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1. MecTto u poJib AUCHMILVIMHBI (Moay.as1) B cTpykType OITOII

Huctumuaa  «l{udpoBass 00paboTka cUTrHAIOB ©  HW300pakeHUH» BXOIUT B
00pa3oBaTeNIbHBI KOMIIOHEHT OCHOBHOW NpodeccuoHanbHOM 00pa30BaTeIbHOM MpOrpaMMBl 110
Hay4HOi criermanbHocTH 1.3.1. dusuka kocMoca, aCTpOHOMHUSL.

JlucuuiuinHa sBiseTcsl 00s13aTeNbHON A1 00ydaroluxcs B acIMPAHType IO HayyHOH
cnenuanbHocTh 1.3.1. dusnka KocMoca, aCTPOHOMHUSI.

3HaHUA U yMEHUs, IpUOOpeTaeMble aCUpPaHTaMH IOCIE U3YYEHUS TUCLMIIIIMHBIL, OyaAyT
UCTIONB30BAaThCS Il pelICHHWs] HAay4HbIX 3aJad Ha »JTane MOoJy4YeHHus M 00paboTKu
SKCHEPUMEHTAJIbHOIO MaTepuasa, W HalpaBlIeHbl Ha MOATOTOBKY K cladye KaHIUIATCKOIro
HK3aMeHa U K JajbHEeHIIel HaydyHoi padore.

2. Hean u 33724 JMCHMIIMHBI (MOTYJ151)

Henbto nuctumaunbl «ludgpoBas o0padoTka CHTHAJIOB M H300pa’KeHHMd» SIBISCTCS
U3YYEHHE TEOPETUYECKUX OCHOB COBPEMEHHBIX METOJOB UM BAXKHEHIIMX aJrOpPUTMOB,
IPUMEHSEMbIX IPU KOMIIBIOTEPHOW 0OpabOTKe pe3yabTaToB (PU3UYECKOro HKCIEPUMEHTA,
KOTOpbIE MOTYT OBITh TPEJCTABICHBI 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 AJITOPUTMHU3ALMY U IOCTPOEHUS IPOrpaMM JJIsl pEeLLIeHUs 3a1ay;
® OCBOWTH (PU3NYECKHE OCHOBHI 0OPAOOTKH CUTHAJIOB U H300PaKCHUH.

3. TpeOoBaHuUs K pe3yJIbTaTaM OCBOEHHUS AUCHUILIHHBI (MOLYJIs)

B npomnecce wusyuenus gucuumuiael  «ludpoBasi oOpadoTka CUTHANIOB M
U300pakeHUil» acIUpPaHT JODKEH NpUOOpPECTH 3HAHUS M yMEHUs, HEOOXOIUMBbIE IJIs €ro
JabHENIIero NpoeCcCUOHaIbHOTO CTAHOBIIEHHUS, @ UMEHHO:

3HaTh:

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

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

e 0a3oBble TNPUHIUINBl  TMOCTPOEHUS  aNTOPUTMOB, OCHOBHBIE  aJTOPUTMHUYECKHE
KOHCTPYKILUHU U CTPYKTYPHI JaHHBIX;

Ymern:

® BBLISIBIISITH CYILIECTBEHHBIE KOJMUYECTBEHHBIE 3aKOHOMEPHOCTH (PU3NYECKUX SBIECHU,

peayn30BbIBaTh Ha TUIOBBIX U CHEIMATM3UPOBAHHBIX MIPOTPAMMHBIX CPEICTBAX METOIBI

U aJITOPUTMBI IU(GPOBOI 0OpPaOOTKU CUTHAJIOB,

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

Baajern:

® HaBbIKAMH HMCIOJIb30BAaHUS COBPEMEHHBIX METOJOB M TEXHOJOTUi 1uppoBoil 00pabOTKU

CUTHAJIOB,
® MeToaMHi 00pabOTKH TaHHBIX U HABBIKAMH UX CUCTEMAaTH3alMH, aHAJIN3a U OCMBICIICHHUSL.
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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
By npomexyTodHOl arTecTalyu (3a4er) 3a4er 3a4er | 3a4er
KonrTakTHas padora (Bcero) 72/2
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
pELIeHHIO 3ajlad ¢ MOMOIIbI0 KommbloTepa. Kiaccudukanusi curHanoB. DHeprus U MOLIHOCTb
curHana. OCHOBHBIE CTAaTHUCTHYECKHE XapakTepucTuku curHama. Pan dypwe. [IpeobpasoBanue
O®ypoe. Koppensunonnas ¢ynkuusa. Teopema IlapceBans. JluckpeTHble mnpencTaBieHUs
curHainoB. VHTerpanbHble NpeCTaBICHUS.

1.2. Ilu¢poBblie CUTHAJIBI M PadOTa ¢ HUMH

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 MPUMEHUTENFHO K 3aJauam
00pabOTKM CHUTHAJIOB, TPaUUYECKOTO MPEACTaBICHUS W COXPAHEHHUS pE3yJbTaTOB aHAIN3a
(mepuomorpamm, crekTpoB u TA). PopmaTsl npenacTaBienus HaydHbix mAaHHbIX (FITS, HDFS5,
TIFF). Apxurexktypa NpuioXKeHus] ¥ IPUHLIUIIB MOAYJIBHOIO NMPOrpaMMHUPOBAHUS Ha IpUMepe
IIOCTPOECHUS THUIIOBBIX HMHCTPYMEHTOB CIEKTPAJbHOIO aHajiu3a CHUTHajiIoB. JIUCKpeTHOE
npeoOpazoBanne Dypoe (HAIID). CroiictBa JIIID. BoccraHoBneHne HEMPEpHIBHOTO CUTHANIA C
nomomsio JI®D. Ceszp [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
6onpmoro obOwvema. COoOpka TPWIOKEHUH JJIsI pelleHUs CIEeHUAIM3UPOBAHHBIX —3ajad.
UmnynecHas xapakrepuctuka Quibtpa. OyHkius nepefadd. OUIbTpbl NEPBOIO U BTOPOTO
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nopsiaka. @opmbl peanuzanuu HUppoBeix (GuiIbTpoB. [lonsTue ceepTku. OOpalieHne CBEPTKH.
Hexoropsie naeanu3npoBaHHble GUIBTPHI.

1.5 ApanTuBHBIE QUIBTPBI

OcCHOBHBIE MOHATHS AANITUBHOW 00pabOTKK curHaIoB. OnTuManbHbIN GuiabTp Bunepa.
[TonsTue neneBoil GyHKIUMU. ['paJueHTHBINA MOUCK ONTHMAJIBHOTO pemeHus u T.7. [Ipumenenue
aJlalITUBHBIX (DUIBTPOB. BrIpaBHUBaHKE YaCTOTHON XapaKTEPUCTUKU IIPUEMHOIO KaHaja.

1.6 Moayasiuusi ¥ 1eMOAYJISINUSA CUTHAJIOB

AMimtyaHas Mopmymsauus. PasHoBMAHOCTHM ammumdTygHoW Moxymsuuu. PaszoBas u
qacToTHast Monyisuus.  Manunynauus. VMnynbcHo-kozmoBas Moayisiuus. Jemomynsanus.
Crioco0bI MOAYJIALIMY, UCIIOIb3yEMBIE IIPU Tiepeiade HHPOPMALIUH.

Pazgen 2. OcHoBbI HH(poBoii 00PadOTKU U300paKEeHU I

2.1 Beoanble onpenenenus. Ileppuunas o6padoTka n3odpaxeHni

Hudposoe nzodpaxkenue. Ilepeuunas o6padboTka n3oOpakeHuil. TeXHUYECKHUE CpeICTBa
00paboTkn m3o0pakenuii. @opmarel rpaduueckux (aiaoB (Ha MpUMEpe aHaIU3a ONTHYCCKIX
ACTPOHOMUYECKUX U PAIU0ACTPOHOMUYECKUX HAOIIOICHUIN).

2.2 NuctpymenTsl uugpoBoii 00padoTkn n300pakeHnii

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 TOMCKA XapaKTEPHBIX JIMHUW M TOYEK H300pakeHus. MaTpulia KOHBOJIIOLIMH.
CnocoObl 00paboTKM TpaHul] H300pakeHHid. Dpo3us W HapamuBanue. KoHTpacTupoBaHue
mpoBeix m300paxkenuit. IIpeoOpazoBanme Xacda. Anroputm Konam. Punstper Jlammaca,
Cob6ens u ap. [Ipumepsr.

2.3 ®opMHUpoOBaHUE U300paKeHUH U3 JAHHBIX U UX PEKOHCTPYKIUS

OcHOBHbIE TPUHIMIBI (POPMUPOBAHHS M300pakeHUH (Ha MpUMepax U3 acTPOHOMUHU H
paaroactpoHoMun). OCHOBHBIE NMPUHIMIBI (popMHUpOBaHMS U300pakeHUH (Ha NpuUMepax u3
aCTPOHOMMHM M PAAUOACTPOHOMHUH).  XapaKTepHble  HMHCTPYMEHTAJbHBIE  HCKAKEHUS
nzobpaxenuil. BoccranaBnuBaromuit  @unetp  Bunepa-TuxonoBa. Meronx CLEAN
PEKOHCTPYKIINH paaron3odpaxenuii. Metonq MakcumanbHOUM SHTponuu. MeToT ONTHMaIbHOTO
orxkura. [Ipumepbl kanuOpoBku u 00paboTku cnyTHUKOBBIX H300pakeHuit HINODE(XRT),
SDO(AIA), panvomaHHbBIX, TOTy4aeMbIX Ha MHOroyacToTHOM CubupckoMm paauorenuorpade
(CPT"). Buzyanu3zanus nporecca o0padOTKH JTaHHBIX.

5.2. Paznenbl AUCHUILIUHBI (MOAYJIs1) M BUABI 3aHATHIA

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

1. | Pazgen 1 Beoamiii kype. 2 2 3a4eT
OCHOBHBIE ONPEICTICHHS.

2. | Pasgen 1 Luppossie curHas i 14 3 4 7 3a4eT
paboTa ¢ HUMH

3. | Paspen 1 CriekTpalbHbIN aHAIN3 15 4 4 7 3a4eT

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

5. | Pazpmen | AnanTuBHBIE QIIBTPHI 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. | Paznmen 2 Mnctpymentst twidp OBOI:I 24 6 6 12 3a4eT
00paboTKH M300paXKeHU

9. | Pazpen 2 dopmupoBaHHE 24 6 6 12 3aueT




M300paKeHMIT U3 TaHHBIX
1 VX PEKOHCTPYKITHS

HTroro (4acwl)

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 JaHHO# THCHUTIHHBI,
Ne HaumeHnoBaHue 00ecreuYnBaeMbIX
He00X0IMMBIX JIJIl U3y4eHusl o0ecneunBaeMbIX
n/m | (MocJeayIomuX) TMCHHUILIUH H MPAKTHK
(mocyeayOmux) JUCHHUILVINH
1 HccrnenoBaTenbekas MpakTHKA 1-2
5.4. IlepeyeHb JeKITHOHHBIX 3aHSITHIA
Ne Ne paznesa u TemMbl HauMmenoBanme TpyaoemkocTh OneHovnble
n/n JUCHUITHHBI (MOIYJIsT) HMCHOJIb3YyeMbIX TE€XHOJIOT Uil (4achl) cpeacTsa
1. Paznen 1, Tema 1 JIEKIUS 2 YCTHBIN OIpoc
2. Paznen 1, Tema 2 JICKIIUS 3 YCTHBIN OIpoc
3. Pasnen 1, Tema 3 JICKITUS 4 YCTHBIN OIPOC
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 TeMBbI HaunmeHoBaHMe ceMUHAPOB, NPAKTHYECKHUX U Tpynoemkocts | OueHovHble
n/n JUCHUTITHHBI JadopaTopHbIX padoT (4acer) cpeacTBa
(Mony.Jist)
OCHOBHEIE aJITOPUTMEI 00paOOTKU CHTHAJIOB Ha IIpoekT.
1. |Paspmen 1, Tema 2 p p 4 P S
KOMIIbIOTEpE. JIMCKPETHBIE CUTHAIIBI. JIUCKYCCHS
HCKpeTHOE npeodpazoBanne Oypbe IIpoekT.
2. |Pazmen 1, Tema 3 HAuckp peodp My 1 P S
JIICKYCCHS
CrnekTpanbHbIi aHaIM3 U (PUILTPALMSI CUTHAJIOB IIpoekr.
3. |Pasmen 1, Tema 3 P (pureTpan 2 POCKT, "
JIUCKYCCHS
BecoBrlie okoHHBIE (PYHKIIHH IIpoekT.
4. |Pasgen 1, Tema 3 byHku 1 P S
JIUCKYCCHSI
JIuneiinas mudposas 00padOTKa CUTHAIOB C TIpoexTt
5. |Pasnen 1, Tema 4 wihp P 3 POCKT, "
TOMOIIBI0 QUITBTPOB JIUCKYCCHS
ANTOpUTMBI aJaNTUBHOU (DMIILTPAIIUHA CUTHAJIOB. IIpoekr.
6 |Pasmen 1, Tema 5 p A ¢ pal 2 p -
OCHOBBI PEKOHCTPYKIIMH CUTHAJIOB JIUCKYCCHSI
Monynsuust curaaiios. CriocoObl MOLYJISIIIAN IIpoekT.
7. |Pa3zmen 1, Tema 6 Ay AYIALHH, 2 P S
HCTIONB3yeMBIC TIPH Iepenade HHpopMaIum. JIUCKYCCHSI
eMOIYJISLMS CUTHAJIOB. MccieqoBaHue CIIeKTpoB TIpoexTt
8. |Pasnmen 1, Tema 6 Hlemozyn s P 3 POSKT, "
MOJYTUPOBAaHHBIX CHTJIAHOB JIUCKYCCHS
ndponoe uzobpaxkenue. [lepsuunas odpadboTKa. IIpoexTt
9. |Pa3zmen2, Tema 1 Hudp P P P 4 P S
JIUCKYCCHSI




dopwmartel rpadudeckux (paiioB (Ha mpuMepe IIpoekT.

10. |Pazmen 2, Tema 1 p pad ¢ N (12 pvep 2 POeKT, "
aHaJIN3a JAaHHBIX HAOJIIOICHHN). JICKYCCHS
Busyanuzanys IByMEPHEIX JaHHBIX: H300pakeHHe IIpoexTt

11. |Pasgen 2, Tema 2 y Lt ABYMED 3 P ’ 1 P S
KOHTYD, IOBEPXHOCTb. L[BeTOBas manutpa. JIUCKYCCHS
[IpeobOpa3oBanue M300paKECHUIT B Pa3TUIHBIC

N IIpoexkr,

12. |Pazmen 2, Tema 2 |cucremsl koopauHat. [loHsATHE CITAitHOB. . 1 nekveens *
IBymepHoe npeobpaszoBanmne Oypoe. FIHCKY!

Y nanenne mrymoB. JlnHeHBIE QHIBTPEL. ANTOPUTMBI
IMOMCKA XapaKTEPHEIX JTUHUN U TOYEK H300paKEeHMS. IIpoexTt

13. |Pasgen 2, Tema 2 P P P 2 P S
Martpuia koo oY, Crioco0bl 00padOTKU TPAHUI] JIUCKYCCHS
n300pakeHUH. Dpo3us U HapalluBaHHE.

TIpeoOpasoBanne Xada. Anroput™M Konun. @uibTps! IIpoekT.

14. |Pasmen 2, Tema 2 peodp b p p 2 p S
Jlarmmaca, Co6ena u ap. [Ipumepsr. JIUCKYCCHS
OCHOBHBIE TPUHIHIIB (POPMHUPOBAHUS N300paKCHUH

Ha IIpUMepax U3 aCTPOHOMHUHU M PaJHOACTPOHOMHUN). TIpoexT

15. (Pasgen 2, Tema 3 (2 npimep P pax P ) 1 P S
OcCHOBHBIE TIOHATHUS U OTNIPEAEICHHS] BOCCTAHOBJICHUS JIUCKYCCHS
(PEKOHCTPYKIIMHN) N300pakeHHH.

XapakTepHbIe HHCTPYMEHTAJIbHBIC HCKAKECHHUS
(TeoMeTprUecKre, pafiOMETPUICCKHE, ITyMOBBIC H
11.). BocctanaBmuBaromuii ®uneTp Bunepa- IIpoekT.

16. |Pasmen 2, Tema 3 A.) 1 P p 2 P S
TuxonoBa. Meron CLEAN peKOoHCTpyKUHH JIUCKYCCHS
paanonzobpaxkeHuit. Meron MakcuManbHOM
SHTpONHUHU. MeTO]T ONTUMATIBHOTO OTXKHUTA.

[Tpumeps! KanMOPOBKH M 00PAOOTKH CITyTHUKOBBIX
m3oo0paxxenuit HINODE(XRT), SDO(AIA IIpoexT

17. |Pasnen 2, Tema 3 P ( ), (AIA), 2 P S
PpaaAroIaHHBIX, MTOTy9aeMbIX HA MHOTOYaTOTHOM JIICKYCCHS
Cubupckom paguorennorpade (CPI).

Busyanuzamus nporecca 00pabOTKH JaHHBIX. TIpoexTt
18 . |Pa3znmen 2, Tema 3 Y 1 pott P s 1 P S
JIUCKYCCHS
*. aCHI/IpaHTBI JOJI?KHBI I1I0Ka3aThb HpeHO}IaBaTCJHO 3aKOH‘I€HHy10, HpaBI/IJ'H)HO
(GYHKLIMOHUPYIOLIYIO IPOTPAMMY, OTBETUTH Ha YTOYHSIOIINE BOIIPOCHI.
5.6. [TepeueHb U coepKaHNe CAMOCTOSITEIHLHON PaGoThI

Ne Tema Bun 3ananue Pexomenayemas | Bcero
CaMOCTOSATEILHOM JuTepartypa 4acoB

padoThI

1 | [udpossie Coznanue HammucaTs mporpammy o6paboTku OcHoBHast

CHTHAJIBI K MIPOTPAMMBI. 3aJaHHoro curuaja. OTBETHTh HA muteparypa: 1, 2 7
paboTa ¢ HUMU IIuceMmenHas KOHTPOJbHEIC 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
pasnuyus AByX CIeKTpoB. [Ipu
KaKOM WHTEpBaJie JUCKPETHU3aIuN
OyneT HaOIIOAaThCS MOJTHOE
mo1o0Me CIIEKTPOB?
3 | CuekTpayibHBbIi Coznanue Wcnons3yst meTon Yooma, OcHOBHas 4




aHaliu3

MIPOTrPaMMEI.
IIuceMmenHas
pabota

MOCTPOUTH AUHAMUUECKUI CIIEKTP
CYMMBI JIByX TApMOHUYECKHX
CUTHAJIOB, HUMEIOIINX Pa3HbIE
4yacToThl. MccenoBaTs BIUsHHE
MPUMEHEHHUS Pa3HBIX BECOBBIX
(hyHKIHH Ha pe3yibTaT (K IpuMepy:
HIPSAMOYTOJIBHOE OKHO M OKHO
XanHna). PesynbraThl 0popMUTE B
BUJIE rpaMKOB.

muteparypa: 1, 2

JlomomHATE THHAS
auteparypa: 1

OunbTPHI

Co3ganue
MIPOTPAMMBI.
IIncemennas
pabora

JlaHo: 3a1yMJICHHBIH
TUAPOAKYCTUYECKUIN CUTHAI.
[TocTpouTs crieKTp curHaua u
OTIPEJICNIUTh YYACTKHU CIEKTpa s
nocieayromei GuipTpamnuu.
[TpumennTs 1Ba THIIA GUIETPOB
(dacToTa cpe3a 3amaercs
camoctosTenbao): PHY nu ®BY.
OOBSACHUTD IOTYICHHBIC
pesynbratel. Ha mpumepe da3oBoro
(uIbTpa, peann3oBaTh IUIABHBINA
CJIBUT CUTHAJIa IO OCH BPEMEHHU.

OcHoBHas
muteparypa: 1, 2,
3

JlononHurensHas
auteparypa: 1

AanTuBHEIE
GUIBTPBHI

Co3sganne
NIPOTPaMMBlI.

Hcnonb3ys ananTUBHBINA QUIBTP
Bunepa, npousBecty puibTpanuio
3anryMmieHHoro curxana. C
MOMOMUIBIO arnmnapara ClieKTpaJbHOTO
aHaJIM3a MPOBECTU KaYeCTBEHHOE
CpaBHECHHUE CIICKTPa
(UIBTPOBAHHOTO CHTHAJA C
pe3yabpTaTaMy IPUMEHEHUS
OOBIYHBIX JTHHEHHBIX (PUIBTPOB
(®HY, ®BY). Omucath OCHOBHBIE
pasMYus B CIEKTPaX, JOCTOMHCTBA
Y HEJIOCTATKU aJJaliTUBHOTO (QHIbTPa
Bunepa.

OcHoBHas
muteparypa: 1, 2

JlomonHuTenbHas
muteparypa: 1

Monynauus u
JEMOTYJISITUS
CHTHAJIOB

Co3sganne
MpOrpaMMBlI.
IIncemennas
pabora.

Jns cinyyast oAHOTOHAIBHOM
MOJIYJISIIUU TIOCTPOUTH rPpadrKH
AMIUTUTYAHO-MOAYJINPOBAaHHBIX
CUTHAJIOB JUISL Pa3HBIX 3HAUECHUI
napameTpa m (TTyOHUHBI MOIYJISIINN)
=0,0.5, 1, 1.5; [IpoBeputs, 4TO
MPONCXOJUT C BOCCTAHOBIICHHBIM
(memMomyIMpOBAaHHEIM) CUTHAJIOM B
ciTy4qae epeMoTyIIsIun?
BbIuucnuTh NMMKOBYIO MOIITHOCTh
OTHOTOHAJBHOTO curHana. Kakas
JIOJISI MOIITHOCTH YXOJHUT B CpEeIHEM
Ha (opMHpOBaHHE HECYIIIETO
kosre6annsa? OOBACHUTH OCHOBHEIC
pa3nuaus Mexay (pa3oBoi u
yacTOTHOU MopayJsauuent. [loctpouts
CHEKTP TapMOHMYECKOIO CUTHAJIA
JUIA Cllydasi TapMOHMYECKOHN YIIIOBOI
Moy, OOBSICHUTE, 9TO OyIIeT
MPOUCXOJUTh CO CIEKTPOM IpHU
M3MEHEHHH TapamMeTpa TIIyOnHbI
Moxysuu. Peanusosats
aMIUTUTYAHO-MaHHUITYIMPOBAaHHBII
curHai, 1y crydas andasuta (0 u 1
- TBOMYHOH MOCIIEIOBATEIHHOCTH).

OcHoBHas
nuteparypa: 1, 2

JlomomHuTeNbHAS
nuteparypa: 1

Monynsauus u
JIEMOTYJISTIAS

Co3ganne
IIPOrPaMMBI.

PeanuzoBate anroputm
CHHXPOHHOTO JETEKTHPOBAHUS IS

OcHoBHas
muteparypa: 1, 2




CHUT'HaJIOB

city4ast AEMOJYJISIUH aMIUIUTYAHO-
MOZYJIHPOBAHHOTO CUTHAJIA.
[Noxa3artp Ha rpadukax, 9To Oyner
IPOUCXOIUTH ITPU BHECCHUH OLINOKU
(a3l ¥ 9aCTOTHl B aNropuT™M?

JlomomHAuTE THHAS
auteparypa: 1

8 | Beomneie Cosnanne Omnpenenuts OCHOBHEIE OcHOBHas
OTIpEIICTICHUS. MIPOTPaMMBI. XapaKTEePUCTUKH VIS nurtepartypa: 1, 2,
[epBuunas TIPEIOKEHHBIX H300paKeHUH]: 3
obpaboTka pa3Mep, KOJIMIECTBO LIBETOBBIX 4
U (pOBBIX KaHaJIoB, [NIyONHY IBETa. JlononuurenbHas
N300paKeHHH. PazpaboTars anroput™sl (pyHKunu) | nurepatypa: 1

JUISl ©3MEHEHUS! TUCKPETU3alnH 1
paspeneHusi n300paKeHHUH.

9 | BBouHsle Coznanne N3y4uTh CTPYKTYpBI Pa3INYHBIX OcHoBHast
OTIpeICTICHUSL. MIPOTPaMMBL. (aiinoBsIx (OPMATOB: TEKCTOBOTIO, nureparypa: 1, 2,
[epBuunas [MucemenHas OmHApHOTO, TAOJIMYHOTO U 3
o0OpaboTka pabora. MEepapXUIecKoro B IPUMEHEHNH K
1 (poBBIX Hay4HBIM JaHHBIM. OnIpenenuTsb JlononautenbHas 8
N300paKEHHH. MPENMYIIECTBA U HEAOCTATKH nurteparypa: 1

(hopmMaToB B IPUMEHEHHH K
XPaHEHHIO HaYYHBIX JaHHBIX.
Hanucats oTuer.

10 | UucTpymeHTHI Co3nanue ITocTpouts IByMEpPHBIM MacCUB OT OcHoBHas
uudpoBoii MPOTPaMMBI. 3aJJaHHON (PyHKLIMM WHTEHCHBHOCTH. | jJuTeparypa: 1, 2,
00paboTkH [TucemenHas BusyanusupoBaTh MOTy4eHHbIE 3 3
n300paKeHUI pabora. JTAaHHBIC B BUJIC U300PaKCHHUS C

W30JIMHUSIMU.

11 | UHCTpyMEHTHI Co3nanue O4uncTuTh N300paKEHHE, OcHoBHas
udposoit MIPOTPaMMBI. 3alIyMJIEHHOE NIEPHOANIECKUM nurteparypa: 2, 3
00paboTKH CHUTHAJIOM, IPUMEHSISI IBYMEPHOE
N300pasKeHM npeoOpaszoBanune Oypre. BriBecT 3

pe3yJbTaT B BUAE ABYX
N300paKeHUH: OPUTHHAIIBHOTO U
nocJie puibTpanyy.

12 | UaCTpyMEHTHI Coznanue PazpaboTars mporpammy s OcHoBHas
uudpoBoii IIPOTPaMMBI. BBIJICJICHUS] 00BEKTOB MEPEIHETO muteparypa: 1, 2,
00paboTKH TUIaHA Ha NPEJUIOKEHHBIX TaHHBIX ¢ | 3
n300paskeHHH Y4€TOM MUHMMAJILHOM JOIyCTUMOMN

wionaau oobeKTa. JononautensHas 3
Bocronb3oBaTbest MeToaMu nurteparypa: 1
O6uHapHoit Mopdoiorun s

pasiesieHHs! TIIOTHO MPUIIETA0IINX

00BeKTOB. Pe3ynpraT opopMuTh B

BUJIE M300paXKEHUSL.

13 | UacTpymeHTsI Hcnonb3ys anropurm Xada Ha OcHoBHas
udposoit Co3nanune 3aJJaHHOI HOHOTPAMME OIPEEIUTh mureparypa: 1, 2,
00paboTkH MIPOTPaMMBI. Tpeku. [loxydeHHsIi pe3yapTaT B 3
U300paKeHUI BH/JI€ TUHUN HAHECTU HA UCXOJIHYIO

noHorpammy. [Ipozaenats Ty xe 3
NPOLEAYPY, UCHIONB3YsI AIITOPUTM

Ksuan. OOBSCHATE OCHOBHBIE

pasiuyusl, oJIy4aeMbIX

PE3YNIBTATOB.

14 | ®opmupoBanue Co3nanune O6pabotats m300paxkenue ogHUM n3 | OcHOBHas
n300paXeHUH U3 | IPOrpaMMBI. Npe/IoKEHHBIX MeTo1oB. Hammcats | nmurepatypa: 1, 2,
JaHHBIX ¥ UX [Mucemennast OTYeT. 3 3
PEKOHCTPYKLUS paborta.

JononuurensHas
mureparypa: 1, 3

15 | ®opmupoBanne Co3nanue Jano nudposoe n3odpaxeHnue OcHoBHas 3

n300paKEHUH U3 | IIPOrpaMMBl. PaIroMCTOYHNKA, UMEIOIIETO aurteparypa: 1, 2,
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JIAHHBIX U UX ITuceMenHas rayccoBy (opmy. M3o0paxenue 3
PEKOHCTPYKIHUSA pabora. MIOABEPTHYTO MPOLIETYPE CBEPTKHU C

JUarpaMMoi HaIllpaBJI€HHOCTH JononauurensHas

Cubmupckoro paguorenuorpada. Ha | mureparypa: 3

IPpUMEPE HCIIOJIB30BaHUA METOAA

guctku CLEAN (anroputm

Xer0Ooma) BEIIOJTHATE IPOLIEAYPY

BOCCTAaHOBJICHUA UCTUHHOI'O

pacopeacjacHusa paauoapKoOCTU

ucrounrka. OObsICHUTH PE3YJIbTAThI

Takou pekoHcTpykuuu. Ilponenars

Ty ke Npoueaypy, A ciaydas, Koraa

B HCXOOHOC I/I306pa>i<eHI/Ie BHCCCH

Oemprit ryma. [Ipociaenuts

3aBUCHUMOCTbD I10JTy4a€MBIX

pe3yIbTaTOB PEKOHCTPYKIUU OT

BCJIMYMUHBI BHOCUMOT'O B

n300paKeHHE IIyMa.

16 | ®opmupoBanue Coznanue Hanucats nporpammy, koTopast OcHoBHas
M300paKeHM U3 | TIPOTPaMMBI. CUHTBIBACT PaIMON300pasKEHUS muteparypa: 1, 2,
JaHHBIX ¥ UX Connua (¢popmar FITS), 3
PEKOHCTPYKLIHS nony4eHHsle Ha CPT. [IpoBecTtu ux 3

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

17 | ®opmupoBanue Coznanue Hanwucats nporpammy nis OcHoBHas
M300paKeHM U3 | TIPOTPaMMBI. BU3yaJIM3aLlAHN MIPOIieCcCca IIOUCKA muteparypa: 1, 2,
JAHHBIX U UX aKTUBHBIX Cy0amnepTyp Ha cepuu 3
PEKOHCTPYKIHUA JAAHHBIX MMOJYUYCHHBIX a,IlaHTPIBHOﬁ 3

ONTHUKOMU. J[aHbI, pE3yJIbTaThI
HaTypHBIX u3Mepenuil CoHia Ha
teneckone bCBT.
6. YueOHo-MeToaMYecKoe U MHGOPMALMOHHOE O0ecreyeHue JUCIUILINHBI
6.1. OcHoBHas1 JIuTeparypa
Ne ABTOp, HA3BaHHUE, MECTO U3IaHUS, H31ATEJbCTBO, IO/ U3IaHUSA KoanuyecTtBO
yueOHO# M y4eOHO0-MeToAHYeCKOH JTUTEePATYPhbI IK3EMILIIAPOB
Ywmusimkua  C. OcHOBBI Teopuu TUGPOBOH 0OpabOTKH CHUTHAJIOB.
1 | Yuebnoe mocobue. MockBa: TexHocdepa, 2017. - 512 c. -ISBN 978-5- 2
94836-484-1
2 Maiixn Hoycon IIporpammupyem Ha Python. Cankt-IletepOypr: ITutep. 1
2019. - 416 c. -ISBN 978-5-496-01071-9
Hudposas obpadorka mzobpaxenuit : nep. ¢ anria. / P. ['oncanec, P.
3 | Byxc. - 2-e u3n., ucrp. u joi. - Mocksa : Texnocgepa, 2012. - 1104 c. - 3
ISBN 978-5-94836-331-8
6.2. JlonoTHUTeIbHAS JUTEpaTypa
Ne ABTOp, Ha3BaHHE, MECTO U3AHMSl, U31ATEJIbCTBO, IOl U3IAHUS KoaunuecTBO
yueOHOH M y4eOHO-MeTOAHYeCKOH JTUTEePATYPhbI IK3eMILISAPOB
1 | Ymusmxkun, C. B. Teoperndeckue OCHOBBI HHM(PPOBOH 00pabOTKH U
MpEACTABICHNS CUTHAIOB: yueOHoe mocooue / C. B. YMmusmkuH. - MockBa 1
: Texnocdepa, 2012. - 368 c. - Pexum nocryna: ObC "AiOykc" - ISBN
978-5-94836-318-9
2 | Dxwuran, B.WM. AnantuBHas QuUIbTpamnusi CHTHAIOB: TEOPUS U alTOPUTMBI
[Texct] : Hayunoe uspanue / B. W. Jlxuran. - M. : Texnocdepa, 2013. - 1
527 c¢. : mn. ; 25 eM. - (Mup mmudpoBoit 06padotku). - budbmmorp.: c. 505-
520. - [Tpeam. ykas.: c. 521-527. - ISBN 978-5-94836-342-4.
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3 | Tommcon, A. Puuapn. MaTepdepomerpuss U CHHTE3 B PaaroacTPOHOMUU
[Tekcr] : nHayunoe u3nanue / A.P. Tomncon ; JI.M. Mopan, 1.Y. CBeHCOH.
- 2-e u3., nepepad. u pom. - M. : ®usmaraut, 2003. - 624 c. : un ; 24 cMm. -
ISBN 5-9221-0015-7.

6.3. IIpodeccnonanbHbie 06a3bl JTaHHBIX, HCIO0JIb3yeMble PH OCYIeCTBJIEHUHN

06p330BaTeJ1bHOFO nmpoumecca mo JTMCUMUILJIHHE:

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

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

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

e Hayunsle JAaHHBIC (Mmartepuainbr) U3aTeNIbCTBA Cambridge University Press
(http://www.cambridge.orq)
6.4. UndopmauunonHbie, HHPOPMAIHOHHO-CIIPABOYHBIE CHCTEMbI, HCIOJIb3yeMble MPH

OCyHIeCTBJIEHHMH 00Pa30BaTeJbHOI0 MPoLecca Mo JMCHUILIHHE:

e Uudopmannonno-cripapoynass ~ uHpopmanus B Oubmmoreke HC3®d CO PAH
http://irbis.iszf.irk.ru

e ['ocynapcTBeHHas nyOauuHas Hay4YHO-TEXHUYECKas oubnmoreka Poccun
http://www.gpntb.ru/

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

e HayyHas OJeKTpoHHas Oulnmoreka + Poccmiickuii Wuaexc Haywnoro I{utupoBanus
https://elibrary.ru

e MexXayHapoAHbI KaTalor W TIOMCKOBas CHCTEMa MO NyONUKalusM B O0JacTH acTpoU3UKU
http://adsabs.harvard.edu/abstract_service.html

e Mexnaynapoanas  cucreMa  HWHIEKcupoBaHus — myonukauumidi  Web  of  Science
http://webofknowledge.com

o Hayunsle pecypcbl 3apyOexxHoro wusnarensctBa Elsevier B.V. — Freedom Collection
(https://www.elsevier.com)

6.5. [IporpamMHoOe oGecnieyeHHe

JIumeH3MOHHOE W CBOOOJHO paCIpPOCTPaHSEMOE MPOTPaMMHOE OOECledeHrne, B TOM YHCIIe
OTEYECTBEHHOT0 MPOM3BOJCTBA MCIIOJIB3yeMOE TpPU OCYILECTBIEHHMH 00pa3oBaTeIbHOIo
nporiecca 1o TUCIHUIIIHHE:
e Omnepanuonnas cuctema Ubuntu 18.04 (cBo6oaHo pactpoctpansemoe [10)
OducHhsrit maker Libre Office (cBo6onno pactpoctpansemoe [10)
7-Zip (cBoOoaHO pacmpoctpansemoe 110)
Adobe Acrobat Reader DC (cBo6oaHO pacnpoctpansiemoe [10)
Mozilla Firefox 1 (cBo6oano pacnpoctpansemoe I10)
VLC Mediaplayer (cBo6oano pactpoctpansiemoe [10)
K-Lite Codec Pack (cBoboano pacrnpoctpansiemoe [10)
Onepannonnas cucreMa Microsoft Windows 10 Pro
Cepsep BuneokoHpepeniicpszu Jitsi Meet

7. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

B yueOHOM mporiecce HUCHONMB3YIOTCS KaK aKTHUBHBIC, TaK HWHTEPAKTUBHBIC (HOPMBI
MPOBEICHUS 3aHATUM.

HNHuTepakTuBHBIE POPMBI BKIIIOYAIOT B CeOSI:

° Jlexinm;
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° TBopueckue 3ananus B popme H3I0KEeHUS MPOOIEMHOI0 MaTepHaa,

o ['pynnoBele OLIEHKU ¥ B3aMMOOLIEHKH: & UMEHHO PELICH3UPOBAaHUE acClIMpaHTaMu
BBICTYIUIEHU IPYT JpyTa.
o [IpoekT — KOMIUIEKCHOE 3aJlaHue, IpopadaThiBa€MOE HECKOJIBKO 3aHSITHI,

YUUTBIBas pabOTy Ha JOMY, IO OKOHYaHUIO KOTOPOH MPEI0CTaBISAETCS MTUCbMEHHBIN OTYET.
AyIUTOpHBIE 3aHATHS MNPOBOASTCA B HMHTEPAKTUBHOM (OpME C HCIOIB30BaHUEM
myapTumMeauitHoro oOecneuenus (IIK, mpoexrtop). Ilpe3eHTanum MO3BOJISIOT KadyeCTBEHHO
WIIIOCTPUPOBATh AyAUTOPHBIE 3aHATHS cXeMaMM, (opMylamH, 4YepTeKaMH, PUCYHKAMU U
CTPYKTYpPUPOBaTh MaTepuall 3aHATHA. OJIEKTPOHHAs MPE3EHTAlMs TO3BOJIIET OTOOpPa3uTh
IpOoIECcChl B AMHAMUKE, YTO YJIy4IIaeT BOCIPUATHE MaTepHaa.
CamocTosTenpHas padoTa BKIIOYAeT B ceOs:

° (dopMynrpoBaHHE TMPOOJIEMHBIX BOIPOCOB B PE3YNbTaTe CaMOCTOATEIHEHOTO
U3y4EHHSI TEMBI C IPUBIICYCHUEM OCHOBHOMW U JIOTIOJIHUTENLHON JINTEPATYPHI;

° IOUCK HAyYHO-TEXHMUYECKOH HMH(POPMAIMM B OTKPBITHIX MCTOYHHKAX C LENBIO
aHalM3a W BBISIBICHHS KIIFOYEBBIX OCOOCHHOCTEH;

° KOHCIIEKTHPOBAHHUE;

° BBINOJIHEHHE JTa00PATOPHBIX M MPAKTUYECKUX PAOOT.

HpI/I HCO6XO)II/IMOCTI/I, B IIponecce pa6OTBI Haa 3aJaHuEM, aCIIUPAHT MOKCT ITOJIYIYHUTDb
HHIUWBUAYAJIbHYIO KOHCYJIbTAIWIO Y IPCIOAABATCIIA.

8. MarepuaibHO-TEXHUYECKOE o0ecnedeHre U CHUIIIHHBI (MOIYJIA)

Jlis  oOydeHWsT WMEIOTCS CHEIUAIbHBIC TOMEMIEHUS JUIsl TPOBEICHUS 3aHATHHA
JICKIIMOHHOTO THUIA, CEMHUHAPCKOTO THUIA, TPYIIOBBIX M HHIUBUAYAJIbHBIX KOHCYJIbTAIIHIA,
TEKYIIET0 KOHTPOJIS ¥ TIPOMEKYTOYHOU aTTECTAINHU, a TAKXKE MIOMEIICHUS 1T CAaMOCTOSTEIIBHON
paboTHI.

CrnenpaiabHble  TOMCIICHUS  YKOMIUICKTOBAaHBI  CIICIMATM3UPOBAHHON  MeOebio,
TEXHUUYECKUMHU CPEICTBAMU OO0YUYECHHUS, CIYKAIIUMH AJIs IPeACTaBIeHUS HH(OpMAaLUK OONBIION
ayJIMTOPUH, KOMITBIOTEPHBIM 000PYIOBAaHHEM.

9. KoHTpoJIb KauecTBa OCBOECHUS MPOTPAMMBbI ACHPAHTYPBI

Heab koHTpOAA — TONy4YeHHE WH(OOpPMAIMU O pe3ysbTaTax OOy4YeHUsS M CTEIEHU UX
COOTBETCTBUS pe3yjbTaTaM 00YUECHHUS.
IlnannpyemMble pe3yibTaThl OCBOCHUS JUCHUAIIMHBI

3HaTh: TEOpETUYECKHE OCHOBBI M MaTeMaTHYECKHil anmapar nu@poBoil oOpabOTKM CUTHAJIOB,
NpPEJCTaBUMBIX B PA3JIMUHBIX (pu3nueckux ¢opmax (NIEKTPUUECKUE CUTHAJbI, aKyCTHUYEeCKHe
CUTHAJIBl U JIp.), METOJBl MPEoOpa3OBaHUs CHUTHAJIOB B TEJIEKOMMYHHKAIIMOHHBIX CHCTEMaxX —
KOJIMPOBaHUE, CKaTUe, MOYJIAIMIO, (hopMaThl MpeicTaBIeHUs MH(popMaruuy;

YMeThb: BbISBISITh KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH (PU3NYECKUX SIBJICHU, pealn30BbIBaTh Ha
TUIOBBIX U CHEIHMAIM3UPOBAHHBIX MPOrPAMMHBIX CPEICTBAX METOABI U AITOPUTMBI IIHU(PPOBOI
00pabOTKM CHUTHAJIOB, YMETh ONTHUMHU3UPOBATh MOIXOAbl INPU H3MEHSIOIIUXCS alpPHOPHBIX
CBEICHMUSIX;

Baajers: HaBbIKaMHM HCIIOJNB30BAHMSI COBPEMEHHBIX METOJOB U TEXHOJIOTUH Hu(POBOM
00pabOTKM CUTHAJIOB, a TaKXKe METOJaMu 00pabOTKH JaHHBIX M HaBBIKAMHU WX CHCTEMaTH3alluu
U aHaJIM3a.

Texkymmii KOHTPOJIb

Texymuii KOHTPOJb YCHEBAEMOCTH AacHHpaHTa, T.€. MPOBEpPKa YCBOEHUs Y4eOHOTo
MaTepuaia, perysipHO OCYIIECTBISAETCS HA MPOTHKEHUH ceMecTpa. TeKylmuil KOHTPOJIb 3HaHUI
00y4aromuXxcsi OpraHu30BaH Kak YCTHBIN TPYIIOBOI ONPOC ¥ TECTUPOBAHUE.

Texymas camocTosTensHas paOoTa acnupaHTa HampaBieHa Ha yriyOJeHue W
3aKpEIJICHUE 3HAHUM, U Pa3BUTHE MPAKTUYECKMX YMEHUN aCIIMPAHTA.
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OObeKkTamMu OIICHUBAHUS BBICTYIIAOT:
e VYyeOHas AWCIUIUIMHA - AKTUBHOCTh Ha 3aHATHSAX, CBOCBPEMEHHOCTH BBITIOJIHCHHSI
Pa3JIMYHBIX BUAOB 33/IaHUH, TOCENIAEMOCTb 3aHATHI;

e C(CrereHb YCBOCHUSA TCOPETUUCCKUX 3HAHU.

Xapakrtepuctuka OC 17151 o0ecniedeHUs1 TEKyero KOHTPOJIsi 0 AN CHUIJINHE

Pa3zpgen/Tema

OoC

Conep:xanue 3a1aHusl

Pazgen 1. Bpognwlii Kypc.
OCHOBHBIE OIIPEENEHNUSI.

YcTHBIM onpoc

Jduckyccusi, yCTHBIH onpoc.

Paznen 1. OcHoBHbIE
aJTOPUTMBI 00pabOTKH
CUTHAJIOB Ha KOMITBIOTEPE.
JIuCKpeTHBIC CUTHAJIBI.
JluckpeTHOE peobpa3oBaHue
Oypse ([I1D)

Penrenue 3amau

Pemenne THIOBBIX TeopeTHYeCKHUX 3a1a4
B XO/€ TMpaKkTH4ecKWx 3aHaAThi. Pabora y
JOCKH.

IIpoeKT KOMIIBIOTEPHOI0 NPAKTHKYMA:
Jano: Hudposas 3aImch
THJIPOaKyCTHYECKOTO CUTHasa
nuTenbHocTh0 1.03 ¢. CurHan mosydeH ¢
MOMOLIBI0  CHELUAIU3UPOBAHHOTO  4-X
KaHAJIBHOIO IIpMEMHUKAa Ha o. baiikan c
rnyounsl 150m. [lar kBaHTOBaHUS CUTHANA
— 5 MKc.

Heob6xomumo HaTMCcaTh porpaMMmy,
KOTOpasi a) CYMTBHIBACT CUTHAI U3 Qaiina; 0)
BBIYUCIISICT TaKHE XapaKTEPUCTHKH CUTHANa
KaK: MaTeMaTHYECKOe OKUJIAHHE,
JUCTIEPCHUIO; B) TPOU3BOAWT BBIYMCICHUE U
MOCTpOeHWE B BHAE TpaduKoB (YHKUUU
KOppeJSIIMUM  MEXIy NapaMH IPUEMHBIX
KaHajJoB; I)  BBINOJHSAET  OIEPAIHIO
yCpEeIHEHHS CUTHAJIA 110 TPEM TOYKaM.
KounTpoabHbie BOonpochI:

a) CurHaji uMeeT YacTOTHBIH CIIEKTD,
orpaHudeHHbI yactoroi f max= 50 x[m.
Kakum  momkern  ObITh  BBIOpaH  Imar
KBaHTOBaHMsI CHUTHAJIa 110 BpeMeHH (TIpH €ro
npueme), 4YTroObl  00ECIEeYHTH  YCIOBHUE
OTCYTCTBHS NOTEPh MHQOpMaIn?

06) CurHana perucTpupyercss HIPUEMHBIM
ycTpoiicTBoM B TedeHue 10 c., TUCKpETHBIE
OTCYETHI CUTHAJIA CHUMAIOTCS Yepe3 Kax/ble
10 wmkc. KakoBa mnpenenbHas YacTtoTa
CUTHaja f max MOXKET OBITH
3adukcupoBana. Kakoe paspemeHue 1o
gactore Oyzaer oOecrmeynBaThCsi B 3TOM
ciayqae?

OTueT M 06CyKIeHNE Pe3yJIbTATOB.

Paznen 1. CnexTpanbHbIit
aHanu3 ¥ QUIbTpaLus
CHTHAJIOB.

BecoBrle okOHHBIE PYHKIINH

Penrenue 3amau

Pemenne THMOBBIX TEOPETUYECCKHUX 3ada4
B XOJAC IMPAKTUYCCKUX 3ausTuil. Pabora y
JOCKH.

IIpoeKkT KOMIILIOTEPHOr0 MPAKTUKYMA:
Jlano: Hab6op TECTOBBIX CHUTHAJIOB
(cMHYCOUJANbHBIA CHUTHAJ, CHHYC + OCJIbIi
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IIyM ¥ TA.) TNPEACTaBICHHBIX B LU(PPOBOI
dopme. lludppoBas 3amuck pagroONOTOKA
ConHnla Ha JUIMHE BOJHBI 5.2 cMm (mmar
KBaHTOBaHUs 1.6 cek, mepuon HaOMOACHUS
8 gacoB) B (popmare fits.

Heob6xonumo HanucaThb IpOrpaMMmy,
KOTOpasi COBEpIIAET CIEAYIOIIUE NCHCTBUS:
a) CUUTHIBACT CUTHaNbl u3 (Qaiinos; 0)
BbINOJHAET mpsmoe BII® Haj TecTOBBIMU
CUTHAJIAMH ¥ BBIBOAUT PE3YyJIbTaT B BHIE
rpa¢ukoB  (CHEKTPHl  MOILIHOCTH);  B)
GwIbTpyeT CHEKTpbl B 3aJaHHOW IIOJIOCe
gacToT (tum  ¢uibTpa TO  BEIOOpY
MOJIb30BaTENsl) M MPOM3BOAUT 0OpaTHOE
JAI1®. Vcronp3ys HapaOOTaHHBII MaTepHal,
BBIMIOJIHUTh aHAIU3 CIEKTpa PeajbHOTOo
panuocurHana. BrisiBuTh OCHOBHEIC
CBOMCTBA CIIEKTpa. B Ka4ecTBe
JOTIOJTHUTENIBHOTO 3aJaHusl Mpeaaraercs
MOCTPOHUTH CKONB3SIIHIA CIIEKTP MOIIHOCTH
panuocurHana UCTIOJNB3YSI METOJ
MOCTPOCHUS IIEPHONOTPaMM Y aITya.
KouTpoabHbie BonpochI:

a) [Tokaxute, yto npeodpazoanue ypre u
obpaTHOE TpeoOpazoBaHWE CYTh JMHEHHBIE
orepanu.

0) OOBSICHHUTH, B YE€M 3aKIIOYACTCS CMBICI
NPUMEHEHUS] OKOHHOTO TNpeo0pa3oBaHus
®Dypbe 1 OKOHHBIX BECOBBIX (PYHKIIUH.

B) Omnpenenute MakCUMalbHBIA pasmep M
OKHa  CKaHHpPOBaHWUsS, TPU  KOTOPOM

MPeOYTUTENICH MpsIMOI ANTOPUTM
BBIYMCIICHUS CBepTkH, eciu N = 2048, a
HUCXOJIHbIE JTaHHEBIC TaKOBBI X=

Ap Xy Ay—p A1 Y Ay- Xy

]

_He e Hym-a
n saapo  ceeptkun  G=[

o H1 0 Bag—a
] KOMIUTEKCHBIE.

OTtueT u 06CyKIeHNE Pe3yJIbTATOB.

Paznen 1. JIuneitnas
ugposas 00paboTka
CUTHAJIOB C TIOMOIIIBIO
GUIBTPOB.

Pemenue 3amau
PacuetrHo-rpaduueckas
pabora

Pemienne THNMOBBIX TCOPECTUHYECCKHUX 3adavd
B XOAC MPAKTUYCCKUX 3ausaTuil. Pabota y
JOCKH.

PacuernHo-rpadpuueckass  paGora A
KOMIIBIOTEPHOI'0 MPAKTHUKYMA:
KoncTtpynpoBanne mpocTedmmx MHPPOBBIX
¢wibTpoB. ['eHepamysi TECTOBBIX CHUTHAJIOB.
OubTpanys.

OTtueT u 06CyKIeHNE Pe3yJIbTATOB.

Paznen 1. Ammnuryanas
Moayisinus. PazHoBUIHOCTH
aMITTUTYTHON MOTYJISIINH.
dazoBast 1 yacToTHAS

Penrenne 3amau
Pacuerno-rpadguyeckas
pabora

Pemenue TMIOBBIX TeOpeTHYECKHX 3a/a4
B XOJI¢ MpaKTUYeCKUx 3aHATui. Paborta y
IOCKH.
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MOTYJISIIUS
Jemomymsrus. Croco6b1
MOJYJISAIIUY, HUCHOJIb3yeMbIC
IpH nepeiavye nHGOPMAaIIHH.

IIpoexkT KOMIIBLIOTEPHOI0 MPAKTHKYMA:
HeoOxommmo  cMopmenwpoBaTth  CHCTEMY
nepeaays WHPOpPMAMH 10 pagHOKaHaNY,
KOTOpasi COCTOUT M3 NepelaTyuka CHUrHaja,
KaHajla CBS3M C QIIUTHBHBIM  OEIBIM
raycCcoBbIM IIIyMOM, NpPHUEMHHKAa CHUTHaja.
[lepenatunk BKJIOYAET B ce0sl MCTOYHHUK
COOOLICHNST U MOAYJSATOP paAMOCHTHANA, a
MIPUEMHUK - BXOIHOW TIOJIOCOBOH (IUIIBT,
neMonynsTop paguocurnana, GHY.
Ot0o0pa3uth  TrpaguKd  BpPEeMEHHBIX U
CIIEKTPANbHBIX ~ (YHKOIHHA HA  BBIXOJE
Kaxgoro Omoka. Ilapamerpsl cucTeMbl
nepesady MpUBeISHBI HIDKE:

HNctouHuk curHajia - TapMOHMYECKHUU
CHTHalI [0 3aKOHYy CHHyCa B TpeTbeil
creneun ¢ yactoron 130 TI'm. Bug
MOAyJSIMK -  (a3oBas MOAYJSIHA C
nHaexkcoM monynauuu 4. Hecymas dacrora
3 k[u. OrHomenue curHan/mym 9 nb.
YacroTa quckperuzauuu 8 k.

OTt4eT 1 00Cy:K1€eHHE Pe3yJIbTATOB.

Paznen 2. OcHOBBI
PEKOHCTPYKITUH CUTHAJIOB.
ANropuTMBI aJanTUBHOU
(GuUIBTpai CUTHATIOB

Pewenue 3anau
PacuetrHo-rpaduueckas
pabota

PemieHue TMIOBBIX TEOPETHYECKHX 3a4a4
B XOJi¢ TpakTHYecKux 3aHsTHd. Pabora y
JIOCKH.

IIpoeKT KOMNBLIOTEPHOTO MPAKTUKYMA:
Pagvocurnan oT HaOmomaeMoro oOBEeKTa
YAOBIIETBOPSIET YPABHEHUIO BHJIA:
H(U)*F(u)=G(u) +N(u)

rie H — mnepemarounas  dyHKIUSA
paauoreneckona, F — uctunusblil curnan, G —
HaOJoIaeMblil curHall, N — CTallMOHAPHBIN
rayccoB IIyM; * - 3HaK orepaTopa CBEpPTKH.

Heob6xonumo HaImcaThb Iporpammy,
KOTOpast Ha OCHOBE MIPUMEHEHUS
ONTUMAJIBHOTO ¢ubTpa Bunepa

MIPOM3BOJUT ONEPALMIO OOpAIIEHHUs] CBEPTKU
U JJaeT OLEHKY MCTHHHOro curHana. Taxke
HEO0OXOJMMO HCCIEe0BaTh BIUSHUE IIymMa
Ha Ka4yecTBO BOCCTAHOBIIEHHOTO CHTHAJA.
Janbpl B BuAe MaccHBOB JaHHBIX: a)
Ha0IrogaeMbIld CUTHAT, 0) UCTUHHBIA CUTHAI
(mmst TeCTOB anropuTMa); B) NEepenaTodHasd
(GYHKLUS painoTEeNecKorna.

OTuer 1 06Cy:K/IeHNE Pe3yIbTATOB.

IIpomeskyTOUHAs aTTecTALMS

[IpomexxyTounast arrecTalusi acHUpPaHTOB MO JUCIHUIUIMHE OCYIISCTBISETCS TIO
OKOHYAHUIO JVCIUIUINHBI, B BUJE 3aU4€TOB B COOTBETCTBUU C TpaduKOM Yy4eOHOTO mporiecca.
Jns momycka K 3a4eTy CTYJIEHT JOJDKEH BBIIIOJIHUTH BCE IMpaKkTHYECKHE 3aiaHus. B cioydae
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HATMYUS y4eOHOU 3aI0JKEHHOCTH (TIPOMYIICHHBIX 3aHATHIA U (WK ) HEBBITIOJTHEHHBIX 3a1aHUN ),
acIUpaHT 0TpabaThIBACT MPOIYIIEHHBIE 3aHATHS U BBITIOTHSAET 3aaHHUS.

BOHpOCLI AJIdA 3a4Y€Ta

- Knaccudukanus curHanoB

- OCHOBHBIE CTATUCTUYECKNE XaPAKTEPUCTUKH CUTHAJIA

- Psan @ypee. [Ipeodpazoanne Oypre. Koppensunonnas GpyHkuus

- Teopema IlapceBans

- JluckpeTHbBIC M HHTETPATbHBIC IPEICTABICHHUS CUTHAJIOB.

- Amnanoro-uudpoBoe u uudpo-anamoropoe mnpeodpazoBanue. Teopema KoreabHUKOBA.
Yacrora HaiikBucra.

- CnexTp nuckpetHoro curiaia. CyoaucKpeTusalus Curaana.

- JluckpeTHbIN OEIbIii ITyM.

- Huckpernoe npeodpazoBanue Oypoe (AI1D).

- BoccranoBneHnne HEnpepHIBHOTO CUTHAJIA ¢ moMoibio I1O.

- Anroputm 6picTporo 1D (BIID).

- Dddexr ['mb6ca

- Merton Yamnua

- CHoexTp IUCKPETHOIO CIIy4ailHOro mpoliecca

- Jluneitnas mudpoBas 06pabOTKa CUTHAJIOB C TIOMOIIBI0 (DHUIBTPOB

- OuIbTPHI IEPBOTO M BTOPOTO MOPSIKA

- Tlonstue cBeptku. OOpalieHe CBEPTKHU.

- AMIUTUTYHAS MOTYJISITHUS.

- ®da3oBas U 4aCTOTHAsI MOIYJISIUS

- Hemonynsuus.

- OnTtumanbHbIi GuiasTp Bunepa.

TunoBble 3a1aHus A 3a49eTa

1. OCHOBHBIE AJITOPUTMBI 00PAOOTKH CUTHAJIOB HAa KOMIIbIoTepe. JIMCKpETHbIE CUTHAIIBI.
Jlano: 1ludposas 3amuch THAPOAKYCTHYECKOTO CHTHanma utenbHocThio 1.03 c. Curnan
HOJY4YEeH C IMOMOIIBIO CIENUATN3UPOBAHHOIO 4-X KaHAJIbHOIO NpUEMHHMKAa Ha 0. baiikanm c
riyounsl 150mM. llar kBaHTOBaHMSI CUTHANIA — 5 MKC.

Heo6xonnMo Hammcate mporpaMmy, KOTOpas a) CUMTHIBACT CUTHaN W3 (aiina; 6) BbIYMCISET
TaKWe XapaKTePUCTUKU CUTHAIA KaK: MaTeMaTHYECKOe OKUAAHWE, TUCTIEPCHIO; B) TPOU3BOIHUT
BBIYHUCIICHHE M IOCTPOCHKE B BUJE IPa(UKOB (PYHKIUN KOPPEIALMH MEXKAY MapaMu MPUEMHBIX
KaHAJIOB; T') BBITIOJHSIET ONEPALUIO YCPETHEHHUS CUTHAJA MO0 TPEM TOUYKaM.

Konumponvuvie sonpocwi:

e Ja el S S

a) Cur"HaJl uMeeT YaCTOTHBIM CIEKTpP, OTPaHUYCHHBI YaCTOTOM = 50 kl'm. Kakum

JOJKeH ObITh BBIOpaH IIar KBAaHTOBAHMS CHTHala MO BpeMeHU (IpU ero mpHueme), 4ToObl

00ecreynTh ycIoBHUEe OTCYTCTBUS MOTeph MH(popMaruu?

0) CurHan perucTpupyeTcsi IPUEMHBIM yCTPOMUCTBOM B TedeHHe 10 c., TUCKPETHBIE OTCYETHI
E, _F

et mex
CUTrHaJla CHUMAKTCA YCpPE3 KaKIbIC 10 mkc. Kakona npeaciibHass 4aCToTa CUrHalia

MOXXeT ObITh 3adukcupoBaHa. Kakoe paspereHue mo dactoTe OyAeT o0ecnedrBaThCS B 3TOM
ciyqae?

2. CnexTpaiabHbIi aHAINU3 U (PUIBTPALIUs CUTHAJIOB

Mano: HaGop TECTOBBIX CHUTHAJIOB (CHHYCOWJATbHBIA CUTHAN, CUHYC + O€nblid IIyM W Ti.)
npeAcTaBiIeHHBIX B mudpoBoit ¢dopme. [{udporas 3amuchk pagmonoroka CoyiHIIA HA JJIUHE
BOJIHBI 5.2 cM (mar kBaHToBaHHs 1.6 cek, mepuoja HaOmoneHus 8 yaco) B hopmare fits.
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HeobxonuMo Hamucath mporpamMmy, KOTOpasi COBEpIIaeT CISAYIONIUE ACHCTBHS: a) CUUTHIBACT
curHanbl W3 ¢ainoB; 0) BeimoaHseT npsmoe BII® Haxg TecTOBBIMH CHTHajIaMu W BBIBOJIUT
pe3yibTaTr B BUE TpapuKoB (CIIEKTPHI MOIIHOCTH); B) (PUIBTPYET CIIEKTPHI B 33JaHHOM MOJI0CE
yacToT (TUn (GUIbTpa MO BBHIOOPY MOJIB30BaTENsA) U Ipou3BoAUT obOpaTHoe BIID. Ucnonb3ys
HapaOOTaHHBII MaTepual, BBIIOJHUTh AHAIM3 CIEKTPAa pPEaJbHOIO pajMOCUTHaja. BhIABUTH
OCHOBHBIE CBOICTBA cIleKTpa. B kauecTBe HOMOJHUTEIBHOTO 33JaHUS MPEIaraeTcsi MOCTPOUTD
CKOJIB3SILIUIM CHEKTP MOIIHOCTU PaJUOCUTHAIA, UCIOJIB3YSl METOJ IOCTPOEHHUS IEPUOI0TpaMM
VYanya.

Konmponvnvie sonpochwi:

a) Ilokaxute, uto mpeoOpazoBanne Dypbe U oOpaTHOEe NpeodOpazoBaHUE CYTh JIHHEHHbBIE
orepanuu.

0) OOBACHUTDH, B YEM 3aKJIHOYAETCS CMBICI MPUMEHEHHs] OKOHHOTrO IpeoOpazoBanus Dypbe u
OKOHHBIX BECOBBIX ()YHKITUH.

B) Omnpenenute MakCUMalbHBIN pa3Mep M OKHa CKaHUPOBAHUSA, MIPU KOTOPOM MPEANOYTHTENEH
NPSIMOM QITOPUTM BBIYMCICHUS CBEpTKH, eciau N = 2048, a ucxojHble JaHHBIE TaKOBBI X=[

KXy Ay—g X1 X X Ay Xy by Hy-180 81 Gy
] m smpo cBeptku G=[ ]

KOMILJIEKCHBIE.

3. Moaynsuusa-aeMoayasiuus NpOCTEHIINX CUTHAJIOB

HeobxonmuMo cmomenupoBaTh CHCTEMY Tiepenadr HHPOpPMAIUMH 10 paJHOKaHaTy, KOTopas
COCTOMT M3 MepeJaTuhKa CUTHala, KaHaja CBSI3U C aJINTUBHBIM OENbIM rayCCOBBIM ILIYMOM,
npueMHuKa curHana. l[lepegatuuk BKiIO4aeT B ce0si MCTOYHUK COOOIICHHS W MOMIYJISITOP
paarocurHaia, a IpPUeMHHUK - BXOJIHOM MOJIOCOBOM GUIIBTP, IEMOAYNIATOp paauocuruaia, GHY.
Oto0pa3uth rpaduKu BpEeMEHHBIX W CIEKTPaTbHBIX (YHKIMHA Ha BBIXOJE KaXIOro OJIOKa.
[TapameTpsl cucTeMbl IEpe1avu TPUBEAECHBI HIXKE:

HctouHnk curHana - TapMOHUYECKHI CUTHAI TTO 3aKOHY CUHYCA B TPEThEW CTEIEHHU C YaCTOTOM
130 I'u. Bua monynsuu - gazoBas Moaynsuus ¢ HHAEKCoM Moaysiuuu 4. Hecymas yactora 3
k['11. OtHomIenue curnan/mym 9 nb. Yactora nuckperusanuu 8 kI 1.

[Tposepsiembie komnetenmuu: OITK-1, TIK-1, TTK-2

4. PeKOHCTpYKIMSI CUTHAJIOB. AJITOPUTMBI aIalITUBHON (PMIIBTPAIIKM CUTHAJIOB

Pagmocurnan ot Habmo1aeMoro 00beKTa yI0BICTBOPSET YPABHEHHUIO BU/IA:

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

rae H — nepenatounas ¢yHkius paauoreneckona, F — uctunHblil curnan, G — Habm01aeMblid
curHai, N — cTallMOHAapHBIN rayccoB IIyM; * - 3HAaK OIlepaTopa CBEPTKH.

HeoOxonuMo Hamucath mporpamMmy, KOTopasi Ha OCHOBE MPUMEHEHUsS! ONTHUMAaIbHOTO (UIbTpa
Bunepa npou3BoauT omnepanyio OOpaiieHus CBEPTKH M JAeT OLIEHKY WCTUHHOTO CHUTHAaA.
Takxe, HEOOXOUMO HCCIEAOBATh BIMSHHE IIyMa Ha KAa4eCTBO BOCCTAaHOBIIEHHOTO CHUTHAJA.
Jlanbl B BH/IE MAaCCHUBOB JIaHHBIX: a) HAONIOAAeMBbId CUTHAJ; 0) UCTUHHBINA CUTHAN (JJI1 TECTOB
IrOpUTMa); B) TIepenaTouHas GyHKIUS paJuoTeIecKora.

Kpurepun onenkn:

- OLEHKA «3a4YTEHO» BBICTABIIACTCS ACIHUPAHTY, €CIIM OCHOBHOW MAaTepHall YCBOEH, ACIHMPAHT
nproOpen HeoOXOMMbIE 3HAHUS U YMEHUS;

- OLICHKA «HE 3a4TEHO» - €CIIM OCHOBHOM MaTepHal yYCBOECH HENOCTAaTOYHO, ACIHMPAHT HE
nproOpen HeoOXOUMBIX 3HAHUHM U YMEHHH
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