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PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.01 Teopus nHdopmauum
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:
NH>XeHepra MHGOPMALMOHHBIX CUCTEM U TEXHONOT I
3. Ksanudukauus (cteneHb) BbINyCKHUKA:
bakanaspuaTt
4. ®opma obyyeHusn:
O4Hasn
5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Kathenpa NHHOOPMALMOHHBLIX CUCTEM
6. CocTaBuTenu nporpamMmmsi:
bopucos OMuTtpuin Hukonaesmy (borisov@cs.vsu.ru)
7. PeKkoMeHpOBaHa:
pekoMeHgoBaHa HMC ®KH 05.03.2024, npoTokos Ne 5
8. YYyeOHbIN ron;:
2026-2027
9.llenu n 3apa4umn y4ebHOU AUCLUNAMNHDI:

Llesb n3y4eHus AUCLMMANHBI - popMUpoBaHMe Y 0by4atoLnXcs yHAaMEHTabHbIX TEOPEeTUYECKMX
3HaHWI B 061aCTU ANCKPETHbBIX UCTOYHNKOB COOBLLEHWNIA, HEPAaBHOMEPHOTO KOLMPOBAHUS AUCKPETHBIX
NCTOYHMKOB; KOAMPOBAHUS ANCKPETHBIX MCTOYHUKOB NPV HEM3BECTHOWM CTAaTUCTUKE; aNropuTMoB
KOLMPOBAHUS NCTOYHWKOB, MPUMEHSEMbIE B apX/BaTopax; KOAVPOBAHNSA AN AUCKPETHBIX KaHaloB C
WyMOM. B pe3ynbTaTe UsyyeHns AUCUUnanHbI obyyatowmecs A0KHbI OCBOUTb TEOPETUYECKE OCHOBBI
KOLMPOBAHUS NH(OPMALIMM, N3Y4UTb OCHOBHbIE aIFOPUTMbI MOCTPOEHNS IDPEKTUBHBIX KOAOB,
MCNONb3YEMbIX, B TOM YMC/Ie 1 ANs OKaTUS nHhopmaummn. Kpome Toro obyyvatoLimecs f0JKHbI 0CBOUTb
MeTOAMKY peLleHUns pasnyHbIX 3aZiay, CBA3aHHbIX C MPOLLECCaMm MoNyYeHns, nepesayn, XpaHeHns
MCNONb30BaHMS NHMOPMALIUN.

3afa4n nsyvyeHnsa GUCLUNINHLI;

- (hopMmpoBaHue y 0byHatoLMXCa CUCTEMATUYECKMX 3HAHWI B 061aCTV TEOPETMYECKOro KOANPOBAHNS
nHpopmaumu;

- O3HaKoMJieHune O6y‘-la}OLlJ,I/IXCﬂ C NepCnekKTnBHbIMN HanpaBieHNAMN B obnactn cxaTus NHopmaumn;



- obyyeHmne obyyatoLLmxcs BONpPocaM NoCTPOeHNs 3hHeKTUBHBIX KOLOB, UCMOJb3yeMbIX AN nepefayn

NHOpMaL K.

10. MecTo y4ebOHOM AMCUMNIMHDBI B CTPYKType OOM:

AucuunanHa no Beibopy B paMKax 4acTu, HOPMUPYEMON y4aCTHMKaMK 06pa30BaTebHbIX OTHOLLIEHWI
(BapuaTmBHas) 6noka b1. [1ns n3yyvyeHns ANCUMNANHbLI He0BX0AMMO 3HaTb OCHOBbI MaTEMATMYECKOr0
aHasM3a, TEOPETUYECKNE OCHOBBI MHPOPMATUKIN, TEOPUIO BEPOSATHOCTEN U MAaTEMATUYECKON CTAaTUCTUKMN.

11. MnaHupyeMblie pe3ynbTaThl 0Oy4yeHUs No AuCUUNINHE/MOAYNIO (3HAHUA, YMEHUSA, HABbIKK),
COOTHeCeHHble C NJIaHUPYEeMbIMU pe3ysibTaTaMu 0CBOeHUs oOpa3oBaTeNIbHON NPOrpamMMbi
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX AOCTUXKEHUS:

Kon » Ha3BaHue
KOMNeTeHLnn

MK-1 CnocobeH
NPOBOANTb
nccnenoBaHus Ha
BCEX 3Tanax
YKU3HEHHOrO LKA
NPOrpamMMHbIX
cpencTs

MK-1 CnocobeH
NPOBOANTb
nccnenoBaHus Ha
BCEX 3Tanax
YKU3HEHHOrO LKA
NPOrpamMMHbIX
cpencTs

MK-1 CnocobeH
NpoBOANTb
NccnenoBaHna Ha
BCEX 3Tanax
YKU3HEHHOr 0 UMKNa
NPOrpaMMHbIX
cpencTs

Kon n Ha3BaHue
WHOMKATOpa KOMMNeTeHUun

MK-1.1 3HaeT meToAbl U
CpeacTBa NAaHUPOBaHUS U
opraHu3aumm
NccnenoBaHNn n
pa3paboTok

MK-1.2 3HaeT MeToab
npoBeneHNs
3KCMNEPUMEHTOB 1
HabnoaeHnn, obobLieHns
1 06paboTKM MHopMaLnn

MK-1.4 Ucnonb3yeT
CTaHAapTHoe K
opuUrnHanbHoe
nporpaMMHoe
obecneyeHune 1 npoBoanT
KOMMbIOTEPHbI
3KCNEPUMEHT,
obpabaTbiBeT pe3ynbTaThbl
1 hopMynnpyeT BbIBOAb

3HaHWA, YMEHUS, HaBbIKM

3HaTh: METObl 1 CPEACTBA MIAHNPOBAHNS U
OpraHu3aunmu uccnefoBaHuii 1 pa3paboTok

3HaTb: METOAbI MPOBEAEHNS IKCNEPUMEHTOB 1
HabntoaeHun, 06o6weHnsa n obpaboTkun
nHgopmaummn

3HaTb: a/IrOPUTM NCNONb30BaHNA CTaHAAPTHOMO U
OpWrMHaNIbHOro NporpamMMHoro obecneyeHns
YMeTb: NpoBOANTb KOMMNbIOTEPHbIA 3KCNEPUMEHT
Bnapetb: 06paboTKon pe3ynbTaToB 1
(hopMyIMpPyOBKOIN BbIBOLOB

12. O6beM AUCUUNIUHBI B 3a4€THbIX eAUHMLaX/Yac:

4/144

dopMa NPOMEXXYTOYHON aTTeCTaLUM:

SK3ameH

13. TpymoeMKOCTb No BUAaM y4ebHon paboThl



Bunpg y4yebHon paboThl CemecTtp 5 Bcero

AyONTOpPHbIE 3aHATMA 68 68
JIeKUMOHHbIe 3aHATUS 34 34
[paKTuyeckne 3aHAaTUA 34 34
JNabopaTopHble 3aHATUSA 0

CamocTosATeNbHas paboTa 40 40
KypcoBas paboTa 0

MpoMexyTo4yHasa aTTecTaums 36 36
Yacbl Ha KOHTPOJIb 36 36

Bcero 144 144

13.1. Copep>XxaHue AUCLMUNINHbI

n/n HavmeHoBaHune CopepxxaHue pasgena AUCUUMNANHDI Peann3auus pasgena AUCLMMNINHBI C MOMOLLbIO
pa3pena OHNanH-Kypca, YMK
AUCLMNNHBI

1. Jlekuun

1.1 dHTponuA [MCKpeTHbIe UCTOYHMKIM COOBLLEHWIA. https://edu.vsu.ru/course/view.php?id=6563#section-5
LNCKPETHbIX V3mepeHne nHdopmaumm. CobcTeeHHas
NCTOYHWKOB MHOPMaLMs. IHTponus. Beinykble

PYHKLMN MHOrMX NepeMeHHbIX. YCI0BHas
3HTponuA. JUCKpeTHbIE C/TyYalHble
nocnefosaTtensHocTH. LUenn Mapkosa.
DHTpOMNKMA Ha coobLLeHNe ANCKPETHOrO
CTaLMOHApPHOro NCTOYHNKa. PaBHOMepHoe
KOAMPOBaHWE ANCKPETHOr0 NCTOYHMKA.
lMocTaHoOBKa 3afayun. HepaBeHCTBO
YebbiweBa. 3aKoH 6obLINX Yucen.
MNpsimas TeopeMa KOAUPOBaHUA Oas
LVNCKPETHOro NOCTOAHHOM0 NCTOYHUKA.
ObpaTHas TeopeMa KOLMPOBaHUS ANs
LIVCKPETHOro NOCTOAHHOrO NCTOYHUKA.
MHO>XeCTBO TUMUYHbIX
nocnefoBaTeNIbHOCTEN AN AUCKPETHOMO
NOCTOSAHHOIO UCTOYHMKA. ICTOYHMKM C

namaThbo.

1.2 HepaBHomepHoe  [locTaHOBKa 3afla4y HEPaBHOMEPHOr 0 https://edu.vsu.ru/course/view.php?id=6563#section-6
KoavpoBaHue nobyKBEHHOr0 KOAMPOBaHNA.
ONCKPETHbLIX HepaBeHcTBO KpaTa. Teopemsl
NCTOYHVKOB nobyKBEHHOr0 HepPaBHOMEPHOr 0

KoamposaHusa. ONTUManbHbIN
nobykBeHHbIN Ko - Koa XathdmaHa.
/136bITO4HOCTL Kofa XathdmaHa. Kon
LLleHHoHa. Kog T'mnbepTa-Mypa.
HepaBHoMepHoOe KoampoBaHue ans
CTaLMOHAPHOr0 NCTOYHUKA.

1.3 KoauposaHue [ocTaHoBKa 3afja4u yH1BEPCaNbHOro https://edu.vsu.ru/course/view.php?id=6563#section-7
LOVNCKPETHBbIX KOAVPOBaHNS NCTOYHNKOB. HECKOIbKO
WCTOYHVKOB NP MOJIE3HbIX KOMOMHATOPHBIX (hopmMy .
HeunsBecTHON ByxnpoxofHoe nobykBeHHOe
CTaTUCTUKE KofupoBaHue. HymepaunoHHoe

KOAMpoBaHUe. ACUMNTOTNYECKME
rpaHuLLbl M36bITOYHOCTM YHBEPCASIbHOMO
KOAMPOBaHUs. AfanTUBHOE KOANPOBAHNE.
CpaBHeHUWe anropuTMoB.



n/n

1.4.

1.5

2
MpakTnyeckune
3aHATUA

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

HanmeHoBaHune
pasgena
ONCUUNANHDI

AnropuTMmsl
KOAMPOBaHMSA
NCTOYHWKOB,
npuMeHsiemble B
apxuBaTopax

KonvpoBaHue
ONS ANCKPETHbBIX
KaHasoB €
LLYMOM

AHcambnu n
BEPOSITHOCTU

SHTponuAa

MapKkoBckue
uenwu

KonnyecTso
NH(opMaLm

HepaBHOMepHOe
KOAMpoOBaHme

BnokoBbIN
NCTOYHVK C
N-KpPaTHbLIM
pacwupeHnem

YHVBepCanbHbI
anropuT™
oxaTus

KaHanbl 6e3
namsaTu

Coniep>xaHue pa3aena aAUCLUMVHBbI

MOHOTOHHbIe KoAbl. IHTepBanbHoe
KOLVMPOBaHME U METOL «CTOMKa KHUI».
MeTopa ckonb3swero cnosaps (LZ-77).
AnropuTtm LZW (LZ-78). MpenckasaHne no
4acTn4yHOMy coBnageHuio. Cxatue ¢
1cnosib3oBaHnem npeobpasoBaHmns
bappoy3a-Yunepa. CpaBHeHue cnocobos
KOAVMPOBaHMS. XapaKTepUCTMKM
apX1BaToOPOB.

[locTaHOBKa 3a4a4yu NOMexoyCcTON4nBoOro
KoavpoBaHus. MoLenn KaHasoB.
B3anmHas nHpopmauns. CpegHas
B3aVMHas nHpopmaLms. YcnosHas
CcpeaHas B3auMHasa UHPopMaLus.
TeopeMa 0 nepepaboTke MHoOpMaLuK.
Bbinykn0CTb CpefHer B3anMHoOM
NHopmMauumn. HpopMaLMoHHas eMKOCTb
1 MPOMyCKHasa cnocobHocTb. HepaBeHCTBO
®aHo. ObpaTHas TeopeMa KOAMPOBAHNS.
BblyncneHne nHpopMaLMOHHOM eMKOCTK
KaHanos 6e3 namMaTn. CUMMeTpUYHbIe
KaHasbl. MpsaMas TeopemMa KOAMPOBaHUA
0N ANCKPETHBIX MOCTOAHHbIX KaHas0B.
TunnyHble Napbl NOCeA0BaTEbHOCTEN.
TunuyHble Napbl NOCNef0BaTEbHOCTEN.

BeposiTHOCTHble aHCcambnn. baliecoBckumi
BbIBOA.

SHTpONWA. YCNOBHAsA S3HTPOMUS 1 ee
CBOWCTBA. IHTPOMMSA AUCKPETHOMO
NCTOYHMKa UHGopMaLumu. MonHas 1
4aCTHas 3HTPOMUU.

CraumoHapHble MapkoBcKkue uenu. PacyeT
YCJI0BHOW SHTPONUN CTaLMOHapHOM
MapkoBcKoW Lenu.

PacyeT KonnyecTBa UHGOPMaLIML.
CBOWCTBa KonM4yecTBa MHMopMaLmn.

Koa XatppmaHa. Kog LleHHoHa-®aHo. Kog
vnbepTa-Mypa. ApndmeTnyeckoe
KoAuMpoBaHue.

KoaunpoBaHue 6,10K0BOM0 NCTOYHMKA X2 1
X3.

ANropuTM yHUBEPCAJIbHOO KOANPOBAHUS
JNlemnens-3uBa. LekoanposaHue LZ-koga.
AnropuTm Jlemnens-3usa-yanua.
[ekonnposaHus LZW.

[IBOMYHBIA CUMMETPUYHBIN KaHan 6e3
namaT. KoMbUHMpoBaHME NCTOYHNKOB.

Peanunsaumsa pasnena oucuUmMnanHbl C MOMOLLbLIO

OHNanH-Kypca, YMK

https://edu.vsu.ru/course/view.php?id=6563#section-8

https://edu.vsu.ru/course/view.php?id=6563#section-9

https://edu.vsu.ru/course/view.php?id=6563#section-15

https://edu.vsu.ru/course/view.php?id=6563#section-15

https://edu.vsu.ru/course/view.php?id=6563#section-16

https://edu.vsu.ru/course/view.php?id=6563#section-18

https://edu.vsu.ru/course/view.php?id=6563#section-18

https://edu.vsu.ru/course/view.php?id=6563#section-19



n/n HavmMeHoBaHue COﬂ,ep)KaHl/le pasnena ancuuninHbl Peanunsaumsa pasnena oucuUmMnanHbl C MOMOLLbLIO

pasgena OHNanH-Kypca, IYMK
LVNCLMNINHBI
2.9 MponyckHas CpepfHAs B3auMHas UHMOpMaLuus. -
CcnocobHoCTb MponyckHas cnocobHOCTb ABOMYHOIO
KaHana CMMMETPUYHOr 0 KaHana.

13.2. Tembl (pazpenbl) AUCLUNJINHBI U BUAbI 3aHATUN

Ne HanmeHoBaHune NekumnoHHble  [MpakTuyeckne JlabopaTopHble CamocTosTenbHas Bcero
n/n  TeMmsbl (pa3fena) 3aHATMA 3aHATUA 3aHATUA paboTa

1 SHTpONUS 6 9 8 23
LANCKPETHbIX
NCTOYHWNKOB

2 HepaBHoMepHoe 7 8 8 23
KOLMpOBaHue
AVNCKPETHbIX
NCTOYHVKOB

3 KoanpoBaHue 8 4 8 20
ANCKPETHbIX
NCTOYHMKOB NpU
HEeN3BECTHOM
CTaTUCTUKE

4 AnropuTmbl 7 7 8 22
KOLMpPOBaHMA
NCTOYHUKOB,
npuMeHseMble B
apxmBaTopax

5 KoanpoBaHue 6 6 8 20
ans
ONCKPETHbIX
KaHanoB C
LLIYMOM

6 Yachbl Ha 36 36
KOHTPOJIb

34 34 36 40 144

14. MeTogunyeckue yKasaHusa ansa oby4alowwmxcs no 0OCBOEHUIO AUCLUNJINHBI

15 ycnewHoro 0CBOEHUSt AUCLIUTIINHBI PEKOMEHAYETCSA CMCTEMATMYeCcKas MOArOTOBKA K BbIMOIHEHWIO
NPaKTUYECKUX 3aaHNI, @ TakXKe CaMoCTosiTeNlbHas paboTa oby4vatollerocs, KoTopas npeaycMaTpuBaeT
MOArOTOBKY K py6eXHbIM aTTecTaumnsm 1 nsyyeHve LOnosaHUTENbHON IMTepaTypbl Mo BONpocam
AUCLUMVHBI.



15. MepeyeHb OCHOBHOM U A,O0MNOJIHUTENILHON NMTEpPaTypbl, PECYPCOB MHTEPHET, Heo6XxoAUMbIX
AN OCBOEHUS AUCLUNJINHDI

Ne NcToYHMK
n/n
1 Monos, W. t0. Teopusa nHdopmaumm / W. tO. Monos., U. B. bimHoBa. — 3-e n3g., ctep. — CaHkT-MeTepbypr :

JNaHb, 2022. — 160 c. — ISBN 978-5-507-44279-9. — TeKCT : 39NeKTPOHHbI // JTaHb : 9NEeKTPOHHO-
6ubnnoTeyHas cuctema. — Pexxum goctyna: https://reader.lanbook.com/book/218870

2 NaHckux, 0. B. Teopus nHdopmaumm : y4ebHuk / tO. B. JlaHcknx. — KnpoB : BaTlY, 2020. — 236 . : JlaHb :
3/1IEKTPOHHO-bMbnoTevHas cnctema. — Pexxum goctyna: https://reader.lanbook.com/book/201926#1

6) nononHuTeNbHas AnTepaTypa:

Ne NcToYHMK
n/n

1 KoTeHko B. B. Teopusi uHcopmauumm: y4ebHoe nocobue / B. B. KoteHko, K.E. PymsaHLeB. - PocToB.-
Ha-LloHy, TaraHpor: x3paTensCcTBo KOXXHOro heaepanbHoro yHmeepcuteta, 2018. - 240 c. -
YHuBepcuTeTckaa bubnnoTeka OHNaMH : 31eKTPOHHO-6MbAnoTeYHaa cucTeMa. — Pexum
pnoctyna : https://biblioclub.ru/index.php?page=book_view red&book id=561095

2 Teopuns BEPOATHOCTEN N MaTeEMaTMYeCKasd CTaTUCTMKA: KYpC Nekumn : y4ebHoe nocobue /
aBTopbl-cocTaBuTenun E. O. TapaceHko [u gp.]. — CtaBponosb : CKOY, 2018. — 229 ¢. — TeKCT :
3N1EKTPOHHbIN // J1aHb : 9NEeKTPOHHO-6MBANOTEYHas cmcTeMa. — Pexxum gocTyna:
https://reader.lanbook.com/book/307043

3 MancTpeHko H. B. OCHOBbI Teopumn MHopMaunn 1 kpuntorpagumn : y4ebHoe 31eKTPOHHOE
n3naHue: yyebHoe nocobue / H. B. ManctpeHko , A. B. MaicTpeHko. - TamboB: N3aaTenbCckui
ueHTp ®rbOY BO TI'TY, 2018. - 81 c. - YHuBepcuTeTCcKas bubnnoteka OHMNAMH : SNEKTPOHHO-
bnbnunoteyHasa cnctema. — Pexxum goctyna :
https://biblioclub.ru/index.php?page=book_view red&book id=570354

4 Ycenko O. A. MpunoxxeHnsa Teopun NHHOPMaL UM 1 Kpuntorpagpum B pagnoTexXHUYeCKnx
cmcTeMax: yyebHoe nocobue / O. A. YceHKo. - PocToB-Ha-[oHy, TaraHpor: /I3naTenscTBo
tO)xHOro hegepanbHOro yHusepcuteTa, 2017. - 239 c. - YHUBepcuTeTCcKas bubnnoteka oHNamlH :
3/1IEKTPOHHO-6MbAnOTEYHAsA cncTeMa. — Pexxum gocTtyna :
https://biblioclub.ru/index.php?page=book_view red&book id=500141

5 BonbiHckasa A.B. Teopusa nHgopmaumn: npaktukym / A.B. BonbiHckas , [.A. Yepesos. -
30aTenbCTBO YPanbCKoro rocyLapCTBEHHOMO yHBepCcUTEeTa nyTen coobweHns, 2018. - 32 c.
JlaHb: 21eKTPOHHO-OnbnnoTeyHasa cnctema. — Pexxum JocTyna :
https://e.lanbook.com/reader/book/121385/#1

B) MH(DOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/m WcTOYHUK

1 www.lib.vsu.ru 3HB BI'Y



16. MepeuyeHb yuebHO-MeTOogUYECKOro obecneuyeHus pnsa caMocToATesIbHOU PaboThl

Ne NCTOYHMK
n/n

1 2YMK. 2neKTpOoHHbIN YHUBepcUTeT BIY. - Pexxum goctyna : https://edu.vsu.ru/course/view.php?id=6563

17. ObpasoBaTenbHble TEXHONOIMU, UCNOJIb3yeMble NPU peannsauumn y4eOHOW AUCLUNINHDI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
CcMellaHHoe obyyeHue):

18. MaTepuanbHo-TexHU4YecKoe obecneyeHne AUCLLUNIIUHDI:
1) nekuuoHHas ayauTOopWS, OCHALLEHHas MybTUMEa NPOEKTOPOM;
2) Knacc 4ns npoBefeHnsa npakTUYecknx 3aHAaTui;

3) BbIMUCAUTENbHbIE YCTPOMCTBa ON5 NPOBEAEHMSA pacyeToB aarebpanyiecknx QyHKUMIA 00 TPETLErO
3HaKa nocsie LeCcATUYHOro pasgenntens.

19. OueHo4HbIe CpeacTBa AN NPOBeAeHUA TEeKyLLEen U NPOMEeXXYTOYHOU aTTecTaluun

MopsAOK OLEHKM 0CBOEHMS 00yYaloLmMMncs y4ebHoro MaTepmana onpeaensieTcs Coaep>XxaHmem
cnefyowmx pasienoB AUCLUMINHGI:

Ne Pa3zpgenbl ouCLUUNINHGI Kon Kon OueHo4Hble cpelcTBa
n/m (mogynn) KOMMNETEHLNN NHANKaTopa ONs TekyLwen
aTTecTaumm
1 DHTPOMNUA OUCKPETHBIX MK-1 MK-1.1 KoHTponbHas paboTta 1
NCTOYHUNKOB TecToBOe 3agaHne 1
2 HepaBHOoMepHOe KoaunposaHue [K-1 MKB-1.2 KoHTponbHasa paboTa 2
LNCKPETHbIX UCTOYHNKOB TecToBOe 3agaHue 2

KoounpoBaHue OUCKPETHbIX
NCTOYHWKOB Mpn Hen3BeCTHON
CTaTUCTUNKe

ANropuTMbl KOAMPOBaHUSA

NCTOYHNKOB, NPUMEHSAEMbIE B MK-1 MNK-1.4 KoHTponbHas paboTta 3
apxmBaTopax TecToBoe 3agaHue 3
KogupoBaHue gs KoHTponbHasa paboTta 4
LNCKPEeTHbIX KaHanoB C

LLIYMOM

lNpomexyTo4yHas aTTecTauns
dopMa KOHTPOIA - IK3aMeH
OLeHOYHbIe CpeacTBa A5 MPOMEXYTOYHOM aTTecTalmm

Ons oueHnBaHMsA pe3ynbTaToB 00y4eHMs Ha 3K3aMeHe UCNoNb3yeTcs 4-6annbHas Wana: «OTANYHO»,
«XOPOLLO», «Y[I0BJETBOPUTENBHO», «HEYIOBAETBOPUTENLHO.

CooTHOLLEHME NOKa3aTenen, KPUTEPUEB U LLKaJlbl OLEHNBaHNA PE3Y/IbTATOB o6yqu|/|;|.



YpoBeHb

KpuTepun oLeHnBaHNA KOMNETEHLNIA copmupoBaHHOCTK | LLIKana oueHoK
KOMMNeTeHLUnI

ChopMunpoBaHHble 3HaHWA 0 (hyHOAMEHTAsbHbLIX MOJIOXKEHNAX [10BbILLEHHBbIV OT/IM4HO

Teopun NHMOPMaLIMKN B HacTW KOLUPOBAHUSA NHGOPMaLLin, YPOBEHbL

nepeaayn MHHOPMaLIMK OT Pa3/IMYHBIX UCTOYHMKOB MO KaHanaM.
CchopMmMpoBaHHOE yMeHVe hopMan30BaThb 3aady OLEHKU
MH(OPMALIMOHHBIX XapaKTEPUCTUK CUCTEMbI Nepenayu
MH(OPMaLMK, NPOBECTU aHann3 ee paboThbl 1 BbIAEANTb
Hanbosnee 3Ha4YMMble MapameTpbl

CchopMMPOBaHbI HaBbIKK aHaM3a MHAOPMALIMOHHbIX
XapaKTEPUCTVK CUCTEMbI MepeAayn MHGopMaLMK

CcdopmmpoBaHHble, HO Coaep KalLme oTaenbHble npobesb ba30Bbili ypOBEHb Xopouo
npeacTasneHns o yHAaMeHTaJIbHbIX MONOXKEHUAX TEOPUN
NH(OPMaLUN B 4YaCTWU KOAUPOBAHUA ANCKPETHbLIX UCTOYHUKOB
MH(opMaLMK, anropuTMOB KOAMPOBAHUS UCTOYHUKOB.
YcnewHoe, HO cofepikalliee oTheNbHble npobesbl, yMeHne
thopmanm3oBaTbh 3a4a4y OLEHKU MHHDOPMALMOHHBIX
XapaKTepuUCTUK CUCTEMbI Nepesayn MHhopMaLmmn, NpoBecTy
aHanum3 ee paboThbl 1 BbIAEANTb Hanbonee 3Ha4yMMble NapameTpsl
CchopMrpoBaHbI, HO UMEIOT OTAeNbHbIe NPobesibl, HaBblKK
aHanM3a NHPOPMaLMOHHbBIX XapaKTEPUCTUK CUCTEMbI Mepesayn

NHopMaLun
HenosiHoe npefcTasneHre o PyHAAMEHTaIbHbLIX MONOXKEHNAX [Moporossivi YnoBnetBopu-TesbHO
Teopumn MHGOpPMaLMn B HaCTW KOLUPOBAHUA LUCKPETHbIX YPOBEHb

MCTOYHWMKOB NPV HEW3BECTHOWM CTaTUCTUKE

YMeHune dopMann3oBaTh 3af4a4y OLEHKN WNHMHOPMALMOHHbIX
XapaKTepuUCTUK CUCTEMbI Nepefayn MHhopMaLumn, NpoBecTy
aHanu3 ee paboTbl 1 BbIAENUTb Hanbosiee 3Ha4YMble
mapaMeTpbl, COMPSXKEHHOE C Ha/IMYeM CyLLeCTBEHHbIX OLIMBOK
1 CMOCOBHOCTbHIO NCNPABIEHNS MPY YKa3aHUM Ha HUX
CchopMmpoBaHbl, HO UMEIOT CyLLLeCTBEHHbIE NPobenbl, HaBbIKK
aHam3a NHMOPMALIMOHHBIX XapaKTEPUCTUK CUCTEMbI Nepenayu
NHopMaLun

®parMeHTapHbIe 3HaHWS UK OTCYTCTBUE 3HAHWIA - HeynoBneTBopu-T€/IbHO
®parMeHTapHbIE YMEHUS NN OTCYTCTBIE YMEHMIA
OTCYTCTBUE HABLIKOB

20 TunoBble OUEeHOYHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npouenypbl
oueHUBaHuUA

20.1 TeKyLLMA KOHTPOJIb yCNEeBaeMOCTH

KOHTpONb yCNeBaeMoCTy N0 ANCUUMINHE OCYLLECTBSAETCA C MOMOLLBIO KOHTPOJbHBLIX panboT 1 TeCTOBbIX
3aJaHunN.

KOHTpoOJibHbIE (NPaKTUKO-0PUEHTUPOBAHHbIE) 3alaHnA

Mpumep KOHTPONLHOro 3ajaHns 1.

JaHo npon3BeneHune aHcambnen XY=[x1ylx1ly2x1y3x2ylx2y2x2y3]
[0.21 0.42 0.07 0.09 0.18 0.03]



OnpenennTb, SBAAOTCA AN aHCaMban X 1 Y HE3aBMCUMMbIMU, BbIYUCANTL aHTponuio H(X), H(Y), H(XY).
MpvMep KOHTPOJIbHOrO 3a4aHns 2.

0na Habopa BepoATHOCTEN NOCTPOUTL KOoA XaddmaHa, LLieHHoHa, TnnbbepTa-Mypa, apnpMeTnyeckoro
KOAMPOBaHMS.

z1 =0.249, z2 =0.03, z3 =0.085, z4 =0.04, z5 =0.11, z6 =0.124, z7 =0.022, z8 =0.142, z9 =0.138,
z10=0.06.

MpuMep KOHTPONBLHOIO 3aAaHus 3.

Heobxoanmo nepepnath coobuweHne: HEYOOBJIETBOPUTE/IBHO ¢ nomoLblo anropmTtMa KOAMPOBaHUS
LZ77.

[MprMep KOHTPOJIbHOrO 3agaHng 4.

[laHbl BEPOSTHOCTM MOSIBIEHUS BXOLHbIX CUMBOJIOB B KaHasne U BEPOSTHOCTM BEPHOM/OWNOG0YHON
nepefayn:

p(x0)=0.5, p(x1)=0.5, p(y0|x0)=1, p(y0|x1)=0.5, p(y1|x0)=0, p(y1|x1)=0.5.
Bbl4ncnnTb Konn4ecTso nHgopmaumm 1(X,Y).

TecToBble 3a4aHNS

[MpuMep TecToBOro 3agaHns 1.

®opMyJia yCNOBHOIo pacnpefeneHns BeposaTHocTen. CBOMCTBO SHTPOMUM AUCKPETHOrO aHCambns.
dopMyna yCNOBHOM SHTPONUK NpU UKCUPOBaHHOM CoBbITUN. CBOWCTBA YCNOBHON 3HTponuu. MNpocTas
uenb MapkoBa. DHTponusa Ha BykBy nocnenoBaTeNbHOCTU. ICTOYHUK C NaMATbIO.

MpymMep TeCcToBOro 3agaHus 2.

HepaBeHcTBO KpadhTa. Kog MNmnbepTta-Mypa. AByxnpoxoaHoe NnobykBeHHOE KOAMPOBaHWeE. AnanTuBHoOe
KoOMpOBaHue. YCN0BHaga CpefHAsA B3aMMHasa nHpopmaums.

Mpumep TeCcToBOro 3agaHunsa 3.

XapakTepucTuky apxmesaTopos. Anroputm LZW (LZ-78). Mogenn kaHanoB. CUMMeTPUYHbIE KaHaJlbl
TunnyHble Napbl NocienoBaTeNbHOCTEN

KoHTpoJibHas pa60Ta N TECTOBbIe 3afaHNA oLeHMBatoTCsA No 50-6anbHON WKane Kaxkaas.

an/IBe,[I,éHHbIe HMXXe 3aaHNAa peKoMeHOyeTCAa NCNOoJZIb30BaTb Mpu npoBeaeHnn JnarHOCTUYeCKNX
pa60T N5 OLLEHKN OCTAaTOYHbIX 3HAHWI:

NnK-1

3afaHns OTKPbLITOro TUna

1. CNOXXHOCTb KOAUPOBaHUA U Ae0AUPOBaHUA ONA anroputMma LZ-77

A) paBHa

B) He paBHa

C) 3aBUCUT OT AJIMHbI UCMOJIb3YEeMOro CoBaps

D) 3aBMCUT OT AJIHbI KOAMPYEMOro coobLieHmns

2. Ina AuCKpeTHOro ctauMoHapHoro uctoyHuka H(X|X") c yenunyeHmem n

A
B
C
D

3. Kakoe KosM4ecTBO nepenaHHON aeKonepom uHpopmauum onpepenseT BeJIM4MHa YCJIOBHOMU
auTponuu H(X,|X,,...,X,_,)

He ybbiBaeT
ybbiBaeT

He BO3BpacTaeT
BO3BpacTaeT

_— ~— —



A) cpepHee
B) MMHMManbHoe
C) MakcuManbHoe

4. Ansa aHcambna coobwenun X={1,...,M} c BeposTHocTAMM coobLLeHUH {pP,,...,Pu} ¥
ynopapo4YeHHbIMU N0 yObIBaHMIO BEPOATHOCTEN YEeMY paBHA AJIMHA KOAOBbIX C/I0B ANA KOTOPbIX
HaWpeTCcA He MeHee ABYX KOAOBbIX CJIOB, KOTOpble UMEIOT OAMHAKOBYIO OJIMHY PABHYIO
A) cpegHen annHe

B) MUHUManbHOM ANnHe

C) MakCuManbHOM ONnHe

5. Onpepenute npaBuJibHOe CBOMCTBO MOHOTOHHOCTU COOCTBEHHON UH(OpPMaLLUK

npu p(x1)=p(x2)

BbibepnTe 0ONH AN HECKOJIbKO OTBETOB:

A) 1(x1)=1(x2)

B) 1(x1)<I(x2)

C) I(x1)=1(x2)

D) I(x1)=1(x2)

E) I(x1)=1(x2)

F) 1(x1)>1(x2)

6. AHcaMbau X 1 Y He3aBUCUMBI, €CJiU

BbibepnTe 0OUH AN HECKOJIbKO OTBETOB:

A) H(XY)=H(X)+H(Y)

B) H(XY)=H(X)—H(Y)

C) H(XY)=H(X)/H(Y)

D) H(XY)=H(X)H(Y)

7. CobcTBeHHan uHgpopmauusa I(x) coobieHus x, BbibupaeMoro U3 gUCKpPeTHoOro
aHcambnsa X={x,p(x)}, Ha3bIBaeTCcA Be/qIM4UHA

A) I(x)=—log,p(x)

B) I(x)=—Ig p(x)
C) I(x)=log,p(x)
D) I(x)=-In(x)

8. BbibepuTe npaBusibHOE BbiCKa3biBaHUEe, OTHOCALLLEeCH K SHTPONUHM

A) obpaboTka nHopMaL MM HE MPUBOAUT K YBEANYEHUIO SHTPOMUN

B) K yBEIMYEHWNIO SHTPOMUN HE NPUBOANT TOSIbKO YNOPSAA0YMBAHMNE MH(DOPMaLUK, APYrie TUMbI
06paboTKM BeAYT K yBEANYEHWIO IHTPOMMUM

C) NH(opMaLMs 1 SHTPOMKUS He CBS3aHbl

D) obpaboTka nHdopMaLmMm NpMBOANUT K YBEANYEHUIO SHTPOMUN

9. Ecnau 3apaHbl aHcaM6aum X, Y, TO

A) H(X|Y)=H(X) npu He3aBucuMbIX aHcambnsax X, Y
B) H(X]Y)<H(X) npn 3aBucumbix aHcambnax X, Y
C) H(X]Y)<H(X) npn He3aBucuMbIx aHcambnsx X, Y
D) H(X]Y)=H(X) npu 3aBucnmMbix aHcambnsax X, Y

10. BoibepeTe npaBusibHOE Bbipa)keHue yC/I0BHON co6cTBeHHOW UH( OpMaLum

A) I(x]y)=—Igp(x]y)
B) I(x]y)=—log,p(y|x)
C) I(x]y)=-log,p(xy)



D) I(x]y)=log,p(x[y)

E) I(x]y)=—log,p(x]y)

3afaHns 3aKPbITOro TUMa

1. 3anuwuTte Kop Nanarrepa-Ban Byxpuca pna yucna i=23 u T=5
2. 3anuinTe YHapHbIX Koa Ansa Ymcna 9

3. CKOJIbKO HalpeTca CJIOB, pa3siMyaloLWmecs ToJIbKO B OAHOM MNOCJ/iegHeM CUMBOJie, Ans
aHcambnsa coobwenun X={1,...,M} c BeposaTHocTAMMU coobweHun {pl,...,pM} n
ynopsapo4eHHbIMU N0 yObIBaHMIO BEPOATHOCTEH, Cpeamn KOAOBbIX CNOB gnuHou l,=max,l,

4. 3anuwuTte Kon FonombGa ong yucna i=91 m m=3

5. Bbluucnurte s3uTponuio H pnsa pUCKPETHOro ucToyHuka: z1=0.05, z2=0.15, z3=0.05, z4=0.1,
z5=0.05, z6=0.6

3aJaHune C pa3BEPHYTbIM OTBETOM

1. laHo npou3BepeHne aHcambneit XY (yKasaHbl COBMECTHble BEPOSATHOCTH)

p(x.y,) p(X.y,) p(x;y:) p(x,y.)
01 015 0.15 0.6

BuiumcnuTe BepoAaTHoCTH p(X,), P(y.),p(X,),p(y.)

2. nOCTpOMTb 4BOUYHOEe aepeBo, 3anucaTtb Kopg, XacbmaHa, CpeaHol OJIMHY KOoAa, SQHTPOMNUIO U
M30bITOYHOCTL ANA cneaymouwiero AUCKpPeTHoro UCToOYHUKa:

z1=0.245, z2=0.09, z3=0.055, z4=0.15, z5=0.13, 26=0.045, z7=0.037, z8=0.038, z9=0.14, z10=0.07.

20.2 NMpomMeXxyTouyHasa aTrecraums

|_|p0Me)KyTO‘-lHaF| aTTeCTauma no gucunniinHe ocyllecTsnaeTcqa C NOMOLbHO cobecenoBaHusa no
3K3aMeHaLMOHHbIM buneTam.

15 oueHUBaHUA pe3ynbTaToB 06y4eHUs C NoMoLLbio cobecenoBaHNs MO 3K3aMeHaUMOHHbIM BuneTam
NCNONb3YTCS CNeayloLLe NoKa3aTeNu | BlafleHne NOHATUAHLIM annapaToM AaHHON 061acTu Hayku
(TeopeTUYecKMMy 0CHOBAMM AUCLMIMINHBI), CMOCOBHOCTL UNNOCTPMPOBATL OTBET NpUMepamu, akTamu,
AaHHbIMW HayYHbIX UCCNeL0BaHNIA, MPUMEHATbL TEOPETUYECKNE 3HAHUS AN PELLEeHNs NPaKTUYeCKnX
3a4ay onpefenieHns OCHOBHbIX MH(POPMALMOHHBIX XapaKTEPUCTUK UCTOYHUKOB COOBLLEHNI 1 KaHANOoB
CBSA3M.

KM copmupyeTcsa n3 OByx TeopeTMyeCcKux BONPOCOB M OAHON NPaKTUYECKON 3a4aun.
MepeyeHb BOMPOCOB K 3K3aMeHy

ANCKpPeTHbIe UCTOYHUKM coobLeHnin. N3mepeHne nHhopmaunn. CobcTBeHHan nHpopMaLms. SHTPONMUS.
YcnoBHas aHTponus. JUCKpeTHbIe CayYaiHble NociefoBaTeIbHOCTU. Lenn MapkoBa. HTponus Ha
coobLieHne ANCKPETHOro CTalMOHapHOro NCTOYHNKA. PaBHOMEpHOE KOANPOBaHNE ANCKPETHOr0
NCTOYHMKa. MocTaHOBKa 3aga4un. HepaBeHCTBO YebbiweBa. 3akoH 6onblumx Yucen. MNpsmas Teopema
KOAMPOBaHUA AN9 AUCKPETHOr0 NOCTOAHHOIrO CTOYHMKa. ObpaTHas TeopemMa KOAUPOBaHUS ANS
AVCKPETHOr0 MOCTOAHHOMO MCTOYHUKA. MHOXECTBO TUMNYHbIX NOC/Aef0BaTeNbHOCTEN A1 GUCKPETHOro
MOCTOSHHOI0 UCTOYHMKA. ICTOYHUKM C NnaMATblo. MoCcTaHOBKa 3aZia4yy HepaBHOMEPHOr0 NOoOYKBEHHOIO
KoaupoBaHua. HepaBeHcTBO KpadTa. TeopeMbl MOOYKBEHHOrO HEPABHOMEPHOIO KOAMPOBaHUSA. Ko
XahdpmeHa. N36bITo4HOCTL Koga XadhdmeHa. Koa LLeHHoHa. Kog M'mnbepTa-Mypa. HepaBHOMepHOe
KOLMpPOBaHMe ON5 CTaLuMOHapHOro UCTOYHMKA. NocTaHOBKa 3alayu YHUBEPCaJIbHOr0 KOAMPOBAHMA
NCTOYHNKOB. HECKONBKO MosiIe3HbIX KOMOUHATOPHbLIX hopMy. [1ByxnpoxoaHoe nobyKBeHHoe
KoAupoBaHue. HyMmepaunoHHoe KoAMpoBaHME. ACMMNTOTUYECKME FPaHnLbl 30bITOYHOCTH



YHUBEPCaJIbHOr0 KOAMPOBaHMA. AoanTuBHOe KoauposaHue. CpaBHeHNE anroputMoB. MOHOTOHHbIE KOLbI.
VIHTepBanbHOE KOOMPOBaHME N METO[ «CTOMKa KHMUM», MeToa cKoNb3sllero cnosaps (LZ-77). Anroputm
LZW (LZ-78). NpeackasaHue no 4acTUYHOMY coBnageHuto. CxaTne ¢ Ucnosib3oBaHnem npeobpasoBaHus
bappoy3a-Yunepa. CpaBHeHune cnocoboB KOAMPOBaHMA. XapaKTepUCTUKN apxmnBaTopos. MNocTaHoBKa
334241 NOMexXoyCTOMYNBOro KogupoBaHus. Mogenn kaHanos. BzanmHaa uHdopmaums. CpegHas
B3aMMHas UHdopmauns. YCIOBHas cpeaHsas B3aMMHasa nHgopmaums. Teopema o nepepaboTke
NHOpMaL MK, BeINyKNOCTb CpefHeNn B3auMHON MHopMaLmn. MHdopMaLmoHHas eMKOCTb 1 MPOonyCKHas
cnocobHocTb. HepaBeHCTBO PaHo. ObpaTHas TeopeMa KOANPOBAHUS. Bbl4ncieHne nHHopMaLMOHHOM
eMKOCTW. KaHanoB 6e3 namMaTn. CuMMeTpuYHble KaHasbl . [pamMas TeopeMa KoanpoBaHUa 4na
ANCKPETHLIX MOCTOAHHbIX KaHaJs0B.



