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YK 535.394

KoctiokeBuu C.A., Xpuctocenko P.B., KoctiokeBuu K.B., Kontiox A.A., CypoBuesa E.P., Kpro-
yuH A.A. MONIeKyJIpHBIA aHATM3 TOHKHUX IUICHOK PaslIMYHOW MPHUPOJbl HA OCHOBE CIIEKTPOCKOMUH MO-
BEPXHOCTHBIX TUIA3MOHOB. Pecucmpayus, xpanerue u 06pad. oannwvix. 2018. T. 20. Ne 4. C. 3-20. — ykp.

HccnenoBansl mponecchl GOPMUPOBAHUS M CTPYKTYpa TOHKUX IUICHOK XaJIbKOTCHUIHOTO CTEKJIO-
00pa3HOro MOITympoBOgHHUKA As,S;, monmuMepa monuanmwinaa ([IAHW) u 6enka ¢ubpunorena (®b) na
MIOBEPXHOCTH IUIEHOK OJaropogHbIX MeTamioB (Ag, Au) ¢ HCHOIB30BaHHEM METOIUKH MPHU3MEHHOTO
BO30YKICHHS MTOBEPXHOCTHOTO T1a3MoHHOTO0 pe3onaHca (I1I1P) B coueTaHnu ¢ aTOMHO-CHIIOBOI MHKpPO-
ckornueit. Ontudeckue napameTpsl cioeB As,S; u [IAHU omnpeneneHs! npu MOATOHKE SKCIIEPUMEHTATb-
HBIX M PACCUUTAHHBIX PE3OHAHCHBIX KpHBBIX [1[1P MeTo0M MUHUMH3AINH 1iefeBor GyHKuun. CBoiicTBa
mieHok @b, monydeHHBIX U3 pacTBopa Genka B docdatHoM Oydepe MpH pasIHIHBIX KOHIICHTPAIUSIX
(9,3-300 pr/mut), u3y4yeHsl Ha OCHOBE aHanmu3a kuHeTndeckux [TITP-kpuBbix agcopbumu ®b u ero DD- u
E-dparmMeHTOB ¢ nocienyonyM 30HIMPOBAHUEM MOHOKJIOHANBHBIME aHtutenamu. Win.: 10. bubanorp.:
58 Haum.

KnroueBble cj10Ba: MOBEPXHOCTHBIA MIa3MOHHBIN pE30HAHC, TOHKUE IUICHKH, XaJIbKOTCHUIHBIH
CTEKJIO00Pa3HBIN MOTYPOBOAHUK, TOJHAHWINH, (UOPUHOTeH, MOHOKIIOHAITbHBIC aHTUTENIA.

UDC 535.394

Kostyukevych S.0O., Khrystosenko R.V., Kostyukevych K.V., Koptyukh A.A., Surovtseva O.R.,
Kryuchyn A.A. Molecular analysis based on surface plasmon spectroscopy for different nature thin films.
Data Rec., Storage & Processing. 2018. Vol. 20. N 4. P. 3-20. — Ukr.

Photodoping process in the thin film structures metal/chalcogenide vitreous semiconductor (Ag-
As;S3), electro-polymerization mechanism of the polyaniline (PANI) films and formation mechanism of
the fibrinogen (FB) molecular films on gold film surfaces were investigated by means of the surface
plasmon resonance (SPR) technique based on prism excitation and mechanical scanning of incidence light
angle in aggregate with atomic force microscopy (Nanoscope I1la Dimension 3000).

Optical parameters (refractive index, extinction coefficient, thickness) for multilayer systems Ag-
As,S; and Au-PANI were determined from the SPR resonance curve analysis based on Fresnel formulas
with mathematical formalism Jones scattering matrix as well as special fitting procedure for the experi-
mental and calculated curves with use of the objective function minimization method. For mathematical
description of process in the composite material Bruggeman relation was applied. Established is the for-
mation of Ag,S thin intermediate layer (about 0,7-1 nm) during the fabrication of Ag-As,S; structure
which remain invariable their thickness and optical constant under the ultraviolet radiation influence.
Suggested is the model of formation of electro-polymerized poly-aniline films — sensitive elements for
gas sensors in which the fracture of the main substance is decreased with the thickness growth, which can
be explained by the alternating process of fastening free ends of polymer chains together with increasing
their length.

Features of the FB molecular films formation, at the different concentration (9,3—300 pg/ml) of the
protein in phosphate buffer (pH 7,4), were studied based on SPR kinetic curve, when the adsorption of
three proteins, FB, its DD- and E-fragments and subsequent their adlayers interactions with monoclonal
antibodies against different epitops in native molecules, that were going on the gold film surfaces. Dis-
played is the formation of the continuous film at the 73 pg/ml concentration in buffer is visualized, during
irreversible adsorption the alteration of the FB molecule structure in the sphere of its D-fragment take
place, and the local self-assembling process leads to formation of the special molecular arrangement in
biofilm, consist of three overlap FB molecules, where approximately 50 % of total adsorbed molecules
which retain their biofunctional properties. Fig.: 10. Refs: 58 titles.

Key words: surface plasmon resonance, thin films, chalcogenide vitreous semiconductor, poly-
aniline, fibrinogen, monoclonal antibodies.

YK 004.085

Amnvkua [1.C., Bensk E.B. Merononorust npuMeHeHNs! HAHOCTPYKTYPHPOBAHHBIX JTIOMHHO(POPOB B
cucTeMax 00beMHON ONTHYECKOH 3amucu. Pecucmpayus, xpanernue u 0opab. oannvix. 2018. T. 20. Ne 4.
C. 21-29. — yxp.

[IpoBeneH aHaIN3 MPUHIMIIOB OPTaHU3AINN CHCTEM 00BEMHON ONITUYECKON 3aIiCH U CHHTE3a pe-
THCTPUPYIOLIUX CPEl HA OCHOBE HAHOCTPYKTYPHUPOBAHHBIX MHMPA30INHOBBIX JtoMHHO(OpOB. [Ipemmoxe-
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Ha MaTeMaTuyecKas MOJIeb CYMTHIBAHHS AaHHBIX ¢ MHOTOCIOWHOTO (hOTOIFOMHUHECLIEHTHOTO HOCHUTENS
uHpopmanuu. PazpaboraHa METOOJIOTHS OLIEHKH IIapaMeTPOB 3alIOMHHAOLIEI0 YCTPOICTBa Ha OCHOBE
CHCTEM OOBEMHOI'0 ONTHYECKOW 3allMCH 4Yepe3 COINOCTABICHUE MapaMeTPOB apXUTEKTYPBl CHCTEMBI U
XapaKTePUCTUK CUTHAIa CYMTHIBAHUA. [Ipe/IoKeH alropuT™M ONpPEAENICHUS] ONTHMAIbHON apXHTEKTYPBI
3aIIOMHHAIOIIETO YCTPOMCTBA Uepe3 pelIeHne 3aJauu MorcKa sKcTpemyMa. Tabx.: 2. Wn.: 2. bubmworp.:
10 Hanm.

KiroueBble cj1oBa: onTuveckas 3amuch HH(OOPMAIMK, MHOTOCIONWHBINA (HOTOIFOMHUHECIICHTHBIH
HOCHTEJIb, CUTHAJI CYMTBHIBAHMUS, TAPA3UTHBIA CUTHAJI, HAHOCTPYKTYPUPOBaHHbIE JTIOMUHO(OPHI, TTHPA30-
JIMHOBBIE KPAaCUTEIHN, SKCTPEMYM (YHKIIHH.

UDC 004.085

Anikin P.S., Beliak Ie.V.Methodology of application of nanostructured luminophores in volumet-
ric optical recording systems. Data Rec., Storage & Processing. 2018. Vol. 20. N 4. P. 21-29. — Ukr.

The principles of the organization of volume optical recording systems and synthesis of recording
medum based on nanostructured pyrazoline luminophores were analyzed. Multi-layer photoluminescent
media architecture with sandwich-structure of information and intermediate layers, information coding
with lands’ length and peripheral areas was proposed. It was shown that thickness of the information
layers depends on the on the information elements depth, while thickness of the intermediate layers de-
pends on optical system objective lens numerical aperture and must be chosen big enough to divide read-
out signal from different layers. While all the structure of the disc is transparent and homogeneous the
parasitic signal will be caused mostly by photoluminescece and absorption of pits arecas where laser light
is unfocused. For big quantity of layers the level noise will got significant value, so it was suggested to
distinguish readout signal as a variable one. A mathematical model for reading data from a multi-layer
photoluminescent media is proposed. To make a proper analysis of multi-layer photoluminescent media
optimal characteristics it was developed computer simulation of the readout laser beam propagation pro-
cess. There was built digital interference pattern using input parameters of the multi-layer photolumines-
cent drive and then calculated the path of the every single light point up to the objective lens. A methodo-
logy for estimating the parameters of a storage media based on volumetric optical recording systems
which uses comparing of the system architecture parameters and the characteristics of the read-out signal
has been developed. The algorithm for determining the optimal architecture of the storage device through
the solution of the problem of finding an extremum is proposed. Tabl.: 2. Fig.: 2. Refs: 10 titles.

Key words: optical information recording, multilayer photoluminescent carrier, readout signal,
parasitic signal, nanostructured luminophores, pyrazoline dyes, extremum of function.

YK 621.791

Tokania O.A. Biue BHYTpIlIHIX HaNpy’>kKeHb Ha XBUJIHOBI MPOIECH Ta MOTIIMHAHHS YIBTPA3BYKY
TIpH 3BaproBaHHi. Peccmpayis, 30epicanns i 00po6. danux. 2018. T. 20. Ne 4. C. 30-39. — poc.

TeopeTHyHO IOCIIKEHO B3aEMOZIIO IUIOCKOI MIPYXKHOI XBHIII Ta CTATHYHHUX HANpyXKeHb 1 xedop-
Maliil npu yJabTPa3ByKOBOMY 3BapIOBaHHI ONITUYHHX €JIEMEHTIB. Y CTAHOBJIEHO, 1110 HEOIHOPIHICTh CTa-
TUYHHUX HalpyXeHb NPU3BOJMUTH IO BUHUKHEHHs CJIAOKOT0 3B’SI3KY MK MO3JOBXKHIMH Ta TONEPEYHUMHU
KOJIMBaHHSIMH B TPYXKHIA XBWJII, a TAKOX JI0 OCTA0JICHHS TO3/J0BXKHBOI (3BYKOBOT) KOMITOHEHTH XBHIIi.
[Ipn mocuTh BENMKHX Tpaji€eHTaX CTaTHYHUX AedopMaliil modmm3y obiacTi MPUTHCKY AeTajle, o 3Ba-
PIOIOTBCSI, MOXE YTBOPIOBATHCH OOJACTh MaKCHMaJbHOTO (PE30HAHCHOTO) TOTJIMHAHHS YJIBTPAa3BYKY,
PO3MIpH SKOI MOKHA MOPIBHATH 3 €(DEKTUBHOIO JOBKHUHOIO, SKA 3aJICKUTh SK KOpPIHb KBAaIpaTHHHA Bix
BiJJHOIIICHHS BEIMYWHY CHJIM IPUTUCKY IO MOIYJISI IPYXKHOCTI, IO CIPHSE JOKATi3allii IOTIHHAHHS €Hep-
rii ynmbTpa3Byky. [n.: 3. Bibmiorp.: 13 Haiim.

Karouosi cioBa: npyxHa XBWIsL, TpafieHTH Hanpyru i aedopmarii, cnabkuii 3B’S30K MK TO-
3J0BXXHBO] 1 MONIEpeYHO] KOMIIOHEHTaMH, JIOKAIbHICTh IIOTJIMHAHHS YIbTPa3BYKY.

UDC621.791

Tokalin O.A. Influence of internal stresses on wave processes and ultrasound absorption in wel-
ding. Data Rec., Storage & Processing. 2018. Vol. 20. N 4. P. 30-39. — Rus.

Using the bilinear approximation of the total strain tensor for an elastic wave process in the pre-
sence of internal static stresses and deformations in welded optical polymeric materials, their influence on
the process characteristics and ultrasound absorption has been theoretically investigated. For the case of a
plane elastic wave and axially symmetric static stresses, a two-dimensional system of wave equations for
the longitudinal and transverse wave components is obtained. It has been established that only inhomoge-
neous internal stresses and deformations lead to the appearance of a weak coupling between the compo-
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nents of the wave and a change in their amplitudes, as well as to the weakening of the longitudinal
(acoustic) component of the elastic wave. For a simple example of a point force action on the surface,
calculations are made of the decrements of ultrasound attenuation by amplitude in the meridian planes. It
is shown that for sufficiently large gradients of static deformations near the pressing region of the welded
parts, a region of maximum (resonance) absorption of ultrasound may be formed, whose dimensions are
comparable to the effective length, which depends on the square root of the ratio of the applied pressing
force to the modulus of elasticity of the material. This contributes to the localization of the ultrasound
absorption region. Fig.: 3. Refs: 13 titles.

Key words: clastic wave, stress and strain gradients, weak coupling between longitudinal and
transverse components, localization of ultrasound absorption.

YK 004.942

Kaninoscekuit 51.0., Bospinora 10.€., Cykano A.C., Xinko S1.B. Pexypentuuii Mmetozn moOyaoBu
aJTOPUTMIB JIIHIHHOT 3TOPTKU PI3HOI JOBXHHH 3a JOIOMOTOI0 TIMEPKOMIUIEKCHUX YHUCIOBUX CHCTEM.
Peecmpayis, 30epicanns i 06po6. oanux. 2018. T. 20. Ne 4. C. 40-52. — poc.

JlinifiHa 3ropTKa JUCKPETHUX CUTHAIIIB 3 JISSKUM SIIPOM € HalO1IbII BXKIIMBOIO 3a/1a4eto B o0ac-
Ti ungpoBoi 00podku curHamiB. Tak siK 1s oneparis, sIK MPaBUIIO, BUKOHYETHCS Oarato pasiB, I AyKe
aKTyallbHa 33/1a4a CHHTE3Y IIBHIKUX AJTOPUTMIB BUKOHAHHS JiHIHHOI 3ropTKHU. Tak K CKIaaHICTh 00YHC-
JIeHH: JIHIHHOi 3rOPTKH HOCIIZOBHOCTI 1 € O(n*) 1 BUAKO 30iIBIIY€ETHCA 3 POCTOM 71, TO BHKOPHCTOBYIO-

THCSI METO/IN IIBUAKHUX» 00umcieHb. OIHUM i3 HaHOUTBII MOMIMPEHIX METOAIB € METOIH 13 3aCTOCYBaH-
HsaM mBHAKoro neperBopeHHs @yp’e (ILIID) 3i cknagnictio O(nlog@)). B ocHOBI OararouncenbHUX

anroput™miB LT® nexxuth neKOMIIO3MLIs BUXIAHOT 3a/1a4i BEIMKOTO po3Mipy B 6ararto 3amad MaJeHbKOL
po3MipHocTi. ToMy BayKIIMBHM € po3po0Ka TaKMX METOIIB ISl BUPILICHHS 33724 MaJIOTO PO3MIpy.

Po3risiHyTO "ieHN MOCIITOBHOCTEH, IO 3rOpTaloTHCS, BUMIPHOCTI N = 2" SIK KOMIIOHEHTH Tirep-
xoMIuiekcHux umcen aeskoi I'UC Iy sumipnocti dim/7, =2". JoOyTOK LMX TiNepPKOMILIEKCHHX YHCEN

Oyze MICTUTH MapHi JOOYTKH, SKi BXOIAThH JI0 CKJIaJly YHCIOBHUX ITOCITIJOBHOCTEH, 1110 OyIyTh 3ropTaTu-
csi. OqHak BOHM OyAyTh 00’€JHYBaTUCh Y CYMH HE B TOMY IOPSAKY, SIK 1€ IOTPiOHO 1yIst opraHizauii iH-
JIEKCIB.

[TokazaHO MOXIIUBICTh CTBOPEHHS aJITOPUTMIB 3 ypaXyBaHHSM JTiHIHHOI 3TOPTKU YHUCIOBUX MOCTi-
JIOBHOCTEH, TOBKUHH SKHUX BiJIPI3HSAIOTHCS BiJ MIJINX CTYIEHIB JABIMKH. AJITOPUTMHU MPEACTABIISIOTH CO-
0010 peKypeHTHE «OOISIMYyBaHHS» KOMIIOHEHT 3TOPTKH MOIEPEIHBOI TOBKHUHH MOCTITIOBHOCTI, 1[0 3TOp-
TAETHCA. 3a IOYATOK PEKypcii MpUiMaeThCs 3TOPTKA, ITOOYIOBaHA Ha OCHOBI aJITOPUTMY JEKOMITO3HIIIT 3
pukopucTaesaM [UC m1st ZOBXKHHH, IO TOPIBHIOE HAHOMIKYIN CTyTIeH] OBIHKH MO BiJHOIIEHHIO 1O 3a-
JTAaHO1 JOBXHHA. ANTOPUTMH NOIIOHOTO THITYy HaHOUTHII e(heKTUBHI AJIS JOBIHX TOCHTiJOBHOCTEH, OIM3b-

KuXx 10 2" 3Bepxy (KUIbKICTh MHOXEHb 3MeHIyeThest Ha =30 %). Tabu.: 1. In.: 5. bi6miorp.: 13 Haiim.

KiirouoBi cjioBa: rinepkOMITIEKCHA YUCIIOBA CHCTEMA, JTiHIHHA 3ropTKa, i30MOp(}hi3M, MHOKEHHS,
OIKOMIUICKCHI YHCJIa, KBAJAPIIUICKCHI YHCIIa.

UDC 004.942

Kalinovsky Ya.A, Boyarinova Yu.E., Sukalo A.S., Khitsko Ya.V. Recursive method for construct-
ing linear convolution algorithms of various lengths using hypercomplex number systems. Data Rec.,
Storage & Processing. 2018. Vol. 20. N 4. P. 40-52. — Rus.

Linear convolution of discrete signals with a certain core is the most common and important com-
putational task in the field of digital signal processing. Since this operation, as a rule, is performed many
times, the problem of synthesizing fast algorithms for performing linear convolution is very actual, which
is the main subject of this work. Since the complexity of calculating the linear convolution of sequences
having length N is O(n*), and rapidly increases with growth N, then the methods of «fast» computations

are used. One of the most common methods is convolution using Fast Fourier Transform (FFT) with
complexity of O(nlog@)). At the heart of numerous FFT algorithms is the decomposition of the original

large-dimensional problem into a large number of low-dimensional problems. Therefore, it is very impor-
tant to develop such methods for solving problems of small dimension.

The terms of convolutional numerical sequences are considered as components of hypercomplex
numbers belonging to some FPS dimension. The product of these hypercomplex numbers will contain
paired products of components of convolutional numerical sequences. However, they will be combined in
amounts not in the same composition as necessary to organize the convolution components.
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The possibility of constructing algorithms for calculating the linear convolution of numerical se-
quences whose lengths differ from integral powers of two is shown. Algorithms are a recurrent «fringing»
of convolution components of the previous length of a convolution sequence. The beginning of the recur-
sion is a convolution constructed on the basis of the decomposition algorithm with the use of the FPS for
the sequence length equal to the nearest lower degree of the deuce relative to the given length. Algorithms

of this type are most effective for lengths of sequences being close to 2" from upward (the number of
multiplications is reduced by =30 %). Tabl.: 1. Fig.: 5. Refs: 13 titles.

Key words: hypercomplex number system, linear convolution, isomorphism, multiplication, bi-
complex numbers, quadriclex numbers.

YK 004.421

Hononos O.I'., Jlaune J.B., bepesin b.O. Meron moOyaoBH i BUKOPUCTAHHS CEMaHTHYHUX MOJE-
JIe 11 MOHITOPHHTY CyCHiIBbHOI OyMKu. Peecmpayis, 36epicanns i 06po6. danux. 2018. T. 20. Ne 4.
C. 53-63. — poc.

3anpornoHoOBaHO METOJI OOYIOBM Ta BUKOPUCTaHHS ceMaHTHYHHUX Mojeneit (CM) 3 meroto Oesre-
PEPBHOTO B Yaci MOHITOPHHTY rpoManchbkoi qymku (MIT). ITix ceMaHTHYHOIO MOJEIUIIO B PaAMKax JaHOl
poOOTH po3yMieThCsl MOJIENb TIPEIMETHOI 001acTi, 10 Ma€ BUTJISI OPIEHTOBAHOTO rpada, BEPIIMHHU SKO-
TO BiJIOBIJaIOTh KOHIIENITAM MPEAMETHOI 00JIacTi, a IyTH 3aJaf0Th BiIIHOCHHHU MiXK HuMH. CeMaHTHYHI
MOJIETI T03BOJIIIOTH BUKOPUCTOBYBATH IIPH MOHITOPHHTY IPOMaJCHKOI [yMKH pe3yJIbTaTH JTIHIBOCTATHC-
THaHOTO aHani3y TekcTiB (Text Mining), 3acTocyBaHHS MeTOIB eKcTparyBarHs iH(GopMarii (Information
Extraction), mo MiCTATBCS B TeKcTax 3 Mepexi [HTepHeT. YV ToH Wac, sIK iCHYIO4Ui IPOEKTH aHalli3y Tpo-
MaJCBbKOI MyMKH OiibIlie Opi€HTOBaHI Ha pa3oBi (CTaTH4YHI) AOCHIIHPKEHHS TPOMAICHKOI TYMKH IIOIO
00’€KTIB 1 SIBUIIL, 3aIIPOIIOHOBAHO METOJ aBTOMAaTH30BaHOi MoOyIoBU Ta BukopuctanHsi CM Ha OCHOBI
0e3nepepBHOTO B 4aci MOHITOPUHTY I'POMAJIChKOI JyMKH B Mepexi [ntepuert. [Iponenypa MI'/] Bkitouae
Tpu eTamnu: nmoOynoBy Ta Kiactepusanito CM; BinOip TOKYMEHTIB 1 BU3HAUYEHHS TOHAIBHOCTI TEMAaTHK;
Bizyaiizauito pesynbraTiB. [lokazano moOynoBy CM 3a JOMOMOro0 alropuTMy KOMITAKTH(]IKOBaHOTO
rpada ropu30HTaNBHIA BHIUMOCTI, 32CTOCYBaHHS METOJIB KJIACTEPHOTO aHaJIi3y JUIsl BU3HAUCHHS aKTya-
JBHUX TEMATHK, OLIHIOBAHHS YaCTKH Ta TOHAIBHOCTI OKPEMHX IIATEM Y CKJIaJi 3aralbHOr0 TEMaTHYHOTO
MOTOKY iH(opMamii. SIK MpUKIagu pO3TIITHYTO MOJETI IPeIMETHUX 00JIacTe|, 110 BiAMOBINAIOTH TEMaM:
«One Belt, One Road», «Nord Stream», «I'eneTnuno MoaudikoBani opratizmm». OTprMaHi pe3yIbTaTH
MATBEPKYIOTh MOXIIMBICT BUKOPHCTAHHS 3allpOIIOHOBAHOTO METOJy MOHITOPHHTY T'POMAaJICHKOI TyM-
KU y pi3HUX npeaMmeTHux obmactsax. Taom.: 3. Ir.: 5. Bibmiorp.: 12 HaiiM.

KirouoBi cioBa: Mozens npenMeTHOI 007acTi, CEMaHTHYHA MOJENb, KJIACTEPHUH aHANi3, aHalli3
TOHAJIBHOCTI, KOHTEHT-MOHITOPHHT, MOHITOPUHT CYCHUIBHOI TYMKH.

UDC 004.421

Dodonov A.G., Lande D.V., Berezin B.O. A method of semantic models for constructing and us-
ing for the public opinion monitoring. Data Rec., Storage & Processing. 2018. Vol. 20. N 4. P. 53-63. —
Rus.

It is proposed a method for constructing and using semantic models (SM) for the purpose of con-
tinuous monitoring of public opinion, opinion mining (OM). Under the semantic model in the framework
of this work, it is implied the subject domain model, which has the form of a directed graph, the vertices
of which correspond to the concepts of the domain, and the arcs define the relations between them. Se-
mantic models make it possible to use the results of linguistic statistical analysis of texts (Text Mining)
and the use of Information Extraction methods contained in texts from the Internet for opinion mining.
While the existing public opinion analysis projects are more focused on one-time (static) public opinion
research on objects and phenomena, it is proposed a method for automated construction and use of SM
based on continuous monitoring of public opinion on the Internet. The OM procedure consists of three
steps: the construction and clustering of the SM; selection of documents and the sentiment definition of
topics; visualization of results. The SM construction using the compactified horizontal visibility graph
algorithm, the use of cluster analysis methods for determining relevant topics, estimating the proportion
and tonality of individual sub-themes in the overall thematic information flow is shown. As examples, the
models of subject areas corresponding to the topics: «One Belt, One Road», «Nord Stream», «Genetically
Modified Organisms» are examined. The obtained results confirm the possibility of using the proposed
method of opinion monitoring in various subject areas. Tabl.: 3. Fig.: 5. Refs: 12 titles.

Key words: subject domain model, semantic model, cluster analysis, sentiment analysis, content-
monitoring, opinion monitoring.
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YK 004.83

Ioropemnsrii C.[1., Kpamo A.A. MeTox pacdera KOTepeHTHOCTH YKPAHHCKOTO TeKcTa. Pezucmpa-
yus, xpauenue u 06pad. oannvix. 2018. T. 20. Ne 4. C. 64-75. — yxp.

[TpoaHaM3MpOBaHBl OCHOBHBIE METOIbl ABTOMATH3UPOBAHHOH OLCHKH KOT€PEHTHOCTH TEKCTa,
HAIICaHHOTO Ha €CTECTBEHHOM SI3bIKE, C ITOMOIIBIO IIOAX0/A0B, OCHOBAaHHBIX Ha MAlIMHHOM OOYYECHUH.
[pemnoxeHo ycoBepLIEHCTBOBaHHE MeToza rpada CeMaHTHYECKOrO CXOJCTBA C MOMOIIBIO IpeaBapu-
TEeNBHON MOATOTOBKH MOJENH, & IMEHHO OCYIIECTBICHUS O0y4eHUsI HEHPOHHON CETH BEKTOPHOTO Ipe.-
craBieHus mpenoxenuit. [IpoBeeHa dSKCeprUMeHTaIbHAS MPOBEpKa paboThl MeToaa rpada CeMaHTH-
YECKOT0 CXOJCTBA U €ro MOMM(DUIIMPOBAHHBIX BEPCHI HA MHOXECTBE CTATeH, HAMMCAHHBIX HA YKPaHHC-
KOM SI3bIKE, HAYYHBIX KYPHAIOB Pa3IHIHON TeMAaTHKH. DPPEKTUBHOCTH PabOTHl METO/Ia U €ro MOJAUGH-
KalMil paccuMTaHa ¢ IIOMOLIBIO PEIICHUs THITMYHBIX 3a]a4 OLICHKH KOTePEHTHOCTH TEKCTa: 3a/1a4 pa3iu-
YeHHs JOKYMEHTOB M BCTaBKH. Ha OCHOBE TONYy4YeHHBIX pe3yJIbTATOB OMpeseeHbl Hanbomee 3hdhexTus-
HBle MOIU(UKAINK U TapaMeTpbl MeTosa rpada CEMaHTHIECKOTO CXOJCTBA JUIA OLIEHKH KOTEePEHTHOCTH
TEKCTOB, HAIMCAaHHBIX Ha YKPaWHCKOM si3bike. Tabm.: 1. Wn.: 5. bubmwmorp.: 15 manwm.

KiroueBbie ciioBa: 00paboTka €CTECTBEHHOTO S3bIKa, KOTEPEHTHOCTh TEKCTa, Tpad ceMaHTHUe-
CKOT'O CXOJICTBa, HEHPOHHAs ceTh, MoJieTb Doc2Vec, ceManTHUecKast Mepa CXOJICTBA TIPEIOKEHHM.

UDC 004.83

Pogorilyy S.D., Kramov A.A. Method of the coherence evaluation of Ukrainian text. Data Rec.,
Storage & Processing. 2018. Vol. 20. N 4. P. 64—75. — Ukr.

Due to the growing role of the SEO technologies, it is necessary to perform an automated analysis
of the article’s quality. Such an approach helps both to return the most intelligible pages for the user’s
query and to raise the web-sites positions to the top of query results. An automated assessment of a cohe-
rence is a part of the complex analysis of the text. In this article, main methods for text coherence meas-
urements for Ukrainian languageare analyzed. Expediency of using the semantic similarity graph method
in comparison with other methods is explained. It is suggested the improvement of that method by the
pre-training of the neural network for vector representations of sentences. Experimental examination of
the original method and its modifications is made. Training and examination procedures are made on the
corpus of Ukrainian texts, which were previously retrieved from abstracts and full texts of Ukrainian
scientific articles. The testing procedure is implemented by performing of two typical tasks for the text
coherence assessment: document discrimination task and insertion task. Accordingly to the analysis it is
defined the most effective combination of method’s modification and its parameter for the measurement
of the text coherence. Tabl.: 1. Fig.: 5. Refs: 15 titles.

Key words: natural language processing, text coherence, semantic similarity graph, neural net-
work, Doc2Vec model, semantic similarity value of sentences.

YK 004.056.55

[puiimak A.B., SIpemuyk FO.E. IloBbimienne ycToiunBocTH KpuntoanropurMa RSA 3a cuer rene-
THYECKOM ONTHMHU3AIUN UCXOIHOTO cooOIIeHus. Pecucmpayus, xpanenue u obpab. oannwvix. 2018. T. 20.
No 4. C. 76-84. — yxp.

PaccMoTpeHs! cyliecTByIONIME aCUMMETPUYHbBIE alropuTMbl mindpoBanus nHpopmanuu. Onuca-
HBI UX TPEUMYLIECTBa U HemocTaTKu. [IpoBeieHo mccnenoBanue aaroputMa RSA o BO3MOXHOCTH TO-
BBIIICHHUS €r0 KPUITOCTOMKOCTH. [Ipe/yiokeH MEeTO ONTHMHU3ALUK HCXOIHOTO COOOMICHHS C TIOMOLIBIO
TEHETHYECKOT0 alropuT™a. [Ipe/cTaBieH0 CTATHCTHYECKOE TECTUPOBAHKE MPEIIOKEHHOTO YIYUIICHUS
AITOPUTMA, KOTOPOE TIOKA3all0, YTO MOJyYCHHBIE MMOKA3aTeNN CTATUCTUUECKON 0e30MacHOCTH SIBIISIOTCS
BBIIIIE TOKA3aTeIel OpUTHHAIBHOTO anroputMa Ha 1-3 %. Tabm.: 3. Wi.: 5. bubaworp.: 8 HanM.

KioueBble cj10Ba: KPUIITOCTORKOCTH, RSA, neTepMUHUPOBAHHOCTH, T€HETHUECKHUHA alITOPUTM.

UDC 004.056.55

Pryimak A.V., Yaremchuk Yu.E. Increasing the stability of RSA cryptoalgorithm by using genetic
optimization of input message. Data Rec., Storage & Processing. 2018. Vol. 20. N 4. P. 76-84. — Ukr.

Due to the large amount of data that is transmitted every day via computer networks and stored in
cloud environments, network security has become one of the most important aspects of network opera-
tion. Cryptography is used to protect information on the network. One of the most popular cryptographic
algorithms used in various standards and protocols is RSA, the main drawbacks of which are the crypto-
graphic determinism and vulnerability to attack based on selected ciphertext, so the increase of its crypto
stability is still actual issue.
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Peghepamu

The research of the cryptographic algorithm RSA with regard to the possibility of increasing its
stability by using genetic algorithm was made. The method of optimization of input message consisting of
8 main steps, with the help of genetic algorithm is proposed. Using the three main properties of the ge-
netic algorithm (selection, crossover and mutation), the input message is randomizing, which as a result
of RSA encryption is transformed into a stochastic ciphertext, which is no longer deterministic and weak
to attack based on selected ciphertext, and thus increases the cryptostability of this algorithm. The statisti-
cal testing of the proposed improvement of the algorithm, using the NIST STS test package, showed a
high statistical reliability of this method, as the results of tests were inside 0,9—1 range. Comparison of the
results of testing of the original RSA and the modified showed that the original algorithm shows worse
performance compared to the proposed its modification. Ten of the fifteen tests showed that the modified
RSA algorithm with the built-in proposed method for optimizing the input message has higher rates by
1-3 %, which shows an increase of its cryptostability. Tabl.: 3. Fig.: 5. Refs: 8 titles.

Key words: cryptostability, RSA, determinism, genetic algorithm.

YK 621.384.3

ITaBnenko Bb.B., IIpucsokusiit J[.I1., Kapnunen B.B., SIpemuyk f.1O. IloBelimenue croikoctu Me-
TOJIA 3aIIUThl 00ECIICUCHHS ayTEHTHYHOCTH PACTPOBBIX H300paXKCHHUU JOKA3aTe/IbHOW 0a3bl OT HECAHK-
MUOHUPOBAHHOTO NOCTyMa. Pecucmpayus, xpanernue u 06pad. oannvix. 2018. T. 20. Ne 4. C. 85-99. —
YKP.

[IpemioxeH METON Ha OCHOBE KOMOMHALMM M MOAM(HKAIUH CYLHIECTBYIOIIMX CTeraHorpaduye-
cKkux MeTo/10B. OmpeieneHbl KPUTEPUU U METPUKU OIICHKH, 10 KOTOPBIM HCCIIEOBAHbBI €r0 CTOMKOCTh K
HECAHKIIMOHUPOBAHHBIM MOJM(DUKAIMAM PU HU3KOM ypOBHE MCKaxeHus. [IpeioxkeHHbIi KOMOUHHPO-
BaHHBI METO/ BOOpall B ce0sl CHJIbHBIE CTOPOHBI CYIIECTBYIOLIMX METOJIOB M TOKa3aJl 3HAYUTEIbHO 00-
Jiee BBICOKYIO CTOMKOCTh. METO/ yCOBEpILIEHCTBOBAH ITyT€M BCTpPAaWBaHUS IH(DPOBBIX BOJASHBIX 3HAKOB
meronoM Koxa-JKao. DToT MeTos npesicTaBieH B GopMan3oBaHHOM (opMe, pa3paboTaH ajJropuTM, ocy-
IIECTBIICHBI €T0 OMHMCAHUE W MPAKTHYECKas peau3alis B BHAE MPOTPAMMHOTO MPOAYKTA, MPHUBEICHBI
pe3yabTaThl paboThl porpamMmel. Taom.: 1. Mi.: 6. Bubauorp.: 13 Haum.

KiroueBbie coBa: 3anura nHbopManum, creranorpadus, uppoBbie BOISIHBIC 3HAKH, METOJ 3a-
MeHBI HauMeHee 3HauuMoro oura, Metoq Kyrrepa-/xopaana-boccena, meton Jlenrenaapa, meron Koxa-
Kao.

UDC 621.384.3

Pavlenko B.V., Prysiazhnyi D.P., Karpinets V.V., Yaremchuk Y.Y. Increasing the resilience of the
method of protection to ensure the authenticity of raster images of the evidence base from unauthorized
access. Data Rec., Storage & Processing. 2018. Vol. 20. N 4. P. 85-99. — Ukr.

A method of authentication of digital images for the evidence base of the judicial system and de-
veloped the appropriate software has been proposed. The stability of existing steganographic methods for
ensuring the authenticity of images is analyzed and the possibility of modifying the method is examined.
As a result, the method of embedding CEH based on the Koch-Zhao method is chosen for modification.
After analysing the proposed method to the set of attacks, it can be noted that the method has a high resis-
tance to passive attacks and, unlike most methods, has high resistance to active attacks by the attacker,
which is shown in the results of filter testing, cropping, rotation of the image.The obtained improved
method of embedding a CEH allowed to significantly increase the resistance to unauthorized modifica-
tions, the results indicate a high level of resistance. An algorithm for the implementation of an improved
method has been developed, and its software implementation has been implemented. A study of the sta-
bility of the proposed method to unauthorized modifications of digital images has been conducted. Over-
all, the results indicate a high level of stability, the modified method of embedding generates high-quality
images with a high PSNR of 39 to 47,7 decibels when testing conventional images, and 40,6 to 51 deci-
bels when using document shots. The worst results have been obtained by using the «salt and pepper»
noise attack, which led to 14,28 % of mistakenly read bits. Tabl.: 1. Fig.: 4. Refs: 13 titles.

Key words: information security, steganography, digital watermarks, the least significant bit rep-
lacement method, Kutter-Jordan-Bossen method, Lengelaar method, Koch-Zhao method.

VK 008/094(069+02+930.25)/778.14

Bba6enxo B.B., Hanrounit 1.1., CaBuu A.B., TumpoB A.A. K Bompocy o peructpanuu u BoccTa-
HOBJIeHNH UH(OopMaluKu 00 00BEKTaX MaTepUaAlIbHON U yXOBHOM KYJIBTYpPbI MO TEXHOJOTHSM roCyJap-
CTBEHHOI1 CHCTEMBI CTPaxoBOro GoH/A JOKYMEHTAUUH YKpauHbl. Pecucmpayus, Xxpanenue u oopad. oan-
noix. 2018. T. 20. Ne 4. C. 100-109. — ykp.
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Peghepamu

[pencrapneHa METONONOTHS CO3JaHKs U300paXKeHHH B HHU(POBOM BUJE, COIEpKALIUX HHPOpMa-
IMIO O KYJIBTYPHBIX LEHHOCTAX, ISl (POPMHUPOBAHHMs, BEIICHUS M HCIIOJIB30BaHUs CTPaxoBoro hoHjaa ao-
KyMEHTallMH YKpauHbl Ha OCHOBE CO3JAaHUS W PETUCTPALUK X HHPOPMAIHOHHBIX CMBICIIOB (KOMILIEKC-
HBIX U(pOoBEIX 00pa3oB). Ui.: 1. bubaworp.: 20 HanM.

KnroueBble ciioBa: KyJlbTypHas LEHHOCTb, Hay4Has aTpuOyLus, onu(poBKa, cTpaxoBoi (GoHA
JOKYMEHTALHN.

UDC 008/094(069+02+930.25)/778.14

Babenko V.V., Nadtochiy I.I., Savich A.V., Timrov O.0. Some issues of registration and repro-
duction of information touching upon objects of material and spiritual culture using technologies of the
state insurance documentation fund of Ukraine. Data Rec., Storage & Processing. 2018. Vol. 20. N 4.
P. 100-109. — Ukr.

A methodology of creating images in digital form, containing information about cultural values,
for the formation, management and use of the insurance fund of documentation (IFD) of Ukraine on the
basis of the creation and registration of their information meanings (complex digital images) is presented.
Under the information content of the material results of human creation is understood the result of the
allocation of human context of knowledge about them, which should be understood as an organized, inte-
grated collection of facts and generalizations.

Solving the problem of storing the informational content of the material results of human creation
is the complex solution of the following tasks: 1) allocation of human context of knowledge about the
material results of human creation, that is, the creation of a very specific information; 2) presentation of
this information to data; 3) determination of the type of data representation and the medium correspond-
ing to such representation.

For this purpose, a method of creating images in digital form containing information about cultural
values is proposed, the essence of which is to reduce such actions into a single technological process:
conducting scientific attribution and determining the attributes to be visualized and their digitization; pro-
duction and storage of microfilms IFD with information about cultural values; restoring information about
cultural values from IFD microfilms specified quality. Fig.: 1. Refs: 20 titles.

Key words: cultural value, scientific attribution, digitization, insurance fund of documentation.
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