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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnuya 51.B.[1B.03.01 Teopust KogupoBaHUst OTHOCUTCS K YacTH, (OpMUPyeMOi yuacTHUKaMHU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

nouck, Kpumuueckuti
aHanu3 u CuHmes
UHopmayuu,
npumeHsimb
cucmemHblii Nno0xo0
ons

peweHus
nocmaeneHHbIX 3a0au

uHpopmayuu

YK-1.2: ¥Ymeem coomHocumb
DA3HOPOOHble sieeHus U
cucmemamu3uposamsn Ux 8
pamKax usbpaHHbix 8UO08
npogeccuoHanbHoU
OdessmenbHOCMU

YK-1.3: Umeem
npakmuueckuti onbim pabombt
€ UHGOPMAYUOHHBIMU
UCMOYHUKAMU, ONblm
HAy4HO20 NOUCKA, CO30aHUsl

HAY4YHbIX MeKcmos

modenu 04151 onucaHus ceoticme
Kodupyemoti uH¢popmayuu;
MemoObl U an20pummbl
oucyunauHbl «Teopus
KOOUPOBAHUSI».

To KNOW

mathematical models for the
description of the properties of
the encoded information;
methods and algorithms of the
discipline "Theory of coding".

YK-1.2:

YMETbD 1. cmpoumb Molenu,
onucbigarowjue ceolicmea
Kooupyemoli uHgpopmayuu, Ha
CMaHOapmHbIX npumepax; 2.
unnrocmpuposams pabomy
U3YUeHHbIX a/120pUMmos
9KOHOMHO20 KOOUPOBAHUSL HA
npumepax.

TO be able

1. to build models describing the
properties of the encoded
information on standard
examples;

2. to illustrate the work of the
studied algorithms of
economical coding by examples

YK-1.3:
BJ/TAJETH
1. Hasblkamu no

MO0enupos8aHuio ceoticms

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: 3uaem npuHyunbt YK-1.1: 3adauu
ocywecme/simb cbopa, ombopa u obo6weHuss  |3HATH: mamemamuueckue 3quém:

KoumposnbHble
80NpOCh!
oknad




KOOUPOBAHUSL.
To have SKILLS

1. in modeling the properties of

coding.

Kooupyemoti uHpopmayuu;
2. usyyeHHbIMU Memodamu U

asnzopummamu 3KOHOMHO20

the encoded information;
2. application of studied methods
and algorithms of economical

3. CTpyKTypa U cojepKaHHe AUCIUILIUHbI

3.1 TpyAoeMKOCTb AMCLUTI/IUHBI

ouyHasA
OO01IasA TPY/0EMKOCTD, 3.e. 3
Yacos 1o yue0HOMY IJIaHY 108
B TOM UHCJIe
ay/MTOPHBIE 3aHATHA (KOHTAKTHas1 padora):
- 3aHATHS JIEKI[HOHHOT0 THIIA 10
- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHs / TabopaTopHbIe padoThi) 10
-KCP 1
caMocTosTe/IbHaA padoTa 87
IIpomexyTouyHas arrecTanys 0
3auér

3.2. Cogep)xaHue JUCHUILIMHDI

(cmpykmypupoeaHHoe no memam (pasdenam) C yYKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed

akadeMuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HaumeHoBaHMe pa3/e/nioB U TeM JUCLATUIMHBI Bcero B TOM 4YHCJIe
Yyachl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/eHCTBHH C NIperofaBaresieM), 4achl
13 HUX
3ausTUS CamocTosiTesibHast
CeMHHapCKOro pabora
REVCEE THIA 00yuyarorLierocs,
JIeKLMOHHOTO | (TipakTHueckue | Bcero Hacel
THUMa 3aHATHsI/mabopa
TOpPHbIE
paboThI), yackl
b $ b b §
0 0 0 0 0
‘YHuBepcanbHble MeToZbl KogrpoBaHus / Universal coding methods 1 20 2 2 4 16
KogupoBanue Lesbix unces. / The encoding of integers 20 2 2 4 16
CnoBapHble MeTo/p! cKatus. / Dictionary compression methods 20 2 2 4 16




MogenupoBanue u KogaupoBanue. / Modeling and coding 20 2 2 4 16
[Jpyrue MeTo/bl 5KOHOMHOr0 KogupoBaHusi. / Other methods of economical 97 9 5 4 23
coding

Arrecranus 0

KCP 1 1

Utoro 108 10 10 21 87

Contents of sections and topics of the discipline

MaremaTuuecKue MOZIeNH Jijisi ONMCaHKs CBOMCTB KOoupyeMoi nHdopmaruu: 1. ICTOUHUKY C KOHEUHBIM
YKCJIOM COCTOSIHUH; 2. TOKaTbHbIe MOZE/H S3bIKOB COOOIIeHH; 3. KOHTEKCTHOe MoJieTupoBaHre. MeTozsl 1
aJITOPUTMBI TUCLATUTMHBI « Teopusi KoAUpoBaHusi»: 1. arOPUTMbI SKOHOMHOTO KOTUPOBAHKS: aJITOPUTMBI
Xaddmana, Pano, [1leHHOHa, apUPMeTHUECKOT0 KOJUPOBaHUs; 2. CI0BapHble MeTO/bI CKaTus Jlemmners- 3uBa;
3. Kob1 JIeBeHIIITelHA [/11 KOJUPOBAHUS LIe/IbIX Urcesi; 4. anropuT™ paBHOMEPHOTO O/I0YHOTO KOAWPOBaHUS
[J151 BEDOSITHOCTHBIX UCTOYHHKOB; 5. METOZ, KOJMPOBAaHKS, UCTIO/B3YIOIMI KOHTEKCTHYIO MO/ie/Tb s13bIKa
COOOIIIeHUI;

6. JloKabHO-TIpe(h)MKCHOEe KOJMPOBaHUe

Mathematical models for the description of the properties of the encoded information:

1. sources with a finite number of states;

2. local models of message languages;

3. contextual modeling.

Methods and algorithms of the discipline "Theory of coding":

1. algorithms of economical coding: algorithms of Huffman, Fano, Shannon, arithmetic coding;

2. dictionary methods of Lempel-Ziv compression;

3. Levenstein codes for encoding integers;

4. the algorithm of uniform block coding for probabilistic sources;

5. a coding method using a contextual model of the message language;

6. local prefix encoding.

4. YueOHO-MeToAMUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B ceDbsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3aZlaHUsIM [IJIsT TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI
TIPUBEJIeHHBIM B II. 5.

[TpakTHueckue foMallHue 3aaHusi POPMHUPYIOTCS Ha OCHOBe yueOHO-MeTo[UuecKoro mocooust:

1. ’Kunbuoga JI.I1., CmupHoBa T.I'. OcHoBbI Teopuu rpacoB ¥ TeOPUM KOAMPOBaHUS B IIpUMepax U
3azlauax: yueObHO-MeToquueckoe mocobue. - Hwkumii HoBropos: Hukeroposckuii roCyHUBEpPCUTET,
2017. - 64c. // ®oup 06pa3oBaTe/bHBIX 3/IEKTPOHHBIX pecypcoB. Per. Ne 1437.17.06. /Zhiltsova LP,
Smirnova TG Fundamentals of graph theory and coding theory in examples and problems: a teaching
aid. - Nizhny Novgorod: Nizhny Novgorod State University, 2017. - 64s. // Fund of educational
electronic resources. Reg. Ne 1437.17.06. http://www.unn.ru/books/met_files/Graphs.pdf

2. J.H. van Lint. Introduction to Coding Theory . Graduate Texts in Mathematics . Series V o lume 86.
1992 Sp ringer Verlag Berlin Heidelberg. eBook ISBN 978 3 662 00174 5 DOI 10.1007/978 3 662
00174 5. Series ISSN 0072 5285 http://www.springer.com/gp/book/9783540641339

3.J. H.van Lint . Coding Theory. Lecture Notes in Mathematics . Series Volume 2011973.

Sp ringer Verlag Berlin Heidelberg. eBook ISBN 978 3 540 36657 7 . DOI110.1007/978



3 540 36657 7 . So ftcover ISBN 978 3 540 06363 6. Series ISSN 0075 8434
http://www.springer.com/gp/book/9783540063636

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Tasks) to assess the development of the competency
YK-1:

Bapuanr 1.

1. TTocTpoUTh UCTOYHUK, FeHepUPYIOLINIA TTOC/Iel0BaTe/IbHOCT CUMBOJIOB B andasute B = {a, b, ¢, d} c
3a[aHHBIMU 3arpeleHHbIMU QparMeHTamH {aa, ab, dc}. /

Construct a source that generates a sequence of characters in the alphabet B = {a, b, ¢, d} with given forbidden
fragments {aa, ab, dc}.

2. HaiiTu 3HTPOMHIO KCTOUYHUKA ¥ BEPOSITHOCTH TOSIBJIEHUsI OYKB B TUITUYHOM COOOIIIeHUH /
Find the entropy of the source and the probability of occurrence of letters in a typical message

3. lns pacnipefenenus BepositHocTet P = (0,3; 0,4; 0,06; 0,08; 0,04; 0,04; 0,04; 0,04) mocTpouTh ONTUMATBHBIN
JIBOWYHBIN 1pedUKCHbIN KO U HaliTH ero CTOUMOCTb KOAUPOBaHUs /

For the probability distribution P = (0.3, 0.4, 0.06, 0.08, 0.04, 0.04, 0.04, 0.04), construct the optimal binary
prefix code and find its encoding cost

4. Vicionb3yst anroput™M MapKoBa, BBISICHUTS, siBjisseTcst v Kof V = {1, 100, 0001, 010, 0010} B3aumMHoO-
0/IHO3HauHbIM. EC/iu KOsl He B3aMHO-0/JTHO3HAUYHbIW, yKa3aTh Mapy CJI0B, KOTOPble KOAUPYIOTCS OAUHAKOBO /

Using the Markov algorithm, find out whether the code V = {1, 100, 0001, 010, 0010} is one-to-one. If the code
is not one-to-one, specify a pair of words that are coded identically

5. 3azmaHa nokanbHas Mozienb M = {el, €2, €3} si3p1ka L, rie €1 = {b, d, e}, €2 = {a, b}, €3 = {a, c}. Ilo
JIOKanbHOM Mo/ie/ii M IOCTPOUTD:

a) rpa¢ antunpedukrcHoctu G;
b) nokanbHO-TIpedMKCHBIN KO/, yUuThIBatoIuid M, B KOTOpoMm OykBa b KoavpyeTcst o4HUM CUMBOJIOM /

A local model M = {el, €2, €3} of the language L is given, where €1 = {b, d, e}, €2 = {a, b}, €3 = {a, ¢}. Using
the local model M, construct:

a) the antiprefix graph G;
b) a local prefix code that takes into account M, in which the letter b is encoded with a single character

Assessment criteria (assessment tool — Tasks)



Grade Assessment criteria

The problem has been solved completely, or the main part of the problem has been solved, or the

pass problem has been solved with shortcomings

fail ~ The problem has not been solved or the first stage of solving the problem has been completed

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IIIkana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMIIEeTeHIIUHN
YpoBen
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO 04YeHb
IJI0X0 X0pPOIIo OT/IMYHO TIPEBOCX0/{HO
POBaHH HUTe/ILHO PHTe/ILHO XOpOI11I0
oCTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHXK He 3aUTeHO 3a4TeHO
eHus
KoMIer
eHIHii)
YpoBeHb
OTtcyTcTBUE YpoBeHb PoBe
o o 3HaHUI B
3HaHWUU MuHuManeH | 3HaHUU B oGBeMe YpoBeHb
TeOPeTHUUeCKOro o} obneme, i 3HaHWM B
YpoBeHb COOTBETCTBY YpoBeHb
Marepua’a. o JIOMYCTUMBI | COOTBETCTBY obneme, o
3HaHUM HIDKe o I0I1leM 3HaHUi B
HeBo3MO0>XHOCTB i ypOBeHb Io11eM COOTBETCTB
MHHUMa/bHBIX o rporpaMme obneme,
3HaHUA | OLIEHWUTb MOJHOTY o 3HaHUM. rporpaMme yiolieM
N TpeboBaHMH. TOATOTOBKH TIpeBbILIAOIIe
3HaHUI [JonylieHo MOATOTOBKU rporpamMmMe
Vmenu mecto . DomyirieHo M IIpOrpaMMy
BC/Ie/ICTBUE MHOTO . Jomny1ieHo TIOATOTOBK
rpy0ble omMOKH HeCKOJIbKO MOATOTOBKH.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuaroierocs ot OIIM60K HerpyobIx HHEX HeT.
OTBeTa OIIM60K
OLIMO0K
IIponemoHc
TPHPOBaHbI
IIpogemoHc PHp
IIpogemoHc | Bce
IIpojgemMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUpPOBaHbI | BCe
BCE YMEHUSI. IMpogemoHCTp
OCHOBHBI® OCHOBHBI®
OrcyTcTBHE OCHOBHbIe PeteHb! MpOBaHbI BCe
ITpu perennu YMeHUSI. YMeHUSI.
MHHUMa/bHbIX yYMeHUsI. BCE OCHOBHbIe
N CTaH/JapTHBIX PereHs! PerieHs! Bce
YMeHHI. PeliieHsl Bce | OCHOBHbIE yMeHUsI.
3aa4 He THITOBBIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHbIE 3a/lauu C Periens! Bce
TIPOJ,EMOHCTPUP | 3afaud C 3a7auu C
OL|eHUTh Ha/lnume 3ajiaunl. OTZIeNbHBIM | OCHOBHBIE
Ymenus o OBaHbI HerpyObIMU | HerpyObIMU
YMeHHUH BeimonHeHs! | U 3a71aunl.
OCHOBHbIE ommbKamMu. | OLIMOKamu.
BC/Ie/ICTBUE BCe 33/laHHsl | HecyllecTB | BrimosHeHbI
ymeHus1. Umenu | BeinosnHeHsl | BbimonHeHsl
OTKasa B TI0JTHOM €HHBIMU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3a/laHust
obyuatoiierocs ot obbeMe, HO | HejOUeTaM | IIOJHOM
ommoKH 3afaHus, HO | B IIOJTHOM
oTBeTa HEKOTOpbIe u, oObeme Ge3
He B o6beme, HO
d BBITOJTHEH HeJ|0YeToB
TIOJTHOM HEeKOTopble
HeJjoueTaMH | bI BCe
obbeme o
3a/laHyis B
HeJj0ueTaMu
TI0JTHOM
obbeme
HaBbiku | OtcyTrcTBUHe [1pu peleHuu Nwmeetcsa IIpogemonc | IIpogemonc | Ilposemonc | IlposemoHCTp
6a30BbIX CTaH/JapTHBIX MHHUManbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaH
HaBBIKOB. 3azay He bl Habop 6a3oBbie 6a3oBbie HaBBIKU TBOPYECKUI
HeB03MO>KHOCTB TIPOJIEMOHCTPUD | HaBBIKOB HaBBIKU IIPU | HABBIKW IIPY | TIPH TIOAXOZA K
OL|eHUTb Ha/lMuhe | OBaHbI Oa3oBble | A7 perIeHnn perIeHnn pelLeHnn peLIeHNI0
HaBLIKOB HaBbIKU. VIMenu | peleHwust CTaHJAPTHBI | CTAHJAPTHHI | HeCTaHJApT | HeCTaH[apTHBI
BCJ/Ie/ICTBHE MecTo rpy0Oble CTaHJApTHBI | X 3a7jau C X 337iau 6e3 | HBIX 337jau | X 3a7au
OTKa3sa OLIMOKH X 3aj1au C HEKOTOpPbIM | oumboK U 6e3




HEKOTOPbIM
obyuaroiierocs ot u ormuboK u
u He/J0YeTOB

oTBeTa HeZloueTaMu HeJJ0ueToB
HefloueTaMu

Scale of assessment for interim certification

Grade Assessment criteria

All the competencies (parts of competencies) to be developed within the discipline have

outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programime.

excellent All the competencies (parts of competencies) to be developed within the discipline have

been developed at a level no lower than "excellent",

pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",

good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",

satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.

unsatisfactory At least one competency has been developed at the "unsatisfactory" level.

fail

poor At least one competency has been developed at the "poor” level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control questions) to assess the development of the
competency YK-1

1. AndaButHoe koupoBaHue. [IpedukcHbie Koabl. HepaBeHcTBO Mak-MwusisaHa. [TocTpoeHue cxembl TipeUKC
KOZIMpOBaHUs 110 Habopy AJIvH /
Alphabet coding. Prefix codes. McMillan's Inequality. Constructing a scheme of prefix encoding by a set of leng

2. [Tpob6sieMa pacrio3HaBaHMsI B3aMMHOM OJHO3HAYHOCTH a/ihaBUTHOTO KOJUpoBaHus. AnroputM A.A. MapkoBa
The problem of recognizing the one-to-one alphabet coding. Algorithm of A.A. Markov

3. [TocTaHoBKa 3a/lauy ONITUMAIbHOIO KOAUPOBaHus. Teopema pefyKLIUU.

AnropuTtm onTUMabHOTO KoupoBanus (anroputM Xaddmana) /

Statement of the problem of optimal coding. The reduction theorem. The optimal coding algorithm (Huffman
algorithm)

4. AIropyuTMBbI 3KOHOMHOT0 KogupoBanusi ®@ano u LlleHHoHa /




Fano and Shannon's economical coding algorithms

5. OuTponus. CBA3b CTOMMOCTH ONTHMAaIbHOIO KOAUPOBAHUS C SHTPOIMen /
Entropy. Relationship between the cost of optimal coding and entropy

6. AropyuT™M paBHOMepPHOTro 6/10UHOTO KoAupoBaHus. Ero acuMnroTueckast ONTUMaTbHOCTD /
Algorithm for uniform block coding. Its asymptotic optimality

7. KogupoBaHue BepOSITHOCTHBIX UCTOUHUKOB. TeopeMa IllenHoHa zi/1s1 KaHasa 6e3 mryma /
Coding of probabilistic sources. Shannon's theorem for a channel without noise

8. JlokanbHasi Mofienb si3biKa. I'pad anTurnpedukcHocty. JlokanbHO-npeUKCHbIe KOZbI /
Local model of language. The graph of anti-prefix. Local prefix codes

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

pass Knowledge of basic and additional material is sufficient or with minor errors and inaccuracies

knowledge of the material necessary for this subject is not enough. Work during the semester can be

fail .
assessed as unsatisfactory

5.3.2 Model assignments (assessment tool - Report) to assess the development of the competency
YK-1

1. Iunamuueckuii anroput™ Xaddmana. / A dynamic Huffman algorithm.
2. ®akcumuibHOe KoaupoBanue. / Fax coding.

3. Kopp! JleBeHmretiHa [ijist KOAMPOBaHUS 1e/ibix urcen. / Levenstein codes for encoding integers

NN

. ApudmeTtnueckoe KoaupoBaHue. / Arithmetic coding
5. AnroputMmel Jlemnesnsi-3uBa. / Algorithms For Lempel-Ziv
6. Koap! ;e cepuid. / Codes of the lengths of the series

7. Cxartue «cTonkoi Kaur». / Compression "stack of books".

o]

. IIpeobpazoBanue Bappoy3a-Yunepa. / Conversion Burrows-Wheeler.

Assessment criteria (assessment tool — Report)

Grade Assessment criteria

pass  Good quality of presentation of the work (clarity and clarity of presentation, persuasiveness of




Grade Assessment criteria

reasoning, consistency in argumentation, logic of transition from concept to conclusions, originality
of thinking), design of the work (presence and level of presentation of results, computer presentations,
etc.). There is a complete composition of the scientific report (presence of introduction, literature
review, main content of the work, conclusion).

The quality of presentation of the work is low, there are gross violations in the design of the work, the

fail .\ C .
composition of the scientific report is incomplete.

6. YueGHO-MeTOfMUeCKOEe M HH(OpMaLOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHas1 MTeparypa:

1. Coding theory and cryptography. From enigma and Geheimschreiber to quantum theory / ed. by D.
Joyner. - Berlin a.o. : Springer, 2000. - VI, 256 p. : 39 fig., 12 tabl. - ISBN 3-540-66336-3 : 2522-00., 1
9K3.

[ononmHuTebHAs TUTEpaTypa:

1. Kenbbept M. {. Teopus undopmaiiyu 1 Koauposanus. T. 3. Teopus nHbopMaliy ¥ KOAWPOBaHuUs /
Kens6ept M. 4., CyxoB FO. M. - Mockea : MIJTHMO, 2016. - 567 c. - Bubauorp.: JocTynHa B KapTOUKe
KHUTY, Ha calite OBC JlaHb. - Knura u3 komnekiuu MIJHMO - Matemaruka. - ISBN 978-5-4439-2377-
2., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=716697&idb=0.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C COJlePXKaHUEM IVCIUTUIAHBI):
HeT

7. MaTepHa/ibHO-TeXHHYeCKoe ofecrieyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTPaMMOM, OCHAI[eHbl MYJbTUMEAUUHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[TomerieHusi A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLMXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOJKHOCTBIO TMOAK/MOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMma cocrtaBieHa B cooTBeTcTBMM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nogrotoBku/crierasbHOCTH 02.03.02 - Fundamental Informatics and Information Technology.

Author(s): CmupHoBa TatbsiHa ['eHHaZibeBHa, KaHAWJAT PUINKO-MaTeMaTHUeCKUX HayK, JOLeHT.
3aBenytormuii kadeapoii: 3omotbix Hukomnait FOpbeBuu, 10KTOp (hH3UKO-MaTeMaTUUeCKHUX HayK.



[TporpamMma oziobpeHa Ha 3ace/jlaHUM MeToANuUeCKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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