I11. DNA CRYPTOSYSTEM USING REPLACEMENT

A one-time substitution system uses a group of plain text
binary messages and a table group that defines a random
mapping to encrypted text. The input chain haslengthnand is
divided into unencrypted words of fixed length. The table
displays al possible lines of unencrypted text with a fixed
length in the corresponding lines of the encrypted text, so that
there is a unique inverse mapping.

Encryption occurs by replacing each word of the plaintext
of the DNA with the corresponding encrypted DNA word. The
mapping is realized using along DNA notebook consisting of
a number of segments, each of which points to a single word
with plain text for encoding word combinations. A word with
plain text acts as a primer binding, which then lengthens. This
leads to the formation of atext pair of plaintext and ciphertext.

An ideal one-time library will contain a huge number of
notebooks, and each of them will provide a completely unique,
random display of unprotected words in encrypted words.

A repeating block consists of: one word of the sequence 7,
from a set of words corresponding to the code or codebook
and the prefix F;. Note that F; includes a unigue subseguence
that prevents the attacks of frequency analysis by comparing
several instances of the same plaintext message with different
encrypted words. In addition, this prefix may optionally be
used to encode the position of aword in a message [6].

Each pair of sequencesi uniquely connects a text word
with a ciphertext word.

The sequence of stoppers prohibits the expansion of the
growing DNA chain beyond the bounds of the pairwise
encrypted word. Using this theme, a library of unique
codebook chains is created. Each separate chain from this
codebook library specifies a specific unique set of pair words.

A one-time notebook consists of a DNA chain of length n,

containing
n

d=

Ly+la+lz

copies of a repeating pattern: an encrypted word of length L,
a word of open text of length L;and a length stop sequence
L! .

Note that the length of the word grows logarithmically
aong the entire length of the notebook. Definitely

Ly =¢;logyn; Ly =cy logyn and Ly =5,

where £;.¢5 .65 are fixed integer constants and ¢;.¢4 .65 = 1.
Each repeater specifies a single match pair, and no word from
the codebook or text word will be used more than once in any
notebook.
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Therefore, given the encrypted word C;, we are sure that it
displays only one word with plaintext P and vice versa. The
stopper seguence acts as a "punctuation” between repeating
links, so that the DNA polymerase can not continue copying
the matrix filament (notepad). Stopper sequences consist of a
sequence of identical nucleotides that act to stop the copying
of the chain by DNA polymerase, given the lack of
complementary nucleotide triphosphate in the tube. For
example, the TTTT sequence will act as a stopping point if the
polymerization mixture lacks its complementary base [7].

The experimental feasibility depends on the following
factors: the size of the lexicon, which is the number of pairs of
words of plaintext-encrypted text, the size of each word, the
number of disposable DNA, the notebooks that can be created
in the synthesis cycle, and the length of each message that
must be encrypted. If the lexicon used consisted of English
words, its size would be in the range of 10,000 to 25,000 word
pairs. If, for experimental reasons, a smaller lexicon is
required, then the words used can be a smaller set, such as
ASCII characters, which leads to the size of the dictionary
128.

IV. CONCLUSIONS

In the future, such systems will potentially save a huge
amount of data on microscopic media. Imagine a "flash drive"
of 100 mm3, capable of storing about 100,000 PBB of data.
However, meanwhile, the biggest obstacle to the introduction
of such technologies is time. Decoding and reading the DNA
molecule takes many hours. Therefore, this kind of storage is
hardly suitable for the content of frequently used data, but it
can turn our notion of long-term storage in data centers.
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0e3meku cyaHa Ta BignosinHa iii imiTaniiina mogens.

Abstract — An overview of the principles of the functioning
of the information security management system (ISMS) was
conducted. The peculiarities of the object of information activity,
the information security system and the ISMS are determined,
which should be taken into account in the simulation model, the
mathematical bases of the methods of constructing simulation
models of the ISMS are analyzed, the information model of the
information security system of the ship and the simulation model
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I.  BcrTvno

AHayiz aBapiifHOCTI CBITOBOTO CYIHOIUIABCTBA IMOKA3ye, IIO
Maibke 80% aBapiiiHUX BUIAAKIB TOB'S3aHI 3 <(UTFOACHKIM
(hakTOpOM», 3 MOMMIIKaMH, TIOPYILIEHHSIMU HOPM 1 TIPaBHII 3 OOKY
oci0 cymHOBOrO ekinaxy. Tomy BimmoBimHO 10 «MiKHAPOJHOTO
KOJIEKCY 3 VIIPABIIHHSA OE3MEYHOI0 eKCIUTyaTali€ro CyIeH i
3anoOiraHHsaM 3a0pyJHEHHIO» KO)KHA CYIHOIUIABHA KOMIIaHis
MOBMHHA PO3POOMTH 1 BBECTH B [il0 CHCTEMY YIPaBIiHHA
0e3meKor0, 0 AKOi SIK CKJIaJ0Ba BXOAWTH CHCTEMa YIIPABIIHHA
iH(OopMAaIiifHOIO 6E3MEeKOIO.

Cuctrema ynpasnminas iH(opmamiiiHoto Oe3mexoro (CYIB)
(amr. Information security management system, ISMS) —
YacTHHA 3arajbHOI CHCTEMH YIPABIIHHS, SKa IPYHTYETHCS Ha
MIXoAi, IO BPaxoBYE€ PH3WKHM I1H(GOpPMALIHHOI Oe3neKu K
Gi3HeC-pU3MKH, MpU3HA4YEHA JUIsl PO3POOIICHHS, BIPOBAKEHHS,
(YHKIIIOHYBaHHS, MOHITOPHHIY, NEPEryIsiay, MATPUMYBaHHS Ta
BIOCKOHAJICHHS 1H(OpMALIiIHOT Oe3IeKH.

CVYIb € pgyxe BEJIMKUM KOMIUIEKCOM 3 YCKJIAIHEHOIO
JIOTIiKOI0, TOMY TIPH PO3pOOIIi JOIITFHO 3aCTOCOBYBATH MPOEKTHI
pillICHHSI, TIIO TIEpEBIpEHi HA MATEMAaTHYHUX MOJICIISIX.
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Il.  AHAJIB JITEPATYPHUX JIKEPEJI TA TOCTAHOBKA
ITPOBJIEMU

Ha panuii yac 3amaui iMITaLiIHHOTO MOJEIIOBAHHSA CHCTEM
saxucty iHpopmamii i CVYIB posrisgaroTees  Oaratbma
BITYMBHSHUMH 1 3apyOiXKHUMHU HayKoBLisiMH [ 1-5].

@opmanizoBanuii ormc CYIb ycKmagHIOETBCS THM, IO Y
3B'I3KYy 3 PI3HOIO cHenu]iko0 podiT TEXHOJOTIYHOI CXeMH Ha
KO)KHOMY  €Talli ~ BHUKOPHCTOBYETbCS ~ BIIACHUH  METOJ
cnermikanii, IpUIOMy BCi METOIM 0a3yIOTBCS Ha MOJEISX, IO
CTAaHOBJIATH CO0OK0 TOM  abo IHIDNIT  BUA ~ MAIlIWHA
HOCTiIOBHOCTEH [J].

31e0UIbIIOr0  HayKoBI PoOOTHM B MLiil ramy3i NpHCBSYEHI
PO3B'I3KYy KOHKpPETHOi 3aj1aul (MOJEJIOBAaHHIO KOHKPETHOI
CHCTEMH) B PI3HOMa@HITHHUX IPOrPaMHHUX CEpEelOBUINAX 1 Ha
OCHOBI PI3HHX MaTeMaTHYHHX Mozenei. OnHak, Ha JaHWH dac
3ajaya BHOOPY ONTHMAJBbHOI MAaTEMAaTHYHOI MOJCTI Ui
BUpILICHHS 3aJa4i JIOCII/PKEHHs1 mpolecy (YHKLIOHYyBaHHS
koakpetHoi CVYIb 3 BpaxyBaHHsAM ocoOnMmMBOCTeH 00'€kTa
iH(opMariiHOI MisTTBHOCTI, cicTeMa 3axucty iHdopmartii i CYIb
BIICYTHI.

I1l. META I3AJIAUI JOCJIIJPKEHH S

Meroro maHOi pobOTH € po3poOKa iMmiTamiifHOI Momedi
(YHKIIOHYBaHHS  CHCTEMH  YIpaBIiHHA  iH(GOpMaI[iHOO
0e3nekor0, 3 BpaxyBaHHAM  OcoOmMBOCTe — 00'ekTa
iHopMaLiifHOT JisUIBHOCTI, CHCTEMH 3axucTy iHpopMmarii i
CHCTEMH YIpPaBIiHHA IHQOPMAIIHHOK OC3MeKO Ha Mepexi
[etpi.

JIyist NOCSITHEHHS TTOCTAaBIICHOI METH HEOOXIIHO PO3B’sI3aTH
HACTYIIHI 3aadi: TMpoaHaJi3yBaTH METOAWKHA JOCIiIKCHHS
cucteM Ha Mepexax Ilerpi, po3pooutu iHpopMaLiiHy MO
CVYIb cynHa i BU3HAUYUTH 0COONMUBOCTI 11 BHKOPHUCTAHHS.

IV. AHAII3 METOJUKH JOCJIJDKEHHST CUCTEM HA MEPEXXAX
TIETPI

dopmanabHO Mepexero Ha3uBawTh Tpiiky <P, T, F>, ne P
- HEMTOPOIKHSI MHOXKHMHA €JIEMEHTIB, 110 HA3UBAIOTHCS MICI[IMHU
(mo3uuisimu); T - 1€ HENOPOXKHS MHOKHHA €JIEMEHTIB, IO
HasuBaroThea nepexomamu,; Fc PXT o TxP - BimHOmEHHs
IHIIMHIEHTHOCTI.

IIpu 1bOMY BUKOHYIOTECSI YMOBH:

1. PNT=0: xolieH eleMEeHT He MOXe OyTH MepexoioM i
MO3UIICI0 OHOYACHO.

2. (FONVxePUT, JyePUT: xFy v yFX): Bincyrthi
€JIeMEeHTH. SKi He IHIMHAEHTHI Xo4ya O OJHOMY EIEeMEHTY
MIPOTHIICKHOTO THITY.

3. VpipeP: Cp=p AP =R)= (P, ne “p={y [yF},
p’={y | pFy}: BincyrHi pisHi mosumii, y skux criBmagams 6
MHOXXKMHM BXIJHUX Ta BHUXIJHUX TEPEXOAiB BiJMOBiAHO.
@OyHKLIIOHYBaHHS CHCTEMH Ha MOJENI Y BHIJLIII Mepexi
[etpi Bexe 1o mosiBM MpoLecy, IO SBIsIE COO0I0 peaizaiilo
NoCNiZIoBHO B daci psgy mnoxiii. Cami mnpouecn € He
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JNETepMiHOBAaHUMH, TOOTO CHCTeMa B OJHAKOBHX YMOBax
(yHKITIOHYE TO-Pi3HOMY, TIOPODKYIOYH MHOXKHUHY TIPOIIECIB.
SKmo moxis peanizyeThbesi, TO BOHA TIOPOKYE Airo (peamizamis
monii MOXke He BIIOYTHCh ab0 BiIOYTHCH KilbKa pasiB).
MHOXMHa TIPOLECiB, 10 IOPOPKYIOTBCS  CHCTEMOIO,
XapaKTepU3ye JMHAMIKY ITOBEIIIHKU CHCTCMH.

Ipocti mepexi [eTpi BimoOpakarTh CTATHKY, OCKUIBKH
HisIK He (ikcyeTbesl MOTOYHMH cTaH mporecy. s peectpaii
JUHAMIKH JOJAl0Th JBI (YHKIII HAa MHOXHWHI CJICMCHTIB
Mepexi: F —>N\{O} - (yHKIS KpaTHOCTI AyT, SKa CTaBUTh
KOXHIN y31 y BIAMOBIMHICTh HATYypaJIbHE YHCIIO BiAMIHHE BiJ
Hyns (- MHOXMHA HarypambHuMX umcen) ta ,0:p >N -

(YHKIIS TTOYaTKOBOi PO3MITKH, IO CTABUTHh y BIiIIOBIIHICTH

KOXHIH TIO3WIil HaTypalbHE YHCJIO, $KE BiITOBigae
MMOYATKOBIN KiJTBKOCTI (PIIIOK B MO3MIIII.

Mapkosana mepexa IleTpi (S, 4) — U€ CyKymHicTh
cTpykTypu Mepexi Iletpi S=<P,T,|,O> 1 MapKyBaHHsA
W=l ) meN L k=012, - HOMEP  KpOKY

nponecy MOJACIIOBAHHS.

SAxmmo st aestkoi moii Bei BXiAHI MO3HIIT MAalOTh MapKepu
y KUTBKOCTI HEe MEHIIIH 3a KUTBKICTh IyT 3 MO3HIi B IMepexis,
TO TIOMiA CTa€ aKTHUBHOKIO (J103BOJICHOIO). Jlo3BONEeHHMI
(axTHBHUH) mepexin B MapkoBaHii Mepexi Iletpi — me
nepexif, JUIs IKOTO BUKOHYEThCS yMOBA

Y(p e P): = () =#{p, 1(t;))

AKTHBHUX IIEPEXOJiB MOXKe OyTH JEKiIbKa, aje B MPOCTiit
MapKOBaHiii Mepexi CIpalbOBYe TIIbKM OAWH MHEpexij, Lo
00YMOBIIIOE HasIBHICTh HEBM3HA4€HOCTI B Mepexax I[lerpi,
OCKIJIBKM MOPSJIOK CIPalbOBYBaHHS aKTUBHHX NEPEXOJIIB HE €
nerepMiHoBaHMM. Koslu akTHBHA MOJIsl CIIPalbOBYE, TO BOHA
npubupae 1Mo OJHOMY MapKepy 3 KOXKHOI BXimHOI mMO3uIil i
JI0/Ia€ OJIMH MapKep Y KOXKHY BUXIZHY MO3HUIIO.

Mepexa Iletpi Moxxe OyTm  3acTocoBaHa  UIA
MOJICITFOBaHHS TIPOIIECIB B CHCTEMi Tepex ii peamizamieio 3
METOI0 TIEPEeBipKH MPaBHUIBHOCTI (PYHKI[IOHYBaHHS MPOCKTY
a0o I aHANi3y ICHYIOYOi CHCTEMH 3 METOIO ii ONTHMIi3allii.
I[Ipu mpoMy MokHa BHKOpHCTaTH ab0 (opManbHI MeToau
aHamizy, abo imitamiiHi Momenmi 3 BOYIOBaHHMH
reHepaTopaMH BHIIAJKOBUX BEIMYHH U1 BHOOPY 3 AaKTHBHHX
MepexodiB mepexoxy aias 3amycKy. CHTyallisiM CTaBHTHCA Y
BIAMOBIIHICTE CITIBBIAHOIIEHHS 3MIHHHUX KOMIIOHEHTIB MOIEMT]

(pO3MITKM  TIO3WINH) 3  MOCTIMHMMH  KOMIIOHEHTaMH
(HaBaHTaXeHHST 1yr). MOJENIOIOTECS TiMBKKA Taki ii,
pe3ysNbTaTH  SIKUX  BimoOpakaroThcsl  BiHIMAHHAM — a0o

JOJJABaHHSAM KOHCTAHT (HAaBaHTa)XCHHSA Iyr) IO 3MIiHHHX
Mozieni (po3MiTKa MO3UIII).

Jdnst omiHkM mpoueciB  (QyHKIIOHYBaHHS CHCTEM Ha
opauHapHUX Mepekax [leTpi 1 Mepekax i3 KpaTHHUMH JyraMu
BH3HAYAIOTh HASBHICTP TAaKUX OCHOBHUX BIIACTHBOCTEU:
JIOCSDKHICTh TIEBHOT PO3MITKM TIpU  3aJlaHid TMOYaTKOBIiH
PO3MITII, 110 BiJMOBia€ MOCSIKHOCTI TIEBHOTO y3arajibHEHOTO
CTaHy CUCTEMH, IKOMY BiJIITOBIJIa€ MIEBHA CYKYITHICTD MO3UIIIH,
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1 TIEBHOT IOCIIIOBHOCTI Ol B CHUCTEMi; MOKPHUTTS MEPEXi;
BIICYTHICTh UM HasSBHICTh OE€3BHXITHMX CTaHIB (aHTJI.
deadlock): t -TynmuKoOBHX MapKyBaHb i TYIMKOBUX MapKyBaHb
Mepexi; TOTEHIiMHa JKMBYYICTb NEPEXOAiB; KHUBYUICTh
MEPEXOMdiB, JKUBICTh  MEpEXKi; OOMEKCHICTh  MO3HIIIN;
OOMEKEHICTh MEpeki; OC3MEeUHICTh MO3UIlil; Oe3MeYHiCTh
Mepexi; KOHCEPBATUBHICTh MEPEXi; CTPOTY KOHCEPBAaTHBHICTh
Mepexi; IOBTOPIOBAHICTb  CHPAIbOBYBAaHHS  II€PEXOJIB;
CTalliOHapHa IOBTOPIOBAHICTh CIIPAIlbOBYBAaHHS IIEPEXO/IB;
CTIMKICTh Mepexi; OOOpOTHICTP MepeXi; HasBHICTh CTaHIB
mpuiioMy; aIeKBaTHICTP MEpeXi SK MOJEeN peanbHil
OCTIKYBaHill CHCTEMi; eKBIBAJICHTHICTH [IBOX MEPEK;
BKITIOYCHHS OJHi€1 Mepexi B iHITY.

Binmpmr mmpoki MOKIIBOCTI aHaNi3y CHCTEM HA/JalOTh iHIII
T Mepex [lerpi:

a) wmepexi Ilerpi 13 3MIHHOK KpaTHICTIO JAYyT, SKi
JIO3BOJISIIOTH ~ MOJICTIFOBATH  CHUTyallli  THIy  «IIOCaIKH
MACaKUPIB», KOJM PyX BiAOYBAa€ThCS 13 3MIHHOK KIUIBKICTIO
MacakMpiB 3 JTOCTABKOIO IX 3a PI3HUMH MaplIpyTamu;

0) kombopoBi Mepexi Ilerpi, B skux (iKW MaroTh pi3Hi
KOJIbOPH, @ YMOBH MOJKJIMBOCTI CIIPallbOBYBAaHHS 1 3aIyCKy
MEPeXOdiB BH3HAYAIOTHCS M KOXXHOTO BHAY (iIIoK
HE3aJIeKHO;

B) Mepexi Momid, sKi TpH3HAYeHI A IMITAIliifHOTO
MO/JICTIFOBAHHSI CUCTEM 3 JUCKPETHUMH MOJIisIMU;

r) E-Mepexi, SKi BUKOPHCTOBYIOTBCS ISl TOPUTMITHUX
ONMUCIB  BUPOOHMYMX  CHCTEM, SIKI  MOXYTb  OyTH
CTPYKTYPOBaHHUMH y BUIJIAI MEpexi MOIiH;

1) Mepexi [leTpi i3 3aTpuMKamMu B 4aci BUKOPUCTOBYIOThCS
JUTS aHaJi3y CHCTEM, B SKHX JIIOTh OOMEKEHHsI Ha PeCcypcH,
0 BHUKOPHCTOBYIOTBCSI CHUCTEMOIO (00’eM  oOIepaTHBHOI
nam’siTi, MOTYXKHICTh, WIBUIKICTH OOCIYrOBYBaHHSI TOIIO).
Takum OOMEKeHHSIM B IIMX MOJENAX BIATIOBiTaE yMoBa
00ME)XEHOCTI PO3MITKM Ha TEBHHX IHTEpBaTaX BHUKOHAHHS
Mepexi. DyHKIIIOHYBaHHS TaKUX MEPEkK MOJCIIOEThCS 3a
HACTYITHHMH TIpaBWJIaMH: (IIIKK B TO3HIIAX MOXYTh OyTH
OCTYITHUMH a00 HEAOCTYIMHHMH; TIepeXi]] € aKTHBHUM, SKIIO
Y BCIX HOT0 BXIAHUX MO3UIIAX € (IMIKH, i Il (IIIKH TOCTYIIHI;
MEPEXOAH CIPAIbOBYIOTh MUTTEBO; IICIIS 3aIyCKy MEPEXOIy
¢bimKkm epecyBaroThCs K y 3BHUaiiHUX Mepexkax [leTpi, ane B
HOBI TO3MIIT MAEAKW BU3HAYCHMH 4Yac 3aJIUIIAIOTHCS
HEIOCTYITHUMH.

V. METOJ0JIOI'L JOCTKEHHS

OcHoBHumu mpoOemamu ctBopenHst CYIb cyana Ta
aBTOMaTHu3auii ynpasiiHHS iHQOpMaLiiiHOIO Oe3NeKor0 CyaHa
€ HeoOXimHiCTh 3abe3medyBaTu 3axucT iHpopmamii Takoi
CKJIQJIHOI CHCTEMH SIK CY/IHO Ha BCIX eTamax «KUTTS» CyJHa:
KOHCTPYIOBaHHS (IUIaHYBaHHS, OyIiBHUILITBO, BUIIPOOYBaHHS),
eKCIUTyaTalis,  yrwiisamis  (mepeOynoBa);  3aJIeKHICTB
iHpopmaniitHoi Oe3mekm CcymHa Bix 0araTboxX KpHTEpIiB;
HeoOxigHicTh 3abe3neuyBarn npane3natHicte CYIb cyana Ha
erarni eKcIuTyarallii mpu BiICyTHOCTI Tpod)ecioHalliB B Tary3i
O0esnexkn iHdopmamii. Ha iHdopmaniliny Oe3nexy cyaHa
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BILUTUBAIOTH (DAKTOPH, SIKi MOKHA PO30WTH HA HACTYITHI TPYIIH:
HE3aJIOBiIbHI BJIACTHUBOCTI CyJHA; HECTPHUATIMBI 30BHIITHI
YMOBHW; BIIMOBH CYJHOBHX TEXHIYHHMX 3aco0iB Ta
oONajHaHHA; BIUIMB BaHTaXiB, (YHKIIOHAJHHUX CHCTEM 1
MPUCTPOIB ITLOBOTO MPU3HAUCHHS; TOMUJIKHU B JTifX €KIMaxy,
Maca)kxMpiB, IEPCOHAIY.

Hdns mepexi [lerpi 3 mnpoHyMepoBaHUMH MO3UIISIMU
p,i=Ln Ta mepexomamu t;,j=1m ckiamaemo nBi

Matpuri B T1a D posmipHOCTI NXM , pSIOgKd B SKHX
BIJINIOBIIAIOTh MO3UILiSIM, a CTOBMIII — Hepexonam. SKIo s
no3unii p, HasBHA BUXiJHA Ayra KpaTHOCTI K, 10 € BXiZHOIO

ayroto mepexonay t;, To by =k . Skmo mms nosuwii p,
HasiBHA BXiJHA Jyra KpaTHOCTI K, IO € BUXIJHOIO JYyroro
nepexony t; , To dij =k . B iHmmMX BHIagkax eJIeMEHTH

marpup B T1a D pmopiBHioloTh  Hymo.  Marpuui
B= {qu }, D= {dij },i =1,n, j =1, M BimoOpaXkaroTb CTPYKTYpy
Mepexi. SIKIo Mepexa He Ma€ MeTelb, TO ii CTPYKTypa MOXKe

3agaBatucs Mmarpunero C=D-B ITouarkoBHuii cTaH

CHUCTEMHU BU3HAYAECTHCA MMOYAaTKOBUM MapKyBaHHAM /lo = {/,lio} .

Jns xoxHOI mo3umii P, 3amaeTbcs IHAMKATOP - BEKTOP
uPb = {u,“ },I =1nNn, a s KOKHOTO Mepexoiy t; 3amaeThes
iHmKaTop - Bektop U = {u;' }, g=1m. Bei enementn mux
BEKTOPIB JOPIBHIOIOTH HYIIIO, OKPIM €JIeMEHTa, IO BiATIOBixae
i-iii mosuwii / j-omy mepexomy. Toxi noGyroxk UP xB=p~ €
BEKTOPOM KPAaTHOCTEH BHUXITHMX YT TO3UILIi P; IO KOKHOTO
3 M nepexoiiB (BiICYTHICTh BiANOBITHOT OYI'M BHPaKA€ThCS
Hynem), a n06yrok U? xD=p" e Bekropom KparHOCTEH
BXIIHUX IOyT' B TO3HLII0 [, BiX KOXXHOTO 3 M IEpexXomiB.
AHasoriyHo 100yTOK Bxu =t; € BEKTOPOM KpaTHOCTEH

BHUXITHUX IyT 3 MEepexoay t; mo koxHOi 3 N MO3ULIH, a

t o .
nobyrox Dxu’ =’[j+ € BEKTOPOM KpAaTHOCTEH BXIJHUX IYyT

mepexoxny t i BIJ{ KOKHOI 3 N mo3mItii.

YMoBy aktuBHOCTI nepexonay t; €T mpexcraButu y
BUTIIAML L2° 2t = Bxu" . Iicas CIpaIbOBYBaHHS MEPEXOIY

MapKyBaHHS 3MiHHThCS Ha HoBe: " = u —t, +t) =

t
=1 —Bxu + Dxu' = gf +Cxu = 4 +Cxu’l .

TakuM 4YHHOM, pIBHAHHSAM CTaHy MeEpeXi € Ccucrema:
t t; . .
1t = +Cxu’, u’, 1 >BxUu' . PiBHSHHS CTaHy Mepexi

€ TIOBHIM (DOpMaNbHUM MPECTABICHHAM JUHAMIKH MEpPEeKi,
ajie € peKypeHTHUM i He PO3B’A3YETHCS areOpaiaHo, OCKUTBKU
MiCTHTBH HEPIBHOCTI.

dyHIaMeHTaIbHE PIBHSIHHS Mepexi [eTpi
,uk:,uo-i-CXZUt:/jo—i-Cxa , J1& BEKTOp G:Z:ut €
teoc teo
ICT-2018
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