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Mporpammy oucumnnuHbl paspabotan(a)(1) OOUEHT, K.H. (ooueHT) 3arpetamHos P.B. Kagenpa
acTPOHOMUU U KOCMUYeckorn reogeanmn OTaeneHme acTpopuankm 1 KOCMUYECKON reonesnm |
Renat.Zagretdinov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

dopmrpoBaHue 0bLWEKYNbTYPHbIX U MPOMECCMOHaNbHbIX KOMMEeTeHUMIA B 06nacTi rnobanbHbIX 1
NOKanbHbIX CAYTHUKOBbIX CUCTEM - HaumoHanbHo cuctembl [TTOHACC, cuctem opyrux cTpaH,
MPUHLUMNOB NX OPOBUTANBHOMO NOCTPOEHUS U PYHKLIMOHUPOBAHWS, NX MPaKTUYECKOrO NPYMEHEHMS]
N reofes3nyeckoro N HaBMrauMoHHOro NO3ULMOHMPOBAHNS, COBPEMEHHON SNEKTPOHHOW
annapaTypbl U TEXHONOMMIA ee UCNONb30BaHUS B pa3nunyHbix 06nacTsix 3koHoMKKM Poccuiickoit
depnepaunn.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DanHHas yuebHas aucuunnmHa BkntodeHa B pasgen " 51.B.[0B.10 OucumnanHbl (Mogynm)" OCHOBHOW
obpaszoBatenbHoi nporpammbl 03.05.01 ACTPOHOMUS U OTHOCUTCS K AUCUMUNAMHAM MO BbIOOpY.
OcBavBaeTcs Ha 5 kypce, 9 cemecTp.

N3yyvenunto aucumnnmHbl 'CnyTHUKOBbBIE CUCTEMBI U TEXHONOMMM MO3ULMOHNPOBAHMSA" OONXKHO
npeawecTBoBaTb N3y4eHe Takmx AucumniuH kak, 'Maremartumka', '®usuka’, 'MHpopmaruka',
'Teopnesus', 'Teopns BeposaTHOCTEN'.

3. KomneTteHuumn obyuarowterocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OrlK-1 -CNOCOBHOCTb OPMEHTMPOBATLCS B 6a30BbIX aCTPOHOMUYECKUX
(npodbeccmoHanbHble N PU3NKO-MaTEMATUYECKNX TEOPUSAX U MPUMEHATD MX B HAYYHbIX
KOMneTeHuunn) nccnenoBaHuax
AK-1 -BNageHne Metofamm acTpoOHOMUYECKOro, OU3NYECKOro U
MaTemMaTtnyeckoro uccnefoBaHns Npu aHanmse rn
(NPOCECCHOHANbHbIE aTemMaTn4eckoro nccnenosa pu aHanuse obanbHbIX
Npobnem Ha OCHOBE rNybOKMX 3HAHWIA OYHOAMEHTaIbHbIX
KOMMNEeTeHUnK) .
OM3NKO-MaTEMATNYECKMX OUCLNMINH;
MK-2 -BnageHvne Metogamm qon3ny4eckoro, MaTeMaTmyeckoro u
(npodbeccmoHanbHble anropuTMMYECKOro MoOOENNPOBaHNS NMPU aHaNn3e Hay4HbIX
KoMneTeHuunn) NpobneM acTPOHOMMM U CMEXHbIX HayK;
MK-4 -BnageHne HabnaatenbHbIMU U 3KCNepPUMEHTaNbHbIMM
(npodhbeccmoHanbHble MeTo4aMun nccnenoBaHnim aCTPOHOMUYECKUX U OU3NYECKUX
KOMMeTeHuunn) 00 bEKTOB 1 SABNEHUI,
MK-8 -FOTOBHOCTb NMPUMEHSATb COBPEMEHHBIE METOONKM N TEXHONOINN,
(npodbeccmoHanbHble METOAbl AMAarHOCTUPOBAHUS OOCTUXEHMI obydatowmxecs ans
KOMneTeHuunm) obecneyeHns kavecTea y4ebHOro npouecca

B pe3ynbtaTe 0CBOEHUS OUCUUMANHbI CTYOEHT:
1. DONXEH 3HaThb:

- MPVHUMUNbI NOCTPOEHUS U (PYHKLMOHUPOBAHMS CMYTHUKOBbBIX CUCTEM, HALMOHANBHOW CUCTEMBI
MMOHACC;

- CUCTEMbI KOoOpaAMHAT U BPEMEHU UCNONb3yeMble B COBPEMEHHDbIX N MEPCNEKTUBHbIX CMYTHUKOBbIX
cncrtemax;

- NPVHUMMNbI KOAOBBIX M (Pa30BbIX N3MEPEHWIA, COCTAB U CTPYKTYPY HAaBUraLMOHHOMO COOBLEHNS;
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- MPVHUMMbI NOCTPOEHUS U PYHKLMOHUPOBAHMSI MHOrOCMCTEMHO CMYTHUKOBOW annapaTypbl;

- 0aKkTopbl BNUAOWME HA TOYHOCTb onpeneneHnsa KoopanHat CnyTHUKOBbIMU MEeTO4aMUN
NO3NUNOHNPOBAHUA;

- 3a4a4vyn peuwaemble CnyTHNKOBbIMN MeTOOaAMW NMO3NLUNOHNPOBAHUA,

- METOLbI U TEXHONOMNW, MPUMEHSEMbBIE MPU NPON3BOACTBE PAbOT C MOMOLLLIO re0Ae3MYECKON
CNyTHUKOBOW annaparypsbl, TUMbl COBPEMEHHOI annapaTypbl;

- cNocobbl MaTeMaTn4ecKo 06paboTkn 1N OLLEHKN Pe3YNbTaTOB CMYyTHUKOBbIX NU3MEPEHWIA.

2. IONXEeH yMeTb:

- BbIMONHSATb YCTAHOBKY, BKNOYEHME, TECTUPOBaHMNe annapaTypbl, NPov3BoANTL BbIOOP TOYeK 4Ns
6a30BbIX CTaHUMiA, NIAHMPOBAaTb U ONTUMU3NPOBATL MPOLIECC CHEMKM C MOABUXHBLIMU NMPUEMHVKAMU,
B 3aBMCUMOCTU OT BbINOMHSAEMbIX 3a4a4, paboTaTb C MaccvBamMu KOOPLAMHATHOM MHCDOPMALIN C
COOTBETCTBMU C TpeboBaHMAMY;

- paboTtaTtb B pexumax ctaTuka, NcCeBLoKMHeMaTka, KuHeMaTmka ¢ COBPEMEHHOW MHOTOCUCTEMHO
cnytHukoson (MMTOHACC-GPS- GALILEO- ) annapatypon, ¢ onumammn audpdpepeHumanbHbiX
nogcuctem (COKM, SBAS);

- TBbINONHATb Pa3/INYHbIE BUAbl CbEMOK C UCMNONb30BaHMEM CMYTHUKOBOW annapaTypbl
NO3NUNOHNPOBAHNA;

- obpabatbiBaTb pesynbTaTbl CNYTHUKOBLIX ONpPeaeneHnii ¢ MCNob30BaHWEM COBPEMEHHbIX
NporpamMMHO-MaTeMaTNYeCKnX CPeLCTB;

- ICMONIb30BaTb CMNYTHMUKOBYIO annapatypy NO3NLMOHNPOBaHNA ONA peweHns WNPOoKOoro cnekTpa
3a0a4y KoopanHaTHOro obecneyeHns pasn4YHbIX OTpacnein 3KOHOMUKN CTPaHbI.

3. 0OMXeH BnageTb:

- MeéToOnKaMn NpUMEeHeHnA CMYTHUKOBOW annapartypbl " TexXHonorum NO3NUNOHNPOBAHUA ONA
peleHns WMpOoKOoro crnekTpa 3anad reoge3nun, kaptorpagum n Hasmraumm u

- cnocobamu 06paboTkm pe3ynbTaToB C UCMONb30BAHNEM HOBEMLWErO
NporpaMMHO-MaTeMaTn4eckoro obecneyeHmns;

- MeTo4aMmn NOCTPOEHMS 1 MCNONb30BAHMUSI CMYTHUKOBBLIX pedpepeHLHbIX CEeTe AN peweHns 3anady
KoopAauHaTHOro obecneyeHns reoaeann kaptTorpadomm, NPOCTPaHCTBEHHOIO NO3ULIMOHNPOBAHMS;

- MeToAMKaMMn NpoBeaeHNS METPOIOrM4YEeCcKOli aTTecTaLmm CnyTHUKOBOrO 060pYyN0BaHUSI, KOHTPONEM
MOMYYEHHbIX CMYTHUKOBbLIX N3MEPEHUIA.

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:

4. CTpyKkTypa U cogepXxaHvue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLIMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNNHBI 9K3aMeH B 9 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nonyy4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOoMnycKa K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl N0 AUCUMNIMHE/ MOAYIO

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbin Homep 657818 5AE
CtpaHnua 4 ns 12. 111 yHlf[

S OEMALR G



Mporpamma aucumnauHbl "CnyTHUKOBbLIE CUCTEMBI U TEXHONOTrMK No3uumnoHmposaHus”; 03.05.01 AcTpoHOMMS; OOLEHT, K.H. (OOLEHT)
3BarpetauHos P.B.

TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywiue copmbl

N Jl"ﬁﬁ:gzsrb” CemecTpcemectpa (B yacax) KOHTpOns
MpakTuyeckuelllabopatopHbie

3aHATUSA paboTbi

Nekuunn

Tema 1. OCHOBHble
NPUHLMMNBI NOCTPOEHUS
rnobanbHom
1. . -
CMYTHUKOBOW CUCTEMBI ° 1-2 4 0 4
No3nLUNOHMPOBaHMSA
(GPS)

Tema 2. KocMuyeckui
2./cermMeHT, cTpyKkTypa 9 3-5 6 0 6
CMYTHUKOBbIX CUTHANOB

Tema 3. MeToapl
N3MepeHnin n
BbIYMCNEHNIA, NabopaTtopHble
3.lncnonb3yembie B 9 6-8 6 0 6 paboTbl
CMYTHMKOBBIX CUCTEMax
onpeneneHuns
MECTOMONOXEHUS

Tema 4. Onpepnenexne
KOOpAUHAT Mo KOAOBbIM i

4'v|c|oa303b|M 9 9-10 4 0 4

N3MepeHnsam

Tema 5. Cucremnl
CMYTHUKOBOIO i

5'JJ.or|onHeHv|9| COKM, ° 11-12 4 0 4

WAAS, TGNOS

Tema 6. Buabl

NMyTHUKOBOMN
cny 0BO NabopatopHbie

annaparypsl - ]
6. HaBUraLMOHHAS 1 9 13-14 | 6 0 6 paboTsl

reopgeaunyeckas
annaparypa.

Tema 7. MeTonbl NabopatopHble
7.lnocT-06paboTkn 1 9 15-16 6 0 6 paboThbl
peanbHOro BPEMEHW.

Tema . toroeas S9k3ameH
" |dopma KoHTponSA 9 0 0 0

WNtoro 36 0 36

Pedpepar

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. OCHOBHble NPUHLMUIMbI NOCTPOEHUS FNO6anbHOW CNYTHUKOBOW CUCTEMbI
nosuvuunoHnposaHus (GPS)

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

VcTopusa passutns, nanbHOMEPHbIE N OONMNAEPOBCKNE CUCTEMbI, HA3EMHbIE PaANOHABUIaLNOHHbIE
CUCTEMbI, cpeaHeopbuTanbHble CNYTHUKOBBIE CUCTEMBI paanoananasoHa. NpuHUMNb NOCTPOEHNS 1
PYHKLMOHMPOBAHMS CMYTHUKOBbIX, PaanOHaBUraLMOHHbBIX CUCTEM, OpbuTanbHble rpynnmMpoBKY,
reoMeTpusi HabnAeHWA, CMCTEMbI KOOPAMHAT, apeMePU b, CUCTEMbI KOHTPONS 1 KOOpAUHALMK
LKan BPEMEHN.

naboparopHasi pabora (4 4aca(oB)):
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MoaroToBka K NNaHNPOBAHMIO CNYTHUKOBbLIX N3MEPEHNIA
Tema 2. KocMUYeCKU CermeHT, CTpyKTypa CNyTHUKOBbIX CUTHaNnoB
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

"eomeTpusi opbuTanbHbIX FPYNNUPOBOK, MPUHLIMMBI MOCTPOEHMS 1 OpraHn3aummn paboTbl HA3EMHbIX
KOMMNMEKCOB KOHTPONS, MOHUTOPUHIra 1 (PyHKUMOHaNbHOro B3ammogencTeuns. Coctas
YCT@HOB/IEHHOW Ha CNyTHMKE annaparypbl, aTOMHble CTaHOAPTbl YACTOTbl, CTPYKTYpa CUrHaN0B.,
cxema (ooOpMUPOBAHNS CUTHANOB, Hecylme konebaHns, P-kon n C/A Ko, pexum NnpoT1BOAENCTBUSA
HecaHkUMoHMpoBaHHOMY poctyny (AS mode, Y-code). MooepHuzaumnsa n passuTtne CnyTHUKOBbIX
cucTeMm.

naboparopHas pabora (6 4aca(oB)):
[MnaHnpoBaHme CryTHUKOBbIX U3MEPEHUIA

Tema 3. MeToabl M3MepPeHUiA U BbIYMCNIEHUIA, UICNONIb3yeMble B CMYTHUKOBBIX CUCTEMaX
onpepneneHnusi MecTonosioXeHus

JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

KopoBble n ¢ha3oBbie n3amMepeHnsi, KOAOBble NCEBAOAANBHOCTM, dpa3a Hecywmx konebaHui,
onpeneneHne KOopANHaT No KOAO0BLIM NMCEBAOAANIBHOCTSAM, CTPYKTYPa HAaBUraLMOHHOTr0 cooblweHmns,
YpaBHEHUS CBSI3bIBAIOWME N3MEPSIEMbIE BENIMYMHBI C KOOPAMHATAMM MYHKTOB. VICTOYHMKM OWwmnboK,
BUSIIOWME HA TOYHOCTb ONpPeAeneHnst KOopanHaT CryTHUKOBBbIMM METOAAMU (MOHOCHEPHbIE,
TponocgepHble OWNOKN, MHOTONTy4EeBOCTb, OWNOKM CMYTHUKOBBLIX MPUEMHWKOB, 3(heMepuaHbIe
ownbKM, OWNOKN WKan BPEMEHM).

naboparopHas pabora (6 4aca(oB)):

lMnaHupoBaHme CNyTHUKOBbLIX N3MEPEHWIA - pacyeT ONTUMaNbHOrO BPEMEHMN NPOBELEHUS N3MEPEHNIA
Tema 4. OnpeneneHne KOOpAMHAT MO KOAOBbIM U (Pa30BbIM U3MEPEHUAM

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

OnpegneneHve KoopauHAT No KOA4OBbIM NCeBAOAANbHOCTAM. COOTHOWEHNE MEXOY BPEMEHEM,
yacToToW 1 goasoii. Pasa Hecylwmx konebaHnin, KOMNOHEHTbHI MOLenei ncesnoaanbHoOCTENR 1 dhasbl
Hecyweii. PasHocTn goas - oanHapHble, ABOHbIE, TPOMHbIe. KoMOMHaUMM pa30BbIX AAHHDIX.
KombrHaums ncesnonanbHocTen n gpasbl. OnpeneneHne KOopanHaT nyHKTa abContoTHbIM METOAOM
no ¢oa3oBbiM M3MepeHuaM. OnpegeneHne KoopanHaT B auddepeHumnanbHOM MeToae no KOLOBbIM U
(pa30BbIM N3MEPEHUSAM.

naboparopHasi pabora (4 4aca(oB)):

Moarotoska MHCC annapatypbl kK reo4e3n4yeckum n3mMepeHnsm

Tema 5. Cuctembl cnytHukoBoro gononHeHuss COKM, WAAS, TGNOS
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Poccuiickas cuctema amdocpepeHumnansHom koppekumm n mosmtopuHra ? CIKM, Ha3HaveHwe,
MNPUHLMMbI NOCTPOEHNS 1 PYHKUMOHMPOBaHUS. MexayHapoaHble 30HHble andodoepeHunanbHble
cuctembl EGNOS, WAAS, MSAS, GAGAN. PervoHanbHble 1 nokanbHble cuctembl. [nanasoHsbl
NPUMEHEHNs, TOYHOCTU aBTOHOMHOMO NMO3ULMOHMPOBAaHMS C MCMONb30BaHEM AnddrepeHLmnanbHbIX
WWMPOKO30HHbIX cucTeM. CBA3HbIE CMYTHNUKOBbIE CUCTEMBI.

naboparopHas pabora (4 4aca(oB)):

MpoeeneHue ctatuyeckux N'HCC namepeHni

Tema 6. Bupbl cnyTHUKOBOW annaparypbl - HABUraLuMOHHAA U reoges3nyeckas annaparypa.
JIeKLMOHHOe 3aHsitne (6 4aca(oB)):

nobl CNYTHMKOBOW annapaTypbl - HABUraUMOHHas 1 reodesnyeckas annapartypa. Obwas cxema
MPUEMHBIX YCTPONCTB, PaAN0YaCTOTHbIR 610K, CUCTEMbI CNIEXEHUS, KOLOBO-(0A30BbIe N3MEPEHNS,
MUKPONPOLECCOpPbI, MHTepdenchl. TUMbl 1 KNaccbl TOYHOCTM CMYTHUKOBOK annaparypsl,
MHorocmctemHast annapatypa. OfoHo-AByX, Tpex4acToTHas annapartypa. VIHTerpupoBaHHas
KapTorpado-reogesunyeckas annapatypa. CnyTHUKOBbIE aHTEHHbI.

naboparopHas pabora (6 4aca(oB)):

MocTtobpabotka ctatnyeckux MHCC namepeHwin

Tema 7. MeToabl NOCT-06pabOTKM M peanbHOro BpeMeHW.
JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbin Homep 657818 5 AE
CrpaHunua 6 us 12. il YHI:I

S OEMALIGH



Mporpamma aucumnauHbl "CnyTHUKOBbLIE CUCTEMBI U TEXHONOTrMK No3uumnoHmposaHus”; 03.05.01 AcTpoHOMMS; OOLEHT, K.H. (OOLEHT)

3BarpetauHos P.B.

MeTtoabl nocT-06paboTkm 1 peanbHOro BpemeHn. basosas n noasuxHas ctaHumu. MNoHATue o
NMOCTOSIHHO OencTBytowen, pedepeHuHon ctaHumn. Ctatndecknii MeToq, KNWHEMATUYECKNIA METOA,
NPUMEHEHNE pexnMa ?npoMexyToYHbIX OCTaHOBOK?. KnHemartumyeckne Metoabl, KNHEMATMKA B
peanbHoM BpeMmeHu (RTK) ¢ ncnonb3osaHnem nepenayv gudoepeHumnanbHbiX NonpaBok no
kaHanam YKB, GSM/GPRS. Pa6ota B pexunmax RTK un LRK ¢ npuemom curHanos ot ceTeli 6a30Bbix
cTaHUMiA. Vicnonb3oBaHne cTaTM4eckoro Metoaa npu cos3naHunmM, O6HOBNEHUN U CTyLEeHNM
reone3nyeckmx ceteir. Meton 6bICTPOIA CTATUKM U NCEBAOCTATUKM NPW TONOrPagou4eCKom 1
Ka[#acTpoBOW CbeMKU. NMpuMeHeHne KnHeMaTnyecknux MeTonoB Ans co3naHust u obHosneHuns MG,
6a3 NpocTpaHCTBEHHbIX AaHHbIX. . OpraHmaaums paboT Ha nyHkTe. MNepenaya faHHbIX C NPUEMHMKA
Ha nonesoli koHTponnep (MK). Stanbl BoinonHeHNs paboT. AHANN3 U KOHTPOMNb NMONEBLIX N3MEPEHWIA.
Cnocobbl co3aaHnst 0TYETOB M 3KCNopTa AaHHbIX.

naboparopHas pabora (6 4aca(oB)):
NToroBbiin oTyeT

4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buabi
camMoCTONTeNIbHOWN
pabortbl
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATEeNbHOMN
paboTbl

Hepnens

N Paspen
ceMecTpa

AducuunnuHbl

TPpymOEeMKOCTb

Cemectp (B yacax)

Tema 2. Kocmunyeckui
2.|CerMeHT, CTpykTypa 9
CMYTHUKOBbIX CUTHaNoB

Tema 3. MeTonpbl
N3MepeHnin n
BbIYUCNEHUN,
3.|ucnonb3yemblie B 9
CMNYTHUKOBbIX CUCTEMAX
onpegneneHuns
MECTOMNOMOXEHUS

Tema 6. Bugpl
CNYyTHNKOBOM
6.[annapatypei - 9
HaBUraunoHHas v
reogesun4yeckas
annaparypa.

Tema 7. MeTonbl
7.InocT-06paboTtku n 9
peanbHOro BPEMEHM.

NTtoro

noaroToBka K 8

3 Ipecpepary

Pedpepar

NabopaTopHble

6-8 paboThi

16

NabopaTopHble

12 paboThbl

13-14

15-16

36

5. 06paaoBaTeanb|e TeXHONOrmu, BKNoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

Ncnonb3ytoTcst Takue MHTepakTnBHbIE popMbl 06y4eHMs kak 06CcyXaeHNe TEOPETUYECKMX BOMPOCOB,
NpoBeOEHNE YCTHbIX OMPOCOB 1 TECTUPOBAHNE, CAMOCTOSITENbHbIE U3MEPEHUS U X 0bpaboTka.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIe NPUHLMMbI NOCTPOEHUSA rNMobanbHON CNYTHUKOBOW CUCTEMbI
nosuuunoHnpoBaHusa (GPS)

Tema 2. KocMUuyeCKU CermeHT, CTpyKTypa CNyTHUKOBbIX CUTHaNnoB
Pedepat , npumepHbie BONPOCHI:

PernctpaumoHHbin Homep 657818
CrtpaHnua 7 us 12.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma aucumnauHbl "CnyTHUKOBbLIE CUCTEMBI U TEXHONOTrMK No3uumnoHmposaHus”; 03.05.01 AcTpoHOMMS; OOLEHT, K.H. (OOLEHT)
3BarpetauHos P.B.

NcTtopusa passutna THCC Buabl THCC (panbHOMeEpHbIE U AONNNEPOBCKME CUCTEMBI, HA3EMHbIE
panvoHaBUraLMOHHbIE CUCTEMBI, CpeaHeopbuTanbHbIe CMyTHUKOBbIE CUCTEMbI paanoamnanasoHa)
OpbuTtanbHble rpynnuposkyn CUCTEMbI KOOPAMHAT, 3ddemMepuabl, CUCTEMbI KOHTPONS U KOOPAMHALMM
wkan sBpemeHn. CocTtas yCTaHOBNEHHOW HA CyTHMKE annapaTtypbl ATOMHbIE CTaHOApPTbl 4acToThl,
MogepHm3auns n passutme CNyTHUKOBbLIX CUCTEM.

Tema 3. MeToabl U3MEpEHUA U BbIYUCIIEHUIA, UCTIONIb3YEMble B CITYTHUKOBBIX CUCTEMaX
onpeaeneHnsi MECTOMOMOXEHUS

NabopatopHble paboTbl , NPUMEpPHbIE BOMPOCHI:

KoHTponbHble BONPOCHI: reoMeTpusi opbuTtanbHbIX rpynnMpoBOK, MPUHLMMBI MOCTPOEHMS Y
opraHmsaumm paboTbl HA3eMHbIX KOMMNEKCOB KOHTPONS, MOHUTOPVHIa 1 OYHKLIMOHANIbHOrO
B3aMMOOEeNCTBUS.

Tema 4. OnpepeneHne KOopAMHaT Nno KoaoBbIM U ¢ha30BbIM N3MEPEHNSAM

Tema 5. Cuctembl cnytHukoBoro gononHeHuss COKM, WAAS, TGNOS

Tema 6. Bugbl cnyTHUKOBOWM annapartypbl - HaBUrauuoHHas U reoge3uyeckas annaparypa.
NabopaTopHble paboTbl , NPUMEPHbIE BOMPOCHI:

KoHTponbHble BONpock!: 0bwas cxema NpMeMHbIX YCTPOMNCTB, PaanN0oYacToTHbIA 610K, CUCTEMBI
CNeXeHuns, KoaoBo-ha3oBble N3MEPEHUS, MUKPOMPOLIECCOpPbI, UHTepdpenchbl. Tunbl 1 Knacchl
TOYHOCTW CNYTHUKOBOW annapaTtypbl, MHOrocuctemHas annapartypa. OfgHo-aByx, Tpex4yactoTHas
annapartypa. VIHTerpuposaHHas kaptorpago-reoneaunyeckas annaparypa. CrnyTHUKOBbIE @HTEHHDb!.

Tema 7. MeToobl NOCT-06pabOTKM M peanbHOro BpeMeHW.
Tema . UTorosas doopma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMEHY:
1. CoBpeMeHHble CMYTHNKOBbIE CUCTEMbI, COCTOSIHWE, NEPCMNEKTMBbLI PA3BUTUSI, MOAEPHMU3ALMS.
2. OpbuTtanbHble rpynnMpPoBKU CpenHeopbuTanbHbIX CYTHUKOBBIX CUCTEM.

3. Poccuiickas cuctema NMTOHACC. CTpykTypa, NPUHUUNBI QOYHKLMOHUPOBAHNS, COBPEMEHHOE
COCTOSIHME, NEePCNEKTUBbI.

4. DpemepnoHoe obecneyeHne yHKLMOHMPOBaHNS rnobanbHbIx cpeaHeopbuTanbHbIX
CMYTHUKOBBIX CUCTEM. LIeHTPbI TOUHbIX adpeMepuna. BnunsHne ownbok acpemepn i Ha TOYHOCTb
CMyTHUKOBOIO NO3ULIMOHNPOBAHMS.

5. CTpyKTypa CurHanoB CnyTHUKOBbIX CUCTEM.
6. KonoBble 1 ¢pa3oBble N3MepeHusl.

7. Cuctembl BpemeHHoro obecneyeHms MTHCC. BnusiHne owmnbok wkan BpEMeHN Ha TOYHOCTb
CNYTHWKOBOIO MO3ULMOHNPOBAHNS.

8. BnusiHne noHocdepbl 1 Tponocdepbl Ha TOYHOCTb CMYTHUKOBBLIX OonpeaeneHunii. ATMocdepHbie
mogenu. Yuet ownbok 3a HETOYHOE 3HAaHME aTMOCHEPHbIX MOAENEN.

9. Cnctembl guddbepeHumnanbHbIX KOPPEKLNIA.

10. Poccuiickas Cuctema OudpdpepeHumanbHbix Koppekunin 1 MoHutopuHra (CLRV)/ MpuHumnbl
PYHKLIMOHMPOBaHUS, 06nacT NPUMEHEHNE.

11. EBponerickas WmMpoko30HHas cuctema augpdpepeHumnanbHbix koppekumin EGNOS.
12. AMepurkaHcKkas WMpoKO30HHas cuctema amddepeHumnansHbix koppekunin WAAS.
13. ABcontoTHble onpeaeneHns KOOpAMHAT CNyTHUKOBBIMU METOAAMN.

14. OTHOCUTENbHbIE ONPeaeneHns KOOpANHAT CyTHUKOBbIMA METOOAMU.

15. Cnocobbl nepenayv amdogoepeHumanbHbix koppekumii UHF, GSM/GPRS, yepes
reoctauMoHapHble CMyTHUKK

16. Ctatmka 1 nceegocTaTika - NpMHUMNa NCNonb30BaHWs, 06nacTn NPUMEHeHNS
17. Knnematuyecknii metog (RTK) - npyHumnbl paboTtbl, 06nactv npuMeHeHns

18. [NpuHUMMbI OpraHn3aunn n PyHKUMOHNPOBAHNS CceTeil pedpepeHLHbIX CTaHuui. [pumepsl
cywecTsylowmx ceten. Cetesble peeHuns.

19. dopmatbl Nepenayn AaHHbIX B pehepeHLHbIX CETSIX.
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20. BupTyanbHble 6a30Bble CTaHUUK

7.1. OcHOoBHas nuTeparypa:

Moknapn, MeHHaguii MaBpunosuy. MNeoneans : yuebHoe nocobue Ans CTyAEHTOB BbICWIMX YHEOHbIX
3aBeneHuin, obyyatowmxcs no HanpaeneHuto 120300 - 3eMneyCTPONCTBO U 3EMENbHbIN KanacTp u
cneumanbHocTaM: 120301 - emneyctpoincteo, 120302 - 3emenbHbii kagacTp, 120303 - Mopoackon
kagactp / I'.I". Moknag, C.IN. N'puaHes ; M-Bo cen. xo3-Ba Poc. ®enepaunun, BopoHex. roc. arpap.
yH-T uM. K. I. FnunHkn .? 2-e n3a. ? Mocksa : Akagemndeckuii MNpoekT, 2008 .? 589,[1] c. : un., Tabn. ;
25 .? (YuebHoe nocobue ons By3o) (Gaudeamus) .? bubnuorp.: c. 573-574 (27 HasB.) .? Npeom.
ykas.: c. 575-580 .7 ISBN 978-5-8291-1012-3, 3000.

CoBpeMeHHas KoHuenuns reogesndyeckoro obecnedeHns P® n cospgaHme onopHbIX reoae3nyeckux
ceTel ¢ MoMoLbio rnobanbHbIX HABUIALMOHHbBIX CMYTHUKOBLIX CUCTEM: y4ebHO-MeToan4Yeckoe
nocobue / .10.benos, P.B.3arpetauHos, P.A.Kauwees. - KasaHb: KPY,2013. - 56¢.

"eHuke, Apkaaunin AnekcaHapoBuy. MobanbHble CNYTHUKOBbLIE CUCTEMBI ONpeneneHns
MECTOMONIOXEHMS 1 UX NpuMeHeHne B reoge3unn / A. A. leHuke, I. I. MobeonHckunii. M3a. 2-e
nepepab. n gon.. M.: KaptreoueHtp, 2004. 350, [1] c.: un..?Bubnuorp.: c. 343-347.?ISBN
5-86066-063

TankuH, B. H. MeTonbl onpeneneHns HaBuraluMOHHbIX MapaMeTpoB MNOABUXHbIX CPEACTB C
MCNONMb30BaHNEM CMYTHUKOBOW pagnoHasuraunoHHomn cuctembol MNTOHACC [OnekTpoHHbIN pecypc] :
MoHorpadoms / B. H. TankuH, E. H. lapwuH. - KpacHospck: Cub. dpenep. yH-T, 2012. - 260 c. - ISBN
978-5-7638-2639-5. http://znanium.com/catalog.php?bookinfo=442662

7.2. lononHutenbHasa nuteparypa:

BenbtoB A. I". TexHonornm MobunbHo cBA3n: yenyr n cepsucol / A.l. Benbtos, U.10. Xykos, .M.
Muxainos, A.B. Ctapukosckuit. - M.: HALL MH®PA-M, 2013. - 206 c.: 60x88 1/16. - ([pocTo,
KpaTko, 6bicTpo). (06noxka) ISBN 978-5-16-004889-5, 300 aka.
http://znanium.com/catalog.php?bookinfo=371449

Makcumos H. B. VIHgbopmMaLmMOHHbIE TEXHONOTMM B NPODECCUOHANBHOW AEATENbHOCTU: yyebHoe
nocobve / H.B. Makcumos, T.J1. MapTtbika, U.W. Monos. - M.: ®opym, 2010. - 496 c.: nn.; 60x90 1/16.
- (MpodpeccmroHanbHoe obpasoBaHue). (nepennet) ISBN 978-5-91134-399-6, 2000 aka.
http://znanium.com/catalog.php?bookinfo=180612

Botos, M. V. BeegeHuve B Teoputo paanonokaunoHHbIX CUCTEM [DNEKTPOHHbIN pecypc] :
MoHorpadoust / M. W. botos, B. A. Baxupes, B. B. [leBotyak; pea. M. V. botos. - KpacHosipck: Cub.
doenep. yH-T, 2012. - 394 c. - ISBN
978-5-7638-2740-8.http://znanium.com/catalog.php?bookinfo=492976

7.3. UHTepHeT-pecypcChbl:

XypHan GPSWorld - www.gpsworld.com
WHpopmaunoHHo-aHanutmnyeckuii ueHtp NMOHACC - http://glonass-iac.ru/
OnucaHue cuctembl GPS - www.gpg.gov

cant pecypcos MUUTIAUK - www.miigaik.openet.r

Caint dovpmbl Tpumbn - www.trimble.com

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "CnyTHUKOBbIE CUCTEMbI U TEXHONOMMN NO3MLMOHMPOBAHNSA" npegnonaraet
NCNONb30BaHNE CNeaylero MaTepmnanbHO-TEXHNYECKOro obecneyeHmns:

3AEKTPOHHELBH
YHHBEPCHTET

VS OFMALIMOHHD AHATKTAHECHAR CHICTEMA kb
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Y4yebHo-MeToOmn4eckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HanM4um B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTAa y4ebHO-MeToAMYEeCKON nuTepaTypbl Onsl By30B C
ycnosuem obs13atenbHOro cobntoaeHns aBTopckmx U cMexXHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbIM OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIrOC
BIMO.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HanN4um B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", DocTyn K KOTOPOK NpPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactasneHbl KOMNeKLMN akTyanbHON Hay4YHOW 1 y4ebHoi
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cedbs nybnmkaumm BeoyLwmx pOCCURCKNX
N30aTeNbCTB ryMaHUTapHOW NnTepaTypbl, U3AaHNS Ha aHTINACKOM S3blKe BEAyLWMNX aMEPUKAHCKUX U
€BPOMNENCKMX N3[aTenbCTB, a TakXe peakue 1 ManoTupaxHbie n3gaHns POCCUNCKMUX PEMMOHANbHbIX
By30B. OBC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOX0AMMbIM Ans
obpasoBaTenbHOro npoLecca M3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPeOOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
Bbiclero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
3NEeKTPOHHO-bmbnnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OpPraHoB, Npenoaasartenei Beaylwmnx By30B CTPaHbl, BbICOKOKBANMGMLMPOBAHHbIX
crneumanncToB B pas3nnyHbix cdoepax busHeca. PoHO 6MbnnoTekn chopMmnpoBaH C y4eTOM BCEX
N3MeHeHNin 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHMKM, y4ebHble nocobus, YMK,
MOHOrpadoun, astTopeddeparthbl, AuccepTauum, aHUMKIONeann, CNoBapu 1 CIPaBoOYHUKN,
3aKOHO4aTEeNbHO-HOPMATMBHbBIE AOKYMEHTbI, CreunanbHble Nepnoanyeckne N3naHns n n3naHns,
BbiNyckaemble nanartenncteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocynapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3N1eKTPOHHO-61bnnoTeyHol cucteme "KoHCynbTaHT CTyAeHTa" , BOCTYN K KOTOPOW NpefoCTaBneH
CTyeHTaM. OneKkTpoHHas 6ubnmoteyHas cuctema "KoHcynbTaHT cTyeHTa" npefocTtasnser
MONHOTEKCTOBbIA LOCTYN K COBPEMEHHOW y4ebHOM nMTepaType No OCHOBHbLIM AUCLUMMVHAM,
n3yyaembiM B MEAVNLMHCKMX By3ax (MpeLcTaBneHbl M34aHMS Kak YUCTO MEAMLMHCKOrO Npodhuns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM U 00LecTBEHHbIM HaykaM). OBC npepocTasnsieT By3y Hambonee nonHble
KOMNNeKTbl HE0HX0AMMOI NTEpaTypbl B COOTBETCTBMU C TPeOOBAHMSIMU rOCY 1aPCTBEHHbIX
obpaszoBatefibHbIX CTaHAapPTOB C COONOAEHNEM aBTOPCKUX U CMEXHBIX MPasB.

YyebHble nabopaTtopun CrnyTHUKOBLIX METOA0B 060pYA0BaAHHbLIE CMYTHMKOBOW annapaTypo
Pas3NNYHbIX KNAccoB 1 TUMoB, 6a30Bble CTaHUMMW A/15 NPOBEOEHUS 3aHSATUIA, MpOorpaMMHble CpeacTBa
onsi 06paboTkm pe3ynbtaTtoB y4ebHbIX M3MEepPEeHUiA, y4ebHbIA BbIMUCIUTENbHBIA LIEHTP, OPrTEXHUKA,
noctyn K cet VIHTepHeT (Co BpeMs CaMOCTOSATENbHOM NOArOTOBKN).

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
cneuwnanbHocTtu: 03.05.01 "AcTtpoHomus" 1 cneunannsauum He NPeayCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbin Homep 657818 5AE
CrtpaHnua 11 n3 12. 111 yHlf[

S OEMALIGH



Mporpamma aucumnauHbl "CnyTHUKOBbLIE CUCTEMBI U TEXHONOTrMK No3uumnoHmposaHus”; 03.05.01 AcTpoHOMMS; OOLEHT, K.H. (OOLEHT)
3BarpetauHos P.B.

ABTOpP(bI):

3arpetanHos P.B.

" 201 .

PeueH3eHT(bl):

Komapos P.B.

" 201 .
PerucTtpaumoHHblii Homep 657818 DAEKTPOHHEH
Crtpannua 12 n3 12. il V_H___;:EEEPCHTET
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