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®EJEPAJIbHOE FOCYJAPCTBEHHOE BIOJ)XETHOE O5PA30BATEJIbHOE YYPE)XXAEHUE
BbICLLUEIO OGPA30BAHUS
«BOPOHEXXCKWUWN rOCYAAPCTBEHHbI YHUBEPCUTET»
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YTBEP)XOAIO
1.0. 3aBeayloLlero Kagegpomn
Bbopucos OmMuTpuit HUKonaesuy
Kahenpa nHGMOPMaLNOHHBIX CUCTEM
21.04.2021

PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
561.B.[B.06.01 Teopusa nHdopmarmm
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

NHdopMaumoHHbIe cucTeMbl B TeeKoMMyHMKaumax, ObpaboTka nHdopmauum n MmalimHHoe obyyeHue,
[MporpaMMHas NHXXeHepus B MHPOPMALIMOHHBLIX cucTeMax, HhopMaLMOHHbIE CUCTEMbI U CeTEBble
TEeXHOJIOrnm

3. Ksanudukauus (cteneHb) BbINyCKHUKA:
bakanaspuaTt

4. ®opma obyyeHusn:

O4Hasn

5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUNIIUHDI:
Kathenpa MHHOOPMALMOHHBIX CUCTEM

6. CocTaBuTenu nporpamMmmsi:

bopucos OmuTpuin Hnkonaeesuy (borisov@cs.vsu.ru)
7. PeKkoMeHpOBaHa:

npoTokos HMC Ne5 ot 10.03.2021

8. YYyeOHbIN ron;:

2023-2024

9.llenu n 3apa4umn y4ebHOU AUCLUNAMNHDI:

Llesb n3y4eHus AUCLMMANHBI - popMUpoBaHMe Y 0by4atoLmnXcs 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 oucuUnanHbl obyyatowmecs A0KHbI 0OCBOUTb TEOPETMNYECKE OCHOBBI
KOLMPOBAHUS NH(OPMALMM, N3Y4UTb OCHOBHbIE aIfOPUTMbI MOCTPOEHNSA IDPEKTUBHBIX KOAOB,
MCNONb3YEMbIX, B TOM YMC/Ie U ANs OKaTUS nHhopmaumun. Kpome Toro obyyvatoLimecs foJKHbI 0CBOUTb
MeTOAMKY peLleHUns pasnyHbIX 3aZiay, CBA3aHHbIX C MPOLLECCaMm MoNyyYeHns, nepesayn, XpaHeHus
MCNONb30BaHMS NH(OPMALIUN.

3afa4n nsyvyeHnsa GUCLNNINHLI;

- d)OpMI/IpOBaHVIe Yy 06yqa+ou_w|xc9| CMCTEMATUYECKMX 3HaHWI B 061acTu TEeopeTn4eckKoro KoanposaHmA



NHopMaLmK;

- O3HaKoMJieHune 06y‘-lal0|.l.l,l/1XCFI C NepCnekTnBHbIMN HanpaeBieHNAMN B obnactn cxaTus NH(opMaLmn;

- 0by4yeHune obyyatoLMxcs BONPocaM NocTpoeHns 3hPeKTUBHbIX KOAOB, UCMOJb3yEMbIX A5 Nepefayn

NHMOPMaLMK.

10. MecTo y4yebHOM AucuunaunHbl B CTpyKType OOM:

OucumnnvHa no Bbibopy B paMKax 4acTu, (POpMUPyeMOit y4acTHUKaMM obpa3oBaTelbHbIX OTHOLLIEHUI
(BapmaTnBHas) 6noka B1. 0ns n3yveHns aucLMnAnHbI HE06X0AMMO 3HaTb OCHOBbI MaTEMaTU4YECKOr0
aHasn3a, TeopeTnYeCcKne 0CHOBLI MH(OPMATNKMN, TEOPUIO BEPOSITHOCTEN U MaTEMATUYECKON CTAaTUCTUKN.

11. NnaHupyeMmble pe3ynbTaThl 06y4eHUs No AUCLUUNINHE/MOAYNI0 (3HAHUSA, YMEHUS, HAaBbIKM),
COOTHeCeHHblIe C NJIaHMpyeMbIMU pe3ysibTaTaMU OCBOEHUs oOpa3oBaTeNlbHOW NPOrPaMMbi
(koMneTeHUUAMM BbINYCKHMKOB) U MHAMKATOPAMMU UX BOCTUIKEHUSA:

KopA » Ha3BaHue
KOMMNeTeHLnn

MKB-1 CrnocobeH npoBoanTb
nccnenoBaHMs Ha BCEX
3Tanax XXWU3HEeHHOro LUMKa
NPOrpamMMHbIX CPeacTB

MKB-1 CrnocobeH npoBoaAnTb
nccnenoBaHMs Ha BCEX
3Tanax XXWU3HEeHHOro LUMKa
NPOrpamMMHbIX CPeacTB

Kog v Ha3BaHWe nHanKaTopa
KOMMNeTeHLun

MKB-1.2 3HaeT MeTonbl
NpoBeLEeHNS IKCNEPUMEHTOB U
HabnoaeHun, 0606weHns n
06bpaboTkn nHpopmaLun

MKB-1.5 ObpabaTbiBaeT
NoNly4YeHHble pe3ynbTaThl
nccnenoBaHum ¢
NCNOJIb30BaHNEM CTaHOAPTHbIX
MEeTO0B (METOANK)

3HaHu4, YMEeHUA, HaBblKWN

3HaTb: METObl NPOBEAEHNS
9KCNEPUMEHTOB 1 Hab o AEHNNA,
0606wweHna n 0bpaboTku
NHGopMaumu

YMeTb: 1CMonb30BaTb METOAbI
NpoBeAEeHNS IKCNEePUMEHTOB U
HabnoaeHun, 06obuieHnsa n
06paboTkn nHpopmaLun
BnapeTtb: MeTOgaMM NpoBeaeHUS
9KCNEPUMEHTOB N Hab o AEeHNNA,
0606wweHna n 06paboTku
NHGopMaumn

3HaTb: aropuTMbl 06paboTKK
NOJIy4YeHHbIe pe3ynbTaThl
NCCNen0BaHUN C NCNOJSb30BaHNEM
CTaHAapPTHbIX METOAOB (METOAMK)
YMeTb: 0bpabaTbiBaTh
MOJIy4YEeHHbIE pe3ynbTaThl
NCCNen0BaHUN C NCNOJSb30BaHNEM
CTaHAapPTHbIX METOAOB (METOAMK)
Bnapetb: 06paboTKom
MOJIy4YEHHbIX Pe3ynbTaToB
NCCNea0BaHUN C NCMOJSb30BaHNEM
CTaHAapPTHbIX METOA0B (METOAMK)



Kog v Ha3BaHue Kog v Ha3BaHWe nHauKaTopa 3HaHMA, YMEHNS, HaBbIKM
KoMneTeHunn KoMneTeHunn

MKB-4 CnocobeH nposoauTb  MKB-4.5 OnuceiBaeT 3HaThb: aJIrOPUTM OMNMUCaHKA
aHanuns TpeboBaHUM K npuMeHseMble MaTeMaTUYeCKe  MNPUMEHSEeMbIX MaTeMaThYeCcKmx
nporpaMMHoOMy MeTOLbl N aNropuTMbl MeTOLOB 1 aJrOpnuTMOB
obecneyeHuto, BbINOHATb (PYHKLMOHNPOBAHUSA A4 (pyHKLMOHMPOBaHUSA N5
paboTbl MO NPOEKTUPOBAHNID ~ KOMMOHEHTOB MPOrPaMMHbIX KOMIMOHEHTOB MPOrpamMMHbIX
nporpaMMHoro obecnevyeHns  CpencTs CpeancTs

YMeTb: ONuncbiBaTb NPUMEHSIEMbIE
MaTeMaTU4Yeckne MeToabl 1
aNropuTMbl (hYHKLLIMOHUPOBAHNSA
L1 KOMMOHEHTOB NMPOrPaMMHbIX
CpencTs

BnapeTtb: a/irOpUTMOM OMUCAHNS
NPUMEHSEMbIX MaTeMAaTUYECKNX
MeTOL0B W aNropuTMOB
(hYHKLMOHMPOBAHUS ANs
KOMMOHEHTOB MPOrpaMMHbIX

CpeancTs
12. O6beM gucuUNInHBbI B 3a4eTHbIX eauHULLax/4yac:
4/144
dopMa NPOMEXYTOUYHON aTTeCcTaLuu:
JK3aMeH
13. TpypoeMKOCTb NO Bupam y4yebHoun paboTbl
Bug y4ebHomn paboTbl CemecTtp 5 Bcero
AyOunTOpHbIE 3aHATMA 50 50
JIeKUVOHHbIe 3aHATUSA 34 34
MpakTuyeckne 3aHaTnA 16 16
JTabopaTopHbIe 3aHATUS 0
CamocTodATenbHas paboTa 58 58
KypcoBas paboTa 0
MpoMexyTo4yHas aTTecTauns 36 36
Yacbl Ha KOHTPOJIb 36 36
Bcero 144 144
13.1. Copep>xaHue AUCLMUNINHbI
n/n HavmeHoBaHMne Co,uepmaHme pasnena oncumnnanHbl Peanusauuns pasgena AncunnanHbl C NOMOLLbIO
pa3gena OHNanH-kypca, IYMK

ONCLNTMINHBI

1. lekuun



n/n

1.1

1.2

1.3

1.4.

HanmeHoBaHune
pasgena
ONCUUNANHDI

SHTponua
LVNCKPETHBIX
NCTOYHMKOB

HepasHomepHoe
KoAupoBaHue
OUCKPETHBIX
NCTOYHNKOB

KoanpoBaHue
LVNCKPETHBbIX
NCTOYHVKOB Mpu
Hen3BeCTHON
CTaTUCTUKe

Anroputmsl
KOAVPOBaHUSA
NCTOYHNKOB,
npuMeHsemble B
apxmBaTopax

Coniep>xaHue pa3aena aAUCLUMVHBbI

[VCKpeTHbIe NCTOYHUKK COOBLLEHWIA.
V3mepeHne nHdopmaunmn. CobcTeeHHas
NH(OopMaUna. HTpoNus. Beinyknble
(PYHKLMN MHOTUX MepeMeHHbIX. YCN0BHas
3HTPONMA. INCKPETHbIE CllyYaiHble
nocsiefoBaTtenbHoCcTU. Lenn Mapkosa.
SHTPONVA Ha coobLleHne ANCKPETHOro
CTaLMOHapHOro NCTOYHNKa. PaBHOMepHoe
KOAVPOBaHNE AUCKPETHOrO NCTOYHUKA.
[ocTaHoBKa 3afayun. HepaBeHCTBO
YebbilweBa. 3akoH 60/bLWMX YUCe.
Mpamasa TeopeMa KOAWPOBaHUS ANs
LVCKPETHOro NOCTOAHHOr0 NCTOYHUKA.
ObpaTHaa TeopeMa KOLMPOBaHUA ANA
LINCKPETHOr0 MOCTOAHHOIO NCTOYHUKA.
MHOXXeCTBO TUMUYHBIX
nocsefoBaTeslbHOCTeN NS AUCKPETHOro
NMOCTOAHHOI0 CTOYHMKA. VICTOYHUKI C
namaTblo.

MocTaHoBKa 3a4a4n HepaBHOMEPHOro
nobyKBEHHOIO KOLMPOBAHUS.
HepaBeHcTBO KpahTa. Teopemsl
nobykBEHHOr0 HePaBHOMEPHOT 0
KoAMPOBaHUA. ONTUMasbHbIN
nobyKBeHHbIN KoL - Kof XadMaHa.
M36bITO4HOCTL Kofa XaddmaHa. Kon
LlleHHoHa. Kop M'mnbepTa-Mypa.
HepaBHOMepHOe KoavpoBaHue ans
CTaLMOHAPHOr0 NCTOYHNMKA.

[ocTaHOBKa 3a4a4u YHNBEPCAIbHOMO
KOLMPOBaHUA NCTOYHUKOB. HeCKObKO
noJsie3HbIX KOMBMHATOPHbLIX GopMyI.
ByxnpoxonHoe nobykBeHHOe
KoavpoBaHue. HymepaLnoHHoe
KoAMpoBaHMe. ACMMNTOTUYECKne
rpaHnLbl N36bITOYHOCTY YHUBEPCAIbHOMO
KoAMpoBaHUA. AganTuBHOE KOAVPOBaHNe.
CpaBHeHMue anropuTMoB.

MOHOTOHHbIe KoAbl. IHTepBanbHoe
KOLMPOBaHME N METO[, «CTOMKa KHUM».
MeTopn ckonb3swero cnosaps (LZ-77).
AnropuTtm LZW (LZ-78). MNpeackasaHve no
4aCTMYHOMY coBMafeHuto. CxaTtune ¢
1CnoJsib30BaHneM npeobpasoBaHuns
Bappoy3a-Yunepa. CpaBHeHue cnocobos
KOLAMPOBaHUA. XapaKTepucTuku
apX1BaToOPOB.

Peann3auus pasgena AUCLMNINHBI C MOMOLLbIO
OHNanH-Kypca, YMK

https://edu.vsu.ru/course/view.php?id=6563#section-5

https://edu.vsu.ru/course/view.php?id=6563#section-6

https://edu.vsu.ru/course/view.php?id=6563#section-7

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



n/n HanmeHoBaHune

pa3gena
ONCUUNANHDI

15 KoavpoBaHue
ONA ONCKPETHBIX
KaHanoB C
LLYMOM

2

MpakTnyeckune

3aHATUS

2.1 AHcambnu n
BEPOSATHOCTHU

2.2 SHTponusa

2.3 MapKoBckue
uenun

2.4 Konuyectso
NHopMaLnu

2.5 HepaBHOMepHOe
KOAMpoOBaHme

2.6 bnokoBbIN
NCTOYHMK C
Nn-KpaTHbIM
pacliMpeHnem

2.7 YHVBepCanbHbIii
anropuTm
oKaTuma

2.8 KaHanbl 6e3
namaTu

2.9 MponyckHas
cnocobHoCcTb
KaHana

Coniep>xaHue pa3aena aAUCLUMVHBbI

[ocTaHoBKa 3aZla4yu MOMEX0YyCTONYNBOro
KoavpoBaHus. Mofenn KaHasoB.
B3anmHas nHpopmauns. CpegHas
B3aVMHas nHpopmaLms. YcnosHas
CpefHas B3auMHas MHGopMaLus.
TeopeMa o nepepaboTke MHopMaLMK.
BbINyKN0CTb CpefHen B3avMHOW
NHpopMauumn. HdpopMaLMoHHas eMKoCTb
1 NPONyckHasa cnocobHoCTb. HepaBeHCTBO
®aHo. ObpaTHas TeopeMa KOLMPOBAHUS.
BblyncneHme MHHOPMaLMOHHON eMKOCTH
KaHanos 6e3 namMaTn. CUMMeTpUYHbIe
KaHasbl, MpaMas TeopeMa KOAMPOBaHUSA
LN ANCKPETHBIX MOCTOSHHbLIX KaHas0B.
TunuyHble Napbl NOCief0BaTEbHOCTEN.
Tunn4Hble Napbl NOCaeA0BaTENIbHOCTEN.

BeposATHOCTHble aHcambnn. baecoBckuit
BbIBOA.

SHTpoONKMA. YCI0BHas aHTponus n ee
CBOWCTBA. IHTPOMMNSA AUCKPETHOMO
NCTOYHMKA MHopMaLmu. MNonHas n
4aCTHas 3HTPOMMUU.

CraunoHapHble MapkoBckue uenu. PacyeT
YCJIOBHOW 3HTPONUM CTaLMOHapHOM
MapkoBcKon Lenw.

PacyeT KosinyecTsa nHgopmaLmu.
CBoMnCTBa KOJIM4eCTBa MHOPMaLUN.

Kon XatppmaHa. Kog LleHHoHa-®aHo. Kog
'mnbepTa-Mypa. ApnmeTnyeckoe
KOLMpOBaHue.

KonvpoBaHue 610KOBOro NCTOYHMKA X2 11
X3.

ANrOpUTM YHUBEPCAJIbHOIO KOANPOBaHUSA
JNlemnensa-3uBa. llekogmposaHue LZ-kopa.
AnropuTm Jlemnens-3uBa-Yanua.
HekonnposaHus LZW.

[BOVYHBIA CUMMETPUYHbLIN KaHan 6e3
namMaTu. KombuHMpoBaHne NCTOYHUKOB.

CpefHss B3auMHas nHhopMauus.
MponyckHas cnocobHOCTb ABOMYHOIO
CMMMETPUYHOr 0 KaHana.

13.2. TeMmbl (paspensl) AUCLUNANHBI U BUObI 3QHATUIA

Peann3auus pasgena AUCLMNINHBI C MOMOLLbIO
OHNanH-Kypca, YMK

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



HanmeHoBaHMe
TeMbl (pa3gena)

DHTpONKUS
ONCKPETHbIX
NCTOYHWNKOB

HepaBHOMepHOe
KOLMPOBaHMe
ANCKPETHBIX
NCTOYHMKOB

KogupoBsaHue
ONCKPETHbIX
NCTOYHWKOB Mpu
HEN3BECTHOM
CTaTUCTUKE

ANroputMmb
KOLMPOBaHMA
NCTOYHUKOB,
npuMeHseMble B
apxmBaTopax

KoouposaHue
ons
ANCKPETHbIX
KaHaJloB C
LLIYMOM

Yackl Ha
KOHTPOJIb

JleKUNOHHbIe
3aHATUSA

34

[MpakTnyeckne
3aHATUA

16

JlabopaTopHsble
3aHATUSA

36

36

CamocTosTeNbHas
paboTa

10

12

12

12

12

58

14. MeToaunyeckme yKasaHua ansa oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

Bcero

19

22

22

23

22

36

144

N5 ycrnewHoro 0CBOEHUS ANCLIUTIIMHBI PEKOMEHAYETCA CMCTEMATMYECKAs MOArOTOBKA K BbIMOHEHWIO

NPaKTUYECKUX 3aaHNI, @ TakXKe caMoCcTosiTeNlbHas paboTa obyyvatollerocs, KoTopas npeaycMaTpuBaeT
NOArOTOBKY K PyOeXHbIM aTTeCcTalusaM 1 U3yyeHne [0oMnoaHUTENbHON IMTepaTypbl No BONpocam
AUCLLUMIVHBI.

15. MepeyeHb OCHOBHOM U A,OMNOJIHUTENILHON NMTEpPaTypbl, PECYPCOB MHTEPHET, Heo6XxoAUMbIX
AN OCBOEHUS AUCLUNINHDI

Ne
n/n

NCTOYHMK

TpyxaH, A. A. Teopusi BEPOSITHOCTEN B UHXXEHEPHbIX NPUI0XKeHUsX : y4ebHoe nocobue / A. A. TpyxaH, I'. C.
Kyapswes. — 4-e usga., nepepab. n gon. — CankT-Metepbypr : Jlanb, 2015. — 368 c. — ISBN
978-5-8114-1664-6. — JlaHb : 3N1eKTPOHHO-bnbmoTeyHas cuctema. — Pexxum goctyna:

https://e.lanbook.com/reader/book/56613/#1



6) nononHWTENbHas nuTepaTypa:

Ne NCcTOYHUK
n/n

1 KoTeHko B. B. Teopusi uHthopmauumm: y4ebHoe nocobue / B. B. KoTeHko, K.E. PymsaHueB. - PocToB-
Ha-[loHy, TaraHpor: x3natensCcTBO KOXXKHOIO (hefepanbHOro yHusepcuteTa, 2018. - 240 c. -
YHuBepcmTeTckan bubnnoteka oHNANH : 3NeKTPOHHO-6nbAnoTeyHasa cnctema. — Pexxum
poctyna : https://biblioclub.ru/index.php?page=book view red&book id=561095

2 OcokuH, A. H. Teopusi nHopmauuu : y4ebHoe nocobue / A. H. OcokuH, A. H. Manb4yykoB. —
Tomck : TMY, 2014. - 2006 c. - JlaHb : 31eKTPOHHO-6nbanoTe4yHaa cuctema. — Pexxum goctyna :
hhttps://e.lanbook.com/reader/book/62935/#1

3 MancTpeHko H. B. OCHOBbI Teopun HGOpMaLUn U KpunTorpagun : y4ebHoe 31eKTPOHHOe
n3paHune: yyebHoe nocobue / H. B. ManctpeHko , A. B. MalicTpeHKo. - TaMboB: M3gaTenbCckui
ueHTp ®Ir6OY BO TI'TY, 2018. - 81 c. - YHuBepcuTeTCKaa bubamoTeka oOHMAMH : 371EKTPOHHO-
tnbnnoteyHasa cuctema. — Pexxum focTtyna :
https://biblioclub.ru/index.php?page=book _view red&book id=570354

4 Ycenko O. A. MNpunoxxeHns Teopun NHDOPMaLUKM 1 Kpuntorpaum B pagnoTeXHNYeCKnX
cncTteMax: yyebHoe nocobue / O. A. YceHkKo. - PocToB-Ha-[oHy, TaraHpor: /I30aTenscTBo
tOxHOro heaepanbHoro yHusepcuteTa, 2017. - 239 c. - YHMBepcuTeTCcKaa bnbnmoTeka oHNamH :
3/IEKTPOHHO-6MbNnoTeYHasA cncTtemMa. — Pexxum gocTtyna .
https://biblioclub.ru/index.php?page=book_view red&book id=500141

5 BonbiHckasa A.B. Teopusa nHdopmaumn: npaktukym / A.B. BonbiHckas , [.A. Yepesos. -
N3paTenbCTBO YpanbCKoro rocyiapCTBEHHOrO yHMBepCcUTeTa nyTen coobuieHuns, 2018. - 32 c.
JlaHb: 3N1eKTPOHHO-6nbAnoTeyHasa cnctema. — Pexxum foctyna :
https://e.lanbook.com/reader/book/121385/#1

B) MH(OPMALIMOHHbIE 3/1eKTPOHHO-06pa30BaTE/NbHbIE PECYPCHI:

Ne n/m WcTOYHUK

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

16. NepeuyeHb yuebHO-MeTOAUYECKOrO 0becneyeHns Ansa CaMOCTOATeNIbHOU paboTbl

Ne NCTOYHUK
n/n

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

17. ObpasoBaTenbHble TEXHONOIMU, UCNOJIb3yeMble NpPU peannsauum y4eOHOW AUCLUNINHDI,
BKJIlOYasA AUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe obyuyeHue (30),
CcMellaHHoe obyyeHue):

18. MaTepuanbHo-TexHU4YecKoe obecneyeHue UCLUNINHBI:
1) nekuWoHHas ayauTopwus, OCHALLEHHas MybTUMena NPOeKTOpOM;

2) KJlacc ANna NpoBeAeHns NpakTUYeCKUX 3aHATUNR;



3) BbIYMCAUTENbHbIE YCTPONCTBA A NPOBELEHNS pacyeToB anrebpanyecknx GyHKUNA Lo TPeTbero
3HaKa nocse fecATUYHOro pa3aennTens.

19. OueHo4YHbIe CpeacTBa ANA NPOBEeAEeHUA TEKYLLEN U NPOMEXXYTOYHOW aTTecTauun

MopsAoK OLlEHKM 0CBOEHMS 00yYaoLWMMNCS y4ebHOro MaTepuana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasaenos AUCUMIINHGI:

Ne Pa3zgensl ONCUUNANHBI Kon Kon OueHoYHbIe CpeacTBa
n/n (Mmomynu) KOMMNEeTeHUUN NHAMKaTopa ONa TekylLlen
aTTecTauumn

1 DHTPOMNUA ANCKPETHbLIX MKB-1 MKB-1.2 KoHTposibHas paboTa 1
NCTOYHUNKOB TecToBoe 3afdaHue 1

2 HepaBHOMepHOe MKB-1 MKB-1.5 KoHTposibHas paboTa 2
KoOMpOBaHMe OUCKPETHbIX TecToBOE 3afaHue 2
NCTOYHNKOB

KooupoBaHue OUCKPETHbIX
NCTOYHUKOB Npn HEeN3BeCTHON

CTaTUCTUKe

3 ANropuTMbl KOOUPOBaHUS MKB-4 MKB-4.5 KoHTponbHasa paboTta 3
NCTOYHWKOB, MPUMeEHSEMbIE B TecToBOe 3agaHue 3
apxueaTopax KoHTposibHas paboTa 4

KoaupoBaHue ans
OVCKPETHbIX KaHanoB C
LLyMOM

MpoMeXxyTo4YHas aTTecTauus
®opMa KOHTPOJIS - IK3aMeH
OuEeHOoYHbIE CPeACTBa A1 NPOMEXYTOYHOW aTTecTalun

Ins oueHWBaHMSA pe3ynbTaToB 00y4eHMs Ha 3K3aMeHe UCMNonb3yeTcs 4-6annbHas Wana: «OTANYHO»,
«XOPOLLO», «Y[I0BJETBOPUTENBHO», «HEYI0BAETBOPUTENLHO.

CooTHOLLEHME NOKa3aTenen, KpuUTepunes N WKalibl OLEHWUBaHUA PE3YNIbTATOB 06yqu|/|ﬂ.

YpoBeHb
KpuTepun oLeHnBaHNA KOMMNETEHLNIA chopmmpoBaHHoCTK | LLIkana oueHokK
KOMMNEeTeHLU M
CchopMupoBaHHbIe 3HAHUS 0 yHAAMEHTaIbHbIX MOJIOXKEHUSX [MoBbILLEHHbIV OT/M4HO
TEeopumn HMopMaL UM B YaCTN KOAMPOBaHNA UHAOpMaLUK, YpPOBEHb

nepenayvn VIHCII)OpMaLI,VII/I OT Pa3JIN4HbIX NCTOYHWUKOB MO KaHaJlaM.
CchopmMunpoBaHHoOe yMmeHne hopmann3oBaTb 3aga4vy OLEHKN
NH(MOPMALNOHHBIX XapaKTePUCTUK CUCTEMbI Nepeayn
MH(opMaL My, NPOBECTM aHann3 ee paboThl 1 BbIAENUTb
Hanbosnee 3Ha4YNMblE NapamMeTpbl

CchopMmMpoBaHbl HaBbIKK aHaM3a MHHOPMALIMOHHBIX
XapaKTEPUCTMK CUCTEMBI Nepenayn MHhopMaLmm




CchopMUpoBaHHbIE, HO COAEPXKaLLMe OTAeNbHbIe NPobenb ba3oBbili ypoBeHb XopoLuo
npeacTaBiaeHns 0 PyHLAMEHTabHbIX NONOXKEHNSAX TEOPUM
MHOPMaLMM B HYacTy KOLWPOBAHNUS ANCKPETHbIX UCTOYHNKOB
MHOPMaLMK, anropuTMOB KOAMPOBAHNS UCTOYHNKOB.
YcneluHoe, HO cofepiKalliee oTaeNbHble Npobenbl, ymeHue
(hopMann30BaTh 3aady OLEHKN MHHDOPMALIMOHHbIX
XapaKTepUCTUK CUCTEMbI Nepefayn MHGOpPMaLMK, MPOBECTH
aHanu3 ee paboThl U BbIAENNTbL Hanbosee 3HaYMble NapaMeTpsl
CchopMUpoBaHbl, HO UMET OTAE/bHbIE NPO6Ebl, HaBbIKM
aHanM3a UHHOPMALIMOHHbBIX XapaKTEPUCTUK CUCTEMBI Nepeaayn

NHopMaLun
HenosHoe npefcTasneHre 0 YyHAAMEHTaIbHbIX MONOXKEHUSAX [Moporosbivi YpoBneTBopnTebHO
Teopun NHOPMaLMKN B YaCTN KOAUPOBAHUSA AUCKPETHbIX YpOBEHb

NCTOYHMKOB MPU HEM3BECTHON CTaTUCTUKE

YMeHne popmMann3oBaTh 3a4a4y OLEHKN MHPOPMaLIMOHHbIX
XapaKTEPUCTMK CUCTEMbI Mepelayn MHGOPMaL MK, MpoBeCcTr
aHanu3 ee paboTbl 1 BbIAENTL Hanbonee 3Ha4YUMble
napameTpsbl, CONMPSXXEHHOE C HAJIMYMEM CYLLLECTBEHHbIX OLINOOK
1 CMOCOBHOCTBLIO UCMPABAEHNS MPU YKa3aHUN Ha HUX
CchopMUpoBaHbI, HO UMEIOT CyLLECTBEHHbIE NPOBeNbl, HaBbIKK
aHanM3a NHPOPMALMOHHbBIX XapaKTePUCTUK CUCTEMbI MepesaYn
NHopMaLun

®parMeHTapHbIe 3HaHNS UK OTCYTCTBUE 3HAHUN - HeynoBneTBopuUTEILHO
®parMeHTapHbIE YMEHWSA WU OTCYTCTBME YMEHWN
OTCyTCTBME HABLIKOB

20 Tunosble OLEHOYHbIe cpenctea M MeToguydeckue MatTepuanbl, onpeaensoliue npouenypbl
OLeéHUBaHuA

20.1 TeKyLiMi KOHTPOJIb yCNEeBaeMoOCTH

KOHTpOMb YCNEBAEMOCTM MO ANCUMUMINHE OCYLLLECTBISETCSA C MOMOLLbI KOHTPOJIbHBLIX PanboT 1 TECTOBbIX
3a0aHuN.

KOHTpoNbHbIe (MPaKTUKO-OPUEHTUPOBAHHLIE) 3a4aHNS

[MpumMep KOHTPOILHOrO 3afjaHns 1.

JaHo nponsBefeHne aHcambnen XY=[x1ylx1ly2x1ly3x2ylx2y2x2y3]

[0.21 0.42 0.07 0.09 0.18 0.03]

OnpenennTb, ABASKOTCS M aHCaMbm X 1 Y He3aBUCUMbIMK, BbIYUCNTL 3HTponuto H(X), H(Y), H(XY).
MprMep KOHTPOJILHOrO 3a4aHns 2.

0na Habopa BepOATHOCTEN NOCTPOUTL KoA XaddmaHa, LLieHHoHa, TnnbbepTa-Mypa, apnpMeTnieckoro
KOLMPOBaHUA.

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 KOHTPONLHOIO 3aAaHus 3.

Heobxoanmo nepepnath coobuweHvne: HEYOOBJIETBOPUTEJIBHO ¢ nomoLblo anroputMa KOAMPOBaHUS
LZ77.

[MprMep KOHTPOJIbHOrO 3agaHung 4.



JlaHbl BEPOATHOCTU MOABNEHNA BXOAHBIX CUMBOJIOB B KaHasle U BEPOATHOCTW BEPHON/OLWNGOYHOM
nepegayu:

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.
Bbl4MCANTb KOIMYECTBO UHGopMauuun I(X,Y).

TecToBble 3aaHuKA

Mpumep TecToBOro 3agaHuns 1.

®opMyJia YCNOBHOro pacnpefeneHns BeposaTHocTen. CBOMCTBO SHTPOMUM AUCKPETHOr0 aHcambns.
®opMysia yCNOBHOM SHTPONUM NMpU (UKCUPOBaHHOM CobbITUN. CBOMCTBA YCNOBHON 3HTponuu. MNpocTas
uenb MapkoBa. DHTponusa Ha BykBy nocsiiefoBaTeIbHOCTU. ICTOYHUK C NaMATbIO.

Mpumep TeCToBOro 3agaHunsa 2.

HepaBeHcTBO KpadhTa. Kog MNnbepTta-Mypa. OByxnpoxoaHoe nobykBeHHOE KOAMPOBaHMeE. ADanTuBHoe
KoLMpoBaHue. AoanTUBHOE KOAUPOBaHMeE.

MpuMep TECTOBOr0 3aAaHus 3.

XapakTepucTuky apxmeaTopos. Aaroputm LZW (LZ-78). Mogenn kaHanoB. CUMMeETPUYHbIE KaHaJlbl
TunnyHble Napbl NociefoBaTeNIbHOCTEN YC/I0BHaA CpeHAS B3auMHas MH(opMaLuns.

KoHTponbHas paboTa 1 TeCcToBble 3aiaHns oueHnBatoTca no 50-6anbHon WKane Kakaas.
20.2 NMpomMeXxyTouyHasa aTrecraums

I'Ip0Me>KyTqua9| aTTeCTauna no gucunniinHe ocylecTBniaeTcsa C NOMOLbIO cobecenoBaHusa no
3K3aMeHaLMOHHbIM buneTam.

15 oueHUBaHUA pe3ynbTaToB 06y4eHUs C NoMoLLbio cobecenoBaHMs MO 3K3aMeHaUMOHHbIM BruneTam
NCNONb3YITCS CNeayloLLe NoKa3aTeNu : BlafleHne NOHATUAHLIM annapaToM AaHHON 061acTu Hayku
(TeopeTUYecKMMy 0CHOBAMM AUCLMIMINHBI), CMOCOBHOCTL UNNOCTPMPOBATL OTBET NpUMepamu, akTamu,
DaHHbIMW HayYHbIX UCCNef0BaHNUIA, MPUMEHATbL TEOPETUYECKNE 3HAHUS AN PELlEeHNs NPaKTUYeCKnX
3a4ay onpefenieHns OCHOBHbIX MH(POPMALMOHHBIX XapaKTEPUCTUK UCTOYHUKOB COOBLLEHWI 1 KaHANOoB
CBSA3M.

KM chopmumpyeTcsa n3 Tpex TeopeTUYecKmnx BONPOCOB 1 OOHOM NPaKTUYeCKOW 3a4audn.
MepeyeHb BOMPOCOB K 3K3aMeHy

AVCKPeTHbIe UCTOYHUKM coobLieHnin. N3mepeHne nHhopmaunn. CobcTBeHHan nHGopMaLmsa. SHTPONMUS.
YcnoBHas aHTponus. JUCKpeTHbIe CayYaiHble NocsiefoBaTeibHOCTU. Lenn MapkoBa. HTpoNus Ha
coobLieHne ANCKPETHOro CTalMOHapHOr0 NCTOYHNKA. PaBHOMEpHOE KOAUPOBaHNE AUCKPETHOro
NCTOYHMKa. MocTaHOBKa 3aaa4un. HepaBeHCTBO YebbiweBa. 3akoH 6onblumx Yucen. MNpsmas Teopema
KOANPOBaHUA 419 AUCKPETHOr0 NOCTOAHHOIO CTOYHMKa. ObpaTHas TeopemMa KOAUPOBAHUS ANS
AVCKPETHOr0 MOCTOAHHOMO MCTOYHUKA. MHOXECTBO TUMNYHbIX NOCAefoBaTeNbHOCTEN A1 GUCKPETHOro
MOCTOSHHOI0 UCTOYHMKA. ICTOYHUKM C NnaMATblo. MoCcTaHOBKa 3aZia4yy HepaBHOMEPHOr0 NOoOYKBEHHOIO
KoaupoBaHua. HepaBeHcTBO KpadTa. TeopeMbl MOOYKBEHHOMO HEPABHOMEPHOIO KOAMPOBaHUSA. Ko
XahdmeHa. N36bITo4HOCTL Koda XadhdmeHa. Koa LLeHHoHa. Kog M'mnbepTa-Mypa. HepaBHOMepHOe
KOLMpOBaHMe ON5 CTaLMOHAapPHOIro UCTOYHMKA. NoCcTaHOBKa 3ala4u YHUBEPCaJIbHOr0 KOAMPOBaHMA
NCTOYHNKOB. HECKONIBbKO MosIe3HbIX KOMOUHATOPHbLIX hopMy. [1ByxnpoxoaHoe nobyKBeHHoe
KoAupoBaHue. HyMmepaunoHHoe KoAMpoBaHMe. ACMMNTOTUYECKME TPaHnLbl M3ObITOYHOCTH
YHUBEPCasIbHOr0 KOAMPOBaHWA. AanTuBHoe KoauposaHue. CpaBHeHWe anroputMoB. MOHOTOHHbIE KOAbI.
VIHTepBasbHOE KOAMPOBAHNE N METOL «CTOMKA KHUM», MeToh cKoJsib3swero cnoaps (LZ-77). Anroputm
LZW (LZ-78). Npeacka3aHue No YaCcTUYHOMY coBnadeHnto. CxaTre C MCnosib30BaHMeM npeobpa3oBaHus
bappoy3a-Yunepa. CpaBHeHue cnocoboB KOAMPOBaHUSA. XapaKTePUCTUKN apXmnBaTopoB. MNoCcTaHOBKa
33241 NOMexXoyCcTONYMBOro KoguposaHusa. Mogenn kaHanos. BzanmHaa uHdopmaums. CpenHas
B3aUMHas UHpopMaLuns. YCIOBHas cpefHas B3aMMHasa nHgopMaumns. TeopeMa o nepepaboTke
NH(OpMaL M. BeINyKNoCTb CpefiHen B3auMHON UHpopMaLmu. MHdopmaLmoHHasa eMKOCTb 1 MPonyCcKHas



cnocobHocTb. HepaBeHcTBO ®aHo. ObpaTHas TeopeMa KOAMPOBAHUS. BbluncneHne MHHOPMaLMOHHON
€MKOCTU. KaHanoB 6e3 namaTn. CUMMeTpUYHbIe KaHasbl . [IpsMas TeopeMa KOAMPOBaHWS ANs
AUCKPETHBIX MNOCTOSIHHbLIX KaHaNoB. TUMMYHbIE Napbl NOCNeL0BaTENbHOCTEN.



