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YKpaiHCbKe NoriyHe TOBApPUCTBO NMPOBOAMTbL HAYKOBMM CEMiHAp 3 JIOTIKM Ta il 3aCTOCYBaHb
14 CciYHA KOXXHOTFO POKY, OCKiZIbKM Ha Ut gaTy 3a piweHHAm HOHECKO npunagae Big3Ha4vyeHHA
BcecBiTHbOro gHA NorikK. 3a pesynbTaTamMu cemiHapy roTyeTbcs 36ipka Tes. Y 36ipKy Te3 cemiHapy
2020 poKy BKAOYEHO Te3n 14 gonosigen, WO CTOCYIOTbCA MATEMATUYHUX, IiNOCOPCbKUX,
iICTOPUYHNX Ta AMAAKTUYHUX aCMNEKTIB NOTiKK. OnAa gaxisyis y ranysi OriKK Ta CyMidKHUX ANCLLUNAIH.
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JNoriyHi 3acagn ynpasniHHA 3MiHaMKM Y HaBYaNbHOMY npoLieci

3. C. X. Anb-Xinani, B. . LLleB4yeHKoO
KuiBCbKu¥i HauioHaibHUi yHIBepCcHUTeT iMmeHi Tapaca LlleB4eHKa

Cy4acCHUM CBIT XapaKTEPU3YETbCA BEJIMKOK KiNbKICTIO 3MiH, WO BiAbyBatoTbCA LWiIbHO
B Yaci. Pa3om 3 TMM, HaBYAHHA 3a/IMLLAETLCA BAXK/IMBMM KOMMNOHEHTOM CTaHOB/IEHHA
OCBIYEHOI NKAMHW, a[aNTOBAHOI A0 BMKAMKIB CyvacHOCTI. Tomy BpaxyBaHHA
NMOBCAKYACHMX 3MIiH Ta afanTauia 4O HWMX HABYANbHOrO MPOLLECY € BAXK/IMBOLO
CK/Ial0OBOIO MEHEAXMEHTY, 0cobnmBo — y e-Learning.

Lloao KnacMYyHOro HaBYaHHA 3 y4MTeNeM 4YM HacTaBHWKOM (TobTo, offline-
HaBYaHHA Yy KJacax), OCHOBHi 3MiHM CTOCyOTbCA PO3KNagy (B pamkax nepioay
HaBYaHHA — CEMECTpPY, YBEPTI, NiBPiYYA TOLLO) Y4 HABOPY Ta YaCOBUX XapPaKTEPUCTUK
npeameTis (y NOpiBHAHHI POKiB, MixK nepiogamu). MepLui 3MiHM KepyroTbCA NOTiKo
HecynepeynmBoCTi NPaBWUA, AKI HaKNaAalTb 0OMEKEHHA HA MHOXWUHY AOMNYCTUMMX
PO3KNAAiB, AKLWO PO3rNAAaTM 3MiHY AK QYHKLIO 3 O4HOro po3Kknagy B iHwui. LWoao
3MiH MiXK nepiogamm — BaxKAMBO, abu orika 3miH HacnigyBana NOBHOTY (MOKPUTTA
mMmaTepiany, MaTpuui HaBUYOK Ta KOMMETEHTHOCTEN), HecynepeyamBicTb (MiHimizauin
NepeTuHiB maTepiany, TOLWLO), Ta NOCAIAOBHICTb (MixnpeameTHi 38’Aa3kn). Ocobnmso
OCTaHHE Ba)K/IMBO ANA NpeaMeTIB BiibHOro BMbopy cTyAeHTiB.

LLlo cTocyeTbcA ynpaBniHHA HaBYaHHAM (learning curve) A4na 3a04HMX YW iHLIKX
BiaAaneHnx ¢opm B3aeEMOAii — TYT BaX/IMBUM € TaAKOX CAigyBaHHA noriyi
HecynepeynmBoCTi, MOBHOTM Ta NOCNIAOBHOCTI. [MoBHOTa 0c06/AMBO BaXnuBa Yy
BMMNaAKax HabopiB KypciB (nano degrees, WO CTaloTb BKpPaM NONYASPHUMM CbOroAHi),
AKi JAl0Tb yABY NPO NeBHYy NpeaMeTHY rasysb, WO, AK NPaBWIO, 3HAXOAUTLCA Ha
NepeTUHi KiNbKOX KNAaCUYHUX ANCUUNNIH.

Y BUNagKy 3miH y Taknx (abo 6inblu AOBrMX, KNaCMYHMX) Kypcax Ta ix Habopax,
BAXK/IMBO CNiAlyBaTW, 3HOB-TAKU, NIOTiIKM HECYNepeYIMBOCTi Ta NOBHOTU, BPAaXOBYHOUM
3a3ganerigb 06ymoBieHy NOCAIAOBHICTb NOAAHHA 3HAHb.

Y cyyacHMX cuctemax ynpaBniHHA HaB4yaHHAM (Learning Management
Systems) He 4YacTo pobUTbCA aKUEHT Ha Ui NOriYHi acneKkTU, He 3BaKaloum Ha ix
3HayywwicTb. HaTomicTb, po3pobneHa aBTopamu i BNpoBaaKeHa cuctema e-Learning
BPaxoOBYE O3HA4YeHi 3acaan, pobasum akUeHT Ha AOTPMMAHHI 3adiKCOBaHMX NpaBu,
3ragaHux suule. TaK, ogHa 3 BaXXNMBUX PyHKLUiM — “Oe3neyHa” 3amiHa y po3Kknagi,
OofHOpa3oBa abo Ha perynapHin OCHOBI, BUKOHAHA 3 ypaxyBaHHAM BCiX HEObXiaHMX
obmerKeHb Ta 3aCTOCOBHMX NPaBU.



OcCKinbKM cucTeMa BXXe Nponwna AO0CNigHYy eKcnayaTalito, BNPOBaAXKeHa Y
KiNIbKOX WKOMAaX, Ta MA€E NO3UTUBHI BIANYKM NPO AOCBiA KOPUCTYBAHHA, MOXEMO
CTBEPAXKYBATM, WO Oyno po3B’A3aHO BaXKAMBY 3aga4vy YNpaBAiHHA HaB4Ya/lbHUM
NpoLEecoMm 3 MiHimi3aLielo NtoACbKOro BTpyYaHHA. MiarpyHTAM Ui€i po3pobKu noctas
JNIOTIYHMM anapaT, AKUA AOMNOMiIr:

1) aBTOMaTM3yBaTW BiANOBIAANbHI AiNAHKK poboTy,

2)  AK HAcNigoK, 3MEHLLUTU NOACbKMI GaKTOP Y NPURHATTI pilLeHb,

3) cucTemaTM3yBaTU AeAKi acneKkTU ynpaBAiHHA HaBYa/lbHUM MPOLECOM i
3pobuTM came ynpasaiHHA Ginbll 3pyYHUM | MeHLW NigBAAaCHMM NoMUAKam (y nepLly
yepry, IOriYHOro XxapaKkrepy).

OTKe, NpakTUYHa CKknagosa pobOTU NiAKPEC/IOE BaXKUBICTb Ta 3aCTOCOBHICTb
OKpecneHux NOriYHUX acnekTiB Ta 3acag B YNpasBAiHHI HaBYaNbHUM MPOLECOM,
30Kpema — 3MiHaMM Yy HboMy.

Buau icTMHHOCTI

Irop AyuAak
HavioHasbHwuii yHiBepcuTeT “/IbBiBCbKA MNOMITEXHIKA”
idutsyak@gmail.com

[AnAa neTanbHOro N0OriYHOro aHani3y 3HaHb NOTPIOHI Taki BUAM ICTUHHOCTI:

1. O6’ekTMBHA $aKTMUYHA iICTUHHICTb — O3HAKa BUCNOBY, KA NPOABAAETLCA B
TOMy, WO 3adiKcoBaHe B HbOMY 3HAHHA Y3roAjKeHe 3 AilcHicTio (ue 06’eKTMBHO
$aKTMYHO iCTUHHMI BMCAiB), abo He y3rogxKeHe 3 AilcHicTio (ue 06’eKTUBHO
daKTMyHO xMbHuIt BuchiB). Hanpuknag, sucnis “CnocreperkyBaHuin pyx CoHuA €
obepTaHHA HaBKoNO 3emni” € 06’eKTUBHO GAKTUYHO ICTUHUM. O6’EKTUBHO GAKTUYHO
Ft

iCTUHHUA  BWUCNIB NO3HAYaTMUMEMO CMMBOJIOM (P , TobTOo: @dakTU4HO (F)

06’eKTUBHO (iHAEKC O) icTUHHMI (iHaeKc t) BuchiB p. O6’eKTUBHO aAKTUUYHO XMOHWUI

BMUCNIB NO3HAYaTUMEMO CUMBOJIOM Ff)(p) , Ae iHaeKcom f no3HayeHo XWOHicTb
BUCNOBY p.

2. MopaHa cyb’ektom (aeknapoBaHa) pakTUYHA iCTUHHICTb BUcnoBy. Cyb’ekT
MOX€e noAaBaTU BUC/IB 3 iHWKMM 3HAYEeHHAM ICTUHHOCTI aHiX BiH NpuMimae (ue
Ha3MBaEMO BpexHeto), i, Kpim Toro, NnogaHe MOBLLEM 3HaYeHHA GaKTUUYHOI iICTUHHOCTI
He noB’A3aHe 3 06’eKTMBHON (AKTUYHOI IiCTUMHHICTIO. Cyb’eKT MoXe noaaTtu
$aKTMYHY iCTUHHICTb TPpbOMa cnocobamu:
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aw:n “ ”

2.1. loriyHUMK cnoBammM 4UKM cnoBocnosiykamm (Takmmm 8k “i”, “abo”,
“HenpaBga, Wo” Ta iH.), AKi B noriui Bucnosie GopmanbHO 3anucyroTb bynesnmu
bYHKUIAMM.

2.2. CtBeparKyBasibHOO Popmoto BMCNOBY. KOXKHE CTBEpPAXKYBa/IbHE PEYEHHA
MA€E B MMCbMOBOMY MOBJ/IEHHI OCTaHHIM CMMBONOM KparnkKy, AKOK No3HavatoTb GaKT
CTBEPAKEHHA, TOOTO NOAAHHA BUCNOBY AK iCTUHHOrO. MoAibHMM 3HaKom B yCHOMY
MOB/EHHI € cnagHa iHTOHauiA. AKWO 3MicT cniB “HenpaBaa, WO” MW NO3HAYAEMO
bynesoto PyHKLUiEO “3anepeyeHHA” (Herauis), To, noaibHo, 3amicT cnis “npasaa, wo”
(TobTO “icTMHHO, WO”) TaKOX AOUiNbHO No3HaYyaTu byneBoto PyHKLUiED. AKLO 3MmicT
NoriyHoro TepmiHa “HenpaBaa, Wo” 3anncyemo Tak: 1p: p=1,1p=0; p=0,1p=1), 70
3MICT NloriyHorom TepmiHa “npasaa, wo” 3anmwemo 1p: p=1, 1ip=1; p=0, 1 p=0.

2.3.3mictom Bucnosy. Toli ¢aKT, WO 3micTom (nogaHoro AK ¢GaKTUYHO
iCTUHHWIA) BUCNOBY p; € PaKTUYHA ICTUHHICTb BUCNOBY p; MO3HAYMMO KBaLpPATHUMMU
ayxkamu: 1 p;[1p]. Mapagokc bpexyHa: 1p;[1p] — apyrum i TpeTim cnocobamm
BUCAIB p; NO3HAY€EHO 3 Pi3HMMM 3HAYEHHAMM ICTUHHOCTI.

3. MpuitHATa cy6’eKTOM aKTUYHA ICTUHHICTB — LUe OuiHKa ¢aKTUYHOI
iCTUHHOCTI BWUCNOBY, fAIKY CYO’€KT MOBJIEHHA MNPUMMAE fAIK KOPeKTHY. Lia ouiHKa
$aKTMYHOI ICTUHHOCTI He NoB’A3aHa 3 06’EKTUBHOO PAKTUYHOIO iICTUHHICTIO — BUCAIB
MoXKe byt 06’eKTMBHO (aAKTUYHO ICTUHHMM, a cyb’ekT cnpumatMme WMOro AK
06’eKTUBHO daKTMUYHO XMbHMI (Ue, BlacHe, BUNAAOK omaHu). Hanpuknaa, cyb’ekTt
BBAKa€, WO AincHum pyxom CoHUA € obepTaHHA HAaBKONO 3eMni, Toai AK HacnpaBAi
Le € He Tak. Moxe byTu TaKoXK HaBNakn — cyb’eKT MOXKe CNpUMMaTh SKUNCb BUC/IB
AK GAKTUYHO iCTUHHUIA, Toai AK BiH € PAKTUYHO XMOHMM. Bucnis, AKMA cyb’eKT

t
NPMMUMaE AK ¢PaAKTUYHO ICTUHHWIA, MO3HAYMMO Fy(p) . MopibHo, BUCAIB, AKUN

f .
cy6’ekT nNpuimae AK aKTUYHO XMOHMN, NO3HAYUMO Fy(p) . Y Takomy pasi
OMaH/IBi BUCNOBW, AKi NOAWHA He onpuatoaHuna (MoBneHi NoAYMKM), MOMKHa

f ot .
3anucatu Tak: 1) FoF(p) , TobTO, Te, WO Hacnpasai (06’ekKTMBHO) € aKTUYHO
XMO6HUM (BUChiB p), Cyb6’e€KT NOAYMKM NPUMMAE fAK GAKTUYHO IiCTMHHe, abo

t of
2) FoFs(p) , TO6TO, HaBMakn, — Te, WO € 06’EKTUBHO PAKTUYHO ICTUHHUM (BUCAIB
p), cyb’eKT cnpunmae aKk ¢akTMyHoO xnbHe. Mpuknaamn 3anncy o6’eKTUBHO iICTUHHOrO

t -t

BMC/I0BY NPOMOBEHOrO AK HpexHs: F,Fy 1(p) — npuitHAaTe cyb’ekTOM AK iICTUHHE (
t t f

F F F!

s ), BiH nogae Ak xMbHe (1); i HaBNakKM — 1(p).



On generalized well-founded induction

levgen lvanov

Taras Shevchenko National University of Kyiv
ivanov.eugen@gmail.com

Software specification and verification using interactive proof assistants, such as
Isabelle and Coq, frequently depends on inductive definitions and proofs. In this
context, inductive proofs can usually be considered as instances of application of the
well-founded induction principle. However, induction principles, different from well-
founded induction, appear in some domain-specific logics for analysis and
verification of cyber-physical systems, mathematical models of which combine
discrete and continuous components. They can also be applied to formalization and
analysis of such systems in interactive proof assistants.

An important principle of this sort is Raoult’s open induction [1]. Although a
formalization of this principle is available e.g. in Isabelle/HOL library, practical
application of it to discrete-continuous system formalization and verification in proof
assistants is much less obvious and straightforward than, e.g. application of inductive
proofs for inductive data types to formalization and verification of regular (discrete)
sequential programs. Besides, no specific mechanism for constructing types
(concrete dcpos) to which it is applicable and unfolding its formulation for such types
is present.

Thus investigation of type systems that ensure convenience of construction of
types important for discrete-continuous dynamical systems formalization to which
the open induction principle is applicable, and convenience of application of this
principle to such types, is a relevant research question.

In this talk we consider this question on semantic level and propose some
categories which can serve as semantics domains for such type systems, and show
that for such categories, open induction can be associated with certain weak forms
of the notion of a well-founded coalgebra [2, 3].

References

1. Raoult J.-C. Proving open properties by induction / J.-C. Raoult // Information

Processing Letters 29. — 1988. — P. 19-23.

2. Taylor P. Practical foundations of mathematics / P. Taylor. — Cambridge

University Press. — 1999.
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Inductive Definitions via the Single Formula

Yaroslav Kokhan

Institute of Philosophy, National Academy of Sciences, Kyiv, Ukraine
yarkaen@gmail.com

There is still no comprehensive theory of induction in logic. As a result, definitions by

induction (inductive or recursive definitions) are described incorrectly in some

works, including handbooks (authors do not formulate the inductive finalization).
The structure of the inductive definition (F) of an adequate predicate

F (xo, X1, ..., X,) is following:

The inductive basis:
(Fol) Al('xoaxl; s 7$n) — F(‘TOa L1y 7xn>’
(Fok) Ak(zo, 21, ..., xn) = F(xo,21,...,Tn).

The inductive clause:
Fil) Jyi ... 3w AF(yi, 21, .., 20) A Ri(xo,y1,- - u1)) = Flzo, 21,...,20);

1<l

(Fim) 3y1 ... 3y NF(yi,z1,. .. 20) A R0, 91, ..., 01)) = F(zo, 21, ..., 2p).

1<i<l

The inductive finalization:
(FOO) /\ _'Ai(xﬂaxlv e 7xn) A vyl .. vyl( /\F(yjaxlv “ee 71'n) — /\ _‘Re(x()vyl: e 7yl)) — _‘F(mmxla e »xn)~

1<i<k 1<j<i 1<e<m

(n+1)

Variables xi, ..., x, in predicates 4", ..., A/ in inductive basis (F,) can be

apparent; in this case, we have unary predicates, which specify kinds of initial

.., RA™ in inductive clause (F)) mean the rules, which

objects. Predicates R;
determine the obtaining new objects by induction from any appropriate specified
objects.

It is obvious that the inductive finalization (F..) is the contraposition of the
conversion of the formula, equivalent to the conjunction of all the formulas of the
inductive basis and the inductive clause of (F). Thus the whole inductive definition

(F) can be formulated as the following equivalence:
F(xo,x1,...,25) < ( \/Ai(:co,xl, cesxy)V3yr L Ay /\F(yj, Tlyeeoy Tp) A \/ Re(xo,y1,---5u1)))-

1<i<k 1<l 1<e<m
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This means that

(MAIN THESIS) Every inductive definition can be formulated via the single
formula.
The last fact allows us

(i) to formalize proofs by induction in logical calculi,

(ii) to solve the problem, whether the proofs by induction require the separate
rule of induction or not (i. e., whether the rule of induction can be derived from
logical rules or not).

Logical approach to the research of properties of software engineering
ecosystem
Krywyi S. L.
Taras Shevchenko National University of Kyiv
sl.krivoi@gmail.com
Grinenko O. O.

National Aviation University
Elena.Grinenko@livenau.net

High level ecosystem (ES) model is proposed, which is oriented on software
engineering domain.

In this scientific paper the following definition of ecosystem is taken into
account, which models its computing active part.

Definition 1. Ecosystem (ES) is called a triple ES=(E, B,Sg), where

— E'is autonomous family (set) of objects, which interact with each other and
with environment (kernel or core of ES);

— B is (ontological) knowledge base, where the evolution of family’s develop-
ment is saved as population (macro-knowledge of ES);

— Speis a server to provide interaction between £, Band environment.

Kernel of ES is presented as an ordered tuple SYS;=(S,Q,0,f), where
S=(S;,...,S,) is finite set, elements of which are called servers; Q is finite set of
operations, which are realized by servers; 0:S - B(Q) is a mapping of the set of
servers in the set of subsets (power set B(Q)) of operations; f:SxQ - N" is a
function, values of which are time of execution of certain operations on the certain
server, where N" is a set positive natural numbers.
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Let Qi:{CQ,CQ,...,C"'QJ} defines a set of operations, which are executed on the
i-th server C},C},...,Cg € @ and f(S,, K |=1},i=1,...,n,k=1,...,

Q. Because the system
allows to perform the same operation on different servers, then a time of execution
of operation may be different on different servers. In this formulation the planning
task will have a large number of implementations in the system SYS[1].

It is considered logical approach to analysis of planning task of resources
in [2]. While is considered as multi-agent system (MAC). To describe the behavior of
agents the following logics are used: temporal logic (TL), epistemic propositional
logic (EPL) and dynamic propositional logic (DPL). Semantics of these logics is
described using marked transitive system A=(W, Act,{R,{ ap,},éi;},I,AP,L).

References

1. Telenyk S., Rolik A., Bukasov M., Halushko D. Models and methods of
resource  management VPS hosting. Technical transaction. Automatic control.
Politechnika Krakowska. — 2013. —v.4—-AC. - P. 41 — 52.

2. Krywyi S. L., Pogorilyy S. D., Boyko Y. V. Network Model of IT-infrastructure
Resource Management. Proced. Intern. Conf. 2019 — ATIT IEEE. Tr.2. P.1-5.

Automated Theorem Proving in Kyiv: Historical Notes
Alexander Lyaletski
Kyiv
a.lyaletski@nubip.com.ua

A brief historical sketch of carrying out the Kyiv’s investigations in the automated
theorem proving, beginning from 1962, the time of starting the investigations, and
ending today is given. The main results in this field and researchers obtained them
are listed in the chronological order. At that, connections with some of the similar
investigations of other researchers are indicated.
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MPUIAHATTA pilieHb i NpasaonoAibHi aprymeHTH
Bonoavmunp HaspoubKum

IHcTuTyT Qinocogii im.I. C. Ckoopoamn HAH YkpaiHun
navrotsk@gmail.com

3HaYyHa 4YaCTMHA pileHb MNPUMAMAETLCA NOAbMM 32 He MOBHICTIO BU3HAYEHMUX
o6cTaBunH. O6IrpyHTYBAHHA TaKMX pillieHb 34iMCHIOETLCA 3a3BMYa NPaBAONOAIbHMMM
aprymeHTamu, y CKNa4 AKUX BXOAATb TBEPAMKEHHA, AKi OLiHIOITLCA He AK iICTUHHI YmM
XWOHI, @ AK NEeBHOI MipOO NPUNHATHI. 3aCHOBKAM apryMeHTYy NPUNUCYOTbCA NEeBHI
Mipy npasgonoaibHoCTi, HanpuKknag, 4YUCNoBi CTyneHi. A BMCHOBOK apryMeHTy
OTPUMYE NEBHWUM CTYNiHb OOI'PYHTOBAHOCTI.

MPUAHATTA  BUCHOBKY  NpPaBAoOMNOAIOHOrO  aprymeHTy 3aieXuTb  Bif
ApPryMeHTaALiMHOrO  KOHTEKCTY, HanpuKkaag, Big B3AaEMOAiT  aprymeHTty i3
KOHTpPaprymeHTaMmn, 60 TakMiA apryMeHT € NOTEHLIMHO Nig NUTAHHAM i MoXKe 6yTu
aTaKoBaHMW. Y Xopi TaKoi B3aEMOAii yCi TpU CTPYKTYPHi KOMMOHEHTU aprymeHTy
MOXYTb ByTM yparkeHi. Hanpuknag, AKWO aTakoBaHe NPaBuUIO, TUM CaMUM KUHYTUI
BUKAWK YCNIWHOCTI nepexoay BiA, MNPUAHATHOCTI 3aCHOBKIB aprymeHTy Ao
NPUMHATHOCTI MOro BMCHOBKY. Toai BMHWKae notpeba obrpyHTyBaTU 3acCTOCYBaHHS
npaswuia BUBOAY.

OT)Ke, yChiWHICTb OOrpyHTYBaHHSA BUCHOBKY aprymeHTty (i BiganosigHoro
PilLEHHA) | paLiOHaNbHICTb MOro NPUMAHATTA 3aneXaTb Bi4 TOro, AK aprymeHT
BiANOBIB Ha TaKi aTtaku, To6TO, Big Moro cunn. CBOK OCTATOYHY CUAY apPryMeHT
OTPUMYE CaMe 4Yyepes3 3MaraHHA i3 KOHTpaprymeHtamu, 60 y xodi TaKOro 3amaraHHsA
MOro 3aCHOBKWM i MNpPaBWNO BWMBOAY OTPMMYKOTb NeBHY Bary. PopmanbHO cuna
apryMmeHTy Morke byTn npeactaBneHa ¢QyYHKLUIE i3 BarM 3acHOBKIB i Barn npasuna
BMBOAY Y CTYNiHb OBrPpYHTOBAHOCTi BUCHOBKY.
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Jlorikn ®noipa—Xoapa gna pekypCUMBHUX NPOrpam Ta YacTKOBUX YMOB

HikiTueHKOo MuKona CtenaHoBuY
JAOKTOP Qi3.-Mat. HayK, rnpogecop
KHY imeHi Tapaca LLleB4eHKa, KuiB, YKkpaiHa
mykola.nikitchenko@gmail.com

Abstract. Classical Floyd—Hoare logics are not valid for partial conditions (partial predicates).
Several methods to solve this problem are proposed. Here we construct Floyd-Hoare logics with
partial predicates for recursive programs over hierarchical data. Obtained results can be useful for
program analysis and verification.

Jlorikn ®norpa—Xoapa € npupogHMUM 3acobom onucy BNACTMBOCTEM MpoOrpam Ta,
30Kpema, A0BeAeHHA IX KOPEKTHOCTI. LIi N10rikKn WMPOKO BUKOPUCTOBYHOTLCA B PI3HUX
MeToAax po3pobKmM nporpam, HaNpPUKNag, y KOHTPAKTHOMY NPOrpamyBaHHi, y MoBax
Dafny, B, RAISE, VDL Ta iHwWM#X.

Norikn dnonpa-Xoapa rpyHTYOTbCA Ha MOHATTI TPiMkM Xoapa. Ls Tpinka
CKNA[aETbCcA 3 NepeaymoBM, NPOrpamun Ta NiCAAYMOBMU | O3HAYAE TaKy BUMOTY: KOAU
BXiAHI [AaHi 3a40BONbHAOTL NepeaymoBi, TO pe3ynbTaT Nporpamum MNOBUHEH
330BO/IbHATU MNICAAYMOBY, AKWO Mporpama 3aBepllyeTbcA. KnacuMyHa norika
dnonpga-Xoapa Haga€e aKCioMM Ta nNpaBuaa BUBEAEHHA O/  KOHCTPYKLIN
NPOCTOi iMNepaTUBHOT MOBWM NPOrpamMmyBaHHSA. TakoxK bynun po3pobnaeri npaBuna ana
IHLWWMX MOBHMX KOHCTPYKLIiN, 30Kpema, napaneniamy, npoueayp, nNepexosis,
BKa3iBHMKIB Towo [1].

Y KnacuyHin norigi dPnompa-Xoapa, AK i y ii po3wMpeHHAX, nepea- Ta
nicnAymosu (Nnpegukaty Hag, AaHMMU, AKi 06pobAAOTLCA NPOrPaMor0) BBaAXKAKOTLCA
TOTaIbHUMK (BM3HAYEHUMM HA BCIX JaHMX), @ NPOrpamm MOXKYTb BYTU YACTKOBMMM
(y TOMy ceHCi, WO AKWO Nporpama He 3aBepLUyEeTbCA, il OTPMMaHe 3Ha4YeHHA He
BM3HauyeHe). 34aTHICTb NPALIOBATM 3 YAaCTKOBICTIO € Ba)K/IMBUM aCMEKTOM, OCKINIbKK
4YaCTKOBI onepauii 4YacTo BMHUKAlOTb Yy NporpamysBaHHi. Ane npobnema nonarae B
TOMY, WO nepexig A0 YaCTKOBUX NpPeaAMnKaTIiB NOPYLUYE KOPEKTHICTb KNACUYHOI NOTIiKK
®nonpa-Xoapa [2, 3]. AnAa po3B’A3aHHA Uiei npobnemn 6Gyno 3anponoHOBaAHO
AeKinbKa niaxopais [4]:

1) BBeAeHHA 06MeXKeHOro NOHATTA iICTUHHOCTI TPiMKKn Xoapa;

2) HaKNaJaHHA AOAATKOBMX 0OMeXKeHb Ha NpaBuaa BUBEAEHHS;

3) po3WMpPEHHA MOBU NPEANKATIB KOMMNO3ULIEID AOMNOBHEHHA.

B ponosigi po3rnagaroTbCA Taki NUTaHHA:
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4) po3pobKa KOMMNO3ULIAHO-HOMIHAaTUBHUX MOAENIEN PEKYPCUBHMX NPOrpam
Hag, iEpapXiYHMMM JAHUMU;

5) nobyaosa norik ®noiiga-Xoapa 3 YaCTKOBMMWU MNpeauKaTamMu ANA TaKuX
nporpam.

OTpuMaHi pe3ynbTaTM MOXKYTb BYTU KOPUCHUMW ANA aHanisy Ta Bepudikauii
nporpam.

Nitepatypa

1. Apt, K.: Ten years of Hoare’s logic: a survey - part |, ACM Trans. Program.
Lang. Syst. 3(4), pp. 431-483 (1981)

2.  Kryvolap, A., Nikitchenko, M., Schreiner, W.: Extending Floyd-Hoare logic
for partial pre- and postconditions. In: Communications in Computer and
Information Science, vol. 412, pp. 355—-378. Springer, Cham (2013)

3. Nikitchenko, M., Shkilniak, S.: Algebras and logics of partial quasiary
predicates, Algebra and Discrete Mathematics, vol. 23. No 2, pp. 263-278 (2017)

4. lvanoy, |., Nikitchenko, M.: Inference Rules for the Partial Floyd-Hoare
Logic Based on Composition of Predicate Complement. In Communications in
Computer and Information Science, vol. 1007, pp. 71-88. Springer, Cham (2019)

CeKBeHL,iHi YMCNeHHA NepLIoNOPAAKOBUX NOTIK YaCTKOBUX NPeANKaTIB 3
KOMMO3WUL,EI0 NPeANKAaTHOro AONOBHEHHA

M. C. HikityeHko, C. C. LLUKinbHAK
KniBCbKkMvi HaLioHa/IbHWY yHIBEPCUTET imeHi Tapaca LLleByeHKa

B poboTi 3anponoHOBaHO YMCNEHHA CEKBEHL,iIMHOIO TUNy ANA HOBWUX MPOrpamHoO-
OPIEHTOBAHMX NOriYHMX OpManiamiB — NepLonoOpPAAKOBMX NOFIK YaCTKOBMUX
KBasiapHWX NpeaunKaTiB 3 NpeAuKaTHUM AOMNOBHEHHAM. XapaKTepHow 0cobamBicTIO
LUMX /IOTIK € HasBHICTb Ccheuia/bHOi HEeMOHOTOHHOI onepauii (Komno3wuuii)
npeAnKaTHOro AonoBHeHHs ~. Onepauii noaibHOro TMNy BUKOPUCTOBYOTHLCA B Pi3HUX
BapiaHTax norik ®nonpga-Xoapa [1] 3 yacTkoBMMKM nepen- Ta nichaymosamun. Mwu
PO3rNAJAEMO YUCTI NepLIonopPAAKOBI NOMKM 3 PO3WMPEHUMM PEHOMIHALIAMKU Ta
npeanKaTaMu-iHOMKATOPAMM HAsABHOCTI 3HAYEHHA ANA NPeaMETHUX iMeH (3MiHHMX);
TaKi noriku, 36arayeHi KOMNO3MLIE NPeANKaTHOrO AONOBHEHHSA, Ha3gaHo L %, na

BUNAAKY 04HO3HaYHMX YaCTKOBMX NPeAMKaTiB TaKi noriku HassaHo L, .
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YnucneHHA ceKkBeHUiMHOro Tuny ¢opmManisytoTb BiAHOWEHHA JIOFIYHOrO
HacNigKy AnA MHOXWMH GOpmMyn, BNAACTUMBOCTI UMX BiAHOWEHb € CEMAHTUYHOLO
OCHOBOI MOBYA0BM BiANOBIAHUX YncneHb. Ana L% moxHa BBecTV ABa PisHOBMAM
TaKWUX BiAHOLIEHD:

— TpaauuiiHi BigHoweHHa |=5, *|= *|=7, *|=r, |z, =7 "=k Ta =k
HEKOPEKTHI);

— BiHOLUEHHA NOMYHOro HaCNiAKY 3a YMOB HeBu3HayeHocTi |=4", °|=7, *|=F,

P|=n}1R|=#)R|=#)R|=H}'

[ns BigHOWEHb TUNY |=7Ta TUNY |=; MAEMO Pi3Hi BNACTUBOCTI AeKOMNO3uL;i
dopmyn surnagy ~®, aki He MOX¥KHa NoAaTU AK CNibHY BNACTUBICTb ANA BiAHOLWEHb
™NY |=7~ TOMy CEKBEHLjiNHE YNCNEHHA ANA BiAHOWEHHA TUNY |=7- € NOEAHAHHAM
ABOX YMCNEHb: ANA BiAHOWEHHA TUNY |=; Ta ANS BiAHOWeEHHS TUNy |=(. 3rigHo

Pl L Ry_ L Ry _ L
|_F; =T |_F

TeopemMM NpPo enimiHaLyito YyMOB HEBMU3HAYEHOCTi BigHOWeHHA 7| =7,
MOXHa 3BecTu Ao BigHoweHb | =7, | =g *| =7, *|=F.

TakMm 4ymMHOM, ¢aKTMYHO Tpeba nobyayBaTW CEKBEHLUIMHI YUCNeHHA AanA
BigHOWeHHA |=x" B L%, ana BigHoweHb *|=7i *|=;B L.%" Ta gna BigHOWeEHb *|=7i
Rc|=FB LJ_QC.

MepwonopaaKoBi CEKBEHLINHI YMCNEHHA AnA UMX BigHOLWEHb BiAMNOBIAHO
Ha3BaHo C %"V 13 CQCP_T' CQCP_F' CQC_TI Cacr

[NA KOXKHOrO i3 3a3HaYeHMX YNCNeHb HaBeaeHO 6a30Bi CeKBEHLiMHI dopmu Ta
YMOBM 3aMKHEHOCTi CEKBEHLLIN.

[nsa nobynoBaHUX CEKBEHLIMHUX YNCNEHDb [OBEAEHO TEOPEMM KOPEKTHOCTI Ta
NOBHOTM.

Nitepatypa

1. C. Hoare. An axiomatic basis for computer programming, Comm. 1969.
ACM. 12(10). P. 576-580.

2. M. Nikitchenko, O. Shkilniak, S. Shkilniak. Program Logics Based on Algebras
with the Composition of Predicate Complement, in 9th International Conference on
Advanced Computer Information Technologies (ACIT), Ceske Budejovice, Czech
Republic, pp. 285-288 (2019).

3. M. Nikitchenko, O. Shkilniak, S. Shkilniak, T. Mamedov. Completeness of the
First-Order Logic of Partial Quasiary Predicates with the Complement Composition.

Computer Science Journal of Moldova, vol. 27, No 2 (80), 162—-187 (2019).
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HomiHaTuBHi gaHi Ta po3s’asHicTb popmyn
OmenbuyK Jltogmnna JleoHiaisHa

KaHauAaaTt @i3.-Mat. HayK, AOLEHT Kageapu Teopii Ta TeXHO/OrIi nporpamyBaHHA
KniBcbKkoro HayioHa/sibHoOro yHiBepcuTeTy imeHi Tapaca LlleB4yeHKa
l.omelchuk@knu.ua

LLnwaybka OneHa BonogummpiBHa

KaHAauAaaTt @i3.-Mat. HayK, aCUCTEHT Kageapwm Teopii Ta TEXHO/IOrIT nporpamyBaHHA
KniBcbKoro HayioHasibHOro yHiBepcuTeTy imeHi Tapaca LLleByeHKa
shyshatska@knu.ua

Komno3unuinHO-HOMIHAaTUBHMIW nNigxia Hagd€e €AUMHY METOA0/0riYHYy OCHOBY ANA
dopmaniszauii noHATTA cneundikauii nporpam, AoBeaeHHSA X BNaCTUBOCTEN, a TAKOXK
ONA NpoBeAeHHA X Modanblloi KOHKpeTMsauii 4O MOB nporpamyBaHHA 6inblu
HW3bKOrO PiBHA.

Ha HOmiHaTMBHOMY piBHI AaHi TPaAKTYIOTbCA AK HOMIHATMBHI AaHi. Knac
HOMiIHaTUBHUX AaHux ND nobyaoBaHM Ha OCHOBI MHOXMWH iMeH V Ta 3HayeHb W
MOHA 3a4aTWU HACTYyNMHMM pPEKYPCUBHUM BU3HAYEHHAM: ND:WU(V"}ND)
VmND

, Ae
— KJ1aC YaCTKOBMX barato3HayHUX (HegeTepmiHoBaHUX) GYHKLMN.

Ona npepctaBfieHHA HOMIHATMBHUX OaHWX MOXHA BMKOPUCTOBYBATU popmy
dZ[Vi"’aiViEIL ne I peaknit Habip iHAeKciB. Cuctema AaHUX HOMIHATUBHOIO PiBHSA
Moxe BbyTV 3afaHa Ak kopTexx NDS=|V,W,D), ne DCND. KoxeH i3 pisHis posrnaay
MHOXMWHU AaHux D iHAyKye BignoBigHi Momy ¢yHKLUIi Ta Komno3uuii, AKi byaemo
DmD

no3Ha4vatn iHgekcom D. DyHKUiT MatoTb TMN , @ KOMMO3ULil TPaKTYIOTbCA AK

n-apHi komnoswuuii. B [1, 2] nobynoBaHO Ta AOCAIAMKEHO TEOPiD HOMIHATUBHUX
AaHUX. 30Kpema, AOCNiAKEHO HOMIHAaTMBHY 0O4YMCAIOBAHICTb Ta NPOAEMOHCTPOBA-
HO, Wo byab-aka YPD morke 6yTM npeacTaBieHA HOMIHATUBHO O6YMCAOBAHUMMU
bYHKUIAMM Hag, MHOXXMHOK HATYPaSibHUX YNCEN Y HOMIHAaTUBHUX AaHUX.

Ona nobygoBu meTtoaiB BepudiKauii nporpam BaXKAMBMM 3aBAAHHAM €
BUPiLWWEHHA 3a4audi po3B’A3HOCTI ANA NorivHUX GopmMyn 3 ypaxyBaHHAM Teopiln, Wwo
nexatb B ix ocHoBi (Satisfiability Modulo Theories (SMT)). Benuka KinbKicTb
SMT-BuMpiWwyBayiB BUKOPUCTOBYIOTb YHipiKOBaHY mMmoBYy onucy 3aga4y SMT-LIB, wo
[03BOIAE AOCTATHbO MPOCTO 3aMiHUTU ogmMH SMT-BupilwyBay Ha iHWKK. SMT-LIB —
Le MiXKHapoAHa iHiuiaTMBa, 3ano4yaTtkoBaHa B 2003 poui, cnpAmoBaHa Ha CNPUAHHA
HAyKOBO-AOCNiAHMM po3pobKkam Ta agocnigeHHAm SMT-Teopin. HaaBHicTb
3arasbHUX cTaHpapTiB i 6ibniotek ana SMT nonerwunno OUIHKY i NOPIBHAHHA
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SMT-cuctem, a TaKOX CTUMYAOE iX noganblwimii po3sBuTok. Y SMT-LIB Teopis
BU3HAYAETbCA AK KAAC CTPYKTYp 3 OAHAKOBOK CUTHATYpOlO. Z-Teopia — Uue Knaac
2-CTPYKTYp. KOXXHa 3 uumx CTpYyKTyp € moaennto Teopii. Tunosi Teopii SMT-LIB
CK/lafaloTbCA 3 €AMHOI Mmoaeni (Hanpuknag, Uinvx uucen, AiAcHUX udmucen) abo 3
K/Mlacy BCiX CTPYKTYp, AKi BigNoBigatoTb akCiomam Teopil.

He3Bakatoum Ha Te, WO Teopia HOMIHAaTUBHUX JAHWUX NPeACTaBAAE iHTepec anA
MOZentoBaHHA Ta BepudiKauii nporpamHoro 3abe3neyeHHA Hapasi BiACyTHA il
nigTpumka y ¢opmati SMT-LIB. Tomy, aBTOpammn 3anpONOHOBAHO Ta AOC/IAXKEHO
TEOpit0 HOMIHAaTUBHUX OaHUX ANA cTaHgapta SMT-LIB 2.6. Teopia HOMIHAaTUBHUX
OAHUX MoXKe ByTu npeacTaBnieHa AK NOEAHAHHA 6a3oBux Teopin. MpoTte, aBTopamu
3aMNpPOMNOHOBAHO BU3HAYUTU L0 Teopito AK 6a30BYy, OCKINIbKM BOHA MICTUTb
cneundiky, AKY HEMOXKIMBO OTPUMATU MOAY/IbHUM MNOEAHAHHAM Teopin, a
BMKOPUCTAHHA cneuianbHo nobyaosaHoi SMT-Teopii [03BONNTL epeKTUBHILIE
3[iMCHIOBATN NepeBipPKY BUKOHYBAHOCTI popmyi.

The examples of natural language formalization in the course
“mathematical logic”

Nataliia Rusina

Taras Shevchenko National University of Kyiv
rusina@knu.ua

Natural languages are used as an effective way of communication. Teaching students
to formalize natural language using logical laws and operations in practice is one of
the objectives of the course "Mathematical logic" for students of the educational
program "Applied Linguistics".

To construct natural language sentences in the expression logic, the algorithm
is used: distinguish all simple statements and mark them with propositional
variables; connect simple utterances to logical connectors; the resultant formula is
written.

The above algorithm will be further used by students to complete a practical
assignment.

Here are examples of formalization of sentences for students of philology
departments.
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Example 1. Write in the language of the logic of the utterances the following
sentence: "The sun is shining or the snow is falling and the wind is whistling".

By structure, this sentence is complicated. It consists of several simple
statements: "the sun is shining" - denote (a); "snow is falling" - denote (b); "wind is
whistling" - denote (c).

Also in this sentence there are linguistic links (grammatical conjunctions): "i",
"and" which are denoted by the conjunction "A", the conjunction "or" by the
disjunction "V". As a result of the sentence analysis, the formalized form of the given
statement willbe:aVv b Ac.

Example 2. Formalize the statement in the language of the logic of the
statements: "If the Pirates or Giants lose and the Lilliputians win, then Gulliver loses
the first place and, in addition, Grogul loses money."

By structure, this sentence is complicated. It is made up of such simple
statements that we denote by the propositional variables: “Pirates lose” - (a),
“Giants lose” - (b), “Lilliputians win” - (c), “Gulliver loses first place” - (d), “Grogul
loses money” - (t). The grammatical conjunctions are: conjunction "A", disjunction
"v", "If, ... then" - "—>".

As a result, after analysis, the breakdown into simple statements, the initial
complex sentence can be written in a formalized form: ((aV b) Ac) — (d A 1).

Example 3. Formalize the statement in the language of the logic of the
statements: "If the workers or the administration balk, the strike will be settled only
when the government makes concessions but no arrest won’t be imposed on the
plant."

By structure, this sentence is complicated. It consists of several simple
statements, namely: "workers balk" - denote (r); "administration balk" - denote (a);
"strike will be settled" - (s); "the government makes concessions" - (u); "the arrest
will be imposed on the plant" - (z). We find grammatical conjunctions: "or" - "v"

“If, ... then" - "—>"; "If and only then" - "&"; "But" is synonymous with the

conjunction A"; "No" - "~". After the analysis we write down the sentences by
the means of logic statements: (r Va) — (s < (u A (~ 2))).

As a conclusion, the formalization of sentences in the language of utterance
logic should promote understanding of the concepts of logical laws and operations
by students of philology, which can later be used for linguistic analysis, such as

textual documents.
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BiaHOLWeEHHA NOriYyHOro HacnigKy B OriKax YaCTKOBUX NMpeauKarTis 3
KOMMO3WUL,EI0 NPEANKATHOrO AONOBHEHHA

O. C. WkinbHAK

KuiBcbKkmii HauyioHabHuU yHiBepcuTeT iMmeHi Tapaca LlleByeHKa
me.oksana@gmail.com

JocnigeHo nepwonopaaKoBi /IOFKM YAaCTKOBUX NpeaunKaTiB 3 KOMMNO3ULUIED
(onepaujieto) npeanKaTHOroO AONOBHEHHA ~, TaKi NorikK Ha3saHo L. MoaibHi onepai
BMKOPUCTOBYIOTbCA B PO3LWIMPEHHAX Bigomux [1] nporpamHux norik dnorga-Xoapa 3
4aCTKOBMMM nepes- Ta nicna-ymosamu. ONMcaHo KOMNO3uL,iiHi anrebpu i mosu L€
Komnosuuia ~ He 36epirae TOTanbHICTb NpPeauMKaTiB, TOMYy KOPEeKTHUM € po3rmag, L
R-npeaukatie (4acTKOBMX HEOAHO3HAYHMX penauiiHoro tuny) Ta L¢ P-npeauKaTis
(4acTKOBMX OAHO3HAUYHMX), TaKi NOTiKKM Ha3BaHo L.

Ha MHOMMHaX GopmMyn MOBM L[° MOMKHA BM3HAUMTM HU3KY BiJHOLIEHb
norivHoro Hacnigky. [MowwupeHHa Ha mosy L Bigomux BigHoweHb ©|=j
=7 (icTMHHicHWIA Hacnigok), °|=F (xunbHicHMI
LCP

(HECNPOCTOBHICHMI  HACNIAOK)
Hacnigok), °|=rTa f| =7 (cunbHWit Hacninok) pae 8 L Ta B L” BignosigHi BigHOWEHHA
noriuHoro Hacnigry “|=x, =5, |=5 *|=r1a | =k, *|=1, *|=5 *| =7 Npu ubomy ans
BiAHOLWEHb TUNY |=; Ta TUNY |=F MAaeMO pi3Hi BNACTMBOCTI AeKomno3uuii popmyn
Burnagy ~®, aKi He MOXKHa NoAATU K CMiIbHY BIACTUBICTb ANA BiAHOWEHb TUNY | =1,
TOMy BigHoweHHa |=, *|=;, *|=5 *|=1 B L° BUABNAOTbCA pisHMMKU. BogHouac B
TpagMUiiHiN noriyi KBasiapHux npeamkatis maemo ?|=x= ta *|=;=F|=r=F|=1.
Maemo *|=z# J, npoTe BigHOweHHA "|=,; Mae BUPOAMKEHMIN XapaKTep: AKLLO
dopmynin MHOKMH ' Ta A He MaloTb BXOoAsKeHb ~, To 3aBXamn I *|#z A, 30Kkpema,
%2, T, wo 3acsiguye HepedneKcusHicTb *| =y .

MiX 3a3Ha4YeHMMM BiOHOLEHHAMW NOTMYHOrO Hacnigky B L° Maemo Taki

cniBBiAHOLWEHHA:
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Rc|=7_ - Pc|=T

7 7
Flz=rr > "l=r = < "|=p
\ N /

Rc/:F N Pc/:/-'

MoKasaHo, WO ANA BigHOWEHHA "|=x HEeMOM/IMBO KOpPEeKTHMM cnocobom

3a4aT YMOBM Aekomnosuii dopmyn surnagy ~®. Lle moTtmsye nepexig, sig | = oo
6iNbLL 3arafbHOrO BiAHOLWEHHA | =" HECNPOCTOBHICHOrO NOFYHOMO HACAiAKY 338 YMOB
HeBM3Ha4yeHoCTi [2]. MoaibHMi nepexin 3pobneHo [3] Ans BiaHOWeEHbL TMNIB 7, FTa
TF. Otpumyemo BigHoweHHA |=x, ‘l=7, "l1=7, ‘l=r" Fl=r, fl=F, Ffl=+,
CMiBBIAHOLWEHHA Mi3K HUMMW iA€HTUYHI cniBBigHOWEHHAM MiX | =, *|=1, =5 =1
=, *|=r, *|=7~ Ona sigHoweHb TMNIB |=; Ta |= AoBeAeHO Teopemy mMpo
P|=FJ_’ R =TJ_’ R|=FJ_ AO
BigHoweHb |=;, "|=, ®|=, ®|=~ BogHOuyac |=x HEMOXIMBO 3BeCTU A0

eNiMiHaLil0 YMOB HEeBM3HAYeHOCTI, WO Aa€ 3mory 3sectn *|=7,

BifHOWEHHA | =4, AKE HEKOPEKTHe.

BcTaHOBNEHI BAAcTMBOCTI BigHOLWEHb NOMYHOrO Hacnigky B L 3acBiguyroTb
iCTOTHY BigAMiHHICTb L Big, TPaAMLiINHOT NOTiKM KBa3iapHMX NpeauKaTis.
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Republic, pp. 285-288 (2019).
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MepwonopagKoBi NOriKKM YaCTKOBUX NPeANKaTIB 3 PO3LWMPEHMMMU
peHOMiIHaLiaMK Ta NpeanKaTamu piBHOCTI

C. C. WKinbHAK

KuiBCbKu¥i HauioHaibHWI yHIBEpPCHUTET iMeHi Tapaca LlleB4eHKa
ttp@unicyb.kiev.ua

BMBYalOTbCA HOBI  MPOrpPaMHO-OPIEHTOBAHI  /IOTIYHI  POpManiammM  —  YUCTI
nepwonopaaKoBi KOMMO3ULIMHO-HOMIHATMBHI /IOFiKWM KBas3iapHUX npeauKkaTie i3
PO3WMPEHNMM PEHOMIHALIAMMK, NpeanKaTaMU-IHAMKATOPAMKMU HAABHOCTI 3HAYeHHA
ANA 3MIHHMX, BOHWM Ha3BaHi L% B ueHTpi gocnigxeHHa — L,¢ i3 cneuianbHumu
npeavkatamum piBHOCTI. MoXHa BMAIAMTM npegukatn cnabkoi piBHOCTI =,, Ta
npeAuKaTh CTPOroi piBHOCTI =,, ue aae [,? i3 npeamkatammu cnabkoi piBHOCTI, AKi
Ha3BaHi L, %, Ta 3 npeAnKaTamu CTporoi piBHOCTI, AKi Ha3BaHi L, .

Jocnig)XeHo BNACTUBOCTI KOMMO3MLUiM MPOMOHOBAHWMX NOFIK, OMWUCAHO
BiANOBIAHI KOMNO3MLiNHI anrebpu R-npegukatis A% A%, ALF. Knac P-npegukartis
(oAHO3HAYHMX R-NpeanKaTiB) 3aMKHEHUN Woa0 6a30BUX KOMMO3ULLA LuX anrebp,
Tomy B A% A%, AT supinaemo nipanrebpu P-npepmkatis A%, A%, AT
OCHOBHY yBary 30CepeaeHO Ha [AOCNiAXMEeHHi BNacTUBOCTEM, NOB’A3aHUX 3
npegmMKatamum pPiBHOCTI. 30Kpema, MNOKa3aHo, WO npeavKaTn =,, MOXHa noaatu
yepes NpeamKaTh =,, Ta NpeguKaTu-iHgmMkaTopu £z. 3 iHWoro 60Ky, HAABHICTb BCOAM
HEBM3HAYEHOro npeguKaTa A Ta npeauKaTiB-iHOMKaTopiB £z A€ 3mory noaatm
npeguKkaTn =,, yepes NpeguKaTn =,,, Npy LbOMY MAaEMO NoAaHHA A =R’ (=,,)

Onucano mosu L% L,%, L¥. BeegeHo Ta AOCNIAXKEHO HU3KY BigHOLWEHb
NIOTIYHOTO HaCANiAKY B LMX NOTiKax: HEeCNPOCTOBHiCHWMM (Tun /R ), iCTUHHICHUIA (TN T),
XWBHiCHMM (TN F), cunbHmiA (Tun TF). Moka3saHo, wo B L.%Ta L,F maemo no 5 pisHux
HesupoaxeHux sigHowenb: “|=k, ‘=1 *I=5 *l=75 Fl=m Zl=r Zl=r Fl=r =1
| =7 BoaHouac B L,¥ KOPEKTHUM 3a/lMLIAETbCA AMLLE BigHOWeEHHA ~|=k, a ana
BigHoweHb =7, |=5 |=m *|=# nopyweHa ymoBa TpaH3WTMBHOCTI. 3a3HaueHi
BIAHOLWEHHA NIOTMYHOro HAaCNiAKYy NOWMPEHO HAa NapuU MHOXWH dopmyn. BugineHo
TaKi rpynu BNacTUBOCTEMN LIUX BiAHOLWEHD:

— BNACTUBOCTI CNPOLLEHHSA;

— BNACTUBOCTI €KBiBaN€HTHMX NepeTBOPEHb;

— B/IACTUBOCTI AeKomno3uuii popmyn;

— BNACTUBOCTI eNlimiHau,il KBaHTOPIB;

20


mailto:ttp@unicyb.kiev.ua

— BJIaCTUBOCTI, MOB’A3aHi 3 npeauKatamu piBHOCTI (peHomiHauii piBHOCTI,
TPAH3UTMUBHOCTI, 3aMiHWN PiBHUX);

— YMOBM HAaABHOCTI BigNOBIAHOMo BiAHOLWEHHA NOrYHOro HACAIAKY.

BnactuBoCTi BigHOWEHb NOTMYHOrO HaCNiAKY € CEMAHTUYHOK OCHOBOM NOby-
posns L% L%, [,F BignoBigHMX NepL1onopaAaKOBMX YNCAEHb CEKBEHLIHOMO TUMy.
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dopmyBaHHA HOBOI HABYANbHOI NPOrpamu 3 NIOriKU ANA OPUCTIB 3
ypaxyBaHHAM BnpoBageHHA T3HIMK

FOpkesny OneHa MukonaiBHa

JAOKTOPp QinnocoPpcbKkux HayK, npogecop Kagpeapu ginocodii
HavioHasnbHoro ropuan4dHoro yHisepcutety imeHi Apocaasa Myagporo
olenayurkevych@ukr.net

NasneHKo MaHHa OneKcaHApiBHA
KaHAnAaT npuaANYHUX HayK, AOLUEHT Kadeapwm dinocodii
HavuioHasnbHOro ropnanydHoro yHisepcutety imeHi Apociasa Myaporo
zhannapavlenko4@gmail.com

MounHatoum 3 2016 poky 3a cneuianbHicTio 081 «lpaso» ana pgudepeHuiauii
6akanaBpiB 3a PiBHAMM CPOPMOBAHOCTI B HUX 3arasibHUX HABYA/NbHUX MPABHUYMX
KOMMNETEHTHOCTEN BUKOPMUCTOBYHOTb TECTOBUM IHCTPYMEHT 3a TexHosorieto 3HO, wo
Ma€E cKopo4yeHy Ha3By «T3HIMK», AkMi nepeabayae BUMIpPOBAHHA piBHA
cHOPMOBAHOCTI TAKMX KOMMETEHTHOCTEM, AK aHANITUYHE MUCNEHHA, KPUTUYHE
MUCNEHHA Ta NoriyHe mmucneHHA. MiHiCTepcTBO OCBITM YKpalHW BKA3y€E Ha BUAINEHHA
OAHUX TPbOX KOMMOHEHTIB TOMY, LLO CaMe BOHM HaMbiNbLO Mipoto KOPEentowThb i3
Ba*K/IMBUMWU OCOB/IMBOCTAMM HaABYaNbHOI M NpodecinHOi AianbHOCTI, NOB’A3aHOI 3
lopuCnpyaeHUieto. Y 3B'A3Ky 3 UMM BMHWKAE MNUTAHHA, AK BUKAAZATU NOFiKY
CTYAEHTAM OPUANYHNX PaKyNbTeTiB, W06 BOHA CTana y HaroAi Ha NpakTuULL.
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Y BiNbHOMY [OE€MOKPATUYHOMY CYCMiNbCTBi Ha MepLWMin NAaH BMUCYBAETbCA
3[aTHICTb | FOTOBHICTb OLHIOBATM CUTyaLil0 KPUTMYHO, ane 6e3 ynepearKeHHs,
BiAAINATM iCTUHY Big xmMbu, CaMOCTIMHO 3HAaXoAMTWU PilLEHHA | 3aXULWaATU iCTUHY B
cynepeyui. TpaguLUiNHO BUKNAAAHHA HaBYa/bHOI AMCUMNAiIHM «JloriKa» BM3HA4YaloTb
yepes npuamy ¢bopm (MOHATTA, CYAMKEHHS, YMOBWMBOZAY), 3aKOHIB MMUCNEHHA
(TOTOXKHOCTiI, Hecynepe4yHOCTi, BMKIOYEHOro TPETbOoro, AOCTaTHbLOI NiAcTaBu) Ta
Teopii 4oBeaeHHA. BUBYEHHS NOriKK 3a TaKoro niaxoay Aa€ 3mory nornnMbuTn 3HaHHA
NPO CTPYKTYPY AYMKW, ane He YAOCKOHAAUTU BMIHHA MUCAUTWU. Yac BMMarae
nobyaoBn HOBOI MOAENi BMKNAZaHHA, WO pPO3paxoBaHa Ha PO3BUTOK He TiNIbKU
TEOPETUYHMX 3HAHb, @ M NPAKTUYHUX HABUYOK MUC/IUTU, apryMeEHTYBaTU, MMCbMOBO
dbopmMmyBaTM Ta BMCAOBAIOBATM TOYKY 30py, MNPUMAMATU pilleHHA, po3B’A3yBaTH
Cynepeykn Towo. BaknmMBo NpoaeMOHCTPYBaTW, WO Pi3HOro pogy npobnemHi
cuUTyaUii, AKi NoTpebytoTb BUPILLEHHA, MOXHa TMNI3yBaTW i KnacndikyBaTu. A 3HAHHA
npoueaypu iXHbOro BUPILWEHHA, FPYHTOBAHE Ha E€BPUCTMYHUX MNPUHLMUNAX, OACTb
3MOTy NPaKTUYHO BUPOpPMYBATU GYHAAMEHTAIbHI HABUYKM IOTIYHOTO MUC/IEHHSA.

Po3pobKa NoriyHnx anropuTmiB, WO € METOAONOFNYHMM NiAFPYHTAM NobyaoBsu
TECTiB 3 BMMIPIOBAHHA PO3BUTKY iHTeNeKTyanbHUx 3gibHocten topuctis (T3HIMK),
Brnepwe B YKpaiHi 3Hanwna BTineHHAa B poboTi O. M. KOpkesuy i XK. O. MaBneHKo
«MiarotoBka Ao cknagaHHa T3HMK B 3aBAaHHAX Ta pilUeHHAX: NOFYHMIK nigxig»
(2018 p., 2-re Bua. y 2019 p.). BnpoBaaKeHHA B Kypc NOTiKN NOAiOHOT METOANKN MaE
CNPUATU PO3BUTKY LLIET ANCUUNNIHN B MPAKTUYHOMY HAMPAMKY.

Omke, HeobxigHa nporpama, B AKiM BUKNAAAHHA NOTiKM NignopAakoBaHe
BKa3aHiM nepcnekTuBi. TOMy MA€ CEHC TOJIOBHY YyBary MNpu BWKNAZAHHI Kypcy
NPUAIANTN  HACTYNHMM  iHTENEeKTyaNbHUM 3aBgaHHam: 1) nocnigoBHoOmMy Ta
onepauioHanbHOMY XapakTepy ¢GOpMyBaHHA iHTENEKTY; 2) KombiHaTopHOMY,
imoBipHicHOMY, iHbOpMaLiMHOMY i NOBEAIHKOBOMY acCneKTam iHTeNeKTyaNbHUX Ail
0cobu; 3) 3HaYHIM YaCTUHI HeAeAYKTUBHUX YMOBMBOAIB B MipKYBaHHAX NOANHW.

MPUAHATTA A0 yBarM uUMX 0COBAMBOCTEM HAAaCTb MOXK/MBICTb MO-HOBOMY
BMKNAZ4ATU KypC NOTIKN ANA HOPUCTIB, NPEACTAaBMBLUM MOro 3MIiCT AK NOCAIA0BHO
nos’A3aHi 0AMH 3 OAHUM PiBHI POPMYBAHHA EAUHOIO iIHTENEKTY.
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