OIIUC HABYAJILHOI JUCIUIIJIITHUA

1. Kon. 1.2.7

2. Hazpa. MaTtemaTtuyHa JIoTiKa, TEOpisd aJrOpUTMIB Ta IPOrpaMyBaHHS;

3. Tun. O60B’I3KOBUH;

4. PiBenb BUIIOi ocBiTH: | (OakanaBpchbKuii);

5. Pik HaBYaHH4A. 2;

6. Cemectp. IV

7. Kuibkicts kpeautiB EKTC: 35;

8. IIIII nexTopa, HaykoBHiH cTyniHb, mocana: JKykoBcbka Hartanis AHatosiiBHa,

K.T.H., IOLIEHT Kadeapu NpuKIagHOl MaTeMaTUKH;

9. Pe3yabTaTn HaBYaHHs. [licis BUBUEHHS TUCIUTUIIHU CTY/ICHT TOBUHEH 3HATH:

® OCHOBHI MOHATTS MATEMATUYHOI JIOTIKH Ta TEOPii aJrOpUTMIB: CYTHICTh JIOT1KU Ta
il posb y AISUIBHOCTI JIIOAMHM; TOHATTS (OpManabHOI Teopii, akClOMaTUYHOTO
METOJy, AKC10M, IPABWII TOBEJAECHHS; TOHATTS aJITOPUTMY Ta HOT0 BIACTHUBOCTI.

® OCHOBHI BJIACTUBOCTI (OpMaJbHUX TEOpid: HECYNepeusMBICTh, IOBHOTY,
PO3B’SI3HICTh, HE3AICKHICTD.

e MeToAu (OpPMaANBHOIO JOBEIEHHS TeopeM B (OpMaIbHUX TEOPIsX: TEOpemy
JEAYKIIi1l, TOX1H TTpaBUiIa TOBEJAEHHS TOIIIO.

® METOIU BUBYCHHS (OpPMAIBHUX TEOPIiii, 3aCHOBaH1 Ha MOOYI0B1 MOJeNel Teopii.

® BHUKOPHUCTAHHS METO/[IB MATEMATHYHOI JIOT1KH B MPUKIIATHUX 337a4ax Ta TEOpIsX.

® [ICPEBIPATH KOPEKTHICTh IOOY/IOBAaHMX aJIrOPUTMIB Ta BMITH CaMOCTIHHO
OyayBaTu alrOpUTMHU.

e crocobu po3poOKH OCHOBHUX JITOPUTMIYHHUX CUCTEM Ta METOJHU iX 3aCTOCYBaHHS
B IIPOrpaMyBaHHI.

10. ®dopmu oprasizaunii 3aHsaTb: ayJuTOpPHE HaBYaHHS, CaMOCTiiiHa poOoTa,

pakTUYHA MiArTOTOBKA, KOHTPOJIbHI 3aX0/IH;

11. [ucumiuiing, 10 MNepeayloTh BHBYEHHI0O 3a3HAYEHOI JMCHUILIIHMN.

«IIporpamyBanHns», «KoMmn’toTepHa AUCKpETHA MaTEMaTHKa.

12. 3micT Kypcy.

IcTopiss BUHUKHEHHS IUCIUIUIIHM TEOpii aJrOpUTMIB Ta MaTEMAaTHYHOI JIOTIKH.

[Ipeamer, meTa Ta 3aBAaHHS Kypcy, HOTO Miclie B HaBuyajbHOMY Mpoleci. Poib

TUCITUIUIIHM B MaTeMaTW4YHIA Ta MPOTPaMICTChKI MATOTOBI  CTYJ/CHTIB,

(dbopMyBaHH1 iIXHBOTO HAYKOBOTO CBiTOrJsiAy. [loHsTTa po BucnoBienus. Oneparii 3

BUCIOBICHHSIMU. [loHATTS akciomatwuHoi Teopii. 3MicToBHA Ta (opmanbHa

akciomaTuuH1 Teopii. BmactuBocti ¢opmanbHux akciomaTnuHux Teopiil. [loOymosa

YUCIICHHS BUCJIOBICHb SK (opManbHOi akciomMmaTHuHOi Teopii. DopmanbHi

noeneHHs. [Ipukmamu GopmanbHux moBefeHb. [loHATTS (opMalbHOI BUBIIHOCTI.

Merareopema genykiii Ta 11 3acrocyBaHHs. [lOHSATTS BHBIJHOTO IIpaBUIIA.

JloBeneHnHst ictuHHOCTI (opmyn Ha 0a3i BuBiAHUX mnpaBuia. OCHOBHI mpoOIeMu

aKCIOMaTHYHOTO YMCJICHHS BHUCIOBIEHb. [HII ¢opmanizamii JOTIKM Ta YUCIECHHS

BucnoBieHb. [loHATTs mnpeaukara. Mertonu 3anaBaHHs mnpenukariB. Oonactb

1ICTUHHOCTI Tipeaukara. Jloriuni oneparitii Hag npeaukaramu. [IpeaukaTtHi Gopmyu.

KBantopu. BinpHi Ta 3B’s3aHi 3MiHHI. [loHATTS (opMynu IOTIKM MpeaUKaTiB.

IaTepnperartis Ta orinka. JloriyHo 3aranbHO3HAYYII (POPMYIIN JIOTIKA MPEIUKATIB.

PiBHOCMIBbHI (OpMyNH JIOTIKM TPEJUKATiB Ta BUBIAHI TpaBwia. YuCICHHS

npeaukatiB. [IpobreMu akcioMaTHYHOTO YHCICHHS TpeaukariB. Herpanuiiiai



goriku. [loHsaTrs anroputmy Ta i#oro BiacTuBocTi. AndaBitTh Ta andasiTHI

onepatopu. PizHoBuau anroputmiB. Kommnoswumis anroputmiB. I[lonstrs mpo

QITOPUTMIYHO  OoOumcmioBaHy  (QyHkmito. OIIHKA  CKJIAJHOCTI  aJTOPHUTMIB.

Knacudikariss anroputmiB 3a ckiagHicTio. CucTeMa HOpPMajJbHHUX aJTOPUTMIB

MapkoBa. AnroputmiuHa cucteMa TropiHra. AJropuTMidHa CUCTEMa PEKYPCHUBHUX

(GyHKIIHA. ATTOPUTMIYHO BaXKKOPO3B’SI3H1 Ta HEPO3B’ A3H1 TPOOJIEMH.

13. PexoMeHa0BaHi HABYAJIbHI BUJIAHHA:

1. T'yn A.K. Marematruyeckast JIOTMKa U TEOpHsl aIrOpUTMOB: YueOHOe mocodue. —
Owmck: M3natensctBo Hacnenue. Jquanor-Cubups, 2003. — 108c.

2. Uromwmn B.M. MaremaTuyeckasi TOTHKa U TEOPUSI AITOPUTMOB: yueOHOE nmocodue
JUTSL CTyA. BBICHI. yueO. 3aBeaeHuil. — M.: M3marensckuii 1EeHTp «AKamemus»,
2008. —448c.

3. KnakoBuu JI., Jlesumpka C., KoctiB O. Teopis anroputmiB: HaBuanbuuii
nociOHuk. — JIpBiB: Bumasuuuuii neatp JIHY im. [.®dpanka, 2008. — 140 c.

4. Kopwmen T., Jletizepcon Y., Pusect P. Anroputmser: moctpoenue u anamus / [lep. c
anri1. noa. pea. A. ewnsa. — M.: MITHMO, 2002. — 960 c.

5. Tlpuitma C.M. MaremaTuyHa Jiorika i Teopist anroputmiB: HaBuanbHMil TOCIOHUK.
Memnitonons: TOB «Buaasanuuit 6yauaok MMJI», 2008. — 134c.

14. 3anyiaHoBaHi BUIM HABYAJLHOI JiSVILHOCTI Ta MeTOAN BUKJIAJaHHA.

30 romun nekui, 30 roaWH mNpakTHYHUX pPoOIT. Jlekmii 3 BUKOPUCTAHHSIM

1HGOpMaLIHHUX TEXHOJOTIH Ta MYJIbTUMEIINHUX MPE3eHTallill, MpakTU4YHI poOOTH,

camocTiiiHa po6oTa.

15. ®opmu Ta KpuTepii OLiHIOBAHHS.

@®opmH OIIIHIOBAHHS 3HaHb: YCHE ONMMTYBAHHS, HANKCAHHS CAMOCTIHHUX POOIT,

MOTOYHE TECTYBAHH.

OuiHroBaHHs 31MCHIOIOTECS 3a 100-6ampHor0 mkanorw €EKTC, mo BkiIovae
® TIOTOYHHUN KOHTPOJIb (HAMHMCAHHA CaMOCTIHHUX  pOOIT, OMUTYBaHHA,
TecTyBaHHs) — 60 OaniB;
® [11ICYMKOBUM KOHTPOJb (icriut) — 40 GaiB.
16. MoBa HaBYaHHA. YKpaiHChKa.

3aBigyBau kadeapu I1.M. Maptuniok

DESCRIPTION OF THE EDUCATIONAL DISCIPLINE
1. Code: 1.2.7.
2. Title: Mathematical logic, theory of algorithms and programming
3. Type: Normative
4. Higher education level: the first (Bachelor’s degree).
5. Year of study when the discipline is offered: 2
6. Semester when the discipline is studied: [V
7. Number of established ECTS credits: 5
8. Surname, initials of the lecturer: Zhukovska N.A., Candidate of Engineering,
associate professor of the department of Applied Mathematics
9. Results of studies:
After studying the discipline the student must know:



* basic concepts of mathematical logic and algorithm theory: the essence of logic and
its role in human activity; the notion of formal theory, axiomatic method, axioms,
rules of proof; concept of the algorithm and its properties.
» the main properties of formal theories: consistency, completeness, solvability,
independence.
* methods for the formal proof of theorems in formal theories: the deduction theorem,
derivative rules of proof, etc.
* methods for studying formal theories, based on the construction of the theory
models.
» use of mathematical logic methods in applied problems and theories.
« verify the correctness of the constructed algorithms and be able to independently
build algorithms.
» ways of developing basic algorithmic systems and methods of their application in
programming.
10. Forms of organizing classes: training classes, independent work, laboratory
works.
11. Disciplines preceding the study of the specified discipline: Programming,
Computer discrete mathematics.
12. Course contents:
The history of the theory of algorithms and mathematical logic. Subject, purpose and
tasks of the course, its place in the educational process. The role of discipline in the
mathematical and programmed training of students. The expression notion.
Operations with statements. The concept of axiomatic theory. Substantive and formal
axiomatic theories. Properties of formal axiomatic theories. Construction of the
number of statements as a formal axiomatic theory. Formal proofs. Examples of
formal proofs. The concept of formal evolution. Metatoream of deduction and its
application. Concept of the output rule. Proof of the truth of the formulas based on
the output rules. The main problems of the axiomatic number of statements. Other
formalization of logic and number of statements. Concept of the predicate. Methods
for defining predicates. The area of truth of the predicate. Logical operations on
predicates. Predicate Formulas. Quantum Free and linked variables. Concept of the
formula of predicate logic. Interpretation and evaluation. Logically general-valued
formulas of the logic of predicates. Relative formulas of predicate logic and
derivative rules. Proofreading. Problems of axiomatic predicate calculus.
Nontraditional logic. The concept of the algorithm and its properties. Alphabets and
alphabetical operators. Varieties of algorithms. Composition of algorithms. The
notion of an algorithmically calculated function. Estimates of complexity of
algorithms. Classification of algorithms by complexity. The system of normal
Markov algorithms. Turing's algorithmic system. Algorithmic system of recursive
functions. Algorithmically difficult and insoluble problems.
13. Recommended educational editions.
1. I'ym A.K. Marematudeckasi TOTUKa ¥ TEOpHUsS alTOPUTMOB: YdeOHOe Tocoowe.
— Omck: M3patensctBo Hacnenue. quanor-Cubups, 2003. — 108c¢.
2. Urommun B.M. Maremaruyeckass JOTUKa M TEOpPHUS aJIrOPUTMOB: ydeOHOE
nocobue s CTyI. BBICHI. y4eO. 3aBeneHuil. — M.: M3paTtenbCkuil LEHTP
«Axanemus», 2008. — 448c.



3. KnakoBuu JI., JleBunpka C., KoctiB O. Teopisa anroputmiB: HaBuanbHuit
nociOHuk. — JIpBiB: Bumasuuuuii neatp JIHY im. [.®dpanka, 2008. — 140 c.
4. Kopmen T., Jleiizepcon Y., PuBect P. Anroputmel: moctpoeHue u aHaius /
ITep. ¢ anrn. noxa. pen. A. lllens. — M.: MITHMO, 2002. — 960 c.
5. Ilpuiima C.M. MarematuyHa Jjorika 1 Teopis anroputmiB: HapuanbHUi
nociOnuk. Memitonons: TOB «Buaasauunit Oyauaok MM/I», 2008. — 134c.
14. Planned types of educational activities and teaching methods: lectures — 30
hours; laboratory work — 30 hours.Lectures using multimedia presentations,
laboratory works, independent work.
15. Forms and assessment criteria: The assessment is carried out on 100-point
scale.
e Current control (60 points): testing and assessing laboratory works.
¢ Final control (40 points): test at the end of the semester.
16. Language of teaching: ukrainian

Head of the department,
Doctor of Engineering, associate professor P.M. Martyniuk



