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1. MecTo ¥ poJib TUCHHUIUIMHBI (MoayJsi) B cTpykType OIIOII

JucuuiuinHa «CIIyTHUKOBBIE CHCTEMbl HaBUTALlMKW» BXOAUT B 00pa3oBaTeIbHbIN
KOMIIOHEHT OCHOBHOM TpOQecCHOHaNbHON 00pa30BaTeNIbHOM MPOTpaMMBbl 10  HAayYHOU
cnenuanbHocTh 1.3.1. dusnka KocMoca, aCTpPOHOMHUS.

JucuuiuinHa siBisiercst (pakyJIbTaTUBHOM AJ1 00y4arolyXcsl B aCUPAHTYpPE 110 Hay4YHOM
cnernuanpbHocTu 1.3.1. ®usnka kocMoca, aCTpOHOMHS.

3HaHUA U yMEHUs, IpUoOpeTaeMble acUpaHTaMH 110C]Ie U3YyUEeHUs AUCLHUILUIMHBL, OyayT
UCTIONBb30BAaThCS Uil pElICHHMsT HAay4HbIX 3aJad Ha »JTane MOJy4YeHHus M 00paboTKu
AKCIEPUMEHTAJIBHOTO MaTepuaja, M HalpaBlIeHbl Ha IOATOTOBKY K clade KaHAMJIATCKOTO

9K3aMEHa U K JlaJbHEeH el HaydyHol padoTe.

2. Henu u 3aga4u JUCUMIJIMHBI (MOILYJIsI)

Henpto muctmmivabl «CHOYTHUKOBBIE CHUCTEMbI HAaBUTAI[UU» SIBJISETCS IOJYyYCHUE
dbyHIaMeHTalbHBIX 3HAHUH M BO3MOXKHOCTH HX HCIIONB30BaHUS B Mpollecce AajbHeiIero
oOydeHus, MpU MPOXOXKIECHUU MPAKTUK, HAMHCAHUS HAYYHBIX pabOT, B CBOeW HAy4HOU U
MEJIarOrMYECKON IEATEIIbHOCTH.

3amauaMu JUCHUTUTMHBI « CTYTHUKOBBIE CHCTEMbl HABUT ALK SIBJISCTCS:

® OCBOCHHME COBPEMEHHBIX METOJOB pEUICHUS 3a1a4 JUCTAHIMOHHOTO 30HIUPOBAHUS
OKpPY’Karolllel cpeabl;

® Ppa3BUTHE HABBIKOB WCIIOJIb30BAHUSI YHUBEPCAIBHOTO PaauopU3UIECKOTO MEeToAa IS
perieHus oOpaTHBIX 3a/1a4 B Pa3NUYHBIX pa3aenax GU3nKu;

e TPHOOpETeHHE MPAKTHUUYECKOTO OIMBITa TMOCTPOCHUS BHICOKOTEXHOJIOTHYHBIX TEXHUYECKUX
CHCTEM;

e cOop, o00paboTka, aHalIW3 W CHUCTEMaTH3alUs HayYHO-TEXHUYECKOM uH(popManuu,
OTEUYECTBEHHOTO U 3apy0eXHOT0 OMbITa B chepe paauoPu3nuKu;

® TIPHOOPETEHHUE OMBITA OJATOTOBKH HAYYHO-TEXHUYECKUX OTUYETOB, 0030pOB, MyOIUKAIIUN 11O
pe3ynbTaTaM BBIIOJHEHHBIX HCCIIEIOBAHUN;

® OCBOCHME HOBBIX TEOPUN U MOJIEIIEH;

e MaTeMaTHYECKOE MOJICTUPOBAHUE TIPOIIECCOB U OOBEKTOB;

® [IPOBEJICHUE HPKCIEPUMEHTOB MO 33IaHHOW METOAMKE, COCTABJIECHUE ONMHMCAHUS MPOBOIUMBIX
HCCIIeTIOBaHUIM;

e 00paboTKa MOJy4YEeHHBIX PE3yJIbTAaTOB HA COBPEMEHHOM YPOBHE M MX aHAJIU3.



3. TpeboBaHus K pe3yJibTaTaM OCBOEHHSI JUCHUNIHHBI (MOIYJIs)
3HaTh:
e [IpuHIMITBI OpraHU3aIlii COBPEMEHHBIX CUCTEM CITYTHUKOBOW HAaBUTAIIUH.
e OCHOBHBICE METOIBI HW3y4YCHHS HWOHOCHEpHl C WCIONB30BAaHHEM CITyTHUKOBBIX CHUCTEM
HABUTAIIUH.
e Meronbl  (OpMHpPOBaHUS  PAJMOCUTHAIOB, HMCIOJB3YyEMBIX B CIYTHHUKOBBIX CHCTEMax
HABUTAIIUU.
e  DaKTOpBI, ONPEEIIAIONINE KAYeCTBO (YHKIIMOHUPOBAHNUS CITyTHUKOBOW HABUTAIINH.
Ymern:
e OcCymuiecTBIsATh MOCTAHOBKY OKCIIEPUMEHTa C HCIIOJb30BaHHUEM CITYTHHKOBBIX CHCTEM
HABUTAIIHH.
e Ilonp30BaThCsl NAHHBIMH CITYTHHKOBBIX CHCTEM U JaHHBIMH, COJACpXKAIIUMHUCS B 0a3ax
TaHHBIX 1 IHTEpHET [T pelieHus] HayIHbIX 3a/1a4.
e OcymiecTBIsATh GUIBTPAINIO JAHHBIX PA3JIMYHOTO THUTIA.
e BruBisaTe apredaTsl 00pabOTKH TaHHBIX.
Baagers:
e PaznmmunbivMu Metonamu uccienoanus OKII Ha 0CHOBE CITyTHUKOBBIX CUCTEM HABHTAIUH.
e OCHOBHBIMH TOHSTHUSMHU, CBSI3AaHHBIMH C MOHUTOPUHTOM OKOJO3EMHOTO KOCMHYECKOTO
IIPOCTPAHCTBA C UCIOJIB30BAHNE CITYTHUKOBBIX CHCTEM HAaBUTALIUH.
e MareMaTHUECKUM aIllapaToM JJIsl PEIICHUS MPSMOW 3aa4l OLEHKH PaJIMOHABUTAIIMOHHBIX
napaMeTpoB CUTHAJIA.

e MeronaMu IpOCTPAaHCTBEHHOTO aHAIN3a HOHOC(HEPHBIX JaHHBIX.

4. O0beM AUCHMILVINHBI (MOYJI1) M BUABI Y4eOHO padoThl
OO0mias TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eanHUIbl 144 gaca.

Buj yueOHoit padoThl Bcero yacos /
3a4eTHBIX eIMHUIL

AyIUTOpHBIE 3aHATHS (BCETO) 36/1

B ToMm uucne:

Jlexuuu 36/1
CemuHapsl

CamocrosiTeibHasi padoTa (Bcero) 108/3

Bug npomexyTodHO aTrTecTaluy (3a4er, SK3aMeH) 3ayer
KonrakTHas pa6ora (Bcero) 36/1
OO01mast Tpy10€MKOCTh (Yachl/3a4eTHbIC eTMHUIIBI) 144/4




5. Copaepsxkanue IMCHUILTHHBI (MOIYJIA)
5.1. Copep:xkanue pa3aesioB M TeMbl M CHUUILTHHBI (MOTYJIA)

Pa3nea 1. IToctpoenue rio6anbHbIX HABUTAIIMOHHBIX CIYTHUKOBBIX CUCTEM

Tema 1. CocTaB ¥ CTPYKTypa CIIyTHUKOBBIX HaBUTALIMOHHBIX CUCTEM.

OCHOBHBIE TEXHHYECKHE XapaKTEpUCTHKH (paboume YacTOThl, MapaMeTpbl OPOUTHI).
Cucremsl koopauHaT. CucteMbl BpeMeHu. TpeOoBaHUs K TOYHOCTH OINPEICIeHUs KOOPIUHAT.

Tema 2. Pagnonasurammmonusii mwiad GPS u I'JIOHACC.

OcHoBHbIE TOKYMeHTHl. KosoBOe U 4acToTHOE pasneneHue kaHaioB. llceBnocimydaiinbie
nocienoBareabHoCcTH. Pa3zoBas Manumnysiius. Panunonasuranunonnsiii man (PHIT) TJTIOHACC.
Hansaomepubie konbl ['JIOHACC. HaBuranmonnoe coobmienue ['JIOHACC. PHIT GPS.
HansaomepHbie koabel GPS. HaBuranmonnoe coodmenue GPS

Tema 3. M3mepenue pannopu3nuecKkux nmapameTpoB B mpueMHukax curnanoB CPHC.

[Tonck curnanoB 1o 3aaepxke u yacrote. Ciexxenue 3a (hazoii. Crnexenue 3a
3aJIEPKKOM.

Tema 4. HW3mepenus paanopu3nyuecKux MapaMeTpoB B YCIOBHSIX HEU3BECTHOTO
JATbHOMEPHOTO KO/J1a.

KBanpatuunas oopadoTka (squaring technique). KoppensiuonHast ob6paboTka
(squaring technique). KombunupoBannas ob6paborka (Code correlation plus squaring
technique).  Z-tracking.

Tema 5. Pemrenne HaBUranimoHHOM’ 3a1a4n.

O6mue nousitus. JlansHoMepHbId MeToAbl.  [IceBaomanbHOMEPHBIA MeTO. Pa3zHOCTHBINM

IICEBJOJAIBHOMEPHBIN METO/. JonnepoBckuit METO/I. JInneapuzauus. Meton
HaMMEHBIIIUX KBAJIPaTOB. Pa3HocTHBIC METOOBL. Ycrpanenue ¢bazoBoit
HEOJIHO3HAYHOCTH. Mozenun noHocdepsl. Mosienu HelTpanbHOM aTMOC(ephl. Cucremsl

nuddepenimanbHoil koppeknuu. Ocobennoctu Real-time-kinematic (RTK).

Tema 6. ICTOYHMKYN NOTPEMIHOCTEN U TOUHOCTh HABUTALIMOHHO-BPEMEHHBIX ONPECICHNUN
B CPHC.

OmmOku nepBUYHON 00paboTku. OmuOKkyM BTOpUYHON 00paboTku. I'eomerpuueckuii
dakTop. YXyaueHne TOYHOCTH MO3ULHOHUPOBaHUS BO BpeMs BozMyteHuit OKII

Pa3nea 2. Mcnonb3oBanne CPHC g nzyuenns OKII

Tema 1. [TonHoe 3nekTpoHHOE cojiepxkaHue noHocheps! u ero Biusinue Ha CPHC.

®opmyna  OnmatoHa.  OmnpeneneHre  MOJTHOTO — DJIEKTPOHHOTO — COJIEPKAaHHUS €
MCIIOJIb30BaHUEM (a30BBIX U IPYIIIOBBIX U3MEPEHU. Onenku abCOIIOTHOTO I19C.

D¢ dexTsl 1T0 1 2ro mopsaKa Ha TOYHOCTD ONPEIEIEHUsT KOOPIUHAT.



Tema 2. Mertoas! nccieaoBaHusi HOHOCHEPHBIX BO3MYIICHHH Ha ocHOBe qaHHBIX CPHC.

Oco0eHHOCTH W3MEpEeHUsl MOJHOro 3JeKTpoHHOro coaepxkanuss B GPS u I'JIOHACC.
Qunprpanus ganueix [19C. UaTepdepomerpust nonocdepHsix HeogHoponHocreil. Meron D1-
GPS. Meton SADM-GPS. KaprupoBanue nonochepHbIX HEOAHOPOTHOCTEH.

Tema 3. DOkcnepuMeHTanbHblE  PE3yIbTaThl  JETEKTUPOBAHUS  HMOHOC(HEPHBIX
HEOJHOPOJIHOCTEH.

Knaccudukanus nonochepHslx Bo3MmyleHHH. OTKIUK HOHOC(HEpHl HA 3EMIIETPSICEHUS,
3aIyCKU PaKeT, MPOMBILUICHHbIE B3phIBbl. OTKINK HOHOC(EPHI Ha COTHEUHBIN TEpPMUHATOP U Ha
conmHeuyHoe 3aTMeHue. OTKIMK HOHOC(epbl Ha MarHuTHyo Oypro. OTKIMK HOHOC]ephl Ha
JNEHCTBUE  TPOMHYECKHX  IUKIOHOB. KpymHomacmitabHblE  MarHUTOOPUEHTHPOBAHHBIC
HEOJHOPOJIHOCTH.

Tema 4. I'mobanbHbIe U peruOHAIbHBIE HOHOC(EPHBIE KAPTHI.

Kaptel momnoro snektpoHHoro coaepxanus GIM. AccUMUWISAIMOHHBIE (QU3NYECKHE
mojtenu. ['mobanpHOE AMeKTpOHHOE cojiepkanue. Kimmmaronorust noHochepsr.

Tema 5. Tomorpadust HoHOCEPHI ¢ UCTIOIHE30BAHNEM HABUTAIIMOHHBIX CHCTEM.

HuskoopOutanbhas 2D-pagroromorpadus. BeicokoopOutanbhuas 4D-pagroromorpadus

Tema 6. Pazsutue CPHC u ux npumeneHus.

MeTtoMKa OLIGHKH COJEpKaHUsSI BOASHBIX mapoB B atMochepe. I[lepCrieKTUBBI pa3BUTHS
BO CPHC: PeruwonanbHble  HaBHTAIlMOHHBIC  CHCTEMbI, HAaBHUTAI[MOHHAs CHCTEMa
Beidou/Compass, HaBuranmonnas cuctema Galileo. ®a3o0Bble 1 aMIITUTYTHBIE MEPIIAHUS

5.2. Pa3nennbl TUCHMTUINHBI (MOYJIs1) M BUABI 3aHATHIA

AyIMTOPHBIC 3AHATHS
Bcero ®opma
Ne Paznen IIpakTnuyeckune CPC
yacoB | Jlekuun KOHTPOJIA
3aHATHS
[TocTpoenue riobanbHBIX
1 |HaBUTALIMOHHBIX 88 18 70 saqet
CITYTHUKOBBIX CHCTEM
2 Ucnons3zoBanue CPHC nns 56 18 38 3a4eT
n3zyaenus OKII
HToro (yacer) 144 36 108 3a4eT
Hroro (3.e.) 4 1 3
5.3. Pa3jesnbl U TeMbl JUCHHMILIMHBI (MOAYJIs1) U MEKAUCHUIIJIMHAPHbIE CBA3M
Ne Ne pa3zesioB u/mJjim TeM 1aHHOM
Ne HaumenoBanmne o0ecnie4uBaeMbIX AMCUUIIMHBI, HEOOXOAUMBIX JJI1
n/n (mocJsIeayOmMX) JMCUMIIMH U IPAKTHK HU3y4eHusi odecrnednBaeMbIX
(mocJienylonux) TUCUMIIIMH
HccnenoBarenbckast mpakTUKa
1 A P P.1I,T.1-6;P. 2, T. 13,6




5.4. IlepeyeHb JeKIIUOHHBIX 3aAHATHIA

HaumenoBanue

Ne | Ne paspena W TeMbl JMCHUIITHHBI —— Tpynoemkocts | OuneHo4yHsble
n/n MOAYJIA N 4achpl CpeacTBa
(Monyas) TEXHOJIOTHH ( ) peit
Tema 1. CocrtaB u cTpykTypa YCTHBIN
1 CIyTHUKOBBIX HaBUTAI[MOHHBIX JAeKIUS 3 orpoc
CUCTEM.
Tema 2. PagrnoHaBUraniuOHHEINA IIaH J—— 3 YCTHBIN
2. | GPS uTJIOHACC oIIpoc
Tema 3. 3mepenue YCTHBIN
3. panuodu3nuecKux napaMeTpoB B JEKLUs 3 oIpoc
npueMmHukax curtaigos CPHC
Tema 4. 3mepenus YCTHBIN
aano(PU3NIECKHUX IIapaMeTPOB B oIpoc
4 pamod p p JEKITHS 3 p
: YCIIOBUSIX HEU3BECTHOIO
JAJIBHOMEPHOT'O KOJA.
Tewma 5. Pemrenne HaBUranmoHHOU YCTHBIN
5 JEKITHS 3
: 3aJa4H. oIpoc
Tema 6. cTOUHMKH OTpELIHOCTEN YCTHBIN
6 Y TOYHOCTh HABUTALIMOHHO- JAeKIuUs 3 orpoc
BpeMeHHbIX onpezaenennii B CPHC.
Tewma 1. [TonHOe 31€KTpOHHOE YCTHBIN
7. coJiep>kaHrue MOHOC(HEPHI U €T JCKIUS 3 orpoc
BinusiHue Ha CPHC.
Tema 2. Meronb! uccinenoBaHus YCTHBIN
8. MOHOC(EPHBIX BO3MYIIIEHHUH Ha JAeKIUs 3 orpoc
ocHoBe nanHbix CPHC
Tema 3. DxcniepuMeHTaIbHBIE YCTHBIN
0. pe3yNIbTaThl JETEKTUPOBAHUS JAeKIUs 3 orpoc
MOHOC(EPHBIX HEOTHOPOIHOCTEH.
Tema 4. I'nobanpHble 1 YCTHBIN
10. | PeTHOHANBHBIE HOHOC(EPHBIE JEKIUs 3 orpoc
KapThl.
Tewma 5. Tomorpadus nonocheps ¢ YCTHBIN
11. | MCIOJIL30BaHMEM HABUTALIMOHHBIX JAEKIUS 3 orpoc
CUCTEM
12. | Tema 6. PazButne CPHC n ux YCTHBIN
JEKIHS 3
IIPUMEHEHHUS. orpoc

5.5. [lepeuyeHb cCeMMHAPCKHUX, IPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX padoT
JIaHHBIN BUJ 3aHATUI HE NIPEYCMOTPEH




5.6. [lepeueHb U coiep:KaHNEe CAMOCTOSITETbHOI PaGoThI

Pasten Tema Bua camocrosiTeJibHOI Pexomenayemast Bcero
padoTsI JiuTeparypa 4acoB

CocraB u CTpyKTypa DKCIepUMEHTAIbHbBIN OCHOBHast
CIIyTHUKOBBIX aHaJIN3 Ha0JII01aEMOCTH autepatypa 1,2; 26
HaBUTAlIMOHHBIX cnytHuKOB GPS/I'JIOHACC | nonosiHUTENIbHAS
CUCTEM auteparypa 1
Pemenue Pa3zpaboTka nmporpaMMHOTO | OCHOBHAS
HaBUTaLlUOHHOMN oOecrnieueHus /Uid pemieHust | aureparypa 1,2; 26

1 3a7a4u HaBUTallMOHHOM 3a71a4u JIOTIOJTHUTEIbHAS

nuteparypa 1

Hcrounuku DKCcrepuMEHTAIIbHBIN OCHOBHAsI
MOTPEIIHOCTEN 1 aHaJIu3 MOTPEIIHOCTEHN nureparypa 1,2;
TOYHOCTD MO3ULIMOHUPOBAHUS JIOTIOJTHUTEIbHAS 18
HaBHUTallUOHHO- GPS/TJIOHACC auteparypa 1
BpPEMEHHBIX
onpexaenenuit B CPHC
[TonHOE 3EKTPOHHOE | DKCHEPUMEHTAIBHOE OCHOBHast
coJiepKaHue M3y4eHUE IIyMOB auTeparypa 1,2; 19
HoHOC(hEpHI U ero n3mepennit [19C JIOIIOJTHUTEIIbHAS
Brnusiaue Ha CPHC nuteparypa 1

2 OxcnepumenTanbibie | [locTpoeHue u aHau3 KapT | OCHOBHAas
pe3yJIbTaThl Bapuauuii [19C Jureparypa 1,2;
JETEKTUPOBAHUSI JIOTIOJTHUTEIIbHAS 19
HMOHOC(HEPHBIX auteparypa 1
HEOJHOPOIHOCTEMN

MeToauuecKkue YKa3zaHus 1o opraHv3anuun CaMOCTOSITENbLHOM paﬁoTbI

Kaxnpiii BUA caMOCTOSITENFHOM pPaOOTHI HaIpaBlIieH Ha 3aKpeIuieHHe M YriIyOlleHue
3HAHWA, TIOTyYEHHBIX BO BPEMS ayTUTOPHBIX 3aHATHH.

1) PaboTa c KOHCTIEKTaMHM JISKITHI

ACnUpaHT TIOBTOPSIET COJICPXKAHHUE JICKIIUH, UCTIONB3Ysl MaTepHUaabl KOHCIIEKTa, B Clydae
HEOOXOJUMOCTH JIOMOJHSAET UuX UHPoOpMalmell U3 pPEKOMEHIyeMOH U JAOMOJHUTEIbHON
JTUTEPATYPHI.

2) Pabora c nuteparypoit

AcCnUpaHT OCBaWBaeT Marepwall, NMpeIHA3HAYCHHBIA ISl CaMOCTOSITEIILHOTO HW3YYCHUS,

HCIIOJIb3Y

PEKOMEHIYEMYIO U JONOJHUTEIBHYIO JIUTEpATypy,

KOHCIEKT TEMBbI, aHAJIU3UPYET, POPMYyIUpPYeT NpoOIeMHbIE BOMPOCHI IO TEME.

COCTaBISIET TMOAPOOHBIM

6. YuyeOHo-MeTOAMYeCKOEe 1 HH(OPMAIMOHHOE 0O0ecriedyeHHue U CIUTIITUHbI

6.1. OcHoBHas JIMTEpaTypa
Ne ABTOp, Ha3Bamuae, MeCTO U31aHus, I/I3)13Tve.JILCTBO, roj KoamaecTso
U3/1aHUs Y4eOHOM M y4eOHO-MeTOAMYECKOM JTuTepaTyphl IK3EMILISIPOB

9b (http://irbis.iszf.irk.ru):
HCOFpaHI/I‘-IeHHHﬁ ,Z[OCTyl'[

1. | B.B. llembsnoB, FO.B. fciokeBru. MexaHU3MBbI
BO3JICUCTBUS HEPETYISIPHBIX Te0(hU3NIECKUX (PaKTOPOB HA

8




(YHKIMOHUPOBAHUE CITYyTHUKOBBIX PaJIMOHABUTAIIMOHHBIX
cucreM : MoHorpadus. — Upkyrek : U3a-so UT'Y, 2014. —
349 c. — (Conneuno-3emHas ¢usuka). ISBN 978-5-9624-
1098-2

1O. B. Acrokesuy, 1. K. Enemckuii, H. I1. TlepeBanosa, A.
C. [TonskoBa. OTKIMK HOHOC(]EPHI HA TETNO- U
reousnueckre Bo3mylammue ¢pakropsl no gaHubM GPS :
moHorpadus. — Upkyrcek : Uzn-so UT'Y, 2013. — 259 ¢c. —
(Comueuno-3emuas ¢usuka).[ISBN 978-5-9624-0879-8.

9b (http://irbis.iszf.irk.ru):
HCOI‘paHI/I‘-IeHHHﬁ I[OCTyH

6.2. JlomoJiHUTeJIbHAA JIUTEpPATypa

ABTOp, Ha3BaHUe, MECTO U3IAHUS, H31aTeJIbCTBO, IO/
U3/1aHNS y4eOHOH U y4eOHO-MeTOAMYeCKOM JUTEePaTyphl

KoanuectBo
IK3EeMILISAPOB

AdpaiimoBuu 3. JL.,. IlepeBanosa H. I1. GPS-monuTOpUHT
BepxHeit armocdeps 3emnu — Upkyrek : ['Y HI BCHL] CO
PAMH, 2006. — 480 c.

Ob (http://irbis.iszf.irk.ru):
HCOFpaHI/I‘IeHHHﬁ ,Z[OCTyl'I

Geodetic sciences - Observations, modeling and
applications. Eds. By S. Jin. Croatia: InTech. 2013. ISBN
978-953-51-1144-3. 2013 — 344p

Ob (http://irbis.iszf.irk.ru):
HEOrPaHUYEHHBINA TOCTYI

IaBuc K. PannoBonusr B nonocgepe. [ep. ¢ anrn. 1.B.
Kosanesckoro u A.Il. Kponotkuna. Ilox pen. A A.
Kopuaka. — M.: U3n-Bo "Mup", 1973. — 502 ¢

95 (http://irbis.iszf.irk.ru):
HEOrPaHUYEHHBINA TOCTYI

Hofmann-Wellenhof B., Lichtenegger H., Wasle E. GNSS -
Global Navigation Satellite Systems: GPS, GLONASS,
Galileo, and more. Springer, 2008. — 548 p. — ISBN-10
3211730125; ISBN-13 978-3211730126.

Ob (http://irbis.iszf.irk.ru):
HCOFpaHI/I‘IeHHHﬁ ,Z[OCTyl'I

6.3. IIpodeccuonabHBIC 0a3bI JAHHBIX, HCIIOJIb3yeMbIe IPH OCYLIECTBJICHUH

06pa30BaTeJ’ILHOFO nmpouecca mo 1MCUUIIJIMHE:

e Jlanusie UC3® CO PAH (Otnen pagnoactpodusukn) http://ssrt.iszf.irk.ru/indexru.shtmi

e Cnyxba cucrembl actpodusuueckux JgaHHblx SAO/NASA :

(http://adsabs.harvard.edu/ads abstracts.html).

NASA ADS

e ApxuB HaOmoaeHu#t paauoactpodusmyeckorr obcepBaropun MC3d CO PAH

(http://badary.iszf.irk.ru/)

e Hayunas 6a3a manusix Scopus (https://www.scopus.com)

e Hayunwsie ganHble (Mmarepuanbl) wusaarensctBa Cambridge

(http://www.cambridge.orq)

University  Press

6.4. UudopmannoHHble, HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI, HCI0JIb3yeMble MPH

OCYIIECTBJICHUHA Oﬁpa3OBaTeHbHOFO nmponecca mo IMCumIinHe:



http://ssrt.iszf.irk.ru/indexru.shtml
https://www.scopus.com/

Wudopmannonno-cripapoynass uHpopmauuss B Oubmmoreke MC3® CO PAH
http://irbis.iszf.irk.ru

l'ocynapcrBennas nyOIu4Has HAy4YHO-TEXHUYECKast Ooubnmoreka Poccun

http://www.gpntb.ru/

XKypuansr AMepukanckoro ¢pusndeckoro oomecrsa http://publish.aps.org/

HayyHas JJeKTpoHHas Oubmmoreka + Poccmiickuit Muaexc Hayunoro IlutmpoBanus

https://elibrary.ru

Me)KI[YHapOI[HHﬁ Kartajor H IIOMCKOBasg CHUCTEMaA IIO HY6HI/IK3HI/IHM B o0OJactu

actpodusukwu http://adsabs.harvard.edu/abstract_service.html

MexayHnapoaHass —CcUCTeMa HMHAEKcHpoBaHUs —nyoOnukamuii  Web  of  Science

http://webofknowledge.com

Hayunsie pecypcwl 3apybesknoro um3matenbctBa Elsevier B.V. — Freedom Collection
(https://www.elsevier.com)

6.5. [IporpamMHoOe oGecnieyeHHe

JIMLIeH3MOHHOE U CBO60I[HO pacapocTpaHdaCMOC IPOTrpaMMHOC O6€CH€‘I€HI/I6, B TOM 4YMHCIIC
OTCYCCTBCHHOTO IMPOU3BOACTBA HCIIOJILB3YCMOC IIpU OCYIICCTBIICHUU O6p330BaTCJII)HOF0
mpounecca 1o AuCHUIIINHE:

Omnepanmonnas cucrema Ubuntu 18.04 (cBoGoaHO pacnpoctpansemoe [10)
OducHerii naker Libre Office (cBo6omHO pacnpocTpansemoe [10)

7-Zip (cBoboaHO pacmpoctpansemoe [10)

Adobe Acrobat Reader DC (cBo6oano pacrpoctpansemoe I10)

Mozilla Firefox 1 (cBo6oano pacmpoctpansemoe I10)

VLC Mediaplayer (cBo6oHO pacnpoctpansemoe [10)

K-Lite Codec Pack (cBo6oano pactpoctpansiemoe I10)

Onepanuonnas cucrema Microsoft Windows 10 Pro

VideoMost Proton

6. OOpa3zoBaTebHbIE TEXHOJIOTHH

B y‘le6HOM nmponecce UCIOJIb3YHOTCA KaK aKTHUBHBIC, TAK MHTCPAKTUBHBLIC q)OpMBI IMPOBCACHU A

3aHATHU.

WuTepakTrBHBIE (POPMBI BKIIOYAIOT B CEOS:

Jlexum;
TBopueckue 3axanus B Gopme U3N0KEHUS TPOOIIEMHOTO MaTepHaa;
['pynmoBbie OIIEHKM W B3aUMOOLICHKH: a WMEHHO pEIEH3UPOBAaHUE acCIUpaHTaMHU

BBICTYIUICHUI JPYT ApyTa.

AynuTOpHBIE 3aHATUS MPOBOJATCS B  HMHTEPAKTUBHOM ¢opMe ¢  HCIOJIb30BAHHEM

MyJIbTUMEAUMHOTO obOecrieueHus (HOyTOyK, mpoektop). IIpe3eHTannn mo3Boyisi0T KaueCTBEHHO

WITIOCTPUPOBATh AyIUTOpPHBIE 3aHATHS cXeMaMd, (opMyiamH, YepTekaMHu, PUCYHKaMU U
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CTPYKTYpUpOBaTh MaTepuan 3aHsATHs. OJEKTPOHHAs Tpe3eHTalus TMO03BOJseT OTOOpa3uTh

mponecCbl B AMHAMUKE, YTO YJIYUHIACT BOCIIPHUATUC MaTCpHraJia.
CamocrosTenbHas pa60Ta BKJIFOYAET B ceOs:

e (dopMylnupoBaHHE MPOOJEMHBIX BOIPOCOB B PE3yJIbTaTe CAMOCTOSTEIBHOIO H3yYEHUS
TEMBI C IPUBJIEYEHUEM OCHOBHOM U JIOMOJIHUTEIBbHOMN JIUTEPATYPHI;
® TIOMCK HAayYHO-TEXHMYECKOH MH(OPMAIMK B OTKPBHITHIX UCTOYHHUKAX C LIETBIO0 aHAIM3a U
BBISIBJICHHSI KJTFOUEBBIX OCOOCHHOCTEH;
e pa3paboTKa MPOrpaMMHOTO 0OecCIeueHUs,
® DHKCIEPUMEHTAIbHBIN aHAU3 JaHHBIX.
[Ipu HeoOXomuMmocTH, B Tpolecce padOThl HAJ 3aJaHueM, aCIUPAHT MOXKET MOJIYyYUTh

HHIUWBHUAYAJIbHYIO KOHCYJIbTAIWIO Y IPCIOAABATCIIA.

8. MaTepunajibHO-TeXHHYeCKoe o0ecniedeHue TUCHUTIMHBI (MOTYJIs1)

JUis  oOyueHuss MMEIOTCSl CIeLUalbHble IIOMEIIEHUs I TNPOBEACHUS 3aHATUN
JEKIIMOHHOTO THIIA, CEMHHAPCKOTO THUIIA, TPYIIOBBIX M HWHAMBUAYAJIbHBIX KOHCYJIbTALIUM,
TEKYIIETr0 KOHTPOJIS ¥ MPOMEKYTOYHOU aTTECTAllUH, a TAK)XKe MMOMEIICHHUS U1 CaMOCTOSTEIIbHON
paboTHI.

CreuuanbHble  NOMELIEHUS  YKOMIUIEKTOBAaHbl  CIIELUAIM3UPOBAHHOM  MeOenblo,
TEXHUYECKUMU CPEICTBAMHU OOYUEHHUS, CYKAIMUMHE JUTsl TIPEACTABICHUS HH(OPMAIK OOJIBIION
ayJIUTOPUH, KOMITBIOTEPHBIM 000PYOBaHHUEM.

9. KoHTpoOJIb Ka4ecTBa 0CBOCHHS NMIPOrPaMMBbI ACITHPAHTYPHI

Heab koHTpOAS — TONydYeHHE WH(OpPMAIMK O pe3yibTaTax OOyYeHHS M CTENEHU HX
COOTBETCTBUS pe3yjbTaTaM O0Yy4EHHUS.

IInanupyemsbie pe3yJbTaTbl OCBOCHHS IMCIHHIIIHHbI

3Hath:

1. IlpuHIMIBI OpraHU3aluy COBPEMEHHBIX CUCTEM CIIYTHUKOBOW HABHUTallUU.

2. OCHOBHBIE METO/BI W3y4eHHsI HOHOC(HEpHl C HCIOJIH30BAHMEM CIYTHHUKOBBIX CHCTEM
HaBUTaIUH.

3. Metoasl  (GOpPMHUpPOBAaHUS  PAaTUOCUTHAIOB, UCIOJIB3YEMBIX B CITYTHHKOBBIX CHCTEMax
HaBUTaIUH.

4. ®aKTOpPBI, ONpEACTAIONINE Ka4eCTBO () YHKIIMOHHUPOBAHUS CITYTHIKOBOM HABUTAIINH.
Ymern:

1. OcymecTBIsATh TOCTAHOBKY AKCIEPUMEHTa C HCIOJIB30BAHHEM CITyTHHUKOBBIX CHCTEM
HaBUTAIUH.

2. Tomp30BaThCs TAaHHBIMH CITYTHUKOBBIX CHCTEM W JAaHHBIMH, COJEp)KaIIMMHCS B 0azax
JAHHBIX U VIHTepHET Ui peleHns HayqHbIX 3ajay.

3. OcyuecTBiATh GUIBTPALIMIO JAHHBIX PA3IUYHOTO THIIA.

4. BoisBisATh apTedakTsl 00pabOTKU TaHHBIX.

Buaanern:
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1. PaznmunbiMu  Meromamu wuccienoBaHus OKII Ha OCHOBE CIYTHUKOBBIX CHCTEM
HaBUTAIIUH.

2. OCHOBHBIMH TOHSITUSIMU, CBSI3AHHBIMM C MOHUTOPHUHIOM OKOJIO3€MHOI'O KOCMHUYECKOTO
MPOCTPAHCTBA C HCIOIb30BAaHKUE CITYTHUKOBBIX CUCTEM HaBUTALIUU.

3. MaremaTuueckuM  anmapatoM  JUIS  pEIIeHUs  MPSMOM
paZlOHaBUTAIIMOHHBIX MTAPAMETPOB CUTHAJA.

4. MeroiaMu IPOCTPAHCTBEHHOTO aHATIN3a HOHOC(HEPHBIX JTaHHBIX.

3aga4un OLICHKHU

Texkymmii KOHTPOJIb

Texymuii KOHTpOJIb YCIEBAEMOCTH AacHHUpaHTa, T.€. IIPOBEPKAa YCBOEHUs Y4eOHOro
MaTepuaia, perysipHO OCYIIECTBIETCS HA MPOTHKEHUH ceMecTpa. TeKyluil KOHTpOIb 3HaHUI
00y4aroIuXcsi OpraHU30BaH KakK PeryysipHbId KpaTKUi MUCbMEHHBIN cpe3 3HaHull (IIpuinoxxenue
1).

Texymas camocTosTenbHas pa0oTa acnupaHTa HampaBlIcHa Ha YIIyOJIeHHE W
3aKpEIJICHUE 3HAHUM, U pa3BUTHE NPAKTUYECKMX YMEHUN aCIIMPAHTa.

OOBeKTamMM OLIEHUBAHMSI BBICTYIAIOT:

e VYyeOHas JIUCHMIUIMHA - AaKTMBHOCTb Ha 3aHATHUAX, CBOEBPEMEHHOCTb U KadyeCTBO
BBITNIOJIHEHMS PA3JIMYHbBIX BUJOB 3aJaHUMH, TIOCENIAEMOCTb 3aHATUH;

e (CrerneHb YCBOCHHUS TCOPECTUICCKUX 3HAHUH.

Xapakrepucruka OC s obecneyeHusi TEKylero KOHTPOJIs 1o JUCHUILIHHE

Pasznen/Tema (0]6 Conep:xanue 3a1anusi

Paznen 1. Tema 1. CoctaB u cTpykTypa
CITyTHHKOBBIX HABUTAI[HOHHBIX CUCTEM.

ITucemennas pabora

Jlatb OTBETHI HA BOITPOCHI

ITuceMenHas pabota

I[aTb OTBCThI Ha BOITPOCHI

Pazgen 1. Tema 2. PagnoHaBUTAnIMOHHBIN

[Tucemennas padota

JlaTh OTBETHI HA BOITPOCHI

wiad GPS u I'JIOHACC.

Paznen 1. Tema 3. N3mepenue | IluceMennas pabora | JlaTk OTBETHI HA BOIPOCHI
paanodu3nUecKux IapaMeTpoB B

npueMHukax cursaigos CPHC.

Paznen 1. Tema 4. Usmepenus | [luceMennas padora | /laTh OTBETHI Ha BOIPOCHI

panuodu3nyecKuX napaMeTpoB B YCIOBUAX
HEHM3BECTHOI'O JAJIbBHOMEPHOI'O KOJa.

Paznen l. Tema 3. Pemenue | [luceMennas pabora | JlaTk OTBETHI HAa BOIPOCHI
HAaBUTallMOHHOM 3a7ja4H.
Paznen l. Tema 6. Hcrounuku | [TucbmenHnas pabora | /laTb OTBETHI Ha BOIIPOCHI

MOTPENIHOCTEH U TOYHOCTh HAaBUTAI[MOHHO-
BpeMeHHbIX onpenenennii B CPHC.

Paznen 2. Tema 1. IlomHoe 3neKTpoHHOE
coJiepKaHue HOHOC(hEpH! U ero BIUSHUE Ha
CPHC.

[Tucemennas padora

JlaTh OTBETHI HA BOIIPOCHI

Paszgen 2. Tema 2. MeToapl MCCIIEN0OBAHUA
HOHOC(EPHBIX BO3MYIICHH Ha OCHOBE

maunerx CPHC.

OcoOenHoctu HU3MEpEeHUs MIOJIHOTO
NIEKTpOHHOro conepxkanuss B GPS wu
['JIOHACC.

[Tucbmennas pabota

I[aTB OTBCTBI HAa BOIIPOCHI

ITucemennas pabora

JlaTh OTBETHI HA BOITPOCHI

ITucemennas pabora

JlaTb OTBETHI HAa BOITPOCHI

[Tucbmennas pabota

I[aTB OTBCTBI HAa BOTIPOCHI

ITucbmenHas pabota

I[aTB OTBCTHI HAa BOIIPOCHI

[Tucemennas pabora

JlaTh OTBETHI HA BOITPOCHI
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ITucemennas pabora

JlaTh OTBETHI HA BOITPOCHI

Paspnen 2. Tema 3. DkcnepuMeHTalbHBIE
PE3YJIBTaThl JETEKTHPOBAHMS HOHOC(HEPHBIX
HEOJHOPOIHOCTEM.

ITucbmenHas pabota

JlaTb OTBETHI HA BOITPOCHI

[TucemenHas pabota

I[aTI) OTBCThHI HAa BOITPOCHI

Pasnen 2. Tema 4. InoGameHblE H©
peruoHalbHbIE HOHOC(EPHBIC KAPTHI.

[TucemenHas pabota

I[aTI) OTBCThHI HAa BOITPOCHI

[TucemenHas pabota

I[aTI) OTBCThHI HAa BOITPOCHI

ITucemennas padora

JlaTb OTBETHI HA BOITPOCHI

Paznen 2. Tema 5. Tomorpadus nonocheps
c UCTIOJIb30BaHUEM HABUTAIIMOHHBIX
CHCTEM.

[TucemenHas pabota

I[aTI) OTBEThHI HAa BOIIPOCHI

Paszgen 2. Tema 6. PazButne CPHC u ux
PUMCHCHHS.

ITucemennas pabora

JlaTb OTBETHI HA BOITPOCHI

ITuceMenHnas pabora

I[aTI) OTBCTHI HAa BOITPOCHI

ITuceMenHnas paborta

I[aTI) OTBCTHI HAa BOITPOCHI

Bonpochl 1J1s1 TeKyero KOHTPOJIsl yCleBaeMOCTH ACIIUPAHTA
Paznen 1. Iloctpoenue rino0anbHBIX HABUTAIMOHHBIX CITYTHUKOBBIX CUCTEM

Tema 1. CocTaB n CTPYKTYypa CIIYTHUKOBBIX HABUT'ATHOHHBIX CUCTCM.

© ©° N o g bk~ 0w DN PE

Uro Takoe HaKJIOHEHUE OPOUTHI?

KakoBo nakinonenue opoutr GPS u 'JTOHACC?
KakoBa o6mas crpykrypa THCC?

Hanummure npumepnyto opouty GPS?

Cxonbko ciytHuKoB GPS u ['JIOHACC naxonsarcst Ha opoute?

KakoBo Bpewmst xu3nu anmaparta [ JIOHACC-K na opoute?
KakoBa HectabuinpHOCTH cucTeMHoro crangapra yactotsl GPS u 'JTOHACC?
KakoBa cpennsist HeBsi3ka nepexona u3 cucremsl koopauHatr WGS-84 B 113-90?

Hanuiinre ocHOBHBIE MapaMeTphbl, XapaKTCPUIYIOIIUC KAYECTBO HaBI/IFaHI/II/I?

10. Kakue opouts! crabmisnee — GPS nimu ['JIOHACC? Tlouemy?

Tema 2. Pagnonasuranuonnsiii mian GPS u I'JTOHACC.

1. Kak Ha3bIBaeTcsi OCHOBHOMU AOKYMCHT, B KOTOpPOM IPOIIMCAaHbl OCHOBHBIC

npurnuns 'HCC.

2. Kakum 00pazom oCymIecTBISIETCSl pa3zelieHHe pa3IudHbIX cIyTHUKOB B GPS 1 B

['IOHACC.

3. Ha xakux wacrorax paborator cucrembsl GPS u I'JTOHACC.

4. Kakyro nonspuzanuio umerot curnanst GPS u I'JIOHACC.

5. Kakumu xonamu moaynupytorest Hecyuie GPS u I'JIOHACC.

6. Kakue BBIronp! gaet ucnoibs3oBanre M-1mociie1oBaTeIbHOCTEN.

7. Uemy paBeH MakcUMalbHBIA niepuoa M-mocnenoBaTesIbHOCTH, c(hOPMUPOBAHHOMN

4-pa3psIHBIM PETUCTPOM CABHIA.
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8. 3ammmmrte mocnenoBareabHOCTh, reHepupyemyto PCJIOC x3+x+1. HawambHoe
cocrosiaue 010.
9. SBnsercs nu P-koj 3aKpbITBIM?
10. Kakyro nHpOpMaLHIO COIEPKUT HABUTAITMOHHOE COOOIIeHHE?
Tewma 3. U3mepenue paqnodusndeckux napameTpoB B mpueMHukax curuaio CPHC.
1. HazoBure aBa ocHOBHBIX 3Tamna o0padorku curHana GPS/TJIOHACC
2. Kak ocymecTBisercs rpyOblil MOMCK CUTHAJA MO YaCTOTE U 3aJIEPiKKE.
3. C kakumu mnpodieMamMH MOXHO CTOJIKHYThCS IPHU IpyOOM NOMCKE CUTHAaja 1O
4acTOTE U 3a/IEPIKKE.
4. KaxoBo xapakreprnoe CKO onenku ¢asbl.
5. Kakoit punsTp ucnonb3yercs npu GuinbTpauuu Gpassi?
Tema 4. H3mepenus paauodu3nuecKux MapaMeTpoB B YCIOBHSIX HEU3BECTHOTO
JTAIIBHOMEPHOTO KO/1a.
1. HaszoBuTe OCHOBHBIC THIIBI 00pAaOOTKH cUrHaia rpu ucnojb3oBanuu P(Y)-koa.
2. K KkakuMm THIaM OTHOCATCS CIEAyIOIIUe MeETOoAbl 00pabotku: Z-tracking,
KOppeJsIMOHHass  o0paboTka, KOMOMHUpOBaHHas 00pabOTKa, KBaJpaTHYHAs
obpaboTka?
3. B deM mpuHIMIT JeHCTBUS KBAAPATUIHONW U KOPPEISAIIMOHHOW 00paboTKn?
4. Kakue ecTh HeIOCTaTKH Yy KBapaTuIHOW 00paboTKn?
5. Tlouemy mnpu KOMOMHHMPOBAaHHOW 0OpaOOTKE CYIIECTBEHHBINH BBIUTPHIIIb I10
OTHONICHUIO CUTHAJI-IITYM OTHOCUTEIHFHO KOPPETSIIMOHHOMN?
6. YkaxuTe MOTepH 1O MOIIHOCTHU IPH Pa3IMYHBIX METOaX 00padOTKN?
7. KaxoB npuHIuMN neictBust Metona Z-traking?
Tewma 5. Penrenne HaBUTalIMOHHOMW 33]1a4H.
1. KakuM 00pa3oM KOppeKTHUpPYIOTCd A(PQEeKThl Ccpeabl  paclpoCTpaHEHUs
HABUTALIMOHHOT'O cUrHaJa?
Uro Takoe mojens KinoOygapa?

Jaiite knaccuuKayio METOIOB PelIeHHs] HABUTAIMOHHOH 3aauu.

2
3
4. YT0 TaKoe «HABUTAIIMOHHBIN» U «PaJUOHABUTAIIMOHHBII TapaMeTphl?
5. B ueM oTinune DaabHOCTHOIO U IICEBIOLAIBHOCTHOTO METOIOB?

6. Kakyro 1onoqHUTENIbHYI0 HHPOPMAITUIO JaeT JOIICPOBCKUANA METO?

7. Kakuwe tunbl auddepeHnnanbHOl KOppeKuu Bbl MOXeTe BBIICIUTH 10
0c00eHHOCTSAM (POPMUPOBAHUS TOIPABOK?

Tema 6. IcTOYHMKM NOTPENIHOCTEN M TOYHOCTh HAaBUTALIMOHHO-BPEMEHHBIX OIPECICHUN

B CPHC.
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1. Yro Takoe THCC?

2. Yro Takoe TOYHOCTh, HEMPEPHIBHOCTH, JJOCTYIMHOCTh M LIEIOCTHOCTD?

3. Urto oTHOCHUTCA K OIIMOKaM MEPBUYHON 00pabOTKH, a YTO K OMIMOKaM BTOPUYHOMN
00paboTku?

4. Kaxoll BKIaJ JarOT OIIMOKHM BCJIEACTBHE PEISITUBUCTCKUX M TI'PAaBUTALIMOHHBIX
apdexToB? Kak KOMIEHCUPYIOTCS ATH OIIUOKH?

Yro takoe MHOTONY4YeBOCTh? Kak ¢ Heit 6oproTcs?

Kakue norpemHocTu, OTHOCST K OTPELIHOCTSIM TPUEMHUKA?

Uro Ttakoe reomerpuueckuii pakrop? K kakum ommbOkam ero oTHOCAT?

Uro BAHsIET HA TEOMETPUIECKUI akTop?

© 0 N o O

Uro oznauaer DOP? Kakue DOP Brl MmoxxeTe Ha3BaTh?

10. Kakue 3¢ exTsl, Bustone Ha NO3ULUOHUPOBAHUE, MOT'YT BO3HUKATh BO BpeMs
Bo3myuieHui OKII?

11. [loueMy coHEUHBIE BCIIBIIIKU MOTYT BAUATH Ha kayecTBo [[HCC?

12.Kak  BIMAIOT  HEOAHOPOJHOCTH  JJIGKTPOHHOW  KOHLEHTpAlMu  Ha

dbyukunonuposanue [[HCC?

Paznen 2. UcnonwszoBanue CPHC s usyuenus OKII

Tema 1. [TonHOE 3eKTpOHHOE conepkanue HoHocheps! u ero Biusaue Ha CPHC.
1. Ortkyna cnenyiot ocHoBHBIE BhipakeHus A [ HCC-uzmepenuii?
2. Yro Takoe ¢a3zoBas W 4TO Takoe rpymmoBas ckopocTb? Kakas ckopocTh s
I'HCC Gonbie?
3. Uto Takoe mMOJHOE J3JEKTPOHHOE cojepkaHue? Kak ero MoXHO H3MEpHUTH B
I'HCC? Kakue usmepeHus «ryduie»?
4. B yeMm 3akitoyaeTcsi METO/l HAMMEHBIINX KBaIpaToB?
5. UYro takoe nonocgepusie 3¢ ¢dextsl nepsoro u sroporo nopsiaka B FHCC? Kaxoi
NOPSAOK BEJINYUHBI OHU UMEIOT?
6. Kak pabGotatot metoab! tuddepeHanbHON KOppeKun?
7. Kakue orpaHn4eHust IMEIOT MeTO/1bl TU(PepeHIINaTbHON KOPPEKIUN?
8. Uro takoe RTK? Kakue nanapie eMy HY>KHBI?
9. Yro Takoe MHUPOKO30HHBIEC MU PepeHIIHATHHBIE CHCTEMBI?
10. Monocdepa 3amaHa rayccoBbIM npoduiieM ¢ MakcumMyMoM Ha BbicoTe Z=300 kM,
NOJyTONMIUHON 50 KM, M KOHIIEHTpaueil B MakCUMyMe 1.2%10" sm/m°. Onennre
JIOTIONTHUTEIbHBIA HaOer Qas3bl, CBSI3aHHBIM C HMOHOCQEpPHOM /i OCHOBHOM U

BcrioMorareabpHoi yactor GPS.
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Tema 2. Mertoas! nccieaoBaHusi HOHOCHEPHBIX BO3MYIICHHH Ha ocHOBe qaHHBIX CPHC.
1. Kakue wusmepenuss I[19C kak mnpaBUIO HUCHONB3YIOTCS IS HOHOC(EPHBIX
UCCIIEJOBaHUI?
2. Yro Takoe noJploHOC(HEpHas TOUKA U 3a4€M 3TO [TOHATHUE BBOJUTCA?
3. 3auem ocymectBisiercs GuiabTpamus psgoB [1D9C um  mpeoOpazoBaHue B
BepTuKanbHoe [19C?
4. Kakue 3¢ (hexTsl MOKET BHECTH (HUIbTpaLus?
5. UroObl NOIY4YUTh HOPMUPOBAHHbIE BapUallMM HYKHO: a) CHadaja oT(UIbTPOBATh
CKOJIB3SIIUM CPEJHHM, a II0TOM IIPUBECTH K «BEPTUKAIBHOMY» (QOPMYIIOif
KnoGyuapa; 6) CHavana HCIOJIb30BaTh NPUBECTH K «BEPTUKAIBLHOMY (GOPMYIIOi
KnoOy4apa, a moTomM oT(hUIBTPOBATE METOJOM CKOJIB3SIIIETO CPEITHETO.
6. Yro Takoe uHTEpPhepoMeTpus?
7. B uem ortimmuyue meroga SADM-GPS ot D1-GPS?
8. OOwbsacHuTe pusznyeckyro cytb merona D1.
9. Yro Takoe BomHOBOM maker? Kak ero MOXHO BBIACTUTh B aBTOMAaTHYECKOM
pexume?
10.B uem cwmbicn MeToJ0B KaptupoBaHus? Kakue BapuaHTbl KapTUpoBaHUs Bel
3Haere?

Tema 3. DKcrnepuMEHTATbHBIE  PE3YJIbTaThl  JIETEKTUPOBAHHUA  HMOHOC(EPHBIX

HEOJHOPOJAHOCTEH.

1. Kakue s¢pdexts moxeT BHecTH QuibTparus B fanusie [HCC?
2. Uro Takoe uHTEpPEpOoMeTpus?
3. Kak nposBnsieTcss HOHOC(EpHBIH OTKIMK Ha COTHEYHYIO BCIIBIIIKY?
4. Kakolf BHMJ HMeeT XapakTepHOe HOHOC(epHOe BO3MYIIEHHE, BbI3BAHHOE
3emierpsicenneM? Kakue MoJibl B HOHOC(Epe MOKET TeHEpUpOBaTh 3eMyleTpsiceHue?
5. KakoB UCTOYHUK T€HEpALMU BOMYILEHHS ITPH 3aITyCKe KOCMHYECKOT0 anmnapara?
6. Ha3zoBute 3pexTsl MarHUTHBIX Oyph B HOHOC(hEpE 3eMITH.
7. Tlouemy BiustHMe conHeuHbIX Bembliiek Ha cuctemy ['JIOHACC mensbiue, yeM Ha
GPS?
8. KakoBbl 1O TOpPSAKY BETUYMHBI aMIUTUTYAa ¥ JUTMTEIBHOCTh M3BECTHBHIX Bam
BO3MYULIECHUI?

Tema 4. 'no6anbHbIE U pETHOHANBHBIE HOHOC(EPHBIE KapTHI.
1. HazoBute ocHOBHBIE TaOOPAaTOPHH, IPOU3BOIAIINE II100ambHBIE KapThl GIM.
2. Uro takoe IONEX?

3. KakoBo paspemenne kapt GIM?
16



KakoBo makcumanbroe paspemienne kapt GIM?

Onuumre TpUHIKI TOCTpoeHHst OobpImuHCTBa KapT GIM?

UYro coboii mpencrasmnsito kaptel US-TEC u Ha kakoM npuHIHIIE OHU CTPOSATCS?
UYro takoe GAIM u IRTAM?

Yr0 Takoe acCUMMIIANAA?

© © N o g M

Kak paccuutsiBaercs riobansHoe 351eKTpoHHOE coaepxkanue (I'9C)?
10. Kakwue Bapuaruu Biimoyaet [DC?
11. HazoBute anHoManuu B noHOchepe 3eMiTH.
Tema 5. Tomorpadust noHOCPEPHI ¢ UCIIOIB30BAHNEM HABUTALIMOHHBIX CUCTEM.
1. B uem ormimumne ToMorpaguu U KapTUPOBAHHS?
2. VYxaxwure TpeOOBaHMS HA HU3KOOPOUTAIbHYIO TOMOTrpaduio noHochepsl.
3. Tlouemy BbicOKOOpOUMTaNbHAs ToMmorpadus momxkHa ObiTh 4D, a e 3D, B TO
BpeMs KaK HU3KoopOuTanpHas — 2D?
4. Kaxkue BO3MOXKHBI MOJIXO0/IbI TOCTAHOBKH 33J]a4H CITyTHUKOBOM TOMOTpadun?
5. B kakux permonax Bo3moxHo ocymectsisiTe ' HCC-Tomorpaguro?
6. Kakoe moreHnmanbHO BO3MOXXKHOE B HacTosimuid MomeHT paspemienne ['HCC
tomorpadun?
7. YKaXWTe OCHOBHBIC CETOHSIIHAE TPOOIEMbI HU3KOOPOHUTATIBLHOU TOMOTpaduu.

8. OObscHUTE 00ImMIA GU3NIECKUN CMBICIT PEHICHUsI TOMOTpadUIecKOil 3a1a4H.

Tema 6. Pazsutne CPHC 1 ux npuMeHeHus.

1. Yro Takoe BOASIHON Nap U MOYEMY €ro MOKHO MOIy4uTh 110 faHHbM [[HCC?

2. B uem cocrout npobiema OIeHKH BOASHBIX MapoB 1o nqanaeiM [HCC?

3. B uem ornmuus u cxoxecth cuctem Beidou/Compass u Galileo or GPS wu
['JTIOHACC?

4. Kaxkne HaBUTAalIMOHHBIE cUCTEMBI BEI 3HaeTe?

5. VYkaxure JOCTOMHCTBA M HENOCTAaTKM T€OCTALlMOHAPHBIX CIYTHUKOB JUIS
HaBUTallMK U 30HIUPOBaHUS HOHOC(hEPHI.

6. Kak n3mepstorcst aMmuintyaasle Mepuanusa? Yro takoe S47

7. Tlouemy OONBIIMHCTBO MPUEMHUKOB MUPOBOM U PETHOHAJIBLHBIX CETE HE MOXKET
U3MEPATh aMIUIUTYIHbIE MEPIIaHUs?

8. B kakux permoHax perucTpupyloTcs Hambosiee HHTEHCUBHBIE MepLaHUs (a3bl U

AMIUIMTYAbl HABUTALITUOHHOT'O curHana?
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IIpomeskyTOoUuHAs aTTecTAUMS

[IpomexxyTouHass arrectalusi acOUpPaHTOB IO JUCUHUIUIMHE OCYHIECTBISETCA IO
OKOHYAHUIO TUCIUIUIMHBL, B BUJE 3a4eTa B COOTBETCTBUU C rpadukoM ydyeOHOro mporecca. B
ClIy4ae HaIW4usl y4eOHOU 3a/I0JDKEHHOCTH (MPOIYIICHHBIX 3aHATHN W (WJIM) HEBBIIOJTHEHHBIX

3az[aHm"1), aClIupaHT OTpa6aTBIBa€T MPOMYIICHHBIC 3aHATUA U BBIIIOJIHACT 3a1aHUA.

Bonpocsl k 3auety (oueHuBanue nokasareyasa 3HATD)

1. TIpuHIHMITEI OpTaHU3aUN COBPEMEHHBIX CUCTEM HABUTAIIHU.

2. OCHOBHBIE METO/BI U3y4eHHs] MOHOC(HEpHl C HCIOJIb30BAHUEM CIYTHUKOBBIX CHCTEM
HaBUTaLUH.

3. KadecTBo (hyHKIIMOHMPOBAHMS CITYTHUKOBOW HABUTAIIMU B PA3JIMYHBIX YCIOBHSIX.

4. TlonykomoBas u Oe3k0/10Basi 00paboTKa CUTHAJIOB.

5. JlocToMHCTBA U HEJOCTaTKM MOHUTOPUHIA OKOJO3EMHOIO IPOCTPAHCTBA C
UCIIOJIb30BAHUEM CITYyTHUKOBBIX CUCTEM HaBUTALUH.

6. OueHka BOASHBIX MapOB MO JAHHBIM CIYTHUKOBBIX CUCTEM HABHUTalUH.

7. OCHOBHBIE XapaKTEPUCTUKHU U IMapaMeTPbl HOHOCPEPHBIX BOSMYILICHHIA.

8. Pamnonasuranmonusiii mrad GPS.

9. Pagmnonasuranmonnsii miad ' JIOHACC.

Bomnpocsl k 3auety (oneHuBanue noxkasareyas YMETD)

1. ®opmat RineX, OCHOBHBIC UCTOYHHUKH JAHHBIX CITyTHUKOBBIX CHCTEM HABUTAIIUH.

2. Hudposoit prisTp «CKOIB3AIIEE CPETHERY.

3. I'moGanbHOE 37IEKTPOHHOE CO/IepKaHNe U BO3MYIIEHHOCTh HOHOC(hEPHI.

4. OTnuume OTKIMKA HOHOC(Ephl Ha COMTHEYHYIO BCembIIKy 1o AaHHbM GPS/TJIOHACC u
re0CTal[MOHAPHBIX CITYTHUKOB.

5. Pemenue HaBUTAIIMOHHOM 3a/1a4H.

6. Kakue BO3MOXHOCTH AJIsl U3y4eHHMs] MOHOC(hEphl MPEIOCTABISAIOT OTKPBIThIE JaHHBIE
GPS/TJIOHACC?

7. OmuOK1 MOHUTOPUHIAa HOHOC(EPHI, BHOCUMBI IBUKEHUEM CITyTHHKOB.

8. llymer u mpoOnembl (ha30BBIX W TPYNIOBBIX H3MEPEHHUH MOJHOTO AIIEKTPOHHOTO
COJIEpKaHNs.

9. Bo3moxHble apTeakThl IpH HHTEPHEPOMETPHUECKON 00paOOTKE JaHHBIX.

Bonpocrei/3ananus k 3auery (oueHuBanue noxkasaresas BJIAJIETD)

1. Anroputmsl ART u SART.
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2. [lomyuuTe BBIpa)KEHUE JUISI OLIEHKH CKOPOCTH M HAIpPAaBIIEHUS PACHpPOCTPAHEHUS B
metone D1-GPS.

3. Ilonmyunre BbIpaKEHUE IJIsi OICHKH CKOPOCTH M HAINpaBJICHUS PAaCHpPOCTPAHEHUS B
merone SADM-GPS.

4. MOHUTOPUHI OKOJO3EMHOTO KOCMHMYECKOTO TMPOCTPAHCTBA C HCIOJIb30BAHUEM
CIyTHUKOBBIX CUCTEM HABUTaLUU.

5. Ha xakom ypoBHE COJIHEYHOW aKTMBHOCTH MbI C€HYac HAaXOJMMCS UCXOJS U3 OLICHKHU
[J100aIbHOTO 3JIEKTPOHHOTO COACPKAHUS?

6. DiekTpoHHass KoHIEeHTpaus B F-obmactu yBenwmumiack Tak, urto [I9C BeIpoc Ha 2
TECU. Kak wu3menutcst (a3a HABUTallMOHHOTO CHUTHAlla, PETUCTPUpyEeMas CO CIyTHHUKA,
Haxojsmierocs Ha paccrostaun 25 000 kM Ha ocHOBHOM wactote L1?

7. Kakue meroapl kaptupoBaHusi Bbl Obl Ipeanmouwid HCIOJIB30BaTh HA TUIOTHOW CETH
cranmuii GPS/TJIOHACC?

8. OmummuTe BO3MOXHYIO CXEMYy NpPOBEACHHUS HcciaeqoBaHuss 3()(EKTOB COTHEUHOU
BCIIBIIIKHY.

9. Kakue HaBUTAllMOHHBIE CHUCTEMBI CTOMT MPEANOYECTh Ui  HCCIEAOBAHUS

BBICOKOIIUPOTHOTI'O pel"I/IOHa? Kaxkwne JIA HI/I3KOI_HI/IpOTHOFO?

Kpurepun onenku:

- OLICHKAa «3a4YTE€HO» BBICTABISETCSA ACHUPAHTY, €CJIM OCHOBHOM MaTepuall YCBOEH, aclHMpaHT
nproOpen HeoOXOMMBbIE 3HAHUS U YMEHUS;

- OLEHKa «HE 3a4TE€HO» - €CIM OCHOBHOH MaTepHal YCBOEH HEIOCTATOYHO, ACIHPAHT HE

nproOpen He0OXOAUMBIX 3HAHUN U YMEHUH
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