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XapkiBchbkul HaiioHanbHUM yHiBepcuteT iMeHi B.H. Kapasina
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“SATBEP’KY1O0”

[TpopekTop 3 HayKOBO-TIeIarori4yHO1

pobotu

20 p.

POBOYA ITPOI'PAMA HABYAJILHOI JUCIHUATIIIHNA
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OCBITHSI Iporpama Paniodizuka, 6iodizuka Ta KOMIT FOTEPHI CHCTEMH,
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BUJI JUCLIUILTIHA 000B’s13K0Ba

(060B’s13k0Ba / 32 BHOOPOM)
dakynpTeT paniodi3uku, O10MEIMYHOI eICKTPOHIKH Ta KOMIT FOTEPHHUX CUCTEM

2022_/ 2023 HaB4anbHUil pik



IIporpamy pekOMEHIOBaHO 10 3aTBEPKEHHS BUCHOIO pasoro GhakyiIbTeTy pamiodizuku, 6ioMeTnIHOl
€JICKTPOHIKH Ta KOMIT FOTEPHUX CHCTEM

22 munHs 2022 poky, npoTtokoit Ne 6.

PO3POBHUKU ITPOI'PAMMU: I'opobGuenko Oinbra OnekcanapiBHa, K.(.-M.H., TOIEHT Kadeapu
MOJIEKYJIIPHO1 Ta MEANYHOI 010 13UKH

[Iporpamy cxBajieHO Ha 3acijjaHH1 Kadeapu
MOJIEKYJISIPHOI Ta MearuuHoi 0iodi3uku dakyiasrery pagiodizuku, 0i0MEeIUYHOI eJEKTPOHIKU Ta
KOMII IOTEpHHUX CUCTEM XapKiBCLKOro HallloHadbpHOro yHiBepcurery imeni B.H. Kapasiga.

[Tporoxon Bix 19 mumas 2022 poky Ne 7

3aBimyBay kadeapu MOJEKYISIPHOI Ta MeANYHOT 010 i3UKU

bepect B.IIL.

(mipmmmmc) (mpi3BuILe Ta iHiI{iamm)

[Tporpamy moroKeHo 3 TapaHTOM OCBITHBO-TIpodeciitHol mporpamu: "Pamiodizuka, 6iodizuka
Ta KOMII FOTEepHi cuctemMu”

["apaHT ocBiTHBO-TIpOdeciiiHoi Mporpamu "Pagiodizuka, Oiodizuka Ta KOMI IOTEPHI CUCTEMH "

byrpum O.10.

(migmuc) (npizBuie Ta ininiaan)

[TporpaMy norop)keHo HayKOBO-METOAMYHOIO KOMICIEIO

daxyiapTeTy pagiodizuKU, 010MEANYHOI EJIEKTPOHIKYU Ta KOMIT FOTEPHUX CUCTEM
Ha3Ba (PaKyIbTETy, I 3100yBadiB BUIIOT OCBITH SKOTO BHKIIAAA€ThCS HABYAJIbHA AUCIIUTLIIHA

[Tpotokoun Bix 21 aumnus 2022 poky, npotokoi Ne 6.

["o10Ba HAyKOBO-METOUYHOI KOMICiT (hakynbTeTy pamiodizuku, 6i0MeIMYHOT eNeKTPOHIKH Ta
KOMI ' IOTEPHUX CUCTEM

Bbyrpum O. 10.
(miamnuc) (mpi3BuIE Ta 1HIIIAIN)




BCTYII

[Iporpama HaB4anpHOI aucHMILTiHM “‘/lMCKpeTHa MaTemaTuka’ CKJaJeHa BiAMOBIAHO 10
OCBITHBO-TIPO(DECiitHOT (OCBITHBO-HAYKOBOT) MPOTPAMH I ATOTOBKU

OakajaBpiB
(Ha3Ba piBHS BUIIO] OCBITH)

cnerianbHOCTi (Hanpsmy) 105 TMpuknagHa di3uky Ta HaHOMaTepialn
crienianizarii

1. Onuc HaBYAJIBLHOI TUCHUILTIHA

1.1. Mera BUKJIa/laHHSI HABYaJIbHOI TUCHUILIIHUA — (popMyBaHHS (yHIaMEHTAIbHUX 3HAHb
PO MPUHIMIIA POOOTH 3 MHOKHMHAMH, BIJTHOIICHHSIMHU, POOOTH 3 KOMOIHATOPHUMHU 00'€KTaMH,
KJIACUYHOIO HMOBIPHICTIO, OCBOEHHS CTyIE€HTaMu 0a30BUX 3HAHb ISl CIIPUMHSATTS HACTYMHUX
KypCiB B 00JIaCTI MaTEMaTHUYHOI Ta KOMIT'FOTEPHOI MiATOTOBKH.

1.2. OCHOBHUMHU 3aBJIaHHSIMU BHUBUYEHHS AMCLUMUILUIIHU € chopMyBaTu y 3100yBayiB BUIIOL
OCBITH HACTYIIHI 3arajbHi Ta ()axoBi KOMIIETEHTHOCTI:

3araabHi

1.3naHHs Ta po3yMiHHS IpeaMeTHOI obnacTi Ta po3ymiHHs npodeciiinoi aisubHOCTI.(3K-
2)

2.31aTHICTh TPOBEICHHS JOCIIKeHb Ha BiamoBigHoMy piBHi. (3K-6)

3.31aTHICTh BYMTHUCS 1 OBOJIOIBATH cydyacHuME 3HaHHIMH. (3K-7)

4.31aTHICTD 70 TONIYKY, 00poOJIeHHs Ta aHai3y iHpopmartii 3 pizaux mkepen. (3K-8)

5.3natHicTh nparroBatd aBToHoMHO. (3K-11)

®axoBi KOMIIETEHTHOCTI

1.3natHicTs Opatu y4acTb y po3poOui cxem (GI3MYHUX EKCIIEPHUMEHTIB Ta OOpaHHI
HEOOXiHOTO 00JIaHAHHS Ta IPUCTPOIB IS MPOBEACHHS eKcriepuMenTy. (DPK-5)

2.3n1aTHicTh OpaTH ydacTb y 0OpoOJeHHI Ta O(OpPMIIEHHI pPEe3yNbTaTiB E€KCIIEpUMEHTY.
(DK-6)

3.31aTHICTh BHUKOPUCTOBYBATH METOIM 1 3aCO0M TEOPETHYHOTO MJOCITIIKEHHS Ta
MaTEeMaTUYHOTO MOJICITIOBAHHS [UIst ONUCY (i3MyHMX 00'€KTiB, MPUCTPOIB Ta mporieciB. (PK-11)

OcHOBHI 3aBHaHHS BHBYEHHS [UCHUIUTIHM BKJIIOYAIOTh TaKOXX HACTYIHE: HaJIaTH
HEOOX1HUH 00cCsr 3HaHb 3 TeOopil MHOXKHUH, TEOpil BIJHOLIEHb, KOMOIHATOPUKH, KJIACHYHOI
HMOBipHOCTI, Teopii rpadis.

1.3. KinbkicTh KpenuTiB — 3.
1.4. 3aranpHa kineKicTh roguH — 90.

1.5. XapakTepucTuka HaBYaIbHO1 AUCIUTIITIHU
3a BuOopom
Jlenna ¢opma HaBuaHHS ‘ 3aoyHa (AucTaHUiiHa) popMa HaBYAHHS
Pix miaroroBku
2-it | -t
Cemectp
3-it | -t
Jlexii
16 rogx. \ roJ.
[IpakTiyHi, ceMiHapChKi 3aHATTS
32 ron. \ roJ.
JlaGopaTopHi 3aHATTS
roJ. roJ.
CamocriitHa poOoTa




42 ron. \ rom.
IHuBinyanbHi 3aBIaHHS
2 TO.I.

1.6. 3anaHoBaH1 pe3yIbTaTH HAaBYAHHS:

CTYZICHTH MAlOTh 3HATHM TEOPETUYHMN MaTepial 3 Kypcy — OCHOBHI BJIACTHBOCTI M
omepailii HaJl MHOXXMHAMH; OCHOBHI BJIACTUBOCTI ¥ omeparlii HaJa BiIHOIICHHSIMH, OCHOBHI
BJIACTUBOCTI ¥ omepauii HaJ KOMOIHATOPHHUMH O0'€KTaMH; MOHSTTS KJIACUYHOI WMOBIPHOCTI;
CHOBHI BJIACTUBOCTI U omepailii Haja rpadamu;

CTYJCHTH MAarOTh BMITH PO3B’S3yBaTH 3a/1aui 3 BUKOPUCTAHHSM OCHOBHHX BIIACTHBOCTEH
1 omepamii HaJ MHOXHHAMHU 1 BIIHOLIEHHSMH; PO3B’SA3YBaTH 3ajladyi 3 BUKOPHCTAHHSIM
KOMOIHATOPHUX O0'€KTiB; pPO3pPAaxOBYBaTH KIACHYHY WMOBIPHICTb, PpO3B’SI3yBaTH 3ajadi 3
3aCTOCYBaHHSM rpadis.

[IporpamMHi pe3yabTaTH HABUAHHS, 110 3a0€3MEUYIOTHCS JUCIUTIIIHOKO:

1. TToka3yBaTu 3HaHHS B rajqy3i cy4acHoi npukiaanoi ¢isuku Ta Mmaremaruku. (ITPH-1)

2. 3actocoByBatu (i3W4YHI, MATEMATHYHI Ta KOMITHOTEPHI MOJENI JUIsl JOCIIDKCHHS
Gb13MUHUX ABUIL, MPUIAIIB 1 HAYKOeEMHUX TexHomorii. (ITPH7)

2. TeMaTnyHMil IJIAH HABYAJIBHOI JUCIHHUILIIHA
Po3zoin 1. Teopiss mnooxcun ma meopis 8i0HOULEHD .

Tema 1. Muoocunu.

[Monstrst MuoxuHU. CriocoOu 3ananHs MHOXUH. [Timmuoxunu. [Tapagokc Paccena.
['eomeTpuyHa iHTEpIpETaIliss MHOKUH, AiarpamMu Benna-Eiinepa. CkiHdeHi 1 HeCKIHUEH1
MHOHHH, TIOTYXXKHICTh MHOXHHH, OyJieaH MHOXXUHH, yHIiBepcyM. EKBIBaJICHTHICTP MHOXKHH.

Tema 2. Onepayii Ha0 MHOMICUHAMU.
Omneparii Hag MHOKMHAMHU — 00’ € THAHHSI, PI3HULSA, TIepeTuH. AnreOpa MHOHH. [Ipiopurer
ornepauiii B anredpi MHOKUH. MeTo/1 J0BEJIeHHS TOTOKHOCTEH anreOpy MHOKUH. ¥Y3arajJbHEHHS
orepariii HaJl MHOKHHaMHU.

Tema 3. Bionogionocmi, ghyHxyii ma 6i000pasicenHs..

[TonstTss BmopsinkoBaHOi mTapu U Bektopa. [IOHSATTA BIAMOBITHOCTI, BiMOOpa)KeHHS,
¢bynkuii. JlekapTis (mpsMuii) 10OYTOK MHOKHUH.

Tema 4. Bionowenus.

[Tonsatrs BigHomenns. Crocobu 3amanHHs BigHomieHb. Omeparlii Haj BiAHOIICHHSIMH.
BiactuBocTi BigHOoNIeHb. By BigHOIIEHD.

Po30in 2. Kombinamopuxka. I pagpu. Mamemamuuna nocika. bynesi ¢hynxyii.
Tema 5. Kombinamopuxa.

OcHoOBHI mpaBwia KOMOiHaTOpukH. Po3MmillleHHS Ta mepecTaHOBKH. Po3mimieHHS 3
MOBTOPEHHSIMH Ta MEPECTaHOBKH 3 MoBTOpeHHsMH. Kombinamii. KombiHawii 3 MOBTOPEHHSAMHU.
binom Hetorona. IloninomianbHi koedinienTu. Gopmyna BKIIOYEHb 1 BUKIIOUeHb. [ligpaxyHoK
nojid 3 BUKOPHUCTaHHSAM (opmyn KomOiHatopuku. KiacuuHe BH3HAu€HHS WMOBIPHOCTI
BUIIA/IKOBOI MOii.

Tema 6. ['pagu.

[Tonstts rpada. Ciocobu 3amanns rpadis. Creneni BepunH rpada. [3omopdizm rpadis.
[Tinrpadu. Onepanii Hax rpadamu. I'padu 1 OinapHi BiaHomenHs. [nax y rpadi.

Tema 1. Mamemamuuna nozika.
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[Monstrst Bucnosnenns. Jloriuni onepanii. CxianeHi BucnoBieHHs. @opmynu anredpu

BUCJIOBJIEHD. Ta0mMUId 1ICTUHHOCTI.

Tema 8. Bynesi ¢hyuxuyii.

Bynksi 3minHi. bynesi ¢ynkiii. 3akoHu i ToTOX)HOCTI OyseBoi anredpu. JloBeneHHs
3aKkoHiB OyneBoi anredpu. Criocobu 300paxkeHHs OyneBux (QyHKIIIH.

3. CTpyKTYypa HABYAJIbHOI TUCIUILTIHI

Ha3Bu po3aimiB i Tem KinpkicTs rogun
neHHa hopma 3ao4yHa (hopma
yCbOI'O y TOMY YHUCIIi yCbOI0 y TOMY YHUCII
aq | o | nab. | 1o, | c. a| o | nad. | 1O, | c.
p. p.
1 2 34| 5 6 7 8 9110 11 | 12 | 13
Po3zaia 1. Teopis MHOXMH Ta T€Opisl BITHOIICHb.
Tema 1. MHOXUHH. 11 2 |4 5
Tema 2. Oneparii Haf 12 2 |4 6
MHOKHHAMH.
Tema 3. 11 2 14 5
BinmoBinHOCTI,
byHKIIT Ta
BiTOOpaXeHHSI.
Tema 4. BigHomieHHs. 11 2 |4 5
Pazom 3a posuinom 1 45 8 |16 21
Po3nin 2. Kombinaropuka. ['padu. Marematnuna jorika. bynesi pynkuii.
Tema 5. 12 2 |4 6
Kombinatopuxka.
Tema 6. I'padu. 11 2 S
Tema 7. Marematnuna | 11 2 |4 5
JIOT1KA.
Tema 8. bynesi 11 2 |4 5
byHKIii.
Paszom 3a poznminmom 2 | 45 8 |16 21
Yeboro | 90 16 | 32 42
TOJUH
4. Temu ceMiHapcbKHX (IPAKTHYHHX, JA00OPATOPHUX) 3aHATH
No Ha3Ba Temu Kinbkicthb
3/m TOJIUH
Po3zaia 1. Teopis MHOXUH Ta TeOpisl BITHOIIEHB.
1 Tema 1. Muoxuuu. Po3B’s13aHHs 3a1a4. 3
2 Tewma 2. Onepartii Hax MHOKMHAMU. Po3B’s13aHHS 3a/1a4. 3
3 Tema 3. BiamosigHocti, (yHKIii Ta BimoOpaxeHHs. Po3B’s3aHHsS 4
3azad.
4 Tema 4. Bignomrensas. Po3B’s13aHus 3amay. 4
S5 | Konmponvna poooma 1. 2
Po3znin 2. Kombinaropuka. I'padu. Maremarnyna norika. bynesi gpynkuii.




6 Tewma 5. Kombinaropuka. Po3B’si3anns 3a1a4. 4
7 | Tema 6. I'pacu. Po3p’s3anns 3amay. 4
8 | Tema 7. MaremaTtuuna jorika. Po3B’s3aHHs 3a1a4. 4
9 | Tema 8. bynesi ¢ynkiii. Po3s’s3anns 3amad. 4
Pazom 32
5. 3aBaaHHs AJ19 caMOCTilHHOI po6oTH
Ne 3/ ‘ Buawm, 3micT caMocCTiiiHOT poOoTH ‘ KinpkicTs rogun
Po3pin 1. Teopiss MHOXHH Ta TE€Opis BiIHOIIEHD.
1 Tema 1. Muoxunu. Teopetnuni nutanHs. Po3B’si3aHHs 3a1a4. 5
2 Tema 2. Omepamii Hajg MHOXHHAMH. TeOpeTWYHI NUTAHHA. 6
Po3p’s13anng 3agau.
3 Tema 3. BignosigHocTi, GpyHKIii Ta BigoOpaxenHs. TeopeTnuni )
nuTaHHsa. Po3B’a3aHHS 3a7a4d.
4 Tema 4. Bignomenns. Teopernuyni nuTaHHsA. Po3B’s3aHHS 5
3a7ad4.
Poznin 2. KomGinatopuka. I'padu. MaremaTtnuna norika. bynesi ¢yHxiii.
5 Tema 5. KomOGinatopuka. Teopernyni nuranHs. BukoHaHHS 6
1HMBIAYaTbHOTO 3aB/IaHHS.
6 Tema 6. I'papu. Teopernuni nuranus. Po3s’s13aHHs 3a1a4. )
7 Tema 7. Maremarnuna iorika. Po3s’s13ands 3aa4. 5
8 Tema 8. byneBi ¢pynkuii. Teopernuni muranHs. Po3B’si3aHHs )
3aa4.
Pazom 42

6. InuBinyanbHi 3aB1aHHs
Po3paxynkoBo-Tpadiuna podota «IligpaxyHoK momii».

7. MeToau KOHTPOJIIO
KonTtponbna poboTa, i1HAMBIAyaIbHE 3aBJaHHs. PillieHHs 3a7a4 Ha MPAKTUUYHUX 3aHSITTIX
O1J1s1 TOIKM, BUKOHAHHS 3aB/IaHb JJIsl CAMOCTIHHOI pOOOTH.

8. Cxema HapaxyBaHH# 0aJiiB

3aiik BUCTABISAETHCA 32 KIJIBKICTIO OalliB, OTPUMAaHUX MPOTITOM CEMECTPY.

banu HapaxoBYIOThCS 32 pOOOTY Ha JISKIIHHUX Ta MPAKTHYHUX 3aHATTX (1 Oan 3a 2 roguHn
3aHSATh, 3araioM 24 Gaiu).

[anuBinyanbHe 3aBAaHHS (MakCHMallbHA OIlIHKA CKJagae 18 0aiiB) mpencTaBisSeThCs y
BUIJISII po3B’si3ky 9 3aBnaHb (2 6anu — BUYEPIHUEN Ta TOBHUIA (BiMiHHUIA) po3B’s130K, 1 6am —
HEMOBHHI po3B’s130K, 0 — pO3B’ 30K HEBIpHHI 200 BiJCyTHIiA).

KonTponbpHa pobota 1 oriHoeThcss MakcuMaabHO y 18 OaitiB 1 ckiamaeTscs 3 18 3aBmaHb,
NPaBUIBHUN PO3B’SI30K KOXKHOT'O 3 IKUX OILIHIOETHCS B 1 Oaul.

3amikoBa poOOTH MiCTUTh 2 TEOPETHYHHUX MUTAHHS Ta 2 33/a4i, sKi OIIHIOIOTHCS B 10 6amiB
Ko>kHEe. HacTKOBI BIJMOBIJI Ta PO3B’A3KH 33734 3HIKYIOTH OILIHKY JI0 MEHIIOI KUTBKOCTI OalliB
MPOMOPLIHHO TOMY, SIKY YaCTUHY BiJ] IOBHOI BiJIMOBiAl @00 OBHOT'O PO3B’SA3KY MICTUTH poOOTa
CTY/CHTA.

[ToTouHMiT KOHTPOJIb, CAMOCTIHiHA POo0OTa, IHAMBIAYaTbHI 3aBIAHHS
KonTtponpHa | InauBigyanbpHe 3amikoBa
Po3min 1 Po3min 2 poborTa, 3aBJaHHS, Pasom pobora

nependadeHa | nependaueHe

Cyma




HaBYAJIbHUM HaBYAJIbHUM
IUTAaHOM IUIAHOM
T1-T4 T5-T8 1
12 12 18 18 60 40 100
T1, T2 ... —TemMu po3aiiiB.

[Torounmii koHTponb: 24 Oamu B pamkax TemM T1-T8 mepenbaueHo 3a poOoTy Ha
BIJIMOBIIHUX JICKIIIMHUX Ta MPAKTUYHUX 3aHATTAX, 18 OaniB 3a HaMCaHHS KOHTPOJILHOT POOOTH,
18 6amniB 3a BUKOHAHHS 1HAWBIAYAIBHOTO 3aB/IaHHS.

IIxajna onmiHIOBaHHSA

Ominka
Cma OaiiB 3a BCI BH/IM HABYAIILHOT o ST DBHORO] 11151 IBOPIBHEBOI
JISIIBHOCTI IPOTATOM CEMECTPY pup KATH
IIKAJIX OLIHIOBAHHS .
OILlIHIOBAHHS
90 -100 BIIMIHHO

70-89 no0pe

: 3apaxoBaHO
50-69 3a0BUILHO
1-49 HE3a10BLIBHO HE 3apaxoBaHO

9. PexomenoBana Jiireparypa
OcHoBHa JiTepaTypa

1. Hixonbcbkuit 1O. B., Ilaciunuk B. B., llepbuna FKO. M. JluckpeTrHa mareMaruka:
[Minpyuynuk. / FO. B. Hikonscekuii, B. B. Ilaciuauk, 0. M. lllep6una. — JIpBiB: «Marnouis
2006», 2007. — 608 c.

2. Tpoxumuuk P. M. OcHoBu nuckperHoi marematuku: [Ipaktukym. / P. M. Tpoxumuuk. —
K.: MAVII, 2004. — 168 c.

3. bapnauos FO. M. ta in. [luckperna maremaruka: [linpyanuk. / FO. M. bapna4os Ta iH. —
K.: Buma mk., 2002. — 287 c.

4. boumapenko M.®., binoyc H.B., Pyrkac A.J. Kowmm'rotepHa amuckpeTHa
maremaTuka:Ilinpyunuk. — Xapkis.: «Kommnanis CMIT», 2004. — 480 c.

JonomizkHa Jiiteparypa

1. ®enopenko H.Jl. JluckperHa maTeMaTWKa: HaBYAJbHUNM TMOCIOHHMK Yy JIBOX YacTHUHAxX /
H.JI. ®enopenko Ta in. — Y. 1. — K.: KHYBA, 2014 — 104 c.

2. €Emernrs 0.0., TlapdeonoBa T.O. [luckperna wmaremaruka. HapuanpbHUIT TIOCIOHUK.
Bunanus 2-e, nonosueHe. — IToatasa: PBB ITYCKY, 2009. — 287 c.

3. SImuenko P.€. Jluckperna maremaruka. — K.: UerBepra xswiis, 2010. — 104 c.

4. Kapnayx T.O., CraBpoBcbkuii A.b. Berynm no auckperHoi marematuku. HapuanbHuit
nociOHuk. — K.: Bugasanuo-nonirpadiununii nentp "Kuiscekuii yHiBepcuret", 2006. — 113 c.

10. ITocunannas Ha iHdopmaniiini pecypcu B InTepHeri, Bigeo-jiekitii, iHine MeToauuHe
3a0e3meyeHHs

1. HuckperHa MaTeMaTHKa (xypc JEKIIHN).
https://www.youtube.com/watch?v=cvzv2xRxt58&Iist=PLhCN8H4P5LvgL jYPpnkjn
03Zz081J_3YW

2. Discrete Math taught by Dr. Trefor Bazett Covers: Logical Statements, Logical
Operations, Truth Tables, Sets, Functions, Relations, Proof Methods such as
Contrapositive, Contradiction and Induction, and Probability.
https://www.youtube.com/playlist?list=PLHXZ90QGMaxersk8fUxiUMSIx0DBgsK
ZS



https://www.youtube.com/watch?v=cvzv2xRxt58&list=PLhCN8H4P5LvgLjYPpnkjn03ZzO8IJ_3YW
https://www.youtube.com/watch?v=cvzv2xRxt58&list=PLhCN8H4P5LvgLjYPpnkjn03ZzO8IJ_3YW
https://www.youtube.com/playlist?list=PLHXZ9OQGMqxersk8fUxiUMSIx0DBqsKZS
https://www.youtube.com/playlist?list=PLHXZ9OQGMqxersk8fUxiUMSIx0DBqsKZS

3. Discrete Mathematics An Open Introduction, 3rd edition
http://discrete.openmathbooks.org/dmoi3.html

4. Discrete Mathematics Tutorial https://www.javatpoint.com/discrete-mathematics-
tutorial

5. What Is Discrete Math?
https://cse.buffalo.edu/~rapaport/191/S09/whatisdiscmath.html

6. Discrete Mathematics Tutorial
https://www.tutorialspoint.com/discrete_mathematics/index.htm

Kypcu ons oucmanyiiinozco nasuanus
1. Mathematical Thinking in Computer Science https://www.coursera.org/learn/what-is-a-proof
2. Discrete Mathematics https://www.coursera.org/learn/discrete-mathematics/home/welcome
3. Combinatorics and Probability https://www.coursera.org/learn/combinatorics



http://discrete.openmathbooks.org/dmoi3.html
https://www.javatpoint.com/discrete-mathematics-tutorial
https://www.javatpoint.com/discrete-mathematics-tutorial
https://cse.buffalo.edu/~rapaport/191/S09/whatisdiscmath.html
https://www.tutorialspoint.com/discrete_mathematics/index.htm
https://www.coursera.org/learn/what-is-a-proof
https://www.coursera.org/learn/discrete-mathematics/home/welcome
https://www.coursera.org/learn/combinatorics

