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

Huctunmmaa  «[{udpoBas o0OpaboTka CHUTHAJIOB W HM300PKCHUI» BXOIUT B
o0pa3oBaTeNbHbIil KOMIIOHEHT OCHOBHOM MpodeccuoHanbHoi 00pa3oBaTeNbHOM MPOrpaMmbl MO
Hay4HOI crienmanbHocTH 1.3.4. Pannodusuka.

JlucuurinHa SBISETCST 00s3aTeIbHON JUIsi O0YJarolMXCs B acCIUPAHTYpE MO HAyIHOU
crnenuansHocT 1.3.4. Pannodusuxka.

3HaHMS U YMEHUA, IpuoOpeTaeMble aclUpaHTaMH MOCJE U3YUYEeHUS AUCLUILIUHBL, OyAyT
UCIIONIB30BAThCS NIl PEIICHHWS HAy4dHBIX 3aJad Ha JTafne TOoNydeHuss U 00paboTku
AKCIIEPUMEHTAJILHOIO MaTepuala, W HalpaBleHbl HA MOATOTOBKY K CJade KaHIUIaTCKOIO
9K3aMEHa U K JlaJbHel el HaydHol padoTe.

2. Ileau v 3a1a4u QTUCHUILIUHBI (MOTYJIs1)

Henpto mucummiunbl «lndpoBasi 00padoTka CUrHATIOB U M300paKEHMd» SBIISICTCS
W3y4eHUE TEOPETUYECKUX OCHOB COBPEMEHHBIX METOJOB M BAXKHEUIIHX aJTOPUTMOB,
MPUMEHSEMBIX MPH KOMIIBIOTEpHOU 00paboTke pe3yabTaToB (HHU3MUECKOr0 JKCIEPHUMEHTA,
KOTOpbIE MOTYT OBITh MPEACTaBICHBI B PAa3JIUYHBIX (QopMax: SJICKTPUYECKUE CHUTHAIbI,
AKyCTHYECKHE CUTHAJIBI, CTATHYECKUEC U TMHAMHUYCCKUE N300paKCHHS U JP.

3amauamu qucuuruinHbl «udgpoBast 00padoTka CUTHAJOB U M300PaKEeHU I SBIISICTCS:
® U3YYUTh METOJbI MOCTPOCHUS aJTOPUTMOB, WCIIOJIB3YEMBIX MPU PEHICHUH (DUIUUECKUX
3a/1ay;
® OBJAJICTh HABBIKAMH aJTOPUTMHU3AIMH U TIOCTPOCHHS MIPOTPAMM JIJIsl PEIICHUs 3a]1aY;

® 0CBOUTH (PM3MUYECKHE OCHOBBI 00PAOOTKH CUTHAIIOB M M300pasKEeHUH.

3. TpeOoBaHuUs K pe3yJabTaTaM OCBOEHHUS AUCHUILIHHBI (MOYJIS)

B npounecce wm3yuenus gucummuimHel «lludpoBas o0pabdoTka CHUTHAJOB H
U300paxkeHuil» acIUpPaHT JODKEH NPUOOPECTH 3HAHHUS M yMEHHs, HEOOXOJUMBbIE IJs €ro
JabHENIEero Npo¢ecCUOHaIbHOTO CTAHOBIIEHHUS, @ UMEHHO:

3Hath:

® TEOpPETHMYECKHE OCHOBBI M MaTeMaTHYECKHil ammapar nu@poBoil 0OpabOTKH CHUTHAIOB
NPEJCTaBUMBIX B Pa3IMYHbBIX (popMax (IJIEKTPHUECKUE CUTHAJIBI, aKyCTUYECKHE CUTHAIIBI
H 7p.);

® METOJIbl MpeoOpa3oBaHMsl CHTHAJIOB B  TEIEKOMMYHHUKAI[MOHHBIX CHCTEMax —
KOJMPOBaHUE, CXaThe, MOJYJIMIO-IEMOAYISIMI0,  (opMaThl  MpEACTaBICHUS

uH(pOpMaLUH.



e (0a30BLIE IMPUHIUITBI MOCTPOCHUMA AJITOPUTMOB, OCHOBHBIC

KOHCTPYKIUHU U CTPYKTYPHI JaHHBIX;

YMmerh:

AJITOPUTMHUUCCKHUC

® BLIIBJIATE CYIIECTBCHHBIC KOTMYECTBCHHBIC 3aKOHOMEPHOCTHU (1)I/I3I/ILIGCKI/IX HBHeHHﬁ,

® PCaIM30BBIBATHE HA THUIIOBBIX M CIICHHUATIU3UPOBAHHBIX IIPOTPpaMMHBIX CPEACTBAX MCTOIBI

1 aIrOpUTMBI IU(PPOBOH 0OPAOOTKU CUTHAJIOB,

® YMETH OIITUMHU3UPOBATH IMOAXOAbI IIPHU U3MCHAIOIUXCA allpUOPHBIX CBCACHUAX

® JCIIOJIb30BaTh SI3BIKM  MPOTPaAaMMUPOBaHUS,
3(PEeKTUBHBIC AJITOPUTMBI.

Baagers:

CTPOUTH  JIOTHUYCCKHU

BBIBEPCHHBIC H

® HaBbIKaMH HCIIOJIB30BaHHA COBPEMCHHBIX METOAOB U TEXHOJIOT Ui I.[H(l)pOBOfI O6pa6OTKI/I

CUTHAJIOB,

® MCTOJaMU O6pa6OTKI/I JaHHBIX 1 HAaBBIKAMH UX CUCTCEMATU3allMK, aHaJIM3a 1 OCMBICJIICHHUA.

4. O0beM IMCHUILIMHBI (MOAYJIs1) M BHABI YUeOHOI padoThI
OO01mast TpyA0eMKOCTh JTUCIUTIINHBI COCTaBIsAET 4 3aueTHbIe enuHuIbl/ 144 gaca.

Br yue6noii pagoTs1 Bcero uacos / CemecTtp
3a4eTHBIX 1 9
e THHHII

AyIUTOpHBIE 3aHATHSI (BCETO) 7212 36/1 36/1
B Tom umcne:
Jlexuun 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 Tom uncne:
KoncniekTupoBaHue 36/1
CaMOIMOATrOTOBKA U BHINOJHEHNE TOMAIITHKUX 33 aHui 36/1
Bu npomexyTodHol arrectaiy (3a4er) 3a4eT 3a4eT | 3a4er
KonTakTHas padora (Bcero) 72/2
O0u1as TPy/10eMKOCTH (Yachl/3a4eTHBIC €TMHUIIBI) 144/4 7212 72/2

5. Coaepxxanue TUCUMIIMHBI (MOIYJIsT)
5.1. Coaep:xanue pa3iesioB M TeMbl JUCHUIIIHHBI (MOIYJIA)

Pa3zgen 1. OcHOBBI aHAJIH3Aa CUTHAJIOB

1.1. Boaublii kypc. OcHOBHbIE onpe/ie/ieHus

bazoBrie 3HaHUS O MNpEaACTaBJICHUN I/IH(i)OpMaHI/II/I B KOMIIBIOTEPE. OcHOBHEBIE II0AXO0ObI K

PEIICHUIO 3a7a4d ¢ TOMOIIbI0 KoMIbioTepa. Kiaccudukamnmsi curaanoB. DHEPrusi 1 MOIIHOCTD

cur"ana. OCHOBHBIE CTaTUCTHYECKHE XapPaKTCPUCTHUKU CUTHAJIA. Psn CDypBC. Hpeo6pa30BaH1/Ie

O®ypoe. Koppemsunonnas ¢ynkuusa. Teopema Ilapcesais.

I[I/ICKpCTHLIC MMpEaACTaBJICHUA

4




curHanoB. HTerpanbHble MpeCTaBICHUS.

1.2. Ilu¢poBblie CUTHAJBI M PadOTa ¢ HUMH

3amaun  sA3bIKa [POrpaMMUPOBAaHUS TpU  LUGPOBOH 00pabOTKE OJHOMEPHBIX U
MHOTOMepHbIX curHasioB. KommbiorepHast cetb. JloCTynm K HHTEpHET pecypcaMm (JaHHBIM U
anroput™mam). OrmpezneneHue aHAJIOTO-IU(PPOBOr0 U IU(PO-aHAIOIOBOTO MPeoOpa3OBaHUA.
Teopema  KotenbHukoBa. Yactora  HaiikBucra.  CrekTp  JAMCKPETHOrO  CHUTHAJA.
Cyb6nuckperusanus curHana. [IpeoOpasoanue ['miapbepra. JluckpeTHbIe clydaliHbIE CUTHAIBL.
Koppensuronnast marpuna. JIMCKpeTHBIN OEbIi mryMm.

1.3.CnexTpajbHbIii aHAJIN3

OcCHOBBI 0OBEKTHO-OPUEHTHUPOBAHHOI'O MPOrPaMMHUPOBAHUS IIPUMEHUTEIBHO K 3aJa4am
00pabOTKM CUTHAJOB, TpadUUEcKOro MPEACTABICHUS U COXPaHEHHS pe3yJbTaTOB aHalu3a
(mepuonorpamm, crektpoB u T4). PopmaTsl npenactaBienus HayuHbix gaHHbix (FITS, HDFS5,
TIFF). ApxurexkTtypa NpuioXeHus: ¥ MPUHLIUIB MOAYJIHHOTO MPOTPAMMHPOBAHUS HA TIPUMEPE
IIOCTPOCHUS THUIIOBBIX HMHCTPYMEHTOB CIEKTPaJbHOIO aHajau3a CUTHajioB. JluckpeTrHoe
npeobpazoBanue dypoe (HI1D). CpoiictBa JIIID. BoccraHoBiaeHre HENPEPHIBHOIO CUTHAjA C
nomonipto JIID. Ceszp JAIIDP u cnektpa mpeobOpazoBanuss dypoe. BzaummocBszs D u
bunbrpamun. Jddext ['n66ca. BecoBbie okonnbie ¢yukiuu. [lepuogorpamma. Meton Yoamua.
CriekTp AMCKPETHOTO ciiy4yaitHoro npouecca. TeKyliue CeKTpbl U X CBOICTBA.

1.4 ®uabTpsl

Jluneitnas nudpoBas o0paboTKa CUTHAJIOB C MOMOIIBI0 (GUIBTPOB. OCHOBBHI METOJIOB
napajuiebHBIX BBIYMCICHUN NPUMEHUTENHLHO K 3amadye oOpaboTKM U (UIBTPAllUU JAaHHBIX
Oonpmioro obbema. COopka MNPUIOKEHUM [ pelIeHUs CHeNUaIM3HPOBAaHHBIX —3ajad.
NmnynbcHas xapaktepuctuka ¢uibrtpa. OyHkius nepenauud. OUIbTpsl NEPBOIO U BTOPOTO
nopsiaka. @opmbl peanuzanuu UppoBeIx (uiIbTpoB. [lousTre cBepTku. OOpaleHne CBEPTKH.
HexoTtopsie uneanu3npoBaHHble GUIBTPHI.

1.5 ApanTuBHBbIE QUIBTPBI

OcHOBHBIE TIOHATHS aIaITUBHOM 00pab0TKK curHasioB. OnTuManbHbil GuasTp Bunepa.
[TonsTue neneBoi pyHKIUMU. ['paJueHTHBINA MOUCK ONTHUMAIBHOTO peleHus u T.7. [Ipumenenue
aJanTUBHBIX (PUIHTPOB. BrIpaBHUBaHNE YaCTOTHON XapaKTEPUCTUKH MPUEMHOTO KaHaa.

1.6 Moayasiuusi ¥ IeMOAYJISIAS CUTHAJIOB

AMIUIMTYIHasT MOIyJsuus. PasHOBHAHOCTH aMIUIMTYyIHOW wmoxayisuuu. PaszoBas u
yacTOTHass Monayisiius.  Manunymsius. WMmynbcHO-koAoOBass Moayisuus. JeMmomymnsuus.

Crioco6b1 MOAYIISALIMY, UCTIOIB3YyEMBbIE TIPU Tiepeiade HH(POPMAIIHH.

Pa3nes 2. OcHoBbl nugpoBoii 00padoTkH N300pakeHn i



2.1 Beoanble onpenenenus. [leppuunasi o00padoTka u3oopakeHui

udposoe uzobdpaxenue. [leppuunas oOpadoTka nzo0paxkeHunii. TexHu4yeckne cpeacTna
00paboTku m3o0pakenuii. @opmarel rpaduueckux (HaiaoB (Ha MpUMEpe aHaIU3a ONTHYCCKUX
ACTPOHOMUYECKUX U PAIMOACTPOHOMUYECKUX HAOIIOICHUI).

2.2 UucTpyMeHThI UG POBOii 00padoTKH M300pakeHH i

Busyanuzanusi AByMEpHBIX JaHHBIX: M300pa)KeHHE, KOHTYp, MOBEPXHOCTh. L[BeroBas
nanmutpa. lIpeoOpazoBanue W300paK€HU B pa3jMYHBIC CHCTEMBl KoopauHat. lloHsTue
criaitHoB.  J[BymepHoe mnpeoOpazoBanue Dypne. YnaneHue mrymoB. JIMHEWHbIE (GUIBTPHI.
ANTOpPUTMBI TIOMCKA XapaKTEPHBIX JIMHUKH M TOYeK u300pakeHus. Marpuiia KOHBOIIOLHUU.
Crioco6b1 00paboTKM TpaHMIl M300paskeHW. Jpo3us W HapammBaHue. KoHTpacTupoBaHue
mdpoBbix m300paxkenuit. IIpeoOpazoBanne Xacda. Anroputm Konau. @unbstpel Jlamnaca,
Cob6ens u ap. [Ipumepsr.

2.3 ®opMupoBaHNe H300PAKEHNI U3 TAHHBIX U UX PEKOHCTPYKIUS

OcHOBHBIE TPUHIHIBI (POPMUPOBAHHS M300pakeHUH (Ha MpUMeEpax M3 acTPOHOMHUU H
panunoactpoHoMuu). OCHOBHBIE TPUHIHUIIEI (OPMUPOBAHUS H300paKeHHWH (HAa TpUMepax H3
aCTPOHOMHUHU ¥ PAJAMOACTPOHOMHUHU).  XapaKTEpHbIE  HWHCTPYMEHTAIbHbIE  HCKaXKCHUS
nzoOpaxenuit. BoccranaBnuBaromuit  @unstp  Bunepa-TuxonoBa. Mertonx CLEAN
PEKOHCTPYKIIMU paanouzo0paxkeHnii. Meron MakcuManbHON 3HTpONUU. METOT ONTHUMAIBHOTO
orxkwura. [Ipumepsl kannOpoBku W 00paboTKM cnyTHUKOBBIX n300pakenuii HINODE(XRT),
SDO(AIA), pamumonaHHBIX, MOMTy4aeMbIX Ha MHOro4aroTHoM Cubupckom paauorenuorpade
(CPI'). Buzyanuzanus npoiecca 00pabOTKHU JaHHBIX.

5.2. Paznenbl AUCHUILIUHBI (MOAYJIs1) M BUABI 3aHATHIA

Bcero AyIUTOpHBIE 3aHATHS
HaumenoBanue dopma
Ne HanmeHoBaHMe TeMbl 4acoB Ipakruuyeckne | CPC
pasjaena Jlexnun KOHTPOJIS
3aHATHSA

1. | Pa3gen 1 Beozmbiii Kype. 2 2 3a4eT
OCHOBHBIE ONIPEJICTICHHS.

2. | Pasmen 1 Ludposbie curnabt u 14 3 4 7 3a4eT
paboTa c HUMU

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

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

5. | Pasmen 1 AanTUBHBIE QIITBTPHI 12 2 2 8

6. | Pasmen 1 Monynanps 1 16 4 5 7 3a4eT
JEMOAYIISINS CUTHAJIOB
BBogHbIe onpeneneHus.

7. | Pazmen 2 Ieprmanas obpaGorka 24 6 6 12 3a4eT
TUPPOBBIX
n300pasKeHHI.

8. | Pazmen 2 Muctpymentst HHq)pOBOEI 24 6 6 12 3a4er
00paboTKK N300paKeHUH
dopmupoBaHue

9. | Pa3nen 2 n300pakeHM U3 TaHHBIX 24 6 6 12 3a4eT
U UX PEKOHCTPYKITHS




HTroro (4acwr)

144

36

36

72

HTroro (3.e.)

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

Ne Ne paznesioB u/Wiim TeM JaHHOH THCIIUIIHHBI,
Ne HaumeHoBaHHe 00ecTieYnBaeMbIX
HEO0OXO0TMMBIX [IJIsl U3Y4YeHHUsI 00eceunBaeMbIX
n/m | (MOCJeTYININX) THCIIUIIJIHH H NPAKTHK
(mocJIeNyrIMmMX) THCIUILTAH
1 | HUccnenoBarenbckas MpakTHKA 1-2
5.4. IlepeyeHb JeKIHOHHBIX 3aHSITHI
Ne Ne pazgenia u Trembl HaumenoBanue TpyaoemkocTh OueHouHble
n/n JUCIHUIITHHBI (MOIYJIsT) HMCIOJIb3YyeMbIX TE€XHOJIOT Uil (4achl) cpeacTsa
1. Pazgen 1, Tema 1 JICKIIUS 2 YCTHBIHN OIpoc
2. Pazgen 1, Tema 2 JICKIIUS 3 YCTHBIHN OIpoc
3. Pazgen 1, Tema 3 JICKIIUS 4 YCTHBIHN OIpoc
4., Pazgen 1, Tema 4 JICKIIUS 3 YCTHBIHN OIpoc
5. Pazgen 1, Tema 5 JICKIIUS 2 YCTHBIHN OIpoc
6. Paznen 1, Tema 6 JICKITUS 4 YCTHBIN OIPOC
7. Paznen 2, Tema 1 JIEKIUS 6 YCTHBIN O1poc
8. Paznen 2, Tema 2 JICKITUS 6 YCTHBIN OIPOC
9. Paznen 2, Tema 3 JICKITUS 6 YCTHBIN OIPOC
5.5. [lepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI H J1a00paTOPHBIX padoT
Ne pazgena n
Ne TeMblI HaunmeHoBaHMe ceMHUHAPOB, NPAKTHYECKHUX U Tpynoemkocts | OueHouHble
n/n JUCHHUITUHBI JadopaTopHbIX padoT cpeacTBa
(MonyJist)
OcHOBHBIE AITOPUTMBI 00PaOOTKM CUTHAJIOB Ha IIpoexkrt
1. |Pazgenl, Tema 2 p p P S
KoMmIbroTepe. JIUCKPETHBIC CUTHAIBL. JIUCKYCCHS
HCKpeTHOe ipeoOpazoBanue Oypoe IIpoekTt
2. |Pasgmen 1, Tema 3 Jluckp peoop P P S
JIICKYCCHS
CrnekTpanbHblil aHaJIM3 U QUIbTPALUsl CUTHAJIOB IIpoexT
3. |Paszmen 1, Tema 3 p b pan P S
JIICKYCCHS
BecoBbie okoHHbIE (QYHKITMT IIpoexkrt
4. |[Paspmen 1, Tema 3 ymcu P S
JTIUCKYCCHSI
Jluneitnas nugposast 00pabOTKa CUTHAJIOB C IIpoexT
5. |Pazgenl, Tema 4 wnbp P P S
ITOMOIIBI0 (PUITETPOB JIICKYCCHS
ANTOpUTMBI aJaNTUBHON (QYUIBTPALIUU CUTHAJIOB. IIpoexT
6 |Pasnmen 1, Tema 5 P A b pan P S
OCHOBBI PEKOHCTPYKIIUU CHTHAJIOB JIICKYCCHS
Moaynsiiius curHanoB. CriocoObl MOTYIISIIUN IIpoexr
7. |Paznenl, Tema 6 AV AYIDTI, P S
HCIOJIb3yEMBIC TIPH Mepeaade HHGopMaIum. JUCKYCCHSI
EeMOTYJISAINS CUTHAIIOB. MccnenoBanue CIeKTpoOB IIpoexTt
8. |Paspmen 1, Tema 6 Aemonynsu A P p S
MOy TUPOBAHHBIX CHTIIAHOB JIICKYCCHS
nppooe nzodpaxenue. [lepBuunas oopadoTka. IIpoexT
9. |Pa3pmen2, Tema 1 Hudp P P P P S
JIICKYCCHS
®opmatsl rpadudeckux GaiiaoB (Ha mpuMepe IIpoexrt
10. |Pa3pmen 2, Tema 1 P pad ¢ N (Ha mpimep POCKT, "
aHaJM3a TaHHBIX HAOJIIOIeHUH). JIUCKYCCHS




Busyanuzamus 1ByMEpHBIX JaHHBIX: H300paskeHNE IIpoexT
11. [Pasnen 2, Tema 2 Y LT ABYMED A P ’ 1 p S
KOHTYp, IOBEpXHOCTb. L{BeTOBas manuTpa. JVICKYCCHSI
[Ipeobpa3oBanne n300pakeHU B pa3TUIHBIC
N IIpoekr,
12. |Pazmen 2, Tema 2 |cucremsl koopauHat. [loHsATHE CTITAitHOB. . 1 nekveens *
JBymepHoe npeoOpazoBanue Dypoe. FHCKY
VY nanenue mymoB. JIuneitHbie GUIABTPBL. AJTOPUTMBI
TIOUCKA XapaKTEPHBIX JIMHUN ¥ TOYEK H300parkeHHUSI. IIpoexT
13. |Pa3gen 2, Tema 2 P P P 2 P S
Marpuna konBosoriuu. Crioco0sl 00padOTKH IpaHuI] JUCKYCCHS
n300pakeHwiH. Dpo3usl U HapaIluBaHHE.
ITpeobpazosanne Xada. Anroputm Kanuu. @uiisTps IIpoexT
14. |Pasnmen 2, Tema 2 peodp b p p 2 p S
Jlarmnaca, Co6Gena u ap. [Ipumepsr. JCKYCCHS
OCHOBHBIE IPUHIMITBI POPMUPOBAHUS N300PAKEHUN
Ha [IpUMepax U3 aCTPOHOMHH U PaJNOACTPOHOMHUN). IIpoexT
15. |Pa3gen 2, Tema 3 ( P P P pal P ) 1 P S
OCHOBHBIE MOHSTHS U OTIPE/IENICHNS] BOCCTAHOBIICHUS JUCKYCCHS
(PEKOHCTPYKIMN) N300paKEHHH.
XapakTepHble HHCTPYMEHTAIbHbBIC HCKAXCHUS
(reomeTpHUecKue, paiuOMETPHIECKHUE, IITyMOBBIE
11.). Boccranapnuparomuit ®unetp Bunepa- IIpoexT
16. |Pasmen 2, Tema 3 A.) 1 P p 2 P S
TuxonoBa. Meron CLEAN peKoHCTpyKUHH JIUCKYCCHS
paanonzobpakeHuii. Meron MakcuManbHOM
SHTpONUHU. MeTO ONTUMAIBHOTO OTXKHUIA.
[Tpumeps! kKanMOPOBKH U 00PaOOTKH CITyTHUKOBBIX
n3o6pakenuit HINODE(XRT), SDO(AIA IIpoexkrt
17. (Paspmen 2, Tema 3 P ( ), (AIA), 2 P S
panvofaHHbIX, MOIY4aeMbIX HA MHOTOYaTOTHOM JIVICKYCCHS
Cubupckom paguorenuorpade (CPI).
Buzyanuzanus nponecca o0pabOTKH JaHHBIX. ITpoext
18 . | Pazmen 2, Tema 3 Y 1 pott P A 1 P S
JIACKYCCHS
*- ACITMPAHTBI JOJIDKHBI IIoKa3saThb npenoaaBaTeyIro 3aKOHYCHHYIO, I[MpaBUJIbHO
q)YHKI_II/IOHI/IPYIOH_Iy}O nporpammy, OTBETUTb Ha YTOUHSAIOIIUC BOIIPOCHI.
5.6. [TepeueHb U coepKkaHNe CAMOCTOSITETbLHO PaGoThI
Ne Tema Bun 3aganue Pexomennyemasi | Bcero
CaMOCTOSATEIbHOI JuTepaTrypa 4acoB
padoThI
1 | Hudpossie Coznanue Hamucats mporpammy o6paboTku OcHoBHas
CUTHAJBI U IIPOTPaMMBI. 3alaHHOTO curHaia. OTBETUTH Ha nuteparypa: 1, 2 7
paboTa ¢ HUMHU [TucemenHas KOHTPOJIbHBIE BoIpockl. Hamucats
pabora OTHYET.
2 | CnexrpanbHslii IIuceMeHHas IInceMEHHO OTBETUTH HA BOIIPOCHL: OcHoBHas
aHaJu3 pabota Iloka3zaTe aHAIUTUYECKYIO CBS3b nuteparypa: 1, 2
MEXy CHEKTpaMH aHAJIOTOBOTO U
ouM(ppOBaHHOTO CUTHAJIOB. JlononHurenbHas
OOBSICHUTH BO3HUKAOIIHME IIPH 3TOM | JIuTepaTypa: 1 3
pas3nuuust AByX crieKTpos. [Ipu
KaKOM MHTepBaJle JUCKPETH3alnu
OyneT HaOMOHaTHCS MOTHOE
nogo0ue cuekTpos?
3 | CnexrpanbHblii Co3nanune Hcnone3ys meron Yomnma, OcHoBHas
aHanm3 MIPOTPaMMBI. MOCTPOUTD ANHAMUYECKHH CIIEKTP mureparypa: 1, 2 4
[MucbmenHast CYMMBI IBYX T&pDMOHHUUYECKHX
pabota CHUTHAJIOB, UMEIOIIHX Pa3HbIe JomonHuTeNpHAS




gacToThl. MccnenoBars BiusiHIe
NPUMEHEHHUS pa3HbIX BECOBBIX
(yHKIINH Ha pe3ynbTar (K IpuMepy:
HPSIMOYTOJIEHOE OKHO M OKHO
Xanna). PesympraTsl oopMHUTE B
BUZIE TPapHUKOB.

mteparypa: 1

OUIBTpHI

Cosnanne
MIPOTPaMMEI.
IIucemenHast
pabota

JlaHo: 3a1ymMIIeHHBII
TUIPOaKyCTHYECKUI CUTHAIL.
ITocTpouts creKTp cUrHaia u
OINPENENNUTh YIaCTKU CIIEKTPaA UL
nocieayromei GuibTpamnuu.
[TpumenuTs 1Ba TMIA GUILTPOB
(dacToTa cpe3a 3a1aercs
camoctosTensHo): ®HY u ®BY.
OOBACHUTH NOTY4YECHHBIE
pesynbratsl. Ha mpumepe ¢azosoro
¢$unbTpa, peann3oBaTh ITABHBINA
CIBHI CHT'HAJIA [0 OCH BPEMEHHU.

OcHoBHas
auteparypa: 1, 2,
3

JlononHurensHas
mutepartypa: 1

AJanTuBHEIC
(U TPEI

Cosnanne
MPOTPaMMBI.

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

OcHoBHas
quteparypa: 1, 2

JlononautenbHas
nuteparypa: 1

Moaynsiuus u
JEMOIYIISIIUSL
CHT'HAJIOB

Co3snanue
MIPOTPaMMEI.
IIucemenHast
pabora.

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

OcHoBHas
quteparypa: 1, 2

JlononautenbHas
nuteparypa: |

Moaynsiuust u
JEMOTYJISIIUS
CHUTHAJIOB

Cosznanune
MIPOTPaMMEI.

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

OcHoBHas
muteparypa: 1, 2

JononHurensHas
mureparypa: 1




(1)&3];1 1 4aCTOThl B aﬂrOpI/ITM?

8 BBoansie Cosznanune Ornpenenutb OCHOBHbIE OcHoOBHas
OTIpeeTICHUS. MIPOrPaMMBI. XapaKTEePUCTUKH JUIsl aureparypa: 1, 2,
[epBuunHas NPeITI0KEHHBIX N300pakeHHH: 3
obpaboTka pa3mep, KOJIMYECTBO IIBETOBBIX 4
1 (poBBIX KaHaJIOB, [NTyONHY IIBETA. JlononuutenbHas
N300paKeHHH. Paspabotats anroputmsl (QyHKnun) | muteparypa: 1

JUTSL I3MEHEHUS JUCKPETU3alnH 1
pas3penieHns n300pakeHuil.

9 | BBonHbIe Co3nanne W3yanTh CTPYKTYPHI pa3IHIHBIX OcHoBHas
ONPEIEIICHUS. MIPOTPAMMBI. (hattroBBIX (hOPMATOB: TEKCTOBOTO, quteparypa: 1, 2,
[epBuunas [MucemenHas OmHApHOTO, TAOIMYHOTO U 3
obpaboTka pabora. NepapXUuecKoro B MIPUMEHEHNUH K
U (pOBBIX Hay4YHBIM JaHHBIM. OnpenenuTsb JlononuurenbHas 8
N300paKeHHH. NpPEUMYIIECTBA U HEJIOCTATKH aurteparypa: 1

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

10 | UacTpymeHTHI Cosnanue [TocTpouTh ABYyMEPHBIN MacCHB OT OcHoBHast
uudpoBoii MPOTPaMMBI. 3aJJaHHON (QyHKLIMM WHTEHCHBHOCTH. | juTeparypa: 1, 2,
00paboTku [MucemenHas BusyanusupoBaTh MOITydeHHEIC 3 3
n300paskeHIH pabora. JTAaHHEBIC B BUE N300paKEHUS C

W30JIMHUSIMU.

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

pe3yNbTaT B BUAE JABYX
N300paKEeHUH: OPUTUHATIBHOTO U
nocie puibTpanuu.

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

wionaau oobeKTa. JononautensHas 3
Bocmnons3oBaTtbest MeToaMu nureparypa: 1
OmHApHOI MOP(HOIOTHH IS

pasiesieHHs! TIIOTHO MPUIIETA0IINX

00BeKTOB. Pe3ynpraT oopMuTh B

BUJIE M300paXKEHUsL.

13 | UacTpymMeHTHI HUcnone3ys anroput™m Xada Ha OcHoBHast
ouQppoBOH Coznanue 3aJIaHHOW HOHOTPaMMe OINPEAEIUTh muteparypa: 1, 2,
00paboTKu IIPOTPaMMBI. Tpexu. IlomydeHHsIit pe3ynsTat B 3
n300paKeHU I BH/JI€ TUHUN HAHECTU Ha UCXOJIHYIO

noHorpammy. [Ipozaenats Ty xe 3
HpOLEAYPY, UCHIONB3YsI AITOPUTM

Ksuan. OOBSCHUTE OCHOBHBIE

pasnuuusl, ToJIy4aeMbIX

PE3YJIBTATOB.

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

JononuurensHas
mureparypa: 1, 3

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

}IPIanaMMOﬁ HaIlpaBJICHHOCTHU
Cubupckoro paguorenunorpaga. Ha

JlomomHuTe THbHAS
nuTeparypa: 3
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NpUMEpEe HCIOJIB30BAHUS METO/1a
guctku CLEAN (anropurm
Xer6oMa) BBIITOJIHATH TIPOIEAYPY
BOCCTAHOBJICHUSI HCTHHHOTO
pacrpesneneHus paguosIpKOCTH
nctouHnka. OOBSICHUTH PE3yIbTATHI
Takol pekoHcTpykuuu. Ilponenats
Ty 7K€ TPOLEAYPY, AT CiIydasi, KOT/a
B HICXO/IHOE M300paKeHNE BHECEH
6emnslit mryma. IIpocinenurs
3aBUCHMOCTb MOJTy4aeMbIX
Pe3yJIbTaTOB PEKOHCTPYKLIUH OT
BEJINYMHBI BHOCUMOTO B
n300paKeHHE IIyMa.

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

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

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

ONTUKOMU. J[aHbI, pe3yJIbTaThI
HaTypHBIX U3MepeHuid ConHIla Ha
teneckone bCBT.
6. YueOHO-MeTOaMYecKOe M MHPOPMALHMOHHOE O0ecTiedeHue TUCIUTLINHBI
6.1. OcHoBHas1 JInTepaTypa
Ne ABTOp, Ha3BaHHE, MECTO U3JAHNH, U31ATEIbCTBO, IO U3IAHUSA KoimmuecTBo
y4eOHOH M y4eOHO-MeTOAMYeCKOH JTUTEPATYPbI IK3EMILISIPOB
Ywmusmkua  C. OcHOBBI Teopun 1u(poBol 00pabOTKM CUTHAJIOB.
1 | YuyeOnoe mocobue. MockBa: Texnocdepa, 2017. - 512 c. -ISBN 978-5- 2
94836-484-1
2 Maiixn [Joycon IIporpammupyem Ha Python. Cankr-IlerepOypr: Ilutep. 3
2018. - 416 c. -ISBN 978-5-496-01071-9
JI. Py6anos, II. Houna, Padasns I'oncanec, Puuapa Bync Lludposas
3 | obpaboTka m3o0paxkenuii. Mocksa: Texnocdepa, 2012, - 1104 c. -ISBN 3
978-5-94836-331-8
6.2. Jlono/THUTeIbHAS JTUTEpaTypa
Ne ABTOp, Ha3BaHHE, MECTO U3JAHNS, U31ATEIbCTBO, IO U3IAHUS KoumuectBo
y4eOHO# ¥ y4eOHO-MeTOAHYECKOI JTUTePATYPBbI IK3EMILISAPOB
1 | Ymusmkun, C. B. Teopermueckue ocHOBBI Lu(ppoBoi 00pabOTKH U
NPEJCTaBICHNUS CUTHAJIOB: yueObHoe nocobue / C. B. YMusmkuH. - MockBa
: Texnocdepa, 2012. - 368 c. - Pexum nocryma: ObC "Aiibykc" - ISBN
978-5-94836-318-9
2 | Jloxuran, B.M. AgantuBHas GUIBTpanusi CUTHAIOB: TEOPUS U AITOPUTMBI
[Tekcr] : HayuHoe uznanue / B. U. Jlxuran. - M. : Texnocdepa, 2013. -
527 c. : un. ; 25 cm. - (Mup uudposoit 06padotkn). - bubmuorp.: c. 505-
520. - Tlpeam. ykas.: ¢. 521-527. - ISBN 978-5-94836-342-4.
3 | Tommcon, A. Puuapa. UuaTepdepomerpuss U CHHTE3 B Paau0acTPOHOMHUH

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

ISBN 5-9221-0015-7.
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6.3. IIpoeccuonanbHble 6a3bl JAHHBIX, HCIOJIb3yeMble PH OCYIIEeCTBJIEHUHU

06p330BaTeJ1bHOFO nmpouecca mo JTMCUUILJIHHE:

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

e Apxusn HaOIIOACHUI pagrnoacTpoPpu3nIECKOit obcepBaropuu NC3® CO PAH
(http://badary.iszf.irk.ru/)

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

e Hayunsle JTaHHBIE (Mmatepuabr) H3/1aTeNbCTBA Cambridge University Press

(http://www.cambridge.orq)

6.4. UudopmanmonHbie, HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPH
ocyllecTBJIeHHH 00pa30BaTeIbHOIO NpoLecca Mo JUCHUILINHE:
o Hudopmanuonno-cripaBounass  uHpopmauus B  Oubmmoreke UHC3® CO PAH
http://irbis.iszf.irk.ru

o rOCYI[apCTBeHHaH HY6J'II/I‘IHa$I HAaYyYHO-TCXHUYICCKas o6ubImnorexa Poccun

http://www.gpntb.ru/

e XKypnansl AMepukanckoro dhuzndyeckoro oodmectsa http://publish.aps.org/
e Hay4yHas OJJeKkTpoHHas Oubnmoreka + Poccuiickuii Wunexc Hayunoro IlutupoBanus

https://elibrary.ru

e MexXayHapOAHbIM KaTaJor M IIOMCKOBas CHCTEMa MO MyOJuKamusM B 00JacTh acTpoU3UKU

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

e MexayHaponHas ~ cucTeMa  MHJEKcHpoBaHus — myoOnukamuii Web  of  Science

http://webofknowledge.com

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

JIuneH3snoHHOE W CBOOOJHO pacmpocTpaHsIeMoe MPOrpaMMHOE oOOecrieueHre, B TOM YHUCIe
OTEYECTBEHHOTO TPOM3BOJICTBA HCIIOJIB3yeMOE TP OCYIIECTBICHHH 00pa30BaTEIbHOTO
mpolecca 1o AUCHUTIINHE:
e Onmnepanmonnas cuctema Ubuntu 18.04 (cBoGoaHO pactpoctpansiemoe [10)
Od¢ucnsrii maket Libre Office (cBoGoanO pacnpoctpansiemoe I10)
7-Zip (cBoboanHO pactpoctpansemoe [10)
Adobe Acrobat Reader DC (cBo6ogHO pacmpoctpansemoe [10)
Mozilla Firefox 1 (cBoOoano pacmpoctpansemoe I10)
VLC Mediaplayer (cBo6oano pacnpoctpansiemoe I10)
K-Lite Codec Pack (ceobonno pacnpoctpansemoe I10)
Onepanuonnas cucreMa Microsoft Windows 10 Pro
VideoMost Proton
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7. Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH
B ydeOHOM mpolecce HUCHONB3YIOTCS KaK aKTUBHBIC, TaK WHTEPAKTUBHBIC (DOPMBI
IIPOBE/ICHMS 3aHATHM.

WuTepakTrBHBIE (HOPMBI BKIIOYAIOT B CEO05I:

° Jleximm;
° TBopueckue 3ananus B popMe H3I0KEeHUS TPOOIEMHOT0 MaTepHaa,
[ J prrIHOBBIe OLCHKU W B3aUMOOLCHKH: 4 MMCHHO PCUCH3NUPOBAHUC aCIIMPpAHTAMU

BBICTYIUICHUN JPYT Apyra.

° [TpoekT — KOMIUIEKCHOE 3aJjaHHe MpopadaThIBAEMOE HECKOJIBKO 3aHATHH,
YUUTBIBas pabOTy Ha JOMY, IO OKOHYaHUIO KOTOPOH MPEI0CTaBISETCS MTUCbMEHHBIN OTYET.

AyIUTOpHBIE 3aHATHS TPOBOJATCS B HWHTEPAKTHBHOM (opMe C HCHOIB30BAHUEM
myiabTuMeauiiHoro obtecneuenus (IIK, mpoekrtop). IIpeseHTanuu mO3BONIAIOT KayeCTBEHHO
WIIIOCTPUPOBATh ayAUTOpPHBIE 3aHATHS cXeMaMM, (opMyjamMH, YepTe)KaMH, PUCYHKAMU U
CTPYKTYpUpOBaTh MaTepuan 3aHsATHs. OJEKTPOHHAs MpPEe3eHTalus I[03BOJSET OTOOpa3suTh
IIPOLIECCHI B AMHAMMKE, YTO yJIydlIaeT BOCIPUITHE MaTepraia.

CamocrosTenbHas paboTa BKIIOYAET B ceOs:

° dopmynupoBaHue NPOOJIEMHBIX BOIPOCOB B PE3YJIbTAaTe CaMOCTOSTEIBHOTO
M3YYEHHUS TEMBI C IPUBJICYEHUEM OCHOBHOM U JIOTIOJHUTEIbHON JIUTEPATYPhL;

[ MOMCK HAY4YHO-TEXHUYECKOW HH(OPMALMU B OTKPBITHIX HCTOYHUKAX C LEJBIO
aHaju3a U BBISBIICHUS KJIIOYEBBIX OCOOCHHOCTEH;

° KOHCIIEKTUPOBAHHUE;

° BBITNIOJIHEHNE JTJa0OPATOPHBIX U MPAKTUYECKUX PadoOT.

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

HHAWBUAYAJIBbHYIO KOHCYJIbTAIUIO Y IPCTIOAABATCIIA.

8. MartepuajabHO-TeXHHYECKOE o0ecnedeHue TUCHUIIIMHBI (MOTYJIs)

I[J'IFI 06y‘~ICHI/I$[ HMCIOTCA CIHCOUAJIBHBIC TMMOMEIICHUA [JII TMPOBCACHUA 3aHSTUN
JIEKIIMOHHOTO THIA, CEMHHAPCKOTO THWIIA, TPYIIMOBBIX M WHAMBHAYAIbHBIX KOHCYJIbTAILIUM,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOU aTTECTAllUH, a TAKXKe MOMEIICHHUS I CaMOCTOSTEIbHON
paboTHL.

CnernuanpHble  TOMEIIEHUS]  YKOMIUIEKTOBAaHBI  CHEIUATU3UPOBAHHON  MeOenblo,
TEXHUYECKUMHU CPEICTBAMU OO0YUCHHUS, CIYKAIIUMH AJIs IPeACTaBIeHUS HHGOpMAaLUK OONBITION
ayJIUTOPUH, KOMITBIOTEPHBIM 000PYOBaHHUEM.

9. KoHTpoJIb KayecTBa 0CBOEHHS MPOTrPaAMMBbI ACIIHPAHTYPHI
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Heap xoHTpoOJsA — monydeHue MHGOpPMALUU O pe3yiabTaTaXx OOy4YEeHHS U CTENEHU HUX

COOTBETCTBUS pe3ybTaTaM OOYUICHHUS.
I[lnannpyemMble pe3ybTaThl OCBOCHUS JUCIUINIMHBI

3HaTh: TeOpeTHYEeCKHe OCHOBBI M MaTeMaTH4ecKHuil anmapar mu@poBoil 0OpabOTKM CUTHAJIOB,
MPEJICTABUMBIX B Pa3lUYHbIX (u3uueckux Qopmax (dIEKTpUUECKHE CUTHAIIbI, aKyCTHUECKHE
CHUTHAQJIBI U Jp.), METOJBI MPeoOpa30BaHUsl CUTHAJIOB B TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEMax —
KOJMPOBaHUE, CKATUE, MOYJIAIHIO, (hOpMaThI MpeICTaBIeHUs HH(popMaIumy;
YMeThb: BbISBISTh KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH (PU3NYECKUX SIBJICHUM, pealn30BbIBaTh Ha
TUIOBBIX U CIEHUATU3UPOBAHHBIX NMPOTPAMMHBIX CPEACTBAX METOMABI U aJrOpUTMbI IUGPOBOI
00pabOTKM CHUTHAJIOB, yYMETh ONTHMHU3UPOBATH TOJIXOBl MPU H3MEHSIOIIUXCS alPHOPHBIX
CBEJICHUSX;
Baaners: HaBbIKAMH HCIIOJNIB30BAHMSI COBPEMEHHBIX METOJOB U TEXHONIOTUH IUGPOBOI
00pabOTKM CHTHAJIOB, a TAaK)KE METOJAaMU OOpaOOTKM JaHHBIX M HABBIKAMHU MX CHCTEMaTH3alluu
U aHaJln3a.

Texkymmii KOHTPOJIb

Texymuit KOHTPONb YCINEBAEMOCTH AaclHpaHTa, T.€. MPOBEpPKa YCBOEHUs Y4eOHOTO
MaTepualia, peryasipHO OCYIIECTBISECTCS HA MPOTSIKEHUH ceMecTpa. TeKylnii KOHTPOJIb 3HAaHUM
00yJarouMxcsi OpraHu30BaH KaK YCTHBINA IPYIIIOBOM OMPOC M TECTHPOBAHUE.

Texymass camocrosiTenbHas paboTa acnmupaHTa HampaBieHa Ha yriyOlieHue u
3aKpeIuIeHNe 3HaHUM, U pa3BUTHE TPAKTUYECKUX YMEHUI aclIUpaHTa.

OObeKTaMu OIEHUBAHMS BBICTYIIAIOT:

e VYyeOHas AWCIUIUIMHA - AKTUBHOCTh HA 3aHSITHSX, CBOEBPEMEHHOCTH BBITIOJHEHHUS

Pa3JIMYHBIX BUAOB 331aHUH, IOCEIIAEMOCTD 3aHATHIH;

e C(CremncHb YCBOCHUA TCOPECTUUCCKUX 3HAHUIA.

Xapakrepuctuka OC 111 o6ecniedeHHs1 TeKyLIero KOHTPOJIS 10 M CHMIIJIMHE

Pa3nea/Tema oC Coaep:xkanue 3agaHusi

Pazmen 1. BBomHwIi Kypc. YcTHBIN onpoc JucKkycensi, yCTHBIH ONPoOC.

OCHOBHBIE OIPEIENEHHSI.

Pasznen 1. OcHoBHEIE Pemenue 3anau Pemrenne TUNMOBBIX TeOPEeTHYECKHX 32124

ANTOPUTMBI 00pabOTKH B XOJ€ NpakTHYeCKHX 3aHsATHH. Pabota y

CUTHAJIOB HA KOMIIBIOTEPE. JOCKH.

JucKkpeTHble CUTHAIBL.

JuckpeTHoe npeoOpa3zoBaHue IIpoekT KOMNBLIOTEPHOT0 MPAKTHKYMA:

Oypee (A11D) Hamno: Ludposas 3aIncCh
THJIPOAKYCTHYECKOTO CHUT'Hasa
nuTenbHOCTRI0 1.03 ¢. CurHanm moiydeH ¢
MOMOILIBI0  CHELUAIU3UPOBAHHOTO  4-X
KaHJIBHOTO TNpHEeMHUKa Ha o. baiikan c
riryOounel 150m. Illar kBaHTOBaHMS CHUTHaIa
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— 5 MKc.

Heobxonnmo HAaIucaTh porpamMmMmy,
KOTOpasi a) CYMTBHIBAET CUTHAI U3 (Qaiina; 0)
BBIUUCIISIET TaKHE XapaKTEPUCTHKH CUTHAIA
Kak: MaTeMaTHIecKoe OXHJaHUe,
JMCIIEPCHIO; B) MPOWU3BOIUT BBIYMCICHUE W
MOCTpOCHWE B BHAEC TpaduKoB (YHKIUU
KOppeJSIIMA  MEXIy TapamMH MPUEMHBIX
KaHaJOB; T)  BBHINOJHAET  OINEPAIHIO
yCpEeIHEHHS CUTHaJIa 10 TPEM TOUKaM.
KoHTposbHbIE BONIPOCHI:

a) CurHay wWMeeT 4YacTOTHBIA CIEKT),
orpanmdeHHbI "actotoit f max= 50 xlm.
Kakum nomkeH ObITh  BBIOpaH  mIar
KBAaHTOBAHUsI CHTHAJA IO BPEMEHH (TIPH €ro
mpueMe), 9ToObl  00ecmednTh  yCIOBHE
OTCYTCTBHA NOTEPh HHOpMaUN?

0) CurHana perucTpupyercss MIpPUEMHBIM
ycTpoiicTBOoM B TedeHue 10 c., AUCKpETHbIE
OTCYETHI CUTHAJIa CHUMAIOTCS Yepe3 KaKable
10 wmxc. KakoBa mpenenbHas YacToTa
CUTHaJa f max MOJXET OBITH
3apukcupoBana. Kakoe paspemenue 10
yacToTe OyAeT oO0eCleunuBaThbCs B 3TOM
ciayvae?

OTueT u 06CcyKIeHNe Pe3yJIbTATOB.

Paznen 1. CnekTpanbHbIif
aHanu3 v (pUIbTPAIs
CHTHAJIOB.

BecoBbie okoHHBIE YyHKIIHN

Penrenne 3amau

Peimienne THNOBBIX TeopeTHYECKHX 3ada4
B XOJI¢ TIPaKTHUYeCKHWX 3aHsATHi. Pabora y
JIOCKH.

IIpoeKkT KOMIIBIOTEPHOI0 NPAKTHKYMA:
lano: HaGop  TecToBRIX  CHTHaJOB
(cMHYCOMJANIbHBIA CHUTHAJI, CUHYC + OeJIblIii
IIyM U TA.) TPEACTaBICHHBIX B IUPPOBON
¢dopme. lLludpoBas 3amuch paguoNOTOKa
ConHna Ha JQIdHE BOJHBI 5.2 cM (mar
KBaHTOBaHUS 1.6 cek, meproj HaOJ0IeHUS
8 wacoB) B popmare fits.

Heob6xonumo HanucaTh IporpaMmy,
KOTOpasi COBEPILAET CIEAYIOIINE IEHCTBUS:
a) CUUTHIBACT CUTHaIB H3 (Qaiinos; 0)
BbinoNiHAeT npsimoe BIID Hag TecToBhIMU
CUTHaJIaMH W BBIBOJWUT pe3yJIbTaT B BHIE
rpa¢ukoB  (CHEKTPHl ~ MOIIHOCTH);  B)
(GWIBTpyeT CHEKTPbl B 3aJaHHOW IOJOCe
gacTtoT (Tun  ¢uiIbTpa 1O  BBIOOPY
MOJTB30BATENSI) W TMPOU3BOAUT OOpaTHOE
JII®. Ucnonb3ys HapaOoTaHHBIN MaTepua,
BBIMIOJHUTD AHAJIM3 CHEKTpa pEaJbHOro
paarocurHana. BrisBuTh OCHOBHBIE
CBOMCTBa CIIEKTpa. B Ka4ecTBe
JIOTIOTHUTENBHOTO  3aJlaHus  NpEAIaraeTcs
MMOCTPOUTH CKOJB3AUINI CHEKTP MOITHOCTH
paarocurHana WCTIOIB3YS METOT
MIOCTPOEHUS IEPUOJIOTPaMM Y aurga.
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KoHTposibHBIE BONIPOCHI:

a) [Tokaxxute, 9to npeodOpazoBanue Oypbe U
oOpatHOoe mpeoOpa3oBaHHe CyTh JHMHEHHBIE
orepanu.

0) OOBSICHUTH, B YeM 3aKITIOYACTCS CMBICI
MPUMEHEHUS OKOHHOTO IpeoOpa3oBaHUs
®dypbe 1 OKOHHBIX BECOBBIX (DYHKITUH.

B) Ompenenute MakcUMaibHBIH pasmep M
OKHA  CKaHUPOBaHHUS, TMPH  KOTOPOM

MPEOYTUTEIICH psIMOH AITOPUTM
BBIYHUCIICHUS CBepTkH, eciu N = 2048, a
HCXOJIHEIE JIaHHBIE TaKOBBI X=

K Xy Xy—gs X1 X X By Xy

]

By dy Hya
nu saapo  ceeptkun  G=[

w1 Bp—a
] KOMILTEKCHBIE.

OTt4eT 1 00Cy:K1€eHHE Pe3yJIbTaTOB.

Paznen 1. Jlunelinas
nudposas 00padboTKa
CHTHAJIOB C TIOMOIIBIO

(GUIBTPOB.

Penrenne 3amau
PacuetHo-rpaduueckas
pabota

Pemenne THIOBBIX TeOpeTHYECKHX 32424
B XOJi¢ TpakTHYecKux 3aHsTHd. Pabora y
JTOCKH.

PacueTrHo-rpaduueckass  padora  aisA
KOMIIBIOTEPHOI0 MPAKTUKYMA:
KoncTtpymnpoBanne mpocTedmmx IHUPPOBBIX
¢ubTpoB. ['eHepanysi TECTOBBIX CHUTHAIOB.
DunbpTpanys.

OTt4eT 1 00Cy:K1€eHHE Pe3yJIbTaTOB.

Paznen 1. AMmmuTtynHas
MoayJsIusl. PazHOBUIHOCTH
aMIUTATYTHOW MOIYIIALINH.
da3oBas 1 YaCTOTHAS
MOy

Hemonymnsuusi. Crioco0sb1
MOJYJISAIIUU, HUCIOIb3yeMbIe
npu nepenave HHGopMaImu.

Pewenue 3anau
PacuetrHo-rpaduueckas
pabota

PemieHue TMIIOBBIX TEOPETHYECKHX 3a/4a4
B XOJi¢ TpakTHYecKux 3aHsTHd. Pabora y
JTOCKH.

IIpoexkT KOMNBIOTEPHOI0 MPAKTHKYMA:
HeobOxomumo  cMomenupoBaTth  CHCTEMY
nepenayn WHGOPMAIMKM 10 paJAHOKaHAITY,
KOTOpasi COCTOUT M3 ITepelaTdynka CHUrHana,
KaHaJla CBSI3M C  QIJUTUBHBIM  O€JbIM
rayccoBbIM IIIyMOM, NpPHUEMHHKAa CHUrHaja.
[lepenatunk BKIOYAET B ce0sl MCTOYHHUK
COOOIICHUST U MOAYJISATOP paJMOCHTHANA, a
MPUEMHUK - BXOJIHOW IIOJIOCOBOW (UIBTP,
neMoxayisitop panuocurnana, GHY.
Oto0pa3uth TpaQUKK  BpPEMEHHBIX |
CIIEKTPAFHBIX ~ (PYHKIHHA Ha  BBIXOJE
Kaxaoro Omoka. Ilapamerpsl cucTeMbl
nepesavn MpuBeIeHBI HIKE:

HcrouHnuk curHasa - TapMOHUYECKUI
CUTHAll 10 3aKOHYy CHHyca B TpeTbel
creneun ¢ dacroron 130 T'm. Bug
MOIYJSIIMK - (a3oBas MOAYJISIHS C
nHaekcoM moxymsiuuu 4. Hecymas gacrorta
3 k['m. Ornomenue curHan/mym 9 nb.
YacroTa quckpernzannu 8 kI .

Otuet H 00cy:KIeHHE Pe3yJIbTATOB.
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Pazgen 2. OcHOBBI Pemenue 3amau
PEKOHCTPYKIIMM CUTHAJIOB. Pacuerno-rpaduyeckas
ANTOpUTMBI aJTanTUBHOM pabora
(unbTpaIy CUTHAIOB

Pemenue TMNOBBIX TeOpPeTHYECKHX 3a/1a4
B XOJ¢ TMpakTHUecKWx 3aHsATui. Pabora y
JIOCKH.

IIpoeKT KOMIILIOTEPHOI0 MPAKTUKYMA:
Paguocuraan ot HaOm0gaeMoro oOBEKTa
YIOBJIETBOPSIET YPABHEHUIO BUJIA:
H(u)*F(u)=G(u) +N(u)

rie H — mnepemarounas  dyHKIUSA
paauoTeneckona, F — uctunnslii curnan, G —
HaOoJaeMblil curHall, N — CTallMOHAPHBIN
rayccoB IIyM; * - 3HaK orepaTopa CBEpPTKH.

Heob6xomumo HaIMCcaTh porpaMMmy,
KOTOpast Ha OCHOBE MIPUMEHCHUS
ONTHUMAIBHOTO dbumeTpa Bunepa

MIPOM3BOANT OIEPAIHIO OOpaIIeHUs] CBEPTKU
W JTaeT OICHKY WUCTHHHOTO CHUTHasa. Takke
HEOOXOJMMO HCCIICJIOBATh BIUSHHUE IIIyMa
Ha Ka4yecTBO BOCCTAHOBIIEHHOTO CHTHAJA.
Jlanel B BHJIE MAacCHBOB [aHHBIX: a)
Ha0JII0/TaeMbIH CUTHAIT, 0) HICTUHHBIA CUTHAJ
(mns TecTOB anropuTMa); B) NEepenaTodHas
(GYHKIHS paIHOTENECKOTIA.

OTueT u 06CcyKIeHNe Pe3yJIbTATOB.

HpOMe)KyTO'lHaﬂ aTrecranmus

HpOMC)KYTO‘-IHaFI arreécrauusd acClMpaHTOB 110 AJUCHUINIMHE OCYHICCTBIIACTCA 110

OKOHYAaHHWIO JUCHUIIIMHBI, B BUAC 3a4€TOB B COOTBCTCTBHUU C l"pa(bI/IKOM y‘Ie6HOFO mponecca.

I[J'IH AOIYCKa K 3a4€Ty CTYACHT HOJI’KCH BBIIIOJHHUTL BCC INPAKTHYCCKUC 3alaHUA. B cjIydac

HaJIM4us y4eOHOMU 3aJI0JKEHHOCTH (TPOMYIIEHHBIX 3aHATHH U (MJIM) HEBBINOJHEHHBIX 331aHUN),

aClIupaHT OTpa6aTI>IBaeT MPOMYHICHHBIC 3aHATHA U BBINIOJIHACT 3aIaHUA.

Bonpocsl qis 3a4yera

- Knaccuduxanus curaaios

- OCHOBHBIC CTATUCTHYECCKHUE XapaKTCPUCTHUKU CHUT'HAJIA

- Pan ®dypee. [Ipeodpazosanne Oypre. Koppensaunonnas ¢pyHkuus

- Teopema ITapceBans

- I[I/ICerTHBIG W MHTCTPAJIbHBIC MPCACTABJICHUA CUTHAJIOB.

- Amnanoro-muppoBoe u 1udppo-aHaisorooe rmnpeodpasoanue. Teopema KorenbHHKOBA.

Yacrtora HalikBucra.

- CnexTp nuckpetrHoro curHana. CyOauckpeTr3aus CUrHaa.

- JIMCKpeTHBII OebIi IyMm.

- duckpetHoe npeobpazoBanue Oypoe (AI1D).
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- BoccranoBneHnne HenmpepbIBHOTO CUTHAJA ¢ moMoibio JI1D.
- Anroputm G6sictporo [AI1® (BIID).
- Dddexr ['mb6ca
- Mertox Yoamnua
- CHoexTp IUCKPETHOIO CIIy4ailHOro mpoiiecca
- Jluneiinas nudposas 00pabOTKa CUTHAIOB C TIOMOIIBIO (UIBTPOB
- DuabTpbl IEPBOTO U BTOPOI0 NOPSAIKA
- ITlonstue cBeptku. OOpaleHre CBEPTKH.
- AMmuTyaHas MOIYJSIUS.
- ®a3oBas U 4aCTOTHAs MOAYJISILIUS
- Hemonynsuus.
- OnrumansHbid GunsTp Bunepa.
Tunosble 3aaHus AJs 3a4eTa
1. OcHOBHBIE AITOPUTMBI 00PaOOTKM CUTHAJIOB HAa KOMIIbIOTEpE. [IUCKPETHBIC CUTHAIIEI.
Jlano: udposas 3anmuch THAPOAKYCTHYECKOTO CHUTHaa mmtenbHOCThI0O 1.03 c. Curnan
MOJIyYeH C TMOMOIIBI0 CIENHATU3MPOBAHHOTO 4-X KaHAJIBHOTO MpHEMHHMKA Ha 0. baiikan c
rinyounsl 150m. [Hlar kBaHTOBaHMSI CUTHAIA — 5 MKC.
HeoOxoauMo Hamucath mporpaMmy, KOTOpasl a) CUMTBIBaET CUTHaN u3 Qaiina; 0) BBIYHCISAET
TaKM€ XapaKTEPUCTUKU CUTHAJA KaK: MaTEMATUYECKOE OXHUJAHUE, JUCIEPCHUIO; B) MPOU3BOIUT
BBIUMCJICHHE U MMOCTPOCHHUE B BUIE TPaduKOB PYHKIUU KOPPENALUN MEKIY MapaMu MPUEMHBIX
KAHAJIOB; T') BBIIOJIHAET ONEPALUI0 YCPEAHEHUSI CUTHANA 110 TPEM TOUKAM.

Konmponavrule sonpocwi.:

o ) o mEIFmEI
a) Curnan mMmeeT 4acTOTHBIA CIIEKTp, OrPaHUYEHHBIM 4acTOTON = 50 xI'u. Kakum

JOJKEH OBbITh BBIOpaH IIar KBAaHTOBAHMS CHUTHajla MO BpeMEHU (IpU €ero mpHueme), 4ToObl
o0ecreynTh ycIoBHUEe OTCYTCTBUS MOTeph MH(popMaruu?
6) CurHan peructpupyercs IpUEMHBIM YCTpoicTBOM B TeueHHe 10 C., AMCKpETHBIE OTCUETHI

F,..F

M s
CUTHaJIa CHUMAKOTCA 4YCPE3 KaXKIbIC 10 mkc. Kakosa npeacibHasd 4aCToTa CUrHaljia

MOXeT ObITh 3adukcupoBaHa. Kakoe pasperieHue mo yactoTe OyAeT o0ecredruBaThCs B 3TOM
ciay4ae?

2. CrekTpanbHbIi aHAINU3 U (PUITBTPALIMsI CUTHAJIOB

Mano: HaGop TECTOBBIX CHUTHAJIOB (CHHYCOWJATbHBIA CUTHAN, CUHYC + O€nblid IIyM W Ti.)
npeAcTaBiIeHHBIX B mudpoBoit ¢opme. [{udporas 3amucek paamomnoroka CoyiHIIA HaA JJIUHE
BOJIHBI 5.2 cM (1mar kBaHTOBaHUsA 1.6 cek, nmepuoa HaOmoeHns 8§ 4acoB) B (popmare fits.

HCO6XOI[I/IMO HalucaTtp ImporpamMmy, KOTopas COBCPHIACT CIICAYHOIINUC JeHCTBUS: a) CUHUTBIBACT
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curHanbl W3 ¢ainoB; 0) BeimoaHseT npsmoe bII® Haxg TecTOBBIMH CHTHajJaMu W BBIBOJIUT
pe3yibTaT B BUje TpapuKoB (CIEKTPBHI MOIIHOCTH); B) (PUIBTPYET CIIEKTPHI B 3aJaHHOM MoJoce
gacToT (Tun (uiIbTpa 1Mo BBHIOOPY MOIB30BaTeNsA) M mpous3BoauT obpatHoe BIID. Mcmonbiys
HapaOOTaHHBII MaTepual, BBIIOJHUTH AHAIM3 CIEKTPAa pPEalbHOr0 paJuOCUTHaja. BBIABUTH
OCHOBHBIE CBOICTBA cIleKTpa. B kauecTBe HOMOJHUTEIBHOTO 331aHUS MIPEIaracTcsi MOCTPOUTD
CKOJIB3SILIUM CHEKTP MOIIHOCTU PaJUOCUTHAIA, UCIOJIB3YS METOJ IOCTPOEHHUS IEPUOI0TPaMM
VYamnua.

Koumpoavnuie sonpocwi.:

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

6) OOBSICHUTB, B UEM 3aKJIIOYACTCS CMBICI NMPUMEHEHUS OKOHHOTO mpeoOpasoBanus dypwe u
OKOHHBIX BECOBBIX (DYHKIIHI.

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

NPSIMOM QITOPUTM BBIYMCIIEHUS CBEpTKH, eciau N = 2048, a ucxojHble JaHHBIE TaKOBBI X=[

KXy Ay—g X1 X X Ay Xy by Hy-1800 81 Gy
] m sgpo cBeptku G=[ ]

KOMILJIEKCHBIE.

3. Moaynsuusa-aeMoayisiuus NpoCTENIINX CUTHAJIOB

HeoOxonumo cmoienupoBath cucTeMy mepefadyd HHQOpMalMHU MO pajJdoKaHaly, KOTopas
COCTOMT M3 IepeJaTurKa CUTHajla, KaHaja CBSI3U C aJJINTUBHBIM OEJbIM rayCCOBBIM ILIYMOM,
npueMHUKa curHana. [lepemaTuMk BKIIOYaeT B ce0S HMCTOUYHUK COOOLIEHUS M MOJIYJSTOP
paauocurHaia, a MpUeMHHUK - BXOJHOM MOJI0COBOM (QUIBTP, 1EMOIYIATOp paguocurnaia, @HY.
Oto0pa3uth rpaduKud BpEMEHHBIX U CIEKTPalIbHBIX (YHKIMNA Ha BBIXOJE KaXKIOro OJyoKa.
[TapameTpsl cuCcTEMBI IEPEAAYH TPUBEICHBI HIXKE:

HctouHuk curnana - TapMOHUYECKHI CUTHAII IO 3aKOHY CHHYCA B TPEThEU CTENEHU C YAaCTOTOM
130 I'u. Bua monynsiuu - gazoBast Moaynsuus ¢ HHAEKCoM Monysuuu 4. Hecymas yactora 3
k['11. OtHomIeHue curHan/mym 9 ab. YactoTta nuckperusanuu 8 k1.

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

4. PeKOHCTPYKIIMSI CUTHAJIOB. AJITOPUTMBI aAaNITUBHON (UIIBTPAIIMN CUTHAJIOB

Pagmocurnan ot Habmo1aeMoro 00beKTa yI0BICTBOPSET YPABHEHHIO BU/IA:

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

rae H — nepenarounas pynkmus paauoreneckona, F — uctuHHb curnan, G — HaOIr01aeMBbIit
curHai, N — CTallMOHApHBIN rayccoB IIyM; * - 3HaK OepaTopa CBEPTKH.

HeobxonuMo Hamucath mporpammy, KOTOpas Ha OCHOBE MPUMEHEHHUsS ONTHMAalbHOTO (UIbTpa

BI/IHCpa MMPOU3BOJUT OICpaAlUIO O6paIJ_IeHI/ISI CBCPTKU U HaCT OLCHKY HWCTHUHHOI'O CHUTHAJIA.
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Takxke, HEOOXOUMO HCCIEAOBATh BIMSHHE IIyMa Ha Ka4eCTBO BOCCTAHOBJICHHOT'O CHTHAJIA.
JlaHbl B BHJIC MaCCHMBOB JIaHHBIX: a) HAOJIOAACMbIii CUTHAJ; 0) UCTUHHBIA CHUTHAN (11 TECTOB
QITOpUTMA); B) TIepenaTouHast QyHKIUS paTuoTeIeCKOIa.

Kpurepum ouenku:

- OLIEHKA «3a4YTEHO» BBICTABIIAETCS ACIUPAHTY, €CJIM OCHOBHOW MaTepHall YCBOEH, acCHHpPaHT
nproOpen HeoOXOJMMbIe 3HAHUS M YMEHUS;

- OLICHKa «HE 3aYTEHO» - €CJIM OCHOBHOM MaTepuaj YCBOEH HENOCTaTOYHO, aclMpPaHT He

npuoOpes HeOOXOAUMBIX 3HAHUN U YMEHUHN
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