


MIHICTEPCTBO OCBITU | HAYKW/ YKPATHN
HALIIOHA/TbHIN YHIBEPCUTET “/IbBIBCbKA MOTITEXHIKA”

BICH/K

HALUIOHAJIbHOIO YHIBEPCUTETY
“IbBIBCbKA MNOJTITEXHIKA”

36ipHNK HayKOBUX npaLb

"onoBa PefakLiiHO-BMAABHNYOT paamn —
[-p eKOoH. HayK, npodecop H. I. Uyxpai

3acHosaHo 1964 p.

No 852

CEPIA:

ABTOMATNKA,
B/IMIPFOBAHHA
TA KEPYBAHHA

IbBiB
BuaasHMUTBO J1bBIBCbKOT NONITEXHIKM
2016



YK 621.381,519,536,62,500

Y BiCHVMKY ony6nikoBaHO CTaTTi, fAKi BigobpaxaloTb pe3ynbTaTy pobiT y ranysi BUMIpOBaHb i 3acobiB
KepyBaHHS i3 3aCTOCYBaHHAM Cy4acHOI aHasI0roBoi i LIMPOBOT TEXHIKW, 30KpeMa, MiKpOMpOLLECOPHUX CUCTEM.

[ns HaykoBMX MpauiBHMKIB, BWKNadadviB, iHXEHepiB, fAKi CreuianiaytoTbCad B LAPUHI aBTOMAaTUKW, CUCTEM
KepyBaHHSl, H(OPMaLiiHO-BUMIPIOBANIbHOT TEXHIKW, @ TakoX acnipaHTiB, CTYAEHTIB CTaplumMxX KypciB BiAnoBigHWMX
cnewianbHOCTEN.

PekomeHgyBana BueHa paga HauioHanbHOro yHisepcuTeTy “J1bBiBCbKa NONiTEXHiKa”
(npoTokon Ne 20 3acigaHHs Big 23.02.2016 p.)

CBifjoL, TBO NPO Aep>KaBHy peecTpaLito 4pyKoBaHOro 3acoby MacoBoi iHpopmauii
(cepis KB Ne 13038 — 1922P Big 20.07.2007 p.)

BxognTb fo nepeniky paxoBmx HayKoBMX BULaHb 3 aBTOMaTUKW, BUMipHOBaHHS
Ta KepyBaHHS, 3aTBepmkeHoro MOH YkpaiHu

PepakuiiHo-BMaaBHUYa paga HauioHanbHOro yHiBepcuTeTy “JIbBiBCbKa MOMITEXHIKA™:
npod., A-p eKoH. Hayk H. I. Yyxpaii (ronosa);
O. A. FOpkiB (BignosiganbHWiA cekpeTap)

PepakuiiiHa Koneris cepii “ABToMaTNKa, BUMipHOBaHHS Ta KEPyBaHHS:

npod., A-p TexH. HayK A. /1. HakoHeuHwii (Bign. pegakTop);
npod., A4-p TexH. HayK . I'. CTonapuyk (3acT. Bign. pefakTopa);
fou., A-p TexH. Hayk J1. B. Mopo3 (Bign. cekpeTap);

npod., 4-p TeXH.
npod., A4-p TEXH.
npod., A4-p TEXH.
npodg., A-p TEXH.
npodq., A-p TEXH.

Hayk |. M. Byuma;

Hayk M. M. [lopoxoBeLb;
Hayk B. b. [lyankesuy;
HayK Meuwncnas 3alioHL;
Hayk O. B. IBaxis;

KaHf. TexH. Hayk Irop KipeHko;

npow., 4-p TeXH.
npodQ., A4-p TEXH.
npog., 4-p TeXH.
npog., 4-p TeXH.
npodg., A-p TEXH.
npog., A-p TeXH.
npodQ., A-p TeXH.
npoQ., A-p TeXH.
npog., 4-p TeXH.
npog., 4-p TEXH.
npog., A-p TEXH.
npod., A-p TEXH.
npod., 4-p TEXH.
npodq., A-p TEXH.
npog., 4-p TeXH.

Hayk KiH3Hep Bitonbg,;
Hayk Kynbunubki MeoTp;
Hayk B. M. MakcnmoBsny,
HayK A. O. MesbHuK;
HayK . . MUKUTuH;
Hayk M. M. Mukniiuyk;
Hayk 3. P. Muuyga;

HayK M. B. HakoHeuHwuij;
Hayk B. B. CamoTwij;
Hayk 1. . Ckoponag;
Hayk b. I. CTagHuK;
Hayk Tomac ®pbonix;
Hayk B. B. Xoma;

Hayk 36irHes LLiecHsK;
Hayk C. . AunwnH

Appeca pegkonerii:

HauioHanbHuin yHiBepcnTeT “/IbBiBCbKA NONITEXHIKA™

Byn. C. baHgepu. 12, /1bBis-13. 79013

adrnakon@gmail.coT

3a MO>K/MBI TexHi4Hi 36irv 3 iHWMMW HAyKOBUMM NpausaMm

aBTOopU BiAMNOBIAATb NEPCOHANLHO

© HaujioHanbHWiA yHiBepcuTeT
“JIbBiBCbKA NOJiTEXHIKA”, 2016



3MICT

HakoHeunuii A. ., Bepec 3. €. IHTEPHET Peyeli i CYHACHT TEXHOMOTIT. .........verveeeeeeeeeeseeeeseeeeseesenenenes 3
lop6eHko I. [., EciHa M. B. MeToau, MeToAVKa Ta pesy/ibTati MOPIBHAMILHOIO aHanisy

enekTpoHHMX nignucis 3rigHo ACTY ISO/IEC 14888-3:2014.......ccccccevvevee v se e 9
Oyankesny B. B., MuknTuH I. B, KpeT T. b. YHiBepcanbHa nnaTopma CTBOPEHHS CUCTEMM

3axXuCTy iH(hopmaLii B 6araTopiBHEBMX IHTENEKTYa/TbHUX CUCTEMAX KEPYBAHHS..........ceveneee.. 23
Makcumosuy B., LLieuyk M., MaHgpoHa M. [ocnifXeHHs reHepatopis

NceBA0BMNAAKOBNX BITOBMX NOCAIJOBHOCTEN HA OCHOBI LFSR........ccccoviiiiiceci e 29
Mopo3s /1., FpuHunmvH A., Mipeubka A. MpocTi anroputmm AineHHsa Ynicen 3 niaBatoyvor KOMOK......... 35
Auyk 0. B., IsaHiok O. O., Bnax-BurpuHoscoka I'. |. CrucTema perynoBaHHa Temneparypu

3 0[lHOKaHaIbHUM NifA-pPerynsaTopoM Ha 0CHOBI TEXHONOTIT SCADA........cccccvece v, 39

Masenbyak A. I, CamoTwuii B. B., ep>kuno tO. |. EBontouiiHa Mogenb onTuMisaLii
TUPUCTOPHOI CUCTEMMN KePYBaHHS MOTOPOM MOCTIMHOIO CTPYMY 3 NOCNILOBHUM 36y KeHHAMAS
MenbHuK B. A., KiT A. HO. Migxig ao opraxisauii (oyHKLiOHYBaHHS

CaMOKOH®IrypoBHOi KOMM’t0TePHOT cucTeMm Ha 6a3i 0C GNU/LINUX ......ccoocvvveviiciireree 56
Mwnuyga 3. P., Muuyaa J1. 3., AHTOHIB Y. C. JlorapudmiyHi aun 3 HAaKONUYeHHAM 3apaay

Ha NocNifoBHMX NacMBHUX KoHAEeHCATOPHMX KOMIPKAX. HacThHA L......ccoccvvevieiecvciciee, 62
HakoHeunuint M. B., CTenaHsk M. B. CuHTe3 perynsropa LWBMAKOCTI pyxy aBTomMo6ins

METOLOM PO3MILLEHHS MOSTHOCIB. ....uveeuveereeteesieesteesteeteeteesteeseeesteesseesseesseesseesseesseessesssesssesssessens 69
Mwuuypaa 3. P., Muuypga /1. 3., KocTis |. A. CnigKytounii norapumiyHuii

AHAIOT O-LI(IPOBUIA MEPETBOPHOBAU. ......eeevrietereeereseetesestesestesessesesseseabeseseeseseesessasesesbeessesesseseanas 77
BaHbko B., Knenay H. Oco6MBOCTI KOHTPO/HO AKOCTI €/1EKTPOEHepPTiT BUMIPHOBa/IbHAMU

CUCTEMAMU Y BCTAHOB/IEHNX PEKUMAX MEPEMKI......vevieeieriiriinieiesesiessens et sresr e 83
KocTak M. 0., Mapxyup J1. T. Oco6MBOCTI NPOEKTYBAHHSA 3aXULLEHNX

iH(OPMaLiAHNX MePeX CMELIAIbHOTO MPUIHAUEHHS. .....c.eveteerieeeteerieiesieie et st seenens 88
CawmoiineHko [l. M. CTBOpeHHS 6e3nevHunX LapyBaTux CTPYKTYp

mMoBoKo PHP/ SEcure layers construction 0N PHP..........cooiiiiiiiic e 93
Typmu M. B., Hy>kHuii C. M., I'yHueHko A. 1. Po3po6Ka 650Ky NpUAHATTS pillieHb

LNA ACOL LT3ttt sttt bt bbb e sbeesbe e saeesaeeseeeneeas 99
KacbsHos tO. 1., Hy>kHuit C. M. OuiHt0BaHHSA ePeKTUBHOCTI reHepaTopa

peanbHOI MOBOMOAIOHOT 3aBaM 38 KPUTEPIEM PO3BIPIIUBICTD MOBM......c..everieriiiiienieieieeiesie e 105
Kpaioscbkuii B. KepyBaHHs xapakTepucTvikaMmu TepmomMeTpuyHoro matepiany TiNiSn, ,Ga,................ 111
CosuH A. P., HakoHeuHuin KO. M., Cmaxis M. KO. Oco6nmBocTi KpunTtorpadidHmx

akceniepaTopis y MiKPOKOHTPOMEpaXx 3ara/ibHOMO MPUBHAUEHHS. ......ccvveeereeeereereeereeseeseeaeeseenees 118
Banax P. I, IMicko3y6 A. 3., CTediHko A. . ABTOMaTM3aLlisi pO3ropTaHHA

WI-FI Touku goctyny, AK 30BHILUHbOTO €/1EMEHTY CUCTEMU MPUMBHKMN. ......ccvrvereririeniirieneenae 130

OniiiHuk I". B., B. A. JInTBuUHOB, "pnbkos C. B. O6paHHs NporpamMHoi naaTopmm
[na NodyaoBu mMoayns 6e3nekn web-opieHToBaHOI cucTemMn NiIATPUMKA NPUAHATTA pilleHb.. 137
Elena Nyemkova, Zenoviy Shandra. locnifXeHHs (ha3oBUX NMOPTPETIB LLYMY

ENEKTPOHHUX TIPUCTPOTB. ¢ veentietee et ste et e te et eete e sbe e bt esbeeabeesbeesbeesbeesbeesbeesbeeabeesbeesbeesbeesbeesbeenbeans 143
MokpeHko M. B. KBaHToBWIA NepeTBOpoBaY CTpyM-yacToTa (nobyao.a,

(i3NYHI NPOLLECH, TEXHIUHI XAPAKTEPUCTUKM) ...ttt sttt 149
Mpoup P. B., CemanncTuin K. C., Huyaii I'. . MNepecTpotoBaHi reHepatopu

FAPMOHIYHMX KOMIMBAHb HA OCHOBI TIPATOPA. .. .c.veviveetiesiesiestiesieiesteeeestestesssessessessesnsesaessesseees 155
Tuwwk 1. 4., Fpy3gesa FO. K. MogentoBaHHs peanisauii 3arpo3

iHhopMaLiiHii cucTemi Ha Pi3HNX PIBHAX CTEKY TCP/IP.......ccocieiicece e, 163
CTenansk M. B., CTenaHak M. M. MeTposoriuHa nepesipka LUYHTIB

BMCOKOT TOYHOCTI 3 HOMiHA/IbHUM 3HAUYEHHAM OMOPY HE KPATHUM 10M........ccceviiviieie e, 169
JoniT 1. I. OnTuMmi3ayis BiZo6paXKeHHs NPorpamMHNX Mogeneld NoCTiHOT

Nam’ATi B apXITEKTYPY MIIIC METOLAOM CIIOBHUKA. ......cveeverrresrreaeeeeeaeessessesseessnessnesseesssesssessees 175

182



CONTENTS

Nakonechny A., Veres Z. Internet of things and modern technologys...........covereiiinineneieie e 3
Gorbenko 1., Yesina M. Methods, technique and results of electronic signatures according

to dstu ISO/IEC 14888-3:2014 comparative analiSyS.........coceierririreneiieiseseseseese e 9
Dudykevych V., Mykytyn G., Kret T. Universal platform for creation

of information security in multilevel intelligent control SyStemS........cccceveveiieiieevieve e, 23
Maksymovych V, Shevchuk M., Mandrona Maria Researching of preudorandom

bit sequence generators DASEd 0N ITSI..........cciiiiiiiieee e 29
Moroz L., Hrynchyshyn A., Miretska Y. Simple floating point division algorithms..............ccccoovvnenennn 35
Yatsuk Y., lvaniuk O., Vlakh-Vygrynovska G. Temperature control system

with single-channel pid-regulator — based of technology SCADA.........cccooiiiiiiiienene e 39
Pavelchak A., Samotyy V., Derzhylo Yu. optimization evolutionary model

of thyristor control system of dc motor with series exCitation...........cccccoverienineneinieneseeee 45
Melnyk V., Kit A. Approach to organization of functioning self-configurable

computer system based on operation system GNU/LINUX..........ccccoviiinininiinineeeee s 56
Mychuda Z., Mychuda L., Antoniv U. Logarithmic adcs with charge accumulation

in serial passive condensers CEllS. PAIT L........cociiiiiiiiiiei s 62
Nakonechnyj M., Stepanyak M. Synthesis regulator venicle speed pole by location............cccccoovevennnnene. 69
Mychuda Z., Mychuda L., Kostiv I. Monitoring logarithmic analog-to-digital converter...............ccccooveuee. 77
Vanko V., Klepach N. Features quality control energy for measurement
system in established NETWOIrK MOGE..........cocuiiiiiii i e 83
Kostiak M., Parkhuts L. Design features of protected information network special............c.ccccceeevnenne. 88
Samoilenko D. Secure layers const ruCtion 0N PHP.........ccoiiiiiiiiie e 93

Turty M.; Nuzhniy S; Gunchenko A. Designing of decision-making unit
for the automated system of document circulation of the state service

for special communications and iNfOrmMatioNSECUNItY...........cccovcviieiiriiiiee e 99
Kasianov Y., Nuzhniy S. Estimation of real speech-like interference generator effectiveness

by INtelligibility CrTEIION......cviiiiece e ne 105
Krayovskyy V. Management characteristics of thermometric material of TiNiSn; ,Ga, ..........ccccvvenne 111
Sovyn Ya., Nakonechnyy Yu., Stakhiv M. Features cryptographic accelerators

in general purpose MICrOCONTIOIIEIS. .......cciiiicieisie e e 118
Banakh R., Piskozub A., Stefinko Ya. An automation of deploying

WI-FI access point as an external element of hONEYPOL...........ccevviiiiiiieiiii e 130
Oliinyk H., Lytvynov V., Hrybkov S. Selection of framework

for security module development of web-oriented decision support system..........cccoceevevernenne. 137
Elena Nyemkova, Zenoviy Shandra. Investigation of phase portraits of noise of electronic devices......... 143
Mokrenko P. Guantum current — frequency converter (construction,

phisical processes, technical deSCHPLIONS)........ccccveiiiiiiei i 149
Prots R., Semianystyi K., Nychai H. Adjustable generators

of harmonic oscillations based 0N GYFatorsS..........ccoveceeiie e e s 155
Tyshyk 1., Gruzdieva Yu. Modelling the realization of threats

to the information system at different levels of the protocol stack TCP/IP.........ccccccvvvivniriennen. 163
Stepanyak M., Stepanyak M. Metrological celibration precision shunt

nominal resistance value not a multiple of L0M..........ccco i 169
Lopit I. Optimization of read-only memory program models mapping into

the fpga architecture by dictionary method............ccooviiiiiiiii e 175

183



