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1. EJIb OCBOEHMA JUCIIUITJIMHbI

HucuummuHa  «/luckpeTHas MareMaTHKa» BXOAUT B  MporpaMMmy OakajmaBpHhara
«MaremaTtuueckue METOAbI ME€XAaHHUKHU KOCMHUYECKOI'O IIOJIETAa U aHaJIu3a FCOI/IH(l)OpMaHI/IOHHHX
nanHbix» mo HampasieHuio 01.03.02 «[IpuknamgHas MaTemMaTuka U HHPOPMATHKA» U H3ydaeTcs B
3 cemectpe 2 kypca. Hucnumnuny peanmsyer Kadeapa mMexaHMKH W MPOIECCOB YIPABIICHHUS.
JlucumIinHa COCTOMT U3 3 pasnelioB U 15 TeM u HanpaBiieHa Ha u3ydenue 1he main principles of
set theory, algebra of logic and graph theory. Particular attention is paid to the analysis of methods
for solving typical problems and the analysis of their application in professional activity.

Ienpro ocBoeHMs aucuuIuIMHbBl sBisercs increase the level of mathematical literacy,
formation of fundamental knowledge and skills of application of discrete mathematics methods
necessary for professional activity and mastering subsequent disciplines.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMSA JUCIHUITJIMHDbI

OcBoenne AUCHUIUIMHBL «/lUcKkpeTHass MaTeMaTuMKa» HalpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaroImuxcs CIEAYIONINX KOMIIETCHIINHN (YacTH KOMITETECHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHA

Iudp Komnerennus N
(B pamMKax JaHHOW JTHCIUIIIMHBI)
CriocobeH cobupars, I1K-1.1 3HaeT coBpeMeHHbIE METOBI TOTO, KaK COOHUPATH,
o0pabaTsIBaTh U 00pabaThIBaTh U HHTEPIPETUPOBATH JAHHBIE COBPEMEHHBIX
HUHTEPIPETUPOBATh JTaHHbIC Hay4YHBIX UCCIIEJIOBaHUH, HEOOX0oAuMbIe 1St popMUpOBaHHMS
COBPEMEHHBIX HayYHBIX BBIBOJIOB TI0 COOTBETCTBYIOIIIMM HayYHBIM HCCIICTOBAHHAM;
MK-1 nccnenoBanuii, HeooxoguMeie  |[I1K-1.2 YMmeer npuMeHATs COBpEMEHHbIE METOIBI M CPEACTBA IS

Jutst GOpMHUPOBAHMS BHIBOJIOB TI0
COOTBETCTBYIOIINM HayYHBIM
WCCIIEJIOBaHMSM, B TOM YHCIIC

JIaHHBIC JUCTAaHIIMOHHOTO
30HIMPOBaHHUS 3eMIIH

00pabOTKM 1 MHTEPIPETALIMH JaHHbIC HAYYHBIX HCCIICAOBAHHN;
[1K-1.3 BrnageeT oCHOBHBIMHU HaBBIKaM# cO0pa, 00paboTKH U
MHTEPIPETALHU JaHHBIX COBPEMEHHBIX Hay4YHBIX HCCIICIOBaHUH,
HEOOXOAMMBIX 1Sl HGOPMHUPOBAHUS BBIBOAOB MO COOTBETCTBYIOIIUM
HAay4YHBIM HCCJICIOBAHHSIM;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuruinHa «/{uckperHas MaTeMaTHKa» OTHOCUTCS K 4acTH, GOPMHUPYEMOM yJyaCTHUKaMHU
oOpa3oBaTeNbHbIX OTHOLIEHUH Oioka 1 «JlucuumiuHel (MOAYIIH)» 00pa3oBaTeIbHON MPOTrpaMMbl
BBICIIIET0 00pa30BaHUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydalOIIMECs TakKKe

OCBaMBAKOT

OpYrue  JTUCLHUIIIINHBI

w/uim

IMPAKTHUKHU, CHOCO6CTByIOHH/Ie JOCTHIXCHHIO

3aIlJTaHUPOBAHHBIX PE3YJILTATOB OCBOCHUA JUCHUIIIIMHBI ((I[I/ICKpCTHaH MaTr€MaTukKa».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3ANIAHUPOBAHRHbLX PpEe3)1bmamoe OC60E€HUA auCI/]ul’lJlqul
IIpeamecTByOIINE IMocaenyrommue
HIngp Hanwenosanue IIPICIP;I/Il:lﬂI/IHbI;,MOIIl:yJIM, HHCHHHﬂHfIiI/;lOLIyJII/I,
KOMIIeTEeHIHH . .
NPAKTHKH MPAKTHKH
Cnoco6eH cobupats, [IpenaumiomMHas NpakTHKa,
00pabaThIBaTh U HayuHo-uccnenoBarensckas
K1 MHTEPIPETUPOBATH JIAHHbIE pabota (nonyucHue
COBPEMEHHBIX HAYYHBIX MEPBUYHBIX HABBIKOB HAYYHO-
HCCIICJOBAHMIA, HCCIICIOBATEIBCKON paboThI);
HEOOXOIUMBIE IS TexHOoI0rnYecKast MPaKTUKa,




[penmecrByrommue Hocnexyromue
HIngp Haumenosanue zmcfmnrmnnbl},Molzl:ynu, Ill/lcul/lﬂﬂl/lllll)]:l/;luOZ[yﬂH,
KOMIeTeHIIHU % «
NPAKTHKH NPaAKTHKHU
(hopMupOBaHUS BEIBOIOB IO Hayuno-uccnenoBarensckas
COOTBETCTBYIOITIM pabora;

HAyYHBIM HCCIICAOBAHISIM, B
TOM YHCJIe TaHHEIC
JTVICTAaHIITMOHHOTO
30HIUPOBaHUS 3eMITU

Texnonozuu eupmyanbHou u
O0ONOAHEHHOUL peanbHoCTu ™,
Virtual and Augmented Reality
Technology**;

Teopus aBTOMaTHYECKOTO
yIpaBleHus;

MeToab! ONTUMANBHOTO
yIpaBlIeHus;

MexaHnKa KOCMUYECKOTO
TIOJIETA;

TeopeTuueckas MEXaHHKa,
AHanm3 reonH(pOpMaIOHHBIX
JAaHHBIX;

UrcieHHBIE METO/E],

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO11ast TPYI0EMKOCTh JUCIUILTUHBI «/{MCKpETHAS MaTEeMaTHKa» COCTABIISCT «2» 3a4E€THBIC CIIUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)

Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 18 18
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 36 36
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 72 72

3a4.e/1. 2 2




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
padoThI*

Homep HaumenoBanmue pazaesna
pasiena AUCHHUTLIUHBI

The concept of a set, element, and subset. Methods of defining sets.
Operations: union, intersection, difference, complement, symmetric
difference. Properties of operations: commutativity, associativity,
distributivity, absorption laws, and De Morgan’s laws. Venn
diagrams as a graphical way to illustrate relationships between sets.
Binary relation: definition and methods of representation.
Equivalence relation: reflexivity, symmetry, transitivity.
Equivalence classes and partitioning of a set.

Basic concepts. Operations on sets and their
1.1  |properties. Venn diagrams. Binary and
equivalence relations

JIK, JIP

The concept of a mapping (function) from one set to another.
Properties: injectivity (one-to-one), surjectivity (onto), bijectivity
(bijection). Composition (product) of mappings. Inverse mapping
for a bijection. Permutation of a finite set as a bijective mapping
onto itself. The concept of cycle order, cycles, transpositions.
Evenness and oddness of a permutation, sign of a permutation.

Options, properties of observations. Product of
1.2 mappings, inverse mapping. permutations of n-
th order

Pazmen 1 | The theory of sets JIK, JIP

The concept of an algebraic structure. Internal law of composition
(binary operation) on a set. Algebraic laws: associativity,
Algebraic laws. The inner law of composition. |commutativity, distributivity. Generalized associativity: the ability
1.3 |Generalized associativity. External law of to uniquely compute a result for any number of operands given an JIK
composition associative operation. Identity and inverse elements. External law of
composition: multiplying elements of a set by elements of another
set (e.g., multiplying a vector by a scalar).

The concept of a proposition as a statement that can be true or false.
Logical connectives (operations): negation, conjunction (logical
“and”), disjunction (logical “or”), implication (“if... then”),
equivalence (biconditional). Truth tables as a method for JIK, JIP
determining the truth value of complex statements based on the
truth values of simple ones. Conditional statements: direct,
converse, inverse, and contrapositive implications.

Expressions and logical connectives. Truth

21 table. Conditional statements

Pasnen 2 |Logic of statements

The concept of logical equivalence (equivalence). Basic laws of

propositional logic: idempotent laws, commutative laws, associative
laws, distributive laws, De Morgan’s laws, double negation law, JIK, JIP
absorption laws, law of excluded middle, and law of non-
contradiction. Using laws to simplify logical expressions.

Equivalent statements. Laws of propositional

2.2 -
logic




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

2.3

Axiomatic systems: conclusions and proofs.
Completeness in the logic of statements

The concept of an axiomatic system: axioms and inference rules.
Valid inferences (modus ponens, modus tollens, etc.). A proof as a
sequence of formulas, each of which is either an axiom or derived
from previous ones using inference rules. The concept of
completeness of a logical system: any tautology can be proved
within the given axiomatic system.

JIK, JIP

24

Carnot cards. Commutation schemes

Karnaugh maps as a graphical method for minimizing Boolean
functions. Constructing maps for 2, 3, and 4 variables. Rules for
combining cells. Covering ones with a minimal number of
rectangles. Switching circuits (relay-contact circuits, logic gates) as
a technical implementation of Boolean functions. Series and parallel
connections of contacts.

JIK, JIP

25

Predicate calculus

Extending propositional logic: introducing predicates (statements
about properties of objects and relationships between them).
Quantifiers: universal quantifier (“for all”’) and existential quantifier
(“there exists™). Variables and domains of discourse. Formulas of
predicate logic. Rules for negating quantifiers. Examples of
formalizing natural language statements using predicates and
quantifiers.

JIK, JIP

2.6

Basic premises of proof theory. Mathematical
induction

The concept of proof in mathematics. Direct and indirect proofs
(proof by contradiction). The method of mathematical induction as a
way to prove statements that depend on natural numbers. Base case
(verification for the initial value). Inductive step (proving the step
from n to n+1). Examples of application.

JIK, JIP

Pazgen 3

Theories of graphs

3.1

Basic concepts. Ways of defining graphs.
Incidence and adjacency matrices

Definition of a graph: vertices and edges. Undirected and directed
graphs. Methods of representing a graph: listing vertices and edges,
graphical representation, matrix representation. Adjacency matrix: a
square matrix indicating the presence of an edge between vertices.
Incidence matrix: a rectangular matrix showing the relationship
between vertices and edges (which edge is incident to which
vertex).

JIK, JIP

3.2

Paths and loops. Connectivity of graphs. Euler
paths and loops

Concepts of a walk, path, simple path, cycle, and simple cycle.
Graph connectivity: connected and disconnected graphs, connected
components. Eulerian path and Eulerian cycle: a path (cycle) that
traverses each edge of the graph exactly once. Criterion for the
existence of an Eulerian cycle (all vertices have even degree). The

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

Konigsberg bridge problem.

3.3

Oriented and weighted graphs

Directed graph (digraph): edges have direction (arcs). Concepts of
indegree and outdegree. Connectivity in digraphs (weak, strong,
one-way). Weighted graph: each edge (or arc) is assigned a
numerical value (weight, cost, length). Examples: road map,
network diagram.

JIK

3.4

Hypercubes and Gray's code

Hypercube as a special type of graph. n-dimensional hypercube:
vertices are binary vectors of length n, edges connect vertices that
differ in exactly one coordinate. Properties of hypercubes. Gray
code: an ordering of binary vectors where adjacent vectors differ in
exactly one bit. Connection to traversing a hypercube. Applications
of Gray code (e.g., in analog-to-digital converters).

JIK, JIP

3.5

Passing graphs in width and depth, path
reconstruction with minimal number of
intermediates

Graph traversal algorithms. Depth-first search: recursive or stack-
based traversal deep along edges. Breadth-first search: layer-by-
layer propagation from the starting vertex using a queue. Using
breadth-first search to find the shortest path in an unweighted graph
(by number of edges). Reconstructing the path with the fewest
intermediaries.

JIK, JIP

3.6

Finding shortest path, Daikstra's algorithm

The problem of finding the shortest path in a weighted graph with
non-negative weights. Dijkstra’s algorithm: maintaining a set of
visited vertices, distances from the start, and a priority queue.
Step-by-step description of the algorithm. Reconstructing the
shortest path. Examples of applications in navigation and network
routing.

JIK, JIP

* - 3anonuseTcs Toabko mo OUHOW dhopme odyuenust: JIK — nexyuu, JIP — nabopamopusie pabomul, C3 — npakmuueckue/ceMunapcKue 3ausamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

KoMnbroTepHslii K1acc Uisl IPOBENEHUS
3aHSTUN, TPYNIIOBBIX U MHIAWBUIYaJIbHBIX
KOHCYJIbTaIMi, TEKYILEr0 KOHTPOJIS U
KoMIbroTepHBIN | MPOMEKYTOYHON aTTECTALNH, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMU KOMIIbIOTEPAMH (B
KOJIMYECTBE  IIT.), JOCKOW (3KpaHOM) U
TEXHUYECKUMHU CPEICTBAMHU MYJIbTUMEINA
IIPE3CHTALMM.

AyIuTOpHS JUIS CAMOCTOSITEIILHOU PaOOTHI
oOyJaronuxcs (MOXKET UCIOJIb30BATHCA IS

TSt .
A . | IpOBeIeHUs] CEeMHUHAPCKUX 3aHATHI U
CaMOCTOSITEIIbHON 9
KOHCYJIBTAITNH ), OCHAIIIEHHAS KOMIUIEKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:
1. Anderson, D.A. Discrete mathematics and combinatorics. Editor's note: English
translation -M. : Publishing House "Williams". 2004. -960 p
2. Erusalimsky. M. Discrete mathematics. Theory and practice [Electronic
resource]:textbook. -Saint Petersburg: Lan', 2018. -476 p.
3. Melikhov, A.N. Oriented graphs and finite automata. -M.: Nauka, 1971. -416 p
Jlonoanumenvuasn aumepamypa:
1. Shevelev Yu. P. Discrete mathematics [Electronic resource]: tutorial. -Sankt -
Peterburg: Lan’, 2019. -592 p
2. Gavrilov G.P., Sapozhenko A.A. Tasks and exercises in the course of discrete
mathematics. -M.: Publishing house Nauka, 2009 -416 p. -ISBN 978-5-9221-0477-7
Pecypcor ungpopmayuonno-menekommynuxayuonuou cemu « Mumepremy»:
1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHHWH 3aKIIFOYCHHBIX TOT'OBOPOB
- DnekTpoHHo-6ubmoTeunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru




- OBC «KoncynbTaHT cTyfeHTta» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QIIEKTPOHHBIN (POHI TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAI[UU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0 camoCmosmenbHou pabomol 0OVUAOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nekuuii no aucuuiuinee «JluckperHas MaTeMaTuKa.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinisl B TYHUC!
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