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PABOYVYIO I[TPOT'PAMMY pa3zpaboTanu Kouanos A.A.
KaHIUIaT (PU3MKO-MAaTEMaTHUECKUX HayK Kucenes A.B.

1. MecTto ¥ poJib AUCHMILIMHBI (MoaY.s) B cTpykType OITOII




Hucrunmuaa  «[{udpoBas oOpaboTka CHUTHAJIOB W HM300pPKEHUI» BXOJUT B
00pa3oBaTeNbHBIA KOMIIOHEHT OCHOBHOW MPO(ecCHOHANBHON 00pa30BaTebHON MPOTrpaMMBbI 10
Hay4HO crienmanbHocTH 1.3.4. Pannodusuka.

JucuunnuHa sBisercs (pakyabTaTUBHOW A7l 00YYaIOIIKUXCS B aCUPAHType MO HAyYHOU
crenuansHocT 1.3.4. Pannodusuka.

3HaHUS M yMEHUS, MPUOOpEeTaeMble acCIUpaHTaMH IMOCIEe W3YYEHUS TUCIMIUIHHBI, OyayT
UCTIONB30BAaThCS I pEIICHHWsT Hay4YHbIX 3aJad Ha JTane IMONy4eHHs H  00paboTKu
SKCIIEPUMEHTAIILHOTO MaTephalla, W HaIpaBlieHbl Ha IMOATOTOBKY K cJauye KaHIUAATCKOIrO
9K3aMEHa U K JlajbHEeH el HaydyHol paboTe.

2. Hean u 3aga4u JMCHMIIMHBI (MOTYJ151)

Henbto aucuunnunsl «IudpoBasi 06padoTka CHrHAJI0B M HU300pakeHUi» sABIIETCA
U3Y4YCHHE TEOPETUYECKUX OCHOB COBPEMEHHBIX METOJOB U BAXKHEHIIMX aJrOpPUTMOB,
MPUMEHSEMBIX MPH KOMIIBIOTEpHOU 00paboTke pe3yabTaToB (HHU3MUECKOr0 JKCIEPHUMEHTA,
KOTOpbIE MOTYT OBITh NPEACTABICHBI B PA3IWYHBIX (OPMAxX: SJICKTPUYECKHUE CUTHAIIBI,
AaKyCTMUYECKHME CUTHAJIbl, CTATUUECKUE U JUHAMUYECKUE U300pakeHUs U Jp.

3anauamu aqucuuiuinHel «HugpoBas 00padoTka CUrHAJIOB H M300paKEeHNH SBIISIETCS:
® U3YYUTh METOJbl MOCTPOEHUS AJITOPUTMOB, UCHOJIb3YEMbIX MPU PEIICHUU (PU3HUECKUX
3ajauy;
® OBJIQJICTh HABBIKAMHU AJITOPUTMHU3ALIUN U TIOCTPOEHUS IIPOrpaMM JJIsl pEeLLIEHUs 3aj1ay;

® OCBOWTH (PU3NYECKHUE OCHOBHI 0OPAOOTKH CUTHAJIOB U H300paKCHUH.

3. TpeOoBaHus K pe3y/IbTaTaM OCBOCHHUS AUCHUILUINHBI (MOLYJIs1)

B npomecce wusyuenus gucuumuinHel  «ludpoBasi oOpadoTka CUTHANOB M
U300paskeHuil» acrupaHT JIOJDKEH NPHOOPECTH 3HAHUS M yMEHHS, HEOOXOJUMBIEC IJisi €ro
JanpHeiero npodeccuoHaIbHOTO CTAHOBJIECHHUS, 3 UMEHHO:

3HaTh:

® TIOHATHE CUCTEMBI IPOrPAMMHUPOBAHUS;

e 0a30Bble TNPUHUUIBl  [OCTPOEHUS  aNTOPUTMOB, OCHOBHBIE  aJTOPUTMHUYECKHE
KOHCTPYKLUU U CTPYKTYpPBI JAHHBIX;

® TEOpEeTHYECKHE OCHOBBI M MaTeMaTH4ecKHuil ammapaT HupoBoil 0OpabOTKH CHTHAJIOB
NpPEJCTaBUMBIX B Pa3IMYHbIX (popMax (IJIEKTPHUECKUE CUTHAIIBI, aKyCTUYECKHE CUTHAIIBI
M Ip.);

e METOJbl TNpeoOpa3oBaHUs CHUTHAJIOB B TEJIEKOMMYHUKAIMOHHBIX CHUCTEMax —

KOOAUPOBAaHUC, CXKaTue, MOAYJIAIHUIO-AEMOAYJIAIHIO, (bOpMaTBI NpEaACTaBICHUA



nHpopmanuu.
Ymern:
® BEBUIBISTH CYIIECTBEHHBIC KOJMYECTBCHHBIE 3aKOHOMEPHOCTH (PU3NYECKUX SBICHH,
® peaNn30BBIBATh HA THIIOBBIX M CIEHHATM3UPOBAHHBIX MIPOTPAMMHBIX CPEJICTBAX METOJIbI
U alrOpuTMBI IIH(PPOBOI 00paOOTKU CUTHAJIOB,
® yMEeTh ONTUMH3UPOBATH ITOIXO/IbI IPU U3MEHSIOIIMXCS AaIPUOPHBIX CBEACHUSIX;
® CIOJNB30BaTh SI3BIKM IPOTPAaMMHPOBAHHS, CTPOUTH JIOTHUECKH BBIBEPEHHBIE U
3¢ (heKTHBHBIE ATOPUTMBI.
Baanern:
® HAaBBIKAMH HCIIOJIb30BAaHHS COBPEMEHHBIX METOJIOB U TEXHOJOTHH HU(POBOil 00paboTKH
CUTHAJIOB,
® MeToJaMHi 00pabOTKH TAaHHBIX U HABBIKAMH WX CHCTEMAaTH3AIMH, aHAJIN3a U OCMBICIICHUSI.

4. O0beM TMCHUNIHHBI (MOAYJIs1) ¥ BUABI YUeOHOI padoThI
OO61mas TpyA0eMKOCTh AUCLHUILINHBI COCTaBIsAET 4 3aueTHble enuHulbl/ 144 gaca.

Br yuebnoii pagoTs1 Bcero 1acos / Cemectp
3a4YeTHBIX 1 9
eTHHNII

AyauTopHbIe 3aHATHS (BCETO) 72/2 36/1 | 36/1
B Tom uncne:
Jlexuuu 36 18/0,5 | 18/0,5
[TpakTryeckue 3aHATUS 36 18/0,5 | 18/0,5
CamocTosiTeIbHasi paboTa (Bcero) 7212 36/1 36/1
B ToMm uncne:
KoHcnektupoBanue 36/1
CaMomnoaroToBKa v BBITIOJTHEHUE JIOMAIITHUX 3aJaHU 36/1
Bu npoMexxyTouHO# arTectanuu (3a4er, SK3aMeH) 3a4yer 3a4er
KonTakTHas padora (Bcero) 72/2
O01ast TPY/10eMKOCThb (Jachl/3a4eTHBIC €IUHUIIBI) 144/4 7212 72/2

5. Conep:xxaHue TMCUMILTUHBI (MO1YJIs1)
5.1. Conep:xanue pa3/ieioB U TeMbI JUCUMIIMHBI (MOTYJI51)
Pazgea 1. OcHOBBI aHAJ/IN3A CUTHAJIOB
1.1. Boaublii kKypc. OcHOBHbBIE onpe/eIeHus!
bazoBble 3HaHUS O mpeAcTaBlIeHUU HHPOpMAIHK B KoMIbIoTepe. OCHOBHBIE MOAXOJIBI K
PEIICHUIO 3a7a4 ¢ TIOMOIbI0 KoMIbioTepa. Kiaccudukamnmsi curaanoB. DHEPrusi 1 MOIIHOCTh
curHana. OCHOBHBIE CTaTHUCTHYECKHE XapakTepuCTUku curHama. Pan dypwe. [IpeobpasoBanue
Oypre. Koppensimonnas ¢ynkuusa. Teopema [lapceBansa. JlMckpeTHble MpeacTaBICHUS
curHanoB. HTerpaibHble PEICTABICHHUS.

1.2. Ilu¢poBble CUTHAJIBI M PadoTa ¢ HUMH




3amaun  sA3pIKA MPOTPAMMHUPOBAHUSA Tpu  IHU(PpoBON 00pabOTKE OMHOMEPHBIX |
MHOTOMEpHBIX curHasiioB. KommblorepHast cetb. JlocTynm K MHTEpHET pecypcaM (JaHHBIM H
anroputMmam). OmpeneneHue aHAIOTO-IIUPPOBOTO U IU(PO-aHAIOTOBOTO MPEOOpPa3OBaHUS.
Teopema  KorenpHukoBa. Yactora  HalikBucra.  CnekTp — JUCKpPETHOrO  CUTHaja.
CyOnuckperusanus curHana. [IpeodpazoBanue ['mibbOepra. JIuCKpeTHbIC CydaiiHbIC CHUTHAJIBI.
Koppensinuonnast matpuna. J{uckpeTHbIi Oemnblil nrym.

1.3.CnekTpajbHblii aHAIU3

OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS MPUMEHUTENILHO K 3ajauaM
00paboOTKK CHUTHAJIOB, TpaUUYECKOr0 MPEJCTaBICHHUS M COXPAHEHUS pPe3yJIbTaTOB aHalIH3a
(mepuomorpamm, crekTpoB u T1). Popmarel npezacTaBieHus HayuHblx aaHHbx (FITS, HDFS,
TIFF). Apxurexktypa NpuioXKeHus: 1 OIPUHLIUIIBI MOAYJIBHOIO NPOrpaMMHPOBAHUS Ha IpUMeEpe
MOCTPOEHUS THUIOBBIX HWHCTPYMEHTOB CIIEKTPAJIbHOIO aHaliM3a CUTHaIoOB. JluckperHoe
npeoOpazoBanne dypoe ([I1D). CpoiictBa JIID. BoccranoBneHrne HEMpepbIBHOTO CUTHANA C
nomouipto JAIID. Cessp HAIIP u cnekrpa mnpeoOpazoBanuss dypbe. Bzaumocsaze D u
¢mipTpanun. Iddext ['m66ca. BecoBbie okonnble ¢pynkuuu. Ilepuogorpamma. Meton Yamua.
CHexTp AUCKPETHOTO CIy4ailHOro Ipoiecca. TeKylue CIeKTPbl U UX CBOMCTBA.

1.4 ®OuabTpbl

JluneitHas mudpoBas 00pabOTKa CUTHAJIOB C MOMOIILI0 (GMIBTPOoB. OCHOBBEI METOJIOB
napajuieIbHBIX BBIUMCICHUH NPUMEHHTENBHO K 3ajade oOpaboTKH M (MIBTpAlUU JaHHBIX
Oonpmioro o6vema. COopka MNPUIOKEHHH AN pelIeHUs CHeUAIM3HPOBAHHBIX —3ajad.
WNmnynbcHas xapakrepuctuka ¢uibTpa. OyHkius nepenauu. OuibTpbl MEpBOro U BTOPOTo
nopsiika. @opmbl peanuzanuu MUGpoBbix GuibTpoB. [loHsTHE cBepTKU. OOpalieHne CBEPTKH.
Hekoropsie naeanusupoBaHHble QUIBTPHI.

1.5 Moayasiuusi ¥ 1eMOay IsIIUsI

AMmuutyaHas Moaynsuua. Pa3HOBUIHOCTM aMIUIMTYyOHOM Moxaynsuuu. PazoBas u
yacToTHas Monynsauusa.  Manunymsaus. MmmynbcHoO-KogoBas Moayisuus. Jlemomynauus.
CnocoObl MOAYIISIIIMY, UCIIOJIb3YEMBIE MTPH Mepeaaue HHPOpMaIUH.

1.6 AnanTuBHbIe PUIABLTPLI

OcCHOBHbBIE MOHATHS AJANTUBHON 00paboTKH curHanoB. OnTumanbHbI GuiabTp Bunepa.
[Tonsitue neneBoit GyHKIMKA. ['pagMeHTHBIA TTOUCK ONTUMAIBLHOTO peleHus u T.4. [Ipumenenue

aJanTUBHBIX (PUIBTPOB. BrlpaBHNBaHNE YACTOTHON XapaKTEPUCTUKU MPUEMHOTO KaHaa.

Pa3nes 2. OcHoBbl nugpoBoii 00padoTKH M300pakeHU i
2.1 BBoanble onpeaeneHust

Hudposoe nzodpaxenue. [leppuunas o6padboTka nzodpaxeHuit. TexHnyeckue cpencraa
5



00paboTkn m3o00paxenuii. @opmarsl rpadudeckux (GaiioB (Ha mMpuUMEpe aHAIM3a ONTUYECKUX
ACTPOHOMMYECKHX U PaIn0ACTPOHOMUYECKUX HAOIIOACHU).

2.2 NuctpymenTsl 1ugpoBoii 00padoTkn n300pakeHni

Busyanuzanusi 1ByMepHBIX OaHHBIX: HM300pa)keHHE, KOHTYp, NMOBEpXHOCTh. L[BeToBas
nanutpa. llpeoOpazoBanue u300pakeHU! B pa3juyHble CHCTeMbl KoopauHat. IlloHsTtue
crutaifHoB. J[BymepHoe mpeoOpazoBanue Dypbe. YmaneHue myMoB. JIuHEiHHBIE (QUIBTPHL
ANTOPUTMBI TIOMCKA XapaKTEpHBIX JIMHUM W TOYEK H300pakeHUs. MaTpuia KOHBOJIOIHH.
CnocoObl 00paboTKu TpaHul] H300pakeHHid. Dpo3usi W HapamuBaHue. KoHTpacTupoBaHue
nudpoBbix u3zoOpakenuid. IIpeoOpazoBanue Xada. Anroputm Kouaum. Owibtper Jlamaca,
Cob6ens u ap. [Ipumepsr.

2.3 BoccraHoB/ieHHe H300paskeHHit

OcHOBHbIE TOHATHS U OIpPEAETCHHs] BOCCTAHOBIIECHUS (PEKOHCTPYKIMHU) M300pasKEeHUH.
OcHoBHBIE TPUHLUIIBEI (OPMUPOBAHUS H300paxKeHH (Ha MpuUMepax W3 AacTPOHOMUU U
paauoacTpoHOMHHM).  XapaKTEpHbIE  MHCTPYMEHTAIbHbIE  MCKAKEHUS  H300paMKeHH.
BoccranaBnuBarommii  @unetp  Bunepa-TuxonoBa. Meton CLEAN  pekoHCTpyKUuU
paguousoOpaxkenuii. Merox MakcuManbHOW SHTpPONUU. MeETOA ONTUMAIBHOIO OTXKHUTA.
[Tpumeps! kanubpoBku U 00paboTku cnyTHUKOBBIX n300paxenuiit HINODE(XRT), SDO(AIA),
pazuMoNaHHBIX, NOJy4YaeMbIXx Ha MHoroyatroTHoM Cubupckom pamuorenuorpagpe (CPI).
Busyanu3zanus nporecca oOpabOTKH TaHHBIX.

5.2. Pa3nennl TUCHMIUINHBI (MOAYJIs1) M BUABI 3aHATHIA

Buapl 3aHaTH B yacax
Ne HaumenoBanue | HaummeHoBaHue IIpakTHyeckue ®obma
- pasaena TeMbl Jlexuuu 3aHSATHSA CPC p
KOHTPOJIs

BBoanslii Kypc.

1. | Pasnen 1 OcCHOBHBIE 1 3a4er
OTIPEICIICHHSL.
AJNTOPUTMBI

2. | Pasmen 1 00pabOTKK CHIHAJIOB 2 2 4 3auer
Ha KOMITBIOTEpE.
HuckpetrHoe

3. | Pasgmen 1 mpeoOpa3oBaHue 3 2 5 3a4er
Dypre.
CrnekTpanbHbIi aHAJIN3

4. | Paznen 1 1 QUITBTpAIUs 2 2 5 3a4eT
CUTHAJIOB.

5. | Pasaen 1 BecoBble OKOHHBIE 1 1 3 sauer
¢GhyHKIHN.
Jluneiinast uudposas

6. | Pasmen 1 00paboTKa CUTHAIIOB C 2 2 4 3auer
TIOMOIIBLIO (QUITHTPOB.

7. | Pazpen 1 Monynsanys CUrHaJIOB. 2 3 4 3a4er

8. | Paznen 1 Aemonyinms 2 3 4 3a4er
CHTHAJIOB.

9. | Paszen 1 OcHoBEI 2 2 2 3a4eT




PEKOHCTPYKIMH
CHTHAJIOB.

10.

Paznen 1

ANTOpUTMBI
aJalTUBHOMN
¢unpTpanuu
CHTHAJIOB.

2 2 3a4eT

11

Paznen 2

[epBuunas o6paboTka
TUPPOBBIX 2
M300paKeHHH.

2 4 3a4eT

12

Paznen 2

®opMaTsl
rpaduyeckux Qanios.

1 2 3a4eT

13

Pasznen 2

Buzyanuzauus
JIBYMEPHBIX JAHHBIX.

1 4 3a4eT

14

Pasznen 2

IIpeoGpazoBanue
U300pakeHui B
Pa3IMYHBIC CUCTEMBI
KOOpJIMHAT.

2 4 3a4eT

15

Paznen 2

VY naneHue 1mymos.
AJNTOPUTMBI TIOUCKA
XapaKTEePHBIX JINHUH 1
TOYEK H300paKCHUSL.
Crioco0b1 00paboTkH
rpaHuL H300paKeHUI.

2 6 3a4eT

16

Paznen 2

[IpeobpazoBanue
Xada. Anroputm
Konun. OunsTps!
Jlannaca, CoGena u ap.
IIpumepsl.

1 4 3a4eT

17

Paznen 2

OCHOBHBIE IPUHLIUIIBI
(dbopmupoBaHus 2
U300paKEHH.

2 4 3a4eT

18

Paznen 2

XapaKkTepHble
WHCTPYMEHTAIbHBIC
HCKakeHUs. MeTo bl 2
BOCCTaHOBJICHUS
M300pasKeHMII.

2 4 3a4eTr

19

Pazpgen 2

[Mpumeps! KaTUOPOBKH
1 00paboTKH
CIIyTHHKOBBIX H 2
Ha3eMHbIX
n300paXKeHnH.

2 3 3a4er

20

Pazgen 2

Buzyanuzauus
nporecca 00paboTKu 2
JAHHBIX.

2 4 3a4eT

5.3. Pa3esibl M TeMbl JUCHUIJIMHBI (MOIYJISI) M M

CARINCHUIITIMHAPHBIC CBA3H

Ne Ne pa3jesioB u/mjim TeM JTaHHOM
Ne HanmenoBanue odecniedyuBaeMbIx AUCIHUTLIAHBI, HEO0XOTUMBIX ISl
n/n (mocseayOmmx) TUCHMIINH U NPAKTHK U3y4eHusi 00ecrneunBaeMbIX
(mocJyexyomux) TMCUUIIMH
1 | UccnenoBarenbCckas MpakTUKa 1.
5.4. IlepeyeHb JEKIHMOHHBIX 3aHATHH
\ Ne \ Ne paznenna M TemMbl \ HaumeHoBaHue \ TpyroeMkocTh \ OueHouHbIe




n/m | AUCHUIIMHBI (MOAYJIs1) HCIO0JIb3yeMbIX (4acer) cpeacTsa
TEXHOJIOT I

1. BBonnslii kypc. OcHOBHBIE JEKIIUS 1 yCTHBIP'I OoIpoc
OTIpE/ICIICHUS.

2. ANTOpUTMBI 00pabOTKU JIEKLIUS 2 yCTHLIP'I orpoc
CUTHAJIOB Ha KOMITBIOTEPE.

3. JluckpeTHOe TIpeobpa3oBaHue JICKIUS 3 YCTHBIN OITPOC
®Dypse.

4, CrieKTpanbHblil aHAIN3 1 JCKIUS 2 YCTHBIN OIpOC
(GUIBTpaIis CUTHAJIOB.

5. BecoBble OKOHHBIE (DYHKIIUH. JIEKIUS 1 YCTHBIN OIPOC

6. Jlunetinas nugposas oopadboTka JIEKLIUS 2 yCTHLIf/'I onpoc
CUTHAJIOB C IOMOMIBIO
(GUIBTPOB.

7. Mo ayssiiyst CUTHAJIOB. JIEKLUS 2 YCTHBIN OIIPOC

8. JleMOy Is1Hsl CUTHAIIOB. JIEKIUS 2 YCTHBIN OIIPOC

0. OCHOBBI PEKOHCTPYKIMH JIEKIUS 2 YCTHBIN OIIPOC
CHUTHAJIOB.

10. AJITOPUTMBI aIalITUBHOM JIEKLUS 2 YCTHBIN OIIPOC
(bUIbTPaLK CUTHAJIOB.

11. IepsuuHas 0O6paboTKa JIEKLUS 2 YCTHBIN OIIPOC
U (POBBIX N300paKEHUH.

12. ®opmatsl rpaguueckux Gaiios. | ek 1 YCTHBIN OITPOC

13. Busyanuzanus 1ByMepHBIX JIEKIASA 1 yCTHLIﬁ onpoc
JIAHHBIX.

14. IIpeobpazoBanue H300paKEHUH | JTEKIIHAS 2 YCTHBIN OITPOC
B Pa3JIMYHBIE CUCTEMBI
KOOD/IMHAT.

15. Y nanenue mymMoB. AITOPUTMBI JIEKLIUS 2 YCTHBIN OITPOC
MOMCKA XapAKTEPHBIX JINHUN U
Touek u300paxenus. CriocoOs
00paboTKH TpaHHIl
N300paKeHHI.

16. | IpeoGpasosanue Xada. JIEKIUS 1 YCTHBIN OITPOC
Anroput™m Ksnnu. ®unbTpbl
Jlammmaca, Cobena u ap.
[Ipumepsl.

17. | OcHOBHbBIE IPHHIATIBI TIEKITHST 2 YCTHBI OIIpoc
(opMupoBaHUs N300pAKEHHH.

18. | XapakrtepHble JIEKIUA 2 YCTHBIW OITPOC
HHCTPYMEHTAIbHBIE UCKAKEHHUS.
MeToabl BOCCTaHOBIICHHS
M300paKeHHI.

19. | Ipumepsi kanmnGpoBKH 1 TIEKIIHS 2 YCTHBIN OTTPOC

00pabOTKM CITyTHUKOBBIX U
Ha3eMHBIX H300paKeHHH.




20.

BI/I3yaJ'II/[321III/I$I mnmpouecca JICKIIU L

00paboTKH JaHHBIX.

YCTHBIN OITPOC

5.5. IlepeyeHb CeMHHAPCKHUX, MPAKTHYECKUX 3aHATHI U J1a0OPATOPHBIX PadoT

Ne paznena u

HaumeHoBaHMe ceMMHAPOB, Onenovyneie
Ne TEeMBbI TpyroeMkocTh
R I — NMPaKTHYECKUX U (uachi) cpeacTBa
(Moxyss1) JJ1abopaTopHBIX padoT
1. |Pasmen 1 BBoansiit kypc. OcHOBHBIE 1 [Ipoekr,
' OIpEIEIICHUS. auckyccust *
OcCHOBHBIE AJITOPUTMBI
> | pasgen 1 00pabOTKH CUTHAJIOB Ha 4 [Tpoexkr,
' A KoMIibroTepe. [Juckpernsie auckyccus *
CUTHAJIBL.
3 | pasgen 1 JuckperHoe npeodpazoBaHue 5 [Ipoexr,
' A Dypbe auckyccus *
4. |Pasnen 1 CrnexTpaibHbIi aHAIN3 U 4 IIpoexkr,
' (buIBTpaIUs CUTHAJIOB muckyccus *
BecoBbie okoHHBIE HYHKITUT [Tpoekt
5. |Pazmen 1 2 ’
A muckyccus *
Jluneitnas uudponas o6paboTka MpoekT
6. |Pazgenl CHUI'HAJIOB C IOMOIIIBIO 4 POCKT, «
TUCKYCCHUS
(GUIBTPOB.
AMITTUTYTHAS] MOTYJISITHS.
PazHOBUAHOCTH aMILTUTYHOM TooekT
7. |Pasmen 1 monyisinun. ®azosas u 5 P _
JUCKYCCHS
YacTOTHAsI MOYJISIIHSI.
Manunymsus. UKM.
Hemonynsus. CriocoOs Tpoexr
8. |Paszmen 1 MOIYJISALIUN, UCTIONB3YEMbIE TIPH 5 oK cénﬂ «
nepeaayde nHpGopmaIuu. FHCKY
9. |Pasmen 1 OCHOBBI PEKOHCTPYKIIMH 4 [Tpoexr,
' CUTHAJIOB. auckyccus *
10. | Pasmen 1 AJITOpUTMBI aAaNITUBHOMN 4 [Ipoekr,
' a (bUIBTpAIIUN CUTHAJIOB. auckyccus *
11 | Pasgen 2 [MudpoBoe nzobpaxeHue. 4 [Ipoexkr,
' s [TepBuunas oOpaboTKa. auckyccus *
12. |Pasnen 2 dopmartsl rpaduueckux (paitsion 2 [Ipoekr,

(Ha MMpUMEPEC aHAJIN3a JaHHBIX

auckyceus *




HaOJIIOICHUT ).

13.

Pazmen 2

Busyanu3zanus nBymMepHbIX
JaHHBIX: U300pakeHue, KOHTYP,
HOBEPXHOCTh. L[BeToBast
HaJIuTpa.

IIpoexkr,
nuckyccus *

14.

Pa3nen 2

[TpeoOpazoBanue n300pakeHUH
B Pa3JIMYHBIC CUCTEMBI
koopauHar. [ToHsTue crijaiiHOB.
. ABymMepHOe mipeoOpa3oBaHue
dypobe.

IIpoexkr,
nuckyccus *

15.

Pazmen 2

V nanenue mryMoB. JInHeHbIE
GuIbTPBL. AJITOPUTMBI TOKCKA
XapaKTEepPHBIX JIUHUHN U TOUCK
n3zo0paxenus. Marpuua
KoHBOIOIMH. Cr1ocOOBI
00pabOTKHU T'PaHHUII
n300paxeHuil. Dpo3us u
HapaluBaHue.

IIpoexkr,
muckyccus *

16.

Pa3nen 2

IIpeobpazoBanue Xada.
Anroputm Kannu. @unbTpbl
Jlannaca, CoGena u ap.
IIpumepsl.

IIpoexkr,
muckyccus *

17.

Pazmen 2

OCHOBHbIE TTOHATHUS U
OIIpEeJIeTICHUS] BOCCTAHOBJICHHS
(PEKOHCTPYKIIUN)
u300paxeHnii. OCHOBHBIE
NPUHIUITB POPMHUPOBAHUS
n300pakeHui (Ha mpuMepax U3
ACTPOHOMHH U
pPanoacTpOHOMUM).

IIpoexkr,
nuckyccus *

18.

Paznen 2

XapakTepHble
MHCTPYMEHTAJIbHBIE HCKAKEHUS
(reomeTpuyeckue,
pazOMETPUYECKHUE, IITyMOBBIE
u T1.). BoccTanaBnuBaromnuit
OunbTp Bunepa-TuxoHosa.
Meton CLEAN pekoHcTpyKIun
paanon3obpaxeHuii. Meton
MakcuMallbHOM SHTPOIIMH.
MeTo ONTUMaNbHOTO OTXKUTA.

IIpoexkr,
nuckyccus *

19.

Pa3nen 2

[Tpumepb! KaTUOPOBKH U
00paboOTKH CITyTHUKOBBIX
uzoopaxennit HINODE(XRT),
SDO(AIA), pannomaHHbIX,

[Ipoexkr,
auckyceus *
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MOoJIy4aCMbIX Ha

MHOT04aTOTHOM CHOMPCKOM
pamuorenuorpade (CPT).

20.

Pazmen 2

Busyanmzanus nporecca

00paboOTKH JaHHBIX.

[Ipoekr,
auckyceus *

*-  CTYIEHTHI

JOJIDKHBI

IIOKa3aTb

ImpenoaaBaTciro

3aKOHYCHHYIO,

(YHKIMOHUPYIOUIYIO IPOTPAMMY, OTBETUTH Ha YTOYHSIOIINE BOIIPOCHI.

5.6. Ilepeuenn u cojep:KkaHUe CAMOCTOSITETbHON PadoThI

IMpaBUJIbHO

Tema

Bun
CaMOCTOSITEJILHOM
padoThI

3apanne

Pexomennyemas
JuTeparTypa

Bcero
9JacoB

Pazgen 1.
Tema: OcHOBHEIE

ANTOPUTMBI 00PadOTKH

CUTHAJIOB Ha
KOMIIBIOTEPE.
JucKpeTHbIE CUTHAIIB

Co3nmanue
IIPOTPaMMBI.
ITncsmennas
pabota

Hanucarts
porpammy
00paboTku
3aJJaHHOTO
curHana. OTBETUTH
Ha KOHTPOJIbHBIE
BOIIPOCHI.
Hanwucate oTuer.

OcHoBHad
auteparypa: 1, 2

Paznen 1.

Tema: TuckperHoe
npeoOpa3oBaHue
Dypee

ITncemennas
paborta

ITncemenHO
OTBETUTH HA
BOIIPOCHI:
Iloka3aTth
aHATUTHIECKYIO
CBSI3b MEKIY
CIIEKTPaMH
aHaJIOTOBOI'0 U
o poBaHHOTO
CHTHAJIOB.
OOBSICHUTD
BO3HUKAIOIIUE TTPU
3TOM PA3INYHSI
JIBYX CIICKTPOB.
[Ipu xakom
HWHTEpBaJje
JIUCKPETU3ALINN
Oyzner
HaOJIFOHAThCA
ITOJIHOE TT0I00Me
CIeKTpoB?

OcHoBHas
autepatypa: 1, 2

JlonoaHuTEbHAS
nuteparypa: 1

Paznen 1.
Tewma: CnexTpaibHbII
aHaM3 1 QUILTPAIHS
CUTHAJIOB

Co3manue
MIPOTrPaMMBIL.
IIncemennas
pabora

Hammcats
nporpammy Jist
omnpeneneHus
4acTOT FapMOHUK,
BXO/AIINX B
3aJaHHbBIN CUTHAI.
OtdunerpoBath
TapMOHUKY C
MaKCHMaJIbHOH

OcHoBHas
auTepatypa: 1, 2

JlomomauTenpHas
mutepatypa: 1, 2

11




YacTOTOH.
PesynbTaThl
0(hOpPMHUTH B BUIC
TaOIHIL U
rpaduKoB.

Paszgen 1.
Tema: BecoBrie
OKOHHBIC (DYHKITUU

Cosnmanue
MPOTrPaMMBI.
ITucemennas
pabora

Ucnons3ys meton
VYonma, noCTpouThb
JTUHAMAYECKUN
CIIEKTP CyMMBI
ABYX
TapMOHMYECKUX
CUTHAJIOB,
MMEIOMINX pa3HbIe
4acTOTHI.
Hccnenosats
BITUSTHHE
MPUMEHEHUS
Pa3HBIX BECOBBIX
¢byHKUMit HA
pe3ynbTar (K
IpUMepy:
MPSIMOYTOJIbHOE
OKHO U OKHO
XanHa).
Pe3ynbTaTh
0opOpPMUTH B BHJIE
rpaduKoB.

OcHoBHas
muteparypa: 1, 2

JlomomauTeIbHAS
nuteparypa: 1

Paznen 1.
Tewma: JIunetinas

nugpoBas oopaboTka
CHT'HAJIOB C TIOMOIIIBIO

(UIBTPOB.

Coznanue
IIPOrpaMMBI.
ITnucsmennas
paborta

Jlano:
3allyMJICHHBIN
THIPOAKyCTHYECKH
U CUTHAIL
ITocTpouts ciexkTp
CUTHAJIA U
OTIpEACTTUTh
YYaCTKH CIEKTpa
JUIS OCTeNyoLen
(dunbpTparyn.
[IpumenuTs aBa
THTa QUIBTPOB
(dacrora cpesa
3a/1aeTCs
CaMOCTOSITEITEHO):
®HY u ®BY.
OOBSICHUTH
MOJTyICHHBIC
pe3yabtarsl. Ha
npumMepe pa3oBoro
¢unbpTpa,
peann3oBaTh
IUTaBHBIA CIABHUT
CUTHAJIA MO OCU
BPEMCHH.

OcHoBHas
nuteparypa: 1, 2,

JlomomHuTensHas
nuteparypa: 1

Paszgen 1.

Tema: AMmutyaHast

MOIYJISILUSL.
PasnoBumHocTnn

Cosnanue
IIPOTPaMMBI.
ITucemennas
pabora.

Hns cnyqas
OJHOTOHAJIbHOM
MOAYSIUU
MTOCTPOUTH

OcHoBHas
auTepatypa: 1, 2

JlomomauTenpHas

12




aAMIUTUTYTHOM
Moaysiiun. dazoBas U
YacTOTHAsI MOAYJISALIS.
Manunymsuus. UKM.

rpaduku
aMIUIATYTHO-
MOJTyJIMPOBAHHBIX
CUTHAJIOB IS
pa3HbIX 3HAYEHUM
napaMmerpa m
(rmyOuHBI
MoayJsnun) = 0,
05,1, 1.5
[IpoBepuTh, uTO
MPOUCXOIMNT C
BOCCTaHOBJICHHBIM
(meMomynmupoBaHH
BIM) CUTHAJIOM B
ciydae
MePEeMOIYIISIIAN?
Brruncnuts
MTUKOBYIO
MOIITHOCTh
OJTHOTOHAIIEHOTO
curHana. Kakas
JTOJIST MOIITHOCTH
YXOJIHT B CpeIHEM
Ha GpopMupoBaHue
HECYIIETo
KoseOaHus?
OOBSICHUTH
OCHOBHEIC
pasIaus MEKIY
(hazoBoit 1
YaCTOTHOH
MOAYISILUEH.
[Toctpouts criexTp
rapMOHHYECKOTO
CUTHAJIA JUIS
ciyJast
rapMOHHUYECKOH
YIJIOBOI
MOTYJIAIINH.
OOBSICHUTD, YTO
Ooyzaer
MPOUCXOJHUTh CO
CIIEKTPOM TIpH
W3MEHEHUH
napamerpa
TITyOWHBI
MOTYJIAIINH.
Peanusosars
aMIUTATYTHO-
MaHUIYJIHPOBAHHEI
W curHam, as
ciydas andaBuTa
(0w 1 - nBOMYHOU
MOCIIEA0BATEIEHOC
TH).

auteparypa: 1

Paszgen 1.

Co3nanue

Peanuszosatn

OcHoBHAaA
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Tema: demomymsimusi.
CrocoOb1 MOTYJISIIVH,
HCIIONTB3yEeMBIC TIPH
nepeaaye
nHpOpMaIuu.

MIPOTPaMMBI.

aNIrOPUTM
CHHXPOHHOTO
JIETeKTUPOBAHUS
JUTSL CITydast
JIEMO Ty ISIIAN
aMIUTATYTHO-
MOJTyJINPOBAHHOTO
curnana. [lokasarts
Ha rpadukax, 9To
Oyzner
MPOUCXOAUTD MIPH
BHECEHHUH OIIMOKH
($a3pl ¥ 9aCTOTHI B
NropuT™m?

auTepatypa: 1, 2

JlomomauTenpHas
nutepatypa: 1

Pazgen 1.

Tema: OcHOBBI
PEKOHCTPYKIIMU
CUT'HAJIOB.

Co3nmanue
MIPOTPaMMBI.
IIncsmennas
pabora.

O06paboraTh
CUTHAJI OTHUM U3
MPETI0KEHHBIX
MmeTtonaoB. Hammcats
OTUYeET.

OcHoBHas
muteparypa: 1, 2

Pazpmen 1.

Tema: AnropuT™Mbl
aJIafTUBHOMN
(bMIBTpAIY CHTHATIOB.

Co3manue
IIPOTPaMMBI.

Ucnons3ys
aIalTUBHBII
¢ueTp Bunepa,
MIPOU3BECTU
(uIpTpanuIo
3alIyMJICHHOTO
curHana. C
MIOMOILBIO
amnmapara
CHEKTPAILHOTO
aHaJM3a IPOBECTU
KayeCTBEHHOE
CpaBHEHHE CIIEKTpPa
(UIETPOBAHHOTO
CHUTHaJa ¢
pe3yibTaTaMu
MPUMEHEHUS
OOBIYHBIX
JIMHEHUHBIX
¢meTpoB (OHY,
®BY). Onmcats
OCHOBHbIE
paznuuus B
CIIEKTpax,
JIOCTOUHCTBA
HEIOCTAaTKU

aIalI THBHOTO
¢unpTpa Bunepa.

OcHoBHas
auteparypa: 1, 2

JlomomHuTensHas
nuteparypa: 1

10

Pazpen 2.

Tema: Ludporoe
n300pakeHHE.
[lepBuunas obpaboTka.

Co3nmanue
IIPOTrpaMMBI.

Onpenenursb
OCHOBHBIC
XapaKTCpUCTUKU
JUTS
MPEII0KEHHBIX
M300paKCHUN:
pasmep,
KOJIMYECTBO
OBCTOBBIX KaHAJIOB,

OcHoBHad
murepartypa: 1, 2,

JlomomHuTEeIbHAS
nuteparypa: 1
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rTyOMHY LIBETA.
Pa3zpaboTaTh
QITOPUTMBI
(byHKIMN) 115
MU3MEHEeHUS
JMCKPETH3aLUH U
pasperieHus
n300paKeHNH.

11

Paznen 2.

Tema: ®opmaTsl
rpaduyeckux ¢aiion
(Ha mpumMepe aHanHM3a

TAHHBIX HAOJFOICHIM).

Cosnmanue
MIPOTPaMMBI.
ITucemennas
pabora.

N3yuuth
CTPYKTYpPHI
Pa3IUMYHBIX
(hainoBbIX
dhopmartos:
TEKCTOBOTO,
OuHapHOroO,
TaOJIIMIHOTO U
MEPapXUIECKOTO B
MPUMEHCHUU K
HAy4YHBIM JaHHBIM.
Onpenenutsb
MPEUMYILECTBA U
HEJ0CTaTKH
¢opMmaToB B
MIPAUMEHEHUH K
XpaHEHUIO
HAyYHBIX TAHHBIX.
Hanucatp oTuer.

OcHoBHas
autepatypa: 1, 2,
3

JlomomHuTenpHas
nuteparypa: 1

12

Pazpen 2.

Tema: Busyanuzauus
JByMEPHBIX TAHHBIX:
n300pakeHne, KOHTYP,
MTOBEPXHOCTb.
[IBeToBas manurpa.

Cozganue
IIPOrpaMMBI.
ITnucsmennas
pabora.

[HocTpouts
JIBYMEPHBIA MacCHB
OT 3aJJaHHOU
GyHKIIH
WHTEHCUBHOCTH.
Busyanusuposatb
MOJTyYEHHbIE
JIaHHBIE B BUJIE
n300paXeHus ¢
W30JIMHUSIMU.

OcHoBHas
auteparypa: 1, 2,
3

13

Pazpnen 2.

Tema:
[IpeobpazoBanue
M300paKeHU! B
pa3nuYHbIE CUCTEMBI
koopauHar. [lonsarue
CIJIaliHOB. /[BymepHoe
npeoOpa3oBaHue
dDypse.

Cosnmanue
MIPOTPaMMBIL.

Ounctuth
n300paxkeHue,
3allyMJIEHHOE
NEPUOTUUECKIM
CUTHAJIOM,
TPUMEHSIS
JIBYMEPHOE
mpeoOpazoBaHue
®ypse. BoiBecTn
pe3yibTaT B BUJIE
IBYX
M300pakeHUH:
OpUTHHAIILHOTO H
nocie
¢bunpTpanyy.

OcHoBHas
auteparypa: 2, 3

14

Paznen 2.

Tema: Y nanenue
mryMoB. JIunelinble
(GMIBTPBL. AJITOPUTMBI

Co3znanue
IIPOTrpaMMBI.

Pa3zpabotaTh
NIpOrpamMmy s
BBIJICIICHUS
00BEKTOB

OcHoBHas
mutepartypa: 1, 2,
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MOUCKA XapaKTePHBIX
JIMHUHA U TOYEK

MEepeaAHCTO IIaHa
Ha IpCIJIOKCHHBIX

JomonHuTepHas
nurteparypa: 1

n300paKeHHUS. JaHHBIX C y4ETOM
Matpuua MUHHUMAJILHOM
KOHBOJIFOLIMH. JIOITyCTUMOI
Croco651 00paboTkH IJIOMATN O0BEKTA.
TpaHuL U300paKeHUH. Bocmone3zoBarbest
Dpo3us u METOAaMH
HapaIuBaHue. OuHapHOM
MOPQOJIOTHH IS
paszeseHus MIOTHO
MPUJIETArOIINX
00BEKTOB.
PesynbTar
0o opMHUTH B BUZIE
M300paKCHHUS.
Ucnons3ys
Coznanue anroput™m Xada Ha
[IpOrpaMMBl. 3a1aHHOM
HOHOTPaMMe
OTIPEICIIUTh TPEKH.
[Tonyuennslii
Pazpen 2. pe3ynbTaT B BUAEC
Tema: JIMHUH HAaHECTH Ha
[IpeobpazoBanue HCXOJIHYIO OcHoBHas
15 | Xada. Anroputm HOHOTpaMMY. muteparypa: 1, 2,
Konuu. OuibTpsl [Iponenats Ty xe
Jlammaca, CobGena u ap. MpOLEAYPY,
IIpumepsL. HCIIONB3Ysl
anroput™ KsHuu.
OOBSICHUTH
OCHOBHEIC
pasznnuus,
MOJTy4aeMBIX
pE3yIBTaTOB.
Paznen 2. Co3pmanue Oo6paboraThb
Tema: OcHOBHBIE MIPOTPaMMBI. n300paxkeHne
MOHATHS U [MucemenHast OJTHUM U3
OTIpeICIICHIS pabora. MIPEITOKECHHBIX OcHOBHAS
BOCCTaHOBJICHUS MmetonoB. Hanmcats
autepartypa: 1, 2,
(PEKOHCTPYKITHH ) OTHYeT.
16 | m300pakeHMiA.
OCHOBHbIE TPUHIIMITBI
(bopMEpoBaHHs ,Z[OHOJIHI/ITGJ.H)HaSI
N muteparypa: 1, 3
n3o00paxeHui (Ha
npuMepax u3
aCTPOHOMUHM U
paznoacTpOHOMHUN).
Paznen 2. Coznanne Hano udposoe
Tema: XapaktepHbie TPOTPAMMBI. n300paKeHNe OcHoBHas
WHCTPYMEHTAJIbHBIE [MucemenHast PanuONCTOYHHUKA, aurteparypa: 1, 2,
17 | Hexaxenus pabora. HMMEIOLIETO
(reomeTpuueckue, rayccoBy ¢opmy.
panuoMeTpuvecKue, N3o0paxenne JononaurensHast
IIyMOBBIC U TI.). MOJBEPTHYTO autepatypa: 3
BoccranasnyBaromumii IIPOLIETyPE CBEPTKU
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®uneTp Bunepa-
Tuxonoa. Meton
CLEAN
PEKOHCTPYKIIUU
pamnon300pakKeHHM.
Meroa MakcumanbHOU
sHTponuu. Meron
ONTUMAJIBHOTO OT/KHTa.

¢ auarpammoit
HaIpPaBIEHHOCTH
Cubupckoro
paauorenuorpada.
Ha npumepe
WCTIOTIb30BaHMUS
METO/a YACTKH
CLEAN (anroputm
Xerooma)
BBITIOJTHHUTD
HpoueaAypy
BOCCTAHOBJICHUS
WUCTHHHOTO
pacrnpeneneHus
PanuoSIpKOCTH
HMCTOYHHKA.
OOBSICHUTH
pe3yJIbTaThl TAKOMN
PEKOHCTPYKITHH.
[Iponenats Ty xe
npouenypy, s
CIIydJasi, KoTzia B
HCXOIHOE
n3o0pakeHne
BHECEH Oeblii
myma. [pocneauts

3aBUCHMOCTb
MOJTy4aeMBbIX
pe3ynbTaToOB
PEKOHCTPYKIIHH OT
BEJTUYUHBI
BHOCHIMOTO B
n300pakeHne
IyMma.
Paznen 2. Coznanue Hammcats
Tema: Co3nanue MIPOTPaMMBI. MporpaMmmy,
MIPOTPaMMBI. KOTOpasi CYiNTHIBAET
[Ipumeps! KaTUOPOBKHU paaron300pakeHus
1 00paboTKH Comnnna (popmat
p ua (¢op OcHoBHas
CITyTHHKOBBIX FITS),
. mutepartypa: 1, 2,
1300 paKeHHIA MOJIYICHHBIC Ha 3
18 | HINODE(XRT), CPT. Ilposectu ux
SDO(AIA), BU3YAJTU3AIINIO U
. JlomomHuTensHas
PaaMoOAaHHBIX, TIEPBUYHBINA aHAIIN3 i
auTeparypa: 3
MOJIy4aeMbIX Ha (LeHTpUpOBaHHKE,
MHOTOYaTOTHOM (GuUNbBTpaIUio 1
Cubupckom T.0).
pamuorenuorpade
(CPI).
Hanucatp
Coznanue nporpammy Jjist
Paznen 2. A POTpavMy Jt
[IPOrPaMMBlI. BU3YaJIM3aIUN OcHoBHas
Tewma: Buzyanuzanus
19 mporiecca Mmoucka muteparypa: 1, 2,
rporecca 00padboTKU
aKTHBHBIX 3
JAHHBIX.
cyOameptyp Ha

CCPUHN JAHHBIX
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MOJTyYEHHBIX
aJlaTUBHOMN
onTHKON. J[aHsl,
pe3yibTaThl
HaATYPHBIX
mmMepennii ComHIa
Ha TEJIECKOTIIe

6. YueOHO-MeTOAMYECKOE U an)opMEaCuBuT)‘Hnoe olecreyeHne M CHUIIIMHBI
6.1. OcHoBHas1 JIuTepaTypa
Ne ABTOp, Ha3BaHH e, MECTO U3IaAHUS, U31ATEJIbCTBO, IO/ U3IAHUS KonuyectBo
YueOHO# ¥ y4eOHO-MeTOANYeCKOH JIUTePaTyphl IK3EMILISIPOB
YwMusmkud C. OcHOBBI Teopur IU(PpoBoi 00pabOTKH CUTHAIOB. Y4eOHOE
! nocobue. Mocksa: Texnocdepa, 2017. - 512 c¢. -ISBN 978-5-94836-484-1 2
Maiikn [Joycon IIporpammupyem Ha Python. Canxt-IlerepOypr: Ilutep.
: 2018. - 416 c. -ISBN 978-5-496-01071-9 3
JI. Pybanos, Il. Youmna, Padasne ['oncanec, Puuapn Bync Ludposas
3 | obpabotka m3o0paxenuii. MockBa: TexHnocdepa, 2012, - 1104 c¢. -ISBN 3
978-5-94836-331-8
6.2. lonoJIHUTeIbLHAS JUTEpPaTypa
Ne ABTOp, Ha3BaHMe, MeCTO M3aHUs, U31ATEJIbCTBO, 0/ U3IAHUSA KonauyectBo
yueOHOH M y4eOHO-MeTOAHYeCKOH JTUTEePATYPhbI IK3EMILISAAPOB
1 Ymusmikud, C. B. Teopernueckue ocCHOBBI HUPPOBOH 00pabOTKU U
IpeJCcTaBiIeHnuss CUrHaloB: ydeOHoe mocobue / C. B. YMHAmKUH. -
Mocksa : Texunocdepa, 2012. - 368 c. - Pexxum gocryna: 9bC "Aidbykc" - L
ISBN 978-5-94836-318-9
2 | JIxuran, B.M. AnantuBHas QuiIbTpalus CUTHAJIOB: TEOPUS U alTOPUTMBI
[Tekct] : nayunoe uznanue / B. W. [Ixuran. - M. : Texnocdepa, 2013. -
527 c. : un. ; 25 cm. - (Mup uudposoit 06padotkn). - bubmuorp.: c. 505- L
520. - IIpenm. ykasz.: c. 521-527. - ISBN 978-5-94836-342-4.
3 Tommncon, A. Puuapa. Unatepdepomerpusi u CUHTE3 B PagrloacTpOHOMHUHU
[Tekcrt] : Hayunoe u3ganue / A.P. Tomncon ; J[.M. Mopas, 1I.Y. CBeHCOH. .

- 2-e u3A., nepepad. u jom. - M. : duzmatnut, 2003. - 624 c. : uin ; 24 cwm. -
ISBN 5-9221-0015-7.

6.3. IIpogeccuonaibHbIE 6a3bl JaHHBIX, HCIIOJIb3yeMble NIPH OCYLEeCTBICHUN
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06p330BaTeJIbHOFO nmpoumecca mo 1MCUUIIJIHHE:

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

e Apxus HaOIIOACHUI pagrnoacTpoPpu3nIECKOit obcepBaropuu NC3® 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.orq)

6.4. UudopmanuoHHble, HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIO0JIb3yeMble PH
OCylIeCTBJIEHUH 00pa30BaTeJLHOIO Npolecca Mo AUCHUIINHE:
e Uudopmannonno-cripapoynass ~ uHpopmauus B Oubmumoreke HC3®d CO PAH
http://irbis.iszf.irk.ru

e ['ocynmapcrBeHHas nyOnuyHas HAay4YHO-TE€XHUYECKas Ooubamoreka Poccun

http://www.gpntb.ru/

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

e HaydyHas OJJeKTpoHHas Oubmmoreka + Poccuiickmii WMunmekce Hayunoro IlutupoBanus

https://elibrary.ru

e MexXayHapoAHbI KaTalor M TIOMCKOBas CHCTEMa MO MNyONUKalusM B O0JAacTH acTpoU3UKU

http://adsabs.harvard.edu/abstract _service.html

e MexayHaponHasi ~ cUCTeMa  HMHJICKCHpoBaHus — myonukammii  Web  of  Science

http://webofknowledge.com

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

JIueH3MOHHOe W CBOOOJHO paclpOCTPaHsSEMOE MPOrpaMMHOE OOecledeHHe, B TOM YHCIIe
OTEYECTBEHHOTO TPOM3BOJICTBA HCIIOJIB3yeMOE TP  OCYIIECTBICHHH 00pa30BaTEIbHOTO
npoiiecca 1o JUCIUIIINHE:
e Onmnepanmonnas cuctema Ubuntu 18.04 (cBoGoaHO pactpoctpansiemoe [10)
Oducnsrii maket Libre Office (cBoGoanO pacnpoctpansiemoe I10)
7-Zip (cBoOoaHO pactpoctpansemoe 110)
Adobe Acrobat Reader DC (cBoGoHO pacnpoctpansemoe [10)
Mozilla Firefox 1 (cBoGoano pacmpoctpansemoe 110)
VLC Mediaplayer (cBoGonHo pacripoctpansiemoe 110)
K-Lite Codec Pack (ceobonno pacnpoctpansemoe I10)
Onepanuonnas cucreMa Microsoft Windows 10 Pro
VideoMost Proton

7. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
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B ydeOHOM mpoliecce HUCMONB3YIOTCS KaK AaKTHBHBIC, TaK HWHTEPAKTUBHBIE (HOPMBI
MPOBEJICHUS 3aHATUMN.

WuTepakTuBHBIE (POPMBI BKIIIOYAIOT B cEO4:

° Jleximm;

° TBopueckue 3aaanus B popme U3JI0KEeHUS TPOOIEMHOTO MaTepuaa;

° ['pynmnoBeie OLIEHKU U B3aMMOOLIEHKH: & UMEHHO PELICH3WPOBAaHUE aclMpaHTaMu
BBICTYIUIEHU IPYyT JIpyTa.

° [IpoekT — KOMIUIEKCHOE 3ajJaHue mpopadaThiBa€MOE HECKOJIbKO 3aHATHIA,

YUUTBIBas pabOTy Ha JOMY, 10 OKOHYaHHIO KOTOPOH NMPEe10CTaBIsAETC TIMCbMEHHBIN OTYET.

AyIUTOpHBIE 3aHSATHS TPOBOJATCS B HWHTEPAKTHBHOM (opMe C HCHOIb30BAHHUEM
myapTuMeauiiHoro ooOecneuenus (IIK, mpoekrtop). Ilpe3eHTamuu MO3BONSIOT KadyeCTBEHHO
WIITIOCTPUPOBATh AyAUTOpPHBIE 3aHATHS cXeMaMM, (opMylamMH, 4YepTeKaMH, PUCYHKAMU U
CTPYKTYpUPOBaTh MaTepuall 3aHATHUA. OJIEKTPOHHAs Npe3eHTalMs I03BOJIIET OTOOpa3uTh
IIPOLIECCHI B AMHAMMKE, YTO YJIydlIaeT BOCIPUITHE MaTepraa.

CamocTosTenpHas paboTa BKIIOYAeT B ceOs:

° dopmynupoBaHue NPOOJIEMHBIX BOIPOCOB B PE3YJIbTAaTe CaMOCTOSTEIBHOTO
U3y4YEHHsI TEMBI C IPUBJICYEHUEM OCHOBHOMN U JIOTIOJIHUTENLHOMN JINTEPaTyphl;

° IIOMCK HAY4YHO-TEXHUYECKOW HH(OPMALKMU B OTKPBITHIX HCTOYHUKAX C LEJIBIO
aHaJIM3a U BBISBJICHUSI KIIFOUEBBIX OCOOCHHOCTEN;

° KOHCIIEKTHPOBAHHUE;

° BBINOJIHEHHE J1a00paTOPHBIX U MPAKTUYECKUX PaOOT.

[Tpu HeoOxonMMOCTH, B IIpoLiecce pabOThl HaJ 33JaHUEM, aCIIMPAHT MOXKET MOIY4YUTh

HHIWBHUAYAJIBbHYIO KOHCYJIbTAIHIO Y IPCIOJABATCIIA.

8. MarepuajnbHO-TEXHHYECKOE o0ecnedeHne U CHUIIIHHBI (MOIYJIA)

Jnst oOyueHUss HMEIOTCS CHEelUajIbHbIE TOMEIICHUsT IS TPOBEACHUS 3aHATUM
JEKIIMOHHOTO THUIA, CEMHHAPCKOTO THIA, TPYIINOBBIX W WHIWBUIYAJIBHBIX KOHCYJIbTAIIUH,
TEKYILIEro KOHTPOJISI U IPOMEXYTOYHOM aTTeCTAlMH, a TAKKE MOMEILEHHUS 111 CAMOCTOSITEIbHOM
paboTHI.

CrnernuanbHble  TMOMEIICHUS  YKOMIUIEKTOBAaHBI  CHEIUATM3UPOBAHHONW  MeOenblo,
TEXHUYECKUMH CPEJICTBAMH OOYUCHUS, CIYKAITUMHU JIJIsl IPEACTaBICHUS MHPOPMAITHMH OOJIBITION
ayJIUTOPUH, KOMITBIOTEPHBIM 000PYOBaHHUEM.

9. KoHTpoJIb KauecTBa 0CBOEHUS MPOTPAMMBbI ACIIUPAHTYPHI
Leab kKoHTpPOJAS — TONy4YeHHE WH(OpPMAIMK O pe3ysibTarax OOydYeHHWs W CTEMEHU HX

COOTBETCTBUS pe3yjbTaTaM 00Yy4YeHHUS.
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I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

3HaTh: TEOPETHUECKHUE OCHOBBI MU MaTeMaTH4YecKHil ammapar nudpoBoil 00pabOTKH CUTHAJIOB,
MPECTAaBUMBIX B Pa3UYHBIX (u3uuecKkux Qopmax (MEKTPUUECKHE CUTHAJBI, aKyCTUYCCKUE
CUTHAJIBl U JIp.), METOJbl MPEoOpPa30BaHUs CUTHAJIOB B TEJICKOMMYHHKAIIMOHHBIX CHCTEMaX —
KOAMPOBaHUE, CKATHE, MOAYJIALNIO, GopMaThl mpeAcTaBIeHUS HHPOPMAIIY;

YMeTh: BBISIBISITh KOJIMYECTBECHHBIE 3aKOHOMEPHOCTH (PU3NYECKUX SIBJICHHI, PEaTM30BhIBATH HA
TUTIOBBIX U CIEIUAM3UPOBAHHBIX MPOTPAMMHEIX CPEACTBAX METOJBI U aJrOPUTMBI ITUGPOBOI
00pabOTKM CHUTHAJIOB, yYMETh ONTHUMHU3UPOBATH MOJXObl MPU H3MEHSIOIIMUXCS aNpPHOPHBIX
CBEICHHUSIX;

Bianers: HaBbIKAMH HCIIOJNIB30BAHHSI COBPEMECHHBIX METOJOB W TEXHOJIOTHH U(POBOM
00pabOTKM CHTHAJIOB, a TAK)KE METOJaMU OOpabOTKM JAHHBIX M HAaBBIKAMU MX CHCTEMAaTH3aIUN
U aHalu3a.

Texkymmii KOHTPOJIb

Texkymuii KOHTPOJb YCIIEBAEMOCTH acClUpaHTa, T.e. IPOBEPKA YCBOEHUS Y4E€OHOTO
MaTrepuaa, peryjiipHO OCYILIECTBISIETCA Ha MPOTSHKEHUH ceMecTpa. TeKyluil KOHTPOJIb 3HaHUI
00y4aroIuXcsi OPraHu30BaH KakK YCTHBIN TPYIIIOBOM ONPOC ¥ TECTUPOBAHUE.

Tekymass camocTosTeNnbHas padoTa acnupaHTa HampaBlieHa Ha YIIIyOJIeHHE W
3aKpEIUICHUE 3HAHUM, U PA3BUTHE NMPAKTUYECKUX YMEHUHN aClIUPAHTA.

OObeKkTamMu OIICHUBAHUS BBICTYIIAOT:

e VYyeOHas AWCIUIUIMHA - AKTUBHOCTh Ha 3aHATHSAX, CBOECBPEMEHHOCTH BBITIOJIHCHHS

Ppa3IMYHBIX BUAOB 3aIaHUH, TOCENIAEMOCTb 3aHATHI;

e C(CremneHb YCBOCHUSA TCOPETUUCCKUX 3HAHMUIA.

Xapakrepuctuka OC 115 o0ecnedeHHs TEKYIEero KOHTPOJIs 10 M CHMILJIMHE

Pa3nea/Tema oC Coaep:xkanue 3agaHust

T1. Broanblit kypc. | YK JucKkycensi, yCTHBIH ONPOC.

OCHOBHBIE OIIPEICIICHUS.

T2. OcnoBubele anroputmsl | I1K, YK, PemieHue TMIOBBIX TEOPETHYECKHX 3a4a4

o0paboTku  curHasioB  Ha | [[P B XOJ€ NpakTHYeckux 3aHsATHH. Pabora y

KOMITIBIOTEDE. JIOCKH.

T3. JIuckpeTHBIC CUTHAIIEI.

JuckpeTHOE IpeoOpa3zoBaHue IIpoekT KOMNBLIOTEPHOT0 MPAKTHKYMA:

Oypee (A11D) Hamno: udposas 3aI1Ch
THJIPOAKyCTHYECKOTO CUTHaJa
nuTenbHOCTRI0 1.03 ¢. CurHanm moiydeH ¢
MOMOILIBI0  CHEUUAIM3UPOBAHHOTO  4-X
KaHJIBHOTO TNpHEMHHKa Ha o. baiikan c
riryOuner 150m. Illar kBaHTOBaHMS CUTHaIa
— 5 MKc.
Heobxomumo HanucaTh IPOrpaMMmy,
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KOTOpasi a) CYMTBHIBACT CUTHAI U3 Qaiina; 0)
BBIUHUCIISICT TaKHE XapaKTEPUCTHKH CUTHaIa
KaK: MaTeMaTHYEeCKOe OKUJIaHKE,
JUCTIEPCHIO; B) TMPOU3BOAUT BBIYMCICHUE U
MOCTpOCHNE B BUAE TpapukoB (QyHKIUU
KOppe/SIIMUM  MEXIy IapaMH IPHUEMHBIX
KaHaJIOB, T)  BBHINOJNHSICT  OIEPALUIO
yCpeIHEHHS CUTHaJIa 10 TPEM TOYKaM.
KoHTposbHbIE BONIPOCHI:

a) CurHan wuMeeT 4YacTOTHBIH CHEKTp,
orpanuueHHbI yactotoil f max= 50 x[m.
Kaknm  momkeH  OBITHP  BBIOpaH  ImIar
KBAaHTOBaHMsI CUTHAJIa 110 BpeMeHH (TIpH ero
npueme), 4TroObl  00ECIeYHTh  yCIOBHUE
OTCYTCTBHS ITOTEPH HHPOpPMAIIHN?

6) CurHan perucTpupyercss PHEMHBIM
ycTpoiicTBoM B TeueHue 10 c., AMCKpeTHBIC
OTCYETHI CUTHAJIA CHUMAIOTCS Yepe3 KaKable
10 wmxc. KakoBa mnpenenbHas 4acroTa
cUTHaIa f max MOXKET OBITH
3aukcupoBana. Kakoe paspemieHue 10
yacToTe Oyaer oOecreunBaThC B 3TOM
ciayvae?

OTueT u 00cyxK/1eHHe Pe3YIbTATOB.

T4. CrnekTpalbHbIil aHaIU3 U
(bUITBTpaIysl CUTHAJIOB

TS.  BecoBble  OKOHHBIE
byHKIIIH

IIK, VK,
I1P

Pemenne THIOBBIX TeOpeTHYECKHX 3a1a4
B XOJIc TMpakTHYecKWx 3aHiATUH. Paborta y
JIOCKHU.

IIpoeKT KOMIIBIOTEPHOI0 NPAKTUKYMA:
Jlano:  Habop  TECTOBBIX  CHTHAJIOB
(cMHYyCOMIANBHBIA CHUTHAJ, CHHYC + OeIbIi
IIyM U TA.) NPEACTaBICHHBIX B LU(PPOBOI
¢dopme. lludporas 3amuch paauoNOTOKa
ConHua Ha JUIMHE BOJHBI 5.2 cMm (mmar
KBaHTOBaHUs 1.6 cek, mepuon HaOMOACHUS
8 wacoB) B popmare fits.

Heobxomumo HaNMCcaTh NpOrpaMmy,
KOTOpasi COBEpIIAET CIEAYIOIIUE JeHCTBUS:
a) CUWTHIBAaeT CHUTHAIBI W3 (QailnoB; 0)
BbIIOJIHAET npsimoe BIID Hax TecToBbIMU
CUTHAJIaMH W BBIBOAUT PE3yJibTaT B BHIE
rpa@ukoB  (CIIEKTPHl ~ MOIIHOCTH);  B)
(GWIBTpyeT CIEKTPHl B 3aJaHHOW MOJIOCE
gactor (tun  ¢GuiIbTpa 1O BBIOOpPY
MOJIb30BaTeNsl) M HPOM3BOAUT 0OpaTHOE
JI1I®. Vcrionp3ys HapaOOTaHHBII MaTepHal,
BBHIMIOJIHUTh ~ aHAU3 CIEKTpa PealbHOTO
panuocurHaa. BrisiBuTH OCHOBHBIE
CBOICTBa CIIEKTpa. B Ka4ecTBe
JIOTIOJTHUTEIBHOTO  3aJ]aHusl  TpejsiaraeTcs
MOCTPOUTh CKOJB3SIIUA CIIEKTP MOIIHOCTH
panuocurxana UCTIOJIB3YSI METOJ
MOCTPOCHUS TIEPHOIOTPaMM Y 3IT4a.
KonTpoabHbie Bonpocsl:

a) Ilokaxkute, yTo npeodpazoBanue Pypre u
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oOpatHOoe mpeoOpa3oBaHHE CYTh JHMHEHHBIE
OTIepaIi.

0) OOBSICHHUTH, B YeM 3aKIIFOYACTCS CMBICI
NPUMEHEHUS OKOHHOTO INpeoOpa3oBaHuUs
®Dypbe 1 OKOHHBIX BECOBBIX (DYHKITHI.

B) Ompenennre MaKCUMaJIbHBIH pasMep M
OKHa  CKaHHpPOBaHUs, TPU  KOTOPOM

MPEOYTUTEIICH psIMOH AITOPUTM
BBEIYHCIICHUS CBepTkH, ecimu N = 2048, a
HCXOIHBIE JIaHHBIE TaKOBBI X=

Ap Xy Ay -1 X Y Ay- Xy

]

_Hw e a1
nu saapo  ceeptkun  G=[

BpHy - Gu-1
] KOMIUTEKCHBIE.

OT4eT 1 00Cy:KIeHNe Pe3ybTATOB.

T6. Jluneiinas 1udpoBas
0o0paboTKka  CHTHANIOB  C
MTOMOIIIBIO (PHITBTPOB.

TK, VK,
TP

Pemenne THIOBBIX TeopeTHYeCKHX 3a1a4
B X0/ MpaKTUYeCKWx 3aHATui. Paborta y
JOCKH.

PacueTrHo-rpaduueckass  pabora s
KOMIILIOTEPHOI0 MPAKTUKYMa:
KoncrpynpoBanue mpoctedmmx mudpoBbIx
¢ubTpoB. ['eHepansi TECTOBBIX CHUTHAJIOB.
OuiabTpanus.

OTtueT u 06CyKIeHNE Pe3yJIbTATOB.

T7. AMIUTUTY IHASt
Monymsus. PasHoBHOHOCTH
aMIUIUTYJHOH  MOMYJISLIUM.
dazoBas u YacTOTHAs
MOy SIS

T8. Jemonymsaiusa. CrocoObl
MO}Z[YJ'IH]_[I/II/I, PICHOJ'IB?)YGMBIG
pH niepeiade HHGOPMAIIHH.

IIK, VK,
1P

Peutenne TUNOBBIX TeopeTHYECKHX 3a/a4
B X0/ TMpakTUYeCKWx 3aHATui. Paborta y
JIOCKH.

IIpoeKkT KOMNBIOTEPHOT0 MPAKTHKYMA:
HeoOxomumMo  cMoAenupoBaTh  CHCTEMY
nepeaayr MHPOpPMAIMH TIO PpaJUOKaHaNY,
KOTOpasi COCTOUT M3 TepelaTynKa CHUTHala,
KaHala CBS3M C QIIUTHBHBIM  OEIBIM
rayCcCOBBIM IIIYMOM, TNPHEMHHKA CHTHAJIA.
[lepenatunk BKIOUAET B ce0sl MCTOYHHUK
COOOIIEHUSI U MOJIYJSATOP PaTUOCHUTHANA, a
NPUEMHHK - BXOJHOW IOJIOCOBOH (UIBTP,
JneMonynsTop paguocurnaina, GHY.
Ot0o0pa3uth  rpaguKud  BpPEMEHHBIX U
CIIEKTPANFHBIX ~ (PYHKIHHA Ha  BBIXOJE
Kaxmporo Onoka. [lapameTpsl cucTeMBI
nepeiavun MPUBEICHBI HIDKE:

Ucrounuk curHama - TapMOHUYECKUI
CHTHQJI II0 3aKOHYy CHHYCa B TpETbEH
creneun ¢ dacroron 130 T'm. Bug
MOAyJSIMK -  (a3oBas  MOXYISALUS  C
nHAekcoM Mmoxyisiuuu 4. Hecymias gacroTta
3 k[u. Ornomenue curHan/muym 9 nb.
UYactota auckperuzanuu 8 kKl 'wI.

OTueT 1 06CyKIeHNe Pe3yJIbTATOB.

T9. OCcHOBBI PEKOHCTPYKLIUU
CUTHAJIOB.

TK, VK,
TP

PemieHne THNMOBBIX TCOPECTHYECCKHUX 3adaYd
B XOAC MPAKTUYCCKUX 3ausaTuii. Pabota y
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T10.AnropuT™Mbl aJanTHBHON
GbunbTpaIi CUTHAIOB

JOCKH.

IIpoeKkT KOMIILIOTEPHOr0 MPAKTUKYMA:
Panuocurnan ot HaOmromaeMoro oObEeKTa
YAOBJIETBOPSIET YPABHEHUIO BHIA:
H(u)*F(u)=G(u) +N(u)

rie H — nepenarounas — QyHKIUS
paauoTeneckona, F — uctunnslii curnan, G —
HaOmogaeMelid curHall, N — cTallnOHapHBII
rayccoB IIyM; * - 3HaK ONepaTopa CBEPTKH.

Heob6xomumo HaImcarthb porpammy,
KOoTOpast Ha OCHOBE MIPUMEHEHUS
ONTHUMAIBHOTO (dbumpTpa Bunepa

MPOU3BOJHUT ONEPALMIO OOpAIICHUs] CBEPTKU
U JaeT OLEHKY MCTUHHOTO cUrHama. Taroke
HEOOXOMMO HCCIIeIOBaTh BIMSHHE ITyMa
Ha KauecTBO BOCCTAHOBJICHHOTO CHUTHAJIA.
Janpl B BHAE MacCHBOB JaHHBIX: a)
HaOIogacMBIl CHTHA, 0) HCTUHHBIA CUTHAJ
(1T TECTOB anropuTMa); B) MepeAaTouHas
(GYHKLUS painOTENecKorna.

OTuet u 00CyxK/1eHHNE Pe3YIbTATOB.

IIpomeskyTouHas arrecTaums

HpOMe)KYTOLIHaH arrecraiust acClpaHTOB 110 JUCHUINIMHE OCYHICCTBIISICTCA  IIO

OKOHYAHUIO TUCUUIUIMHBI, B BUJIE 3a4€Ta B COOTBETCTBHH C rpadukoM ydeOHoro mpouecca. s

J0ITYyCKa K 3a4CTy CTYACHT AOJDKCH BBIIIOJHHUTDH BCC MPAKTHUYCCKUC 3adaHUs. B CJIydyac HaJIM4ud

yueOHOM 3a/J0JDKEHHOCTH (MPOMYIIEHHBIX 3aHATUA W (WJIM) HEBBINOJHEHHBIX 3aJlaHuil),

ACIIUPAHT OTpa6aTBIBaeT MMPOMYHICHHBIC 3aHATHUA U BBIIIOJIHACT 3aJaHU.

Bomnpocs! qus 3a4era

- Knaccudukanus curnanos

- OCHOBHBIC CTATUCTHYECKHUE XapaKTCPHUCTHUKU CUTHAJIA

- Pap ®@ypre. IIpeoOpazoBanune @ypre. Koppendunonnas GyHKIusS

- Teopema IlapceBans

- I[I/ICerTHBIe W UHTETPAJIbHBIC TPCACTABJICHUA CUTHAJIOB.

- Amnanoro-undpoBoe u uudpo-aHamoropoe mnpeodOpasoBanue. Teopema KoreabHUKOBA.

Yacrtora HalikBucra.

- CHCKTp JUCKPCTHOI'O CUT'HAJIA. CY6IlI/ICKpCTI/I3aI_II/I}I CHUIrHaJia.

- JluckpeTHbIi Oenblif mrym.

- JluckperHoe npeodpazoanue Oypwe (JII1D).

- BoccranoBneHnne HempepbIBHOTO CUTHAJIA ¢ oMoinbio J(I1D.
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- Anroputm 6picTporo 1D (BIID).
- Dddexr ['mb6ca
- Meron Yamnua
- CHoexTp IUCKPETHOIO CIIy4ailHOro mpoiiecca
- Jluneitnas mudpoBas 06pabOTKa CUTHAJIOB C TTIOMOIIBIO (DHUIIBTPOB
- DuabTpbl IEPBOrO U BTOPOIO NOPSAIKA
- Tlonsarue cBepTku. OOpaliieHue CBEPTKH.
- AMIuTyaHas MOIYJISIUS.
- ®da3oBas U 4aCTOTHAsI MOAYJISAIUS
- Hemonynsuus.
- OnTumanbHbIi GuiasTp Bunepa.

Tunosble 3aaHus AJs 3a4eTa
1. OcHoBHBIE ATOPUTMBI 00paOOTKM CUTHAJIOB HAa KOMIbIOTEpe. JIMCKPETHBIE CUTHAIIBI.
Jlano: Uludposas 3anmuch THAPOAKYCTHYECKOTO CHUTHaa mtenbHOCThI0O 1.03 c. Curnan
MOJIyY€H C IOMOIIBIO CIELHMATU3UPOBAHHOIO 4-X KaHAJBbHOIO IMpHEMHMKA Ha 0. baiikan ¢
riryounsl 150m. [lar kBaHTOBaHMSI CUTHAIA — 5 MKC.
HeoOxonuMo HamucaTh mporpammy, KOTOpasi a) CUMTBHIBA€T CUTHAN U3 (aiina; 0) BHIYHCIAET
TaKM€ XapaKTEPUCTUKU CUTHAJA KaK: MaTEMATUYECKOE OXHUJAHUE, JUCIEPCUIO; B) MPOU3BOIUT
BBIUHUCIICHHE ¥ TIOCTPOCHKE B BUE TPa(PUKOB (PYHKIUN KOPPEISIIHMH MEKIY MapaMu MPHEMHBIX
KaHaJIOB; T') BBITIOJIHSAET OTMEPAINI0 YCPEIHEHUsI CUTHAJA 110 TPEM TOUKaM.

KOHmDOﬂbele 6onpocwl.

o ) o mEmeEx
a) Curnan mMMmeeT 4acTOTHBIA CIEKTp, OrPaHUYEHHBIM 4acTOTON = 50 xI'u. Kakum

JOJKEH OBbITh BBIOpaH IIar KBAaHTOBAHMS CHUTHala MO BpeMEHU (IpU €ro IpHueme), 4ToObl
o0ecnevnTh yCI0BUE OTCYTCTBUS OTEPh MHPOpMAIUU?
6) CurHan peructpupyercs NpUEMHBIM ycTpoilcTBoM B TedeHue 10 c., TUCKpETHBIE OTCUETHI

E...F

max mex
CUTHaJla CHUMAKOTCA YCpE3 KaKIbIC 10 mkc. Kakona MnpeaciibHass 4aCToTa CUrHajia

MoXkeT ObITh 3adukcupoBaHa. Kakoe paspemieHre nmo yactore OyneT oOecneuuBaThCs B 3TOM
ciy4ae?

2. CnexTpaiabHbli aHAINU3 U PUITBTPALIKS CUTHATIOB

Hano: HaGop TecTOBBIX CUTHAJOB (CHMHYCOMJAJbHBIM CHUTHAJ, CHHYC + Oenblii myMm U T1.)
npescTaBieHHbIX B IMdpoBoit ¢opme. Lludposas 3ammch paauonoroka ConHIIA Ha JUIMHE
BOJIHBI 5.2 cM (1ar kBaHTOBaHUA 1.6 cek, mepuos HabmoneHus 8 4acoB) B opmare fits.
HeoOxonumo Hamucath mporpaMmy, KOTOpasi COBEpIIAET CIEAYIOUINe JACUCTBUS: a) CUUTHIBAET

curHanbel U3 (Qaiino; 6) BbimonHsAeT npsmoe BIID Hajg TECTOBHIMM CHUTHAIaMU U BBIBOJAUT
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pe3ynbTaT B BUjE IpapuKOB (CIEKTPHI MOITHOCTH); B) GUIBTPYET CHEKTPHI B 3aJaHHOU TOJIOCE
yacToT (Tun (uiIbTpa 1Mo BBHIOOPY MOJb30BaTeNst) U Npou3BoauT obpatHoe BIID. Mcmonb3ys
HapaOOTaHHBIM MaTepual, BBINOJHUTH aHAJIU3 CIEKTpa PEANbHOTO PaJMOCHTHANA. BBIIBUTH
OCHOBHBIE CBOMCTBA CIleKTpa. B kauecTBe NOMOJHUTEIBHOTO 331aHUS MPEIaraeTcsi MOCTPOUTD
CKOJIB3SIIMM CHEKTP MOIIHOCTU PaJUOCUTHAJIA, UCIIOJIb3Ysl METOJ MOCTPOCHUS MEPUOAOTPaMM
VYamnua.

Konmponvuvle sonpocoi:

a) Ilokaxure, 4yro mnpeoOpazoBanue Pypbe U oOpaTHOe NpeoOpa3oBaHHE CYTh JIMHEHHbIE
oIepaluu.

0) OOBSICHUTB, B YEM 3aKJIIOYACTCS CMBICI NMPUMEHEHHUS OKOHHOTO mpeoOpa3oBanHus Pypbe u
OKOHHBIX BECOBBIX (DYHKITHI.

B) OnpenenuTte MaKCUMalbHBIA pa3Mep M OKHa CKaHMPOBAHUS, IIPU KOTOPOM HPEANOUYTUTENICH

NPSMOM aJITOPUTM BBIYMCICHUSI CBEpPTKH, eciau N = 2048, a uCXOJIHbI€ JTaHHBIE TAKOBBI X=[

Tp Xy Ey—z -1 X ¥ Xy—z0 X1 Hp - Bu-18w 81 Gm-1
] m sgpo ceptku G=[ ]

KOMIIJIEKCHBIE.

3. Moaynsauus-aeMoayIsus IpOCTEUIINX CUTHAJIOB

HeoOxomumo cMmoienupoBaTth cucTeMy mepefadyd HHQOpMalMHU MO paJuoKaHaly, KOTopas
COCTOMT M3 MepeJaTuhKa CUTHala, KaHaja CBSI3U C aJINTUBHBIM OENbIM rayCCOBBIM ILIYMOM,
npueMHUKa curHana. llepemaTuMk BKIIOYaeT B ceOs HMCTOYHUK COOOIIEHUS U MOAYISITOP
pazuocuruana, a MPUEMHHK - BXOAHOH MOJI0OCOBOW QMIIBTP, AEMOAYJIsATOP paanocurHana, GHY.
OT100pa3uTh rpaduKkd BPEMEHHBIX M CHEKTPalIbHbIX (DYHKIMI Ha BBIXOAE KaXJI0ro OJOKa.
[TapameTpsl cUCTEMBI IEPEJAYN TPUBEACHBI HUKE!

NctouHuk curHana - rapMOHUYECKHI CUTHAII IO 3aKOHY CMHYCA B TPEThEH CTENEHHU C YACTOTOMU
130 I'. Bua momysmsitiuu - dazoBast Moaymsinust ¢ uHAEKCcoM Moayisiiuu 4. Hecymas gacrota 3
k['11. OtHomIeHue curHan/mym 9 ab. YactoTta nuckperusanuu 8 k1.

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

4. PeKOHCTPYKIIMSI CUTHAJIOB. AJITOPUTMBI aIaNITUBHON (DUIBTPALIUU CUTHAJIOB

Paguocurnan ot Habmo1aeMoro 00beKTa yAOBIETBOPSET YPaBHEHUIO BUA:

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

rae H — nepenarounas ¢yHkuus panuoreneckona, F — uctunuelii curnan, G — HaOmoqaeMblii
curHai, N — CTallMOHapHBIN rayccoB IIyM; * - 3HaK OllepaTopa CBEPTKH.

HeoOxonumo Hamucath nporpamMmy, KOTopasi Ha OCHOBE MPUMEHEHUs! ONTHUMAaJIbHOrO (uibTpa
Bunepa mnpou3BOOUT omepanuio OOpalleHus CBEPTKM M JaeT OILEHKY HCTUHHOTO CHUTHAJA.

TaK)Ke, HCO6XO,[[I/IMO HCCIICA0BAaTh BJIMAHUC IIyMa Ha Kad4€CTBO BOCCTAHOBJICHHOT'O CHUTHAJIA.
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JlaHbl B BHJIE MAaCCHUBOB JIaHHBIX: a) HAOMIOJAEMBbIi CUTHAT;, 0) UCTUHHBINA CUTHAN (IJI1 TECTOB
QITOPUTMA); B) TiepeiaToyHast PyHKIUS paanoTeIecKona.

Kpurepun omenkn:

- OIICHKA «3au4TE€HO» BBICTABJISETCS ACMHUPAHTY, €CJIM OCHOBHOM Marepuan YCBOEH, acCIHUpPaHT
npuoOpen HeoOXOIUMBbIC 3HAHUS U YMEHUS;

- OIICHKA «HE 3a4TeHO» - €CIIM OCHOBHOW MaTepuaj YCBOCH HEIOCTAaTOYHO, ACIHPAHT HE

nproOpen HeoOXOMMBIX 3HAHUH U YMEHHHA
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