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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
Hay4HOH crienmansHocTH 1.16.18. Hayku 06 atmocdepe u xiumare.

JucuumnuHa sSBiseTcss 00s3aTeabHON UIsl 00y4arolMXcs B aclUpaHType [0 Hay4HOU
cnenuanbHocTy 1.16.18. Hayku 06 atmMocdepe u kiaumare.

3HaHMS U yMEHUA, IpuoOpeTaeMble aclUpaHTaMH I0CIIe U3Y4YEHUs AUCLMILTUHBI, OyIyT
UCTIONB30BAaThCS Il pelICHHWs] HAay4HbIX 3aJad Ha »JTane MOoJy4YeHHus M 00paboTKu
SKCIIEPUMEHTAIILHOTO MaTephalla, W HampaBlieHbl Ha IMOATOTOBKY K cJaye KaHIUAATCKOIrO
HK3aMeHa U K JajbHEeHIIel HaydyHoi padore.

2. Hean u 33724 JMCHMIIMHBI (MOTYJ151)

Henbto nuctumaunbl «ludgpoBas o0padoTka CHrHAJIOB M H300pa’KeHH» SIBISCTCS
U3YYEHHE TEOPETUYECKUX OCHOB COBPEMEHHBIX METOJOB UM BAXKHEHIIMX aJrOPUTMOB,
IPUMEHSEMbIX IPU KOMIIBIOTEPHOW 0OpabOTKe pe3yabTaToB (PU3UYECKOro HKCIEPUMEHTA,
KOTOpbIE MOTYT OBITh NPEJCTABICHBI B PA3JIMYHBIX (OpMax: DICKTPUUYECKHE CHUTHAIBI,
aKyCTUYECKHE CUTHAJIbl, CTATUYECKHUE U TUHAMUYECKHE N300paskeH s U Ap.

3anauamu qucuuiuivbbl «Hndposas 00padoTka curHajioB U H300paKeHHI» ABIIAETCS:
® U3y4YUTb METOJbl MOCTPOCHMS AJTOPUTMOB, UCIOJIB3YEMBIX NPH pPEIICHUU (U3UUIECKUX
3ajay;
® OBJIQJICTh HABBIKAMHU AJITOPUTMHU3ALIMY U IOCTPOEHUS IPOrpaMM JJIsl pELLIESHUS 3a1a4;
® OCBOWTH (PU3NYECKHE OCHOBHI 0OPAOOTKH CUTHAJIOB U H300PaKCHUH.

3. TpeOoBaHus K pe3yJIbTaTaM OCBOEHHUS AUCHUILINHBI (MOLYJIs)

B nponecce wusyuenus gucuuiuinHel  «l{udpoBasi oOpadoTka CUTHANIOB H
U300paxkeHUil» acOUpaHT JODKEH NPUOOpPECTH 3HAHUS M yMEHUs, HEOOXOIUMbIE AJIs €ro
JanpHeHero npodeccCHoHaIBHOTO CTAHOBJICHHUS, 3 UMEHHO:

3HaTh:

® TEOpPETHYECKHE OCHOBBI M MaTeMaTHYECKHil ammapar nu@poBoil 0OpabOTKH CHUTHAIOB
IPEJICTAaBUMBIX B Pa3IMYHbIX opMax (JEKTPUUECKUE CUTHAJIbI, aKyCTHUECKUE CUTHAJIbI
H 7p.);

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

e 0a30Bble TNPUHUUIBl  [OCTPOEHUS  aNTOPUTMOB, OCHOBHBIE  aJTOPUTMHUYECKHE
KOHCTPYKILUU U CTPYKTYpPBI JaHHBIX;

Ymern:

® BBHISIBIISITH CYILIECTBEHHBIE KOJIMUYECTBEHHBIE 3aKOHOMEPHOCTH (PU3NYECKUX SBICHUI,

peain30BbIBaTh HA TUIOBBIX U CHEIMATM3UPOBAHHBIX MIPOIrPAMMHBIX CPEICTBAX METOIbI

U QJITOPUTMBI IU(GPOBOI 0OPaOOTKU CUTHAJIOB,

® yMETh ONTUMU3UPOBATH MOAXOABI IPU U3MEHSIOIINXCS allPUOPHBIX CBEACHUSIX;
UCIIOJIb30BaTh SI3bIKM  MPOTPAaMMHPOBAHUS, CTPOUTH JIOTMUECKH BBIBEPEHHBIE U
3 PEeKTUBHBIC ATOPUTMBI.

Baajern:

® HaBbIKAMH HMCIOJIb30BAaHUS COBPEMEHHBIX METOJOB M TEXHOJOTUi 1uppoBoil 00pabOTKU

CUTHAJIOB,
® MeToJlaMH 00pabOTKH TaHHBIX U HABBIKAMH UX CUCTEMAaTU3alluH, aHAJIN3a U OCMBICIICHHS.



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 3a0aHUi 36/1
Bu mpoMekyTouHO# 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 OTIpe/ieJIeHus!

bazoBbie 3HaHMA O TpeAcTaBIeHUU HH(OpMAIK B KOMIbIoTepe. OCHOBHBIE TOAXOIBI K
pELICHHIO 3ajlay ¢ MOMOIIbI0 KommbloTepa. Kiaccudukanust cursanoB. DHeprus U MOLIHOCTb
curaana. OCHOBHBIE CTaTUCTUYECKHE XapaKkTepucTuku curHana. Psm dypee. [IpeodpaszoBanue
®ypoe. Koppensunonnas ¢ynkuusa. Teopema IlapceBansa. JluckperHble mnpencTaBieHUs
curHanoB. VHTerpanbHble NpeCTaBICHUS.

1.2. llndppoBbie cUTHAJIBI M Pad0Ta ¢ HUMHU

3ajaun  sA3bIKa MPOTpaMMHUpPOBaHUS MNpu LUPPOBOM 00pabOTKE OJHOMEPHBIX U
MHOTOMEpHBIX curHanoB. KommbroTrepHas cetb. [locTynm K MHTEpHET pecypcaM (IaHHBIM U
anroputMmam). Ompenenenue a”aioro-uu@poBoro u I1Udpo-aHAIOrOBOro MPeoOpa3oBaHUs.
Teopema  KorenpHukoBa.  Yacrora  HaiikBucra.  Crekrp — AMCKpETHOrO  CHTHaJIaA.
Cy6auckperuzanus curHana. [IpeoOpazoBanue ['mibbOepra. JIuckpeTHble CydailHbIE CHUTHAJBI.
Koppensuuonnas matpuna. J{uckpeTHbIi Oenblil nrym.

1.3.CnekTpajbHblii aHaIU3

OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHUS MPUMEHUTENBHO K 3aJauam
00pabOTKM CHUTHAJIOB, TPaQUUYECKOTO MPEJCTaBICHUS M COXpPAHEHHUS pE3yJbTaTOB aHalIM3a
(mepuomorpamm, crekTpoB u TA). PopmaTsl npenacTaBieHus HayuyHbix AaHHbIX (FITS, HDFS5,
TIFF). ApxurexkTtypa NpuioXKeHus: ¥ IPUHLIUIIB MOAYJIBHOIO NMPOrpaMMHPOBAHUS Ha IpUMepe
IIOCTPOCHHS THUIIOBBIX HMHCTPYMEHTOB CIIEKTPAJIbHOIO aHajdW3a CHUTHajIoB. JIUCKpeTHOE
npeobpazoBanue @ypoe (JAI1D). CpoiictBa JIID. BoccraHoBneHne HENMPEPBHIBHOIO CUTHANIA C
nomomeio JI®D. Cesasp [AIID u cnektpa npeobpazoBanus Pypwe. Bzaumocssazs AP u
¢unbrpanun. Jddext ['n66ca. Becopbie oxonnbie ¢pyHkuuu. Ilepuogorpamma. Meton Yamua.
CrnekTp AMCKPETHOTO CilyyaiiHOro npouecca. TeKylre ClieKTpel U UX CBOMCTBA.

1.4 ®uabTpsl

JIuneitnast 1udpoBas 00pabOTKa CUTHAIOB C MOMOIIBIO (GHIBTPOB. OCHOBBI METOJIOB
NapajuleJIbHBIX BBIYMCIEHUN NPUMEHUTENbHO K 3ajade o0paboTku M (UIBTpALMU JaHHBIX
6onbmoro obwvema. COoOpka NPWIOKEHUH ISl pelIeHUs CIEeHUATIM3UPOBAHHBIX —3aj1ad.
UmnynecHas xapakrepuctuka QuibTtpa. OyHkius nepegadd. OUIbTpbl NEPBOIO U BTOPOTO
nopsiaka. @opmbl peanuzanuu 1uppoBeix ¢uibTpoB. IlonsTue ceepTku. OOpalieHne CBEpPTKH.
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HekoTopsie nneanu3upoBaHHbie QUITBTPHI.

1.5 AnanTuBHbIe PUIBTPHI

OcCHOBHBIE TOHATHUS aIANITUBHON 00paboTKu curHanoB. OnTuManbHbN QuisTp Bunepa.
[TonsiTue neneBoi GyHKIMK. ['pagMeHTHBIA TOUCK ONTUMAIBLHOTO pelieHus u T.4. [Ipumenenue
amanTUBHBIX PUILTPOB. BeIpaBHUBAaHUE YACTOTHOW XapaKTEPUCTHKH MPUEMHOTO KaHaJa.

1.6 MoayJasiuusi ¥ 1eMOAYJISIIHsI CHTHAJIOB

AmrutyaHas moxayisuus. Pa3HOBMAHOCTM aMIUIMTYyIHOW wmoxayisuuu. PasoBas u
yacToTHas Monymsauusa.  Maununymsaus. MMmynbcHo-KogoBasgs Moxyisuus. JleMomynsnus.
CriocoObl MOAYIISIIIMY, UCTIOJIb3yEMBbIC MIPH Mepeaaue HHPOPMAIIH.

Pa3nes 2. OcHoBbl nugpoBoii 00padoTkH N300pakeHn i

2.1 Beoauble onpenenenusi. [leppuunasi oopadoTka u3o0pakeHuit

udposoe nzodpaxenue. [leppuunas o0padoTka nzo0pakeHuii. TexHuyeckne cpeacTna
00paboTkn m3ob6paxenuii. @opmarel rpaduyeckux ¢aiioB (Ha MpUMEpe aHaIM3a ONTUYECKHUX
ACTPOHOMMYECKHX U PaIM0ACTPOHOMUYECKUX HAOIIOACHU).

2.2 AucTpyMeHThI UG POBOii 00padOTKU M300paKeHH i

Busyanuzanusi 1ByMEpHBIX JaHHBIX: M300pa)k€HHE, KOHTYp, NOBEpXHOCTh. L[BeToBas
nanutpa. llpeoOpazoBanue u300pakeHU B pa3iMyYHbIe CHCTeMbl KoopauHat. IllonsTtue
CrutaifHoB. J[BymepHoe mpeoOpazoBanne Dypbe. YmaneHue myMoB. JIuHEHHBIE (QWIBTPHL
ANTOpPUTMBI TIOMCKA XapaKTEepPHBIX JIMHUA W TOYEK H300paxkeHus. MaTpuila KOHBOJIIOIMH.
Crioco6b1 00paboOTKM TpaHMIl W300pakeHWH. Jpo3us W HapammBaHue. KoHTpacTupoBaHue
nndpoBbix u3zoOpakenuid. IIpeoOpazoBanue Xada. Anropurm Kouam. Pwibtper Jlammaca,
Cob6enst u np. [Ipumepsr.

2.3 ®opMupoBaHMe H300PaKeHUI U3 TAHHBIX U UX PEKOHCTPYKIHA

OcHOBHBIE TPUHIHIBI (POPMUPOBAHHS M300paKeHUH (Ha MpUMeEpax M3 acTPOHOMHUU H
paauoactpoHoMuun). OCHOBHbIE MPHUHIMIBI (HOpPMUPOBaHMS H300pakeHU (Ha MpUMepax u3
aCTPOHOMHHM M PaJAUOACTPOHOMHH).  XapaKTEpHbIE  HMHCTPYMEHTAJIbHbIE  HCKaXCHUS
uzoOpaxenuit. BoccranaBnuBaromuit  @unetp  Bunepa-TuxonoBa. Metonx CLEAN
PEKOHCTPYKIIMU paarouzo0paxkeHnii. Meron MakcuManbHON HTpONUU. METO/T ONTHUMAIBHOTO
omxkura. [Ipumepsr kanubpoBku u 00paboTku cnyTHUKOBBIX u3o0pakeHuit HINODE(XRT),
SDO(AIA), pannomaHHbIX, MOJy4aeMbIX Ha MHOrodactoTHoM CubOupckoM paauorenuorpade
(CPT). Busyanuzanus npoiecca 00pabOTKH JaHHBIX.

5.2. Pa3nenbl TUCHUILINHBI (MOAYJIs1) M BUABI 3aHATHIA

Bcero AyIMTOpPHBIE 3aHATHUS
HaumenoBanue ®opma
Ne HauveHoBaHue TeMbl | 4acoB IMpakTuyeckne | CPC
pasaena Jlekuuu KOHTPOJISA
3aHATHSA

1. | Pasmen 1 BBOHEIA KypC. 2 2 3a4er
OCHOBHBIE OTIpE/ICIICHHSI.

2. | Pazmen 1 Hngposrie curaim u 14 3 4 7 3a4er
paboTa c HUMU

3. | Pasmen 1 CriekTpaXbHBIH aHAIN3 15 4 4 7 3a4eT

4, | Pazmen 1 OunbTpHI 13 3 3 7 3a4eT

5. | Pasmen 1 AanTUBHBIE QIITBTPHI 12 2 2 8

6. | Pasmen 1 Monynanps 1 16 4 5 7 3a4eT
JIEMOTYJISILIUSI CUTHAJIOB
BBoxHble onpeneneHus.

7. | Pazmen 2 lepuanaz obpadotka 24 6 6 12 3a4eT
u(POBBIX
N300paKeHUH.

8. | Pa3nmen 2 HHcTpymenTe! HmprBOI:I 24 6 6 12 3ayer
00paboTKK N300paKeHUH
®opmupoBaHue

9. | Pa3nen 2 n300pakeHM U3 JaHHBIX 24 6 6 12 3a4eT
1 MX PEKOHCTPYKLUS




HTroro (4acwr)

144

36

36

72

HTroro (3.e.)

5.3. Pasznesbl 1 TeMbl JUCHUILINHBI (MO}IyJ’Iﬂ) H MEKIUCHHIVIMHAPHBIEC CBA3H

Ne Ne paziesioB u/Wiim TeM JaHHO# THCHUTLIHHBI,
Ne HaumeHoBaHHe 00ecTieYnBaeMbIX
HEO0OXO0TMMBIX [IJIsl U3Y4YeHHUsI 00eceunBaeMbIX
n/m | (MOCJeTYININX) THCIIUIIJIHH H NPAKTHK
(mocJIeNyrIMmMX) THCIUILTAH
1 | HUccnenoBarenbckas MpakTHKA 1-2
5.4. IlepeyeHb JeKIHOHHBIX 3aHSITHI
Ne Ne pazgesia u Tembl HaumenoBanue TpyaoemkocTh OueHouHble
n/n JUCIHUIITHHBI (MOIYJIsT) HMCIOJIb3YyeMbIX TE€XHOJIOT Uil (4achl) cpeacTsa
1. Pazgen 1, Tema 1 JICKIIUS 2 YCTHBIHN OIpoc
2. Pazgen 1, Tema 2 JICKIIUS 3 YCTHBIHN OIpoc
3. Pazgen 1, Tema 3 JICKIIUS 4 YCTHBIHN OIpoc
4., Pazgen 1, Tema 4 JICKIIUS 3 YCTHBIHN OIpoc
5. Pazgen 1, Tema 5 JICKIIUS 2 YCTHBIHN OIpoc
6. Paznen 1, Tema 6 JICKITUS 4 YCTHBIN OIPOC
7. Paznen 2, Tema 1 JIEKIUS 6 YCTHBIN O1poc
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 J1a00paTOPHBIX padoT
Ne pazgena n
Ne TeMblI HaunmeHoBaHMe ceMHUHAPOB, NPAKTHYECKHUX U Tpynoemkocts | OueHouHble
n/n JUCHHUITUHBI JadopaTopHbIX padoT cpeacTBa
(MonyJist)
OcCHOBHBIE AITOPUTMBI 00PaOOTKM CUTHAIOB Ha IIpoexkrt
1. |Pazgenl, Tema 2 p p P S
KoMmIbroTepe. JIUCKPETHBIC CUTHAIBL. JIUCKYCCHS
HCKpeTHOe ipeoOpazoBanue Oypobe IIpoekTt
2. |Pasgmen 1, Tema 3 Jluckp Peoop P P S
JIICKYCCHS
CrnekTpanbHblil aHaJIM3 U QUIbTPALUsl CUTHAJIOB IIpoexT
3. |Paszmen 1, Tema 3 p b pan P S
JIICKYCCHS
BecoBblie okoHHbBIE (QYHKIHT IIpoexkrt
4. |[Paspmen 1, Tema 3 Py P S
JTIUCKYCCHSI
Jluneitnas nugposast 00pabOTKa CUTHAJIOB C IIpoexT
5. |Pazgenl, Tema 4 wnbp P P S
ITOMOIIBI0 (PUITETPOB JIICKYCCHS
ANTOpUTMBI aJaNTUBHON (QYUIBTPALIUU CUTHAJIOB. IIpoexT
6 |Pasnmen 1, Tema 5 P A b pan P S
OCHOBBI PEKOHCTPYKIIUU CHTHAJIOB JIICKYCCHS
Moaynsiiius curHanoB. CriocoObl MOTYIISIIUN IIpoexr
7. |Paznenl, Tema 6 AV AYIDTI, P S
HCIOJIb3yEMBIC TIPH Mepeaade HHGopMaIum. JUCKYCCHSI
EeMOTYJISAINS CUTHAIIOB. MccnenoBanue CIeKTpoOB IIpoexTt
8. |Paspmen 1, Tema 6 Aemonynsu A P p S
MOy TUPOBAHHBIX CHTIIAHOB JIICKYCCHS
ugppooe nzodpaxenue. [lepsuunas oopadoTKa. IIpoexT
9. |Pa3pmen2, Tema 1 Hudp P P P P S
JIICKYCCHS
®opwmatsl rpaduyeckux GaiaoB (Ha mpuMepe IIpoexrt
10. |Pa3pmen 2, Tema 1 P pad P N (na mpimep POCKT, "
aHaJM3a TaHHBIX HAOJIIOIeHUH). JIUCKYCCHS




Busyanuzamus 1ByMEpHBIX JaHHBIX: H300paskeHNE IIpoexT
11. [Pasnen 2, Tema 2 Y LT ABYMED A P ’ 1 p S
KOHTYD, IOBEPXHOCTb. L[BeToBas manutpa. JCKYCCHS
ITpeobpazoBanne N300paXKEHUH B pa3NUIHbIC
N IIpoekr,
12. |Pazmen 2, Tema 2 |cucremsl koopauHat. [loHsATHE CTITAitHOB. . 1 nekveens *
JBymepHoe npeoOpazoBanue Dypoe. FHCKY
VY nanenue mymoB. JIuneitHbie GUIABTPBL. AJTOPUTMBI
TIOUCKA XapaKTEPHBIX JIMHUN ¥ TOYEK H300parkeHHUSI. IIpoexT
13. |Pa3gen 2, Tema 2 P P P 2 P S
Marpuna konBosoriuu. Crioco0sl 00padOTKH IpaHuI] JUCKYCCHS
n300pakeHwiH. Dpo3usl U HapaIluBaHHE.
ITpeobpazosanne Xada. Anroput™ Kanuu. ©unbTpsr IIpoexT
14. |Pasnmen 2, Tema 2 peodp b p p 2 p S
Jlarmnaca, Co6Gena u ap. [Ipumepsr. JCKYCCHS
OCHOBHBIE IPUHIMITBI POPMUPOBAHUS N300PAKEHUN
Ha NpUMepax U3 aCTPOHOMHHM U PaAHO0ACTPOHOMUN). IIpoexT
15. |Pa3gen 2, Tema 3 ( P P P pal P ) 1 P S
OCHOBHBIE TIOHATHA U ONPEAEICHNUs BOCCTAHOBICHUS JUCKYCCHS
(PEKOHCTPYKIMN) N300paKEHHH.
XapaKTepHbIe HHCTPYMEHTAJIbHBIC NCKAKCHHUS
(TeoMeTprUeckre, pafiOMETPHICCKHE, ITyMOBBIC H
11.). Boccranapnuparomuit ®unetp Bunepa- IIpoexT
16. |Pasmen 2, Tema 3 A.) 1 P p 2 P S
TuxonoBa. Meron CLEAN peKoHCTpyKUHH JIUCKYCCHS
paanonzobpakeHuii. Meron MakcuManbHOM
SHTpONUHU. MeTO ONTUMAJIBHOTO OTXKMUTA.
[Tpumeps! kKanMOPOBKH 1 00PAOOTKH CITyTHUKOBBIX
uzobpaxxennit HINODE(XRT), SDO(AIA IIpoexkrt
17. (Paspmen 2, Tema 3 P ( ), (AIA), 2 P S
paAroaHHBIX, MTOTy9aeMbIX HA MHOTOYaTOTHOM JIICKYCCHS
Cubupckom paguorenuorpade (CPI).
Bmsyanmzanus nporecca 00padOTKA TaHHBIX. [poexT
18 . | Pazmen 2, Tema 3 Y 1 pott P A 1 P S
JIICKYCCHS
*-  acnupaHTbl  JOJDKHBI — IIOKa3aTh  IPENOAABATENI0  3aKOHUEHHYIO, I[PABUIBHO
(YHKLIMOHUPYIOLIYIO IPOTPAMMY, OTBETUTH Ha YTOYHSIOIINE BOIIPOCHI.
5.6. [TepeueHb U coepKkaHNe CAMOCTOSITETbLHO PaGoThI
Ne Tema Bun 3aganue Pexomennyemasi | Bcero
CaMOCTOSATEIbHOI JuTepaTrypa 4acoB
padoThI
1 | Hudpossie Coznanue Hamucats mporpammy o6paboTku OcHoBHas
CUTHAJBI U IIPOTPaMMBI. 3alaHHOTO curHaia. OTBETUTH Ha nuteparypa: 1, 2 7
paboTa ¢ HUMHU [TucemenHas KOHTPOJIbHBIE BoIpockl. Hamucats
pabora OTHYET.
2 | CnexrpanbHslii IIuceMeHHas IInceMEHHO OTBETUTH HA BOIPOCHL: OcHoBHas
aHaJu3 pabota Iloka3zaTe aHAIUTUYECKYIO CBS3b nuteparypa: 1, 2
MEXy CHEKTpaMH aHAJIOTOBOTO U
ouM(ppOBaHHOTO CUTHAJIOB. JlononHurenbHas
OOBSICHUTH BO3HUKAOIIHME IIPH 3TOM | JIuTepaTypa: 1 3
pas3nuuust AByX crieKTpos. [Ipu
KaKOM MHTepBaJie JUCKPETU3alNU
Oyznet HaONFOIATHCSI MOTHOE
nogo0ue cuekTpos?
3 | CnexrpanbHblii Co3nanune Hcnone3ys meron Yomnma, OcHoBHas
aHanm3 MIPOTPaMMBI. MOCTPOUTH JUHAMHUYCCKUH CITEKTP muteparypa: 1, 2 4
[MucbmenHast CYMMBI IBYX T&pDMOHHUUYECKHX
pabota CHUTHAJIOB, UMEIOIIHX Pa3HbIe JomonHuTeNpHAS




gacToThl. MccnenoBars BiusiHIe
NPUMEHEHHUS pa3HbIX BECOBBIX
dyHKIINH Ha pe3ynbTaT (K IpuMepy:
HPSIMOYTOJIEHOE OKHO M OKHO
Xanna). PesympraTsl oopMHUTE B
BUZIE TPapHUKOB.

mteparypa: 1

OUIBTpHI

Cosnanne
MIPOTPaMMEI.
IIucemenHast
pabota

JlaHo: 3a1ymMIIeHHBII
TUIPOaKyCTHYECKUI CUTHAIL.
ITocTpouts creKTp cUrHaia u
OINPENENNUTh YIaCTKU CIIEKTPaA UL
nocieayromei GuibTpamnuu.
[TpumenuTs 1Ba TMIA GUILTPOB
(dacToTa cpe3a 3a1aercs
camoctosTensHo): ®HY u ®BY.
OOBACHUTH NOTYYECHHBIE
pesynbTatsl. Ha nmpumepe ¢azoBoro
¢$unbTpa, peann3oBaTh ITABHBINA
CIBHI CHT'HAJIA [0 OCH BPEMEHHU.

OcHoBHas
auteparypa: 1, 2,
3

JlononHurensHas
mutepartypa: 1

AJanTuBHEIC
(U TPEI

Cosnanne
MPOTPaMMBI.

Hcnone3ys ananTuBHEIA QUIBTP
Bunepa, nponssectu puibTparmio
3amrymieHHoro curHana. C
MIOMOIIBIO arnmapara CleKTpaJIbHOTO
aHaJM3a MPOBECTU KaYECTBCHHOE
CpaBHEHHE CIIEKTpa
(UIBTPOBAHHOTO CUTHAJA C
pe3yabpTaTaMy IPUMEHEHUS
OOBIYHBIX JIMHEWHBIX (QHIBTPOB
(®HY, ®BY). Onucats 0OCHOBHBIE
pa3nuuMs B CIEKTpax, JOCTOMHCTBA
Y HEIOCTaTKH aJallTUBHOTO (QHIbTPa
Bunepa.

OcHoBHas
quteparypa: 1, 2

JlononautenbHas
nuteparypa: 1

Moaynsiuus u
JEMOIYIISIIUSL
CHT'HAJIOB

Co3snanue
MIPOTPaMMEI.
IIucemenHast
pabora.

J1st cmyyasi 0IHOTOHAJIBHOM
MOYJISIIIANA TIOCTPOUTE TpadpuKh
AMIUTUTYAHO-MOIYJINPOBAaHHBIX
CUTHAJIOB JUISL Pa3HBIX 3HAYCHUH
nmapameTpa m (TITyONHBI MOIYJISIINN )
=0,0.5, 1, 1.5; [IpoBeputs, 4TO
MPOUCXOIUT C BOCCTAHOBJICHHBIM
(1eMoIy THPOBAHHBIM) CUTHAJIOM B
ciydae mepeMo Iy Isun?
BBIUKCIIUTS MTHKOBYIO MOIIHOCTb
OJIHOTOHAJILHOIrO curnaja. Kakas
JTOJISI MOIITHOCTH YXOJHUT B CpPeIHEM
Ha (opMHpOBaHHE HECYILIETO
kosie0anua? OOBSICHUTHL OCHOBHBIE
pa3nmaus MexIy (pa3oBoOi H
yacToTHOM Moayssiueit. [Toctpouts
CHEKTp TAPMOHHYECKOTO CHTHAJIA
JUISL cily4asi TapMOHMUYECKOM yriioBon
Moy, OOBSICHUTE, YTO OyIeT
MPOUCXOIUTD CO CIIEKTPOM IPHU
HW3MEHCHUH TTapaMeTpa Iy OHuHbI
MOIyJIsIIMH. Peann3oBars
aAMIUTUTYAHO-MaHUITYIUPOBAHHBII
curHai, st cirydas angasura (0 u 1
- TBOMYHOMH MOCIICIOBATEIBHOCTH).

OcHoBHas
quteparypa: 1, 2

JlononautenbHas
nuteparypa: |

Moaynsiuust u
JEMOTYJISIIUS
CHUTHAJIOB

Cosznanune
MIPOTPaMMEI.

PeanunzoBath anroputm
CHHXPOHHOTO JIETEKTUPOBAHMUS JUIs
citydast AEMOJYISUH aMIUIUTYAHO-
MO/IyJINPOBAaHHOTO CUTHAJIA.
ITokazaTp Ha rpadukax, uto Oyzner
MPOMCXOJUTH IIPH BHECEHUHU OIINOKH

OcHoBHas
muteparypa: 1, 2

JononHurensHas
mureparypa: 1




(1)&3];1 1 4aCTOThl B aﬂrOpI/ITM?

8 BBoansie Cosznanune Ornpenenutb OCHOBHbIE OcHoOBHas
OTIpeeTICHUS. MIPOrPaMMBI. XapaKTEePUCTUKH JUIsl aureparypa: 1, 2,
[epBuunHas NPeITI0KEHHBIX N300pakeHHH: 3
obpaboTka pa3mep, KOJIMYECTBO IIBETOBBIX
1 (poBBIX KaHaJIOB, [NTyOHMHY IBETA. JlononuutenbHas
N300paKeHHH. Paspabotats anroputmsl (QyHKnun) | muteparypa: 1

JUTSL I3MEHEHUS JUCKPETU3alnH 1
pas3penieHns n300pakeHuil.

9 | BBonHbIe Co3nanne W3yanTh CTPYKTYPHI pa3IHIHBIX OcHoBHas
OTIpe/IeIICHUSI. MIPOTPaMMEI. (hattroBBIX (hOPMATOB: TEKCTOBOTO, mureparypa: 1, 2,
[epBuunas [MucemenHas OmHApHOTO, TAOIMYHOTO U 3
obpaboTka pabora. NepapXUuecKoro B MIPUMEHEHNUH K
U (pOBBIX Hay4YHBIM JaHHBIM. OnpenenuTsb JlononuurenbHas
N300paKeHHH. NpPEUMYIIECTBA U HEJIOCTATKH aurteparypa: 1

(hopmMaToB B IPUMEHEHHH K
XPaHEHHIO Hay4YHbIX JIaHHBIX.
Hanucats oTuer.

10 | UacTpymeHTHI Cosnanue [TocTpouTh ABYyMEPHBIN MacCHB OT OcHoBHast
uudpoBoii MPOTPaMMBI. 3aJJaHHON (QyHKLIMM WHTEHCHBHOCTH. | juTeparypa: 1, 2,
00paboTkH [Mucemennast BusyanusupoBath nosrydeHHBIE 3
n300paskeHIH pabora. JTAaHHEBIC B BUE N300paKEHUS C

W30JIMHUSIMU.

11 | UacTpy™mMeHTHI Coznanue OuncTUTh N300paKeHHE, OcHoBHas
udposoit MIPOTPaMMBI. 3aIIyMJIEHHOE IEPHOANIECKUM nurteparypa: 2, 3
00paboTKH CHUTHAJIOM, IPUMEHSISI IBYMEPHOE
n300paskeHIIH npeobpaszoBanne Oypoe. BriBecT

pe3yNbTaT B BUAE JABYX
N300paKEeHUH: OPUTUHAIIBHOTO U
nocie puibTpanuu.

12 | UucTpymeHTsI Co3nanue Pazpabotats nporpammy amns OcHoBHas
uudpoBoii IIPOrpaMMBI. BBIJICTICHUS] 00BEKTOB MEPEIHETO muteparypa: 1, 2,
00paboTKH TUIaHA Ha NPEJUIOKEHHBIX JaHHBIX ¢ | 3
n300paskeHHH Y4€TOM MUHMMAJILHOM JOIyCTUMOM

wionaau oobeKTa. JononautensHas
Bocmnons3oBaThest METOAaMHU nureparypa: 1
OmHApHOI MOP(HOIOTHH IS

pasiesieHHs! TIIOTHO MPUIIETA0IINX

00BeKTOB. Pe3ynpraT oopMuTh B

BUJIE M300paXKEHUsL.

13 | UacTpymMeHTHI HUcnone3ys anroput™m Xada Ha OcHoBHas
ouQppoBOH Coznanue 3aJlaHHOM HOHOTpaMMe, ONPEeAEUTh | JuTeparypa: 1, 2,
00paboTKu IIPOTPaMMBI. Tpexu. IlomydeHHsIit pe3ynsTat B 3
n300paKeHU I BH/JI€ TUHUN HAHECTU Ha UCXOJIHYIO

nonorpammy. IIponenars Ty xe
HpOLEAYPY, UCHIONB3YsI AITOPUTM
Ksuan. OOBSCHUTE OCHOBHBIE
pasnuuusl, ToJIy4aeMbIX
PE3YJIBTATOB.

14 | ®opmupoBanue Cosznmanue O6paboTtats u300paxenue oguuM u3 | OcHOBHas
n300paXeHUH U3 | IIPOrpaMMBlI. Npe/II0KEHHBIX MeTo1oB. Hammecats | nmurepatypa: 1, 2,
JaHHBIX ¥ UX [Mucemennast OTYeT. 3
PEKOHCTPYKIHS pabora.

JononuurensHas
mureparypa: 1, 3

15 | ®opmupoBanne Co3nanue Jano nudposoe n3odpaxenue OcHoBHas
n300pakeHU U3 | IpOrpaMMBsl. PaIoMCTOYHNKA, UMEIOIIETO nureparypa: 1, 2,
JaHHBIX ¥ UX [Mucemennast rayccoBy (opmy. M3o00paxeHue 3
PEKOHCTPYKIIHS pabora. MOJIBEPTHYTO MPOLEYPe CBEPTKH C

}IPIanaMMOﬁ HaIlpaBJICHHOCTHU
Cubupckoro paguorenuorpaga. Ha

JlomomHuTe THbHAS
nuTeparypa: 3




NpUMEpEe HCIOJIB30BAHUS METO/1a
guctku CLEAN (anropurm
Xer6oMa) BBIITOJIHATH TIPOIEAYPY
BOCCTAHOBJICHUSI HCTHHHOTO
pacrpesneneHus paguosIpKOCTH
nctouHnka. OOBSICHUTH PE3yIbTATHI
Takol pekoHcTpykuuu. Ilponenats
Ty 7K€ TPOLEAYPY, AT CiIydasi, KOT/a
B HICXO/IHOE M300paKeHUE BHECEH
6emnslit mryma. IIpocinenurs
3aBUCHMOCTb MOJTy4aeMbIX
Pe3yJIbTaTOB PEKOHCTPYKLIUH OT
BEJINYMHBI BHOCUMOTO B
n300paKeHHE IIyMa.

16 | ®opmupoBanue Co3nanue Hanucats nporpammy, koTopas OcHoBHas
n300pakeHUd U3 | IPOrpaMMBlI. CUUTBHIBACT PaHON300paKeHNUS muteparypa: 1, 2,
JAHHBIX U UX Comnmna (¢popmar FITS), 3
PEKOHCTPYKIHSA noyuerssle Ha CPT. [IpoBectn ux 3

BU3YaJIU3alMIO U IEpBUYHBINA aHanu3 | JlonoiaHurenbHas
(ueHTpHUpOBaHUE, GIIBTPAITUIO H auTeparypa: 3
T.J).

17 | ®opmupoBanue Coznanue Hanucats nporpammy ans OcHoBHas
PI306pa)K€HI/II>'I n3 IIpOrpaMMBbl. BU3YyaJIn3aluy 1mponecca rnoucka JIaTeparypa: 1, 2,
JTAHHBIX U UX aKTUBHBIX Cy0amnepTyp Ha cepuu 3
PEKOHCTPYKIHSA JIAHHBIX TOJIY4YCHHBIX aJallTUBHON 3

ONTUKOMU. J[aHbI, pe3yJIbTaThI
HaTypHBIX U3MepeHuid ConHIla Ha
teneckone bCBT.
6. YueOHO-MeTOaMYecKOe M MHPOPMALHMOHHOE O0ecTiedeHue TUCIUTLINHBI
6.1. OcHoBHas1 JInTepaTypa
Ne ABTOp, Ha3BaHHE, MECTO U3JAHNH, U31ATEIbCTBO, IO U3IAHUSA KoimmuecTBo
y4eOHOH M y4eOHO-MeTOAMYeCKOH JTUTEPATYPbI IK3EMILISIPOB
Ywmusimkua  C. OcHoBbl Teopum 1H(pPOBON 00pabOTKH CUTHAJIOB.
1 | YuyeOnoe mocobue. MockBa: Texnocdepa, 2017. - 512 c. -ISBN 978-5- 2
94836-484-1
2 Maiixn [Joycon IIporpammupyem Ha Python. Cankr-IlerepOypr: Ilutep. 3
2018. - 416 c. -ISBN 978-5-496-01071-9
JI. Py6anos, II. Youna, Padasnbp I'oncanec, Puuapn Byac Lludposas
3 | obpaboTka m3o0paxkenuii. Mocksa: Texnocdepa, 2012, - 1104 c. -ISBN 3
978-5-94836-331-8
6.2. Jlono/THUTeIbHAS JTUTEpaTypa
Ne ABTOp, Ha3BaHHE, MECTO U3JAHNS, U31ATEIbCTBO, IO U3IAHUS KoumuectBo
y4eOHO# ¥ y4eOHO-MeTOAHYECKOI JTUTePATYPBbI IK3EMILISAPOB
1 | Ymusmkun, C. B. Teopermueckue ocHOBBI Lu(ppoBoi 00pabOTKH U
NPEJCTaBICHNUS CUTHAJIOB: yueObHoe nocobue / C. B. YMusmkuH. - MockBa
: Texnocdepa, 2012. - 368 c. - Pexum nocryma: ObC "Aiibykc" - ISBN
978-5-94836-318-9
2 | Jloxuran, B.M. AnantuBHas GWIBTpanusi CUTHAIOB: TEOPUS U AITOPUTMEI
[Tekcr] : HayuHoe uznanue / B. U. Jlxuran. - M. : Texnocdepa, 2013. -
527 c. : un. ; 25 cm. - (Mup uudposoit 06padotkn). - bubmuorp.: c. 505-
520. - Tlpeam. ykas.: ¢. 521-527. - ISBN 978-5-94836-342-4.
3 | Tommcon, A. Puuapa. UnaTepdepomerpuss U CHHTE3 B PaTu0acTPOHOMHUH

[Tekcr] : nHayunoe uznanue / A.P. Tomncon ; JI.M. Mopan, [I.Y. CBeHCOH.
- 2-e u3n., nepepad. u por. - M. : @dusmariut, 2003. - 624 c. : wn ; 24 oM. -

ISBN 5-9221-0015-7.
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6.3. IIpogeccuoHabHBIE 0a3bI JAaHHBIX, HCIIOJIb3yeMble PH OCYLEeCTBICHUH

06p330BaTeJ1bHOFO nmpouecca mo JTMCUUILJIHHE:

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

e ApxuB HaOI0ACHUI panuoactpoduznyeCcKoit oOcepBaTopun NC3o0 CO PAH
(http://badary.iszf.irk.ru/)

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

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

6.4. UndopmaunoHHbie, HHPOPMAIHOHHO-CIIPABOYHBIE CHCTEMbI, HCIOJIb3yeMble MPH
ocyllecTBJIeHHH 00pa30BaTeIbHOI0 NpoLecca Mo JUCHUILINHE:

e Uudopmannonno-cripaoynass ~ uHpopmauus B Oubmumoreke HC3®d CO PAH
http://irbis.iszf.irk.ru

e TocymapcTBeHHas nyOauyHas HAy4YHO-TEXHUYECKast O6ubnanoreka Poccun
http://www.gpntb.ru/

e Kypnansl AMepukanckoro gusuyeckoro obiecrsa http://publish.aps.org/

e HaydyHas OJJeKTpoHHas Oubmmoreka + Poccuiickmii Wunekce 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 3apyOexxkHoro wusmarensctBa Elsevier B.V. — Freedom Collection
(https://www.elsevier.com)

6.5. [IporpaMmMHoe oGecnieyeHHe

JIumeH3MOHHOE W CBOOOJHO PpACIpPOCTPAHSEMOE MPOTPaMMHOE OOECIeYeHHEe, B TOM YHCIIE
OTEYECTBEHHOTO MPOM3BOJCTBA HCIIOJIB3YyeMOE TP OCYIIECTBIEHHH 00pa30BaTEIbHOTO
npoiiecca 1o JUCIHIIINHE:
e Onmnepanmonnas cuctema Ubuntu 18.04 (cBoGoaHO pactpoctpansiemoe [10)
OducHusrii maker Libre Office (cBo6onno pactpoctpansemoe [10)
7-Zip (cBoOoaHO pactpoctpansemoe 110)
Adobe Acrobat Reader DC (cBoGoHO pacnpoctpansemoe [10)
Mozilla Firefox 1 (cBoGoano pacmpoctpansemoe I10)
VLC Mediaplayer (cBoGonHo pactipoctpansemoe 110)
K-Lite Codec Pack (cBo6oxHO pacmpoctpansemoe I10)
Onepannonnas cucreMa Microsoft Windows 10 Pro
Cepgep BuneokoHpepenicasu Jitsi Meet

7. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

B ydeOHOM mpoliecce HUCHONB3YIOTCS KaK aKTUBHBIE, TaK WHTEPAaKTUBHBIE (DOPMBI
IIPOBE/ICHUS 3aHATHM.
WuTepakTuBHBIE POPMBI BKIIIOYAIOT B ce04:

° Jlexinm;

° TBopueckue 3aaanus B popme U3II0KEHUS TPOOIEMHOTO MaTepuaa;

° ['pynnoBbie OLIEHKH M B3aUMOOICHKH: & UMEHHO PELEH3UPOBAHUE aCIIUPAHTAMU
BBICTYIUIEHUW IPYyT pyra.
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° [IpoekT — KOMIUJIEKCHOE 3aJjaHhe IpopadaThIBAEMOE HECKOJIbKO 3aHATHH,
YUUTBIBasi paboTy Ha JIOMY, 110 OKOHYaHUIO KOTOPOU MPEOCTABIISAETCS MTUCbMEHHBIN OTYET.

AyIUTOpHBIE 3aHSATHS TPOBOJATCS B HWHTEPAKTHBHOM (opMe C HCHOIb30BAHHUEM
mynsTuMeanitnoro ooOecneuenus (IIK, mpoextop). IIpe3eHTanuu MO3BOJISIOT KadyeCTBEHHO
WIUTIOCTPUPOBATh AyIUTOPHBIC 3aHATHS cXeMaMu, (opMyiamH, YepTekaMHu, PUCYHKaMU U
CTPYKTYpUpOBaTh MaTepuan 3aHsATHs. OJEKTPOHHAs MpPEe3eHTalusl IMO03BOJSET OTOOpa3uTh
IIPOLIECCH] B AMHAMMKE, YTO yJIydlIaeT BOCIPUITHE MaTepraa.

CamocTosTenbHas paboTa BKIIOYAeT B ce0sl:

o dopmynupoBaHue NPOOJIEMHBIX BOMPOCOB B PE3YJIbTaTe CAMOCTOSTEIHLHOTO
W3Y4YEHUS TEMBI C IPUBJIEYEHUEM OCHOBHOM U JTOMOJHUTEIBHOM JINTEPATYpPHI;

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

) KOHCIIEKTUPOBAHUE;

o BBITNOJIHEHHE Ja0OPATOPHBIX U MPAKTUYECKUX PadoT.

[Tpu HEoOX0MMMOCTH, B TIpOIlecce pabOThI HAJ 3aIaHUEM, ACTIMPAHT MOXKET IMOJTYIUTh
WHAUBUAYAIbHYIO KOHCYJIBTAIMIO Y IPETOoAaBaTels.

8. MarepuaibHO-TEXHUYECKOE o0ecriedeHne T CHUIIHHBI (MOIYJIA)

Jus  oOydeHUsT UMEIOTCS CICIUAbHBIC IOMEUICHUs [UIS TIPOBEICHHS 3aHSATHIA
JICKOMOHHOI'O0 THUIIA, CCMHHAPCKOI'O THIIA, TPYIIIOBBIX W HWHAWBHUAYAJIbHBIX KOHCYJII)TaIII/H\/JI,
TEKYIIEr0 KOHTPOJIS U TIPOMEKYTOYHON aTTEeCTAIINH, a TAKXKE MIOMEIICHHS [ CAMOCTOSTEIIbHOM
paboThL.

CrneuuanbHble  TMOMENIEHUS  YKOMIUIEKTOBAaHBI  CIIELUAIM3UPOBAHHON  Mebernblo,
TCXHUYCCKUMHU CPCACTBAMHA O6y‘-I€HI/I$I, CIIyXallluMHU IJid IpCACTAaBJICHUA I/IH(bOpMaIH/II/I OOJIBIIION
ayJUTOPUHU, KOMITBIOTEPHBIM 000PYIOBaHUEM.

9. KoHTpoJIb Ka4ecTBa 0CBOEHHSI MPOTPAMMBbI ACIIUPAHTYPHI

Leab KOHTpOJSI — MosyuyeHHe MHGOPMALMM O pe3ysibTaTax OOy4YeHMsS U CTENEeHH HUX
COOTBETCTBUS pe3yjbTaTaM 00Yy4YEHHUS.
IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

3HaTh: TEOpEeTHUECKHUE OCHOBBI U MaTeMaTH4YecKHil ammapar nudpoBoil 00pabOTKH CUTHAJIOB,
MPEJICTAaBUMBIX B Pa3IUYHbIX (U3HUECKUX (Qopmax (dMEeKTPUUYECKHE CUTHAJIbI, aKyCTHUECKHE
CUTHAQJIBI U Jp.), METOJbl MPeoOpa30BaHUsl CUTHAJIOB B TEIEKOMMYHHUKAI[MOHHBIX CHUCTEMax —
KOAMPOBaHUE, CKATHE, MOAYJIALINIO, (OpMAaThI MpeACTaBIeHUS HHPOPMALUH;

YMeTh: BbIBIATh KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH (PU3NYECKHX SIBJICHUMN, pealn30BbIBATh HA
THUIIOBBIX U CHCHUAJIU3UPOBAHHBIX IMPOTPaMMHEBIX CPEACTBAX MCTOAbLI U AJITOPUTMBI HI/I(i)pOBOfI
00pabOTKM CUTHAJIOB, yYMETh ONTUMHU3UPOBATh IOAXOIbl IMPH HM3MEHSIOLUIMXCS ANpPUOPHBIX
CBEJICHUSAX;

Buanerb: HaBbIKAMHM HCIOJIB30BAHUS COBPEMEHHBIX METOJIOB U TEXHOJOIMH IH(poBOit
06pa60TKI/I CHUI'HAJIOB, a TaKXK€ METOdaMU 06pa60T1<1/1 JaHHBIX W HaBBIKAMH UX CHUCTEMATHU3allMN
U aHaJIM3a.

Texkymmi KOHTPOJIb

Texymuit KOHTPONIb YCMEBAEMOCTH AacHHpaHTa, T.€. MPOBEpPKa YCBOEHUs Y4eOHOTO
MaTepualia, peryjasipHO OCYIIECTBISAECTCS HA MPOTSIKEHUH ceMecTpa. TeKkylnii KOHTPOJIb 3HAHUM
00yJaromnXCcsl OPraHu30BaH KakK YCTHBIN TPYIIOBOM OMPOC M TECTUPOBAHUE.

Texymass camocTosTenbHas pa0oTa acHUpaHTa HampaBlieHa Ha YIIYOJIGHHE W
3aKpEIUICHUE 3HAHUM, U Pa3BUTHE NPAKTUYECKUX YMEHUM aClIMPAHTA.

OOBeKTaMu OIEHUBAHMS BBICTYIIAIOT:

e VYueOHas IUCHUIUIMHA - AKTUBHOCTh Ha 3aHATHUSAX, CBOEBPEMEHHOCTH BBITIOJTHEHUS

Pa3JIMYHBIX BUAOB 33JIaHUI, TOCENIAEMOCTb 3aHATHIA;

e (CTeneHb YCBOCHUS TEOPETUUECKUX 3HAHUM.
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Xapakrtepuctuka OC 1151 o0ecniedeHUs1 TEKyero KOHTPOJIsl 0 AU CHUIJINHE

Pa3zpgen/Tema

OoC

Conep:xanue 3a1aHus

Pazgen 1. BBognwlii Kypc.
OCHOBHBIE OIPEENEHNUSI.

YcTHBIM onpoc

Jduckyccusi, yCTHBIH onpoc.

Paznen 1. OcHoBHbIE
aJTOPUTMBI 00pabOTKH
CUTHAJIOB HA KOMITBIOTEPE.
JIuCKpeTHBIC CUTHAJIBI.
JluckpeTHOE TIpeobpa3oBaHue
®ypse (ATID)

Penrenue 3amau

Pemenne THIOBBIX TeopeTHYECKHX 3a1a4
B XO/€ MpakTH4ecKux 3aHaTui. Pabora y
JOCKH.

IIpoeKkT KOMIIBIOTEPHOI0 NPAKTUKYMA:
Jlano: Hudposas 3aMucCh
THIPOaKyCTHYECKOTO CUTHala
mmtensbHocThio 1.03 c¢. CurHam moiydeH c
MOMOILIBI  CHELUAIU3UPOBAHHOIO  4-X
KaHAJIBHOTO TpHEMHUKa Ha o. baiikam c
rnyounsl 150m. [lar kBaHTOBaHUS CUTHaNA
— 5 MKc.

Heob6xomumo HaNMcaTh porpaMMmy,
KOTOpasi a) CYMTBHIBAET CUTHAI U3 (Qaiina; 0)
BBIYUCIISICT TaKHE XapaKTEPUCTHKH CUTHAa
KaK: MaTeMaTHYECKOe OKUJIAHHE,
JUCTIEPCHIO; B) TPOU3BOAWT BBIYMCICHUE U
MOCTPOCHNE B BUAE TpapuKoB (QyHKIUU
KOppe/SIIMUM MEXIy IapaMH IPUEMHBIX
KaHaJIIOB, T)  BBHIMOJHSECT  OINEPAIUIO
yCpEeIHEHHS CUTHAJIa 10 TPEM TOUKaM.
KouTpoabHbie Bonpochl:

a) CurHam wMeeT 4YacTOTHBIA CIIEKTP,
orpanuueHHbI yactoro f max= 50 x[m.
Kakum  momkern  ObITh  BBIOpaH  Imar
KBAaHTOBAaHMsI CHUTHAJIa 110 BpeMeHH (TIpH €ro
npueme), 4YToObl  00ECIEeYHTh  YCIOBHUE
OTCYTCTBHS NOTEPh MHOpMaIHn?

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

OTtueT u 06CyKIeHNE Pe3yJIbTATOB.

Paznen 1. CnexktpanbHbiid
aHanu3 ¥ QUIbTpaLus
CUTHAJIOB.

BecoBrle okOHHBIE PYHKIINH

Penrenne 3amau

Peurenne TUNOBBIX TeOpeTHYECKHMX 3a1a4
B XOJ€ NMpakTHYeCKHX 3aHiATHH. Paborta y
JIOCKH.

IIpoeKkT KOMIIBIOTEPHOT0 MPAKTUKYMA:
Jlano: HabGop  TecTOBBIX  CHUTHAJIOB
(cMHYCOUJANIbHBIA CHUTHAJ, CHHYC + OCJIbIii
IIyM U TA.) NPEACTaBICHHBIX B LU(PPOBOH
¢dopme. lludporas 3amuch paguoNOTOKa
ConHna Ha JyIMHE BOJHBI 5.2 cMm (mmar
KBaHTOBaHUs 1.6 cek, mepuon HaOMOACHUS
8 gacoB) B hopmare fits.
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Heob6xomumo Hamucartb porpaMmmy,
KOTOpasi COBEPIIAET CIEAYIONINE NeHCTBH:
a) CUUTHIBACT CUTHaNBl u3 (Qaiinos; 0)
BBINOJNHAET mpsAMoe BII® Hag TecToBhIMU
CHUTHaJaMH ¥ BBIBOAWT PE3yNIbTaT B BHIE
rpagukoB  (CHEKTPHl  MOINMHOCTH);  B)
¢WIBTpyeT CHEKTPHl B 3aJaHHOW MOJOCEe
gactoT (TMn  ¢wiIbTpa MO  BBIOOPY
MMOJIB30BATEIsI) W TMPOU3BOAUT OOpaTHOE
JII®D. Ucnonk3ys HapaboTaHHBIN MaTepHa,
BBIMIOJHUTh AHAJIM3 CIHEKTpa peaJbHOro
paarocurHana. BrisBuTh OCHOBHBIE
CBOMCTBA CIIEKTpa. B Ka4yecTBe
JIOTIONIHUTENBHOTO  3aJlaHus  TpeAsiaraeTcs
MMOCTPOUTH CKOJB3AMINA CHEKTP MOIHOCTH
paarocurHana WCTIOB3YS METO/T
MIOCTPOEHUS IEPUOJIOTPaMM Y arTda.
KoHnTposibHbIE BONPOCHI:

a) [loxaxwure, uro mpeodpazoBanue Oypbe u
o0OpaTHOe IpeoOpa3oBaHUE CYTh JIMHCHHBIC
oTeparui.

0) OOBSICHUTH, B YeM 3aKIIOYACTCS CMBICI
MPUMEHEHUST OKOHHOTO IpeoOpa3oBaHUs
®Dypbe 1 OKOHHBIX BECOBBIX (PYHKITUIA.

B) Omnpenenure MakCUMalbHBIA pazmep M
OKHA  CKaHUPOBaHUS, TMPH  KOTOPOM

MPEIOYTUTEIICH psSMOi ITOPUTM
BbIUMCJIEHHUA CBepTKH, ecnu N = 2048, a
UCXOHBIC JTaHHBIE TaKOBBI X=[

KXy Ay—g X1 X X Ay Xy

]

By dy Hya
u sapo  ceeptku  G=[

w1 Bp—a
] xOMILIeKCHBIE.

Otuer u 00cy:KIeHHE Pe3yJIbTATOB.

Paznen 1. Jluneinas
nudposas 00padboTKa
CHUTHAJIOB C [IOMOIIILIO

(GUIBTPOB.

Penrenne 3amau
PacuetHO-rpaduueckas
pabota

Pemenne THIOBBIX TeOpeTHYECKHX 3a1a4
B XOJie TpakTHYecKux 3aHsTHd. Pabora y
JIOCKH.

PacueTrHo-rpadmueckass  padora  nis
KOMIILIOTEPHOI'0 NPAKTHKYMA:
KoncrpynpoBanue mnpoctedmmx mudpoBhIX
¢ubTpoB. ['eHepalsi TECTOBBIX CHUTHAIIOB.
DunbpTpanys.

Otuer u 00cy:KIeHHE Pe3yJIbTATOB.

Paznen 1. AMmmuTtynHas
MoyJIsius. PasHOBHITHOCTH
AMIUTUTYAHOW MOJIYJISALINH.
@da3oBas ¥ YaCTOTHAs
MOTYJISITIAS

Hdemomynsust. CriocoOsr
MOJYJISIIMHU, HCIIOJIb3yEeMbIe
pu nepeade HHGOpMAaIHH.

Pemenue 3anau
PacuetrHo-rpaduueckas
pabora

Pemienue TMIOBBIX TEOPETHYECKHX 3a4a4
B XOJle TpaKTHYeCcKHXx 3aHsTHd. Pabora y
JIOCKHU.

IIpoexkT KOMNBIOTEPHOI0 MPAKTHKYMA:

HeoOxomumo  cMozenwpoBaTh  CHCTEMY
nepeaayd MHPOpPMALMH 10 PaaHOKaHaNY,
KOTOpasi COCTOWT M3 TepelaTynKa CHUTrHaja,
KaHaja CBSI3M C  aQJJUTUBHBIM  O€JIbIM
rayCCOBBIM IIYMOM, MNPHEMHHKA CHTHaJA.
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[lepemaTunk BrItOYaeT B CeOS HCTOYHHK
COOOIIEHUST U MOIYJSATOP PaaUOCHUTHANA, a
MPUEMHUK - BXOJHOW IOJOCOBOW (QUIBT,
neMonynstop paguocurnana, GHY.
Orobpazuth TpadWKH  BpPEeMEHHBIX |
CIIEKTPANbHBIX ~ (YHKOIHHA Ha  BBIXOJE
Kaxaoro Omoka. [lapamerpsl  CUCTEMBI
nepeaady MpuBEACHBI HUXKE:

HNctouHuk curHajia - TapMOHMYECKHUU
CHTHaJ IO 3aKOHy CHHyca B TpeTheil
crenenn ¢ vactoron 130 TI'm. Bug
MomyIsinuu - (asoBas  MOXYIALUS  C
nHAekcoM Mmoxyisimuu 4. Hecymas gactoTta
3 k['n. Ornomenue curHan/mym 9 nb.
Yactora guckpeTru3anuu 8 kI 1I.

OT4er 1 00Cy:KIeHNe Pe3yabTATOB.

Pasnen 2. OcHOBEI

PEKOHCTPYKILIMH CUTHATIOB. PacuetHo-Tpaduueckas

ANropuTMBI aJanTUBHOU
(GuUIBTpai CUTHATIOB

Penrenne 3amau

pabora

Peimienne THNOBBIX TeopeTHYECKHUX 3a4a4
B XOJ€¢ MpaKTUYeCKWx 3aHATHiH. Paborta y
JOCKH.

IIpoeKkT KOMNBIOTEPHOT0 MPAKTHKYMA:
Paguocuraan ot HaOmM0IaeMoro OOBEKTa
YIOBIIETBOPSAET YPaBHEHHUIO BUA:
H(U)*F(u)=G(u) +N(u)

rie H — mnepemarounas  dyHKIUSA
paauoteneckona, F — uctunusiii curnan, G —
HaOJolaeMblil curHall, N — CTallMOHAPHBIN
rayccoB IIyM; * - 3HaK orepaTopa CBEpPTKH.

Heob6xonumo HanucaTh IporpaMmy,
KOTOpas Ha OCHOBE MIPUMEHEHUS
ONTUMAJILHOTO ¢unpTpa Bunepa

MTPOU3BOAMT OIEPAINI0 OOpaIeHUs] CBEPTKU
M JIaeT OICHKY WUCTHMHHOTO CHUTrHayia. Takke
HEOOXOJMMO HCCIICIOBATh BIUSHHUE IIyMa
Ha KayecTBO BOCCTAHOBIIEHHOTO CHTHAJA.
Jlanel B BHJE MAacCHBOB JIaHHBIX: a)
Ha0JII0/TaeMbIi CUTHAIT, 0) HICTUHHBIA CUTHAJ
(mns TecTOoB aNropuTMa); B) NEepenaTodHas
(GYHKIHS paIHOTENECKOTIA.

OTueT u 06CyKIeHNe Pe3yJIbTATOB.

HpOMe)KyTO'—IHaﬂ aTTecranus

[IpomexxyTounast arrecTanusi acHUpPaHTOB MO JUCHUIUIMHE OCYIISCTBISETCS IO
OKOHYAHUIO JWCIMILUINHBI, B BHJE 3aU4€TOB B COOTBETCTBUU C TpaduKoOM Y4eOHOTO mpoiiecca.
Jns momycka K 3a4eTy CTYJIEHT JOJDKEH BBIMTOJIHUTH BCE TMpaKkTHUecKHe 3amanus. B cioydae
HATUYUS y4eOHOU 3a/I0JKEHHOCTH (TIPOMYIIEHHBIX 3aHATHIA U (MJIH) HEBBITIOJTHEHHBIX 33/IaHUN),
acrypaHT OTpadaThIBACT MPOMYIIEHHBIE 3aHATHS M BBITOJTHSCT 3a/IaHHUS.

- Knaccudukanus curnanos

Bomnpocs! quis 3a4era

- OCHOBHBIE CTaTUCTHUYECKNE XaPAKTEPUCTUKH CUTHAJIA
- Pan ®@ypee. [Ipeodpazoanne Oypre. Koppensunonnas ¢pyHkuus
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- Teopema IlapceBans
- JluckpeTHble M MHTErpajbHbIE IPEICTABICHUS CUTHAJIOB.
- Amnanoro-mudppoBoe u 1udppo-aHaiorooe mpeodpasoanue. Teopema KorenbHHKOBA.
Yacrora HalikBucra.
- Cnextp muckperroro curaana. CyoaucKpeTu3anus CUTHama.
- JIMCKpeTHBIN OebIi IyMm.
- Huckpernoe npeodpazoBanue Oypoe (II1D).
- BoccraHoBieHne HENPEepbIBHOTO CUrHaa ¢ nmomoubio J(I1D.
- Anroputm 6sicTporo AI1D (BIID).
- Dddexr ['m6Oca
- Meron Yamua
- CHoexTp IUCKPETHOIO CIIy4ailHOro mpoiiecca
- Jluneiinas uudposas 00pabOTKa CUTHAIOB C TIOMOIIBIO (UIBTPOB
- OuIbTPHI IEPBOTO U BTOPOTO MOPSAIKA
- Tlonstue cBeptku. OOpalieHNe CBEPTKHU.
- AMIuTyIHAsS MOIYJSIUSL.
- @a3oBas ¥ YaCTOTHASI MOTYJISALIUS
- Hdemonyisius.
- OnTumanbHbI GuiasTp Bunepa.
Tunosble 3agaHus 1JIs 3a4eTa

1. OcHOBHBIE AITOPUTMBI 00PaOOTKM CUTHAJIOB HAa KOMIIbIOTEpE. [IUCKpPETHBIC CUTHAIIEI.
Hano: ludpoBas 3anmuch I'MIPOAKyCTHUECKOro curHana urenbHoctbio 1.03 c. Curnan
MOJIyY€H C IOMOIIBIO CIELHMATU3UPOBAHHOIO 4-X KaHAJIBbHOIO MpHEMHMKA Ha 0. baiikan ¢
riryounsl 150m. [llar kBaHTOBaHMSI CUTHAA — 5 MKC.

HeoOxoauMo Hamucath mporpaMmy, KOTOpasl a) CUMTBIBaeT CUTHAN w3 (Qaiina; 0) BBIYHCISET
TaKue XapaKTePUCTUKU CUTHAIA KaK: MaTeMaTHMYeCKOe OKUAAHUE, IUCIEPCHI0; B) MPOU3BOIUT
BBIUHMCIICHHE M TIOCTPOCHKE B BUE TPa(pUKOB (PYHKIUN KOPPEISIIHMH MEKIY MapaMu MPHEMHBIX
KaHaJIOB; I') BBIIIOJIHSET ONEPALUIO YCPETHEHHS CUTHAJA [0 TPEM TOUYKaM.

Koumponvhuvie 6onpocuwi:

o o o mﬂ.meﬂ.x
a) CurHan uMeeT 4YacTOTHBIN CIICKTp, OrpaHUYCHHBIM YaCTOTOU = 50 kI, Kaxnm

JIOJDKEH ObITh BBIOpaH IIar KBAaHTOBAaHUS CHTHAJla MO BpeMEHHM (IIpU €ro IMpHeMe), YTOObI

o0ecnevnTh yCI0BUE OTCYTCTBUS MOTEPh HHPOpMAIUU?

6) CurHan peructpupyercs NpUEMHBIM YCTpoicTBOM B TeueHHe 10 c., AMCKpETHBIE OTCUETHI
E,..F

max mex
CUTHaJIa CHUMAKOTCA 4YCPE3 KaXKIbIC 10 mrc. Kakosa npeacibHasd 4aCToTa CUrHaljia

MoOXkeT ObITh 3adukcupoBaHa. Kakoe paspemieHre nmo yactore OyneT oOecneunBaThCs B 3TOM
ciy4ae?

2. CrexkTpanbHbIi aHAINU3 U (PUITBTPALIMS CUTHAJIOB

Jlano: HabGop TeCTOBBIX CHUTHAJIOB (CHMHYCOMJAIbHBIA CUTHAJ, CHUHYC + O€nblii IIyM U TA.)
npezcTaBieHHbIX B 1MdpoBoil ¢opme. Lludposas 3anmch paauonoroka CoiHIA Ha JUIMHE
BOJIHBI 5.2 cM (1ar kBaHTOBaHuUsA 1.6 cek, nepuoja HaOmoeHus § 4acoB) B popmare fits.
Heo6xonnMo Hamucath mporpamMmy, KOTOpasi COBEpIIAET Celylolue AeHCTBU: a) CUYUTHIBAET
curHanbl W3 ¢ainoB; 0) BeimonHseT npsmoe BIID Haxg TecTOBBIMH CHUTHAjIaMU W BBIBOJIUT
pe3yibTaTr B BUje IpapuKoB (CIEKTPBl MOIIHOCTH); B) (UIBTPYET CIIEKTPHI B 3aJaHHOM MoJoce
yacToT (Tun QuibTpa Mo BbIOOPY MoJib30BaTels) U npou3BoauT obpatHoe BIID. Hcnonbiys
HapaOOTAaHHBIN MaTepual, BBIMOIHUTh AHAIM3 CIEKTPAa PEATbHOTO PaJMOCUTHANA. BBISBUTH
OCHOBHbBIE CBOICTBA CIleKTpa. B kauecTBe TOMOJHUTENBHOTO 331aHUS MIPEIaraeTcsi MOCTPOUTD
CKOJIB3SIIMM CHEKTP MOIIHOCTU PaJUOCUTHANIA, UCIOJIB3YSl METOJ IOCTPOEHHUS IEPUOI0TPaMM
Vamnua.

Konumponvhnvie sonpochwi:

a) Ilokaxute, 4yto mpeobOpazoBanue dPypre U 00OpaTHOE mpeoOpa3oBaHUE CYTh JHWHEWHBIC
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oTiepaIuu.
06) OOBSACHUTH, B YEM 3aKIIOUACTCS CMBICI MIPUMEHEHUS OKOHHOTO MpeoOpa3oBanus dypbe u
OKOHHBIX BECOBBIX ()YHKITUH.

B) Omnpenenute MakCUMallbHBIN pazMep M OKHa CKaHUPOBAHUSA, IPU KOTOPOM MPEANOUYTHTENCH
NpsIMOM aIrOPUTM BbIYMCIEHUS CBEpTKH, eciau N = 2048, a ucxojHble JaHHBIE TaKOBBI X=[

KXy Ay—g X1 X X Ay Xy by Hy-1800 81 By
] m smpo cBeprku G=[ ]

KOMIUIEKCHBIE.

3. Monynauus-aeMoyasus TpOCTeHIINX CUTHAIOB

Heo0xoauMo cMoaenupoBarh CHUCTEMy Iepenaud WHGOpMAMK IO pajuoKaHaly, KOTopas
COCTOMT M3 IepeJaTurhKa CUTHalla, KaHaja CBSI3U C aJIUNTUBHBIM OENbIM rayCCOBBIM ILIYMOM,
npueMHHKa curHana. [lepegarywk BKIOYaeT B ce0sl MCTOYHHK COOOUICHUS W MOMIYIATOP
paarocHurHaia, a MPUEeMHHK - BXOJIHOHM MOJI0COBOM (DHIIBTp, AeMoayaTop pagnocuraana, @HY.
OT100pa3uTh rpaduKkd BPEeMEHHBIX W CHEKTPaJIbHBIX (DYHKIMI Ha BBIXOAE KaXI0ro OJOKa.
[TapameTpsl cucTeMbI IEpeIavu IPUBEAEHBI HIXKE:

HcTtouHuk curnana - rapMOHUYECKHI CUTHAII 110 3aKOHY CUHYCA B TPEThEW CTEIEHH C YaCTOTOU
130 I'u. Bua monynsiiuu - gazoBas Moaynsuus ¢ HHAEKCoM Monysauuu 4. Hecymas yactora 3
k[ 1. OtHOmIeHne curaan/mym 9 nb. Yacrora nuckpernzanuu 8 kI .

[Tposepsiembie komnetenmuu: OITK-1, TTIK-1, ITK-2

4. PekoHCTpYKLMSI CUTHAJIOB. AJITOPUTMBI aIalITUBHON (PMIIBTPALIMM CUTHAJIOB

Paguocurnan ot Habmo1aeMoro 00beKTa yI0BICTBOPSET YPABHEHHIO BUIA:

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

rae H — nepenatounas ¢ynkuus paauoreneckona, F — uctunnblil curnan, G — Habmo1aeMbli
curHai, N — cTallMOHapHBIN rayccoB IIyM; * - 3HaK OlepaTopa CBEPTKH.

HeoOxonumo Hamucath mporpamMmy, KOTOpasi Ha OCHOBE MPUMEHEHUs! ONTHUMAIbHOrO (UiIbTpa
Bunepa npousBoauT omnepanuio 0oOpaiieHHs CBEPTKM U JA€T OLEHKY HCTHUHHOTO CHUTHAaJIa.
Takxe, HEOOXOUMO HCCIEAOBATh BIMSHHE IIyMa Ha KAaueCTBO BOCCTAHOBJIEHHOI'O CHUTHAJIA.
JlaHbl B BUJIC MAacCHBOB JIaHHBIX: a) HAOMIOJaeMblii CUTHAI; 0) UCTHHHBIN CUTHAN (JJIS TECTOB
aIropuTMa); B) epenaTouHas GyHKIUS paIuoTeIecKorna.

Kpurepun onenkn:

- OILICHKA «3au4TE€HO» BBICTABJIACTCS ACIHUPAHTY, €CIM OCHOBHOM Marepuan YCBOEH, aCIIMPaHT
nproOpen HeoOXOIMMBbIE 3HAHUS U YMEHUS;

- OLICHKa «HE 3a4TEHO» - €CIIM OCHOBHOM MaTepHan yYCBOCH HENOCTAaTOYHO, ACIHMPAHT HE
nproOpen HeOOXOJUMbIX 3HAHUM U YMEHHUH
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