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1. MecTto nucuumianHbl B ctpykrype OITOII
Hucuummna b1.0.20 «Teopust undopmarym» oTHOCUTCS K 00sa3arenbHoi yactu OOII o HanpaBieHuio

noarotoBku  02.03.02 «®DynaameHTanpHass HHPOpPMATHKA W  WHOOPMAIIMOHHBIC TEXHOJIOTHN.

JlucuurimHa YuTaeTcs CTyJAeHTaM 2 Kypcea B 3 ceMecTpe, 3 3a4eTHbhIX enuHuIlbl, 108 yacos, 3ayer.

No MecTo TUCHHUILUIMHBI B y4e0OHOM CTaHapTHBIH TEKCT 1J151 ABTOMATHYECKOT0
Bapu miaHe o0pa3oBaTebHOI 3anmoJiHeHus1 B KOHcTpykTOope PII/{
aHTa NMPOrpaMMmblI
1 brmox 1. Huctummuael (Momymw) | Huctummaa  B1.0.20  «Teopus  uHpOpManum»

OOs3arenpHad 4YacThb

IIOJTOTOBKH 02.03.02

oTHOcUTCS K oOs3arenbHoi yactu OOIl HampaBieHus
«DyHnameHTanbHAS
uHpopMaTUKa U MHOOPMAITMOHHBIE TEXHOJIOTHUI.

2. Ilmanupyembie pe3yabTaThl 00y4eHUsI MO JUCHUIJINHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJibTaTaMi 0CBOeHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU M MHAUKATOPAMH
MOCTHIKEHUs] KOMIIeTeHIIUi )

Ilnanupyemble pe3yJibTaThl 00y4eHHS MO IMCUMILIMHE HaunmenoBanue
(MoayJ110), B COOTBETCTBUU ¢ HHAMKATOPOM J0CTHKEHUS OLIEHOYHOI0
®opmupyembie KOMIIeTEeHIIUN cpeacrsa
KOMIETEeHIIUU
OMHETEHIL Nupukarop Pe3yabTarhl 00yueHust
(kozx, conepxannue JOCTH/KECHHSA 10 JMCHUILINHE* *
KOMIICTCHIINH) KOMITeTeHIMu™
(xom, conepxanwe
WHAUKATOPA)
VK-1 VK-1.1. 3naem 3uame nonamue ungopmayuu, KoHyenyuu Cobecedosanue
npunyunsl cbopa, ungopmayuu no [llennony, bpunoeny,
Cnocoben ombopa u 0606wenus Bunepy, Xapmau, Jwbu, I'nywkosy,
ocywecmenams ungpopmayui. IopuouyecKkoe onpeodenerue unpopmayuil,
OCHOBHbIE KOHYENYUl XPaHeHus, nepeoaui,
ROUCK, npeobpazosanus u 06pabomxu ungopmayuu
Kpumuyeckui
AHAIU3 U CUHME3 VK-1.3. VK-1-3. Yuemo ananuzuposams cnosicnocme Tecm
RPUKTIAOHBIX U MEeOPemUYecKux 3a0ay meopuu
ungopmayuu, HMeemv p P /4
npaxmuyeckuti onvim | WHpopmayuu
npumeHAmb pabomi ¢ Buradems onvimom pabomei ¢ 0o6vexmamu
cucmemHwll meopuu ungopmayuu
UHGOPMAYUOHHBIMU
nooxo0 ons UCTOYHUKAMU, ONbIN
peuienus HAYYHO20 NOUCKA,
NOCMABIEHHBIX CO30AHUSA HAYYHBIX
3a0ay MeKcmos.
OIIK-1 OIlK-1.1. 3naem 3uame ocnosuvie mMepol unpopmayuu, maxue Cobecedosanue
OCHOBHUbIE NONOCEHUs | KaK ungpopmayusn no Xapmau, ungpopmayusi no
Cnocoben U KOHYenyuu 8 Lllennony; nonsamue u ceolicmea SHmMponuUU
npUMEHSIG obnacmu Ulennona, ycrogHot SHmponuu, SHMPonul
wamemamusecrkux | P CIYUALIHBIX GEIUYUH, C853b NOHAMUSL
Qynoamenmanvhvie SHmMpONUU ¢ Mmeopueli KOOUPOBAHUSL, MEOPeMy O
ecmecmeeHHbIX HAYK, -
3HAHUA, RPONYCKHOU CHOCOBHOCTU KAHANA C ULYMOM
bazosvie meopuu u
nonyueHuvle 8
UCMOPUU OCHOBHO20,




obnacmu
MaAmemamuyeckux
u (wiu)
ecmecmeeHHbix
HayK, u
UCNONIL306AMb UX 8
npopeccuonanbHol
oesmelbHoCmu

meopuu
KOMMYHUKAYUU,
3Haem OCHOBHYIO
MePMUHONOSUIO.

OIIK-1.3. Hmeem
NPAKMUYeCcKull Onvim
pabomwl ¢ peuteHuem

CMAHOAPMHBIX
MAMeMamuyeckux
3a0a4 u NPpUMeHsiem
€20 6
npogeccuonanbHoll
oessmenbHOCmi.

Ymemv npumensamo ghaxmel u aneopummbol
meopuu uH@opmayuu 015 peuenus
NPUKTIAOHBIX 3a0a4 NPOheccUoHaIbHOU
OeamensHOCmu

Brademv onvimom npumenenus memooos
meopuu uHgopmayuu O peulenus
meopemuieckux U nPuKIaoHbIX 3a0a4

Tecm

3. CTpyKTypa U coaep:kaHue TUCHUTITHHBI

3.1 TpyaoeMKOCTh JUCHUIIMHBI

ouHast popMma
o0yueHust
OO0uasi Tpy10€eMKOCTh 33ET
YacoB 1o y4eOHOMY IIAHY 108
B TOM 4HcCJIe
ay/IMTOPHbIE 3aHATUS (KOHTAKTHAS 33
pabora):
- 3aAHSATHUSA JIEKIIUOHHOTO TUIA 32
- 3aHATHA CEMUHAPCKOr0 THNA
- KOHTPOJIb 1
caMoCTosiTe/IbHAsA padoTa 75
IIpomexyToUuHAs ATTECTANMSA — 3ayer

3.2. ConepxaHue TUCHUANINHEI
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Ounas

QOuun-2anounag

3aounas

Ounas

OyHO-3a04YHas

3aounas

Ou4HO-3a04HAast

3aounas

Ou4HO-3a04HAast

3aounas

OyHo-3a04yHas

3aouHas

Ouynas

OyHO-3204HAs

3aouHas

1. Bsenenue. Tlonstue
nHpOpMaIHH.
Introduction. The notion of

information

oo

S| Ounas

S| Ounas

%! Ounas

2. smepenne uapopManum.
Enunnus: nadopmanum.
®opmyna XapTiau

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

12

3.Om3nueckas  wHPOPMAIHS
u  oHTpomus.  Dopmyna
Bonbsimana
Physical
entropy.
formula

information and
Boltzmann’s

12

4.®opmyna lllenHona
Shannon’s fomula

12

5.YcnosHast SHTpOINS,
SHTPONMS Mapbl CIy4alHBIX
BEJIMYHH, U PepeHInaTbHAS
SHTPOIHNS

Conditional entropy, adjoin
entropy, differential entropy

12

6.Ilepenaua  mHOpMaIHN.
Teopema lllenHona-XapTiau
Transmission of information.
Shannon—Hartley theorem

12

7. KoHuenmus
HHPOPMAITMIOHHON CHCTEMBI
1 nH(OPMAIMOHHOI Moaenn
The concept of information
system and information
model

12

Htoro

108

33

32

75

TeKyH_II/Iﬁ KOHTPOJIb YCHCBACMOCTU PCAIU3YCTCA B paMKaxX TIPYHIIOBBIX WIWM HHAWBHUAYAJIBbHBIX

KOHCYJIbTAIUI

[MpomexyTodHas aTTeCTanus MPOXOAUT B TPAJAUIIMOHHBIX opMax (3a4er).

4. Y4eOHO-MeTOIMYECKOe 00ecrevyeHne caMoCTOSITeIbHON padoThl 00y4arommxcst

CamMocTosTenpHas pa60Ta OGy‘-I&IOH.[I/IXCH OCYHICCTBIIAICTCA B BUIC pa60TBI C peKOMCHﬂOBaHHOﬁ
00s13aTeNIbHON | JIOTIOTHUTEIIbHOM HHTCpElTypOﬁ, IMOATOTOBKEC K JICKOUAM, IIOATOTOBKC K 3a4YCTy.
KOHTpOJ'ILHBIC BOIIPOCHI U 3alaHUsd IJId MPOBCACHUSA TCKYIICTO KOHTPOJISA U HpOMC)K}TO‘IHOﬁ aTTeCTalnuu

10 UTOraM OCBOCHUSA JUCHUIIJIMHBI MIPUBCACHEBI B II. 6.2.

5. ®oHJ OLIEeHOYHBIX CPEACTB ISl MPOMEKYTOYHOM ATTECTAIIMY MO THCHHILINHE (MOLYJIIO),

BKJTFOYAIOIIWH:




5.1.

OnuncaHne mKan OIcHUBaHUS PE3YIbTATOB O6y‘ICHI/I$I 110 JUCIHHUITIIMHE

Yposenn Ixana ouennBanus chopMUPOBAHHOCTH KOMIIeTEHIMI
copmupoBan
J10X0 O4YeHb XOPOIIo
HocTH HEy/I0BJIETBO | YA0BJIETBOPH P
it Xopo1o OTJINYHO
KOMIIETEHIHH PUTEJbLHO TeJbHO P
(MHAMKaTOpa NPEeBOCX0HO
JOCTHKEHUS g
. € 3aUTCHO
KOMIIeTeHITHi1) 3a4TEHO
OtcyrcTBHE YpoBeHb
3HAHUHN 3HaHUH B
YpoBeHb
TEOPETUIECKO N o0BeMme,
YpoBenb MuHumaneHO | 3HaHUU B VYposenb
ro Marepuaa. . N COOTBETCTBYIOII] N
3HAHUH HIDKE | JOIYyCTHMBIN obBeme 3HAHHUH B Y
’ €M IporpaMme POBCHb
MUHHMATEHBI OBCHB COOTBETCTBYIOII obObeme &
HeBozmoxxnoc yp N yio TOTOTOBKIL ’ 3HAaHUH B
HaHHS X 3HAaHHUH. €M IporpaMme COOTBETCTBYIO
3HaHusg T OLECHHTD ; } porp Jlonymeso Y10 | o6neme,
TpeOOBaHUIA. OIIYIIICHO MOATOTOBKH. eM
HOJIHOTY 1/? Loy 8 HECKOJIBKO B TIpCBBIIIALONIC
N MeJId MECTO | MHOTO OITYIIICHO porpaMme
3HaHUH o 5 HAomym HeCyIIeCTBEHH porp M MPOrpamMMy
rpyosie HE BIX HECKOJIBKO MTOATOTOBKH
BCIIEJICTBHE Py TPy X OIIHGOK A > | MOATOTOBKH.
OIINOKH. OIIMOKH. HErpyObIX 0e3 omKooK.
OTKa3a
omuboK
o0yyarorieroc
s OT OTBETa
OTtcyrcTBHE n IIponemonctpu | Ilponemoncrpu | Ilpomemonctp | IIpomemonctp
0/1IEMOHC
MUHAMAITBHBI P P POBaHBI BCE pOBaHbI Bce HPOBaHKI BCE HPOBaHKI BCE
. HPOBaHbI
X YMCHHII . IIpu pereHun P OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
OCHOBHEIE
HeBo3MOXHOC | cTaHaapTHBIX R YMEHHUSL. YMEHUSL. YMEHUs,peIie | YMCHHS,.
Th OIICHUTh 3a1a4 He P ) Permrens! Bece Pemiensl Bce HBI BCE Pernirenst Bce
CIICHBI
HaJIM4ue HPOJEMOHCTP OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
N THTIOBBIC
YMEHU HUPOBaHbBI 3a]1auy ¢ 3a1auy . 3a7auk ¢ 3aJaui.
Ymenus 3aJaui ¢
BCIJICZICTBHE OCHOBHBIE 5 HEerpyObIMU BrImonHeHsI Bce | OTAETBHBIMU BrimonHeHs1
HEerpyObIMU
OTKa3a YMEHHS. P g OLIMOKaMH. 3a7aHus, B HECYIIECTBEH | BCeE 3a/aHus,
OITHOKAMH.
oOydaromieroc BrimonHeHsI Bce | MOMHOM HBIM B TIOJTHOM
BrimonaeHs1
s1 OT OTBETA Hmenn mecto 3aJlaHus, B o0Beme, HO HEI04YEeTaMu,
BCE 3aJlaHUs
rpyOsbie MOJHOM HEKOTOpBIE C BBITIOJTHEHBI o0beme 6e3
HO HE B
OLNOKH. o0beMe, HO HEA0YETaMU. Bce 3agaHusa B | HEAOYCTOB
TTOJTHOM
HEKOTOpbIE C MOJTHOM
obneme.
HETOYCTAMH. obObeme.
OTtcyTcTBHE n IIponemoncTpu [IponemouncTp
U pEIICHUN
BJIA/IEHUS Pup Nwmeetcst [IponemoHcTpy | poBaHbI HUpOBaH
CTaHJAPTHBIX [IponemoHcTp N
MaTePHATIOM. MHUHUMAJIBHBI | POBaHbI 0a3oBbIC TBOPYECKHUi
3aja4 He N HPOBaHbI
HeBo3mosxHOC i Habop 0a3oBbIE HaBBIKH NIPU MOaX0 K
MIPOAEMOHCTP HaBBIKU TIPH
Th OLCHUTh HABBIKOB IS HaBBIKHU TIPH peteHnn PEIIeHHI0
Hagbiku HUPOBAHBI pelieHun
HaJTUYne peleHus pelieHuA CTaHAAPTHBIX HEeCTaHIapTH
6azoBble HECTaH/IapTH
HaBBIKOB CTaHJAPTHHIX | CTaHIAPTHBIX 3aga4 Oe3 BIX 33724
HaBBIKH. BIX 3a1a4 0e3
BCJIC/ICTBHE 3aja4 ¢ 3a7ay ¢ omKOOK U
Hwmenu mecto OIIHOOK 1
OTKa3a HEKOTOPBIMH HEKOTOPBIMH HEIOYCTOB
rpyObIe HEJI0YETOB.
o0ydJaromieroc HEIOYCTAMH He04YeTaMu
OIINOKH.
sl OT OTBETa
5.2. Ixkana oueHKH NPU MPOMEKYTOYHOM ATTECTALUN
Ouenka YpoBeHb NOATOTOBKH




[TpeBocxoIHO Bce koMmeTeHMy (4acTy KOMIETSHIINH ), HA (JOPMHUPOBAHUE
KOTOPBIX HaIIpaBJIeHa IUCIUILIMHA, COOPMUPOBAHbI HA YPOBHE HE
HIDKE «ITPEBOCXOTHO»

OTJIMYHO Bce kommereHnmm (9acTH KOMITETEHITWI), Ha (HOpMHpOBaHUE
KOTOPBIX HarpaBjiCHAa TUCIUILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HIKE «OTIUYHO», TIPU OTOM XOTsI OBl OJHA KOMIICTCHIHSI

C()OpMHpPOBAHA HA YPOBHEC KOTJIIMYHO
3a4TCHO @ pMHP yp

OdeHb XOpOIIIOo Bce xkommereHmmm (WacTH KOMITETEHITWI), Ha (HOpMHpPOBaAHUE
KOTOPBIX HampaBleHa JHUCIUILIMHA, CHOPMUPOBAHBI Ha YPOBHE HE
HU)KE «OYCHb XOPOIIO», MPH ATOM XOTS OBl OJIHA KOMIICTCHIIHS
chopMUpOBaHa Ha YPOBHE «OYCHB XOPOIIIO»

Xoporiro Bce xommereHiu (4acTM KOMIETEHUWH), Ha (HOpMHpOBaHHUE
KOTOPBIX HampaBiieHa JUCLUUILINHA, COPMHUPOBAHBI Ha yYPOBHE HE
HIJKE «XOpOIIO», TpPH O3TOM XOTsI OBl OJHAa KOMIICTCHIUS
chopMHpOBaHa HA YPOBHE «XOPOILIO»

Y 10BIETBOPUTEIBHO Bce kommereHnuMu (YacTH KOMIIETEHIWH), Ha (OpPMHpPOBaHHE
KOTOPBIX HampasiieHa AUCLUUIUIMHA, COPMUPOBAHbI Ha yYPOBHE HE
HUKE «YIOBIETBOPHUTEILHOY, IIPU STOM XOTS OBl OJIHA KOMIICTCHIIUS
chopMHpOBaHa HA YPOBHE «yIOBJICTBOPUTEIHHOY

HeynosnerBoputenb- | XoTa Obl  oHAa KOMIETEHUMS CQOPMHMpOBaHAa Ha  ypOBHE
HO «HEY/IOBJICTBOPHUTEIBHO», HHM OJHA W3  KOMIICTCHIIMHA  HE
c(hopMUpOBaHa Ha YPOBHE IJIOXO»

HC
3a4TCHO

IToxo Xots Obl 01HAa KOMIIETEHIUS C(OPMHUPOBAHA HA YPOBHE «ILIIOXO0»

6.1 TunmoBble KOHTPOJIbHBIE 3aJaHHSA WM HHbIe MATepPUAIbl, HEOOXOAUMBIE JIsI OIEHKH
pe3yJbTATOB O0yUYEeHUS.

6.1.1 KoHTpoJibHbIE BONPOCHI

BO?IpOC Koo gopmupyemoti 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? OIlK-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? OIlK-1
6.What is the conditional entropy? OIIK-1
7. How does one calculate the amount of information contained in a message? OIlK-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? OIlK-1
12. What are the main properties of the information divergence? OIIK-1



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? YK-1
15. What is the information capacity of the message source? YK-1
16. What is the redundancy of the message source? YK-1
17. What is a source with independent character generation? YK-1
18. What is a Markov source of messages? VK-1
19. What is an ergodic source? YK-1
20. What is a discrete memoryless source? YK-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? OIlK-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? OIlK-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? VK-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 HEIHETITHUE TTOAXO/IBI K OTPEeNIEeHUI0 TIOHATHS "uHpopMmarms"?

2. Kak ompenensercs nonstue" uHpopManus " B COBPeMEHHOU IOPUCTIPYISHITHH?
3. Yo Takoe SHTPOMNH CIydaifHO! BETUIHHBI?

4. KakoBbl OCHOBHBIE CBOMCTBA SHTPOIHHU CIyYaHHON BEIIUYUHBI?

5.KakoBa suTpomnust 00beAMHEHUS CHCTEM?

6.Uto Takoe ycioBHas SHTPOIHUA?

7. Kak Berancnuth 06eM HH(pOpMannu, copepikamieiics B COOOIeHnn?

8. KakoB 3akoH cuMMeTpuu cpeliHero o0beMa nHpopManuu?

9. KakoBbI 0OCHOBHEIE HH()OPMAITMOHHBIE XapaKTEPUCTUKN (PU3NIECKIX CUCTEM?
10. Yto Takoe nHpOopMaIMOHHAS SHTPOIHS?

11. YUto Takoe nHpopMaIMOHHAS TUBEPTrEeHITUS?

12. KakoBbI OCHOBHBIE CBOIMCTBa MH(POPMALIMOHHOM AMBEPreHINN ?

13. YTo BXOIUT B MATEMATHUECKYIO MOJIENIb HCTOYHHIKA COOOTIeHN?

14. KakoBbI OCHOBHBIE KOJTMUECTBEHHBIE XapaKTEPUCTUKN UCTOYHHUKA COOOIIEHUH?
15. KakoBa nH(popMannoHHas eMKOCTb HICTOUYHHKA COOOLICHUI?

16. YUrto Takoe n30bITOYHOCTH UCTOYHUKA COOOIIEHUI?

17. YTo Takoe UCTOYHMK C HE3aBUCUMBIM XapaKTEpOM IreHepanuu?

18. Yto Takoe MapKOBCKHUI HCTOYHHUK COOOIICHIIA?

19. Yto Takoe 3proguuecKuii HCTOUHHK?

20. Yro Takoe AUCKPETHBIA UCTOYHUK O€3 mamsTu?

21. Kak BBIYHCIUTH CpelHEe KOJMYECTBO WH(POPMAIMHM HA OJIMH CHMBOJ JIOCTATOYHO JIJTMHHOTO
cooOuieHus i1 uctounuka Mapkosa?



22. Yro Takoe andapur ?

23. Yo Takoe KoIUpOBaHHE?

24. Yto Takoe e JUHBIA KO ?

25. Yo Takoe meKoaupoBaHue ?

26. Kakoe Heo0xoaumMoe 1 JOCTaTOYHOE YCIOBHE TSl OTHO3HAYHOTO JEKOJUPOBAHUS?
27. KakoBa oCHOBHasI KOJINUECTBEHHAs! HH(OPMALMOHHAs XapaKTepUCTHKa Koja?

28. Kakora 3¢ekTHBHOCTS KOma?

29. Yto Takoe onTUMaIbHOE KOJUPOBAHUE?

30. Yto Takoe 30BITOYHOCTH KOa?

31. Yro Takoe npeduKCHBIE KOJbI?

32. Yto Takoe JTUHEIHBIC KOABI?

33. Yro Takoe IUKINYECKUE KOABI?

34. YUro Takoe CBEpTOUHBIE KOABI?

35. UTto BXOAUT B MAaTEMAaTUIECKYIO MOJIEh KaHaJa CBSI3HU?

36. Uro noapazymeBaeTcs MoJT OITMOKaMU B KaHaJe CBS3H?

37. KakoBbI OCHOBHBIE KOJTMUECTBEHHBIE HH(OPMAIIMOHHBIC XapaKTEPUCTHKH KaHalla CB3H?
38. Uto Takoe EMKOCTh KaHaya CBA3H?

6.2.2. TunoBbIe TecTOBbIE 3a1aHUS 115 OLeHKH copMUPOBaAaHHOCTH KomneTeHunu 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. Let a punched 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
the bandwidth is 210 V2 (volts squared); The average power of the noise N and interference
over the bandwidth is 30 \V/? (volts squared); What is the channel capacity C?

1. PaccMoTpuMm 1maxmMaTHYIO JIOCKY U OJIHY IIaXMaTHYIO (GUTYpy Ha 3Toi ocke. CKOJIBKO
y Hac nH(poOpMaIuK, €CJIi MBI 3HaeM, 4TO y (UTYpPHI 3aHUMAET OAHY U3 8 KIETOK
IaXMaTHOM JOCKU?

2. ITycts ecTh kKO0BBIN 3aMOK. Ko 3amka nmeet Tpu cumBosta. Kaxaplid ciMBOJI KoAa
3aMKa - 3TO ojHa u3 aecsatu mudp: 1; 2; 3;4; 5; 6; 7; 8;9; 0. Ckonbko y Hac
uHGOpPMAIINH, €CITU MBI 3HAaeM BTOPYIO IUpy KoJia 3aMKa?

3. Ckonbko MH(OPMALIUY Y HAC €CTh, €CIIM MbI 3HA€M, UTO pe3yJbTaT OpPOCAHUS KOCTH
SABJISIETCA OOHUM W3 Tpex uucen 1, 2 wim 3?7

4. ITyctb ecTh KoN0a U3 36 UrpaibHBIX KapT U BBIHUMAETCSA OJHA KapTa U3 KOJIOIbI.
Ckoinbko nHpopmanuu (B OUTax) y HaC €CTh, €CJIM Mbl 3HAEM MacTb KapThl?

5. Ilycts nepdokapta umeet 40 cronbioB u 12 psanoB nmo3unuit anst orBepcTHsi. CKOIbKO
y Hac uHpopMaIuu B Tpex nepdokaprax?

6. CKOJIBKO I/IH(bopMaI_[I/II/I Y HaC €CTb, CCJIM MbI 3HACM PE3YyJIbTAaT 6pocaHI/I51 IISITH MOHET?

7. IlycTh €cTh TpH OJUHAKOBBIC YacTUIlbl. Kaxkast yactuiia MoXXeT 3aHUMAaTh OJIHY U3 32
MTO3HITMI B TIPOCTPAHCTBE. JIBE YaCTHUIIBI HE MOTYT 3aHUMATh OJHY H Ty TTO3HIIHIO.
Ckonbko y Hac MH(QOpPMAIIMH, €CJIA MBI 3HA€M PAaCTOI0KEHUE YaCTHIL?

8. Ilpenmonoxum, 4To B KOPOOKE €CTh YEThIPE pa3HbIX miapa. EcTh 1Be 01MHAKOBBIC
yacTu KOopoOku: "neBas" n’npasas". Kaxaplii map MoxeT ObITh B OJHON U3 JABYX YacTei
C OJIMHAKOBOMW BEPOSITHOCTHIO. CKOJIBKO Y HAC MHPOPMAIIMH, €CITM MBI 3HAEM, YTO IIAPHI
HaxOMATCS B JICBOW YaCTH KOPOOKH?

9. CKOJIBKO SHTPOIHH COACPIKUTCS B aHTJIMHCKOM COOOIIEHUH U3 YEThIpeX OyKB?

10. ITyctp andaBuT s3bIKa COEPKUT TPU CUMBOJIA {a, b, ¢}. [lycTs u3BecTHa yacToTa
cuMBoOJIOB: a — 20%, 6 — 50%, ¢ — 30%. CK0JIbKO S3HTPOIHH B OJTHOM CHUMBOJIC
cooOmeHus?

1. ITycTe u3BecTHO, yacToThl HyKI€0TU0B JJHK: T —20%, A — 10%; rp = 40%, C =
30%. Yemy paBHa sHTponus oaHOro Hykineoruaa JJHK?

12. KontpomnbHas nmaptus netaneit coaepkut 50 OpakoBaHHbIX Aetaneit u 50
MPaBWIbHBIX. UeMy paBHA SHTPONUS ITPOBEPKU OJHOM JeTaIn?

13. IlycTh ecTh IEBATH YPH M JIBa LIapa - YEPHBIA U KpacHbIi. OIMH 1I1ap MOXKET
3aHUMAaTh TOJBKO OAHY ypHY. KakoBa 3HTpomnus ypHbI KpaCHOTO 1Iapa, €CJIA Mbl 3HAEM
YpHY 4epHOro mapa?



14. ITyctb aBTOOYC MpUOBIBAET HA OCTAHOBKY B JIF0O0M MOMEHT Mexty 12.00 u 12.04 ¢
paBHOM BepoaTHOCTHIO. KakoBa sHTponus npuOkITHs aBToOyca?

15. Ilycth monoca nporyckanus B kanaie 20 repii, CpeaHssi MOIHOCTb MPUHUMAEMOTO
CUTHaJa MoJIOCHI Mporyckanus coctapiset 210 B2 (B kBaapare); cpeHsisi MOIIHOCTh
mryma N nomex noJiocsl npornyckanus 30 v2 (BoJIbT B KBaJIpaTe); KakoBa MPOIYCKHAS
crocobHocTh KaHana C?

Tunosble TeCTOBbIE 32/1aHUA 1JIM1 OlleHKHU copmupoBanHocTH KomneTeHunu OIIK-1

»

»
>

v
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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 is 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. 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 8 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 the
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?

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

» 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?

» 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 maxMaTHYIO IOCKY U OJIHY IIaXMaTHYIO GUTypy Ha 3Tol Aocke. CKOJIBKO
y Hac MHQOPMAaIIUU, €CJIM MBI 3HaeM Psij MaxMaTHOU GUrypsr?

2. CxonbKo y Hac nHGOPMAIINH, €CJTH MBI 3HA€M, YTO (PUTypa HaAXOAUTCA B YTy
1aXMaTHOU JOCKHU?

3. Ckonbko y Hac uH(OpMAIIUHU, €CITU MBI 3HAEM, UYTO (pUrypa HaXOIUTCS HA TJIaBHOMN
JarOHaJIM IaXMaTHOU TOCKU?

4. Ilyctb ecth k0A0BbIN 3aMOK. Ko 3aMka umeet Tpu cumBosa. Kaxxapiil cuMBoII Koja
3aMKa - 3T0 ojHa u3 aecsatu mudp: 1; 2; 3;4; 5; 6; 7; 8;9; 0. Cxonbko y Hac

I/IH(I)OpMaI_II/II/I, €CJIN MBI 3HACM KO/JI 3aMKa’?

5. Ckomabko y Hac HH(GOPMAIIUH, €CITH MBI 3HAEM, YTO BCE CUMBOJIBI KOJIa - YETHBIE
yucia? (0-yeTHoe YucIo)

6. CKoJIbKO y Hac MH(OPMAIIMH, €CIIM MBI 3HAEM, YTO PE3yJIbTaT OpOCKa KOCTH SIBIISETCS
OJIHUM M3 JIBYX uucen 1 wim 27

7. IlycTh ecTh KOJIOAA U3 36 UTPATLHBIX KapT M BBIHUMAETCS OJ[HA KapTa U3 KOJIOIBI.
Ckoinbko nHpopmaiuu (B OUTax) y HaC €CTh, €CJIM MbI 3HA€M, UTO KapTa KpaCHOM MacTu?

8. Ckonpko nH(popmaluu (B TpUTax) y HaC €CTh, €CIIM Mbl 3Ha€M, YTO KapTa - KOPOJb,
BaJIeT WIK Jama (70001 MacTH)

9. Ilyctp nepdoxapta umeet 40 cTon0I110B 1 12 psIOB MOJOKESHUM 1711 OTBEPCTHUS.
Ckonbko uH(OpMaluy y Hac ecTh B ABYX nepdokapTax?
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10. Cxonbko y Hac UH(OpPMAIIUH, €CIIU MBI 3HAE€M PE3yJIbTAT OPOCaAHUS YETHIPEX MOHET?

11. ITyctb ecth nsATh paBHbIX yacTull. Kaxxnas yacTuia MOKET UMETh OJIHY U3 32
MO3UIINI B TPOCTPAHCTBE. J[BE 4aCTULbI HE UMEIOT OJJMHAKOBOM NO3ULHH. CKOJBKO y HAC
uH(pOpMaIUK, €CIH MbI 3HAeM MO3UIUN YACTHIL?

12. ITycth yacTuIia MOKET UMETh OJIHY U3 32 O3ULMI B IPOCTPaHCTBE. MBI 3HaeM, YTO
YacTUIAa UIMEET OJIHY U3 YeThipeX no3uiuii. Ckoiabko y Hac uHpopmanuu?

13. IlycTb ectb 4 paBHbIe yacTUIbl. Kaxaas yacTuiia MOXeT UMEThb OJHY U3 16 nmo3unuit
B IMPOCTPAHCTBE. JIBE YaCTUIIBI HE UMEIOT OJIMHAKOBBIX MO3UIINA. CKOJIBKO y HAC
uH(GOpMAITIH, €CITU MbI 3HAEM TIO3UITUH YaCTHUIl?

14. ITyctb yacTua MOKET UMETh OJIHO U3 16 mo3unuii B npoctpancTse. Mbl 3HaeM, 4To
yacTuia uMeet oAy u3 8 nozunuii. CkoiapKo y Hac uHpopManuu?

15. Ilpennonoxum, 4To B KOPOOKE €CTh YETHIPE pa3HbIX miapa. EcTh 1BE paBHbIE YacTU
KopoOku: "neBas" u “npaas". Kaxxaplii map MOXeT ObITh B OJTHOM U3 ABYX YacTe ¢
OJINHAKOBOM BEPOSTHOCTHIO. CKOJIBKO Y HAac HH(GOPMAIIIH, €CITU MBI 3HA€M, YTO MIAPhI
HAXOJATCS B MIPaBOil 4acTu KOPOOKU?

16. ITycts npoctpancTBo conepxut 1600 vactun. Yacte npoctpancTBa coctouT usz 100
yacTull (BepxHui JeBbii yrom). [Iycts 40 gacTuIl 9acTH IpOCTPAHCTBA UMEIOT
aKTUBHPOBAHHOE COCTOsIHME. Bce ocTallbHbIE YaCTUIIBI IPOCTPAHCTBA HE AKTUBUPOBAHHBI.
CKOJIbKO MUKPOBapHUaHTOB COOTBETCTBYET MAKPOCOCTOSHUIO?

17. Cxonbko nH(pOpMaIK y HaC €CTh, €CIIM Mbl 3HAEM MaKpPOCOCTOSIHUE?
18. Yto Takoe 3HTPOMNHUS COCTOSIHUS MPOCTPAHCTBA?
19. CKOJIbKO SHTPOIUHU COAEPKUT AHTIIUIICKOE COOOIIEHNE U3 TpeX OyKB?

20. ITyctp andaBut s3b1Ka COAEPIKUT TPU cUMBOJA {a, b, ¢}. IlycTs u3BecTHa yacToTa
cumBoJI0B: a-10, b — 60, ¢ — 30. CkoJIbKO SHTPONHHU B OJHOM CUMBOJIE COOOIIICHUS?

21. ITyctp m3BecTHA yactoTa HykineoTuaoB JJHK: A — 10%, T — 10%; G - 40%, C - 40%.
Urto Takoe 3HTponus ogHoro Hykieoruaa JJHK?

22. IlpoBepsiemast maptusi coaepxkut 20 OpakoBaHHBIX fAeTaneit u 80 mpaBUILHBIX
neranei. YeMy paBHA SHTPONUS MPOBEPKH OJHOM JAeTAIN?

23. Ilyctb npoBepsiemast napTusi coaepkut 1 nedekTHyro aeranb u 99 npaBUIbHBIX
JeTajaei MalvHbl. YeMy paBHA SHTPONUS MPOBEPKHU OJHOM AeTaIN?

24. Ilyctp npoBepsiemas naptust coaepkut 0 HeucrpaBHbIX AeTtane 1 100 npaBuiIbHBIX
netanei. YeMy paBHA SHTPONUS IPOBEPKH OJHOM AeTaIn?
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25. IlycTb ecTh mITh KOPOOOK U JIBa 11apa - YEPHbIN U KpacHbId. OAUH 1Iap MOXKET
3aHHMMAaTh TOJBKO OJHY KOpoOKy. KakoBa sHTponus KOpOOKH AJisi KPaCHOTO 111apa, €Ciu
MBI 3Ha€M KOPOOKY YepHOTO mapa?

26. [TycTth aBTOOYC MPUOBIBAET HA OCTAHOBKY B JIF000M MOMeHT Mexay 12.00 u 12.04.
[TnoTHOCTH BeposiTHOCTHOM QyHKIMU nprxoaa f (x) Ha otpeske [0, 4] paBHa x/8.
BepositHoCcTh puOBITHA OOJIbIIE, €CIIU BpeMs oxkuanus Ooinbiine. KakoBa sHTpomnus
puOBITHS aBTOOYCa?

27. Ilyctb nonoca nponyckanusi B kanana-50 I'u, cpeansiss MOITHOCTh IPUHUMAEMOTO
curHaia Haj nojocoi npomyckanust 600 B2 (BoibT B KBagparte); CpeAHssE MOITHOCTh
mryma N u 40 B2 (BosibT B KBajparte); KakoBa NpPOIMyCKHask CIOCOOHOCTh kaHana C?

7. Y4yeOHO-MeTOoAMYECKOE U HH(POPMALIMOHHOE o0ecTeyeHue JUCIUIIMHBI
a) OCHOBHas JUTepaTypa:

1. HK. Bepemarun, E.B. lllenun. Madopmarus, 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) JONOHUTENBHAS IUTEPATypa:

1 Mongossu A. A., Monnossia H. A., CosetoB b. { - Kpunrtorpadus. - CII6.: JIans, 2000.
- 219, [5] c. (19 3k3.)

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., Kirickeberg 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 o0ecriedenne u MaTepHeT-pecypchl (B COOTBETCTBUU C COACPKAHUEM TUCIUTUINHBI)
Microsoft Word, Microsoft PowerPoint, OS Windows
Buzneo kypc 1o KOMMYyHMKanuMoHHON  cioxHoctH, asrop H.K. Bepemarus,
https://www.lektorium.tv/course/22755

8.MaTepuaabHO-TeXHUYECKOe odecrievyeHne TUCHHIITHHBI
[TomerieHust mpencTaBisAl0T cOO0i yueOHble ayJUTOPUU JUIsl IPOBEACHUS YUEOHBIX 3aHATHH,
MPEeyCMOTPEHHBIX TMPOTrpaMMOM, OCHAIIEHHbIE OOOpYIOBaHMEM U TEXHMYECKHMHU CpeICTBaMU
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00y4eHUs: KOMITBIOTEPHBIN KJ1acC, MPOEKTOP, IKPaH.

[TomemieHust s CaMOCTOSTENBHOW padOThl OOYYAIOIIUXCSl OCHAIIEHBI KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOYKHOCTBIO TMOKIOUeHUs K cetr "HMHrepHer" W oOecnedyeHbl TOCTYIIOM B
AJIEKTPOHHYIO WH(OPMALIMOHHO-00Pa30BaATEILHYIO CPEY

[Iporpamma cocrasieHa B cootBeTcTBuH ¢ TpedoBanusmu ®I'OC BO /OC HHI'Y

ABTOD (BI) O.B. Ky3eHnkoB

Peniensent (br1)

3aBenyromuii kageapoit

[Tporpamma o00peHa Ha 3acelaHuU METOINYECKON KOMUCCHH HHCTUTYTa HH()OPMAITMOHHBIX
TEXHOJOTHi, MaTemaTuku U Mmexanuku ot 30.11.2022 rona, mporokos Ne 3.
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