PE®EPATHU ABSTRACTS

MPOIrPECUBHI IHOOPMALIHI TEXHOJIOITI, PROGRESSIVE INFORMATION TECHNOLOGIES,
BUCOKOIPOAYKTHUBHI KOMIT'FOTEPHI HIGH-EFFICIENCY COMPUTER SYSTEMS
CUCTEMHA

YK 519.711.7+519.6
3p’sa30k mepexk Ilerpi 3 6e3xy:kkoBuM nosbecbkuM 3anucoM / Cratkesuu B.M. // Cuc-
TeMHI J0CHipKeHHs Ta iHpopManiiini TexHouorii. — 2016. — Ne 2. — C. 7-13.
Posrisnyto mepexi Ilerpi, siki HOPOKYIOTh MOBU 0€3/y’)KKOBOT'O TIOJILCHKOT'O 3a-
MUCY Ta 00EPHEHOTO MOJIBCHKOTO 3aIMUCY IS MPONO3HILIHHIX (HOpMYT Ta apUPMETHIHAX
Bupasis. [Ipono3uniiiHi GopMyar MOXKYTh MICTHTH 3aJlaHy KUIBKICTh 3MiHHUX, a apudme-
TUYHI BUPa3W — 3MIHHHAX Ta KOHCTAHT. 3allpOIIOHOBAHO TaKOX iHTiOiTOpHI Mepexi [letpi
JUIsl BKa3aHUX MOB, sIKi JO3BOJISIIOTH ()OPMyBATH JifiCHI uucia y JBIHKOBOMY 3anuci 3 Qik-
COBAHOIO TOYKOIO Y apru(PMETHIHNX Bupazax. MeTox moOyaoBH MEpEeX O3BOJISIE BUKOPH-
CTOBYBaTH JIOBUIbHI QYHKIIT 3ajaH0T apHOCTI. 3alporoHOBaHO KOJIbOPOBY Mepexy Ilerpi
IUTS OOYMCIIEHHSI TPOTIO3UIIIHUX (opMyaT B 0OEpHEHOMY MOJIBCHKOMY 3ammci. Meton
no0yI0BH Mepexi JJO3BOJISIE 32aCTOCOBYBATH JIOBUIbHI (pyHKILIT 3a71aHOT apHOCTI 3 BUKOPH-
CTaHHSAM TaONHUII MPaBAUBOCTI BiANOBiAHOI yHKLIi. Puc.: 6. bibmiorp.: 8.

UDC 519.711.7+519.6
Connection between Petri nets and Polish notation / Statkevych V.M. // System
Research and Informational Technologies. — 2016. — Ne 2. — P. 7-13.

We propose Petri nets that produce languages of Polish notation and reverse Polish
notation for propositional formulas and mathematical expressions. Propositional formulas
can contain a given number of variables and mathematical expressions. Arithmetic
expressions can contain a given number of variables and constants. We also propose
inhibitor nets that produce the fixed-point binary numbers in mathematical expressions for
above-mentioned languages. The technique of the nets construction allows to use arbitrary
functions with a given arity. We also propose a coloured Petri net for calculating values of
propositional formulas in reverse Polish notation. The technique of the net construction
allows to use arbitrary functions with a given arity using a truth table of a corresponding
function. Fig.: 6. Refs.: 8 titles.

YK 004.7, 004.05
T'eneruunmii anroput™m 3axucty SDN Big mepeskeBux atak / 3a6emin C.I. // Cucremni
JocIipKeHHs Ta iHdopMariiui TexHonoril. — 2016. — Ne 2. — C. 14-19.

PosrnsiHyTO MpoGiieMu BUSBICHHS Ta OJIOKYBaHHS MEPEKEBUX aTak 3a JOIOMOTOO
SDN. Ile 3aBnanHst cOpMyIIbOBAHO SIK 331a4y 3HAXO/KEHHS «IIPABUIILHOT0» BEKTOpa 1
ABIIsiE COOOI0 3amady OIHAPHOTO MUTOYHCIOBOTO IPOrpaMyBaHHS. SIKk MepekeBa aTaka
posrasinaetbest DDoS-araka. [ToOynoBaHo MareMaTHyHy MOAENb 3aa4i Ta po3poliieHo ii
QIITOPHUTM, LI0 JIO3BOJISIE BUSBUTH MHOXKHHY aTaKylOYMX XOCTIB 33 3apeeCTPOBAaHUMH Jia-
HUMH B MEPEXi. Y pa3i BUSBICHHS MHOKUHH 3aBJIaHHS 3BOJUTHCS JI0 3al00IraHHs ararii,
T0OTO OmokyBauHs 3a [P-ampecamu. Jlns omiHOBaHHA e(EKTHBHOCTI 3alpOIIOHOBAHOTO
ITOPUTMY OIIEPATHBHOTO KepyBaHHs TPagikoM 1 BUSBJICHHS MEPEXKEBUX aTakK MPOBEACHO
eKCIepUMeHTalIbHI gociikeHHs. s mozpemroBanHs SDN Mepexk BHKOPHCTOBYBaBCS
emyJsTop Mepex Mininet. Po3B’s13aH0 3amady GiHApHOTO IIIOYKCIOBOTO MPOTpaMyBaH-
Hi. AHani3 pe3yJibTaTiB HiITBEpIXKYeE, IO, BUKOpHcTOBYtoun mnepeBarn SDN, a came
HEHTpaJTi3allil0 KepyBaHHs, THYUKICTh, yIAIOCs peali3yBaTH T€HETUYHUH alTOPHUTM, IO
3axMIIae MEPEXy BiJ OJHi€l 3 HaNOMmMMpeHImMX MepexeBux atak — DDoS. Puc.: 3. bi6-
Jiorp.: 6 Ha3B.

UDC 004.7, 004.05
Genetic algorithm for SDN protection against network attacks / Zabielin S.I. // System
Research and Informational Technologies. — 2016. — Ne 2. — P. 14-19.

This paper examines the problem of detecting and blocking network attacks using
SDN. This problem is formulated as the problem of finding the «correct» vector, in fact, it
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is the task of the binary integer programming. The DDoS-attack is used as a network
attack. A mathematical model of the problem and algorithm to identify sets of attacking
hosts from the recorded data is developed. Upon detection of the set, the problem is
reduced to the problem of preventing the attack, which means blocking IP-addresses. To
evaluate the effectiveness of the proposed algorithm of intrusion detection, experimental
studies have been conducted. To simulate SDN networks, Mininet network emulator was
used. The task of the binary integer programming was solved. The analysis of results
confirms that using SDN advantages, namely, centralized management and flexibility, we
were able to implement a genetic algorithm, which protected the network from one of the
most common network attacks — DDoS. Fig.: 3. Refs.: 6 titles.

TPOBJIEMH MPUIHSITTS PILIEHD DECISION MAKING AND CONTROL IN
YIPABJITHHSI B EKOHOMIYHUX, TEXHIYHHX, ECONOMIC, TECHNICAL, ECOLOGICAL AND
EKOJIOTTYHHX I COIIATTBHAX CHCTEMAX SOCIAL SYSTEMS

YK 004.383

IMokpamennii aJiropuTM NpPU3HAYEHHS JJISl IUIAHYBAJIBLHUKIB 3aBJaHb B HEO/HO-
piniHuX po3noaijeHux oduucaoBaJIbLHUX cuctemax / Ceprienko A.M., CumoHeH-
ko B.I1., Cumonenko A.B. // Cuctemni nmocmimkeHHs Ta iH(opMmamiiiHi TEXHOJOTi. —
2016.— Ne 2. — C. 20-35.

Po3rnsHyTO OCHOBM NPOEKTYBaHHS MPOCTOPOBUX IIAHYBAILHUKIB IS TJI00ATBHUX,
HEOJHOPITHUX, PO3MOIUICHNX OOYHCIIOBANFHUX CHUCTeM. [logaHo Teopemu, IO Jar0Th
3MOTY ISl TBOYACTKOBUX rpadiB, AKi BiZoOpakaloTh MPETEHIyBaHHS 3asiBOK Ha PECYPCH,
3MEHIINTU KUTBKICTh BapiaHTIB PO3B’S3KiB, IO PO3TIINAIOTHCS, BUAAIHMBIIN 3 MATPHII
3B’SI3HOCTI O€3MepCIeKTHBHI eleMeHTH. Lle M03BOIMI0 3MEHIIUTH YacOBY CKIIQAHICTh
YTOPCBKOTO aITOPHTMY 3 o) mo O (n"? log n). Iligxin 3acTOCOBY€EThCS B alrOPUTMI
aIanTUBHOTO MYJbTHAHAIIRY, SIKHH MONATaE y TONEPeIHbOMY aHalli3i Ta KOpUTYBaHHI
rpady mapocrnoiydeHs. Y pasi Horo 3acToCyBaHHs 10 MaTpHIlb rpadiB, ki MarOTh Koedi-
I[IEHT 3aMOBHEHHS MeHImiA 3a 30%, alropuT™M Mae CTATUCTHYHY YacCOBY CKJIAIHICTD, sKa
Osu3bKa 10 niHiitHoi. Puc.: 7. Bibmiorp.: 23 Ha3s.

UDC 004.383

An enhanced scheduling algorithm for task planners in heterogeneous distributed
computing systems / Sergiyenko A.M., Simonenko V. P., Simonenko A.V. // System
Research and Informational Technologies. — 2016. — Ne 2. — P. 20-35.

The basics of designing the spatial schedulers are considered which are used in
global heterogeneous GRID-systems. Several theorems are proven, which consider the
bipartite graphs of task requests and resource relations. These theorems help to reduce the
number of decision options by removing the unpromising elements in the adjacency
matrix. This reduces the time complexity of the Hungarian algorithm from O(x*) to O (n'?
logn). This approach is used in the adaptive multianalysis algorithm, which is based on a
preliminary analysis and correction of the bipartite graph matrix. Its application to the
matrices, which are filled to less than 30% of their volume, the scheduling algorithm has
the statistical time complexity, which is close to linear. Fig.: 7. Refs.: 23 titles.

VK 518.58:519.2:504

ArpecHBHA Ta MHPHA MOBENIHKA B 0AaraToareHTHUX CHCTEMAaX y KJIITHHHOMY Cepeno-
Buili / 3aBeprunuii B.B., Makapenko O.C. // CucremHi mociipkeHHS Ta iH(pOopMamifiHi
texHojorii. — 2016. — Ne 2. — C. 36-44.

B areHTHO-0Opi€HTOBaHOMY ITiAXO/li BUIIIEHO KOHCOMIIAIIO BEIUKOI Pi3HOMAHITHO-
cTi Mmozeneil. Po3pobieni Moneni 6araTboX MOCTITHUKIB € OJHOTHITHUMHE 32 OCHOBHUMH
O3HaKaMH, MpoTe y cdepi CKIaJHUX aJalTHBHUX CUCTEM TaKHUX, K INTY4HI €KOJIOTil He-
3HaYHA BiIIMIHHICTH B apXiTEKTypi UM Pi3HUII 3HAYCHb MapaMeTpiB MOXKYThb BITIyTHO
BIUIMBATH Ha CMEP/KCHTHI XapaKTEPHCTHUKU Mojenmi. IlepIioBiAKprBa4aMu arcHTHOTO
mizxoay A0 WITy4yHHX ekocucteM Pobeprom Akcrenom i Podeprom Axkcenbponom 3a3Ha-
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YCHO, [0 HAsSBHA MHOXKMHA 0araToareHTHUX MOJeJeH moTpeOye BIPOBAKCHHS TEXHIK Ta
METOJIUK, 10 J03BOJIAThH Y3aralbHUTH 1X pe3ynbTaTi. [101aH0 MOJENb, 0 € PEILTIKALi€
y)Ke 1CHYF0UO] 1 MoAiOHOI 10 KITACHYHUX MOJEJNEH MTYyJHOTO XUTTA Y KIITHHHOMY IIPOC-
Topi. JlocmimKeHo 3aIeXKHICTh arpecuBHOI Ta MHPHOI TOBEAIHKH BiJl KiTBKOCTI pecypcy,
10 HAaIXOAWTH 10 cucTeMH. IIOpiBHSHO pe3yapTaTh MOTOYHOI MOJemi-perutikamii Ta ii
MPOTOTHITY, 3aIPONOHOBAHOTO AKCTENIOM Ta AKCEIbPOAOM Y METOJII «CTUKYBAHHS MOJIe-
neit». Puc.:7. Tabmn.: 2. Biomiorp.:11.

YK 518.58:519.2:504

ArpecuBHOe ¥ MHPHOe NOBeJeHHMe B MHOTOAareHTHBIX CHCTeMaX B KJIeTOYHOW cpese /
3aBepranuii B.B., Makapenko A.C. // CuctemHi JociipkeHHs Ta iHpopMariiiHi TeXHOJIO-
rif. — 2016. — Ne 2. — C. 36-44.

B areHTHO-OpHEHTHPOBAaHHOM IOJIXO/I€ BBIIEJICHA KOHCOJIH AN OOJIBIIOrO Pa3HO-
o0pa3zus mozeneil. PazpaboTaHHbIe MOJET MHOTHX MCCIIEIOBATEIICH SBIISIOTCS. OHOTHII-
HBIMH TI0 OCHOBHBIM IIPH3HAKaM, OJJHAKO B chepe CIOXKHBIX aTaNTHBHBIX CHCTEM TaKHX,
KaK MCKYCCTBEHHBIE HKOJOTMH HE3HAUUTEIbHOE OTIMYME B apXWUTEKType WM Pa3HHUIA
3HAYEHUH MapaMeTpPOB MOTYT MMETh JOCTaTOYHO OOJBIIOE BIMSHHUE HAa 3MEPIKCHTHBIC
XapaKkTepUCTHKU Mojend. [IepBOOTKpBIBATENIMU areHTHOTO MOAXOAA B MCKYCCTBEHHBIX
skocuctemMax Pobeprom Akcrenom u PobepTomM AKCenbpoaoM OTMEUEHO, YTO UMEIoIIee-
Csl MHOKECTBO MHOT'OAareHTHBIX MOZejel TpeOyeT BHEAPEHUS TEXHUK U METOIMK, KOTO-
pble O3BOJIAT 0000IIKUTE UX pe3yabTaThl. IIpencraBiaeHa Moaenb, KOTopas SBISETCS pell-
JMKalUel yke CYIIECTBYIOIIEH M 10J00Ha KJIACCHYECKUM MOJENISIM HCKYCCTBEHHOM
JKU3HH B KJIETOYHOM TpoCcTpaHCTBe. MccnenoBaHa 3aBUCUMOCTh arpecCUBHOIO M1 MUPHOTO
MOBEJCHHS B 3aBUCHUMOCTU OT KOJIMYECTBA pecypca, MOCTyHaromero B cucremy. Ilpose-
JICHO CPaBHEHHE Pe3yJbTaTOB TEKYIIEH MOJEIH-PEIUTMKAUK ¥ €€ IPOTOTHIA, NpPeaso-
JKEHOTo AKCTEJIOM M AKCENIbpOJIOM B METO/E «CTHIKOBKa Monesneit». Puc.:7. Tabm.: 2.
Bubmmorp.:11.

VIAK 519.713: 504.064
HNndopmannonnbie 0c00€HHOCTH OLIEHMBAHUS COOTBETCTBHUS COCTOSIHMS IKOJIOTMYHO-
cTH cucTteMHbIX 00bekTOB / Kosyns T.B., Illaponosa H.B., BesioBa M.A., Ko3yss M.M.
// CucreMHi TociipKkeHHs Ta iH(opMariiiHi TexHooril. — 2016, — Ne 2. — C. 45-57.
O6ocHOBaHAa HEOOXOAMMOCTh CO3JaHHMS HOBBIX OCHOB 3KOJIOTHYECKOTO aHan3a B
YCJIOBUSAX TEOPETUYECKU-TIPAKTUUYECKON pean3alii OCHOB YCTOWYHBOTO Pa3BUTHS, BHE-
JIPEHUS] CUHEPIeTUUCCKOM, SHTPONMUHHOTO-MH(DOPMAI[HOHHONH COCTABJISIONUX B METO/U-
4ecKoe 00eCreueHHEe CHUCTEMbl KOMILICKCHOTO OICHMBAHUS 3KOJIOTMYHOCTH CHCTEMHBIX
00BeKTOB. MeToauueckoe oOecIiedeHne KOMIUIEKCHOTO OIICHHUBAHHS KadecTBa OKpYKa-
IoLLEeH MPUPOJHON cpelbl NPEJOCTaBICHO B BUJE KOMIUIEKCUPOBAHHUSI METOAUK TJIAaBHBIX
KOMIIOHCHT U KOMITAPATOPHOW MACHTU(DHUKAIIMYA MPU MHOTOIDTAHOBOW MUCXOIHOU HHQOP-
MAaIlfH O XapaKTePUCTUKAX CHCTEMHOTo o0BekTa. [IpakTnieckoe mpUMEHEHHE TPeIocTa-
BJICHHBIX TIPSIJIOKCHHN pPACCMOTPEHO Ha TMpPUMEpPEe WCCIEAOBAaHUS TEXHOTCHHO-
Harpy»KCHHBIX PETHOHAIBHBIX 00pa30BaHUN C MCIOJIH30BAHUEM MOHHTOPHUHTOBON HH(O-
pmaruu. Puc.: 7. Ta6mn.: 1. bubmmorp.: 20 Ha3B.

UDC 519.713: 504.064

Information characteristics of an assessment of the compliance status of environ-
mental friendliness of system objects / Kozulia T.V., Sharonova N.V., Belova M.O.,
Kozulia M.M. // System Research and Informational Technologies. — 2016. — Ne 2. —
P. 45-57.

In this paper, the necessity for creating new ecological principles in terms of the
theoretical analysis and practical implementation of the foundations of sustainable devel-
opment, implementing a synergetic, entropy-information component in the methodologi-
cal support of integrated environmental assessment system objects was justified. Suppor-
tive comprehensive assessment of environmental quality is provided in the form of
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integration methods of principal components and comparing identification when using
diverse initial information on the characteristics of the system object. A practical applica-
tion of presented proposals is considered using as an example the study of technologically
loaded regional structures using monitoring information. Fig.: 7. Tabl.: 1. Refs.: 20 titles.

YAK 519.63.001.57

CucTeMHBIH MOAX0 K MaTeMaTH4eCKOMY MOJeIMPOBAHMIO (UILTPALMOHHBIX NMPO-
ecCOB B MHOTOCBSI3HBIX KpuBoymHeitHbIXx LEF-mactax / I'magkas E.H. / Cucremni
JOCIHiKeHHS Ta iHpopMartiitHi TexHomorii. — 2016. — Ne 2. — C. 58-73.

Ha ocHOBe cmHTe3a METOJOB KOMIUIEKCHOTO aHAJIHM3a M YHCICHHO-aHAUTHICCKUX
METOZOB CYMMAapHBIX TIPEICTABICHUNA pa3paboTaH KOHCTPYKTUBHBIN CHCTEMHBIN MOIXOM
K MaTeMaTH4eCKOMY MOJIEIMPOBAHUIO (PMIIBTPALIMOHHBIX NPOLECCOB JUIS TPEX- U YEThIPEX-
CBsI3HBIX KpuBoMHEHHBIX LEF-00macTel, orpaHiIeHHBIX SKBUITOTCHIIMAIBHBIMA JTMHUSMH.
Pemrena npoGriema HEOTHO3HAYHOCTH ITOCTPOCHMUS 00IaCTH KOMIUIEKCHOTO KBA3UIIOTEHITH-
ana it MHOToCBsI3HBIX LEF-00macreil, Moienipyommx B3anMoIeiCTBUE HarHeTaTeIbHBIX
Y 9KCIUTyaTallMOHHBIX CKBaXXMH B HedrerazoBbix muacrax. [Ipemnoxena kinaccudukaums
BapuaHTOB ()OPMHUPOBaHMS TEUEHHS, MMO3BOJIAIONIAS YHU(UIMPOBATH [TOCTAHOBKH 3a/1a4
Ha oOparieHue KBa3nKOH(OPMHBIX OTOOpaXKeHWI M MX pa3HOCTHbIE aHajoru. IloctpoeH
AJITOPUTM pPELEHUs 3aJaul, IO KOTOPOMY aBTOMAaTHYECKU CTPOSTCS AUHAMUYECKUE CET-
KW, HAXOJITCSI HEU3BECTHBIC JIMHUW pa3/ieia TEYCHUS M TOYKH IIPHOCTAHOBKHY TOTOKA,
WCYHUCTIIFOTCS. (PHIIBTPAIIIOHHBIC PACXObI U T. 1. [IpUBEeICHBI YHCIIOBBIE pacyeThl IS Ol
HOTO U3 BapuaHTOB (popMupoBaHus TedeHus. Puc.: 4. bubmmorp.: 9 HazB.

UDC 519.63.001.57

Systematic approach to mathematical modeling of filtration processes in multiply-
connected curvilinear LEF-layers / Hladka O.M. // System Research and Informational
Technologies. — 2016. — Ne 2. — P. 58-73.

The constructive systematic approach to mathematical modeling of filtration
processes for the three- and four-connected curvilinear LEF-domains bounded
equipotential lines was developed on the basis of synthesis of methods of complex
analysis and numerical-analytical methods of summary representations. The problem of
ambiguity of constructing the domain of the complex quasi-potential for multiply-
connected LEF-domains that model the interaction of injection and production wells in oil
and gas reservoirs was solved. The classification of cases of the flow forming, that allows
to unify the formulation of problems of inversion of quasiconformal mappings and their
difference analogues. The algorithm for solving the problem was constructed that auto-
matically constructs the dynamic grids, finds unknown separation lines and points of
“suspension” of the flow, calculates the total flow, and so on. The numerical calculations
for one of the variants of the flow formation are presented. Fig.: 4. Refs.: 9 titles.

METO/Y ONITUMI3ALL, ONITUMAJILHE METHODS OF OPTIMIZATION, OPTIMUM
YIPABJITHHS I TEOPISI ITOP CONTROL AND THEORY OF GAMES
YIAK 519.85

HccaenoBanue 3a1a4 HAXO0KIeHUS ONTHMAJIBHOIO pacnpeneeHusi MeKIy MpeInpus-
Tisimu / SIkoBaeBa A.Il., Kypayn M.A. // CuctemHi nociipkeHHs Ta iHGopMalliiHi Tex-
Honoril. — 2016. — Ne 2. — C. 74-80.

PaccmoTpeHa 3amada 0 pacHpelereHHH PEeCypcoB MEXAY NPEANpUSTUSIMU Pa3HbIX
oTpacieil B COCTaBe OJHOTO SKOHOMHYECKOro KoHriomepara. [IpuBeneHs! pasnuuHble
CHOCOObI IOCTAaHOBKH 3aJladyil M BBOJIA CXOJHBIX JAHHBIX C yYETOM BO3MOYKHOCTH IIOCT-
poeHus COOCTBEHHBIX (DYHKLMH OTAa4M, YHpaBIsIOIIEro AeHCTBUS U BpeMeHu. Kimoue-
BBIM METOJIOM PEIICHHS 33/1aud SIBIISIETCS arnapaT JAMHAMHYECKOTO MPOTrpaMMHPOBAHMS
Bemnmana[l]. HccnemoBana anmpTepHaTHBHAS (hopMaM3aus 3aqadd, B KOTOPOH (a3o-
BBIE M YIPABILIIOIINE NEPEMEHHbIE MOT'YT NPHHUMATh OSCKOHEYHOE KOJHMYECTBO 3HAUe-
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HUH, 94TO JIeTaeT HEBO3MOKHBIM IIPUMEHEHUE CTAHIAPTHBIX ISl JUHAMHYECKOTO MPorpa-
MMHPOBaHUS TaOJIHI[ U IPUBOJUT K HEOOXOJMMOCTH aHAJTUTHYECKUX pacueToB. [Ipemio-
JKEH Psill OTPAHUYCHHIA, YTO CBOMAT (DYHKIIMU OTAA4M K BHIY, KOTOPBIH YJOBICTBOPSET
YCIIOBHSIM TIPOM3BOJCTBEHHBIX QyHKIHH. Tabm.: 7. bubnwmorp.: 7 Ha3B.

UDC 519.85

Investigation of the problems of the allocation of resources among enterprises /
Iakovleva A.P., Kurdup L.O. // System Research and Informational Technologies. — 2016.
— Ne 2. —P. 74-80.

The problem of the allocation of resources among enterprises from different
industries as parts of the economic conglomerate is considered. The different ways of
stating the problem and inputting the data, taking into account the possibility of building
their own functions of return, control action, and time are presented. The key method of
solving the problem is the dynamic programming [1]. Also, we investigated an alternative
formalization of the problem in which the phase and control variables may take an infinite
number of values, which made it impossible to use standard tables for dynamic
programming and lead to analytical calculations. In the latter case, we provide a number
of limitations, which convert the function of return to the form that satisfies the conditions
of production functions. Tabl.: 7. Refs.: 7 titles.

YIAK 519.7,519.8
OnTuMu3anus IVIAHKPOBAHMSI PAcpe/ieIeHHsl 32/IaHHi U TPAHCIOPTHPOBKH NMAKETOB
JaHHBIX B pacrpenejieHHOH BoruncauTensHoii ceru / Kpacuiok P.I1., Hereaux I'.T". //
CucreMHi gociipkeHHs Ta iHpopManiiiai TexHounorii. — 2016. — Ne 2. — C. 81-91.
Paccmorpens! 3a1aun 00bEMHO-KAJIEHIAPHOTO IUIAHWPOBAHUS paclpeiejieHus 3a-
JIaHWH U TPaHCIIOPTHPOBKHU ITaKETOB JIAHHBIX B PACHPE/ICIICHHOW BBIYUCINTEIBHON CETH.
Brinonena MatemMaTHdeckasi MOCTaHOBKa, copMynnpoBaHbl 3((eKTHBHBIE BBHIYMCIHTE-
JbHBIE AITOPUTMBI U TOIyYeHbI IPHOIMKEHHbIE peleHns 3TuX 3a1ad. [Tokazana apex-
THUBHOCTb MPEATI0KEHHBIX BBIYMCIUTEIBHBIX aJTOPUTMOB MPU MOCTPOSHUU HPHUOIMKEH-
HOTO peIIeHHs OJHO- W MHOTOKPHTEPHANbHBIX 3a/1ad ONTHMHU3AIMH HAa OCHOBAaHWH
CPaBHHUTEIIPHOTO aHAlM3a HCIIOJIBb30BAHUSI 3THX aITOPUTMOB Ha TECTOBBIX IIPHMeEpax.
CrenaH BBIBOA OTHOCHTENBHO BBIYMCIUTENBHOH 3()(EKTUBHOCTH NMPEATIOKEHHBIX alro-
PUTMOB C yBeTMYEHUEM pa3MepHOCTH 3a1ad. Taoun.: 3. bubmuorp.: 9 Ha3B.

UDC 519.7,519.8

The planning optimization of tasks distribution and data packets transportation in a
distributed computer network / Krasniuk R.P., Tsegelyk G.G. / System Research and
Informational Technologies. — 2016. — Ne 2. — P. 81-91.

The problems of volume-scheduling of distribution tasks and transportation of data
packets in a distributed computing network were studied. The mathematical statement was
made, effective computational algorithms were developed, and approximate solutions of
these problems were obtained. The efficiency was shown of the proposed computational
algorithms to build an approximate solution for single- and multi optimization problems
on the basis of a comparative analysis of the application of these algorithms using test
examples. The conclusion was made about the time complexity of proposed algorithms.
Tabl.: 3. Refs.: 9 titles.

METO/IU AHAJII3Y TA YIIPABJITHHSI METHODS OF SYSTEM ANALYSIS AND
CHUCTEMAMH B YMOBAX PU3HUKY I CONTROL IN CONDITONS OF RISK AND
HEBU3HAYEHOCTI UNCERTAINTY CONDITIONS

YK 004.932

IpumeHeHne enmUMOJISIPHOI reOMEeTPHH VTSI CTEPEOCKONMYECKOT0 AHAJIN3a KOPOHAIb-
Ho# BoutHbl / [IaBmiok FO.P., Ilognaguukosa E.B., ITopmagunkos B.H. // Cucremsi no-
cItipkeHHs Ta iHdopmaniiHi Texnonorii. — 2016. — Ne 2. — C. 92-103.
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Uccnenosana EUV BonHa ¢ nomomipio snunossipuoi reomerpurd. EUV BonHa 110
CUX TIOp U3y4yaeTcs, U OTHOCHUTEIBHO €€ CYIIEeCTBYeT MHOro rumore3. BoccTaHoBneHue
ctpykTypbl EUV BOJHBI MO3BOJIMIIO OBl OOBSCHUTH €€ IPOMCXOXKICHHE, (PU3HUECKYIO
MPUPOAY U OLEHUTh KWHEMAaTHYeCKHEe XapaKTepUCTHKH. IIpeanioskeH Mmoaxona, OCHOBaH-
HBII Ha SIUIOJIIPHON T€OMETPHH ISl peIIeHus IPoOIeMbl ACHTH(UKALNN U COTJIaco-
BaHMsI OOBEKTOB CO CTEPEOM300pAKEHUH KOCMHYECKUX aIlllapaToB M ONpEJENICHHs BBICO-
TBI BOJHBI. [loka3aHo, YTO CyIIECTBYIOT CErMEHTHI (PpOHTA BOJHBI, AJIsI KOTOPOH 3aaava
YCTaHOBIICHHSI COOTBETCTBHUS CTAHOBHUTCSI HEKOPEKTHOM U BRIpOXKHaercs. Puc.: 5. Tabm.: 2.
Bubmnwmorp.: 7 Ha3B.

UDC 004.932

Application of epipolar geometry for the stereoscopic analysis of coronal waves /
Pavliuk Y.R., Podladchikova O.V., Podladchikov V.M. // System Research and Informa-
tional Technologies. — 2016. — Ne 2. — P. 92-103.

The purpose of this paper is to study the EUV waves using epipolar geometry. EUV
wave is still investigated and remains a subject of continuous research. The recovery of
spatial structure of EUV wave would allow to explain its origin, and to assess the physical
nature of the kinematic characteristics. An approach was proposed based on epipolar
geometry to solve the problem of identification and matching of objects in stereo images
from a spacecraft and determine the height of the wave. Also, conditions were
investigated when the matching problem becomes ill conditioned and degenerate. Fig.: 5.
Tabl.: 2. Refs.: 7 titles.

YK 519.816

BoisiBiienue u 00padoTka HeonpeaeJeHHOcTell B oopMe HeNOJIHBbIX JAHHBIX METOAAMHU
HHTeJUIeKTyalbHoro anann3a / Kysnemoa H.B. // CucremHi nocnipkeHHs Ta iHpopMa-
uivHi Texaonorii. — 2016. — Ne 2. — C. 104-115.

PaccmoTrpensl MeTonbl 00paO0TKH NMPOMYIIEHHBIX JaHHBIX M MPEAIoKeHa UX KJlac-
CU(UKAIMSA C YIYCTOM BHJOB BXOJHBIX JAHHBIX, TUIIOB U (POPMATOB JAaHHBIX, MPHYUH
MPOITYCKOB, 00YCIIOBJICHBIX MPOSBICHUEM BIIMSHUS HEONIPEAEIEHHOCTH BHEIIHETO MUpa U
00BeKTa MoenupoBaHus. MccineqoBaHbl 0OMIIE YePTHl M OTIHYHS CYIISCTBYIOIINX METO-
OB 00pabOTKH, OmpeneseHbl 0COOCHHOCTH WX WCIOIB30BaHUS AJIS 3allOJHEHUS IMPOIy-
IICHHBIX JaHHBIX B 3aBHCHMOCTH OT XapakTepa HeompeneneHHocTer. [Toka3aHo, 4To Tpa-
TUIIMOHHBIM TIOAXOJ 3allOJIHEHHsT IPOIMYCKOB CPEIHWM 3HA4€HHEM HE II03BOJIET
MOJYYUTh JOCTOBEPHBIE MPOTHO3BI BO MHOTHX CIyYasX H3-3a U3MEHEHHS XapaKTepa BbI-
6opku. IlpeanoxeHo UCIoap30BaHNE METOIOB HHTEIICKTYAIBHOTO aHaJIN3a JaHHBIX IS
00paboTKM MPOIYLIEHHBIX 3HAYEHUH W NPUBEICH IPUMEp 3aIOJIHEHHUS IPOITYCKOB JIaH-
HBIX METOJIAMH PErpecCHOHHOrO aHajIM3a, B YACTHOCTU C ITOMOIIbIO OLIEHOK HPOTHO30B.
Puc.: 1. bubnumorp.: 16 Ha3B.

UDC 519.816

Identification and dealing with uncertainties in the form of incomplete data by data
mining methods / Kuznietsova N.V. // System Research and Informational Technologies.
—2016. — Ne 2. —P. 104-115.

In this paper, the methods for processing missing data are reviewed. The
classification of methods depending on input data, data types and formats, and causes of
data incompleteness associated with influence of uncertainties of the outside world and
modeling object is proposed. The commonalities and differences between existing
methods are investigated. The application peculiarities of these methods for filling
missing data depending on properties of uncertainties are determined. It is shown that the
traditional approach for filling the missing data by average values does not allow
obtaining correct forecasts in many cases due to changes in sample’s properties. The
usage of data mining methods technologies for dealing with missing data is proposed. An
example of using regression methods is shown for filling missing data, in particular, using
the forecast evaluation. Fig.: 1. Refs.: 16 titles.
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YK 519.22:626/627
CuenapHblii noaxoa u meto baiieca npu oleHKe PUCKOB CHCTEMHBIX aBapuii Ha TU]-
poy3iax / Pomanuyk E.I'., Credpanumun J.B. // CucremHi gocmimkeHHs Ta iHpopmariii-
Hi TexHOMOTIT. — 2016. — Ne 2. — C. 116-124.

B pamkax crieHapHOTO TOAX0/a K IPOTHO3UPOBAHUIO TEXHOTCHHBIX aBapHid IPUME-
HeH MeToJ| baifeca 11 OI[CHKH PHCKOB CHCTEMHBIX aBapuil Ha runpoysiax. Chopmyiu-
POBaHBI OIpENeNeHUsT M yTBEP)KICHUS, OTHOCSIIUXCSA K OIEHKE PHUCKOB TEXHOTEHHBIX
aBapuil W OCYIIECTBICHO OOIIYIO IIOCTAHOBKY 3aJa4l KOJMYECTBEHHOH OIIEHKH PHUCKOB
aBapyWil Ha THAPOY3JIaX B paMKax CLIEHAPHOTO IT0JIX0JIa C MCIOJIb30BaHneM 0aiiecoBCKOTo
peoOpa3oBaHUs BEpOSTHOCTEH aBapuitHBIX cOObITHH. [ToKa3aHo, 4TO CIIEHAPHBIN MOAXO
C HCIOJB30BaHWEM 0aileCOBCKOTO MPeoOpa3oBaHMsS BEPOSATHOCTEH ITO3BOIISET OICHUTH
MOJIHBIN (CyMMapHBIH) PHCK CUCTEMHOM aBapuu Ha THAPOY3JIe, KOTOpas MOKET ITPOH30Hi-
T U3-3a NPOU3BOJIBHBIX, B TOM YHCJIC U COBMCCTHBIX, aBapHﬁHLIX CO6]:.ITI/II71 C pa3JINYHbI-
MU TIOCIIACTBUSMHE, TI0 HEKOTOPHIM MOJEIHHBIM, HECOBMECTHBIM CIICHAPHSAM €€ BO3IHHK-
HOBEHUS U MIPOTEKAHUS, POPMHUPYIOLINM MOJTHYIO TPYIIY cOObITHA. brubmuorp.: 25 Ha3B.

UDC 519.22:626/627

The scenario approach and the Bayesian method in assessing the risks of system
accidents at hydraulic structures / Romanchuk K.G., Stefanyshyn D.V. // System
Research and Informational Technologies. — 2016. — Ne 2. — P. 116-124.

Within the scenario approach to forecasting technogenic accidents, the Bayesian
method was used to assess the risks of system failures at hydraulic structures. The
definitions and assertions relating to the risk of technogenic accidents within the scenario
approach were formulated, and a general statement of the problem to quantify the risk of
accidents at hydraulic structures within the scenario approach using Bayesian
transformation of probabilities of emergency events was performed. It is shown that the
scenario approach that uses Bayesian transformation of probabilities allows assessing the
total (summary) risk of a system accident at hydraulic structures that can occur due to
arbitrary events, including simultaneous, emergency events with different consequences,
according to certain model incompatible scenarios of the origin and course of the accident,
which form a complete group of events. Refs.: 25 titles.

HOBI METOIU B CUCTEMHOMY AHAJII3I, NEW METHODS IN SYSTEM ANALYSIS, COMPUTER
TH®OPMATHUIII TA TEOPIi IPUIHSATTS PIIIEHD SCIENCE AND THEORY OF DECISION MAKING

YK 519.6

ITocninoBHocTi yHkuiii i paau Teijsopa 3 HeYiTKHM KOMIUIEKCHUM ApPryMeHTOM /
Coekropebkuii LS. / Cuctemni nocmijpkenHs ta indopmaltiitai Texnosorii. — 2016, —
Ne 2. — C. 125-140.

PosrnsnyTo (QyHKIiIOHANBHI NOCHIZOBHOCTI f,(A4) KOMIUIEKCHMX aHAIITHYHHX
(yHKUIN 3 HEYITKUM KOMIUIEKCHUM YHCIIOM A SIK apryMEHTOM; MIPUILYCKaeThcs 301KHICTh
lim f,(z)=f(z) ! lim f,(x)=f'(x) 4K PIBHOMIPHa Ha KOXXHOMY KpY31 BCEpPEIHHI
n—>0 n—
supp A. YHacIiJOK aHaJITUYHOCTI BUKOHYIOTHCSI YMOBH HOTOYKOBOi 301KHOCTI MOXin-
HHX, @ TAKOXX CKIHYEHHOCT1 KUIBKOCTI PO3B’A3KIB PIBHSAHHA f(z)=w BIIHOCHO z MId
KOXKHOTO W Ha KOXKHOMY Kpy3i BcepeuHi supp A . 3alpOIOHOBAHO JOCTaTHI yMOBH 301K-
HOCTI f,(4) AK MOTOYKOBOI 301’KHOCTI IOCHIZOBHOCTI (QYHKIIH HaNeXHOCTI: JOBEJIECHO
30DKHICTB ,}I_I)IE}O“/){A)(W) = H_f(A)(W) y Toukax w e C, OKpiM Takux w=f(z), Mo z —

’ ~ . .
TOYKa Po3puBy W ,(z), a00 f'(z)=0. Sk okpeMuii BUIAJOK HOCIiNOBHOCTI f,(A4) po3-
o S D (z0) . .
TISAHYTO y3araibHeHHs KOHCTPyKuii psay Teinopa f(z)= 120 (z —z)" ans anani-

1
il
i=0
THYHO! yHKLII f(z) Ha BUIAJOK HEYITKOIO apryMeHTa z = A. 30DKHICTh pady po3Iii-
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HYTO $K TIOTOYKOBY 30DKHICTH ITOCHIZOBHOCTI (PYHKIIIi HAIEKHOCTI YaCTKOBHX CyM
n (i . . .

b (4 (W)> 1€ S, (z) = Z%(Z—Zo)l . Tabn.: 1. Bi6miorp.: 15 Ha3s.
i=0

UDC 519/6

Functional sequences and Taylor series with a fuzzy complex number as an argument /

Spectorsky I.Ya. / System Research and Informational Technologies. — 2016. — No 2. —

P. 125-140.

This article considers functional sequences f, (4) with fuzzy complex number 4 for

an argument. The convergences 1im f,(2)=f(2) and lim fi(x)=f"(x) are assumed to
n—o0 n—00

be uniform inside each circle supp 4. Due to analyticity, the conditions of point-wise

convergence of derivatives and finiteness of the number of solutions for equation
f(z) =w with respect to z for each w inside each circle supp 4 are satisfied. The paper

proposes the sufficient conditions for the convergence f,(4) in the sense that the
sequence of membership functions p 7 (4)(w) converges point-wise. The convergence
Jon

lim an(A)(w) = Hf(A)(W) is proved for all points we C, except such w= f(z), that z is
n—>0

a discontinuity point of p ,(z), or f'(z)=0. As a particular case of a sequence f,(4),

. . . X _f(i)( ) .. .
the generalization of Taylor series f(z)zz i!zo (z—2z5)" 18 considered for an
i=0
analytical function f(z) for the case of fuzzy complex argument z = 4. The convergence
of the series is considered in the sense of point-wise convergence of the partial sum

usn(A)(w),where Sn(z):i%(z_zo)i . Tabl.: 1. Refs.: 15 titles.
i=0
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