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[Iporpamma  yueGuo#t mmcuuminael  «COBpeMEHHBIE METOIbI uudpoBoii  0O6paboTkH
uHpOpMalmK» cocTaBieHa ¢ ydetom ®eaepaibHOro rOCyJIapCTBEHHOTO 00pa30BaTeIbHOrO
CTaHjapra BbICHIErO 0Opa3OBaHHMs HaNpaBjeHHs NOATOTOBKH 02.04.02 OyHaamMeHTaIbHas
uHbOpMATHKa M WHOOPMAIMOHHBIE TEXHOIOTHH, YTBEPKIEHHOTO npukasoM MuHHCTEepcTBa
oOpasoBanus 1 Hayku Poccniickoii ®enepanun ot «23» aBrycta 2017 r. Ne 811;

OCHOBHO#H 00pa3oBaTeIbHOM MpOrpaMmbl M y4eGHOro TiaHa HanpaBiIeHus noarotosku 02.04.02
OynaveHTanbHas HHPOPMATHKA U HH(BOPMALMOHHBIE TEXHOIOTHH, pazpaboTtannsix B 'OV BITIO
«JloHelKHit HAIIMOHATBHBIA YHUBEPCUTETY.

Pazpaboruuk:
JouenT kadeapbl NpUKIaHON MAaTEMATHKH

U TEOPUH CHUCTEM YIIpaBICHHS C ———<_  J1.B. lllepuos

[Iporpamma y4yeGHON IUCUMIUIMHBI yTBep)KIEHAa HA 3acelaHHH Kaeapbl NPHKIAIHOM
MaTeMaTHKH U TEOPHH CUCTEM YIIpPaBJIeHHS

[Ipotokon No_ /. OT«__ Y4 » (/944 l  2020r.

3aBeyoumii kadeapoii ' <———=—=——~, ]1.B.llleBuos

[Iporpamma  y4eGHON aMCHMIUIMHBI  0M0OpeHa  y4eOGHO-METOIMYECKOH  KOMHCCHEl
(akynbTeTa MaTeMaTHKH U HHPOPMAITMOHHBIX TEXHOTOT UL
[Iporokosn Ne 8 ot «15» anpens 2020 r.

IIpencenatens yuebHO-MeTOIHYECKOIH
KOMHCCHH (hakyibTeTa JL.N. CensixoBa
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1. OBJIACTH HIPUMEHEHUA U MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLECCE

«CoBpeMeHHBIE MeTOAbl IH(POBOH 00pabOTKM HHPOPMALUNY» SBISETCA AUCHUTUIMHON
0a30BOM  YacTH  TMOJATOTOBKM  CTYACHTOB 1O  HampaBieHuto  moxarotoBku  02.04.02
«DyHnameHTanpHas uH(pOpMAaTHKa W MH(POPMAIMOHHBIE TEXHOJOTUW»  00pa3oBaTeIbHOM
nporpaMMbl  «AKajgemMuueckas Maructparypa». JucuuiuinHa peanusyerca Ha  (axysbTeTe
MaTeMaTHKd W uH(popManuoHHbIX TexHojorui JloHHY kadenpoil mpukiagHoil MaTeMaTuku U
TEOPHH cUCTEM yrpaBiieHUs. OCHOBBIBAeTCA Ha 0a3e JUCLUIUIMH: «APXUTEKTYpa BBIYUCIUTEIbHBIX
CUCTEM», <SI3BIKM TpOrpaMMHUpOBaHMA», «OmNepalnoHHbIE CHCTEMBI», «ba3bl HMaHHBIX |
MH(POPMAaLIMOHHbIE CHCTEMBID», «MHTenneKTyallbHble CHCTEMBI», «WHpopmarioHHo-
KOMMYHHUKAIIMIOHHBIE TEXHOJOTUW». SIBISETCS OCHOBOW Il HM3y4YeHHs AMCLUUIUIMH «AHAIU3
MH(POPMALIMOHHBIX TEXHOJIOTHI», «IIpuxnannsie MH(pOPMaLMOHHBIE TEXHOJIOTUNY,
«MaTtemMaTu4yeckue  MOJAEIH  MH(POPMALMOHHBIX  TEXHOJIOTHI», IOATOTOBKH  BBITYCKHON
KBAJTM(UKALMOHHON pPabOThl — MarucTepckod JuccepTaluy, a TakkKe Uil MPOXOKIACHUS
rOCYIapCTBEHHOW UTOTOBOM aTTECTALINU.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

02.04.02 dynnamenTaibHas HHPOPMATHKA U

HanpaBneHHe IIOATrOTOBKH
I/IH(bOpMaI_II/IOHHBIe TCXHOJIOI'MH

dynnameHTagbHas HHPOPMATHKA U

Marucrepckas nporpamma
nH(GOPMaIMOHHBIE TEXHOJIOTUU

OO6pa3oBarenbHast mporpaMmma aKaJleMHUecKasi MarucTparypa
KBanuduxanus MarucTp
KosinuecTBo conepkaresbHbIX MOJYJIEH 1

JucnuriuHa 6a30BoM / BApHaTUBHON YacTH

N 0a3oBas 4acThb
00pa30BaTeNbHOM POrpaMMbl

®opmbl koHTpost (MK, sk3ameH, 3a4er) MOJYJIbHBIN KOHTPOJIb, IK3aMEH
ToKasarenm ouHas (hopma 3ao4Has Gpopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 5
I'ox moaroToBku 1
Cemectp 1
KonmgecTBo yacoB 180
- JIEKIIMOHHBIX 18
- IPAKTUYECKNX, CEMHHAPCKUX
- 1a00PaTOPHBIX 36
- CAaMOCTOSTEJIbHOM paboThI 126
B T.4. HHMBHIyaJbHOE 3a/IaHUE
HepnenpHOE KOIUYECTBO YaCOB, 10
B T.4. ayJUTOPHBIX 3

3.  OIHUCAHHME JNCHUIIJIMHBI

Ileau um 3agaumn

lIeJleO HpeHO,ZIaBaHI/IH JUCHUIIJIMHBI SBJISCTCA O3HAKOMJICHUC CTy,lIeHTOB C OCHOBHBIMU
METOJJaMU U TEXHHUYECKHMMH TpueMamu udpoBoit (umsTpanuu, o6paboTku u mpeodpazoBaHUil
I/IH(l)OpMaHI/IOHHI)IX JaHHBIX B COBpeMeHHBIX I/IH(l)OpMaHI/IOHHBIX cucreMax peFI/ICTpaI_[I/II/I,
HAKOIUICHUs, OOpabOTKM W TpEACTaBIEHUs JaHHBIX, HW3YYCHHE METOJOB pealu3alud B
MH(OPMALIMOHHBIX CHCTEMax W Ha COBPEMEHHBIX IEPCOHANBHBIX LU(POBBIX yCTPONWCTBAX
3¢ (HEeKTUBHBIX aITOPUTMOB MpeoOpa3oBaHUS W aHAIH3a MH(QOPMAIMOHHBIX JAHHBIX, 0a30BBIMU
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3HaHHUSMH B 00JIACTH COBPEMEHHBIX METOJIOB 0OPa0OTKH M aHaIM3a SKCIEPUMEHTAIbHBIX TaHHBIX C
UCTIONIb30BAaHUEM MTPOTPAMMHOTO M alIIapaTHOTO O00ECHEeUeHHUs, XapaKTepU3yIomerocs: Hu(poBbIM
NPE/ICTABICHUEM U YUCICHHBIMU METOaMHU 00pPaOOTKH JIAaHHBIX.

OpntHa U3 OCHOBHBIX II€JIel COCTOUT B 0OECIIEYEHUH CTYJCHTOB MTPAKTUYECKIMH HaBBIKAMH B
pemieHnH 3agad cbopa, XpaHeHHs U 00padOTKM MHPOpPMALUU B HU(POBOM BHUJE, YTO TO3BOJIUT
BBIITYCKHUKY YCIICIIHO DPEIIaTh MIMPOKUH KiIacc 3ahad Kak B paMKaxX BBHIOPAaHHOTO HaIpaBIICHHS,
TaK ¥ B CMEKHBIX OOJACTSIX, MCHOJB3Ysl OOLIME MPUHIMIBI ONEPUPOBAHUS JAHHBIMHU B paMKax
UH(QOPMAIMOHHONW HWHQPACTPYKTYphl OOIIECTBa, 00JIaAaTh YHUBEPCAJIbHBIMA W IPEIMETHO
CIECUATM3MPOBAHHBIMA KOMIICTCHIUSIMU, CIIOCOOCTBYIOIIMMH €TI0 COIHAJIbHOH MOOWIBHOCTH,
BOCTPEOOBAHHOCTH Ha PHIHKE TPY/IA M YCHENIHOH MpogecCHOHATBHOI Kapbepe.

3aoauu — u3yunTh 0COOCHHOCTH HU(POBO 00pPaOOTKM M XPaHEHUS pPeajbHBIX CHTHAJIOB,
3G QEeKTUBHBIC aNTOPUTMBI BBIYHCICHUS TUCKpETHOro mpeoOpazoBanusi dDypwe, CBEpTKH H
U(PPOBOTO CIEKTPATBHOIO aHAJIN3a; OBJAJAeTh Oa30BBIMU 3HAHUSAMHU DPa3pabOTKU LU(PPOBBIX
YCTPOWMCTB M CHUCTEM O0pabOTKM CHTHAJOB Ha 0a3e COBPEMEHHON KOMITBIOTEPHOM TEXHUKU H
nporeccopoB udpoBoli 0OpPaOOTKH CHUTHAJIOB; OCBOUTH OCHOBHBIE METOJBI CTATUCTHYECKOMN
00paboOTKM JaHHBIX; KIACCHYECKHE MPUWIOKEHHS MpeoOpa3oBaHus HMH(OPMAMOHHBIX TAHHBIX U

Ap.

TpeGoBanus K pe3yabTaTaM OCBOEHHS JMCUUILIMHBI. [Ipomecc M3ydeHus TUCIUILIIHBI
«CoBpeMeHHbIe MeTOoAbl IHU(POBOH 00pabOTKM HH(POPMALMM» HampaBieH Ha (OpMHUpOBaHUE
AJIEMEHTOB CIIEAYIOIUX KoMeTeHIi B cooTBeTcTBUU ¢ PI'OC BO P® HanpaBieHust NoAroTOBKU
02.04.02 — «DyngamenranbHas MHGopMaTHKa U MHGOPMAIMOHHBIE TEXHOJOTHUU» U OCHOBHOM
00pa3oBaTeNbHOW TPOTPaMMBI  BBICHIETO  MPO(ECCHOHATBLHOTO O0pa30BaHMs — HAIPABICHUS
noaroroBku 02.04.02 — «PynpameHTanbHas uHpopmatuka U UHGOPMAIMOHHBIE TEXHOJIOTHI)
(Marucrepckas nporpamma: OyHmaaMeHTanbHas HHPOpPMATHKA U HHPOPMAITMOHHBIE TEXHOIOTHN):

a) yuueepcanvnbix (YK): crocoOeH OCYLIECTBISTh KPUTHUYCCKUIl aHAIM3 IMPOOIIEMHBIX
CUTYyaIliii Ha OCHOBE CHCTEMHOTO T10JIX0/1a, BeIpabaTeiBaTh crpareruto neiicteuii (YK-1); cnocoben
yIpaBJIATh IPOEKTOM Ha BCeX 3Tamax ero usHeHHoro nukia (YK-2); cmocobeH ompeaensats u
peaTu30BBIBaTh MPHOPUTETHI COOCTBEHHOM NEATEIBLHOCTH U CIIOCOOBI €€ COBEPUICHCTBOBAHMS Ha
ocuoBe camoorienku (YK-6);

0) obwenpogpeccuonanvnvix (OIIK): crniocoOeH HaxoauTh, (GOPMYIUPOBAaTH M pellaTh
aKkTyaJbHble MpOOJIEMBl MPHUKIATHONM MaTeMaTHKH, (yHIaMeHTaIbHOH HMHYOPMATUKU U
MH(OPMaLIMOHHBIX TEXHOJIOTUH (OIIK-1); croco0eH IIPUMEHSATH
KOMITbIOTEPHBIE/CYIEpKOMIIBIOTEPHBIE METO/Ibl, COBPEMEHHOE NMPOTrpaMMHOE oOecredeHre (B TOM
YHClIe OTEUECTBEHHOIO0 MPOM3BOJACTBA) JUIsl PEUICHMs 3ajady Npo(ecCHOHAIBHON AESITeIbHOCTU
(OIIK-2); crnocobeH NMpOBOAMUTH aHAIW3 MaTeMaTHUECKUX MOJeNel, co3aBaTb MHHOBAIIMOHHbBIE
METO/Ibl PELICHUS MPUKIAHBIX 3a/1a4 IPO(EeCCUOHATILHON I€ATEIbHOCTH B 001acTH UH(POPMATUKHI
u MatemaTtnueckoro moaenupoBanus (OIIK-3); cmocoben onTuManbHbEIM 00pa3oM KOMOMHHPOBATh
CYILIECTBYIOIIME HMH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTMHM JJIs pelIeHus 3ajJad B
o0mactd  NpoQecCHOHaTbHON  JAEATENIbHOCTH ¢ y4€ToM TpeboBaHMM  HMH(OPMAIMOHHON
6e3onacHoctu (OIIK-4); crioco6eH MHCTAaNIMPOBAaTh U CONMPOBOXAATH MIPOrPaMMHOE OOecreueHne
UH(POPMALIMOHHBIX CUCTEM, OCYILIECTBIATh dPPEKTUBHOE yIpaBiIeHUE Pa3pabOTKOM MpOrpaMMHBIX
cpenct u npoektos (OITK-5);

6) npogheccuonanvnuvix (IIK): crnocoben Qopmanu3oBatb U AITOPUTMU3UPOBATH
noctasneHHble 3a1a4yu (I1K-3); cnocoben Hanucath mporpaMMHBIN KOJ ¢ UCTIOIb30BAaHUEM SI3bIKOB
IpOrpaMMHUPOBAHUs, OMpeAeaTh W MaHumyiaupoBarh fdaHHbiMH (I1K-4); crmocoben ompenensts
BXO/IHBIC-BBIXOIHBIC JIaHHBIC KaXKIOr0 KOMIIOHEHTa W mporpaMmmHoro cpejactsa B menom (ITK-5);
CHOCOOEH UCIBITHIBATH CO3/IaBAEMOE MPOrpaMMHOE CpeACTBO U ero koMnoHeHTs (I1K-6); ciocoben
pa3palaThiBaTh TECTOBBIE JIOKYMEHTHI, BKIto4ass 1iaH tectupoBanus (IIK-7); cnocoben
OCYILECTBIISATh COOP NAHHBIX JJs BbIABIEHUS TpeOoBanuii k Tunooii MC B cooTBercTBHU C
TpyaoBbiM 3aganueM (I1K-10); cmocoGen pazpabarbiBaTh NPOTOTHIBI HHPOPMAIIMOHHBIX CHCTEM B
cooTBeTcTBUU ¢ TpydnoBeiM 3amanuem (I1IK-11); cmocoGeH koaupoBaTh Ha  s3BIKax
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MPOrPaMMHUPOBAaHUS B COOTBETCTBHH ¢ TpynoBeiM 3amanueM (I1K-12); cmocoben odopmisars
TEXHUYECKUE JOKYMEHTHI B COOTBETCTBUM ¢ 3amaHHbIM crangaptoM (I1K-13); cmocoben
pa3pabaTbiBaTh HKCIUTyaTallMOHHBIE JIOKYMEHTBI, aJpECOBAaHHBIE KOHEYHOMY IOJIb30BATEIIO
koMrbroTepHOM cuctemsl (I1K-14); crmocoben dopmann3oBaTh U JTOKYMEHTHPOBATh TPEOOBAHMS K
¢ynkuusam cucremsl (IIK-15); cmocoben ¢dopmannzoBaTh W JOKYMEHTHPOBATH TPEOOBAaHUS K
cucreme u moacucreme (ITK-16).

B pe3yabrare nzydyenusi y4ueOHOH IMCHUIIMHBI CTYJAEHT J0JIKEH :

3uamo:

—0 IeNAx, 3ajJadyax, MPUHIMUIAX M OCHOBHBIX HaIpaBlIeHUsAX LUGPOBOH 00paboOTKU
CUTHAJIOB Pa3IMYHON TPUPOIBI U U300PAKEHHIA;

—0 METOJIOJIOTMH CO3JJaHMsI CUCTEM IU(PPOBOIl 00padOTKH U XpaHEHHUS! CUTHAJIOB;

—3aKOHOMEPHOCTH TPOLIECCOB NMpHEMa, Nepenadd, oOopaboTKu M XpaHeHHS HH(POpPMAaLUU
Pa3IMYHON MPUPOJIBI B CIIOKHBIX TEXHUYECKUX CUCTEMAX;

—MaTeMaTHYECKUEe  OCHOBBI  aHAJOTO-IU(POBBIX  MPeoOpa3oBaHUN  HEMPEPHIBHBIX
AHAJIOTOBBIX CUTHAJIOB;

—(u3nvecKre OCHOBBI MPOIECCOB aHAJIOTO-IIU(PPOBOTO MPeoOpa3oBaHusl, BEITOIHIEMOTO B
COOTBETCTBYIOIIMX YCTPONUCTBAX;

—MaTeMaTHYECKUEe OCHOBAHMS TPEOOpa3OBaHMiA, BBINOJIHAEMBIX HAJ  CHTHAJIAMH,
MPEJICTAaBICHHBIMU B IIUPPOBOIl Ppopme;

—OCHOBHBIE METOJbl aHAJIN3a CUTHAJIOB BO BPEMEHHOM, YaCTOTHOW, NMPOCTPAHCTBEHHOW U
MIPOCTPAHCTBEHHO-YACTOTHOM 00J1aCTsX;

—0 MEPCHEKTUBHBIX HAIPABICHUIX pa3BUTUS CpeACcTB U MeTon0B LIOU;

—ponu u 3aaayu MeTo10B U cucteM LIOC B coBpeMeHHBIX HHPOPMAIIMOHHO-YITPABIISIOMIUX
¥ MTHPOPMALIMOHHO-BBIYMCIIUTENBHBIX CUCTEMAX Pa3IMUYHOI0 Ha3HAUEHUS;

—cuctembl [JOC kak o0bekTa HH(POPMAIMOHHOTO BO3JCHCTBUS, KPUTEPUEB OLIEHKHU €€
3P PEKTUBHOCTH U METO/IOB oOecrieueHus ee 3PPEeKTUBHOCTH;

—IPUHLMIBI TOCTPOCHUA ¢ (YHKIUOHUPOBAHUS MPOTPAMMHO-AITOPUTMUYECKUX U
anmnapaTHbIX CPEJCTB BBIYUCIUTEIBHON TEXHUKH.

Ymemu:

—(dopMynupoBaTb B BHJE TEOPEM M JIOKa3bIBaTh YTBEPKACHUS O MOTEHIMAIBHO
JOCTHKUMBIX OLIEHKAX BBIYUCIUTEIHHON 3P(HEKTUBHOCTH T€X WU UHBIX MeTo10B [IOU;

—(dopmanuzoBatk TpeOOBaHUS M OTpaHWYEHHUS Ha pa3paboTky cucrteMm [[OU pazmmunOoro
HA3HA4YCHMsI C HMCIOJB30BAaHUEM pAa3JIMYHBIX METOJOB MU AITOPUTMOB M COU3MEPATH pEAJIbHBIE
XapaKTEPUCTHKHU C TEOPETUUECKUMH PE3yNIbTaTaMu;

—TOJIb30BAaThCS MAaTEMATHUECKUM armaparoM HWHPOPMATHKU IS 3alUCH KOHKPETHBIX
npoueayp oopadoTku HH(GOPMALIUK U BHITOJIHEHUS UX KOJIMYECTBEHHON U KaueCTBEHHOW OIICHKU;

—IMpUMEHATh s pemieHus 3a1auy [{OW u3BecTHbIe MakeThl MPUKIAJIHOIO MPOTPaMMHOTO
oOecrieyeHus.

Bnaoemw nasvikamu:

—aHaM3a U 0OBEKTUBHON KOJMYECTBEHHON OLIEHKHM BBIYMCIUTENIBbHON 3(PPEKTUBHOCTU TEX
WJIM UHBIX METOJI0B U anroputmoB LIOU;

—METOJJaMH  MaTeMaTHYeCKOro OIMCaHUS aJrOpUTMOB MpeoOpa3oBaHHs HU(POBBIX
CUTHAJIOB;

—(dopmanbHOW TOCTAHOBKM W pelieHus 3amadu noctpoeHust cucreMm [[OU pazmmanoro
Ha3HAYCHHS;

—IMPOTpaMMHUPOBAHUS TIPOIEAYp 00pabOTKM WH(OpPMAIMA M TPAMOTHOTO HCIOJIb30BAHUS
BO3MOXXHOCTEH BBIYMCIMTEIBHON TEXHUKM Ui pElIeHUs KOHKPETHBIX 3ajad  o00paboTKu
uH(pOpMaLIUH.
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4.  COILEPXAHMUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3AIIMU YYEBHOI'O

ITPOLOECCA

IHopsaakoBblii HOMEp U
TeMa

KpaTKOQ CoaepKaHuE€ TEMbI

Cooeprcamenvuvtit Mooyns 1

Tema 1. Begenue.
[IpobGnemaTuka,
OTIpe/ICIICHUSI.

Kpatkoe conepxxanue u 3amaun  Kypca. OOmue ITPUHLIMIIBI
nojaydyeHuss uHPOpManmMu B HccienoBaHusAX. [Ipemmymectsa
IUGPOBBIX ~ METONOB  O0pabOTKM  cuUrHayioB.  [Ipumepsr
PAaKTHYECKOTO MPUMEHEHHUSL.

Tewma 2. Ilonsarue nudponoit
00pabOTKH CUTHAJIOB

[Tonsitne undppoBbix curHanos. [IpumMeHeHne HHUPPOBBIX METOOB
00pabOTKM CHTHAJIOB. ATINapaTHbIE W HPOTrPaMMHBIC CpEICTBA
1 poBoil 00pabOTKK CHTHAJIOB.

Tema 3. Ananoro-uudpossie | [IpeoOpa3zoBanre  aHAIOTOBOTO  CHUTHaIa B IH(POBOA.
U I poaHaIOrOBbIe Juckperuszanusi HU3KOYACTOTHBIX M TOJIOCOBBIX  CHUTHAJIOB.
npeoOpa3oBaHus OnHOponHOE W HEOJHOPOJHOE  KBaHTOBaHWE. Hanoxenwue
cnekTpoB. [IpeobpazoBanue 1uppoBoOro curHansa B aHaJI0roBbII

Tema 4. Meronbl u Conepxanne 1udpoBoli  00paboTku  curHaioB. OCHOBHBIE
aNropuTMBbI HU(POBOH HampaBlIeHUs, 3aJa4ydl M QJITOPUTMBI LHUQPPOBO 0O0pabOTKHU
00pabOTKM CUTHAJIOB CUTHAJIOB.

Tema 5. IIpeobpazoBanue Psn Dypse. [IpeobpazoBanue Dypse. JuckpetHoe
Dypse. npeodpazoanue  Dyppe  (AIIPD). CpoiictBa  AUCKPETHOTO

npeodpasoBanuss Pypwe. [lepuoauueckas U Kpyropas CBepTKa.
[Ipsimoit meron Beruucnenus A110.

Tema 6. boicTpoe
npeoOpazoBanne Oypne

Brictpoe npeobpazoBanue Dypre (BIID). BIID ¢ peunmanueii Bo
BpemeHHoi oOmactu. BII® ¢ genmmaryeid B 4acTOTHOW 0OIacTH.
Kocunyc-npeodpazoBanue.

Tema 7. z-ipeoOpazoBaHue

CgoiictBa z-nipeoOpazoBanus. [I[pumenenue z-nmpeoOpa3zoBaHus.

Tema 8. BeiiBier

HenpepriBHOe BeiiBieT-nipeodpa3oBanue. Pa3pelienue no BpeMeHu

npeoOpa3oBaHue " 4acToTe. BeiiBneT-cunres. Huckpernoe BEUMBIET-
npeoOpazoBanue. [I[puMeHeHne BelBIeT-aHAIN3A.

Tema 9. Koppensiius u Bzaumnas koppensius  u  aBTokoppersanus.  KoadduiumeHt

CBEpTKa KOpPEJSAINN, HOPMUPOBKA Koddduimenta koppensiuuu. OyHKIUS
koppensiuuu.  beictpas  koppensauus. Ceeptka. KpyroBas wu

JUHEWHas cBepTka. BbluncineHue JHHENHHON (ameprognuecKoi)
CBepTKH. JIMCKpeTHas CBEpTKAa M METOJAbl €€ BbIYHMCICHUS.
OO6parieHue cBepTKH, UIeHTU(UKALNS CUCTEMBL. bpicTpas cBepTKa.

Tema 10. Ouenka u a"Hanus
CIEKTpa.

Omuenka cniexktpa npu oMot bII®. Meroa nepuogorpamm, MeTOT
MOJU(UIMPOBAHHBIX MEPUOAOTPaMM. AMIUIMTYAHBIM U (Pa30BbIif
CHEKTPbI, CIEKTP MIOTHOCTU MOIIHOCTH. OlIEHKa CIIEKTpa METOJOM
koppensiuu. LludpoBoit crnekTpanbHbIl aHanu3. PerpeccuoHHBIN
aHaJIN3.

Tema 11. IlepuogorpamMMHas
OLIEHKA CIIEKTPa MOIIHOCTH.

[lepuonorpammHas  OlleHKa CHEKTpa MOIIHOCTU. (OKOHHBbIE
dbyHkMu W wX cBoicTBa. [lapasuTHas amMIUTUTyIHAS MOTYJISITUS
cnekTpa. Meron MoAM(PHUIMPOBAHHBIX TMepuogOTpaMM. Merton
biskMana 1 ThIOKH OLIEHKH CIIEKTPATbHON IITIOTHOCTH MOITHOCTH.

Tema 12. udpossie
GbuIBTpHI 00padOTKH
OJTHOMEPHBIX CUTHAJIOB.

OOmast xapakTepucTuka IHUPPOBBIX (GMIBTPOB. DUIBTPHI €
KOHEUYHOW ¥ OECKOHEYHOH WMITYyJIbCHBIMH XapaKTEPUCTHKAMH
(KUX-¢punptpet  u  BUX-¢unstpsl).  HepekypcuBHble U
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pekypcuBHble nU(pPOBBIC  GUIALTPHL. MMmynbcHas — peakums
(GuIbTPOB. IlepenaTounsie ¢byHKIMK ¢GUIBTPOB. Z-
npeoOpa3zoBaHue. YceroitunBocte  GuiabTpoB.  YacToTHBIE
xapakTepucTuku (unbpTpoB. dazoBas W TpymmoBas 3aaepiKKa
curHagoB. CTPYKTypHBIE CXeMbl IU(POBHIX (PUIBTPOB

Tema 13. ®@uibTpsl
CrIa)KMBAaHHUSA CUTHAJIOB.
MeTtoa HaMMEHBITHUX
KBaJpaToB.

OWIBTPHI CTIIAKUBAHUS CUTHAIOB. METO/T HAMMEHBIITUX KBAJPaTOB
(MHK). ®wiptpet MHK 1-ro, 2-ro m 4-ro mopsaka. Pacder
kodpdunineHToB (GUIbTPOB. VMITyJIbCHBIE PEaKIMU U YaCTOTHHIE
XapaKTEPUCTUKU (buIbTpOB. Moaudukarm (bUIBTPOB.
Ontummszanusi  criuaxwBaHus. Pacder mpocToro  muQpoBOTO
(GUIbTpa 10 YaCTOTHOM XapaKTEPUCTHKE.

Tema 14. ®@unbrpanus
CIIy4aifHbIX CUTHAJIOB.
BecoBbie GpyHKImH.

Coxpanenue npupopl curHana. Matemaruueckoe oxuganue. Kop-
peIsMOHHBIE COOTHOIICHHS. CIIEKTPbl MOIIHOCTH CHUTHAJIOB.
Jlucriepcusi BBIXOJHOTO CUTHaja. YcuieHHe IIyMoB. DyHKuus
KOTEPEHTHOCTH.

BecoBbie ¢ynkiuu. Seinenue ['uO6ca. Ilapamerper 3ddekra.
[MocnenctBust ans mpaktuku. Hedtpanusanus senenus ['mb6ca.
OCHOBHBIE BECOBBIE ()YHKIHH

Tema 15. CneuunanbHble
METOBI 00pabOTKH
CHUTHAJIOB

AnantuBHas ¢uiabTpauus UUQPPOBBIX TaHHBIX. J{EKOHBOIIOIMS
U(POBBIX CHUTHAIOB. ATMPOKCHMAIUS CUTHAIOB W (DYHKIUH.
Perpeccusi. Menuannast GpuibTpalsi CUTHaJIOB.

TemaTn4yecku niiaH

Coaep:xarejbHbIH MOAYJIBb 1
KonunyecTBo yacoB
Ounas ¢opma o0yueHus 3aounas popma oOyuenust
B T.4. B T.U.
R
5} oS ?2 ) [} ?3 ?S
Ha3Banus cogepikarejbHbIX s| 3|5 = S| 3 |= =
= © 2| | = © ] an =
MoOJyJieH U TeM 5 S8 %2552 5 = 3 %gggg
Q gl E| &R 29 o = 2 SR 2 R8
m < = s |8l e m < = < vl d v
| B olo &Y B = = o | o &8 o
SBlY|S = S| Q8|S =
gl s|=s = o < = =
O = O S
Beenenue. [IpobnemaTrka
! P : 121 2| 9
OTpeIeNICHUsI.
[TonsiTue ungpoBoit 06paboTkH
12 | 1 219
CUTHAJIOB
AHaznoro-u¢poBblie U
1 poaHaIoroBbie 12 | 1 219
npeoOpa3oBaHMs
MeToabl ¥ aNrOpUTMBI
uppoBoit 00padoTKH 12 | 1 219
CHUTHAJIOB
ITpeobpazoBanne Dypoe. 12 | 1 21 9
Brictpoe npeobpazoBanue
12 | 1 21 9
Dypee.
Z-npeobpa3zoBaHue 12 | 2 41 6
BelipneT npeoOpa3oBaHue 12 | 1 2|1 9
Koppensius u ceepTka 12 | 1 21 9




OrneHKa ¥ aHAJIU3 CTIEKTpa. 12 | 1 219
ITepuogorpammHast oLieHKa 12 1 2 9
CHEKTPa MOIIHOCTH.
[udpossie GUIBTPEI
00pabOTKH OTHOMEPHBIX 12 | 2 41 6
CUTHAJIOB.
OWIBTPHI CriaKUBaAHUS
curHanoB. Meron HaumeHbpImx | 12 | 2 4| 6
KBaJIpaToB.
OwIbTpanys crydaitHbIX 12 |1 2| 9
curnanoB. BecoBble pyHKINH.
CrenuanbHbIE METOIBI 12 |1 51 9
00pabOTKH CUTHAJIOB
Hmozo
no codeprcamenbHOMy 180 | 18 36 | 126
Mmooy 1
Bcezo no oucuuniune 180 | 18 36 | 126

5. METOAUYECKHUE PEKOMEHJIALIUH JJUISI MPOBEAEHUA
JIEKIHMOHHBIX, IIPAKTHYECKHUX U IABOPATOPHbBIX 3AHATUHU

TeMbl JIeKIHOHHBIX 3aHATHH

o Konuuecmeo
wn Ha3zeanue memui 4ACO
1 |Beenenue. [IpoGnemaTrka, onpeaeacHusI. 1
2 [[Tonsitue mudpoBoit 00pabOTKH CUTHATIOB 1
3 |Ananoro-mudposkie U 1UGPOAHATOTOBBIE MPeoOpa3OBaAHUS 1
4 MeToabl U aropuTMBbI IU(GPOBOH 0OPaOOTKU CUTHAJIOB 1
5 [[IpeoOpazoBanue Dypne. 1
6 [boicTpoe npeoOpa3oBanue Dypoe. 1
7 |z-npeoGpa3oBaHue 2
8 [BeiiBner nmpeoOpa3oBaHue 1
9 [Koppensuus u cBepTKa 1

10 |OueHnka u aHANIU3 CIIEKTpA. 1
11 |[TepuonorpaMMHasi OIleHKa CIIEKTPa MOLIHOCTH. 1
12 |[{udpossie GrIbTPEI 00paOOTKH OJTHOMEPHBIX CUTHAIIOB. 2
13 |®unbTphI CriuaXuBaHUS CUTHAJIOB. MeTOl HANMEHBIIINX KBAJIPATOB. 2
14 |®unbTpanus ciydaliHbIX CUTHAJIOB. BecoBble pyHKIMH. 1
15 |CneuuanbHble MeTO/IbI 0OpaOOTKH CUTHAIOB 1
BCEI'O 18
Tembl J1a00paTOPHBIX 3aHATHI
Ne Konuuecmeo
wn Has3zeanue memut wacos
1 |Beenenue. [IpoGnemaTrka, onpeaeiaeHusl. 2
2 [[Tonstue nudpoBoit 06pabOTKH CUTHATIOB 2
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3 |Anamoro-mudpoBsie 1 MUPPOAHATOTOBIC MPEOOPa3OBAHUS 2
4 |Metoasl ¥ aNTOPUTMBI IUPPOBOH 0OPAOOTKH CUTHAIIOB 2
5 [[IpeobpazoBanne Dypoe. 2
6 |beicTpoe npeobpazoBanue Dypne. 2
7 |z-npeobpazoBanue 4
8 [BeiiBner mpeobpazoBaHue 2
9 |Koppensuus u cBepTKa 2
10 |OueHka u aHAIH3 CIIEKTpA. 2
11 [[IepmomorpamMmHasi OLEHKA CIIEKTPA MOIIHOCTH. 2
12 |[{udporsie puabTpbl 0OpaOOTKH OJHOMEPHBIX CUTHAJIOB. 4
13 |®unbTphl CriaXuBaHUs CUTHAJIOB. MeTOl HAMMEHBIIINX KBAJIPATOB. 4
14 |®unpTpanus ciydaiiHbIX CUTHAJIOB. BecoBbie pyHKIIMH. 2
15 |CneumanbHbie METOIBI 0OPAOOTKH CUTHAJIOB 2
BCEI'O 36
6. METOAUYECKHUE PEKOMEHJIAIIUY 11O OPTAHU3ALIAN
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
Opranuzanus caMocTosITeIbHOI padoThl CTYICHTOB
o Koauuecmeo
i Ha3zeanue memoi waCos
1 |[Beexnenwme. [IpoGiiemMaTuka, onpeaencHus. 9
2 [[Tonsitue udpoBoit 00pPaOdOTKU CUTHATIOB 9
3 |AHamoro-mudpoBbic 1 MUPPOAHATIOTOBBIC MPEOOPa30BaAHUS 9
4 |Metozsl U aNTOPUTMBI IU(PPOBOK 0OPAOOTKH CUTHAIIOB 9
5 [[IpeobpazoBanue Dypre. 9
6 [boicTpoe npeoOpa3oBanue Dypoe. 9
7 |z-npeoGpa3oBaHue 6
8 [BeiiBner mpeobpa3oBaHue 9
9 |Koppensmus u cBepTKa 9
10 |OueHka 1 aHAJIH3 CIIEKTpA. 9
11 [[IepumogorpamMmHast OI[EHKA CIIEKTPA MOIIIHOCTH. 9
12 |[{udpossie GrIbTPEI 00paOOTKH OJTHOMEPHBIX CUTHAIIOB. 6
13 |®unbTphI CriuaXuBaHUS CUTHAJIOB. MeTOl HANMEHBIIINX KBAJIPATOB. 6
14 |@unpTpanys cay4aiiHbIX CUTHAJIOB. BecoBble pyHKIMM. 9
15 |CnenuanbHble METOIbI 00PaOOTKH CUTHAJIOB 9
BCEI'O 126

7. NHIANBUAYAJIBHBIE 3A TAHUSA

WnauBuayanbHble 3aJaHUs BBIAAIOTCS 10 Mepe HEOOXOAMMOCTH C IENbI0 TOBBICUTH
yCIIeBaeMOCTh CTYAEHTA (B T.4Y. JIMKBUJAIMS 3a0JKEHHOCTU IO OMpPEICIEHHBIM TeMaM) HIU C
nenbto Oosiee TIIyOOKOTO M3y4eHHs JUCHUIUIMHBI YCHEIIHBIMHU CTyAeHTaMu. Pa3zpabarbhiBaroTcs B
WHJUBUIYaJIbHOM IIOPSAKE B 3aBUCUMOCTH OT CTEIIEHU ITOATOTOBKU CTYICHTA.

[IpuMepsl HHIMBUAYAIBHBIX 3a/1aHUMN.
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1. OpranuzoBaTh cOOp TaHHBIX C aHAJOTOBOT'O BX0JIa aHAIOTO-IIM(POBOTO MpeodpazoBaTes
(ALLIT). PeanmuzoBathk B nHTEpdElice MOJIb30BaTENSI MTPOTPaMMbl BO3MOKHOCTh U3MEHEHHS YaCTOTHI
JTUCKpeTH3aliy, pa3Mepa coOupaeMoro OJIOKa JaHHBIX, Pa3pAIHOCTH KBAaHTOBAaHHUS BXOJHOTO
CUTHaJIa, BbIOOpa KaHalla mpeoOpa3oBaHus B Cilydae MHOTOKaHAIBHOTO cOopa.

2. PazpaboraTh TpPOrpaMMHBIA MOAYJNb, OCyHIeCTBILIIOMUN Dypbe-npeodpazoBanue
BXOJHBIX CHUTHaJI0B MeToaoM beictporo Ilpeo6pazoBanus @ypre (BIID). B xauecTtBe BXOIHBIX
apaMeTpPOB HCIIOJIb30BaTh IHU(PPOBBIE CUTHAIIBI, CHHTE3UPOBAHHBIE POTPAMMHO, WJIN 3allCaHHbIE
¢ ananoroBoro Bxoaa AIIIl. B kauecTBe BBIXOJHBIX MApPaMETPOB JOJKHBI (UTYPHUPOBATh
AMIUTUTYAHBIA U (a30BBIi CIIEKTPHI CUTHAJIOB U CIEKTpP IUIOTHOCTH MOITHOCTH. IIpexycmoTpeTs B
uHTepdeiice mporpaMMbl BO3MOXKHOCTh M3MeHeHus pa3Mepa Onoka BII®D u meperpynmnupoBku
pe3ynbraroB BIID.

3. Pazpabortath mNpOrpaMMHBI MOAYJb, OCYIIECTBISIOIUN (QUIBTpPaLNI0 HU(POBOrO
CHUTHAJIa B YaCTOTHOW OOJIACTH MyTeM YJaJeHHsI U3 CIIEKTpa CHTHajla COOTBETCTBYIOIIUX YacCTOT.
WuTepdeiic mporpammbl JOHKEH oOecnedyuBaTh BBHIOOP I'PaHUYHBIX YacTOT JJIS TPEX PEKUMOB
paboTbl punbTpa: QUIBTP HU3KUX YacTOT, (GHIBTP BBICOKHUX YacTOT, MOJOCHOMPOMYCKAIOUIMA U
nojiocHO3arpakaaromuii. PaboTy ¢uubTpa mnpoBepUTh Ha MpUMEpPEe CHUHTE3UPOBAHHOTO WIIU
3aMMCcaHHOTO ¢ aHamoroBoro Bxoja ALl curnana.

4. PazpaboTarh mnporpamMmy, BBIYHUCISIONIYI0 (GYHKIUIO KOPPEISAIUN MEXIY JIBYMs
CUTHaJIaMH. Bpluncienne Koppesiiuy JOJKHO OCYIIECTBISIThCS KaK IyTeM MPsIMOTO BBIYUCIICHUS,
TaK U METOJIOM ObIcTpoi Koppesuu. Mutepdeiic mporpaMMbl TOKEH coAepkaTh HHPOPMAIIHIO O
BPEMEHHU BBIYHMCIICHHS KOPPEISIIUU TeM M MHBIM criocobom. [Iporpamma nomxHa obecrieunBaTh
BO3MOXXHOCTh pacuera (YHKIUU KOPPENAIMHU JBYX Ppa3IM4YHBIX BEKTOPOB JaHHBIX U
ABTOKOPPEISIIUOHHYIO (DYHKIHIO OHOTO BEKTOPA JAHHBIX.

5. Pa3pabotarh mporpammy OIEHKU CIEeKTpa Hu(poBOoro curHaiga. B mporpamme AOIKHBI
OBITh peaJIn30BaHbl METO/IbI IEPUOIOTPAMM, MOJU(PUIMPOBAHHBIX IEPHUOJOTPAMM, PACUET CIIEKTpa
curHana u3 GyHKOUM aBTOKoppensuud. [Ipu oleHke chekTpa cieayeT MNpeayCMOTpPETh
BO3MOXXHOCTh IIPEJIBAPUTEIBLHOIO B3BELIMBAHUS BXOJHOIO CHUTHaja IpU IOMOILIU Pa3IUYHBIX
BPEMEHHBIX OKOH. B KauecTBe BXOJHOTO CHTHalla MOKHO HCIOJIb30BaTh Kak MPOTrPaMMHO
CHUHTE3UPOBAHHBIN CUTHAJI, TAK U 3aIIMCAHHBIN ¢ aHamorosoro Bxoaa ALIIL.

6. Pazpaborats nporpammy cunTe3a 1udpoBoro curnaia. UurepdeiicHas yactb nporpamMmbl
JOJDKHA  COJEpKaTh  dJJIEMEHTHl  YINpaBICHUS YacTOTOW  JHUCKPETU3alUH, Pa3psAHOCTBIO
kBaHTOBaHUs. CUTHall JOMHKEH MPEACTaBISATh COOOM CyMMYy TapMOHHUYECKHX COCTAaBIISIOMIMX C
pa3IMYHOM aMIUIMTYOM, YacTOoTOM M HayaibHOM (a3ol, M IIYMOBOH COCTaBJISIOLIEH.
Bocrnonb3oBaBmnuch MpPOrpaMMHBIM  MOJYyJIEM U3 3aJaHus 5 NOpoaHAIU3UpPOBaTh H3MEHEHHE
CIEKTpa CUTHaja B 3aBUCUMOCTU OT YacTOThI JAUCKpeTu3auuu. VI3MeHssl 4acToTy IUCKpeTH3aluu
no0uThes AP PeKTa 3epKaTUPOBAHUS YACTOT.

7. Pa3paboTaTh mporpaMMmy Mo pacdeTy THMCTOTpaMMbl M300paKE€HUsI, TIPEJICTABICHHOTO B
rpagauusx ceporo u B RGB-pexxume. PeannzoBark B mporpamMme BO3MOXHOCTh KOPPEKTHUPOBKH
TUCTOIPaMMBI T10 SIPKOCTH U 110 I[BETOBBIM KaHaJlaM B OT/I€JIbHOCTH.

8. Pazpaborare mporpammy NpOCTPAaHCTBEHHOW (GUIBTPAIIMN H300paKeHHs: yaajcHHe
IIyMa, MOBBIIIEHUE PE3KOCTH. Y JaJIeHHWEe IIyMa pealu30BaTh MOCPEACTBOM MEAMAHHOIO (UIbTPA,
¢wibTpa cKomb3simero cpeaHero. IloBblmieHHMe pPe3KOCTH  OOECHEUUTh  HUCMOJIb30BaHUEM
muddepernmansHoro guiastpa Jlamiaca.

9. Pazpabortate mnporpamMMmy JByMepHOro IpeoOpa3oBaHus @Pypbe NPUMEHUTENBHO K
bunpTpau “300pakKeHU B 4acCTOTHOM oOsactu. B mporpamMme mpemycMOTpeTh BO3MOXKHOCTH
W3MEHEHUS TPAaHUYHBIX YaCTOT JUIsl GUIBTPOB CIEAYIONIEro TUMA: GUIBTP HUKHHUX YacTOT, PHIBTP
BBICOKHX YacTOT, MOJIOCHOTIPOITYCKAIOIMIHNKN (GUIBTP, MOJ0CHO3arpaxaaronui Guistp. Mcnonb3ys B
Ka4yeCcTBE TECTOBOI0 M300paKEHHsI IEPUOTUUECKUE CUCTEMBl KOHIIEHTPUYECKUX KOJIEL, PELIETKH U
«IIaXMAaTHOM JOCKM» MPOAaHAJIU3UPOBATh Ipolecc (QUIbTpalUU >3JIEMEHTOB H300pakeHUuN ¢
ONpeIeICHHBIMU MPOCTPAHCTBEHHBIMHU YaCTOTaAMU.

10. Pa3zpabGoraTe mnporpamMmy, MO3BOJISIIONIYI0 OCYIIECTBIATH MPeoOpa3oBaHUE TamMMa-
KPHUBBIX H300pa’keHUs: CTENICHHOE, JTOrapu(pMUUECKOe, U3BJICUCHNE HETaTHBA.
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8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIAU

1. C xakuM MUHUMAJIBHBIM IEPHOAOM CJEIyeT OCYLIECTBISATh BHIOOPKH HEMPEPHIBHOTO
rapMoOHHUYECKOro curHajsa Ha yacrtore 10 I'u? IlpowutrocTpupoBaTh MNpoLECC TUCKPETHU3ALUU
TaKOro CUTHaja rpaduuecky.

2. Kakoif yacToTe B CHEKTpe aHaJOrOBOTO CHUTHAjla COOTBETCTBYET T'apMOHHUYECKas
cocrasisiromas Ha yactore fp = 2 k['11 B crieKTpe JUCKPETHOTO CHTHAJA, TIOJIyYSHHOTO B PE3yJIbTaTe
JaMcKpeTusauu ¢ 9actotod fp = 6k['1, mpu yclIoBHH, YTO B HCXOJHOM aHAJIOTOBOM CHIHAJe
rapMOHHMYECKasi COCTaBJISIFOIIas ¢ 4acToToil f, orcyrcTByer? OOBSICHUTh NPUYMHY HAOJII0aeMOr0
s dexra.

3. Ucnonp3ys npeAcTaBlieHUE O Pa3jIoKEHUH IIPOU3BOJIBHOIO NEPUOANUYECKOTO CUTHAIA Ha
FapMOHHYECKHE COCTABJISIIOIINE, CHHTE3UPOBATh CUTHAJIBI: MEaHJIp, MHJIO00Pa3HbIN, TPEYTrOJIbHbBIE
uMnynbehl. [Ipoananu3upoBaTh 3aBUCUMOCTH (DOPMBI CHTHAja OT YMCIIA TapMOHUK. Pe3ynmbTarhl
npenctaButh B (popme oryera. OOBSICHUTH HalWYHE WM OTCYTCTBHE KOCHHYCOMIAJIbHBIX U
CHUHYCOM/IAJIbHBIX YJICHOB B ITOJIyYE€HHBIX Psiax.

4. 3amucatb pan Dyppe u KodhdumueHTH psga DPypre B TPUTOHOMETPUUECKON U
AKCIIOHEHIIUAJILHOM (hopMme.

5. HUcnonb3ys anroputm ObicTporo mnpeoOpazoBanus Dypbe BBIYHCIUTH JIUCKPETHOE
npeoOpazoBanne Dypne mocnenoBarensHocT [1, 1, 0, 1, 0, 1, 1] u obparHOE TpeoOpazoBaHme
®ypbe monyueHHOro pe3yiabTara. CpaBHUTH HCXOJHYIO pEaM3alli0 C Pe3ydbTaTOM OOpaTHOTrO
npeobpazoBanus Oypoe.

6. PaccunTaTh KpyroByro M JMHEHHYIO KOPPEJSIIUU IBYX MocheaoBaTenbHocTen (2, 5, 7, 1,
8, 9] u [3, 5, 1, §]. Beruucinurh HOpMHUPOBAHHYIO KOPPEISALMIO JAHHBIX MOCIEI0BATEIHLHOCTEH U
CPaBHHUTbH PE3YJIbTATOM, MTOJYUEHHBIM Ha TIEPBOM JTarle.

7. Bpluncnuth (QYHKUUIO KOPpENISLMHU JABYX CHHYCOMJAJIBHBIX CHUTHAJOB OJIMHAKOBOM
YacTOTHl MPHU PA3TUYHBIX B3aUMHBIX (ha30BbIX 3ajepikkax. CrenaTh TOXKE AN CHHYCOMAATbHBIX
CUTHAJIOB, MOAYJIMPOBAHHBIX OJUHOYHBIM IPSIMOYTOJIBHBIM MMITYJIbCOM. BBIUHMCIUTD KOPPEIALUIO
JBYX UMIYJIbCHBIX CUTHAJIOB MIPH PA3IUYHON BPEMEHHOM 3a/1ep)KKE MKy UMITYIbCAMHU.

8. M3o0paxeHne CHHYCOMAAIBHON PEHIETKH CTPOHUTCA OO0BEKTHBOM B rmiockoctu I13C-
MaTpulibl. Kakum omkeH ObITh MPOCTPAHCTBEHHBIM MEPHOJ U300paKEHUSI PEHIeTKH, YTOOBI €ro
MOXHO ObuTO paspemuth npu momoimu [13C cencopa pasmepom 4.76 mm X 3.57 mm, 1024 x 768
nuKcenen?

9. Ucnonb30BaTh (PUIBTP CKOJB3SIIErO CPEIHEro JUIsl MOJABICHUS IIyMa B M300pakKeHUH,
[0CJI€ Yero MCroib30BaTh (punbTp Jlamnaca Ui MOBBILIEHUS PE3KOCTH M300paxeHus. [ToMeHATH
OUYEepEeIHOCTh ONEepalliii U CPAaBHUTH PE3YIbTATHI.

10. OOBSACHUTH CMBICH OTPULATEIBHBIX IPOCTPAHCTBEHHBIX YacTOT B Pypbe-oOpasze
M300paxeHusl.

11. CxoJIBKO CyIIECTBYET PA3IMUHBIX OTTEHKOB CEPOro LBETa B TakOM IpocTpaHcTBe RGB,
B KOTOPOM Ka’kKJasi I[BETOBAsi KOMIIOHEHTA KOJUPYETCs 8 pa3psiaMu.
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9.  OBPA3EIL MOAYJBHOI'O KOHTPOJIA

TOY BIO «IOHEIKHA HALIIMOHAJILHBI YHUBEPCUTET»
(DaKy.]'II)TeT MATCMATHUKU U I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTUH

Hanpaenenue noocomosxu: 02.04.02 — «@ynoamenmanvnan ungpopmamura u UT»

Maeucmepckas npoepamma: DynoamenmanvHasa uHgopmamuka u
UHOpMayuoHHblE MEXHOI02U

IIpoepamma noocomosku: akademuueckan mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna Coepemennvie memoowvl yughpoesoii

oopadomku ungopmayuu

MOAYJIbBHASA KOHTPOJIBHASI PABOTA
BAPUAHT Nel

1. Kakoif yacToTe B ClIieKTpe aHaJOrOBOIO CHTHAala COOTBETCTBYET FapPMOHUYECKAsI COCTABIISIFOIIAS
Ha dyactote f,=2 k[ B cHeKTpe MAHMCKPETHOrO CHUTHANIA, MOJYYEHHOTO B pPE3yJbTare
JIMCKpeTu3auu ¢ 4actotod fp = 6k['1, mpu yclIOBHM, YTO B HCXOJHOM aHAJIOTOBOM CHIHAJe
rapMOHHYECKas COCTapsiromas ¢ yactotor fy, orcyrctByer? OOBACHUTH MPUYHHY HAOJII01aEMOTO
s dexra.

2. OOBSICHUTH CMBICII OTPUILATEIbHBIX IPOCTPAHCTBEHHBIX 4acTOT B Pyphe-00paze u300pakeHusl.
3. 3ammcate psag Dyppe u  kKodpbunueHtsl psga Dypbe B TPUTOHOMETPUUYECKOM U
AKCIIOHEHIIUAJILHOM (hopMme.

YTBepxkaeHo Ha 3aceganuu kapeapel [IM u TCY  31.01.2020 r., npotokosa Ne 7.
3aBenyromuii kageapoit J.B. IlleBnos
IIpenonaBareins J.B. llleBnio

KpuTepnn OUHCHUBAHUS MOAYJBHOI'0 KOHTPOJISA

Homep 3a0anusn Koauuecmeo oannoe
1 15
2 15
3 20
Bcezo 50

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3AMeEHY

1. OTnnune aHaIOroBOro v LUGpPOBOro CUrHanoB. [IpenmyiecTBa U HEOCTATKU UPPOBBIX
METO/I0B 00pa0OTKM CUTHAJIOB B CPABHEHUH C aHAJIOTOBOW 00pabOTKOA.

2. luckpeTusanys aHaJIoroBoro curuana. Teopema orcuetoB. HanoxxeHue criekTpos

3. KBaHTOBaHMEe IUCKpETHOro curHama. OAHOPOJHOE M HEOJAHOPOAHOE KBAaHTOBAHME.
Bri6opka ¢ 3amacom 1o yactore.

4. lludpo-ananoroBoe npeodpazoBanue. THTEpHoaATOp HYIEBOTO MOPSIKA.

5. Pan @ypbe u npeobpazoBanue Dypbe. CpoiicTBa mpeobpazoBanus Pypne. Kocunyc
npeobpazoBaHue.

6. IIpeoOpazoBanue @Dypbe JAUCKPETHBIX  cUTHaJIOB. CBOHCTBAa  JHUCKPETHOTO
npeobpazoBanus Oypoe.

7. Beictpoe nmpeobOpazoBanue @ypbe. Anroputm «6aboukay. Jlenumanus BO BpEMEHHOW U
4acTOTOM 00JacCTsIX.

8. z-mpeobpazoBanue. ColicTBa z-ipeoOpa3oBanus. [IpuMenenue z-nmpeodpazoBaHMmsL.
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9. Tlomarue o BeiiBreT mnpeoOpa3oBanuu. HempepplBHOE H JUCKPETHOE BEHBIET
npeoOpazoBanue. [IpeobpazoBanune Xaapa. CBsi3b MaciTadba v YaCTOTHI.

10. TloHsTHE KOppPENSIUU JBYX OJHOMEPHBIX CHTHAIOB. KO3(QQPUIMEHT KOppesium.
Oyukuus koppensuud. HopmupoBanue QyHkuuu xoppensuuu. Meton ObICTporo pacuera
KOPPEJSLHU.

11. Cseprka. HWmnynbcHas  XapakTepucTuka cucTteMbl. OOpaimieHue  CBEPTKH.
Wnentudukanus cucremsl. Crienoe ooparienne cBepTku. Kpyrosas v TnHelHas CBEpTKa.

12. Onenka crnekrtpa. Jlucnepcus u cmenieHue oueHkH. CHEeKTp AUCKPETHOrO CHUrHaja.
[IpoOneMbl CIEKTPAIBHOTO aHAJIM3a KOHEYHBIX peau3aliil JTUCKPETHBIX CUTHAJIOB.

13. IlepuomorpamMmmpl. MoauduImpoBaHHbIC TEPHUOIOTPAMMBI. AMIUTUTYIHBIN B (pa30BbIi
cnekTpbl. CeKTp MII0OTHOCTH MOIIHOCTH. Teopema Bunepa-XuHuuna.

14. JIsymepHble guckperHble curHaibl. CTpykTypa 1UdpOBOTO  U300paKCHHS:
MOHOXpoMHoOro, B nanutpe RGB, nnnekcupoBaHHOrO.

15. et B nudpoBoM mzobpaxkeHuu. L[BeToBbie mpocTpaHcTBa. L[BeTOBBIE KOOPAMHATHI.
[lepexoa Mex Ay IBETOBBIMU MOJICIISIMHU.

16. IIBeToBas moaens RBG.

17. LiBeroBas moxenr CMYK.

18. LiBeToBas moxens HIS

19. LigeroBas moxens CIELAB.

20. I'ucrorpamma nzobpaxxeHus. ' uctorpaMMHublie npeoOpa3oBaHMUs.

21. IIpeobpa3oBanue n300pakeHU B IPOCTPAHCTBEHHOM 00JacTh. I'pasineHTHBIE PUIIBTPBI
u ¢unbTpsel Jlannaca. Menuanusiii GuiIbTp U QUIBTP CKOJB3AILIETO CPEAHETO.

22. TlpeoOpa3oBaHue HM300paXCHWI B YacTOTHOW oOiactu. J[BymepHoe mpeoOpa3oBaHHE
®ypre. YactoTHas QuuiibTparus u300pa>keHui.

23. Anroputmbl cxatusi uzoOpaxenuil. Cxxarue 6e3 norepp. CxaThe ¢ MOTEPSMHU.
CranpapTsl cKaTus.

24. bunapuzauus wuzoOpaxenuit. Omnepauuu aunatanud #u  3po3un. Ckenerusarus
HU300paKeHHUS.

25. Koppensiiusi TBYMEPHBIX CHUTHAJIOB. KOppEeNSIMOHHBI aHamM3 W300paKCHHI.
Pacno3znaBanue o6pasos.
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IOy BIIO «JIOHEIKAI HAIITMOHAJIbHBIA YHUBEPCUTET»
@DakynpTeT MaTeMaTUKHU U HH(GOPMAIIMOHHBIX TEXHOIOT Ui

Hanpaenenue noocomosxu: 02.04.02 — «@ynoamenmanvnaa ungpopmamura u UT»

Maeucmepckas npoepamma: DynoamenmanvHasa uHgopmamuka u
UHOpMayuOHHbIE MEXHOI02U

IIpoepamma noocomosku: akademuueckan mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna Coepemennvie memoovl yughpoesoii

oopadomku ungopmayuu

BUJIET Nel
Otnuuue aHanoroBoro M HUQpPoBOro curHanoB. [IpeumyiecTBa U HEAOCTATKU IU(PPOBBIX
METO0B 00paOOTKN CUTHAJIOB B CPAaBHEHHUH C aHAJIOTOBOM 00pabOTKOM.
IIpeoOpazoBanre n300pakeHU B 4aCTOTHOU obsacTu. JIBymepHoe npeoOpa3zoBanue Dypbe.
YacroTHast GpruibTparysi u300paKeHUH.
[TpakTuueckoe 3agaHue.

YTBepxkaeHo Ha 3acenanuu kadenpst [IM u TCY  31.01.2020 r., mpotokon Ne 7.

3aBenyromnuii kageapoit J.B. IlleBnos
[IpenonaBarens J.B. llleBuos

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Koauuecmeo oannoe
1 25
2 25
3 25
4 25
Bcezo 100

11. OBPA3EL TECTOBOI'O 3AJAHUSA
He npenycmorpeno.
12. KPUTEPUU OUEHUBAHUSA

B Ttcuenue ceMeCTpa O6yanOHlHIZCH MOXCT 3apa60TaTL Oanbl 3a CJICAYIOMUC BHUIbI

JeSITeIbHOCTH: UHAMBHUIyaJIbHOE 3aJjaHue (JloMalllHie paboThl), CAMOCTOSITENIbHBIE U KOHTPOJIbHbBIE
paboThl MO NpPaKTHUKE, MOAYJIbHBIE KOHTPOJIbHbIE PAa0OTHl MO TEOPUM M NpakTUKe (B oOImei
cnoxHocTd MakcuMmyM 100 OamioB), akTUBHOCTh Ha 3aHSATUSAX, WHAMBHIyaJIbHbIE TBOpPYECKHE
3agaHus (OoHyCHbIE Oayiibl). DK3aMeHallMOHHAs paboTa OLIEHUBAECTCS MOCIE 3alllUThl MAaKCUMYM B
100 OamnoB. O1ieHKa 32 ceMeCTp BBIYMCISAETCS KaK MaKCHUMallbHasl U3 MOJTYYEHHBIX 32 CEMECTP U Ha
9K3aMEHe M BBICTABIIAETCS corjacHo Iukaie, npunaroi B JloHHY. bonee moapoGHble KpUTepun
pa3padaThIBAIOTCA MCXO/S W3 KOHTHHTEHTA M JOBOJSATCS JO BEJOMa CTYJIECHTOB B NEPBBIA MeECSIl

o0yueHusl.
Ne . KoanuecTBo
Bubl KOHTPOJIbHBIX MEPONPUATHI
n/n 0aJ1710B

Texkymmii KOHTPOJIb

OTuer o0 BBIONHEHNH 3a0anus Ne 1 15

OTuer 0 BBINOIHEHNH 3a0aHus Ne 2 15
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3 Jloxaa o pe3ynbrarax mpojeIaHHON paboTh 10
4 OpraHu3anroHHO-y4eOHas padoTa B ayAUTOPHH 10
Bcero no rekymemy KOHTPOJIIO 50
HTOroBblii KOHTPOJIb
1. MoaybHBIN KOHTPOJIb 50
Bcero no uToroBoMy KOHTpOJ110 50
Bcezo 3a cemecmp: 100
Hlkana coomeemcmeus 6a1106 HAYUOHAILHOU WIKATlE
Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM HIKaJIe Onenka no
no mxkaJje | 100-6amibHOM (3x3amen, 1uddepeHuMpPOBaAHHBI 3a4eT) rocy1apCcTBEeHHOMN
ECTS mIKaJe mKaJe (3auer)
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyOBJIETBOPUTEIHLHO) HE 3a4TCHO
C BO3MOKHOCTBIO IIOBTOPHOI! cllaun
0-34 2 (HeyOBJIETBOPUTEIHLHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4yMl MPHU YCIOBUU
00s13aTeIbHOTO HAOOpa JAOMOTHUTEIIBHBIX 0aJIJIOB

13.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O IPOLIECCA

ITOCKOH.

JlaBoparopHble

3aHATUA IIPOBOAATCA B

KOMIIBIOTCPHOM  KJIAaCCC,

JleKunoHHbIE 3aHATHS TPOBOAATCSA B ayAUTOPUH, OCHAILICHHON MYJIbTUMEININHON TEXHUKOU U

000pyIOBaHHOM

KOMIIBIOTEPaMH C JIMLIEH3UOHHBIM MPOrpaMMHBIM oOOecriedeHreM, JOCTYIoM K cetu HHTepHer,
CTOJIAMH, JTJOCKOI.

14, PEKOMEH/JOBAHHASA JIUTEPATYPA
Koxa-Bo Hanuumue
Ne IK3EMILJISIPOB | 3JIEKTPOHHOIA
HaumenoBanue
n/n B OulJmoTeke BEpPCHHU B
JlonHY 9bC
Ocnosnas numepamypa
1. FOxuo Caro be3 nmanuku! [{ludposast o6paboTka curHaaoB
(mep. T.Cenuna). — u3n-Bo «/IMK IlIpece». — 2017 1. — 3 +
176 ctp. — ISBN 978-5-97060-430-4, 978-5-94120-251-5
2. Asmiomuaa E.B., Ilauesa M.H. WEB/XML
TEXHOJIOTHH [ DIEKTPOHHBIN pecypc]: yueb. mocobue /
E.B. Amiommna, M.H. ITauesa; 'OY BIIO «JloHerkuii 0 +
HalMOHAJIbHBIA yHUBepcuTeT». — Jlonenk: JonHY, 2017.
— 3JIeKTpOHHbIE aHHbIe (1 daiin).
3. ApmromnHa E.B., [TaueBa M.H. IIpaktuueckuii kypc
sa3pika XML u WEB TexHonoruii [ 91eKTpoHHBIN 0 +
pecypc]: yae6.-meroanueckoe mocobue / E.B.
Asmiommaa, M.H. ITageBa; 'OY BIIO «/lonemnkmit
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HallMOHAIBHBIN yHUBepcuteT».— Jloneuk: JlonHY, 2017.
— 3JIeKTpOHHbIe naHHble (1 daiin).

Jlonoanumensnasn numepamypa

1. ['oncanec, P., Byac, P. [ludpoast o6padoTka
nzoopaxkenuii. M.: Texnocdepa, 2005. 1072 c.

2. Cepruenko, A.b. [ludposas 06paboTka CUTHAIIOB.
VYueonuk st By30B / A.b. Cepruenko. CII6.: ITutep, 2 +
2006. 751 c.

3. Cononunna A. V. OcHoBBI 1TU(pOBOI 00pabOTKH
curnanos: Kypc nekuwmii / Cononuna A. U., Ynaxosuu /1.
A.,Ap6y3oB C.M., ConosbeB E. b.— CI16.: BXB-
ITeTepOypr, 2005. — 768 c.

4, CrugeH, C. [{udpoBas 06paboTKa CUTHAIIOB.
[TpakTH4eckoe pyKOBOJICTBO JJisi MH)KEHEPOB U HAYYHBIX 2 +
pabotaukoB / C. Ctuen. M.: Jlomdka — XXI, 2008. 720 c.

5. [{udposast 06paboTKa CUTHATIOB M H300paXeHUH / TI0]T
pen. B.W. KpaBuenko. M.: ®usmarnur, 2007.

6. Parxop T.C. Hudpossie uzmepenus. ALIT/Lam.
Texnocdepa, 2006.

15, UH®OPMAIIMOHHBIE PECYPCbI

1. DmektpoHHBI Karajor OuOMHOTEeKM JIOHENKOro HANMOHAIBLHOTO YHHUBEPCUTETA:
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb (marta oopamenus: 04.01.2020).

2. DnekTpoHHO-OMONMHMOTEeYHass cucTeMa «Znanium.comy: http://znanium.com/  (marta
obpamenus: 04.01.2020).

3. DnekrponHo-OMbOnmuoreynas cucrema «Kuura®onmy»: http://www.knigafund.ru/ (mara
obpamienus: 04.01.2020).

4. DJEeKTpOHHO-OMONIMOTEYHast cUcTeMa «YHHUBEpCUTETCKas OuOIMOTEeKa OHJIAWHY:
www.bibloclub.ru (mata oopamenus: 04.01.2020).

5. Hayunas osnexkrponnas Oubmmoreka (H3B): http://elibrary.ru/defaultx.asp (mata
obpamenus: 04.01.2020).

6. bJI  poccuiickux  Hay4dyHbIX  JKypHaJoOB  Ha Elibraryru  (PYHO3B):
http://elibrary.ru/projects/subscription/rus_titles_open.asp (mara o6pamenus: 04.01.2020).

7. BJ| poccuiickux xypuainoB East View : http://dlib.eastview.com (mata oOGparieHus:
04.01.2020).

8. basel mannbix kommanuun EBSCO Publishing: http://search.ebscohost.com/  (mara
obpamenus: 04.01.2020).

9. Marepuan u3 Bukumnenun — cBOOOIHON SHIMKIIONEIUH, TTOCBAIICHHBI METOJOJIOTUU U
METOJlaM Hay4yHBIX HCCIeAOBaHUN [DJeKTpoHHBI pecypc]. Pexum noctyma K pecypey:
http://ru.wikipedia.org (mata ob6pamenus: 04.01.2020).

16. TMMPOI'PAMMHOE OBECIIEYEHUE
CrnenmanpbHOE TTPOrpaMMHOE OOeCTIeYeHUE I U3yUeHHUs TUCIUTUTMHBI He TpeOyeTcs.

Pabouast mporpamMmma paccMOTpeHa u nepeyTBepkaeHa Ha 3acenannu kadenpsr [IM u TCY
¢ u3MeHeHusIMu (0e3 n3meHenuit) na 20 TO/I.

ITporoxoin Ne OT « » 20 T.

3aBenyrouuii kadeapoit
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