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YK 004.01/08

Indpopmariiini  texHomorii 1 asromatmzamis — 2021 / Marepiamm  XIV
MDKHApPOJHOT HAyKOBO-TIpakTH4HOI KoH(epenmii. Onxeca, 21-22 xostas 2021 p. -
Opneca, Bugasaunireo OHAXT, 2021 p. — 350 c.

30ipHMK BKJIIOYA€E MaTepiaau JOTNOBiACH yYacHHWKIB KOH(MEpeHIii, ski
00'eTHaHI 32 TEMAaTUYHUMU HaNpsSMKaMH KOH(EpEeHIIii.

30ipHUK OyAe KOpUCHMM SIK JUIsi (DaxiBIIB 1 MpaliBHUKIB (ipM, 3ailHATUX B
obmacti IT, Tak 1 Jys BUKJIAAA4iB, MariCTpiB 1 CTYJCHTIB BHUIMUX HaBYAJIbHUX
3aKJajiB, SIKI HABYAKOTHCS 3a HaNpsAMaMyd 1 CHEHIAIbHOCTSIMU MPOTPAMHOTO
3a0e3ne4YeHHs] O0YMCIIIOBAIbHOI TEXHIKM 1 aBTOMATH30BaHUX CUCTEM, NPUKIAIHOI
MaTeMaTUKu Ta o00poOku iHdopmarii, Oyae KOpUCHUM - IpodecioHallaMm 3
KOMIT'FOTEPHOT'O MOJICITIOBAHHS Ta PO3POOKH KOMIT'FOTEPHUX 1TOP.

PesynbraTtu mociimkeHb y 301pHUKY MPEACTABISIIOTH COOO0 CBOEPIAHUN 3pi3
CYy4aCHOTO CTaHy CIIpaB B MEPEPaxOBAHUX TaTy3siX 3HAHb, SIKAM MOKE JIOMTOMOTTH SIK
daxiBugM, Tak 1 CTyJEHTaM YHIBEPCUTETIB CKIIACTH 3arajbHy KapTHHY PO3BUTKY
1H(hOpMAIIHHUX TEXHOJIOTIH Ta MOB'I3aHUX 3 HUMU TUTaHb.

HayxkoBi nparii 3rpynoBaHi 3a HanpssMKaMud poOOTH KOH(EpEHIIii Ta HaBE/IeHI B
andaBiTHOMY MOPSIAKY MPI3BUII] ABTOPIB.

Martepianu (Te3u J0mOBIEH)  APYKYIOTBCS B  aBTOPCHKIM  pemakiiii.
BianoBigaapHICTP 3a SKICTh TA 3MICT ITyOIiKaIiil HeCe aBTop.

PexomenmoBano s myoOsikamii Buenoro Pagoro HaB4allbHO-HAYKOBOTO
IHCTUTYTY KOMITHOTEpHUX cHcTeM 1 TexHosorid  «lHmyctpis 4.0» im. ILM.
[Tnaronosa Bix 23.09.2021 p., npoTokomn Ne 2.

Marepianu mojaHo YKpaiHChKOIO, pOCIMCHKOI0 Ta aHTJIIHCHKOI0 MOBAMH.
Penakrop 36ipauka Koriauk C.B.

©Onecbka HalllOHAIbHA aKaIeMisi XapuoBHX TexHouorii, 2021
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UDC 004.01/08

Information Technologies and Automation - 2021 / Proceedings of the XIV
International Scientific and Practical Conference. Odessa, October 21-22, 2021. -
Odessa, ONAHT Publishing House, 2021 — 350 p.

The collection includes materials of reports of conference participants, which
are united by thematic areas of the conference.

The collection will be useful for professionals and employees of companies
engaged in the field of IT, as well as for teachers, masters and students of higher
education institutions studying in the areas and specialties of computer software and
automated systems, applied mathematics and information processing, will be useful
to professionals on computer modeling and development of computer games.

The results of research in the collection are a kind of slice of the current state
of affairs in these areas of knowledge, which can help both professionals and
university students to get a general picture of the development of information
technology and related issues.

Scientific papers are grouped by areas of the conference and are listed in
alphabetical order of the authors.

Materials (abstracts) are published in the author's edition. The author is
responsible for the quality and content of publications.

Recommended for publication by the Academic Council of the Educational and
Scientific Institute of Computer Systems and Technologies "Industry 4.0" them. P.M.
Platonov.from 23.09.2021, protocol Ne 2.

Materials are submitted in Ukrainian, Russian and English.
Editor of the collection Sergii Kotlyk.

© Odessa National Academy of Food Technologies, 2021
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ATJMATHHCKUI YHUBEPCUTET PHEPTeTUKH U CBs3M uM. I'. JlaykeeBa Kazaxcran
benopycckuil rocy1apCTBEHHbIN YHUBEPCUTET Pecniybmmica
bemapych
Benopycckuit rocyapcTBEHHBIN YHUBEPCUTET HHPOPMATUKU U PecriyOnmka
PaanO3JIEKTPOHUKH bemapych
. . 4 Pecny6nuka
Benopycckuii rocyaapcTBeHHBIN SKOHOMUYECKUN YHUBEPCUTET
benapych
Binokpemiienuit cTpykTypHuit miapo3ain «Onechkuii TeXHIYHUN (paxoBuit .
VYkpaina
kosnexk OHAXTy»
BinHUIbKMI HAITIOHATBLHUIA TEXHIYHUN YHIBEPCUTCT VYkpaina
Bonunchkuil HanioHaapHUN yHIBepeuTeT iMeHi Jleci YKpainku VYkpaina
Tl'ocynapcrBeHHoOe yupexienne «MUHCKUN HayYHO-TTPAKTUUYECKUM LIEHTP Pecriybnuka
XUPYPrUM, TPAHCIUIAHTOJIOTHUHU U T€MATOIOTHI benapycn
locynapcTBerHOE yupexkaeHne oopazoBanus "MUHCKHAN TOPOJCKON HHCTUTYT Pecriybnmka
pa3BuTHs 0Opa3oBaHuUs" benapych
I'ocynapcTBenHoe yupexaenue oopazoBanus «benopycckas MenumHCKast Pecriybnuka
aKaJeMusl MOCJISAUTIIIOMHOTO 00pa30BaHUsD) benapycn
JABH3 «/lonemnpkuii HarioHAIBHKM TexHIYHUN yHIBepcuTeT» MOH Ykpainu VYkpaina
JIBH3 «YkpaiHebkuii JepKaHui XiMiKO-T€XHOJIOTIYHUN YHIBEPCUTET» VYkpaina
JepxaBuuii yHiBepcuTeT «Omechbka MoTiTeXHIKa» Ykpaina
JlepkaBHUI YHIBEPCUTET 1HTEIEKTYATbHUX TEXHOJIOTIHN 1 3B’ 3Ky Ykpaina
JlonOacpka fep)kaBHa MAMIMHOO Y 1iIBHA aKaeMis VYkpaina
WMuocTpanHoe Mpor3BOACTBEHHOE YHUTApHOE Mpeanpusatue «Mea- Pecniybnuka
MHTEPILIACT benapych
[nctutyt kib6epHeTHkH iMeHi B.M. ['mymkoBa HarionansHoi akajemii Hayk Vipaita
YKpaiau
[HCTHTYT MPOOIEM MaTeMaTUIHUX MAIIWH 1 CUCTEM VYkpaina
[neruryT npobnem MarepianiozHasctBa HAH Ykpainu VYkpaina
[nctutyt dizuku HamiBnpoBiaHUKIB iMeHi B.€. JlamkaproBa HAH Ykpainu VYkpaina
KaparaHauHCKM TEXHUYECKUI YHUBEPCUTET Kazaxcran
KwuiBchkuit HartioHabHUE yHIBepcuTeT iMeHi Tapaca IlleBueHka VYkpaina
KipoBorpaacekuii HayKOBO-AOCTITHUN €KCIIEPTHO-KPUMIHATICTUYHHUIA HEHTP .
N VYkpaina
MBC VYkpaiau
KbIprei3ckuii Texaudeckuil yauusepcureTr uMenu M.Paszsakosa KsIpreizcran
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JlyranchKuii HAyKOBO-IOCIIIHUNA €KCIepTHO-KpUMiHamicTHIHui nentp MBC

Vipaitn VYkpaina
Jlyupkuii HalliOHATBHUN TEXHIYHUHA YHIBEPCUTET VYkpaina
MexyHapoAHbli Hay4HO-Y4eOHBbIN [EHTP HHPOPMALIMOHHBIX TEXHOJIOTHH U .
cucteM HAH VYkpaunsl 1 MOH VYkpaunsl Yipaina
MexaHiko — TexHonoriyHui (haxosuii konemx OHTY VYkpaiHa
MiXHapOoJHUI HAYKOBO-HaBYAIBHUHN IEHTP 1H(GOPMALiHHUX TEXHOJOTIH i Vidpaina
cucteM HAH Vkpainn Ta MOH VYkpainu

Hanmonanenas akanemust Hayk Koipreizckoit PecriyOnmku, maboparopus MAC Kepilcran
NMA HAH KP

HamionanbHuii aBialiifHui yHiBepCUTET VYkpaiHa
HamionanbHuit TexHiuyHMM yHIBepcuTeT YKpainu "KuiBChbKUi MOMiTeXHIYHUNA Viollhia
iHCTUTYT 1MeHi Irops Cikopcpkoro"

Hanionaneuuit ynisepcutet «KneBo-MorunsHcbka akaaemis» VYkpaina
HanionansHuit yHiBepcuteT «JIbBiBChbKa MOMITEXHIKA VYkpaiHa
HanionaneHuii yHiBepcuTeT kopadbnedyayBanHs iM. anM. Makaposa VYkpaina
Hanionansuuit nentp "Mana akageMis Hayk Ykpainu" Ykpaina
HNY «MuctuTyT siaepHbix nmpodiem» benopycckoro I'ocyaaperBeHHOro PecnyOnuka
YHuBepcurera benapych
Hixuncpkuit gepxaBHUM yHiBepcuteT iMeH1 Muxkomnu ['orons VYkpaina
OﬂgCLKa HaI_IiUOHaJ'IBHa aK.a,Z[el\iIJiSI XapuoBUX TEXHOJNOTH, OechbKHi Vipaita
HAIlOHAJILHUIM TEXHOJIOTIYHUN YHIBEPCUTET

Opnecpkuil 1ep:kaBHUHM €KOJOTIYHUH YHIBEPCHTET VYkpaina
[TominbCchbKUM AEp>KaBHUE arpapHO-TEXHIYHUN YHIBEPCUTET VYkpaina
VYkpaiHcbka akazeMis IpyKapcTBa VYkpaina
VYxpaincbkuii MoBHO-1H(opMmaniitauid pong HAH Ykpainu VYkpaina
Yuusepcurer "Typan" Kazaxcran
VYHiBepcuTeT Aep:kaBHOI PickanbHOT CIyKON YKpaiHu VYkpaina
XapKiBCbKUH HAIliIOHAIBHUI YHIBEPCUTET Pali0CIeKTPOHIKH VYkpaina
XepCOHChKUI Aep KaBHUI YHIBEpCUTET VYkpaina
YopHOoMOpChKUI HalllOHATBHUH YHIBepcHuTeT iM. [lerpa Morunu VYkpaina
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[3] N. Kniazieva, A. Nenov, I. Kolumba, “Method for assessing the structural reliability of
networks with undetermined topology”, Informatyka, Automatyka, Pomiary w Gospodarce 1
Ochronie Srodowiska — IAPGOS, 1/2020, pp. 32—35, 2020.

[4] P. Erdds, A. Rényi, “On Random Graphs I, Publicationes Mathematicae, vol. 6, pp. 290-297,
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OCOBJINBOCTI BUBOPA OBJIAJTHAHHS 1JISI PEAJIIBALIL ONTUYHOI
MEPEXI 1OCTYITY
Caxaposa C. B., Pu6asioB b. O., Bapa6am T.M. (switchonline@rambler.ru, borisr@ukr.net,
tbarabash24@gmail.com)
OodecvKa HauioHalbHa aKademisa xapuosux mexHoaocii (Ykpaina)

IIpeocmasnena poboma npucesuena NUMAHHAM NPOEKMYBAHHS ONMUYHUX Mepedtc 00Cmyny,
CMPYKmMypi mepexci ma O0CHONCeHHIO ii OCHOBHUX KOMNOHeHmi6. 3anponoHO8AHO 6apiaHmu
8UOOPY AKMUBHO20 MA NACUBHO20 00NAOHAHHA Mepedici, wo 0y0yms ONMuMATbHUMU 34
Kpumepismu eapmocmi ma 0y0ymsb 3a0080NbHAMU OMPUMAHUM PO3PAXYHKAM 015 3A0AHUX, 8
PAMKAX OOCNIOAHCEHHS, YMOS.

[Ipouiecu BOpPOBaKEHHS ONTUYHUX MEPEX Ta ONTUYHOro OOJaJHAHHS HAa BCIX IUISTHKAX
JIOCTYIy KOpHCTyBadya HaOyimu OCOOJMBOTO po3Maxy B OcTaHHI poku. Came BHKOPUCTAHHS
ONTUYHHUX TEXHOJIOTIH € MEepCHeKTUBHUM HAMpsSMOM PO3BUTKY TEJIEKOMYHIKAIIHHUX Mepex. s
3aJIOBOJICHHS BCHOTO CIIEKTPY 1H()DOKOMYHIKAIIHHUX TOCTYT, IO MIOJEHHO CTBOPIOIOTHCS,
3MIHIOIOTECS, 3aBOMOBYIOTh ayAUTOPIIO, 3MIHIOIOTh YSBJICHHS Ta CTHJIb KOPHCTYBadiB, MOOYI0Ba
ONTUYHUX MEPEXK € KpaluluM BapiaHTOM cepeja albTePHATUBHUX BHIIB 1H(OKOMYHIKAIHHUX
texHouoriil. [Ipu mpoektyBaHHI Ta MOOYIOBI MEpexl, 3HaYHA yBara NMpHUAUIAETbCS 11 BapTOCTi, HA
SKYy CYTTEBO BIUIMBA€ JIOBXKMHA JIHIM JIOKAaTbHOTO CEIMEHTY Ta BapTiCThb 0OpaHOTo 00JaJHaHHS.
O06’exTOM TpeacTaBiIeHOI poOOTH € mpoilec BHOOPY oOJagHAHHS TPHU MPOCKTYyBAaHHS ONTHYHOI
Mepexi JocTymy. MeToro € mMigBUIIEHHS e(eKTHBHOCTI 3a/J0BOJCHHS MOTped KOPUCTYBAdiB
1H(QOKOMYHIKAI[IHHAX TIOCIYT Ta MOTPeO OMEePaTopiB 3B’SI3Ky 3a PaxyHOK aHAIi3y OCOOJUBOCTEH
BUOOPY 00J1aIHAHHS [T peai3alii ONTUYHUX MEPEK.

Jlyis NOCSATHEHHS MOCTaBJICHOI METH B paMKaxX AOCIIIKEHHS BUKOHAHO HACTYIHI 3aBJaHHS.
[TpoananizoBaHO 3a/laHi YMOBH, OCOOIMBOCTI Ta OOMEKEHHS JJIsi IPOSKTYBAHHS MEPEXkKi JOCTYITY.
[IpoaHanizoBaHO MONUT KOPHUCTYBadiB Ha 1H(OKOMIHIKAILIMHI TOCIYTH; CHPOrHO3YBaTH
HaBaHTAXXCHHS, IO CTBOPIOETBCS KOXKHOIO TPYNOK KOPUCTYBAdiB, pPO3paxyBaTH MPOMYCKHY
CHPOMO’KHICTh  JIOKQJIbHOTO Ta TPAHCIOPTHOIO CErMEHTIB JIHINM JOCTymy, MpPOIYCKHY
CIIPOMO’KHICTh BY3JIB JOCTYIY, KiTbKICTh ONTUYHHX PO3TayKyBadiB Ha OCHOBI MPOTHO30BAHUX
BUXITHUX JIaHUX. 3alpollOHyBaTH BapiaHTH oOOJagHaHHA, MmO OyIyTh ONTHMAJbHUMH 32
KPUTEPISIMEA BapTOCTi Ta OYAYTh 330BOJIBHITH OTPUMAHUM PO3paxyHKaM.

OnHe 3 3aBmaHp — BUOIp aKTUBHOTO OOJIAAHAHHS ONTHYHOI Mepexi. B mepexi moctymy,
nmoOynoBaHid 3a TexHousoriero cimeiictBa XPON akTuBHe oO0JajHAHHSA € TUIBKM Ha CTOPOHI
npoBaiinepa (0a30BOi Mepeki) Ta Ha CTOPOHI KOpPUCTyBada. B sSKOCTI aKTHBHOTO HEOOXiTHOTO
ob6naanannsa Bxoauts OLT ta ONU.

OLT (Optical Linear Terminal) — Onruunuit Jliniitauit Tepminan. Lle oOmagHanHs, sike
noennye GyHkiii komyraropa piBHiB L2/L3 B cuctemi PON. KosxeH onTuyHmii MOpT MOKE MICTUTU
JIEpeBO 3 €MHICTIO 10 64 a00 128 aboHEHTIB, B 3aJIKHOCTI BiJ 00paHoi TexHoiorii. MakcnumanbHa
BiJICTaHb, MITPUMYBaHa AJIs Nepeaadi JaHux 10 KopuctyBadiB - 20 kM. OLT BUKOPUCTOBYETHCS SIK
TepMiHAJI, MIKIFOYEHUH 10 OCHOBHOTO BOJIOKHA Ta Ma€ JIBI OCHOBHI (DYHKITIi:

- - MIEPETBOPEHHSI CTAHJAPTHUX CUTHAJIIB, SIKI BUKOPUCTOBYIOTHCS MOCTA4YaIbHUKOM IOCIYT
JUIsl YaCTOTH Ta KaapyBaHHs cuctemoro PON;
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- - KOOpAMHAIS MYJIbTUILUIEKCYBaHHS MIDK MPUCTPOSIMU TIEPETBOPEHHS HA ONTHYHHUX
MEpEeXKEeBHUX TepMiHalaX, pO3TAIIOBAHUX B MPUMIIICHHIX KIIEHTIB.

B mpencrasneniit poboti o6paHo onTuuHMi miHIMHUK Tepminan — BDCOM P3310B, mro
JTO3BOJISIE TIPUIMATH Ta TIEpeaBaTH CUTHAN Ha mBUAKOCTI 1,25 ['6it/c B 000X HampsMKax, OCHOBHI
Horo mepeBaru Ta 0CoOJMBOCTI 3TITHO SIKUX oOpaHa JaHa MOJIEb:

- O/IHOYACHA MIATPUMKA /10 256 TepMiHamiB 3 KOe(illieHTOM po3rainyxeHHs 1:64, e o3Havae
10 KO’KeH ONTHYHHUH mopT Moske Mictut PON-1epeBo 3 eMHICTIO 10 64 KOPUCTYBaiB;

- MOJKJIMBICTh ~ MIJKJIIOUYEHHS JI0 ICHYIOUOi OINTOBOJOKOHHOT Mepexi 3a JAOMOMOTOI0
EIEKTPUYHHUX 200 ONTHYHHUX 1HTeP(EHCiB, HU3bKa CIIOKUBaHA MOTY)KHICTh Ta KOMIIAKTHI PO3MIpH;

- MOXKIJIMBICTb MIEPEXO0/1y HAa PE3CPBHUI ONTHYHUHN MOPT B pa3i MOMIKOHKCHHS;

- BIIHOCHO HEBHMCOKa BAapTICTh YCTaTKyBaHHS J/JIi HEBEIMKOI KIJIbKOCTI  KOPUCTYBayiB,
BPaXOBYIOYH HACEICHU MyHKT, JUIS IKOTO MPOEKTYETHCSI MOJEIb;

- MATPUMKa pOOOTH B PE3€PBHOTO JKEepea KUBJICHHS;

- CyMICHICTB B po0oTi 3 kiieHTchkuMu ONU-npucTposimu Maiike BCiX BUPOOHUKIB, 30KpeMa
Picotel, Foxgate, TelStream Ta ixmi.

Oo6nagnanas ONU nepeTBOpIoe ONTHYHI CUTHANH, TepeqaHi 4epe3 BOJIOKHO, B €NEeKTPUYHI
curHamy. Lli enmexTpWyHi CHTHANM Jajii HAJICHIAIOTBCS IO OKPEMHX KOpHCTYBadiB. ONTHYHUI
TEepMiHAII MOXE BIAMPABISATH, arperyBaTd Ta OOpOOJATH Pi3HI TUNU JAAHUX, 10 HAAXOIATH BiJ
KIII€HTA, Ta BIANPABIATHU iX y BUCXiAHOMY HanpsMKy 10 OLT. Abonentcekuit Tepminan ONU Oyno
oopano BDCOM P1501DR. Bin mae omun mopt Gigabit Ethernet (RJ-45) nns minkmroueHHS
o0JlaiHaHHS KOpHUCTyBava Ta onTuyHUA mopt 10 nopty SC/PC mis migkmrodenHs 10 mepexi PON.
Horo nepeBaru Ta 0COOIMBOCTI 3TiHO SAKUX Oy/N0 00paHa JaHa MOJACIb:

- CHMETpUYHA MBHUAKICTh mepenaui | ['0IT/c B macuBHii onTWYHIA Mepexi, edekTuBHE
BUKOPHUCTAHHS CMYTY POMYCKAHHS;

- migrpumka gynkionary ACL, VLAN, QoS;

- marpumka DBA Ta Rate-Limit, mo n03Bojisiec HaJdaMITOBYBAaTH MPOIYCKHY 3JaTHICTh Ha
piBHI KaHaJiB, Ta €PEKTHBHO PO3MOAUIATH PECYPCH;

- miarpuMka crangapty OAM, skuil BKIIlOYae HaNalITyBaHHS, MOHITOPUHT MPOJAYKTUBHOCTI,
YCYHEHHSI HECTIPAaBHOCTEH Ta yNpaBiiHHS OE3MEKOIO.

- TepMiHAJI KOPUCTYBaya MOBHICTIO Bianorigae cranaapty EPON, 1o 3a0e3nedye cymicHICTD
MPUCTPOIO 3 yciMa OCHOBHUMH BUpoOHHMKaMy PON ob6nanHaHHS.

Jlist B3aemoii akTHBHOTO 00JIaTHAHHS MK COOOI0 BUKOPUCTOBYETHCS ITACHBHE 00JIaTHAHHS.
B sikocTi macWMBHOTO HEOOXiMHOTO OOJaJHAHHS BXOJATH: ONTHYHUN KabOenb; CIUTITEpH; ONTHYHI
Ookcu. Sk mpuKian oOpaHO TUIAHAPHUK THUI CIUTITEPA, 3a MOr0 IMIUPOKOCMYTOBICTH IO JOBXKHHI
XBHJII, 1110 I03BOJISIE TICPEIaBaTH CUTHAJ HE Ha KOHKPETHIN goBxuHi xBuii (Ha FBT croiitepi), a Ha
Oynp-sikiii B mlamazoHi Bix 1260 mo 1650 awm.

PON 6oke Titan WB-64 — moTpiOeH mo0 3aXMCTUTH 1 ONTHYHUHN CIUIITEp Ta ONTHYHUIN
Ka0enp Bl MEXaHIYHMX Ta KIIMaTUYHUX BIUIMBIB, TaK K B JaHUX YMOBAaxX ONTHYHI CIUTITEpH
OyAyTh po3TalioBaHl Ha BYJIUYHUX cTOBMax. /laHa monens onTUYHOro OOKCY MIAXOAMUTH IS
I'yCTO3aCEeIICHUX PaiOHIB Ta CEJIHIL.

JIis  OpaBUIBHOTO HANAINTYBaHHS MeEpeXHOro obnagHanHs Ha 0azi PON  HeoOXigHO
BpPaxXOBYBATH OITHYHI BTPATH, 10 BHOCSATHCS BIIIMOBIAHMM MacHBHUM OOJjajHaHHAM. [IpakTHIHO
BCcid po0OOTa ONTHYHOI MEpEki 3aJIeKUTh BiJl CyMAapHOTO 3aracaHHs Ha KOHKPETHIH CTPYKTypi
(GparMeHTy Mepexki JOCTYIy, MiAKIIOUEHOro 10 neBHoro intepdeiicy ado inrepdeiicis OLT. [Ipu
BUKOHAHHI PO3paxyHKiB HEOOX1HO KepyBaTHCS MaKCUMAIbHO HAUTIPIIMMH OKa3HUKAaMU 3TacaHb,
YYTJIMBOCTI Ta MOTYXHOCTI BUIIPOMIHIOBaHHS MepejaBadiB B MEPEXKI TOCTYITY.

Hns obpaHoro obnagHaHHS A 33J0BOJICHICTH BCiX MOTped, Tpeba mopaxyBaTH CyMapHE
3racaHHsl yCiX €JEMEHTIB JIaHIIOra BiJ By3Jia KOMYTalii 0 KiHIIEBOTO MPHUCTPOI0 KOPUCTyBaua,
BUKOPHUCTOBYIOUH (DYHKITIOHAJIbHY KapTy Ii€l TPyIH.

BucnoBku. IlpuminenHs 3HayHOi yBaru BUOOpPY OOJajHAHHS TMPH HPOCKTYBAHHI MEpek
JIOCTYITY JO3BOJUTH CYTTEBO IMIIBUIIUTH €(PEKTUBHICTh HaJaHHSA 1HPOKOMYHIKAIHHUX TOCIYT
KOPHCTYBaUiB, 32 PAXyHOK ypaxyBaHHS TEXHIYHUX MOXKJIMBOCTEH Ta MOTpPeO, a BIACHUKY MEPEki —
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YK 004.38
OCHOBHBIE ITPUHIMIIBI B O EHKE ITPOU3BO/IUTEJABHOCTHU
KOMIIBIOTEPHBIX CUCTEM
Cupenxko A.HU. (olexandr.sirenko@gmail.com)
OoeccKuii HAUUOHANLHBLIL MEXHOJ102UYeCKUl yhugepcumem (YKkpauna)

B mesucax paccmampueaemcs nousmue npou3zoO0UmMenrbHOCmuU KOMIbIOMEPHLIX CUCTEM,
nooxo0bl K uzmepeHuro u oyewnxe. Illpusooamcsa npumepsi npobiem, BOZHUKAIOWUX NPU OYeHKe
NpOU38OOUMENbHOCU U 8aPUAHMbL UX peulenul. PopMyTupyromes ocHogHble 3a0ayu, Komopule
nomozaem peuums anaiu3 npou3800UMenIbHOCMU KOMNbIOMEPHLIX CUCHIEM.

TepMuH “IIpOU3BOAUTENBHOCTE” NMEET MHOKECTBO OIPEJCIICHNUN B Pa3IMUHbIX TEXHUYECKUX
U COLMAIbHO-)KOHOMHMYECKMX oOsacTsax. Ilpm paboTe ¢ KOMIBIOTEPHBIMH CHCTEMaMH
MIPOU3BOIUTENLHOCTh B OOJIBIIMHCTBE CIy4aeB O3HAYAeT BPEMsi, 32 KOTOPOE CHUCTEMa BBHITOIHSACT
HEKOTOPYIO 3a/1a4y.

OnnuM  u3 0a30BBIX TEPMHUHOB B NPOMU3BOJUTENBLHOCTH SIBISETCS BpPEMS OTKJIMKA - 3TO
IIOKa3aTelb CKOPOCTH  BBINOJIHCHMS 3a7ad, KOTOPOE HW3MEPSIOT MM BBIUUCISIOT KAaK BpeMs
BBIIIOJIHEHMS OJHOM 3agaud. BTOPOH XapaKTEPUCTUKOW IPOU3BOJUTEIBHOCTU  BBICTYIAET
IPOIYCKHAsi CIIOCOOHOCTb. DTO KOJIMYECTBO BBINOJHEHHBIX 337ay 3a ONpPEIEeNEHHBIH NepHoA
BpPEMEHH. B ofmem ciydae BpemMs OTKIMKAa M MPOMYCKHAs CIIOCOOHOCTH 0OpaTHO
IPONOPLMOHAIBHBI, HO BO3MOXHBI CUTYyallUd, KOIJla MX B3aUMOCBS3b MMeEeT 0oJiee CIO0XKHBIM
xapakrep. - IlpuMepoM Takux CHUTyallMil MOXET CIyKUTb CUCTEMBI, B KOTOPBIX MHOIO Y3JIOB,
o0pa0aThIBAOIINX 3aHPOChl. B 3TOM ciyyae Bce 3alpochl MOTYT BBIMOIHSTHCS MapaienbHo. Tak
JKE€ CIIEAyeT YHYWTBIBaTh BIIMSHUE IUIAHWPOBILMKOB 33JaHUN B KOMIBIOTEPHBIX cuctemax. OHU
MOFYT BHOCHUTbH 3HAQUUTEIbHYIO 33/€PKKY B BBINOJHEHHE 3a7a4 U TaKUM OOpa3oM BIUSATH Ha BUJ
B3aUMOCBSI3 BPEMEHHU OTKJIMKA U MPOITYCKHON CIIOCOOHOCTH.

B oueHke nNpoM3BOANTEIHLHOCTH Ba)KHEHIIMM AaCMEKTOM SIBJISIETCS METOJMKAa pacuéra
xapakTepuctuk. Hanbosee nmpocToil crocod — 3TO OIEeHKa CpeAHMX 3HAYEHHU, OJJHAKO OH MMEET
CYLIECTBEHHbIN HepocTaToK. CpejHee 3HaUeHUE He MOKa3bIBaeT pa30dpoc 3HaUEHUN XapaKTEPUCTHK.
Korna nenpro KOMIIBIOTEPHON CHCTEMBI SIBJISIETCS BBIIIOJIHEHUE 3a/1a4 32 OTPAaHUYEHHOE BPEMs, IIPU
HCIIOJIb30BAaHUU CPEJHUX 3HAYEHUM JUIsi OLEHKHM  YacTO BO3HHMKAET CJEAYIOUas CUTYyallus:
CYLIECTBYIOT  3a/1a4M, KOTOpBIE BBIMOJHSIOTCS OYEHb OBICTPO M 3a/auM, KOTOPHIC BBIMOJIHSIIOT
O4YeHb J0Jro. B wuTOre cpenHee 3Haue€HUWE BPEMEHM BBIIIOJHEHUS MOKET YJOBIETBOPSTH
OIpaHUYEHUIO, HO MHOXKECTBO MOJIb30BaTelIe CHUCTEMbl OYAET O0XXKHIAaTh BBIIOJHEHHE 3alpOCOB
JIOJIbIIIE, YeM TpEArnojaraercs orpaHudeHusMu. s toro, uro Obl u30eXaTh 3TOM MPOOJIEMBI B
OLICHKE XapaKTEPUCTUK HCIOJB3YIOTCS MNepUeHTWIH. IlepueHTunb 3T0 MeTonMKa U3MEPEHHUS B
CTaTUCTUKE, KOTOpasi MOKa3bIBa€T MPOLIEHT 3HAYEHUN U3MEpPSAEMOil METPUKHU, KOTOPBI HAXOJIUTCS
HWDKE 3HayeHWs mepleHTuias. Hanmpumep, ecnu roBOpUTH O BPEMEHH OTKIMKAa CHCTEMBI, 991
nepueHTwib Ha otMerke 100 MuiuMcekyHA roBOPUT O TOM, 4TO 99% wu3MepseMbIX 3alpocoB
BBITIOJTHIIIKCH 32 100 MuymucekyHa U MeHee. Takum o0pa3oM MpH UCIIOIB30BAHUH TIEPIICHTHIICH
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Lnpsimyx I'mi6 KoncrsinTuHOBMY, cTyneHT, OnechbKkuil Jep)KaBHHM CKOJOTIUHUN YHIBEPCHUTET,
VYkpaina

KaBepuncbknii  Baaguciaa  BosoaumupoBu4, K.T.H, C.H.C., IHCTUTYT  mpoOnem
Mmarepiano3naBctBa HAH Vkpainu, Ykpaina

Kagka Ouiekciii OjiekcanapoBuy, acrtipanTt, BiHHUIIbKUI HAIllOHATHHINM TEXHIYHUN YHIBEPCUTET,
VYkpaina

Kaszanues UBan I'aBpunoBuy, a1.¢-M.H., crapmuii Hayunbiii coTpyaaux UBMuMI'U, Kazaxctan
Kum Exarepuna PomanoBHa, K.T.H., accoim.mpodeccop xadeaps «MHbopmannoHHbIe
TexHoJorun», YHusepcutet “Typan”, Kazaxcran

KipeeB Irop AmnarouiiioBuy, K.T.H, JAOleHT, JlepkaBHuii yHIBEpCUTET I1HTENEKTYaIbHUX
TEXHOJIOTIH 1 3B’513Ky, YKpaina

Kipis3i Irop IlerpoBuy, marictpant, [lep>xaBHuii yHIBepcuTeT «O1echbka MoJiTeXHIKay, YKpaiHa
Koobiiunckas Haranbs HukosiaeBna, meromuct ornena umHpopmarusanuu, ['YO "MuHckuit
TOpPOJICKOM MHCTUTYT pa3BuTHs oOpazoanus", PecnyOnmka bemapych

KoBanenko Ouena OuaekciiBHA, K.T.H, OOIEHT, BIHHUIBKHN HAIIOHAIBHUA TEXHIYHHUI
yHiBepcUTeT, YKpaina

Ko3noBa Enena MBaHoBHA, K.(h-M.H., NOLEHT, belopycckuil rocynapcTBeHHBI YHUBEPCHUTET,
Pecny6onuka benapych

Ko3y6 Oxcana OueroBna, OiOmiorekap, HaykoBo-texuiuna 0i0mioreka OHAXT, Opecbka
HalllOHAJLHA aKaJIeMisl XapUOBHUX TEXHOJIOT1H, YKpaiHa

Konn Anapiii MuxaiijoBu4, oktop dinocodii, gorent, HarioHanbHUN TEXHIYHUA YHIBEPCUTET
«XapKIBCHKUH MONITEXHIYHNAHN 1HCTUTYT», Y KpaiHa

Kopanrs Biaagummup BanepseBnu, unxenep, benopycckuil rocynapCTBEHHBIN YHUBEPCHTET,
Pecmy6ika benapychk

Kopxak Buxkropusi AnapeeBHa, acniupaHTka, benopycckuil rocyaapcTBEHHBIH YKOHOMUYECKUI
yHHUBepeuTeT, Pecnnydnuka benapyce

Kopcyncbka Hanisa OsciiBHa, 1.¢-M.H., npodecop, TpoBiIHUN HAYKOBHM CHIBPOOITHUK BiIILTY
¢bi3ukM 1 TEXHOJIOTii HAIIBIPOBIJHUKOBUX CTPYKTYp Ta CEHCOPHHUX CHCTEM, [HCTHUTYT (i3uKu
HariBnpoBiHKKIB iM. B.€. JlamkaproBa HAH Ykpainu, Ykpaina

Kopsikun Cepreii Bnagumuposuy, aciupant, HAH KP UMA na6opatopus M1C, Keipreizcran
Kocoaan AnaroJiii IBanoBuy, n.¢-m.H., mpocdecop, 3aBinyBau kadenpu, IBH3 «Vkpaincbkuit
JepKaHUK XIMIKO-TEXHOJIOTIYHHIA YHIBEPCUTET», Y KpaiHa

Koriuk [diana OnexcanapiBua, sukiajgad, BCII «OTOK OHAXT», Ykpaina

Kotauk Cepriii BanenTuHoBU4, K.T.H, goneHT, OaeChbKHil HAI[IOHATBHUA TEXHOJIOTIYHUN
yHIBEpCUTET, YKpaiHa

Kpacnienko Haranisn BosoammupiBHa, 3aBimyBau naGopaTopii aHamiTHKO-iH(pOpMaLIHHUX
texnouoriii, BCII «Onecbkuit Texniunuii paxosuit koiemxk OHAX Ty, Ykpaina
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Kpectssinnoas JIro6os FOpiiBHa, K.T.H, A01EHT, KadeIpu MPUKIATHOT JIHTBICTUKH, BoTuHCHKMIA
HalloHAIBHUH yHiIBepcuTeT imMeHi Jleci Ykpainku, Ykpaina

KpuBuenko AHacracis AHatoJiiBHa, Bukiagad, BCII "Opecbkuii TeXHIYHMNA (HaXOBHH KOJIEIK
OHAXT", Ykpaina

KpuBuenko IOpiii BiktopoBuu, Bukimamay, BCII "Opeckkuii TexHIYHUN (PaxoBHil KOJIEIK
OHAXT", Ykpaina

Kyoko Cepriii IOpiiioBuu, ctynent, HamionanpHuil yHiBepcHUTET KOpaOiaeOyayBaHHS iM. aJM.
Makaposa, YkpaiHa

KyapsimoBa Ajbona BagumiBHa, K.T.H., cTapmuii BUKIaga4, YKpaiHChbKa akajeMis APYKapCcTBa,
VYkpaina

Kynyn Tersina BacuaiBaa, x.T.H., BCII ""Onecbkuii texniunuii ¢axoBuii komemx OHAXT",
VYkpaina

Kynpeitunk Augexcanapa CepreeBHa, CTyJeHTKa, benopycckuil rocy1apCTBEHHbIA YHUBEPCUTET
nH(MOPMATUKH U paauo3IeKTpoHuku, Peciyonuka benapychb

JlaBpenuyk Caitiiana BacuaiBaa, k.T.H, 1goueHt, JIynpkuil HaiOHAIBHUN TEXHIUHUN
YHIBEpCHUTET, YKpaiHa

JlakTionoB IBan CepriiioBuy, a.1.H, noueHt, JIBH3 «/lonenpkuii HamioHAIBHUA TEXHIYHHI
YHIBEpPCUTET», Y KpaiHa

JlaktionoBa I'anna AmnartouiiBHa, acucteHT, J[BH3 «JloHenpkuii HAMIOHATBHUNA TEXHIYHUN
YHIBEpCUTET», YKpaiHa

JledeneB BaagucaaB AwnpapiiioBuu, acmipant, JIBH3 «J/loHenpkuii HAMIOHATHLHUN TEeXHIYHHUN
YVHIBEpCUTET», YKpaiHa

JleBincbkuii Basiepiii MuxaiiiioBu4, x.T.H, gorneHr, Omecvkuii Hamionaneauii TexHONIOTTYHUAN
VYHiBepcureT, YKpaina

JleBincbkmii Makcum BagepiiioBu4, K.T.H, moueHt, HamionambHuii yHiBepcuteT «Ojechka
MOpCBKa akajeMis», YKkpaina

Jlucenko Hatans OuaekciiBHa, acucrent, Oiechbka HallioHadbHa aKaaeMisi XapuoOBUX TEXHOJIOTIH,
VYkpaina

Jlimuna Banepiii OJjekcanapoBu4, K.T.H, [I0HEHT, JIynpkuili HaMiOHANBHUNA TEXHIYHUN
yHIBEpCUTET, YKpaiHa

Jlimuna Haranxisa MukoJiaiBHa, K.T.H, HOICHT, JIYITbKuii HaIllOHATHHUI TEXHIYHUN YHIBEPCHUTET,
VYkpaina

Jlimunceka Jlrwamuiaa BpouiciasiBHa, 1.7.H., npodecop, BiHHUIIbKHI HAllIOHATBHUN TEXHIYHUN
yHIBEpCUTET, YKpaina

Ma3zyp Ouaer BirasaiiioBu4, ctyneHT, BiHHUIBKHI HAlIOHAIBHUNA TEXHIYHUNA YHIBEPCHTET,
VYkpaina

Maiibopona Boaoaumup OuiekcanapoBuy, marictpaHT, JlepkaBHuii yHiBepcuteT «Ojechka
MOJIITEXHIKaY, YKpalHa

Maiinanwk Bogoammup IlaBioBuY, K.T.H, JOIEHT, BiHHUIBKUI HallOHAJLHUNA TEXHIYHHUMA
YHIBEpCUTET, YKpaiHa

ManaxoB Kupuio CepriiioBuy, HaykoBuil criBpoOiTHUK, [HCTUTYT KibepHeTnkn HAH Ykpainu,
VYkpaina

ManaxoBa Hajis I'eopriiBua, cryaentka, HamionanpHuil yHiBepcuTeT kKopabineOyayBaHHS iM.
agM. MakapoBa, YKkpaiHa

Mapuyk Haranis AnartoJiiBHa, K.¢-M.H., 10o1eHT, [loainbcbkuil AepkaBHUM arpapHO- TEXHIYHUN
YHIBEPCHUTET, YKpaiHa

MartsiiB IOpiii SIpociaBoBuy, 1.1.H, npodecop, JIynpkuii HalliOHATEHUN TEXHIYHUI YHIBEPCUTET,
VYkpaina

MameBckass Oxcana BuaguMupoBHA, K.3.H, JIOLUEHT, benopycckuii rocyaapCcTBEHHBIN
yHHBEpcUTeT, Pecydnuka benapych

Meabnuk Jlenuc OJiekcaHapoBUY, CTY/ICHT, BIHHUIIbKMIA HAIIOHAILHUN TEXHIYHUI YHIBEPCHUTET,
VYkpaina
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Meabanuyk Jlrogvmuiaa FOQpiiBaa, k.¢h-M.H., T01EeHT, Kadeapa MaTeMaTHKU, (I3UKH Ta EKOHOMIKH,
Hixuncekuit nep:xaBHui yHiBepcuteT iMmeHi Muxomu ["oromns, Ykpaina

Meabauuuyk Ouiekcanap BoaogumupoBuu, 1.¢-M.H., npodecop, MPopeKTop 3 HAYKOBOI poOOTH
Ta MIKHApOJHUX 3aB’s13KiB, HDKMHCHKMI Aep:kaBHUH yHiBepcuTeT iMeHi Mukosu [oromns, Ykpaina
Meuunckuii Burtamuii AjekcanapoBu4, K.Q-M.H., BeIyIIUA HAy4dHbIM coTpymaHuk, HHUY
«MuctutyT sanepHeix npobiem» benopycckoro I'ocynmapcTBeHHOro yHuBepcuteTa, PecryOnmka
benapych

Muxagiok Exatepuna BuaaammupoBna, mnpenogasarens, ¢umman BHTY  «Munckuit
roCyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN KOJIIEHK», Pecriydnuka benapych

Muxagrok Mapuna BajgenTuHoBHA, 1penogaBsarenb, benopycckuii  rocyaapCTBEHHBIN
SKOHOMUYECKUI YHUBEpPCUTET, PecniyOnuka bemapych

Mommna Jligis JleoniniBHa, marictpant, Onecbka HalliOHaIbHA aKaaeMis XapuOBUX TEXHOJOTi,
VYkpaina

Myxamer:kanoBa buryas OukabdaeBHa, a0kTopaHT, KaparanauHCKMM — TEXHHYECKUI
yHuBepcuteT, Kazaxcran

HaBpouxkuii Anaroauii, x.¢p-m.H., goueHt, YO benopycckuii rocymapCTBEHHbII YHHUBEPCUTET
MH(OPMATUKU U pauo31eKTpoHuKH, Peciybnnka benapych

Hangyrenko Makcum BikTopoBu4, K.T.H., C.H.C., YKpaiHCbkuii MOBHO-iH(pOpMariitHUii GHoHT
HAH VYkpainu, , Ykpaina

Haypsbi36aeBa I'yabnapa KagbipOekoBHa, cTapiinii npenogaBareib, AJIMaTUHCKUM YHUBEPCUTET
SHepreTuku u cBs3u uMm. I'. Jlaykeesa, Kazaxcran

Heninbko Oabra BonogumupiBua, acuctent, Jlylpkuil HalloHaNTbHUN TEXHIYHUN YHIBEPCHUTET,
VYkpaina

Hemuposcbka Oxkcana BikTopiBHa, K.€.H, JOLEHT, YHIBEPCUTET JepKaBHOI (PicKaNIbHOI CITy:KOU
Vkpainu, YkpaiHa

Heuaxin Baamguciaas BosiogumupoBu4, acmipadt, YopHOMOpPCHKUIT HaIllOHAIBHUN YHIBEPCUTET
im. [lerpa Morunm, Ykpaina

HenoB Ouexciii JleonimoBu4, K.T.H, crapmmii BUkianad, Ojechbka HaI[lOHAJIbHA aKajeMis
Xap4yoOBUX TEXHOJOTIH, YKpaina

Hueranun Acxat KynaiibeprenoBud, Maructpant, YHusepcuteT “Typan”, Kazaxcran
HoBoceabueB Asiexceil JleonuaoBu4, Mmaructpant, ¥ HuBepcuteT “Typan”, Kazaxcran

Ouneiinnk Banentun I'ennagmeBuu, Maructpant, ['ocynapcrBeHHbIN yHuUBepcuTeT «Onecckast
MOJUTEXHUKaY, YKpaiHa

OuabmeBcbka Oubra BojaoaumupiBHa, K.1.H, 101eHT, , OlechbKa HalllOHAJIbHA aKaJIeMis Xap4OBHX
TEXHOJIOTIH, YKpaiHa

Opas3 Beiiim0er EpMexkyibl, Mmaructp, YHusepcuret “Typan”, Kazaxcran

OpaoBcbkuii JImurpo JleoHimoBu4, K.T.H, OmeHT, HamioHanmbHWUN TEXHIYHHN YHIBEPCUTET
«XapKiBChbKUI MOTITEXHIYHUM IHCTUTYTY», YKpaiHa

IMaBaoB Ounexcanap BsvecaaBoBuy, ctyneHT, Onecbkuil HalllOHAJBHUN TEXHOJIOTTYHUI
YHIBEPCHUTET, YKpaiHa

ITaxk fAlna AngpeeBHa, maructpant, YHuBepcuteT “Typan”, Kazaxcran

IManamapuyk €Bren AHATOJNIHOBMY, K.T.H, JOICHT, BIHHUIbKMIA HAIlIOHAIBHUH TEXHIYHHMA
yHIBEpCUTET, YKpaiHa

ITanepunxk BagenTnn BuaaguMupoBu4, K.X.H, [OLEHT, benopycckuii rocynapCTBEHHbIN
SKOHOMUYECKUM YHUBEpCUTET, PecniyOnuka bemapych

Ilerpenxko Mukosaa I'puropoBu4, 1.T.H, C.H.C., TIPOBIJHUI HAYKOBWIl CHIBPOOITHUK, [HCTUTYT
kibepueTnku iMmeHi B.M. I'mymkoBa HAH VYkpainu, Ykpaina

ITix Ipuna BceBoJsogiBua, 1.1.H., mpodecop, YkpaiHchbka akajaeMmis IpykapcTBa, HarioHanbHMiA
yHiBepcHTeT «JIbBIBChKA MONTITEXHIKa», YKpaiHa

HoBammmes Buagumup HwukosaeBu4, K.X.H, BEAyIIUA HHXKEHEP-XUMUK, HWHOCTPAHHOE
NPOU3BOJICTBEHHOE YHUTApHOE Mpennpusatue «Mea-unrepract», Pecybnuka benapych
IMoBctsina HOgain  ChnaBomupiBHA, K.T.H, JOIEHT, JIyIlbkuili HallOHATPHUNA TEXHIYHHUMA
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yHIBEpCUTET, YKpaiHa

Ipuxoaniok Birajiii BanepiiioBu4, k.T.H., c.H.c., HamionanpHuii nentp «Mamna akaaeMis HayK
VYkpainu», YKpaina

Ilynuenko Haranis OueriBHa, K.T.H, 1o1ieHT, OIECbKUI TEpKABHUM €KOJOTIYHUN YHIBEPCHUTET,
VYkpaina

Po3opinos I'eopriii MukoaaiioBu4, 1.T.H., podecop, HamioHanbHMil TEXHIYHUI YHIBEPCHUTET
VYkpainu "KuiBcbkuii nosmiTexHiunuil inctutyT iMeHi Iropst Cikopebkoro", Ykpaina

Poman Ko3zaps, actiupant, YO benopycckuit 'ocynapctBennbiit YauBepcuter MHGoOpMaTuKu u
Pagnosnextponuku, Pecriybnnka benapych

Pomanok Oxcana BojsoaumupiBua, K.T.H, noneHT, Binmnunbkuit HamionanpHuit Texniunwmii
VYHiBepcutet, YKpaina

Pomaniok Ogaexcanap HukudopoBuy, 1.1.H., mpodecop, BiHHUIBKIIA HaiOHATEHUH TEXHIYHHAN
YHIBEpPCHUTET, YKpaiHa

Pab6ikina Jlap’s OuaeriBua, wmaructpant, [lonOacbka nep)kaBHa  MalIMHOOY/IIBHA aKajeMis,
VYkpaina

Cakamok Ouexciii FOpiiioBu4, acmipanT, Oecbka HalioHAIBHA aKaJieMisl XapUOBUX TEXHOJOTIH,
VYkpaina

CaxapoBa Cgitiiana BasepiiBHa, k.T.H, fomeHt, Onechbka HalllOHaJbHA aKaaeMisl Xap4YOBHX
TEXHOJIOT1H, YKpaiHa

CeniBanoBa Agua BiraniiBua, x.T.H, noment, Opjechbka HallOHATbHA aKaJeMis Xap4yOBHX
TeXHOJOriH, YKpaiHna

CenbkiBebkuii BeeBosiog MukoaaiioBu4, 1.7.H., mpodecop, 3aBinyBad Kadeapu KOMITIOTEPHUX
HayK Ta iH(QOopMaLiifHUX TEXHOIOTIN, YKpaiHChKa akajieMist ApyKapcTBa, YKpaina

Cupenko Aunexkcanap WBanoBuy, crapmmid  Bukimanad, Opnecckuil  HalMOHAIbHBIN
TEXHOJIOTUYECKHI YHHUBEPCUTET, Y KpaiHa

Cipuenko IBaH AHaTOJili0OBUY, acCHipaHT, HAIIOHAILHUN TEXHIYHUN YHIBEpCUTET YKpaiHU
"KuiBcbkuii mosniTexHiyHUHN 1HCTUTYT iMeHl Iropst Cikopcekoro", Ykpaina

CrkaxoBcbkuii FOpiii MuxaiijioBu4, .1.H, noueHT, Onecbkuii Hamionaneauii TexHOTOTIYHUN
VYHiBepcurter, YKpaiHa

Ckpuran Bukropusi AHJapeeBHA, acCUCTEHT ~ Kadeapbl ODKOHOMHYECKOW WH(OOPMATHKH,
benopycckuii rocynapcTBeHHBIN YHHBEPCUTET MH(POPMATUKU M PaJMO3JIEKTPOHUKH, PecryOnmka
benapych

CvmupnoBa Hartaibsi AHATOJIbEBHA, MArucTp, CTApIIMi MpernofaBaTelb Kadeapbl 3aliuThl
nHpopmanuu, benopycckuii rocyaapcTBEHHBIM YHUBEPCUTET HHPOPMATHKU M PATUOIEKTPOHUKH,
Pecniyonnka benapych

Co0oab Astekcanap MuxaWjloBUY, MarucTp, CTapliuid [OpenojaBarenb, benopycckuit
rocyJlapcTBeHHBIN YHUBepcHuTeT, Pecniyonuka benapych

CoxosioBa Oxcana IlerpiBHa, crapmmii Bukiamgad, OAeChbKUN HAIlOHAIBHUN TEXHOJOTTUHUN
YHIBEpPCHUTET, YKpaiHa

Copoka Cepriii KOpiitoBuy, marictpant, BiHHUIBKHUN HalllOHAIbHUM TEXHIYHUI YHIBEPCUTET,
Ykpaina

CreodynoB Cepreii CTenanoBu4, 1.M.H., mpodecop, 3aBEYIONTUN OTAEIOM 00IIeH, MIaCTUYECKON
u Oapuarpudeckoii xupypruu, I'ocygapcTBeHHOe yupexaeHue «MHUHCKUI Hay4dHO-TIPAKTHUECKUN
LEHTP XUPYPTUH, TPAHCIIAHTOJIOTHH M reMaToyioruny, Pecriyonmka benapych

Crpy0OueBchbkuii Aprem [I'enHagiiioBu4, cTyneHT, BiHHUIBKUN HaIllOHAIBHUN TEXHIYHUN
YHIBEpPCHUTET, YKpaiHa

Cyo0otina Ouaena BagumiBua, H.c., UHcTuTyT kubepHetnku umenu B.M. I'mymkoBa HAH
VYkpaunsl, YkpaiHa

CyBopoB AHcap AJiIeKCaHAPOBUY, MarucTpaut, Y HuBepcuret “Typan”, Kazaxcran
CynunoBckass  Jlriogmuina  MuxaidiioBHA, acCUCTEHT, belopycckuil  rocyaapCTBEHHBIN
PKOHOMUYECKUH yHUBepcHuTeT, PecniyOnuka benapych

Cyaima HOuaian HOpiiioBu4, K.T.H., 3aBiyBau BiIUIeHHS KoM torepHux cuctem, BCII
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«Onecpkuii TexHiuHMMA GaxoBuii konemxk OHAXTy», Ykpaina

Cyaima HOuis €sreniiBHa, Buximanay, BCII «Onecbkuii TexHiuauii ¢paxouit koiaemxk OHAXTy,
VYkpaina

CypunoBuu QOuena MukogaiBHa, K.T.H, JIynpkuii HaIllOHAIbHWA TEXHIYHUM YHIBEPCHUTET,
VYkpaina

Turypenko Kanna AuapiiBaa, Gi6miorekap, HaykoBo-Texniuna 6i0moreka OHAXT, Omechbka
HaI[lOHAJIbHA aKaJIeMisl XapyOBHUX TEXHOJIOTIH, YKpaiHa

Tkauenko Anexkceil HukosiaeBu4, 3aMeCTUTENh HadalbHUKA KOHCTPYKTOpPCKOro otaena, OAO
"Ilenenr", Pecny6nuka benapych

Tomop Muxona MukouaitoBuu, acmipant, Opnecbkuii Harmionaneamii  TexHOMOTIYHUN
VYHiBepcutet, YKpaina

Tynamsini IOpiii Hocunosuu, nmu, mnpodecop, JIyupkuil HaiOHANGHHN —TeXHiUHHI
YHIBEpPCHUTET, YKpaiHa

Tyabuunii Deopriii IlerpoBuu, crtynenr, [epxaBHuii yHiBepcuTeT «OiecbKa TMOJITEXHIKA,
VYkpaina

Typnak Bikrtopia CepriiBHa, cTyneHTKa, YHIBEpCUTET JepkaBHOI (DiCKaTbHOI CiryxOn YKpainu,
VYkpaina

Yurypsau /lap’sa 3inoBiiBHa, Onechkuii HaI[lOHATHHUH MTOJITEXHIYHAN YHIBEPCUTET, YKpaiHa
Yuyuek Tarbsina MuxaiiioBHa, crapmmii mnpenojgaBarenb Kaeapbl DKOHOMHUYECKOM
nHpOopMaTrKH, beropycckuii ToCyIapCTBEHHBI YHUBEPCUTET HH(MOPMATHKH U PaTNOIIEKTPOHUKH,
PecnyOnuka benapych

Ymkapeanko Oaekcanap OJieroBu4, JA.T.H, JONEHT, HamioHANbHUN  YHIBEPCHTET
KopabyieOymyBaHHs M. aiM. MakapoBa, Ykpaina

@aiin3nabdepr Jleonun CoIOMOHOBMY, J.T.H, Mpodecop, TIaBHBI HAyYHBIH COTPYIHUK,
MexayHapoaHblli HaydHO-y4eOHBIH  LleHTp HMH(pOpMamMOHHBIX TexHOoJorud u cucrem HAH
VYxpaunsl ¥ MOH VYkpaunsl, Ykpaina

XamnukoB Pupar Unbaaposuu, maructp, Yausepcurer “Typan”, Kazaxcran

XanamyxamenoB abopyc XamuaoBuy, maructpanT Kabeapsl [IOKC, KeIprei3ckuil TeXHUYeCKUA
yHuBepcuteT umeHu M.Pazzakosa, Keipreizcran

Xamyaa Hanis MukoJaiBHa, CTyAeHT, JIylibkuii HallOHATBHUNA TEXHIYHUHN YHIBEpCUTET, YKpaiHa
XomeHko €Breniii BikropoBuu, cTyaeHT, XepCOHCHKHIA IepKaBHUN YHIBEPCUTET, YKpaiHa
XomenkoBa Jlapuea FOpiiBua, 1.¢-M.H., C.H.C., BIIAUT (DI3UKK 1 TEXHOJIOTI] HAMIBIPOBITHAKOBUX
CTPYKTYp Ta CEHCOPHHMX cucTeM, [HCTUTYT ¢i3uKku HamiBnpoBimHuKIB iM. B.€. JlamkaproBa HAH
VYkpainu, YKpaina

Xomaba Oaexcanap MupociaBoBHY, K.T.H, JOUEHT, BIHHUIBKWN HAIIOHATBHUA TEXHIYHHUNA
YHIBEPCUTET, YKpaiHa

Hupa Ouexcanapa BacuiiBHa, k.d.H, nouneHrt, JlepkaBHUIl YHIBEPCUTET 1HTEJIEKTYaJIbHUX
TEXHOJIOT1H 1 3B 43Ky, YKpaiHa

Hupyk Baagumup AjekcaHapoBu4, vHxeHep, bermopycckuil rocynapcTBEHHbIH YHUBEPCUTET,
PecnybOmmka benapych

Hyxpyk Banentun IBanoBwuY, cryneHt, Binnuupkuii Haumionansuuii TexHiuHul YHIBEpCHUTET,
Ykpaina

Yanaincsknii FOpiii IlerpoBuy, k.T.H, c.H.C., MHCTUTYT KHOepHeTHKM nMeHu B.M. I'mymkoBa
HAH VYxkpaunsi, Ykpaina

YepuumoB KoctsiHTuH AmHApiiioBu4, acmipadtT, BiHHUIBKHI HAIIOHATBHUNA TEXHIYHHUI
yHIBEpeuTeT, YKpaina

IIBeuyr Baunepiii TumodiiioBu4, n.¢-m.H., nmpodecop, kadenpa Qizuko-mMaTeMaTHIHUX HAYK,
Opecbka HalllOHANbHA aKaJeMisi XapuOBHUX TEXHOJIOTIH, YKpaiHa

IleBuenko Harans IOpiiBHa, k.e.H, noueHt, [lonbackka aep:kaBHA MAIIMHOOY/IIBHA aKaaeMis,
VYkpaina

HMepmyn Oaexcanap OusiekcanapoBHY, MaructpanT, Ofecbka HaIllOHAIBHA aKaJIeMisl XapuyOBHUX
TEXHOJIOTIH, YKpaiHa
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IIxBopeus Baaguciaa BaaaiaenoBuu, oneparop EOM, XepcoHChbKHI Jep>KaBHUI YHIBEPCHUTET,
Ykpaina

Ilepouna IaBno AuapiiioBu4, cryneHt, KuiBchbkuii HamioHanbHUN yHiBepcuTeT iMeHi Tapaca
[ITeBuenka, Ykpaina

Mupos Onexcanap CepriiioBu4, cTyneHT, BIHHUIbKUN HaIllOHATBHUI TEXHIYHUN yHIBEpCUTET,
VYkpaina

[lypoB Ouexcanap CepriiioBu4, MOJIOaIUNH HAYKOBUH CIIBPOOITHHUK, [HCTUTYT KiGEpHETHKH
HAH Vxkpainu, Ykpaina

SAposuii Irop IBanoBMY, K.T.H., BUKJIJa4, T0OJIOBA IIUKJIOBOI KOMICii, MEXaHIKO — TEXHOJOTIYHHI
¢baxoswuii konempxk OHTY, Ykpaina

Aumuckuii {mutpuii BaaepbeBnu, mepuenaaiizep, OO0 «adopr», Pecnydiinka benapycs
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