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1. MecTto u poJib AuCHMILVIMHBI (MOaY.as) B cTpykType OITOII

Huctumuaa  «l{udpoBass 00paboTka cUTrHAIOB ©  HW300pakeHUH» BXOIUT B
o0pa3oBaTeNbHbIil KOMIIOHEHT OCHOBHOM MpodeccuoHanbHoi 00pa3oBaTeNbHOM MPOrpaMmbl MO
Hay4HOi criermanbHocTH 1.3.4. Pannodusuka.

JucuumnuHa sSBiseTcss 00s3aTeabHON UIsl 00y4arolMXcs B aclUpaHType [0 Hay4HOU
cneuuanbHoctu 1.3.4. Pagnodusuka.

3HaHMS U yMEHUA, IpuoOpeTaeMble acUpaHTaMH M1OCJIE U3YUYEeHUS AUCLUILIUHBL, OyayT
UCTIOJNB30BAaThCS Uil peIIeHHs Hay4YHbIX 3aJad Ha JTane MoidydeHus U o0paboTku
SKCIIEPUMEHTAIILHOTO MaTephalla, W HampaBlieHbl Ha IMOATOTOBKY K cJaye KaHIUAATCKOIrO
HK3aMeHa U K JajbHEeHIIel HaydyHoi padore.

2. Hean u 33724 JMCHMIIMHBI (MOTYJ151)

Henbto nucuumaunbl «ludgpoBas o0padoTka CUTHAJIOB M H300paKeHU» SIBISCTCS
U3YYEHHE TEOPETUYECKUX OCHOB COBPEMEHHBIX METOJOB U BaKHEHIIMX aJrOPUTMOB,
IPUMEHSEMbIX IPU KOMIIBIOTEPHOW 0OpabOTKe pe3yabTaToB (PU3UYECKOro HKCIEPUMEHTA,
KOTOpbIE MOTYT OBITh NPEACTABICHBI B PA3IWYHBIX (OpPMAx: SJICKTPUYECKHUE CHUTHAIIBI,
aKyCTUYECKHE CUTHAJIbl, CTATUYECKUE U JUHAMUYECKHE N300pakeHus U p.

3anauamu qucuuiuivbbl «Hndposas 00padoTka curHajioB U H300paKeHHI» ABIIAETCS:
® U3y4YUTb METOJbl MOCTPOCHMS AJTOPUTMOB, UCIOJIB3YEMBIX NPH pPEIICHUU (U3UUIECKUX
3ajay;
® OBJIQJICTh HABBIKAMHU AJITOPUTMHU3ALIUN U IOCTPOEHUS IPOTrpaMM ISl peLIeHMs 3a/1a4;
® OCBOWTH (PU3NYECKHE OCHOBHI 0OPAOOTKU CUTHAJIOB U H300PaKCHUH.

3. TpeOoBaHus K pe3yJIbTaTaM OCBOEHHUS AUCHUILINHBI (MOLYJIs)

B nponecce wusyuenus gucuuiuinHel  «l{udpoBasi oOpadoTka CUTHANIOB H
U300paxkeHUIl» acIUpPaHT JOJDKEH NPUOOPECTH 3HAHUS M yMEHHs, HEOOXOJUMBbIE AJs €ro
JaJIbHENIIEro Npo¢eCCUOHAIbHOTO CTAHOBIICHNUS, @ UMEHHO:

3HaTh:

® TEOpPETHYECKHE OCHOBBI M MaTeMaTHYECKHil ammapar nu@poBoil 0OpabOTKH CHUTHAIOB
NPEJICTAaBUMBIX B pPa3IMYHbIX opMax (JIEKTPUUECKHUE CUTHAJIbI, aKyCTUYECKNE CUTHAIIBI
H 7p.);

e METOAbl NpeoOpa3oBaHUS CUTHAIOB B  TEIEKOMMYHUKAllMOHHBIX CHCTEMax —
KOAUpPOBAaHUE, C)KAaTWe, MOAYJILUIO-IEMOAYJAIUIO, (Qopmarbl  MpeACTaBICHUS
UHpOpMaLnH.

e 0a30Bble TNPUHUUIBl  [OCTPOEHUS  aNTOPUTMOB, OCHOBHBIE  aJTOPUTMHUYECKHE
KOHCTPYKILUHU U CTPYKTYpPHI JaHHBIX;

Ymern:

® BBHIIBIISITH CYILIECTBEHHBIE KOJMUYECTBEHHBIE 3aKOHOMEPHOCTH (PU3NYECKUX SIBIICHUH,

peain30BbIBaTh HA TUIOBBIX U CHEIMATM3UPOBAHHBIX MIPOIrPAMMHBIX CPEICTBAX METOIbI

U QJITOPUTMBI IU(GPOBOI 0OPaOOTKU CUTHAJIOB,

® yMETh ONTUMU3UPOBATH MOAXOABI IPU U3MEHSIOIINXCS AIIPUOPHBIX CBEICHHUSAX;
UCIIOJIb30BaTh  SI3bIKM  NPOTPaMMMPOBAHUS, CTPOUTH JIOTMUECKH BBIBEPEHHBIE U
3 PEeKTUBHBIC ATOPUTMBI.

Baajern:

® HaBbIKAMH HMCIOJIb30BAaHUS COBPEMEHHBIX METOJOB M TEXHOJOTUi 1uppoBoil 00pabOTKU

CUTHAJIOB,
® MeToJlaMH 00pabOTKH JJAaHHBIX U HABBIKAMH WX CUCTEMAaTH3alMM, aHAJIN3a U OCMBICTICHHUS.



4. O0beM IMCHUILIMHBI (MOAYJIsI) M BHABI Y4eOHOI padoThI
OO01mast TpyA0eMKOCTh JUCIUTIINHBI COCTaBIsAET 4 3aueTHbIe enuHuIbl/ 144 gaca.

Br yue6noii padoThI Bcero uacoB / CemecTtp
3a4eTHBIX 1 9
e THHHII

AyIUTOpHBIE 3aHATHS (BCETO) 7212 36/1 36/1
B ToMm uncne:
Jlexuuu 36 18/0,5 | 18/0,5
[TpakTHyecKue 3aHATUS 36 18/0,5 | 18/0,5
CamocTosiTeIbHasi paboTa (Bcero) 7212 36/1 36/1
B Tom uucrne:
KoncniekTupoBanue 36/1
CaMOIOAroTOBKa U BBIIIOJIHEHHUE TOMAITHUX 3a0aHNi 36/1
Bu mpoMekyTo4HO# arTecTaiuu (3a4er) 3a4er 3a4er | 3ader
Kounrakthasi pa6ora (Bcero) 7212
O01asi TPY/I0EMKOCTh (Yachl/3a4E€THBIC €IUHUIIBI) 144/4 72/2 72/2

5. Copaep:xanue TUCUMIIMHBI (MOTYJI51)
5.1. Coaep:xanue pa3iesioB M TeMbl JUCHUIIIHHBI (MOIYJIA)

Pa3nes 1. OcHOBBI aHAIM3a CUTHAJIOB

1.1. BBoaublii kypc. OcHOBHBIE onpe/iesIeHust

bazoBbie 3HaHMA O TpeAcTaBIeHUU HH(OpMAIK B KOMIbIoTepe. OCHOBHBIE TOAXOIBI K
pEeIIeHnI0 3a7a4 C MOMOIIbI0 KoMmibloTepa. Kiaccudukanus curaaiaoB. DHEprusi U MOUTHOCTh
curnana. OCHOBHBIC CTAaTUCTUYECKHE XapaKTepucTuku curHana. Psm dypee. [Ipeobpa3oBanue
Oypre. Koppensumonnas ¢dynkuusa. Teopema [lapceBana. JluckpeTHble MpeacTaBICHUS
curHanoB. VHTerpanbHble NpeCTaBICHUS.

1.2. llndppoBbie cCUTHAJIBI H Pa60Ta ¢ HUMU

3ajaun  sA3bIKa MPOTpaMMHUpPOBaHUS MNpu LUPPOBOM 00pabOTKE OJHOMEPHBIX U
MHOTOMEpHBIX curHanoB. KommbrorepHas ceTb. JlocTynm k MHTEpHET pecypcaMm (IaHHBIM U
anroputMmam). Ompenenenue a”aioro-uu@poBoro u I1Udpo-aHAIOrOBOro MPeoOpa3oBaHUs.
Teopema  KorenbHukoBa. Yacrora  HaiikBucta.  CrnekTp  AMCKPETHOrO  CHUTHAala.
Cy6auckperuzanus curnana. [IpeoOpazoBanue ['mibbOepra. JluckpeTHbie ciydallHbIe CUTHAIIBI.
Koppensuuonnas matpuna. J{uckpeTHbIi Oenblil nrym.

1.3.CnekTpajbHblii aHaIU3

OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOIO MPOrPAaMMHMPOBAHUS MPUMEHUTENBHO K 3a7ayam
00pabOTKM CHUTHAJIOB, TPaQUUYECKOTO MPEJCTaBICHUS M COXpPAHEHHUS pE3yJbTaTOB aHalIM3a
(mepuomorpamm, crektpoB u TA). PopmaTsl npenacTaBieHus HayuHbix AaHHbiX (FITS, HDFS5,
TIFF). ApxurexkTtypa NpuioxkeHus: ¥ IPUHLUUIIBI MOAYJIBHOTO MPOrpaMMHPOBAHUS HA IIpUMEpe
IIOCTPOCHHS THUIIOBBIX HMHCTPYMEHTOB CIIEKTPAJIbHOIO aHajdW3a CHUTHajIoB. JIUCKpeTHOE
npeoOpazoBanne Oypoe (HAIID). CroiictBa JIID. BoccranoBnenrne HEMPEpHIBHOIO CUTHAIA C
nomomeio JI®D. Cesasp [AIID u cnektpa npeobpazoBanus Pypwe. Bzaumocssazs AP u
¢unbrpamun. Jddext ['n66ca. BecoBbie okonnble ¢pyHkuuu. [lepuogorpamma. Meton Yamua.
CrnieKkTp AMCKPETHOTO cilyyailHOro mpouecca. TeKyliye CleKTpsl U X CBOMCTBA.

1.4 ®uabTpsl

JIuneitnast 1udpoBas 00pabOTKa CUTHAIOB C MOMOIIBIO (GHIBTPOB. OCHOBBI METOJIOB
NapajuleJIbHBIX BBIYMCIEHUN NPUMEHUTENBbHO K 3agadye oOpaOoTKu M (GUIbTpAUU JaHHBIX
6onbmoro obwvema. COoOpka NPWIOKEHUH ISl pelIeHUs CIEeHUATIM3UPOBAHHBIX —3aj1ad.
UmnynbcHas xapaktepuctuka ¢uibtpa. OyHkius nepenaud. OUIbTpsl NEPBOIO U BTOPOTO
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nopsiaka. Gopmbl peanuzanuu uppoBeix GuiIbTpoB. [lonsTre cBepTku. OOpalieHne CBEPTKH.
Hexoropsie naeanu3npoBaHHble GUIBTPHI.

1.5 ApanTuBHBIE QUIBTPBI

OcCHOBHBIEC TOHATHS aAITUBHOM 00pabOTKK curHaIoB. OnTuMalibHbINA (GuasTp Bunepa.
[TonsTue neneBoil GyHKIUMU. ['paJueHTHBINA MOUCK ONTHMAJIBHOTO pemeHus u T.7. [Ipumenenue
aJlalTUBHBIX (PUIBTPOB. BrIpaBHUBaHNE YaCTOTHON XapaKTEPUCTUKU IPUEMHOI0 KaHaja.

1.6 Moayasiuusi ¥ 1eMOAYJISINUSA CUTHAJIOB

AMimtyaHas Mopnyisauusa. PasHOBMAHOCTHM aMIUIMTy#HOM Monyisauuu. dasoBas u
qacToTHast Monyisuus.  Manunynauus. VMnynbcHo-kozmoBas Moayisiuus. Jemomynsanus.
CriocoOb! MOAYJIALIMY, UCIIOIB3YEMBbIE IPU IIepeiade HH(OPMALIHH.

Pazgen 2. OcHoBbI HH(poBoii 00PadOTKU U300paKEeHU I

2.1 Beoanble onpenenenus. [leppuunas o0padoTka u3odpakeHuii

Hudposoe nzodpaxkenue. [lepeuunas o6padoTka n3odpaxkeHuil. TexHUYECKHUE CpeICTBa
00paboTku m3o0pakenuii. @opmarel rpadpudeckux (HaiaoB (Ha MpuUMEpe aHaIu3a ONTHYCCKUX
ACTPOHOMUYECKUX U PAIMOACTPOHOMUYECKUX HAOIIOICHUIN).

2.2 NuctpymenTsl uugpoBoii 00padoTKu n300paKkeHni

Busyanuzanusi 1ByMEepHBIX NaHHBIX: HW300pa)keHHE, KOHTYp, MOBEpXHOCTh. L[BeToBas
nanmutpa. llpeoOpazoBanne W300paKeHU B pa3jMYHBIC CHCTEMBl KoopauHat. I[loHsTue
crutaifHoB. JIBymepHoe mpeoOpasoBanue @Dypbe. YaaneHue myMoB. JIuHeilHbIe (QUIBTPHI
ANTOpUTMBI TIOMCKA XapaKTEPHBIX JIMHUM M TOYEK H300pakeHusa. Marpuia KOHBOJIIOLHUU.
CnocoObl 00paboTKM TpaHul] H300pakeHHid. Dpo3us W HapamuBanue. KoHTpacTupoBaHue
mpoBeix m300paxkenuit. IIpeoOpazoBanme Xacda. Anroputm Konam. Punstper Jlammaca,
Cobenst u ap. [Ipumeps!.

2.3 ®opMHUpoOBaHUE U300paKeHUI U3 JaHHBIX U UX PEKOHCTPYKIHS

OcHoBHbIE TPUHIUIBEL (opMHUpOBaHUS M300pakeHUU (Ha MpUMeEpax M3 aCTPOHOMHUU U
pamnoactpoHoMuu). OCHOBHBIE TPUHIHUIIEI (OPMUPOBAHUS H300paKeHHWH (HAa TpUMepax H3
aCTpPOHOMHUHU ¥ PAJAUOACTPOHOMHUH).  XapaKTepHble  WHCTPYMEHTAIbHbIE  UCKa)KEHUs
nzobpaxenuil. BoccranaBnuBaromuit  @unetp  Bunepa-TuxonoBa. Meron  CLEAN
PEKOHCTPYKIIMH paaron3odpaxenuit. Metonq MakcumanbHOM SHTponuu. MeTo]1 ONTUMaIbHOTO
orxkura. [Ipumepbl kanuOpoBku u 00paboTku cnyTHUKOBBIX H300pakeHuit HINODE(XRT),
SDO(AIA), panvomaHHBIX, TOTy4aeMbIX Ha MHOrodacToTHOM CuOHpcKoM paauorenuorpade
(CPT"). Buzyanu3zanus nporecca o0padOTKH JTaHHBIX.

5.2. Pazaennl AMCHUILUINHBI (MOYJIs1) M BUbI 3aHATHH

Bcero AyIUTOpHBIE 3aHATHS
HaumenoBanue dopma
Ne HanmeHoBaHMe TeMbl 4acoB IMpakruuyeckne | CPC
pasjaena Jlexknun KOHTPOJIS
3aHATHUS

1. | Pa3gen 1 Beozmbiii kype. 2 2 3a4eT
OCHOBHBIE OIPEJICTICHHS.

2. | Pazpen 1 [ugposie curast 14 3 4 7 3a4eT
pabota ¢ HUMH

3. | Pazpmen 1 CrekTpaibHbIH aHAIN3 15 4 4 7 3a4eT

4. | Pazpgen 1 OunbTpsl 13 3 3 7 3ayer

5. | Pazpmen | AnantuBHble QUIBTPBI 12 2 2 8

6. | Pasgen 1 Monymsmus 1 16 4 5 7 3a4er
JIEMOTYJISILIUSI CUTHAJIOB
BBoanbie onpeneneHus.

7. | Pazmen 2 Ieprmanas obpaGorka 24 6 6 12 3a4eT
TUPPOBBIX
M300pasKeHHI.

8. | Pasmen2 MHcTpymentst twidp OBOI:I 24 6 6 12 3a4eT
00paboTKH M300paKeHU

9. | Pazmen 2 dopmupoBaHHEe 24 6 6 12 3a4ueT




M300paKeHMIT U3 TaHHBIX
1 VX PEKOHCTPYKITHS

Hroro (4acwr)

144 36

36 72

Hroro (3.e.) 4 1

5.3. Pasnesbl 1 TeMbl JUCHUILINHBI (MO}IyJ’Iﬂ) H MEKIUCHUIIMHAPHBIEC CBA3HU

Ne Ne paznesioB u/Wiim TeM JaHHOH THCIIUIIHHBI,
Ne HaumeHoBaHHe 00ecTieYnBaeMbIX
HEO0OXO0TMMBIX [IJIsl U3Y4YeHHsI 00eceunBaeMbIX
n/m | (MocJeayIomuX) TMCHHUILIUH H MPAKTHK
(mocyeayOmux) JUCHHUILVINH
1 HccrnenoBaTenbekas MpakTHKA 1-2
5.4. IlepeyeHb JeKITHOHHBIX 3aHSITHIA
Ne Ne paznesa u TemMbl HaumenoBanue TpynoemMkocTb OueHounble
n/n JUCIHUITHHBI (MOIYJIsT) HMCIOJIb3YyeMbIX T€XHOJIOT Uil (4achl) cpeacTsa
1. Paznen 1, Tema 1 JICKIIUS 2 YCTHBIHN OIpoc
2. Paznen 1, Tema 2 JICKIIUS 3 YCTHBIHN OIpoc
3. Paznen 1, Tema 3 JICKIIUS 4 YCTHBIHN Onpoc
4. Paznen 1, Tema 4 JIEKIUS 3 YCTHBIN OIpoc
5. Paznen 1, Tema 5 JICKIIUS 2 YCTHBIN OIpoc
6. Paznen 1, Tema 6 JICKITUS 4 YCTHBIN OIPOC
7. Paznen 2, Tema 1 JIEKIUS 6 YCTHBIN OIpoc
8. Paznen 2, Tema 2 JICKITUS 6 YCTHBIN OIPOC
9. Paznen 2, Tema 3 JICKITUS 6 YCTHBIN OIPOC
5.5. [lepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI H J1a00pPATOPHBIX padoT
Ne pazgena n
Ne TeMblI HaunmeHoBaHMe ceMUHAPOB, NPAKTHYECKUX U Tpynoemkocts | OueHouHble
n/n JUCHUITHHBI JadopaTopHbIX padoT (4acer) cpeacTBa
(MoayJs)
OcHOBHBIE AITOPUTMBI 00PaOOTKH CUTHATIOB Ha IIpoexkrt
1. |Paspmen 1, Tema 2 p p 4 P S
KOMIbtoTepe. JIMCKPETHBIC CUTHAIBL. JIUCKYCCHSI
HCKpeTHOE ipeoOpazoBanue Oypbe TIpoexkrt
2. |Pazmen 1, Tema 3 HAuckp peodp P 1 P S
JIICKYCCHS
CrexTpanbHbIi aHAINU3 U PUIIBTPAIUS CUTHAJIOB TIpoexkr
3. [Paszmen 1, Tema 3 p b pan 2 P S
JIICKYCCHS
BecoBblie okoHHbBIE (DYHKIIHT IIpoexr
4. |Pazgen 1, Tema 3 by 1 P -
JIUCKYCCHSI
5 | Pasuen 1. Tena 4 JlunetiHas mudpoBas 00paboTKa CUTHAJIOB C 3 [poekr,
' et ITOMOIIBI0 (PUITETPOB JTUCKyccus *
6 | Pasien 1. Tema 5 AJTOPUTMEI afaniTUBHON (UIBTPAIIH CUTHAJIOB. 2 [poekr,
et OCHOBBI PEKOHCTPYKIIUU CHTHAJIOB JTUCKyccus *
7 lp LT 6 Moaynsiiiust curHanoB. CriocoObl MOTYIISIINY, 2 IIpoexr,
. azgen 1, Tema %
HCIOJIb3yEMBIC TIPH Mepeaade HHPOPMaInu. JIUCKYCCHSI
8. |Pasnen 1, Tema 6 Hemonyisitus curaaios. MccinenoBanue ClieKTpoOB 3 [poekr,
' ’ MOy TUPOBAHHBIX CHTIIAHOB JUCKyccus *
ugppooe nzodpaxenue. [lepsuunas oopadoTKa. IIpoexT
9. |Pa3pmen2, Tema 1 Hudp P P P 4 P -
JTICKYCCHS




dopwmartsl rpadudeckux (paiiioB (Ha mpuMepe IIpoekT.

10. |Pa3pmen 2, Tema 1 P pad ¢ N (na mprmep 2 POCKT, "
aHaJIM3a JAaHHBIX HAOJIIOICHHMIA). JIUCKYCCHS
Busyanuzamus 1ByMepHBIX JaHHBIX: H300paKeHHE IIpoekT.

11. |Pasmen 2, Tema 2 Y Lt ABYMEp A p ’ 1 p S
KOHTYD, IOBEPXHOCTb. L[BeToBas manutpa. JCKYCCHS
[IpeobOpa3oBanue M300paKCHUIT B Pa3TUIHBIC

N IIpoekr,

12. |Pasmen 2, Tema 2 |cucremsl koopauHat. [loHsITHE CIUTAHHOB. . 1 rckycens ¥
JBymepHoe mpeoOpaszoBanue Dypbe. y
VY nanenne mrymoB. JInHeHHBIE QHIBTPBL. ANTOPUTMBI
IOMCKA XapaKTEPHBIX JIMHUHA M TOYEK N300paKeHu. IIpoekT.

13. |Pasmen 2, Tema 2 P P p 2 p S
Martpuma koHBOIFOIHA. CIIOCOOB 00paObOTKH TpaHUI] JCKYCCHS
n300pakeHwH. Dpo3usl U HapaIluBaHHE.

IIpeoOpasoBanne Xada. Anropurm Konau. OuiabTpel IIpoexTt

14. |Pa3gen 2, Tema 2 peoop b P B 2 P S
Jlammnaca, Co6ena u ap. [Ipumepsr. JTIUCKYCCHSI
OCHOBHBIE PUHIIUIBI (HOPMHUPOBAHUS U300PAKCHUN

Ha IIpUMepax U3 aCTPOHOMHUH M PaJTHOaCTPOHOMHUH). TIpoexTt

15. |Pasnmen 2, Tema 3 ( P P P pal P ) 1 P S
OCHOBHBIE IOHATHA U ONPEACICHAS BOCCTAHOBICHHUS JIICKYCCHS
(peKOHCTPYKITNI) M300paKCHUH.

XapaKTepHbIe HHCTPYMEHTAJIbHBIC HCKAKCHHUS
(reoMeTpuUecKue, paTuOMETPUICCKHE, IIYMOBBIC U
1a.). Boccranasnusaronuii ®unstp Bunepa- IIpoexT

16. |Pasgen2, Tema3 |2 ) - P p 2 POCKT, "
TuxonoBa. Merox CLEAN pexoHCTpyKuuu JIUCKYCCHS
paaunouszobpakenuit. Meron MakcuMalibHOM
SHTpONUHU. METO/I ONTUMANILHOTO OTXKHTA.

[IpumMeps! KamUOPOBKH U 00OPAOOTKHU CITyTHUKOBBIX
n3oopakenniit HINODE(XRT), SDO(AIA IIpoekT.

17. |Pa3nmen 2, Tema 3 P ( ), ( )- 2 P S
paAnoaHHBIX, TTOTy9aeMbIX HA MHOTOYaTOTHOM JIICKYCCHS
Cubupckom paguorennorpade (CPI).

Busyanuzanus npoiiecca 00pabOTKH JaHHBIX. TIpoext
18 . | Pazmen 2, Tema 3 4 Hud pot P A 1 POCKT, "
JTIUCKYCCHSI
*. aCHI/IpaHTBI JOJI’DKHBI I1I0Ka3aThb HpeHOI[aBaTCJ'HO 3aKOH‘I€HHy10, HpaBI/IJ'H)HO
q)yHKHI/IOHI/Ip}IIOHIYI-O nporpaMMy, OTBCTUTH HA YTOIIHSII-OIIII/IG BOHpOCI)I.
5.6. [lepeueHsb U coep:kaHHe CAMOCTOSATEIbHOI PadoThI

No Tema Bun 3ananue Pexomennyemas | Bcero
CaMOCTOSAITEILHOM JuTeparypa 4acoB

padoThI

1 | Hudpossie Coznanue Hamucats mporpammy o6paboTku OcHoBHas

CHUTHAJIBI U [IPOrpaMMBl. 3a7aHHoro curaana. OTBeTUTH Ha auteparypa: 1, 2 7

paboTa ¢ HUMU ITucemenHast KOHTPOJIBbHBIC BOIpockl. Hammcath

pabota OTYeT.
2 CriekTpanbHbIi IIucemenHnas [TuceMEHHO OTBETUTH Ha BOIPOCHL: OcHoOBHas

aHajau3 pabota [Toka3aTb aHATUTHYECKYIO CBS3b muteparypa: 1, 2
MEXy CIIEKTpaMH aHAJIOTOBOTO H
onr(hpOBaHHOTO CHT'HAJIOB. JlonoaHuTeIbHAS
OOBSACHUTH BO3HUKAKOIIUE IIPH 3TOM | JUTeparypa: 1 3

paznuuus AByX ciekTpos. Ilpu
KaKOM MHTEPBAJIC TUCKPETU3ATNN
OyneT HaOMIOAaThCS MOJIHOE
mo1001e CreKTPOB?




CnexTpaibHblil

aHaliu3

Co3ganue
MIPOTrPaMMEI.
IIuceMmenHas
pabota

Ucnoneiys meton Youmua,
MOCTPOUTH AUHAMUUECKUI CIIEKTP
CYMMBI JIByX TApMOHUYECKHX
CUTHAJIOB, HUMEIOIINX Pa3HbIE
yacToThl. MiccrenoBaTs BIUsHHE
MPUMEHEHHUS Pa3HBIX BECOBBIX
(hyHKIHH Ha pe3yibTaT (K IpuMepy:
HIPSAMOYTOJIBHOE OKHO M OKHO
XanHa). PesynbraThl 0popMUTE B
BUJIE rpaMKOB.

OcHoBHas
muteparypa: 1, 2

JlomomHATE THHAS
auteparypa: 1

OunbTPHI

Co3ganue
MIPOTPAMMBI.
IIncemennas
pabora

JlaHo: 3alryMIIeHHBIH
THJPOAKYyCTUUECKHH CHIHAL.
[TocTpouTh CrIEKTp CHrHaNA U
OIIPEJIeTUTh YUaCTKHU CIIEKTpa IS
nocieayromei GuipTpamnuu.
[TpuMennTh Ba THIA QUIETPOB
(uacrora cpesa 3a1aeTcs
camoctostenbHo): PHY n ©BY.
OOBSACHUTD TOTYICHHBIC
pe3ynbTatsl. Ha mpumepe dazoBoro
(bunbTpa, peann3oBaTh IIABHbIMA
C/IBUT CHT'HaJIa 110 OCH BPEMEHHU.

OcHoBHas
muteparypa: 1, 2,
3

JlononHurensHas
mutepartypa: 1

AanTuBHbBIE
GUIBTPHI

Co3snanue
MIPOTPAMMBI.

Hcnone3ys ananTuBHEIA QUIBTP
Bunepa, npousBecty puibTpanuio
3anryMmiaeHHoro curxana. C
MOMOMUIBIO armnapara ClieKTpalbHOTO
aHaJM3a MPOBECTU KaYeCTBEHHOE
CpaBHEHHE CIIEKTpa
(UIBTPOBAHHOTO CUTHAJA C
pe3ysbTaTaMy IPUMEHECHHUS
OOBIYHBIX JTHHEHHBIX (UIBTPOB
(®HY, ®BY). Omucath OCHOBHBIE
pas3Iuuys B CIEKTPax, JOCTOMHCTBA
Y HEIOCTaTKM aJalTUBHOTO (QHIbTPa
Bunepa.

OcHoBHas
auteparypa: 1, 2

JlomonHutenbHas
muteparypa: 1

Moaynsiuust u
JEMOIYIISIUSL
CHTHAJIOB

Co3snanue
MIPOrPAMMBI.
IIncemennas
pabora.

Jis cityuast OqHOTOHAJIBHON
MOJIYJISILIUN TIOCTPOUTH TPABHKH
aMILTUTYTHO-MOJIYJIMPOBaHHBIX
CHUTHAJIOB JUIsl pa3HbIX 3HAYCHUI
napameTpa m (TTyOHMHBI MOTYJISIINN)
=0,0.5, 1, 1.5; [IpoBeputh, 4T0
MPOUCXOJUT C BOCCTAHOBIICHHBIM
(memMomyTMpPOBAaHHBIM) CUTHAJIOM B
ciTy4dae IepeMoTyIIsIun?
BbIuucnuTh NMMKOBYIO MOIITHOCTh
OJTHOTOHAJIbHOTO curHana. Kakas
JIOJISL MOITHOCTH YXOJIUT B CPETHEM
Ha (hOpMHPOBAHUE HECYIIIETO
kosie6anusa? OOBACHUTH OCHOBHBIC
paznuuust Mexay $ha3zoBoit u
4acTOTHOW MonyJanuei. Iloctpouts
CIEKTP TaPMOHUYECKOTO CUTHAJIA
JUISL Cily4asi TapMOHMYECKOM yriioBOH
Moxyssid. OOBSICHUTE, 9TO OyneT
MPOUCXOJUTH CO CHEKTPOM IIPH
M3MEHEHHH TapamMeTpa TITyOnHbI
Moysinud. PeansoBaTh
aAMIUIUTYJHO-MaHUITYJIMPOBaHHBIN
curHai, st cirydas angasura (0 u 1
- IBOMYHOH I1OCIIE0BATEIHLHOCTH).

OcHoBHas
muteparypa: 1, 2

JlomomHuTeNbHAS
nuteparypa: 1

Moaynsiuust u

Cosznanue

PeamnzoBarts AITOPUTM

OcHOBHas




JEMOTYIISLHS MIPOrPaMMBI. CHUHXPOHHOTO JICTEKTHUPOBAHMUS LISl ureparypa: 1, 2
CHUTHAJIOB city4ast AEMOJYJISIUH aMIUIUTYAHO-
MOJYJIUPOBAHHOTO CHTHAJIA. JlononaurenbHas
[Noxa3artp Ha rpadukax, 9To Oyner mureparypa: 1
MPONUCXOJUTH IPH BHECEHUHN OIIHOKN
(a3l ¥ 9aCTOTHl B aNropuT™M?

8 | Beomneie Cosnanne OmnpenenuTs OCHOBHEIE OcHOBHas
OTIpEIICTICHUS. MIPOTPaMMBI. XapaKTEePUCTUKH VIS nurteparypa: 1, 2,
[epBuunas TIPEIOKEHHBIX H300paKeHUH]: 3
obpaboTka pa3mep, KOJIMYECTBO IIBETOBBIX
U (pOBBIX KaHaJIoB, [NIyOMHY IBETA. JlononHurenbHas
n300paKeHHH. PazpaboTats anroput™sl (yHkunu) | nurepatypa: 1

JUISl U3MEHEHUS TUCKPETU3alnH 1
paspeneHus n300pakeHHH.

9 | Beounsle Coznanne N3y4uTh CTPYKTYpBI Pa3IN4IHBIX OcHoBHast
OTIpeICTICHUS. MIPOTPaMMBL. (haiinoBsIx (hOPMATOB: TEKCTOBOTIO, aurteparypa: 1, 2,
[epBuunas [MucemenHnast OMHApHOTO, TAOIUYHOTO U
obpaboTka pabora. MepapXUuecKoro B MPUMEHEHNH K
1 (poBBIX Hay4HBIM JaHHBIM. OnpenenuTsb JlononautenbHas
N300paKeHHH. MPEUMYIIECTBA U HEAOCTATKH nurteparypa: 1

(hopmMaToB B IPUMEHEHHH K
XPaHEHHIO HayYHBIX JaHHBIX.
Hanucatp oTuer.

10 | UacTpy™MeHTHI Coznanue [TocTpouTth NByMEPHBIH MAacCUB OT OcHoBHas
ugposoit MIPOTPaMMBI. 3aaHHOM (DYHKIIMM MHTCHCUBHOCTH. | JUTeparypa: 1, 2,
00paboTKH IIuceMeHHas BusyanusupoBath M0JIy4YEHHBIE 3
n300paKeHUI pabora. JTAaHHBIC B BUJIC U300PaKCHHUS C

W30JIMHUSIMU.

11 | UucTpyMeHTHI Co3nanue OuuncTuTh N300paKEHHE, OcHoBHas
uudpoBoii IIPOrpaMMBI. 3alIyMJIEHHOE IEPUOTUUECKUM nuTeparypa: 2, 3
00paboTKH CHTHAJIOM, IPUMEHSISI IByMEPHOE
n300paskeHHH npeobpazoBanue Pypoe. BoiBectn

pe3yJbTaT B BUAE JABYX
N300paKeHUH: OPUTHHATIBHOTO 1
nocsie puIbTpanyy.

12 | UacTpy™MeHTHI Coznanue PazpaboTars mporpammy s OcHoBHas
ugposoit MIPOTPaMMBI. BBIJIETICHUS] 0OBEKTOB MEPEIHETO nmureparypa: 1, 2,
00paboTku IUTaHa Ha TPEAJIOKCHHBIX TaHHBIX ¢ | 3
n300paskeHMIH Y4€TOM MUHUMAJILHOM JOIyCTUMOMN

U0 OOBEKTA. JlononaurenbHas
Bocmnons3oBaThest METOAaMHU nureparypa: 1
O6uHapHoit Mopdoiorun s

pa3feneHys IIOTHO MPUJIETA0IINX

00bekToB. PesynbTaT 0popMuUTh B

BHJIE N300paKEHNUS.

13 | UucTpymeHTsI Hcnonb3ys anropurm Xada Ha OcHoBHas
nupoBo Coznanue 3aJ]JaHHOM MOHOTpPaMMe OTIPENENUTh muteparypa: 1, 2,
00paboTkH IIPOTPaMMBI. Tpexu. IlomydeHHsIi pe3ynsTat B 3
n300pakeHnH BUJIE IMHNI HAaHECTH HA MCXOAHYIO

noHorpammy. [Ipozxenats Ty xe
MPOLEYPY, UCTIONB3YSI AITOPUTM
Ksuan. OOBSCHATE OCHOBHBIC
pasIuusl, ToJTy4aeMbIX
PE3YJIBTAaTOB.

14 | ®opmupoBanne Co3nanune O6paboTars n300paxkeHne ogHUM n3 | OcHOBHAs
n300paXeHU U3 | IpOrpaMMBsl. Npe/IoKEHHBIX MeTo1oB. Hamcats | nurepatypa: 1, 2,
JIAHHBIX U UX IMucbmenHast OTYeT. 3
PEKOHCTPYKIIUS pabora.

JlomomHAUTE THHAS
muteparypa: 1, 3
15 | ®opmupoBanue Coznanue Jlano nmdpoBoe n3odpakenne OcHOBHast




n300paKeHHi U3 | MPOTrpaMMBIL. PaIMOUCTOYHUKA, UMEIOIIETO auteparypa: 1, 2,
JAHHBIX U UX [MTucemeHHAas rayccoBy (opmy. M3o6pakenune 3
PEKOHCTPYKIUA pabora. HO/IBEPTHYTO NPOLIESYPEe CBEPTKH C

JUarpaMMoi HaIllpaBJI€HHOCTH JononauurensHas

Cubmupckoro paguorenuorpada. Ha | mureparypa: 3

IpHMepe HCIOJIb30BaHUA METOA

guctku CLEAN (anroputm

Xer0Ooma) BEIIOJTHATE IPOLIEAYPY

BOCCTaHOBJICHHSI HCTUHHOTO

pacrpe/eneHus paruosIpKOCTH

uctouHnka. OOBICHUTH PE3YITbTATHI

Takou pekoHcTpykuuu. Ilponenars

TY K€ IPOLEAYPY, IJIsl Ciiydasi, Koraa

B HCXOJTHOE N300paKeHHE BHECCH

Oemprit ryma. [Ipociaenuts

3aBUCUMOCTb HOJIy9aeMbIX

Pe3yIbTaTOB PEKOHCTPYKIMHU OT

BEJIMYMHBI BHOCHMOTO B

n300paKeHNe IIyMa.

16 | ®opmupoBanue Coznanue Hanucats nporpammy, koTopast OcHoBHas
n300paKeHHH U3 | MPOTrpaMMBL. CUHUTBIBACT PaIHON300paKECHHS auTeparypa: 1, 2,
JaHHBIX ¥ UX Connua (¢popmar FITS), 3
PEKOHCTPYKLIHS nony4yeHHsle Ha CPT. [IpoBecTu nux 3

BU3yaJIM3allMIO U IEPBUYHBIN aHanu3 | JlonosHuTenpHas
(1ieHTpUpOBaHue, HUILTPAIIUIO U nuTeparypa: 3
T.J0).

17 | ®opmupoBanue Coznanue Hanwucats nporpammy nis OcHoBHast
U300paKeHUt U3 | MpOTrpamMMBbI. BHU3YaJH3allMH Mpoliecca MoucKa nuteparypa: 1, 2,
JTAHHBIX U UX aKTUBHBIX Cy0amnepTyp Ha cepuu 3
PEKOHCTPYKLUS JaHHBIX MOJyYSHHBIX alallTHBHOM 3

ONTHUKOM. J[aHbI, pE3yJIbTaThI
HaTypHBIX u3MepeHuid CoHLa Ha
teneckone bBCBT.
6. YuedHO-MeTOAUYecKOe U HHPOPMAINHOHHOE 00ecTieueHne T CIUTIITHHBI
6.1. OcHoBHas1 JIuTeparypa
Ne ABTOp, HA3BaHHME, MECTO M3AaHUsl, H31ATEJbCTBO, IO H31aAHHUA KonnuyectBo
Y4eOHOI M y4eOHO-MeTOANYeCKOH JIUTepaTyphbl IK3EeMILISAPOB
VYmusmkuH C. OcHOBBI Teopu LUGPOBOH 00pabOTKH CHTHAJIOB.
1 | YueGuoe mocobue. Mocksa: TexHochepa, 2017. - 512 ¢. -ISBN 978-5- 2
94836-484-1
2 Maiixn Jloycon I[Iporpammupyem Ha Python. Canxt-IletepOypr: ITutep. 3
2018. - 416 c. -ISBN 978-5-496-01071-9
JI. Pyb6anos, II. Youna, Padasns I'oncanec, Puuapn Byac Lludposas
3 | obpaboTka n3o0paxenuit. Mocksa: TexHocdepa, 2012, - 1104 c. -ISBN 3
978-5-94836-331-8
6.2. lonoiHUTeILHAS JUTEPATypa
Ne ABTOp, Ha3BaHNE, MECTO U3IAHNS, U3/1aTeJIbCTBO, IO/ U3IAHUS KoanuecTBO
y4eOHOH M Y4eOHO-MeTOAMYECKOM JTUTEPATYPhbI IK3EeMILISIPOB
1 | Ymusmxkua, C. B. Teoperndeckue OCHOBBI IHM(PPOBOH 00pabOTKH U
IIPEJCTaBICHUS CUTHAJIOB: yueOHoe nocobue / C. B. YMmusmkuH. - Mocksa
: Texnocdepa, 2012. - 368 c. - Pexxum gocryma: IbC "Aiidyke" - ISBN
978-5-94836-318-9
2 | Jxkuran, B.M. AnantuBHas GUIbTpalusi CUTHAJIOB: TEOPUS U AITOPUTMBI

[Tekct] : mayunoe uznanue / B. U. Ixuran. - M. : Texnocdepa, 2013. -
s ua. ; 25 cm. - (Mup nmudpoBoii 06padbotku). - bubmauorp.: c. 505-

527 c.
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520. - [Tpeam. ykas.: c. 521-527. - ISBN 978-5-94836-342-4.

3 | Tomncon, A. Puuapa. Uutepdepomerpus U CUHTE3 B PagdOACTPOHOMHH
[Tekct] : nayunoe uzmanue / A.P. Tommcon ; J[.M. Mopan, /[.Y. CBeHCOH.
- 2-e u3n., nepepad. u pom. - M. : @usmaraut, 2003. - 624 c. : un ; 24 cMm. -
ISBN 5-9221-0015-7.

6.3. IIpogeccuoHabHBIE 0a3bI JaHHBIX, HCIIOJIb3yeMble NIPH OCYLIEeCTBICHUHN

06pa30BaTeJIBHOFO nmpouecca mo IMCIHUIIJIMHE:

e  http://ssrt.iszf.irk.ru/indexru.shtml

e Apxus HaOIIoACHUI pagnoacTpoPpu3nIECKOit obcepBaropuu NC3® CO PAH
(http://badary.iszf.irk.ru/)

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

e Hayunrie JTAaHHBIE (Matepuaisr) M3/IaTeNTbCTBA Cambridge University Press
(http://www.cambridge.org)

6.4. UndopmaunonHbie, HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble MPU
OCYIIEeCTBJIEHHH 00Pa30BaATEILHOI0 NMpoLecca Mo TUCHUILINHE:

o Hudopmanuonno-cripaBounass  uHpopmauus B  Oubmmoreke UHC3® CO PAH
http://irbis.iszf.irk.ru

e TocymapcTBeHHas nyOraHas HayYHO-TEXHUYECKAsI Ooubamoreka Poccun
http://www.gpntb.ru/

e Kypnansl AMepukanckoro ¢uszndeckoro odmectsa http://publish.aps.org/

e HaydyHas OJJeKTpoHHas Oubmmoreka + Poccuiickmii WMunmeke Hayunoro IlutupoBanus
https://elibrary.ru

e MexXIyHapOIHBIA KaTajJor W IIOWCKOBasg CHUCTeMa II0 ITyONUKalmusM B 00JacTh acTpOPU3UKA
http://adsabs.harvard.edu/abstract_service.html

e MexaynapoaHas cucTeMa  WHACGKCHUpoBaHus  myOmukamuii ~ Web of  Science
http://webofknowledge.com

e Hayunble pecypchl 3apyOexxHoro wusmarensctBa Elsevier B.V. — Freedom Collection
(https://www.elsevier.com)

6.5. IlporpammHoOe oGecnieyeHue

JIueH3MOHHOE W CBOOOJHO PpacIpOCTPaHsSEMOE MPOrpaMMHOE oOOecledeHHe, B TOM YHCIIe
OTEYECTBEHHOTO TPOM3BOJICTBA HCIIOJIB3YeMOE TP OCYIIECTBICHHH 00pa30BaTEIbHOTO
npoiiecca 1o JUCIUIIINHE:
e Onmnepanmonnas cuctema Ubuntu 18.04 (cBoGoaHO pactpoctpansiemoe [10)
Od¢ucnsrii maket Libre Office (cBoGoanO pacnpoctpansiemoe I10)
7-Zip (cBoOoaHO pactpoctpansemoe 110)
Adobe Acrobat Reader DC (cBo6oaHO pactipoctpansemoe [10)
Mozilla Firefox 1 (cBoboano pacnipoctpansiemoe 110)
VLC Mediaplayer (cBoGonHO pactipoctpansemoe 110)
K-Lite Codec Pack (cBo6oxHO pacmpoctpansemoe I10)
Onepanuonnas cucreMa Microsoft Windows 10 Pro
Cepaep BuneokoHdpepeniicssu Jitsi Meet

7. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

B ydeOHOM mpolecce HUCHONB3YIOTCS KaK aKTHUBHBbIE, TaK HMHTEPAKTUBHBIE (DOPMEI
IIPOBE/ICHUS 3aHATHM.
WNuTepakTuBHBIE POPMBI BKIIIOYAIOT B CEO:
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° Jlexum;

° TBopueckue 3aganus B popMe U3II0KEHHUS TPOOIEMHOTO MaTepHaa;

[ J prrIHOBBIe OLCHKU W B3aUMOOLCHKH: 4 MMCHHO PCUCH3UPOBAHUC aCIITMPAHTAMU
BBICTYIUICHUH JPYT IpyTa.

° [IpoekT — KOMIUIEKCHOE 3aJjaHhe TNpopadaThIBAEMOE HECKOJIBKO 3aHATHH,

YUUTBIBasi paboTy Ha JOMY, 110 OKOHYaHUIO KOTOPOU MPEIOCTABIISAETCS MTUCbMEHHBIN OTYET.
AyIUTOpHBIE 3aHATHS TPOBOJATCS B HWHTEPAKTHBHOH (opMe C HCHOIB30BAHUEM
mynsTuMeanitnoro ooOecnedenus (IIK, mpoekrtop). IIpe3eHTanuu mnoO3BOJNSIOT KayeCTBEHHO
WUTIOCTPUPOBATh AyIUTOPHBIC 3aHATHS cXeMaMu, (opMyiamH, YepTekaMu, PUCYHKaMU U
CTPYKTYpUpOBaTh MaTepuai 3aHsATHs. OJEKTPOHHAs MpPEe3eHTalusi TMO3BOJSET OTOOpa3uTh
IIPOLIECCH] B AMHAMMKE, YTO yJIydlIaeT BOCIPUITHE MaTepUaa.
CamocTrosTenbHas paboTa BKIIOYAET B ceOsl:

o dopmynupoBaHue NPOOJIEMHBIX BOINPOCOB B PE3YJIbTaTe CAMOCTOSTEIHLHOTO
W3Y4YEHUS TEMBI C IPUBIIEYEHUEM OCHOBHOM U JTOMIOJHUTEIBHOM JINTEPATYypHI;

° MOUCK HAYYHO-TEXHHYECKOW HH(OpPMAIMK B OTKPBITBIX HMCTOYHHKAX C LEJbBIO
aHaJIM3a U BBISBJICHUS KIIFOUEBBIX OCOOCHHOCTEI;

) KOHCIIEKTUPOBAHUE;

° BBITNIOJTHEHHE Ta00PATOPHBIX U MPAKTUYECKUX PabOT.

[Tpu HE0OXOIMMOCTH, B TIpOIIecCe pabOThI HAJ 3aJaHUEM, ACIIMPAHT MOXKET ITOJTYIUTh
WHAUBUAYAIbHYIO KOHCYJBTAIUIO Y TIPETIOAaBaTels.

8. MarepuaibHO-TEXHUYECKOE o0ecriedeHne U CHUIIHHBI (MOIYJIA)

Jus  oOydeHUsT UMEIOTCS CICIUAlbHbIC IOMEUICHUs [UIS TPOBEICHHS 3aHSATHI
JICKOMOHHOI'O0 THUIIA, CCMHMHAPCKOI'O THIIA, TPYIIIOBBIX W HWHAWBHUAYAJIbHBIX KOHCYJII)TaIII/H\/JI,
TEKYIIEr0 KOHTPOJIS U TIPOMEXYTOYHON aTTEeCTAIINH, & TAKXKE IIOMEIICHHS [ CAMOCTOSTEIIbHOM
paboThL.

CrneuuanbHble  TMOMEIIEHUS  YKOMIUIEKTOBAaHBI  CIIEUAIM3UPOBAHHON  Mebernblo,
TCXHUYCCKUMHU CPCACTBAMHA O6y‘-I€HI/I$I, CIIyXallluUMHU IJid IpCACTaBJICHUA I/IH(bOpMaIH/II/I OOJIBIIION
ayJUTOPUH, KOMITBIOTEPHBIM 000PYIOBaHUEM.

9. KoHTpPoJIb Ka4ecTBa 0CBOEHHSI MPOTPAMMBI ACIIUPAHTYPHI

Heab kKoHTpOAA — TONy4YeHHE WHMOpPMAIMK O pe3ysibTaTaXx OOydYeHUsS M CTENEHU UX
COOTBETCTBUS Pe3yJIbTaTaM O00yUYeHUS.
IlnannpyemMble pe3yibTaThl OCBOCHUS JUCHUIIMHBI

3HaTh: TEOpEeTUYECKHE OCHOBBI M MaTeMaTHYeCKHil anmapar nu@poBoil 0OpabOTKM CUTHAJIOB,
NpPEJCTaBUMBIX B PA3JIMUHBIX (pu3nueckux ¢opmax (JIEKTPUUECKUE CUTHAJbI, aKyCTHYEeCKHe
CUTHAJIBl U JIp.), METOblI MPEoOpa3OBaHUs CUTHAJIOB B TEJIEKOMMYHHKAIIMOHHBIX CHCTEMaxX —
KOJIMPOBaHUE, CKaTUe, MOYJIAIMIO, (hOopMaThl MpeicTaBIeHUs MH(popMaruuy;

YMeTh: BbISIBISITh KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH (PU3NYECKUX SIBJICHUH, pealn30BbIBaTh Ha
TUIOBBIX U CHEIHATU3UPOBAHHBIX NMPOIPAMMHBIX CPEJICTBAX METObl U aITOPUTMbI LIHU(PPOBOI
00paOOTKM CHUTHAJIOB, YMETh ONTUMHU3UPOBATh MOJAXOAbl INPU H3MEHSIOIIMUXCS alpPHOPHBIX
CBEICHMUSX;

Baaners: HaBbIKaMHM HCIIOJNB30BAaHMSI COBPEMEHHBIX METOJOB U TEXHOJIOTUH 1u(POBOM
00pabOTKM CUTHAJIOB, a TAaKXKe METO/JaMu 00pabOTKH JaHHBIX M HaBBIKAMHU WX CHCTEMaTH3alluu
U aHaJIM3a.

Texkymmii KOHTPOJIb

Texymuii KOHTPOJIb YCHEBAEMOCTH AacHHUpaHTa, T.€. MPOBEpPKa YCBOEHUs Y4eOHOTo
MaTepuaia, perysipHO OCYIIECTBISETCS HA MPOTHKEHUHU ceMecTpa. TeKymuil KOHTpOIb 3HaHUI
00y4aromuXxcsi OpraHu30BaH Kak YCTHBIN TPYIIOBOM OIPOC ¥ TECTUPOBAHUE.

12



Tekymass camocrosiTenbHas paboTa acmupaHTa HampaBlieHa Ha yriayOlieHHe u
3aKpeIICHUE 3HAHUH, U pa3BUTHE MTPAKTUYECKUX YMEHHI aClIMpaHTa.
OObeKkTamMu OIICHUBAHUS BBICTYIIAOT:
e VYyeOHas AWCHUIUIMHA - AKTUBHOCTh HAa 3aHATHSAX, CBOEBPEMEHHOCTH BBITIOJHCHHUS
Pa3JIMYHBIX BUAOB 33/IaHUH, IOCENIAEMOCTb 3aHATHI;

e C(CrereHb YCBOCHUA TCOPETUUCCKUX 3HAHH.

Xapakrepuctuka OC 15151 o0ecniedyeHus1 TEKyero KOHTPOJIsi 0 AN CHUIJINHE

Pa3zpgen/Tema

OoC

Conep:xanue 3a1aHusl

Pazgen 1. Bpoguwlii Kypc.
OCHOBHBIE OIIPEIENEHNUSI.

YcTHBIM onpoc

Juckyccusi, yCTHBIH onpoc.

Paznen 1. OcHOBHBIE
aJTOPUTMBI 00pabOTKH
CUTHAJIOB HA KOMITBIOTEPE.
JIuCKpeTHBIC CUTHAJIBI.
JluckpeTHOE TIpeoOpa3oBaHue
Oypse ([I1D)

Pemnrenne 3amau

Peunlenne TUNOBBIX TeopeTHYECKHMX 3a1a4
B XO/€ MpaKkTH4ecKWx 3aHaThi. Pabora y
JIOCKH.

IIpoeKkT KOMIIBIOTEPHOI0 NPAKTHKYMA:
Jano: Hudposas 3aImch
THJIPOaKyCTHYECKOTO CUTHasa
nuTenbHOCTh0 1.03 ¢. CurHan moiydeH ¢
MOMOLIBI0  CHELUAIU3UPOBAHHOTO  4-X
KaHAJIBHOTO IIpUEMHUKAa Ha o. baiikan c
rnyounsl 150m. [lar kBaHTOBaHUS CUTHANA
— 5 MKc.

Heob6xomumo HaTMCcaTh poTrpaMMmy,
KOTOpasi a) CYMTBHIBACT CUTHAI U3 Qaiina; 0)
BBIYHUCIISICT TaKHE XapaKTEPUCTHKH CUTHAla
KaK: MaTeMaTHYECKOe OKUJIAHHE,
JUCTIEPCHUIO; B) TPOU3BOAWT BBIYMCICHUE U
MOCTPOCHNE B BUAE TpapuKoB (QyHKIUU
KOppe/SIIMUM MEXIy IapaMH IPUEMHBIX
KaHajJoB; I)  BBINOJHSAET  OIEPaIHIo
yCpEeIHEHHS CUTHAJIA 110 TPEM TOYKaM.
KouTpoabHbie BOnpochI:

a) CurHail uMeeT YacCTOTHBIH CIIEKTp,
orpanuueHHbI yacrorot f max= 50 x[m.
Kakum  momkern  ObITh  BBIOpaH  Imar
KBaHTOBaHMsI CHUTHAJIa 110 BpeMeHH (TP €ro
npueme), 4YTroObl  00ECIEeYHTH  YCIOBHUE
OTCYTCTBHS NOTEPh MHOpMaIUn?

06) CurHana perucTpupyercss HIpPUEMHBIM
ycTpoiicTBoM B TedeHue 10 c., TUCKpETHBIE
OTCYETHI CUTHAJIa CHUMAIOTCS Yepe3 Kax/ble
10 wmxc. KakoBa mnpenenbHas 4actroTa
CUTHaJa f max MOXET OBITH
3aukcupoBana. Kakoe paspemieHne 10
gactore Oyzaer oOecrmeynBaThCsi B 3TOM
ciayqae?

OTtueT 1 06CyKIeHNE Pe3yJIbTATOB.

Paznen 1. CnexTpanbHbIit
aHanu3 ¥ QUIbTpaLus
CHTHAJIOB.

BecoBble okOHHBIE QYHKIINH

Penrenue 3amau

Pemenne THMOBBIX TEOPETUYECCKHUX 3ada4
B XOJC IPAKTUYCCKUX 3austui. Pabora y
JOCKH.

IIpoekT KOMNIBLIOTEPHOI0 MPAKTHKYMa:
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lano: HaGop  TecToBBIX  CHTHAJOB
(cMHYCOUIAbHBIA CHUTHAJ, CHHYC + OCIIbIi
IIyM ¥ TA.) TNPEACTaBICHHBIX B LU(PPOBOI
¢dopme. lludpoBas 3ammchk paauomoToKa
ConHrla Ha JIWHE BOJHBI 5.2 cM  (mar
KBaHTOBaHUA 1.6 cek, mepruoa HaOIIOACHIS
8 gacoB) B hopmare fits.

Heob6xomumo HaNHCaTh poTrpaMMmy,
KOTOpasi COBEPIIAET CIEAYIONINE IeHCTBHS:
a) CUUTHIBACT CUTHaNbl u3 (Qaiinos; O0)
BBINOJNHAET mpsAMmoe BII® Haxg TecToBhIMU
CHUTHaJaMH W BBIBOJWT PE3yNIbTaT B BHIE
rpagukoB  (CHEKTPHI  MOIMHOCTH);  B)
¢WIBTpyeT CHEKTPHl B 3aJaHHOW MOJOCe
gacToT (tum  ¢uibTpa TO  BEIOOpY
MMOJIB30BATEIsI) W TMPOU3BOAUT OOpaTHOE
JII®D. Ucnonk3ys HapaboTaHHBIN MaTepHa,
BBIMIOJIHUTD ~aHAU3 CIEKTpa peajbHOTO
paarocurHana. BrisBuTh OCHOBHBIE
CBONCTBA CIIEKTpa. B Ka4ecTBe
JIOTIONTHUTENIBHOTO  3aJaHusl TpeAsiaraeTcs
MMOCTPOUTH CKOJB3ANINI CHEKTP MOIHOCTH
paarocurHana UCTIOB3YS METOT
MOCTPOCHUS TIEPHOIOTPaMM Y dITya.
KouTpoabHbie BOonpochl:

a) [loxaxwure, uTo mpeodpazoBanue Oypbe u
o0OpaTHOE IpeoOpa3oBaHUE CYTh JIMHCHHBIC
orepanu.

0) OOBSICHUTH, B YeM 3aKIIOYACTCS CMBICI
NPUMEHEHUSI OKOHHOTO INpeo0pa3oBaHus
®Dypbe 1 OKOHHBIX BECOBBIX (PYHKITUIA.

B) Omnpenenure MakCUMalbHBIA pazmep M
OKHA  CKaHUPOBaHMUS, TMPH  KOTOPOM

MPEATIOYTUTEIICH MIPSIMOMA AITOPUTM
BbIUMCIEHHUA CBepTKH, ecnmu N = 2048, a
HUCXOJIHBIE aHHbBIE TaKOBBI X=

KXy Ay—g X1 X X Ay Xy

]

el Hy-a
nu saapo  ceeptku  G=[

Byl By
] xOMILIeKCHBIE.

Otuer u 00cy:KIeHHE Pe3yJIbTATOB.

Paznen 1. Jlunetinas
nudposas 00padboTKa
CHTHAJIOB C TIOMOIIBIO

(GUIBTPOB.

Pemenue 3amau
PacuetHo-rpaduueckas
pabota

PemieHue TMIOBBIX TEOPETHYECKHX 3a4a4
B XOJie TpaKTHYecKux 3aHsTHd. Pabora y
JIOCKH.

PacueTHo-rpaduueckass  padora  nis
KOMIILIOTEPHOI'0 NIPAKTHKYMaA:
KoncrpynpoBanue mpoctedmmx mudpoBhIX
¢wibTpoB. ['eHepalsi TECTOBBIX CHUTHAJIOB.
DunbpTpanys.

OTueT u 06CyKIeHNe Pe3yJIbTaTOB.

Paznen 1. AmMmumryaaas
Moyisius. PasHoBHIHOCTH

Pemenue 3amau
PacuerHo-rpaduueckas

PemieHne THNMOBBIX TCOPECTHYECCKHUX 3adaYd
B XOAC MPAKTUYCCKUX 3ausaTuii. Pabota y
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AMILTUTYTHON MOTYJISLIUU.
daz3oBas 1 yacToTHAS

MOTYJISIIIAS
Hemomynsmst. Crioco0bt
MOJYJISIIIAN,  HUCTIOJIb3yeMbIC

TIpH Tiepenavye HHPOpMaIiu.

pabora

JOCKH.

IIpoeKkT KOMIILIOTEPHOr0 MPAKTUKYMA:
HeoOxomumo  cMoAenMpoBaTh  CHCTEMY
nepenaun WHGOPMAIMH 10 paJAHOKaHAITY,
KOTOpasi COCTOWT W3 TepelaTynKa CHUTHaja,
KaHajla CBS3M C QIIUTHBHBIM  OCJIBIM
rayCcCoBbIM IIIyMOM, NpPHUEMHHKA CHUTHaja.
[lepemaTank BritOYaeT B ceOS HCTOYHHK
COOOILICHUST U MOAYJATOP paAMOCHTHANA, a
MPUEMHUK - BXOJHOW IOJIOCOBOW (UIBTP,
neMoayasTop panuocurnana, GHY.
Orobpazuth TpadWKd  BpPEeMEHHBIX |
CIICKTPAJILHBIX ~ (DYHKIMHA Ha  BBIXOJC
Kaxgoro Omoka. Ilapamerpsl cucTeMbl
nepeavn MPUBEICHBI HIDKE:

Ucrounuk curHama - TapMOHUYECKUI
CHTHAJ IO 3aKOHy CHHyca B TpeTheil
creieHn ¢ uvacrorod 130 T'u. Bug
MOAYJIALMU - (a3oBas MOXIYJALUSA C
uHaekcoM moxyisiiuu 4. Hecymas yactoTta
3 kl'm. Ornomenue curHan/mym 9 nb.
UHactota auckperuzanuu 8 kl'w.

OTuet u 00CyxK/1eHHNE Pe3YIbTATOB.

Paznen 2. OcHOBBI
PEKOHCTPYKIIUU CUTHAJIOB.
ANTOpUTMBI aJanTUBHOU
(GuIbTpan CUTHAIOB

Penrenne 3amau
PacuetHo-rpaduueckas
pabota

Pemenne THIOBBIX TeOpeTHYECKHX 3a1a4
B XOJi¢ TpakTHYecKux 3aHsTHd. Pabora y
JIOCKHU.

IIpoeKkT KOMNBIOTEPHOT0 MPAKTHKYMA:
Paguocurnan oT HaOI0maeMoro o0OLEKTa
YAOBJIETBOPSIET YPABHEHHUIO BU/IA:
H(u)*F(u)=G(u) +N(u)

rie H - nmepenarounas — GyHKIus
paauoreneckona, F — nctunusiii curnan, G —
HaOmoaeMblil curHal, N — cTallmOHapHBIN
rayccoB IIyM; * - 3HaK orepaTopa CBEpPTKH.

Heobxomumo HaNMCcaTh poTrpaMMmy,
KOTOpast Ha  OCHOBE NPUMEHEHHUS
ONTHUMAIEHOTO ¢bupTpa Bunepa

MIPOU3BOMT OIEPAIMIO O0paIEHUs] CBEPTKU
M JIaeT OICHKY MUCTHHHOTO CHUTHayia. Takke
HEOOXOJUMO HCCIIEIOBATh BIMSHHE IIyMa
Ha KayeCTBO BOCCTAHOBJICHHOTO CHTHAJIA.
Jlanel B BHJE MAacCHBOB JIaHHBIX: a)
HaOII0AaeMBIN CHTHA, 0) HCTUHHBIA CHTHA
(mns TecTOoB aNropuTMa); B) NEepenaTodHas
(GYHKIUS paInOTENECKOTa.

OTtueT 1 06CyKIeHNE Pe3yJIbTATOB.

HpOMe)KyTO'-lHaﬂ aTTecranus

[IpoMexxyTouHass arrecTtauust AaclUPAHTOB MO JAUCUUIUIMHE OCYILUECTBISETCS IO
OKOHYAHUIO JUCITUIUIMHBI, B BHJIC 3a4€TOB B COOTBETCTBUU C TpadukoM ydeOHOTo mpolecca.
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I[J'DI AOMYCKa K 3a4€Ty CTYACHT JOJI’KCH BBIIIOJHUTL BCC MPAKTHYCCKUC 3alaHUA. B cjydac
HaJIU4Hs y4eOHOM 3a10JDKEHHOCTH (TIPOIYIIEHHBIX 3aHITHI U (MJIM) HEBBITTOJTHCHHBIX 3aJIaHUM ),
aClIupaHT OTpa6aTLIBaeT MMPOMYHMICHHBIC 3aHATHUA U BBIIIOJIHACT 3aJaHUs.

Bomnpocsl qu1s 3a4era

- Knaccudukanus curnanon
- OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKHU CUTHAJIA
- Pan @ypee. [IpeobpazoBanne Oypne. Koppensimonnas hyHKIms
- Teopema IlapceBans
- JluckpeTHble U MHTErpajbHbIE MIPE/ICTABICHUS CUTHAJIOB.
- Amnanoro-mudppoBoe u 1udppo-aHaiorooe rmpeodpasoanue. Teopema KorenbHHKOBA.
Yacrora HalikBucra.
- Cnextp muckperHoro curaana. CyoaucKpeTu3anus CUTHama.
- JIMCKpeTHBIN OCIbIi IyMm.
- Huckpernoe npeodpazoBanue Oypoe (II1D).
- BoccraHoBieHne HENpepbIBHOTO cUrHaia ¢ nmomoubio JI1D.
- Anroputm 6sicTporo AI1D (BIID).
- Dddexr ['n66ca
- Meron Yamnua
- CHoexTp IUCKPETHOTO CIIy4ailHOro mpoiiecca
- Jluneiinas nudposas 00pabOTKa CHTHAIOB C TIOMOIIBIO (HUIBTPOB
- OuabTphI IEPBOTO U BTOPOTO MOPSAIKA
- Tlonstue cBeptku. OOpanieHNE CBEPTKH.
- AMmnuTyaHas MOIYJSIUS.
- @a3o0Bas ¥ YaCTOTHASI MOTYJISLIUS
- Hdemonyisinus.
- OnTumanbHbI GunsTp Bunepa.
Tunosble 3a7aHus 1JIs 3a4eTa

1. OcHoBHBIE AITOPUTMBI 00paOOTKM CUTHAJIOB HAa KOMIIbIOTEpe. JIMCKPETHBIE CUTHAIIBI.
Jano: 1ludposas 3amuch THAPOAKYCTHYECKOTO CHTHanma mrenbHocThio 1.03 c. Curnan
HOJY4YEeH C IMOMOIIBIO CIENUATN3UPOBAHHOIO 4-X KaHAJIbHOIO NpUEMHHKAa Ha 0. baiikanm c
riyounsl 150mM. llar kBaHTOBaHMSI CUTHANIA — 5 MKC.

Heo6xonnMo Hammcate mporpaMmy, KOTOpas a) CUMTHIBACT CUTHad U3 (aiina; 6) BbIYMCIIET
TaKWe XapaKTePUCTUKU CUTHAIA KaK: MaTeMaTHYECKOe OKUAAHWE, TUCIEPCHIO; B) TPOU3BOIHUT
BBIYUCIIEHHE M IOCTPOCHKE B BUJE IPa(UKOB (PYHKIUN KOPPEIALMH MEXKAY MapaMu MPUEMHBIX
KaHAJIOB; T') BBITIOJHSIET ONEPALUIO YCPETHEHHS CUTHAJA MO0 TPEM TOUKAM.

Koumponvuvie sonpocwi:

mex Fmﬂx _

a) Curnan mMmeeT 4acTOTHBIA CIEKTp, OrpPaHUYEHHBIM 4acTOTON i = 50 xI'u. Kakum

JIOJDKEH OBbITh BBIOpaH IIar KBAaHTOBAaHUS CHTHAJla MO BpPeMEHM (IIPU €ro IMpHeMe), YTOObI

o0ecnevnTh yCI0BUE OTCYTCTBUS OTEPh MHPOpMAIUU?

6) CurHan peructpupyercs HpUEMHBIM YCTpoicTBOM B TeueHHe 10 c., AMCKpETHBIE OTCUETHI
Frne

X FOX
CHUTHaJla CHUMArOTCs yepe3 kaxasie 10 Mkxc. KakoBa mpenenbHas 4acToTa CHUTHala

MOXeT ObITh 3adukcupoBaHa. Kakoe paspereHue mo 4dactoTe OyAeT o0ecrnedrBaThCS B 3TOM
ciyqae?

2. CrnexTpaiabHbIi aHAJINU3 U (PUITBTPALIKS CUTHAJIOB

Hano: HaGop TecTOBBIX CUTHAJOB (CHMHYCOMJAJbHBIM CHUTHAJ, CHHYC + Oenblii myMm U TI.)
npeAcTaBiIeHHBIX B mudpoBoit ¢opme. [ludporas 3amucek paamomnoroka CoyiHIIA HA JJIUHE
BOJIHBI 5.2 cM (1rar kBaHTOBaHHA 1.6 cek, nepuoj HaOmoaenus 8 yacos) B popmare fits.
HeoOxonumo Hamucath MporpaMMy, KOTOpasi COBEpIIAET CIEAYIOUINe JeUCTBUS: a) CUUTHIBAET
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curHanel U3 Qaitnos; 0) BeimonHseT mpsimoe BIID Hag TecTOBBIMH CHUTHAIAaMH W BBIBOJIUT
pe3ynbTaT B BUjE IpaguKOB (CIEKTPHI MOITHOCTH); B) GUIBTPYET CHEKTPHI B 3aJaHHOU TOJIOCE
gacToT (Tun (uiIbTpa 1Mo BBHIOOPY MOIb30BaTeNsA) M mpou3BoauT obpartnoe BIID. Mcmonbiys
HapaOOTaHHBII MaTepual, BBIIOJHUTH AHAIM3 CIEKTPAa pPEalbHOrO paJuOCUTHaja. BBIABUTH
OCHOBHBIE CBOICTBA CIIEKTpa. B KauecTBe NONOJHUTEIBHOTO 33aHUs IPEIAraeTcsl IOCTPOUTD
CKOJIB3SIIMM CHEKTP MOIIHOCTU PaJHOCUTHAIA, UCIOJIB3YSl METOJ MOCTPOCHHUS MepUuoI0rpaMM
VYamnua.

KoumponsbHuie sonpocuwi:

a) Ilokaxute, 4yro mpeoOpazoBanne Pyppe W oOpaTHOE NpeoOpa3oBaHHE CYTh JIMHEHHBIE
orepanuu.

6) OOBSICHUTB, B UEM 3aKJIIOYACTCS CMBICI NMPUMEHEHUS OKOHHOTO mpeoOpasoBanusi dypre u
OKOHHBIX BECOBBIX ()YHKITUH.

B) Onpenenute MakCUMaJIbHbIN pa3Mep M OKHa CKaHMPOBAHHUSA, IIPU KOTOPOM MPEANOYTUTEIEH
NPSMOM aJITOPUTM BBIYMCICHUSI CBEpPTKH, eciau N = 2048, a uCXO/IHbI€ JTaHHBIE TAaKOBBI X=[

Ap Xy Ay—p A1 Y Ay- Xy Hp bty Bu-18p 81 Hy-1
] m sgpo cBeprku G=[ ]

KOMILJIEKCHBIE.
3. Moaynsauus-aeMoayIsus IpOCTENIINX CUTHAIOB

HeoOxonumMo cMmoienupoBath cucTeMy mepefadyd HHQOpMalMHU MO paJdoKaHaly, KOTopas
COCTOMT M3 IepeJaTuMKa CUTHajla, KaHaja CBSI3U C aJJINTUBHBIM OEJbIM rayCCOBBIM IIYMOM,
npueMHHuKa curHana. IlepemaTduMk BKIIOYaeT B ce0s HMCTOYHUK COOOIICHHUS W MOAYISITOP
paznocurHana, a MPUEMHHK - BXOAHOH MOJI0OCOBOM (GMIIBTP, AEMOAYJISATOP paanocurHana, GHY.
Oto0pa3uth rpadukud BpEMEHHBIX U CIEKTPalIbHBIX (YHKIMNA Ha BBIXOJE KaXKIOro OJoKa.
[TapameTpsl cUCTEMBI IEpEAUYN TPUBEAECHbBI HUKE!

HcTouHMK cUTHANa - TApPMOHUYECKUNM CUTHAJI 10 3aKOHY CUHYCA B TPEThEH CTENEHU C YaCTOTOU
130 T'n. Bux moxyssituu - hazoBast MOTy AIMs ¢ HHAEKCOM Moayisinud 4. Hecymas gacrora 3
k['11. OtHomIeHue curnan/mym 9 n1b. Yacrota nuckperusanuu 8 k.

[TpoBepsiembie kommeTenmuu: OITK-1, TIK-1, ITK-2

4. PeKOHCTPYKIIMSI CUTHAJIOB. AJITOPUTMBI aJaNTUBHON (DUIBTPAIIUN CUTHAJIOB

Paguocurnan ot Habmo1aeMoro 00bEeKTa yAOBIETBOPSAET YPaBHEHUIO BUA:

H(u)*F(u)=G(u) +N(u)

rae H — nepenarounas ¢yukmus paauoreneckona, F — uctunHbli curnan, G — HaOIr01aeMbli
curHai, N — cTallMOHapHBIN TayccoB IIyM; * - 3HaK OllepaTopa CBEPTKH.

HeobOxonuMo Hamucarh nmporpammy, KOTopasi Ha OCHOBE MPHUMEHEHUsI ONTHUMAaJbHOrO (uiIbTpa
Bunepa npousBoguT omepanuio oOpalieHus CBEpTKM M JaeT OLIEHKY HCTHHHOTO CHUTHAala.
Takxke, HEOOXOUMO HCCIEAOBATh BIMSHHME IIyMa Ha KaueCTBO BOCCTAaHOBJIEHHOTO CHUTHAJA.
JlaHbl B BU/Ie MAacCHBOB JaHHBIX: a) HAOMIOAaeMbIil CUTHAJ; 0) UCTUHHBIM CUTHAN (JUIS TECTOB
aIropuTMa); B) epenaTouHas QyHKIUS paJuoTeIecKorna.

Kpurepun onenku:

- OLIEHKA «3aYTEHO» BBICTABIIAETCS ACIUPAHTY, €CIM OCHOBHOM MaTepHall yCBOEH, aCIUPAHT
npuoOpen HeoOX0AUMbIe 3HAHUSI U YMEHUS,

- OLICHKA «HE 3aYTEHO» - €CIIM OCHOBHOM MaTepuaj YCBOEH HENOCTaTOYHO, AaCIMpPaHT HE
npuoOpen He0OXOAUMBIX 3HAHUN U YMEHUHN
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