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1. MecTo ¥ poab AUCHUILIHHBI (MOaYJIs1) B cTpykType OITOIT

Hucumrummza  «L{udpoBas 00paboTka CHTHAIOB M H300paXXEHHWH» BXOIUT B
00pa3oBaTeNbHBI KOMIIOHEHT OCHOBHOW MPO(eCcCHOHANBHOM 00pa30BaTeIbHON IPOrpaMMbl IO
Hay4HOU cniennanbHocTH 1.3.4. Pangnodusuka.

JucuunnuHa sBisercs (pakyabTaTUBHOW A7 00YYaIOIIKUXCS B aCIUPAHTYpe MO HAyYHOU
cnenuanbHoctu 1.3.4. Pagnodusuka

3HaHUS M yMEHUS, MPUOOpeTaeMble acCUpaHTaMH MOCIEe W3YYEHUS TUCIMILIHNHEI, OYayT
UCIIONIb30BAaThCS  JJIsl  pElICHHs HAy4yHBIX 3aJad Ha »JTane MOoJdydeHHs u o0padoTKu
9KCIIEPUMEHTAIILHOTO MaTepualia, W HampaBlieHbl Ha MOATOTOBKY K cCJaye KaHIUAATCKOTrO
HK3aMeHa U K JajbHEeHIIel HaydyHo pabore.

2. Ileau u 3a1a4u TUCHUILIUHBI (MOTY/JIs1)

Henbto gucuumnuuel «l{udpoBas oOpaboTka CHTHaIOB U H300pAKEHUN» SIBISIETCA
U3Y4YECHHE TEOPETUYECKUX OCHOB COBPEMEHHBIX METOJOB U BAXKHEHIIMX alrOPUTMOB,
NPUMEHSIEMBIX TPU KOMIIBIOTEPHOW 00pabOTKE pe3yabTaToB (HU3UYECKOTO SKCIEPUMEHTA,
KOTOpbIE MOTYT OBITh NPEJCTABICHBI B PA3JIMYHBIX (OopMax: OSIEKTPUUYECKHE CHUTHAIBI,
AKyCTHUYECKHE CUTHAJIBI, CTATHUECKUE U TUHAMUYECKHE U300paKeHus U JIp.

3anayamu quctuiuinHbl «L{udpoBas 06paboTka CUTHAIOB ¥ M300PaXKEHUI SABIISETCS:
® U3y4YHTh METOABl TOCTPOCHHUS AITOPHUTMOB, HCIOJIB3YEMBIX TNPH PEHICHUH (PU3HUECKUX
3a/1ay;

® OBJIAACTh HABBIKaAMH aJIrOPUTMHU3AIMHU U ITOCTPOCHHUA IIpOorpamMm IJisd pCIICHUA 3a1a4,

OCBOMTH (hU3UYECKHE OCHOBBI 00paOOTKU CUTHAJIOB U N300payKECHUH.

3. TpeOoBaHu# K pe3yabTaTaM OCBOECHHS TUCIHUIIUHBI (MOTYJIfA)

B nponecce uzydenus aucuuniauasl «{udposas o6paboTka CUTHAIOB U U300paskeHUN»
ACIHUpPAHT JIOJDKEH MPHOOpEeCTH 3HAHUS W YMEHHUS, HEeOOXOIWMBbIE Al €ro JalbHEHIIero
MPOQECCHOHAIBHOTO CTAHOBJICHUS, @ UMEHHO!

3HaTh:

® TIOHATHE CUCTEMBI [IPOTPAMMHUPOBAHMUS;

e 0a30Bble MPUHIUINBI  TMOCTPOSHUS  aNTOPUTMOB, OCHOBHBIE  alNTOPUTMHUYECKUE
KOHCTPYKIUHU U CTPYKTYPBI JaHHBIX;

® TEOpPETHYECKHE OCHOBHI M MaTeMaTHYECKHil ammapaT mu@poBOil 0OpabOTKH CHUTHAIIOB
MPEJICTAaBUMBIX B pa3IMYHbIX opMax (JEKTPUUECKHUE CUTHAJIbI, aKyCTUYECKHE CUTHAIIBI
M Ip.);

® MCTOAbI HpeO6paSOBaHI/I$[ CUTHAJIOB B TCIICKOMMYHUKAIIMOHHBIX CHUCTEMAX —

KOOAUpPOBAaHUC, CXKaTuce, MOAYJIANHUIO-AEMOAYJIAINIO, (I)OpMaTBI MNpEaACTaBJICHUA
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nHpopmanuu.

YMmerh:

® BLIIBJIATE CYHICCTBCHHBIC KOTMYECTBCHHBIC 3aKOHOMCPHOCTH (bI/IBI/I‘IeCKI/IX SIBJ'ICHI/II\/'I,

® PCAIM30BBIBATHL HA THUIIOBBIX M CIICHHUATIU3UPOBAHHBIX IIPOTpaMMHBIX CpEACTBAX MCTOIBI

U alrOpUTMBI IIU(PPOBOI 0OPaOOTKU CUTHAJIOB,

® YMCETH OIITUMHU3UPOBATH IMOAXOAbI IIPHU U3MCHAIOINXCA allpUOPHBIX CBCACHUAX

® HCIIOJB30BaTh A3BIKK IIPOrpaMMHpPOBAHUSA, CTPOUTH

3¢ (heKTHBHBIE ATOPUTMBI.

Baagern:

JJOTUYECKU  BBIBECPCHHBIC U

® HAaBBIKAMH HCIIOJIb30BAaHHS COBPEMEHHBIX METOJIOB U TEXHOJOTHH HU(POBOil 00paboTKH

CUTHAJIOB,

® MCETOAaMHU O6pa6OTKI/I JaHHBIX U HABbIKAMH UX CHUCTCMAaTHU3alluH, aHaJlu3a U OCMBICIICHHUA.

4. O0beM TMCHUIIHHBI (MOAYJIs1) M BUABI YUeOHOI padoThI
OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIsIeT 4 3a4eTHbIE eNuHuUIIbI, 144 yacos.

Bup yuyeoHoii padoTbl Bcero gacoB /
3a4eTHBIX eINHHII

AyIMTOPHBIE 3aHATHS (Bcero) 7212

B ToMm uncine:

Jlexuuu 36/1
[TpakTHueckue 3aHATHS 36/1
CamocrosiTesibHas padoTa (Bcero) 7212

B ToMm uncrne:

KoHcnektupoBanue 36/1
CaMOIIOArOTOBKA U BBIIIOJHEHHUE JOMAITHUX 3aJaHUI 36/1

Bun npomexyTouHoil arrectauu (3a4er)

KonrakTHas pa6ora (Bcero) 72/2
OO0masi TPy10eMKOCTh ("4acpl/3a4eTHBIC CTMHUIIBI) 144/4

5. ConepxaHue IMCUMILTHHBI
5.1. Conep:xanue pa3iesioB U TeMbl THCIUIITHHBI

Paznen 1. OcHOBBI aHAIN3a CUTHAJIOB

1.1. Beoaublii kypc. OCHOBHBIE Onpe/ieJIeHUs!

bazoBrie 3HaHUA O npeaACTaBJICHUN I/IH(I)OpMaI_[I/II/I B KOMIIBIOTEPC. OcHoBHBIC noaXoJbl K

PEIICHUIO 3a7a4d ¢ TIOMOIbI0 KoMIbioTepa. Kiaccudukanusi curaanoB. DHEPrusi 1 MOIIHOCTD

curHana. OCHOBHBIE CTaTHUCTHYECKHE XapaKTepUCTUKH curHama. Psan dypwe. [IpeobpazoBanue

®ypoe. Koppemsunonnas ¢ynkuusa. Teopema Ilapcesais.

I[I/ICKpCTHLIC MMPpEaACTaBJICHUA




curHanoB. VIHTerpaibHble IPEACTABICHMUS.

1.2. HudpoBbie curHajabl 1 padoTa ¢ HUMH

3amaun  sA3bIKa [POrpaMMUPOBAaHUS TpU  LUGPOBOH 00pabOTKE OJHOMEPHBIX U
MHOTOMEpHBIX curHasioB. KommbiorepHast cetb. JlocTynm K HMHTEpHET pecypcaMm (IaHHBIM H
anroputMmam). OrmpezneneHue aHAJIOTO-IU(PPOBOr0 U IU(PO-aHAIOTOBOTO MpPeoOpa3OBaHUA.
Teopema  KotenbHukoBa. UYactora  HaiikBucra.  CnekTp  JAMCKPETHOrO  CHUTHAIA.
CybOnuckperusanus curHana. [IpeoOpasoBanne ['mnnOepra. JAMCKpeTHBIE CITydallHbIC CUTHAIBI.
Koppensuronnas marpuna. JIuCKpeTHBIN OEbIi myMm.

1.3. CnekTpajbHblii aHAJIU3

OcCHOBBI 0OBEKTHO-OPUEHTHUPOBAHHOTO IPOrPaMMHUPOBAaHUS PUMEHUTENIBHO K 3ajadyaM
00pabOTKM CUTHAJOB, TpadUUEcKOro MPEACTABICHUS U COXPAaHEHHS pe3yJbTaTOB aHalU3a
(mepuomorpamm, crekTpoB u Ta). PopmaThl MpeacTaBieHUs HaydyHbIX HaHHBIX (FITS, HDFS5,
TIFF). ApxuTeKTypa IpHIOKEHUS U MPUHIUIB MOAYJIBHOTO MPOTrPAMMHUPOBAHUS HA TIPUMEpE
IIOCTPOCHUS THUIIOBBIX HMHCTPYMEHTOB CHEKTPaJbHOIO aHajau3a CUTHajoB. JluckpeTrHoe
npeobpazoBanue @ypoe (JI1D). CpoiictBa JIID. BoccraHoBieHne HENPEPHIBHOIO CUTHANA C
nomomipto JIID. Ceszp JAIIDP u cnektpa mpeobOpazoBanuss dypoe. BzaumocBszs 1D u
bunbrpamun. Jddext ['n66ca. Becopbie oxonnbie ¢yHkuuu. [lepuogorpamma. Meton Yamua.
CrnekTp AMCKPETHOTO CcilyyaiiHOro rpoiiecca. TeKylire crieKTphl U UX CBOMCTBA.

1.4 ®uabTpsl

Jluneitnas nudpoBas o0paboTKa CUTHAJIOB C MOMOIIBI0 (GUIBTPOB. OCHOBBI METOJIOB
napajuiebHBIX BBIYUCICHUN NPUMEHUTENBHO K 3aj1ade oOpaboTKM u (UIBTpallMU JTaHHBIX
Oonpmioro obbema. COopka MNPUIOKEHUM [ pelIeHUs CHeNUaIM3HPOBAaHHBIX —3ajad.
NmnynbcHas xapakrepuctuka Quibtpa. OyHkius nepenadud. OuIbTpsl NEPBOIO U BTOPOTO
nopsiaka. @opmsl peanuzanuu HuppoBeix ¢uibTpoB. IlonsTue ceepTku. OOpalieHre CBEPTKH.
HexoTtopsle nneanu3npoBaHHble GUIBTPHI.

1.5 Monayasiuus ¥ 1eMOay SISt

AMmuMTynHas MOIyJsuus. Pa3sHOBHIHOCTH aMIUIUTYJHOM Monaynsuuu. da3zoBas u
yacTOTHass Monayisiiuss.  Manunymsius. WMmynbcHO-KoAOBass Moayisuus. JeMmomynsuus.
CriocoOb1 MOAYIISLIMY, UCTIOJIb3yEMbIE IIPU Tiepeiade NH(POPMAIIHH.

1.6 AnanTuBHbIe PUIBTPHI

OcHOBHBIE TIOHSATHS aIaNITUBHOW 00paboTku curHaioB. OntuMmanbHbil GuasTp Bunepa.
[TonsTue neneBoit GyHKIUMU. ['paJUeHTHBINH MOUCK ONTHUMAIBHOTO pemeHus u T.7. [Ipumenenue
aJanTUBHBIX (PUILTPOB. BeIpaBHUBaHNE YaCTOTHON XapaKTEPUCTHKU MPUEMHOTO KaHaua.

Pa3nes 2. OcHoBbl nugpoBoii 00padoTkH N300pakeHu i

2.1 BBoaHbIe onpeneIeHus



Hudposoe nzodpaxkenue. [lepuunas o6padboTka n3obpaxkeHuil. TexHUYECKHUE CpeICcTBa
00paboTku n3obpaxenuit. opmatsl rpaduueckux ¢aiyioB (Ha mMpUMEpe aHANIKU3a ONTHUYECKUX
ACTPOHOMMYECKHX U PaJIM0ACTPOHOMUYECKUX HAOIIOACHU).

2.2 UHcTpyMeHTHI IUGPOBOI 00padoTKH M300pakeHH i

Busyanuzanusi 1ByMepHBIX JaHHBIX: HM300pa)keHHE, KOHTYp, NMOBEpXHOCTh. L[BeToBas
nanmutpa. lIpeoOpazoBanne W300paKEHU B pa3IUYHBIE CHUCTEMBl KoopauHaT. lloHsTue
crutaifHoB. J[BymepHoe mpeoOpasoBanue Dypne. YmaneHue myMoB. JIuHEiHHBIE (QUIBTPHL
ANTOpPUTMBI TIOMCKA XapaKTEPHBIX JIMHUKH M TOYeK u300pakeHus. Marpuia KOHBOJIOLHUU.
CnocoObl 00paboTKu TpaHul] H300pakeHuid. Dpo3usi W HapamuBaHue. KoHTpacTupoBaHue
mdpoBbix m300paxkenuit. IIpeoOpazoBanne Xacda. Anroputm Konuu. Ounbstper Jlammaca,
Cob6ens u ap. [Ipumepsr.

2.3 BoccTaHoBjIeHHe H300paskeHUit

OcHOBHbIE TOHATHS U OIpPEAETICHHUS BOCCTAHOBIICHUS (PEKOHCTPYKLMHU) H300pakeHUH.
OcHOBHBICE TPUHIUNBI (OPMUPOBAaHUS H300paKEHWH (HA TpuUMepax U3 aCTPOHOMHH U
pamnoacTpoHOMHUH).  XapaKTepHblE  WHCTPYMEHTAJIbHBIE  HCKAKEHUS  HM300pakeHUil.
BoccranaBnuBatouuii  @uinbtp  Bunepa-TuxonoBa. Merton CLEAN  pekoHcTpyKuuu
paguousoOpaxkenuii. Merox MakcuManbHOW SHTpPONUU. MeTOA ONTUMAIBHOIO OTXKHUTA.
[Tpumeps! kanuOpoBku U 00paboTku cryTHUKOBBIX n3o0paxenuit HINODE(XRT), SDO(AIA),
pazuMoNaHHBIX, NOJy4YaeMbIXx Ha MHoroyatoTHoM Cubupckom pamuorenuorpagpe (CPI).
Busyanuzanus nporecca 00paboTKU JaHHbBIX.

5.2.Pa3nenbl TUCHUITHHBI (MOYJIsI) U BUIbI 3aHATHH

Neo | HaumenoBanune | HanmeHoBaHue TeMbI Bu el 3aHsTHI B acax
/T azzjena [Mpakr. Jlab.
pasi Jlek. P Cemun CPC | Bcero
3aH. 3aH.
1. | Pasmen 1 Bognsiii kypc. OcHOBHBIE 1 1
OITpe/ICIIeHHSI.
2 | Pasen 1 AJTOopUTMEI 00pabOTKH 2 5 4 8
CHTHAJIOB HA KOMIIBIOTEPE.

3. | Pasgen 1 Jlucipersoe 3 2 5 10

npeobpazoBanue Dypoe.
4. | Pasnen 1 CreKTpasbHbIi aHAIN3 U 5 5 5 9
(UITbTpALIUS CUTHAIIOB.

5. | Pasaen 1 BecoBbie OKOHHbBIE 1 1 3 5
¢GyHKIHN.
JlunetiHas nudpoBas

6. | Pasnen 1 00paboTKa CUTHAIIOB C 2 2 4 8
TIOMOIILIO (QUITHTPOB.

7. | Pazgen 1 Moysiiist CATHAIIOB. 2 3 4 6
Pazgen 1 JeMonynsuusi CUTHaJIOB. 2 3 4 6
Paszen 1 OCHOBBI PEKOHCTPYKIIUU 5 5 9 6

CHTHAJIOB.

10. | Pasmen 1 AJITOPUTMBI aIANITUBHON 5 5 5 4
(UIBTPALIU CHTHAJIOB.

11 | Pasgen2 IepBu4Has 06paboTKa 2 2 4 6




IU(PPOBBIX U300PaKCHHIA.

12

Pazgen 2

®dopmarsl rpaduuecKkux
¢aiinos.

13

Pasnen 2

Busyanuzamus 1ByMepHBIX
JAHHBIX.

14

Paznen 2

[IpeobpazoBanue
n300pakeHHi B
Ppa3IHYHBIE CHCTEMBI
KOOpAWHAT.

15

Pazgen 2

Vnanenue mymos.
ANTOpUTMBI IOUCKA
XapaKTepHBIX JIMHUN U
TOUYEK U300paKeHusl.
CriocoOb1 00paboTKH
rpaHuI H300pakeHHUH.

16

Pazgen 2

[IpeobpazoBanue Xada.
Anroputm KsHHu.
Ouibtpsl Jlamnaca,
Cobena u np. Ilpumepsr.

17

Pasnen 2

OCHOBHBIC IPUHLIUITBI
(dbopmupoBaHUsT
M300pasKeHIIH.

18

Paznen 2

XapakTepHble
HHCTPYMEHTAJIbHbIE
UCKaXkeHUsl. MeToabl
BOCCTAQHOBJICHUS
U300paKEHH.

19

Paznen 2

[IpumMepb! KaTHOPOBKH U
00pabOoTKH CITyTHUKOBBIX
1 HAa3€MHbIX
U300paKEHH.

20

Pasnen 2

Busyanuzanus npouecca
00pabOTKN TaHHBIX.

5.3.Pa3nesibl M TeMbI JUCHUILINHBI (MOYJIs1) M MEKIUCHUILINHAPHBIE CBSI3H

No Ne paznenoB u/unu TeM 1aHHOU

No HaumenoBanue obecriednBaeMbIX JTUCITUTLIAHBI, HEOOXOIUMBIX ISt
/i (mocneAyomuX ) AUCIUTUIMH U TPAKTUK M3y4YeHUs1 00€CTIeunBaeMbIX
(mocneayrommx ) UCITUTUTHH
1 UccnenoBarenbckast mpakTUKa 1-2
5.4. IlepeyeHb JIEKIMOHHBIX 3aHATHH
Ne Ne paznena m TeMbl HanmenoBanue TpynoemkocThb OneHouyHble
/1 JTUCITUTLIAHBI (MOTYJIS) HCIIOJIb3YEMBIX (gachr) cpelcTBa
TEXHOJOTHI
1. BBonnsii kypc. OcHOBHBIE JIEKIUA 1 YCTHBIﬁ omnpoc
oTIpe/IeNIeHUsI.
2. Auroput™sl 06paboTKH JIEKIIUS 2 YCTHBIN OMPOC
CHUT'HAJIOB HA KOMITBIOTEPE.
3. JuckpetHoe npeodpazoBaHue JICKIIUS 3 YCTHBIﬁ ompoc
Dypre.
4, Cl‘leKTpaHbHBIf/'I aHaJIu3 U JICKIIUS 2 YCTHBIﬁ anoc
(uIIbTpans CUTHAJIOB.




BecoBbie okoHHBIE QYHKINH.

JIEKIIHS

YCTHBIN OIPOC

Jluneitnas mudposas o6paboTka
CHTHAJIOB C TIOMOIIIBIO
(UIBTPOB.

JICKIIUSA

YCTHBIH OIIPOC

Mopynsiuus CUrHAIOB.

JCKIHUA

YCTHBIA OIIPOC

oo

Jemonynsuus CUTHAJIOB.

JIEKIIHS

YCTHBIN OIPOC

OCHOBBI PEKOHCTPYKIIUN
CHT'HAJIOB.

JCKIHUA

YCTHBIHA OIIPOC

10.

ANTOpUTMBI a1alITUBHOM
(OUIBTpallU CHTHAJIOB.

JCKIHUA

YCTHBIHA OIIPOC

11.

[lepsuunast 06paboTka
IIQPPOBBIX N300pAKEHHH.

JCKIHUA

YCTHBIHA OIIPOC

12.

®opmatsl rpaduUecKuX Gaiios.

JCKIHUA

YCTHBIA OIIPOC

13.

Busyanuzarus AByMepHBIX
JIAHHBIX.

JIEKIIHS

RN DN NN

YCTHBIN OIIPOC

14.

[IpeoOpazoBanue n300pasKeHMI
B Pa3JINYHBIC CHCTEMBI
KOOP/IMHAT.

JIEKIHS

YCTHBIN OIIPOC

15.

VY aaneHue mryMoB. AITOPUTMBL
[IOMCKA XapaKTEPHBIX JIMHUN U
ToYeK n3oopaxxeHus. CriocoOsl
00pabOoTKU TPaHHUIT
N300paKCHH.

JIEKIAS

YCTHBIA OIIPOC

16.

IIpeobpazosanne Xaga.
AnroputM Kannu. ®unbTpbl
Jlarmmaca, CoGemna u ap.
IIpumepsl.

JCKIHUA

YCTHBIA OIIPOC

17.

OCHOBHBIE IPHHIIUIIEI
(hopMupoBaHUs M300paKCHUH.

JCKIHUA

YCTHBIA OIIPOC

18.

XapakTepHble
MHCTPYMEHTAJIbHBIE UCKAKEHUS.
Mertoabl BOCCTaHOBJIEHUS
HN300paKCHH.

JCKIHUA

YCTHBIA OIIPOC

19.

[Tpumepb! KaIMOPOBKY U
00pabOTKN CITyTHUKOBBIX U
Ha3eMHBIX H300paXeHUH.

JICKIOUA

YCTHBIH OIIPOC

20.

Busyanuzanus npouecca
00paboOTKN JaHHBIX.

JICKIOUA

YCTHBIH OIIPOC

5.4 IlepevyeHb CeMUHAPCKUX, NPAKTHYECKHUX 3aHATHI M J1a00paTOPHBIX padoT

Ne Ne pazpena u HaunmeHnoBaHue ceMMHApOB, TpyroeMkocTh OueHoyHbie
n/n TeMBI NMPAKTHYECKHUX H (4aceI) cpeacraa
AUCHHILIMHBI JadopaTopHbIX padoT
(Mmoay.s)
1 Pasner | BBonnsiit kypc. OCHOBHBIE 1 [Tpoekr,
' oTpeieNeHusl. auckyccus *
OCHOBHBIE ANTOPUTMBI
5 Pasnen 1 00paboTKH CUTHAJIOB Ha 4 ITpoekr,
' KoMIbtoTepe. JIMCKpeTHbIE auckyccus *
CUTHAJIBL.
3 Pasnen 1 JluckpeTHOe nnpeobpazoBaHue 5 IIpoekr,
' dypre nuckyccus *




CrnexTpaibHblil aHAIN3 U

IIpoexkr,

4, Paznen 1 %
(buIBTpaIs CUTHAJIOB JTUCKYCCHS
Becosrle okoHHEBIE PYyHKIIUN IIpoekt

S. Paznen 1 by P S

JTUCKYCCHS
Jluneiinas ungposas o6padboTKa Mpoekr
6. Pa3nen 1 CUTHAJIOB C IIOMOIILIO P .
JTUCKYCCHSI
GUIBTPOB.
AMITTUTYIHAST MOTYJISITHS.
Pa3zHOBUAHOCTH aMILTUTYIHOM
[Ipoekr,
7. Paznen 1 MonyJsiiuu. Pas3oBas u %
JTUCKYCCUS
YaCTOTHASI MOJTYJISIIIHS.
Manunymsaus. UKM.
Hemonynsuus. CriocoOsl Mpoekr

8. Paznen 1 MOIYJISIIIAN, UCTIONB3YEMBIE TTPU HIECK cc’m[ %
nepeaade nHpopmanuu. y
OCHOBBI pEKOHCTPYKIIUH [Tpoekr,

9 Paznen 1 «
CHUTHAJIOB. JTUCKYCCHS
AJTOPUTMBI aJalITUBHON IIpoekt

10 Paznen 1 p A P S
(GUIBTPAIIUU CHUTHAJIOB. JTUCKYCCHS
[HudpoBoe nzodbpakeHue. [Tpoexkr,

11 Paznen 2 *
[TepBuunas o6pabdoTka. TUCKYCCHS
dopmartsl rpaduueckux (aition MpoekT

12 |Paznmen 2 (Ha mpuMepe aHalIn3a JaHHBIX p o

o JTUCKYCCUS
HaOIOICHUT ).
Busyanuzamusi AByMepHBIX

13 |Pasmen 2 JIAHHBIX: H300pakeHue, KOHTYP, [Tpoexr,
MOBEPXHOCTH. [IBeTOBas auckyccus *
najguTpa.

[TpeoOpa3zoBaHue U300paxKeHH
B Pa3IUYHBIE CHUCTEMBI
. IIpoexkr,

14 Pazpgen 2 koopauHart. [ToHsTHE CIITaifHOB. mckycens *
. IBymepHOe nipeoOpa3oBaHue Y
Dypere.

V nanenwue mrymMoB. JInHeHbIe

GUIBTPBL. AJITOPUTMBI TOMCKA

XapaKTepHBIX JTUHUHN U TOUEK

n300paxkeHus1. Marpuiia IIpoext
15 Pasnen 2 P pan P ’

KOHBOJIOIMH. Cr1ocoOBI
00paboTKH IpaHuI]
u300pakeHui. Dpo3us U
HapalBaHue.

auckyceus *




[TpeoOpaszoBanue Xada.
Anroputm KoHHu. OUIBTPHI [Ipoekr,

Jlarumaca, CoGena u ap. auckyceus *
[Ipumepsbil.

16 Paznen 2

OCHOBHbIE TOHATHUS U
ornpeziesieHUs] BOCCTaHOBJICHUS
(PEKOHCTPYKIIMN)
nzo0paxxeHuii. OCHOBHBIC [Ipoekr,
HNPUHIUIB POPMHUPOBAHUS auckyccust *
n300pakeHUH (Ha MpuMepax u3
ACTPOHOMHHU U
pazaroacTpOHOMUN).

17 Paznen 2

XapakTepHble
MHCTPYMEHTAJIbHBIE UCKAKEHUS
(reomeTpuueckue,
PaaOMETPUUYECKHE, IIYMOBBIE
u T1.). BocctanapnuBaronuit [Tpoexkr,
OunbTp Bunepa-Tuxonogsa. muckyccus *
Meton CLEAN pekoHCTpyKLIUU
paauouzodpaxenuii. Metos
MakcumanbHOU SHTPOIIHH.
Metoa onTUMaIbHOTO OTHKHUTA.

18 Paznen 2

[Tpumeps! KamuOPOBKH U
00pabOTKH CITyTHUKOBBIX
uzoopaxennit HINODE(XRT),
19 |Pazpmen 2 SDO(AIA), pannonaHHbIX, 4
HOJIy4aeMbIX Ha
MHOro4aToTHOM Cubupckom
paauorenuorpade (CPT).

IIpoexr,
auckyceus *

Buzyanuzanus npoiecca

20 |Paznen 2 00pabOTKH JaHHBIX. 4 [Tpoexr,

auckyccus *

*-  CTYAEHThl  JOJDKHBl ~ IOKa3aTb  IPENOJABaTeNl0  3aKOHUEHHYIO,  IMPaBHIBHO
(YHKIIMOHUPYIOLYIO IPOTpaMMy, OTBETUTh HA YTOUHSIOIINE BOIPOCHI.

5.5 Ilinan camocToNATE/IbHOW PadoThI CTY/ICHTOB

Bu Pexomennye
¢ Y | Komauecr
Ne Tema CaMOCTOSITEIb 3ananue Mast
. BO 4acoB
HOM pabOTHI JuTeparypa
Paznen 1. Coznanune Hamnucars nporpamMmy
Tema: OCHOBHBIE | POTPAMMBEI. 00paboOTKH 3aJaHHOTO
QITOPUTMBI IMucbmennas | cur"ana. OTBETUTH Ha OcHOBHAS
00paboTKu pabora KOHTPOJIbHBIE BOIIPOCHI.
1. JauTepaTypa: 4
CUTHAJIOB Ha Hanwucats otuer. 19
KOMITBIOTEPE. ’
JuckperHbie
CHUTHAJIBL.




Pazpen 1. IIucrmennas IIuceMeHHO OTBETUTH Ha
Tema: pabora BOIIPOCHI:
JuckpeTHoe [Tokazarb
npeoOpa3oBaHue AQHATUTUYECKYIO CBA3b OCHOBHAs
Dypne MEXy CIIEKTpaMu
JauTepaTypa:
aHaJIOTOBOT'O U 19
o pOBaHHOTO '
curnanoB. OOBSICHUTD JononmuTen
BO3HHUKAIOIINE ITPU STOM
a3Iu4us 1B brad
p yx JauTepaTypa:
cnekTpoB. [Ipu kakom 1
UHTEpBaJe
JTUCKpeTHU3aluu 0yaer
HaOIIOAATHCS TIOTHOE
1o1061e CreKkTpoB?
Paznen 1. Coznanue Hanucats nporpammy
Tema: MIPOrPaMMBI. JUIs onpenenenus 4actoT | OcHoBHas
Cnexrpanbublii | IlucbMeHHass | rapMOHUK, BXOJSIIMX B | JUTEpaTypa:
aHAIIN3 U paborta 3aJaHHbII CUTHAJL. 1,2
¢unbTpanus OtdunpTpoBaTh
CUTHAJIOB TapMOHHKY C Jlononnuren
MAaKCHUMaJIbHOU bHAas
4acToTOW. Pe3ynbratel JauTepaTypa:
oopMuTh B BHIIE 1,2
TaOIuI] ¥ rpa)uKOB.
Paznen 1. Coznanue Hcnonb3ys meTon
Tema: BecoBeie | mporpammsl. Yomnma, noCTpoUTh
OKOHHEIE [Tucemennas JTMHAMUYECKUH CIIEKTP
byHKIIUN paborta CYMMBI JIBYX OcHOBHaS
rapMOHHYECKHUX
JauTepaTypa:
CUTHAJIOB, HUMEIOIIUX 19
pa3HBIE YaCTOTHI. '
Hccnenosats BIusHNE JonomnTen
MIPUMEHEHHUSI Pa3HbIX
. bHas
BECOBBIX (DYHKIIMH Ha
JaUTEepaTypa:
pe3ynbTar (K IpuMepy: 1
IIPSIMOYTOJIBHOE OKHO U
OKHO XaHHa).
Pesynbratsl 0opMUTH B
BUJIE TPaUKOB.
Paznen 1. Coznanune JlaHo: 3a11yMIIEHHBIN
Tewma: JIunenHas | MporpaMMsl. TUAPOAKYCTUYECKHAN OCHOBHAS
udposast IIncemenHnas curHai. [loctpouts ——
obpaboTka paborta CIEKTp CUTHAJIA U 19 % ypa:
CUTHAJIOB C OIPEIEIUTDb Y4aCTKU B
MOMOIIbIO CHEKTpa JUIsl TononHuTen
UJIbTPOB. MIOCJIEYIOIIEN
¢ p AYIOM bHast
¢bunbTpanuy. )
JauTepaTypa:
[IpumenuTs nBa THIA 1

¢buIbTPOB (YacToTa cpesa
3aJ1aeTCsl
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camocTtosaTenbHo): DHY
u ®BY. OOBsACHUTH
MOJIy4YE€HHBIE
pe3ynbTaTel. Ha mpumepe
(hazoBoro GpuibTpa,
peanu30BaTh IIABHBIN
C/IBHUT CUTHAJa 110 OCU
BPEMEHH.

Pazpen 1.
Tema:
AmnuTtyaHas
MOIYJISIIUS.
Pa3sHoBunHocTu
aMILIUTYIHOU
MOJYJISIITUH.
dazoBas u
YacTOTHas
MOIYJISIIUSA.
Manunysnus.
HKM.

Co3nanue
MIPOTPaMMBI.
IIucemennas
pabora.

Hns cnydas
OJHOTOHAJILHOM
MOYJISIIIUNA TTOCTPOUTD
rpaduKy aMILTATYTHO-
MOYJTUPOBAHHBIX
CUTHAJIOB JIsl pa3HBIX
3HAYCHHH IMapaMeTpa m
(TryOUHBI MOIYJISIIIUN) =
0,0.5, 1, 1.5; ITpoBeputs,
YTO MPOUCXOTUT C
BOCCTaHOBJICHHBIM
(meMo Iy TUpOBAHHBIM)
CUTHAJIOM B CITy4ae
epeMoyIISIIun?
BbruncnuTh NUKOBYIO
MOIITHOCTH
OJHOTOHAJILHOTO
curnana. Kakas jgomns
MOIIIHOCTH YXOJHT B
CpeIHeM Ha
dhopmupoBaHue
HeCcyIIero Koieoanus?
OOBSACHUTH OCHOBHBIC
pazIuuus MKy
(ha30Boil ¥ YaCTOTHOM
moayisinuei. [Toctpouts
CHEKTP TapMOHUYECKOTO
CUTHAJIA JUTSl CITydast
rapMOHHUYECKOU YTIIOBOM
Moaysiuu. OOBSICHUTB,
9TO OYAET MPOUCXOIUTh
CO CIIEKTPOM IPHU
W3MEHEHUH NapameTpa
TTYOUHBI MOJTYJISIINH.
PeanmuzoBath
aAMILTUTYTHO-
MaHUTTyTUPOBAHHBIH
CUTHAJIL, JUTSI CITydast
anpasuta (Ou 1 -
JTBOMYHOH
MOCJICIOBATEILHOCTH ).

OcHOBHAasA
JauTeparypa:
1,2

JononHuren
bHas
auTeparypa:
1

Paznen 1.
Tema:
Jemonynsius.

Co3nanune
MIPOTrPaMMBI.

PeanusoBats anroputm
CUHXPOHHOTO
JIETEKTUPOBAHUS JIJIsI

OcHOBHAasA
JauTepaTypa:
1,2

11




CrocoOsl

citydast AEMOTYJISIITUN

MOTYJISIIIAH, aMIUTUTY/IHO- JlonoaHHUTeN
UCIIOJIb3yeMblIe MOJTyJIUPOBAaHHOT'O bHasI
npu nepeaaye curHazna. [lokaszars Ha JaUTepaTypa:
nHpopmanuu. rpadukax, 4ro OyaeT 1
MIPOUCXOIUTH MIPH
BHECCHHUH OIMOKH (pa3bl
Y YaCTOTHl B JITOPUTM?
Pasznen 1. Cosnmanue O6paboTaTh curHaI
OcHoBHas
Tema: OcHOBBI POTrpaMMBl. OJTHUM U3 )
JauTepaTypa:
8. | pekoHcTpykuuu | I[lucbmeHHass | mpeniokKeHHBIX 19
CHUTHAJIOB. pabora. MerozioB. Hanucatp '
OTYeT.
Paznen 1. Coznanue Hcnonp3ys aganTuBHbBIN
Tema: MPOrPaAMMBI. ¢bunsTp Bunepa,
AnropuT™MbI IIPOU3BECTH
a/1alI TUBHOU ¢bubTpanuio
¢unbTpanuu 3alIyMJIEHHOTO CUTHAJIA.
CUTHAJIOB. C nomorelo annapara OcHoBHas
CHEKTPAJIbHOTO aHajiu3a | JIUTeparypa:
MIPOBECTU KayecTBeHHoe | 1, 2
9 CpaBHEHUE CIEKTpa
(GUIBTPOBAaHHOTO JlonosHuTEN
CHTHAJIa C pe3yJIbTaTaMH | bHas
PUMEHEHUsI OOBIYHBIX auTeparypa:
JUHENHBIX (PUIBTPOB 1
(®HY, ®BY). Onucars
OCHOBHBIE Pa3INYMsl B
CIEKTpax, JOCTOMHCTBA U
HE/IOCTATKH a/IalTHBHOTO
¢unbTpa Bunepa.
Paznen 2. Coznanune Onpenenuts OCHOBHBIE
Tema: Lludposoe | mporpammsi. XapaKTEPUCTUKH IS
n300pakeHue. MPEUI0KEHHBIX OcHoBHas
[TepBuunas n300pakeHuit: pazmep, JauTepaTypa:
obOpaboTka. KOJIMYECTBO LIBETOBBIX 1,2, 3
10 KaHaJIoB, INTyOUHY LIBETA.
Pazpaborate anroputmsr | JlonmonHurten
(yHKIIIM) ISt bHas
M3MEHEHHUSI JaUTepaTypa:
JUCKPETH3alMU U 1
paspelieHus
1300pakeHHH.
Paznen 2. Coznanune N3y4uTh CTPYKTYpBI OcHoBHas
Tema: @opmMarsl | MPOrpaMMBI. pa3nuuHbIX (HalIoBBIX JuTeparypa:
rpadu4ecKux IIucemenHnas ¢dopmaros: TekcroBoro, | 1,2, 3
11 daiinoB (Ha pabora. OMHAPHOTO0, TAOJIMIHOTO
npuMmepe U MepapXHUuECcKOro B JlonoaHuUTeN
aHaJM3a JTaHHBIX MPUMEHEHUH K HAYYHBIM | bHas
HaOIro/1eHui). naHHbIM. OnpeenuThb auTeparypa:
MIPEUMYIIECTBA U 1
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HEJIOCTaTK! (hOpMATOB B
MIPUMEHEHUHU K
XPaHEHHUIO HAYYIHBIX
IaHHbIX. Hamucath
OTYET.

Paznen 2. Coznanue [TocTpouts 1ByMEpHBIii

Tema: MIPOrPaMMBlI. MacCHB OT 3aJIaHHOM

Busyanuzanus [Mucbmennas byHKIIII

JIBYMEPHBIX abora. MHTEHCUBHOCTH.

ﬂa}}f}\fmr))(: ’ BusyanmsupoBathb OcrosHas
12 nUTeparypa: 4

u300paxeHue, MOJIy4E€HHbIE JaHHBIC B 193

KOHTYD, BUJIE U300pakeHUs C B

MOBEPXHOCTb. W30JIUHUSIMH.

LIBeToBas

naJuTpa.

Paznen 2. Coznanue OuuncTuth N300pakeHue,

Tema: MIPOrPaMMBI. 3alryMIeHHOe

[IpeoOpazoBanue MIEPUOINYECKIM

U300paKeHUil B CUTHAJIOM, TPUMEHSS

pa3Iu4HbIe JBYMEPHOE OcHOBHAS

CUCTEMBbI npeobpaszoBanue Oypoe. ]
13 JauTepaTypa: 4

KOOpJMHAT. BriBecTu pesynbrar B 23

IMousTue BU/JIE IBYX U300paKeHUi: |

CILJIAiHOB. OPUTHMHAIBHOTO U MOCTE

JIBymepHoe ¢bunbTpanuu.

npeoOpas3oBaHue

Dypse.

Paznen 2. Coznanue Pa3paborats mporpamMmmy

Tema: Yanenue | nporpammel. JUISL BBIJICTICHUS

LIYMOB. 00BEKTOB TEPEHET0

JInnelinbie [IJIAHA Ha IIPEIJIOKEHHBIX

bubTPHI. JAHHBIX C YYETOM

ANTOPUTMBI MHHUMAJIBHOU OcHoBHas

MOMCKa JOTTYCTUMOM IUIOIIAN auTeparypa:

XapaKTePHBIX oO0BeKTa. 1,2,3
14 JIMHHUI ¥ TOYEK Bocnons3oBarscs 6

U300pakeHMs.. MeTOoAaMu OMHApHOM JlonosHuTEN

Martpuna Mopdonoruu s bHas

KOHBOJIFOLIMH. pasaeneHus I0THO JauTeparypa:

Crnoco0sl MpUIerarommux o0beKToB. | 1

00paboTkH PesynbTaT 0oopmMuTh B

TpaHuIl BHJI€ U300paKeHHUS.

M300paXKeHHIA.

Opo3us u

HapaluBaHue.

Paznen 2. Hcnonb3ys anroputm

Tewma: Co3nanue Xada Ha 3agaHHOM OCHOBHAS
15 [TpeoOpa3oBanue | mporpamMMsl. HNOHOIPaMMe OIIPEAEIUTh . 4

o JauTepaTypa:

Xada. Tpeku. [lomydeHHbIi 1923

AnroputM pe3yibTaT B BUIE JIMHUI T

KsHHu. HAHECTH HA UCXOJHYIO
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DOUnbTpHI

noHorpammy. IIponenars

Jlarmaca, TY € NPOLENYPY,
Cobena u nip. HCIOJIB3YS AJITOPUTM
[Tpumepsbl. Konnu. O0bsicHUTH
OCHOBHBIE pa3Inyus,
MOJTy4aeMbIX
pE3yJIbTaTOB.
Paznmen 2. Coznanue O6paborath
Tema: OCHOBHBIE | IPOTPaAMMBI. n300pakeHNe OJHUM U3
TOHATHUS U [MucbmenHast | MpenIoKEHHBIX
ornpezeneHus pabora. MeTo10B. Hanucatp
BOCCTaHOBJICHUS OTYeT. OcroHas )
(PEKOHCTPYKITUHU Jinze%aTypa.
) 300paXKEHUH. T
16 | OcHoBHBIE
[P HHITHIEL Jlononuuren
dbopMHUpOBaHHS bHad ]
N300paxeHU JingepaTypa.
(Ha mpuMepax u3 '
ACTPOHOMHHU U
pazroacTpoOHOM
Coznanue Hano mudpoBoe
IPOTPaMMBEI. n300paxeHue
[luceMeHHast | paJIMOMCTOYHHKA,
Pasnen 2. pabora. HMEIOLLET0 TayCCOBY
Tema: bopmy. U306paxkenue
XapakTepHble TOABEPIHYTO Hpoue[[yvp ©
HHCTpYMEHTAITbH CBEPTKH C TUarpaMmoi
LI HOKAKCHI HaNpPaBICHHOCTH
(reoMeTpUYECKH Cubupcroro
c. paguorenuorpada. Ha
paguoMeTpuYecK nprMepe
e, MyMOBbie 1 uCToib30BaHus Merona | OcHOBHas
). ynctku CLEAN auTeparypa:
BoceTaHaRmBa (anroputm Xerooma) 1,2,3
17 | rommit Dubrp BBINOJIHUTH NPOLEAYPY
Bitepa- BOCCTAaHOBJICHHS JlonomHHTEN
THXOHOBAL UCTHUHHOTO pHas
Meron CLEAN pacripeneneHus JaUTEparypa:
S — pasuoOsSpKOCTH 3
pamEOn30Bpae HWCTOYHHKA. O6T>$IVCHI/ITB
Hit. Meton pe3yabTaThl TAKOM
MakcumanbHON PEKOHCTPYKIIHH.
e — IIponenats Ty xe
Meron porenypy, s cirydas,
KOTJIa B UCXOHOE
gf;(ih;?hHOFO n300pakeHNE BHECEH
Oenbli myma.
[Ipocnenuts
3aBHCUMOCTh
MOJTy4aeMbIX
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pe3yabTaToB
PEKOHCTPYKIIH OT
BEJIMYUHBI BHOCUMOI'O B
n300pakeHue nryma.
Paznen 2. Co3nanue Hanucate nporpammy,
Tema: Co3ganue | mporpammel. KOTOpast CYUTHIBAET
POTrpaMMBl. panuoun3odpaxeHus
[Tpumepsl Comnna (¢popmar FITS),
KaJIMOPOBKHU U nonydenHsie Ha CPT. OcHoBHas
00paboTku [IpoBectu ux JaUTEparypa:
CITYTHUKOBBIX BHU3YAJIM3AIUIO U 1,2, 3
18 M300paXeHU NIEpBUYHBIN aHATIN3 3
HINODE(XRT), (eHTpHpOBaHUE, JIOmOTHHUTE
SDO(AIA), (GUIBbTpaLUIO U T.J). bHas
paluolaHHbIX, auTeparypa:
IIOJIy4aEMBIX Ha 3
MHOI'0YaTOTHOM
Cubupckom
panuorenuorpadg
e (CPI).
Hanwucare nporpamMmmy
Coznanue JUIS. BU3YyalIu3aluu
Pasnen 2. IPOrpaMMBbl. nporecca MoucKa
Tena: aKTUBHBIX CyOamnepTyp
Ha CepHH JaHHbIX OcHoBHas
19 Brsyamsaus MOJIyYE€HHBIX JauTepaTypa: 4
nporecca v N . Datyp
oBpaboTku aJanTUBHOMN ONTHKOM. 1,2,3
AHHBIX. JlaHbl, pe3ynbTaThl }
HaTYPHBIX U3MEpPEHUIt
CounHua Ha Teneckorne
BCBT.
6. YueOHO-MeTOoaMYecKOEe M HMHPOPMALIMOHHOE O0ecTiedeHHe TUCIIUTLINHBI
6.1.0cHoBHas auTEpaTypa
Ne ABTOp, HA3BaHHE, MECTO U3IaAHHUS, N31ATeJIbCTBO, IOl H31aAHUSA KommuectBo
y4eOHO# 1 y4eOHO-MeTOAHYECKOI JTUTEPATYPBbI JK3EMILISIPOB
1 YmusimikuH C. OcHOBBI TeOpuH LU(PPOBOI 00pabOTKK CUTHATIOB. Y4yeOHOE 2
nocobue. Mocka: Texnocdepa, 2017. - 512 c. -ISBN 978-5-94836-484-1
2 Maiixn Jloycon IIporpammupyem Ha Python. Canxrt-IletepOypr: Ilutep. 3
2018. - 416 c. -ISBN 978-5-496-01071-9
3 JI. Pybanos, Il. Youmna, Padasnp ['oncanec, Puuapn Bync Lludposas
obpaboTka n3obpaxenuii. Mocksa: Texnochepa, 2012, - 1104 c. -ISBN 3
978-5-94836-331-8
6.2. /lonmoTHUTEIBLHAS IUTEPATYPA
Ne ABTOp, Ha3BaHHe, MeCTO U3/IaAHUS, H31aTeJIbCTBO, IO U31aAHUS KonngectBo
y4eOHOH M Y4eOHO-MeTOAMYECKOM JTUTEPATYPbI JK3EMIUIIPOB
1 | Ymusamxkun, C. B. Teopermueckue OcHOBBI LU(POBOH 00pabOTKH U
IpeJICTaBlIeHNUs] CUTHajoB: yueOHoe mocobue / C. B. YMHAmKMH. - 1
Mocksa : Texnocdepa, 2012. - 368 c. - Pexxum nocryna: 9bC "AiiGykc" -
ISBN 978-5-94836-318-9
2 | JUkuran, B.M. AnantuBHas QUIbTpAIlUsl CUTHAJIOB: TEOPUSl M AITOPUTMBI 1
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[Tekcr] : nayunoe uzmanme / B. W. [Ixuran. - M. : Texnocdepa, 2013. -
527 c. : un. ; 25 em. - (Mup tudpoBoit 06paboTku). - bubmumorp.: c. 505-
520. - IIpenm. ykasz.: ¢. 521-527. - ISBN 978-5-94836-342-4.

3 | Tomncon, A. Puuapn. MaTepdepoMeTpus U CUHTE3 B PagdOACTPOHOMHH
[Tekct] : Hayunoe uzmanue / A.P. Tommicon ; JI.M. Mopan, [[.Y. CBeHCOH. 1
- 2-e u3n., nepepad. u gom. - M. : duzmatiur, 2003. - 624 ¢. : wrn ; 24 cwm. -
ISBN 5-9221-0015-7.
6.3. IIpodeccuonHanbHble 0a3bl  JaHHBIX, HCHOJb3yeMble TPH  OCYIIECTBJEHUH
00pa30BaTeILHOIO MPOLECCA 0 AUCHHUILINHE:
e http://ssrt.iszf.irk.ru/indexru.shtml
e Apxusn HaOIIoACHUI pagrnoacTpoPpu3nIECKOit 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.orq)

6.4. UndopmanuoHnbie, HWHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMbI, MCHOJb3yeMble MPHU
ocyllecTBJIeHHH 00pa30BaTeIbHOIO Mpouecca Mo JUCHUIIHHE:

HudbopmainoHHO-CIpaBOYHAS

http://irbis.iszf.irk.ru
I'ocynapcTBeHHas

http://www.gpntb.ru/

nyOnuuHas

uHpopmarus B

HAayYHO-TCXHUYCCKAs

ouobmoreke

ouodmMoTeKa

HC3® CO

Kypnanst AMepukanckoro $uzndeckoro odmectsa http://publish.aps.org/
HayyHas »JJIeKTpoHHass Oubmuorexka + Poccuiickuit Wuaexc Hayunoro IlutupoBanus

https://elibrary.ru

PAH

Poccun

MeXIyHapOIHBIA KaTajlor W IIOWCKOBasg CHUCTeMa II0 ITyONUKalusM B 00JacTh acTpOPHU3UKU
http://adsabs.harvard.edu/abstract _service.html

MexnyHapoaHas

cucreMma

http://webofknowledge.com

UHACKCUPOBAHUA

nmyoIuKanun

Web of

Science

Hayunbie pecypcbl 3apybeknoro wusmarensctBa Elsevier B.V. — Freedom Collection
(https://www.elsevier.com)
6.6. IlporpammHuoe oGecnieuenue
UCMOJIb3yeMOe MpPU OCYILECTBIEHHMH 00pa3oBaTeIbHOIO

[TporpamMHoe obecnieueHue,

mponecca no AMCHHUILINHE!

Professional 7 Russian
OPEN 1 License No
Level Legalization Get
Genuine

Microsoft 47771806

Ne | HaumenoBaHue Kon- | OGocHoBanue ajis Hata Cpox
IPOrpaMMHOTO BO MOJIb30BaHUS BbIJIa41 necTBus
MIPOJIYKTa 1O (JIuuen3us, JIMLIEH3UU paBa

JloroBop, c4€T, aKT UK MOJIb30BaHUs
WHOE)

1 |Microsoft Office 2010 |3 Howmep JIunenzun 30.01.2009 |6eccpouno
Russian Academic Microsoft 47790919
OPEN 1 License No
Level

2 | Microsoft Windows 5 Howmep Jlnuensun 06.12.2010 |Geccpouno
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http://ssrt.iszf.irk.ru/indexru.shtml
https://www.scopus.com/
http://www.cambridge.org/
http://irbis.iszf.irk.ru/
http://www.gpntb.ru/
http://publish.aps.org/
https://elibrary.ru/
http://adsabs.harvard.edu/abstract_service.html
http://webofknowledge.com/

3 |7-Zip 1 CBo0oHO OeccpouHo
pacmpocTpaHseTcs Ha
YCIIOBHSX JIUIICH3UU

GNU LGPL
4 | Adobe Acrobat Reader |1 JInneHsnonnoe 6eccpouHo
DC COTJIallIEHUE Ha
[IPOrPaMMHOE
obecneucuue Adobe.
5 |Mozilla Firefox 1 CB00OOIHO 6eccpodHo

pacrmpocTpaHseTcs Ha
YCJIOBUSAX TPOHHON
nmuren3un Mozilla

(MPL/GPL/LGPL).

6 |VLC Media player 1 CB00OIHO 0eccpodHo
pacmpoCcTpaHseTcs Ha
YCJIOBUAX JIMICH3UN

GNU GPL

7 | OnepammonHas cucrtema |6 CBOOOHAS JTUIICH3US 6eccpodHo
Ubuntu

8 | Auctpubytus Python 6 cBOOOHAS JINLIEH3 U 0eccpovHO
Anaconda

9 | OdwucHsrii maket Libre 6 cBOOOHAS JINLIEH3US 0eccpovHO
Office

10 |PagunoactpoHomMudeckuii |6 cBOOOHAS JINLIEH3 U 0eCcCpovHO
makeT Casa

7. OO0pa3oBaTte/ibHbIE TEXHOJIOTHH

B ydeOHOM mpomecce HCHONB3YIOTCS KaK aKTUBHBIC, TaK HMHTEPAKTUBHBIC (DOPMEI
IIPOBEICHUS 3aHATHM.
WuTepakTuBHBIE (POPMBI BKIIOYAIOT B CEOSI:

o Jlexuum;

° TBopueckue 3a1anus B popMe U3II0KEHUS TPOOIEMHOT0 MaTepHaa;

° ['pynmnoBeie OLIEHKH M B3aMMOOLIEHKH: & UMEHHO PELIEH3MPOBaHUE aCIUpaHTaMu
BBICTYIUIEHU IPYyT JIpyra.

° [IpoekT — KOMIUIEKCHOE 3ajlaHhe TpopadaThiBaeMOE HECKOJIbKO 3aHITHM,

YUUTHIBasi padoTy Ha JJOMY, 110 OKOHYaHUIO KOTOPOW MPEIOCTABIISAETCS MTUCbMEHHBIN OTYET.
AyIUTOpHBIE 3aHATHS TNPOBOAATCS B HMHTEPAKTUBHOM (opMe C UCIOIb30BaHUEM
mynapTuMeanitHoro oOecneuenus (IIK, mpoexrtop). [Ipe3eHTanuu Mo3BOISIOT KauyeCTBEHHO
WITIOCTPUPOBATh AyIUTOpPHBIE 3aHATHS cXeMaMd, (opMyiaamMH, YepTekaMH, PUCYHKaMHU U
CTPYKTYpPUPOBaTh MaTepuall 3aHATHA. OJIEKTPOHHAs Npe3eHTalMs IO03BOJISET OTOOpa3UTh
MPOLIECCH] B AMHAMMKE, YTO YJIy4dlIaeT BOCIPHUSITHE MaTepHaa.
CamocrosTenbHas paboTa BKIIOYAET B ce0sL:

° (GopMynupoBaHuEe NPOOJIEMHBIX BOIPOCOB B PE3YJIbTATE CAMOCTOSTEIBHOTO
W3YYEHHUS TEMBI C IPUBJICYEHUEM OCHOBHOM U JIOTIOJIHUTEIbHON JTUTEPATYPBI;

° MOMCK HAYYHO-TEXHUYECKOW HH(OPMALUKM B OTKPBITHIX HMCTOYHHUKAX C ILIEJIBIO
aHalM3a U BBIABICHHS KIIOYEBBIX OCOOEHHOCTEH;

° KOHCIIEKTUPOBAHUE;

° BBINOJIHEHHE J1a00PaTOPHBIX U MPAKTUYECKUX PadOT.

[Tpu HeoOxonMMOCTH, B IIpoLiecce pabOThl HaJ 33JaHUEM, aCIIMPAHT MOXKET MOIY4YUTh
UH/IMBUYaJIbHYIO KOHCYJIBTALIMIO Y TIPEnoiaBaTels.
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8. MartepuanbHO-TEXHH4YECKOE o0ecniedeHre TUCHUIITHHBI (MOTYJIA)

Jns oOyueHuss HMEIOTCS CHEIUAIbHbIE MOMELIEHUS [UIsl MPOBEICHUS 3aHATHI
JEKLIMOHHOIO THIIA, CEMMHAPCKOTO THWIIA, TPYIIOBBIX M HWHAMBUAYAJIBHBIX KOHCYJIbTALUM,
TEKYILIEro KOHTPOJISI U IPOMEXYTOYHOM aTTeCTALMH, a TAKKE IOMEILEHHUS 111 CAMOCTOSTEIbHOM
paboTHI.

CrneuuanbHble  MOMENIEHUS  YKOMILIEKTOBaHBI  CIEHUATM3UPOBAHHOW  MeOenblo,
TEXHUYECKUMHU CPEICTBAMHU OOyUEHHS, CYKALUMHE JUISI TIPEICTaBICHUS HHPOPMALUU OOIbIION
ayJIUTOPUU, KOMIIBIOTEPHBIM 000PYAOBaHUEM.

9. KoHTpoJIb KayecTBa 0CBOEHHS MPOrPAMMBbI ACIIMPAHTYPHI

Heap xoHTpoOJsA — mnonydeHue MHGOpPMALUU O pe3yibTaTax OOydeHUs U CTENEeHU X

COOTBETCTBUS pe3yJbTaTaM 00y4YeHUSI.

IlnannpyemMsble pe3yibTaThl OCBOCHUS JUCHUIIIMHBI
3HATh: TEOPETHUECKUE OCHOBBI M MaTeMaTH4YeCKHil ammapar mudpoBoii 00pabOTKH CUTHAJIOB,
MPEJICTABUMBIX B Pa3UYHbIX (U3nueckux ¢opmax (MEKTPUUYECKHE CUTHAJBI, aKyCTUYECKUE
CHUTHAQJIBI U Jp.), METOJBI MPeoOpa30BaHUsl CUTHAJIOB B TEJIEKOMMYHUKAIIMOHHBIX CHUCTEMaxX —
KOAMPOBaHUE, CKATHE, MOAYJIALNIO, GopMaThl mpeAcTaBIeHUs HHGOPMAIUY;
YMeThb: BbISIBISITH KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH (DPU3UYECKUX SIBJICHUN, pEaln30BbIBAaTh Ha
TUIIOBBIX U CIEHUATH3UPOBAHHBIX MMPOTPAMMHBIX CPEACTBAX METOJBI U aJrOpUTMbI IUGPOBOI
00pabOTKM CUTHAJIOB, YMETh ONTUMHU3UPOBATH TOAXOIBI TMPH H3MEHSIOIUXCS alpPUOPHBIX
CBEJICHUSAX;
Bianerb: HaBBIKAMH HCIIONB30BAaHHUS COBPEMEHHBIX METOJIOB M TEXHOJOTHH LU(PPOBOMA
00pabOTKM CHTHAJIOB, a TAaKXKE METOJaMU OOpPaOOTKM JaHHBIX M HABBIKAMHU UX CHCTEMaTH3alluu
Y aHAJIM3a.

Texkymmii KOHTPOJIb

Texymuit KOHTPONb YCINEBAEMOCTH AacHHUpaHTa, T.€. MPOBEPKa YCBOEHUs Y4eOHOTO
MaTepHualia, peryasipHO OCYIIECTBISACTCS HA MPOTSKEHUHU ceMecTpa. TeKylril KOHTPOJIb 3HAHUI
00y4aroInXCcsi OPraHu30BaH Kak YCTHBIN TPYIIIOBOM ONPOC M TECTUPOBAHUE.

Tekymass camocTosdTenbHas pa0oTa acnUpaHTa HampaBlieHa Ha YIIIyOJIGHHE W
3aKpeIuIeHNE 3HaHUM, U pa3BUTHE TPAKTUYECKUX YMEHUI aclIUpaHTa.

OObeKTaMu OIEeHUBAHKS BBICTYIIAIOT:

e VYuyeOHas NUCHUIUIMHA - AKTUBHOCTh HA 3aHATUSAX, CBOEBPEMEHHOCTHh BBITIOJHEHUS

Ppa3IMYHBIX BUAOB 3aIaHUH, TOCENIAEMOCTb 3aHATHI;

e (CTeneHb YCBOCHUS TEOPETUUECKUX 3HAHUM.

Xapakrepucruka OC 1151 o0ecniedeHusl TEKyIero KOHTPOJIA 10 AUCHMILJIMHE

Paznen/ oC Copepxanue 3a1aHus
Tema
T1. BBoHbI kype. | YK Juckyccusi, yCTHBIH Onpoc.

OCHOBHBIE OIPEIENEHHUSI.

T2. Ocnouble anroputmsl | IIK, YK, | Pemenne THIOBBIX TeOpPeTHYECKHX 3aJAa4 B  XOHe

o0paboTku  curHasioB  Ha | [[P NPaKTUYECKUX 3aHATHH. PaboTa y mocku.

KOMIIBIOTEpE.

T3. JluckpeTHble CUTHAIBL. IIpoeKT KOMIILIOTEPHOI0 MPAKTHKYMA:

JuckpeTHoe npeobpa3zoBaHue Jano: lludposas 3amuch T'HIPOAKyCTHYECKOTO CHUTHAA
Oypre (A11D) mmrtenbHocThi0 1.03 c¢. CurHan TOMy4eH C TIOMOIIBIO

CIEIUATN3UPOBAHHOTO 4-X KaHAJBPHOTO TPUEMHHKA Ha O.
baiikan ¢ rmyOounsr 150m. lar kxBaHTOBaHMA cCUTHaIa — 5
MKC.

HeoOxonmmo HamucaTh mporpammy, KOTOpas a) CUATHIBAET
curHan u3 ¢aiina; 0) BBUMCISIET TAaKUE XAPAKTEPHUCTHUKU
CHUTHaJIa KaK: MaTeMaTHYeCKOe OXKUAAHWE, AUCIEPCHIO; B)
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MPOU3BOJMUT BBIYUCICHHE U TOCTPOCHUE B BHJIE TpadUKOB
(GYHKIIMH KOPPETSAUU MEXly TTapaMu MPHEMHBIX KaHaJOB;
T) BBIIOJTHSCT OINEPALUI0 YCPEAHEHHWS CHUTHAJA 10 TpeM
TOUYKaM.

KoHTposbHbIE BONIPOCHI:

a) CurHaa wuMeeT YacTOTHBIM CIEKTP, OTPaHHYCHHBIN
yacroroil f max= 50 x['u. Kakum nomkeH ObITh BEIOpaH mIar
KBaHTOBaHUsI CUTHANA 110 BpeMeHH (IIpU ero IpueMe), YTOObI
o0ecrevnTh yCI0BHEe OTCYTCTBUS OTEPh HHOOPMAITHH?

0) Curnan perucTpupyercsi NPUEMHBIM YCTPOHCTBOM B
TeueHue 10 c., JUCKpPETHBIE OTCUETHl CHI'HAla CHUMAKOTCS
gepe3 kakaple 10 Mkc. KakoBa mpeaenbHas 4acToTa CUTHAA
f max moxet ObITh 3adukcupoBana. Kakoe paspemenue mo
yacToTe OyaeT 00ecreunBaThCs B 3TOM Cirydae?

OT1ueT ¥ 00cyxKIEeHHE PE3YJIHTATOB.

T4. CnexTpanbHbIil aHAU3 U
(bUIIBTpaIysl CUTHAJIOB

TS5. BecoBele  OKOHHBIE
byHKIIIH

TK, VK,
TP

PemeHne THNOBBIX TeOPETHYECKHX
MpaKkTU4ecKuX 3aHsaTuil. Pabora y mockw.

3aqa4 B XOI€

IIpoeKkT KOMIIBIOTEPHOI0 NPAKTHKYMA:

Jlano: Habop TecTOBBIX CHUTHAJOB (CHHYCOMAANbHBIN
CUTHAJI, CUHYC + Oenblii IIyM W TXA.) NPEICTABICHHBIX B
ugposoit popme. Ludposas 3amuck pagmonoroka ConHia
Ha JJIMHE BOJHEI 5.2 cM (IIar KBaHTtoBaHus 1.6 cek, mepuoj
HaOmoeHust 8 yacoB) B hopmare fits.

Heobxomumo HamucaTh HpOrpaMMmy, KOTOpas COBEpIIAET
CIIEIyIONINE ISHCTBUS: a) CYUUTHIBACT CUTHAJBI U3 (paiinos; 0)
BBINIOJIHAET npsAMoe BIID Hax TECTOBBIMU CHTHAlaMM M
BEIBOJIUT PE3YNbTAT B BHE TPA(UKOB (CIIEKTPHI MOIITHOCTH);
B) (pUIBTpyeT CHIeKTpsl B 3aJaHHON MOJOCE YacTOT (THI
¢ubTpa 10 BEIOOPY MONB30BATENs) U IPOU3BOAUT OOpaTHOE
HAII®D. Hcnons3ys HapaOOTaHHBIA MaTepHall, BBITIOTHHUTH
aHalM3 CIIEKTpa PeajbHOT0 pajuOCUTHaNa. BbIIBUTH
OCHOBHBIEC CBOMCTBa CIIeKTpa. B kadecTBe JONOIHUTETHLHOTO
3aJjaHusl TIpejularaeTcs TOCTPOUTHh CKOJB3SIIUN  CIIEKTp
MOIIHOCTH PaJUOCHTHaja HCHONb3YS METOJ HOCTPOCHUS
nepuoorpamMm Yamua.

KonTpoasHbie BOonpocsi:

a) Ilokaxwure, uro mnpeoOpazoBanue PDypre U 0OpaTHOE
npeoOpa3oBaHKe CyTh JHMHEHHbIE OIEPaLIUH.

0) OOBsICHUTH, B 4YeM 3aKJIIOYACTCS CMBICT IMPUMEHEHUS
OKOHHOTO TmpeoOpazoBanuss Dypbe U OKOHHBIX BECOBBIX
(yHKITHA.

B) Ompenenute MakCUMalbHbII pasmMep M  OKHa
CKaHMPOBaHUS, TPH KOTOPOM TPEANOYTHUTENIEH MPIMOii
aJTOPUTM BBIYUCIECHHUS CBEpTKH, ecau N = 2048, a

A X Ay— Xy

WCXONIHBIE  JTaHHBIE  TaKOBBI  X=[

TpXy Xpma Xyoq By dy Hya
] m aapo cBeptku G=[

w1 Bp—a
] KOMIUIEKCHBIE.

OTueT u 06Cy:K1eHNe Pe3yIbTATOB.

T6. Jluneitnas uudponas
00paboTka  CHTHAJIOB  C
MOMOIIBIO (PUIIBTPOB.

TK, VK,
TP

Pemienne THIOBBIX TEOPETUYECCKUX 3adav

MPaKTHYECKUX 3aHATHH. PaboTa y nockw.

B XOJ€

PacuetHo-rpaduyeckasi padota JJisi KOMIBIOTEPHOI0
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NMPAKTHKYMa:
KouctpynpoBanue mpocTeWmux HUGPOBBIX  (UIBTPOB.
['enepanus TecToBBIX CUTHANOB. OuUnbTpaIus.

Ot4eT 1 00cy:K1eHHe pe3y1bTaTOB.

T7. Amvmmrynnas | [IK, YK, | Pemnenne THNOBBIX TeopeTHYeCKHMX 3aJa4 B XOe
Monynsauusa. PasnoBugHOCcTH | TP MpaKTUYeCKUX 3aHsATHH. PaboTa y mocku.
aMIUIUTYJTHOM ~ MOAYJIALIUY.
®dazoBas 51 4aCTOTHAs IIpoeKT KOMIILIOTEPHOI0 MPAKTUKYMA:
MOIYJISLUS Heob6xomumo CMOJIEINPOBATh CUCTEMY nepesadn
T8. Hemonymsuusi. CriocoOsl WHPOpPMaLMK MO0 pajguoKaHally, KOTopas COCTOUT W3
MOJYJISILUY, HNCIOIb3yeMbIe nepeaaTyvka CUrHajga, KaHajla CBSI3U C aAJUTUBHBIM O€JIbIM
npu nepenade nHGopManuu. rayccoBbIM IIIyMOM, IIpHEMHHMKa curHana. IlepemaTdmk
BKIIIOYAaeT B ce0s HCTOYHUK COOOIICHUS M MOAYJISATOP
panuocurHana, a MpUEMHHK - BXOJHOH MOJIOCOBON (UIIBTD,
neMoayisTop panuocursana, GHY.
Ot0o0pa3uth TrpadUKd BPEMEHHBIX H  CIEKTPaIbHBIX
¢yHKUMi Ha BeIXOAE Kaxmoro Oyoka. [lapamerpsl cucTeMsl
nepefavy MpUBEICHBI HIKE!
HcrouHuK curHana - TapMOHUYECKUH CHUTHAl IO 3aKOHY
cuHyca B TpeThed cremeHu ¢ yactorod 130 I'm. Bug
MOIYJSIUUH - (a3oBas MOLYJSIIMA C MHAEKCOM MOIYJISLUH
4. Hecymas gactora 3 kI'1. OTHOmeHne curHan/mym 9 nb.
YacroTa quckperuzanuu 8 kl'.
OtueT 1 00cy:K1eHHe pe3yIbTaToB.
T9. OcHoBel pexoHcTpykumu | IIK, YK, | Pemmenne THIOBBIX TeOpPeTHYECKHX 3aJa4 B  XOne
CHUTHAJIOB. I1P MPAaKTUYECKUX 3aHATUH. PaboTa y nocku.

T10.AnroputMsl aganTUBHOMN
(GuIbTpaM CUTHAIOB

IIpoekT KOMNBIOTEPHOT0 MPAKTHKYMA:

Pagnocurnan ot HabmogaeMoro 00BEKTa yIOBIETBOPSET
YpaBHEHHUIO BUJIA!

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

rne H — nepemarounas ¢ynkums pamuoreneckomna, F —
ACTHHHBIN curHan, G — wnabmromaemeli curHaia, N —
CTaI[IOHAPHBIN rayCccoB IIyM; * - 3HaK OIEpaTOpa CBEPTKHU.
HeobOxomumo HamucaTh Nporpammy, KOTOpash Ha OCHOBE
NPUMEHEHUs] ONTHUMAaJIbHOTO (QuibTpa BuHepa mpowmsBoaut
OTlepaIyio OOpaIIeHuss CBEPTKU U JAeT OIEHKY MCTHHHOTO
curHaia. Taxke HEOOXOAMMO HCCIIENOBATH BIHMSHHE IIyMa
Ha KA4ecTBO BOCCTAaHOBJIEHHOTO curHaja. JlaHel B Buje
MAaCCHBOB JIaHHBIX: a) HAOIIOaeMblii CUTHAJ; 0) UCTUHHBIN
cuTHaN (IJI1 TECTOB ajrOpuTMa); B) mepenaTtouHas QyHKIUSL
paaroTeNecKona.

OTtuer U 00Cy:KI€HHE Pe3yIbTATOB.

HpOMe)KyTO'-lHaﬂ aTTecranus

HpOMC)KYTOLIHaH arrectainusd aClrupaHTOB 1O AJUCHUIUIMHE OCYHICCTBIISICTCA IO

OKOHYAHUIO TUCIUIUIMHBI, B BUJIEC 3aU€Ta B COOTBETCTBHUH C rpadukoM ydeObHoro mpoiecca. Jms

JO0IMYyCKa K 3a4€Ty CTYACHT AOJIKCH BBIIIOJHHUTH BCC MPAKTHYCCKUC 3adaHUs. B cJIydyac HaJIM4ud

yueOHOM 3a/JI0JDKEHHOCTH (MIPOMYIIEHHBIX 3aHATUA W (WJIM) HEBBINOJHEHHBIX 3aJlaHuil),

ACIIUPaHT 0Tpa6aTLIBaeT MNPOMYIMICHHBIC 3aHATHUA U BBIIIOJIHACT 3alaHUS.
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Bomnpocsl 1u1s 3a4era
- Knaccudukanus curnanos
- OCHOBHBIE CTATUCTHYECKUE XAPAKTEPUCTUKU CUTHAJIA
- Pan @ypee. [IpeobpazoBanne Oypoe. Koppemsiimonnas GyHKIus
- Teopema IlapceBans
- JIucKpeTHBIC U UHTErPAJIbHBIC TPE/ICTABIICHNS] CUTHAJIOB.
- Amnanoro-muppoBoe u 1udppo-aHaiorooe rmpeodpasoanue. Teopema KorenbHHKOBA.
Yacrora HalikBucra.

- Cnextp nuckpetHoro curnana. CyoaucKkpeTusanus CurHana.
- JluckpeTHbIN OEIbIii ITyM.
- Jluckpernoe npeodpazoanue Oypwe (AIID).
- BoccranosneHnne HENPEPHIBHOTO CUrHAJIA ¢ moMopro A11O.
- Anroputm 6picTporo 1D (BIID).
- Dddexr ['mb6ca
- Meron Yamnua
- CHoexTp IUCKPETHOTO CIIy4ailHOTO mpoliecca
- Jluneitnas mudposas 00pabOTKa CUTHAIIOB C TTIOMOIIBIO (DHUIIBTPOB
- OWIBTPHI NEPBOTO M BTOPOTO MOPSIIKA
- Ilonsarue cBepTku. OOpamieHue CBEPTKH.
- AMmnuTyaHas MOITYJSIUS.
- ®da3oBas ¥ 4aCTOTHAsI MOIYJISIIHUS
- Hemonynsuus.
- OnrumansHbli GunsTp Bunepa.

Tunosble 3aaHus AJs 3a4eTa
1. OcHoBHBIE aNTOPUTMBI 00paOOTKM CUTHAJIOB Ha KOMIbIOTEpe. JIMCKPETHBIE CUTHAIIBI.
Jlano: 1ludposas 3amuch THAPOAKYCTHYECKOTO CHUTHanma mrenbHocThio 1.03 c. Curnan
MOJIyY€H C TOMOIIBIO0 CIENHATU3UPOBAHHOIO 4-X KaHAJIBHOTO MpHEMHHMKA Ha 0. baiikan c
riryOunsbl 150M. Illar kBaHTOBaHUS CUTHANA — 5 MKC.
HeoOxonuMo HamucaTh mporpammy, KOTopasi a) CUMTBIBA€T CUTHAN W3 (aiina; 0) BHIYHCISAET
TaKMe XapaKTepUCTHUKU CUTHAJIa KaK: MaTeMaTUYeCKOe OXUJAHUE, TUCIEPCHUIO; B) MPOU3BOIUT
BBIYHCIICHHE W TIOCTPOCHHUE B BHUJIE TPAQUKOB (PYHKITUH KOPPEISAIUN MEXY IMapaMu TPHUEMHBIX
KaHaJIOB; T') BBITIOJIHSET OMEPAINI0 YCPEIHEHUsI CUTHATA 110 TPEM TOUKaM.

Koumponvuvle sonpocwl:

) o 19 mEmeE.x
a) Curnan mMmeeT 4acTOTHBIA CIIEKTp, OrpPaHUYEHHBIN YacTOTOU = 50 xI'u. Kakum

21



JIOJDKEH OBITh BBIOpaH IIar KBaHTOBAHHWSI CHUTHAja IO BPEeMEHH (IIPH €ro MpHueMe), 4TOObI
00ecnevnTh yCIOBUE OTCYTCTBUS MOTEPh MHGOpMAIUHU?
0) Curnan perucTpupyercsi IpUeMHBIM yCTPOMCTBOM B TeueHue 10 c., IMCKpPETHBIE OTCUETHI

E...F

max mex
CUrHajia CHUMArTCd 4Y€pe3 KaxKIbIC 10 mxc. KakoBa npeacibHas 4aCToTa CHUrHaljia

MokeT ObITh 3adukcupoBana. Kakoe paspemnieHue mno yactore Oyaer oOecrneyrmBaThCS B 3TOM
cinyyae?

2. CriexTpasibHbIN aHAMN3 U (GUIIBTPALIUS CUTHAJIOB

Jano: Habop TECTOBBIX CHUTHAJIOB (CHHYCOWJAJIbHBIA CUTHAJ, CUHYC + O€nblid IIyM W TA.)
npencTaBieHHbIX B mudposoit dopme. Ludposas 3ammch paguonoroka ConHIIAa Ha UIMHE
BOJIHBI 5.2 cM (mar kBaHTOBaHHs 1.6 cek, mepuoa HaOmoieHus 8 yacoB) B hopMmare fits.
Heo6xoauMo HamucaTh mporpammy, KOTOpasi COBEpIIAST CIEAYIOIINE ACHCTBUSA: ) CUUTHIBACT
CUTHAIBI W3 (QaiioB; 0) BeImonHseT npsimoe BII®D Hajg TECTOBBIMH CHTHAJIAMH W BBIBOJIUT
pe3ynbTaT B BUJE TPapUKOB (CIIEKTPHI MOIHOCTH); B) (DUIBTPYET CHEKTPHI B 33JJaHHOH MOJI0Ce
yacToT (Tun (unsTpa mo BeIOOpY moib30Barens) u npousBoauT obpatHoe BIID. Hcnomwiys
HapaOOTAHHBIN MaTepuall, BBINIOJHUTh AHAIHM3 CIEKTPAa PEATBHOTO PaJMOCUTHANA. BBISBUTH
OCHOBHBIE CBOWCTBa CIIeKTpa. B xadecTBe JOMOTHUTEIHHOTO 3aIaHUs MPEUIaraeTcsi MOCTPOUTh
CKOJIB3SIIIUM CHEKTP MOIIHOCTU PaJUOCUTHAIIA, UCIIONB3Ysl METOJ MOCTPOCHUS MEPUOAOTPaMM
VYanua.

Konmponavrsle sonpocwi.

a) Ilokaxute, uto mnpeoOpazoBanne dypbe U oOpaTHOE NpeoOpazoBaHUE CYTh JIMHEHHbIE
ofepaluu.

6) OOBACHUTB, B UEM 3aKJIIOYAETCS CMBICI NMPUMEHEHUS OKOHHOro mpeoOpa3oBaHus Pypbe U
OKOHHBIX BECOBBIX (DYHKIIUH.

B) Omnpenenurte MakCUMaJlIbHbIN pa3Mep M OKHa CKaHMPOBAHHUS, IPU KOTOPOM MPEANOUYTUTENEH

NpsIMOM alIrOPUTM BbIYMCIEHUS CBEpTKH, eciu N = 2048, a ucxo/aHble JaHHBIE TaKOBbI X=|

XXy Xy—g X1 X X Ay— 30 Xy By B89 H1- By
] m saapo cBeptku G=[ ]

KOMIUIEKCHBIE.

3. Moaynsuus-aeMoayIsus IPOCTEUIINX CUTHAJIOB

HeoOxonumo cmozenupoBath cucTeMy Mmepefadud HHQOpMalMM MO paJdoKaHaly, KOoTopas
COCTOUT M3 NepelaTyMKa CUTHala, KaHajla CBS3U C aIUTUBHBIM OENbIM I'ayCCOBBIM IIYMOM,
npueMHHUKa curHana. [lepegatyuk BKJIO4aeT B ce0sl MCTOYHUK COOOIICHHS U MOAYJIATOP
paarocurHaia, a IpUEMHHUK - BXOJIHOM MOJIOCOBOM QUIIBTP, IeMOyNIATop paauocuruaia, @HY.
Oto0pa3uth rpaduKud BpEMEHHBIX U CIEKTPalbHBIX (DYHKIMN Ha BBIXOJE KaXKJIOro OJoka.

HapaMCTpBI CUCTCMEI MEpCaavun NPpUBCACHBI HUKE:
22



HctouHuk curHana - TapMOHMYECKHI CUTHAII IO 3aKOHY CMHYCA B TPEThEH CTEMEHH C YAaCTOTOMU
130 T'n. Bua moxynsauuu - hazoBast MOTYJALMS ¢ HHAEKCOM Moayisiuuu 4. Hecymas gacrora 3
k[ 1. OtHomIeHue curnan/mym 9 nb. Yacrora nuckperusanuu 8 k1.

[Tposepsiembie komnetenuu: OITK-1, ITK-1, TTK-2

4. PEKOHCTPYKITUS CUTHAJIOB. AJITOPUTMBI QIAIITUBHON (PHIIBTPALIMK CUTHAJIOB

Paguocurnan ot HabII01aeMOT0 0OBEKTA YAOBIETBOPSET YPAaBHEHUIO BUIA!

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

rae H — nepenarounas ¢ynkmus paauoreneckona, F — uctuHHBI curHan, G — HaOIOJaeMBbIid
curnai, N — CTallMOHApHBIN rayccoB IIyM; * - 3HAK OlepaTopa CBEPTKH.

HeobxonuMo Hamucath mporpamMmy, KOTOpas Ha OCHOBE MPUMEHEHHUsS ONTHMAIBLHOTO (UIbTpa
Bunepa npow3BoAMT omepanuio OOpalieHHus CBEPTKM M JAaeT OIEHKY HCTHMHHOTO CHUTHAJIA.
Takxe, HEOOXOUMO HUCCIEAOBATh BIMSIHHE IIyMa Ha Ka4eCTBO BOCCTAHOBJIICHHOTO CHUTHAJIA.
JlaHbl B BUJIE MAacCHBOB JIaHHBIX: a) HAOMIOJaeMblii CUTHAI; 0) UCTHUHHBIN CUTHAJ (7S TECTOB
ITOPUTMA); B) TIepenaTouHast QyHKIUS paTu0TEICCKOIA.

Kputepun ouenku:

- OLIEHKA «3aYTeHO» BBICTABIIAETCS ACIUPAHTY, €CIIM OCHOBHOW MaTepHall YCBOEH, aCHHpPaHT
npuoOpes HeoOXOAUMbIEe 3HAHUS U YMEHHUS,

- OIIEHKA «HE 3a4YTCHO» - €CJIM OCHOBHOW MaTepHall YCBOCH HEIOCTAaTOYHO, ACIHUpPAHT HE

puoOpes HeOOXOAUMBIX 3HAHUN U YMEHUHN
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