Cuita0yc HaBYANbHOL TUCIUILTIHU

Ne | HazBa noast JleTaabHMIl KOHTEHT, KOMEHTAapi

1. | Ha3Ba dakynpTery @DakynbTET KOMIT IOTEpHOI iHKEeHepii Ta ynpaBIiHHS

2. | PiBeHb BUILOI OCBITH bakanaBpcekuii

3. | Kox i Ha3Ba cnemiajgbHOCTI 123 Komm’toTepHa iHxeHepis

4. | Tun i Ha3Ba OCBITHBOI OIIIT «Komrm’toTepHa iHXeHepis»
Iporpamu

5. | Kox i Ha3Ba MUCHUILIIHA JAM  JluckpeTHa MaTeMaTuKa
(indopmartis 3 LICT)

6. Kinekicte EKTC kpeaurin 6

7. | CTpyKTypa AMUCUUILTIHU 50r.— 25ak,22r.— 11 03, 14 r. — 7 KoHC,
(po3moia 3a BUAAMH Ta 94 1. — camocriifHa pobora (Bkmrovaroun 8§ r. — PI'3),
roJIMHAMU HaBYaHHS) BUJI KOHTPOJITI0: KOMOIHOBaHMH eK3aMeH

8. | I'padik (TepmiHM) BUBUCHHS 1-#1 pik, 1-it cemecTp
JUCHUILIIHA

9. | llepenymoBu a5 HaBuaHHs 32 | ba3oBuii WIKITBHUI Kypc MaTeMaTHKH Ta 1HPOPMATUKU
IUCUUILIIHOIO

10. | Anoramis (3micT) qucuuiutind | OOO0B’A3K0Ba JUCHHUILTIHA TPOQeciiHOol Ta MPaKTHYHOL

MiJrOTOBKH, MiCTUTh 3MiCTOBI MOJTYJIL,:

3microBHuUIT Mmoay.b 1. Teopist MHOKMH

Tema 1. Meta, npenmMer, 3amadi, AUcUUIUTIHE. OCHOBHU
Teopii MHOXKMH. 3aKOHHM 1 TOTOXKHOCTI aire0pu MHOXKHH
KanTopa (akciomatuka anre6pu Kanropa).

Tema 2. BignoBimHocTi Ta iX BmacTUBOCTI. DYHKIIII.
BinoGpaxeHHs.

Tema 3. Bignomenns. Omnepaiii Hajx BiIHOIICHHSIMHU.
Anrebpa BiIHOLICHD.

Tema 4. binapni BigHOmeHHS (crocoOu 3aBIaHHS Ta
BIIACTHBOCTI). BimHomieHHs ekBiBasieHTHOCTI. Kiacu
€KBIBAaJICHTHOCTI Ta iX BiacTUBOCTi. MaTpuis GiHapHOTO
BIJTHOIIIEHHS €KBIBaJICHTHOCTI.

Tema 5. YnopsiakoBana MHOKMHA. biHapHe BiAHOIIEHHS
MIOPSIZIKY.

Tema 6. Crpykrypu.
AnrebpaiuHi cuCTEMH.
3micToBHUIT Moay.b 2. ByieBa anreopa

Tema 1. MaTtematuuna sorika. OCHOBHI MOHSATTS aareOpu
noriku. Tabmuni ictunHocTi. Jloriuni QyHKIii. 3akoHH i
TOTOXKHOCTI aJIre0pH JIOTiKH (akciomaTuka anredpu bys).
Tema 2. JH® ta KH®. JJH® Ta JKH®. Teopema
[lenHoHa Ta 1 CIiACTBO.

Tema 3. byneBi ¢QyHKuii Bix ABOX 3MIHHMX Ta ix
BJIACTUBOCTI (crocoOu mepexony BiJ TaOMUYHOI 0
aHAMTHUYHOI 1 CXEMOTeXHIYHOT (opM  300pakeHHS
¢ynkuii). @ynkuii Hlegepa ta Iipca.

Tema 4. Crnocobu 300pakeHHs OyneBux (QyHKILH:
YUCIIOBUHM, aAHATNITUYHUHN, TEOMETPUYHUH, KyOIUHHI,
CXEMOTEXHIYHHH.

Tema 5. Knacu OyneBux ¢ynkmiii. I[ToBHOTa (yHKIIH.

[3omopdizM MHOXHH, anredp.




Teopema [TocTa-A16m0HCHKOTO (KPUTEPIii TOBHOTH).

Tema 6. Anapart OyneBUX MMOXITHHX.

Tema 7. Meroau MiHiMizanii OyneBux QyHkuid. Meton
MiHIMi3yrounx  kapt (kaptu  Kapuo). 8. Meron
HEeBU3HaueHUX KoedimieHTiB st 6aszuca [-ABO-HI.

Tema 8. Meton Ksaiina miHimizanii OyneBux (yHKIIH.
MonudikoBanmii Mmeton Kaiina-Mak-Kimacku MiniMizarii
OyneBux (QpyHKILi.

Tema 9. Meton rpad-cxem MiHiMi3zalii OyaeBUX (yHKIIN.
Tema 10. Metoxa CyTTeBHX 3MIHHHMX MiHiMi3awii Oyi1eBUX
GyHKITIH.

3microBHuit Mmoayab 3. KomOinaTopHuii aHaumis.

Tema 1. Merta, npeamer, 3aiayi, CTpyKTypa JUCHUIUTIHU.
Enementn kombinatopHoro anamizy. [IpaBunma cymu Tta
no0yTKy. [lepecTaHOBKH Ta MMiJCTaHOBKH.

Tema 2. ®opmynu Ginoma HproToHa Ta moiiHOMA.

Tema 3. Cnoonyuyenns. Posmimenns. ['eomerpuuna
IHTepHpeTalis Yucen Cﬁ.

Tema 4. Ilonsarra BuOipku. Bubipku 3 MOBTOPEHHSIMHU.
V3aragbHEHHsT BBEJIEHHX BHM3HAYEHb 32 JOMOMOIOIO
MOHATTS BUOIPKH.

3microBHuit Mmoay.ab 4. Teopis rpagis

Tema 1. Teopist rpadiB. OcHOBHI MOHATTS Teopii rpadis.
CyMmikHICTh Ta iHIMIEHTHICTh. Omneparnii Haa rpadamu.
OpientoBani rtpadu. 3B’s3HicTs rpadiB. IloHATTS
JaHLora, nuUiXy, aepesa. [3omopdizm rpadis. Crocobu
3aBJaHHA Ta 300pakeHHA rpadiB (MaTpHili CyMiKHOCTI,
iHIMAeHMIH). [k, MaTpuis UKITiB.

Tema 2. Eiinepis uwmkn. FEiinepiB rpad. IloOymosa
eitnepoBoro 1mukiy. laminbToHIB I1MKI. [aMigbTOHIB
rpag. IloOynoBa raMmiIbTOHOBOTO IHMKIY  (METOX
nepebopy Pobeprca-diopeca).

Tema 3. OcroBuuii miarpag rpada. Anroputm nodymaoBu
OCTOBa MiHIMaNbHOI JOBXMHHU (anroput™m Kpackana).
[ToOynoBanaHIOTiB  MiHIMAJIBHOT JTOBXHHH (QJITOPUTM
HeiikcTpn).

Tema 4. Ontumizanis rpadis. Meron TiJIOK Ta TPaHUIb
PO3B’SI3KY 3a7aui KOMIBOSDKEpa. 3arajibHa MOEINb 3aaadi
nomyky. MeToJ TMHaMiYHOTO TPOrpaMyBaHHS PO3B’S3KY
3a/1a4i KOMiBOSDKEpa.

Tema 5. VYmnopsakoBani nepeBa. binaphi nepeBa, ix
3aCTOCYBaHHA Yy 3a7ayax Teopii koxyBaHHA (OiHapHi
nepeBa, nmpediKCHUA KO, BapTICTh IEKOAYBaHHS). 3a1aua
noOyJ0OBH ONTHUMAJIBHOTO JiepeBa OIHAPHOTO MOIIYKY
(amroputm I'ineGepTa-Mypa).

I3 1. EnemenTtn Teopii MHOXHH. J[OBeIeHHsS 3aKOHIB
anreOpu MHOxkHH KanTopa. IlepeTBOpeHHs TEOpeTHKO-
MHOXXHHHHUX BHUpPa3iB.

I3 2. JlexkaptiB noOytok. BiamoBigHocTi Ta ix
BiractuBocTi. DyHkumii. BigoOpaxenns. BinHomeHHS.
Omnepanii Hang BigHOHmIEHHSMHU. Aunrebpa BiJHOIICHB.




bimapui  BiHOIICHHS (cmocobu  3aBIaHHS  Ta
BIIACTHBOCTI). BimHomieHHs ekBiBasieHTHOCT. Kiacu
€KBIBAaJICHTHOCTI Ta iX BiacTUBOCTi. MaTpuis GiHapHOTO
BIJTHOIIIEHHS €KBIBaJIEHTHOCTI.

I3 3. YnopsakoBaHa MHOXXHMHA. biHapHe BiTHOIICHHS
nopsaaky. CTpyKTypu.

I3 4. OcHoBHI moHATTS anrebpu Jsoriku. Tabmurmi
ictuaHOCTI. [loBeneHHs 3akoHIB OyieBoi anrebpu 3a
JIOTIOMOT'OX0 Ta0IUIb ICTUHHOCTI.

I13 5. IleperBopenns noriunux BupasiB. JH® ta KHO.
JNJH® ta IKH®. Teopema lllenona Ta ii ciiacTso.

I3 6. Knacu OyneBux QyHkuid. @DyHKIIOHATIbHA
noBHoTa. KoHTponbHa podota Nel.

I13 7. Enementu komOinaTopHoTo anamizy. [lpaBuna cymu
Ta 100yTKy. [lepecTaHOBKH Ta IiICTAHOBKHU.

I3 8. ®opmynmu 6iHomMa Ta momiHOMa. CHOMydYeHHS.
Po3smimenns. Kongirypariii 3 HOBTOpEHHIMH.

I3 9. Teopis rpadiB. OcHOBHI MOHATTS Teopii rpadis.
CyMmikHICTh Ta iHIMIEHTHICTh. Omneparnii Haa rpadamu.
Marpuii cyMi>KHOCTI, IHIMACHIIN, IMKIIB. EiinepiB muKi.
Eitnepi  rpad. IloOymoBa  eilepoBOro  IHMKIY.
laminproHiB nukn. [aminsToHiB rpad. IloGynoa
ramMuIbTOHOBOTO IMKIY (Meton mepebopy PobGeprca-
diopeca).

I13 10. OctoBuuii miarpad rpada. Anropur™m nodya0BU
OCTOBa MiHIMaNbHOI JOBXMHHU (anroput™m Kpackana).
[ToOynoBa NaHIIOTIB MiHIMAIBHOI JOBXUHH (JITOPUTM
HeiixcTpn).

I13 11. 3anaya komiBospkepa. Jlepesa. PI'3.

11.

KommieTeHTHOCTI, 3HaHHS,
BMIHHS, PO3YMiHHS, SKUMHU
OBOJIOJIi€ 37100yBay BULIO]
OCBITH B MPOLIECi HABUYAHHS

3n1aTHICTH (OPMYIIIOBATH 1 BUPILIYBATH MPAKTUYHI 3a7a4l
CHHTE3y U aHaii3y IU(pPOBHX 00’ €KTIB Ha OCHOBI BUOODPY
HAOIBII  paliOHAJIBHOTO  MaTeMaTHYHOTO  arapara
JUCKPETHOI MAaTEeMaTHKH 3 METOK IX ONTUMAaJIbHOTO
PO3B’sI3aHHS.

3HaTU: MaTEMAaTUYHUI amapar AUCKPETHOI MaTeMaTHUKH:
MHOKMHHU 1 BiJIHOIIEHHS, omepamii Haa HuUMU, rpadu i
orepauii HaJl HUMH, (popMaibHi IpaBUiIa MPECTaBICHHS,
MiHIMI3ail 1 peamizauii JIOTiYHUX (YHKIH, OCHOBHI
¢dopmMynar KOMOIHATOPHOTO aHadi3y y YacTUHI IXHBOTO
3aCTOCYBaHHSA; MaTEeMAaTWYHUN amapaTr Teopii rpadis:
MHOKMHHU 1 BiJIHOIIEHHS, omepanii Haax HUMH; rpadu i
oreparii Ha/l HUIMH, OCHOBHI ONITUMI3allii{H] aITOPUTMH Ta
MeToau Teopii rpadiB (TUIOK Ta Mepex, TUHAMIYHOTO

nporpamyBaHHs,  Kpackama,  [lelikctpu);  meTOqu
BU3HAYCHHS TaMUIbTOHOBUX Ta €HJIEPeBHX IMKIIB B
rpagax.

Bwmitu: ¢opmymioBaTH 1 BHUpINIyBaTH NpaKTHUHI 3ajadi
CHHTE3y W aHajizy HU(PPOBUX AUCKPETHUX OO’€KTIB Ha
OCHOBI BHOOPY HAWOUIBII PAIliOHATFHOTO MATEMATHYHOTO
amapara  JUCKpETHOI ~ MaTeMaTUKM 3  METOW 11
ONTUMAJILHOTO PillICHHS.




Bononitu (mepesik copMoOBaHUX KOMIIETEHTHOCTEH):
3aranpHi — Z1 3paTHiCTh 10 abCTPAaKTHOTO MHCICHHS,
aHamizy i1 cuHTe3y; Z2 3MaTHICTh BUUTHUCS 1 OBOJIOJIBATH
Cy4aCHUMH 3HaHHSAMH, Z3 37aTHICTH 3aCTOCOBYBAaTH
3HAHHS Y MPAKTUYHUX CUTYAIIsX;

cneuianbHi  (daxoBi, mnpeamerni) — P15 3parHicTh
apryMeHTyBaTU BUOIp METO/IB pO3B’sI3yBaHHs
CTeLiaTi30BaHuX 3a/a4, KPUTUYHO OLIHIOBATH OTPHUMAaHi
pe3ynabTatd, OOIPYHTYBaTH Ta 3axHINATH HPUHHATI
pileHHs.

12.

Pesynbratn HaB4aHHS
3100yBava BHIOT OCBITH

31aTHICTh TMPOJEMOHCTPYBATH 3HAHHA Ta PO3YMIHHS
MAaTEeMaTUYHOTO  amapary  JUCKPETHOI  MaTeMAaTUKU:
MHOXXMHM 1 BiTHOUICHHs, omepalii Hajg HUMH, rpadpu U
onepauu Ha/l HUMH, (I)OpMaanl npaBuiIa MPEJCTaBICHHS,
MiHIMI3ail 1 peamizauii JIOTiYHUX (YHKIH, OCHOBHI
¢dopmMynar KOMOIHATOPHOTO aHaNi3y y YacTUHI IXHBOTO
3aCTOCYBaHHS; MaTeMAaTUYHUN amapaTr Teopii rpadis:
rpadu ¥ omepanii Hag HUMH, OCHOBHI ONTHMIi3aIliiiHi
JITOPUTMU Ta METOAU Teopii rpadis.

ITporpamui pe3ynbratd: 3HaHHA — N1 3HaTH 1 po3ymiTu
HAYKOB1 1 MaTeMaTU4HI MOJIOKEHHS, IO JIKATh B OCHOBI
(byHKuiOHyBaHHH KOMIT FOTEpHUX 3ac00iB, CHCTEM Ta
Mepesx; yMiHHS — N6 BMiTH 3acTOCOBYBaTH 3HaHHS IS
meHTI/I(blKaun dopmyroBaHHS 1 PO3B’SA3yBaHHA
TEeXHIYHMX 3a/a4  CIHEIIaJbHOCTI, BHUKOPHUCTOBYIOUH
METOM, 10 € HAHOLIbII MPUAATHUMH JJIS OCATHEHHS
nocraBieHux Iiedi. N7 BMiTH po3B’s3yBaTH 3ajaui
aHajmizy Ta CHUHTE3y 3aco0iB, XapakTepHUX JJs
cnenianbHOCT. N8 BwMmiTH CcHCTEMHO MHCIMTH Ta
3aCTOCOBYBAaTHM TBOpYl 37i0HOCTI 70  (hopMyBaHHs
MIPUHIIUIIOBO HOBUX 11€H.

P15  3parHicth  aprymMeHTyBaTh  BHOIp  METOMIB
pO3B’SI3yBaHHS  CIEIiali30BaHUX  3a7ad, KPUTUIHO
OLIIHIOBAaTH OTpPHMaHI pe3yJbTaTH, OOIPYHTYBaTH Ta
3axXHIIATH IPUKAHSATI pilICHHS.

13.

CucreMa OLIHIOBaHHS
BIMOBIAHO 10 KOKHOI'O
3aBIAHHS IS CKJIaJaHHs
3aJIiKy/eK3aMeHy

1. BignpamoBaT# Ta 3axXHCTUTH TPaKTHYHI poboTH M
MOTOYHI 3aBIAaHHS.

2. Bukonaru 1 KOHTp. poOOTYy Ha MPAKTUYHUX 3aHATTSIX.
3. PospaxyBatu PI'3 «3amaua komiBosKepa» 3TiIHO 13
1HIMBIyaTbHUM BapiaHTOM.

4. Otpumaru 3a cemecTp He MeHmIe 60 6aiB.

5. Ckmactu KOMOIHOBaHM e€K3aMeH (KOMII IOTepHE
TECTYBaHHs).

Ouinka 3a cemectp O, : 15 6anis x 4 3aBnanns = (36-60)
Oauis;

Ouinka 3a exsamen O, , ==(24-40) Gaib.

Ex3amen koMOiHOBaHMH y popMi KOMIT FOTEPHOTO TECTY.

14.

SIKiCTh OCBITHBOTO TIPOIIECY

JloTpuMaHHS MPUHIUIIB aKaJIeMidHO1 10OpOYeCHOCTI
(http:/lib.nure.ua/plagiat). OHOBIEHHS PoOOUOT MpOrpaMu
muctmrmtiay — 2023 p.



http://lib.nure.ua/plagiat

15.

MetoanyHe 3a0e31eyeHHs

1.  Kowmmulekc  HaBYaJbHO-METOAMYHOTO  3a0e3MEUCHHS
HaBYAILHOI AUCIUILTIHY "J[UCKpeTHa MaTeMaTHKa" IMiITOTOBKU
OakanaBpa cremianbHOocTi 123 «KoMmm’roTepHa iH)XKeHepis»,
ocBiTHA mporpama «Komm’toTepHa imkeHepis» [EnekrponHuit
pecypc] / XHYPE ; po3po6. B.I. Xaxanos, C.B. UymaueHnko—
Xapkis, 2019. http://catalogue.nure.ua/knmz.

2. KoHcriekT Niekiiid 3 qUCHUILTiHE «/I[UCKpeTHa MaTeMaTHKay
Uil CTYACHTIB  AeHHOI (opMH  HaBYaHHS  HaNpAMY
«KkoMI'1oTepHa imxeHepis» / Ymopsan.: B.I. Xaxanos, C.B.
Yymauenko. — XapkiB: XHYPE, 2020. — 96 c.

3. MeroauyHi BKa3iBKM OO CaMOCTIHHOiI pOOOTH CTYJEHTIB
OUCUUILTIHA «JlMCKpeTHa MaTeMaThKa» AJs CTYACHTIB AEHHOI
Ta 3ao4Hoi (OpPM HAaBYaHHSA HampsAMYy «KOMII IOTepHA
imkeHepis» / Ynopsn.: C.B. Uymauenko. — Xapki: XHVYPE,
2020.—27c.

16.

Po3pobuuk cunabycy (mocana,
[11b, en. nomra)

B.I. XaxaHnos, 1.1.H., npod. kadpenpu AIIOT, E-mail:
vladimir.hahanov(@nure.ua; C.B. Uymauenko, 1.1.H.,
npod., 3aBigyBad kadenpu AIIOT, E-mail:
svetlana.chumachenko@nure.ua



http://catalogue.nure.ua/knmz
mailto:vladimir.hahanov@nure.ua

Syllabus Form of Academic Discipline

Field name

Detailed content, comments

Name of the faculty

Computer Engineering & Control

2. | The level of higher education Bachelor's
3. | Code and title of specialty 123 Computer Engineering
4. | The type and title of the educational Computer Engeneering
program
5. | Code and title of the discipline DM — Discrete Mathematics
6. | Number of ECTS credits 6
7. | The structure of the course (distribution by | Lectures — 50h, practical — 22h, consultations
type and hours of training) — 14h, independent work — 94h, semester
control — test
8. | Schedule (terms) of study of the subject Course —1st, semester of study —1st
9. | Prerequisites for learning the discipline Basic school course of mathematics and
informatics
10. | Abstract (content) of the discipline Mandatory discipline of professional and

practical training, contains 4 modules:

Module 1. Set theory.

Topic 1. Purpose, subject, tasks of the course.
Basics of set theory. Laws and identities of

Cantor's algebra of sets (axiomatics of
Cantor's algebra).
Topic 2. Correspondences and their

properties. Functions. Reflections.
Topic 3. Relations. Operations on relations.
Algebra of relations.

Topic 4. Binary relations. Equivalence
relation. Equivalence classes and their
properties. Matrix of binary equivalence
relation.

Topic 5. Ordered set. Binary order relation.
Topic 6. Structures. Isomorphism of sets and
algebras. Algebraic systems.

Content module 2. Boolean algebra.

Topic 1. Mathematical logic. Basic concepts
of logic algebra. Truth tables. Logical
functions. Laws and identities for logic
algebra (axiomatics of Boolean algebra).
Topic 2. DNF and CNF. Perfect DNF and
CNF. Shannon's theorem.

Topic 3. Boolean functions of two variables
and their properties (methods of transition
from tabular to analytical and schematic
forms of representing functions). Schaefer
and Pierce functions.

Topic 4. Ways of representing Boolean




functions: numerical, analytical, geometric,
cubic, schematic.

Topic 5. Classes of Boolean functions.
Completeness of functions. The Post-
Yablonsky theorem (criterion of
completeness).

Topic 6. Apparatus of Boolean derivatives.
Topic 7. Methods of minimizing Boolean
functions. The method of minimizing maps
(Carnot maps).

8. The method of uncertain coefficients for
the AND-OR-NOT basis.

Topic 8. Quine's method of minimizing
Boolean functions. The modified Quine-
McClusky method of minimization of
Boolean functions.

Topic 9. The graph-scheme method of
minimization of Boolean functions.

Topic 10. Method of essential variables for
minimizing Boolean functions.

Content module 3. Combinatorial analysis.
Topic 1. Purpose, subject, tasks, structure.
Elements of combinatorial analysis. Sum and
product rules. Permutations and substitutions.
Topic 2. Newton's binomial and polynomial
formulas.

Topic 3. Connection. Placing. Geometric
interpretation of numbers.

Topic 4. Concept of sampling. Samples with
repetitions. Generalization of the introduced
definitions using the concept of sampling.
Content module 4. Graph theory.

Topic 1. Graph Theory. Basic concepts of
graph theory. Contiguity and incidence.
Operations on graphs. Oriented graphs.
Connectivity of graphs. The concept of chain,
path, tree. Isomorphism of graphs. Methods of
assignment and representation of graphs
(adjacency matrices, incidences). Cycles,
matrix of cycles.

Topic 2. Euler's cycle. Count Euler.
Construction of the Euler cycle. Hamilton's
cycle. Count Hamilton. Construction of a
Hamiltonian cycle (Roberts-Flores sorting
method).

Topic 3. The main subgraph of the graph.
Algorithm for constructing a backbone of
minimum length  (Kruskal's algorithm).
Construction of chains of minimum length
(Dijkstra's algorithm).

Topic 4. Optimization of graphs. The method




of branches and boundaries for solving the
traveling salesman problem. General model of
the search problem. Dynamic programming
method for solving the traveling salesman
problem.

Topic 5. Ordered trees. Binary trees, their
application in coding theory problems (binary
trees, prefix code, decoding cost). The
problem of building an optimal binary search
tree (Hilbert-Moore algorithm).

Practice 1. Elements of set theory. Proving the
laws of Cantor's algebra of sets.
Transformation of set-theoretic expressions.
Practice 2. Cartesian product.
Correspondences and  their  properties.
Functions. Reflection Relation. Operations on
relations. Algebra of relations. Binary
relations (task methods and properties).
Equivalence relation. Equivalence classes and
their properties. Matrix of binary equivalence
relation.

Practice 3. Ordered set. Binary order relation.
Structures.

Practice 4. Basic concepts of logic algebra.
Truth tables. Proving the laws of Boolean
algebra using truth tables.

Practice 5. Transformation of logical
expressions. DNF and CNF. Perfect DNF and
CNF. Shannon's theorem and its corollary.
Practice 6. Classes of Boolean functions.
Functional completeness. Control work #1.
Practice 7. Elements of combinatorial
analysis. Sum and product rules. Permutations
and substitutions.

Practice 8. Binomial and polynomial
formulas. Combination. Placing.
Configurations with repetitions.

Practice 9. Graph theory. Basic concepts of
graph theory. Contiguity and incidence.
Operations on graphs. Matrices of adjacency,
incidences, cycles. Euler cycle. Count Euler.
Construction of the Euler cycle. Hamilton's
cycle. Count Hamilton. Construction of a
Hamiltonian cycle (Roberts-Flores sorting
method).

Practice 10. The main subgraph of the graph.
Algorithm for constructing a backbone of
minimum length  (Kruskal's algorithm).
Construction of chains of minimum length
(Dijkstra's algorithm).

Practice 11. Task of a traveling salesman.




Trees.

11.

Competencies, knowledge, skills,
understanding that a higher education
acquirer has in the learning process

The ability to formulate and solve practical
problems of synthesis and analysis of digital
objects based on the choice of the most
rational mathematical apparatus of discrete
mathematics in order to solve them optimally.
Know: the mathematical apparatus of discrete
mathematics: sets and relations, operations on
them, graphs and operations on them, formal
rules of representation, minimization and
realization of logical functions, basic
formulas of combinatorial analysis in part of
their application; mathematical apparatus of
graph theory: sets and relations, operations on
them; graphs and operations on them, basic
optimization algorithms and methods of graph
theory (branches and networks, dynamic
programming, Kruskal, Dijkstra); methods of
determining Hamiltonian and Euler cycles in
graphs.

Be able to: formulate and solve practical
problems of synthesis and analysis of digital
discrete objects based on the choice of the
most rational mathematical apparatus of
discrete mathematics with the aim of its
optimal solution.

Possess (list of developed competencies):
general — Z1 Ability to abstract thinking,
analysis and synthesis; Z2 Ability to learn and
master modern knowledge; Z3 Ability to
apply knowledge in practical situations;
special (professional, subject) — P15 Ability to
argue the choice of methods for solving
specialized problems, critically evaluate the
obtained results.

12.

Learning outcomes of a Higher Education
applicant

The ability to demonstrate knowledge and
understanding of the mathematical apparatus
of discrete mathematics: sets and relations,
operations on them, graphs and operations on
them, formal rules of representation,
minimization and implementation of logical
functions, basic formulas of combinatorial
analysis in terms of their application;
mathematical apparatus of graph theory:
graphs and operations on them, basic
optimization algorithms and methods of graph
theory.

Program results: knowledge — N1 Know and
understand the scientific and mathematical
provisions underlying the functioning of
computer tools, systems and networks;




ability — N6 To be able to apply knowledge to
identify, formulate and solve technical
problems of the specialty, using methods that
are most suitable for achieving the set goals.
N7 To be able to solve problems of analysis
and synthesis of means characteristic of the
specialty.

N8 To be able to think systematically and
apply creative abilities to the formation of
fundamentally new ideas.

P15 The ability to argue the choice of
methods for solving specialized problems,
critically evaluate the obtained results, justify
and defend the decisions made.

13. | Assessment system in accordance with 1. Work out and defend practical works and
each task for taking tests/exams current tasks.

2. Perform 1 test in practical classes.
3. Perform the calculation task "Task of the
traveling salesman" according to the
individual option.
4. Get at least 60 points per semester.
5. Take a combined exam (computer testing).
Grade for the semester O, : 15 points x 4
tasks = (36-60) points;
Exam grade O, =(24-40) points.
The exam is combined in the form of a
computer test.

14. | The quality of the educational process Compliance with the principles of academic
integrity (http://lib.nure.ua/plagiat). Update of
the work program of the discipline - 2023.

15. | Methodological support Manuals, Complex of Scientific and

Methodological Support (CSMS), other
teaching —methodological materials

1. Complex of  educational and
methodological support of the discipline
"Discrete Mathematics" of the bachelor's
training in the specialty 123 "Computer
Engineering", educational program
"Computer Engineering" [Electronic
resource] / KhNURE; development V.1
Khakhanov, S.V. Chumachenko— Kharkiv,
2019. http://catalogue.nure.ua/knmz.

2. Synopsis of lectures on the discipline
"Discrete mathematics" for full-time students
of the field of "computer engineering" /
Edited by: V.I. Hahanov, S.V. Chumachenko.
- Kharkiv: Khnure, 2020. - 96 p.

3. Methodical instructions for independent
work of students of the discipline "Discrete
Mathematics" for full-time and part-time




students of the field of "Computer
Engineering" / Edited by: S.V. Chumachenko.
- Kharkiv: Khnure, 2020. - 27 p.

16.

The developer of the Syllabus

V. Hahanov, DrSc, Prof.,
vladimir.hahanov@nure.ua;

S. Chumachenko, DrSc, Prof., Head of
Design Automation Department, E-mail:
Svetlana.chumachenko@nure.ua
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