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21. Mecto mucuuniaunbl B cTpykrype OIIOII

Hucummumua  B1.0.20 «Teopuss mHpOpMamum» otHocuTcs K ob0s3atensHOM dactm OOIl mo
02.03.02 uHpopMaTHKa W WHPOPMALUOHHBIE
TEeXHOJIOrMW». [lucuumianHa yuTaeTcs CTyieHTam 2 Kypca B 3 ceMecTtpe, 3 3a4eTHbIX eAMHUIbl, 108 yacos,
3a4er.

HAIpaBJICHUIO  I[MOATOTOBKH ((CDYHIlaMeHTaJH)HaSI

Ne MecTo 1MCUMILIHHBI B Y4eOHOM CraHgapTHBIN TEKCT 1JI ABTOMATHYECKOT0
Bapu JIaHe 00pa3oBaTeIbHOM 3amoJiHeHus1 B KOHcTpyKTope PIL
aHTa NPOrpamMMmbl
1 brmox 1. Jucuumnusasl (Moxynu) | Hucuumnmaa  B1.0.20  «Teopus  undopmanmm»
OO0s13aTenbHas 4yacThb oTHOCcUTCS K oOsi3arenbHor yactu OOIl HampaBneHus
IIOATOTOBKH 02.03.02 «DyHaMeHTaIbHAsA
nH(popMaTHKa U NTHHOPMAITMOHHBIE TEXHOJIOTHUNY.

2. Ilnanupyemble pe3yabTaThbl 00y4eHHs N0 AUCIHUIINHE, COOTHECEHHBbIE ¢ IVIAHUPYEMbIMU
pe3yJibTaTaMHu 0CBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl (KOMNETEHIIUSIMUA U HHAUKATOPAMH
JOCTHKEHUS] KOMIIeTeHMi)

bazosvle meopuu u

I[Inanupyemble pe3yJbTaThl 00y4eHHs MO0 TUCUMUIIMHE HaumenoBanue
(MoayJI10), B COOTBETCTBUU € HHAMKATOPOM J0CTHKEHUS OLICHOYHOI' 0
Popmupyembie KOMIIeTeHIIUM cpeacrsa
KOMIIETEHITU U
OMIETEHI HNuauxarop Pe3yabTaThl 00y4yeHust
(koz, conepkanue JAOCTHKEHHSI M0 TUCHMILIHHE* ¥
KOMIICTEHLIUH) KOMMeTeHmun*
(xom, comepxaHue
WHAAKATOPA)
VK-1 VK-1.1. 3uaem 3namv nowsmue ungopmayuu, KoHyenyuu Cobeceoosanue
npunyunsl cbopa, ungopmayuu no Illennony, Bpunnoeny,
Cnocoben ombopa u 0606wenusn Buneapy, Xapmau, 30m6u, I'nywikosy,
1opududecKkoe onpeoeienue uHGopmayuu,
ocyuiecmenamo ungopmayuu. P P popmay
OCHOBHbLE KOHYeNnYuu XpaHenus, nepeoayu,
ROUCK, npeobpazoeanus u 06pabomxu ungopmayuu
Kpumuyeckuil
QHATU3 U CUHINES VK-1.3. VK-1-3. Ymemu ananusuposams crodxcHocmo Tecm
NPUKIAOHBIX U MEOPEMUIECKUX 3a0aY Meopuu
ungpopmayuu, HMeemv D P P
npaxkmuueckuii oneim | UWHPopmayu
npumenAmo pabomi ¢ Bradems onvimom pabomul ¢ o6vexmamu
cucmemHblil meopuu uH@opmayuu
UHGDOPMAYUOHHBIMU
nooxo0 onst UCTOYHUKAMU, ONbIMN
peutenusl Hay4HO020 NOUcCKa,
NOCMABIEeHHbIX CO30AHUSL HAYYHBIX
3a0ay MeKCmos.
OIIK-1 OIIK-1.1. 3naem 3uame ocnosHbie Mepbl unpopmayuu, maxue Cobecedosanue
OCHOGHbIE NON0CEHUs | KAK ungopmayus no Xapmau, ungopmayus no
Cnocoben U KOHyenyuu 6 Ulennony, HOHSMUE U C6oticmea SHMpPonuU
npuMensimb obnacmu Ulennona, YERO6HOU SHMPONUL, SHMPONUU
amemamuueckioe | MAPPt CIVUAUHbIX 6EUULH, 65136 NOHSMUS
@ynoamenmanvhvie SHmMponUU ¢ meopueti KOOUPOEAHUs; MeoPeMy O
ecmecmeeHHbIX HAYK, -
3HAHUA, NPONYCKHOU CHOCOOHOCHU KAHALA C ULYMOM




NOJYYeHHblE 6
obracmu
MAmemMamuyecKux
u (unu)
ecmecmeenHbix
HAayK, u
UCNONIb306AMb UX 8
npogeccuorarbHou
oessmenbHoCmu

UCTHOPUU OCHOBHOZ20,
meopuu
KOMMYHUKAYUU,;
3HAEm OCHOGHYIO
MePMUHONIOSUIO.

OIIK-1.3. Umeem
NPAKMUYecKuil Onvlm
pabompvl ¢ peuteHuem

CMAHOAPMHbIX
MaAmemamuyeckux
3a0ay u npuMeHsiem
€20 6
npogheccuonanvholl
OesmelbHOCHII.

Ymemv npumensmo paxmuol u aneopummol
meopuu uHgopmayuuy OJist peuLeHUs.
NPUKIAOHBIX 3A0ay NPOPecCUOHATbHOU

OdessmenbHOCMU

Brademv onvimom npumenenus memooog
meopuu uHgopmayuu O peuieHus
meopemuiecKux u nPUKIAOHbIX 3a0ay

Tecm

3. CTpykTypa u coaep:KaHue TUCHUILINHBI

3.1 Tpya0oeMKOCTb JUCHHILIMHBI

o4yHas popma
o0yueHust
OO0mas Tpyar0eMKOCTh 33ET
YacoB 1o yueOHOMY ILIAHY 108
B TOM YHCJIe
ayJUTOPHBbIE 3aHATHUS (KOHTAKTHAS 33
padora):
- 3AHATHUSA JIEKIMOHHOI0 THIIA 32
- 3aHATHA CEMHHAPCKOI0 TUIA 0
- KOHTPOJIb
caMocTosiTeJibHAsi padoTa 75
[IpomexyToOUHAs aTTECTALMSA — 3auer

3.2. CoaepkaHue JUCHUILINHBI
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Ounag

QuHN-33a0YyHAS

3aouHas

Ounas

Ou4HO-3a04Has

3aounas

OuHag

OyHO-3a04YHAs

3aounas

OuHag

OyHO-3204YHAs

3aouHasa

Ounas

O4HO-3a04YHAs

3aouHas

Ounas

OyHO-3204Has

3aouHas

1. Bsenenue. Ilousarue
“HPOPMAIHH.
Introduction. The notion of

information

oo

S

oo

—_
o)

2. U3mepenue uHGOpMAIHH.
Enunune: nadgopmarmu.
Dopmyna XapTiau

The quantification of
information. Information
units. Hartley’s formula

12

3.Omnyeckas uHGOpMaNUA
U DHTPOMNHUSA. dopmyna
Bonbimana
Physical
entropy.
formula

information and
Boltzmann’s

12

4.®Dopmyna lllenHoHA
Shannon’s fomula

12

5.¥YcnoBHas SHTPOIUS,
SHTPONHUS Taphl CIydalHbIX
BeNTMYMH, U epeHnransHas
SHTPOIHUS

Conditional entropy, adjoin
entropy, differential entropy

12

6.Ilepenaua  wHpOpPMAIHH.
Teopema lllennona-Xaptiau
Transmission of information.
Shannon—Hartley theorem

12

7.Kounnemnus
WH(OPMAIIMOHHO  CHCTEMEI
1 THHOPMAMOHHON MOJIEITH
The concept of information
system and information
model

12

Htoro

108

33

32

75

TeKy'H_IHﬁ KOHTPOJIb YCIICBACMOCTH PCAJIM3YCTCA B pPaMKaxX TIPYIIIOBBIX HWIH HWHAWBUAYAJIBbHBIX

KOHCYJIbTAINI

[IpomesxyTouHast aTTecTanus NPOXOAUT B TPATUIIMOHHBIX (hopMax (3ader).

4. YueOHO-MeTOANYeCKOe o0ecrieYeHre CAMOCTOSITeIbHON paboThl 00y4aroIuXxcs

CamocrostenpHas pabotra 00y4arOMMXCsl OCYHIECTBISETCS B BHIE pabOTHl C PEKOMEHIOBAHHOM
00s13aTeNTbHOM W JIOMOJHUTENLHON JUTepaTypoil, MOATOTOBKE K JIEKIUSM, IOATOTOBKE K 3aueTy.
KoHTponbHble BONPOCH U 3a/1aHus ISl IPOBEACHHS TEKYIIEr0 KOHTPOJISI U MPOMEXKYTOYHOM aTTecTaliu

10 UTOraM OCBOCHUA JUCHUIIJIMHBI IIPUBCICHEIL B II. 6.2.

5. ®oHj o1leHOYHBIX CPEACTB AJIsl MPOMEKYTOYHOMH aTTeCTAUMHU N0 JUCIUILIHHE (MOAYJII0),




BKJIFOYAIOIIHH: 5
5.1. OmnuncaHue mKan OLICHUBAHUS PE3YJIbTATOB 06y‘IeHI/IH 10 JUCHHUITIINHE
Yposennb Ixana ouennBanus cGopMUPOBAHHOCTH KOMIIeTeH M
copmupoBan
NJI0X0 04YeHb XOPOII0
HocTH Hey/I0BJIETBO | YJAOBJIETBODH P
i X0po1Io OTJIMYHO
KOMHIETeHIMH PUTEJILHO TeJIbHO P
(unaMKaTOpa NMPeBOCXO/IHO
JAOCTHKEHUS q
. € 3a4TeHO
KOMIeTeHIH i) 3a4TCHO
OtcyTcTBHE YpoBeHb
3HAHUH 3HaHUH B
YpoBeHb
TEOPETUIECKO N obneme,
YpoBeHb MuHuUManeHO | 3HaHUM B VYpoBeHb
TO MaTepuana. o o COOTBETCTBYIOI N
3HaHUH HIDKE | JOIYCTHUMBIH | oObeme, 3HAHUI B VDoBeHb
€M IporpaMme 6 p
MHHUMAaJIbHBI OBEHb COOTBETCTBYIO obObeme >
Heso3mosxHoc yp N yrot HOATOTOBKH. ? 3HAaHMU B
X 3HaHUIL. €M Iporpamme COOTBETCTBYIO
3uanus Th OLCHUTH ; } porp. Jonymero Y o0beMe,
TpeOOBaHHH. OITyIIEHO MOJTOTOBKH. eM
TOHOTY 1/? oy ! HECKOIIBKO B TIpCBBIIAIOIIC
N MEJIH MECTO | MHOTO OITyIIIEHO mporpamMme
SHaHNH 6 5 Aonym HECYIIECTBEHH POrp M TIporpamMmy
rpyosIe HE BIX HECKOJIBKO HOATOTOBKH
BCIIEZICTBHE Py 2 BIX OIIHGOK A > | MoAroTOBKHM.
OIIUOKH. OIIUOKH. HEeTpyObIX 0e3 ommoOOoK.
OTKa3a
ouInboK
o0yyaromieroc
s OT OTBETa
OtcyrtcTBHE I IIponemonctpu | Ilponemoncrpu | IIpomemonctp | IIpomemoHncTp
0JIEMOHCT
MHHUMAJIbHBI P P POBaHEI BCe pOBaHBI Bce HUpPOBaHBI BCE | MPOBAHBI BCE
o HPOBaHbI
X yMEHUH . Ipu peneHun OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
OCHOBHBIE
HeBO3MOXKHOC | cTaHmapTHBIX YMEHHSI. YMEHHS. YMEHHS,pelIe | yMEHHS,.
MEHHSI.
Tb OLICHUTh 3a/1a4 He ; Pemens! Bce Pemens! Bce HBI BCE Pemens! Bce
CILICHEI
HaJM4ne HPOIEMOHCTP OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
. THUIIOBBIC
yMeHuit HUPOBaHbI 3a7adHu C 3ama4u . 3a7adu C 3aa4n.
Ymenus 3a/1a44 ¢
BCIIEJICTBHE OCHOBHBIC 6 HerpyObIMU BeImonHeHsI Bce | OTIETBHBIMU BeimosHeHBI
HETpyOBIMI
OTKa3a yMeHUS. p%’ OILTHOKAMH. 3amaHus, B HECYIIECTBEH | BCE 3aIaHMs,
OIIMOKAMH.
o0ydaromeroc BEIosTHeHEI Bce | TTOJTHOM HBIM B [TOJTHOM
BoinonHeHst
s1 OT OTBETA Hmenn mecto 3a1aHus, B o0beme, HO HeIo4YeTaMu,
BCE 33/IaHUS
rpyosie TIOJTHOM HEKOTOPBIE C BBITIOJTHEHBI obbeme 6e3
HO HE B
OLINOKH. 00BeMe, HO HEI0YEeTaMu. Bce 3ajanusa B | HENOYCTOB
MIOJTHOM
HEKOTOpBIE C TIOJTHOM
o0Obeme.
HeJJ0UeTaMH. o0BeMme.
OtcyTcTBHE [IponemoncTpu IIponemoncTp
[Ipu pemenun
BIIAJICHUS Nmeercs IIponemoHCcTpH | poBaHBI HpPOBaH
CTaHIapTHBIX IIponemoncTp .
MaTepHaIoOM. MHHUMAJIBHBI | POBAaHBI 6azoBble TBOPYECKHUH
3amaq He N HMPOBaHBI
HeBo3moxHOC it Habop 6a3oBble HaBBIKH TIPH MOJXO K
MIPOJIEMOHCTP HaBBIKY TIPH
Th OLICHHUTH HaBBIKOB JUIsl | HAaBBHIKH TIPH peuieHnn peLIeHHIo
Hapbiku HPOBaHBI pelieHun
HaIl4Ine penreHus penieHnn CTaHIapTHBIX HECTaHAAPTH
6azoBble HECTaHIapTH
HaBBIKOB CTaHIApPTHBIX | CTaHAAPTHBIX 3amad Oe3 BIX 33714
HaBBIKH. BIX 3a1a4 0e3
BCIIEJICTBHE 3amad C 3a1ad ¢ OIMOOK 1
Hwmenu mecto ommOOK 1
OTKa3za HEKOTOPBIMU HEKOTOPBIMU HEJ04ETOB
rpyosIe HEJIOYETOB.
o0ydaromeroc HeJ09eTaMHI He0YeTaMI
OIINOKH.
s OT OTBETa
5.2. IIIxana oneHKH NpHU NPOMEKYTOYHOM aTTeCTAlluH
Ounenka YpoBeHb NOATOTOBKH




[IpeBocxo01HO Bce koMmeTeHIMU (4acTH KOMIIETCHIIMH ), Ha (POPMHUPOBAHKE
KOTOPBIX HAMpaBJICHA TUCIUIUIAHA, COPMHUPOBAHBI HA YPOBHE HE
HUKE CIPEBOCXOJTHO»

OTan4nHo Bce xommereHuum (4acTd KOMIIETEHLMi), Ha (opMupoBaHue
KOTOPBIX HalpaBjieHa MUCHUIUIMHA, c(OPMUPOBAHBI Ha YpOBHE HE
HIDKE «OTJIMYHO», MpPU ITOM XOTS OB OJHAa KOMIETCHIHS

C(pOpMHUpPOBaHa Ha OBHC «OTJIMYHO»
3a4TCHO @ PMHP yp

Ouensp xopo1o Bce xkommereHmmy (4acTH KOMIETeHLWH), Ha (opmupoBaHue
KOTOPBIX HaIpaplicHa IUCIMIUIMHA, COPMHPOBAHBI HAa YPOBHE HE
HIDKE «OYEHb XOpOIIO», TPH 3TOM XOTA OBl OJHA KOMIICTCHIIHS
c(hopMHPOBaHa HA YPOBHE «OUYEHb XOPOIIO»

Xopor1o Bce xommereHimn (4acTH KOMIIETEHIMi), Ha (QopMupoBaHue
KOTOpBIX HampaBlieHa IUCIMIUIMHA, c(OpMUpPOBAHBI HAa YpOBHE HE
HIJKE «XOpOILIO», TMpH OTOM XOTSA Obl OJHA KOMIETCHIIHS
copMHpOBaHa Ha YPOBHE «XOPOILIO»

VYnosierBoputenbHo | Bce  xomnereHumu (d4acTh  KommereHuui), Ha (opmupoBaHue
KOTOpBIX HampaBlieHa IUCIMIUIMHA, c(pOPMUpPOBAHBI HA YpOBHE HE
HUKE «YJOBJIETBOPUTEIBHOY, TIPH 3TOM XOTS OBl OJTHA KOMITCTCHIHSI
chopMUpOBaHa Ha yPOBHE «yIOBJIETBOPUTEIHHO

HeynosnerBoputenb- | XoTs Obl  oxHa KOMIETeHIMs C(OpPMHUpOBaHA Ha  ypOBHE
HO «HEYMOBJICTBOPHUTEIBHO», HH OJHA W3 KOMIICTEHIIMA  HE
c(hopMHUpOBaHa HA YPOBHE «ILTIOX0Y»

HE
3a4TCHO

ITnoxo Xots ObI 01HA KOMIIETEHIHS CHOPMUPOBAHA HA YPOBHE «TLIOXO0»

6.1 TunoBble KOHTPOJbHbIE 3aJaHUSI WM HHble MaTepuajbl, HEOOXOAUMBbIE /sl OLEHKH
pe3yJabTaToB 00y4YeHHs .

6.1.1 KoHnTpoJibHBIE BONIPOCHI

BOI’lpOC Koo gpopmupyemotui komnemenyuu
1. What are the current approaches to the definition of "information"? YK-1
2. How is "information" defined in modern jurisprudence? YK-1
3. What is the entropy of a random variable? OIIK-1
4. What are the main properties of the entropy of a random variable? OIIK-1
5.What is the entropy of the system composition? OIIK-1
6.What is the conditional entropy? OIIK-1
7. How does one calculate the amount of information contained in a message? OIIK-1
8. What is the law of symmetry of the average amount of information? OIIK-1
9. What are the main information characteristics of physical systems? YK-1
10. What is the information entropy? YK-1

11. What is information divergence? OIIK-1



12. What are the main properties of the information divergence? OIIK-1 7

13. What is included in the mathematical model of a message source? YK-1
14. What are the main quantitative characteristics of a message source? VYK-1
15. What is the information capacity of the message source? YK-1
16. What is the redundancy of the message source? VK-1
17. What is a source with independent character generation? YK-1
18. What is a Markov source of messages? VYK-1
19. What is an ergodic source? YK-1
20. What is a discrete memoryless source? VK-1
21. How does one calculate the average amount of information per one character of a long
enough message for a Markov source? OIIK-1
22. What is an alphabet ? OIIK-1
23. What is coding? OIIK-1
24. What is a uniform code? OIIK-1
25. What is decoding ? OIIK-1
26. What is the necessary and sufficient condition for unambiguous decoding? OIIK-1
27. What is the primary quantitative information characteristic of the code? OIIK-1
28. What is the efficiency of the code? OIIK-1
29. What is optimal coding? OIIK-1
30. What is the redundancy of the code? OIIK-1
31. What are prefix codes? OIIK-1
32. What are linear codes? OIIK-1
33. What are cyclic codes? OIIK-1
34. What are convolutional codes? OIIK-1
35. What is included in the mathematical model of a communication channel? YK-1
36. What is meant by errors in the communication channel? YK-1
37. What are the main quantitative information characteristics of the communication channel?
OIIK-1
38. What is the communication channel capacity? OIIK-1

1. KakoBbI HBIHEIITHUE MTOAXOIbI K OTIPEACICHHUIO MOHATH "uHbopMmariys'"?

2. Kak ompenensercs noustre" nHGpopManus " B COBPEMEHHOU FOPUCTIPYISHITHH ?
3. Uro Takoe SHTPONHSI CIyIaifHON BETNIHHBI?

4. KakoBbl OCHOBHBIE CBOMCTBA SHTPOINH CIyYailHON BEJINYHHBI?

5.KaxoBa sHTpOonms o0seAnHEHUS cucTeM?

6.Uto Takoe ycioBHas SHTPOIuUs?

7. Kak BeruMciIuTh 00beM HH(DOPMALIUH, COACPKAIICHCS B COOOIICHUN?

8. KakoB 3ak0H cuMMeTpun cpegHero oobeMa nHpopmannun?

9. KakoBbl 0OCHOBHBIE HH(OPMALIMOHHBIE XapaKTEPUCTUKH PUINUECKUX CHCTEM?
10. Yto Takoe nHpOpMAIFIOHHAS SHTPOIIHS?

11. Yto Takoe uHpopMaIoHHas TUBESPrEeHITH?

12. KakoBBI OCHOBHBIE CBOWCTBA HH(POPMAIIMOHHOHN JTHBEPTECHITNH ?

13. UTo BXOAWT B MaTEMAaTUIECKYIO MOJIETh HCTOYHUKA COOOIICHHIA?

14. KakoBBbI OCHOBHBIC KOJMUECTBEHHBIE XapaKTEPUCTUKN HCTOYHUKA COOOIICHMIT?
15. KakoBa nH(pOpManInOHHAS EMKOCTh UCTOYHHKA COOOIICHN?

16. Yto Takoe M30BITOYHOCTh UCTOYHHUKA COOOIICHHIN?

17. YTo Takoe UCTOYHHK C HE3aBUCHUMBIM XapaKTePOM reHEpaIiu?

18. Uto Takoe MapkoBCKHI UCTOYHHUK COOOIICHUT?

19. Yto Takoe 3proanuecKuii ICTOYHUK?

20. Yro Takoe TUCKPETHBIA UCTOYHHK Oe3 mamMsITH?



821. Kak BBIUMCIUTD CpeJHEe KOJINIECTBO HH(POPMALIMKM HAa OJUH CUMBOJI IOCTATOYHO AJMHHOTO COOOIICHUS ATt
rucrounuka Mapkosa?
22. Yto Takoe andapur ?
23. YUto Takoe KoaupoBaHue?
24. Y10 Takoe equHBINA KOxq?
25. Yto Takoe AexoaupoBaHue ?
26. Kakoe He00OX0aMMOE 1 TOCTATOYHOE YCIOBHE ISl OJJHO3HAYHOTO JEKOTUPOBAHUS?
27. KakoBa OCHOBHasl KOJIMYCCTBCHHAS MHPOPMAIIMOHHAS XapaKTePUCTHUKA Koaa?
28. KakoBa s pexTuBHOCTS KO ?
29. Yto Takoe onTUMAIbHOE KOJUpOBaHue?
30. Yro Takoe n30BITOYHOCTH KOAa?
31. Yro Takoe npedrKCHBIE KOIbI?
32. Yro Takoe IUHEHHbIE KOIbI?
33. Yro Takoe UUKINYECKUE KOIBI?
34. Yto Takoe CBEPTOYHBIE KOJbI?
35. Uto BXOAWT B MAaTEMaTUIECKYIO MOJIEh KaHaja CBSI3H?
36. Uto nmoapazymeBaeTcs Mo/ OITUOKaMu B KaHaJe CBA3H?
37. KakoBbI OCHOBHBIC KOJTMUECTBEHHBIC HH(POPMALMOHHBIE XapaKTEPUCTUKN KaHaja B3N ?
38. Uro Takoe eMKOCTb KaHajla CBs3U?
6.2.2. TunoBbie TeCTOBLIE 3a]aHUSA /ISl OlleHKU chopMupoBaHHOCTH KoMneTeHun YK-1

» 1. Consider the chess board and one chess piece on this board. How much information we
have if we know that the piece has one of 8 cells of the chess board?

» 2. Let there is a coded lock. The lock code has three symbols. Every symbol of the lock code
is one of ten digits: 1; 2; 3; 4; 5; 6; 7; 8; 9; 0. How much information we have if we know the
second digit of the lock code?

» 3. How much information we have if we know that the result of a die throw is one of three
numbers 1, 2 or 3?

» 4. Let there is a pack of 36 playing cards and anyone gets one card from the pack. How much
information (in bits) we have if we know the suit of the card?

» 5. Letapunched card has 40 columns and 12 rows of specific points for a hole. How much
information we have in three punched card?

» 6. How much information we have, if we know the result of five coins flip?

» 7. Let there are three equal particles. Every particle can have one of the 32 positions in the
space. Two particles don’t have the same position. How much information we have, if we
know the positions of the particles?

» 8. Suppose there are four different balls into a box. There are two equal parts of box: “left”
and “right”. Every ball can be into one of two parts with equal probability. How much
information we have, if we know that tree balls are into the left part of the box?

» 9. How much entropy is in four letters in an English message?

» 10. Let the alphabet of a language contains three symbols {a, b, c¢}. Let it is known the
frequency of symbols: a —20%, b — 50%, ¢ — 30%. How much entropy is in one symbol of the
message?

» 11. Let it is known the frequency of nucleotides of DNA: T —20%, A — 10%; G =40%, C =
30%. What is entropy of one nucleotide of DNA?

» 12. Let an inspection lot contains 50 defective machine parts (details) and 50 correct machine
parts. What is entropy of one detail checking?

» 13. Let there are nine boxes and two balls — black and red. One ball can occupy only one box.
What is the entropy of the box for the red ball if we know the box of the black ball?

» 14. Let the bus arrives at the stop in any moment between 12.00 and 12.04 with the equal
probability. What is the entropy of the bus arrival?



» 15. Let the bandwidth B of the channel is 20 hertz, the average received signal power S over 9
the bandwidth is 210 V? (volts squared); The average power of the noise N and interference
over the bandwidth is 30 V2 (volts squared); What is the channel capacity C?

1. PaccMoTpuM maxmMaTHYO AOCKY U OJIHY IIaxMaTHYIO (GUrypy Ha 3Toil nocke. CKOJIbKO
y Hac MH(pOpPMaLIUHU, €CIIH Mbl 3Ha€M, YTO y (PUTYpHI 3aHUMAET OJHY U3 8 KIETOK
axMaTHOM T0CKu?

2. Ilyctb ecTh KO0BBIN 3aMOK. Koj 3aMka nMeet Tpu cumBosia. Kaxaplii cHiMBOJ Ko
3aMKa - 9T0 oAHa u3 aecsatu uudp: 1; 2; 3; 4; 5; 6; 7; 8; 9; 0. Ckonbko y Hac uHopMmaimu,
€CJIM MBI 3Ha€M BTOPYIO LIU(Ppy KoAa 3aMKa?

3. Ckoiibko UH(OpPMAIUHU y HAC €CTh, €CIIM Mbl 3Ha€M, YTO PE3yJIbTAT OpOCaHUs KOCTU
ABJISIETCSA OAHUM U3 Tpex uucen 1, 2 uium 3?7

4. Ilycth ecTh K002 U3 36 UrpaibHBIX KapT U BBIHUMAETCS OJHA KapTa U3 KOJOIbI.
Cxkonpko nHopMmanuu (B OMTax) y HAC €CTh, €CITM MbI 3HAEM MACTh KapThI?

5. ITycte mepdokapra umeeT 40 cToa010B U 12 psAA0B TO3ULIHIA 1711 OTBepCTHsA. CKOIBKO
y Hac uHpopMauuu B Tpex neppokaprax?

6. CxosibKO UH(OpMALMU Y HAC €CTh, €CJIM MBI 3HAE€M PE3yJIbTaT OpOCaHus MATU MOHET?

7. ITycTh ecTh TpU OJAMHAKOBBIE YacTUIlbl. Kaxk/ast yacTuia MOKET 3aHUMATh OJHY U3 32
MO3ULMN B TPOCTPAHCTBE. /[BE€ YaCTHUIIBI HE MOTYT 3aHUMATh OAHY U Ty MO3UIIUIO.
CkoibKo y Hac mHGOPMAIIUH, €CJTH MbI 3HaeM PaCIIOI0KCHUE JaCTHIL?

8. [Ipenmnonoxum, 4To B KOPOOKE €CTh YETHIPE pa3HbIX IIapa. ECTh 1Be OAMHAKOBBIC
yacTh KopoOku: "nepast" n’npasas”. Kaxnaplil map MokeT ObITh B OJHOU U3 IBYX YacTel
C OJJMHAKOBOM BEpOSITHOCTHIO. CKOJIBKO Y HAC MH(GOPMALIMH, €CIIU Mbl 3HA€M, YTO LIAPhI
HaxXOJISITCS B JIEBOW YaCTH KOPOOKH?

9. CKOJIBKO SHTPOIUU COACPKUTCS B aHTIIMHCKOM COOOIIEHUU U3 YEThIpeX OyKB?

10. ITyctp andaBuT g3bIKa COAEPKUT TPU CUMBoOIIA {a, b, ¢}. [IycTs u3BecTHa yactora
cuMBOJIOB: a — 20%, 6 — 50%, ¢ — 30%. CKOJIBKO HTPOIUH B OJTHOM CHUMBOJIC COOOIIICHMS ?

11. ITycTe u3BectHO, yactoThl HykIeoTu10B JJHK: T —20%, A — 10%; rp = 40%, C =
30%. Yemy paBHa sHTponus oxHoro Hykineoruaa JJHK?

12. KonTponbHas naptus getaneit cogepkut 50 OpakoBaHHbIX aeraneii u 50
MpaBWIbHBIX. UeMy paBHaA SHTPONUS MPOBEPKHU OJHOM AeTaIn?

13. IlycTh ecTh I€BATH YPH U JIBA IIapa - YEPHbIM U KpacHbIA. OJIUH 1Iap MOXET
3aHUMAaTh TOJBKO OAHY YpHY. KakoBa 3HTpOIHS YpHBI KPACHOTO 1Iapa, €CJIM Mbl 3HAEM
YpHY 4epHOTO mapa?



10 14. Tlyctp aBTOOYC IpUOBIBaET HA OCTAHOBKY B JII000I MOMeHT Mexay 12.00 u 12.04 ¢
paBHOI BeposATHOCTHIO. KakoBa sHTpomus mpuObITHs aBToOyCa?

15. IlycTe nosoca nponyckanus B kaHaie 20 repi, cpeaHsis MOLUHOCTb TPUHUMAEMOT0
CUTHaJa MOJIOCHI nmporyckanus coctasisietr 210 B2 (B kBazgpate); cpeaHsiss MOUTHOCTh
nryma N nomex nosockl npomnyckanust 30 v2 (BoJIbT B KBaJpaTe); KaKoBa IMPOIyCKHas
crocoOHoCTh KaHana C?

TumnoBble TeCTOBbIE 32/1aHU 1JI51 OLleHKHU cpopmupoBanHocTH KomneTeHunu OIIK-1

»

»
>

v

1. Consider the chess board and one chess piece on this board. How much information we
have if we know the line of the chess piece?

2. How much information we have if we know that the piece is in a corner of the chess board?
3. How much information we have if we know that the piece is on the main diagonal of the
chess board?

4. Let there is a coded lock. The lock code has three symbols. Every symbol of the lock code
is one of ten digits: 1; 2; 3; 4; 5; 6; 7; 8; 9; 0. How much information we have if we know the
lock code?

5. How much information we have if we know that all symbols of the code are even numbers?
(0 1s even number)

6. How much information we have if we know that the result of a die throw is one of two
number 1 or 2?7

7. Let there is a pack of 36 playing cards and anyone gets one card from the pack. How much
information (in bits) we have if we know that the card has a red suit?

8. How much information (in trits) we have if we know that the card is King, Jack or Queen
(of any suit)

9. Let a punched card has 40 columns and 12 rows of specific points for a hole. How much
information we have in two punched card?

10. How much information we have, if we know the result of four coins flip?

11. Let there are five equal particles. Every particle can have one of the 32 positions in the
space. Two particles don’t have the same position. How much information we have, if we
know the positions of the particles?

12. Let a particle can have one of the 32 positions in the space. We know, that the particle has
one of four positions. How much information we have?

13. Let there are 4 equal particles. Every particle can have one of the 16 positions in the
space. Two particles don’t have the same position. How much information we have, if we
know the positions of the particles?

14. Let a particle can have one of the 16 positions in the space. We know, that the particle has
one of § positions. How much information we have?

15. Suppose there are four different balls into a box. There are two equal parts of box: “left”
and “right”. Every ball can be into one of two parts with equal probability. How much
information we have, if we know that tree balls are into the right part of the box?

16. Let the space contains 1600 particles. Some part of the space consists of 100 particles (top
left corner). Let 40 particles of the part of the space have the activated state. All other
particles of the space haven’t the activated state. How many variants are to have the macro
state?

17. How much information we have if we know the macro state?

18. What is entropy of the state of the space?

19. How much entropy is in three letters in an English message?



» 20. Let the alphabet of a language contains three symbols {a, b, c}. Let it is known thell
frequency of symbols: a — 10, b — 60, ¢ — 30. How much entropy is in one symbol of the
message?

» 21. Let it is known the frequency of nucleotides of DNA: T — 10%, A — 10%; G = 40%, C =
40%. What is entropy of one nucleotide of DNA?

P 22. Let an inspection lot contains 20 defective machine parts (details) and 80 correct machine
parts. What is entropy of one detail checking?

» 23. Let an inspection lot contains 1 defective machine part (details) and 99 correct machine
parts. What is entropy of one detail checking?

P 24, Let an inspection lot contains 0 defective machine parts (details) and 100 correct machine
parts. What is entropy of one detail checking?

P 25. Let there are five boxes and two balls — black and red. One ball can occupy only one box.
What is the entropy of the box for the red ball if we know the box of the black ball?

P 26. Let the bus arrives at the stop in any moment between 12.00 and 12.04. The probability
function density of the arrival f(x) on the segment [0, 4] is x/8. The probability of the arrival
is more if the expectation time is more. What is the entropy of the bus arrival?

» 27. Let the bandwidth B of the channel is 50 hertz, the average received signal power S over
the bandwidth is 600 V2 (volts squared); The average power of the noise N and interference
over the bandwidth is 40 V2 (volts squared); What is the channel capacity C?

1. PaccMoTpuM miaxmMaTHYO JOCKY U OJIHY IIaxXMaTHYIO (GUTYpy Ha 3ToH nocke. CKOIBKO
y Hac MHQPOPMAIIUHU, €CITH MBI 3HaeM PsiJ MaxMaTHOU QUrypsi?

2. CxonbKo y Hac HH(GOPMAIINH, €CITU MBI 3HaeM, 4TO PUTypa HAXOAUTCS B YIIIy
[IaXMaTHOM JTOCKH?

3. CkoJbKO y HacC MH(POpPMaLIUU, €CIIH Mbl 3HaeM, YTO (PUTypa HAXOJUTCS Ha TJIABHON
JUArOHAJIA [IaXMaTHOU JOCKU?

4. ITycts ecTh k00BBIN 3aMOK. Koj 3aMka nMeet Tpu cuMBosia. Kaxaslii ciMBOIJI Koz1a
3aMKa - 3To oaHa u3 gecsatu uudp: 1; 2; 3; 4; 5; 6; 7; 8; 9; 0. Ckonbko y Hac nHDOpMaIum,
€CJIM MBI 3HaeM KOJ 3amMKa?

5. CkonbKo y Hac MHGOpPMAIUH, €CITH MBI 3HAE€M, YTO BCE CUMBOJIBI KOJIA - YETHBIC YHciia?
(0-yeTHOE YMCIIO)

6. CKkoJIbKO y HAC MH(POpMAIINH, €CJIM MBI 3HAEM, YTO PE3yJIbTaT OPOCKA KOCTH SIBISECTCS
OJIHUM U3 JIBYX uucen 1 unu 2?

7. IlycThb ecTh KOJ04a U3 36 UrpajbHBIX KapT U BBIHUMAETCS OJIHA KapTa U3 KOJIOJIBI.
Cxounpko nHopMmanuu (B OUTax) y HaC €CTh, €CIM MBI 3HA€M, YTO KapTa KpaCHOW MacTH?

8. Cxonpko nHpopManuu (B TpUTaX) y HAC €CTh, €CIIM MBI 3Ha€M, YTO KapTa - KOPOJIb,
BaJIeT uiu gama (11000 MacT)

9. Ilyctp nepdoxapta umeet 40 cTonaOIOB U 12 psIOB MONOKEHUM 1J11 OTBEPCTHS.
Cxkonbko nH(pOpMAIK Y HAC €CTh B ABYX NepdorapTax?



12 10. CxonbKo y Hac uH(GOPMALIMH, €CTTU Mbl 3HAEM pe3yJIbTaT OpOCaHMS YEThIPEX MOHET?

I1. ITycTe ecTh nsiTh paBHbIX YacTull. Kaxkaas yacTuiia MoKeT UMETh OJIHY U3 32
MO3ULIMI B TPOCTPAHCTBE. J[BE YACTHUIBI HE UMEIOT OJMHAKOBOM NMO3uLUU. CKOIBKO y HAC
nH(OpManKK, €CIIM MBI 3HAEM TTO3UIIMH YaCTHI]?

12. IlycTh yacTUIIa MOYKET UMETh OJIHY U3 32 MO3ULKNA B IPOCTPAHCTBE. MBI 3HaeM, 4TO
YyacTHIla UMEET OAHY U3 YeThlpex no3uiuil. CkonbKo y Hac uHpopMaruun?

13. Ilycth ectb 4 paBHbIe yacTulbl. Kakaas yacTua MOYKET UMETh OJHY U3 16 mo3unuii
B [IPOCTPAHCTBE. JIBE YaCTUIIBI HE UMEIOT OJIMHAKOBBIX NO3ULUNA. CKOIBKO y HAC
uH(GOpPMAIINH, €CITU MBI 3HAEM O3 YacTHUIl?

14. ITycTh yacTuIla MOKET UMETh OAHO U3 16 MO3UIKiA B TpOCTpaHCTBE. MBI 3HaEM, 4TO
yacTHlla UMeeT oAHY U3 8 mo3unuil. CKoIbKO y Hac uH(popMaruun?

15. Ilpenmnonoxum, 4To B KOPOOKE €CTh YEThIPE pa3HbIX mIapa. EcTh 1Be paBHbIE YacTU
KopoOku: "neBas" u “npaBas’. Kaxxaplii map MoXeT ObITh B OJTHOM U3 ABYX YacTE ¢
OJIMHAKOBOW BEPOSTHOCTHIO. CKOMBKO Y HAC MH(OPMAIINH, €CTTU MBI 3HA€M, UTO MIAPHI
HAXOJATCS B MIPaBOM yacTu KOpoOKu?

16. Ilycth mpocTpancTBo conepxkut 1600 wactun. Yacte npoctpancTsa coctouT u3 100
yacTull (BepxHHil ieBblit yrou). Ilycts 40 yacTun 4acTu NpocTpaHCTBA UMEIOT
AKTUBHUPOBAHHOE COCTOsIHME. BCce ocTanbHble YaCTULIBI TPOCTPAHCTBA HE AKTUBUPOBAHHBI.
CKOJIBKO MUKPOBAPUAHTOB COOTBETCTBYET MAKPOCOCTOSHUIO?

17. Cxkonpko nH(pOpMaIK Y HAC €CTh, €CJIM Mbl 3HAEM MaKpOCOCTOsIHUE?
18. Yto Takoe SHTpONUs COCTOSHUS IPOCTPAHCTBA?
19. CKONBKO SHTPONUU CONEPIKUT AHIIIHIICKOE cOOOIIEeHnE U3 TpeX OyKB?

20. ITyctp andaBuT S3bIKa COEPKUT TPU CUMBOIIA {a, b, c}. [IycTh n3BecTHa yactota
cuMBoJIOB: a-10, b — 60, ¢ — 30. CKkOJIBKO SHTPOIIUHU B OJHOM CUMBOJIE COOOIIECHUS?

21. Ilyctp u3BectHa yactora HykineotuoB JJHK: A —10%, T — 10%; G - 40%, C - 40%.
Urto Takoe sHTpomnua 0JHOro Hykieotuaa JJHK?

22. IIposepsiemas maptus coaepkut 20 OpakoBaHHBIX JmeTaneid u 80 MpaBUIIBHBIX
neraneil. Yemy paBHa SHTPOIHUS TPOBEPKHU OJHON AeTanu?

23. [lycTth mpoBepsieMas mapTusl COAepKUT 1 AedeKTHYIO AeTanb U 99 mpaBUIBHBIX
Jerajiel MalmuHbl. YeMy paBHa S3HTPONUS MPOBEPKH OJTHOW JI€TAIH?

24. Ilyctb npoBepsiemas naptus coaepkut 0 HeucrpaBHbIX AeTtaneil 1 100 npaBuiIbHBIX
neraneil. Yemy paBHa SHTPOIUS TPOBEPKHU OJHOM AeTanu?



25. IlycTb ecTh mTh KOPOOOK U J1Ba IIapa - YepHBIM U KpacHbIi. OIUH map MOXKET 13
3aHUMAaTh TOJBKO OJHY KOpoOKy. KakoBa sHTponus KOpoOKH AJisi KPaCHOTO 1l1apa, eciu
MBI 3Ha€M KOpPOOKY 4epHOTO I1apa’?

26. [TycTth aBTOOYC MPUOBIBAET HA OCTAHOBKY B JIF0O0H MOMEHT Mexay 12.00 u 12.04.
[1noTHOCTE BeposaTHOCTHOM QyHKIMu npuxona f (x) Ha orpeske [0, 4] paBHa x/8.
BepositHOCTh puOBITHA OOJIBIIE, €CIIA BpeMs Oxkuianus Ooibiine. KakoBa sHTpomnus
npuObITHS aBTOOYCa?

27. Ilyctb nonoca nponyckanus B kanana-50 ['u, cpeansiss MOITHOCTh IPUHUMAEMOTO
CUTHaJa HaJ nosiocoi nponyckanus 600 B2 (BosbT B KBajpare); CpeiHss MOIIHOCTh
nryma N u 40 B2 (BosibT B KBajpate); KakoBa NpONyCKHasi CIOCOOHOCTH kaHana C?

7. YueOHO-MeTOAUYeCKOEe M MH(OPMAIITMOHHOE o0ecTeuyeHue TUCIUITHHBI
a) OCHOBHasI TUTEpaTypa:

1. HK. Bepemarun, E.B. llenun. Madopmanus, kogupoBanue, npeackazanue / Mocksa,
OMOIT MITHMO, 2012. https://e.lanbook.com/book/71863#authors

2. Usher M. J. Information Theory for Information Technologist .-(Macmillan computer
science series) 1. Information theory. https:/link.springer.com/book/10.1007/978-1-349-
17648-9

3. Borda M. Fundamentals in  Information Theory and Coding.
https://link.springer.com/book/10.1007/978-3-642-20347-

0) JONOJHUTENbHAS JINTEpATypa:

1 MonnossH A. A., Monnossia H. A., CosetoB b. i - Kpunrorpadus. - CII6.: Jlaas, 2000.
-219,[5] c. (19 2x3.)

2 Longo G. Information Theory New Trends and Open  Problems/
https://link.springer.com/book/10.1007/978-3-7091-2730-8

3 Behara M., Krickeberg K., Wolfowitz J. Probability and Information Theory.
Proceedings of the International Symposium at McMaster University, Canada, April,
1968. https://link.springer.com/book/10.1007/BFb0079113

B) porpammHoe obecrieuenrie u HTepHeT-pecypchl (B COOTBETCTBUU C COACPKAHUEM TUCIUTUINHBI)
Microsoft Word, Microsoft PowerPoint, OS Windows
Buneo Kkypc 1m0 KOMMYHMKalMOHHOM  cioxkHoctd, asrop H.K. Bepemarun,
https://www.lektorium.tv/course/22755

8.MartepuajibHO-TEXHUYECKOE oOecnevyeHne TUCHUNINHbI

[Tomemienus mpencTaBiIsilOT cOOOW yuyeOHbIe ayJUTOPUH ISl MPOBEACHUS y4eOHBIX 3aHATHI,
MPEYCMOTPCHHBIX TPOTPAMMOM, OCHAIEHHbIE O0OpPYJOBAaHUEM U TEXHHYECKUMHU CPEICTBAMU


https://e.lanbook.com/book/71863#authors
https://link.springer.com/book/10.1007/978-1-349-17648-9
https://link.springer.com/book/10.1007/978-1-349-17648-9
https://link.springer.com/book/10.1007/978-3-7091-2730-8
https://www.lektorium.tv/course/22755

1400yueHHS: KOMITBIOTEPHBIH KJTacC, MPOEKTOP, IKPaH.

[Tomerienust I CaMOCTOSITEIILHOW pPabOThl OOYYAIOIIMXCSI OCHAIICHBI KOMITBIOTEPHOM
TEXHHUKOH C BO3MOXXHOCTBIO TOAKIIOYEHUS K ceTd "MHTepHer" u 00eCmedYeHbl IOCTYIIOM B
AIIEKTPOHHYIO WH(OPMAIMOHHO-00Pa30BATEIBHYIO CPEIY

[Iporpamma cocrasiena B coorserctBur ¢ TpedoBanusmu @I'OC BO /OC HHI'Y

ABTOD (BI) O.B. Ky3enkoB

Peuensent (b1)

3aBenyronmii kKageapoit

[Iporpamma ooOpeHa Ha 3acelaHuy METOUICCKO KOMUCCHH WHCTUTYTa WHPOPMAITMOHHBIX
TEXHOJIOTHM, MaTeMaTuku U MexaHuku oT 01.12.2021 roxa, npotokoi Ne 2.



