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JUCKPETHA MATEMATHUKA

Tun pucuunIinm O060B’sa3K0Ba

PiBenb BHIIOT OCBiTH [epmmii(6akanaBpChKHiA)
MoBa BUKJIaJaHHSA VYkpaincbka, AHIIIHCHKA
Cemectp nepmni

Ob6csr kpeautiB EKTC 5

®opma 3100yTTS OCBiTH Ouna

Pe3yabTaTn HaBuyaHHs. CTYACHT, SIKM YCHIIIHO 3aBEpPIIMB BHBYCHHS JUCHUIUIIHU, Ma€: 3HATH 1
3aCTOCOBYBATH BiJIIOBIJIHI MAaTeMaTUYHI MMOHSTTS, METOJAH IOMEHHOTO, CHCTEMHOTO 1 00’€KTHO-
OpPIEHTOBAHOTO  aHANi3y Ta MaTEeMaTHYHOTO MOJICTIOBAHHS JUIS  PO3POOKH  MPOTPAMHOTO
3a0e3neueHHs. 3acToCOByBaTH 0a30Bi MaTeMaTH4HI KOHIICIIii, MAaTEMaTHYHOTO MOJICITIOBAHHS Ta
anroputMmizamii y mnpodeciitHiii chepi. Bmino euxopucmosysamu TMOHATIHHUN amapaT JUCKPETHOT
MaTeMaTUKH I PO3POOKH aITOPHUTMIB; 6u3Hauamuy SKi BIACTHBOCTI MArOTh T1 UM IHIINI AMCKPETHI
00’€KTH pa3oM i3 3aJaHMMH Ha HUX QYHKIISIMH, OTEpaIlisiMd, BiIHOIICHHSMHU; YMITH BUKOHYBaIML
orepariii Haj JICKPETHUMHU 00’ektamu; xapaxmepuzysamu 1 Kiacu(ikyBaTH ITUCKPETHI 00’ €KTH;
Oyoysamu  JTHCKpETHI 00 ’€KTH, SKi 3aJ0BOJILHAIOTH HANEpea 3aJaHuM BIACTHBOCTSAM; GMimu
BUKOPHUCTOBYBATH amapar JIMCKPETHOI MaTeMaTHKH Juis (GopMaitizamii 1 MOACTIOBAaHHS MPEIMETHOT
o0racTi; euxopucmosygamuy CHUMBOJIKY IUCKPETHOI MaTEeMAaTHKH [JS BUPAXEHHS KUIBKICHUX Ta
SIKICHUX BiJIHOIICHB JUCKPETHUX 00’ €KTIB.

Ilpepexeizumu - Jliniiina anredpa i aHAJIITHYHA TEOMETPIs
Kopexkeizumu —bazu nanux, AIropuT™Mu Ta CTPYKTYPH JaHUX

3MicT HABYAJIBHOI JUCHMILTIHM. MHOXMHM Ta BigHOmeHHA. BimoOpaxenus Ta QyHkmii. OcHOBH
MaTeMaTu4HoI Jioriku. EnemenTn komOinatopuku. ['padu.

3anianoBaHa HABYAIBHA JisLIbHICTb. Jlekuii — 34 rox, mpakTiyHi 3aHATTI —34 TO11., CaMOCTiliHA poOoTa —
82 ron., pazom — 150 rog.

®opmu (MeTOAU) HABYAHHS: JIEKIlii (3 BUKOPHCTAHHAM METOJIB MPOOIEMHOrO HaBUaHHS 1 Bi3yasisalrii);
NPaKTUYHI pOOOTH, caMocTiitHa poboTa.

@opmH OLIIHIOBAHHS Pe3yJIbLTATIB HABYAHHSI. YCHE ONUTYBaHHs, TECTYBAaHHS, KOHTPOJIbHI poOOTH

dopma ceMeCTPOBOr0 KOHTPOJIIO: ICITHT.
HaguauabHi pecypeu:

1. Hikonbcekuit }0.B., ITaciunuk B.B., lllep6una FO.M. uckperna marematuka: [liipyyHuk. —
JI.: «Marnoumis [Tmrocy. — 2021. — 432 c.

2. XKypauak JIL.M. JluckpeTHa MaTemaTWKa JUIS TPOTPaMiCTiB: HaB4Y. MOCIOHWK. — JIbBiB:
Bunasuuntso JIpBiBchKOI nomiTexHiky, 2019. — 420 c.

3. bazuneruu JI.€., JluckpeTHa MaTeMaTHKa y IpUKIanax i 3apaqax, JIeBis, Umwkukos, 2013 pik,-
487 ¢

4. Sridharan S., Balakrishnan R., Foundations of Discrete Mathematics with Algorithms and
Programming, CRC Press, 2019, 535 pp

5. Rosen K., Discrete Mathematics and Its Applications, 8th Edition, McGraw-Hill Education,

2018, 1118 pp

MopnynbHe cepenoBuiie A HaByaHHs. Jloctym 1o pecypey: https://msn.khmnu.edu.ua.

Enexrponna 6i6mioTeka yHiBepcutery. JJoctyn o pecypey: http://library.khmnu.edu.ua.

~No

Bukiagay: 1oktop (izuko-MareMaTnuHUX Hayk, mpodecop Jleonin BE/IPATIOK



3. HOACHIOBAJIBHA 3AITMCKA

Hucuummina "JluckperHa maremMatuka' € OAHIEIO 13 MUCHUILIIH 3arajbHOi MiATOTOBKH 1 3aiimMae
MPOBIJHE MiCIle Y MiArOoTOBII (axXiBIiB OCBITHHOTO PIBHS «OakaliaBp» 3a OCBITHBO-TIPOQECIHHOIO
nporpamoro «lHxkeHepis MPOrpaMHOTO 3a0€3MECUCHHS.

Ilpepexeizumu - Jliniiina anredpa i aHaTITUYHA TEOMETPis
Kopexeizumu —ba3u nanux, AJIropuTMH Ta CTPYKTypHU JaHUX

Mema oucyunninu. 3aCBOEHHS OCHOBHUX ITOHATh JTMCKPETHOI MAaTEMATUKU Ta BCTAHOBJIEHHS IXHHOI'O
3B’S3KY 3 IPOrpaMyBaHHIM

Ilpeomem Oucyunninu. JIuckpeTHi 00’€KTH SKi BUHUKAIOTh B MPOIECI MOJENIOBAHHS NPEAMETHUX
oOnacreit

3aeoanna oucuyunninu. Hamaty cTyneHTaMm 3HaHHS 1 MPAKTUYHI HABUYKH 3 PO3JAUIB JTUCKPETHOI
MaTeMaTHUKH, BMITH C(HOPMYJIIOBATH 1 TOBECTH OCHOBHI pe3yJIbTaTH WX PO3ALTIB. B X011 mpakTuuHuX
3aHSTh CTY/ICHTHU MOBUHHI HA0YTH HABUYOK PO3B’SI3aHHS TUIIOBUX 3aB/aHb.

Binnosinno 1o Cmanodapmy euuioi oceimu i3 3a3Ha4€HO] CIIELIATBHOCTI Ta OCBITHBOI POTpaMu
JTUCIUIUTIHA CIIpUs€ 3a0€3MEUYCHHIO: KOMNEemeHmMHOCHell.
3K1. 3naTHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHANI3Yy Ta CHHTE3Y.
3K2. 3aaTHiCTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaLlIsIX.
3K5. 3naTHicTh BUMTUCA 1 OBOJIOIIBATHA CyYaCHUMU 3HAHHSIMU.
@®KS8. 3pmatHicTh 3actocoByBaTH (yHIAMEHTaIbHI 1 MUKIMCHMIUIIHAPHI 3HAHHS JJIS  YCIIIIHOTO
PO3B’s3aHHS 3aBJaHb IHKEHEPIii MPOrpaMHOTO 3a0e3MeYeHHS
®K14. 31aTHICTH 10 aNITOPUTMIYHOTO Ta JIOTTYHOT'O MHUCIICHHS.
RPOZPAMHUX pe3YTbmamie HA6UaAHHA
[MPH1 AmnamizyBaTH, HiIECIPSIMOBAHO IIIyKATH 1 BUOMPATH HEOOXiAHI /I BUPIICHHS POQeCciifHnX
3aB/aHb 1H()OPMaLiifHO-T0BITHUKOBI peCcypcH 1 3HAHHS 3 ypaXyBaHHSAM Cy4yaCHUX JOCATHEHb HAYKH 1
TEeXHIKH.
[TPHS. 3natu 1 3acTOCOBYBAaTH BIAMOBIIHI MAaTeMAaTUYHI IOHATTS, METOAH IOMEHHOTO, CHUCTEMHOTO 1
00’€KTHO-OPI€EHTOBAHOTO aHANI3y Ta MAaTEMAaTHYHOTO MOJIENIOBAHHS U PO3POOKH MPOTPAMHOTO
3a0e3neueHHs
Pesynomamu nasuannsa. CTyAeHT, SIKUM YCIIIIHO 3aBEPIIMB BUBYCHHS IUCIUIUIIHU, Ma€: 3HATH 1
3aCTOCOBYBATH BIAMOBIAHI MaTEMaTH4HI MOHSTTS, METOJAM JOMEHHOTO, CHCTEMHOTO0 1 00 €KTHO-
OpPIEHTOBAHOTO  aHami3y Ta MaTeMaTHYHOTO MOJIETIOBAaHHSA Ui  pPO3POOKH  MPOTPaMHOTO
3a0e3neyeHHs. 3acTOCOBYBaTH 0a30Bi MaTeMaTH4HI KOHIIEMIlli, MaTeMaTHYHOTO MOJIETIOBAHHS Ta
anroputMizauii y npodeciitniii chepi. Bmino euxopucmosysamu NOHATIHHUEN amapar AMCKPETHOT
MaTeMaTUKU IS PO3POOKU AITOPUTMIB; 6uU3Ha4amuy SK1 BIACTHBOCTI MArOTh T1 UM IHIII JUCKPETHI
00’€KTH pa3oM 13 3aJaHMMM Ha HUX QYHKIISIMHU, ONEpalisiMd, BIJHOIIEHHSMHU; YMITH GUKOHY8AMU
omepauii HaJ JAUCKPETHUMU OO’€KTaMH; Xxapakmepuzyéamu 1 KIacCU(PIKyBaTH IUCKPETHI 00’ €KTH;
O0yoyeamu  TUCKpeTHI 00’€KTH, SKI 3aJ0BOJILHAIOTH HAmepea 3aJaHuM BIACTHBOCTSAM; GMimu
BUKOPUCTOBYBAaTH amapaTr JUCKPETHOI MaTeMaTHKH AJs dopMamizamii 1 MOJENIOBaHHS MPEeIMeTHOL
o0JacTi; euxopucmogysamu CUMBOJIKY ITUCKPETHOI MaTEMaTHUKH [JIsi BUPAKEHHS KUIbKICHUX Ta
SIKICHUX B1JIHOILIEHb JUCKPETHUX 00’ €KTIB.
Ilonimuka Oucyunainu Opradizaiiss OCBITHBOTO IpOLIECY 3 TUCIHUIUIIHM BIJNOBIa€ BUMOram
MOJIOKEHDb MPO OpraHizailiifHe 1 HaBYaIbHO-METOIUYHE 3a0e3MeueHHs] OCBITHBOTO MPOIIECY, OCBITHIN
mporpami Ta HaBYalIbHOMY TIaHy. CTyIeHT 3000B’SI3aHHMI BiJBITyBaTH JICKIlIi, MPAKTUYHI 3aHATTS,
nmabopaTtopHi poOOTH, TOIIO, 3TITHO 3 PO3KIANOM, HE 3aMi3HIOBATHCS Ha 3aHSATTS, BUKOHYBATH YCi
3aBJIaHHS Ta KOHTPOJIbHI TOYKU BIMOBIAHO A0 rpadika. [IpomyiieHi mpakTHUHI 3aHITTSA 1 1a00paTOpHi
poOOTH CTYJEHT 3000B’Si3aHUI OIpalIOBaTH CAMOCTIITHO y MOBHOMY 00cs31 1 BiI3BITYBaTH Iepen
BHKJIQJIaueM HE Ti3HINIe, HDK 3a THXKACHb N0 YeproBoi artectarii. Jlo TpakTUYHUX 3aHATH 1
mabopaTopHUX POOIT CTYACHT Ma€ MIArOTYBATHUCS 32 BIAMOBIIHOI TEMOIO 1 MPOSBIATH aKTHUBHICTb.
HabyTTi 0c06010 3HaHHS 3 AUCHHUILIIHY a00 ii OKpeMUX po3/ALIiB Y HepopMalbHIN OCBITI 3apaXOBYIOTHCS
BiMOBiAHO 10 [lonokeHHST MPO MOPSAIOK Tepe3apaxyBaHHS pPe3ylbTaTiB HaBYAHHS Ta BU3HAYCHHS
akazemiuHoi pi3HuLi y XHY.



4. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB JUCIIUAIIJITHA

KinpkicTh roauH, BiABEICHUX Ha:
Hasea memu ... | mpaktuuni | CPC
JeKIi1 Pazom
3aHATTS
Tema 1. MHOXUHM Ta BIIHOLIEHHS. 10 10 24 44
Tewma 2. BinoOpakeHHs Ta QyHKIIII. 2 2 6 10
Tema 3. OCHOBM MaTeMaTHYHOI JIOTIKH. 6 6 14 26
Tema 4. ExemenT KOMOIHATOPHKH. 8 8 18 34
Tema 5. I'padu. 8 8 20 36
Pazom 3a nepwuii cemecmp 34 34 82 150
5. MIPOTPAMA HABYAJIBHOI JUCIIUILJITHA
5.1. 3MicT nekuinHoro Kypcy
Howmep [Tepernik TeM JEKITiH, iX aHOTaITii Kinekicts
JeKi Hepwuit cemecmp TOMIH

1 MHO:KMHH, CIIOCOOM 3aJaHHA MHOKHHH. JloriuHa cHMBOJIKa. AKCiOMH 2
teopii mHOXHH. [ligmMHOXkuHM. Kpurepiii piBHOCTI MHOXUH. CTemiHb
MHO>KHHH Ta MO0 NOTYKHICTb.

2 Onepauii Hax MHOKMHAMH Ta ixXHi BJacTUBOCTI. [liarpaMu HaJIeKHOCT!I. 2
Kpyru Eiinepa Ta niarpamu Benna. Anre6pa MuoxuH. [loBeneHHs
ToTOXKHOCTEH. CHCTEeMHM MHOMHH.

3 JlexapTtiB 100yTOK MHOKMH. Binnomenns. binapui BigHomeHHs. Oneparii 2
HaJ OIHAPHUMU BiTHOMICHHSMHU. MHOXKEHHS BiJIHOIICHHS Ta BIACTHBOCTI
MHO>KEHHS.

4 CrneniajabHi 6iHapHi BigHomIeHHs Ta ixHi BiaactuBocTti. CuMeTpuuHI, 2
ACUMETPHUYHI, TpPaH3UTHUBHI, peIECKCUBHI, aHTUPEC(IICKCUBHI BiHOIICHHS.
Tpan3utuBHEe 3aMuKaHHS BimHOmIeHHs. CuMeTpuyHe Ta pPEQIICKCUBHE
3aMHKaHHS BIJHOLICHHSI.

5 BigHomeHHsI eKBiBaJIeHTHOCTI Ta NOPAAKY, IXHi  BJIACTHBOCTI. 2
BinHomieHHsT €KBIBAJIEHTHOCTI, KJIacl €KBIBAJICHTHOCTi, (akTopHu3allis.
BignomienHs mopsaky Ta oro BiaacTUBOCTI. JlekcukorpadiuHuii MOPSIOK.
ExcTpemanbHi e1eMEHTH YaCTKOBO BIOPSAKOBAHMX MHOKHH.

6 BinoGpaskenHsi, Tunu Bio0paskeHb Ta OCHOBHI BjacTHBOCTI. O3HaYEHHS 2
Ta OCHOBHI BiacTuBocTi. Kommosuiist BifoOpaxkeHb Ta ii BIACTHUBOCTI.
In'exTuBHE, crOp'eKTHBHE BIJOOpa)kK€HHS Ta iX BIJIACTHUBOCTI. bieKTuUBHE
BiZjoOpaxkeHHs1 Ta Horo BiacTuBocTi. OOepHeHe BiIOOpaXKeHHs Ta HOro
BJIACTHUBOCTI.

7 BucnoBiennsi, omepauii Hax BHCIOBJeHHAMH. Dopmynu, TabmuIl 2
ictuHHOCTI. TaBTONMOT1 Ta XHI BIAcTUBOCTI. JIOT1YHO PIBHOCHIIBHI (hOPMYITH.

8 Byaesi ¢pynkuii. bBynesi ¢pynkuii ogHiel Ta ABoX 3MiHHUX. Anredpa Bys. 2
Anrebpa XKerankina.

9 Hopmanbhi popmu. KH® i THO. [ockonani HopmaibHi popmu, JKHD i 2
JJIHD.

10 | Komo6inaTopuka. I[Ipasuno cymu. [IpaBmiio 1o0yTKy. Komb6inaTopHi 2
00'eKTH - BUOIPKH, PO3MILLIEHHS, CTIOTYKH, IEPECTAHOBKH.

11 | binomianabHi koedimieHTH Ta iX BJIACTHBOCTI. binom Hrorona. 2
ToroxkHocTi Uit GiHoMianbHUX KoedimieHTiB. TpukytHuk Ilackans.




Teopema Jlroka. MynpTuHOMIanbHa Teopema. CHOMYKH 3 TOBTOPEHHSIM.
KiIbKICTh MIJIOUMCETHHUX PO3B’SI3KIB JIHIWHUX PIBHSHb.

12 | PexypeHTHi cHiBBiIHOIIEHHsI Ta peKypeHTHi piBHsAHHA. Dopmyna 2
ckiagHux BiAcoTKiB. Yucna didonauui. ®opmyna bine. Uncna Karanana.
JIiHiliHI OTHOPIAHI PEKYPEHTHI piBHSHHSL.

13 | Hopomxkyrwui ¢yuknii. OcHOBHI TOHATTA. [[OBEeACHHS TOTOXKHOCTEH 1 2
pPO3B'sI3aHHS ~ PEKYpeHTHUX  piBHAHb.  [lopomkyroui  QyHKmii 5K
YHIBepCaJIbHUHN CIOCIO 3HAXOKEHHSI KOMOIHATOPHHUX YUCEI

14 | OcHoBHi nousTTH Teopii rpagis. O3nayenns rpada. OcHOBHI TUIH TpadiB. 2
Pebpa Ta BepmmHu rpaga. Jlema npo pyKoCTHCKaHHS Ul NPOCTOrO Ta
opiertoBaHoro rpada. IlepepaxyBaHHs BCiX mpocTHX rpadiB i3 yotupma
BEpLIMHAMU

15 | Cneuianbui Tumm rpa¢is. [IBomonbhi rpadu. Kputepiii 1BOm0IBHOCTI. 2
[TocmimoBHicTh cTeneHiB rpada. ['padiuna mocaiqoBHICTS. Teopema
Epnemra- Tamai ta Teopema I'aBema. 3B’s3Hi rpadu. Eitmeposi Ta
ramiabToHOBI rpadu. [Tnanapui rpadu.

16 | Omepaunii nag rpadamm. [onosuenns rpacda. [IpencraBnenns rpadis. 2
Matpunusa cymikHOCTi. MaTpulis 1HIUACHTHOCTI, CIUCOK CYMIXHOCTI.
[aBapiantu TpadiB. MapmpyTy, JaHIIOTH, OUKIH. JleMa mpo icHyBaHHS
npocroro jaHuora. KapkacHi ngepesa

17 | AnropurMu Ha rpadax. AJrOpUTM MOLIYKY B HIMPUHY.AJITOPUTM HOLIYKY 2
B noBxuHy. [loOymoBa kapkacHoro nepesa rpada. Ilepmanent matpuii
CYMIXKHOCTI JBOJIOJIBHOTO I'pada Ta KUIbKICTh JOCKOHAIUX MapOCHOTydeHb.
AnroputMm JlelikcTpu.

Pa3zom 3a nepmmii cemecTp: 34
5.2. 3MicT NpaKTHYHHUX 3aHATH
Ne TeMa NPaAaKTUYHOTO 3aHATTHA KinbkicTb
3/1 [epumii cemectp rOANH

1 Po3B’s3yBaHHs 3a/1a4 3 TEOPii MHOXKHH Ta BiTHOIIIEHb 2
2 Po3B’s13yBaHHs 337124 3 TeOpii MHOXHH Ta BiIHOLIEHb. TecTOBUI KOHTPOJIb. 2
3 Po3B’sa3yBaHHsI 3a/1a4 3 TEOpii MHOXKHH Ta BITHOLIEHb 2
4 Po3B’s13yBaHH 337a4 3 TeOpii MHOXHH Ta BIIHOIIECHb 2
5 Po3B’sa3yBaHHs 3a/1a4 3 Teopii MHOXKHH Ta BigHoeHb KoHTposibHA poboTa 2
6 Po3B’s13yBaHH 33124 Ha BiJOOpakeHHs 1 QyHKIII. 2
7 Po3B’s13yBaHHs 3a71a4 3 OCHOB MAaTEMAaTHYHOI JIOT1KH 2
8 Po3B’s3yBaHHs 3a/1a4 3 OCHOB MaT€MaTUYHOI JIOTIKU 2
9 Po3B’s13yBaHHs 33aj1a4 3 OCHOB MaTeMaTu4Hoi Jioriku KoHTposibHa poboTa 2
10 Po3B’sa3yBaHHs 3a/1a4 3 KOMOIHaTOPUKH 2
11 Po3B’s13yBaHHA 3371a4 3 KOMOIHATOPUKH 2
12 Po3B’a3yBaHHs 3a/1a4 3 KOMOIHAaTOPUKH. 2
13 Po3B’s13yBaHHA 3371a4 3 KOMOIHATOPUKH 2
14 Po3B’s13yBanHs 3a1a4 3 koMOiHatopuku KoHtpoasHa poboTa 2
15 Po3B’si3yBanHs 3a1a4 3 Teopii rpadis 2
16 Po3B’s13yBaHHs 335124 3 Teopii rpadin 2
17 Po3B’si3yBanHHs 3a1a4 3 Teopii rpadis. 2
Pa3om 3a | cemecTp 34




5.3 3micT camocTinHoI (iHAMBIQYyanbHOI) poboTun

Howmep trxHs 3MicT caMOCTiitHOT poOoTH K-t
TOJUH
Hepuwiuii cemecmp

1-2 OmpairoBanHst ~ JIeKIidHOrO  Martepiamy. IligroroBka 1o 10
MIPAKTUYHOTO 3aHSATTS.

3.4 OmparrroBaHHs JIEKIIHHOTO MaTepiany. IligroroBka mno 10
MPAKTUYHOTO 3aHSTTS.

5.6 OmpairoBanHs ﬂeKuiﬁﬂorp Matepiany. [TiqroroBka g0 10

MPaKTUYHOTO 3aHATTA. [[iAr0TOBKA O TECTOBOTO KOHTPOJIIO.

7.8 OmparrroBaHHs JIeKIIHHOTO MaTepiany. ITigroroBka no 10
MPAKTUYHOTO 3aHSTTSI.

OmparrroBanHs JIeKIIHHOTO MaTepiany. IligroroBka no 10
9-10 IPAKTUYHOTO 3aHSTTSL.

11-12 OmparrroBanHs JIeKIIHHOTO MaTepiany. IligroroBka no 10
MIPAKTUYHOTO 3aHSATTS.

13-14 OmnpauroBanHs JekiiifHoro marepiany. [liaroroska o 10
MIPAKTUYHOTO 3aHSATTS.

15-16 OmnpamroBanHs JekiifHoro marepiany. [liaroroska o 6
MIPAKTUYHOTO 3aHSATTS.

17 OmnpamoBanHs  JekuidHoro  Matepiamy. IliarotroBka 1o 6
MIPAKTUYHOTO 3aHSTTS.

Pa3om 3a 1-mii cemecTp 82

6. METOAN HABUAHHSA

[Tporiec HaBYAHHS 3 JUCIHUIUIIHA TPYHTYEThCS HAa BHKOPUCTAHHI TPAIUIIMHMX Ta CydacHUX
MeroxiB. [IpakTuuHI 3aHATTS MPOBOIATHCS 3 BUKOPUCTAHHAM 1H(POPMAIIIHHUX TEXHOJIOTIH 1 MalOTh 32
METYy — 3aCBOEHHS CTYJICHTAMU OCHOBHUX ITOHATH JIMCKPETHOI MATEMATHKHA Ta BCTAHOBJICHHS IXHBOTO
3B’S3KY 3 IPOTPaMyBaHHSIM.

7. ®OPMHU I METOAUN OUIHIOBAHHS PE3YJIbTATIB HABYAHHS

KoHTponb 3a 3aCBOEHHSM HaBYaJbHOIO Marepialy 3AIHCHIOETbCS Ha OCHOBI ITOTOYHOTO
KoHTpoito. [Ipu oliHIOBaHHI 3HaHb CTYJEHTIB 3A1MCHIOIOTHCS PI3HI 3acO0M KOHTPOJIIO, 30KpeMa
MOTOYHUI KOHTPOJIb (ONPALIOBAHHS TEOPETUYHOTO MaTepiaiy), TECTOBI 3aB/IaHHs, KOHTPOJIbHI POOOTH.

[TpoMIXHUI KOHTPOJIb, 110 MOJISITAa€ Y MEePEeBIPLI 3HAHb CTYACHTIB 110 TEMaM 3JIHCHIOETbCS Y
¢dopMi TeCTOBUX 3aB/IaHb.

OpepxaHi CTyA€HTOM OLIIHKH 111 YaC MOTOYHOI0, IPOMIXXHOTO KOHTPOJIIO HE MePe3qatoThCsl.

KosxHuit BuJ1 poOOTH OLIHIOETHCA 32 YOTUPHOAIbHOO MIKanoro. [1iIcyMKoBa OIliHKa 3a CeMecTp
BHCTABJISIETHCS 13 ypaxyBaHHSIM BCIX OIIHOK, OJIEPKAHUX CTYJACHTOM 3a CEMECTp Ta Pe3yJIbTaTiB 3aJiKYy.
Barosi xoeditieHTH 3MIHIOIOTHCS 3aJI€)KHO BiJl CTPYKTYPH AUCHIUTUTIHH.

Koxnuii Bu poOOTH 3 ITUCIUILTIHA OLIHIOETHCA 32 Yomupubdansnoro 1mkanow. CemecTpoBa
I1JICYMKOBA OI[IHKAa BU3HAYAETHCS SIK CEPETHRO3BAXKEHA 3 YCIX BUAIB HaBYAJIbHOT poOOTH, BUKOHAHMX 1
3MAaHUX MO3UMUGHO 3 BPAXyBaHHAM BaroBuX KoedimieHTiB. CTyneHT, KU HaOpaB MO3UTHBHUN
CepeHhO3BAXKEHUHN Oall 32 MOTOYHY poOOTY 1 HE 371aB MIJCYMKOBHI KOHTPOJBHUI 3aXi/, BBAKAECTHCS
HEBCTUTAIOUNM.

[Tpu ouiHIOBaHHI 3HaHb CTY/EHTIB 3/1MCHIOIOTHCS P13HI 3aCO0M KOHTPOIIIO, 30KpeMa MOTOUYHUN
KOHTPOJIb 31MCHIOEThCA MiJ] Yac MPaKTUYHUX 3aHATh, IPU YOMY BPAaXOBYIOTHCS Pi3HI BUAU POOOTH.
OxpeMo 3/11HCHIOETHCS. KOHTPOJIb 3 BUKOHAHHSM CaMOCTIHHOI Ta 1HIUBIAYalbHOI pOOOTH.



[Tpony1ieHe npakTHYHE 3aHATTS CTYACHT MOBUHEH BiANPALIOBATH Y BCTAHOBJICHUHN BUKJIaAayeM
TepMiH. [IpoTsirom cemecTpy CTyI€HT HOBUHEH OTPUMATH HE MEHIIE 4 OI[IHOK Ha MPAKTUYHUX 3aHSTTAX.

[Tpu ouiHIOBaHHI 3HaHb CTY/ICHTIB BUKJIA/1a4 KEPYETHCS TAKUMHU KPUTEPIIMHU.

O1iHKY ,,BIIMIHHO” OTPUMY€E CTYACHT 3a INIMOOKE 1 IMOBHE OMaHyBaHHS 3MICTy HaBYaJIbHOTO
MaTepiaily, B SKOMY BiH JIETKO OPI€HTY€ThCS, MOHATIHHOTO amapaTy, 3a YMIHHS 3B’SI3yBaTd TEOPIiiO 3
MIPAKTUKOIO, BUPIIIYBATH MPAaKTUYHI 3aBJIaHHS, BUCJIOBIIOBATH 1 OOTPYHTOBYBATH CBOI CYIKEHHS 1
KOHCTPYKTHBHI pilieHHs. BiqMiHHa OIiHKA miependadae rpaMOTHHM, JIOTIYHUI BUKIIA] BIINOBIAL (K B
YCHIHN, TaK 1 B MUCbMOBIH (hopmi), IKICHE 30BHIIITHE 0(OPMIICHHS.

OuiHky ,,00pe” OTpUMY€E CTYICHT 3a MOBHE 3aCBOEHHS HABYAJIBLHOTO MaTepiaiy, BOJOIIHHA
MOHATIHHUM arapaTroM, OPi€EHTYBAaHHS B BMBUCHOMY MaTepiaji, CBiJIOME BHUKOPHCTAHHS 3HAHb IS
BHPIIICHHS TPAKTUYHUX 3aBJIaHb, TPAMOTHU BUKJIAJ] BIAMOBI/, ajie y 3MicT1 1 ¢GopMi BIAMOBIII MaIx
MiCIle OKpeMi HEeTOYHOCTI (MOXHOKM), HEeUiTKi (hOpMyIIOBaHHS 3aKOHOMipHOCTEH Tomio. BinmoBins
CTyJeHTa Ma€e OyAyBaTUCh HA OCHOBI CAMOCTIHHOTO MUCJICHHS.

Omninky "3a70BUTBHO" 3aCIyroBy€ CTYJCHT, SKH BUSBUB 3HAHHS OCHOBHOTO HaBYAJIbHO-
MIPOTrpaMHOTO MaTepiary B 00cs31, HEOOXiAHOMY JUIS IMOJAIBIIIOr0 HABYAHHS Ta IPAKTUYHOT IsITEHOCTI
3a mpodeci€lo, MO CIPABISETHCA 3 BUKOHAHHAM NMPAKTUYHUX 3aBJIaHb, Iepe0adeHnx Mporpamoio.

Ouinku "3a00BUIBHO" 3aCIYTOBY€ CTYICHT 32 HETIOBHE ONaHYBaHHS MPOTPaMHOI0 MaTepiaiy.

Ominka ,,He33/10BUTBHO” BUCTABISIETHCS, KOJIM CTYICHT Ma€ po3pi3HeH1, 0e3CUCTeMHI 3HAHHSI, HE
BMi€ BUJUISITH TOJIOBHE 1 JPYTOPsAHE, AOMYCKAEThCS MOMIIOK y BH3HAUYEHHI MOHSTh, MEPEKpydye iX
3MICT, XaOTHYHO 1 HEBIIEBHEHO BUKJIA/Ia€ MaTepial, He MOYKE BUKOPHCTOBYBATH 3HAHHS MPU BUPIIICHH]
MPAKTUYHUX 3aBJaHb.

Ha ocHOBI pe3ynbTaTiB TOTOYHOTO KOHTPOJIIO BHCTABIISETHCS IM1ICYMKOBA CEMECTPOBA OIiHKA.

CTpyKTypyBaHHS JUCHUIJIIHU 32 BUIaMHU POOIT i OiHIOBAHHS Pe3yJIbTATIB HABYAHHS
CTY/€HTIB JIeHHOI ()OPMH HABYAHHSA Y ceMeCTPi 3a BaroBuMu koedimieHrammn

Camocriiina, CemecTpoBHil KOHTPOIb
AynutopHa podoTta IHAMBiTyaTbHA P p
pobota
1 cemecmp
KoHTponbHi poboTn Tectu [pakTiyHi icIuT
3aHATTS

1 | 2 | 3 J4] 1] 273

BK 0,4 0.1 0.1 0.4

[TlincymkoBa cemecTpoBa OIliHKa 3a HalllOHaIbHOIO ImKajmolo 1 mkanoro €EKTC
BCTaHOBJIIOETHCS B ABTOMATH30BAHOMY PEXHMI MICIs BHECEHHS YCIX OLIHOK JO0 €JEeKTPOHHOIO
KypHaiy. [Ipy 1poMy 3a BITUM3HSHOIO LIKAJOK CTaBUTHCS «3apaxoBaHo», a 3a mkanorwo €KTC —
OyKBeHeE IMO3HA4YEHHS OL[IHKH, 1110 BiJOBiJja€ HaOpaHil CTYAEHTOM KiJIbKOCTI OaiB.

ChiBBigHOIIEeHHSA BiTYN3HAHOI IIKAJIN OMiHIOBAHHA i IIKan oninoBanHsa CKTC

Ouinka | IHTepBanbHa . .
EKTC | mxana Gais BiTunsnsna ominka
A 4,75-5,00 5 Biominno — l'"J'II/I60'Ke i TIOBHE OTIAHYBAHHS HABYATLHOTO marepiainy i
BHSIBJICHHS BiJIITOBITHUX YMiHb Ta HABUKIB
B 425474 4 /lobpe — TOBHE 3HAHHSA HaBYAJbHOI'O MaTepialy 3 KUIbKOMa
HE3HAYHUMHU ITOMITKaMHU
c 3.75-4.24 4 /Jlobpe — B 3aranbHOMY TIpaBWIbHA BINOBIIF 3 JBOMa-TpbOMa
CYTTEBUMH TIOMITKAMH
D 395374 3 3a006i1bHO0 — HETIOBHE OTaHYBAHHS MPOrpaMHOro MaTepiary, ajie
’ ' JIOCTaTHE JJIsl IPAaKTUYHOI JisTTBHOCTI 3a Mpogeciero
E 3,00-3,24 3 3aooginbno — HEMOBHE ONAHYBAHHS IPOrPaMHOro Marepiaty, 1o
3aJI0BOJIbHSIE MiHIMAJIbHI KpUTEPIii OIlIHIOBAHHS
FX 2,00-2,99 2 | He3a008inibHo — 63CUCTEMHICTh OJICPYKAHUX 3HAHb 1 HEMOXKIIUBICTh




IIPOAOBKUTH HaBUAHHSA 6e3 JO0AAaTKOBHX 3HAHb 3 III/ICI_[I/IHJIiHI/I

F 0,00-1,99 2

He3aoosinbno — HeOOX1HA cepii03HA MOJaNbIIa poOOTa 1 TOBTOPHE
BUBYEHHS JUCIAILUIIHU

BOoo~Nook~wNE

42.

43.
44,
45,
46.
47.

8. IMTAHHA 1JIsA CAMOKOHTPOJIIO

MHoxuHa, criocoOu 3aJaHHs MHOXKIHH.

AKCIOMH T€Opii MHOXKHH.

[TigmuOX)MHU. KpuTepiit piBHOCTI MHOXKHH.

CreniHb MHOXXMHH Ta HOTO MOTYXKHICTD.

Ormeparii HaJu MHOKMHAMU Ta iXHI BJIaCTUBOCTI.

Kpyru Eitnepa ta giarpamu Benna

Anre6pa MuoxuH. JlekapTiB 10OYTOK MHOXHH Ta HOT'0 BIACTUBOCTI.
Oneparii Haj OiIHAPHUMHE BiTHOIICHHSIMH.

CrnemnianpHi OiHApHI  BiTHOIICHHS Ta IXHI KPHUTEPIii.

. TpaH3uTHBHE 3aMHUKAHHS BIAHOIICHHS

. CumerpuuHe Ta pedIeKCHBHE 3aMUKAHHSI BiTHOIICHHS.

. BiiHOILIIEHHS €KBIBAJIEHTHOCTI Ta HOr0 BJIACTHUBOCTI.

. BitHOIIEHHS TOPSIIKY Ta HOTO BJIIACTUBOCTI.

. Jlekcukorpadigamii mopsaok. [Ipukmagm.

. ExcTpemanbHi e1eMeHTH 4aCTKOBO BIOPSAKOBAHUX MHOKHH.
. BinoOpaskeHHs, 0O3HAYEHHS Ta OCHOBHI BJIACTHBOCTI

. @ynkiii. O3Ha4eHHS Ta OCHOBHI BIACTHBOCTI.

. Kommosuitist BiqoOpakeHb Ta ii BIIaCTHBOCTI.

. IH'ekTHBHE, CIOp'€KTUBHE BiOOPaKEHHS Ta 1X BJIACTHBOCTI.

. biekTuBHE Bi0OpaXkeHHs Ta HOro BiaacTUBOCTI. [Ipukiamuy.

. OGepHeHe BioOpaXeHHS Ta HOro BJIaCTHBOCTI.

. BucnoBiienns1, orepariii HaJi BUCIIOBICHHSIMHU.

. ®opmynu, TaOJIHI ICTHHHOCTI.

. TaBToOmIOTIi Ta IXHI BIACTHBOCTI.

. JloriyHO piBHOCHIIbHI (hOpMYIIH.

. bynesi QpyHkii.

. Bynesi pyHkIiit onHiel Ta TBOX 3MIHHHX.

. Anre6pa byms.

. Hopmansni popmu, KH® 1 IHD.

. Hockonam nHopmansHi popmu, JKHD 1 JIJTHD.

. [IpuHIIATT TBOICTOCTI.

. Anrebpa XKerankina.

. MeTroa MaTeMaTHYHOI 1HIYKITIi.

. Kom6inaropuxka. [IpaBuio cymu. [IpaBuio nooyTky.

. Kombinaropni 00'ekTH -- BUOIpKH, PO3MIIIIEHHS, CIIOJTYKH, TIEPECTAHOBKH.
. KombGinatopHi 00'ekTH -- BUOIPKH, PO3MIILIEHHS, CIIOJIYKH 3 TTOBTOPEHHSAM
. binom Hetorona. binomianbHi koeillieHTH Ta X BIACTUBOCTI.
. MynsTHHOMIaNbHA TEOpEMA.

. [IpyHIMIT BKITFOUEHHSI-BUKITIOUEHHSI.

. Crloyku 3 HOBTOPEHHSAM

. PekypeHTHi CIiBBITHOIIEHHS Ta PEKYPEHTHI PIBHSHHS.

®opmyna cknagHux BincoTkiB.Yucna dibonayui. @opmyna bine.Uucna Karanana.
JIiH1{HI OHOPITHI PEKYPEHTHI PIBHSIHHS.

JIiHiiHI HEOAHOPIIHI PEKYPEHTHI PiBHSIHHSL.

O3znauenns rpada. OcHOBHI TUIIH TpadiB.

PeGpa ta BepumHu rpada.

Jlema po pyKOCTHCKAHHS JJIsl IPOCTOTO Ta OPIEHTOBAHOTO rpada.

JlonmoBHEeHHS Tpada.

Onepauii Hag rpadamu.




48.
49,
50.
51,
52.

[IpencraBnenns rpadiB. MaTpuIls CyMi»)HOCTI.

[IpencraBnenus rpadis. MaTpuis iHIUISHTHOCTI, CIUCOK CYMIXKHOCTI.
I3omopdism rpadis. IaBapianTu rpadis. [Ipuknam.

MapupyTH, JJaHIIOTH, IUKIJIK. JIeMa 1po iCHYBaHHS ITPOCTOTrO JIAHITIOTA.
3B's13HICTh, KOMIIOHEHTH 3B'sI3HOCTI

9. METOANYHE 3ABE3ITEYEHHSA

OcBiTHI# TpolIeC 3 TUCHUILTIHU «JIUCKpeTHa MaTeMaTHKay IMOBHICTIO 1 B IOCTATHIN KUTBKOCTI
3a0e3neYeHUi HeoOXiJHOK HaBYaIbHO-METOJUYHOIO JIITEPATyPOIO.

JluckpeTHa MaTeMaTHKa : METOJMYHI BKa3iBKH J0 JIA0OPATOPHUX POOIT IS CTYICHTIB
cnemianbHOCTI 121 «IHkeHepis mporpamuoro 3abesneueHus» /JI.I1.beapatiok, I'.1. Benpatrok.—
XMmensHuIbKNH : XHY, 2023, 91~c.

10.

11.

12.

13.

14.

15.
16.

10. PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHA

Hikonwscrkuii FO.B. [luckperna maremaruka : miapyunuk / FO.B. Hikonbscekmii, B.B. [Taciunuk,
KO.M. lllep6una; 3a pen. B.B. [laciuanka. — 5-te Bua., BUNp. Ta q0moB. — JIbBIB : MarHodis-
2006, 2021. - 432 c.

Rosen K., Discrete Mathematics and Its Applications, 8th Edition, McGraw-Hill Education,
2018, 1118 pp

Kypapuak JIL.M. JluckperHa MareMaTHKa i IMPOTPAMICTIB: HaB4Y. MOCIOHHMK. — JIBbBIB:
Bunasuuntso JIpBiBcbKOI nomiTexHiky, 2019. — 420 c.

bazuneBuu JI.€., /luckpeTHa MaremMaTuka y npukiaaax i 3agavax, JIbsis, Umkukos, 2013 pik,-
487 c

banora C.I.,Jluckperna Marematuka. HaBuanehuii mociOHuk. —  Ykropom: IIIT
«AYTIOPIIAPK», 2021. — 124 c.

Jlomomixkna

Bbopucenko O.A. JluckpeTHa MaTeMaTHKa : MiIPYYHUK JUISL CTYI€HTIB BULIIMX HAaBYAJIbHUX
3aknaniB / O.A. bopucenko. — Cymu : YHiBepcureTchka kHura, 2019. — 255 c.

JluckperHa MaTeMaTrKa: IpakTUKyM : HaBu 11oci6. / O.C. Mansii, I.€. Tecaxk, I.1. KaBasnerp,
H.B. YapkoBchka. — JIbBiB : BumaBuuitso JIbBiBchKOi momitexHiku, 2016. — 212 c.

Kapnayx T.O. Komb6inaropuka. — K.: BIIL] "KuiBcbkuii yHiBepcutet", 2011.

Sridharan S., Balakrishnan R., (2019) Foundations of Discrete Mathematics with Algorithms
and Programming, CRC Press, 535 pp

Lewis H., Rachel Zax R.,(2019) Essential Discrete Mathematics for Computer Science,
Princeton University Press, 402 pp

Jenkyns, T., Stephenson, B., (2018)Fundamentals of discrete math for computer science: a
problem-solving primer, Springer, 516 pp

Liben-Nowell D., (2017) Discrete Mathematics for Computer Science, Wiley, 680pp

White, R. T., Ray, A. T. (2021). Practical Discrete Mathematics: Discover Math Principles that
Fuel Algorithms for Computer Science and Machine Learning with Python. Packt Publishing.
330p

Litvin, M., Litvin, G. (2019). Coding in Python and Elements of Discrete

Mathematics. (n.p.): Skylight Publishing. — 420 p

Junghenn, H. D. (2023). Discrete Mathematics with Coding, CRC Press. — 550 p

L. Bedratyuk, A. Bedratyuk, A new formula for the generating function of the numbers of
simple graphs, Comptes rendus de 1'Académie bulgare des Sciences, Tome 69, No 3, 2016,
p.259-268.



11. IH®GOPMAIIIIHI PECYPCH

1. MonynsHe cepenoBuine A HaBdaHHsA. JJoctyn mo pecypey: https://msn.khmnu.edu.ua.
2. Enextponna 6i0moTeka yHiBepcurety. JocTym mo pecypcey: http://library. khmnu.edu.ua
3. Penozurapiit XHY :https://elar.khmnu.edu.ua/home
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DISCRETE MATHEMATICS

Type of Discipline Compulsory

Level of Higher Education First (Bachelor's)
Language of Instruction Ukrainian, English
Semester 1

ECTS Credits 5

Course study mode Full-time (Daytime)

Learning outcomes. According to the Standard of higher education and the educational program, the
discipline must provide: competences: Ability to abstract thinking, analysis and synthesis. Ability to
apply fundamental and interdisciplinary knowledge to successfully solve software engineering tasks.
Ability to algorithmic and logical thinking.

Program learning outcomes: Know and apply relevant mathematical concepts, methods of domain,
system and object-oriented analysis and mathematical modeling for software development. Apply basic
mathematical concepts, mathematical modeling and algorithmizing in the professional sphere.

Course content. Sets and relations. Display and functions. Fundamentals of mathematical logic. Elements of
combinatorics. Graphs.

Planned academic activity: Lectures - 34 hours, practical classes - 34 hours, independent work - 112 hours,
together - 180 hours.

Teaching forms (methods): lectures (using methods of problem-based learning and visualization); practical
classes, independent work.

Assessment forms and methods: oral examination, testing, in-class assignments, written tests
Form of semester control: exam.

Educational resources:

1. Hikonbscekuit 10.B., ITaciunuk B.B., lllep6una KO.M. [{uckperna matemaruka: Ilinpyynuk. —
JI.: «Marnoumis [Tmrocy. — 2021. — 432 c.

2. XKypaBuak JL.M. JluckperHa maTeMaTHKa Ui IMPOrpaMicTiB: HaB4. MOCiOHMK. — JIbBIiB:
Buaasuuntso JIbBiBchkoi momitexniku, 2019. — 420 c.

3. bazunesuy JI.€., JluckpeTrna maremarrka y mpukianax i 3agavax, JIesis, Ymwkukos, 2013 pik,-
487 ¢

4. Sridharan S., Balakrishnan R., Foundations of Discrete Mathematics with Algorithms and

Programming, CRC Press, 2019, 535 pp

5. Rosen K., Discrete Mathematics and Its Applications, 8th Edition, McGraw-Hill Education,
2018, 1118 pp

6. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.

7. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.

Lecturer: D.Sc., Professor Bedratyuk L.P.



3. EXPLANATORY NOTE

The discipline "Discrete Mathematics™ is one of the disciplines of general training and occupies a leading
place in the training of specialists of the "bachelor" educational level under the educational and
professional program "Software Engineering"”.

The purpose of the discipline . On mastering the basic concepts of discrete mathematics and establishing
their connection with programming

Subject of discipline . Discrete objects that arise in the process of modeling subject areas

Tasks of the discipline. To provide students with knowledge and practical skills from sections of discrete
mathematics, to be able to formulate and prove the main results of these sections. In the course of
practical classes, students must acquire the skills to solve typical problems.

According to the Standard of higher education and the educational program, the discipline must ensure:

Integral competence

Ability to solve complex, specialised tasks or practical problems in software engineering, characterised
by complexity and uncertainty of conditions, using information technology theories and methods
General competences:

GC1. Ability to abstract thinking, analysis and synthesis.

GC2. Ability to apply knowledge in practical situations.

GC5. Ability to learn and master modern knowledge.

Professional competences.

PC8. Ability to apply fundamental and interdisciplinary knowledge to successfully solve software
engineering tasks

PC14. Ability to algorithmic and logical thinking .

Program learning outcomes

PLO1 Analyze, purposefully search for and select information and reference resources and knowledge
necessary for solving professional tasks, taking into account modern achievements of science and
technology.

PLOS. Know and apply relevant mathematical concepts, methods of domain, system and object-
oriented analysis and mathematical modeling for software development

Learning outcomes . A student who has successfully completed the study of the discipline must:
skillfully use the conceptual apparatus of discrete mathematics to develop algorithms; to determine what
properties certain discrete objects have, together with the functions, operations, and relations assigned
to them; be able to perform operations on discrete objects ; characterize and classify discrete objects; build
discrete objects that satisfy predetermined properties; to be able to use the apparatus of discrete
mathematics for formalization and modeling of the subject area; use the symbols of discrete mathematics
to express quantitative and qualitative relations of discrete objects.

Discipline Policy. The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the
educational process, the educational program, and the curriculum. Students are required to attend
lectures, practical classes, laboratory work, etc., according to the schedule, not to be late for classes, and
to complete all tasks and checkpoints according to the schedule. Missed practical classes and laboratory
work must be independently completed by the student in full and reported to the instructor no later than
one week before the next assessment. For practical classes and laboratory work, students must prepare
on the relevant topic and demonstrate active participation. Knowledge acquired by an individual in the
discipline or its specific sections through informal education is credited according to the Regulation on
the procedure for transferring learning outcomes and determining academic differences at KhNU.



4 . COURSE CREDIT STRUCTURE

The number of hours allocated to:
Topic name Practical IW
Lectures L Together
training
Topic 1. Sets and relations. 10 10 24 44
Topic 2. Maps and functions. 2 2 6 10
Topic 3. Fundamentals of mathematical logic. 6 6 14 26
Topic 4. Elements of combinatorics. 8 8 18 34
Topic 5. Graphs. 8 8 20 36
Together for the first semester 34 34 82 150
5. COURSE PROGRAM
5.1. Content of lectures
Lecture List of topics of lectures, their annotations Number of
number First semester hours

1 Sets, ways of setting the set. Logical symbols. Axioms of set theory. 2
Subsets. Criterion of equality of sets. The degree of the set and its power.

2 Operations on sets and their properties. Affiliation diagrams. Euler 2
circles and Venn diagrams. Algebra Sets. Proof of identities. Systems of
sets.

3 Cartesian product of sets. Relation. Binary relations. Operations on 2
binary relations. Multiplication ratio and properties of multiplication.

4 Special binary relations and their properties. Symmetric, asymmetric, 2
transitive, reflexive, antireflexive relations. Transitive closure of the
relation. Symmetrical and reflexive closure of the relation.

5 Equivalence and order relations, their properties. Equivalence 2
relations, equivalence classes, factorization. Order relation and its
properties. Lexicographic order. Extremal elements of partially ordered
sets.

6 Mapping, mapping types and basic properties. Definition and main 2
properties. Composition of reflections and its properties. Injective,
surjective mapping and their properties. Biobjective mapping and its
properties. Inverse mapping and its properties.

7 Expressions, operations on expressions. Formulas, truth tables. 2
Tautologies and their properties. Logically equivalent formulas.

8 Boolean functions. Boolean functions of one and two variables. Boolean 2
algebra.

9 Normal forms. KNF and DNF. Perfect normal forms, DKNF and DDNF. 2

10 Combinatorics. Sum rule. Product rule. ~ Combinatorial ~ objects - 2
samples, placement, connections, permutations.

11 Binomial coefficients and their properties. Newton's binomial. Identities 2
for binomial coefficients. Pascal's triangle. Luke's theorem. Multinomial
theorem. Compounds with repetition. The number of integer solutions of
linear equations.

12 Recurrent relations and recurrent equations. The compound interest 2




formula. Fibonacci numbers. Binet's formula. Catalan numbers. Linear
homogeneous recurrent equations.

13 Generating functions . Basic concepts. Proof of identities and solution of 2
recurrent equations. Generating functions as a universal way of finding
combinatorial numbers

14 Basic concepts of graph theory. Definition of graph. Basic types of 2
graphs. Edges and vertices of the graph. A handshake lemma for a simple
and directed graph. Enumeration of all simple graphs with four vertices

15 Special types of graphs . Bipartite graphs. Criterion of two parts. The 2
sequence of powers of a graph. Graphic sequence. The  Erdesh-

Galai theorem and Havel's theorem. Connected graphs. Euler and Hamilton
graphs. Planar graphs.

16 Operations on graphs. Completion of the graph. Representation of 2
graphs. Adjacency matrix. Incidence matrix, adjacency list. Graph
invariants. Routes, chains, cycles. Lemma on the existence of a simple
chain. Frame trees

17 Algorithms on graphs. Search algorithm in width. Search algorithm in 2
length. Construction of a skeleton graph tree. The permanent of the
adjacency matrix of a bipartite graph and the number of perfect pairs.
Dijkstra's algorithm.

Total for the first semester: 34
5.2. Content of practical classes

No Topic of practical lesson Number

sip First semester of hours
1 Solving problems from the theory of sets and relations 2
2 Solving problems from the theory of sets and relations. Test control. 2
3 Solving problems from the theory of sets and relations 2
4 Solving problems from the theory of sets and relations 2
5 Solving problems from the theory of sets and relations Control work 2
6 Solving problems on display and functions. 2
7 Solving problems from the basics of mathematical logic 2
8 Solving problems from the basics of mathematical logic 2
9 Solving problems from the basics of mathematical logic Control work 2
10 Solving combinatorics problems 2
11 Solving combinatorics problems 2
12 Solving combinatorics problems. 2
13 Solving combinatorics problems 2
14 Solving combinatorics problems Control work 2
15 Solving problems in graph theory 2
16 Solving problems in graph theory 2
17 Solving problems in graph theory. 2
Together for the 1st semester 34




5.3 Content of independent (individual) work

Number of the Content of independent work How many
week hours
First semester

1-2 Processing of lecture material. Preparation for practical training. 10

3-4 Processing of lecture material. Preparation for practical training. 10

5.6 Processing of lecture material. Preparation for practical training. 10

Preparation for test control.

7.8 Processing of lecture material. Preparation for practical training. 10
9-10 Processing of lecture material. Preparation for practical training. 10
11-12 Processing of lecture material. Preparation for practical training. 10
13-14 Processing of lecture material. Preparation for practical training. 10
15-16 Processing of lecture material. Preparation for practical training.

17 Processing of lecture material. Preparation for practical training.

Preparation for test control.
Together for the 1st semester 82

6. TEACHING METHODS

The process of teaching in the discipline is based on the use of traditional and modern methods.
Practical classes are conducted with the use of information technologies and have the goal of students
mastering the basic concepts of discrete mathematics and establishing their connection with programming

7. ASSESSMENT FORMS AND METHODS

Control over learning material is carried out on the basis of current control. When evaluating
students' knowledge, various means of control are implemented, in particular, current control (processing
of theoretical material), test tasks, control works.

Intermediate control, which consists in checking the knowledge of students on topics, is carried
out in the form of test tasks.

The grades received by the student during the current, intermediate control are not transferred.

Each type of work is evaluated on a four-point scale. The final grade for the semester is issued
taking into account all the grades received by the student for the semester and the results of the
assessment. Weighting factors vary depending on the structure of the discipline.

Each type of work in the discipline is evaluated on a four-point scale. The semester final grade
is defined as a weighted average of all types of academic work completed and passed positively , taking
into account the weighting factors . A student who scored a positive weighted average score for the
current work and did not pass the final test is considered to have failed.

When assessing students' knowledge, various means of control are carried out, in particular,
current control is carried out during practical classes, taking into account different types of work.
Independent and individual work is monitored separately.



The student must make up the missed practical session within the deadline set by the teacher.
During the semester, the student must receive at least 4 grades in practical classes.

When evaluating students' knowledge, the teacher is guided by the following criteria.

The grade "excellent” is given to the student for deep and complete mastery of the content of the
educational material, in which he can easily navigate, conceptual apparatus, for the ability to connect
theory with practice, solve practical tasks, express and justify his judgments and constructive decisions.
An excellent assessment implies a competent, logical presentation of the answer (both orally and in
writing), high-quality external design.

A student receives a grade of "good" for complete assimilation of the educational material,
mastery of the conceptual apparatus, orientation in the studied material, conscious use of knowledge to
solve practical tasks, competent presentation of the answer, but in the content and form of the answer
there were some inaccuracies (errors), unclear formulations of laws, etc. The student's answer should be
based on independent thinking.

"satisfactory" grade is awarded to a student who has demonstrated knowledge of the basic
curriculum material to the extent necessary for further study and practical work in a profession that copes
with the implementation of practical tasks provided for by the program.

"satisfactory" grade for incomplete mastery of the program material.

The grade "unsatisfactory™ is assigned when the student has scattered, unsystematic knowledge,
does not know how to distinguish the main and secondary, makes mistakes in the definition of concepts,
distorts their meaning, presents the material chaotically and uncertainly, cannot use knowledge when
solving practical tasks.

Based on the results of the current control, a final semester grade is issued.

Structuring the course by types of work and assessing learning outcomes
for full-time students in the semester according to weighing coefficients

. Independent, Semester control
Auditory work individual work
1 semester
Control works Tests Practical training | Preparation for exam
practical classes
1 | 2 | 3 J4]l 1] 2] 3
0.4 0.1 0.1 0.4

The final semester grade according to the national scale and the ECTS scale is set in an
automated mode after entering all grades into the electronic journal. At the same time, according to the
national scale, "credited" is indicated , and according to the ECTS scale, the letter designation of the
grade corresponding to the number of points scored by the student.

Correspondence of the national and ECTS grading scales

ECTS | Institutiona | Institutiona Assessment criteria
grade | | score scale | grade
A 4,75-5,00 5 Excellent — deep and complete mastery of educational
material and demonstrating relevant skills and abilities.
B 4,25-4,74 4 Good — complete knowledge of the material with a few

minor errors.

C 3,75-4,24 4 § Good — correct answer in general with two to three
8 | significant errors.
D 3,25-3,74 3 Satisfactory — incomplete mastery of the program material
but sufficient for practical activities in the professional
field.

E 3.00-3,24 3 Satisfactory — incomplete mastery of the program material




that meets the minimum assessment criteria.

FX 2,00-2,99 Unsatisfactory — unsystematic knowledge and inability to
- | continue studies without additional knowledge of the
=2 | course.

F 0,00-1,99 Vi Unsatisfactory — serious further work is needed and the
course is to be retaken.
8. QUESTIONS FOR STUDENTS’ SELF-CONTROL

1. Sets, methods of setting plural.

2. Axioms of set theory.

3. Subsets. Criterion of equality of sets.

4. The degree of the set and its power.

5. Operations on sets and their properties.

6. Euler circles and Venn diagrams

7. Algebra Sets. Cartesian product of sets and its properties.

8. Operations on binary relations.

9. Special binary relations and their criteria.

42.

43.
44,

45

. Transitive closure of the relation

. Symmetrical and reflexive closure of the relation.

. Equivalence relation and its properties.

. Order relation and its properties.

. Lexicographic order. Examples.

. Extremal elements of partially ordered sets.

. Mapping, definitions and basic properties

. Functions. Definition and main properties.

. Composition of reflections and its properties.

. Injective, surjective mapping and their properties.

. Biobjective mapping and its properties. Examples.

. Inverse mapping and its properties.

. Expressions, operations on expressions.

. Formulas, truth tables.

. Tautologies and their properties.

. Logically equivalent formulas.

. Boolean functions.

. Boolean functions of one and two variables.

. Boolean algebra.

. Normal forms, KNF and DNF.

. Perfect normal forms, DKNF and DDNF.

. The principle of duality.

. Zhegalkin Algebra.

. Method of mathematical induction.

. Combinatorics. Sum rule. Product rule.

. Combinatorial objects -- samples, placement, connections, permutations.
. Combinatorial objects -- samples, placement, compounds with repetition
. Newton's binomial. Binomial coefficients and their properties.
. Multinomial theorem.

. The inclusion-exclusion principle.

. Compounds with repetition

. Recurrent relations and recurrent equations.

Compound interest formula. Fibonacci numbers. Binet's formula. Catalan's numbers.
Linear homogeneous recurrent equations.

Linear inhomogeneous recurrent equations.

Definition of graph. Basic types of graphs.

Edges and vertices of the graph.

. A handshake lemma for a simple and directed graph.




46.
47.
48.
49,
50.
51.
52.

Completion of the graph.

Operations on graphs.

Representation of graphs. Adjacency matrix.

Representation of graphs. Incidence matrix, adjacency list.
Isomorphism of graphs. Graph invariants. Examples.

Routes, chains, cycles. Lemma on the existence of a simple chain.
Connectivity, components of connectivity

9. TEACHING AND LEARNING MATERIALS

The educational process in the discipline "Discrete Mathematics" is fully and sufficiently provided
with the necessary educational and methodical literature.
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11.
12.
13.
14.

15.
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