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1. HEJIM OCBOEHUSA JUCHUITJIMHbI

Llenbo OCBOEHUS JUCLHUIUIMHEL "A3POKOCMHYECKHE HABUTAIIMOHHBIE CHCTEMBI" SBJISETCS
OCBOCHHE OOYyYarOLIMMHCS COBPEMEHHBIX METOIOB BO3IYIIHOW W KOCMHYECKOW HAaBUTaIlHH,
TEXHUYECKOH pealn3allii paJidOHABUIALMOHHBIX CUCTEM M MX TAKTHYECKMX M TEXHHYECKHX
XapaKTepUCTHUK, a TAKXKe NMEePCHEKTUBHBIX METOA0B LIU(POBOI 00pabOTKH paldOHABHTAHOHHOM
uHpopmanuu, Ha (GOHE KOMILIEKCa CHTHAJIOMOJOOHBIX M IIYMOBBIX IMOMeX (Kak MPaBHIIO
HeCTal[MOHAPHBIX U allpHOPHO HEONPEAEICHHBIX ).

Jucnunnrza "A3poKocMUYECKUEe HABUTAIMOHHBIE CUCTEMBI 00eCIIeunBaeT MOATOTOBKY
crienManucTa B 00JaCTH COBPEMEHHBIX METONOB 00paboTkKH HMH(MOpPMAIIMM B PaaHOCHCTEMax
a9POKOCMHUYECKON HaBUTALUH.

JIMCUUIIIMHA [TOCBSIICHA U3YYEHUIO COBPEMEHHBIX METOJ0B PaJHOHABUTALIUH, TEOPUHU H
TEXHUKH COBPEMEHHBIX CHUCTEM BO3AYLIHOH M KOCMHYECKOH paJMOHABHTAIlMH JIETATEbHBIX
annaparoB, a TaKXKe IEPCIEKTUBHBIX METOI0B LUGPOBOH 00pabOTKH paardoHABUTAIIHOHHBIX

CUI'HaJIOB B YCJIOBHAX BO3ICUCTBUS MHOTOJIY4YEBBIX 3€PKAIBHBIX H CTOXAaCTHYCCKHUX ITOMEX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuurnianaa "A3poKOCMHYECKHE HABUTAIIMOHHBIE CHCTEMBI" SBISCTCS 00s3aTEIbHOM B
pamkax BapuatuBHOU yactu (b1.B.O/1.4).

N3yuenne nucuumnunel AKCH 6asupyercs Ha 3HaHMSIX, OJYYEHHBIX B Kypcax BBICIIEH
MaTeMaTHKH, GU3UKU, BEIYUCIUTEIBHOM TEXHUKH U HHOOPMATHKH, PATHOTEXHUUECKUX LETeH 1
CHUTHQJIOB M PagHUOTEXHHYECKUX CHUCTEM, a Takke creukypca «JluckpetHas u mudpoBast
00paboTKa CUIHAJIOBY.

JlcuuniavHa COCTOMT M3 Tpex 4acTed. [lepBas yacTh HOCBAIEHA H3YyUYSHHIO OOIIMX
CBEIIEHUH O paJUOHABUIallid, O DPAa3sHOBHIHOCTAX paguoHaBUranuoHHelX cuctem (PHC) u
panuoHaBUraunoHHBIX ycTpolcTB (PHY), 0 cTpykType u 3agauax muioTaKHO-HABHTALIMOHHOTO
xomiutexca (IIHK). 3neck xe msyuaercs knaccudukamust PHC u PHY, metomsr ompenenenus
MECTOII0JIOKEHUSI OOBEKTOB B IPOCTPAHCTBE PAIMOCPEACTBAMH, & TaKXKe OCHOBHBIE TAKTHUKO-
TexHu4yeckue xapakrepuctuku PHC.

PaccmarpuBarorest paguocucremsl nanbHed HaBuranuu (PC/IH), OnwokHe#d HaBHranuu
(PCBH) u cuctrems! nocanku camosietoB (CII). Bonpiioe BHUMaHWe yaenseTcs CIyTHHKOBBIM
PHC paznnuneix nokosnenuit: «[{ukaga» (CCCP), « Tpanzut» (CILIA), GPS (CIIIA), JTOHACC

(Poccus) u ap.



Bropas uacTh mocBsiieHa Mpo0jeMe MOBBIIIEHUS [TOMEXOYCTOMYMBOCTH CHCTEM
PaJMOHABUTAIIMU ¥ MOCAJKH CAMOJIETOB KaK CpeJCTBa OOecreYeHus O€30MacHOCTH MOJIETOB B
YCIIOBHSIX MOBBIIICHUS MHTEHCUBHOCTH M YCIIOKHEHMs YCIOBHM JKCIITyaTallid (OpraHu3anus
BCEMOrOJHBIX IOJIETOB, UCIIOJIL30BAHHE aIPONOPTOB CO CIIOKHBIM PENbe()OM U TAKTHYECKUX H
MOOMJIBHBIX CHCTeM). B KkauecTBe 0a30BbIX pacCMaTpUBAIOTCS IIEPCIIEKTUBHBIE CHCTEMBI
onmxnei nasuraiuu (PCBH) u MexayHapoaHas cuctema 1ocaiki camMoJIETOB CAHTUMETPOBOTO
muanaszona (CIICJI) — BpemMsi UMIYJbCHBIE CHCTEMbl HaBUIALMM M IIOCAJKH CaMOJIETOB
(BUPCHII). Mx wuHbopManMOHHAs OOIIHOCTh MO3BOJSAET HMCIOJIL30BAaTh €AMHBIA MOIXOA K
00paboTKe CUTHAJIOB B OOPTOBBIX OJCUCTEMAX.

M3yuaercss MHOTOJIy4eBOi#l mporecc Ha Bxoje OoptoBbix nojacuctem BUPC HII cmech
NPSAMOTO CHUTHAJIA PaJuoOMasika U CUTHAJIONOJO0HBIX H CTOXACTHYECKHX IMOMEX — OTPaXKEHHH OT
MECTHBIX IMPEIMETOB B aj’pornoprax MOJACTHJIAIOIIEH IOBEPXHOCTH CYUIM W MOpS.
METEOTpaXEHUH W JApPYrMxX OOBEKTOB B KaHalle paclpocTpaHeHusi. PaccmarpuBaercs cocrtaB
KOMILJICKCA MHOTOJIyYEBBIX IIOMEX H OLEHHMBACTCS CTEIEHb AIPUOPHOH HEOIPEICIEHHOCTH
[IOMEXOBOM CUTYaLIUH.

B kauyectBe 3((EeKTHMBHOrO CpelncTBa MPEO]OJIEHUs AlpPUOPHOM HEOIPENEIEHHOCTH
[IOMEXOBBIX CHTYallHH aHATM3UPYIOTCS MHOIOKaHAJIbHBIA M MHOIOSTAMHBIX CIOCOO MPUHATHA
pewienuii — Merox mudpood ¢yHkuuoHanbHOH azantauMu (PAJIO), ucnoab3yloLEH
KBAHTOBaHUs pabOYero MpOCTPAHCTBA U aBTOMATHUYECKOE CTPOOMPOBAHHUE MHUKPOCEKTOPOB C
ornacHbeIMH mnoMexamu. M3yudaercs crTpykTypa aBTromara DAJIO u ee GyHKUMOHAIBHOE
HaIlOJHEHHE.

B Tperbelt yacTH ITUCHMILIMHBI paccMaTpUBaeTCs MPOLELYpPHbIH HAOOP CUCTEM CHUCTEMBI
OAJIO B Buae 1U(pPOBBIX ONEpAllMd MHOTIOATATHOW 0OpabOTKM CHUTHAIOB (pacro3HaBaHUE
noMex, HeJMHelHas (romoMopdHas) 00paboTKa CUTHAJIOB, AUCKPETHBIN CIEKTpaIbHbIH aHATU3,
oOHapyK€HME M OLIEHMBAHHME  CHUTHAIONONOOHBIX  OTpaKEHHUH, BOCCTAHOBJIEHHE
JUCKPETH3UPOBAHHBIX  JAHHBIX Ha JTale BTOpPUYHOH 00paboTku uHOpManuu H
KOMIUIEKCUPOBAaHHE JAHHBIX OT Pa3IMUHBIX HCTOYHHKOB).

[lomyyeHHble 3HaHUST MOTIYT OBITH KCIIOJIb30BaHbl IMPH KYpPCOBOM H JIUILNIOMHOM
IPOCKTHPOBAHMU, a TaKXke B IIPOLECCE IOATOTOBKM M IOBEJIEHHS aBTOMATHU3MPOBAHHBIX

naﬁopaTopme HCCIICOBAHUN H MPOHU3BOACTBCHHBIX HCIBITAHHHI paanoarnmaparypbl.



3. KOMIIETEHLUUU OBYYAIOLIETI'OCS, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCHUIIJINHBI

[Tpouecc W3y4YeHHUsS OUCHMUIUIMHBI "ASPOKOCMUYECKHME HABUTAIlMOHHBIE CHCTEMBI'"
HarpaBjieH Ha (JOPMUPOBAHUE HJIEMEHTOB CIEIYIOIIUX KOMIETeHIMH B cooTBeTcTBUM ¢ PI'OC
BO u OITOII BO no nanHoMy HarpaBJl€HHUIO MOJATOTOBKH:

a) obmenpodeccuonanbhbix (OI1K):

CMOCOOHOCTBIO MOHUMAaTh OCHOBHBIE MpOOJEMbl B CBOEGH MPEIMETHON 00JIacTH. BbIOMpPATh
MeTobl U cpeacTBa uX peutenus (OIIK-1);

CIIOCOOHOCTBIO CaMOCTOSTENILHO MPUOOPETaTh M MCIOJIb30BaTh B MPAKTHUECKOW JIEATEIbHOCTH

HOBbIE 3HAHHUS U YMEHHUs B cBoel nmpeameTHoH obsactu (OI1K-4).

B pe3ynbTaTe 0CBO€HHE Kypca CTYJEHT JOJIKEH:
3HaTh:
®  OCHOBHBIE THIIBI @9POKOCMHUYECKUX CUCTEM, METO/bI PAJMOHABUTALIMOHHBIX H3MEPEHUMN:
e crHenudHKy OTpaciu paJdOHABUTALKH (10 CPABHEHHUIO C PAIHOJIOKAIIHEH );
® COCTaB aBTOMATU3MPOBAHHOW pajMoHaBuranvoHHou cucrtemsl (PHC) u nmunoraxHo —
HABUTAILIMOHHOI'O KOMILJIEKCa;
®  PAJMOTCXHHYCCKHE METOJbI OINpPEACIEHUS MECTOINOJIOKEHHUS JIETaTe/IbHbIX allapaToB
(JIA) B mpocTpaHCTBe;
e KJIACCH(PHKALMIO PATUOHABUIAl[MOHHBIX CHUCTEM M HMX TAKTHYECKUX U TEXHHYECKHX
XapaKTepUCTHK;
® H3yyEeHUE CHUCTEM JalbHeW M ONMXKHEW HaBUTalMd, CHCTEM II0CAJKH CAMOJIETOB M
cnyTHukoBbIX PHC;
e MeToJoB mOBbIIICHHA mnoMexoycroiunBocth AKCH. pabotaomux B yCIOBHSX
MHOTOJIy4€BOI0 pacnpOCTPAaHEHUs PaJHOCHTHAJIOB MO Tpacce «paanoMask — copt JIA»
Ha OCHOBE HH(POPMALMOHHOW OOIIHOCTH nepcrekTUBHBIX PHC:
® OCHOBHBIE METOJIbI IPUHATHE PEIIEHHH 110 MHOTOTy4eBOMY Mpoiieccy Ha Bxoae PHC.
Ymers:
e pabotats ¢ nepcoHanbHbMU DBM (II9BM) 1 ux nporpaMMHEIM 06eciedeHHEM B LIEJISX
u3yuenuss AKCH;
® [PUMEHSTH JEHCTBYIOIIKE CTAHAAPTHI. IIOJIOKEHUS U HHCTPYKIHH 110 O(OPMIIEHHIO
TEXHUYECKO#N nokymeHTanun Ha AKCH;

® BI:I6I/IpaTb TEXHUYCCKUEC CPEACTBA U METOAbI 06pa6OTKI/I CUI'HAJIOB,
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e npoBoauTh MozenrpoBanre Ha [I9BM muoronydesbix curaanoB AKCH u MeTon0B nx
00paboTKH.
Baanern:
e MeToZaMH 00pabOTKH aHAIOTOBBIX, IUCKPETHBIX U MG POBLIX curnanos PHC:
e METOHOJIOrHel H MprueMaMu 00pabOTKH JTaHHBIX:

e METOIOJIOTHEH IIPUHATHA pCI_UCHI/If;I B YCJIOBHSIX OIPAHUYCHHBIX allpUOPHBIX JaHHBIX.

4. CTPYKTYPA U COAEP/KAHUE JUCHUITJIMHBI

O61mas TpyI0eMKOCTh AUCIUIUIMHBI COCTABIIAET 5 3a4eTHBIX euHuUIl. 180 Jacos.

. dopmbl
Buabl yue6Ho#H paboTbl, BKJItOYas Obten TeKyILEro

CaMOCTOSTENIbHYIO pabOTy CTYIEHTOB

y4ebHo# KOHTpOJIA
W TPYyZIOEMKOCTb (B yacax)

paboTbl | ycneBaeMocT
c u
MPpUMEH (ho HedensAm
€HUEM cemecmpa),
MHTepak ¢dbopma
TUBHBIX | MPOMENKYTOY
METOZI0B HOW
(B yacax arrectauru
/ %) (no
cemecmpam)

Paznen
JUCLUILJTUHBI

CemecTtp
Henens cemectpa

Jlexuun
[IpakTuueckue
3aHSATHS
JlabopatopHbie
padoThI
KoHTposbHbie
paboTbl
CPC
KI1/KP

Paznen |. ITpuHUMIIBI K TEXHUYECKHE OCHOBbI PaMOHABUIaLIMH

OmnpezaeneHue
paAvOHaBHUIALIUH.
Otan4ue ot
PaJAMOJIOKALIUH.
PazHoBuaHOCTH
HABUIalIMOHHBIX
YCTPOMCTB.
PasimoHaBUraliMOHHBI
€ yCTPOHCTBA U
CHCTEMBI.
KomMmniekcHbie
CHCTEMbl HABUIalLIMH.

o
B

Crneunduka
aBHALIMOHHOM U
KOCMHYECKOM
HaBurauuu. CoctaB 1
Ha3Ha4YeHHUE
[TUJIOTaXKHO-
HABUI'alLIKOHHOIO
KOMILJIEKCa.
Ynpasieuue
COBPEMEHHBIM
JieTaTebHbIM
anmnaparToM.

o

)
o
I
5
o

Knaccudukauus
paarOHaBUTIALIMOHHBDI
X CUCTEM U
YCTPOKCTB 110
HaszHauenuio (PCJ/IH,
PCBH. CIL
U3MepUTEIN
JTAJIbHOCTH. YIJIOB,
BBICOTBI K CKOPOCTH),
CTCIICHHU
ABTOHOMHOCTH,

(95)
3]
89}
=~




Xapakrepy
MPUMEHSIEMOT0
CHrHaJ1a (AaKTHUBHBIC.
aCCHBHBIE,
MHOTOIO3ULIMOHHBIE).

Meroubl
ornpeaeaeHus
MECTOMOJIOKEHHS
00beKTa
paaHOCPENCTBAMH.
Onpenenenue u
COCTaB BEKTOPA
HABUTALIMOHHBIX
napameTpoB.

Y rj10MepHbIN.
J1a/IbHOMEPHBIH.
Pa3HOCTHO-
JTaIbHOMEPHBIN 1
KOMOWHHPOBaHHbIH
METO/Ibl.

89

o

n

1/50

OCHOBHbIE TAKTHUKO-
TEXHUYECKHE
xapaktepuctuku PHC
u PHY. Buabl u
Ha3HaueHHUE
TAKTUYECKUX U
TEXHUUYECKUX
XapakTepUCTHK.
Yucso u xapakrep
U3MepseMbIX
KOOpIMHAT, 00]1aCTh
o030pa,
paspeluatonas
CMOCOOHOCTD.
TOYHOCTb.
IOMEX0YCTOWYMBOCTh
. [IponyckHas
CMOCOOHOCTB,
HaJICKHOCTb.
JKCIIJTyaTallHOHHAs
9 PEKTUBHOCTb.

(89

(%]

PannonanbHOMEpBI.
MeToabl H3MEpEHHs
J1a/IbHOCTH, BKJIIOYas
uudposbie U
YCTPOMCTBA UX
peanu3aiui.
M3MepuTenn BbICOTEI
Ha OCHOBEC 4aCTOTHbIX
JIaIbHOMEPOB U Ha
ocHoBe U-00630pa.

o

(0%

§9)

1/50

PannoneneHraTopsbl.
AMIUIUTYIHBIC U
(azoBbie
paaroneeHraTophl.
MHorokaHajbHble
(MOHOUMITYJIbCHBIE)
PaJHONENEHIaTOPBbl.

(8]

1/50

HUzmepurenn
CKOPOCTH.
JlomiepoBckue
U3MEPHTENH
paauanbHOM
CKOPOCTH.
Hsmepurenu yriosoi
CKOPOCTH 00BEKTA.

(8]

[§9)

1/50

PanunocucreMsl
JlaJIbHEH HaBUIaLIMHK.
®dazoBbie




JlalIbHOMEPHbIE
PC/IH. ®a3oBbie
pa3zHOCTHO-
JlalIbHOMEPHbIC
PCJIH.

Paaunocucremsl
OJIMKHEH HABUTALMH.
Pa3noBuHOCTH
OTEYECTBEHHBIX U
3apy6exnbix PCbH.
boproBoe u HazeMHOE
000py10BaHHKE.

[§9]
o

Pannocucrembl
nocaaku JIA.
CucreMbl METPOBOTO
(ILS) n
CAaHTUMETPOBOIO
(CIL. CA. MLS)
JIMara3oHoB.
boproBoe U HazeMHOE
060pyl0BaHHE.

CIIyTHUKOBbBIE
paaMOHABUIALMOHHbI
€ CUCTEMBI
pas3jiM4HbIX
MOKOJIEHUH:
TPAH3UT,
[IUKAJIA, GPS,
["JIOHACC.

(8]

ABtoHoMHbIe PHC.
JloniepoBckue
M3MEPHUTEIH
ckopoctd ¢ YM
curnaiamu. O630pHO
— CPaBHHTEIIbHbIE
HaBUIAlIMOHHbIE
CHCTEMBI.

8]
(89

1/50

PeiTuHr-
KOHTPOJIb
Nel

Pa3gen 2. I1oBbillIEHUE NTOMEXO

U paIMOHABHUI'ALIMOHHBIX CUCT!

OrpaHH4eHus 1o
UCMOJIb30BaHUIO
TPAAULIMOHHBIX
METOJI0B IPUHSATHSA
pelueHust B 60pTOBBIX
NoIcUCTEMAX.
CoBpeMeHHbIH
MaTeMaTHYeCKUM
annapat uMgpoBoii
00pabOTKH CUTHAIOB
(Z-npeobpaszoBaHue.
JI1O-BID,
CMEKTPAIbHO-
KOPPEJISLIMOHHBIH
aHaJIM3 U T.J1.)

[89]
o

1/50

Csi3b
XapaKTEePUCTUKHU
MOMEXOYCTOMYHUBOCT
U ¢ npobsiemoi
obecriedeHus
6e30MmacHOCTH
10JICTOB.
Bospacranue
MPOTUBOPEYHUH

MEX /1y MOBbILIEHHEM
HMHTEHCUBHOCTH
110JIETOB U
YCIIOKHEHUEM
YCIOBHH
JKCIUTyaTallui |
TpebOBaHHit K

o
o

1/50




Ka4CCTBY
paauOHaBUTIAlIAOHHBI
X CUCTEM.

HUnpopmaumonnas
0O0LLHOCTD
NepCreKTUBHBIX
CHCTEM

pajMOHaBUI ALK U
I10CaIKH CaMOJIETOB
KaK OCHOBa €JIMHOI0
noaxona k oopaborke
HH(POPMALMOHHbIX
CUTHaJIOB Ha (hoHE
3epKaTbHBIX U
CTOXACTHUYECKHX
MOMeX.

(89

[§9]

MHoroJyyeBoi
MpOLECC Ha BXOJE
GOPTOBBIX NOJACUCTEM
BUPC HII.
Hcrounuku
HECTAlIMOHAPHOCTH U
arpuopHoOH
HEOIPCACICHHOCTH.

o

1/50

18

DyHKUHAHATLHO-
aJanTuBHas
obpabotka (PAIO)
MHOTOJTy4YEBbIX
curnanos BUPC HII.

o

3]

1/50

PeitTunr-
KOHTPOJIb
Ne2

Paznen 3. [pouenyps! LippOBO CTATHCTHUECKON 06pabOTKH MHOTOJIyY€EBBIX CH

CUCTEM

FHaJIOB palMOHaBUTalLlMOHHBIX

JluckperHbie
ClyYyalHbIE TIPOLIECCHI
KaK MOJeJH
MHOTOJTy4YEBbIX
CUI'HAJIOB U [TIOMEX.
3aKOHBI
pacrpeaeieHus
BEPOSATHOCTEN U
YUCJIOBBIE
XapaKTEPUCTUKH.
PasnoBuaHocTn
JIUCKPETHBIX
CIly4alHbIX
[IPOLIECCOB.

o

o

1/50

Pacno3naBanue
obpazoB
CTOXaCTHUYECKUX U
CUTHAIONON00HbIX
noMex. AJIropuT™ M
KPUTEpPUH
pacrno3HaBaHusl.
CTpyKTYpbl
YCTPOMUCTB
pacro3HaBaHusi U UX
XapaKTEPUCTUKH.
PacnosnaBanue
JIBYMEPHBIX
4aCTOTHBIX 00pa3zoB
CTOXACTHYECKHX
rnomMex

PaJMOHABUI ALLMOHHbI
M CHCTEMaM.

o

o

1/50

21

Henuneiinas
(romomopHast)
obpaboTka
MHOTOJIyYeBbIX
CHUI'HAJIOB.
[Ipoueaypsl

o

o

1/50




roMmomop¢Ho#
o6paborku. Kencrpol.
Crpykrypa
aHanM3aropa
KETICTPOB.
HMcnoab3oBanue
roMoMop¢HoOH
06paboTKy B 3a/1auax
oOHapyKeHHs-
pacno3HaBaHMs-
OLIEHKH
paaMOHABUIALUOHHBI
X CUT'HQJIOB M [TOMEX.
ObHapyKeHHe
CUTHAJIOB B YC/IOBUSIX
arpuopHOU
HEOIPENENIEHHOCTH
nomex. 3HaKOBbIE U
paHroBbie
0OHApyAKHUTEIIH.
Cneuunduka
HEMapaMeTpU4ECKOro
0oOHapyKeHUs
HECTALMOHAPHBIX
CUTHAJIOB Ha
KOPOTKHMX BbIOOpKaX.
Boccranosienue
JIUCKPETH3UPOBAHHBI
X JaHHBIX Ha JTane
BTOPUYHOM
00paboTku
paJrOHABUIALMOHHO
#t uadopmaumn.
BoccranasinuBaroiue
GUABLTPBI —
MUHTEPIOJSTOPBI.
Kyco4Ho-1ocTosHHas
W KyCOYHO-JIMHEHHAs
annpoKCUMallMs.
KommuiekcupoBaHnue
paaroHaBUTallMOHHO
i uHpOpMaLIUH.
Onrumusanus
M0JIOCHI CAEASLIEr0
w3mepureas PHC no
KPUTEPUIO MUHUMYMa
JTUCTIEPCHH
CyMMapHO#
MOTPELIHOCTH.
Crpykrypa
KOMILUIEKCHOM
CHCTEMBI U €€
0COOEHHOCTH.

1/50

o
o
3]
o
S
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o
W

)
-
)
~
L
S

PelTUHT-
1/50 KOHTPOJIb
Ne3

§9]
o
o
~

Beero | 1 | 18 36 99 | KP 18/50 IK3aMeH

JlaGopaTopHble 3aHATHS

JlaGopatopHble 3aHATUS MPOBOJSTCS BO 2 ceMecTpe B o00beMe 36 YacoB H
peIHa3HaAYEeHbI IS 3aKPEIVICHUs M YIi1yOleHHs MOTyYEHHBIX TEOPETHYECKUX 3HAHMH, a TAKKe
npruoOpeTeHus PaKTHYECKUX HAaBBIKOB paboThl co cnenuanuzupoBanHbiM [10. JlaboparopHbie

paboThl BBINOJIHSIOTCS ¢ HCIOJIb30BaHUEM NIEPCOHATBHBIX DBM.



[lepeyens 1abopaTOpHBIX paboT:

No | Tema 1ab0paTOpHBIX 3aHATHIH Kos1-Bo yacoB
1 | JluckpeTHble HAaBUTALIMOHHBIE CUTHAJIBI U MX HHTEpIpETALUU. /- 4
npeobpaszoBanue. Mcnonb3yercs naker nporpamm DIGIT.
2 | MoaenupoBaHue U aHaiu3 Ha DBM nerepMuHHpOBaHHBIX
curnanos. /luckperHoe u 6b1cTpoe mpeoOpazoBanue Dypee. 6
[Ipouenypsl cBepTKHU M Koppesinuu. Mcnonap3yercs naker
nporpamm FFT u DIGITAL 2010.

3 | MoaenupoBaHHeE U CIIEKTPAIIbHO-KOPPEISILIMOHHBIA aHAJINU3 4
ciyvaiiHbix curHaioB. Mcnonb3yercs nakt nporpamm NOISE.
4 | Unentuduxaius u pacyeT TUCKPETHBIX U HU(PPOBBIX GHILTPOB. 4

Ucnoap3yercs naket nporpamMm DIGITAL 2010.

5 | F'omomopdHas 00paboTka MHOTOJTyYeBbIX CUTHAIOB. Mcmonb3yercs 4
nakeT nporpamm CEPSTRUM.

6 | Pacno3naBanue HaBUrallMOHHBIX CUTHAJIOB U noMex. Mcnonb3yercs 4
nakeT RECOGN.

7 | Unentudukauus npoueayp uudppooit 00paboTKH CUTHAJIOB. 4
Ucnons3yercst maketr DIGITAL 2010.

8 | O3HakoMIIEHHE C CEpUITHON annapaTrypHOU U ee TpUMEHEHUEM 6
POCMOTPOM Y4EOHBIX KHHO(PHIEMOB.

Bceero: 36

5. OBPA3OBATEJ/IBHBIE TEXHOJIOTUH

5.1. AKTHBHBIE H HHTEePAKTHBHbIE ) OPMBbI 00yYeHHs

C nenbto GOpPMHpPOBaHUS W PA3BUTUS TMPOQPECCHOHAIBHBIX HABBIKOB CTYAEHTOB IIPH
M3YYEHMH JUCLUILIMHBI "A3POKOCMHMYECKHE HABUIALMOHHBIE CHCTEMbI' B y4eGHOM Mporecce
UCIIOJIB3YIOTCS AKTUBHBIE U HHTEPAKTUBHbIE (OPMBI MPOBEICHHUS 3aHATHH B COYETAHUH C
BHEAYJIMTOPHOH paboToM: naboparopHble pabOThl, KOHCYJIbTALMH, WHIMBHIyalbHas KypcoBas
pabora. OObeM 3aHATHNA, IPOBOJMMBIX B MHTEPAKTHUBHBIX (popmax, cocrasisieT 18 yacos (50%)

ayJIMTOPHOI'O BPEMEHH.

5.2. CamocTosiTe/IbHasi paboTa CTY/IEHTOB

CamocrositenpHas (BHEAyqUTOpHAs) pabora SIBJISIETCS OCHOBHOM hopmoit
camMo00pa30oBaHusl CTyJCHTA B COOTBETCTBUH C LE/SIMH IIOArOTOBKM MArucTpa 110 HalpaBieHUIO
11.04.01 "PagnorexHuka" W BKIIOYAET 3aKpEIUICHHE TEOPETHYECKOTO Marepuasia IpH
MNOArOTOBKE K BBINOJIHCHHIO M 3alMTE Ja0OPAaTOPHBIX 3aJaHUH, a TAKKe MPU BHINOJHEHHH
MHMBHIYaJIbHOIO KypcOBOro mpoekra. OCHOBa CaMOCTOSTETBHOH paboThl — H3ydeHHE
JUTEPATYpbl IO PEKOMEHIOBAHHBIM HMCTOYHHUKAM M KOHCHEKTy Jekuui. CryaeHTam Jyis

OCYILICCTBJICHUSA CaMOCTOSTEIILHOU pa6OTI>I obecrieueH AOCTYII K KOMIBIKOTEPY C BBIXOJIOM B
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MuTepHeT B TMOpsIKE, YCTAHOBIEHHOM B YHHUBEpcuTeTe. B pesynpraTe BBINOJHEHHS
CaMOCTOSATENBHOM PabOThI CTYJEHTHI JOJKHBI PACIIUPUTh CBOM 3HAHHUS B KAXJOM M3 pa3/e/ioB
M3y9aeMol JUCIMIUTHMHBL "AJpPOKOCMUYECKHE HABHIALIMOHHBIE CUCTEMBI' Ha 0a3e IEpeNoBBIX

JIOCTHXKEHUM B obnactu CpE€ACTB palnOHABHUT'allUH.

5.3. MyJabTHMeIHiTHbIEe TeXHOJI0TUH 00yYeHUs

Bce JeKIMOHHBIE 3aHSTHS IIPOBOJSTCS B BUAE MPe3eHTAUUH B MyJIbTHMEIUHHOM
ayJJMTOPUM C MCIIOJb30BAHHEM KOMIIBIOTEPHOIO MPOEKTOpa U IMpejacTaBieHueM oT 25 o 50
CJIAMI0B [0 KAXIAO0M Ipe3eHTALlUH.

CrymeHTaM MpENOCTAaBISETCS KOMIIBIOTEPHBIM Kype JIEKIMH M OIMCAHHS  BCEX
71ab0opaTopHbIX paboT. KOMIBIOTEpHBIE TEXHOIOTHH HCIONB3YIOTC Ul OQOPMIICHUS OTYETOB O

BBIIOJTHEHHH JTA00PAaTOPHBIX PaboT.

5.4. PeiiTuHroBas cucrema o0y4eHHsl.

B kauecTBe OLIEHOYHOTO CPeJCTBa [l TEKYILEro KOHTPOJIA 3HaHUH 110 UTOraM OCBOEHHS
MOJIyJIEH MUCHHUILIHHBI "APOKOCMUYECKHUE HAaBUIALIMOHHBIE CUCTEMBI" HCIIOJIB3YETCS PEUTUHT -
KOHTPOJIb.

PelTHHr-KOHTPOJIb MPOBOAUTCS TpH pasa 3a ceMmectp. OH IpexanosaraeT OIEHKY
CYMMapHbIx OaJJIOB MO CJIEAYIOIUM COCTAaBJIAIOIIMAM: AaKTHUBHOCTb B XOI€ OCBOCHHS
TEOPETHYECKOTO0 MaTepuana; KadeCTBO CaMOCTOSTENbHOM paboThl CTyAEHTa, YpPOBEHb
BBIIOJIHEHHS W 3alUTHl JaOOpaTOpHBIX paboT; CTelneHb TIOTOBHOCTH KypcOBOH pabOThI H
pe3yJIbTaThl IPOXO0XKIEHUSI PEHTUHT-KOHTPOJIS.

B kauecTBe OLIEHOYHOIO CPEACTBA Ul KOHTPOJIS 3HAHUI 10 UTOraM OCBOCHHUS y4eOHOH
JTUCIHUIUTAHEL "ASPOKOCMHYECKHE HABHTAI[MOHHBIE CHCTEMBI' HCIONB3YIOTCS — 3K3ameH (2

ceMecTp).

6. OIEHOYHBIE CPEJICTBA [JIsI TEKYIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMMPOMEKYTOYHON ATTECTALIMU MO UTOTAM OCBOEHUS JUCHUIIJIAHBI
1 YYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTEJBLHON PABOTBI
CTYJAEHTOB

6.1. [lepeyenb BONpPOCOB 1151 IPOBEJEHUsS PEHTHHI-KOHTPOJIS:
PeiiTunr-xkonrpoJn Nel
1. Jlate omnpeseaeHne paJdOHaBUTAIl{, paJIHOHABUTALIMOHHBIX CHCTEM M YCTPOUCTB U OTHCAThH

UX MECTO B psily IPYIHX CPEICTB HABUTAIlUH.
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2. IToACHUTL CTPYKTYpY M Ha3HAYEHHUE ITUIIOTAXKHO-HaBUTallHOHHOTO KoMIuiekca. Onucars
CIIOCOOBI yIpaBIIEHUS JIETATSIbHBIMH allllapaTaMHy.

3. IlpuBecTy knaccupUKalHIO paHOHABUTAIIHOHHBIX CHCTEM U YCTPOHCTB.

4. latb ompeie/ieHHE OCHOBHBIM PaIHOHABHIAlIHOHHBIM ITapaMeTpaM.

5. Omucarh METO/IbI ONPEIENIEHUs MECTOTIONOKEHUSI OOBEKTOB B IIPOCTPAHCTBE
pazuoCpeICTBaMH.

6. O60CHOBAaTh OCHOBHBIE TAKTHKO-TEXHHYECKHE XapAKTEPHCTHKH PaJHOHABUTAL[HOHHbIX
CHCTEM.

7. I10SCHUTDL Ha3HAYEHHE, COCTAB H OCOOCHHOCTH ABHOHUKH COBPEMEHHBIX JICTATEIbHBIX
anrmaparos.

8.060cHOBATh aKTyabHOCTH IPOOJIEMBI IOBBIIIEHHS IOMEXOYCTOHYHBOCTH
pPaJMOHABUTALIUOHHBIX CHCTEM.

9. IlosicHuTh HHOPMAITHOHHYIO OOLIHOCTD PaIMOCHCTeM OMKHEeH HaBuraimu (tuna PEBCH) u
CHCTeM nocaaku camosetos (tuma CIIC]T).

10. OBocHOBaTh pU3HUYECKYIO IPHPOLY MHOTOITYTEBOTO (MHOTOJTy4eBOr0) rmpouecca Ha BXOJ1e
6oprosoii noacucremsr BUPC HIT.

I'l. Onucark XapakTep OTPaKAIOMHUX CBOHCTB MECTHBIX PEJMETOB B a)POIIOPTaX.

12. OxapakTepH30BaTh MOJIEJIb MHOTOTyYeBoro kanaaa BUPC HII.

13. Onucare MHOromy4eBsle norpemnoctu PCBH (CITC/I).

PeliTuHr-KoHTpOIL No2

I. KaxoBbl cyliecTByIOIIEe MEPONIPUSTHS M IPUEMBI GOPBOBI ¢ MHorojy4deBoctbio BUPC HIT.
2. IpuBecTy K1accH(pUKaIKIO IPOLEAYp IPHHATHS peruernii B BUPC HIT u ux OrpaHUYCHHUS.
3. Hokasars ciennuky 3a1aq 06paboTKH MHOTOTYYEBOr0 MPOLECCa B OOPTOBBIX MOJACHCTEMAX
PHC.

4. Onucatp myTH ¥ Tans! adpoBoit 06pabotkn BUPC HII B YCJIOBUSIX MHOTOIIYT€BOT0O
pacnpoCTpaHEeHHsI CUI'Halla HA Tpacce paJHoMasik-00pT camoJleTa.

5. KakoBa cTpyKTypa GOpTOBOrO BEIYMCIHTEHHOIO KOMILIEKCA U aJIropuT™ 00pabOTKH CHrHAaja
BHPC HII na ¢oHe cTOXacTHYECKMX ¥ CUTHATOMOM0OHBIX TOMEX.

6. Iloka3aTh OrpaHHYEHHUS 110 TPUMEHUMOCTH KJIACCHYECKOH aMalTHBHOMN obpaborke Ha Gopry
BUPC HII.

7. OyHKUMOHAIbHO-aJanTHBHAsA 06paboTKa MHOTOJIYYEeBbIX CHIHAJIOB. Kputrepuit ananranuu.
8. CTpykTypa u anroput™ paGoTs! asTomara ®AJ[O.

9. Ilpouenyproe Hamonuenus cucrembl DAJIO Bo BHEJIy4€BOM IIPOCTPAHCTRE.

10. Tlpouenypuoe Hanonuenue cucremsl ®AJO Bo BHYTPHIIY4€BOM IIPOCTPAHCTBE.
12



11. IlepcnextuBsr DAJ1O.

12. Vkazate MecTo nudpoBoit 06paboTku uHGopManuu curnaaos B PHC.

13. O6BsCHUTL MPOOIEMy IMCKPETH3AMH CHTHAIOB Ha BLICOKOM 4acTOTe U YKa3aTh IyTH ee
pelIeHusl.

14. OOGBACHUTD CYIIHOCTH KBAIPAaTYPHON 00pabOTKH CUTHAJIOB.

PeriTMHIr-KOHTpOIB Ne3

1. CtpykTypa 1udpoBOro paanonpueMHOro yCTpoHCTBa.

2. OOBACHUTE CYIMIHOCTD 3aa41 PACIIO3HABAHHS 0OPA30B.

3. KpuTepuanpHas CTpyKTypa H aJIFOPHTM Paclio3HABAHUS 0OPa30B.

4. CtpykTypa 1u(ppoBOro ycTpoicTBa paclo3HaBaHUs 00pa3oB.

5. Pacno3naBanue qByMepHBIX 00pa3oB.

6. [TosicHUTB CyIHOCTE TOMOMOPQHOIN 06pabOTKH MHOTOJIy4YEBBIX CHTHAJIOB.

7. IlpuBeCcTH IpUMEp aHaIM3a JABYJIy4eBOTO CHIHAIA U CTPYKTYPY YCTPOHCTBA OOHAPYKEHHS
OTpa’KE€HUsl, Pa3pELICHUs C CUTHAJIOM U KOMIICHCALUU [TIOMEXH.

8. [IpuHIUIIEI BOCCTAHOBIIEHUS! TUCKPETH3HPOBAHHBIX CHTHAIIOB M KpUTEPHAIbHAS OCHOBA.
9. BoccTaHoBIIEHHE CUTHAIOB ¢ moMolnbio GHY.

10. BoccTaHOBNIEHHE CHTHATIOB HHTEPIOIMPYOIUMHE HOJIMHOMAMH.

11. OOBACHUTD 3312491 U COCTaB BEIYUCIIUTEIbHON ammmapaTypsl PHC.

6.2. TembI KypcOBBIX padoT:

1. [IpuHOMIBI H3MEpPeHHs JanbHOCTH ¢ nomotubio PHC. PannonansaoMepsl.

2. IIpuHLIUIIBI U3MEPEHNUS YTIIOBBIX KOOPJMHAT (HarpasjieHui) ¢ momompio PHC.
Pangunonenenratopsl.

3. U3mepenne ckopocTr ¢ nomomnbio PHC. JlomiepoBckue H3MEPUTENH CKOPOCTH.

4. Cnensmme n3mepurenu B coctae PHK.

5. TouHoCTH palMOHABUIALIHOHHBIX METOJOB MECTOOIIPEICIICHHUS.

6. ITouck curnanos B PHC.

7. YcTpaneHnue MHOro3HauHocTH otcueta B PHC.

8. [locTpoenue mudpossix npuemonHukaropos PHC.,

9.Kommiekcuposanue uzmeputeneit B cocrase PHK. [ToBbllieHne TOUHOCTH H3MEPEHHIL.
10. Pagnocucremsl nanpHeil HaBuranuy. [IpuHIun qefcTBUS U COCTAB anmapaTyphl.
11. PHC cBepxanuHHOrO nuamnasoHa.

12. Pagnocucremsl OiikHell HaBUrauu. [IpUHIAIT TeHCTBHS U COCTAB aIaparyphl.

13. Pamuocucremel nocanku camoietos (CIIMJI, CIIC/, nomeposckas CII).
13



14.
15.
16.
17.
18.
19,

o

9 o o o
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Cnyraukosbie PHC. OcobeHHOCTH cHCTEM 1-T0 B 2-r0 IOKOJIEHHH.
Asronomusie PHC. Muoronosunnonasie PHC.
O630pHO-cpaBHuTEabHBIE PHC.

KoMmiuiekcHbIe HaBUTAllUOHHBIE CUCTEMBI.

dazoBble JaILHOMEPHI ¥ pa3HOCTHO-AanbHOMepHble PCJIH.

Cucremsl kocMuyeckoro cnaceauss COSPAS-SARSAT.

. MHKpOITpOIIECCOPHBIE H3MEPUTEH BPEMEHH U YIJIOB.

. ABHOHHKA.

. ®paxTaibHbIe METO/IbI OOHAPYKEHHA OOBEKTOB.

. Pagmosnokanus 00beKTOB IIyMONOJOOHBIMU CUTHATAMH.
. CJ10)KHBIC CUTHAJIBI B paAUOHABUTAlIUH.

. IlpuHsiTHE pelIEHUH Ha OCHOBE HEYETKOH JIOTUKH.

6.3. [lepeyenb TeM AJIsl CAMOCTOATEILHOI0O H3YY€HHUSI:

i

(\®]

O8]

Omnpenenenre  paguoHaBuraimu. Omimume  OT  paaMOJIOKalMd.  Pa3sHOBHAHOCTH
HABUTallMOHHBIX YCTPOMCTB. PajioHaBUTrallMOHHbBIE YCTPOUCTBA U CHCTEMbI. KOMIIJIEKCHBIE
CHUCTEMbl HAaBUTALIUH.

Crenuprka aBHallHOHHOW M KOCMHUYecKod Hapuranu. CocTaB M Ha3HAYeHHE MMUIIOTAXKHO-
HABHTallMOHHOI'O KOMILJIEKCA. Y IpaBjIe€HHUE COBPEMEHHBIM JIETATEIbHBIM allllapaTOM.
Knaccudukanus pajHOHABUIal[MOHHBIX CHCTeM W ycTpoicTB mo HasHauenuio (PCJIH.
PCBH, CII, u3mepuTeld JaJbHOCTU, YIJIOB, BBICOTBI U CKOPOCTH), CTEIIEHH aBTOHOMHOCTH,
XapakTepy MPUMEHSIEMOro CUrHajla (aKTUBHBIE, [IACCHBHBIE, MHOTOIIO3HIIMOHHEIE).

Metoapl ompeaeneHus MECTOMOJIOKEHUsT oObekTa paauocpeacTBamu. OnpeneneHue |
COCTaB BEKTOpa HABUTAI[MOHHBIX NApaMETPOB. YTJIOMEPHBIN, JaIbHOMEPHBIH. Pa3HOCTHO-
JaJIbHOMEPHBIA U KOMOMHUPOBAHHBIM METO/IBI.

OcHoBHBIE TakTHKO-TexHuueckue xapakrepuctukn PHC u PHY. Buael ¥ HasHaueHue
TaKTHYECKHX M TEXHHYECKUX XapaKTEepUCTUK. UHCIIO U XapakTep U3MEPSEMBIX KOOpJAHHAT.
obaacTe 0030pa, paspemaromiasi  CIOCOOHOCTb, TOYHOCTb, IOMEXOYCTOHYHMBOCTD.
[TpomyckHas CrtocOOHOCTb, HAJCKHOCTb, IKCIUTyaTallHOHHas Y()(HEKTUBHOCTb.
PaauonansHOMEpbl. MeToIbl M3MEpPEHHs JaIbHOCTH., BKJIIOYasi HU(POBBIE U yCTPOUCTBA X
peanmu3anuyd. V3MepuTenu BBICOTHI HA OCHOBE YaCTOTHBIX JaJIbLHOMEPOB M Ha ocHOBe U-
o030pa.

PaguoneneHraropbl. AMIUIMTYJIHbIE W (a3oBble paHoINeIeHraTopbl. MHOroKaHalbHbIE

(MOHOHUMITYJILCHBIE) PaIHOIIETIeHIaTOPBI.



10.

11.

14.

13

16.

18.
19

M3Mepurenn CKOpOCTH. JOIIIEPOBCKUE U3MEPUTENH palualbHOM CKOpOCTH. M3MepuTenn
YIJIOBOM CKOPOCTH 0OBEKTA.

Paguocucremel nanpHedt HaBuramud. @azoBblie jganpHoMepHble PCJIH.  ®asosbie
pasHocTHO-anpHOMepHble PCJITH.

PaguocucreMbl OJIMKHEW HaBUTallMK. Pa3HOBHIHOCTH OTEYECTBEHHBIX U 3apyOeKHBIX
PCBH. BoproBoe u HazeMHOe 000pYI0BaHHE.

Pagnocuctemsl nocaaxu JIA. Cucrembr mMetpoBoro (ILS) m cantumerpoBoro (CII. CJI.
MLS) nuanazonoB. bopTroBoe 1 HazeMHOE 000pyA0BaHHUE.

CryTHUKOBBIE paJMOHABHTAIIMOHHBIE CHUCTEMBl pa3iMuHbIX nokonenui: TPAH3UT.
LIMKAJIA, GPS. T'JIOHACC.

Astonomusle PHC. JlomnepoBckue u3meputenn ckopoctd ¢ UM curnanamu. O630pHO —
CpaBHHUTENIbHbIE HABUTALIMOHHBIE CUCTEMBI.

OrpaHWyeHusl 10 WCIOJIb30BAHUIO TPAJMLMOHHBIX METONOB IPHHATHS pEUICHHUS B
6oproBeIxX Hojacucremax. CoBpeMeHHBIH MaTeMaTHdyeckuil ammapar nuppoBoi 0OpaboTKu
curaaiioB (Z-npeodpazosanue, [J11D-bIID, cnekrpaibHO-KOPPENIALIMOHHBIN aHATTK3 U T.11.)
CBsi3b XapaKTEPUCTUKH TOMEXOYCTOHYMBOCTH ¢ IpobieMol obecnieueHus O€30MacHOCTH
nojeroB. Bo3pacraHHe NPOTHBOPEYHH MEX]y NOBBIIIEHHEM HHTEHCHBHOCTH IIOJETOB H
YCJA0KHEHHEM YCIOBHM SKCIUlyaTallMd U TpeOOBaHUH K KavyecTBY paJMOHABHIAllMOHHBIX
CUCTEM.

WNudopmanoHHas OOLIHOCTh MEPCHEKTHBHBIX CHUCTEM DPaJMOHABUIALMU M I1OCAIKU
CaMoJIETOB KaK OCHOBa €JHHOrO IMOJAXoAa K 00paboTke MH(pOPMAIMOHHBIX CUTHAJIOB Ha
(hoHE 3epKAIBbHBIX U CTOXaCTUUECKUX MTOMEX.

MmHoronyueBoii mporecc Ha Bxoge OoproBbix mnoacucrem BHWPC HII. HMcroynuku
HECTAI[AOHAPHOCTH U allpHOPHON HEONPEeIEHHOCTH.

OynkiuanaibHO-aaanTuBHas obpadborka (PAJIO) mHoromyueBbix curnanos BUPC HIT.
JIMCKpeTHBIE ClTydaiHbIe MPOLECCH] KaK MOJIEIM MHOTOJIyUYEBBbIX CUTHAJIOB M TOMEX. 3aKOHbI
pacrpe/ie/leHus: BEpOSATHOCTEH M YMCIIOBbIE XapaKTEPUCTHKH. Pa3HOBUIHOCTH JUCKPETHBIX
CJly4aiHbIX IIPOLIECCOB.

Pacno3naBanue 00pa3oB CTOXaCTHYECKMX W CHUTHAJIONOJOOHBIX MOMeX. AJITOPUTM H
KpuTepuu pacros3HaBaHusi. CTPyKTypbl YCTPOHCTB pacliO3HAaBaHUs U MX XapaKTEPUCTUKH.
Pacno3naBanue  JBYMEpHBIX YaCTOTHBIX o0pa3oB CTOXaCTHYECKUX nomMex
paIMOHABUTAIIMOHHBIM CUCTEMAM.

Henuneitnas  (romomopduasi) o0paboTka MHOroixy4eBblX curHasioB. [lporemypsi

romomopdHoit obpabotku. Kencrpol. CTtpykTypa aHanu3aropa kernctpoB. Mcnonb3oBaHue

15



22

23,

24.

roMoMopdroit  0OpaboTku B 3amavax o0HapyKEeHUsI-pacro3HABAaHUA-OLICHKU
PaJHOHABUTallUOHHBIX CUTHAJIOB U TIOMEX.

OGHapykeHHe CHTHANOB B YCIOBHSX allpHOPHOM HEONPEIEIEHHOCTH IIOMEX. 3HAKOBEIE U
paHroBbIe OOHapyKHUTENH. Crnenu¢puka  HemapaMeTpUYecKOro oOHapyKeHHs
HECTallMOHAPHBIX CUTHAJIOB Ha KOPOTKUX BBIOOPKaX.

BoccraHoBieHMe  IMCKPETH3MPOBAaHHBIX JaHHBIX Ha JTale BTOPHYHOM 00paboTKH
panMoHaBUralMoHHOH MHGopMauuu. BoccranaBnuBaroumme (GUIBTPEI — HHTEPIOJIATOPHL.
KycouHo-nocTostHHAs ¥ KyCOYHO-JIMHEHHast allliPOKCHMAIIHS.

KoMmmekcupoBaHue — paJlHOHaBUrallMOHHONW — wHpopmanuu.  ONTUMH3ALUS  MOJOCHI
caensmero u3Mepurens PHC mo kpurepuio MHHMMyMa IHCHEPCHH —CyMMapHOU

norpemHocT. CTPyKTypa KOMIUIEKCHOM CHCTEMBI U €€ 0COOEHHOCTH.

6.4. Boipochbl K 3K3aMeHy:

1. Mecto u pons LIOC B PHC. [Iponenypbl DpUHSTHS pEelICHHUS.
2. Pacnosnapanue 1ByMepHbIX 00pa3oB. CTPyKTypa yCTPOHCTB paciio3HaBaHHs H XapaKTep

JUCKPETHBIX (UIBTPOB.

3. IlpoGnema auckperusanuu BU curuanioB u myTH eé perueHus.

4. CymHocTb roMOMOPGHOI 00pabOTKH MHOTOJIYUEBBIX CUTHAIOB.

5. OmnucaHue aHaTMTHYECKOrO CUTHAJIA U IIPUHIAIT KBAJAPATYPHOM 0OpabOTKH.

6. Bpruucienue crnekrpa IByJIy4eBOTO CUTHAIA.

7. CTpyKTypa U napameTpbl IH(pPOBOro paIHoONpPUEMHOTO YCTPOUCTBA ¢ KBAAPaTypPHOM
00paboTKOM.

8. HanpasneHus npuMeHeHUs aHaNIN3aTOpa CIIEKTPOB.

9. CymmHocTs 3a1a4¥ pacro3HaBaHus 00pa3oB. Kputepuii kauecTBa pacro3HaBaHus.

10. KomneHcaTop nomMexu ¢ HOMOIIBI roMOMOpGHOH 00paboTKH.

11. Beraucnenue nuckpeTHbIx QYHKIHUH B IPOLEIype paclio3HaBaHUs 00pas3oB.

12. IlpuHIMIIEI BOCCTAHOBICHHS HHYOPMALHH 10 JUCKPETHLIM JTAHHEIM.

13. Onucanue caydaliHBIX THCKPETHBIX POLECCOB. 3aKOHBI PACIIPEIE/IEH s BEPOSTHOCTH.
16



14. BoccTaHOBIIEHHE CUTHATIOB 10 TUCKPETHBIM JaHHBIM ¢ momolnso OHY.

15. YucmoBble XapaKTEPUCTUKU JUCKPETHBIX CIy4YalHBIX [IPOLIECCOB.

16. OCHOBHBIE IPUHIIMIIBI TPOEKTUPOBAHUS IIUPPOBBIX HUIBTPOB.

17. JIuckpetu3anysi, KBaHTOBAHUE ¥ BOCCTAHOBJIEHUE CITy4alHbIX IIPOLIECCOB.

18. INpoextupoBanue H® KUX ¢ ncnonp30BaHueM BPEMEHHBIX OKOH.

19. MeToz 4yacTOTHOM BeIOOpKH 1pH npoektupoBanuu 1O KMUX.

20. Posb “0KOH” B METO/I€ B3BELIMBAHUS IPU NpoeKTHpoBanuu L(D.

21. Meton unBapuanTHoctd X npu npoextuposanuu L.

22. Kpurepuii kauectsa L[D.

23. Metoa OunuHeRHOT0 peoOpa3oBaHus Mpu npoekrupopanuu L(dD.

24. TlorpemHoctu LI®

25. CTpyKTypa cucTeMBl ¢ I poBoi HuIbTpaHei.

26. beictponeiicteue L{D.

27. BoccTaHOBIIEHHE CUTHAIA UHTEPIIOJUPYIOILKUM [TI0JUHOMOM.

28. [ToTeHIIMaIbHBIE BO3MOXKHOCTH L{D.

7. YYEBHO-METOAMYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHE
JUCIUITVIMHbBI

VyeOHO-METOAMYECKOE W HHPOPMAIHOHHOE o0ecreueHre Yy4eOHOH IUCIMILIHHBI
" ASPOKOCMHYECKIE HABUTAIIMOHHBIE CUCTEMBI' BKIIIOYAET B CeOs:
- y4eOHyIO JIUTEepaTypy 110 TeMaTUKe JUCHMIUIMHBI, B JOCTATOYHOM KOJIMYECTBE HMEIOILYIOCS B
GoHIax HAyUHO-TEXHHUECKOH OUOINOTEKH Y HUBEPCUTETA;
- NepUOJMYECKHe W3[aHWs [0 TeMaTHUKe IUCIHMIUIMHEL B (OHIAaX HAy4YHO-TEXHHYECKOH
OUOIMOTEKH YHHMBEPCHTETa, B KOTOPBIX OCBEINAIOTCS COBPEMEHHOE COCTOSHHE W TEHICHIMH
Pa3BUTHUs OCHOBHBIX HAIIPaBICHUH B 001aCTH Pa3pabOTKH, IPOU3BO/ICTBA U IIPUMEHEHHS CHCTEM

pasMOHABUTAIMH, MyOIUKYIOTCS OPUTHHATIBHBIC H 0030pHbIE CTAThH MO MPoGeMaM pa3pabOTKH
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M IIPaKTHYECKOrO0 HCIOJIb30BAHUSA PAJMOIOKAUMOHHBIX YCTPOUCTB, @ TaKXKe CIIPABOYHBIC
MaTepuasbl i HHPOPMALUSL O HAYYHO-TEXHHUECKHX H yUeOHBIX MEPONPHUSITHSX. IPOBOJUMBIX B
paMKax JIaHHOW POOJIEMATHKH;

- UHTepHeT-pecypehl 10 TEMAaTHKE AMCLHUILIHHBL.

Ocnoenas 1umepamypa:

1. MUKpOBONHOBBIE U yIbTpa3Bykosbie cercopsl /Illebankopall.B.. JlerkuidB.H.. PomomunB.b. -
Hosocu6.: HI'TY, 2015. - 172 c.

2. Tsnkun, B. H. Metoapl onpeesieHUsl HABUTALIMOHHBIX [apaMeTPOB MOABHIKHBIX CPEICTB C
MCIIOJIB30BAHUEM CIyTHHKOBOM paanonasuramnoHHoi cuctembl [ JIOHACC|DiekTpoHHbIH
pecype] : monorpadus / B. H. Taukun. E. H. Tapun. - Kpacnospek: Cu6. denep. yu-1. 2012. -
260 c.

3. Cuxapymmse. HO.I'. Bajumictika M HaBeJeHHE JIETAaTENIbHBIX alllaparoB | DJIEeKTPOHHBIH
pecype] / ¥O.I'. Cuxapyaunse. - 2-e u3a. (31.). - M.: BUHOM. Jlabopatopus 3nauuii, 2013. - 407
c.: i - ISBN 978-5-9963-2283-1.

4. OcHoBbI TeOpHH KocMudeckoro mojera. Y. 1. CucTeMbl KOOpIMHAT, pacyeT BPEMEHH.
HEBO3MYIICHHOE JBHKEHHE |DIeKTpoHHbIA pecypc] : Yue6. mocobue / B. B. Kopsuos, B. IL
Kasakoues. - M. : U3parenscteo MI'TY um. H. D. baymana, 2013.

5. OCHOBBI TEOPHH KOCMHUYECKOI'O IOJIETA. u.2. Bo3myennoe
JBMIKEHHE KOCMHYECKUXAIapaToB [ DIeKTpoHHbIH pecype| : Yuebuoe mocobue / B. B.
Kopsuos, B. I1. Kazakosues. - M. : M3gatenscteo MI'TY um. H. D. baymana, 2014.

6. GOpMHpPOBAHHE M EHEPUPOBAHHE CUTHAIOB B LH(POBOH pamuocssasu: YueOHoe nocodue /

B.T. [lepumn. - M.: HUL] UTHOPA-M: MH.: Hos. 3nanue. 2013. - 614 c.

Jlonoanumenvhas aumepamypa:

1. BoroB, M. U. BeneHne B TEOpHIO PaJMOJIOKAIIMOHHBIX CHCTeM|DJIEKTPOHHBIH pecypc| :
moHorpadus / M. U. Boros, B. A. Bsixupes, B. B. Jleotyak: pea. M. U. botos. - KpacHosipek:
Cu6. denep. yn-t1, 2012. - 394 c. - ISBN 978-5-7638-2740-8.

2. Cob6pamme Ttpynos. T.3.PaguosokalMoHHas aCTPOHOMMS | DJIEKTPOHHBIA  pecypc] /
Kotenpnukos B.A. - M. : ®DUSMATIIUT, 2009.

3. Bapckuii, A. I'. ONTHKO-3JIEKTPOHHbIC CIEAANINE M HPHULEIbHBIE CHCTEMBI [ DJICKTPOHHBIH

pecype] : yue6. nocobue / A. I'. Bapckuit. - M.: Jloroc, 2013. - 248 ¢. ISBN 978-5-98704-717-0.

OmeuecmeeHHble HCYPHANbL:

1. PaguoTexHHKa;
18



[§]

PagnoTexHuka DJICKTPOHHUKA,

(98]

[TpuGopsl U TEXHUKA YKCIIEPUMEHTA;

[{udposas 06paboTKa CUTHATIOB:

TS

JNEKTPOHHUKA.

3apybesicHble HCYPHAIbL.

1. IEEE Transactions on Communications;

[§9)

[EEE Transactions on Signal Processing;

IEEE Transactions on Instrumentation and Measurement.

(F'S]

Humepnem-pecypcol.

1. http://radiotec.ru

]

. http://mexalib.com

3. http://znanium.com

=~

. http://www.studentlibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHbI

MarepuanbHo-TexHHYeckoe — obecredeHne — yd4eOHOH — IMCHMIUIMHBL " AJPOKOCMHYECKHE
HaBUTallMOHHBIE CHCTEMBI" BKIIIOUAET B ce0s:

- JIEKLIMOHHBIE ayJUTOPHH, OCHAIICHHbIC KadeIpalTbHbIM MYJIbTUMEIUHHBIM 0OOpYI0BaHUEM
(aym. 301-3 u 335-3);

- KOMIIBIOTEpHBIH Kiace (15 pabounx MecT) ¢ BO3MOXHOCTBIO MOJAKIIIOYEHHUs K cet MHTepHeT

(ayn. 306-3).
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PaGoyas nmporpamMMa JUCHHUILIAHBI COCTaBJIieHa B COOTBETCTBUU ¢ TpeboBanusmu OI'OC BO

no Hanpasienuto 11.04.01 - Paguorexnuxka.

Pa6ouyio porpaMMmy cOCTaBHI K.b.-M.H. IOUEHT <2 Canosckuii .H.
(®UO, noanucs)

Perensenr:

["'enepanbblil tupextop OAO BKb «Pagnocssszn»

K.T.H. % Borpanos A.E.

(mecTo paboTsl, noKHOCTH, PUO, moanucs)

[Iporpamma paccMOTpeHa 1 0100peHa Ha 3aceJaHuu Kadeaphbl paJHOTEXHUKU H PaJIHOCHCTEM
74 -
Mporokon Ne & o S04 /7 roga

3aBenyronuii kapeapoi 7 Huxutun O.P.

/
/

(®UHO, noanuce) £

PaGouyass mporpamMma paccMOTpeHa W 0/100peHa Ha 3acellaHud y4eOHO-METOJIMYECKOH KOMMCCHH

HanpasieHus 11.04.01 - Paguorexnuka

7
Mpotokon Ne 7 or /&~ VA //y‘g
2~

[Ipencenarenb KOMUCCHU i Huxutun O.P.

/ (®HO, noamnwucs)
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JIMCT HEPEYTBEP/KIAEHHUA
PABOYEN IMPOT'PAMMBI JTUCHUITJIUHbLI

Pabouyas mporpamma o100peHa Ha / / # 2 #~ y4eOHbBIN ToJ
I[TpoTtokou 3acenanus kapenpsl Ne /.ot / LY /Erona

3aBeayronui kadeapoi = Hukutina O.P.
Pa6oyas nporpamma o100peHa Ha yueOHBIH roj
[TpoToko: 3acenanus kageapsl Ne oT rojaa
3aseayroluii kadenpoit Huxutun O.P.
PaGoyas nporpamma o06peHa Ha yueOHbIN r0J1
ITpoTokon 3acenanus kapeapbt Ne oT roj
3aBeayronmii kadeapoi Huxurtun O.P.




[Ipunoxenue

MunucreperBo oopazoBanusi 4 HaykH Poccuiickol ®@eaepauuu
denepaibHOE TOCYAAPCTBEHHOE OI0KETHOE 00PA30BaTE/IbHOE YUPEIKICHUE
BBICIIIETO TIPO(ecCHOHATBHOT0 00pa3oBaHus
«BaaauMHpCKUil rocy1apcTBEHHbIH YHHBEPCHTET
umenn Anexcanapa I'puropseBunda u Huxouas I'puropsesnva CroieToBbIX»
(Bal'y)

WUuctutyr UATuP

Kadenpa paiuOTEXHUKHU ¥ PAIMOCUCTEM

AKTyalM3UupOBaHHas

pabouas nmporpamma
paccMoTpeHa U 0100peHa

Ha 3aceaHuu Kadeapsl
nporokonNe ~ or 20 T

3aBeayromuii kadeapoi
Hukutua O.P.

(noamuce, PUO)

AxTyajiu3anus pabo4yer nNporpaMmbl IHCUHILIHHBI

ADPPOKOCMHUYECKUE HABUTALTMOHHbBIE CUCTEMbI

(HAHMEHOBaHHE AHCUHIIHHbI)

Hanpasnenue noarorosku: 11.04.01 "Paguorexnuka’

[Ipoduns/mporpaMma MmoJArOTOBKH :
VpoBeHb BBICIIETO 00pa30BaHus: Marucrparypa

®opma 00yueHHs: OYHAA

8]
NS



