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1. Ien ocBOEHMS TUCHMIIJIMHBI
Ienbro ocBoeHUs UCHUIIINHBI « OCHOBBI TEOPUH CKATUS HH(POPMALIMK ABISETCS MOATO-
TOBKA CTYJICHTOB 110 TEOPETHUYECKUM BOIPOCAM CHKATHUS TAaHHBIX PA3IUYHOTO BUA, BKIIOYAs 3BY-
KOBBIE CUTHAJIbl, N300paKEHUsI U BUAEOIOCIIE0BATEIbHOCTH.
B nporecce npenogaBanus AUCUUIUIMHBI PELIAIOTCS CIEAYIONINE 3a0auu:
— O03HAKOMJIEHHE C OOLIMMHU BONPOCAMH, PACCMAaTPUBAEMbIMU B TEOPUH CKATHUS;
— O3HAKOMJICHHE C METOJIaMH CXKaTHs ¢ motepeil uHpopmanuu u 6e3 norepu HHPopma-
1y,
— (opMupoBaHME 3HAHUN B 00JIACTH CXKATUS OAHOMEPHBIX CUTHAJIOB, LIU(PPOBBIX N300pa-
JKEHUU U BUIIEO.

2. MecTo IMCUMILUIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

JlanHast AMCUMILIMHA SBJISETCS AUCHMILIMHON MO BBIOOPY M OTHOCUTCS K 4acTu bioka 1,
dbopMupyeMoiil yaacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHHIA.

Jj1s 0CBOEHUS TUCIHUILIMHBI TpeOyeTcsi 3HaHHe OCHOB TeOpur MHGOpPMAIUU U TEOPUHU KO-
JTUPOBAaHUsI CUTHAJIOB KaK HOCHTENICH MH(POpMAIH, a TAK)Ke OCHOB TEOpHUH 00pabOTKH MHOTO-
MEpPHBIX CUTHAJIOB, U3y4aeMbIX B quciuIuimHax «OcHOBbI Teopun nHbopmanun» u «ludposas
00paboTka n300pakeHuit». DopMUpyeMbIe HAaBBIKHU B X0J1€ OCBOCHHSI AUCIUILITUHBI «OCHOBBI TEO-
puM cxaTHs WH(OPMALIMKY» Ha dTanax JalbHEUIIero 00y4eHus MOTYT UCIIOJIb30BAThCs MPU BhI-
MOJIHEHUW Hay4dyHOU paboThl. CiemayeT OTMETUTh JTUHAMHKY TIOCTOSIHHOTO COBEPIICHCTBOBAHUS
CUCTEM C)KaTus MHPOpMAIINH, 4TO TpeOyeT OT mpoliecca MpenoiaBaHus MOCTOSHHON JopaboTKu
U IepepaboTKH HEKOTOPBIX Pa3JIeNoB.

3. [lnanupyemMsble pe3y/bTaThl 00y4eHHs 10 JUCHHUILINHE, COOTHECEHHBbIE ¢ MIJIAHUPYEMbIMU
pe3yJbTaTaMHi OCBOCHHS 00pPa30BaTeIbHOI IPOrPaMMBbI

[Ipouiecc u3yyeHs: TUCHUILIMHBI HANIpaBlieH Ha (OPMUPOBAHUE CIICAYIOIINUX JIEMEHTOB
komrieteHnuii B coorBerctBuu ¢ GI'OC BO, OI1 BO u npuobperenus ciienyronmx 3HaHui, yMme-
HUH, HABBIKOB U (WJIM) ONbITA AESITETbHOCTH:

®opmupyemasi Komie- HNuaukaTop 10CTH:KEHUS
TeHL s KOMIIeTeHLIMH
(kox M popMyJIHpPOBKA) (xox u popMyJIHpPOBKA)
OomenpodgeccuoHaIbHbIE KOMIETEHIIUT

IK-2 N _TIK-2.1 3naer ocHOB-

Ilepeyenn
TUVIAHNPYEeMBbIX Pe3yJbTAaTOB 00y4eHus!

3Haer:

Crnioco0eH npuMeHsTh
COBPEMEHHBIE TEOPETH-
YECKUE U IKCTICPUMEH-
TaJIbHbIE METO/IBI HCCIIE-
JIOBAHHUS C I[EJIBI0 MO-
JNEPHU3ALIUU CYIIECTBY-
IOIUX U (WIK) CO3aHus
HOBBIX MEPCIEKTUBHBIX
PaTNOTEXHUUECKHIX
YCTPOMCTB U CUCTEM

JUOTEXHUYECKUX
YCTPOWCTB M CHCTEM.

HBIE XapaKTEPUCTUKH pa- | —

XapaKTEPUCTUKU COBPEMEHHBIX Me-
TOJIOB CKaTHs HH(POPMaLIUH;
OCHOBHbIE (YH/IaMEHTAIbHBIE Orpa-
HUYEHHS TEOPUH CXKATHUS U UX MPaK-
THYECKYIO 3HAYMMOCTb,

OCHOBHBIE METO/IbI CKAaTHsI OTHO-
MEPHBIX CUTHAJIOB, ITU(PPOBBIX H300-
paxXeHUU U BUJEO.

N _TIK-2.3 IIpoBogut
TEOPETUYECKHUE UCCIIEN0-
BaHUA PalMOTEXHUYECKUX
YCTPOWCTB M CHCTEM.

Ymeer:

CaMOCTOSITENTFHO ~ HCIIONIB30BaTh  OC-
HOBHBIE TEOPETHYECKHE MPHHIINIIBI
TEOPHH CXKATUS AJsl 00ecrieueHHsl Ka-
YECTBEHHOTO MpPEACTaBICHUS WHQOP-
Maluu;

npu pa3paboTKe paJuoTEeXHHUYECKHX
CHUCTEM M YCTPOMCTB OCYIIECTBIATH
BBIOOp METOOB CxKaTHs MH(OpMaluu




®opmupyemasi KoMIIe-

(ko n popMyaHpoBKa)

TCHIUA

NaankaTop 10CTHKEHHUSA
KOMIIETCHIIMH
(ko u popMyIHpOBKa)

IVIAHNPYEeMBIX Pe3yJIbTATOB 00y4eHuUs!

Ilepeuenn

C y4eToM Habopa orpaHuyeHUd (yH-

JTaMEHTaILHOM, TEXHOJIOTHYECKOM,
SKOHOMHUYECKOM W 3aKOHOIATCIbHOU
MPUPOIBI.

N TIK-2.4 Odopmisier
OTYETHI B COOTBETCTBUHU
MPEIbSIBIIIEMBIMU TPEOO-
BaHMSIMU.

Baaneer HaBbIKAMM

— TIOJTyYEHUS KOTMIECTBEHHBIX XapaKTe-
PUCTUK COBPEMEHHBIX aJITOPUTMOB
cKaTus UHPOpMaIH

4. O0beM, CTPYKTYPA U co/ieprKaHue THCHUTITHHbI

O61as TpyA0eMKOCTh IUCHUIUIMHBI COCTABIIsIeT 2 3a4eTHBIE eIMHUIIbI, /2 aKaJ. yaca.
JlucuuiuinHa peaau3yercs ¢ MPUMEHEHHEM JTUCTAaHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIO-
ruit (JJOT), npegocraBisieMblx 00pa30oBaTeNbHOM IITOMAAKOMN «DIEeKTPOHHBIN yHHUBEepcuTeT MOO-

dle SpI'Y».
Ne Tembl (pa3meJibl) Bunbl yueOHbIX 3aHATHH, DopMbl TEKYLIEr0 KOH-
n/n AUCUUILIMHBI, BKJIIOYAsl CAMOCTOSITEILHYIO Pa- | TPOJisl yCeBaeMOCTH
HX cofep:KaHue 00Ty CTYE€HTOB,
U UX TPY/10€MKOCTh ®opma NpoMeKYTOUHOI
o (B akajileMHYeCKHUX Yacax) aTTecTaluu
3 KonTakTnas pagora (no cemecmpam)
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1 |BBenenwue u 0030p MaTepu- 7 3
ana Kypca
2 |Cratuctuyeckue METOJIbI 3amanue sl caMoCTOS -
COKaTHUs 7 6 1 2 |renbHoit paboTsI
3 |CnoBapHBIE METOJIBI CHKATHSL. 3agaHue U1 cCaMOCTOsI-
7 6 1 2 N
Anroputm LZW TEIHHON pabOTHI
4 |AJTOpUTMBI CKATHUS ITUPPO- 3amanue sl CaMoCTOs-
BBIX n300pakenuid. [Ipo- TENhHON paOOTHI
CTEWIINH anropuT™ cxatust | 7 6 1 2
Ha ocHOBe MeToja K-
CpeAHuX
5 |Cranpapt cxarus nudpo- 7 6 1 5 3agaHue U1 caMOCTOsI-
BBIX m300paxkenmiit JPEG TEIHHON pabOTHI
6 |KoaupoBanue c npejickasa-
HUeM 0e3 MoTeph H ¢ ToTe- 7 6 1
peit nuapopMauu
7 |AHamW3 TITaBHBIX KOMIIO- YcTHbIM onpoc
HEHT U BelBieT-npeodpazo- | 7 6 2
BaHHE B 331a4e CKATHUs
8 |Cxatue Buzeo (oOIIue cBe- 7 6 1
JICHHST)
9 |Cxkatue 3ByKa (0O1I1e cBe- 7 6 27 YcTHBIH opoc
JICHUS) '




[IpomexxyTouHas aTTecTa- 03 3a4ET
U '
HUTOI'O 51 4 |03 16,7

Conep:xanue pa3iesioB IMCHUUILUIHHBI

Tema Ne 1
Brenenue u 0630p mMaTepuaia Kypca

[TonsaTne nHPpOpMannu, COOOIICHNUS, CAMBOJIA, CUTHANA, NaHHbIX. L{ndpoBoii curuan (xpa-
HeHHe, 00paboTKa, nepenayda). KonupoBanue HCTOYHMKA U KOJAMPOBAHKE KaHAIA. 3ajada CKaTHs
nanHbIX. HecymecTBennas nadopmariust 1 n30bITouHoctb. Kogep, nekoxaep, koaek. Heanantus-
HOE, aJJalITUBHOE U MOJIyaJallTUBHOE C)kaTue nqaHHbIX. Ckatue 6e3 morepsb / ¢ motepeit nupopma-
uu. KoaddumuenT cxarust 1 pakTop cxatus.

Tema Ne 2
CTaTI/ICTI/I‘-ICCKI/Ie MCTOABI CXKaTusAd

Wudopmanus onHoro coObIThsl. DHTpoONUs. J{MCKPETHBI UCTOYHUK Oe3 maMsaTu. M30b1-
TOYHOCTh UCTOYHMKA. OTHOCUTENbHAsT W30BITOYHOCTh. [lOHATHE KOIMPOBaHMS MCTOYHHUKA, KO-
Jiepa UCTOYHUKA, KOJa UCTOYHMKA, KOJAOBOIO CIOBAa, KOAOBOro aepesa. OmnpesneneHue cpeaHeit
JUIMHBI KOZIOBOT'O CJI0Ba, 3 PEKTUBHOCTU KOAA, N30BITOYHOCTH KoJja. Teopema KOAUpPOBaHUS UC-
touHuka. [Ipedukcusie koapl. DHTponuitHoe kKoaupoBanue. Koguposanue llennona-®dano. Ko-
nupoBanue Xaddmana. Apudmerndyeckoe koguposanue. Koaupoanue u JeKoupoBaHUe.

Tema Ne 3
CnoBapublie MeTo bl cxxaTus. Anroputm LZW

UYro Takoe cnoBapb? Anroputmsl LZ77, LZ78, LZW. KogupoBanue u JeKOIUPOBaHHE
B anroputme LZW. ITocTpoenue ciaoBapst (KOJIOBOH KHHUTH).

Tema Ne 4
AnTopuTMBI C3KaTUS TUPPOBBIX n300paxenuil. [Ipocreiimmii anroput™ cxatus
Ha ocHOBe MeTos1a K-cpenHux

Yro Takoe nudposoe nzodpaxxenue? Ilpumepsl anroputMoB cxaTusi HUPPOBBIX N300pa-
xeHuil. Cxkatue HUPPOBBIX N300paKEHNUI HA OCHOBE METOJI0B MAIlIMHHOTO 00y4yeHus. UTo Takoe
MammHHOe oOydeHue? IIpumeps! 3agau, pemaemMblX € HCIOJIb30BAaHUEM METOO0B MaIlMHHOIO
oOyuenus. O0yueHue ¢ yuurenem (perpeccus u kiaaccuukanus) u ooydenue 0e3 yuurens (kia-
CTepHu3alMsl U MOHMKEHUE pa3MepHOCTH JaHHbIX). Anroputm K-cpeauux. Ilpocreiimmii anro-
pUTM cxaTus Lu(poBBIX N300paXkeHUH Ha ocHOBe MeTos1a K-cpenHux. OleHKa KayecTBa CxKaTbhIX
n300pakeHuii (MmukoBoe oTHomIeHue curnana k mymy — [IOCIL, yHuBepcanbHbli MHIEKC Kade-
ctBa — YUK, xoapdunuent crpykrypuaoro nojnodus — KCII).

Tema Ne 5
Cranpapt cxarus iudpobix uzodpaxennii JPEG

3anaun JPEG kak crangapra. Pexumsl pabotsl cranaapta JPEG. Konex JPEG. IIpocreii-
nrast hopma TociieoBaTeIbHOr0 pekuMa cranaapra JPEG ¢ mpuMeHeHHeM JUCKPETHOTO KOCH-
HycHoro npeoOpa3oBanus (JPEG Baseline). Apredaxtst 610unoctu. Motion JPEG (MJPEG).



Tema Ne 6
KoaupoBanue ¢ npeckasanreM 0e3 MoTeps ¢ moTepeil nHopMaIim

KoaupoBanue ¢ npeackasanueM 6e3 notepp U ¢ norepeit uHpopmanuu. Urto Takoe KBaH-
ToBaHue? OnTUManpHOE KBaHTOBaHME. L-ypoBHEBbIM kBaHTOBaTenb Jlnoina-Makca. Crangapt
cxaTus udpoBbIx n3oodpakennii JPEG-LS.

Tema Ne 7
AHanu3 TTIaBHBIX KOMIIOHEHT M BEHBIIET-TIPeoOpa3oBaHue B 3a7a9e CHKATUS

UYro Takoe aHaNM3 TJIABHBIX KOMIIOHEHT (00mIas uaes, COKpalleHHe pa3MEpHOCTH JIaH-
HbIX)? [Ipumep cxxaTus n300pa>keHUH JTUI] Ha OCHOBE aHAJIM3a INIAaBHBIX KOMIIOHEHT (001as usies,
COOCTBEHHBIC JINIIA).

Uro Takoe BeiiBieT-npeoOpazoBanue? JluckperHoe BelBieT-peoOpazoBanue. KparHo-
MacmTaOHbINA aHanu3. BeicTpoe BeliBneT-mipeodpa3zoBanne. AJITOPUTM CKATUs HU(PPOBBIX H300-
pakennit SPIHT (koaupoBaHue U AEKOIMPOBAHKE, IIPOTPECCHUBHA Mepe1ada, IPOCTPAHCTBEHHO
OpPHEHTHPOBaHHOE JepeBo). OOIIMe CBEICHUS O CTaHAapTe CKaThs HU(POBBIX M300paKEHUIt
JPEG2000.

Tema Ne 8
Cixatue Buzeo (0011ue cBe1eH )

OcHOBHBIE CBEJICHHS O IIM(PPOBBIX BUACOCUTHANIAX (POCTPAHCTBEHHOE U BPEMEHHOE COM-
IUTMPOBAaHUE, KaJIpbl U MOJYKaaApbl). Buneokonek. Bpemennas monens (IporHO3 1O MpeablTy-
IeMY BUJICOKAPy, N3MEHEHHUS BCIICACTBUE IBUKCHUS, OIICHKA U KOMITCHCAIIUS IBHKSHHUS Ha OC-
HOBE OJIOKOB, IIPOTHO3 MakpoOJIOKa ¢ KOMIICHCHPOBAHHBIM JBIKEHUEM, pa3Mep 0J0Ka KOMIICH-
cauuu IBrokeHus1). O0ume cBefieHus o crangaprax cxarus sugeo (MPEG-4, H.264 u H.265).

Tema Ne 9
Cxatue 3ByKa (00I1IMEe CBEICHMS)

3ByK (00ImuMe cBeeH s, Kana ypoBHel 3Byka). OrmudpoBaHHblif 3ByK. OpraHsl ciryxa 4elno-
Beka. Cxxarue 3Byka B ctangapre MPEG-1 / MP3 (koxupoBaHue 4acTOTHOM 00acTH, hopMat
CKaTHUsl JAHHBIX, ICHX0aKyCTHYECKUE MOJIeNH, KoaupoBanue — cioii I11).

5. 06p330BaTeJ'll)Hble TEXHOJOTUH, B TOM YUCJI€ TEXHOJOIHMHA IJIEKTPOHHOI'O oﬁyqemm H 1a-
CTAHIIMOHHBIC 06pa3OBaTeanme TEXHOJOIMM, HCNMOJb3yEeMbI€ ITPHA OCYIIECCTBJICHUHN 05[)330-
BaTEJbHOI'O Impouecca mo 1MCIUuIJInHe

B npouiecce 00yueHust HCMOIB3YIOTCS ClleAytolne 00pa3oBaTebHbIE TEXHOIOTHH:

IIpakTuyeckoe 3aHsiTHE — 3aHATUE, MOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUU U
HABBIKOB U 3aKPEIJICHUIO TTOJIYYeHHBIX 3HAaHUN. Ha mpakTHdecKkux 3aHsATHSAX pa3OupaeTcs Kpat-
Kasi TEOpPUS U OTTaYMBAIOTCS MPAKTUYECKNE HABBIKY PELICHUS 3a/1a4 10 MPEIOKEHHBIM TEMaM.

KoncyabTauuss — 3aHsTHE, MOCBINIEHHOE KOHCYJBTALMSAM IO OPTraHU3alMu CaMOCTOSI-
TETbHOU PabOTHI, OTBETAM HA BOMPOCHI CTY/IEHTOB WU pa300py TPYIHBIX TEM.

KouncyabTauuu — Bu1 y4eOHBIX 3aHITHH, SIBISIONUNACS OTHOW U3 (POPM KOHTPOJIS CaMo-
CTOATENBHOU PabOTHI CTY/IEHTOB. Ha KOHCYIbTAMSIX IO MPOCHOE CTYACHTOB PaCCMaTPUBAIOTCS
HanboJiee CI0KHBIE MOMEHTHI P OCBOCHUH MaTepHalia JUCITUTIINHBI, TPEN01aBaTellb OTBEYAET
Ha BOTPOCHI CTYICHTOB, KOTOPbIE BO3HUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEILHON paOOTHI.



6. IlepeyeHb JIMIEH3HOHHOTO U (MJIH) CBOOOJHO PACHpPOCTPAHSIEMOro NPOrpaMMHOIo odec-
NneyeHusl, UCMOJIb3yeMOro NMpHu OCylleCTBJIEHUH 00pPa30BATEJLHOIO Mpolecca Mo AUCIHU-
IUINHE
B xone ocymiecTBieHus: 00pa30BaTeIbHOrO MPOLIECCa UCTIONb3YIOTCS:

— rpaduueckue, ayauo- U BHICOMaTepUaIbI;

— MYJIbTUMEIUIHBIC TPE3CHTALINH;

— JUIA MOJICJTMPOBAHMS CHUCTEM CkaTusg uHpopmaruu wucnoiabzyercs naker MATLAB
(B citydae OoTCyTCTBHS JHMIIEH3WOHHOM Bepcuu, makeT MATLAB moxer ObITh 3aMeHEH Ha Oec-
IUTaTHBIN, BBICOKOYPOBHEBBIHM, HHTEPIIPETUPYEMBIH S3bIK IporpamMupoBanust Octave, obianaro-
1 TOJOOHBIMU BO3MOXKHOCTSMH JIJISl peLIeHHs 3a]1a4, pAaCCMAaTPUBAEMBIX B paMKax HACTOALIETO

Kypca).

7. IlepevyeHb cOBpeMEeHHBIX NMPO(ecCHOHATBbHBIX 0a3 JAHHBIX U MH()POPMALUMOHHBIX CIpa-
BOYHBIX CHCTEM, HCII0JIb3YeMbIX IIPH OCYHIECTBJIECHHH 00pa30BaTEJIbHOIO MpoLecca 1o JAuc-
HUILTHHE (IPY He0OXO0IMMOCTH)

B npomnecce ocymectBiaeHuss o0pa3zoBaTeNbHOTO Ipolecca MO JUCHUIUIMHE HCIONb3Y-
I0TCSL:

ABTomaTtu3upoBaHHas  OubmuoreyHo-uHpopmanmonnass cucreMa «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOI M /I0MOJHUTEJIbHOI y4eOHOM JINTepaTyphbl, pecypcoB nHdopMauu-
OHHO-TeJIEKOMMYHUKAIMOHHOH ceTu «HTepHeT» (IpH HEOOXOAMMOCTH), PEKOMEHyeMbIX
JJI51 OCBOEHHS TUCIHUILINHBI

a) OCHOBHAasl JIMTepaTrypa
1. Tlpuopos A. JI., AnanskoB U. B., Xpsimes B. B. [ludposas o6paboTka n3obpakeHuit: yueo.
nocobue. — Spocnasns: SApl'Y, 2007. — 234 c.
2. Ilpuopos A. JI., Xpsmes B. B. O6paboTtka u nepenava MyabTUMEIHIHHON HHDOpMamn: yueo.
nocobue. — Spocnasns: SApl'Y, 2010. — 187 c.
0) 10MOJIHUTEIbHAS JIUTepaTypa
1. Cupenpuuxos B. M. Teopus koaupoBanus: yue6. 1uig By30B. — M.: ®uzmatiut, 2008. —
323 c. [Dnexrponnsiii pecypc]. — URL: http://biblioclub.ru/in-
dex.php?page=book red&id=68384&sr=1

B) pecypcnl cetu «UHTEpHET»

1. DnexrpoHHas 6nbOAMOTEKa yueOHbIX MaTepraos Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. Unpopmarnmonnass cucrema «EamHOE OKHO JjgocTyma K 00pa3oBaTENbHBIM PeCypcam)
(http://www.edu.ru (paszaen YdeOHO-MeTOmU4YECKass OMONMOTEKA) WM MO TPSMON CChUIKE
http://window.edu.ru/library).

9. MarepuajbHO-TeXHHYecKasi a3a, He0OXoAUMas [JIsl OCYLIeCTBJIeHUsI 00Pa30BaTEIbLHOIO
npouecca no JTUCHHUIVINHE

MarepuanpHo-TeXHUYECKas 0a3za, HeoOXoauMast JJI OCYIIECTBICHHS 00pa30BaTEIHLHOTO
npoliecca 1o AUCIUILIMHE BKII0YAET B CBOM COCTaB CHEIMAIbHBIE TOMEICHHS:

- yueOHble ayAUTOPUHU ISl TPOBEJICHUS IPAKTUUECKUX 3aHATHI (CEMUHApPOB);

- yueOHbIe ayAUTOPUH IS IPOBECHUS IPYNIIOBBIX U MHIUBHIyaIbHBIX KOHCYIbTALIUH,

- y4eOHbIe ayTUTOPHUHU ISl IPOBEICHHUS TEKYIIETO KOHTPOJS M MPOMEKYTOUYHOU aTTe-

CTalluy;


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.edu.ru/

- MOMEUICHHUS JJISi CAMOCTOSITEIbHON paboThI;
- TOMENICHMs NS XpaHEeHUS U NPOo(PUIAKTHYECKOTO OOCTY>KMBAaHUS TEXHHUYECKHUX
CPEICTB O0yUYeHUs.

CreuunanbHble TOMEIIEHUS! YKOMIUIEKTOBAHBI CPEJICTBAMH OOYUYEHUS, CIY>KallUMH JUIs
npezcTaBieHus yueOHoi nHpopmanuy 60IbIION ayAUTOPHH.

[TomemieHnust i1 caMOCTOSITENBHON pabOThl OOYYArOIIMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXHOCTBIO MTO/IKIIIOUEHUs K ceTh «VHTepHeT» u o0ecrieueHreM A0CTyIa K JJIeK-
TPOHHOU HH(pOPMaAITMOHHO-00pa3oBaTenbHOM cpeae SApl'Y.

ABTOp:
JloueHT xadeapbl

UGPOBBIX TEXHOJIOTUH U
MAIIMHHOTO O0y4YeHus, K.T.H B.B. Xpsues

OQ0JIICHOCIb, YUeHAsl CEeNneHb H.0. Gamunus



IIpunosxkenne Nel k paboueii nporpaMme AUCHHILINHBI
«OCHOBBI TEOPHHU C:KATHSI MH(OPMATHN

MoH/1 OLIEHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIMM CTYAE€HTOB
N0 JUCIHUILIHHE

1. TunoBbIe KOHTPOJIbHBIE 32 IaHUSI H HHbIE MATEPUAJIBI,
HCMOJIb3yeMble B MpoIiecce TeKylero KOHTPOJisi yCreBaeMoCTH

3aanue 1J1s1 CAMOCTOATEIbHOM padoThl Ne 1
CTaTI/ICTI/I‘-IeCKI/Ie METOABI CXKAaTUs

1. Nmeetcs o/1Ha CTpaHMIIA TEKCTA, HATUCAHHOTO HA PYCCKOM si3bike. CTpaHuIla COIEPIKUT
30 ctpok u mo 60 OykB B Kax10i1 cTpoke. ONEHUTh KOJIMYECTBO HH(OPMALIUU B TAHHOM TEKCTE.
JIJIst TpOCTOTHI PEKOMEH/TYETCSI IT0JIaraTh, 9T0 aji()aBUT S3bIKA COCTOUT U3 32 OYKB, BBIITAIAIOIIIX
PaBHOBEPOSTHO.

2. ITycth X — IUCKPETHBIN UCTOYHKK O3 MaMSITH, TCHEPUPYIOIIUA CHMBOJIBI X1, X2, X3, X4 C
BepostHocTsiMu P(X1) = 0.4, P(x2) = 0.3, P(x3) = 0.2, P(xs) = 0.1. Haiitu suTponmio H(X) ucrou-
HHKA U OTPE/ICITUTh KOJIUYECTBO HH(POPMAIINH, COJCPKAIICECS B COOOIICHHUSX X1X2X1X3, X4X3X3X2.

3. [Tycth X — IBOMYHBIN HCTOYHUK O€3 TaMsITH, TeHEPUPYIOIIHI CUMBOJIBI X1, X2. Jl0Ka3ath,
yT0 3HTponuUsA uctounnka H(X) sBiseTcs MakCUMaabHOHN B Cilydae, KOTJa CUMBOJIBI X1, X2 BbIIa-
JIaI0T PaBHOBEPOSATHO.

4. Tlycth X — TUCKPETHBIH KCTOYHUK 0€3 MaMATH, TeHEPUPYIOIIKi CHMBOJIB &, b, C, d, €, T,
¢ BepositHocTsimu P(a) = 0.05, P(b) = 0.15, P(c) = 0.05, P(d) = 0.4, P(e) = 0.2, P(f) = 0.15. Haiitu
U30BITOYHOCTh U OTHOCUTEIIbHYIO U30BITOYHOCTh HCTOUHUKA.

5. ITyctp X — IUCKpPETHBIH NCTOYHHUK 0€3 MaMsTH, TeHEPUPYIOLIHI CUMBOJIBI X1, X2 C BEpO-
stHocTMHU P(X1) = 0.9, P(x2) = 0.1. CumBout X1 komupyercst kKak «0», a cumMBoi X2 — «1». Haiitn
3 PEeKTUBHOCTH U H30BITOYHOCTH PACCMOTPEHHOTO KOJIa.

6. ITycts X? — JAMCKPETHBIH MCTOYHMK 6e3 MaMATH, T€HepHpPYIOIIMH YeThIpe CHMBOJA:
a1 = XiX1, a2 = X1Xz2, a3 = XoX1, @4 = XoX2. 37€Ch X1, X2 MPEACTABISIOT COOOM CHUMBOJBI M3 3a-
naun Ne 1, reHepupyeMble HCTOYHUKOB X. MOXKHO CKa3aTh, YTO HCTOYHHK X TEHEPUPYET 3a pa3
COCTaBHOM CHUMBOJ XiXj, | = 1, 2, j = 1, 2. CumBoun a1 kogupyercs Kak «0», a2 — «10», az — «110»,
a4 — «111». Haiitn 3 pekTHBHOCTH U M30BITOYHOCTH PACCMOTPEHHOTO KOJIA.

7. Ilyctb X — AMCKPETHBIM HCTOYHUK O€3 MaMsATH, TeHEPUPYIOLIUI CUMBOJIBI X1, X2, X3, X4 C
BepostHocTsiMu P(X1) = 0.5, P(x2) =0.25, P(x3) = 0.125, P(x4) = 0.125. IMoctpouts kon IlleH-
HoHa-®ano /1 ucrounuka X. Haiftu 3 pekTUBHOCTD U M30BITOYHOCTH PACCMOTPEHHOTO KOA.

8. IlycTh X — TUCKPETHBIN UCTOYHUK 0€3 MaMsTH, TeHEPUPYIOIIHA MSATh PABHOBEPOSTHBIX
cumBoJIoB. [loctpouts kon lllenHona-®aHo a1 UCTOYHUKA X U BBIYMCIUTH 3(P(EKTUBHOCTD U
M30BITOYHOCTH PaCCMOTPEHHOTO KoJa. [Toctpouts BTOpOii BapuanT koaa lllennona-dano i uc-
TOYHHKA X U BBIYUCIUTH 3(P(EKTUBHOCTh U M30BITOYHOCTH pacCMOTpeHHOro kona. Iloctpouts
ko Xaddmana ans UCTOYHUKA X U BBIYUCIUTH dPPEKTUBHOCTh U U30BITOUHOCTH PACCMOTPEH-
HOTro KoJ1a. CpaBHUTH PE3yJbTaThl, IOJYyYEHHBIE B TPEX CIIydasixX KOJAUPOBAHMUS.



9. [Tycth X — TUCKPETHBIN UCTOYHHUK O€3 MaMsITH, TCHEPUPYIOIINI CUMBOJIBI X1, X2, X3, X4,
Xs ¢ BepositHocTsiMu P(X1) = 0.4, P(x2) = 0.19, P(x3) = 0.16, P(x4) = 0.15, P(xs) = 0.1. [TocTpouTts
ko lllenHona-daHo /1t UCTOYHUKA X M BBIYUCIUATE YPPEKTHBHOCTD U U30BITOYHOCTh PACCMOT-
pennoro koza. [loctpouts kox Xaddmana s HICTOUHUKA X U BBIYUCIUTH 3PPEKTUBHOCTD U U3-
OBITOYHOCTh PACCMOTPEHHOTO KOJ1a. CPaBHHUTH MOJTYYCHHBIC PE3YIIbTATHI.

10. C ucnonp3oBanreM apu(HMETHUCCKOTO0 KOJAUPOBAHKS BBIMOJIHUATE OIEPALlMH KOIHUPO-
BaHUs U JICKOJUPOBAHUS CIEIYIONICH MOCIeI0BATEIBHOCTH cUMBOIIOB: 150, 25, 60, 60, 25, 150,
25, 60, 25, 25.

11. C ucnons3oBaHUEM apH(bMeTqucxoro KOJUPOBAHUS BBIIIOJIHUTL OIICpalliui KOAHUPO-
BaHUA U JCKOAUPOBAHMA COO6H.I€HI/I$I M3 IIATH CUMBOJIOB, IIOPOXKACHHOI'0 YE€TBIPECXCUMBOJIbHBIM

HCTOYHHUKOM: aiarazasas. BeposTHOCTH BhINaacHuUs CUMBOIOB cienyromue: P(ai1) = 0.2, P(az) =
0.2, P(a3) = 0.4, P(as4) = 0.2.

3aganue 1J1s1 CAMOCTOATEIbHOM padoThI Ne 2
CrnoBapHbie MeTObI CKaThs. Anroputm LZW

1. C ucnonp3oBanuem LZW koaupoBaHus BBIMOJHUTH ONEPAIliN KOAUPOBAHUS U KO-
pOBaHMS CIICIYIOMICH MOCIEA0BaTEILHOCTH CUMBOJIOB: 45, 55, 55, 151, 55, 55, 55. CocraButh
CJIOBaph 110 3aKOTUPOBAHHOMY COOOIIECHHUIO.

2. C ucnonws3oBanuem LZW xoaupoBanvsi BEIIOTHUTH OTICPAIIAN KOJUPOBAHUS U JICKOIH-
pOBaHMs CIEAYIONIEH MOCIeA0BaTEILHOCTH CUMBOJIOB: 39, 39, 126, 126, 39, 39, 126, 126, 39, 39,
126, 126, 39, 39, 126, 126. CocTtaBUTh CIIOBAPh 110 3aKOJUPOBAHHOMY COOOIICHUIO.

3. [Ipuaymarh ATh TPUMEPOB Il KOJIUPOBAHUS M JIEKOIUPOBAHUS CUMBOJIOB C UCIIOJIb-
3oBanueM anropurma LZW. CoctaBUTh clioBaph MO 3aKOAUPOBAHHOMY COOOIIECHHIO.

3aganue 1J1s1 CAMOCTOATEIbHOM padoThl Ne 3
Cxxatue nudposbsix RGB-n300paxkenuii ¢ ucnonb3oBanueM Metoaa K-cpeanux

Heab pa6oThI: MOTYIUTH TPAKTUKY PeaTU3alliU alTOPUTMOB CKaThs ITUGPOBBIX H300pa-
»xenuii B cpene MATLAB.

Conep:xanue 3a1aHus
1. O0mue cBexeHus

Hacrosiee 3aganne mocBsImeHo HCIoIb30BaHmIo anroputma K-cpeTHuX B 3a1aue cxxaTus
dpossix RGB-n3zo6paxkenuii. Cxxatue ¢ UCMOIb30BaHUEM PAacCMaTPHUBAEMOTO aJlrOpUTMa J0-
CTHTAETCs 3a CUET YMEHBIICHHS YKCIIa [IBETOB, KOTOPBHIMH OYTyT ONMUCHIBATHCS MMUKCEIH Ha (-
POBOM M300pakeHNH. J{OTOIIHUTENBbHBIM 3aJJaHUEM SIBIISIETCS OLIEHKA KauecTBa CKaToro n3oodpa-
KEHUS C UCMOoib30BaHUEM 00beKkTUBHOTO Kputepus oneHku [TOCHI (mukoBoe OTHOLIEHHE CUT-
Hana k mymy). [Ipumep cxaroro B 6 pa3 RGB-u3obpaxkenus ¢ ucnonbp3oBanueM anroputma K-
CPeIHMX MpeCcTaBiieH Ha puc. 16. OCHOBHBIM HEJJOCTATKOM JJTAHHOTO aITOPUTMA SIBJISIETCS] OTCYT-
CTBHE IUIABHOCTH NEPEX0/1a I[BETa Ha CKaToM HHU(POBOM U300paKeHUH.



a) 6)
Puc. 1. a) Ucxonnoe RGB-u3o0paxenue ¢ paspemenueM 128x128 mukceneii; 0) cxaroe
B 6 pa3 RGB-n300paxenus ¢ ncnons3zoBannem anroputma K-cpeannx

JUJ1st IpOCTOTHI pelIeH s 3aJa4i pa300beM ee Ha HECKOJIBKO 3TAIoB, KOTOPHIE IOCIIEI0BA-
TeJbHO MepedncieHbl Hike. [Ipeogonenue Bcex 03HaYeHHbBIX HIDKE I11aroB MO3BOJIUT JOCTUYH 00-
IIETO ycrexa Mpy PelIeHud paccMaTpUBaeMON 3aauu.

2. Peanu3anus aaropurma K-cpeaHux

Anroput™m K-cpeaHux mpencTaBIisieT METOJT AJIsi aBTOMAaTHYECKOT0 00beTMHEHUS MHOKE-
CTBa MMOJIOOHBIX TAaHHBIX B rpymmbl. Metoa K-cpeHuX peicTaBIseT HTepaiOHHYIO TPOLEAYPY,
KOTOpasi HAUMHAETCS CO CIYYaHOTO ONpeAeTeHUs HadyalbHbIX 3HAUYEHUH CPEIHHX, a 3aTeM CO-
IPOBOKAAETCSI UTEPALIMOHHBIM Ha3HAYEHHWEM NPUMEPOB OIDKANIIMM CPEJHUM U IEepecueToM
ITHX CPEIHUX C YIeTOM OOBEINHEHHS JAHHBIX B TPYIIIIHI.

Peanuzanus anroputma K-cpeaanx B MATLAB MoxkeT BRITIAAETD CIeIyOIUM 00pa3oM:

Q

% HauasbHas mMHMUMAIM3ALMA CPeOHMX

centroids = kMeansInitCentroids (X, K);

for iter = l:iterations
% Ilar 1. CBg3aTh KaxIyl TOUKY M3 obOyudawnmero MHOXeCTBAa
% HOaHHBIX X C OJwxammmM cpelHuMm. Himke idx (i)
% COOTBETCTBYET MHIEKCY CpeIHeTrO, KOTOPHM Ha3HadaeTCd
% mpuMepy 1 M3 MHOXecTBa X
idx = findClosestCentroids (X, centroids);

Tlar 2 HepquMTaTb SHaA4UYEeHMA CpPpeldHNVX C ydeTOM
Inpenelgynmero mara
centroids = computeMeans (X, idx, K);

o° o°

end

B uwukie, nmpeacraBieHHOM BBILIE, aIrOPUTM iterations pa3 BHIIOJNHAET JIBa LIar.
Ha nepBom miare, ¢ ucnons3oBanueM ¢yHkuuu findClosestCentroids, ocymiecTBiusercs
Ha3Ha4yeHHe MPUMEPOB U3 O0YUaIOLIEro MHOXKECTBA JAHHBIX OnmkaiimuM cpennuM. Ha BTropom
11are, ¢ MCIOJIb30BaHUEM (PYHKIIUM computeMeans, BHIIOIHICTCS IEPECYET CPETHUX C YUETOM
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00BbeTMHEHNS JaHHBIX U3 00y4YaloIero MHOKECTBa B Ipynmbl. Heo6X01uMo OTMETUTh, UTO UTO-
rOBO€ pelleHHe, OJIYyYeHHOE Ha OCHOBE alnroputMa K-cpeiHux, He BCer/ia sIBIseTCs UAealbHbIM
Y 3aBHUCUT OT HayalbHOIO 3aaHus cpeaHux. [loaToMy Ha mpakTuke aliroput™ K-cpenHux 3amyc-
KaroT OOBIYHO HECKOJBKO pa3 C pa3jIMYHbIMU HayaJbHBIMU YCIOBUAMHU. IIpu 3TOM BO3MOXKHBIN
MOJXO0/ K BHIOOPY HAWIYYILIETO PEHICHUS MOXET COCTOSTh B IMOMCKE PEIICHUS C HAUMEHBIIUM
3HA4YEeHUEM CTOMMOCTHOM (pyHKuMU. Huke KpaTko u3naraercst peaaus3alnys JIByX OCHOBHBIX 3Ta-
noB anropurma K-cpeaHux.

3. Mouck GJmKaM KX CPeTHUX

Ha nannom mare anroput™m K-cpeaHuX CBA3BIBACT KXKIbI MPUMEDP U3 00YUarOIero MHO-
’KECTBa JJaHHBIX C OIMKAMIIUM CPeAHUM Ul TEKYIIMX HO3ULUHI ITUX cpeaHuX. [l onpeneneHus
PacCTOSHUS OT KKIOTr0O MPUMEpa U3 00YJAIOIIEro MHOXKECTBA A0 KaX/I0TO CPEHEro mpeiara-
€TCs UCIOJIb30BaTh €BKINA0BO paccTosiHUE. [Ipy 3TOM IIpuMep CBA3BIBAECTCA € TEM CPEIHUM, €B-
KJIMJ0BO PACCTOSIHUE JJO KOTOPOTO SIBJISIETCS HAUMEHBIIIMM.

ITporpamMMHBIii KO, pean3yroIuil 1eHCTBUSA BbILIE, JOJKEH 3aKII04YaThCs BHYTPU (DyHK-
mnn findClosestCentroids. @ynkuusa findClosestCentroids npuHUMAET Ha BXOJ
MaTpHUIly JaHHBIX X U TEKYIIHE MO3ULIMU BCEX CpelHUX centroids. BeixogoMm nanHoi pyHkuun
SBJISICTCS OJTHOMEPHBIN MaccuB 1dx, KOTOPBIM COAEPIKUT UHIEKC OirKalIero cpeiHero (U3 MHO-
xectBa {L, ..., K}, rae K — o0miee grciio cpeqHux) It KaKa0ro 00y4Jaromiero mpuMepa.

4. BoluucjieHne CpeaIHnx

Ha nannom mare anroputm K-cpeHUX BBINONHSET MEPECYET CPEAHUX C YIETOM 00BeaH-
HEHUS JIAHHBIX B TPyMIIEL. J[71s mepecdera cpefHUX UCIIONIb3YyeTCs (opMyJia Ui BEIYUCIICHHS Ma-
TEMaTHUYECKOT0 OXKHUJAAHUS 10 BBIOOPKE, MPUMEHseMas MO OTACIbHOCTH K KaXKIOW pa3MepHOCTU
00ydJaronux JaHHBIX, O0bEIMHEHHBIX B TPYIIIIHI.

[IporpaMMHBIH KOJ, peau3yIONIuii JeHCTBUS BBIIIE, JODKEH 3aKIII0UaThCS BHYTPH (DYHK-
uuu computeMeans. @yHkuA computeMeans NPUHUMAET HA BXOJ MATPHUILY JaHHBIX X, OJI-
HOMEpHBI MacCUB 1dx, KOTOPBIA COAEPKHUT MHIEKC ONFKalIero cpeaHero (M3 MHOXKECTBa
{1, ceny K}, rae K — obriee uncino cpeHux) Uit KaXI0To 00y4aroIiero npuMepa u 4uciio cpe-

Hul (knacTepoB) K. BeixogoMm nanHOM (yHKITUY SBISIETCS MacCUB centroids, KOTOPHIH comep-
JKUT KOOPJIMHATHI PACCYUTAHHBIX CPEIHUX.

5. CiryyaitHasi HHUIMAJIU3AI U

Ha npaktuke xopolieid cTpareruei Ajisi MHUIHAIU3alUU CPEIHUX SBIIETCS CIyYalHBIX
BBIOOp TMPUMEPOB U3 O0YYAIOIIEr0 MHOXKECTBA, KOTOPbIE W CTAHOBATCS 3TUMH CPEIHUMH.
B HacrosiieM 3amanuu it peanuzanuu GQyHKIuM kMeansInitCentroids MOXKHO MCIIONb-
30BaTh CJIEIYIOLIUN IPOrPAMMHBIN KOJ:

CrnydalHasa MHMLMaJIM3aLMa CPEeOHUX C
MCIIOJIb30BaHMEM [IPYMEPOB BBIOPAHHBIX CJyYalHO
13 obydawlell BEIOOPKU

o® o o©

o\°

CnyuyalMHoe TIepeyrnopaloueHre MHIOEKCOB IIPUMEPOB
randidx = randperm(size(X, 1));

¢}

s Bribop nepeelXx K NpMMEpOB B KadecCTBe CPeIHMX
centroids = X(randidx (1:K), :);
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Oyuknua kMeansInitCentroids npuHUMAET Ha BXOA MaTpULy AAaHHBIX X U YHUCIIO
cpennuii (kyactepoB) K. BeixoqoM naHHON (YyHKIMU SIBISETCS MAacCUB centroids, KOTOpHIH
COJIEPKUT KOOPAMHATHI CPEAHUX, BBIOPAHHBIX CIIy4aiiHbIM 00pa30M U3 IPUMEPOB B 00yUaroIeM
MHO’KECTBE JaHHbIX.

6. CxxaTue u300paxeHuii ¢ MCMOJIb30BaHUEM ajiroputma K-cpexnux.
OuneHka Ka4ecTBa CKATHIX U300paKeHU

Jlsl BBITIOJTHEHUSI 3aJjaHUsT HEOOXOIUMO TEPBOHAYAIBLHO 3arpy3uTh HM300pakKeHHE, HC-
MOJIb3YS CJICIYIOIIMT KOA:
% Barpys3ska 128x128 RGB-u300paxeHUe
% (bird small.png)
A = double (imread('bird small.png'))/255;

Ucnonb3ys komanny reshape MOXHO chOpMHUpPOBATh MAaTpUIly JaHHBIX X Ha OCHOBE
n3o0paxeHus A. [l BBIIOJIHEHUS 3TON ONEpalliy MOKHO BOCIIOJIb30BAThCA CIIEAYIOIIUM KOJIOM:

% OnpegnejieHre pasMepa M300paxeHus
img size = size(A);

[lpeocbpasoraTh RGB-m300paxeHMe B MaTPULY HOaHHBIX
X pasmepa Nx3. 3mece N — B3TO UMCJIO OMKCeJIEeM

B m300paxeHum. Kaxmasa cTpoka B MaTpuue X
CONEPXUT APKOCTb nukcend no R, G m B kaxHamaMm

= reshape (A, img size(l) * img size(2), 3);

o°® 0° o° o°

be?

Jnst 00paboTKKM MaTpUIBl X MOXKHO HCIIOJIB30BAaTh 3ar0TOBKY KO, MPEJCTABICHHYIO B
nyHKTe 2 BbIe. [Ipr 3ToM HE0OX0JMMO 3a/1aTh YUCIIO KIIACTEPOB K U YHCIIO UTEPALHid aIrOpUT™Ma
iterations. Jnsd onpeneneHHOCTH YMUCIO KJIACTEPOB MOXKET ObITh BBHIOpaHO paBHBIM 16, a
grcio urepanmii — 10.

ITocne HaxoXx/1eHUS BEKTOPOB centroids n i1dx HE0OXOIUMO COPMHUPOBATH CHKATOE
n3obpaxenue. g sToro chopmMupyeM MaTpHily JaHHBIX X recovered, KOTopas sBIAETCA
aHAJIOTOM MATPHIIBI X, HO MIPH 3TOM COJCPKHUT WHPOPMAIIHIO O IBETAX MUKCEIEH C)KaToro n300-
paxkeHusa. A 3aTeM npeoOpazyeM X recovered, UCIONb3Yys KOMaHAYy reshape B HTOrOBOE
cxaroe u3obpaxenue. [IporpaMMHBII KOA, pealn3yromuid 1eHCTBUS BBIIIE, BBIMIAIUT CIETYyI0-
M o0pazoMm:

BoccTaHOBJIeHME M300paxXeHUsa M3 MHIOEeKCOB 1dx
nyTemM oToOpaxeHMa KaxXIoI'0 MHIEeKCa B 3HAaUeHUe
COOTBETCTBYKIETO CPpelHeTo

segmented = centroids (idx, :);

o°® o o°

X

3 dopMMpOBaHME MaTPMLE B cxaToro ms3oOpaxeHMs

B = reshape (X segmented, img size(l), img size(2), 3);

JU1st OLIEHKHM KauecTBa CKAaToOro U300pakeHus MpeiaraeTcs UCIoiIb30BaTh 00BEKTUBHBIIHI
kputepuit onenku [IOCHI. 3nauenne [IOCIL ns 3agaHHOMN CTETIEHU CXKATHUS MOXKET OBITH BbI-
BE/ICHO MO0 B KOMaHIHYIO CTPOKY, JIN0O, UCIIONB3YsI KOMaHay title, B MOAMHUCH K CKATOMY
M300paxKeHHIo.

7. Hanucanue ¢aiina cuenapus main
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UTOTOBLEM PEe3yJbTaTOM PabOTH IOJDXKeH OLThL (ai cleHapmit main.m, ACMOHCTpPHU-
pyronmii paboTy Ballero anropuTMa M BbI3bIBAIOUIMA (QyHKIMH kMeansInitCentroids,
findClosestCentroids, computeMeans. B 3aknmoueHnr HCOOXOAUMO OTMETHUTh, UYTO C
POCTOM pa3Mepa U300paKEeHHsI, BpeMs, 3aTPauyuBaeMOe Ha BBITIOJIHCHHUE aJlTOPUTMA, OYIET yBe-
nnauBatbes. [loaTomy, mpu HEOOXOAUMOCTH, pa3pelieHNue H300paKEHUH, UCIIOIb3YEMBIX JIJIS Te-
CTUPOBAHUS, MOXKET OBITh YMEHBIIICHO.

3anaHue JJ1s1 CAMOCTOSITE/ILHOI padoThl Ne 4
Cranpapt cxarus udpobix uzodpaxennii JPEG

Heab padoThl: M3ydYeHHUE NMPUHIUIIOB CXKATUS MU(PPOBBIX W300PAKEHUI C HCIIOIH30BaA-
HueMm anroputma JPEG.

Conep:kanue 3a1aHusl
1. CxkaTHe MOJYTOHOBBIX HM(PPOBHIX H300pakeHHi ¢ HCMOb30BaHHeM ajaroputma JPEG

Hanucats mporpaMMHBIi KO/, KOTOPBIN MO3BOJIUT BBIIIOIHUTE CXKATHE [IUPPOBOTO U300-
pakeHwus ¢ ucnosib3oBanueM anroputma JPEG. [y pemrenus 3a1auu pa3peniaeTcs UCI0JIb30BaTh
roToBbIe PYHKUIMU KOAUPOBAHUS U JEKOAUPOBAHMS U300PAKEHUS C UCTIOIb30BAaHUEM aJTOPUTMA
JPEG 0OecmutatHo pacnipoctpansemMsble ¢ kauroit 'oncanec P., Bync P., Onnunc C. Ludposas 06-
pabotka nzoopaxkenuii B cpeie MATLAB. — M.: Texnocdepa, 2006: im2jpeqg, jpeg2im. Bei-
30B QyHKIIMNA im2jpeqg, Jjpeg2im BEINOIHAETCS CASAYIOIINM 00pa3oM:

image comp = im2jpeg(image in, quality);
image out = jpeg2im(image_ comp) ;

3necy image in — BXogHOe M300paxkeHHe, image comp — 3aKOAUPOBaHHOE M300pa-
JKEHHe ¢ ucroiab3oBanueM kozaepa JPEG, quality — mapamerp, onpeaenstomuid 00beM MoTe-
pAHHOI HHpOpMaLUK, image out — AEKOJUPOBAHHOE M300paKEHHE C UCIOJIL30BAHUEM JIEKO-
nepa JPEG.

BusyanusupoBaTth HCXOJHOE U C)KaToe M300pakeHUs. BBIUMCINTD U BU3yaIH3UPOBATH
Pa3HHUILY MKy UCXOIHBIM U CXKAThIM H300pakeHrneM. B kadecTBe m300paskeHUH Mpeiaraercs
UCIIOJIb30BaTh cieayomune (puc. 1):

a) TectoBoe monyroHOBoe wu300paxkeHne «Jlena» (8 OWT/mUKCeNb) C pa3pelieHreM
512x512.

0) TectoBoe monyToHOBOE H300pakeHue «bapOapa» (8 OuT / mUKCeNb) ¢ pa3perieHnemM
512x512.

B) TecToBOC MoOMyTOHOBOE M300paxkeHue «OTeyaTok majibia» (8 OuT / mUKCess) ¢ paspe-
mienneM 512x512.

r) TecroBoe monyroHoBoe wu300paxkenue «F16» (8 ourt/mukcens) ¢ paspenicHrueM
512x512.

1) TecroBoe monyToHOBOE HM300paxenue «babyun» (8 OWMT / MHUKCENnb) C paspernieHrHeM
512x512.

e¢) TecroBoe momyroHoBoe u3obOpaxkenue «llepisl»y (8 OWUT / MUKCEns) C pasperieHnemM
512x512.
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AR

)
Puc. 1. TectoBbie nu3obpaxkenus: a) «JIenay; 0) «bapbapay; B) «llym»; 1) «F16»; n) «ba-
Oyun»; e) «llepipn»

3ameuanme. J{s1 3arpy3ku Qg poBOro H300pakeHus MpeIaraeTcsi NCIoIb30BaTh BCTPO-
ennyto MATLAB-¢dyskuio imread, a 17 BbIBOJa U300paykeHUs Ha 3KpaH — imshow.

2. Onenka kayecTBa HM(POBBHIX H300PaKEeHMIi, CKATHIX € HCIOJIH30BAHHEM AJITO-
purma JPEG

HanucaTs mporpaMMHBIi KO, TO3BOJISIONINHN BHITTOTHUTH OIIEHKY Ka4ecTBa CKATHIX ajro-
putMoMm JPEG 1mmdpoBbix M300paKeHHII Ha OCHOBE IMHKOBOTO OTHOIIEHUS CHTHAJIA K IIyMY
(ITOCIL). IMoctpouts rpaduueckue 3aBucumoctu [IOCHI ot mapamerpa quality, 3aaaBaemMoro
B pynknuu im2jpegq. [lapamerp quality BeIOpaTh paBHBIM: 1, 5, 10, 15, 25. TIpoananusupo-
BaTh MOJIyUYEHHBIC PE3YJIBTATHI U CIEIaTh COOTBETCTBYIOIINE BEIBOIBI. B kKauecTBe n300pakeHUI
MCIIOJIb30BaTh NOMYTOHOBBIE H300pakeHNUs, IPEICTaBICHHbIE Ha pHC. 1.

3ameuanue. [1J1s BBIMOTHCHHSI JAHHOTO 33JaHUSI PEKOMEHTyeTCsI HCIIOIh30BaTh HHCTPYK-
o ynpasineHus for. Jlns BeiBoia rpaduueckux 3aBUCUMOCTEH peKOMEHAYETCs HCTIOIh30BaTh
BcTpoeHHyI0 MATLAB-¢dynkuuio plot.

Ycrublii onpoc no Temam Ne 6 u Ne 7

Jlist mpoBeieHust YCTHOTO orpoca 1o TeMaM Ne 6 u Ne 7 mpensaraeTcsi BOCIOIb30BaThCs
NPUBEICHHBIM HIDKE CITHCKOM BOTIPOCOB K 3a4eTy (Bompocs! 40-51).

Yerublii onpoc no temam Ne 8 u Ne 9

Jnis mpoBeneHust yctHOro ompoca mo Temam Ne 8 u Ne 9 mpejiaraetcst BOCIOJIb30BaThCs MPUBE-
JICHHBIM HHKE CITMCKOM BOITPOCOB K 3a4eTy (BOMpOoChl 52—56).
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2. Ciucoxk BONPOCOB M (WJIM) 3a/IaHMI /151 TPOBeAeHUs MPOMEKYTOYHON aTTecTalluu

Boo~NoO~wWNE

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
217.
28.
29.
30.

31.
32.

33.

34.
35.
36.
37.

38.
39.
40.

0.
11.
12.
13.
14.

Cnucox BONPOCOB K 3a4€Ty

[Tonstue unpopmanyu, COOOICHUs, CHMBOJIA, CUTHAJA, JaHHBIX.

[{udposoii curnain (xpanenue, 00paboOTKa, epenaya).

KoaupoBanue nCTOYHHMKA U KOJIMPOBAaHUE KaHAA.

3ajgaua cyKaTHsl JaHHbIX.

HecymecrBennast napopmanus u u30bITOYHOCTb.

Konep, nexonep, Koaex.

HeananTtuBHOE, aganTHBHOE U MOJIyaJallTUBHOE CXKATHE TaHHBIX.

Cxxarue 6e3 moreps / ¢ morepeit HH(GOpMAaIUH.

Koadduuument cxarus u pakrop cxatus.

Nudopmarnust oqHOTO COOBITHS.

Urto Takoe sHTponHs?

JIucKpeTHBIN UCTOYHUK 0€3 aMsTH.

Uro Takoe U30bITOYHOCTh M OTHOCHTEIbHAS U30BITOYHOCTH?

[ToHsiTHE KOIMPOBaHMS MCTOYHUKA, KOJEpa MCTOYHMKA, KOJIA UCTOYHUKA, KOJOBOTO
CJIOBa, KOJOBOTO JIepeBa.

Onpeznenenue cpeHei ATUHBI KOJOBOTO ClI0Ba, 3 (PEKTUBHOCTH KOJ1a, U30BITOYHOCTH
KO/1a.

Teopema KoMpOBaHMS UCTOYHHUKA.

[TpedukcHbIE KOBI.

OHTpONUIHOE KOAUPOBAHUE.

Komuposanue lllennona-®aHo (KOAUPOBAHUE U JICKOTUPOBAHUE).

Koauposanue Xahpmana (koaupoBaHue U ICKOIHUPOBAHUE).

Apudmernieckoe KoJupoBaHKe (KOAUMPOBAHHUE U JICKOAUPOBAHUE).

Yro Takoe cioBapb?

Anroputrmel LZ77, LZ78, LZW.

KonupoBanue u aexoauposanue B anropurme LZW. IToctpoenue cioBaps (ko10Boi
KHUTH).

Yro takoe nudppoBoe uzodpaxkenue?

[Tprmeps! anropuTMOB CkaThs HU(POBBIX U300pAKEHUH.

Cxartue upoBbIX N300pakeHUI Ha OCHOBE METO/I0B MALLIMHHOTO 00Y4€eHUsI.

Uto Takoe MalMHHOE 00y4YeHHE?

[Tpumepsl 3a/1a4, perIaeMbIX ¢ HCIOIB30BAHUEM METOJI0B MAIIMHHOTO O0yUYEeHHS.
OO0yuenue ¢ yuuresneMm (perpeccus U kKiaccuduxaius) u ooydenue 6e3 yuurens (Kia-
CTEepHU3alMsl U IOHW)KEHUE Pa3MEPHOCTH JIAaHHBIX ).

Anroputm K-cpenHux.

[Tpocreiimmii anroputM cxaTust HU(QPOBBIX H300pakeHWH Ha OcHOBe MeTona K-
CPeIHHX.

OrneHka KadyecTBa CXKATbIX M300pakeHUH (IMMKOBOE OTHOLIEHHME CUTHaja K IIyMy —
[TOCILI, ynuBepcanpHblil nHIEKC kadecTBa — YUK, ko3 dunineHT cTpykTypHOro no-
noowus — KCIT).

3amaun JPEG kak cranmapTa.

Pexumebl pabotsl crannapra JPEG.

Konxex JPEG.

[Tpocreiimias ¢opma mocnegoBaTensHoro pexuma crannapra JPEG ¢ npumenennem
JIMCKPETHOTO KOCHHYCHOTO TipeoOpasosanus (JPEG Baseline).

AptedakThl 6JI09HOCTH.

Motion JPEG (MJPEG).

KonupoBanue ¢ npeackazanueM 6e3 MoTeps U ¢ moTepeit nHpopMaruu.
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41.
42.
43.
44,

45.

46.
47.
48.
49.
50.

5l.
52.

53.
54,

55.
56.

Yro Takoe kBaHTOBaHUE? ONTUMAaNbHOE KBAHTOBAHUE.

L-ypoBHeBBIi kBaHTOBaTE b JImoiiga-Makca.

Cranpapt cxarus nudpobix nzodpaxennii JPEG-LS.

UYro Takoe aHaIu3 TJIaBHBIX KOMIIOHEHT (00111ast 1ies, COKpalleHue pa3MepHOCTH JaH-
HBIX)?

[Tpumep cxatusi n300paKeHUI JIMIl Ha OCHOBE aHAJM3a IJIaBHBIX KOMIOHEHT (00mas
uzesi, COOCTBEHHBIC JIUIIQ).

Yro Takoe BelBieT-peoOpazoBanue?

JluckpeTHOE BeHBIET-IIpeoOpa3oBaHue.

KparHomacmTaOHbIN aHaIu3.

BricTpoe BeiiBieT-peodpa3oBaHue.

Anroput™ cxatus uppoBsix u3obpaxenuii SPIHT (koaupoBanue u aeKoIupoOBa-
HHE, IPOrPECCUBHAS TIepeiada, MPOCTPAHCTBEHHO OPUEHTHPOBAHHOE JEPEBO).
OO0mue cBeeHus 0 cTaHaapTe ckatus mudpoBbix n3oopakenuit JPEG2000.
OcHoBHBIE CBeJIeHUST 0 U(POBBIX BUJCOCUTHANIAX (TIPOCTPAHCTBEHHOE M BPEMEHHOE
COMILIMPOBAHUE, KaJPbl U MOIYKAIPbI).

Buneokonek.

Bpemennas Moaens (MIporHo3 Mo NpeablIylieMy BUICOKAAPY, U3MEHEHHUs BCICICTBUE
JBUKCHHUSI, OLICHKA M KOMIICHCAIIUS JBM)KCHUS HA OCHOBE OJIOKOB, IMTPOTHO3 MaKpO-
0JI0Ka C KOMIIEHCUPOBAHHBIM JIBI)KEHUEM, pa3Mep 0J10Ka KOMIIEHCAIIUU JIBHXKEHUS ).
Oomue cBefeHus o ctanaaprax cxarus suaeo (MPEG-4, H.264 u H.265).

3ByK (0O1IKe CBeIeHHUS, 1IKalla ypoBHEH 3ByKa). OnudpoBanHblii 3ByK. Oprassl ciyxa
yesnoBeka. Cxatue 3Byka B crannapre MPEG-1/ MP3 (koaupoBaHue yacToTHON 00-
nactu, (opMar CKaTus JaHHBIX, ICUXOAKYCTHUECKHUE MOJIETH, KOJUPOBAHUE — CIIOU

1)

KpnTepml OLICHUBAHHUSA OTBCTOB HA BOIIPOCHI omiera

IloporoBslii ypoBeHb

Kpurepuii (HA «32aYTEHOY)
CooTBercTBHE Xots Obl YaCTUYHOE (He omHOCsUWeecs K ONPOCY He NOONLeNCUN NPOSepKe)
0TBETa BOINPOCY
Hanu4yue npu- HMeroTcs oTienbHbIE IPUMEPHI
MepoB

Conep:xanue o1- | [loHATHITHBIE BOIPOCH! U3JI0KEHBI C KIacCUPUKAUAMU, TPOOIEMHBIE C 110-

BE€Ta

CTaHOBKOM MpO06JIeMBbI M H3JI0KEHUEM Pa3IMUHBIX TOueK 3peHus. merorcs
OIIMOKY WJIN TPOOEIHI.
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3. Onucanue npoueaypbl BLICTABJIEHHS OLEHKH

J1Jig ycTienHOro OCBOGHHMSI TUCIUIUIUHBI 00513aTENbHO!
— BBINOJHECHHUE 33JIaHUN CAMOCTOSATEIBHBIX padoT (SBISIOTCS (opMol TeKyied arrecra-

1IAHN).
IIpaBuiia BbICTaBJIeHHSI OLIEHKH HA 3a4éTe
B Ouner Bxirovaercs oJuH TeopeTudeckuii Bonpoc. Ha moAroToBky k oTBeTy Aaercs He

Menee 0,5 yaca.
ITo ntoram 3a4éTa BEICTABIISIETCS OJHA U3 OLICHOK: «3aUYTEHO», «HE 3aYTEHO.
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