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BCTYII

Anomauis

OcBiTHBOIO TIporpaMoro “IHkeHepis mporpaMHOro 3abe3nedeHHs” MiArOTOBKU
OakanaBpiB IependadyeHo HaOyTTS CTYJAEHTaMH 3HaHb Mpo (GopMayibHI 3aKOHHU, IO
JIOTh Y cepl TUCKPETHUX MACOBHUX SIBHUII; METOJM CHUCTeMaTH3allli, OmpaltoBaHHs 1
aHali3y MacoBUX JHUCKPETHUX COILIAIbHO-€KOHOMIYHMX JaHuX. OCHOBY KypcCy
CKJIaJal0Th MaTeMaTU4yHI METOIu OOpOOKH, aHaji3y Ta MEePEeTBOPEHHS IUCKPETHOI
iHbopMaIlli: Teopis MHOXKHH Ta BiJHOIIEHb, MaTEMaTH4YHA JIOTiKa, KOMOIHATOpHUKA,
Teopis TpadiB, a TaKOX METOAMU OINHUCy, aHam3y Ta TMOoOyIOBH MojeseH
1HbOpMaIIHHUX MPOIIECIB Y TEXHOJOTTUHUX, TEXHIYHUX Ta OpPraHi3aliifHuX CUCTeMax
KEepyBaHHs JIsl OOTPYHTOBAHOTO BHOOpPY aJTOPUTMIB MpU po3poOlil MPOrpaMHOTO
3a0€3Me4eHHS.

[Iporpama HaByanbHOI AuCHUIUIIHKM “KoMm’ioTepHa IUCKpETHAa MaTeMaTHKa
(uactrHa 2)” po3paxoBaHa Ha CTY/CHTIB, SIKi BABYWIM MAaTEeMAaTUKY Ta iIHPOPMATHKY B
KypCl CEpeIHbO1 IIKOJIH.

Hucnuronina “Komm’rorepHa JUCKpeTHA MaTeMaTuka (dacTuHa 2)” HOCUTH
MDKIUCIUIUTIHAPHUMA XapakTep, BOHa 3a0e3neuye MiAroTOBKY CTY/ICHTIB 10 BUBYCHHS
HAaBUYAJBHUX JUCHMIUIIH “ApXiTekTypa KoM torepa”, “JIMCKpeTHI CTpyKTypH
“Teopisa anroputmiB” Ta “MojaentoBaHHs cucteM .

Knrouoei cnosa: nuckperHa MaTeMaTHKa, MHOXKHMHA, BIJIHOIIEHHS, JIOTIKa,
OyneBa anreOpa, OyyeBa pyHKIIs, TpeAUKAT, rpad), CKIHUEHU aBTOMAT, 130MOpP(Pi3M.

Annotation

The educational program "Software Engineering” for bachelors provides
students with knowledge about formal laws in force in the field of discrete mass
phenomena; methods of systematization, processing and analysis of mass discrete
socio-economic data. The course is based on mathematical methods of processing,
analysis and transformation of discrete information: set and relationship theory,
mathematical logic, combinatorics, graph theory, as well as methods of description,
analysis and construction of models of information processes in technological,
technical and organizational control systems for reasonable choice of algorithms.
software development.

The program of the discipline "Computer Discrete Mathematics (part 2)" is
designed for students who have studied mathematics and computer science in high
school.

The discipline "Computer Discrete Mathematics (part 2)" is interdisciplinary, it
prepares students to study the disciplines "Computer Architecture”, "Discrete
Structures”, "Algorithm Theory" and "Systems Modeling".

Keywords: discrete mathematics, set, relations, logic, Boolean algebra, Boolean
function, predicate, graph, finite automaton, isomorphism.
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2. MeTa BUBYCHHA HABYAJIBHOI JUCIUTLIIHHA

Memoio BuBUeHHS Kypcy “KoMIT roTepHa AUCKpETHA MaTeMaTUKa (dacTuHa 2)” €
IPYHTOBHE BHUBYCHHS Cy4aCHHX METOJIIB JAMCKPETHOI MaTeMaTukKH, (pyHIaMeHTaIbHa
MIJITOTOBKA CTYJIGHTIB B 00JlacTi Teopii JUCKPETHUX CTPYKTYp, SKI € OCHOBOIO
KOMIT FOT€PHOT 1HXEHEP1i, COPUSHHS PO3BUTKY JIOTIYHOTO Ta aHATITUYHOTO MUCJICHHS
CTYJICHTIB.

3. IlepexymoBu 1Jisi BUBYEHHS AU CIHUILIIHA

[lepenymoBamMu 111 BUBYEHHS JaHOI JUCHMIUIIHU €  JAUCIHUILTIHU:
“Komm’roTepHa nuckpeTHa MartemaTtuka’, “Anreopa”, “T'eomerpis” Ta “OcHOBH
iHbOpMaTUKK” B Kypci CepeIHbOT IIKOIH.

4. OuikyBaHi pe3y/JIbTaTH HABYAHHSA

B pe3ynbraTi BUBUEHHS JUCHUIUIIHU CTYJICHTH TIOBUHHI
3Hamu:
- anreOpy MHOXKUH;
- crrocoOM 3aJaHHs BIJTHOIIEHB, KOMITO3HIIIl BIJHOIIICHb;
- C1ocoOu 3a1aHHs 1 METOIM MIHIMI3allii TOTTYHUX (PYHKITIH;
- OCHOBHI MTOHSTTS JIOT'1KMA BUCJIOBJIIOBAHD 1 JIOT1KU MIPEIUKATIB;
- OCHOBHI MOHATTA Teopli rpadiB 1 METOAM PO3B’SI3yBaHHS PI3HMX 3aJa4 HA OCHOBI
BUKOPHUCTaHHS rpadiBs;
- OCHOBHI METO/IM KOJTyBaHHS,
- OCHOBHI TUNIU (POPMAJIBHUX TPAMATHK 1 CKIHUEHHUX aBTOMATIB.

emimu

- 3aCTOCOBYBAaTH Cy4YacHI METOJIU AUCKPETHOT MaTEMaTHKH Ui aHAaJli3y, CHHTE3y Ta
MPOEKTYBaHHS 1H(QOPMALIHHUX CUCTEM PI3HOTO MPU3HAUYECHHS, a CaMe:

- 3aCTOCOBYBaTH METOJ, MaTeMaTHYHO! IHAYKIII IJig MOBEACHHS MaTeMaTHUYHHUX
TBEP/I’KEHb;

- 3aCTOCOBYBATHU €JIEMEHTH KOMOIHATOPHOTO aHATI3Y;

- TIEPEBIPSITH TTOBHOTY CUCTEM JIOTTYHUX (YHKIIIH 1 TIOJIaBaTH JIOT14HI POPMYIIH Yepes
¢byHKIIT 3a1aHOTO 0a3uCy;

- OyayBaTH BHUBEJCHHS B aKCIOMaTHYHIA TeOpii YHCICHHS BHUCJIOBIIOBaHb 1

MIPEIUKATIB;

- BUKOPHCTOBYBATHU Ipadu I MOACIIOBAHHS PI3HUX 00’ €KTIB;

- BUKOHYBAaTH KOAYBAaHHS i1 1eKOlyBaHHA 1H(QOpMaLlii;

- 3aJ1aBaTH MOBH 3a JIOTIOMOTOIO TPaMaTHK;

- OynyBatu Tabnuil i rpadu nepexoAiB 1 BUXO/IB CKIHUEHHUX aBTOMATIB;

- 3aCTOCOBYBATH METOJM W aJTOPUTMH JAUCKPETHOI MaTEMAaTHKH TMPH PO3B’sI3yBaHHI
TUIIOBUX 33724 JOCHIJKEHHS TUCKPETHUX 00’ €KTIB PI3HOI IPUPOIH.



5. IIporpama HaBYAJBHOI IUCHUILIIHA
Moays 1.
3microBHM MoayJb 1. MHOXkUHH, BiiHOMIEeHHSA. AJre0pu. Jloriuni cxemu.

Tema 01. Berym. [Ipenmer 1 MeToa TUCKPETHOI MaTEMATHKH.
Komb6inatopuka. IlepectaHOBKH, pO3MIIICHHS, CIIOJy4YeHHsA. PekypeHTtHi
criBBigHOLIEHHS. PO30UTTS.

Jlxepena indopmarii: [1] — crop. 3-4; 418-421; [5] — cTop. 12-26.

Tema 02. Anre6pa MHOXHMH. BiHOomeHHs. DyHKITI.

Teopis muoxkuH. CriocoOu 3aBlaHHd MHOXHMH. Omnepailii HaJi MHOXHWHAMHU.
Anre0Opa MHOxHUH. [IpsiMuii JOOYTOK MHOKHH.

OcHOBHI BIacTUBOCTI BigHOWIEHb. ['padu OiHapHuX BigHOWIEHb. DakTOp-
MHOxkUHU. Kommo3uitist BiiHOIEeHb. DYyHKI[IOHATBHI BiTHOIICHHS.

Binnomenns  exBiBajieHTHOCTI. Kilac  exBiBaJIeHTHOCTI.  BigHOIIIEHHS
HECTPOroro 1 CTpororo nopsaky. Marpuui i rpadu BiiHOIIEHb NOPAAKY. DYHKIIII.

Jlxepena indopmarnii: [1] — crop. 9-29; [3] — cTop. 14-23; [5] — cTop. 77-85.

Tema 03. AnreOpaiuHi CTpYKTYpH.

VYHapHi, OiHapHi, N-apHi onepertii. 3amwmc infix, prefix, postfix.

[TonsaTTs anredpaivnoi cTpykTypu. [lincrpykrypa. 'omomopdizm. [3omopdizm.
[TiBrpyna. Monoia. I'pyna. AGenea rpyma.

Kinbug. [Tons. I'patku.

Jlxepena indopmartii: [1] — crop. 30-47; crop. 155-177; [2] — crop. 334-338;
[3] — cTop. 81-92,

Tema 04. bynesa anre6pa.

bynesi ¢ynkiii. Crnocodu 3aBnanHs OyneBux ¢yHKiiin. Dopmynu. 3akoHU
oyneBoi anre6pu. [Ipunamun aBoicrocti. [ToBHI cucteMu (PyHKITIMH.

Hopwmainbhi dopmu noriuanx ynkirii. Kanoniuni Gopmu jgoriyHux ¢GyHKITIHN.
CKkopoueHi Ju3 FOHKTUBHI 1 KOH FOHKTUBHI HOpMajbH1 popMu. MiHiMi3alig OyJaeBUX
GyHKIIIH.

Jlxepena indopmanii: [1]— crop. 112-119; [2] — cTop. 302-326. [5] — cTop. 66-
70.

Tema 05. Jloriuni cxemu.
OcHoBHi JoriyHi enemMeHTH. [loBHOTa HaOOpy JIOTIYHUX €JIEMEHTIB. AHaMI3 1

ciHTe3 JioriuHux cxeMm. [Ipukianu noOya0BU JOTTYHHUX CXEM.
Jxepena ingopmartii: [1] — cTop. 120-137; [3] — crop. 52-70.



Monayas 2
3MicTOBHMIA MOLYJIb 2.

I'pa¢dmu. Jlorika BuC/I0B/IIOBaHb | IPeINKATIB. ABTOMAaTH. AJITOPUTMH.

Tema 06. OcHOBHI MOHATTA Teopii rpadis.

[ToBHi rpadu. [3omopdizm rpadis. Yactunu rpada, ncepaorpadu ta marpadu.
Martpuune 3aBaanHs rpadis.

Mapuipytu, nUisIXu, JaHIory Ta nukiad. Eineposi rpadu. Teopema Eiinepa.
3B’s13HICTh. ['aMIJIbTOHOBI LIMKJIW 1 NUISIXH. 3a/1a4a KOMIBOsIKEpa.

Hepea. 3Baxeni rpadu. OctoBu rpada. [lomyk mMiHiMalbHOTO HUIAXY. 3ajada
PO MaKCUMAaJIbHY TEUil0.

Ilxepena indopmartii: [1] — crop. 239-248; [2] — ctop. 117-135; [4] — cTop. 244-
259.

Tema 07. Po3dapOyBanus rpadis.

XpomaTH4yHE 4YHUCHO. XpoMaTHUHUWA Kiac. bixpomatnunmii rpad. Koika.
Teopema bpykca.

JIxepena indpopmartii: [1] — crop. 246-248; 253-260; [2] — cTop. 146-220; [3] —
crop. 243-252; [5] — crop. 162-167.

Tema 08. Jlorika npenukatiB. OcHOBHI TOHATTS. DOpMyIH JOTIKH MPEIUKATIB.
KBanTopu. O6uncieHHs MpeanKaTiB.
Jlxepena indopwmartii: [1] — crop. 207-230.

Tema 09. CkiHUeHI aBTOMATH.
ABtomatu Mypa i Mui. ABTOMaTy 3 Mara3uHHOIO 1mam’aTTi0. Mammna Tropinra.
Jxepena indopmartii: [1] — crop. 391-402; [2] — crop. 17-32.

Tema 10. [ToHATTS PO AITOPUTMHU.
Anroputmu 1 pekypcuHi ¢yHkili. Ckinaanicts anroputMis. [IBuaki anroputmu.
Jlxepena indopmartii: [1] — crop. 322-337.



5.1. TeMaTHuHMIi IVIAH HABYAJBLHOI JUCIUILIIHHA

Ha3Bu 3MicTOBHX MOAYIIB 1 TEM

Kinexicts ronuna

JeHHa Gopma

3a04Ha hopma

y TOMY YHUCII

yCbhOTO

YCbhOTO

y TOMY YHUCII

JIeKI] IPaKT. c.p. JIEKII. IPAKT. C.p.
1 2 3 4 5 6 7 8 9
Monyas 1
3micTroBHuUit Moay/b 1. MHOKUHY, BilHOIIeHHs. Aaredpu. Jloriuni cxemu.

Tema 01. Beryn. Ilpeamer i MeTon AMCKPETHOT MATEMATHKH. 12 2 2 8 14
Tema 02. Anrebpa MmuoxuH. Binnomenns. @yHKIi. 14 4 2 8 14
Tema 03. AnrebpaiuHi CTpyKTYypH. 15 2 4 9 14
Tema 04. Bynepa anre6pa. 3akoHu OyseBoi anreopu. 17 4 4 9 14
Tema 05. Jloriuni cxemu. 17 4 4 9 15
Pa3om 3a 3micToBUM MoayJieMm 1 75 16 16 43 75 2 2 71

Moay.as 2

3micTroBHUI Moay.ab 2. I'padu. Jlorika BHCJI0BIIOBaHb i IpeIUKaTiB. ABTOMAaTH. AJITOPUTMH.

Tema 06. I'padu. OCHOBHI NOHSATTSI. 13 2 2 9 14
Tewma 07. Po3apOyBanus rpadis. 13 2 2 9 14
Tema 08. Jlorika npenukatiB. KBanropu. O04nCICHHS NPEANKATIB. 13 2 2 9 14
Tema 09. CkiHu€Hi aBTOMATH. 18 4 4 10 14
Tema 10. [ToHATTS PO aNTOPUTMH. 18 4 4 10 15
Pa3om 3a 3micToBUM MoayJiem 2 75 14 14 47 75 2 2 71
Pa3zom rogun | 150 30 30 90 150 4 4 142




5.2. TeMu NPAKTUYHHUX 3aHATH

No

KinpkicTs roauu

Hazga Temu Jlenna 3aoyHa
3/m
dbopma dbopma
1 2 3 4
01. | Kom6inaropuka. KomoOinaropsi CXEMH.
[lepecTaHOBKH. CronyyeHHs. Po3mimieHHs.
PexypenTHi criBBigHOMEHHS. PO30UTTS. 2 0,25
yp A
Jlxepena indopmarii: [1, 3, 5].
02. | MuosxuHw. Omnepanii Hang HuMU. JloBeneHHS
TOTOXHOCTEH B Teopii MHOkUH. [liarpamu Elinepa. 2 0,25
Jlxepena indopmarii: [1, 2, 5].
03. | Binapni BIJIHOIIIEHHSI. @DyHKI[IOHAJIbHI
BIJHOILIEHHS. BigHomenus €KB1BaJIEHTHOCTI.
BigHomenHs mopsaxy. 2 0,25
Jlxepena indopmariii: [2, 4, 5].
04. | Yuapui, OiHapHi, N-apHi omepemii. 3ammc Infix,
prefix, postfix. [Tonsitrss anredpaiuHoi CTPYKTypH.
['omomopdizm. I3omopdizm. IliBrpyma. Monoin. 2 0,25
I'pyna. A6enesa rpymna. Kunbug. [Tomns. I'patku.
Jlxepena indopmarii: [1, 3, 4].
05. | Bynesa anre6pa. Peamizarist byHKii Gopmymam.
3akonu OyseBoi anredpwu. 2 0,25
Jlxepena indopwmartii: [1, 3, 5].
06. | Bynepa  amre6pa. IlpeacraBieHHS — OyJIeBHX
¢yskuin B JH®, KHO®, JJH®D, JIKHO.
Minimizaris Oynesux ¢yukiii. MJIH® 1 MKHO®. 2 0,25
Jxepena indopmarii: [1, 2, 3, 5].
07. | OcHoBHi Joriuni enemeHTH. [loBHOTa HabOpPy
JIOTIYHUX E€JIEMEHTIB. 2 0,25
Jlxepena indopmarii: [1, 2, 5].
08. | Amami3z 1 ciHTe3 JoriyHux cxeM. [lpuknagu
OOY/IOBU JIOTTYHUX CXEM. 2 0,25
Jhxepena indopmarii: [1, 2, 4].
Pazom y moayui 1 16 2
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1 2 3 4
09. | OcHoBHi moHsATTS Teopii rpadiB. IloBHi Tpadm.
I3omopdizm rpadis. IlceBmorpadu Ta miarpadmu.
Martpuune 3aBaanHs rpadis.
MapuipyTu, NUIsIXH, JAHIIOTH Ta UK. Efneposi
rpadu. ['aminbTOHOBI HMKIM 1 HUISIXW. 3agava 2 0,5
KOMIBOSDKEpa.
HlepeBa. OctoBu Trpada. Ilomryk MiHIMaIBEHOTO
NUIAXy. 3a7a4a Mpo MaKCUMaJbHY TeUilo.
Jlxepena indopmarii: [1, 2, 4, 5].
10. | Po3dapOyBanus rpadiB. XpoMaTUyHE YHUCIIO.
Xpomatnunuii kinac. bixpomatuunuii rpad. Kiika.
Teopema bpykca.. 2 0.5
Jxepena indopmartii: [1, 3, 4, 5].
11. | Jlorika mpeaukatiB. OcHOBHI TOHATTS. Dopmynu
joriku  npeaukariB. KBantopu. OOu4HClIeHHS
MIpEeNKATIB. 2 0,2
Jxepena indopmartii: [1, 2, 4].
12. | Ckinueni aBromaTu. ABTomatn Mypa 1 Miuni. 2 02
Jlxepena indopmarii: [1, 2, 4]. ’
13. | ABToMaTi 3 MarasWHHOI I1aM ATTI0. MammHa
Tropinra. 2 0,2
Jlxepena indopmarii: [1, 2, 4].
14. | TlonsaTTss 1Tpo  aIrOpUTMHU.  AJTOPUTMH 1
pekypcuBHI pyHkii. CKIIaHICTh aJTOPUTMIB. 2 0,2
Jlxepena indopmartii: [1, 3].
15. | [Ipuknaau MBUIKUX aJTOPUTMIB.
. 2 0,2
Jlxepena indopmarii: [1, 3].
Pa3om y moayJi 2 14 2
Pa3om 3a cemecTp 30 4

11




5.3. Camocrtiiina podorta

KinpkicTs roaun

No .
o/ Ha3Ba Temu aJi1 caMOCTIHHOTO BUBYEHHSI Henna | 3aounHa
dbopma dbopma
Moayas 1
01 binomianbHa 1 momiHOMIiaJIbHA (POPMYIIH. 1 4
" | xkepena indopmaii: [1, 3, 5].
BigHomenus €KBIBaJICHTHOCTI, MOPSIAKY,
02. | TonepaHTHOCTI. 1 6
Jlxepena indopmarii: [2, 5].
Bino6paxxenns. BiiactuBocTi Bi10OpakeHb.
03. ) 1 4
Jxepena indopmaii: [4, 5].
JIn3’1OHKTHUBHI 1 KOH IOKTHBHI PO3KJIaJaHHs OyJIeBUX
04. | byHKIIH. 1 6
Jxepena indopmarii: [1, 2, 3, 5].
[Toninom XKerankina. JliHiiiH1 QyHKIIIi.
05. : 2 4
Jlxxepena indopmarii: [1, 2].
Minimizaiis  OyneBux (QyHKIIA 3a  JOMOMOTOIO
06. | omeparlii ckyI€rOBaHHS 1 MOTJIMHAHHS. 2 6
Jlxepena indopmartii: [1, 2, 4, 5].
07 Kinbis, HOJIA rPaTKH. 9 4
Jxepena indopmari: [1].
Pazom y moay.i 1 10 34
Moayas 2
3B’SI30K MIDK OlHApHUM BITHOIIIEHHSIM Ta
08. | opienToBaHUMU Tpadamu. 1 4
Jlxepena indopmarti: [1, 2, 5].
09 [Tnanapuicts rpadis. 1 6
| Jloxkepena indopmarii: [1, 3, 4].
Po3dapOyBanus rpadiB. XpoMaTHUHUN TOJIHOM.
10. : 1 4
Jlxepena indopmari: [1, 2].
11 [lepeniuenns rpadis. 1 6
" | xkepena indopmarii: [2, 5].
12 dyHIaMeHTaIbHI MAaTPUIl TIEPEPi3iB 1 UKITIIB. 1 4
| Jloxepena indopmarii: [1, 3, 4].
13 I'pacdu 3 GaraTpMa cTOKaMHU. 1 5
" | Jloxepena indopmartii: [1, 3].
Jlorika npenukariB. @opmyiu JOTIKH NPEAUKATIB.
14, : 2 4
JIxepena indopmarii: [2, 3].
15 HiHiI\/'IHO-O'()Me)KCHHi. aBTOMATH. 2 6
| Jxepena indopmarii: [1, 2, 3].
Pa3om y moay.Jri 2 10 40
Pa3om B 1BOX MOAYyISIX 20 74
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5.4. Po3noaist roaiMH caMoOCTiiiHOI po0oTH

Kinpkicts roguu
No B 5
uia podboTH €HHA
3/ AP Hopmatus A 3aounHa popma
dbopma
1. | IligroroBka g0 JeKIii 1 rox. Ha 1 nek. 15 4
IMITOTOBKA J10
[linroToBKa 10 MPaKTUYHUX MPaKTUYHUX POOIT
2. ) 18 24
pooiT — 10 3(4) ron. Ha 1
po0.
IMITOTOBKA 10
[TixroroBka 10 MOTOYHOTO KOHTPOJIBHUX _
3. ) 15x2=30 -
MOJYJIBHOTO KOHTPOJIIIO 3axoxiB — 15 (30)
ron. Ha 1 3axin
BuBueHHs TeM, 1110 BUHECEH]
4, Lo T - 20 74
Ha CaMOCTIHE OTPAIFOBAHHS
5 BukoHaHHS KOHTPOJIBHOI o 30 rox. Ha 1 30
" | pobotu (3/d) po0.
6. | IlizroroBka 1o 3aiiKy 7 10
Pa3zom 90 142

Ipumimka. B nyxKax BKa3aHa KiJIbKICTh TOJUH JUIs 3209HOT (hOpMHU.

6. MeToau HABYAHHS, 32C00M TiarHOCTHKHU Pe3yJbTATIiB HABYAHHS
Ta METOJM IX JeMOHCTPYBaHHHA

MeTtoau HaBUaHHS:
JUTSL BCIX BUJIIB 3aHATD:

- poboTa 3 JiTepaTyporo - OMPAIFOBAHHS PI3HUX BHUJIB JKEPEN, CIIPSIMOBAaHE Ha
dbopMyBaHHS HOBUX 3HaHb, iX 3aKpIIJICHHS, BUPOOJICHHS BMIiHb 1 HaBUYOK Ta
peaizalliio KOHTPOJIbHO-KOPEKIIHOT PYHKIIT B yMoBaxX opMaIbHOI OCBITH;

JUTS JIEKIIAHNX 3aHATH:

- JIeKIis - YCHUH BHKJIaJ HABYAJHHOTO MaTepialy, SIKUH XapaKTepU3YEThCS
BEJIUKUM O0OCSTOM, CKJIAAHICTIO JIOTTYHUX NMOOYAO0B, CKOHLIEHTPOBAHICTIO PO3YMOBHX
o0pa3iB, JOBEJIEHD 1 y3arajbHEHb;

- BIJICOMETO/I - BUKOPUCTAHHS BiJleOMaTepialiiB sl aKTUBI3allli HAOUHO-UYyTTEBOTO
cpuiiMaHHs; 3a0e3medyye OiIbII JIeTKe 1 MIIHE 3aCBOEHHA 3HaHb B iX
00pa3HOMOHATIHHIN HITICHOCTI Ta €MOIliHHIM 3a0apBIEHOCTI;
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JJI IPpaKTUYHUX 3aHATh!:

- mpakTHYHA POOOTa - METOJI MOTJMOJICHHS 1 3aKPIIJIEHHS TEOPETUYHUX 3HAHb
IIUIIXOM CTBOPEHHS TIPOrpaM 1 OTPUMAaHHS pPE3yJIbTAaTiB POOOTH TNpOrpaMu 3
BUKOPHCTAaHHSM KOMII FOTEPiB;

- IHCTPYKTaX - O3HAHOMJICHHS 31 ClTocoOaMy BUKOHAHHS 3aBIaHb, IHCTPYMEHTaMH,
MarepiajlaMH, TEXHIKOI0 O0€3MEeKH Ta OpraHi3allilo poO04oro MicIs.

3aco0aMu OIIIHIOBaHHS Ta METOJIaMHU JEMOHCTPYBAaHHS PE3YJIbTaTiB HABYAHHS €:
* 3BIT NMPO BUKOHAHHS MPaKTHYHOI poOOTH (HA mMamepoBoMy HoCii) abo y
daiimi, mo nepecuinaerbes Ha nepeBipky y C/IH (Moodle, Classroom);
* CTYJEHTCHKI IPE3eHTallii Ta BUCTYNH HAa HAYKOBUX 3aXO0faXx;
* YCHI BIJIMOBI/l Ha MPaKTHYHUX 3AHATTSIX;
* IIOTOYHHUM TECTOBHU KOHTPOJIb;
* ICITUT.

7. ®opMH OTOYHOIO TA MiZICYMKOBOI0 KOHTPOJIIO

JlocarHeHHs cTyieHTa OLiHI0ITECS 3a 100-0a1bHOI0 CUCTEMOIO Y HIBEPCUTETY.

[TincymkoBa OlliHKa HABYAJIBHOTO KypCy BKJIIOUA€ B ceO€ OILIIHKU 3 TTOTOYHOTO
KOHTPOJIIO 1 OL[IHKH 3aKJIIOYHOTO 1CIIUTY.

[luToma Bara 3aKkJIIOYHOTO ICOHMTY B 3arajibHiii cucTtemi OUIHOK - 40 oanis.
[IpaBo 37aBaTH 3aKIIOUHUNA ICIIUAT JAETHCS CTYAEHTY, SIKI 3 ypaxyBaHHsIM OaliB
MOTOYHMX OI[IHOK 1 MOJYJBHOTO KOHTPOJIO HalOupae He MeHuie 60 oanis.
[TimcymKoBa OIliHKAa HABYAILHOTO KYPCY € CYMOIO IIOTOYHUX OIIHOK 1 OIIIHKH 1CTIUTY.

[ToTouHUN KOHTPOJbL MPOBOJAUTHCS HA KOXKXHOMY MPAKTUYHOMY 3aHSTTI Ta 3a
pe3ynbTaTaMi BUKOHAHHS 3aBJlaHb CaMOCTIMHOI pobotu. Bin mnependauae
OIIHIOBAHHSI TEOPETHUYHOI MIATOTOBKU 3/100yBayiB BUIIOI OCBITH 13 3a3HAYEHOI TEMU
(y TOMY 4HCIIl, CAMOCTIHHO ONpPallbOBAHOTO MaTepiay) MiJ 4ac BUKOHAHHS 3aBJlaHb
HPaKTUYHHUX POOIT.

3apaxyBaHHS KPEIUTIB HABUYAIHHOTO KypCY MOKJIMBO TUIBKH MICISI JOCATHEHHS
pe3ynbrariB, 3aruianoBanux PITH]I, o BupakaeTbest B OJHIN 3 MO3UTUBHUX OINIHOK,
nepeadaueHuX YUHHUM 3aKOHOJaBCTBOM.
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7.1. ®opMHu KOHTPOJIIO Pe3yJIbTATIB HABYAJIbHOI AiSlJILHOCTI
CTY/JIEHTIB Ta IX OiHIOBAHHS

Kpurepii oliHlOBaHHS NPAKTHYHOI po00TH

baa

Kpurepii oniHroBaHHS

PobGoTta BuKOHaHa y BCTaHOBJIEHHMH TepMiH. BUKOHaHa caMOCTIHHO, YiTKO
chopMyIbOBaHI IIUT, 3aBJAHHS Ta TiMOTe3a AOCTIHKCHBb. 3aCTOCOBYBAIHCS
KOPEKTHI METOAN OOpOOKH OTPHUMAaHUX PE3yibTaTiB. ¥ BUCHOBKAx MpPOBEACHA
KOPEKTHA 1IHTEepIpeTaIlisi pe3yabTaTiB.

PoGoTta BukOHaHa y BcTaHOBIEHUI TepMiH. CTYIEHT BUKOHYE MPAKTHYHY
poOOTY 3riHO 3 THCTPYKIIIEI, 1HOMAI IMIC/ISI KOHCYJIbTAIlli BUKIaJa4a; OMHUCYE
QJITOPUTM; B IIJIOMY MTPABMIIBHO CKJIAJIA€ 3BIT Ta pOOUTH BUCHOBKH.

Po6Gota BuKOHaHAa 3 TOpPYIICHHSM BCTaHOBJIEHHX TepMiHIB. CTyaeHT
BUKOHY€E MpakTU4Hy POOOTY 3TiHO 3 1HCTPYKINEIO, 1HOJI MICHST KOHCYIbTAIll
BUKJIaJlaya; OIKCY€E AallFOPUTM; CKJIaJa€ 3BIT, M0 MICTUTh HETOYHOCTI Y
BHCHOBKaX Ta MOMMJIKH.

PoboTra BHKOHaHAa 3 TOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyneHT
BUKOHY€ TpPaKTHYHY 3CIAHO 3 1HCTPYKUIEK; CKIAJEHUNA 3BIT MICTUTH
HETOYHOCT! Y BUCHOBKAX Ta MOMUJIKH.

PoboTra BHKOHaHAa 3 TOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyneHT
BUKOHYE TPaKTHYHY ITiJi KEPIBHUIITBOM BHKJIajada; CKIAJICHUN 3BIT MICTHUTH
HETOYHOCT] Y BUCHOBKaX Ta MOMMJIKH.

Po6oTa He BUKOHYBaacs

Kpurepii ouiHl0oBaHHA KOHTPOJIbHOI PO0OOTH CTYICHTIB
(ns1s1 3a04HOI hopmu)

ban

Kpurepii o1iHIOBaHHS

30

PoGota BHMKOHaHa y BCTaHOBJEHUN TepMiH. [Ipu HamucaHHI OMOPHOIO
KOHCTICKTY JICKI[IH BHUKOPHCTaHI PEKOMEHIOBaHI 1 JOJATKOBI JKepena
iHpopmarii. 3agadi po3B’s3aHi TOBHICTIO 1 0€3 MOMHIOK. Y BHCHOBKax
MpPOBEIEHa KOPEeKTHa 1HTepmpertaiis pe3ynbrariB. CTyaeHT  mo0pe
OpIEHTYETHCS Y BUBUCHOMY MaTepialil.

20

PoGora BuKOHaHa y BcTaHOBJIEHUH TepMiH. [Ipu HamucaHHI OMOPHOTO
KOHCIIEKTY JISKI[Ii BUKOPUCTAaHI PEKOMEHI0OBaH1 Jkepena iHpopMmaiii. 3amaql
PO3B’si3aHI TIOBHICTIO 3 HEBETMKMMHU TIOMUJIKAMHU. Y BHUCHOBKax € HETOYHA
iHTepnperauis pe3ynbTaTiB. CTyAeHT OpIEHTYEThCS Y BUBUEHOMY MaTepiali.

10

Pobora Bukonana 3 mnopymenHsMm Deadline. Omopuuii KoHCIEKT He
NOBHUM a0o BIACYTHIN. 3anadi po3B’si3aHi 3 TpyOMMH OMUIKaMu. BUCHOBKHU
He oOrpyHTOBaHI ab0 BifcyTHI. CTyleHT c1ab0 OpIEHTYETHCS Y BUBUEHOMY
Marepiani.

Pob6oTa He BUKOHYBasacs
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KpuTrepii ouiHIOBAaHHS NMOTOYHOI0 MOAYJHHOTI'0 KOHTPOJIIO

y dopmi TecTyBaHHA

[IpaBunbHuX BiAnosiae, %o

100 | 90 | 80 | 70

60 | 50 | 40 | 30 | 20 | 10

Bbax

15 |14 | 12 | 10

KpuTepii oiiHIOBaHHSA MiICYMKOBOI0 KOHTPOJIIO TA iCMUTY (3AJIIKY)

Ban Kpurepii o1iHIOBaHHS

40 CTyAeHT BIAINOBIJIa€ HA TEOPETUYHI MUTaHHSA OUIETy 1 po3B’sA3ye 3amaui 0e3
MOMMJIOK

30 CtyaeHT BiANOBiIa€ HAa TEOPETHYHI MUTAHHS OUIETy 1 pO3B’sA3ye 3aaadi 3
HE3HAYHUMH TOMUITKAMHU

20 CtyaeHT BIANOBia€ Ha TEOPETHYHI MUTAHHS OUIETy 1 PO3B’sA3ye 3aaadi 3
3HAUHUMH TOMUITKAMHU

10 CryleHT BIANOBia€ HAa TEOPETUYHI MUTAHHS OLIETy 1 PO3B’SA3ye 3a7adi 3
rpyorMU TOMHJIKAMU

0 | CryzneHT He BIAMNOBIIA€ HA TEOPETUYHI TUTAHHS OUIETY 1 HE PO3B’A3Yy€E 3aa4i

7.2. Y3arajbHIOW04i pe3yJIbTaTH MOTOYHOI'0 KOHTPOJIIO 3HAHD

dopMa KOHTPOIIIO

MaxkcuMaibHa KUIBKICTh OaTiB

Jlenna gopma

3aouna gopma

Bukonanmua 6 poG. x 5 Ganis = 30 Gaxis | 6 poG. x 5 Ganis = 30 Gaxis
MPaKTUYHUX POOIT
HOTOqHHHv 2 MKP x 15 6anis = 30 GamniB -
MOJIYJIbHUI KOHTPOJIb
Buxonanus B 1 po6. x 30 6aniB = 30
KOHTPOJILHUX POOIT OaJiB

Bceboro 60 60
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8. Kpurepii oniHoBaHHs pe3yabTaTiB HABYAHHS

Jlenna dhopma

3aouna opma

NoNo 3MiCTOBOTO

: KinbKicTs Kinbkicth
MOJYJIS 1 TeMU Bu po6oTi S Bun pobotu Sais
3M 1 T02 | Ilpaktuuna pobota 1 5 [Tpaktuyna pobota 1 5
T04 | Ilpaktuuna pobota 2 5 [TpakTnyna podota 2 8
TO5 | IlpakTtruna pobota 3 5 ITpakTrana po6ora 3 5
[ToTouHMit MOTYIFHUI KOHTPOJIb 15 —
TO7 | IlpakTuuna po6ota 4 3) ITpaktnuna po6orta 4 S)
3M 2 TO8 | IlpakTtuna poboTa 5 5 ITpakTruna po6ora 5 5
TO9 | IlpakTtruna poboTa 6 5 ITpakTuna po6ora 6 5
IloTOYHMI MOYJIBHUI KOHTPOJIb 15 — —
— — — KoHTtponpHa poboTa 30
Hincymrosui Icnut 40 [cnut 40
KOHTPOJITh
Cyma 100 100

9. IHCTpyMEeHTH, 00/1aIHAHHS TAa IPOorpamMHe 3ade3nevYeHHs,
BUKOPHUCTAHHA SIKHX Nependayac HaBpYaaIbHa JUCHUIIIHA

TexHiuHl 3aco0M: MEPCOHAbHI KOMIT' IOTEPH 3 MIAKIIOYEHHSIM J0 MEpexi
[HTEpHET; MyIBTUMEAINHUN TPOEKTOP.

[Ipu mpoBeneHHI 3aHATH 3a AUCTAHIINHOK (OpPMOIO HaBUaHHS (Y MeEplof
KapaHTHUHY) BHKOPHUCTOBYIOThCS BiAKpuTI Iutatdopmu on-line xypcis: Prometheus,
Coursera ta iHdopmanilino-komyHikamiiHi Texuosoriii (Moodle, Google Classroom,

Zoom, Viber Tormro)
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10. PexomenoBani qpkepesia ingopmanii
OcHoBHa JiTepaTypa

. bonmapenko M.®., binoyc H.B., Pytkac A.I'. Komm’rotepHa nuckpetHa
matematuka: [linpyunuk. Xapkis: «Kommnanis CMIT», 2004. 480 c.

. Hixonbcbkuit FO.B., Ilaciynuk B.B., Hlepouna KO.M. JluckpeTrHa MmaTeMartuka.
JIpBiB: «Marnouis - 2006», 2021. 432 c.

. KamitonoBa 1O. B. OcuoBu muckperHoi maremaruku / FO.B. KamitoHoBa,
CJIL Kpusuit, O.A. JletnueBcbkuii, I''M. Jlynpkuiti, M.K. Ileuypin. K.
HaykoBa nymka, 2002. 547 c.

. Augepcon JIxk. JluckperHa Marematuka Ta KoMmOiHatopuka: Ilepexi. ¢ aHrim.
X: Binesamc, 2004. 960 c.

. Haxuo H.b., KpaBuenko lO.B., Jlemenko O.0., Hymnik A.C. JluckperHa

MmateMaTuka : HaBuanbuuii nmocionuk. Kuis : KHY im. T.I'. IlleBuenka, 2025.
194 c.

JlonmomixxkHa

. Bucoupka B.A., JlutBun B.B., Jlozunceka O.B. [luckperHa mareMaruka:
MpakTUKyM (301pHHK 3a/1a4 3 TUCKPETHOI MaTEMATHKH): HAaBYAJIbHHUI MOCIOHUK
JIpBiB: BumaBaunteo «Hosuii CsiT — 2000», 2020. 575 c.

. [erpuuxko M. b., lllto6a C. /., Kozauko O. M. JluckpeTHa MaTemMaTHKa IS
MPOrpamicTiB : HaBuadbHUM nociOHuK. Binnuug : BHTY, 2026. 120 c.

. bongapuyk FO.B., Oniitnuk b.B. OcHoBu guckperHoi marematuku. K: Kuepo-
MorunsHcbska akagemist, 2019. 160 c.

Indopmauniiini pecypcu

1. http://kb.nuos.edu.ua — caitr XHHI HYK.
2. http://www.nbuv.gov.ua/

3. https://prometheus.org.ua/

o
Po3po6HuK &1
K.T.H., JOLICHT O.1. JIuTBHHEHKO
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