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MATEMATHUYHUU OIMUC OMEPAIIIL
HEPIBHO3HAYHOCTI B JIOI'IKO-YACOBOMY
CEPEJIOBUIIII

Binannbkwii HaIiOHATHHAN TEXHIYHUHA yHIBEepCUTET, BiHHUTISA

Awnortanis. Huni € akryansHoro mpobnema iHpopMariiiHoi 6e3nexu, sika MoB’si3aHa i3 30epexeHHsIM KoHGiIeHIiHHOCTI iHpopManii, mo
00po0sieThes Ta 30epiracTbes B KOMIT IOTEPHHUX cucTeMax. LlimicHICTh 1 KoH(ineHIIHHICTh iHpopManii Mae BaroMe 3HaYCHHS JUIS KOHKY-
PEHTOCIIPOMOXKHOCTI Ta peryTalii opratizarii 4u mianpueMcTBa. AHaTiTHIHA 00poOKa HU(POBUX CUTHANIB B rpad)iyHOMY UM B YUCTO LUD-
POBOMY IIpEJCTAaBIEHH] Jemo oOMeKeHa i He BpaxoBye JMHAMIKY CHTHANIIB Ta moBimomiieHb. 11106 morermury nonepenHio oOpoOKy au-
HaMiYHUX OU(POBHX 3MIHHUX Ta CHI'HAJIB MOJKHA BUKOPHCTATH JIOTIKO-4acOBY (DYHKII}0 OaraTto3Ha4HoOi JoTikd. B craTTi 3a3HaueHo, 1o
00YHCITIOBAIbHE MaTEMAaTHIHE MOJICIIOBAHHS CTA€ OCHOBHUM IHCTPYMEHTOM JOCTI/DKEHHS CKIAIHUX JHHAMIYHUX mpoueciB i cucrem. Kia-
CHUYHMH arapar JIOTiKH € HeJOCTATHIM U1l OIUCY TUHAMIKH MOBEIIHKH CUCTEMH B yaci. ToMy akTyaJbHO € po3po0OKa MOJIesIel TaK 3BaHOTO
OyneBoro nudepeHiaTbHOr0 YHCICHHS, OCKIIBKH JAaHUH IiIXi/] CIIMPAeThCsl Ha 3arajbHe IIOHATTS 3MiHH JIOTTYHOI 3MIHHOI, 10 IIPU3Bee 10
YHIBEpCAIIbHOI, 3 TOYKH 30py AMHAMIKH, CHCTEMH MOHATH Ta omepamiid. s moiermeHns nonepeatHboi 00poOKH IMHAMIYHUX HU(PPOBHUX
3MIHHHX Ta CHTHAJiB MOXXHa BHKOPHCTATH JIOTIKO-4acoBY (DYHKIIiI0 OaraTo3Ha4HOI JIOTIKH. B poOOTi po3mISHYTO OXHY 3 BaXJIMBHX OIIe-
pariif — orepaniro HepiBHO3HAYHOCTI Ta AesKi i1 BractuBocTi. [Toka3aHo, mo Juis Joriko-4acoBoi (YHKIII ABIHKOBOI JIOTIKH JaHa onepartis
CHiBIaae 3 CyMyIO 0 MOAYIIO aBa. HepiBHO3HAYHICTD JO3BOJUTH, B MOAANIBIIOMY, BBECTH OUIBII CKIAAHI Oomeparii Hax 6araTo3HaYHUME
JIOTiKO-9aCOBHMH (DYHKIIISIMH, TaKUMH SIK IIOXiJHA i IepBiCHa Ta 3[IHCHIOBATH KOAyBaHHS, MN(pyBaHHS iHpopMauii B JOriKo-4acoBOMY
cepenoBuIi. IIpogeMOHCTPOBaHO MOJKIIMBICT BUKOPHCTAHHS HEPiBHO3HAYHOCTI IPH MOOYAOBI IHAMKATOPHUX oIepamniil Ta mudepeHmiana
3MIHHOI. 3MO/IENIEOBAHO CXEMY peasti3arii onepaitii HepiBHO3HAYHOCTI.

Kurouosi ciioBa: sioriko-yacoBa (pyHKuisi 6araTo3Ha4HoI JIOTiKH, HePiBHO3ZHAYHICTB, CyMa 32 MOYJIeM 2, KBaBicTb, AudepeHLial.
Abstract. Currently, there is an urgent problem of information security, which is related to the preservation of the confidentiality of
information processed and stored in computer systems. The integrity and confidentiality of information is of great importance for the
competitiveness and reputation of an organization or enterprise. Analytical processing of digital signals in a graphical or purely digital
representation is somewhat limited and does not take into account the dynamics of signals and messages. To facilitate the preprocessing of
dynamic digital variables and signals, the logic-time function of multivalued logic can be used. The article notes that computational mathe-
matical modeling is becoming the main tool for studying complex dynamic processes and systems. The classical apparatus of logic is
insufficient to describe the dynamics of system behavior over time. Therefore, it is important to develop models of so-called Boolean
differential calculus, as this approach is based on the general concept of changing the logical variable, which will lead to a universal, in terms
of dynamics, system of concepts and operations. It is shown that for the logic-time function of binary logic, this operation coincides with the
sum modulo two. You can use the logic-time function of multivalued logic to facilitate the pre-processing of dynamic digital variables and
signals. The paper considers one of the important operations - the operation of inequality and some of its properties. Inequality will allow, in
the future, to introduce more complex operations on multivalued logical-temporal functions, such as derivative and initial, and to perform
encoding, encryption of information in the logical-temporal environment. The possibility of using inequality when constructing indicator
operations and variable differential is demonstrated. The implementation scheme of the inequality operation is modeled.
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Beryn

BukopucTaHHsT METONIB MaTeMaTH4YHOTO MOJICNIIOBAHHS Ta aBTOMAaTHU30BaHMX pIllIEHb iH)XXEHEPHO-
HAYKOBHUX 3aBIaHb [O3BOJISIE 3HAYHO MIABUIIUTH €()EKTUBHICTH MPOIIECIB MPOCKTYBaHHS, PEKOHCTPYKIIii, 00po-
Oxu Ta ynpaiiHHs. OOUYNCITIOBAJIbHE MaTeMaTHYHE MOJICIIIOBAHHS CTa€ OCHOBHUM 1HCTPYMEHTOM JOCII/KEHHS
CKJIQJIHUX JUHAMIYHHUX HPOLECIB 1 CHCTEM. 3arajbHO MPUUHATAM MaTeMaTHYHUM arapaToM JIOCIIPKeHHS LUd-
POBUX CHTHAIIIB € anredpa Joriku. 3 11 jornomMoroio 0yiao copMysnbOoBaHO Ta po3B’sA3aHO O€3Jiy 3a/1ad OIHCY,
MIEepEeTBOPEHHS Ta MOOYIO0BH JIOTIUHUX cucTeM. KitacuuHMi anapar JIOTiKH, IO JOCTaTHHO TOYHO OIUCYE CTPYK-
Typy Ta (QYHKIIOHAIbHI 3B’3KM MK BXOJIaMH Ta BUXOJIaMH TaKHX CUCTEM, € HEJOCTATHIM JJIsl OIIUCY JHUHAMIKH
MOBETIHKU CUCTEMHU B 4aci. [IuTaHHS «IUHAMIKH y BETUKOMY» JIOCUTH JIETKO PO3B’S3YIOTHCS 32 JOMOMOTOIO
Teopii aBTOMATIB, OJTHAK BOHA HE BioOpaXkae JHHAMIKY MEPEXiTHUX MPOILECIB, TOB’A3aHY 13 YACOBHUMHU XapaKTe-
PUCTHKAMU €JIEMEHTIB CHCTEMH, 1[0 BUMIPIOIOTHCS B peallbHOMY 4aci. ToMy akTyaJIbHOIO € Po3poOKa Mojeneit
TaK 3BaHOTO OyJieBOTrO Nu(epeHITIaIbHOTO YUCIICHHS, OCKIIBKH JaHWH MiAXiJ CIUPAEThCS Ha 3arajibHe TIOHSATTS
3MiHH JIOTIYHOI 3MiHHOI, 10 IPU3BEE 0 YHIBEPCAIbHOI, 3 TOUKH 30py JUHAMIKH, CHCTEMH ITOHATH Ta OIepartii
3a JIOTIOMOTOI0 SIKUX MOKHA CTaBUTH Ta PO3B’SA3yBAaTH 3aJadi THIIOBI K I TEOpii aBTOMATIB, TaK 1 s TUCKpe-
THOT «IMHAMIKH B MaJIOMY».

OrJsa Ta NoCTaHOBKA 3agavi

3 M0sIBOIO Ta PO3BUTKOM iH(OpMAaLiIHUX TEXHOJIOTIH aKTyalbHOIO npodieMa iHdopMaliiiHoi Ge3neky, sxa
NOB’s13aHa 13 30epesKeHHsIM KOH(ieHIiHHOCTI iHpopMallii, 1o 00poOIIseThCS Ta 30epiracThCs B KOMIT IOTEPHUX
cucremax. Came IiTiCHICTh 1 KOH]IAEHILIHICT 1HPOPMALil Mae BaroMme 3Ha4E€HHS JUIi KOHKYPEHTOCIPOMOXK-
HOCTI Ta pemyTauii manpueMcTBa. AHalliTHIHA 00poOKa IM(POBUX CUTHAIIIB B rpadiyHOMY UM B UUCTO LUPPO-
BOMY MpEJACTaBIEHHI Aemo oOMeXeHa i He BpaxoBy€ MTUHAMIKY CHTHAIIB Ta MOBiZOMJICHb. ToMy, MO0 Mojer-
IIUTH TONIEPEHI0 00pOOKY TUHAMIYHUX IU(PPOBHUX 3MIHHHUX Ta CUTHATIB MOKHa BHKOPHUCTATH JIOTiKO-4aCOBY
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¢dyHKIio 6araroznavnoi yoriku (BJIU®D) [1]. das koM toTepHOI 00pOOKH B PEKUMI PEabHOTO 4acy aHajJoro-

BUIl CHI'HaJ MOBUHEH OyTH onu(poBaHMN HUIIXOM HOro BHOIPKH 332 OJMHUYHUMHU A- IHTEepBaJlaMHU Ta pe-
aJIi30BaHO KBaHTYyBaHHS Ha K piBHIB ammiityau. B poboti [2] Oyno po3misiHyTOo iHOEKCHY (hopMy IOAAHHS
BJTU®, moHATTS MPOAYKYIOUOTO CIIOBa Ta 0a30Bi omeparlii Hax QYHKIISIMH, SKi JO3BOJISIOTH PO3POOIIATH OiIbII
CKJIagHi omeparii. 30KkpeMa Taki oreparii, SKi JO3BOJATH KOAYBaTH iHGoOpMaIilo Ta OyAyBaTH KPWUITO-KIIOUI,
OCKIJIBKY II€ € OJHUM i3 KIIFOYOBHX MOMEHTIB PO3POOKH MOJITHKH iH(opMartliiHoi 6e3nexu [3].

Tomy axTyamsHOIO Oyne po3poOKa MaTeMaTHYHOTO amapary, sSIKHA B MPOCTil 1 mocTymHid (hopMi 103BO-
JIUTH 3MIACHIOBATH aHATITHYHY 00pOOKY IMHAMIYHUX ITU(QPOBUX CUTHAJIB Ta 31HCHIOBATH MIPOTHO3YBAaHHS 3MiH
mapaMeTpiB CHTHAJIB CyTO 3acobaMu MateMaTHKu. B po6ori [1] 6yso BBemeHO omeparlito HepiBHOSHAYHOTO Bijl-
HIMaHHs, 110 BU3HAYajach Pi3HULEIO 110 MOJYJIO 3HaueHb Ta OyJa JOCUTH T'POMI3AKOI0 NMPU BHUKOPUCTAHHI.
BpaxoBytoun noganus BJIUD, sike Oyno 3ampornoHoBaHo [2] Ta y3araipHIOKOYH JIOTiKo-4acoBi ¢yHkuii (JIUD)
JBIMKOBOI Ta 0araTo3Ha4yHOI JIOTIKHM TaKy OINEpallifo OUIBII JOLUIFHO BBa)KaTH JIOTTYHOIO OIeEpaliero HEpiBHO3-
HAaYyHOCTI, @ MOAYJIb PI3HMILI aMIUTITY/I 3MIHHUX € MIpOIO I1i€1 HEPIBHO3HAYHOCTI.

Meta

Mertor0 1aHOT CTATTI € MPEACTAaBICHH olepallii HepiBHO3HAYHOCTI JIOTiIKO-4acOBHUX (YHKIH OaraTo3Hay-
HOI JIOTiKH 3 BUKOPUCTAHHSAM MOJCTIOBAHHSA ii CXEMH.

OCHOBHI MOJIOKEHHS

. .| x y . .

Jl1s TTO3HAYCHHST HePIBHOSHAYHOCTI |1 8 — | dt BUKOPHCTAEMO CHMBOJ « © » i 3amumeMo HepiBHO3HA-
yHicTb BJIY® y Burmnsni:

Trax—1L
T Ty _ max X y Tmax
(kxt:ek yty )_ W ( 3 © Ci) k(xey)min(tx,ty)
i=0

e W — omeparop BIOPSAKYBAaHHS 3a 4YacoM Ta pO30UTTsA 3HaueHb aprymeHTiB BJIU® Ha oguHUYHI

A —inrepsann.

Onepauis HepiBHO3HauHOCTi Mae Biractusicts komyratusHocti: | X(1)O, Y(t) = | YO, X(t) . dna
iTFOCTpanii  CIpaBeIIMBOCTI  JaHOI  BJIACTHBOCTI  mpoaHamizyemo Tabmuii Kemm, Hampukimamg —amis
k=2,3 ma4 (auB. puc. 1). Ockineky Bci TabIuIi CHUMETPUYHI BiTHOCHO TOTOBHOI AiaroHasi, TO 1e 03Ha-

4ae, 110 omepaIlist HepiBHO3HAYHOCTI KOMYTaTHBHA.
MokHa 1MoKa3aTy, 1110 JIaHa OIepallis He Ma€ BIACTHBOCTI aCOLIaTUBHOCTI:

(xQy)oz = x8(yez)

1 TaKOX HEMa€ BIACTUBOCTI JUCTPUOYTUBHOCTI KOH FOHKMIIT (713 FOHKIIT) BITHOCHO omeparii HepiBHO3HAYHOCTI.

3okpema, (Xt A (yte Z; )) # (Xt A Vi ) e (Xt N Z; ) , 1€ « A » — orepariist KoH toHKnii BJTY®:

T
(kxt-l;xﬁkytyy)z

min(t,+T,, t,+T,)—

(t,,,)1

—max(t,, t, )= i

_ (X Ve min(t, +T,, t,+T,)-max(t,, t,)

_ V\é mln( a, C,) k(XA)’)max(tx,ty) '
i=

Tapexcu Tumy MIN, MaX 3 mapaMmerpamu, BU3HAYAIOTH IHTEPBAIN ICHYBaHHs (YHKIIi1, a 3HAUEHHS BJIac-

HC CaMO1 (byHKHll, KOH’IOHKIIIIO at Ta th y HOTp16H0 BHUPAXOBYBATH IJIS1 KOXKHOI'O t 3 KPOKOM p1BHUM OJWHU-

uinin Max (ty,ty ) no (min (b +Ty, ty +Ty )= max (ty.ty )
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Pucynok 1 — Ta6nuui Kenni jna: a) K=2:;6) k=3;8) k=4

Ha puc. 2 momaHo rpadiuny iIr0CTpallifo onepariiii KOH IOHKIIT Ta HepiBHO3HAYHOCTI BJTHD.

(1) =1212'327 | &

() =232 ]

Pucynok 2 — I'pachiuna imocTpartis onepaiit « A » Ta « © »

Jist onepartii HepiBHO3HAYHOCTI 32 BU3HAUEHHIM CIPaBEINBI TaKi TOTOXKHOCTI:

X x=0,
X8 0=x,
xe(k—nzi,

ne X — sanepeuenns JlykaceBuya.
Mae wmicue teopema: Jloriunuii Bupa3 OiHapHOi noriku 3amucanuii B 6asuci I, ABO, HI cripaBennmsuii i

Ut OPMYIT K -3naunoi noriku npu k=2.
Jnst imrocTpartii 1oBeIeHHS CKOPUCTAEMOCH (DOPMYJIOIO JJIsl HEPIBHO3HAYHOCTI 200 J10JJaBaHHs 110 MOJYJIIO

2 mis aBox apitikosnx sminmnx: X@ Y =X v XY, mo B K -3naunomy dopmari mis K = 2 purnsnac rak:

X8y = XUy v X1y . Mosxna nokasatu, mo ¢yukuii I, ABO, HI B3aeMHO ekBiBaneHTHi 1y anre6pu Bysis i
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K -3raumoi anre6pn npu K = 2. Toni B3aeMHa eKBiBaIeHTHICTh CIpaBEUINBA i JUIS JOTiYHEX Bupa3is. 1106y-
syemo Tabmuio icturnocti it X@ Y ta XOY (aus. tabn. 1).

Tabmuus 1 — Tabaur iCTHHHOCTI

sl Ix Ix v |y | xy |xy |xog |soy | XVVXY | xOyv =iy
0 0 1 1 1 1 0 0 0 0 0 0
0 1 1 1 0 0 0 1 0 1 1 1
1 0 0 0 1 1 1 0 1 0 1 1
1 1 0 0 0 0 0 0 0 0 0 0

3 tabmuui 3posymino, mo XY v XUy pisauit XLy Vv XY

Sxkmo BxigHi 3MiHHI X Ta Y € JIU®D, mo MaioTh 0O OAHOMY BIJPI3KY I1CHYBaHHS X(t) = X,[X,
X

. '3 t o0 'Y t o0 . .
—y Y — £ =y £
y(t) yty , tomi X(t) X0 th T, y(t) Yo yty T, BIANOBIAHO. BuKOpHCTaBIIM JTOCKOHAILY

JIM3 FOHKTHBHY HOPMAJIbHY (POPMY OTPHMAEMO:
— (v e TY Sy lx ty & o —
X(Oy(t) = (X; $th+Tx )Dyty Vv th OCyg yty+Ty) =

T 0 T\ t >
— (ng Dytyy H}thﬂ'x Dytyy )V (Xt-l;x DyOy H}Xt-l;x Dyty+Ty ) =

min(ty, t,+T,)-t

= ((Xe y)ty y g;r(xey)(tyﬂy)—max(txﬂx,t ) )\_/

max(t,+T,, t,)

_ i T, t,)-t, )~ o b +T
7( ey T e ey S )

[Moganpuinii aHATITHYHKUI 3aITMC BUMArae BUKOPUCTaHHs popMyiu st 1u3 1oHKiT BJTYO:

T T Toax—1L T
(kxtkayt )_W max( a, ci)k(XVy)n'ﬁa;(t 0)
" ! i=0 Y
zie « V. » — onepanis au3’roHKii BITYD , a T = (max (tx +Ty, ty +Ty ) —min (tx Ly )) :
AHaIITHYHO Lie TPOXU IPOMI3AKHIi BapiaHT, ajle JUls KOHKPETHHX PealbHUX 3MIHHHX BCe Habararo mpoc-

Tiwe. 3BMYAiHO aHAJITHYHI JOCIIJUKEHHS 3pYy4YHilIe pOOUTH Yepe3 NPOAYKYIOUi CIOoBa MOBHOI (opMu 3armcy
bJIY®.

Ha puc. 3 HaBeeHo rpadivHi pe3yibTaTH oneparii JogaBaHHs 110 MOAYIIO 2 a00 HEPIBHOZHAYHOCTI.
Toni anamiTHYHE OOUNCIEHHS BiAMOBITHIX (YHKIIH, 300pakeHUX Ha pHC. 3:

X2 @y; =(X®Y)t v (XD Y3 vx@y)iv(x®y)g =
=(X® YV (XD Y)3;

xf@zg’ :(x@z)g"'v(xér)z)gv(x@z)lzv(x@z)g5 =

=(x® 2)12 v (X® z)g.
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Pucynox 3 — JIBilikoBa HEpiBHO3HAYHICTh

Omnepariro HepiBHO3HAYHOCTI MOXKHA 3aCTOCYBaTH IPH MOOYAOBI Tak 3BaHUX IHAMKATOPHUX oreparii. 30-

Kpema, IUIA OIiHKY iHTeHcHBHOCTI 3MiHM BJIY® BBememo MoHSTTS kBaBocTi. JKBaBiCTh (V ) 1Ie YHco, 1o Io-
Ka3zye CyMapHO SIK IHTCHCHBHO 3MIHIOETHCSI 3HaueHHs (DYHKLIT MPOTATOM BCHOTO BiJPI3Ky Ii iCHYBaHHS, SIKMA
MOJKE BKJIFOYATH HYJIBOBI MiIIHTEPBAIX 1 BU3HAYAETHCS 32 (POPMYIIOH0:

N+1

V(ao,al,...,aN|kxtT:)= Z(ai eam).

i=0

Hns pyHkmii 4X(t) 2122111213122‘ 4X£3 xpapicte V =8 . MakcumanbHe 3HaUeHHs jKBAaBOCTI Ha Bil-

pi3Ky iCHyBaHHs 0GUHMCIIOETECs 33 popMynoro: Viay ( K )(tTX ) = [(k —1) X (Tx +1):| . Bianosiano miniManbHe
X

3HA4YEHHS KBAaBOCTI Vmin =1 i onucye nepexin BJIU®D 3 ojniei KOHCTaHTH Ha CyCiaHIO BBEpX 200 BHU3 Ha JIO-

riuny oxunmio, a mpu V =0 maemo cipaBy 3 xoncranTo0. Sximo mis Ginapuoi JTU® 3 N sigpiskamu icHy-
BaHHS, BUKOPHUCTATH iHIeKcHUI 3anuc BJIY® i mobaBuTH HYIBOBI MiAIHTEPBAIH, OTPUMAEMO OLIHKY JKBaBOCTI
JBiiKOBOI OararointepBanbHoi JIUD. Takwuii miaxin 06’ eanye BCi k > 2 i nae moxnusicts BCE pO3TIIAAaTH K
6araTo3HauHicTh. BiHapHMii BapiaHT 1ie OKpeMuii BUMaa0K 3araasHoro K —3Haunoro BapianTy.

Jast noBHOT popmu npencrasienns bJIUD:

T T,-1 T T1T7-1 T,-1
V(X[X):V W g% |= Z A (aieai+1): Z (aieai+1)
' =0 *) im0 10 i-0

*
B poGori [4] 6yn0 BBeneno 3minny OX , mo Haszana mudepenuianom 3minnoi X . Bona omucye 3miny X

*
0 3aJaHOMY 3Ha4eHHI X Ta 3HAYCHHIO dx is crisinnomenns X = X®dX . ko 3rajiaTv, o (YHKIS

JIOJIaBaHHS M0 MOAYNIO 2 (aKTUIHO MPEICTABISIE COO0I0 HEPIBHO3HAYHICTD, TO IS k -3HaYHUX 3MIHHHAX 3ra-
JIaHe CITIBBIIHOIIEHHS MaTUM€E BUTJISI:
*
kX =X e k dx
3HayeHHs | dx e {1, 2,---.k —1} OIHKCYE BEIUYHHY 1 (PaKT 3MiHH kX, a g dx=0 , TOJIIOHO 10 OyIeBHX

*
3MIHHHX, ONHCY€ HE3MIHHICTB 3HadeHHs | X. Jlust joriko-dacoBux ¢yHKiii Moxkua 3ammcatu { =t+dt i

BiJTIOBiIHO, JUIS 3araJIbHOTO BUIIAIKY, MaeMo nudepenmian mo gaci JTYD | Z(t) :
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dz(t) = zZ()O, z(t +dt).

Jins dt =A =1 orpumaemo
[dz(t) = z()©z(t+A) = 2(t)Oz(t +1)];
dz(t) = z(t)©Dz(t).

CxeMy HEpiBHO3HAYHOCTI CHHTE30BAHO HA JBIHKOBHUX JIOTIYHHX €JIEMEHTAaX 3 BUKOPHCTAHHS IBIHKOBOTO
koxyBaHHS: «0» — 00, «1» — 01 ta «2» — 10 (guB. puc. 4). Bxin «A» ctpoOyrounii.

P1
O— |
1 | - us u11
| u7[l>>O z N1
NOT 5 AND2 OR2
? AND2
P2 us
o : Dc
; NOT
| | uz2
A1 U9 ]
[
E>x AND2
NOT
10 u4
| Y
I|>‘° N
NOT AND3
us us ) u12 N2
A2 — —
m: — L { AND2
AND3 OR3
A
n!

Pucynoxk 4 — Cxema peanizaiii oreparii HepiBHO3HaYHOCTI

BucHoBkH

1. Po3risHYTO OIHY 3 B&XIMBHX OINEpAlliif — Onepaito HepiBHO3HAYHOCTI, SIKa JO3BOJIHTH, B MOJAJIBIIO-
My, BBeCTH O1TbII cKiIagHi onepartii Hax BJIU®, Taki sk moxigHa Ta mepBicHA.

2. PO3riIstHyTO OKpeMi BIIaCTHBOCTI OIepallii HepiBHO3HAYHOCTI Ta ToKa3aHo, mo 1t JIUD nBiiikoBoi 10-
TiKM JaHa OTepallis CIIBIAJAE 3 CYMYIO 110 MOJYJIIO JIBa, IO JI03BOJIMTH CTBOPIOBATH CXEMOTEXHIUHI BapiaHTH
peaizanii MaTeMaTHYHUX ONepaliil B JOTiKO-4aCOBOMY CEPEIOBHILII Ha ABIHKOBHUX €IEMEHTAaX.

3. IIposeMOHCTPOBaHO MOXIIMBICTH BUKOPHCTaHHS HEPIBHO3HAYHOCTI IPH MOOYAOBI IHANKATOPHHUX OIe-
pariii Ta qudepeHiiana 3MiHHOT.

4. 3MozmenpOBaHO CXeMy peaisamii orneparii HepiBHO3HAYHOCTI.

5. Jlms xpamoro npuxoByBaHHA iH(opMariii Ta ii 3axucTy Big Moaudikarmii, migpoOku abo BUKPUBICHHS,
omiepallisi HEpPIBHO3HAYHOCTI JO3BOJUTH 3MIMCHIOBATH KOIyBaHHS Ta mmdpyBaHHS iH(OpMarii B JoTiko-
4acCOBOMY CEPEOBHIII, CTBOPIOBATH rpadivHi mapodi, OyayBaTH KpUITO-KIIOYi 1 T iH.
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Binomocri npo aBTopis

Cauvanok-KaBenska Haranis BacuniBHa — kaHIMIAT TEXHIYHUX HAYK, JOIECHT, TOUCHT Kadeapu BHUIIOI Ma-
TEMATHKH.

IIpo3op OJena IleTpiBHA — KaHINIAT ITEAATOTIYHUX HAYK, AOICHT, TOLUEHT Kadeapu BUIIOT MaTEMAaTHKU.
Xom’1ok Biktop BikTopoBu4 — KaHIMAAT TEXHIYHIX HAYK, HOIEHT, JOLICHT Kadeapu BUIIOI MATCMaTHKH.

Bonpapenko Ipuna OuekciiBHa — kadenpa MeHEDKMEHTY Oe3ekd iHpopMaIiitHIX CHCTEM.
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