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1. OIUC HABYAJIbHOI ITUCHUILJITHA

XapakTepucTHKA HABYAJIbHOI

(ump 1 Ha3Ba)

HajimenyBaHHs I'any3b 3HaHb, cIENIAJBHICTD, TUCHHUILTIHA
NMOKa3HUKIB CTYNiHb BUILOI OCBITH
neHHa gpopma 3aouHa gopma
HAaBYaHHA HaBYaHHSA
I'any3b 3HaHB
. . 12 Indopmariiini TeXHOIOTI
Kinpkictb kpeauTiB — 7 bop HopmaTtusHa

TuxkHeBUX roauH 1JI5
JAEHHOI (popmMHU
HABYAHHA!
ayJIUTOPHUX — O
CaMOCTIHHOT poOOoTH
cTyneHTa — 6,67

CrymiHb BUIIOT OCBITHU:
OakanaBp

Mogynis — 1 Pik nixrorosku:
3ui 9 CrneniajbHicTh ) 5
MICTOBHX MOZYIIB — 121 InkeHepis mporpaMHOro
3a0e3rneueHHs Cemectp

BarajipHa KUIBKICTD (xox Ta HaliMEHYBAHHS CIICLIaTBHOCTI) " »

4-i ‘ 4-i
roju - 210

Jlexkmii
54 rop. ‘ 10 ron.

I[IpakTHuHi, ceMiHapCHKI

Jlabopartopni

36 roz. 8 roz.

Camocriiina po0oTa

120ron. | 192 rogn.

Buja koHTpOJIIO:
Ex3amen

IpumiTka.

CniBBiTHOIIEHHSI KIIBKOCTI TOJUH ayJUTOPHUX 3aHATH 10 CaMOCTIHHOI 1 1HIMBIAYyaJllbHOI POOOTH

CTaHOBUTH:

s neHHoi gpopmu HaByaHHs — 0,75
it 3a09HOi (hopmu HaBdarHs — 0,09




2. META TA 3ABJIAHHSI HABUAJIBHOI JUCLUIIITHA

2.1. Meror aucturiinu «JluckpetHi cTpykTypu» € GopMmyBaHHS y 3100yBada pPO3yMiHHS
OCHOB JMCKPETHOI MaTeMaTUKH, 0 € (QyHAaMEHTOM Uil PO3yMIHHS Ta PO3pOOKH aJrOpUTMIB,
CTPYKTYp JdaHuX, 0a3 JaHMX Ta KOMITIOTEPHUX MEpEeX, Ta 3M00yTTS MPAKTHYHUX HABHYOK
BUKOPUCTaHHA 0a30BUX JUCKPETHUX CTPYKTYP B MPAKTHYHHUX CUTYAI[iSIX SIK-TO poOOTa 3 MHOKWHAMH,
KOMOIHATOPHI 3a]1a4i, KOJAYBaHH Ta 3a7a4i Ha rpadax.

2.2. OCHOBHUMH 3aBJaHHIMH BUBYCHHS JTUCIHUILTIHU «JIUCKPETHI CTPYKTYpHU» €:

e po3rmsin  (PYHAAMEHTATBLHOTO TIOHSATTS MHOXKHUHHU, BIJHOIIEHh Ta OMmepamii 3
MHOXXHHAMH Ta EJIEMEHTaMH MHOYKHH;

® BHBYCHHS TOHATTS aireOpaiyHUX CTPYKTyp Ta iX THUIIB, 0OCOOJMBOCTEH OyJeBOi
anreOpH, JIOTTYHUX (PYHKIIN Ta JOTTYHOTO YHCICHHS;

® BHUBYCHHS OCHOB KOMOIHATOpUMKM Ta il 3aCTOCYBaHHI B NpPOTrpPaMyBaHHi, BHUBYEHHS
OPUHIUITB KOMYBaHHS Ta JBIHKOBOTO TIPEACTABICHHS pI3HUX THIIIB JaHHX,
ONTUMAJIbHE Ta 3aBAIOCTIMKe KOAYBaHHS,

e OmNaHyBaHHS OCHOB Teopii rpadiB Ta NpaKTUYHE 3aCTOCYBaHHS (PyHIaMEHTaIbHHUX
JITOPUTMIB Ha rpadax.

2.3. B pesympraTi oOnaHyBaHHS  JUCHUIUTIHM  CTYACHTH  OCBOIOIOTH  HACTYIIHI
KOMITETEHTHOCTI:

3a2a1bHi
e 3KO02 3nmaTHICTh 3aCTOCOBYBATH 3HAHHS y PAKTUYHUX CUTYAIiSX;

daxoesi

e CKO07 BosoainHs 3HaHHAMHU TIPO 1H(GOPMAIIIHHI MOl JaHUX, 3aTHICTh CTBOPIOBATH
nporpamMmHe 3a0e3neveHHs i 30epiranns, BU00yBaHHS Ta ONpAIlOBaHHS JaHUX;

e CKO8 3nmatHicTh 3aCTOCOBYBATH (PyHIAMEHTANbHI Ta MUKIWCUUIUTIHAPHI 3HAHHS JUIS
YCIIIITHOTO PO3B’sI3aHHSI 3aBJIaHb 1H)KEHEPil MPOrpaMHOro 3a0e3neueHHS;

e CK14 3ngaTHicTh 10 aATOPUTMIYHOTO Ta JIOTTYHOTO MUCIICHHS.

2.4. IIporpamHi pe3y/ibTaTH HABYAHHS OCBITHBOI IPOrpaMHU, IKUM BiAMOBIJA€ AUCHUILIIHA:

e [IPO5 3HnaTu i 3acTOCOBYBaTH BIIOBiJHI MaTeMaTU4HI MOHSATTS, METOIN JOMEHHOTO,
CHUCTEMHOTO 1 00’€KTHO-OPIEHTOBAHOTO aHAJI3y Ta MaTEMaTUYHOTO MOJCIIOBAHHS [IJIs
PO3pOOKHU MPOTpaMHOTO 3a0e3MeYeHHS;

e [IP06 YwminHsS BUOMpATH Ta BUKOPHCTOBYBATH BIAMOBIAHY 3aJadyli METOAOJIOTII0
CTBOPEHHS IIPOTPaMHOTO 3a0€3NeUeHHS;

e JIP13 3naTm 1 3acTOCOBYBaTH METOJIM PO3POOKH aJNTOPUTMIB, KOHCTPYIOBAHHS
MPOrPaMHOT0 3a0€3MeUeHHs Ta CTPYKTYp JaHUX 1 3HAHb.

B pe3ynbrari BUBUEHHS IUCHUIUIIHYU CTY/I€HTH IOBUHHI 3HAMU.

MOHATTS. MHOXKWHHU, MAaTEMAaTUYHUI OITUC BiTHOIICHD Ta ONepalliii 3 MHOKUHAMU;

BJIACTUBOCTI BIJJHOIIEHb MK €JIEMEHTaMU MHOXKHHU;

MOHATTS aNreOpaidHol CTPYKTYpH, TUIIH adredpaidHux CTPYKTYD;

OyneBi (QyHKIIIT Ta JIOTIYHE YUCIICHHS;

6a30Bi KOMOIHATOPHI 3aa4l, IPUHIMITK OLIHKU CKJIQJHOCTI aIrOPUTMIB;

OCHOBHM Teopii KOAYyBaHHs, CHOCOOM KOAYBaHHSA PI3HUX THUIMIB JaHUX, METOAU

ONITUMAITLHOTO Ta 3aBaJIOCTIHKOTO KOAYBaHHS;

® OCHOBU Teopii rpadiB, MOHATTS rpady, OpieHTOBaHOTO rpady, aepeBa, OlHAPHOIO
JiepeBa;

e (yHIaMEHTalIbHI aITOPUTMU Ha rpadax;



emimu.

BUKOPHCTOBYBAaTH MHOXKMHHU B MIPOTpaMax; BUPIIIYBaTH MPAKTUYHI 33/a4i 3 00poOKOI0
MHOXXVH;

BUKOPHCTOBYBATH JIOT1YHE YHCIICHHS B IPAKTUYHHUX CUTYAIIisIX;

PO3B’sA3yBaTH KOMOIHATOPHI 3aad4i, OB’ s13aH1 3 IepeOOpOM pi3HUX KOMOIHAIIHM TaHHX;
BUKOPHCTOBYBATH HA MPAKTHUI[l pi3HI CIOCOOM KOJYBaHHS JaHUX Ta aITOPUTMH
CTHCHEHHS JaHWX;

NPAIIOBATH 3 PI3HUMHU MPEJICTaBICHHIMHU IpadiB Ta JepeB;

BUKOPUCTOBYBATH (QyHJAMEHTAIbHI ITOPUTMHU Ha rpadax y MPaKTUYHUX CHTYaIlisX.

2.5. MKIMCUUIUTIHAPHI 3B’ I3KH

[Ipu BuBYEHHI IUCITUIUTIHM BUKOPHCTOBYIOTHCS 3HAHHS 3J00yBadiB 3 AUCHUILTIH «OCHOBH

IIpOrpaMyBaHHs», «AJIIFOPUTMH Ta CTPYKTYpHU AAaHUX», «Buia MareMaTukay.

3HaHHs, oAep)KaHi 3700yBayaMHM IpH BHUBYCHHI JUCIMIUIIHH, BUKOPUCTOBYIOTHCA IPH

BUBYEHHI ,Z[I/ICI_II/IHJ'IiH «YwucenpHi MCTOAMN, «be3meka nporpamM Ta IOaHHUX), «Cucremu MOTY4YHOI'O

THTETICKTY.

Bumoru 10 3HaHb Ta yMiHb BU3HAYAIOTHCS TaTy3€BUMHU CTaHAAPTaMU BUIIOI OCBITH Y KpaiHH.



3. IPOIT'PAMA HABYAJIbHOI JUCIIUILITHUA

3agikoBuii MmoayJasb 1 JIluckpeTHi cTpykTypHn

3microBuii Moaysb 1. MHOKHHM Ta ajredpaiuHi CTPYKTYpH

Tema 1. Beryn 70 AMCHUILTIHY IMCKPETHI CTPYKTYPH — 2 TOJI.
JIMCKpeTHI CTPYKTYpH SIK MaTeMaTUYHUN (PyHIaMEHT MpOrpaMyBaHHS. 3B’SI30K TUCKPETHOI
MaTeMaTUK{ 3 I1HIIMMH JHUCHMUILTIHAMHA TiATOTOBKH MaHOYTHIX 1H)KEHEPIB-TIPOTPaAMICTIB.
O3HaWOMIICHHS 31 CTPYKTYPOIO, IIUISIMH Ta 3a7ja9aMU Kypcy.

Tema 2. MHoxkuHU — 4 TOJ.
ba3oBi moHATTA. MHOXUHM Ta eneMeHTH MHOXHUH. [loTyxHicTe MHOXUH. [limMHOXUHHU.
[Tycra muoxxuna Ta YHiBepcyM. [lapamokc Paccena. [iarpamu Eiinepa ta giarpamu Eiinepa-
Bena sk HaoyHe 300pakeHHS MHOXXHMH Ta BiJHOIIECHb MK HUMH. BUKOpUCTaHHS MHOXWH B
Cy4aCHMX MOBax MPOrpaMyBaHHS.

Tema 3. BinHouieHnHsi Ta onepanii HaJg MHOKUHAMM — 4 TOJI.
BinHomenHs mix MHOXuHaMu. Omeparii Hagx MHOXHHaMH. JlekapToBuii ITOOYTOK IBOX
MHOKHH.

Tema 4. BinHomeHHs MiK eJleMeHTaMH MHOKHMH — 4 T0/1.
biHapHi BiIHONIICHHS MiX elleMeHTaMH MHOXXHUH. OO0iacTh BU3HAYCHHS U 00JaCTh 3HAYCHD.
Biamosignocti. BmactuBocti BimHomeHb. KoM toTepHe 1o 1aHHS BiTHOIIICHD.

Tema 5. Auredpaiuni ctpykrypu — 4 roj.
[TonsTTs anrebpaiunoi ctpykTypu. [loHsTTs onepamii. BrnactuBocti omnepartii. ['omoMopdizm.
Mopddizmu. Tunu anrebpaiunux ctpykTyp. bynesa anredpa

Tema 6. Byaesi pynkuii — 4 rog.
Oyukuii anredpu soriku. bynesi Qynkuii ogiei 3minHOi. CyTTe€BI Ta HECYTTEBI 3MiHHI.
bynesi ¢pynkuii n1Box 3miHHUX. Peanizanis ¢pyukiiit popmynamu. PiBHOCHIIBHI hopMymH.

Tema 7. KomoinaTopuka — 6 roj.
Komb6inaropsi 3aaaui. [lepecranoBku. Po3mimenns. [loeananns. [lincranoBku.

3micToBuii Moay.Jb 2. Teopist konyBanus. I'pa¢u Ta nepeBa

Tema 8. KoxyBanus — 8 ro.
KomyBanHsl sIKk OCHOBHHUI CTOCIO MpECTaBICHHS JaHUX. AHAJIOTOBI Ta JUCKPETHI CUTHAIH.
AHajoro-auckpeTHe mneperBopeHHs. biT sk omuuung iHdopmanii Ta gaHux. Pi3HOBHUIM
nanux. Konysanns uncen. KogyBannst cumBoiiB. KogyBanus 300pakenb. KogyBaHHs 3BYKYy.
Teopema Illennona mpo onTumanbHe KoayBaHHsA. Asroput™m llleHHona-®aHo. Anroputm
Xadomana. Apupmernune ko yBaHHs. CIIOBHUKOBI QJITOPUTMHU.

Tema 9. I'padu — 8 rog.
Butoku Ta ocHOBHI Bu3HaueHHs Teopii rpadis. Enementu rpada. OpientoBani rpadu. ['padu
3 nemisiMU. [3omopgism rpadis. Iliarpadu. donoBHenHs rpada. CrnpsimoBaHi oprpadu Ta
Mepexi. MapmpyTy, JaHUord, OUKIM. Biacranp Mk BepmmHamu. Kowmm’roTepHe
npeacraBieHas rpadis. [lepeBa. BusHaueHHS Ta OCHOBHI BIAcTHUBOCTI AepeB. OpieHTOBaHI
nepesa. binaphi nepeBa. Komn’rorepHe mpencrasieHHs jaepeB. O0xonu OiHapHUX JepeB.
[Tpukiaan BUKOPUCTAHHS JIEPEB.

Tema 10. ®ynaamenTanbHi aaroputmu Ha rpadgax — 10 rox.
O6xixa rpada. [Momyk B rmubuny. [Tomryk B mmpuny. [lomryk HaiikopoTiioro nuisixy B rpagi.
Anroputm /[lelikctpu. Anroputm ®noiiga-Bopmamia. [loGynoBa onTUMalibHOTO OCTOBOTO
nepesa. Anroputm Kpyckamna. AnroputMm [pima.



4. CTPYKTYPA HABUYAJIbHOI JJUCHUIJITHUA

Kinexicte rogua

Jlenna ¢opma

3aouna opma

y TOMY YHUCII y TOMY YHUCI
Ha3Bu 3MiCcTOBHX MOJYJIB 1 TEM o ‘g < ° ‘g <
= . o s 5 - o oy
2 = o | = 2 = g | =
S| & & SE > % g 8¢E
= ) = 1)
g5 g 5¢
= O O = Q
1 2 3 4 5 6 7 8 9
3anikoBuii moayJs 1
3microBuii Moayab 1. MHOXKHHE Ta ajJredpaidHi CTPyKTYpH
Tema 1. Beryn no aucuuriiiau 4 2 ) 2 4 i i 4
TMCKPETHI CTPYKTYpH
Tema 2. MHOXUHU 14 4 2 8 14 1 - 13
Tema 3. BigHomeHnHs ta oneparrii 18 4 4 10 18 1 1 16
Ha/I MHOXXUHAMU
Tema 4. BigHoleHHS MiX 18 4 4 10 18 1 1 16
eJIEMEHTaMU MHO)KHH
Tema 5. AnreOpaiuHi CTpyKTypu 10 4 - 6 10 1 - 9
Tema 6. bynesi ¢pyHkii 18 4 4 10 18 1 1 16
Tema 7. KomGinaTopuka 24 6 4 14 24 1 1 22
Pa3om 3a 3micToBuii MmoayJs 1 106 28 18 60 106 6 4 96
3microBuii Moaysn 2. Teopisi kogyBanus. I'padu Ta nepeBa
Tema 8. KonyBanus 32 8 6 18 32 1 1 30
Tema 9. I'pachu 34 8 6 20 34 1 1 32
Tema 10. ®ynnameHTaIbHI 38 10 6 29 38 2 5 34
aJITOPUTMU Ha rpadax
Pa3om 3a 3micToBuMiT MoayJIb 2 104 26 18 60 104 4 4 96
Ycboro roauH 3a ceMecTp 210 54 36 120 | 210 10 8 192




5. TEMU ITIPAKTUYHUX 3AHATH

He nepenbaueno.

6. TEMU JIABOPATOPHUX 3AHATDH

Kinekicts roanu

3/I Haspa Teni Jlenna 3aouyHa
1. | MHOXUHH 2 -
2. | BimnomenHs Ta onepariii HaJ MHOKHHAMH 4 1
3. | BigHomeHHs MiX eJIeMEHTaMU MHOKUH 4 1
4. | bynesi QpyHkii 4 1
5 Komb6inaTopuka 4 1
6. | KomyBanus 6 1
7. | I'padm 6 1
8. | 3amaui Ha rpadax 6 2
PA3OM 36 8




7. CAMOCTIMHA POBOTA

Ha camocrtiitny poOoTy cTyneHTaMm JaeHHoi ¢opMu HaBuaHHs BiaBeaeHo 120 roauH, 3a04HOT —

192 roaunu.

CamocriiiHa poOOTa CTYICHTIB MPU BUBUCHHI AMCUUIUIIHU «J{MCKpPETHI CTPYKTypu» 3aiydae

TaKl CKJIAaJ0Bl:

"  ArOTOBKA 10 JEKI 4Yepe3 BUBYEHHS MOINEPEIHBOTO JICKLIHHOTO Marepiany, a TaKox
JTepaTypHUX JDKEpe, Ha SIKUX IPYHTYEThCS MaTepiall MONepeaHix JISKIii;

*  BHBYEHHS OKPEMHX TeM a00 MHUTaHb, 110 HepedadeHi It CaMOCTIHHOTO ONPAIFOBaHHS,

"  [mAroTtoBKka A0 Ja0OpaTOPHHMX 3aHATh 4Yepe3 BHBUCHHS TEOPETHYHOTO Marepiaiy,
HEOOX1HOTO IS BiJIOBI/II HA TECTOBI 3alIUTAHHS Ta TOTOBHOCTI /IO BUPIIIICHHS 3aBIaHb;

"  BUKOHAHHS JaOOpaTOPHHUX POOIT;

"  ArOTOBKA 0 MPOBEACHHS KOHTPOJIBHUX 3aXO/IiB.

[Tpu BUKOHaHHI CAaMOCTIHOT pOOOTH CTYAEHT JIEeHHOI ()OpMH HAaBYAHHS IOBUHEH:
"  CKJIACTH PIIICHHS 3aBJaHb JJAOOPATOPHHUX POOIT;
*  0¢OpPMHTH 3BIT 3 JIAOOPATOPHUX POOIT;

[Tpu BUKOHAHHI CAaMOCTIHHOT POOOTH CTYACHT 3209HOI (HOpMH HAaBYaHHS TTOBUHECH
®  OMpaIOBaTH HEOOXITHUN TEOPETUUYHUN MaTepia;

"  CKJIACTH pillICHHS 3aBJaHb JaOOpaTOPHUX POOIT;

*  0o¢OpMHTH 3BIT 3 TAOOPATOPHUX POOIT

IluTaHHsA IS CAaMOCTIITHOTO ONPalIOBAHHS

Kinbkicth
TOAMH
Ne Ha3zBa Temu ® | m
i )
%9 8 =
1. BuBunTh 0COOGIMBOCTI peanizallii MHOXKMH B 0OpaHiif BAMH MOBI IporpaMyBaHHs | 3 5
(Python, C++, Java, C# na BuOip)
2. BuBuite Metoan poOotu 3 MHOKMHaMH (00’€IHAaHHS, BiHIMAHHS, TIEPETHUH) B 3 5
o0OpaHiil BaMi MOBI TpOrpaMyBaHHsI
3. JlocniaiTe peaizalito JOriyHUX ornepaliil B o0paHiil BAMU MOBI IpOTrpaMyBaHHs 3 5
4, Kon'rouktrBHa HOopManbHa opma (KH®D) ta qu3'toHkTHBHA HOpMaibHA (opma | 3 3)
(AHD)
S. JlocniiiTh monynspHi METOJIM CTUCHEHHS 300paskeHb Ta BiEO 3 5
6. PosrnsiubTe 610710TEKH, 10 peali3yl0Th METOIU CTHCHEHHS JTaHWX, JOCTYITHI 3 5
Juis 00paHoi BAMU MOBHU MPOrpaMyBaHHs
7. Ornsx  6ibmiorek mns poGotm 3 rpadamm s oOpaHoi Bamu MOBi | 3 3)
IporpaMyBaHHs
8. OO6epiTh Ta BUBYITH 3ac00M MoOyn0BH TpadiuHUX 300paXkeHb JJs Bisyamizamii | 3 5
rpa¢iB B 00paHiii BaMH MOBI TpOrpamMyBaHHsI
0. Po3riisiHbTE aNropuTMU CTBOPEHHS JIAOIPUHTIB 3 5
10. | O3HaifoMTech 3 aITOPUTMAMHU PO3B’si3aHHS JIAOIPUHTIB 3 5
11. | OmpariroBaHHsl MaTepiajy JIeKLil, po0oTa 3 peKOMEHI0BAHOIO JIITEPATYPOIO 18 62
12. | [ligrotoBka a0 J1aOOPaTOPHUX 3aHSThH 18 36
13. | Bukonanss 1abopaTOpHUX pOOIT 36 36
14. | IligrotoBka 3BiTiB 3 1a00paTOPHUX POOIT 8 8
15. | IligrotoBKa 10 KOHTPOJIBHUX 3aXOJIiB 10 -
Pazom 120 | 192

10




8. METOJIU HABYAHHS

BUKOpHUCTOBYIOTHCSI HACTYITHI METOAM HABYAHHS: JIEKLii, JTa0OpaToOpHi 3aHATTS, CaMOCTiiiHa
poborta.

HaByanpHa nekuiss — 1€ JIOTi4HE, TMIOCHIJIOBHE BHKJIQJaHHS 3MICTYy HaBYaHHS, SKe
XapaKTePU3YEThCs CYIKECHHSIMH, BUCHOBKAMH, IMIJCYMKOM. BOHa OXOIUIFOE OCHOBHHI TEOPETUYHUN
Marepiana ojaHi€l a00 KUTbKOX TeM HaBYalbHOI AucHUILTiHU. [Ipu3HaueHHAM nekiii € GopmMyBaHHS Y
3100yBaviB (hyHIAMEHTAJbHUX 3HAHb 3 JUCIMIUIIHK, a TaKOX BU3HAYa€ OCHOBHHMM 3MICT 1 XapakTep
yCiX 1HIIMX HABYAJIBHUX 3aHATH Ta CAMOCTIHHOI poOOTH 3100yBayiB 13 i€l TUCIUILTIHH.

JlaGopaTopHe 3aHATTS - (hopma opranizailii HaBYaHHS, SKY IPOBOJATH 3a 3aBIAaHHSM 1 i
kepiBHuTBOM HIIII. OCHOBHI MUAaKTUYHI 1T — EKCHEPUMEHTAIbHE IMATBEPKECHHS BHUBUYCHUX
TEOPETUYHHX TOJIOKEHb HABYAIILHOT JUCIHIUTIHU Ta (GOpMYyBaHHS BMiHb i HABHYOK iX MPAKTHYHOTO
3actocyBaHHA. [IpoBeneHHsi 1a0OpPAaTOPHOrO 3aHATTS IPYHTYETHCS HAa MOIMEPEIHbO MIATOTOBICHUX
Habopax 3aBAaHb Pi3HOI CKJIAHOCTI JIsl pO3B’A3aHHS Ha 3aHATTI. JlabopaTopHe 3aHATTS MIPOBOAUTHCS
Yy HaBYATBHUX JIA0OpATOpPisiX 3 BUKOPHCTAHHSM IPHCTOCOBAHOTO JO YMOB HAaBUYAIBHOTO IPOLECY
yCTaTKyBaHHS.

CamocriitHa po6oTa 3100yBada € OCHOBHUM CIIOCOOOM OBOJIOJIHHSI HABYAJIbHUM MaTepiajioM y
Jyac, BUIBHUU BiJ OOOB’SI3KOBHX ayJUTOPHUX 3aHATh. MeTa BUKOHAHHS CaMOCTiiHOI poboTm —
MOTJIMONEHHS, y3aralbHeHHS W 3aKPIIUIeHHs TEOPEeTHYHUX 3HaHb 1 MPAKTUYHUX yMiHb 3700yBauiB i3
JUCHUILUIIHM IIJIIXOM BHUPOOJIGHHS BMIHHS CaMOCTIHHOI poOOOTH 3 HaBYAIBHOK 1 (aXxOBOKO
JiTepatyporo Ta iHpopmarriero B Mepexi [aTepHer.

CamocrTiiiHa pobora 3100yBaviB 3IIACHIOETHCS Yy (GOpMi: MIATOTOBKM A0 JEKIIH 1
1abopaToOpHUX 3aHATh, BUKOHAHHI caMOCTiiiHMX mpoekTiB. CamocTiiiHy poOoTy 3100yBau MoOxke
BUKOHYBaTH y 010J1i0Te1i, KOMIT IOTEpPHHUX KJIacax, a TAKOXK y JOMAIIHIX YMOBaX.

[TinroToBKa 10 JEKiii nepenbdavyae caMOCTiHE OMpPAIIOBAHHSA TEOPETUYHOTO Mmarepiany. [Ipu
[[bOMY HEOOXiJHO 3BEpPHYTH YyBary Ha HEOOXIJHICTh YITKOTO 3aCBOEHHS OCHOBHHMX TEpPMIHIB Ta
BHU3HAUEHb, PO3YMIHHS 1X 3MICTY, 000B’3KOBOT0 aHali3y BUKOPUCTAHHS TEOPETUYHMX IOJIOKEHb IS
PO3B’sI3aHHS HAJAHUX MPUKIIAIIB.

CamMomnepeBipKy 3aCBOEHHS HaBUAIBHOTO MaTepially 3/100yBay 3A1MCHIOE 32 KOHTPOJIHHHUMH
3aMUTaHHSAMU, 110 HAJAHO TICIS KOXKHOT TEMH y KOHCIEKTI JIEKI[IH Ta 1HOIW JiTeparypi, Ta Micis
KOXHOTO Ja0OpaTOPHOTO 3aHATTS Y BIAMOBIIHUX METOAMYHUX BKa3iBKaX. SIKIIO Ha JEsSKi 3alMTaHHS
3100yBa4y HE MOKE HAJlaTH BIAIMOBiAI, TO HEOOXiTHO MOBTOPUTH BUBYCHHS HABYAILHOTO MaTepiamy,
a00 BU3HAYUTH NPaBUJIbHY BIJIOBIIb 3 BUKJIaJa4eM Ha KOHCYJIbTAIlll.

[Tig yac BUBYEHHS 1aHOT TUCIUTUTIHM BUKOPUCTOBYIOTHCS:

— MYJBTUMEiMHI OCBITHI TEXHOJOTIi: IHTEpaKTUBHI JEKIil (Ipe3eHTallii) 13 BUKOPUCTaHHAM
nporpamu MS Power Point y mnoenHaHHi 3 aHIMali€l0 Ta 3BYKOBUM CYIPOBOJOM; TIEPETIIS
BiJICOPOJIMKIB 32 OKPEMUMHU MTyHKTAMH TE€M 3aHATh, BUKOPUCTAHHS EJIEKTPOHHHUX MOCIOHUKIB;

— JIaJOroBi TEXHOJIOTIi: OpraHizalisi IpynoBHX OOTOBOpPEHb, BHUKOPHUCTAHHS «MO3KOBOTO
MITYPMY».

Jlex1iii mpoOBOASTHCS 3 BUKOPUCTAHHSAM TEXHIYHUX 3aCO0IB HAaBUaHHS W CYNPOBOKYIOTHCS
JIEMOHCTpALII€I0 IPE3CHTAIlIH 3a JOMTOMOT 010 MPOEKTOPA.

VY pa3i BUHUKHEHHS HEOOX1ZHOCTI 3a0e3NeueHHs HAaBYAJIBbHOTO NPOIECY B AMCTAHLIHHOMY
peXHMI CYNpPOBIT Ta KOHTPOJb 3HAaHb pEaTi30BYEThCS 3a JOMOMOTOK AMCTaHIIHHOTO KypcCy,
po3pobnenoro B Google ClassRoom. OnnaitH nekiii, KOHCYJIbTAIll Ta yCHI BiANOBiAI HAa TMUTAaHHS,
3aXUCT MPOEKTIB MPOBOAUTHCS 3a goromororo Google Meet abo Zoom.
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9. METOJN KOHTPOJIIO

OCHOBHMMH 3aBIaHHSIMHU KOHTPOJIO 3HAHb 3700yBadiB BHINOI OCBITH 3 JTUCIHUIUIIHA €
OILIIHIOBAHHS 3aCBOEHHS TCOPETUYHUX 3HAHB 1 MPAKTUYHUX HABUYOK, OTPUMAHUX ITiJl YaC HAaBYAHHS.
KoHTposbHI 3aX0/11 MalOTh BUKOHYBATH HACTYMHI (YHKIIIT:
® CTUMYJIOBAaTH CUCTEMAaTHYHY CaMOCTiiHY poOOTy HaJ] HABYAJIbHUM MaTepiaioMm;
e 3a0e3nevyBaTH 3aKpIIJICHHS Ta pealizalliio HaO0yTUX TEOPETHYHHX 3HAHb MPH MiATOTOBII
710 TIPAaKTUYHUX 3aHSTH;
® TIPUIICTUTIOBATH HABMYKH BiJMOBIIATFHOTO CTABJICHHS J0 CBOIX 00OB’S3KiB, CAMOCTIIHOTO
[IECIPSIMOBAHOI0 TMOIIYKY MOTpiOHOI iH(opMarii, 4iTKoi opranizaimii cBOro po6o4oro
TTHSL.
OmuiHoBaHHS 3HaHb 3700yBauiB CKIIAMAEThCS 3 MOTOYHOTO, MOAYJIBHOTO Ta MiJCYMKOBOTO
KOHTPOITIO.
[ToTouHnii KOHTPOJH 3HaHb 3700yBayiB BHUIIOI OCBITH Tiependadyae OIIHIOBaHHS 3a
HACTYITHAUMHU OCHOBHUMHU HANpPsSMaMHU:
e T[epeBipKa TEOPETUYHUX 3HAHB (Y TOMY YHCIII TEM, BUHECCHUX Ha CAMOCTiiiHE BUBUYCHHS);
e TIepeBipKa IMiATOTOBKH J0 Ja00paTOPHUX 3aHSTh.
3 TaHWX KOMITOHEHTIB CKJIQAI0ThCS 3arajibHi 0aiu, ki PiKCYIOTHCS B XKypHaJli BUKJIaqa4a.
MonynbHHUN KOHTPOJIb TPOBOJUTHCS 33T OIIHKU PE3YJIbTATiB HABYAHHS IMICIS 3aKiHYCHHS
JIOT1YHO 3aBEPIICHOT YACTUHH JICKIIHHUX Ta JJa0OPaTOPHUX 3aHATh— 3MICTOBOTO MOYJISL.
OmiHroBaHHS PiBHS 3aCBOECHHS TEOPETHYHHX 3HAHB 37100yBadiB BUIIOi OCBITH MPOBOIUTHCS ITiJ
yac ycHOI cmiBOecimu 31 3700yBadaMu IO TEOPETUYHHM MaTepianaM, 3a pe3yJbTaTaMu 3axUCTy
1abopaTopHUX POOIT i BUKOHAHHS CaMOCTIHHUX poOIT. [1iICyMKOBHUM KOHTPOJIEM € €K3aMeH.

10. PO3HIOA1J BAJIIB, AKI OTPUMYIOTbH 3/IOBYBAUI

BukopucToByeTbcss MOIyIbHO-PEHTHHIOBA CUCTEMa OLIHIOBAaHHSA, fKa Iepeadadae po3rnonii
OaniB 3a BMKOHAHHsS BCIX 3allJTaHOBAaHMX BHIB poOiT. s neHHoi (opMu HaBuaHHS L cyma
CKJIa/laeThCsl 3 OaiiB, OTPUMAHUX 33 KOHTPOJIBHO-MOJYJIbHY po0OOTy, Ta OaniB, IO iX HAKONMHYUB
CTYAEHT Y XOJi MOTOYHOro KoHTposto.Ilpy 1bOMy MakcuMalibHa KUIBKICTH OadiB MpH yMOBI
0e3/10raHHOTO BMKOHaHHA J0piBHIO€ 60 6amiB 3a 1 3micToBUit Moxynbs Ta 40 OamiB 3a 2 3MiCTOBUM
MOJTYJIb.

InauBinyansHa KoHTpoJbHA pobdorta (IKP), siky BUKOHYIOTH CTYICHTH-3a0YHUKH, MOXE JaTH
CyMapHO 3a JiBa 3MicTOBI Moayni MakcuManbHO 100 6amiB mpu HaMBUIIMM sSKOCTI BUKOHaHHS. [lpu
3HMKEHH1 SIKOCT1 BUKOHAHHSI KOHTPOJIBbHOI pOOOTH BIJIMOBIAHO 3HUKYETHCS 1 cyMa OaliB.
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IIkajna ouiHIOBaHHSA J1a00pPaTOPHUX POOIT

MakcumanbHa
Ne o KIJIBbKICTb
3MiCTOBOT'O Bug poboru Tema Kunbxicts Gauis
3ama4 - =
MOIYJIA o= E =
§s| 2&
& 8
Jlabopatopna MHuoxuHu 3 10 10
pobota Ne 1
JlaboparopHa BinHomenHs Ta onepaiii Haj
3 10 10
pobota Ne 2 MHOKHUHaMHU
JlaboparopHa BinHomeHHs MiX eTleMeHTaM1
3 10 10
pobota Ne 3 MHOXHH
3micToBuii
JlaGopaTopHa .
mMoxyJb 1 poGoTa Ne 4 bynesi ¢pyHnkiii 3 10 10
JlaGoparopHa )
pobora Ne 5 Kombinaropuka 3 10 20
Pazom 3a nabopamopui pooomu / inousioyanvha KP | 50 60

Konumponvno-mooynona poooma 3micmogozo mooyns 1 10

Pazom 3a 3micmoeuit modyns 1 | 60 60
JlabopaTopHa
poBota Ne 6 KonyBanus 3 10 10
JIaGopatopHa
poGoTa Ne 7 I'padpu 3 10 10
3micToBui
mopy.p 2 | JlaboparopHa .
poBoTa Ne§ 3amaui Ha rpadax 3 10 20
Pa3zom 3a nabopamopui pooomu / inousioyansna KP | 30 40
Konmponsno-modynvna poooma 3micmoeozo modyna 2 | 10 -
Pa3zom 3a 3micmosuit modyns 2 | 40 40
Paszom 3a 3anikosuii modyas | 100 100

Koxxna nmaGoparopHa poOoTa MICTHTH 1O 3 3aBIaHHS PI3HOTO PIBHS CKJIAJHOCTI. BUKOHaHHS
KOXXHOTO 3aBJaHHS OIIHIOEThCA y 2, 3 abo 5 GainiB BiAMOBiIHO a0 Horo ckiagHocTi. CTyAeHT He
3000B’s13aHUI BUKOHYBAaTH BCl 3aBJaHHA. TaKUM YHMHOM JOCSTAE€ThCS AWQEpeHIlialis HaBYaHHS 3
ypaxyBaHHSIM OCBITHIX MOTPe0O, KOMIIETEHTHOCTEH Ta MOXKJIMBOCTEH KOXKHOTO 3/7100yBava.

3aranpHe OI[iHIOBaHHS J1a00PaTOPHOT pOOOTH BEAETHCS 32 HACTYITHUMHU TTOKa3HUKAMU:

1. CBO€4YacHICTh MPAKTUYHOTO BUKOHAHHS J1abopaTopHOi poOoTH (y THXKIEHb 3TIAHO 13
rpadikoM poOIT /Uil CTYyIEHTIB JeHHO1 (opMu HaBUaHHs a0o0 3a 1 TWKIEHb 1O cecii /IS CTY/ICHTIB
3a04HOi (hopmu HaB4aHHS) (0-4 Gannm).

2. Teopernunuii 3axucT BUKOHAHOI J1TabOpaTopHOi poOoTH (y THIKIEHb HACTYMHHUH 3a
THUXKHEM IUIAaHOBOTO BUKOHAHHS POOOTH JUIsl CTY/ACHTIB A€HHOI (hopMH HaBUaHHs abo 3a 1 TIKIEHb 10

cecii /1 CTyIeHTIB 3a0uHOi (hopmu HaB4YaHHs) (0-4 Gann).
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3. SIKICTh 3HAMIEHMX CTYACHTOM pilleHb (€QEeKTHBHICTh aITOPUTMY, JIOPEYHICTh
BHKOPHUCTAHHS €JIEMEHTIB 1HTepdeticy Tomro) (3-12 6ais).

SIKICTh 3HAWJICHUX CTYJCHTOM pillleHb OIL[IHIOETHCS HACTYITHUM YHHOM:

1. PoboTa BukoHana y moBHOMY 00cCs131 6€3 3ayBakeHb - MAaKCUMaJIbHUH Oait;

2. PoGora BHKOHaHa JOCTaTHRO TIOBHO 3 JESIKMMH 3ayBaKEHHAIMH — 75% Bix
MaKCHUMAaJILHOIO Oaia;

3. Po6oTta Bukonana He nosHictio — 50% BiJ MaKCUMaJIBHOTO Oaia.

MonynbHUN KOHTPOJIb 3/1IHCHIOEThCS 2 pa3u 3a ceMecTp Ha 9 Ta 18-oMy THIXKHSAX 4ETBEPTOro
CeMecCTpy.

KoHTpobHO-MOIyIbHI  POOOTH  CKJIANAIOThCA 3 KOHTPOJBHUX mUTaHb. OIIHIOBaHHS
KOHMPOAbHUX RUMAHb PO3TIOAUTIETHCS TPOMOPILIHHO iX KUTBKOCTI.

KMP BinoOpaxye TeopeTHuHi 3HAHHS 1 MOXKe AaTh MakcumainbHO 10 OaniB npu HaiBHIIiH
aKkocTi BUKOHaHHA. [lpu 3HmxkenHi sikocti KMP 3HIKyeThes 1 cyma 0altiB BiANOBIAHO 7O IIKAIH, 11O
HaBOJUTHLCA Y TaOJIHIIL:

Ikana ouiHIOBAHHA KOHTPOJIbHO-MOAYJIBHUX POOIT

BizncoTok BipHUX KOM-
noueutie KMP

Cywma 6anis 3a KMP 0 2 4 6 8 10

0-30 31-60 6175 76 — 85 86—-94 | 95-100

st [omycKy A0 MiJICYMKOBOTO KOHTPOJIIO CTYJCHT IMOBHHEH BUKOHATH rpadik HaBUAIBHOTO
IpoIieCy, yCi BUIH 3aIJTAaHOBAaHUX 3aBJaHb 1 MPOTIATOM CEMECTPY OTpUMaTH B cyMi He MeHIre 50 6ais.

CemecTpoBUl KOHTPOJIb 31MCHIOETBCS Yy (OPMI €K3aMEHY B UETBEPTOMY CeMecTpl Ui BCiX
¢dbopM HaBuaHHs. Ex3aMeHaIiiHuil OUTET CKIAaeThes 3 2-X TCOPSTHYHUX MUTaHb Ta 1-1 3amauyi, s
BUKOHAHHS €K3aMEHAIlIfHUX 3aBJlaHb CTYJCHTY HagaeThes 90 XBUIMH.

Pesynpratn ex3ameHy ouiHo0ThCa 3a 100-0anpHOrO0 1mkanor. IlizcymkoBa owiHKa 3
JUCLUILTIHU PO3PaX0OBY€EThCA SIK CEPE/IHS 3BaKEHA 3 OIIIHOK 3a MOJYJII Ta 3a €K3aMeH, 3a (OopMYJIOL0:

O = ((OIIK1+O0I1K2) * 0,75+ OE* 0,25), ne

O — miacyMKoOBa OIliHKA 3 TUCITUILIIHU 332 CEMECTp, O6amu;

OIIK1, OIIK2 — cymapHa KUIbKICTb OaiiB, 1110 OTpUMaB 3/100yBay 3a 3MiCTOBI MOIYJIi;

OE — xinmpkicTh OauiB, 1m0 OTpUMaB 3/100yBad IMiJ Yac CKIAJaHHA €K3aMEHY B Mepiof
eK3aMeHalliiHoi cecii.

VY BIIOMICTb OIlIHKA MPOCTABIISETHCS K y Oanax HalllOHaJIbHOI IIKaJM, Tak 1 3a mkaiowo ECTS.

[Ipu HasBHOCTI y 3100yBauiB pe3yJabTaTiB He(OPMaJbHOI0 HABYAHHA 3a OCBITHIM
KOMITOHEHTOM «/IMCKpeTH1 CTpYKTypuW» y MOBHOMY OOCS31, BU3HAHHS Ta OI[IHIOBAHHS pe3yJIbTaTiB
3NIACHIOETHCS BINMOBIAHO A0 «lloyokeHHs mpo nops1ok BUu3HaHHs Y KpuBopi3bkoMy HalllOHAILHOMY
YHIBEPCHUTETI pe3y/IbTaTiB HaBYaHHS, OTPUMAHUX B YMOBaxX He(hOpManbHOI OCBITUY. Y BHUIAJKY, SKIIO
3a MIJCYMKaMHM BH3HAHHS pe3yNibTaTiB He(OpMaIbHOTO HAaBYaHHS BHU3HAETHCS TUIBKM YacTHHA
pe3yNbTaTiB HaBYaHHSA, 3asSBHUKY 3apaxOBYIOTbCS OKpeMI BUAM HaBYaJIbHOI POOOTH 3a OCBITHIM
KOMIIOHEHTOM «JIUCKPETHI CTPYKTYPU».

Huxde HaBeseH1 okpeMi BUAM HaBYAJIbHOI POOOTH, SIKI MOXKYTh OyTH 3apaxoBaHi 300yBaueBi
IIPY HAABHOCTI cepTU(IKaTy Mpo YCHIIIHE MPOXOHKEHHS] pEKOMEH/I0BaHUX OHJIaliH KypCIB.
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Tema [TocunaHHs HA pEKOMEHIOBaH1 KypcH
https://www.lektorium.tv/diskretnaya-matematika
MHOXUHH https://www.udemy.com/course/discrete-
math/?couponCode=ST18MT12125CROW
https://www.lektorium.tv/diskretnaya-matematika
Bynesi pynkmii  |https://www.udemy.com/course/discrete-
math/?couponCode=ST18MT12125CROW
. https://www.lektorium.tv/diskretnaya-matematika
Kom6inaropuka ; - " .
https://www.coursera.org/learn/analytic-combinatorics
https://prometheus.org.ua/prometheus-free/algorithms-design-analysis-part1/
I'padpu : i
https://www.coursera.org/learn/trees-graphs-basics
IIxaJja omiHIOBaHHS
. . 100-6aabHa
Hamionajabua Oninka
. . Busnauennss ECTS cucremMa
mkaga yemimuoceri| ECTS .
OI[iHIOBAHHSI
BIAMIHHO/ A BIJIMIHHO - BigMiHHE BUKOHAHHS JIMIIIE 3 90..100
3apaxoBaHO HE3HAYHUMH TOMUJIKAMU
B JAYKE NOBPE - Buiie cepeqHporo piBHA 3 8089
KiJIbKOMa IOMHJIKAMH
nobpe/ 3apaxoBaHO
C JOBPE - y ninomy npaBuiibHO poboTa 3 7179
IIEBHOIO KIJBKICTIO IIOMUJIOK 1 HEIOJIKIB
D 3AJZIOBIJIBHO - Hemoraxo, ajie 3i 3Ha4HOIO 6170
3310BIIBHO/ KUIBKICTIO TPYOHX MOMHIIOK
3apaxoBaHO JIOCTATHBO - BukoHaHHS 3aI0BOJILHSE
E .. X 50...60
MiHIMaJIbHI TOTPEOH
£X HE3AJIOBIJIBHO - 13 MOXIMBICTIO 30...49
HCSaI[OBiJ'II)HO/ HE IIOBTOPHOI'O CKJIaJaHHSA
3apaxoBaHo E HE3AJIOBIJIBHO - 3 060B'sI3KOBIM 0..29
MTOBTOPHUM BUBYEHHSI TUCIUTLTIHUA
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11. MTEPEJIIK IMTAHDB JIA IIACYMKOBOI'O KOHTPOJIIO 3HAHD,

© Nk LDE
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YMIHb, HABUYOK

Muoxunu. Buznayenns. OCHOBHI MOHSTTSI.

[Tapanokc Paccena. [TpyurHM BUHUKHEHHS Ta MOXKJIMBOCTI TTOA0IaHHS.
Hiarpamu Eiinepa ta Eiinepa-Benna.

BigHomeHHs Mi>K MHOKHHAMU.

Oneparii HaJ MHOXUHAMH.

Binnocunu mixk MHOKMHAMU. BiiactuBocTi BimHOCHH. [IpeacTaBneHHs BiHOCHH.
Anrebpaiuni cTpykTypu. OCHOBHI TTOHSITTSI.

Tunm anreGpaiuHuX CTPYKTYP.

Bynesi ¢pyHKii 3 0/1HI€I0 3MIHHOIO.

bynesi pyHkIIii 3 1BOMa 3MiHHUMU.

Jloriuni Bupa3u i 00YUCIICHHS.

Kombinatopuka. Tumosi komOiHaTOpHI 3a7a4i.

Konysanns. [IpencraBineHHs pi3HUX THIIB IaHUX Y IBIMKOBIii Gopmi.
Konysanns. Teopema IllenHoHa npo onTUMalIlbHE KOYBaHHS.
Konysauns. Kogu Xaddmana.

KonyBanusa. Apudmernune KoayBaHHS.

Konysanus. C10BHMKOBI aJIFOPUTMH KOJIyBaHHSL.

KonyBaHnHs. ANropuT™Mu 3aBaJOCTIHKOTO KOTyBaHHS.

I'pacdu. Buznauenns. OCHOBHI MOHSTTS.

[IpencraBnenns rpagis 8 EOM.

AnroputMu nouryky Ha rpagax.

EfinepoBuii Ta ["'aMiIbTOHIB ITUKIIH.

[Tomyk HaiikopoTmoro uusxy. Anroputm Jleiikcrpu.

[Tomyk HaitkopoTiioro usxy. Anroputm ®@ioiga-yopumuia.

IToroku B Mepesxkax. ITonryk MakcCMMaabHOTO OTOKY.

JepeBa. Buznauennsi. OCHOBHI TOHSITTS.

Hepesa. IlpencraBnenns B EOM.

Hepesa. [ToOynoBa MiHIMaJIbHOTO OCTOBOTO AepeBa. AnroputM Kpyckana.
Hepesa. [1oOynoBa MiHIMaIbHOTO OCTOBOTO JiepeBa. Anroputm [Ipuma.
3amaua po3dapoyBanus rpada. Teopema npo m’sath dapo.

IIpuknan ek3ameHauiiiHoro oijiery

MHuoxuHu. BuznauenHs. OCHOBHI OHSATTSL.

KonyBanus. ApupmMernuHe Ko yBaHHS.

Icnyrots Muoskunu {0,1,2} Ta {2,3}. Ix nexapToBuii 100yTOK TOPIBHIOE:
a. {(0,2), (0,3), (1,2), (1,3), (2,2), (2,3)}
b.{0,0, 2, 3, 4, 6}
c. {{0.2}, {0,3}, {1.2}, {13}, {2.2}, {2,3}}
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12. HABYHAJIBHO-METOANYHI MATEPIAJIM 3 JUCIMIIJITHA

12.1 HaByajibHa Ta 10BiIKOBa JiTeparypa

1. Komm’rorepHa auckperHa marematruka: HaBdu. moci06. / A. M. Ceprienko, A. A.
Mouanosa, B. O. PomankeBnu. Kuis: KIII im. Iropst Cikopcerkoro, 2022. 189 c.
2. JluckpeTHi cTpyKTypH (AjreOpaiuHi Ta YHCIOBI CHCTEMH, KOMOIHATOpHHUI aHaimi3):

HaBu.-Metoa. moci6. / boiiko LB., Tlerpuxk M.P., Iympux ['.b. Tepnominb: TepHONUIBCHKHIA
HaIlOHAIBHUI TeXHIYHMHA yHiBepcuTeT imMeHi IBana [lymros, 2017. 64 c.
3. Bopucenko O. A. JluckperHa matematuka. Kuis: YHiBepcuteTchka kaura, 2023. 255 c.

12.2. MetoanyHa jitepatypa

1. Crpwk A.M. MeroauuHi BKa3iBKH J0 BUKOHaHHS JaboparopHuUx pobiT 3
TUCHUTIIIHA «JIUCKpPEeTHI CTPYKTYpU» JJis CTyA. Bcix ¢opm HaBu. 3a cuell. 121 «IHxeHepis
nporpamHoro 3abesnedeHns». Kpusuii Pir, 2024. 36 c.

13. IHQOPMAHH?IHI PECYPCH

Jlo cknany iHpopMamiifHUX pecypciB HaBYAJIbHOI JUCUMUIIIIHU BXOASATH:

1. biGuioreka KpuBopizpkoro HaI[10HAJIbHOTO YHIBEPCHTETY. URL:
http://lib.knu.edu.ua/.

Internet-pecypcu:

2. Crprwok A.M. JluckpeTHi CTPYKTypu: KOHCH. IJIeKI[iii Ta mpe3eHTaii.
URL: https://classroom.google.com/c/NJUXNTEYNTE4NDIly?cjc=6enmsut (mara 3BepHECHHS
08.01.2025).
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14. TEPMIHOJIOTTYHUIA CJIOBHUK

Juckpémna mamemamuxa (Discrete mathematics) - is the study of mathematical structures
that can be considered "discrete” (in a way analogous to discrete variables, having a bijection with the
set of natural numbers) rather than "continuous” (analogously to continuous functions). Objects studied
in discrete mathematics include integers, graphs, and statements in logic.

Mmuoxncuna (A Set) - is a collection of different things; these things are called elements or
members of the set and are typically mathematical objects of any kind: numbers, symbols, points in
space, lines, other geometrical shapes, variables, or even other sets. A set may have a finite number of
elements or be an infinite set. There is a unique set with no elements, called the empty set; a set with a
single element is a singleton.

Homyxcnicmo mnoncunu (The cardinality of a set) - or the cardinal number of a set, is a
characteristic of sets (including infinite ones), which generalizes the concept of the number (number)
of elements of a finite set. This concept is based on natural ideas about the comparison of sets. Any
two sets between the elements of which a one-to-one correspondence (bijection) can be established
contain the same number of elements (have the same cardinality). Conversely, sets equal in cardinality
must admit such a one-to-one correspondence. A part of a set does not exceed the complete set in
cardinality (i.e., in the number of elements). Cardinality of sets allows us to compare infinite sets. For
example, countable sets are the "smallest” infinite sets.

Miazpama Einepa (Euler diagram) - is a diagrammatic means of representing sets and their
relationships. They are particularly useful for explaining complex hierarchies and overlapping
definitions. They are similar to another set diagramming technique, Venn diagrams. Unlike Venn
diagrams, which show all possible relations between different sets, the Euler diagram shows only
relevant relationships.

Miazpama Beuna (Venn diagram) - is a widely used diagram style that shows the logical
relation between sets, popularized by John Venn. The diagrams are used to teach elementary set
theory, and to illustrate simple set relationships in probability, logic, statistics, linguistics and
computer science. A Venn diagram uses simple closed curves drawn on a plane to represent sets. Very
often, these curves are circles or ellipses.

Anzeopa mnoxcun (the Algebra of sets) — is a branch of set theory that defines the laws of
composition of sets based on the basic properties of operations on them, and also proposes a certain
systematic procedure for computing set-theoretic equations and relations.

Anzeopaiuna cmpykmypa (an Algebraic structure) - iln mathematicsconsists of a nonempty
set A (called the underlying set, carrier set or domain), a collection of operations on A (typically
binary operations such as addition and multiplication), and a finite set of identities (known as axioms)
that these operations must satisfy. An algebraic structure may be based on other algebraic structures
with operations and axioms involving several structures.

T'omomopgpizm (A Homomorphism) —is a structure-preserving mapping between two algebraic
structures of the same type (e.g., two groups, two rings, two vector spaces). Homomorphisms of two
vector spaces are also called linear mappings, and their study is dealt with in linear algebra. The
concept of homomorphism has been generalized under the name morphism for many structures that do
not have a supporting set or are not algebraic. This generalization is the starting point of category
theory. A homomorphism can also be an isomorphism, an endomorphism, an automorphism, etc. Each
of these homomorphisms can be defined in a way that can be generalized to any class of morphisms.
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Anzeopa nociku (Byneea anzeopa) (Boolean algebra) - is a branch of mathematical logic that
studies the system of logical operations on statements. In the algebra of logic, the values of variables
are truth values, true or false, usually defined as 1 and O, respectively. In contrast to elementary
algebra, in which the values of variables are numbers and the basic operations are addition and
multiplication, the basic operations of Boolean algebra are conjunction, disjunction, and negation.
Thus, the formalism for describing logical relations is analogous to how numerical relations are
described in elementary algebra.

Kon'"ronkuia (Conjunction) - (AND operation) is a binary operation that evaluates to "true" if
all operands evaluate to "true." The operation involves the use of the conjunction "and" in logical
expressions.

Jus"tonkyia (Disjunction) - (OR operation) is a two-place logical operation that evaluates to
"true™ if at least one of the operands evaluates to "true".

3anepeuenna (Negation) - (NOT operation) in logic is a unary operation on judgments, the
result of which is a judgment (in a certain sense) "opposite™ to the original one.

Komoinamopuxka (Combinatorics (Combinatory analysis)) - is a branch of mathematics
devoted to solving problems of selecting and arranging elements of some, usually finite, set according
to given rules. Each such rule determines the method of constructing some construction from the
elements of the initial set, which is called a combinatorial configuration. Therefore, the goal of
combinatorial analysis is the study of combinatorial configurations, algorithms for their construction,
optimization of such algorithms, and also the solution of enumeration problems.

Ilepecmanosxa (A Permutation) - of a finite set is an ordered set of its elements without
repetitions.

Posmimennsn (an Arrangement) - in combinatorics, an arrangement of n elements by m, or an
ordered (n, m) selection from a set M (radix n, m<n) is an arbitrary tuple consisting of m pairwise
distinct elements.

Ioconanna (a Combination or compound) - in mathematics, is a way of selecting several
things from a larger group, where the order is not important. In the case of small numbers, it is possible
to count the number of compounds. More formally, a k-combination of a set S is the subset formed by
k distinct elements of S. Compounds may or may not allow repetitions. The number of combinations
with repetitions from n to k is equal to the number of combinations without repetitions from (n+k-1) to
K.

Teopia kooysanns (Coding theory) - is the study of the properties of codes and their respective
fitness for specific applications. Codes are used for data compression, cryptography, error detection
and correction, data transmission and data storage. Codes are studied by various scientific discipline
such as information theory, electrical engineering, mathematics, linguistics, and computer science for
the purpose of designing efficient and reliable data transmission methods. This typically involves the
removal of redundancy and the correction or detection of errors in the transmitted data.

Buxione kooysanna (Source coding) - is the process of encoding information using fewer bits
than the original representation. Any particular compression is either lossy or lossless. Lossless
compression reduces bits by identifying and eliminating statistical redundancy. No information is lost
in lossless compression. Lossy compression reduces bits by removing unnecessary or less important
information. Typically, a device that performs data compression is referred to as an encoder, and one
that performs the reversal of the process (decompression) as a decoder.
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Bim (Bit) - is the most basic unit of information in computing and digital communication. The
name is a portmanteau of binary digit. The bit represents a logical state with one of two possible
values. These values are most commonly represented as either "1" or "0", but other representations
such as true/false, yes/no, on/off, or +/— are also widely used.

Anzopumm I'agpgpmana (a Huffman code) - is a particular type of optimal prefix code that is
commonly used for lossless data compression. The output from Huffman's algorithm can be viewed as
a variable-length code table for encoding a source symbol. The algorithm derives this table from the
estimated probability or frequency of occurrence (weight) for each possible value of the source
symbol. As in other entropy encoding methods, more common symbols are generally represented
using fewer bits than less common symbols. Huffman's method can be efficiently implemented,
finding a code in time linear to the number of input weights if these weights are sorted. However,
although optimal among methods encoding symbols separately, Huffman coding is not always optimal
among all compression methods — it is replaced with arithmetic coding or asymmetric numeral systems
if a better compression ratio is required.

Anzopumm Illennona-@ano (a Shannon-Fano coding) - is one of two related techniques for
constructing a prefix code based on a set of symbols and their probabilities (estimated or measured).
Shannon-Fano codes are suboptimal in the sense that they do not always achieve the lowest possible
expected codeword length, as Huffman coding does. However, Shannon-Fano codes have an expected
codeword length within 1 bit of optimal. Fano's method usually produces encoding with shorter
expected lengths than Shannon's method. However, Shannon's method is easier to analyse
theoretically.

Teopin zpaghie (A graph theory) - in mathematics and computer science graph theory is the
study of graphs, which are mathematical structures used to model pairwise relations between objects.
A graph in this context is made up of vertices (also called nodes or points) which are connected by
edges (also called arcs, links or lines). A distinction is made between undirected graphs, where edges
link two vertices symmetrically, and directed graphs, where edges link two vertices asymmetrically.
Graphs are one of the principal objects of study in discrete mathematics.

I'pagh (A graph) - In graph theory, a graph is a structure consisting of a set of objects, where
some pairs of objects are "connected™ in some sense. The objects are represented by abstractions called
vertices (also called nodes or points), and each connected pair of vertices is called an edge (also called
a link or line). Typically, a graph is represented diagrammatically as a set of points or circles for
vertices, connected by lines or curves for edges. Graphs can be directed or undirected.

Opienmosanun 2pagh (a Directed graph) - in mathematics, and more specifically in graph
theory, a directed graph (or digraph) is a graph that is made up of a set of vertices connected by
directed edges, often called arcs.

Jlepeso (a Tree) - is a widely used abstract data type that represents a hierarchical tree structure
with a set of connected nodes. Each node in the tree can be connected to many children (depending on
the type of tree), but must be connected to exactly one parent, except for the root node, which has no
parent (i.e., the root node as the top-most node in the tree hierarchy). These constraints mean there are
no cycles or "loops” (no node can be its own ancestor), and also that each child can be treated like the
root node of its own subtree, making recursion a useful technique for tree traversal. In contrast to
linear data structures, many trees cannot be represented by relationships between neighboring nodes
(parent and children nodes of a node under consideration, if they exist) in a single straight line (called
edge or link between two adjacent nodes).
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Binapue oepeso (Binary Tree) - is a tree data structure in which each node has at most two
children, referred to as the left child and the right child. That is, it is a k-ary tree with k = 2. A
recursive definition using set theory is that a binary tree is a tuple (L, S, R), where L and R are binary
trees or the empty set and S is a singleton set containing the root.

Anzopumm Jléaxempu (Dijkstra’s algorithm) - a graph algorithm invented by Dutch scientist
Edsger Dijkstra in 1959. It finds the shortest paths from one vertex of a graph to the rest. The
algorithm works only for graphs without edges of negative weight. The algorithm is widely used in
programming.

Anzopumm @noioa-Bopwanna (Floyd-Warshall’s algorithm) - is an algorithm for finding
shortest paths in a weighted graph with positive or negative edge weights (but no negative cycles). In a
single execution of the algorithm, the lengths (sum weights) of the shortest paths between all pairs of
vertices are found. Although it does not return details of the paths themselves, it is possible to
reconstruct the paths using simple modifications of the algorithm. Variants of the algorithm can also be
used to find the transitive closure of a relation R, or the widest paths between all pairs of vertices in a
weighted graph.

Anzopumm Kpyckana (Kruskal’s algorithm) - finds a minimum spanning forest of an
undirected edge-weighted graph. If the graph is connected, it finds a minimum spanning tree. It is a
greedy algorithm that in each step adds to the forest the lowest-weight edge that will not form a cycle.
The key steps of the algorithm are sorting and the use of a disjoint-set data structure to detect cycles.
Its running time is dominated by the time to sort all of the graph edges by their weight. A minimum
spanning tree of a connected weighted graph is a connected subgraph, without cycles, for which the
sum of the weights of all the edges in the subgraph is minimal. For a disconnected graph, a minimum
spanning forest is composed of a minimum spanning tree for each connected component.

Anzopumm Ipuma (Prim's algorithm) - is a greedy algorithm that finds a minimum spanning
tree for a weighted undirected graph. This means it finds a subset of the edges that forms a tree that
includes every vertex, where the total weight of all the edges in the tree is minimized. The algorithm
operates by building this tree one vertex at a time, from an arbitrary starting vertex, at each step adding
the cheapest possible connection from the tree to another vertex.
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