIOMAIIIHUE 33/1aHUsl U YCTHBIN OIpoc.

menee 61

«He 3aume-
HO»

OueHka «He 3aumeno» BBICTABIIAETCS CTYJEHTY, KOTOPBIA HE
3HAeT 3HAYMTEIBbHOW YacTW IMPOrpaMMHOr0 Marepuaina, Jo-
MYCKaeT CYLIECTBEHHBIE OMIMOKH, C OOJIBIIUMH 3aTPyIHEHU-
MU BBIMOJHSAET OOJIBIIYI0 YacTh MPAKTHYECKOH paboThI,
4acTb 3aJIaHUS HE MOXKET BBINOJHUTE. OIIEHKA « HE 3a4TEHO»
BBICTaBIISIETCS CTYACHTY, €CIM OH OCBOWJI HE BCE HE BCE 3Ha-
HUS, YMEHMSI U HaBbIKM KomrereHuui qucuuruimeel (I1IK-10,
I1K-11).
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