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CEKUIA 1

KepiBHuk cekmii: a.1.H. mpod. B.M. Pymanuskuit, YATY, Uepkacu
Cexkperap cekmii: k.T.H. o1 B.I'. Badenko, YITY, Yepkacu

NIACEKUIA 1.1. IHOOPMATU3ALIA HABYAITbHOI'O NMPOLIECY

1. CTBOPEHHS BIPTYAJIBHOI'O OCBITHBOI'O ITPOCTOPY BH3 HA BA3I
O®IC 365

k.resH. ['epacumenko LB, UYATY, Yepkacu

B moknani po3nisiHyTO 0COOIMBOCTI BUKOPUCTAHHSI XMApHOro cepBicy odicy 365 B oc-
BiTHROMY TIporieci BH3, Ha mpuxmami cTyaeHTIB KOMIIOTEpHHUX creniatbHocTel. OmnmcaHo
MIPUHIMN peecTpallii npoxykriB it BH3, Ta monmanbime HajamTyBaHHS 3 BHKOPHCTaHHIM
0E3KOIITOBHMUX JIIEH3iil BUKIIaaqiB Ta CTYIESHTIB. 3alpONOHOBAHO IILUISIXHU JUIS CHIBIparl 3
KoMnaHiero Microsoft o0 BUKOpHCTAaHHS MPOrpaMHOro 3abe3nedeH s, JIIeH3 I HHUX yro Ta
MOXJITHBiCTh pobotu 3 MSDN. Hapa3si BUKOpHUCTaHHS XMapHUX CEPBICIB MPOXOUTH MPOIIEITY-
py ampobarii Ta HaIaroHKeHHs ] TOTPeOH CTYAEHTIB W yHIBEPCUTETY, PO3TIISAAETHCS MOXK-
JIUBICThH TIIKITFOYEHHS TIPOrPaMHHX 3aco0iB 0. 365 10 cucreMu MATPUMKH TUCTAHIIHHOTO
HaBYaHHS YHIBEPCHTETY.

2. AHAJII3 CYYACHHMX TEXHOJIOI'TH I PO3POBOK E-LEARNING

1n.1.H. ipod. [lImarkos C.I, k.mex.n. Kyayk H.I'., XHY, Xapkis

Y omoBiIi po3IIISTHYTO OCHOBHY Cy4acHHX MeTOjIiB e-Learning, ix aHaii3 ta po3podka iH-
(hopMaITifHO-KOMYHIKAIIIHAX TEXHOJIOTIH B OCBITi, BU3HAYCHHS HOBUX TCHJICHIIN PO3BHUTKY
CJIEKTPOHHOT0 HaBYaHHs. OJHa 3 POOIIEM TPH TOCIIHKEHHI €JIEKTPOHHOT0 HABYaHHSI OB 'SI3aHa
3 HeBHM3HaueHicTio TepmiHomorii. [To-nepie, icHye Ge3mid pi3HHX TPaKTyBaHb OHAKOBHX 3a
3BYYaHHSIM ITOHSATE, TTO-APYTe — PI3HUM 32 3ByJaHHSIM ITOHSTTSIM, HA/Ial0Th OJHAKOBE TPAKTyBaH-
HS B OMUCI IM(POBUX TexHoiorid. ChoromHi 6arato roBopsTh MPO JUCTAHIINHHE 1 BipTyasibHEe
HABYaHHS, TIPO IHTEpPHET-HABYAHHS Ta Online-TeXHOJOTi, a TAKOXX PO MOOLTbHE HABYAHHS TO-
mio. [Ipore Bci BuIle IepepaxoBaHi TEPMiHN BUPAKAKOTh, IO CBOIN CYTHOCTI, Pi3Hi aCTIEKTH eJle-
KTPOHHOTO HaBYaHHA. ToMy TepMiH «e-Learningy, MMpoKo MOMMpeHni B MPKHAPOTHOMY Hay-
KOBOMY CITUIKYBaHHI, BCE YacTiIlle 3yCTPIidaeThes 1 y mpodeciiiHoMy MCKypel HamIoi KpaiHuL.

3. THE EFFECTIVENESS OF INNOVATIVE TECHNOLOGIES IN TEACHING
FOREIGN LANGUAGE

assistant Nefedkina O.A., NAU «KhAl», Kharkiv

The current trend of world global development, competitive market relations and the so-
cial environment, the constant variability of the information field dictate the rules of the mod-
ernization of society in all fields, and education is no exception. Change amenable to the con-
tent of education and methods of teaching foreign languages. The educational process today is
impossible without including it in the information space, and consequently, for the mobile
Internet in the learning process interactive factor is included. Using the multimedia teaching
tools in the classroom involves using of multifunctional program elements and spreading in-
formation. In this regard, greater activity is observed in the learning process using interactive
test programs that provide the student can choose various modes of control knowledge. The
need to improve the information resources as a tool for learning a foreign language is charac-
terized by variability and addictive use of non-standard solutions to the problems raised. Thus,
the efficiency using of innovative technologies for learning a foreign language provides stable
formation of communicative abilities of the individual. These skills enable permanent integra-
tion into the learning process and improve the practical application of knowledge in a profes-
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sional career. The use of innovative technology provides a high-potential content of future
specialist, which in turn, will provide a high-quality entry into any competitive environment.

4. BUKOPUCTAHHS CYYACHHX KOMITIOTEPHUX TEXHOJIOTI B IIPO-
LHECI HABUAHHA MATEMATUKHN

Pynauieka T.A., 301 I-11I cryneniB — mineit ciopruBHOro npodinro Ne34, Uepkacu

Buxopucranns IKT € ogamM i3 croco0iB onTuMizalii HaBYaIEHOTO TIPOIIECY 32 PaxXyHOK
CTBOPEHHS YMOB ]ISl OpraHi3allii akTHBHOI CAMOCTIHHO HABYAITBHOI JTIsITEHOCTI, TS 3IIHCHEHHS
JepeHIiHoBaHOrO TMiIXOMy NpH HaBYaHHI MIKOIpiB. KoMmir'toTepHi TexHOMOrii Ha ypokax
MAaTeMaTUKU ITBUIIYIOTE MOTHBAIIiI0, €KOHOMJIATH Yac, IMiJICHIIIOIOTH iHTEpec IO INpeaMera,
JIO3BOJISIFOTH OLIBII €pEeKTUBHO MPOBECTH IEPEBIPKY 3HaHb, YMiHb Ta HABUYOK yJHIB. 3aCTOCY-
BanHs IKT poOuTh TpawmiiiHi ypoku MaTeMaTHKH SICKpaBUMH, HACHICHHMH, PO3BHBAE ITi3HABA-
JIGHUH 1HTepecC, aKTUBI3Ye Mi3HABANBHY AiUTGHICTE yaHIB. KoMIT I0Tep MOYKe BUKOPHCTOBYBATHCh
Ha BCIX eTarax HpoIecy HaBUaHHs, I1i/1 Jac ITOSICHEHHSI HOBOTO MaTepiaiy, 3aKpiluieHHs, TIOBTO-
PEeHHs1, KOHTPOITIO 3HaHb. DPopmary Bukoprcranss IKT npy BUBUSHHI MaTeMaTHKN: CaMOCTiHHe
HABYaHHS YUYHIB; BHKOPHCTAHHS TPEHYBAJIHGHUX NPOTrpaM; BHKOHAHHS TBOPYHX 3aBJaHb; ITO0Y-
JoBa TpadikiB; BUKOPHCTAHHS KOMIT'IOTepa ISl OOUNCIICHB; BUKOPHCTAHHS J[IarHOCTHYHHX 1
KOHTPOJTIOIOUHX MaTepialliB; BUKOPUCTaHHS iH(OPMaIiifHO-JOBIIKOBHX IIPOTPaM.

5. BUKOPHUCTAHHS IKT B CYHACHOMY HABYAJIbHO-BUXOBHOMY 3A-
KIIAAL

JHeitrera B.M., 30111 I-III cryneniB — mireit criopruBHOTo Tipodisro Ne34y, Uepkacu

SIKICTB OCBITHIX MTOCTYT € HAWBAKIIMBIIIIOK CKJIAJIOBOIO YCIINIHOT TISTTBHOCTI CY4acCHOTO
HaBYAIFHO-BUXOBHOTO 3aKIay. ToMy iCHye HEOOXiIHICTh ITOCTIIHOTO BJJOCKOHAIEHHS METO-
niB 3a0e3MedeHHs Ta YIPaBiIiHHA SKICTIO OCBITHIX mHociyr. KoMir'otepu3anisi HaB4anbHOrO
MIPOIIECY PO3TILIAETHCS K OJIMH 3 HalOUTBIN MePCIEKTHBHUX HATPSMIB i IBUIIICHHS SKOCTI
OCBiTH. BHKOpHCTAaHHS KOMIT'IOTEpHUX TPOrpaM Y IIKOJI, eeKTPOHHUX 3aC00iB HABYAIBHOTO
MIPU3HAYEHHS 3HAYHO ITi/IBUIIYIOTH SIKICTh HaBUaHH, ane npu BukopucranHi IKT B HaBuaib-
HO-BHXOBHOMY TIPOIIEC] 3aTaJIbHOOCBITHIX IIKiJI BUHUKAE PSIJT MPOOJIEM: HEJIOCTaTHE Martepia-
JIBHO — TEXHIYHe 3a0e3IeUeHHsT; HeOCTaTHEO PO3pOOJIeHI METOIMKH BUKOPHCTAHHS CyJacHHX
iHQopMaIiifHUX TEXHOJNOri HABYaHHS y HaBYAJILHOMY IIPOLECi; HEIOCTAaTHS IirOTOBKA
TefaroriyHnx Kaapis. He3Baxaroun Ha e, B CydJacHii KO HEOOXiHO 3aCTOCOBYBATH Haii-
Hoimi IKT, mst popmyBanHs iHGOpMAIiHHOI KOMITETEHTHOCT] MiJJPOCTAI0YOro ITOKOTiHHS Ta
X MOATBIIOr0 KUTTS B iHQOPMALIfHOMY CYCITiJIbCTBI.

6. HPOBJIEMHU BE3IIEKY IHOOPMALIIMHO-OCBITHEOI'O CEPEJOBUILIA

k.1.H. Bemsopin-Eppepa O.M., acn. [Tozmaskosa I'.O., acti. Mupropon LM., XHY, Xapkis

VY nmomoBizi po3riIsHYTI 0COOIMBOCTI BUKOPHUCTAHHS 3ac00iB iH(pOpManiHHO-KOMYHiKa-
LifHIX TEXHOJOTiH B cydacHiil cucremi ocBith. [IpoBemeHO aHami3 i€eBHUX 3aXOIiB MO0
3a0e3neueH s 3aXUCTy eNeKTPOHHUX OCBITHIX pecypciB Ta iH(opMaIiifHoro OcBiTHBOTO
CepeIOBHIIA B [IIJIOMY BiJ] HETaTHBHOTO BIUIMBY 3 OOKY 30BHIIIHIX 1 BHYTPIIIHIX HeOe3ned-
HUX YMHHUKIB 3 METOI0 30epekeHHsI Oe3MepepBHOr0 OE3IMEYHOr0 JOCTYITY KOPHCTYBAdiB 710
OCBITHBOTO KOHTEHTY.

7. THCTPYMEHTAJIBHI 3ACOBU PEAJIBAILII PEMTUHIOBOI'O OLHIO-
BAHHA ALJIBHOCTI HAYKOBO-TIEJAI'OI' TYHUX TTPAIIIBHUKIB YHIBEPCUTETY

Maricrpant ['aByka O.B., YTV, Uepkacu

Ha nwisixy 1o miIBUINEHHS SIKOCTI 3HAaHB 1 €()eKTHBHOCTI CHCTEMH BHIIIOI OCBITH MTOCTAE
npo0ieMa OIiHKH IpodeciifHol isUTEHOCTI KOXKHOTO BHKJIafada. [IpoBeieHHs aHaizy podoTn
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HAYKOBO-TIEJIATOTIYHOr0 TpAaIliBHAKA BUMAara€ 3aCTOCYBAaHHS BiJIOBIJTHOI METONVKH, sSKa O
BpaxoByBaJla OCOOJIMBOCTI (DYHKITIOHYBaHHS BHIIOrO HAaBYAILHOTO 3aKjiamay. MeTor JaHOl
CTaTTi € CTBOPEHHS 1HCTPYMEHTAIFHHX 3aCc00iB peaiallii pedTHHIOBOTO OIiHIOBAHHS JTisUTh-
HOCTI HayKOBO-TISarOriYHMX IIPaliBHHUKIB YHIBepCHTETY, sika Oasyerbest Ha CMS Drupal 7,
PHP, MySQL, Ta incrpymenransanx 3acobax PHP Storm, Grunt, SASS, Drush, MySQL
Workbench. TakuM YWHOM aBTOMATH30BaHO IIOPIYHE PEHTHHIOBE OIIHIOBAHHS JIisUTHHOCTI
HayKoBO-Tiearorivaux npamiBaukiB YTV 3rimHo nirouoro [NomoxeHHs

8. CHUHEPIETMUECKMU IIOIXO/ K PASBUTHIO TEOPI NHOOPMAITN

ct. ipert. Kopones C.B., ct. mpemn. Makcimosa JLA., KITA HAY, Kponusauikuit

[Ipormecc o0ydeHHs CTYIEHTOB MOXXHO pacCMaTpWBaTh KakK IUIAHOMEPHYIO Iepeiady
KBaHTOB y4eOHOW MH(OpMaIMK OT TperoaBarelis K CTyAeHTy. [loaToMy Kk mporeccy y4aeObt
MOYXHO MPUMEHUTH MOJIOKEHUST TeOprur WH(OpMaIu 1 paboThl KOMIBIOTEPHBIX ceTeil. [l
JTATEHEHINET0 TPOJIBIDKEHUS B pa3paboTKe TEOpHH MHPOPMAIUK TpeiaracTcsl MPUMEHUTH
CHHEPreTHYECKUI MOXO0, CYTh KOTOPOTO B H3YUCHUH YCIOBHU CO3JIAHUS CJIOKHBIX BBICOKO-
YIIOPSTOYCHHBIX CTPYKTYP, BBIICIICHHBIX U3 TIOTHOTO Xaoca B MaccuBax wHpopMarmu. Cpea,
B KOTOPO¥ MPOSIBIISIFOTCS CHHEpreTHIeckie 3O HEeKThI, JOKHA UMETh PsJl 0A30BBIX CBOWCTB, a
WMEHHO: OTKPBITOCTh, HETMHEHHOCTh, CTOXaCTHYHOCTb, JIOIMYCKaTh OOMEeH WH(pOpMAaImei ¢
BHelIHeH cpefoil. Takue cucTeMbl JOIKHBI MMETh HEraTHBHYIO »HTponwio. [Ipemnaraemblit
TOJTXO]] AaHAJIOTMYEH aKCHOMATHYECKOMY TTOCTPOSHHUIO TeoMeTpruu DBKIuIoM. [Ipeacrasser-
Csl, 9TO TOFOOHBIA MOAXOM OKAXKETCS TPOTYKTUBHBIM M MOXKET PacCMaTpPHBAThCs KaK HOBOE
HaTIpaBJICHHE — CHHEPTrOMH(OpMAaTHKA.

9. OCOBJIMBOCTI BHKOPHMCTAHHS CYYACHMX IH®OPMAIIMHNUX
TEXHOJIOT'TH V BUBUEHHI IHO3EMHOI MOBI

acucrent ArppistaoBa [.1., HAY «XAl», Xapkis

Cy4acHi iHpOpMaIliiiHi TEXHOIOTIT IIe HeBHYepITHE HKeperIo HOBOI iH(opMariii, sike crae
HE 3aMiHFMHUM B Pi3HUX TaTy3SX TMPAKTUYHOI JISUTHHOCTI JIFOJMHU Ta HaBYaJbHO-BUXOBHOTO
mporiecy. 3 METOI0 OUTBIT epEKTUBHOIO BHKOPHCTAHHS Yacy MPOTSATOM 3aHSTh, & TAKOXK TIifl-
BHIIICHHST MOTHBAIIIT CTY/ICHTIB JI0 HABYAHHS MPUHITUIIOBO 3MiHEHA POJIb BUKIIAa4ya, Ha SKOro
MOKJIaJICHO (PYHKIIIT KOHCYJIBTYBaHHS. BUKOpHCTaHHS HOBUX 1H(QOPMAIIIHHUX TEXHOJOTIH B
HaBYaHHI CTBOPIOE JTOJATKOBI MOYKJIMBOCTI BHBYAaTH HA SKICHO HOBOMY PiBHI MOBHI Ta 3arajb-
HOOCBITHI JUCIUIUTIHH, A€ 3MOTY TIOCHJIMTH KOHTEKCTHICTh KOMYHIKaTHBHOI TiroToBKU. [le
TakoX Tependadae BUBUCHHS BIUTMBY CIIOCOOIB TOAAHHS iH(OpMAIll Ha TPOIEC 3aCBOEHHS
HaBYAIBHOT'O MaTepiary, HallOBHEHHS IPOIECY HaBYAHHS eIeMEHTaMH JUIOBOI TPH, po3po0-
JICHHSI METOJIMYHUX PEKOMEH/IAIliH, TeCTiB TOmo. MyIETUMETIHI TEXHOIOTIl 3a0e3MeYyroTh
IHTErpyBaHHS Y IPOIleC BUBUYSHHS IHO3EMHOI MOBH METOJY Bizyalli3allii, [0 CIIPHSIE SKiCHOMY
3aCBOEHHIO OUTBIIOrO 00CsTy iH(popMarii. 3aBiaHHs BUKIAaua TOJSTaEe y ToMY, 1100 3 Haii-
OLTBITIM €()eKTOM CTUMYITFOBATH PO3BUTOK 3HAHH Y BUBUCHHI 1HO3EMHHX MOB CTY/ICHTIB BH-
[MX HABYAIBbHHX 3aKJIa/IiB Y KpaiHu.

10. AKMEOJIOTMUECKUI ITOAXO/ K OLEHKE YPOBHS CPOPMUPOBAHHO
WHOOPMALIMOHHO-KOMMYHUKALIMOHHOM KOMITETEHTHOCTH CTYJEHTA

k.T.H. goi1. Kupsac B.A., XI'Y «HY A», XapbkoB

AKMEOJIOTHYEeCKII TTOXOX K ONEHKE YPOBHS C(HOPMHUPOBAHHON WH(POPMAIIOHHO-
KOMMYHHUKAITIOHHOH KOMITETEHTHOCTH CTYJIEHTa HaMH paccMaTpHBaeTcsl Ha mpumepe Oyimy-
myx pedepeHTOB-TIePEBOAINKOB, TIOITOTOBKA KOTOPHIX OCYIIECTBIISIETCS! COTTIACHO aBTOPCKON
HHTETPUPOBAHHOM IporpaMMe HelpepbIBHOI nH(opManroHHOH moaroToBku B XI'Y «HYA»
(axMeoorust — 3T0 KOMIUIEKCHasI HayKa, M3ydJaromiasi BEpIIMHBI IPodecCHOHaIBHOro MacTep-
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CcTBa B pa3nuuHbIX cdepax mpodeccnonambHON aesTenpHOCTH). [log wWHGpOpMaIMOHHO-
KOMMYHUKAIIMOHHONW KOMTIETEHTHOCTBIO Yallle BCEro IMOHUMAIOT CIIOCOOHOCTH HCIONB30BaTh
UKT mnst noctyna x nHGOpMAIUH, e€ TIONCKa, OpraHu3aiii, 00pabOTKH, OIICHKH, a TaKKe e
pa3paboTKH U Tiepeiadu, KOTopasi JOCTaTOUHA JIJIsl TOrO, YTOOBI YCIICIITHO KUTh U TPYUTHCS B
npodeccnoHaTbHON 00IaCTH B YCIOBHUSIX HH(OPMAIMOHHOTO OOIIECTBA, B YCIOBHUSIX 3KOHO-
MUKW, KOTOpas OCHOBaHA Ha 3HaHMsX. KOMITETEHIHI — 3TO CIIOCOOHOCTh MPUMEHSTH TMOITY-
YEeHHBIC Y3KOHAINPABJICHHBIC 3HAHUS U YMCHUSI Ha MPAKTHKE, B TIOBCEIHEBHOW YKHU3HU JIJIS pe-
MICHUS] TEOPETHIECKUX W TPAKTUYECKHX 331ad. [1oHATHE ke KOMIIETEHTHOCTH COZICPKHT HE
TOJILKO KOTHUTHUBHYIO M OIEPAIlHOHATLHO-TEXHOIOTMYECKYI0, HO U MOTHBAI[HOHHYIO, 3THYC-
CKYIO, COIMAIBHYIO H TTOBEJIEHUECKYIO COCTABIISIONIHE.

Jliist ipoBeIeHNsT KONMYECTBEHHOTO OICHUBAHUS YPOBHS CHOPMUPOBAHHOCTH KOMIIC-
TEHTHOCTH HCTIONB3YETCS KBAJIMMETPHICCKUN aHAJN3, MO3BOJSIFONINI ONpPEICTUTh WHTETPH-
poBaHHBIN K03 dunment ypoBHs chopmupoBanHocTn MKK  Oymymux pedepeHToB-
MEPEBOTINKOB. B KauecTBe pe3yabTaToB pa3BUTHs KOIHUTUBHO-IESTEIILHOCTHON COCTaBIISFO-
et KK MoryT OBITh B3SITHI HTOTOBBIE OICHKH CTY/ICHTA 110 M3YYCHHBIM HH(OPMAIHOHHBIM
mucrmrHaM. s onpenenenust copMupoBaHHOH ymaHOCTHON KommoHeHTs! KK Oymy-
X CHEIMAINCTOB HCIIONB3YIOTCOS CIIEAYIONINE SMIMPUUECKHE METOABl HCCIIeIOBAHMS:
HaOmonenme, Oecesla, aHKETUPOBAHKE, aHAIN3 OTYETOB CTYAEHTOB IO NPOM3BOJICTBEHHON
npakTrke 1 ap. KoapduimeHTsl, Xxapakrepusyromnme copMHUPOBAHHOCTh OTICITHHBIX COCTAB-
nstrorux KK (BeIzieTIeHHBIE B TOCYIaPCTBEHHOM CTaHIAPTe W PabOTONATEeNIIMHU, IIEHHOCTHO-
MOTHBAITHOHHBIE M PE(PICKCUBHO-IPOSKTUPOBOYHEIC) OINPEIEISIOTC KaK OTHOIICHUE YHCia
KOMITCTEHIIMH, OCBOCHHBIX CTYJICHTOM K OOIIEMY YHCITy KOMITCTCHITUA Ka)JIOH COCTaBIISFO-
meit UKK. MetomoM 3kcrepTHOH OIEHKH ONpEIENeTCsl BECOBOM KOAP(UITHEHT KaKI0H U3
BhIJIeNIeHHBIX cocTapistonmx MKK. W B urore ompenensercs HHTETPUPOBAHHBIN KO3 HITH-
€HT, XapaKTepr3yronmid ypoBeHb chopmupoBanHoctd MKK Oymymiero cnenumanucra (Hampu-
Mep, TOJTB30BaTETbCKHUIA, TEXHONIOr MICSCKHUN MITH TPO(eCCHOHABHBII).

11. BIUIMB MACKYBAHHS 3BYKOBUX CUTI'HAJIIB HA PIBEHb 3ACBOE€HHS
HABYAJIBHOI'O MATEPIAJTY

J.T.H. jorl. [TaBnenko M.A., k.T.H. jot1. OcieBcekuii C.B., Heemisia O .10., XHYTIC, Xapkis

B cydacHiii mpakTuIli BHKIQJaHHA HAaBYANBPHHX JUCIUIUIIH IIHPOKE 3aCTOCYBAHHS
3HAWIUTN 3aCO0M aylioBi3yaIbHOTO TOJaHHS HaBYaIEHOI iH(popmartii. [Topsin 3 Ge3mepedHo
CYTTEBUMHU TIepeBaraMy 3aCTOCYBaHHS 3ac0o0iB MOAAHHS aylioBi3yabHOI iHpopManii BHHUKae
CYTTEBUI HEJIOMIK, 110 BIUTMBAE HA PiBEHb 3aCBOEHHS HABUAIHLHOIO MaTepiany. B cyuacHoMy
HayKOBOMY CBITi BiH OTpHUMaB Ha3BY — MaCKyBaHHS 3BYKOBHX CHT'HaliB. T0OTO, pH offHOYAC-
Hilf Aif Ha CITyX JTBOX 3BYKIB OZIMH 3 HUX MOXKE HE POCITYXOBYBaTHCH Ha (hoHI iHIIOro (HaIpH-
KJiaJl, KOMEHTap BHKIaJada Ha (OHI 3BYKOBOTO CHUTHANY iH(OpMAIli, IO JEMOHCTPYETHCS).
JIns HaBeZeHOro TMPHKIIAy MOXKHA CTBEPIPKYBATH, IO MA€ MicIle MAaCKyBaHHS 4HCTHM (o-
HoM. To0TO, SIKIIIO YacTOTa TOHY 3ByKOBOT'O CHTHAITY JIOPIBHIOE TIO/BIHHIH, TIOTPiiHIN Ta BHIIE
9acToTi (POHOBOrO TOHY, TO y IIMPOKOMY JAialia3oHi YyTHOCTI BHHUKAIOTh OWTTS, SIKi TIPOSIB-
JISIFOTBCS y BUTILSI TIPOBANIB Ha rpadikax KpHBHX MacKyBaHHS. L{i OWTTS BUHMKAIOTH depes
HETIHIHHICTD CITyXy 1 € TUM TOMITHIII, YUM OUTBIINM € piBeHb ()OHOBOT'O TOHY, IO CYTTEBO
BIUTHBA€ Ha 3aCBOEHHS HABYAITLHOIO Marepiairy.

12. IHHOBAIIIl B CUCTEMI BUIIOI BICLKOBOI OCBITU: ITEPCIIEKTUBU
PO3BUTKY

K.T.H. AnmimmieB A.M., k.¢inon.u. [lerpopa JI.O., XHYTIC, Xapkis

CpOroJIHI SIK HIKOJIM yBara BCHOTO CYCILTBCTBA MPHUKyTa 110 30poiHnx Cuin YkpaiHu.
Apke BoeHHI i Ha CXofi IMoKa3any, HACKUTBKN BaXKIIMBa POJIb BIHCHKOBUX y JeprkaBi. Tomy
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BHHUKAE 1TOTpeda y TBOPUOMY TIONITYKY T BUKOPHUCTaHHI HAalOLIbIT epeKTHBHIX CHCTEM, TeX-
HOJIOTiH, OpraHizamiifiHuX (popM, METOMK ITi ITOTOBKH BIHCHKOBHX (paxiBIiB 3 BHCOKIM PiBHEM
npodecionanizamy. [Iporec e 3MiHCHIOETECS HE MPOCTO, a/pKe BiH BHMarae HOBHX (OpM
oprauizarii i pyHKIIOHyBaHHS BUIIMX BIMCHKOBHX HABYAIBHUX 3aKJIaJ(iB, MOCHJICHHS iHHOBA-
LIfHOr0 TOTEHIliATy HABYAJIBHUX IPOrpaM, METOAIB BHKJIAJAHHS, HOTIHONCHHS HAyKOBOL
CKJIQJIOBOI B OCBITHBOMY IIpoIieci. 3a TAKNX YMOB BHII[a BiiCEKOBA OCBiTa MOTpe0ye CydacHOl
reHeparii HayKOBO-TIeJarOTYHUX KaJpiB, SIKi MOXKYTh CaMOCTII{HO NPHHMATH BiJIIOBITAIbHI
pIIlICHHS B cHTYaIlii BHOOPY, MPOrHO3YBATH X MOMJIMBI HACITIIKH, IO 3/IaTHI JIO CIIBPOOITHU-
ITBA 1 SAKUM NPHUTaMaHHA MOOUIBHICTB, AWHAMI3M, KOHCTPYKTHBHICTb, PO3BHHEHE MOUYTTS
BIZINTOBI TATGHOCTI 32 OO KpaiHu. He MeHm akTyasbHOIO € TpoGieMa OCBITHBOTO MEHE K-
MEHTY Ha PiBHI BHIIOTO BifiCHKOBOI'0 HABYATHHOTO 3aKIIATy. 33 UIs IIOTO MOTPiIOHO HE JIHIIS
3aCTOCOBYBATH HAIKpaIlui TOCBIJ KepiBHUITBA KadenpaMu i (akyIbTeTaMH BITUM3HSIHIX
3aKNIa/iB, ajle i MPOBIHUX YHIBEpCHUTETiB €BPOIH, CBIiTY. [HIIMM, HEe MEHII BayKITMBHM BEKTO-
pOM € 30LIBIICHHS HAyKOBO-TIPAKTUYHHUX KOH(EepeHMid, GpopyMiB, ski 30MpalOTh yJeHHX i
MIPaKTHKIB U OOrOBOPEHHS aKTyaJIbHUX IPOOIeM BilicbKoBOi OCBiTH. IlpH 11boMy BaKITHMBO
CITyXaTH 1 JyMKH KypCaHTIB Ta CTYAEHTIB, IT03asK BiJl IXHBOI HeOalIy»KOCTi, CMUTMBOCTI JTy-
MOK, TBOPYOT'O 3aMaly ChOTOJTHI 3aJICKHUTh MaiiOyTHE CHCTEMH BUIIOI BificChKOBOI OcBiTH. OT-
e, TOJIOBHE — TIePEOCMHUCIIHTH JIOMIHAHTH {HHOBAI[IHHNX MEPETBOPEHb B CUCTEMI BiHCHKOBOI
ocBiTH: peopma He 331 peopMu, a pedopMa 3a /IS MiIBUICHHS PIBHS SKOCTI BIfiCBKOBOT
OCBiTH, ska 0 3a0e3reurna BUCOKUH piBEeHb MPodecioHalti3My BiHCHKOBOTO (haxiBIl.

13. PASPABOTKA WEB-IIPWJIOXEHHUS IS PACIIPEJEJIEHUS YUYEBHOM
HAT'PY3KH ITPEITOJABATEJIEIA

k.T.H. bermokons 10.A., crynent ['anromkrHa S1.B., HAY «XAW», Xapbko

Pacrnipenienenne yaeOHOM Harpy3KH MeX Iy MPeTofaBaTe sIMK KadeIphl SBISETCS OJJHON
W3 OTBETCTBEHHBIX, CIIOXKHBIX, TPYIOEMKHX M IUIOXO (OpMAIM3YeMBIX 3a]ad, pelIaeMbIX Ha
JTane IMOArOTOBKH Y4eOHOro Iporiecca B By3e. AKTYaJbHOH SIBIISIETCS 3aja4a MPOSKTHPOBA-
HUSL apXUTEKTYpPBI 1 pa3paOOTKN aBTOMaTH3MPOBAaHHOM CHCTEMBI, IpeIHa3HaYEeHHOH JUIs pac-
TIpesieTeHnst yaeOHOH Harpy3ku KadeIpsl IO TPeToJaBaTessiM C YIeTOM HX KBATH(HUKAIAA 1
HOPM BpeMEHH JUIS IUIAaHHPOBAHMS M ydeTa paboThl HAaydHO-TIEJar OrMIeCKUX pPaOOTHHKOB.
IMocTpoeHa mMaTemaTHdeckast MOJENb, YIUTHIBAIONIAsl OCHOBHBEIE acleKThl padoTsl Kadenpsl.
Ha ee ocHOBe pa3paboTaH alrOpuTM pacipeeneHus] Harpy3KH, OCHOBaHHBIH Ha BBIOOpE Hau-
JIy4IIeTO BapHUaHTa paclpeseNIeHHs] i3 MHOKECTBA IOMYCTHMEBIX ITyTeM HX cpaBHeHHs. Co3na-
HA PENSIMOHHAS CXeMa, TTO3BOJISIONIAst 00eCeYnTh dSPPEKTUBHBIN KOHTPOIL HaJl KOPPEKTHO-
CTBIO BBE/ICHHBIX JJAHHBIX U CO3/IaBaTh UTOTOBBIE OTYETHI JUIS KAXKIOT0 Mpernoaasaresst. Pa6o-
Tasi B YEJIOBEKO-MAIIHHOM PEXHMe, MPITIOKEHNE MpeycCMaTpUBaeT BO3MOXKHOCTE KOPPEeK-
THPOBKH OKOHYATEIFHOI0 BApHAHTa JIVILY, TPUHAMAIONIEMY PEIlIeHHE.

14. CO3OAHUE OBYYAIOUIETI'O BEB-KBECTA JJIsI IHKOJIBHUKOB B PAM-
KAX AIMTALIMOHHOM IIPOIPAMMBI 110 IIOCTYIUIEHUIO B BBICILIME YYEB-
HBIE 3ABEJIEH A

accucrent ['ersmanckas A.1O., crynent Kobpucosa E.C., HAY «XAW», XapskoB

JI71st TOBBIIICHHSI MOTHBAIIMHK LIKOJBHUKOB TIOCTYIAaTh Ha Kadenpy HHPOPMAIHOHHBIX
ynpaeistromux cucreM (IYC), mpu MPOBEACHHN ariTalMOHHONW paboThI C HCIIONB30BAHHEM
METOZIOB NPOOJIEMHOr0 OOy4eHHMs TpeuiaracTcsi Co3IaTh OOydaromuii BeO-KBECT, KOTOPBI
OyZeT UCIOB30BATHCS MIPH TPOBEICHUH THEH OTKPBITHIX JIBEPEH M MPAKTHKH IIKOJIBHUKOB Ha
kapenpe UYC. 1yt 5TOro mpom3BeieHbI: 0030p W aHAIM3 CYIIECTBYIOIUX 00yJaronmX BeO-
KBECTOB; c)OPMHUPOBAH CIICHAPHUii 1 TIPOrpaMMa IPOBE/ICHHUSI THEI OTKPBITHIX JABEpEi U Mpak-
THKH [IKOIBHUKOB Ha Kadenpe Y C; npeyioxkeH METOI U TEXHOJIOTUsI CO3aHMsI 00YJatOIHX
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Be0-KBECTOB; pa3paboTaHa CTPYKTypa OOyJaromiero BeO-KBecTa Uil MIKOIBHUKOB; MPOCKTH-
poBaHa CTPyKTypa 0a3bl JaHHBIX BeO-KBECTa; pa3paboTaHa METOMUKA pabOTHI CO IIKOIhHIKA-
MH; pa3paboTaHbl 3aJaHus Ul BeO-KBecTa; co3laH uHTepdeiic U peaan3oBaH CUEHAPHI Wis
IIKOJILHUKOB B PaMKax aruTalldOHHON nporpaMmMsl kKadeapsl Y C; mpoBeieHO TeCTHpOBaHHE
oOyudarorero BeO-kBecTa Ha THe OTKphITHIX aBepeit HAY «X AWy xadenpsr 1Y C; mpoanamm-
3UPOBAHBI PE3YIIBTATHl PAOOTHI IKOJIBHUKOB C O0YYAIOIIUM BeO-KBECTOM.

15. PASPABOTKA ITOJICUCTEMbI ®OPMUPOBAHMS TECTOBBIX 3AJAHUIA
JJIS TTIOAT OTOBKMY LIKOJIBHUKOB C YUETOM YPOBHS 3HAHUI

n.1.H. mpodp. Maneesa O.B., maructpant Myxuna 10.B., HAY «XAW», XappkoB

Ha ¢one nadopmaTnzanmm cucreMsl 00pa3oBaHHs, pacCpOCTPAHEHHs TUCTAaHIIHOHHOTO
OOy4JeHUsI, Pa3BUTHS TEXHOJIOTMH YIIPABICHHS NEPCOHATIOM, aKTyaJbHOH SBIISETCS 3ajada
Pa3paboTKH aBTOMAaTHM3UPOBAHHBIX WH(OPMAIIHOHHBIX CHCTEM, TO3BOJISIOMINX OOBEKTHBHO U
OBICTPO OIIEHMBATH 3HAHWS, YMEHHS M HaBBIKH 00ydaeMbIX. VIcXozs ¢ aHanm3a METO/I0B Ompe-
JICTICHUsI YPOBHSI MO/ITOTOBKH IIKOJIBHUKOB U CYIIECTBYIOLINX aHAJIOIOB MOKHO CIEJIaTh BbI-
BOJ, UTO JUISl JOCTIKEHUSI peanbHoro ddexra nmpu nposepke 3HaHHI HeoOXoxnMo obecrie-
YUTh ABTOMATHYECKYIO aJanTalio K IMPOIEcCy TECTUPOBAHUS MO psay mapaMerpos. [Ipm
9TOM OCHOBHBIMH PEIIaeMBIMH 3a/IadaMH JIOJDKHBI CTaTh: IIPOBEACHNE KIIaCCH(HKAIINH TECTO-
BBIX 33JaHUH (TI0 MPOrpaMMHIPOBAHMIO) C YIETOM YPOBHS CIIOKHOCTH, ()OPMHUPOBAHHE CHCTE-
MBI KPUTEpPHEB JUIs OLCHUBAHUS YPOBHS MOATOTOBKH IIKOIBHUKOB, MIOCTPOCHHE KOHIIETITY-
aIBPHON MOJeNH 3a1aun (POPMHUPOBAHUS TecTa W pa3paboTKa aJropuTMa OLEHKH CIIOCOOHO-
creil mkonpHKUKOB. CrcreMa OyeT npeqHa3HaveHa Ul afanTaliy IUCTaHIMOHHOTO 00yyJe-
HUSL K YPOBHIO 3HAHMI IIKOJBHUKA, YTO BEITOHO OTJIMYAET €€ OT MHOXKECTBA APYIHX CHCTEM
JTIUCTaHITMOHHOTO O0yJEHHSI.

16. MOAEJINPOBAHUE W VYIIPABJIEHUE TPAEKTOPUSIMU OBYUEHUSA
CTYAEHTOB B OBJIAYHOM CEPBUCE

k.1T.H. 7011, [Tpoxopos O.B., marucrpant Ilenexos C.M., HAY «XAIN», XaprkoB

Konnermwst porieccHoro yrmpasienust Business Process Management (BPM) st By3a,
MPUBOJTUT K PACCMOTPEHHIO OM3HEC-TIPOLIECCOB, €r0 OCHOBHBIX KOHTYPOB, 4 HIMEHHO, YIIpaBJic-
HUsI Y4eOHBIM TPOLIECCOM, HAYYHO-HCCIIEIOBATENBCKON AESTEIFHOCTHI0, (PUHAHCOBOW M a/IMH-
HHCTPaTHBHO-XO3SIHICTBEHHOI JIESITENIFHOCTBIO, KaK 0COOBIX PECYPCOB, HEMPEPHIBHO aIalTHpye-
MBIX K MOCTOSIHHBIM H3MEHEHHUSIM B COOTBETCTBUM C COBPEMEHHBIMH CTaHIApTamMu Tpodeccro-
HAJIBHOr0 00Opa3oBaHMsl U TPeOOBaHMSMU phIHKA TpyAa. [IpyH 3TOM MPOMCXOAUT HHTETPALis
JTaHHBIX, PUIOKECHUIT 1 JIIOEH Yepe3 eluHble Ou3Hec-porecchl. Ha mepsblii IUTaH BBIXOIAT
3a/1auM MOJICTTUPOBAHHST OM3HEC-TPOLIECCOB C HCIONB30BaHIEM (pOPMATIbHBIX HOTALWH, HCTIONb-
30BaHMs TIPOrPAMMHOTO 00ECTICUCHHS MOJIC/IMPOBAHMS, CUMYJISIIMKA, MOHATOPHHTA U aHAIIH3a
omsHec-nporeccoB. CeromHs akIeHThl CMenIaroTest ¢ 00sraHoro workflow B cropoHy 3¢ dexTus-
HOCTH OWM3Heca — MPO3pavHOCTH W W3MepseMocTH, a Tarke ¢ middleware-cucreM B cropoHy
cloud- cucrem. B pabore ocobast ponb oTBOIHTCS (hopMaTHB3aIMK U UCTIONTHEHHUIO 00pa30BaTellb-
HBIX TPaeKTOPHIA CTY/ICHTOB B BHJIE MTOCJICIOBATEILHOCTH H3y4aeMbIX JIUCIMILIHH.

17. PASPABOTKA MH®OPMAITMOHHO-AHAJIMTUYECKOM CUCTEMBI VUE-
TA 11 KOHTPOJIA JUTIJIOMHOI'O TTPOEKTUPOBAHUVA HA KA®EJIPE

k.T.H. Comstruk T.H., crynent [kumna A.A., HAY «XAW», XappkoB

Jlokyiaa moCBsIIIeH aBTOMAaTH3alluK y4eTa U KOHTPOJISl TUIIOMHOT'O ITPOEKTHUPOBAHUS B
BBICIIIEM YUeOHOM 3aBEJICHHH B TCUCHUE BCETO TIEPHUO/Ia HATIMCAHUS JUIUTOMHOM paboThl. Omn-
peneneHsl 0COOCHHOCTH JIUTUTOMHOTO MIPOSKTHPOBAHMS U TIPOOJIEMBI aBTOMATH3AIINH €T0 yde-
Ta. McemenoBal JOKyMEHTOOOOPOT, COMPOBOKIAIONINN JUIIOMHOE TIPOEKTHpOBaHue. Pa3pa-
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0O0TaHa apXHUTEKTypa M CTPYKTypa PacrpeieieHHOW HHPOpMAIMOHHON crucTeMbl. KoHmenTy-
aJbHOEC W JIATJIOTHYECKOE MPOCKTHPOBAHUE 0a3bl JaHHBIX PEAM30BAHO C HCIIOIB30BAHHEM
texnonorun .NET u MsSQLServer. Pazpaborka nanHOH WH)OPMAIMOHHON CHCTEMBI TIO3BO-
JIUT YIY4IIUTh CHCTEMY XpaHEHUS JUTUTOMHBIX pabot B BY3e; yiaydmmrs g0cTyn K pe3yibTa-
TaM JUITIOMHOT'O TPOSKTUPOBAHMSA W WX aHAIUTHYECKYI0 00pabOTKy; aBTOMATH3HUPOBATH
(hopMIpPOBaHHE COOTBETCTBYIONIEH OTYETHOCTH.

NMIACEKUIA 1.2. BE3NEKA ®YHKLIOHYBAHHA
TENEKOMYHIKAUIMHUX CUCTEM TA MEPEX

1. CHHTE3 OBEPHEHUX OIIEPALIII1 PO3IIMPEHOI'O MATPUYHOI'O KPUII-
TOI'PA®IYHOI'O [TIEPETBOPEHH

K.T.H. fo1t. babenko B.I'., Crabernpka T.A., YATY, Yepkacu

B nomosini mpencraBneHi pe3ynbTaTH OCIIUKEHHS HEBHUPOIKEHHX TPHPO3PSIHIX
orepamiii po3mMpeHoro MaTpuaHoro kpunrorpaditaoro nepersopenss (PMKII) ra ocHOBI
3aMiHM OJHI€], IBOX Ta TPHOX eeMeHTapHUX (QyHKuid. Ha oCHOBI BHSBIEHHX B iX MOIEISIX
MoOyIOBM 3aKOHOMIpHOCTEH 3aIlpONOHOBaHI IpaBWiIa CHHTE3y OOepHEHOI omeparii s
KOXXHO{ 3 OTPUMaHMX HEBHUPOMKEHNX Tpupo3psaaux oneparii PMKII indopmarii, mo 6a-
3y€ThCsl HA BUKOPHUCTAHHI NTPaBUJIa CHHTE3Y JOMOBHEHHS eJIeMeHTapHoi QyHKIIT o0epHEHOT
onepanii PMKII. HaBeneno maremariyne oOTpyHTYBAHHS IJIs TOBEACHHS iCTHHHOCTI ITpa-
BHJIa CHHTE3y o0epHeHHX Tpupo3psaaux onepariii PMKII, mo chopmynboBaHO y BUIIISA
TeopeMu. 3IiHCHEHO MepeBipKy 3aCTOCYBaHHS C(hOPMYIBOBAHOI TEOPEMH I KOHKPETHHX
Mogzeneit onepartiii PMKII, mo miarBepamio ii KopekTHiCTh. Bukopucranus naHoi TeopemMun
HaJla€ MOXKJIMBICTE C(HOPMYITIOBATH IPABHIA CHHTE3y OOEPHEHHX TPUPO3PSIHMX omepamiit
PMKII n-i po3pstqHOCTi, 10, B CBOIO YEPry, MOXKYTh 3HAHTH CBOE MPAKTHIHE 3aCTOCYBAHHS
IpH PO3poOIIi MPOrpaMHO-arapaTHIX 3ac00iB JIIS CHCTEM 3aXHCTy iHpOpMaIrii.

2. VHI®IKALS OIMCY OITEPALIIA KPUIITOIPA®IYHOI'O [IEPETBOPEHHS

acmipasT bpeyc P.B., UATY, Yepkacu

OpHi€I0 3 MEPCIIEKTHB HANPSAMKY PO3BUTKY KOMIT IOT€PHOI KpunTorpadii € IuckpeTHi
enemMeHTapHi (QyHKIii — onepamnii KpuUnTorpagiyHOro IMEepPeTBOPEHHS Ha OCBHOBI OYIEBHX
¢ynakii. Ha choromHinmHil JeHs JOCTIKEHO Omepariii MaTpUIHOTO MIEPETBOPEHHS, Iepec-
TaHOBKH Ta iH. [IpoTte icHye minmii psn GyHKUiH, sSKi SABISIOTHCS HemocmipkeHnMu. CKiaf-
HICTh TIOJISITa€ B TOMY, IIO HE 3HAMIIEHO €IMHOrO OINCY ONeparii IMpsMUX Ta 0OepHEHHX
MIepeTBOPEHb. 3alpOIIOHOBAHO BUKOPHCTAHHS JIMCKpeTHO-anredpaiunoi ¢hopMynu OyneBrx
¢yHKLIiH. BapiaTHBHICTE IIpeACTaBICHHS SKOI O3BOJISIE OIHMCYBATH olepamnii KpurTorpadi-
YHOTO NTEPETBOPEHHSI HE3aIEKHO BiJI MPUHAIEKHOCTI IO OKPEMHX MaTeMaTHIHUX TPYIL.

3. BUKOPHCTAHHS I'PAGIYHOIO IIPEJCTABJIEHHS OIEPALIA 1JI51 BU-
SABJIEHHS iX B3AEMO3B’SI3KIB B MOJIEJISIX OIEPALIA KPUIITOIPAGIYHOIO
IMEPETBOPEHH:

acucrent Jlaga H.B., YTV, Yepkacu

B nmomoBii mpeacTaBieHi pe3yabTaTH JOCIIIKCHHS B3a€MO3B’ SI3KIB MiXk OIeparlisMu,
1110 3aCTOCOBYIOTHCS JUTS KPUIITOrpaigHOro IIEPETBOPEHHS Ha OCHOBI MAaTPHIHUX MOJIETIeH.
BusBneno, mo onepanii XxapakTepHu3yOThCs MUKIITHICTIO Ta MOPSAKOM CITiTyBaHHS, TOMY
X MOXIIMBO MPEICTABUTH 32 JIOTIOMOT'OI0 Teopii rpadiB y BUIIIAAI Opi€HTOBAHOHOTO IICEB-
norpada, 10 BUMIIAIAE STK MHOXKHMHA TOUOK (€I€MEHTIB) IUIONIMHY (BEPILIHH, MPEICTABICHNX
MaTPUYHAMHU aITOPUTMAaMH KpUNTOrpadidHOro MEepeTBOPEHH:), 3’ €IHAHHX MK CO00I0
niHisiMu (pedpamu). OpieHTOBaHI NceBaorpadu Kpunrorpadidanx nepeTBopeHs, HodymoBa-
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Hi Ha OCHOBI PE3yJbTaTiB JOCIIKEHHS MaTPUIHUX AITOPHTMIB 3 BHKOPHCTAHHIM TPYIH
BHOpaHUX oOIlepalliii, TafoTh 3MOTY B3a€MOY3TOJHUTH Ta Bi3yalli3yBaTH B3a€MO3B’SI3KH MiXK
anropuTMaMu Ta omnepanisMu. Kpim Toro nobymnoBanuii rpad 103BOIHMB MOEJHATH B €NHO-
MY Bi3yaJbHOMY IPOCTOpPI OTPHUMaHI IUKIH KPHITONEPETBOPEHb, 1€ TOCII/KEHI MOHOITHK-
JIM TIpEJICTaBJICH] MeTJISIMH, TTOJBIHHI IIMKIN KPUITONEPETBOPEHHS — OPiIEHTOBAaHUMHU Ped-
paMu, a MOTPIHHI — KPaTHUMH (TTapajieTbHIMH) Opi€HTOBAaHUMH peGpaMu.

4. CITIOCIb 3ABE3IEYEHHS TAPAHTOBAHOI TIEPEJAUI KJIIOUOBOI'O
EJIEMEHTY KOHTEMHEPA

K.T.H. joi. Jlancekux €.B., YATY; 3axxoma B.M., UIITb HYII3 Ykpainu, Uepkacu

B nomoBini mpeacTaBieHi pe3yinbTaTH PO3pOOKH METOLY NPHXOBYBaHHS iH(popMariii
Ha OCHOBI KJTFOYOBOT'O €JIEMEHTY KOHTeHHepa Ta o0ynoBH (OopMaIbHOI MOJETIi CTEeTaHOCH-
CTeMH JUISl HOr0 BHKOPHCTAHHS. BHSBIEHO, 110 OCHOBHMM HEIONIKOM PO3pOo0JIeHO] crera-
HOCHCTEMH € 3aJIeXKHICTh OTpHMaHHs iH(OpMaIli Bif KIIOYOBOIO €JIEMEHTY CTEraHOKOH-
TelHepy, AKUil BU3HAYa€ aIrOpUTM IPHUXOBYBAHHS iH(pOpMaii, a 3HAYHUTH i 11 OTpUMaHHS.
[Tommika B KIIFOYOBOMY €JIEMEHTI MPU3BeJIe 10 BUKOPHUCTAHHS IHIIOrO aJrOPUTMY OTPUMaH-
Hs iH(opmaii i sk Hacnigok 1o 1 BrpatH. [lokasaHo, mo ms 3a0e3nedeHHst HaaiitHOCTI Tepe-
Jladi KITF0YOBOTO €IEMEHTY Ta i IBUIICHHS HaIIHHOCTI BU3HAYCHHS €JIEMEHTIB MTOBIIOMJICHHS
B KOHTCHHepi HEOOXiHO BHKOPHCTOBYBAaTH 3aBaJlOCTiiike KomyBaHHS. Jls 3a0e3medeHHs
rapaHTOBAHOI Iepe/iadi KITI0Y0BOro eIeMeHTY KOHTelHepa HeoOXiTHO 3aCTOCOBYBATH METON
BHTIPABJICHHS TOMIJIOK KJTFOYOBOTO €JIeMEHTa Ha OCHOBI BBEJICHHS Ha UIMIIKOBOCTI. J{st miz-
BHII[EHHS JTOCTOBIPHOCTI BHOKPEMIICHHS ITOBIOMIICHHS 31 CTETOKOHTEHHepa JOLIIEHO BHKO-
PHUCTOBYBATH KOJM KOHTPOJIIOIOUI TIOMIJIKH JUTSl TOOYIOBH KOZIEPIiB CTETOCUCTEMH.

5. JOCHIIKEHHA METOMAIB 3ABE3IIEYEHHS JAOCTOBIPHOCTI IH®OP-
MAIIII B XMAPHUX CXOBHUIIAX

k.T.H. fot1. Jlaacekux €.B., I'mosa B.O., YITY, Yepkacu

JIomoBiiL IPHUCBSYEHA JTOCITIIDKEHHIO METOIIB 3a0e3MeUeH s IOCTOBIPHOCTI iHpopMarIii B
XMapHUX cxoBHIaX. [loka3aHO HEOOXITHICTH JOCIIDKEHHSI CIIOCOOIB Mepesiadi TaHuX, Y TOMY
qucITi GaraTOKaHAIBHOIL, 3 PI3HUMH aITOpPHTMaMH MIH(PYBaHHS (CHMETPIIHAM, aCHMETPIIHHM,
roMoMop¢hHIM). J{0CHIiDKEHO BIUIMB METOMY MONEPEAHbOr0 HAJAIITYBAHHS KpUIITOrpadidHol
IH(PACTPYKTYpH, KU BiAPI3HAETHCS aHAIII30M JTOBXUH KITFOUIB 1 CKJIAJIOBIX YaCTHH KITFOUiB Ha
BXO/Iax 1 BUXO/axX KpunrorpadiqHnx KOMITOHEHTIB. J{ociiDkeHo croci6 3axumeHoi 6araTokaHa-
JIBHOI TIepeadi JaHuX U CHMETPUYHUX alrOpPUTMIB MIM(PYBAaHHS, SIKHI BiPi3HAETHCS BUKO-
PHCTaHHAM KITIOYIB Pi3HOI JTOBKHMHHM JUIS PI3HMX KaHAJIB Tepenadi JaHux. PosrisHyTo croci
nepenadi JaHWX U aCHMETPHUYHOro anropurMmy nmdpysanas RSA. JlomaTtkoBo posrisiHyTO
croci6 (opMyBaHHS KITIOUIB TSl TOMOMOP(HHOTO MH(pPYBAHHSL, SKHI BIIPI3HAECTECS MOIH(IKO-
BAHOIO TIPOLIE/TyPOIO TeHePYBaHHS KITF0Ua.

6. JOCIDKEHHS METOJIIB 3ABECTIEUEHHS 3AXVCTY THOOPMAIII KO-
PUCTYBAYA B «XMAPAX»

cr. Buki. Kapaners A.P., maricrpaar Mapycuk O.C., YATY, Uepkacu

VY 1onoBizi po3rIITHYTI MOMJIMBI PH3HKH TAa METOIH 3aXHCTy iH(pOpMaIii Mpyu BUKOpH-
CTaHHI XMapHUX TexHooriil. KoHTpons 1 ynpaBiiHHS XMapamiu - € mpodiaemoro 6e3nexu. B
OCHOBI 3a0e3medeHHs (i3MIHOi OE3MEeKH JIeKNUTh KOHTPONIb (hi3HIHOTO TOCTYITY 10 CepBEpiB
1 MepexeBoi iHppacTpykTypu. s 30epexeHHs OUTICHOCTI JaHUX i 3a0e3IeueHHs 3aXUCTy
PO3TIISTHYTO OCHOBHI BiJIOMI 3arpo3H U XMapHHUX OOUYHCIIEHb: TPYIHOLII PH MepeMilieHH]
3BHYAaifHUX CepBEpiB B OOUMCIIOBAIBHY XMapy, AMHAMIUHICTD BipTyaJbHUX MAIlWH, ypas-
JUBICTH B CEPEAMHI BipTYaJbHOTO CEpeNIOBHINA, 3aXUCT OE3MisUIbHMX BipTyalbHUX MAllWH,
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3aXHCT MEeprMeTpa i Po3MeKyBaHHS Mepexki. PO3TISIHYTO pileHHs 1Mo 3aXHCTy BiJ 3arpo3
6e3rrexu Bin xommanii Cloud Security Alliance: 30epexeHHs HaHHX, IMHU(PYBAaHHS, 3aXUCT
JTAHUX TIPH TIepefadi, ayTeHTH(IKaIis, 130/11is1 KOPHCTYBAYiB.

7. PA3ZPABOTKA TIMPOTPAMMHOI'O OBECIIEHEHUSA JIS MPPOBAHUA
JIAHHBIX

K.T.H. omt. ['yoka A.C., marucrpant Koncynosa F0.M., HAY «XAWN», Xapekos

Crcrema naporieii 1 pa3rpaHHueHHE MPaB J0CTYIIA JaBHO HepecTali ObITh JOCTATOYHBIMU
UL OpraHM3aliy 3alUThl HHQOPMAIMOHHBIX pecypcoB. [IndpoBanie obecrnedrBaeT JOMOTHI-
TeJIbHBIH YPOBEHb 0E30MaCHOCTH KOH(PUIICHIIMAIBHBIX JAHHBIX, 3alIHIas (aiiisl OT BeeX, KOMY
HE paspelleH JOCTYI K 3aKpbIToi nHpopManym. [lIndpoBanne HeoOX0AMMO I BCeX 0CO00
BaKHBIX JTAHHBIX, 00pabaThIBAEMBIX M XPAHSIIMXCS HA )KECTKHX JIMCKAX, TIEPEHOCHBIX YCTPOHCT-
Bax, COMCPIKAIMXCS B JICKTPOHHBIX MUCBhMaX, (hailiax, mankax W JPYrux Mecrax. AJTOpHTM
(poBaHUs JAHHBIX C OTKPHITHIM KIFOUOM RSA siBiisiercss HauOomee MepCreKTUBHBIM B Ha-
crosmmii MoMeHT. Ha ero ocHOBe, HCTIONB3ys CpelcTBa cpebl nporpaMMHor wiatdopMsl .NET
Framework u C#, Obuio pa3pabotaHo TporpaMMHOe obOecrieueHre IS M(POBaHUS JaHHBIX.
ITpozyKT SIBJISICTCS. HACTOMBHBIM TIPUJIOKEHHUEM, KOTOPBIN MO3BOMSET MK(ppoBaTh U Aemmdpo-
Barth J[AHHbIC, BBEICHHBIC TTOJIH30BATEIIEM.

8. AKTYAJIBHICTb ITPOBJIEMU 3ABE3IIEYEHHS 3AXUCTY IHOOPMALIIA-
HUX PECYPCIB B COIIOTH)KEHEPIT

K.T.H. ou. Muporenp LB., YATY, Uepkacu

[Iporsrom ocraHHIX pokiB YKpaiHa, sIK 1 OUTBIIICTE IHIINX KpaiH CBIiTY, pOOUTH BIEB-
HEHi KPOKH B HANpPsIMKy po30yIOoBH iH(OpMAaIifHOrO CyCIIBCTBA, 3a0e3medeHHs Kibepoes-
ek 1a 6opoThOm 3 Kibep3nounHHicTIO. [Ipomecn hopMyBaHHS Ta PO3BUTKY CY4acHOTO
iH}opMmariifHOro CycminbcTBa, 0a3ylOThCS Ha CHHTE31 JIBOX TEXHOJOTIH — KOMIT IOTEpHOI 1
TeNeKoMyHiKatliiHol. B iHdopManiifHOMy CycHinbCcTBI iH(MOpMALisS TOYMHAE BiAIrpaBaTH POIb
OJTHOTO 3 OCHOBHUX COIIJIBHUX pecypciB. Takuii cTaH cripaB (JakTHIHO O3HAYaE, M0 Y KpaiHa
MTOCTYTIOBO HarpOMaJKye BaXKITHUBUI JTOCBINT y 3aXUCTi BiacHoi [T-iHpacTpykTypH Bijx Kibep-
3arpo3 Cy4JacHOCTI Ta TPOTHIii mposiBaM Kibeprepopm3Mmy. Brim mporucrostu ¢izmaHOoMYy
pYHHYBaHHIO TEXHIYHHMX 3aco0iB, Ae3oprasizamii poOory iHGOpMamiifHUX CHCTEM 1 Mepex,
TIOPYIICHHIO (QYHKIIOHYBaHHS 00’ €KTiB Hamamy, a TaKOX HPOTHUIIPABHIHN MisSUTBHOCTI COMialb-
HUX [HDKEHepiB B yMOBax iHTeHCH(iKarii KibepBTpydaHs 3 THSI Ha JICHb CTA€ BCE BayKUeE.

9. MCCIEJOBAHUE METOJOB KOMIIBIOTEPHOI KPUIITOI'PAG®UHN [JIS
VCTIOJIb30OBAHUS B OBJTAYHBIX XPAHWTUIIAX

K.T.H. o1, Muponen U.B., maructpar Llkpeoruit A.B., YATY, Uepkacu

O06auHbIe TEXHOJIOTMH — 3TO yIO00OHAs cpefia TS XpaHEeH!Ust B 00pabOTKH MH(OpMAIH,
o0beauHsOmas B ce0e ammapaTHble CPEe/ICTBa, JHIEH3UOHHOE MPOrpaMMHOE ODecIeueHuE,
KaHaJbI CBSI3H, & TAKKE TEXHIMUYECKYIO MOJICPIKKY Mob3oBaTeneil. OCOOCHHOCTHIO 00IauHBIX
TEXHOJIOTHI SIBJISICTCS HE MPHUBS3aHHOCTH K anmapaTHO# miatdopme u reorpadudeckoil Tep-
PUTOpHUH, a BO3MOKHOCTh Maciurabupyemoctd. Ho JaHHbIe B 00JaKe MOTYT IOABEPraThCs
aTakaM: Ha MPOrpaMMHOE OOeCTIeYeHHUE/ONePAIMOHHYI0 CHCTEMY, Ha ()yHKIIHOHAJIBHBIC 3Jie-
MEHTHI 00Jlaka, Ha KIIMEHTa, Ha THIIEPBU30p, aTaKk Ha CHCTEMbI yrpaBieHus. J{iis pereHus
mpo0ieM 3amuTel ObUT pa3paboTaH KPHITOrpaguIecKuil alropuTM IMU(POBAHUS JTAHHBIX,
OCHOBaHHbIIT Ha komax Puma-Conomona. OH OCHOBaH Ha CIELHAIBLHON anredpe KOHEYHOro
nonst [atya, Ipy IPUMEHEHHUH MTOJMHOMHAIIBHOH apr(MeTHKH. BBIIO MpoBeeHO TECTHPOBa-
HHE U 3aIyCK pa3paboTaHHOTO MPOrPaMMHOr0 OOECTICYCHHS U CIEaHbl BBIBOBI O TIPOH3BO-
JIUTENIBHOCTH U LIENeCcO00pa3sHOCTH MPOSKTA, a TAKXKE MaTepPHaIbHBIX 3aTpaT Ha HETo.
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10. VIIPABJIIHHS JIOCTYIIOM KOPUCTYBAUIB IH®OPMALIIMHO-AHAJII-
TUYHOI CUCTEMU VYIIPABJITHHS HEBAHKIBCEKNMU ®IHAHCOBHUMU VCTA-
HOBAMUI HA OCHOBI BUKOPUCTAHHS POJIbOBOI'O PO3IIOAUTY

acmipant [Tamamapayk O.C., YATY, Uepkacu

Indopmartiitno-anamitiaHi cucremu ynpasiiHas (IACY) HOBOro IOKONIHHS MAlOTh CKIIa-
IHy (QYHKIIIOHAIBHY CTPYKTYpY Ta BOYZIOBaHi MOTY)KHI aHAJITHYHI MOYI, III0 HAJIAIOTh MOX-
JIVBICTH TIPAITFOBATH 3 0a3aMHu JIAHUX PI3HOTO 00 €MY Ta CTPYKTYPH, BUKOHYBATH CKJIaJHI po3pa-
XYHKH, 3711/ ICHIOBaTH MOJIEJTIOBAHHSI Ta POrHO3yBaHHS Oi3Hec-TporieciB. B 3anesxHocTi Bix npy-
3HA4YCHHS Ta crelmdiku BuUKoprcTanHsS [AC MOXYTh MaTH BiJl KUTBKOX JECATKIB JIO KUTHKOX
COTEHb UM HABITh THUCSY KOPHCTYBAUIB, SIKI MOXYTh OJHOYACHO TPAIIOBATH 3 IE€I0 CHCTEMOIO.
Bunnkae HEOOXiTHICTH POTBOBOTO PO3MOJUTY KOPUCTYBadiB, KOHTPOIO JTOCTYITY Ta BHKOPHUC-
tanns pecypceis IC. Tak, B IACY st HeGaHKIBChKHX (HiHAHCOBHX YCTaHOB Tepe0aueHO pO3Io-
T KOPUCTYBadiB HAa YOTHPH TPYIH: «aIMIHICTPATOpP», «EKCIIEPT», «KOPHCTYBAT» Ta (TICTHY.
Koxna rpyra koprcTyBadiB Ma€e JOCTYH JI0 IEBHIX MOZYJIB Ta OyokiB cucremu. KoxeH kopuc-
TyBa4 MPOXOUTH aBTOPH3AIII0 3 000B’I3KOBHM BHOOPOM TPYIIOBOI MPHHAJTIEKHOCTI, IO € JI0/ia-
TKOBUM €JIEMEHTOM KOHTPOJTIO JIOCTYITY JI0 PECYPCIiB CHCTEML.

11. METOY 3ABE3IIEYEHHS HAIIMHOCTI MEPEXKEBMX PECYPCIB

acmipant PasieBcekuii H.€., YTV, Yepkacu

JleranbHiCTh KOpHCTYBada MOYKE BCTAQHOBIIFOBATHCS TI0 BiTHOIIEHHIO JIO Pi3HUX CHCTEM.
Tax, nparrorodn B Mepexi, KOpHCTyBad MO)Ke TIPOXOINTH MPOLEAYPY ayTeHTH]IKALLT 1 K JToKa-
JIGHUIA KOPHCTYBad, SIKUH MpeTeH/ye Ha BUKOPHCTAHHS PECYPCIB TUIBKH TAaHOTO KOMITIOTepa, i
SIK KOPUCTYBad Mepexi, SIKMH X04e OTPHUMATH JIOCTYI IO BCIX MEPESKHHX pecypciB. ICHYOTH
Pi3HI peaizalli TeXHOJOril 3aXHIIIEHOro KaHally, sIKi, 30KpeMa, MOXKYTh TIPAIFOBATH HA Pi3HUX
piBrsix Mozeni OSL Tak, ¢yHKuii momymspHoro nporokory SSL BiTOBINA0T NpeCTaBHMITb-
xomy piBHrO Mozieni OSI. Hoa Bepcist MepeskeBoro mporokony [P mepenbadae Bei GyHKII -
B3a€MHY ayTeHTH(iKalio, muppyBaHHs 1 3a0e3MeueH s IUTICHOCTI, - SIKi 32 BU3HAYEHHSIM BIac-
THBI 3aXHIIIEHOMY KaHAJTy, a IPOTOKON TyHemoBaHHs PPTP 3axwmae nani Ha KaHAJIBHOMY PiBHI.
OOk 1 CIOCTEPEKEHHS 03HAYAE 3/IATHICTH CHCTEMH OC3TIEKH IIATYBATH 32 BHOPAHUMH 00'e-
KTaMH 1 iX KOpHCTyBaYaMH 1 BHJABAaTH TIOBIIOMJICHHSI TPHBOTH, KOJIM XTO-HEOy/Ih HaMaraeTscst
gquTaTé 200 MO(iKyBaTH CHCTeMHHMH (haiiin. SIKIo XTOCh HaMaraeThCsl BUKOHATH Iii, BU3HAYEHI
CHCTEMOIO Oe3MeKH TS BiJICTEXEHHsI, TO CHCTEMA ayIuTy MHIIe TOBITOMICHHS B XKypHAI pe-
€ecTpartii, iTeHTH(IKYIOUN KOPHCTyBada.

12. UCCJIIEAJOBAHHME CITOCOBHOCTH OBHAPY>KEHU OIIMBOK ITOJIHBIM
DOAKTOPHAJIBHBIM KOJIOM

k.T.H. ort. Paype 3.B., crynent marucrparypst Epemenko P.K., UI'TY, Uepkaccer

B nmoxmame paccMoTpeHs! 0cOOEHHOCTH 00eCIeUeHHsI IIENIOCTHOCTH HH(OpMAIiH TIpH ee
XpaHeH!! 1 Tepeade ¢ TIOMOMIBIO TTOHOTro (hakTopruansHoro kona. IomHei (axroprambHbit
xox (I[IPK) nmozBomsieT obecreunTs: 3alUTy OT HABS3BIBAHMS JIOKHBIX JAHHBIX; OOHApy KeHHe
OIIMOOK, BHOCHMBIX KaHAJIOM CBSI3H B TPOIIECCE Tepefadr COOOIICHUS NPHEMHHKY; CBOHCTBO
CaMOCHHXPOHI3AINHN (BO3MOXKHOCTD IIMKJIOBOH CHHXPOHM3AIMH CHCTEMBI — HaXOXKIIEHUSI Ipa-
HUI[ OJ0KOB). B mporecce mccieoBaHus BHIONHEH aHAIN3 3aBHCHMOCTH JHEPreTHIeCKOro
BBIMTPHIIIA B pe3ynbrate npuMenennst [IOK ot mmHber nH(OpMAImMoHHON 9acTH KOIXOBOTO CIIO-
Ba, a TaoKe NMPOM3BEICHA BepHU(UKAIMI MaTeMaTHIECCKOH MO OOHApYKHUBAIOIIEH CIIoco0-
HoctH [IDK ¢ moMOIIEI0 IMHATAIMOHHOTO MOJICTIMPOBAaHUS. B pe3ynbrare wccnenopanus cop-
MYIMPOBaHBI peKoMeHarmu 1o npuMeneHnto [1OK s 3amad KoHTpoIst nenocTHOCTH HHpOp-
MalH, YKa3aHbl YCIOBHS, TIPY KOTOPHIX OOHapykwuBaromias criocobHocts [IPK mpeBocxomut
OOHAPYKUBAIOIIYIO CITOCOOHOCTH IMKIIIEcKoro u30brodroro koua (CRC).
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13. CUHTE3 OIEPALII KPUIITOI PAGIYHOI'O IIEPETBOPEHHSI

cr. Buki. Muportok T. B., acipant bessepxa H0.I1, YTY, Uepkacu

B nomoBizi po3risIHYTO CYTh METOIY CHHTE3y 0a30BHX Orepaiii KpurnrorpadigHoro mnepe-
TBOPEHHSI, KA MMOJSITa€ B 3MiHHI 3HAYEHb Xi|, Xz, X33 € [0, 1], MO J1a€ 3MOry OTpUMATH BiCiM
0a30BUX OIeparliii KpUnTorpadiHOro MepeTBOPEHHs I KOTYBAaHHS Ta JIEKOXYBAaHHS (YHKIII.
CuHTe3 orepaltiii KpurrorpagiqHoro mepeTBOPEHHS Ha OCHOBI BU3HAYCHUX JIUCKPETHUX MOJIC-
JIeH ToJIsirae B HACTYITHOMY: CHHTE31 BCiX 0a30BHX omepariiii KpunrorpadiqHoro nepeTBOpeHHs;
JUISL KOXKHOI OTPUMAHOI orepartii HeoOXiIHO 3pOOUTH TIePECTaHOBKY, 110 30UTHIIUTE 1X KUTBKICTh
B 6 pasiB; [yl 30UTBIICHHS KUTHKOCTI OIepariiii HeOOXiJHO BUKOPUCTATH OIeparlii iHBepcii, 1o
30UTBIINTE KIUIBKICTH Orepariii meperBopeHHs mie y 8 pasiB. Pesynbratom Oynme 384 omepamii
KpHITTOr papiTHOro IepeTBOPEHHS TS TPHOXPO3PSITHIX €ITeMEHTAPHUX (DYHKIIIH.

14. UCCJIEAOBAHHME CIIOCOBHOCTU OBHAPYXXEHIS OLINMBOK KOMBU-
HMUPOBAHHBIM ®AKTOPUAJIbBHBIM KOZIOM

k.T.H. 1ot daype O.B., crynent marucrpatypst Marypos A.B., UI'TY, Uepkacchr

B nmoxmame paccMarpmBaeTcst 3amada 0O€CIeUeHHsT JOCTOBEPHOCTH IIePEIaBacMbIX MITH
XPAHAIMXCS JAHHBIX C IMTOMOIIBI0 KOMOMHUPOBAHHOTO (hakTopraabHoro xomuposanust (KOK).
K@K mo3Bomnster BBIOIHNTE KOHTPONb LETOCTHOCTH MH(OPMAIINH, BKIFOYAIOMMKA OOHapyKe-
HHe MOM(HKAIMN JaHHBIX BCIEICTBHE NpeJHAMEPEHHONH MOAM(MHKAINN 3JI0YMBIIUIEHHHKOM
WM BO3/IEHCTBIS onMOOK B KaHase cBsi3u. [IpoBepounas gacts komoBoro cmoBa KOK popmu-
pYyeTcst IyTeM BBIYHCIECHUS OCTaTKa OT JIEJICHHS] POBEPOYHOM JacTH KOIOBOIO CJIOBA ITOIHOIO
(haKkTOpHAIBHOTO KOJIa, IPEICTABICHHON B BH/Ie MHOTOWIeHA, Ha KomoBbIii nomHoM CRC-koma.
B mporecce wccneoBaHus BBIIONMHEH aHAIN3 3aBHCHMOCTH SHEPreTHUEeCKOro BBIMTPHINIA B
pesynbrate npuMenenns KOK or 1muHb MHPOPMAITMOHHOH YacTH KOJOBOTO CJIOBA, a TaKKe
MPOM3BEICHa BepU(HKAIUSA MaTeMaTHIECKON Mojienn oOHapykuBarorei criocoonoctu KOK ¢
TIOMOIIBI0 MMHTAIMOHHOTO MOJENMPOBaHMs. B pe3ynbrare mccnemoBaHus cOpMyITHPOBAHBI
pexoMeHarms 1o npuMeHeHnro KOK st 3amad KOHTPOIs elTocTHOCTH HHOPMAIHTL.

15. MIABHUILEHHS CTIAKOCTI KOMITIOTEPHOI'O KPUIITOI' PAGIYHOI'O
IMEPETBOPEHHA

k.1.H. ot daype E.B., acucrenr Cucoernko C.B., YATY, Uepkacu

Y poGoti 1oCHiHKEHO MOKIINBICTH BUKOPUCTAHHS Oneparii KpUITorpagiHoro neperso-
peHHs iH(popMartii Tt MOOYI0BH IICEBIOBUITAIKOBHX MOCITIIOBHOCTEH YMCE 1 iX BUKOPUCTAHHS
B KOMIT FOTepHil Kpurrrorpadii. Y pe3ynbrari NpoBeieHHX TOCHi/KEHb JOBEACHO, IO MPOLEy-
pa KoxyBaHH iH(opManii KiTbKoMa BHIJKOBIMH HEBUPODKEHUMH OIEpaliissMi KpHrrorpadi-
YHOTO TIEPETBOPEHHS 3 TTOMAIIBIINM JIOABaHHAM PE3YNBTaTiB KOIYBAaHHS 3a MOJYJIEM JBa Jo-
3BOJISIE TIABHMINUTH SIKICTH OTPHMAHOI IICEBJOBHITAJKOBOI MOCIIIOBHOCTI 3a paxyHOK ii BHpO-
JokeHocTi. Pa3oM 13 THM, 3ampOrIOHOBAHUHN TTiJIXi]T HE MO OyTH BHKOPHCTAHWIA IS TTiJIBUTIICH-
HSI IKOCT]1 KPHITOAITOPUTMIB depe3 HEMOXKIINBICTh BUKOHAHHS 00EPHEHOTO KPUITOrpadhidHOro
TepeTBOPEHHS. Y pOOOTI BHPIIICHO 33]1a4y OTPHMAHHS KOPEKTHOI Oreparlii 00epHEHOr'0 KPHII-
TOrpahiqHOro TEPETBOPEHHS, Ky MOXKHA Peai3yBaTH sIK OMEPaIlifo 0OpOOKH YOTHPHOX OiTiB
iHdopMarii 3a mapanenpHOI pearizartii a00 00poOKH TBOX OJIOKIB 1H(pOpMAIIT 3 HACTYITHOI 00-
POOKOIO KOKHOT'O OJIOKY OKPEMO 32 TTOCIIIOBHOI peati3artii.

16. AHAJII3 3AXUIIEHOCTI I YIIPABJIIHHA PU3MKAMU BE3IIEKU KOPITO-
PATHUBHOI MEPEXI ITAT «A30T»

crynent [llesuenko B.I'., x.T.H. jor. Tazerninos B.A., UITY, Uepkacu

MerToto Tporiecy ynpasiliHHS pu3iKaMu iH(opmariiHoi 6e3rexu (IB) € BusBIeHHS, KOHT-
PONB Ta MiHIMI3allis HeBH3HAUEHOCTI BIUIMBY YMHHUKIB JecTabimizamii. OHiero 3 HalTomyssip-
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HIIUX Ta MIMPOKOBKUBAHNX METOVK YIPABIiHHS PU3UKAMH € METOIMKA OLHKK pr3KKiB Harii-
OHAIBHOrO iHCTUTYTY craHmapTiB i Texnomorid CIIIA (National Institute of Standards and
Technology) NIST, 3a3nauena B KepiBHUIITBI 3 yTIpaBiliHHS PH3MKAMH B iH(OpMaIiHHIX TEXHO-
norisix NIST 800-30 (NIST Special Publication 800-30 Risk Management Guide for Information
Technology Systems). B po6oti 0yi10 po3risiHyTo miporiec yrpapiiHas pusukaMu b B KOHTEKCTi
3a0e3MeueHHsT HEeNepepBHOCTI (DYHKITIOHYBAaHHS KOPIIOPATUBHOI MEPEXKI Ta CHCTEMH 3aXUCTy
i opmanii. 3xicHeHNIT aHaTi3 METOIMKH YIIPaBJIiHHS pPH3MKaMi. B mponeci ananisy npuitHsITO
PIlIIEHHS TIPO aJIaNTAIliF0 PO3TIITHYTOI METOAMKH JI0 TIPOIIeCy yrpaBiinas pusukamu b i3 3a6e3-
TIEYCHHSIM HEeTIEPEPBHOCTI (DYHKI[IOHYBAaHHS CHCTEMH 3aXUCTY iH(popMaIii.

17. CHHTE3 TA AHAJII3 KPUIITOI'PA®IYHUX OIIEPALIIA 3A KPUTEPIEM
CTOPOI'OI'O CTIMKOI'O KOAYBAHHS

k.1.H. 1ot [llyBamosa JI.A., YATY; Hecreperko O.b., UIIIb HY1I3 Ykpainu, Yepkacu

[pn mocnimKeHH] TOBHOI MHOXKHHH JJBOPO3PSITHUX KPHNTOrpadivHUX oreparii me-
peTBOpPEHHS 1H(OpMAITii OyJI0 TPEICTABICHO MOCTIIOBHICTh HAOOPIB ABOPO3PSIHIX JTAHUX
TaKy, o0 Ba CycCiqHiX HabOpH, a TaKOXX IEPIINi i OCTaHHIN HaOOpH Bipi3HSUTHICS JIHIIE
OITHAM PO3PSIOM. 3MiHA OJTHOTO PO3PSIY BXiTHOI iH(pOpMAIlil TPUBOJMUTE JI0 3MiHU OJHOTO
pO3psy pe3yabTaTy, TOOTO J0 3MIHM BUXIZHHUX OITiB 3 WMOBIpHICTIO %2. Bru3naueno, mo
nmie 4 3 po3TISIHYTHX KPUNTOrpadivHuX OIeparii He TUTbKK 3a0e31euyoTh ITPU KOLyBaH-
Hi 3MiHYy OJIOBMHU OiTiB BXimHOI iH(poOpMarii, a TaKoXX BiANOBIAIOTH KPUTEPIIO CTPOrOro
CTIHKOro KOomyBaHHS. BcTaHOBiEHO, IO IS JaHUX ONepaliil pe3yiabTaTH IepeTBOPEHHS
MaroTh MiHIMQJIBHY BifcTaHb 3a XemiHrom pisHy 1. Ha ocHOBI MiHiManbHOI BijacTaHi 3a
XeMIHroM 3armpornoHOBaHO METOJI OTEpalliid, IKi BiIIIOBITal0Th KPUTEPIIO CTPOrOro CTIHKOro
KonMyBaHHS. PesymbraTy peamizariii JaHOro MeToZa CIIBIIANHU 3 Pe3yJabTaTaMU aHANi3y ITOB-
HOI MHOXHMHH JBOPO3PSAHIX ONEpAalliif 3a KPUTEPIEM CTPOTOro CTIHKOTro KOTyBaHHSI.

18. Ob OLHEHKE JOCTOBEPHOCTU ®AKTOPUAJIBHOI'O KOJUPOBAHUS C
HECKOJIbLKUMHN KOHTPOJIbBHBIMU CYMMAMUM

k.p-m.H. nom. ep6a A.W., UI'TY, Uepkaccht

B noxnane paccMaTpuBaroTCs METOABI CUCTEMAaTHYECKOrO M HECUCTEMAaTHYECKOTO
(aKTOPHAIEHOTO KOJHMPOBAaHHS JAHHBIX C HECKOIBKUMH KOHTPOJBHBIMH CYMMaMH
(®KHKC), HampaBiieHHbIC HA KOMIUICKCHOE PEIICHUE 3a]1a4 KOHTPOJS IIEIOCTHOCTH WH-
(hopmanuu (3aIIUTHl OT OMIMOOK KaHaa CBSA3W M UMHUTO3AIIUTHI) U 3alIATH HH)OpMAIIUU OT
HECaHKIIMOHUPOBaHHOTO joctyma. [Ipu atom cucremarndeckoe ®KHKC npemxycmarpusaer
HCIOJIb30BaHKNE B KAYECTBE MIPOBEPOUHON YACTH KOHKATEHALIMIO ITPOBEPOYHBIX YacTel MoJ-
HOTO (haKTOPHATBLHOTO KO/Ia U 00ECIIeunBaeT KOHTPOIb IEIOCTHOCTH MH(popMaImu, a He-
cucremarnaeckoe OPKHKC mpenycmarpuBaer 3amMeHy MH(GOPMAIMOHHOH IOCIEIOBATENb-
HOCTH Ha KOHKaTEHAIIUIO KOJIOBHIX KOMOHWHAIMK (TIEpeCTaHOBOK) (haKTOPHAILHOTO KOJa C
BOCCTaHOBJICHHEM JIAHHBIX W OOECIIEYHMBAET 3alllUTy OT OMIMOOK KaHalla CBS3W M HECAHK-
[IMOHMPOBAHHOTO JIOCTYMa K HH(pOopMaIy. BITIOTHEH aHATN3 3aBUCUMOCTEH OIIEHOK JHEP-
TeTUYeCKOro BHIMTphIma B pesynaprare mpumeneHns PKHKC ot pa3mepa 610ka JaHHBIX Ha
BXozie koaepa. [To pe3yapraTam MpuBEIEHHOT0 aHaIN3a COPMYIHPOBAHEI PEKOMEHIAINHN K
npumeHernto ®KHKC u BeIOopy ero mapameTpos.

19. Ob OLEHKE JOCTOBEPHOCTU ®AKTOPUAJIBHOI'O KOJUPOBAHUS C
BOCCTAHOBJIEHMEM JIAHHBIX

cr. pert. lep6a B.A., UI'TY, Uepkaccht

B pabote paccMoTpeHBI 0c00EHHOCTH (HDaKTOPHATLHOTO KOJIUPOBAHHS C BOCCTAHOBIIC-
HUeM JaHHBIX 1o mepectanoBke (DKBJI). Takoe komupoBaHUe MpeaycMaTpUBAET 3aMEHY
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WH(POPMAITMOHHOW ITOCIIEIOBATEIIEHOCTH Ha MEPECTAHOBKY YUCEN, BBIYMCICHHYIO 10 BCEM
WHPOPMAITMOHHEIM OWTaM, W HAIIPaBJICHO Ha 00eCIleUeHIEe KOMIUIEKCHOM 3allUThl JTaHHBIX
OT HECAHKITMOHUPOBAHHOTO YTEHHS M OMIOOK, BOSHUKAIOIIHX MIPH Tiepeiade COOOIICHNUS 110
KaHally CBs3U. BBIMOMHEH aHanu3 3aBUCUMOCTEH OLIEHOK PHEPreTUYECKOro BBIMTPHIIIA B
pesynsrate npuMeHeHnss ®KB/] ot pa3mepa 0Oiioka TaHHBIX Ha BXoJe Kozepa. [Ipencrasie-
HO CpaBHEHME OILIGHOK 3Heprerndeckoro Beurpeima st @KBJl ¢ coorBeTCTByrOmIMMU
OIIEHKaMH JIUISI TIOJTHOTO (haKTOPHATBHOTO KO/ia (ITPH OTMHAKOBBIX CKOPOCTSX KOJOB U JUTH-
HaX WX KOJIOBBIX KOMOMHaIwii). [To pe3ynpraTaM MprUBeICHHOTO aHaTn3a ChopMyITHpoBaHb
pexomennanun k npumenernio @KB/I n Be1Oopy ero mapameTpos.

20. AKTYAJILHICTb PO3POBKM MEXAHI3MIB 3AXUCTY TH®OPMAIII BE3-
JIPOTOBOI MEPEXI

Adanac’es 1I.C., YATY, Uepkacu

CranmapTu3allisi BIMOr OE3MeKH € OIHIEI0 3 HAWBAKIIMBIIIMX 337124 iHpopMaIliiHoOl Oe3-
nieku. be3poToBi TeXHOMOT T 3 KOYKHUM POKOM CTArOTh BCe OUTBII He3aMiHHI B CydacHOMY YKHTTI
TmomHA. B miepriry yepry, 1ie moB'sI3aHo 3i 3pOCTAF0YAMA BIMOTaMH JI0 MOOLTEHOCTI CHiBPOOIT-
HUKIB, sIka O€3M0CepeHbO BIUTMBAE HA IIBH/IKICTh PUHHATTS PIIleHb 3 BYKIIMBHX TS KOMITaHii
MTaHb. Asie TIpy Oe3JTidi TUIIOCIB 0€3/IpOTOBHX TEXHOJOTIH Iepenadi JaHuX, € OAUH CYTTEBHI
HEZIONIK: BIZIKPUTE CEpeNOBHINE Tlepenadi iHpopMariii, sika Bee 10 MOXIIMBOCTI Oe3MeperKor-
HOTO TIEPEXOIUICHHSI KOJJOBAHMX IOTOKIB, IO IEpPEearoThCsl MO0 Mepexi. 3OUTBIIeHHsT JacTKu
iH(popMarii, Mo mepenaeTses Mo Oe3APOTOBMX KaHaJIaX, TSATHE 3a COOOO 1 301TBIIEHHS YaCTKH
aTak Ha 6e31poToBi Mepexi. CaMe 3 ITi€l TPUYMHN HACTUTBKH BaXUTUBE ITUTAHHS 3aXUCTY iH(Op-
Maltii Tpu i mepeadi 1o paiokaHaitax. Po3podka MeTony BU3HAUEHHS PiBHS JOBIpH /10 Oe3/1po-
TOBOI MepeXi Ha OCHOBI peali3oBaHMX B Hilf MeXaHi3MiB 3aXUCTy iH(opMaIli € aKTyalbHOO
3a/1a9ero0, OCKUTBKY JO3BOJIMTD OLIHUTH 3aXHIIEHICTh Mepexi, SIK Ha eTart i moOyoBH, Tak i B
XO7Ii IPOBE/ICHHS AYUTY 3aXUIIIEHOCTI MEPEeKi.

21. PASPABOTKA T'MBPUIHOM CUCTEMBI IIHOPOBAHUS JAHHBIX

K.T.H. ot ['yoka A.C., HAY «XAW», XapbkoB

B Hacrosmiee Bpemst npo6ieMa ¢ 3aIuToil HHPOpMaLiy JaHHBIX MOJIB30BATENS CTOUT
o4eHb ocTpo. CyIecTBYIONIIE aITOPUTMBI ITHU(POBAHUSL, IO OTAETHHOCTH, TPAKTHYECKH HE
CIOCOOHBI 00ECTIeUNTh KA4eCTBEHHYIO M JIOJTOCPOYHYIO 3al[UTy WH(OPMAIMHd B CHIY
OONBIIOr0 KOJNMYECTBA Pa3HOOOpa3HBIX NpwWunH. [IpuMeHeHne KOMOWHAIMM U3 CHMMeET-
PHUYIHOTO ¥ ACCHMETPHUIHOT0 AJITOPUTMOB IIH()POBAHHS ITO3BOJISIET YCTPAHUTH OOIBIIMHCTBO
po0JIeM U MOTYYHUTh Ka4eCTBEHHYIO U JIONTOCPOYHYIO 3aluTy HH(popMarmu. B pesymsrare
pa3paborana cucrema muppoBaHUss Ha ocHOBe cummerpuynoro mmppa mo JACTY
7624:2014 («Kanuna») 1 accCHMeTpUYHOro anropur™a mudposanust RSA. Anroputmv RSA
HCTIONB3YeTCs JUTS I POBaHMS KITI0Ya CHMMETPHIHOTO aJIrOPUTMa, a CaM UCXOIHBIN TEKCT
M pyeTcs ¢ TIOMOIIBI0 CAMMETPHIHOTO alTrOpUTMa.

22. ®POJI HA BUPTYAJIbHBIX CETAX VOIP U ET'O [TPM3HAKU

k.17.H. goit. Cvumord JI.C., k.T.H. fomt. Pepa A A., HAY «XAN», XapbkoB

[MpoanammupoBans! BuABl ¢poxna (fraud — HeCaHKIIMOHMPOBAHHBINA JTOCTYI K YCIIyram
WM pecypcam, WM UX 3JI0HAMEPEHHOE HCIIONB30BaHNE), KOTOPHIM MOTYT OBITH ITOABEPKEHBI
ornepaTopsl U nposaiineps! VolP, npenocTasnstomue yCayru o BUpTyalbHbIM KaHanaM. Tak
K€ PACCMOTPEHBI IPU3HAKH, 110 KOTOPBHIM MOT'YT OBITH BBISBJICHBI (DPOIOBBIE COOBITHS KXKIO0-
ro BUIA. YCTAHOBJICHO, YTO B CHJIy HEBO3MOKHOCTH aHAIN3a TEXHHMYECKHUX XapaKTEePHUCTHK
KaHAJIOB CBSI3M M HMCIOJB30BAHMSI METOIOB HPSIMOTO TECTUPOBAHHS, OCHOBHBIM HCTOYHHKOM
JTAHHBIX 1711 OOHApyXXeHHs Gpona I BUPTYaTIbHBIX ONEPaTOpOB SIBJIETCS CTATHCTHISCKUH
anamm3 CDR (Call Detail Record) — 3amuiceii 0 cocTOSBIIIXCS 3BOHKaX M HEYCIIEIIHBIX BBI30-
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Bax. Llenpio nanpHeiIero ucciae oBaHus SBISIETCS ONpeJIeIeHHe CTaTUCTHIECKNX XapaKTepH-
CTUK Tpa)MKa, COCTABIIONMX MPOQUIb MOBEICHNS a0OHEHTa, Ha OCHOBE aHAIN3a KOTOPOro
BO3MOYKHO PacIio3HaBaHUE (PPOOBBIX COOBITHIA.

23. GERT-MO/IEJIb TTPOLIECCA AKTHBHOI'O «CHU®MHI'A» KOMIIBIOTEP-
HbBIX CUCTEM

n.T.H. ipod. [IBauny I'.I"., HMAY, [Trenp; Cemenora A.C., baprom M.B., HTY «XI1IN»

[IpoBeneHHBIE HCCIIETOBAHUS MOKA3alH, YTO OOIIMH anropuTM KHOEpaTakW HecaHK-
roruposanHoro gocryna (HCJ) nmeer psin ciermuaecknx STaoB, IPH STOM OJHUM U3
TIEPBBIX ITAIIOB SIBIISIETCS aKTHBHBIN «CHU(HHT KOMITBIOTEPHBIX CHCTEM. Maremarmdeckast
(hopMasTM3aIisL 3TOTO Mponecca SBISIETCS aKTyalbHOM HayqdHOH 3aadeif, IMeroliel crpare-
THYECKYIO IIeTb Pa3pabOTKH METOJI0B M CPEACTB aKTUBHOIO IPOTHBOJAECHCTBYS (3amuUTEl). B
JIOKJIaJIe OTMEYEHO, UTO Il MaTeMarmdeckoro MoaenupoBanus HCJI nanbonee THOKUMHA 1
TIOJIE3HBIMH TIPEICTABIISTIOTCS CETEBBIE CTOXACTHIECKIE MOJIeNTH. YacTHBIM CITydaeM CTOXac-
tnaeckoii momenu siBisiercst GERT-cets (GERT: Graphical Evaluation and Review
Technique — merox rpadgudeckoro orodopaxkenus). IIpuvenenne GERT-cereit B xone mare-
MaTHYECKOr0 MOJICJIUPOBAHHUS 1aCT BO3MOXXHOCTH HCIIOJIB30BaHUS PE3yNIbTaToB, MONTyYeH-
HBIX B aHAJTUTHYECKOM BHJIE JUTS TaJbHEHIIeH pa3padoTKy CPECTB 3aIIUThl JaHHBIX.

MIACEKUIA 1.3. 3BACTOCYBAHHSA TA EKCIUTYATALISA
TENEKOMYHIKAUIMHUX CUCTEM TA MEPEX

1. ABTOMATU3ALIMA BBIBOPA TOUKU TIOAKJIIFOUEHMA ABOHEHTA B
[MACCHBHOM OIITUYECKOM CETU

k.T.H. jor. Kymuk FO.A., k1.0 gom. Cmumonu JI.C., x.T.H. Kamveikos A.B., HAY
«X AWy, XappkoB

B nokmaie paccMatpuBaeTcs IPUMEHEHHE METO/Ia TIOMCKa MaKCUMATLHOT'O TIOTOKA MHHH-
MaJIbHOM CTOMMOCTH JJIsl OTIPEICIICHHST TOUKH ITOAKITIOUYCHUS a0OHEHTa B MACCUBHOM ONTHYC-
ckoit cetu. [IpemioxkeH METOI pEllieH!sT 3a/Iaud BEIOOPa TOUKH MOKITFOUYCHHS, OCHOBAaHHBIN Ha
TOTOKOBOW ONTHMHU3AINY Ha Tpadax M BKIFOYAIOIINN 3TaIlbl MTOJATOTOBKH HCXOIHOTO Tpada Ha
OCHOBE MMEIOIIEHCS TTACCUBHOM ONMTHYECKON CETH M MECTOIMOJIOKCEHHST aOOHEHTa, TIONCKa MaK-
CHMAaJIFHOTO ITOTOKa MUHUMAITBHON CTOMMOCTHY 1 MHTEPIIPETAIMH PE3yIbTaToB. J{iis mocTpoeHus
HCXOIHOTO Tpada MUCHONB3YIOTCS JTAHHBIE O NEHTPATHLHOW CTAHIINH, CIDTATTEPaX, CBOOOITHBIX
MOpTaxX Ha HUX, JOCTYIHBIX JUIS TIOJIKITFOYCHUS] OKOHEYHBIX YCTPOWCTB, M CBOOOHBIX BOJIOKHAX
B CETH BIUIOTH JI0 MECTONOIIOKeHHsT aboHeHTa. [Ipy BKIIFOUeHNM B MCXOMHBINA rpad pedpa BbI-
TIOJTHSISTCSI TIPOBEPKA Ha JIOMYCTUMBIN YPOBEHBb ONTHUYECKHX TIOTEPh. [IpOBEICHHbIN aHAN3 TIo-
Ka3aJl, YTO JIAHHBIA TIOJXOJT TI03BOJISIET YIIPOCTUTH TMPOIECC MPUHSATHS PEIICHUS O TOYKE IMOJI-
KJTFOYCHHSI HOBOTO a0OHEHTA 32 CUET aBTOMATH3AIMH PacueTa PasHbIX BAPHAHTOB TIOKITFOUCHHS.

2. BOITPOCHI CTAHAAPTU3 AT M2M/IOT

k.17.H. orr. Cvunosnd JI1.C., k.1.H. nom. Kymik F0.A., HAY «XAW», XappkoB

Pacemotpens! ocobeHHOCTH TexHONMornit n Tpebosanms k pemrernsiM M2M/IoT. IIpo-
aHAIM3UPOBaHB! ycuus 1o cranmapTr3anun M2M/IoT, a Tak >ke opraHm3army, paboraronme
B 9TOM HampasieHHH. Cpei HUX MOXKHO BBIJIEIIUTD TI00aIbHBIE OpTaHM3aIMyl CTaHIapTH3a-
UM, TS KOTOPBIX TexHOoornu M2M/IoT sBisieTcst OJJHUM U3 HaNpaBIeHUN JeATENBHOCTH, a
TakK e KOHCOPIMYMBI U anbstHchl M2M/IoT, B ToM umcnie otpacneBsie. OnpeneneHs! 0CHOB-
HBIE HaIlpaBJICHUS JIEITEILHOCTH 110 CTaHAAPTH3AINH, B YHCIIE KOTOPBIX pa3padoTka cTaH/ap-
TOB M creli(HUKaIHiL, pa3paboTka HHCTPYMEHTOB (TuatdopmM, GppeiiMBOPKOB), aHATUTHYECKAsT
JIeSITebHOCTD, CepTHUKAIWs, o0ydenne u np. HecMoTpst Ha 3HaYMTENBHBIC YCUIIUS M yCIIe-
XM, OCTAalOTCS aKTyaJIbHBIMH TaKWe 3a7adll KaK JOCTIKEHHE KOMIIPOMHCCA MEXTy YHHUBEp-
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CaJIbHOCTBIO U HpOCTOTOWpr&BHSICMOCTBIO CTaHapTOB U CHCL[PICI)PIKaHPIfI, o0ecrieueHue co-
BMECTUMOCTH OTPACIIEBbIX CTAHIAPTOB U YCTPAHCHUEC ,Z[y6J'II/IpOBaHI/ISI.

3. BUKOPUCTAHHSA CIIEKTPAJIBHOI'O OLIIHIOBAHHSA [JIS1 PO3III3HA-
BAHH MOBHUX CUT'HAJIIB

k.T.H. goi. Jlantok FO.B., k.1.H. Jonruit FO.C., k.T.H. c.H.c. XMeneBchkuii C.1., XHVYTIC,
XapkiB

Po3nizHaBaHHIO MOBHHX CHTHAJIIB SIK HAYKOBIH 3a]1a4i BKE JIOCHTH 0Araro pokKiB, i JI0 IHX
Tp BOHA 3AJMINAETHCS aKkTyalbHON. OIWH 3 Halmepmmx croco0iB MOBHOTO PO3ITi3HABAHHS
3aCHOBaHMI Ha CIIEKTPAIFHOMY aHaJIi3i, PEACTaBICHIH Y BUTII Habopy anroputMiB Ocobm-
BUIf IHTEpEC BUKIIMKAE YHIBEPCATHHUIA TIJIX1]T, IO 3BOMUTHCS J0 KPHUTEPit0 MiHIMyMy iH(OpMa-
[IIHOTO HEY3TO/HKEHOCTI 1 peai3yeThCsl y YaCTOTHINA 00JIacTi 3 BUKOPHCTAHHSM CIICKTPATBHIX
oriHOK. [Torin ciiB Ha oHEMH sIK YacTHHA (YOHETHYHOTO aHAJII3Y € OKPEMHM CKJIAJHIM 3aBJIaH-
HSIM MPaKTUYHOI JIHTBICTHKA. EQexTrBHUM criocoOoM peartizaltii poHEMHOro miIxomny € MeTo
CErMEHTHOT'0 aHaJIi3Yy, SIKUi1 TONIsTae B pO3AUTEHOMY aHaJIi31 JIJITHOK CJIOBA 3 TIEBHOIO JIOBKHHOIO
1 pO3paxyHOK XapaKTEPHUCTHK 3 ypaXyBaHHAM PE3YJIBTATIB, sIKi OTPUMAaHO Ha KOXKHIN 3 IIUX I~
HOK. HaifOuTsIn mpocTiM aliropuTMOM € TOJIJT CITOBA Ha CyMIXKHI CETMEHTH (DiKCOBAHOI JIOBXKH-
HH, SIKi HE TIEPEKPUBAIOTECS. TaKuM YMHOM, 3aIIPOTIOHOBAHA PEaTi3allisl CIIEKTPAIBHOTO MMiIX Oy
10 3a71a4i pO3ITi3HABaHHS MOBHHX CHTHAJIIB TTOKa3alia, 0 IMOBIPHICTH TPAaBIIIBHOIO PO3Ii3HA-
BaHHSI 3pOCTaE NPH BpaxyBaHHI 00JIKY (HOHEMHOI CTPYKTYPH CITIB METONIOM cerMeHTartii. [lopis-
HSUTBHHI aHAJI3 CTIEKTPATIBHIX 1 KETICTPATHLHUX CTOCO0IB pO3Mi3HABAHHSA MOBH TIOKA3aB BEJIUKY
HMOBIPHICTH PABIIILHOTO PO3ITi3HABAHHS CIIEKTPATEHIMH CIIOCOOAMIL.

4. METOJJUKA IMPOBEPKU ®PAKTAJIbBHOCTU TPAD®UKA

k.T.H. [lerpoB A.B., banmakupesa C.M., XHYBC, XaprkoB

Jlns obecriedennst TpeOOBaHMIT IO CKOPOCTH TIepeady JaHHBIX, a TAKKe HEeIPEephIBHO-
CTH M JIOCTYITHOCTH TEIEKOMMYHHUKAIMOHHBIX CHCTEM CBS3M HEOOXOIVMO BHEJPEHHE HOBBIX
METOIOB IIPOrHO3UPOBAHMS Tpauka B CYIIECTBYIOLIME NPOTOKOIBI Neperadd JaHHBIX. B
JIOKJTa/ie TIPUBE/ICHa METOANKA POBEPKHU (ppakTasbHOCTH Tpaduka. CormacHo 3Toi MeTOANKe
ObIT TpOBeNeH aHaun3 Tpaduka Ha BXOZHOM HHTepdelice perMoHaIbHOrO MHTEepHeT-
npoBaiiniepa. beut ompeeneHs! 3HaYeHus mokasarenst Xepera H mo RS crarucruke n yowiBa-
HUIO JIUCTIEPCHH, KOTOpBIe HaxoxsTes B uHTepBaie ot 0,5 o 1. BpemenHoit psin ¢ mokasarenem
Xepcra 0.5 <H < 1 xapakTtepusyercsi IEpCHCTEHTHOCTBIO, TO €CTh 3()(HEKTOM JTHTEIHHOH a-
MSITH, ¥ CKJIOHEH CJIeJIOBAaTh TPEHIaM, UTO MONTBEPXKIaeT (hpaKkTaIbHOCTE Tpaduka. Takum 00-
pa3oM, HaTiure y Tpaduka CBOHCTB (ppaKTaIbHOCTH TO3BOJISET NPOM3BOUTH NPOrHO3HPOBA-
HHE €ro IOBe/ICHNS Ha BPEMEHHBIX OTPE3KaX, COMIOCTABIMBIX C «BPEMEHEM HaMSTI.

5. BACTOCYBAHHA TEHEPATOPIB BUITAJIKOBUX YUMCEJ B CHUCTEMI
OBJIIKY CIIO)KMBAHHS PECYPCIB

ct. BUKI. ['pecbko C.O., acmipant ['peckko €.1., YATY, Yepkacu

B cucremi 001Ky crioXuBaHHS pecypciB aDOHEHTCBHKI TepMiHaH, 10 (OPMYIOTh MOTIK
3asBOK Ha OOCITYTOBYBaHHS IPOCTOPOBO PO3HECEHI i HECWHXPOHHI Mixk co0oro. [Iyist 3aBIaHHs
BHITaJIKOBOTO MOMEHTY (hOPMYBAHHS BEMOT B KOXKHOMY TEpPMiHaJIi TIOBHHEH OYTH BCTAHOBJICHHUIH
reHeparop BrmaakoBux dncen ('BY). B cucremi 00Ky cioyKMBaHHS pecypciB € €374 IpocTo-
poBo posaecernx ['BY, siki (opMyrOTh pi3HI ITOCITIIOBHOCTI YMCEIT 3 OJTHAKOBUMH CTATHCTHIHH-
MU BractuBocTsMH. B sikocti 'BU Moke OyTv BUKOPHCTAaHHI TEHEPATOp TICEBIOBUIIAIKOBIX
TIOCITiIOBHOCTEH, BUKOHAHWH Ha PEricTpax 3CyBY 3 KOMOIHOBAHHMH 3BOPOTHHMH 3B'SI3KAMU.
Bukonane mocmipkeHHs mokasaio, mo ['BY Ha pericrpax 3cyBy 3 KOMOIHOBaHUMIE 3BOPOTHUMU
3B'I3KAMH TIOPOJPKYE PIBHOMIPHO PO3MOJiIEHY IOCTIJOBHICTh YHCEN B iHTEpBali 3 HYIHOBOIO
TIOMIUIKOIO BiATBOPEHHSI IMCKPETHOI BATIAKOBOI BETIMUHMHH. LIs TOCIiTOBHICTH BiATBOPIOBAHA, &
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1i mependadyBaHICTh 1 CTYIIHb KOPEJISLi CITiB IOCHIZOBHOCT] iCTOTHO MEHIIE 3araIbHOBIIOMUX
I'BY 1p0ro Ki1acy, B TOH Yac sIK Iepiof] ITOBTOPEHHSI ITOCHITOBHOCTI iCTOTHO OijIbIIe.

6. OTITUMI3ALISA CTPYKTYPU KOPTIOPATUBHOI MEPEXI TOB «AI'POBIT»

crynent Kpasers M.B., x.T.1H. nor. Tazernino B.A., YATY, Yepkacu

VY nomoBizi chopMyIEOBaHO 3aBJaHHS BHOOPY ONTHMATBHOI CTPYKTYPH KOPIIOPATHBHOL
KoMITIoTepHOI Mepesxi. ChopMymboBaHO HOBI 3a/1ati ONITHMI3ALlii XapaKTEepPHUCTHK MEpex, a came
BHOOpPY HPOITYCKHHUX CHPOMOKHOCTEH, ONTHMAILHOTO PO3IIOAILTY MTOTOKIB. Po3pobieHo meromo-
JIOTi10, TEXHOJIOTiI0, ANTOPUTMIUHI 3acO0M IPOEKTYBAaHHS OOYHCITIOBAIBHUX KOMITIOTEPHHX
Mepex. 3aaya MPOEKTYBAaHHS MOJATaeE B TOMY, IOO HalKparne oOpaTH CTPYKTYpY Mepexi,
YCTaTKyBaHHS Ta BH3HAYUTH TPOITYCKHY 3/IaTHICTh KaHANIB Tiepesava JAHUX TP MiHiMi3arii
BUTPpAT 3 YpaxyBaHH;IM MOXJIMBOCTeH 1 BUMor. ONTHMaibHe 3HaUeHHST KPUTEPIIo epeKTUBHOCTI
(YHKIIOHYBaHHS MepeXi Ma€ 3aJJ0BOJIHATH OCHOBHI CHCTEMHi, MEpeXkHi i CTPYKTYpHI oOMe-
xeHHs. Byma mocraBiena 3amada BHOOpPY ONTHMAIIBHOTO CKIIALY YCTAaTKyBAaHHS, PO3MIIIEHHS
Horo B iH(oOpMaIiHUX ITyHKTAX, BU3HAYEHHS TPOITYCKHOI 371aTHOCTI KaHANIB 3B'3KY IIPH MiHi-
Mi3arii BuTpar. Po3risHyTO 3aBIaHHS po30HTTS Meperki Ha OLTBII MPOCTi (hparMeHTH, a MOTiM
BUOpaHi MBUIKOCTI TIepeiadi JaHUX BiJI KiHIIEBHX ITyHKTIB JI0 BY3J1iB KOHIICHTpAIIIi.

7. METOJ], IIPOTHO3YBAHHS YACY OBPOBKU 3AIIMTY B IHOOPMALIINA-
HO-TEJIEKOMVHIKALIIHIA MEPEXI

Yayzor O.M., BITI, Kuis

VY momoBizi 3ampornoHOBaHUH METOJI POrHO3YBaHHS Jacy 0OpoOKH 3anuTy B iHpopMma-
[ITHO-TeIeKOMYHIKaIliiHI i1 Mepeski. MeToy 6a3yeThesi Ha OOYHCIICHH] PeCypCOMICTKOCTI 3a-
TIUTIB Ta BBeJEHHI (QyHKIIT perpecii it Beix kiaciB 3anuTiB. KoporkodacoBuii nporuos 6a3y-
€THCS Ha BiTiKaX, [0 OTPHMaHi Ha BY3JIaX BIpTyaJIbHOTO MapIIpyTy.

8. MATEMATUYHA MOJEJIb TETEPOI'EHHOI'O PO3IIOAUIEHOI'O OBYMC-
JIFOBAJIBHOI'O CEPEJIOBUIIA

acr. bynms6a C.C., HTY «XIII», Xapkis

B noroBini po3ristHyTa pecypcoopieHTOBaHAa MaTeMaTHIHA MOJEb TeTepOreHHOro po3-
TIOJIUTEHOr0  OOYHCITIOBAILHOTO CcepefoBHIa. JloBefeHa HEOOXIMHICTh BpaxyBaHHS HaCOBHX
IHTEepBaJIiB, HAa MPOTS3i AKUX HEOOXITHUI pecypc NOCTYIMHHH JUIT KOMIIO3UTHOIO JOATKY, IO
PO3MIIIICHHH B PO3IOIIJIEHOMY XMapHOMY CEepeIOBHII. | eTeporeHHe po3noznisieHe cepeaoBHIle
CKJIAZIETHCS 3 00UNCITIOBATIFHIX PECYPCIB BY3IIB, IO 00’ €AHYIOTH Ha JIOTYHOMY PiBHI /IBa THIIN
KOMITOHEHTIB: amnaparHi Ta nporpamHi. [Ipy 1soMy Ha KOXXHOMY BY3JIi PO3MOILICHOTO CepeIo-
BHIIIA MOYKE BUKOHYBATHCS JIMIIIE OJfHA 3a/]a9a y 3aIaHAH IPOMIXKOK Jacy.

9. TIOBYJIOBA MATEMATHWYHOI MOJIEJII IHTEI'PAILIIf BEB-CEPBICIB JIJISI BU-
BOPY KOMITOHEHTIB ITPOI' PAMHOI IHOPACTPYKTYPH PO3IIOIUIEHNX CUCTEM

acr. FO.J1, Ceucryno, HTY «XIII», Xapkis

BusHaueHi OCHOBHI TOHSITTS SKOCTI Ta HABEJICHI OCHOBHI BUMOTH JIO HaJ[iIHHOCTI (DYHKITiO-
HYBaHHS BeO-CepBiCIB 3TiTHO ICHyIoUMX cTaHmapTiB. [IprBeeHa XapakTeprucTHKa Ta CKIIa KOM-
IUIEKCHHUX TOKA3HKKIB SIKOCTi: (DYHKIIIOHAIBHIX MOYKIMBOCTEH, TIPAKTHIHOCTI, €pEKTUBHOCTI Ta
MoOiTbHOCTI. Ha OCHOBI KOMIUIEKCHHX TOKa3HUKIB HaIiHHOCTI Ta e(eKTMBHOCTI BeO-CEpBICiB,
BPaxXOBYIOUH PEKOMEH/IAIi] iCHYFOUMX CTAHAAPTIB, a TAKOXK JIOCIIDKEHHS B 00J1acTi BIO00aHHs
KOpHCTYBadYiB T10 CKJIA/ly MTOKAa3HHKIB SIKOCTI 0OCTyroByBaHHs, Oyna moOy/ioBaHa MaTeMaTHIHa
MOJIENb IHTErparlii BeO-CepBiCiB B €IMHY CHCTEMY, III0 BPAXOBYE MOXIIMBICTH pe3epBarlii BeO-
CEpPBICIB (DYHKITIOHATIEHO TTOIIOHIMHE JITsI JIOCSTHEHHST MaKCHMaJIbHOI HafiiHocTi. [ToOymoBana
MOJIENb JIO3BOJISIE MaTeMaTHYHO OOIPYHTYBAaTH BHOIp KOMIIOHEHTIB JUIS TpOrpaMHOI iH(pa-
CTPYKTYPH CHCTEMH, TI00Y/TOBAHOI 32 JOMOMOT'OI0 CEPBiC-OpiEHTOBAHOI ApXITEKTYpHL.
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CEKUIA 2

KOMITHOTEPHI METOAU | 3ACOBU
IHPOPMALIMHUX TEXHONOIIN TA YNMPABNIHHA

KepiBHuk cekmii: a.1.H. mpod. I.B. Pyban, XHYPE, Xapkis
Cexkperap cekmii: k.T.H. o1 A.A. KoBanenko, XHYPE, Xapkis

NIACEKLWIA 2.1

1. CHWXXEHUE 3ATPAT HA PA3PABOTKY BEB-IIPMJIOXKEHUWSA ITYTEM
NCIIOJIB3OBAHMA TEXHOJIOI'NU AJAX

k.T.H. joi. JIlebenes O.T'., [I3t06enko B.®., XHYPD, Xaprkos

He Tak 1JaBHO KOHCOJIIbHBIC MPUIOKCHHS OBUTH BBITECHEHBI HACTOIBHBIMHU MPHIIONKE-
HHUSAMHU C rpadUuecKkiM MOJIb30BaTeIbCKUM HHTEep(deiicoB. B Haiie Bpems Mbl MOKeM Ha-
OIFOJIATh KaK TaKHe MPUIOKECHHS BHITECHSIOTCS BEO-TIPUIIOKEHUSIMH, KOTOPBIE MPEIOCTaB-
JISIFOT TOJIB30BATENSIM OOJBIIME BO3MOKHOCTH. [IpEHMYIIIECTBOM HCHONB30BAHHS TEXHOO-
MU Ajax sBISICTCSI TO, YTO C YBEJIMYCHHEM JUTHUTEIIBHOCTH PabOThI IPUIOKEHHUSI, CyMMapHBIi
TpaduK KIaCCHIECKOT0 BeO-TIPIIIOKEHHNS BO3pACTaeT ObICTpee YeM TpauK ajax-TPHIOKSHISL
DTO JOCTUraeTcs 3a CYeT Mepenavyu TONBKO HeOOXOANMBIX aHHBIX, a HE IEJIOi CTpaHHIL
JIst CHIDKEHHsI BpPEMEHHBIX 3aTpaT MCIHOJB3YEeTCsl MPHHIHIL, COTJIACHO KOTOPOMY IPOrpamMm-
HOE CpPEJICTBO PAa3JeNseTCs Ha OT/JEIbHbIC MMEHOBAHHBIC CYIIHOCTH, Ha3bIBACMBIC IIPO-
IPaMMHBIMH OUOJIMOTEKAMH HIIM MOIYJISIMH. DTOT MOAXO] MO3BOJSET SIHHONK/IBI pa3pado-
TaTh, MPOTECTUPOBATH ¥ OTJIAUTh KOMIIOHEHTBI CHCTEMBI [JIsl ACHHXPOHHOT'O B3aHMOJICHCT-
BUsI, M IOBTOPHO HCIIONB30BaTh Pa3pabOTaHHBIN KO/ B MOCIIEAYIOLUIMX CHCTEMAX.

2. MOJIEJIMPOBAHUE MH®PACTPYKTYPhI CBOPA TEJIEMETPUUYECKOM
NHO®OPMAILIMU PACTIPEJEJIEHHBIX JATALIEHTPOB HA BA3E AIIITAPATHBIX
PEIIEHUIA CTAHJIAPTA IEEE 802.11AC

k.T.H. Tkaue B.H., XHYPD, XHOVY; Murusn J1.E., JIebenes B.O., XHYPD, Xaprkos

B noxyase mpoaHann3upoOBaHEL MPUKJIAAHBIE 33/1a9H, BO3HUKAIONINE TP CO3IaHUH
nHppacTpykTyp cOopa TereMeTpuiIeckod MH(OPMAIMK B IIEJIOM; OCOOCHHOCTH HCIIOIb30-
BaHMs OECIIPOBOHEIX, B TOM UHCIIE TTOJMHTOBBIX M CEHCOPHBIX CETEBBIX PEIIeHHUIT uIst cOo-
pa TeJIeMeTpruIecKoi MH(POPMAINH; BEIIEICHBI CIIOXKHOCTH HCIOJIB30BAaHMS CYIIECTBYIOIINX
pelIeHnii B pacipeielIeHHbIX JaTalleHTpax Ha MpuMepe o0JIauHbIX JaTaleHTPOB KOMIIaHUH
Facebook, Google u Amazon. [IpemiokeHa TeopeTmdeckas MOJENb, Oa3UpYrOIMascs Ha
HOBOM mporokoie nepenaun nanusix IEEE 802.11ac n nmpoBeneHo MoieianpoBaHKe B MPO-
rpammHOii cpere ADP NetWorks. Ha ocHOBaHWMH MTOTYYEeHHBIX pe3yJIETATOB CHIETaHbI COOT-
BETCTBYIOIINE BEIBOJBI 00 YITyUIIIEHHH ITOKa3aTelell kadecTBa B pa3pese cOopa TeIeMeTpH-
4ecKoi MH(pOpManuy B PaclpeleNeHHBIX JaTalleHTpaX, BBIBEICHBI PEKOMEHIAINH, CYTh
KOTOPBIX 3aKITIOYAeTCs] B BO3MOXKHOM MPAKTHIECKOM NPUMEHEHHH HapabOTOK B JaHHOM
MIPEeIMETHOM 00TacTH.

3. METOJUKA PA3PABOTKN CUCTEMBI 3AILLIUTHI KOMIIBIOTEPHOM CE-
TU DJIEKTPOHHBIX TUIATEXXEU HA OCHOBE AI[AHTHPOBAHHOﬁ CYBBEKT-
HO-OBBEKTHOM MOJIEJIN

k.T.H. jgoi. Jlebenes O.T'., JIebenes B.O., XHYPD, Xaprkos

Jlyisi  omMcaHMs IUIATEKHBIX CETeil HCMONB3YeTCs aJanTHPOBaHHAs CYObEKTHO-
obbekTHasT Mozienb. C MOMOIIBIO BBEICHHBIX (hOPMAIBHBIX ONEPaIiii MOXHO OIUCATh T10-
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BEICHHE IUIATeXKHOH CETH B COOTBETCTBHM C Pa3pabOTAHHON IONUTHKON OE30IMacHOCTH
9KCIUTyaTally MOK00HOH ceTH. Mcnonp30Banue MpeyiokeHHONH MOJEIIH TT03BOJISIET OCYIIe-
CTBHTH ITEPeX0f 0T (hOPMATN30BAHHBIX MPABHII 10 TPeOOBaHMIT MPAKTHIECKOH pean3aIiii.
AnantupoBaHHasE MOJIENb 3aKJIabIBacT OCHOBHI ISl pa3pabOTKH METOIWKH IPOEKTHPOBa-
HUSL CHCTEMBI obecriedeHns] WH(OPMAIOHHOH 0e30MacHOCTH KOMITBIOTEPHON CeTH JJIeK-
TPOHHBIX IUTaTexeil. Mcnonp3oBanne pa3paboTaHHOW METOIMKH IO3BOJISIET Ha OCHOBE He-
(hOpPMAIIBHOTO ONMUCAHMS CHCTEMbI M MPAaBIU TOJUTHUKH O€30MacHOCTH CO34aTh (hopMallb-
HYI0 MOJIeTb TPOIECCOB, NMPOTEKAIONINX B HCCIeAyeMol IutaTekHoi cucreme. ITokasana
HEOOXOMMOCTh HMCIOJIB30BAHMST KPHNTOTPaUUECKUX CPEACTB HPH PEaTU3aliH CHCTEMBI
3aIIUTHl HA OCHOBE TIPEUTOKEHHON MOJIEITH.

4. WCCJIEJOBAHUE PELIEHMI 10 ITOCTPOEHUIO BECITPOBO/IHBIX CETEM
HA BA3E CTAHJAPTA IEEE 802.11AC B PEXXUME BECILIOBHOI'O POYMHUHI'A

k.1.H. Tkaue B.H., XHYPD, XHJYV; [I3r06enko B.®., Boiitenko B.1., XHYPD, XapskoB

B mokiazie paccMOTPEH CHEKTP COBPEMEHHBIX PEILICHHI 110 OpraHU3aluK Pa3IngHOro
Macmraba GecripoBomHBIX ceTel Ha 6ase HoBoro crangapra IEEE 802.11ac. Ilpu mpose-
JICHHU HCCIICIOBAHUI PAaCcCMaTPHBAIUCh TaKUE MapaMeTpbl Kak CKOPOCTh MEPEKITFOYCHHS
a0OHEHTCKOr'0 YCTPOWCTBA, KOJIMYECTBO TIOTEPSIHHBIX TAKETOB M CTENeHb MacTabupyemo-
cru. B pesynbrare uccnenoBanuii yCTaHOBIICHO, YTO OECIIPOBOJHOE 00OPYIOBaHHE TIONIB30-
BaTEJILCKOTO KJIacca MHUIMHUPYET MOJNHBIH MK aBTOPU3ALIHI TIPH TIEPEMEIICHHH OT OJHOM
TOYKH K Jpyroif; obopymoBaHue ¢ BBICOKMM ypoBHeM IeHTpammsamyn (Mikrotik, UniFi)
UMEIOT CJIOKHYIO KOH(PHTYpaIMio  HECOBMECTUMOCTh Ha ypoBHE pasinyHeix 10 onuHako-
BEIX YCTPOWCTB; GecripoBoHOE 000pyI0BaHKE MpOMBIIIIeHHOr0 ypoBHS (Juniper, Cisco) —
KJTaCCHYECKU MOAXOJUIT Ul MOIVICPIKKH OeCIIOBHOTO poyMuHTa. HenocTaTkoM SIBIISETCS
BBICOKasi CTOMMOCTH pealu3allii. B pe3ynbraTe MPOBEACHHBIX HCCICAOBAHUM, ClETaHbI
BBIBOJIBI O L€JIECO00PA3HOCTH HCIOIBb30BaHUS PEIICHHH C BBICOKHM YPOBHEM ICHTPAIN3a-
[[MM KaK ONTHMAIBHBIX [0 COOTHOLICHUIO [[EHA-Ka4eCTBO.

5. MOIAU®ULMPOBAHHBLIA METOJI BACKFILL C KOHCEPBATHUBHBLIM
PE3EPBIPOBAHUEM

K.T.H. joil. Boink M.A., ®umumonuyk T.B., XHYPD, Xaprkos

CymiecTByrolmye B HacTOSIIEe BpeMs IUTAHUPOBIIMKY TIPH pacipe/ie/IeHHH He aHalv-
3UPYIOT 00BEMBI BXOIHBIX M BBIXOMHBIX JAHHBIX 33/IaHHM, a TaK)Ke HE yYUTHIBAIOT CBSI3aH-
HOCTh 3a/1a4 B 3amaHuu. [IpemtoxkenHwrid B gokiane meron (Backfill mod) mo3Bomser
ydecTh INepeurCIIeHHBIE BBINIE HEIOCTaTKH, M B OTIMYMH OT cymiectByromero (Backfill),
YYUTBHIBACT MHTEHCHBHOCTH W O00BEM ITOTOKOB JAHHBIX MEXAy 3aJadyaM{ B 33/laHHH, YTO
TIO3BOJISET MOBBICHTH d(dexTnBHOCTS Hcnons3oBaHusi GRID-cucTeMs! 3a cyer ymeHbIe-
HUS BPEMEHH BBHINIOJHEHMS ITyNa 3aJaHUil Ha PaclpeelIeHHBIX TeTepOreHHbBIX BBIUHCIIH-
TeNbHBIX pecypcax. Meton Backfill mod monomauTeNnsHO onepupyeT qByMs apaMeTpaMu:
3a7Iep’KKOI BpEMEHH IIepe/iadyl IIaKkeTa ¢ YIeTOM TEeKYIIEro COCTOSHUS CEeTH M MPOITyCKHOH
CIIOCOOHOCTBIO KaHajla. B 3aBHCHMOCTH OT Kiacca 3a7ad OCYIIECTBISIETCS IOJ00p BEIUHC-
JIUTENBHBIX PECYpPCOB IO OJHOMY W3 TIPEUIOKEHHBIX MapaMeTpoB, Olaromaps KOTOPBIM
YMEHBIIIAeTCST BPEMSI IIPOCTOS PECYPCOB 3a CUET Pa3rpy3KH KaHAJIOB CBSI3H.

6. ®OPMHWPOBAHME MHOI'OYPOBHEBOI'O TIIPEACTABJIEHUS COBbI-
TH, OTPAXAIOIINX BBITTOJTHEHUE 3HAHUE-EMKHX BU3HEC-TTPOIIECCOB

I.T.H. ipod. JleBsikun B.M., k.3.H. ot Yanas O.B., XHYPD, Xaprkos

B noxmanme paccMaTpuBaercst mpoOiieMa BBIENCHUS MOAMHOMKECTB COOBITHH Jiora
3HaHHE-eMKOro OHM3Hec-Tporiecca I CTPYKTYpH3aIuy, MONydaeMOil METOIaMH Process
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mining Moxenu mpouecca. IlocnenoBaTenbHOCTs COOBITHII B JIore OTpaXkaeT II0CIe]0Ba-
TENBHOCTh BHINTONHEHMST JNEWCTBHII Tporecca BO BpeMeHH. PaccMoTpeHa TpexacreKTHas
MOJieNTb 3HaHHe-eMKoro Ou3Hec-nporecca. [Toka3aHo, 4TO acneKT 3HaHUH TAKUX IPOLECCOB
MO3BOJISIET BBLACIATH TIOCIEN0BATEIFHOCTH ACHCTBHI TpoIecca W yCTaHAaBIMBATh TSI HUX
TpeOyeMbIii MacmTad BpeMeH! B KOHKPETHOM KOHTEKCTe. V3No)keHHOe ompenersieT akTy-
aIBHOCTh paccMaTpuBaeMoi mpobieMsl. [Ipemtoxken MeTon GOpMHUPOBAHIS MHOTOYPOBHE-
BOTO TIPEJCTAaBIECHUSI COOBITHH, OTPa)KAIOIINX BBIIOJHEHHE MOAIPOIIECCOB 3HAHHE-€MKHX
OGU3HEC-TIPOLIECCOB, HA OCHOBE aHAIM3a JIOTOB IIPOLECCOB. YPOBEHb HEPapXUH COOBITHIL
3aBUCHT OT 3HAUCHHWII aTpuOyTOB JIOTa, YTO ITTO3BOJISIET YCTAHOBUTH COOTBETCTBHE MEXIY
TIOZIMHO>KECTBAMH COOBITHI Ha KaXkJIOM YPOBHE M OpTaHU3alMOHHON CTPYKTYPOH MpeArpH-
SITUSL, @ 3aT€M ITOCTPOHUTH MOJIEITH BHITTOHSIONIUXCS B ATUX ITOJpa3/IeNICHASIX OIIPOIIECCOB
METOJIaMH process mining.

7. HEMPOCETEBOE ITPOI'HO3MPOBAHWE HECTALIMOHAPHBIX 3KOHO-
MUYECKHUX TTPOLIECCOB

1.1.H. mpod. Pynenko O.I'., Pynenko C.O., Konecnuk /1. A., XHOY, XapbkoB

TpyAHOCTH TPOrHO3UPOBAHMS BPEMEHHBIX PSIOB, TOPOIKICHHBIX YKOHOMUYECKHMHU
MpOIIeCCaMH, CBsI3aHbI B IMEPBYIO OYEpEelb C MX HECTAlHOHAPHOCTBIO, OOYCIOBICHHOI
U3MEHEHUEM C TEYEHHEM BPEMEHH HE TOJNBKO XApPaKTEPUCTHK HCCIIEAYEMOro Iporecca
MPOrHO3MPOBAHKS, HO W HMX COCTaBa M B3aUMOCBsi3eil. B CBA3M C 3TMM BO3HHKAET
MOTPeOHOCTh B pa3paboTke HOBBIX 3()(PEKTUBHBIX METOIOB W aJITrOPUTMOB, JIENAFOIIHX
BO3MOXXHBIM TOJTY4EHUE aJEeKBAaTHBIX MPOTHO30B, CPEIM KOTOPBIX OMHUMH W3 Hauboiee
MEPCIIEKTUBHBIX MPEACTABIISIOTCS HeHpoceTeBble. B oKiane paccMaTpUBaeTCsi MpUMEHe-
HHE BOJIONHOHUPYIONINX CETEH, B KOTOPBIX B JOMOJHEHHE K TPAIUIMOHHOMY O0YIEHHIO
ucnons3yercs apyras QGyHZaMeHTanbHas (opMa ajanTaiy — SBOJIOLHS, peah3yeMast
MyTeM MMPUMEHCHUS HBOJIIOIMOHHBIX BBIYUCICHUH. B CETSIX UCMIONB3YeTCsl THOPUIHOE 00Y-
YeHHE, UCIONB3YIOIIee IBOIIOIIMOHHBIE W TPAIUIIHOHHBIE AJITOPUTMBI, YTO TO3BOJISICT HAH-
6oee 3pPeKTUBHO peIUTh TOCTABICHHYIO 3a/1a9y.

8. INPUMEHEHUE IUIK M340 JJJISI CUCTEMBI TEITJIOCHABXEHHWS MHO-
T'OKBAPTHUPHOI'O IOMA

K.T.H. joil. SlakoBckmii A.A., SlakoBckas JI.A., XHYPD, Xapekos

[Iporpammupyemsre orudeckre konTpomiepsl M340 cemeiictBa Modicon Graromgapst
MIHPOKUM (PYHKIIMOHATEHBIM BO3MOXKHOCTSIM TI0 TIpHEMY IIH(POBBIX M aHAJOTOBBIX CHT'HA-
J10B, (OPMHUPOBAHUS BBIXOIHBIX YHPABJISIIONINX CHTHAJIOB M MOIICPKKH Pa3THYHBIX KOM-
MYHUKAIIHOHHBIX TPOTOKOJIOB MOJYYMJIA IIHPOKOE MPUMEHEHHE YIS aBTOMATH3aIUU Pa3-
JIMYHBIX BUJIOB paboT. B nmokiane mpemaraeTcsl CHCTeMa KOHTPOJS TETIOCHAOKEHHST MHO-
TOKBapTHPHOTO JIoMa, cocrosimast u3 Heckombkux [IJIK M340, ocHalIeHHBIX MOMYISMH
paciupeHust JUIsi KOHTPOIST TeMIIepaTypsl B KBapTHpaX, YIPABICHUS BEHTWISAMH IOJAYH
ropstdeid BOJBI, KOHTPOJS OTKPHITUS (3akpbiThs) KpaHOB. [LJIK MCmonb3yroT MPOTOKOIN
Modbus 111 TONKITIOUEHHS K KOMITBIOTEPY, OCYIIECTBISIONIEMY YIIPAaBICHHE MPEUTOKCH-
HOU CHCTEMOH U cOOp WH(POPMAITIH O padOTe BCEX YCTPOHCTB CHCTEMEL.

9. MHTEJUIEKTYAJIbHASI CUCTEMA PACITIO3HABAHUS JIUI] C UCITOJIb-
30BAHUEM CBEPTOYHOI HEMPOHHOI CETH

K.T.H. joi1. becconoB A.A., benos 10.10., XHYPD, XaprkoB

Caeprounsle Helipornbie ceti (CHC) Gmaromapsi 0COOEHHOCTSM CBOCH apXHUTEKTYPhI 00-
JIAJIAF0T XOPOIell TOYHOCTHIO W WHBAPUAHTHOCTHIO K TOJIOKEHHUIO JIMIA HA M300pPaKCHUH, a
MPU3HAKH, BBIIEIISIEMbIE TIPH 00yJEeHHH, MEHEE 3aBHCHMBI OT 00YHUArOIIei BRIOOPKH, BCIIEACTBUE
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9ero JOCTUraeTcsl BRICOKasi TOUHOCTh 00ydeHmst. CHC conepsKut CJIOH Tpex BUIOB: CBEPTOUHEIE,
HOZBEIOOPOYHBIE, M HOMHOCBSI3HEIE. Pabora anropurMa pacriosnasanyst Ha ocHoBe CHC cocront
W3 JIBYX JTaIoB: oOydeHne ceTH (HacTpoika BeCOB) Ha 00ydaroleil BEIOOPKE W NCHIONB30BAHNE
OOY4eHHOH CeTH JUIL Paclo3HaBaHMs. BclielcTBHE BBICOKOI BBIUHCIHMTEIBHON TPYHOEMKOCTH
ANrOpHTMa 00YYEHHUSI, HCXOHOE M300paXKeHHe HeOOXOMMMO MacIITabupoBaTh. s yMeHbIIe-
HUSL BJIMSTHUSL TIOMEX ¥ TS OOILEro YIy4IleHHst TOYHOCTH PACIIO3HABAHHS Ha CTAIIUM Mpeaoodpa-
GOTKH B alrOpUTME NMPHMEHSETCS METOJ HOpMaJIM3allii. B IoKiIae MpUBOAATCS Pe3y/IbTaThl
MMHTAIOHHOTO MOJICTMPOBAHYIS, MOATBEepKaatorre 3 dexrrBHocTh Heronb3oBanust CHC npu
PeIEeHUH 33/[auK PACIO3HABAHMS JIUI[ B PeaTbHOM BPEMEHH.

10. METO/IbI U CPEJICTBA OIITUMU3ALIUM JIOTMYECKOM CTPYKTYPBI
PEJISINUOHHBIX BA3 TAHHBIX

Pamuenko B.A., XHYPD, Xaprkos

OnTrMI3aIys JTOTHYeCKOH CTPYKTYPHI PEJIAIMOHHON 0a3bl JaHHBIX IO3BOJISET CYIIECT-
BEHHO YITY4IIUTh XapaKTEePHCTHKH MH(OPMAIMOHHOH CHCTEMEL. [IIst poBeieHNs! TaKoil mporie-
JTypBl HEOOXOIMMO HATMYIE HAanOoee TIOTHOW MH(OpMAIINX O TIPESIMETHON 00JIACTH, XPaHUMOKH
B B/I. B T0O Bpems, kak U3BIE€UEHUE CTPYKTYPHBIX OrPaHUUYCHUI HE COCTaBISIeT TPyAa, IOIyde-
HHEe MH(OPMAIMH O PEaTbHO HCIIONB3YeMBIX aTprOyTax 0a3bl JAHHBIX NP padoTe IporpaMM-
HBIX TIPIIOKEHMH MH(OPMAIIOHHON CHCTEMBI SBILSIETCS 3aTPYJHUTEIBHBIM M IPEICTaBIsIeT
HaydHbIN MHTepec. [IpoBeneH cpaBHUTENBHEINH 0030p COBPEMEHHBIX IOIXOZOB JUIS PEIICHHS
TIOCTaBJIEHHON 3a/1a4H, BBIJIEJICHBI HAIPaBIICHNS TS JATBHEHIINX HUCCITSIOBAHHIA.

11. HEUPOCETEBASI CHUCTEMA PACIIO3HABAHHMS JINI[ HA OCHOBE
MHOI'OCJIOHOI'O IMMEPCEITTPOHA

K.T.H. joil. becconoB A.A., IlIkot A.C., XHYPD, XapskoB

Jlokman mocesieH pa3paboTke SPQPEKTHBHBIX OBICTPONCHCTBYIOINX AITOPUTMOB Ha-
CTPOMKH TTapaMeTpoB MHOTOCIIOiHOTO TepcenTpona (MIT), mpuMeHsieMoro u1st peIeHus TPYAHO
(opmar3yeMol 3a1aun pacrio3HaBaHIs JIMI] B peaslbHOM BpeMeHH. Bmecto Hanbonee mmpoko
HCIIONB3YEMOro MeTo/Ja HAaNMEHBIINX KBapaToB [t 00yuenus MII npeiaraercs nmpuMeHeHne
MHOTOIIIArOBBIX JITOPHTMOB, COYETAIONX CBOKCTBA 0a30BBIX AITOPHTMOB M aITOPUTMOB CTO-
XaCTHYECKOH aImpOKCHMAIMK W TIO3BOJISIOMINX 3HAYNTENFHO YCKOPUTH IIPOIECC OOyYeHUS.
[NpuBozsITCS PE3yNBTaThl HNMUTAIMOHHOTO MOZIETIMPOBAHNS, TIOATBEPKAAOIIHe 3()PEKTUBHOCTD
TIPEVIOKEHHBIX alropuTMoB 00ywerrst MII npn pemmennu 3aiaqu pacrio3HaBaHs JIUI] B pealb-
HOM BpeMeHH. Tarke U3 pe3ylbTaToB MOIEIMPOBAHMS CIIEyeT, YTO NMPHMEHEHHe MHOTOIIAro-
BBIX JITOPHTMOB TIO3BOJIFIIO 3HAYUTENIHHO YCKOPHUTH TPOLIECC O0YICHUSL.

12. KOMIIBIOTEPHASI CUCTEMA PETUCTPALIMM W OBPABOTKU TI'PB-
M30BPAYEHWIA [TPU UIEHTU®UKALIMN JIMUHOCTU YEJIOBEKA

k.T.H. joi. Tokapes B.B., 3epurok H.B., Kapmmuckuit A.M., XHYPD, Xaprkos

Meron ['PB-u300paskeHmii OCHOBaH Ha PETHUCTpAIK U 00pabOTKEe CBEUCHHIA, BO3HUKAIO-
[UX TIPU TTOMEIICHIN 00BEKTOB PA3NIIHON TPUPOJBI B MMITYJIECHOE AIICKTPOMArHATHOE TTOJIe
BBICOKOW HampspkeHHOCTH. CBeueHue pas3psijia C MOMOIIBI0 onThudeckoi cucreMbl u [13C-
KaMmephbI Ipeodpa3yeTcsi B BHICOCUTHAIBI, KOTOPBIE MOCTYIAIOT B BUJIE OMHOYHBIX KaJIpoOB WITH
CepUM KaJIpoB B HOYTOYK, TJIE TIPOMCXOAUT (DOPMHUPOBAHUE JIBYMEPHOTO TTOIYTOHOBOI'O M300pa-
eHns. KoMIbroTepHas cucteMa TOo3BOJISIET PErUCTPUPOBATH KAaK CTATHYECKHUE, TaK M JNHAMI-
yeckue ['PB-rpaMMbl B pa3IMuHBIX PEeXXUMax IO JIMTEIBHOCTU M IO MOLIHOCTH JIEKTpoMAr-
HUTHOT'O TIOJIS BO3/ICHCTBYIOIIETO HAa 00BEKT HCciieioBanvsl. BeicokonpomBomurenbHbiii RISC-
MHKPOKOHTPOJLIEp OCYIIECTBIsIeT cornacopanre ['PB-ckanepa u HoyTOyKa yepe3 USB-mopr, ¢
[IETIBI0 CHHXPOHU3AINN paboThI aIllapaTHRIX OJIOKOB KOMITHIOTEPHON cuCTeMbI. KoMITbroTepHast
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CHCcTeMa perucTparmn, 0opaborku u aHamm3a [ PB-n300paxeHuii Mo3BosseT mpoBecTH 00padoT-
Ky mo0pakennii I'PB-rpamM, mpencraBisromix co0oi IPOCTPaHCTBEHHOE pacIpesesieHHe
OCBEIICHHOCTH, 3aBUCAIIIEE OT COCTOSHIS HCCIISTyEMOro 0OBEKTa.

13. CTPATEI'Ys OBYUEHUM A CITOPTCMEHOB UI'POBBIX BIJI0OB CITOPTA C
HNCIIOJIb3OBAHMEM AIIIIAPATA CETEM KOXOHEHA U IIPUMEHEHUEM
CPEJICTB JOIIOJITHEHHO PEAJIBHOCTH

JHsaenxo B.A., Pamuenko B.A., Pocunckwmii I.H., XHYPD, Xapskos

B Hacrosiiee Bpemsi HaOIFOMACTCSI TCHJCHIINS YBEIHUYCHHS HCIIONB30BAHUS HCKYCCT-
BEHHBIX HEHPOHHBIX CETEH, KOTOPBIE MOT'YT CaMOOOYJaThCsl, B PA3IUYHBIX chepax JesTebHO-
ctH yenoBeka. OMHON U3 TaKuX cep NeITeTBHOCTH SBIISIOTCS HTPOBBIC BUJIBI CIIOPTa, B YacT-
HocTH (pyrooin. KoHrernmus o0ydeHHs MOJIOIBIX CIIOPTCMEHOB TIPEIIONIAaracT UCIIOIb30BaHIEe
HCKYCCTBEHHBIX HEHpOHHBIX ceTeil Tuma cereit Koxonena. Anmapar cereit Koxonena npume-
HSCTCS JUIS PEIICHUs 3a]a4 KiacTepu3aluy JaHHbIX. CpencTBa JIONMONHEHHONW pPEeaTbHOCTH
MIPEIONATraloT B3aUMOJICHCTBUE B PEaTbHOM BPEMEHH YeNIOBEKa M BBIYHCIUTEIILHOTO TICHTPA,
KOTOpBI OyzeT oOpabaThIBaTh MOCTYHAOIINE JaHHBIE C IPIMEHEHHeM HeHpoceTeBoro moa-
xoma. B mokmane paccMaTpuBaroTcs criocoObl TipesicTaBieHus (pyTOONBLHOTO OIS IBYMEPHOU
TeKCaroHATBHOW PEIIETKOMH, cocTosmiell u3 HelpoHoB. COOTBETCTBEHHO, KOOPIUHATHI KaXKI0-
To Urpoka o0eHX KOMaHJI, a TakKe Msda OyIyT TMONaBaThCS HAa BXOJ CETH B KadecTBE 00y-
yarorieii BEIOOpkH. Taroke Npe yToKeHb METOMKH ONpeIeICHHS IPaBIIHHON TIO3HUITUH UT'PO-
Ka Ha TI0JIe U CIIOCOOBI COKpaIlieHUs BpeMeH! 00ydeHus ceTh KoXOoHeHa, a Takke paccMaTpH-
BAIOTCST BOIPOCHI HACTPOHKH HaYaIbHBIX BECOBBIX KOA(HUIHEHTOB.

14. OBECIIEYEHME NHOOPMALIMOHHOM BE3OITACHOCTH NYC ARC

k.T.H. joir. KoBanenko A.A., XHYPD, XHDVY um. C. Ky3nerna, XapbkoB

B noknaje mpeacTaBiieHbl pe3ylbTaThl aHATHM3a MOAXOI0B K OLIEHKE H 00eCIeueHUIo
nHpopmarmonHoi 6e3omacHocTH (MB) KOMIUIEKCHBIX  MH(OpPMaIHOHHO-YIIPaBIISIONINX
cucteM (MY C) kpuTHIECKOro MPUMEHEHUs, Ha IIpUMepe aTOMHBIX dnekTpocTaHnui (ADC).
OTMeueHa BaXXHOCTD pean3anuy mnporecca obecriedennst Ib B paMkax cuCTeMBI MEHEK-
MeHTa KadecTBa. [IpeyiokeHbl COOTBETCTBYIONIHE TTOAXObI K oIeHke n obecneuenuro b
NYC ADC, a Takxe npeacTaBlIeHbl XapaKTepHbIE aCleKThl NX Pean3allii U MOTyJIeHHbIe
Pe3yAbTaThl IPUMEHHTENBHO K peabHBIM cucTeMaM. CrrenaHsl BRIBOIBI 00 YHUBEPCAIBEHO-
CTH TIPEJUIOKEHHBIX ITOJIXO0/I0B, a TAK)Ke O IOCTUTHYTHIX PE3yNIbTaTax C MX HCIIOIb30BAHUEM
B pamkax ceprudukarmu 1Y C ADC Ha MeXTyHapOIHBIX PHIHKAX.

15. MHOI'OYPOBHEBAS MOJEJIb BBIYUCJIIUTEJIBHOI'O TTPOLIECCA TE-
TEPOI'EHHOW BBIYUCJIUTEJILHOM CUCTEMBI

k.T.H. Copokuna W.B., x.1.H. non. Tokapesa E.B., XHYP3; Copokun P.B., XHAIY

B noknane paccmartpuBaeTcs 3a/1aua MPOSKTUPOBaHUS BMUCTUTENBHOI cructeMsl (BC) ¢
TOYKH 3pEHHS TIOCTPOCHHS MOJICIT ee BhrauciuTensHoro nporecca (BIT). [Ipennaraercst MHOTO-
ypoBHeBast Mojienb BI1, yunTreiBaromast iBa Kiiacca nmapauielii3Ma BEIMUCICHAN B TETEPOreHHON
BC. B nanHO#T Monenu Ha TepBOM YPOBHE JEKOMITO3UIIMH HCIIONB3YeTCsl TIOTOKOBAsk MOJICITh
TIPOIIECCOB, sBISTFOIIAsicst 3 HEKTUBHOI ¢ TOUKU 3peHHs OIMUCAHUS AITOPUTMOB, OCHOBAaHHBIX Ha
napawienm3Me 3a1ad. OIHaKO MPsSMOE WCTIONB30BAHKS TaKOH MOJIETH B Ka4ecTBE OCHOBBI JUIS
TUIAHUPOBAHUS PACIPE/ICNICHIsT BBRIUMCICHNH B THOpHIHBIX BC, MMEIONMX B CBOEM COCTaBe
MaCCHBBI MAPAIIETFHBIX MUKPOBBIYHCIATENHHBIX Y3TI0B, HedPPekTHBHO. B 3TOM Citydae mpen-
Jlaraercs MOJIeNb TapaJUIEITbHBIX BBIUMCIICHHH, OPHCHTHPOBAHHAS Ha KIJIACC aJlTOPHTMOB, OCHO-
BaHHBIX Ha MapaUIeu3Me JTAHHBIX. Takoke MpeIoKeH A3bIK BH3YILHOIO TIPOrPaMMHIPOBAHHS,
TIO3BOJISFOIIHI TIOBBICHTH TIPOYKTUBHOCTE MPOSKTUPOBAHWS JAHHON MOJIEIIH.
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16. METO/J] OBPABOTKHU 1 KITACCUDPUKAINU T'PB ITOJOBHbLIX M30BPA-
KEHUN

K.T.H. ipo¢. 3aBuzuctym FO.10., n.1.H. npod. Muxans O.®., Ceupunos A.C., XHYPD

IIpn obpaborke n Kaccupukanuy N300paKEHUH OMOIOTMIECKHX OOBEKTOB, MOITY-
JaeMBIX METOJaMHM razopaspsiHoil Busyaiusauuu (I'PB) u 1pyruMu aHaioramu 3Toro me-
TOZla BO3HUKAET HEOOXOIMMOCTh UX IOCIexyromel kiaccupukamuy. Takue M300paskeHus
UMeroT GopMy OJNM3KYIO K KOJBLEBOM, OTJENbHBIC CEKTOPBI KOTOPBIX OMHCHIBAIOT KIIACCHI
BO3MOJKHBIX COCTOSIHMH HCclielyeMoro oobekra. IIpemnaraercsi MOAXoiA, OCHOBAHHBIH Ha
(bpaxranbHOM TPEACTaBICHUH CEKTOpOB ['PB-rpamMMbl, /Uit KOTOPBIX PaCCUUTHIBACTCS pas-
MEPHOCTH HanOoyee THITMYHBIX BAPUAHTOB COCTOSHMII 00bekTa. IIpHHaIIeKHOCTh 00BEK-
TOB M300pa)KEHHUS K TOMY WITH HHOMY KJIACCY OIPEIENSACTCS IIyTeM CPaBHEHHUS STAIOHHBIX H
TEKYIUX Pa3MEepPHOCTeH MOydaeMOro H300paskKeHuUsL.

17. OB30P T1IOJAXOJA0B K BbIBOPY BPEMEHHBIX IIKAJI ITPU TTPOBEJIE-
HUU AHAJIU3A OLIEPEI[Eﬁ COBPEMEHHBIX KOMIIBKOTEPHBIX 1 TH®OPMA-
HMOHHBIX CUCTEM

n.1.H. npod. Pydar WU.B., n.1.H. mpod. Kyayk I'.A., x.1.H. mou. KoBanenko A.A.,
XHVYPD, XaprkoB

IpecraBieHbl pe3y/IbTaThl, OTHOCSIIHECS K BO3MOKHOCTH BHIOOPA BPEMEHHBIX IIIKAJT
JUTSL TIOCTPOCHHUS AJIEKBATHBIX MOJENICH COBpeMEHHOro Tpaduka. VICIOoNb30BaHHE TaKHX
MOJIeNiel, B YaCTHOCTH, MO3BOJISIET M3y4aTh JUHAMHUKY Ouepejicil aKTUBHBIX CETEBBIX YCT-
POICTB, YTO YPE3BBIUANHO BAXKHO VIS IUIAHUPOBAHUS M PACIPEIETICHHs 3arpy3Ku CeTei,
BXOJIAIIEH B COCTaB KaK KOMIIBIOTEPHBIX, TaK U MH(POPMAIMOHHBIX CHCTeM. VICIonbp30Banue
CTaTUCTHYECKUX XAPAKTEPUCTUK TpaduKa Ha HEOOIBIIOM KOJHIECTBE BPEMEHHBIX MACIIITa-
6OB TO3BOJISIET PACIIMPUTH TEOPETHUECKHE KOHIETIMHU ISl KPUTHIECKUX BPEMEHHBIX Mac-
mraboB, YTO JENaeT TAKOW MOAXOJ MPUMEHHMBIM K JI000MY TpaMKOBOMY IIPOIECCY,
BKJIFOYast TpaduK C TOITOBPEMEHHOM 3aBUCHMOCTHI0. KpoMe TOoro, Ha OCHOBaHHH TOTyYeH-
HBIX PEe3y/IbTaTOB, BO3MOXKHA pa3paboTka Mojenell Tpaduka Hapsay ¢ pa3paboTKOH ar-
MPOKCHMAIIUH JUTSl BBIYUCIIEHUS BEPOSATHOCTH BOSHMKHOBEHHST XBOCTA OYEPEIH MPOIIECCOB C
JIOJITOBPEMEHHO#! 3aBHCHMOCTBIO.

18. MOJIEJIMPOBAHUE TEXHOJIOTMYECKOI'O TTPOLIECCA TIOJIYUYEHUSA
TOJICTOIUIEHOYHBIX PE3HMCTOPOB HA OCHOBE AJIAIITUBHOI HEMPO-
DA331 CUCTEMBI

k.T.H. Copokuna 1.B., k.1.H. norm. Tokapesa E.B., XHYPD; Copoxun P.B., XHAJLY,
XapbKoB

[MpuunHOii pazdpoca HOMHHAIOB TOJICTOIUICHOYHBIX PE3UCTOPOB TMPU MX H3TOTOBJICHUH
SIBJISICTCST BaphHPOBAHHE TAKUX (DAKTOPOB PEXKMMA HAHECCHHUS PE3UCTUBHOM MMACTHI Ha MTOIOKKY
Kak pasmep siaeiiku ceTku Tpadapera, 3a30p TpadapeT-ToIIoKKa, CKOPOCTh JIBIDKSHHS PaKes,
naBiieHue pakelist. st MOIETMpOBaHUS TEXHOJIOMMYECKOro Mpolecca MOITyYeHUs! TOJICTOILIe-
HOYHBIX PE3UCTOPOB JIAHHEIC ()aKTOPBI TIPEICTABIICHBI B BHJIE JIMHTBICTUYCCKIX TIEPEMEHHBIX U
SIBJISTFOTCSI BXOHBIMU JTAHHBIME He#po-(azsu cucremsl Buna ANFIS. BeIXomHBIME JTAHHBIME
SIBJISICTCS TIOTYICHHOE 3HAUCHIE PE3VCTUBHOTO COMPOTHBIICHUS TSI BXOTHBIX 3HAUCHUI TEXHO-
JIOTHYECKHUX (PaKTOPOB PEKUMa HAHECCHHS. AnanTarys HeHpo-(a33u CHCTEMBI BBITIOTHEHA C
HCTIONTh30BaHUEM UMMYHHOT'O aJlTOPUTMa TI0 SKCIIEPHUMEHTATBHBIM JTaHHBIM. OTKJIOHEHHE 3Ha-
YEHHI BBIXOIHOTO COMPOTHBIICHHUS PE3UCTOPOB OT 3HAUCHH M3 TECTOBOH BHIOOPKH HE TPEBHI-
maer 5%. [locTpoeHHast Mozeb TO3BOMSIET COKPATHTH OOBEM MPOBOAMMBIX HCCIIEIOBAHHH, a
TaKoKe MPOrHO3MPOBATh 3HAYCHHUS BEIXOMHOTO COTIPOTUBIICHHUS TPH 3HAYCHUSIX (PaKTOPOB, KOTO-
pbIc HEBO3MOYKHO TIPOBEPHUTH H3-32 OTCYTCTBHS COOTBETCTBYIOIICH armapaTHOH 0a3bl.
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19. UICITOJIb30BAHUE XENI-OYHKLMI JIJII BAJJAHCUPOBKH 3ATPY3KU
KAHAJIOB KOMIIbIOTEPHBIX CETEI

MMapteika C.A., k.T.H. ipod. 3aBusucryn 10.10., XHYPD, Xaprkos

[pencraBnen Merox GOpHOBI ¢ Meperpy3kaMu Tpaguka B KOMITBIOTEPHBIX CETSX CO
CJIOKHOH TOIOJIOTHEN C UCIONB30BaHUEM Xenl-pyHKIH. B nokmane paccMOTpeHB! acTieKTh
BIMSHMS Pa3lUYHBIX IIapaMeTpoB Ha OalaHCHPOBKY 3arpy3kd KaHajioB. [IpemcTaBieHbI
HECKOJIBKO METOJIOB XEIIHPOBAHUS, TIO3BOJISIONINX YBEIWYUTH CETEBYIO MPOIMYCKHYIO CIIO-
COOHOCTB TIpY pacIpeneIeHnt Tpadrka 1o MHO)KECTBEHHBIM KaHajlaM. DKCIIepIMEHTAIEHO
TIOATBEPIKICHA BBICOKas () (PEKTUBHOCTH NCIIONB30BAHUS XeUI-(QYHKIUH ISl GalaHCHPOBKH
3arpy3KH Ha KaHaJax ¢ HEPaBHBIMH 3HAYEHHSIMH METPUK.

20. AGGREGATE-BASED APPROACH TO PERFORMANCE SYSTEM
EVALUATION

PhD prof. Gorbachov V., PhD Abdulrahman Kotaeba Batiaa, KNURE, Kharkov

However, existing analytical performance evaluation techniques usually have a difficult
and time-consuming modeling process because: analytical modeling requires strong mathematical
background; most modern systems are too large and complex to be modeled directly; modeling
for exploring various alternative designs always takes time and patience; and translating models
to computer programs and their debugging. In this paper, we propose an aggregate-based ap-
proach to analytical performance modeling of systems. The whole approach is built using analysis
of complex system. The proposed approach can effectively solve the above problems for the fol-
lowing reasons: the approach allows a system to be modeled by using the set-theoretic description
related to the system's topological features, without caring about most mathematical details; the
underlying aggregate-based concept supports divide-and-conquer modeling by breaking a large
and complex system into several small subsystems, which can be modeled easily and independ-
ently; the approach supports reuse of set-theoretic models, which reduces the modeling efforts
involved in exploring various design alternatives. . It shows the feasibility of the method and its
advantages when applied, particularly to large scale systems.

21. BE3IIEKA ®YHKIIOHYBAHHS TEJIEKOMYHIKAIIIMHUX CUCTEM TA
MEPEX

Postopryes O.M., XHYPE, Xapkis

B nomoBini po3risiHYTO OMHY 3 aKTyalbHIMX TpoOneM iHdopmaTm3amii — OGesnexy
(YHKIIIOHYBaHHS TEJIEKOMYHIKAIIHHNX CHCTEM Ta MepeX. PO3IIISTHYTO OCHOBHI THITH 3arpos,
0 BUHWUKAIOTh MPH €KCIUTyaTallii TeJIeKOMYHIKaiifHIX CHCTEM Ta METOIH 1 3aCO0M 3aXUCTy
iH}opmartii. AHaNi3 OCHOBHHX THIIIB 3arp03 Ta METOJIB 3axXHCTy iHopMaii mokasas, 1o IIs
Oe3neyHoro (GpyHKIIOHyBaHHS TEMEKOMYHIKAIiHHIX CHCTEM Ta Mepex, HeoOXiJHa pearizamis
CHCTEMHOT O ITiIXOATY, IO BKIIFOYa€E B ce0e BUKOPHCTAHHS CHEIlAJIbHIX TEXHIYHHUX i Iporpam-
HUX 3aC00IB Ta OpraHi3aliifHUX 3aXO/IiB, SKi HATIPABIICHI Ha ITiIBUICHHS OC3MIEKH.

22. PASBUTUE HEKOTOPBIX CIELIUOUKALIMI CTAHJIAPTA IEEE 802.11

3aBoporras M.I'., XHYPD, XapskoB

Cranmapt 802.11 nmpexncrasmsier coboii Habop crienudukanyii, paspadoranssix IEEE st
WLAN. TexHndeckue XapaKTepHCTHKH JaHHOTO CTaHAapTa IMOCTOSHHO MOIUQHIMPYETCS B
CBS3U C TIOOAIBHBIMU MOTPEOHOCTSAMH COOOIIECTBa. YBEIUYCHHE pajnyca IEHCTBUs CeTei,
YCHJICHHE CHTHANIA U TIOBBIIIEHHE 0€30MaCHOCTH SIBJISIOTCS OCHOBHBIMY HAIPABJICHUSIMH HCCIIE-
JoBaHuUii. Pa3paboTaHHbIC B COOTBETCTBUU C 3THM cTaHaapToM WiFi-TeXHOJIOrMH B HACTOSIIICE
BpeMsi OBICTPO Pa3BHBAIOTCS, B COOTBETCTBHH C TPEOOBAHUSIMH PBIHKA M Payl 00CCIICYCHHS
omrymieHust komdopra y morpedurens. B pamkax 3Toi craTbu Oyner cienaH 0030p Hanboee
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TIOMYJISIPHBIX CHeNM(UKamiA 3TOro craHaapTa, Takux Kak: 802.11r —opreHTHpOBaHHEIN Ha pea-
mmm3arwio MoomtsHOCTH; 802.11€ oTBedaeT 3a MPHUCBOSHHE TIPUOPHTETA MIepelaBaeMbIM JAHHEIM;
802.11s — cranmapt ms peamsamun Wireless Mesh; 802.11p — st 6ecnipoBoHON Tiepenadun
HH(OPMALH MEX/TY BBICOKOCKOPOCTHBIMH TPAHCIIOPTHBIMHU CPEICTBAMU.

23. AHAJIM3 PACIIPEJEJIEHHBIX CHUCTEM C HCIIOJIb3OBAHUEM
AKKA.NET

Jlykamés C.A., x.1.H. gom. Jlsmenko A.C., XHYPD, Xapbkos

B nokname paccMoTpeHBI OCOOCHHOCTH MOCTPOCHUSI PACTIPENICIICHHBIX CUCTEM C HC-
nonp3oBaHueM TexHomoruu Akka.Net. J[aHHAS TEXHOIOTHS MO3BOJISIET CTPOUTH pacrpeie-
JICHHBIE CHUCTEMBI C HCIIONB30BAHUEM OJIHOTO W3 OOBEKTHO-OPHCHTHUPOBAHHBIX SI3BIKOB.
JlaHHAsT TEXHOJOTHS MO3UIIMOHUPYET CBOE MOJOKEHUE Ha PBIHKE, KaK TEXHOJOTHS: OBICTPO
pearupyrorasi Ha U3MEHEHUSI, JIOSUThHAS K BO3MOXKHBIM OIIMOKaM, MacIITa0HpyeMasi, TaKkKe
OHa OCHOBaHA Ha ACHHXPOHHOM TIOBEJICHHMH aKTEPOB B cuCTeMe. B paboTe mpesutoxkeHa
CTPYKTYpHasi cXeMa IOCTPOCHHUS MOJIENIM PACIpPE/ICIICHHON CHCTEMBI, OCHOBaHHAsI Ha ¥C-
mobp3oBaHNK OnOMMoTeku Akka, ¢ BO3MOXKHOCTBIO TOPH30HTAIBHOTO MACIITaA0OHPOBAHUS
cucrembl. [IpoBeeHHBIN aHANH3 MOKA3all, YTO JaHHAs OMONMOTEKA TMO3BOJISIET B KpaTdaii-
IIFe CPOKH IMOCTPOHUTH CHCTEMY C HaJTMYHMEM MUHHMAIBHOTO KOJHMYECTBA cOOEB TPpH padore
¥ TIPOCTOTO TOPH30HTAIBHOI'0 MACIITAOMPOBAHHS CHCTEMEL.

24. METO/1 PACITO3HABAHHN S QRS-KOMITJIEKCA

K.T.H. joi. Bemnuko O.H., x.1.1H. gom. Janok O.M., XHYPD, Xaprskos

B noxiazie poaHaM3UPOBaHbl OCHOBHBIE HEJOCTATKH CTAHIAPTHBIX METOJIOB Pacio-
3HaBaHust QRS-KOMIUIEKCAa M UCTOYHUKH MX TIPOUCXOKaeHust. [Ipeuraraercst METOI pacio-
3HABAHWS, OCHOBAHHBIA HA KOMIUIEKCHOM HCIIOJIb30BAHUH HECKOJIBKHX IMPOLEIYpP: MOMCK
BepumHbl QRS-koMIUTEeKCa (QUIBTPOM CKOJIB3SIIIEr0 CPETHETrO, BHIUMCIICHHE €ro rpaHull N-
TOYEYHBIM (DHIIBTPOM C TMOCIEAYIOMIEM MX YTOUYHEHHEM C TOMOIIBI0 (ha30BOM TPAEKTOPHH.
IMoka3zaHo, YTO KCIOIB30BaHue (Hha30BOI TPAEKTOPUH TO3BOJISIET OMPEIEIIUTh HAYAIBHYIO U
KOHEYHYIO TOYKM KOMIUIEKCA, HE3aBHCHMO OT €ro ()OpMbI M BapHAIlMHd aMIUTUTYIHO-
BPEMEHHBIX COOTHOMIeHUH 11t Q, R, S 3y0OI[0B, B TOM YHCIIE U ISl CHTHAJIOB C TIOMEXaMHU.

25. PO3POBKA BI3HEC-IIPOLIECY B IHOOPMALIIMHIA MEPEXI KOMITAHII
3B’ A3KY

Crprok O.I'., XHYPE, Xapkis

B nmonoBini po3risiHYTO CTPYKTYpY iHpOpMamiiHOl Mepexki KoMIaHii 3B’ 3Ky Ta OIH-
CaHO CTpATErilo CTBOPEHHS KOpPIOpAaTWUBHOI iH(popMmamiitHol cuctemu. [IpoBemeHO aHammi3
013HEC-TIPOIIECHOTO ITiIXOJTy JIO YIIPABIIIHHS Ta €Tany 0i3HeC-isUTbHOCTI KOMITaHi1 3B s3KY.
JlocmikeHO MeTOAM MOJIeNTIOBaHH Oi3HEC-MPOIECiB Ta TEXHOJOTII0 CTPYKTYPHOT'O aHAI3Y
SADT (monens IDEF0). Bukonano MoziemoBaHHS JIESIKHX Oi3HEC-TIPOIIECIB Y MPOrpaMHOMY
cepenounyi RAMUS, B ToMy uncii po3pobieHo TpH piBHI iepapxii 6i3Hec-mporecy OimiH-
TOBOi CHCTEMH KOMIIaHil 3B’ SI3KY.

26. METOI YINUIBHEHHSA OIITUYHUX CUTIHAJIIB V PA3I ITEPEJAUYI
THOOPMAIIIT V KOMITIOTEPHUX MEPEXXAX

k.T.H. Konryr FO.M., XHYPE, Xapkis

Y JOTOBiJIi aHATI3YIOTHCS OCHOBHI METONM YIIUTHHEHHS CUTHAJTIB B ONTHYHHX JIHISX
3B'I3KY JIOKaTbHUX KoMITtoTepHIX Mepex (LAN). 3okpema, B paMKax BHpIIIEHHS 3a71a4 eek-
THBHOI TPaHCIOPTyBaHHI rmakeTiB B LAN, po3risiHyTi HACTYITHI METOAN YIIUIBHEHHS: 9acTOT-
e (FDM), monose (MDM), 3 ypaxyBanHsM nomispHocTi Hecydoi (PDM), wacose (TDM) i
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xsruisoBe (WDM). Takox 3a3HaueHO i 00TpyHTOBaHO, 110 TeXHOJoriyHO B LAN peani3yeTses
JIYTUIEKCHUH 3B'SI30K 110 IBOM ONTHYHKM BosoKHaM (OB), koxkHe 3 SIKMX NpU3HAYEHe IS Tie-
penadi inpopmaii B oqHOMY HanpsMKy. Taxuii miaxin moOynoBy Mepesx i opratizamii oOMiHy
MaKeTaMH Mi’K KOMITIOTEpPAMH B ILIIOMY 3HAYHO 30LTBIIYE OOCST KOMITIOTEPHOrO Tpadiky, o
TepeIaeThCsl, Ta i IBUIIYE HAJIHHICTh HOro niepeadi. AHai3, M0 MPOBEICHHA Bi IIOBITHO JIO
BHIIIEBUKIIAJICHUX aCTIEKTAMH TTOKa3aB, 110 B TAKUX Mepexax sl 30UThIICHHS 00CsTyY Tpadiky
1 BHUAKOCTI neperadi iHpopMartii ocobIMBY yBary Ciifi MPUIUISTH 3aCTOCYBAaHHIO METOJIB
TDM i OTDM. Kpim TOro, B TaKMX ONTHYHMX CHCTEMax 3B’s3KY MOKHA YCITIIITHO BUKOPHCTO-
ByBaTH Iu¢poBi cucremu nepenadi SDH 3 pi3HOO KiNBKICTIO KaHAJIB.

27. AHAJII3 ©®VYHKUIOHYBAHHA MEPEXEBUX CTEIAHOI'PAGIYHUX
CUCTEM

JIsmrenko I'.€., XHYPE, Xapkis

B po6oti po3risHyTI 0cOONMHMBOCTI HYHKITIOHYBaHHS MEPEKEBHX CTETaHOrpadivHIX CH-
crem. Ilepenaga nmpruxoBaHoi iH(pOpMAIi IO TeTEKOMYHIKAIiIfHIX CHCTEMaxX MOXJIMBA IUIS-
XOM BHKOPHICTAHHSI ITOJTIB MEPEKEBUX IPOTOKOIIB, Tepeadi ITakeTiB 3 IIOMIIIKAMH, 3aTPAMIIL
MiX TAKeTaMHu JUTsl KOIyBaHHSI CUMBOJIB. MeTojim KiacuuHoi creraHorpadii 3a3Bud4aii opieH-
TOBaHI Ha HE iJICATHHICTH JIFOJICHKUX OpPraHiB YyTTS: HAWJaCTIiIlle BUKOPHCTOBYIOTH 3aMiHY
HalMeHII 3HaYyIyX OITiB y Pi3HUX THIIAX KOHTEHHEpIB, ajie 3MiHa OiTiB B IIEBHUX ITOJISX Kaj-
piB 3MiHIOE (DYHKI[IOHYBaHHS MPOTOKOJIB, TOMY OCOOJIHBICTIO MepexkeBoi cTeraorpadii €
HEeoOXi/THICTh BpaxoByBaTH Te, IO IPHXOBaHA Iepesada iH(opMamii He IMOBHHHA CYTTEBO
BIUTMBAaTH Ha (DyHKIIOHYBaHHS BUKOPHCTOBYBAHOI'O MEPEKEBOr0 MPOTOKONY. TaKkosK MiJ| Jac
Tiepeziadi MprxoBaHol iHpopMarii HeoOXiTHO BpaxOBYBaTH 3aBaJOCTiHKiCTh, MIPOITYCKHY 3/IaT-
HICTh TEJIEKOMYHIKAI[IHHOI CHCTEMH, METON EKOTYBAHHSI Ta ETEKTyBaHH.

28. KOMITBIOTEPHASA CUCTEMA UCCIIEJOBAHUMS JIETOYHBIX TTATOJIO-
Ui

Maszanos N.A., k.1.1H. gom. Janok O.M., XHYPD, XaprkoB

H3mepeHne aKyCTOIEKTPHIECKOrO UMITEIAHCA CETMEHTOB JIETKUX — KOMIUICKCHBIH Me-
TOJl WCCIICIOBAHUS CTPYKTYPhI JIETOYHBIX IATONOTHH, MO3BOJSIOIINMA OIEHHUTH JUHAMUKY
(YHKIIMOHUPOBAHMST CHCTEMBI JIbIXaHHsI O3 OTIOIHUTEBHOM JTy4eBoi Harpy3ku. [Iporpamm-
HBI MOJTYITh CHCTEMBI 00ECIIEUMBAET BHIMTOTHEHNE ClIeIYFONMX (QyHKIMA: 00paboTKa aKycTu-
YECKOro CHrHajia (MCCIIE0BaHHE CIIEKTPAIHLHOrO COCTaBa M OICHKA MHTEHCHBHOCTH CHTHAJIA,
MO3BOJISIOIIKE OMPEIETUTE TTAPAMETPBI BO3IyXOHATIOHEHUS JISTOYHOTO CETMEHTa); 06pabor-
Ka JIAHHBIX MMIICIAHCOMETPHH JUTS ONpeIe/icHust (a3 IbIXaHus U TapaMeTPOB KPOBEHATIOMHE-
HUIST; BBIYMCITUTEIBHBIE TIPOIEAYPhI TSI TOTyIeHuUs Tep(y3HOHHOrO COOTHOIICHHUS U aHAIHA3a
JTMHAMUYECKON KapTHHBI TPOLECCOB, TIPOMCXOMAIIMX B JIETOYHOM cerMenTe. IIpeuiokeHHast
crcTeMa Mo3BONUT 3P (GEKTUBHO OMPEIEIISITE THIT U JIOKATH3AIUFO JIETOYHBIX TIATOJIOTHiA.

29. OCOBEHHOCTHU KOMIIBIOTEPHOM OBPABOTKU CUT'HAJIA B UCKYC-
CTBEHHOM I'OJIOCOBOM AIIITAPATE

Myxkanosckas 1.B., k.1.1. nou. Jlariok O.M., XHYPD, Xaprkos

B paGore paccMOTpeHBI OCOOCHHOCTH KOMITHFOTEPHON 0OpaOOTKH PEUeBOro CHTHANA ISt
YIydIIeHUs (YHKIIMOHUPOBAHMSI UCKYCCTBEHHOT'O T'OJIOCOBOTO armapara. VIcrons3ys mpemio-
JKEHHBII allTOPUTM, BO3MOXKHO, 00paboTath orudpoBaHHb DMI -CUTHAN U OIICHUTH €ro Hau-
OOMBIIYI0 aKTUBHOCTh. Ha mepBoM 3Tare 00paOoTKH MPOUCXOUT JWHAMHYCCKAsT (DHITETPAIHST
MOCTYMAIOIIECTO CHTHAJIA, Pa3JIeIeHHe YICTOr0 CHTHAJIA HA HECKOIBKO (PHITBTPYIONMX TONOC U
€ro MOHMKAOIIAS JUCKpeTH3aims. Jlamee MpoMCXOIUT TIOICYET OrubaroIel, MpUMEHEHHE TIpe-
obpazoBanmst ['mmsOepra u orepatopa Turpa (TIOmaBiseT CHHYCOUIANBHBIC KONEOaH s, OCTaB-
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TSI TOJIBKO M3MEHEHHSI aMILTATY/IBI) B COYETAaHHU CO CTIIaXKMBAOIMM (prbTpom. Pasnernenne
Ha aKTHBHYIO U HEaKTUBHYIO YacTb IIPOMCXOIUT B TPH 3Tara: OWHAPHBII IOpOr 0OHAPYKEHUS,
JIBOMHOE OIpeJIeNieHHe Iopora U pacdeT aJanTUBHOro 1opora. [l aHamm3a IpaBHIbHOCTH BbI-
60pa MH(POPMALMOHHBIX COCTABIIIONIMX MIPOMCXONHUT OIPE/IEIEHHEe BPEMEHU CMEIIEHHs U pac-
4eT BO3MOXKHBIX ommMOok. Takast 00paboTKa CHTHAsIA TIO3BONHT TIOBBICUTH Ka4eCTBO OOHApPY»Ke-
Hus1 MH(pOpMaIMoHHOK cocTaBistonieit n3 OMI -curnana.

30. AHAJII3 CTBOPEHHS ITPOTPAMHOI'O 3ABE3IIEYEHHS HA PYTHON
TP POBOTI 3 BIG DATA

onomaperko O.€., x.1.1. or. Jlsmenko O.C., XHYPE, Xapkis

B poboTi po3risiHyTi HafO1IBII PO3MOBCIOKEHI BUIIAIKH BTPATH Yacy, MPH CTBOPEHI
porpaMHoro 3abesnedeHHs Ha Python min gac poboru 3 BenmuknMu 06’ emamu JganuX. [Ipo-
BEZCHO CHCTEMHMI aHaNi3 iCHYIOUMX 3aco0iB BHpIIIEHHS JTaHOi 3ajgadi. 3amporoHOBaHi
METO/IM BHPIIIIEHHS 33/1a4i, sIKi 0a3yI0THCSI HA BUKOPUCTAaHHI PI3HOMaHITHUX ICHYIOUHX 0i0-
JIIOTEK aHAN3y JaHWX, BUKOPUCTAHHI JTOJATKOBHUX CIICI[iaJIi30BAHUX YTIIIIT, SIKI MOXITUBO
BHKOPUCTOBYBATH B iHTepaKTHBHii o0onoHmi [Python, BincTexeHHs THIIB JaHUX Ta CXEM,
BiJICYTHICTh HaJIeXXHOTO TECTYBaHHS. BUKOPHCTaHHS BCIX ITX METOMIB JO3BOJISIE CKOPOTY-
BaTH 4ac JUIs PO3POOHMKIB, O3BOJISTIOUH IIBUIKE NIEPETBOPEHHS JAHUX 1 MiITPUMKY QYHK-
111 3aBaHTa)KCHHS, a TAKOX YHi(iKyBaTH i 30epirat qaHi 3 pi3HUX JpKepel 1 popMaris.

31. BIUIMB HEJIHIMHUX E®EKTIB HA EHEPT'ETWYHI ITOKA3HUKU OII-
TUYHOI JIHII 3B’ 13KY WDM

Cocenxo M.IO., XHYPE, Xapkis

B nmoxnazi aHami3yroThCS HENMiHIHHI e()eKTH, IO YTBOPIOIOTECS Y Pa3i MPOXOKEHHI
CHUTHAITy 110 ONITHYHOMY BOJIOKHI Ta SIKi € OJJHIMH 3 OCHOBHUX (DaKTOPiB BTpAT MOTYKHOCTI
CUTHAITY 1 TeHepallii mymMy B mporieci nepenadi iHopwmarii y BOJI3. ITokazaHo, 1110 B 1IboMy
aCTeKTi OJHIEI0 3 BAXJIMBUX 33/1a4 € BCTAHOBIICHHS B3a€MO3B'I3KY MiXK XapaKTEPHCTHKAMU
BOJIOKOHHO-ONITUYHUX CHUCTEM 1 CHEPTETUYHUX XapPaKTCPHCTHK KaHAy, TAKHX SK: MOTYXK-
HICTh KOPHCHOTO CHTHAIY, MOTYXKHICTh €KBIBAJICHTHOI'O ITyMY, BUHHKAIOYOrO B KaHAI, a
TaKOX CITIBBITHOIICHHS X TOTYXHOCTEH. B mporieci aHami3y mpoBeieHa OIiHKa IHX Xa-
PaKTepHCTHK Ta BU3HAUYCHE cHiBBigHOmeHHs curHan/urym (OSNR) B ontiaHii niHiT 3B13KY.
3 orsmy Ha 1€ PO3pOOJIEHO BIiAMOBIMHWN aNTOPUTM OIHKK €HEPreTHYHOro MOTEHIary
ONTUYHOI JTiHII. 3ampoloOHOBaHa METOAWKA OIIHKA CHEPreTHYHUX moka3Hukie BOJI3
JIO3BOJISIE BPaxyBaTH TMOKA3HUKH, II0 MAIOTh ICTOTHHH BIUTUB HAa CHEPreTHKY CYYaCHHX
BHCOKOIIIBH/IKICHMX CHCTEM Ha OCHOBI cimelicTBa TexHojorii WDM.

32. BUKOPUCTAHHSA CITEHIAJIIBOBAHOI'O TTPOI'PAMHOI'O ITAKETY ATOLL
JUIS TUIAHYBAHHS 1 OINTUMBBALIL BE3JIPOTOBUX MEPEX ®IKCOBAHOI'O
3B’A3KY

Hubans 10.0., XHYPE, Xapkis

VY cydacHHX OMepaTopchKuX Mepexkax 0e3/JpoToBOro (ikCOBAHOTO 3B'I3KY OJJHAM 3 Hali-
BaXIIUBIIINX KPUTEPIiB I IH)KeHepa-POSKTyBAIBHIKA Y pa3i IUIaHYBaHHS MEPEXi € BUKO-
pUICTaHHS CyJacHUX 1H(OPMAIHHIX TEXHOJOTiH Ha 0a3i criemianizoBanoro I13. OmaM 3 Haii-
O1BII 3aTpeOyBaHMX CHEIiai30BaHMX MaKeTiB Takoro poxy € I13 Atoll, mo BUKOpHCTOBYETE-
sl JUTS TTAHYBaHHS 0€3/IPOTOBUX MEPEIK, PO3IIMPESHHS 30H TIOKPHUTTS 1 MEPEKHOI ONTHMI3aIlii.
Y JOmOBili HAZAIOTHCS 1 AHANI3YIOTHCS PI3HOMAHITHI MOMJTUBOCTI MO0 BUKOpHcTaHHs [13
Atoll, a came: BiJT MOXKITMBOCTEI aBTOMAaTHYHOT'O TUTAHYBAHHS Ta ONTHMI3AIlil MEpexi 3a 3a/a-
HUM YaCTOTHHUM IDIaHOM Ta 32 Oa’kaHUM TIOKPHUTTSIM, JIO MO>KJIMBOCTI BUKOHYBATH PO3IOIUICHI
00YHCIICHHS KUTBKOX TTOTOKIB OTHOYACHO. 3a3Ha4YeHE TaKOXK «BMiHHsD 1IbOT0 13 BimoOpakaTi

28



Mpobnemu iHbopmaTU3alii : YeTBepTa MidkHapoAHa HayKoBO-TEeXHiYHa KOHbepeHLis

JTit04e TOKPUTTS (y TOMY YHCII 1 BUGIPKOBO YISl KOXKHOT'O CEKTOpa), OyayBaTH mpodiib 3B's3-
Ky, KapTy MPOITYCKHOI 3aTHOCTI MepesKi Ta KapTy JOMiHyBaHHS IeBHOI 6a3oBoi cranii. [lo-
Ka3aHo, 110 Bukopuctanus [13 Atoll 1o3Bomnsie onepaTopy IiBUIIUTH SKICTh MOCITYT, MO Ha-
JTAIOTHCS, a JUTsl aDOHEHTIB MiHIMi3yBaTH BUTPATH Y pasi iX 3amuTy.

33. BUBIP 3G POYTEPIB 3 BUKOPUCTAHHSAM METOAIB BAT'TATOKPUTEPI-
AJIBHOT OIITUMIBALIT

k.T.H. Yeboraprosa /I.B., XHYPE, Xapkis

B nomosizi nmpoaHanizoBaHO PO3BUTOK MEPEX MOOLITFHOTO 3B’ 53Ky TPETHOTO TTOKOJiHHS
B YKpaiHi, pO3IISHYTO apXiTeKTypy Ta NpHHIWNHN (YHKIIOHYBaHHS Mepexi. [IpoBeneHo ne-
TanpHUH aHai3 3G obmagHAHHS Ta 3a JIOMOMOTO0 Teopii OaraTokpuTepiaabHOI onTHMi3amii
BHKOHAaHO BHOiIp omTuManbHOrOo BapiaHty 3G poyTepy AJsl BUKOPHCTaHHS B HaBYAIBHIN
naboparopii, a caMe MeTOJIOM AWCKPETHOTO BHOOpY 1Mo Oe3yMOBHOMY KpHUTEpil0 IepeBaru
cdopmoBaHo MHOHHY [Tapero-onTumansaux BapianTiB 3G poyTepiB, a MOTIM 3 Hel BHOpaHO
ONITHMAJIFHUI BapiaHT POyTepy 3 BUKOPHUCTAHHSIM TEOPii BaXKIIMBOCTI.

34. TIAPAJUIEJIBHOCTb U PACIIPEJIEJIEHHOCTH B CUCTEMAX JIUAJIO-
T'OBOTI'O OBYUYEHUS. MYJIbTUATEHTHASI MOJIEJIb

Bensie B.U., JIsiaenko B.A., 1.1.H. morn. Muxans O.®., XHYPD, Xapskos

CucreMsl IHAIOroBOro o0ydeHHs C MapalIebHONH M pachpeleNnéHHON opraHu3anmeit
MOJIa4Y1 OTENBHBIX KOHTPOIHPYEMBIX 3JIEMEHTOB 3HaHHH (D3) MHTEHCHBHO Pa3BHBAIOTCS B
CBSI3W C HIMPSIIAMCS TIOTOKOM 3HAHHIA TIPYU YCTOMYMBON TEHICHIINY K MHIUBUIYAIBHON CIie-
[UATM3ALMH OT/ICNIBHBIX yYaIMXCsl, U3 KOTOPBIX TAKUM 00pa3oM (pOpMUPYIOTCS CIICIHATHCTI
B Y3KHMX NPHKIaJHBIX oOnactsx. PaccmarpuBaercs crnemyromias koHuenuus. MHpopmMaimon-
HBIH KOHTEHT D3 (TOIekAIHI OCBOCHHUIO 3JIEMEHT MH(POPMAIINH), & TAKKE COITYyTCTBYIOIIAS
obmas wHpOopMays, (YCpeTHEHHAs! CIOKHOCTh D3) M COIYTCTBYIOIIAs WHIMBHIyaTbHAS
nH(popManys (Mepa YCBOSHUSI JAHHOr0 D3 KOHKPETHBIM YJaIINMCS) — OOBEUHSIOTCS B €1~
Helid 670k, Kaxaplii u3 O3 sBJIsSETCS CaMOCTOSTENBHON CYIIHOCTHIO (MHTEIUICKTYalbHBIM
areHTOM), PETUCTPUPYET U MOJCYMTHIBAET YUCIIO IIPABUIBHBIX OTBETOB «HA CEOs» U KOHKYPH-
pyer ¢ apyrumu O3 3a «BHUMaHHE yJamierocs k cede». ObpabdarbBaromas cpena (MyIbTHa-
TEHTHAsI CHCTeMa) OpPraHU3yeT TP 3TOM o4epeib 13 O3 MHIMBUIYAIBHO IS KXKIOr0 ydalie-
rocsi. YpOBEHb MHTEIUICKTYAIBHOCTH areHTOB OIPEAEIISICTCS MPOTOKOIAMH, OMHCHIBAIOIIMU
UX TMOBEJICHHE — B3aUMOJICHCTBHE TIPH MIOCTAHOBKE B O4EPE/Ib.

35. JIOKAJIBHO-TTAPAJUUIEJIBHOE TIPEJJCTABJIEHUE CTPYKTYPbI UH-
®OPMAILMOHHOM CUCTEMBI B MYJIbTUATEHTHOM MOJIEJIA

Mawmaes P.P., [Isgenko B.A., n.t.1. gor. Muxans O.®., XHYPD, Xapekos

[pyn m3ydeHnn aCHHXPOHHBIX PACIPENeIEHHBIX MPOLECCOB, B KOTOPBIX HAJHIECTBYET
OOJTBIIIOE YHCIIO BIMSIOMMX (AKTOPOB (IIApaMeTPoB), MEPCIIEKTUBHEIM HHCTPYMEHTOM SIB-
JISFOTCST MynbTHareHTHsle Moaeny (MM). IIpu sTom, onpenenéHHbe CI0KHOCTH CO3Jal0TCSt
3a c4€T KOMIO3MIMH (MHOIOMapaMeTPHYHOCTh X MYJIBTHAT€HTHOCTE). B cBs3u ¢ aTHM, 3¢h-
(EKTHBHBIM «CpECTBOM OOpBOBI» C POCTOM pa3MepHocTH MM  sBisercss JOKaJbHO-
napayurensaeid (JIIT) mozxxon, mpu KOTopoM XpaHeHHe 1 00paboTka HHOPMAINH pean3y-
ercs B k cocecTBYIOMIX M-ONTHBIX HE IepeceKaromixcsl CerMEeHTax N-OMTHOTo perucrpa
nporteccopa (m-k < N). 3gech k mokasbIBaeT «cTemeHb YIUIOTHEHUS HHPOPMAUN H «Mepy
YCKOpEHUsI» BbluuCiIeHul, gocruraemslie B JIII Bapuante MM 1o cpaBHEHHIO € IIOCIEI0Ba-
TeNbHOH. J{7Is Moep KK MHOTOITapaMeTpIIHOCTH 3aJeHcTByeTcsl Tpebyemoe (110 CTpyK-
Type areHra) Konn4ecTBo mk-paspsaHbix uncen. CTpyKTypHBIE 3JIEMEHTHI i-TO areHra I10-
MEIMIAITCA B i-X cerMeHTax J3Tux umcen (i € 1, 2,..., k). MexareHTHOe B3auMOJICHCTBHE
peammzyetcs JII1 anropuT™Mamu, HCKITIOYArONIMMH ITapa3UTHBIE B3aNMOBIIHSHUSL.
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36. JIOKAJIbHAS TTAPAJUIEJIBHOCTb B MOJEJIMPOBAHMNY 2JIEMEHTOB
CUCTEMBI MACCOBOI'O OBCITY>XXMBAHU A

Suko B.U., [Jsuenko B.A., n.1.1. gom. Muxans O.®., XHYPD, Xapekos

DneMeHTHI cucTeMbl MaccoBoro obciyxuBanus (CMO) MoryT OBITH CMOAENHNPOBAHEI
B paMKax MapaJurMbl MyJbTHareHTHOCTH C IPHIMEHEHHEM JIOKajbHO-napasuiensHoro (JIIT)
npexacrasieHus nHpopMarmu. Yucna B JIIT-popmare B KoMIbIoTepe XpaHATcs 1 00padaThI-
BalOTCS B JBOWYHOM MpEJACTaBICHUH. Pa3psaHocts N perucrtpoB mpomeccopa SBISETCS
¢uKcupoBaHHBIM mMapameTpoM. [Ipu peanusamyy MaTeMaTHYECKUX OINepaIi, Jucna (ome-
PaHIBI) HAXOAATCS B COOTBETCTBYIOLINX PETUCTpax Iponeccopa. Peructp ¢ qBomdHON pas-
psimHocThio N B JIIT mpescraBieHnn moapasnenseTcss Ha m He IepeceKaomuXcsi COCeICT-
BYIOINX K-pa3psaHbIx (IBOMYHEIE pa3psasl) cermMeHToB (m-k < N). B paspsgroctn N=32
JUIS. TeHEPUPOBAHUS TICEBIOCTyJaiiHOro rmoroka codeitnii B CMO B KadecTBe HCXOXHOTO
oepéress wucino A =32768(10) = 1000000000000000(2). 31ech MOACTPOYHBIH WHICKC -
OCHOBAaHHE CHCTEME CUHCIICHHS. B A eamHMIIa CTOMT 1O IEHTPY 4mcia B 16-M paspsze.
Cry4aliHple BO3JEHCTBHSI PEANM3YIOTCS KaK €IMHWYHBIE PErHCTPOBHIE CIOBHTH BIEBO
(A<<1) u BupaBo (A>>1), GpopmupyomHKe CIyJaiiHyl0 BETHINHY A ¢ TpeOyeMbIM BHIOM
(mpodmem) GyHKIMN pacnpeeNieHns], BKITIOYasi, €CITH TpedyeTcsi, € MOIaIbHOCTb.

37. XPAHWJIUILE JAHHBIX PACIIPEJEJIEHHONM HWH®OPMALIMOHHOM
CUCTEMBI. MYJIbTUATEHTHAS MO/JIEJIb

lanamko U.A., dsuenko B.A., n.1.1. gon. Muxans O.®., XHYPD, Xapskos

[pn peann3army KOPIIOPATUBHEIX MH(OPMAIMOHHBIX XpaHmwmin qaHHex (KUX]) B
pacnpeneneHHbIx nHopmarmonHbIx cucreMax (PHC) memecooOpa3Hbl MyIbTHAT€HTHBIN 1
MYJIBTUCEPBUCHBIA MOMX0Nbl. OTAETbHBIC Y3IIbI XpaHeHUs (00pabOTKH) U MPOIECCHl MPo-
XOXKJICHUSI TPaH3aKLUI MHTEPIPETUPYIOTCS IPU 3TOM KAaK aBTOHOMHBIE CYIIHOCTH, HaJe-
NEHHBIE ONpeNeNeHHBIM HHTEINIeKTOM. C TOYKM 3peHMs IMONb30BaTeled M IPUKIIAJHBIX
nporpamm, pacrpeznenéHaas bJ{ BT kak oObrdHas JokanbHas bJl. Ynpasnenue nas-
HBIMH B KaxoM u3 y310B PVIC BreimonaseTcs nokansHO. BJI, pacnonoxeHHas B OZHOM H3
Y3JI0B, SIBIIsICTCS HeoTheMiieMbIM kKomrnoneHToM PUC. KUX]I paccmarpuBaeTcst Kak mpe/-
MeTHo-opueHTHpoBaHHass PHIC, mnpenHasHaueHHas Ui TIOATOTOBKM OTYETOB, OW3HeEc-
aHammsa u 1p. KUX]I ctpontces Ha 6a3e cucTeM ympaBlICHHS JIOKaJIbHBIX B/ 1 TOKaIbHBIX
CHCTEM TOJUICPKKH HPUHATHSA pemennil. [IporpaMMHbIe areHThl JeWCTBYIOT (B MHTEIUIEK-
TyaJIbHOH MHTEPIIPETalliy) «OT JIMIA U B MHTEPEeCcax» ONpeeIeHHbIX KOHKPETHBIX 3aKa30B
U pecypcoB. B mporiecce MeXareHTHOTO B3aWMOJCHCTBHS, «BCTPEUAIOTCS W OOIIAIOTCS»
areHTHI, TIPEJICTABIIIONNE «IIOTPEOHOCTHY, M areHTHI, MPEIOCTABIISIONIIE «BO3MOXKHOCTI).

38. OITUMAJIBHASL AITPOKCUMAIIMS HEYETKOI'O MHOXECTBA YET-
KUM. JIOKAJIbHO-ITAPAJUJIEJIbHBIA METO/I

®denopenko K., n.1.1. nou. Muxans O.0., XHYPD, Xapskos

[pumMeHnTenBHO K 331aue 00pabOTKM TOHOBBIX M300paKEHHIA, COXpaHeHHe OanaHca uép-
HOro ¥ 6ernoro (4/0) mpu mpeoOpa3oBaHUU B KOHTPACHOE TYXIBETHOE 4/0, - €CTh COKpaIicHue
00BpEMa MH(pOPMAIMH TIPH COXPAHEHHH OCHOBHOTO COZeprkaHWs. Bo3MoxkeH Ooree IMpPOKWMIA
KoHTeKCT. [IpeoOpasoBanne riankoro mpodmwrt ¢yHkmuu nprHamiexkHoctH (PIT) Heuérkoro
MHOXecTBa (HM) B cryneruarstif (qmckperHslit) npodms OIT uérkoro muokecrsa (UM), ects
3a/aua MPUHATHS YETKUX PEIICHUH NP HEYETKUX MCXOMHBIX JaHHBIX. [IpeyiokeH JIOKaIbHO-
napawiensaeiid (JIIT) amropurm noctpoernss OI1T UM [TUM, cpenHeKBapaTHIECKH MUHUMAITh-
HO yxanéHsaoro ot ucxomgxHoro HM [THM. 3navenue ®I1 [THM = 0,5 sBisieTcst TOPOroBEIM IPH
npuastin perrenwst: if (CTHM [0 0,5) then (UM =0) else (TUM =1). B JIIT npencrasienim
3HaueHust OIT [THM u [JUM XpaHsaTcs KOMIIAKTHO, B COCE/ICTBYIOIIMX HENEPECEKAIOMINXCS
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cerMeHTax perucrpa npoueccopa. B JIIT anropurMe ncnons3yercss cpaBHEHHE COCTABHOrO (Co-
CTaBJICHHOI'O W3 CErMEHTOB) 4KCJA, COOTBETCTBYIOLIETO Habopy 3HaueHuit [THM, c 4muciom,
COCTaBJIEHHBIM 13 ToporoBeIX 3HaueHwit OI1. DddexrrsrocTs JIIT anropurMa 1o cpaBHEHHIO ¢
TOCIIEIOBATENBHBIM PACTET NPONOPIIMOHANIBEHO YHCITY CETMEHTOB.

39. JIOKAJIbHO-ITAPAJIJIEJIbHBIMT METOJ] BBIJIEJIEHMS KOHTYPA M30-
BPAXEHUS OBBEKTA

Mengenenko A.W., n.1.1. go. Muxans O.D., XHYPD, Xapskos

B crcreMax TEXHHYECKOTO 3PCHHUSI HMEET MECTO CIEHHalH3alisi Ha 00BhEKTaX KOH-
KPETHOT'O BH/a, B CBSI3U C YeM M300paKCHHSI MAKCHMAJIBHO MTOABEPTaloTCs YIPOLICHUO ISt
COKpamieHHus: 00bEMa aNropuT™Ma pacro3HaBaHHs. THIIOBOW SIBJISETCS 3ajavya BbIJICICHUS
KOHTYpa 00BEKTa, C MOCIIEAYIOIMM OTOXKICCTBICHHEM C 00pa3iioM. TIpeaioxkeH JoKaIbHO-
napayutensaeii (JIIT) BapraHT anropuT™a BeIJIETEHHS KOHTYpa. [IByMepHOe CeHCOpHOe Ioe
(CIT) moctpouHo mpeodpa3yeTcss B OMHOMEPHBIH MAaCCHB BEKTOPOB, KaXKIBIH M3 KOTOPBIX
COCTOHT M3 COCEJICTBYIOIINX HEMEePEeCeKaroIInXcsi cerMeHToB — 3neMenToB crpoku CII. Co-
cenctByromue Bekropa (crpoku CII) B mcxomHoi (hopme, a TakKe ¢ PETHCTPOBBIM CMEIIIe-
HHUEM BJIEBO U BIIPABO Ha OIWH CEIMEHT — COMOCTAaBIIIOTCS Mexay coboi. JIIT anroputm
COTOCTaBJIEHHsI oOecIiednBaeT MCKIOYeHHe (OOHYyIeHHe) TeX cerMeHToB, koTopsie B CII
HaxOJATCS BHYTPH 00BEKTa (B OKPY)KCHHH «3a4epHEHHBIX» coceneil). CerMeHThI, Kacaro-
IHeCs] «BHEITHETO» IO 00BEKTa (T.€. PACIIONOKEHHBIE Ha TPaHHIE O0BEKTa) — He 00HY-
nstoTesi. OHU U 00pa3yroT BBLACNSEMBIH KOHTYP 00BEKTa. BBIMIPBIII B MPOM3BOIUTEILHO-
cru JIIT anropuT™a NporopIHOHAJIEH YUCITy CETMEHTOB BEKTOpA.

40. ABTOMATUYECKHI AHAJIM3 T[IOJIOBUS MATEMATHUYECKUX ®OP-
MYVYJI B DJIEKTPOHHBIX TEKCTOBBIX JJOKYMEHTAX

I'punes C.A., Bssmuna A.A., XHYPD, Xapskos

B nmoxnanme paccmarpuBaeTcs MOAXOZ K PEIICHUIO MPOOJIEeMBI IUIaruara B HAyIHBIX
TEKCTOBBIX 3JIEKTPOHHBIX JOKyMEHTaX, OCHOBAHHBIH Ha IOMCKE COBIIQACHWH IS MaTeMa-
THYeCKHX (opMyln. TpyaHOCTH aBTOMaTHYECKOro aHaIM3a M CpaBHEHHS (Gopmyrt o0yciioB-
JIEHBI PA3IMYHBIMH (OpMaTaMH UX TIPEICTaBICHHS W XpaHEHWS B TEKCTaxX — HalpuMep,
(dopMyna MOXKeT OBITH NpeZCTaBIeHa B BHIE IpadnaecKoro N300pakeHus, TEKCTa, a TAKKe
(opMyIIBEI, CO3MaHHON B pa3IM4HBIX penakropax ¢popmyn (MathType, LaTeX u 1.11.). AHa-
JIU3 TIOAXONOB K CPaBHEHMIO (hOPMyJ pa3IMYHBIX YPOBHEH CIOKHOCTH ITOKA3bIBAaeT, 4TO
HanOoJee MPOCTHIM METOIOM SBIISIETCS IPUHYIUTENBHBIN TTepeBox GopMyl K BHIY rpadu-
YeCKHX M300pakeHHi 1 ImociIeayomiee ux cpaBHeHne. HempocraTkom 3TOro MeTona siBsier-
cs1 ero Hed(p(PEeKTUBHOCTE B Cllydae W3MEHEHHUS Mopsiika (parMeHToB GopMmyn MO0 mepe-
HMMEHOBAaHHUS TepeMeHHbIX. [IpeanaraemMelii B TOKJIaJe METOX OCHOBaH Ha IPEJICTaBICHUHN
(opMyI KaKk MOCIIEeIOBATEIBHOCTH JIEKCEM C MOCIEIYIOIIMM HX TO3JIEMEHTHBIM CPaBHEHH-
eM. DTOT METOZ IEMOHCTPHUPYET BBICOKYIO PE3yJAbTaTHBHOCTH Ha (popMyrax C rmepecTaHoB-
KaMH CJaraeMbIX W W3MEHEHHEM IepeMEeHHBIX. PaccMOTpeHHas mporeaypa MOKET MOBBI-
cuTh 0011y10 3(pPEeKTHBHOCTE OMpeieNIeH s HeTIOIHBIX TyOIIHKaTOB B JIEKTPOHHBIX TEKCTO-
BBIX JOKYMEHTAX, COJCPIKAIIIX MaTeMaTHIeCKue (popMyIIbL.

41. BAMOT'M JIO THOOPMAIIMHO-AHAJIITUYHOT'O 3ABE3ITEYEHHST MBC
YKPATHHA

k.T.H. joir. ['HycoB 10.B., x.H.1.y. Ornmenko FO.M., XHYBC, Xapkis

Indopmartiitno-anamitiaHe 3a6e3medeHast MBC VkpaiHu MOBHHHO CTBOPIOBATHICS IILIS-
XOM BHIPIIIICHHS HACTYITHUX KJIACIB 3aj[ad4: iHTErparlis iHpopMarlii, o (pOpMyeThCS TIPABOOXO-
POHHHMH OpraHamu, Juisi (JOpMYBaHHS €MHUX iH(OpMAIIHHIX QOHIIB Ta 3a0e3MeYeH s Ha iX
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0a3i TOBHOTH iH(OPMOBAHOCTI 1 KOOpAWHAINI MisuTbHOCTI pi3HEX migpo3nitie MBC Ta
HamionansHoi momimii YkpaiHu; TemMaTndHe i/a00 CTaTUCTHYHE Yy3aralbHEHHsS HaKOIUYCHO!
iH]opMalIii, sike BUKOPUCTOBYETHCS Y BUTIISYI BUXIHUX JAHUX TPH MPOBEICHHI aHATITHIHHUX
JIOCITi/PKEHb, BHJIUICHHS OCHOBHHUX SIKICHHX 1 KUTbKICHHX TTOKa3HHKIB 3JIOYMHHOCTI; KOHTPOITh 33
BUKOHAHHSIM 3aXOJIiB, 1110 BXKUBAIOTHCS JUTS TIOTIEPEKEHHS Ta OOPOTHOM 31 3JIOYMHHICTIO, Ta iX
BIUIMBOM Ha TMHAMIiKy PO3BHTKY 3IOYMHHOCTI, SIK iHOPMAIIHHOI OCHOBH JUTSI IPUHAHSTTS HOBHX
pillIeHb Ha BCIX PIBHAX i€papxii, a Takok (OpMyBaHHS MiZICYMKOBHX iH(OPMALIHHIX MacHBIB SIK
OCHOBH JUISI OLIHKH pE3y/IbTaTiB poOOTH NPaBOOXOPOHHMX OpraHiB. €muHe iH(popMamiiHo-
aHAJITHIHE 3a0e3MeYeHHsT JO3BOMISIE HA OCHOBI OLIBII MOBHOTO BUKOPHCTAHHS BCIX JAHHX, IO
HaIXOMIAITh, Cy9acHUX METOMIB Ta 3aC00iB CTBOPHTH OCHOBY JUTSI €()eKTHBHOI POOOTH ITiIPO3/IiTiB
MBC VYxpainu i BupoOIeHHS BapiaHTIB KEPYIOUHX /i, SIKUM HaJIaroTh TIepeBary.

42. UIHTEPAKTUBHOCTb U AJAIITALIMS B KOMIIBIOTEPHBIX YUEBHBIX
KYPCAX

k.T.H. goir. ["openos 10.I1., XHYBJI, XapskoB

CoBpeMeHHbIi KoMmIbroTepHbIi Kype JJO mpezcrasisier co60# BHICOKOMHTEPAKTUBHYIO
00y4aroIIyo Cpey, MPeIOCTABIISIONLYIO MOTB30BATENSIM JTOCTYIT K IITUPOKOMY KPYT'y pasiiid-
HOT'O pojia Y4eOHBIX PECYPCOB U BO3MOXKHOCTH HHTEHCHBHOTO M Pa3HOOOPA3HOr0 B3aUMOJICH-
CTBUSI C IPyTMMH YYaCTHHKAMU 00pa30BaTesIbHOro Tporecca. Pearisanust HHTePaKTHBHOCTH
B paMKaX MYJIETUMEIHa-KypCOB MPEICTaBiIsieT CO00 MpobiieMy, perieHie KOTOPOi JTOMKHO
OBbITH HAIPABIICHO B MEPBYIO OYEPElb HA JOCTIDKEHHE TTOCTABICHHBIX TUIAKTHICCKUX TIENICH.
BBICOKHIT yPOBEHh MHTEPAKTHBHOCTH MOXKET OOECIeUMBATh OOJBIIYI0 BOBJICUYEHHOCTH 00Y-
YaeMOro B TPOIECC CMBICIIOBOM 00pabOTKH yd4eOHOro marepuana, MmoOyKaasi ero akTHBHO
BOCIIPUHUMATH WH(POPMAIIUIO, IPUHAMATD PENICHHUS, CTPOHTH UIaHbI 00pabOTKU MaTtepuaa,
(dbopmynrpoBaTh HEOOXOUMBIE JIeHCTBHS ¢ MaTtepraiioM. COBpEeMEHHbIE HHCTPYMEHTAIbHbIE
cpempl CO3/aHus YU4eOHBIX KypCOB MO3BOJISIIOT PEaM30BaTh JOCTATOYHO BBICOKHI YPOBEHB
HWHTEPAKTUBHOCTH, HO IMEIOT KpaifHe OrpaHUYEHHBIC BO3MOKHOCTH B PEATU3AIMHI a/IAlTAIIN
K IeTISIM, YPOBHIO 3HAHU, KOTHUTUBHBIM OCOOCHHOCTSIM 00y4aeMoro.

43. AJITOPUTM KOMITPECCHUU JJAHHBIX B ITPOTOKOJIE SSH

Hosunkwii P.B., ITapteika C.A., k.1.H. ipod. 3asm3uctyn 0.10., XHYPD, Xaprkos

B nmoxmane paccMOTpeHBI aclieKThI UCTIONb30BaHus mpoTtokoina SSH - ceTeBoro mporo-
KOJIa TIPUKJIQJHOTO YPOBHSI, MO3BOJISIIOIIETO MPOU3BOAUTh YAANEHHOE YIpaBlIeHUE orepa-
[IMOHHBIMH CHCTEMaMH, a Takxke TyHHenupoBaHue TCP-coeamnenmii. Tak kKak MpPOTOKOIM
SSH MokeT UCIONb30BaTh C:KATHE MEPeIaBaeMbIX JAHHBIX JUIS MOCIEAYIOMETO X MHpPO-
BaHUS, TO OT 3PPEKTHBHOCTH pabOTHl aNrOpUTMa KOMIIPECCHU B 3HAYUTEIBHOU CTETICHU
3aBUCHUT BpeMsl Mepeiau JaHHbIX. B 1okiane npeacraBieH yCOBEpIISHCTBOBAHHBIN anro-
PUTM KOMIIPECCHH JaHHBIX. [IpHBEICHBI pe3yIbTaThl UMHTAIIMOHHOTO MOJICITUPOBAHHUS TEO-
PETHYECKUX BBIKIIAJIOK.

44, ®POPMAJIM3ALIMA TTPOLECCA TIOAI'OTOBKM MCXOIHBIX JAHHBIX
JUTA TIPUHATUSA PELLEHNI B NMH®OPMAILIMOHHBIX CUCTEMAX

k.T.H. joir. 3atxeit B.A., XHOVY, XapskoB

B noxmazme mpemiaraercst MOIXOJ K OIEHKE WCTHHHOCTH HAYAJIBHBIX YCIOBHMA ISt
MIPUHSTHS PEIICHNI Ha OCHOBE HOBBIX HH(POPMAIIHOHHBIX TeXHOIOruid. OIeHKa HCTHHHOCTH
HAYAJIBHBIX YCIIOBHMIH MPEAINONIAracT Pead3aliio MPOoIeayp IMOUCKa M pacdera C ILENbIo
OIpeJIENIEHHs] KOJIMYECTBEHHBIX U KAYECTBEHHBIX XapPaKTEPUCTHK PACIIO3HAHHBIX COOBITHI 1
MOXET OBITh pa30UTa Ha CIICIYIONIME ITAIBI: HHTEPIIPETAIHS TEKYIMX COOBITHI HA OCHOBE
OIMUCAaHW TPU3HAKOB, OINpEIEJeHHE KOJIMYECTBEHHBIX MW KAYECTBEHHBIX XapaKTEPUCTHK
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cOOBITHII ¥ BapHaHTOB JACHCTBHH IpH pelleHun 3amad ynpasieHwus. [lepBbrif stanm npemy-
CMaTpUBaeT OIpE/IeNICHNE CTEIIeHH OIN30CTH HKCIEPTHOTO U TEKYIIETo ONMMCAHUH KOJIHde-
CTBCHHBIX U Ka4EeCTBCHHBIX IPU3HAKOB CKJIAJbIBAIOLICHCS cUTyaluuu. VHTepmperanus co-
OBITHII TIpeNCTaBIIseT cOOOK CBEPTKY YACTHBIX 3HAUCHUI CTEIEHH OJIM30CTH TEKYIIETo W
9KCIIEPTHOrO paclpeeeHUI 3HaUeHUH MPHU3HAKOB, MOIYYEHHBIX HA MpEbIAYLIEM JTalle.
[IpeioxkeHHBIH MOAXOJ MO3BOISET KAadeCTBEHHO IOATOTOBUTH HMCXOIHBIC AaHHBIC IS
MIPUHATHA PELICHU B IpoLecce YIPaBICHUSL.

45. TIEPCIIEKTUBU IHTEI'PAILII COLIJAJIBHUX MEPEX TA JEPXXABHUX
IHOOPMALIIMHUX CUCTEM 3 TPOMAJISIHAMU 1 BIBHECOM

n.1.H. pod. [lerpo K.E., k.T.H. nou. Koozes 1.B., XapPI HAJIY, Xapkis

Huni neprkaBHi CTpyKTypu OaraThbox KpaiH 3iTKHYIHCS 3 HEOOXITHICTIO pehopMyBaHHS
TPAJIMIIIIHIX MOJIETICH YIpaBITiHHS, SKI BUSBIUIACS HEAICKBATHIMHE MO THYHIM, €KOHOMIUHIM,
iHopMaIiifHAM, COMIATFHIAM 1 TEXHOJOTIYHUM BHKIHKaM. OpraHizarisi Jep>KaBHOTO YIIpaB-
JIHHS TaKuX KpaiH 3HaXOIMTHCS 3apa3 He B KpamoMy cTai. MexaHi3MOM IiIBHIIEHHS e(eKTH-
BHOCTI JIep/KaBy MOKE CTATH PEali3allisi CHCTEMH «ENEKTPOHHOro ypsimy». Moro dbopmysamms
BXKE BIJIOYBA€THCS B YKpAiHi X0Ua i CTUKAEThCS 3 IIJIOK0 HU3KOKO MPOoOJieM, sIKi TIOB’s13aHi, B Tie-
pIIy 4epry, 3 BiICYTHICTIO YiTKOTO CHCTEMHOTO PO3YMIHHS YCHOIO KOMIUIEKCY 3aBIAHb, IO
MaroTh Oyry HuM BupimeHi. Ha manuit yac 1oCTaTHRO JiepkaBHUM OpraHi3amisiM Oymb-sIKOro
PIBHS CHIBIPAIIOBATH 3 TPOMAITHAMH B paMKaX COLIABHUX Mepek. ChOroiHi B OCIIDKEHHSX
CJIEKTPOHHOTO YPSy € MPUCYTHHOO 3aiiBa KOHIICHTpAIliS Ha TEXHIYHIA CTOpOHI muTaHHs. BoHa
3aCHOBaHa Ha J{yMIIi, IO SIKIIIO M BYaCHO BIPOBA/DKYBATHMEMO YCi TEXHIYHI HOBOBBEICHHS, TO
11e 000B'I3KOBO TIPUBEJIE JI0 POCTY e(heKTHBHOCTI JAepKCTpyKTyp. CriBnpartst ypsiay 3 rpoMas-
HAaMH B COITIATGHUX MepexkaXx BiJIKPHBAE JIONATKOBI IIUISXH JI0 TOOYI0BH e(DEKTUBHIX KOMYHiKa-
THBHHX MaiJIaHINKIB MK CYCITJIBCTBOM 1 BJIAIOFO.

46. MOJIEJIMPOBAHME BO3JIEMCTBUSI MHOI'OYACTOTHBIX ITPOCTPAH-
CTBEHHO-BPEMEHHbBIX CUT'HAJIOB HA BXO/HBIE YCTPOMCTBA IIPUEMHBIX
CUCTEM

k.T.H. gomn. Tecnernko O.B., XHOVY mm. C. Ky3nena, Xapskos

[pencraBneHsl pe3yabTaThl MOAETMPOBAHNS BO3IEHCTBUSI MOIIHBIX MHOTOYACTOTHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX CHI'HAJIOB Ha BXOIHBIE YCTPONHCTBA IIPUEMHBIX CHCTEM C HETBI0
X (pyHKIMOHATHEHOrO MOPAKeHUs (BBIBOJA W3 CTPOSI MOMYIPOBOJHHUKOBBIX 3AIIUTHBIX H
BXOJIHBIX YCTpoiicTB). MccienoBanue mporecca oOpa3oBaHne e()eKTOB CTPYKTYPHI BHITIPSIM-
JISTIOIIEr0 KOHTAaKTa MOMYIPOBOIHUKOBOTO IEMEHTa ObLIO MPOBEACHO, HCXO/S U3 BEPOSTHO-
CTHOTO MeTOoJa M3MeHeHus W depeHInaIbHON TPOBOMMOCTH BBIIPSIMIISIONIEr0 KOHTAKTa
JIMOZIa C UCTIONB30BAHMEM MOJIENH TeIIoBoro npodos Bynima-bemna. TecroBoe Monenuposa-
HHE peajn30BaHO B NMPOrpaMMHON cpefe makera MpHKiIanHelx nporpamMm MATLAB. B pe-
3yJbTaTe MOJENTUPOBAHHS MOJYICHBI KOJMYECTBEHHBIE OIEHKHM 3HAYEHWH SHEpreTHUecKhX
XapaKTepHCTHK TeHEPUPYIONMX M (OKYCHPYIONIUX YCTPOMCTB BO3ACUCTBHS IS (DYHKIIHO-
HaJIFHOTO MOpa’KeHHsI BXOAHBIX YCTPOMCTB NMPHEMHBIX CHCTeM. IIpuBeneHBI BEpOSTHOCTHBIE
XapaKTePHCTUKU TEIUIOBOr0 IPo0osi MOITYIIPOBOAHUKOBOIO dJIEMEHTa B 3aBUCHMOCTH OT JHEp-
TeTHYECKUX NTapaMeTPOB MHOT'0YaCTOTHBIX IIPOCTPAHCTBEHHO-BPEMEHHBIX CHI'HAJIOB.

47. UHTEJUIEKTYAJIBHASL MOJIEJIb JUCIIETYEPCKOI'O VYIIPABJIEHMA
JKEJIE3SHOJOPOXHBIM TPAHCITIOPTOM

n.1.H. mpod. Yaoserko C.I'., Hasumok B.I'., XHYPD, Xaprkos

B nmoknazie paccMaTpuBaeTes 3ajiaua HHTEIUIEKTYaIbHOrO TUCIIETYEPCKOTO YIIPaBICHHS
JKEJIE3HOJOPOKHBIM TPAHCIIOPTOM C TPUMEHEHHEM MYJIBTHAreHTHOW Mojenau. Paspaborana
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KOHIIENTyalIbHas HepapXudeckasi MoJIeNb oOMeHa JaHHBIMH B aBTOMATH3MPOBAaHHON CHCTEMe
JICTIETYEpU3aIliH JIBIDKEHUS JKeIe3HOJOpoKHOro TpaHcnopra. [IpemmoxenHas ¢opmanbHast
apXUTEKTypa areHTa I03BOJIsIeT MOJIEIUPOBATh MPOLECC B3aUMOJIEHCTBHS areHTOB CUCTEMBI C
ydeToM 0e30TIaCHOCTH JBIDKEHHS W HAXOMXKJIEHHS KOMIIPOMHUCCHBIX PEIICHMH 3379y AUCIET-
YEpCKOro yIpaBJieHHUs. ATeHThl B3aUMOJEHCTBYIOT 4yepe3 CiiykOy mepefaun cooOLIeHnH Ha
OCHOBE CIEeLHATM3HPOBAHHOr0 MPOoTOKo/a. PaboTa areHTOB KOOPAUHUPYETCS] CEPBHUCOM aBTO-
pmannn. g peanmm3ammyn GyHKIMA areHta «KoMIIpoMucey HCIoNb30BaHa HeHpo-HedeTKas
mozens turma ANFIS ¢ pacnapayienyBanieM OTAENBHBIX ONepanuid. AmanTamus HEYeTKOro
OJI0Ka MOJIENTH peasT3yeTcsl IyTeM MOIHGHUKAIMH Oa3bl PaBUiT W/MIH (QYHKINH TPHHA Ik
HocTy. [IpaBmia MOTYT TeHEpHpOBATHCS, MOIMU(HIMPOBATHCS WM YAAJSAThCS, TOrAa Kak
(YHKIMH ITPUHAUIEKHOCTH IIEPEMEHHBIX BX0JIa M BBIXOJ[a MOTYT OIepaTHBHO HACTPANBAThCS.

48. UHTEJIJIEKTY AJIbHOE VIIPABJIEHUE OBMXEHUEM MOBUJIBHBIX PO-
BOTOB B U3MEHSIIOIENCS CPEJIE

I.T.H. pod. Ynoeerko C.I'., XHOY; Mamenko /I.B., XHYPD, XapskoB

B mokiame paccMaTpuBaeTCs 3ajada MHTEUICKTYaJbHOr'O YIIPABJIECHHS BIDKEHHEM
KOJIECHBIX MOOHWJIBHBIX po6oTOB (MP) ¢ mprMeHEeHHEM SBOITIOIIMOHHBIX METONOB. [Ipea-
raemMblil TOIXOJ] MO3BOJISIET YYUTHIBATH BO3MOKHOCTH M3MEHEHHS YCIOBUN OKPYKAIOIICH
cpelpl B Tpoliecce HaCTPOMKH u 3kciuTyatanui MP. OcHoOBHast (yHKIHSI HCKYCCTBEHHOM
HEWPOHHOM CETH B paccMaTpUBacMON CHUCTEMe yrpaBiieHus MoOwiIbHBIM MP cocrout B
aJlaNTUBHOM HACTPOWKE MapaMeTpoB OJIOKa HaBUTAIlMH OOPTOBOW CHUCTEMBI YIIPaBICHUS
CY. Ananranus mapamerpoB CY peamsyeTcs myTeM MOAUGUKAIN TPUMEHIEMOW CXEMbI
00ydYeHHUs! ¢ TMOJAKPEIUICHHEM M TeHETHYECKOW onTuMu3ariui. [IpuBeeHbl pe3yibTaThl 3KC-
MEPUMEHTAILHOTO MOJICJIMPOBAHMS, TIOATBEPIKIAIONIME YIYIIIEHHE KAYECTBEHHBIX Xapak-
TepucTUK yrpasyieHust MP ¢ momorisio rubpumHbix peryimstopoB tuna RL-GA mst perire-
HUSI 33/1a9d OTCIICKUBAHUs Tpaekropud. KpoMe TOro, paccMorpeHa 3ajava MPUMEHEHHUS
MpeIaraéMbIX PEryJSITOPOB JUISL PELICHHs 3a/1a4d OTCIICKUBAHUSI MOOWIIBHOM eI TIPH
Pa3HBIX KOH(PHUTIYPALUSIX BO3MOXHBIX IMPETSATCTBUI M M3MEHEHHH XapaKTepa OKpPyXKaromieit
cpenbl. Pe3ynbraThl TECTOBOTO MOJIEIUPOBAHMS, MMPOBEACHHOIO ¢ MPUMEHEHHEM CPEICTB
MATJIAB, noarBepxaatoT paboToCIiOCOOHOCTD MPeIaraeMoro moaxoa.

49. CUHTE3 CIIELIMAJIN3UPOBAHHOM BEB-IIJIAT®OPMBI JJ151 THTEPAK-
TUBHOI'O MVJIbTHUA3BIMHOI'O YATA

k.T.H. goir. Yamas JI1.3O., Ky3unenoB A.B., Kucnas A.T'., XHYPD, XaprkoB

B nHacrosiee BpeMst MOBBICHIIACH AKTYaTbHOCTh AKTHBH3AINH MYJIBTHS3BIYHOTO OOIIEHUS
TIOJIE30BATENeH PECYpCOB KOPIOPATHBHBIX U TIIO0ATHGHBIX KOMITBIOTEPHBIX ceTel. DTO CBs3aHO,
TIpEeXIe BCETO, C HEOOXOIMMOCTRIO OOMeHa MH(OpMaIMed MeXTy MpeICTaBUTeIsIMI On3Hec-
CTPYKTYp, HAYIHBIX COOOIIECTB M 00pa30BaTeIbHBIX YIpeskaeH . OCOOSHHO aKTyaTbHOHN SBII-
eTcs 3a/1a9a MHTEHCU(DUKAIINH <GI36IKOBOrO0 00MEHa» B TI00aNbHON ceTH VHTepHeT, npeona-
Traromniasi BOSMOXXHOCTh pean3aliy CIeAyIomeil cxeMbl oOmeHuns: o000 moip30Barelb IJ0-
OaJILHOM CETH MOYKET HalfTH cebe coOeceJHIKA U3 IPYroi CTPaHbI TSl H3yUEHHUS €ro s3bIKa W
K€ CaM BBICTYITUTD B POJIM HOCHTEIISI 3HAHWH TS MHOSI3BIYHBIX ITApTHEpoB. B mannoM noxmane
TIpezpIaraeTcs MoIXoN K CO3IaHHI0 BeO-TUIaT(hOpMBI, KOTOpasi MaKCUMAJIFHO TTOAXOMUT IS pe-
IIeHusT 3TOM 3amaun. [lmardopMa IO3BOMSET OCYIIECTBISATH aBTOMATHUECKWH IOWCK Bel-
MIAPTHEPOB C YIETOM HX COLMAIBHOTO CTaTyca, HAyYHBIX HHTEPECOB, OMOrpadMIecKiX JaHHBIX
u T.1.. OCHOBHOH YacCThIO TIpe yIaracMoi TIaTqOpPMBI SBISIETCS CHICIMATM3UPOBAHHBIA HHTEPaK-
TUBHBIN "at «Interconecty», C TOMOIIBIO KOTOPOrO OCYIIECTBISIETCS B3aHMOICHCTBHE TT0JTH30Ba-
Tenedl. BerpoeHHbIe B YaT MepeBOMYMK M CIIOBaph CYIIECTBEHHO OOJIErdaroT 3(QeKTHBHOCTH
MYJIBTHS3BIYHOTO OOIIEHHS U S3IKOBYIO aaNTAIMIO TTOJTb30BaTeNeH.

34



Mpobnemu iHbopmaTU3alii : YeTBepTa MidkHapoAHa HayKoBO-TEeXHiYHa KOHbepeHLis

50. KTACTEPU3ALIA OSJIEKTPOHHBIX TEKCTOBBIX JOKYMEHTOB C
[MPUMEHEHWEM OBOBIIEHHBIX N-'PAMM

k.T.H. gom. Yanas JI.O., Kymsun E.C., XHYPD, Xapskos

B noknazne uccnenoBaHbl MOJEIH KJIAacTepH3allMK HH(POPMAIMH C LENbIO ONpesee-
HUS HanOoree NHPOPMATHBHBIX METOK JJIsI HarOonee 3 dekTHBHOro rnovcka nHGopMarmy,
HCTIONB3YIONe KOMOMHAIMIO JIBYX AJTOPHUTMOB: CaMOOPTaHU3YIONIYIOCS HHKPEMEHTHYIO
HeliporHyio cetb (SOINN) u anropurm knmacrepmsain Mapkosa (MCL). Ilpemtaraemsrit
TIOIXOJT BBIJETICHUS TAKMX METOK OCHOBAaH Ha MPUMEHEHHH HOBOTO THIA n-gramm (00600-
IIEHHBIX N-gramm), HCHOJB3YIOINX CTPYKTYpHBIE OCOOCHHOCTH aHANIN3UPYEMBIX OJIEK-
TPOHHBIX JOKYMEHTOB (CHCTEMHYIO CTPYKTYPY (haiiiIoB, HAJTHIHE CHMBOJIOB, PACIIONOKEHHUE
Ha CTPaHHMIIE U T.II.). Pa3paboTaHHbIN alrOpHTM MO3BOMISET OCYIIECTBISITE aBTOMaTHIECKOE
OTCIIeKMBAaHNE JOKYMEHTOB, KOTOPBIE TIOCTYNIIA B CHCTEMY, H JOKYMEHTOB, KOTOPEIE CO
BpPEMEHEM H3MEHSIOT CBOE MeCTOMNoNoxkeHne. Kaxaplii TOKyMEeHT Py 3TOM MOJTyJaeT Kia-
CTEpPHYIO METKY, KOTOpasi 3aHOCHTCSI B CIIeNMaNbHBIA (aiin ¢ MetamHpopmanuei. Takum
00pa3oM, TIpH KJIacTepH3aliy JOKYyMEHTOB YMEHBIIAETCS! BEPOSTHOCTD ITOTEPU paHee IpH-
HATHIX pelIeHNH B CiIydae IepeMeIneHus (ailiioB 1 OTCYTCTBYeT HEOOXOMMMOCTh IEHTpa-
JIM30BaHHOTO XpaHEHMs BCeil MH(pOpMaIUH O TOKyMEHTe JUIsl ero noucka. Kimacrepraas met-
Ka SBISETCS YHWKAIBHBIM HHIEKCOM JOKYMEHTA, MO3BOJISIONINM YIPOCTHTH HPOIEIYpY
TIOMICKa TAHHBIX M0 3a/JaHHBIM XapaKTepUCTHKAM.

51. ©OPMUPOBAHHUE MHTEPOENCA HHOOPMALIMOHHOM CUCTEMBI HA
OCHOBE AHAJIM3A TEKCTA TEXHUYECKOI'O 3AJTAHN

K.T.H. gom. Yanas JI.3., JIetmapenko [1.B., I'punesa E.E., XHYPD, Xaprkos

Beocaiit Texnmdeckoro 3amanus (T3) Ha pa3paborky mHpOpMarmonHo# cuctems! (MC)
JIOJDKEH COZIepyKaTh CIICYIOIIHE Pa3esibl: KpaTkoe o0liee OMMUCaHHEe CHCTEMBI, €€ IKCILTyaTa-
[MOHHOE Ha3HaueHHe, (DYHKIMOHAIBHOE HATIONHEHUE, ONMCAaHHE TEPMHHOB M OIPEICICHHI,
METO/IBI XpAaHEHUs K 00paOOTKH IaHHBIX, TPeOOBAHHS K IIPOU3BOUTEILHOCTH U HAJIC)KHOCTH,
JIETAIILHOE OIMCAHHUE TONb30BATEIbCKOro MHTepdeiica. s obNerdeHuss 1 aBTOMAaTH3aIMH
pabotel ucnonuuTens ¢ T3 nenecoodpasHoO pa3paboTaTh aarOPUTM ONPEICIICHHUs CIIMCKA HH-
(OpMaIOHHBIX AJIEMEHTOB MONB30BaTeIbekoro nHTepdeiica VIC Ha OCHOBE aHAIN3a TEKCTa
T3. Jlnist ompe/ieNieHus TaKuX SJIEMEHTOB B JAHHOM JIOKIIaJIe TIpeyIaraeTcsi METOI, MO3BOISIFO-
Wi BBISIBUTH TEPMUHOIOTMYECKUE CIIOBOCOYETAHHS C y4eTOM KOHTEKcTa. KonmdyecTBeHHbIC
OLICHKH OJIM30CTH aHATM3UPYEMBIX CJIOBOCOYETAHMH HaxomsTcs B muanazoHe ot 0 1o 1 (mpu
9ToM 0 COOTBETCTBYET MOJHOMY OTCYTCTBHIO OOIIMX CIIOB B KOHTEKCTE, a | — MOTHOMY COBITa-
JICHHUIO MHOYKECTB CJIOB KOHTEKCTa M HX 4acToT). BennunHy cuitbl CBSI3U MeXIy ciioBodopma-
MH TaKKe MOXHO MHTEPIPETHPOBATh KAaK BEHMYHHY, OOPaTHYIO PACCTOSHHIO MEXIY CJIOBO-
(bopMamMi B CeMaHTHYECKOM IIPOCTPAHCTBE HcclieayeMoro Tekcra T3.

52. MOJITU®HUIIMPOBAHHBIA METOJ] UCITPABJIEHUS OIIMBOK B DJIEK-
TPOHHBIX TEKCTAX C IMPUMEHEHMEM HEMPOHHOI'O MAIIMHHOI'O TTEPE-
BOA

K.T.H. goir. Yanas JI.D., Martonuna T.B., [lopuunckuit 2.B., XHYPD, Xaprkos

B nowrane mpemioxkeH MOMUGUIMPOBAHHBIA METOJ HWCIPABJICHAS T'PAMMATHYECKHIX
onm6ok (GEC) ¢ ncrionp3oBanmeM HeHpoHHOro MamuHHOrO repeona (NMT). Merox ocHo-
BaH HaJBYXIIIArOBOM MOIXOJIE K PEIICHHIO MpobieMsl peakux ciioB B NMT. CymiecrByromiie
CHCTEMBI UCTIPABIICHUS ONIMOOK HA OCHOBE CTAaTHCTUYECKOTO MAIIMHHOTO IMEepeBosia (pasbl
(SMT) ucnionesyror pemenre 3a1aun GEC mis TOCTHKEHUST TOYHOCTH YPOBHS TIEPETOBBIX
texnonoruid. [Ipemmaraemas GEC-NMT cucreMa MO3BONSET MOBBICHTH KAUYeCTBO HCIIPABIIC-
HUS OIIMOOK 10 CPaBHEHUIO C CHCTeMaMHM, OCHOBaHHBIMU Ha SMT-nepeBone. B NMT pac-
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CMaTpUBaeMOro MOIU(UITMPOBAHHOIO METO/Ia UCIIONB3YETCSl MHOTOCIIONHAST HEHPOHHAS CETh,
BXOJIOM KOTOPO¥ SIBJISIETCSI MTPEIOKEHUE TPOM3BOIILHOM CITOKHOCTH, @ BEIXOJIOM — €T TIepe-
BOJI. Pe3ynbTaThl TECTOBOIO MOJICITMPOBAHUS MMOKA3bIBAIOT, 4To NMT-moaxon smistercs 3¢-
(dexruBHBIM 1S pemenus 3a1aun GEC, MOCKONBKY OH TO3BOJISIET UCIIPABIIATH OIMHOOYHBIC
(dpassl U TpeUTOKEHHS, KOTOphIe HEe ObLIH 3aMEUYCHBI B MOATOTOBUTEIEHOM Habope. Takum
obpazom, GEC-NMT cucteMbl MOr'yT OBITH pPEKOMEHIOBAHBI JUIS aHAN3a CIIOXHBIX JJICK-
TPOHHBIX TEKCTOB C KOPPEKITHEH BO3MOKHBIX TPAMMATHIESCKUX OITHOOK

53. METOJl OBPABOTKU CJIIABOCTPYKTYPUPOBAHHBIX M30BPAXEHUI
KOJILLIEBOI ®OPMBI

Ceupunos A.C., XHYPD, Xaprskos

B Hacrosiiee Bpemst BOIIPOC PACIIO3HABAHUS U300paKEHHUH SIBJISIETCS TOCTATOYHO MO~
MYJISIPHBIM [T MHOJKECTBA C(hep JESITENBHOCTH YesioBeKa. PasnuuHbie cepbl CO3MA0T
pasiaryHbIe TPeOOBAHUS K TOMY, KAKMM 00pa3oM M HACKOJIBKO TOYHYIO HH(POPMAIIUIO HYXK-
HO TIOJIYYUTh OT W300PaXKEHUs, M, COOTBETCTBEHHO, CTAHIAPTHBIE CYIECTBYIONIHE METOJIbI
HETPUMEHNUMBI K ONpPEIeeHHOMY Kiaccy 3amad. OHUM M3 TAaKUX YaCTHBIX CIydaeB SIBJIS-
ercst 00paboTka M300pakeHUH KONBIEBOI ()opMBI. B JToKITaIe paccMOTpEHBI COBPEMECHHBIE
CYIIECTBYIOIINE METOIBI 00pabOTKN U300paKEeHUIA, U MPEICTaBICH HOBBIM METO] 00paboT-
KU CIIabOCTPYKTYPUPOBAHHBIX OOBEKTOB KOJIBIIEBON (DOPMBI, KOTOPBIN 3aKIIFOYAETCS B TOM,
49TO OOBEKTHI TAKOW (POPMBI MOXKHO IMPEACTABIATH B BUJE (PPAKTAIIOB U NPUMEHsST (hpak-
TaJIbHYIO Pa3MEPHOCTh TOy4aTh OoJiee IETATN3UPOBAHHOE H300paKEHHE, UTO B CBOIO Ove-
pellb MO3BOJISIET B JaTbHENIIIEM TIOBBICUTH YPOBEHD pacro3HaBanus. Kpome Toro, B JoKIIa e
chOpMyYITUPOBaHbI BO3MOXKHBIE METOJbI PACIO3HABAHUS TAKUX H300PAKEHUIA, a TarKe
MPEJICTaBJIEHbI JeTATbHBIC BBIBOIBI 110 TIPOBEICHHOM padore.

54. OBECIIEYEHHME BE3OITACHOCTHU KOPITOPATHBHBIX BECITPOBO/JHBIX
CETEHN

Tpybait A.1O., ITapteixa C.A., XHYPD, Xapskos

B noxnane npuBesieH aHanu3 HanOonee pacpoCcTpaHEHHBIX THIIOB YsI3BUMOCTEil Oec-
MIPOBOJHBIX ceTeil. PaccMOTpeHsI Takue pacrpocTpaHEHHBIE BHABI aTak, KaK OTKa3 B 00-
cyxuBaanu (DoS) n xommpoBanne SSID kopmopatuBHO# Touku moctyna (Honey Pot).
[pemnoskeHs! pemreHns], O3BOJSIONINE YITYIIIHTh TTOKa3aTeNN YCTOIYMBOCTH OECIpPOBOA-
HOI KOPIIOPaTHBHOM CETH K BO3MOXHBIM arakaM. Ha ocHOBaHMH MONydIEeHHBIX SKCIEPHMEH-
TaJBHBIX TAaHHBIX TOKa3aHO, YTO ISl KOMIUIEKCHOH 3aIUTH OECIIPOBOIHON KOPITOPATUBHOMN
ceTH 00s3aTEeNBHBIM SIBIISCTCSI MCIIOIB30BaHNE MHOTOYPOBHEBOTO ITOXOAA C HCIIOIb30Ba-
HHUEM TEXHHUYECKUX CPENICTB, TAaKUX Kak cucreMsl IDS/IPS, nomkHoro ypoBHs mm¢poBaHus
1 ayTeHTU(HKAINH, a TaKKe TPOBEJICHUE PEryISIPHBIX POBEPOK M OIIEHOK ysS3BUMOCTEH.

55. IPOTPAMMHBIN MOJVJIb ®PAKTAJIbBHOI'O CXATUA TEOHWH®DOP-
MAIIMOHHBIX ITPOCTPAHCTBEHHbBIX JTAHHBIX

n.1.H. mpod. Ynoeerko C.I'., ymurosa O.b., Bpecnagen b.A., XHYPD, XapskoB

Hudposast 06paboTka GOMBIINX 00HEMOB JIAaHHBIX B T€OHMH()OPMAITMOHHBIX CHCTEMaX
(TUC) 5KONOrHYECKOro MOHHUTOPHHTA (B YaCTHOCTH, PEATHCTHYECKUX KapTorpaduyuecKux
M300paKeHUH, JaHHBIX C BUICOKAMEp ITYHKTOB SKOJIOIMYECKOro KOHTPOJS U T.II.) MPE/IIo-
naraet B OOIIEM cCilydae HCIOJIb30BaHHE METOIOB CXKATHA M XpaHeHus nHpopmammu. B
JIOKJIaJ e PacCMaTPHUBAKOTCS BOIMPOCHI MPUMEHEHUsT (DPAKTATBHBIX METOIOB IS PEIICHUS
9TOM 3amaun. Pa3paboTaHHBIIl B COOTBETCTBHH C MPE/IOKEHHBIM MOIXO0IOM IPOrPaMMHBIN
MOZYJb, PEalM30BaHHBIA B cpexe Mariad, BKIoUaeT B ce0s HMporpaMMbl (pakTaIbHOTO
CKAaTHS U JICKOMIIPECCHH CTaTHYECKUX H300pa)KeHHMil, MpPECTABICHHBIX PacTpoOBOW Moje-
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nei0. Ha BXoj KoMIIpeccopa MOCTYHarT O poBaHHbIC KBAJIpaTHbIC N300paKeHUs B Tpa-
JTAIUSIX Ceporo, a Ha BBIXOAE (opMHpyeTcs (aiiil, B KOTOPOM OTOOpakaeTcst CUcTeMa HTe-
pUpYeMbIX (PYHKIIMH JUTsT BXOTHBIX M300paskeHu. [ TecTupoBaHus pa3paboTaHHOTO MO-
JTyJIsl MCTIONTE30BANIHICH MIPOCTPAHCTBEHHBIC NaHHBIE U3 0a3bl MaHHBIX [ MIC 3K0IOrnueckoro
KOHTPOJISI, TIPE/ICTABIICHHBIC PACTPOBOM MOJENBI0. Pe3ynbTaThl TECTUPOBAHUS TONTBEP-
KJTAIOT TIEPCIEKTUBHOCT MPEUIOKEHHOI0 METO/IA JUIS CXKATUS W apXUBaIUU (OTOpean-
CTUYHBIX 3aTEMHEHHBIX CTATHICCKUX M300pakeHwid B [ UC-prtoxeHHsX.

56. HEMPO-HEUETKUI1 PEI'YJISITOP CUCTEMBI YIIPABJIEHUS PEXXUMA-
MM KOMITPECCOPHOM CTAHLIMN

n.T.H. mpod. Ynoeernko C.I'., XHIY; IOpuenko /1.0., XHYPD, Xapbkos

B noxmanme paccmaTpuBaercst 3aauya MHTEIUIEKTYaJIbHOTO YIPABICHHS KOJIECHBIM MO-
OnpHBEIM pobotroMm (MP) B HenpephIBHOH cpefie ¢ MpIMEHeHNEM THOPHIHOrO HeHpO-HEIETKOTr 0
nonxorma. OcHoBHast GyHKIHs McKyccTBeHHOH HeliporHoW cetn (MIHC) B paccmarpuBaemoit
CHCTEME YTIpaBIIeHIsI MOOWIBHBIM poboroMm (MP) cocronT B aganTHBHOI HACTpOWKe Iapamer-
POB HEYETKOM CHCTEMBI. AJAnTaiysi HEYETKOH CHUCTEMbI PEau3yeTcs IyreM MOAH(pHKAIN
6a3pl MpaB WK QYHKIMH NPUHAUISKHOCTH (MapaMeTphl YCIOBUH M BBIBOJOB HEUETKHUX
npasui). IIpaBiia MOTYT T'€HEpUPOBATHCS, MOIU(PUIMPOBATHCS M YIAISTHCSA, TOTA Kak
(bYHKIMH PHHAJICKHOCTH EPEMEHHBIX BXOJa M BBIXOJd MOTYT ONEPaTHBHO HACTPAMBAThCS.
[puBeneHs! pe3ynbTaThl SKCIEPUMEHTAIBHOTO MOISTIMPOBAHYS, TOITBEPIKIAIONTHE YTy IlIeHHE
Ka4eCTBEHHBIX XapaKTEePHUCTUK yrpasieHHss MP ¢ OMOIIB0 THOPUIHBIX HEHPO-HEUETKHUX pery-
nsropoB thra ANFIS st peleHust 3a[jaun «OTCIEKUBAHUS TpaeKTopui». Kpome Toro, pac-
CMOTpeHa 3aj1ada IPUMEHEHHSI TpeJTaraéMbIX PeryasTopoB OyIyT JUIS PEIIeHMS 3a/1atdi «OT-
CIIKHMBaHKS MOOWIBHO# LIEMI» MPU Pa3HbIX KOHPUTYPALHAX BOSMOXKHBIX TIPETISSTCTBUM.

57. KOMITBIOTEPHOE MOJEJIMPOBAHUE HEJIMHEMHBIX CTPYKTYP PAC-
CEMBAHUS I TEHEPALIMU KOJIEBAHUIA

n.1.H. pod. Ynoeerko C.I'., XHIY, Xaprkos; Sk H.B., XHYPD, Xapskos

B nmoknane npuBemeHs! pe3yNbTaThl HCCIEAOBAHMS 3a4ad PE30OHAHCHOTO PACCeSTHUS U
reHepanuy KojeOaHWil NpH IBYXCTOPOHHEM BO30YXICHWH H30TPOIHOH, HEMAarHHTHOH,
JIuHEeWHO E-nonspu3oBaHHOM, HEJIMHEWHON CIOMCTOM TUIIEKTPUUECKOM CTPYKTYPBI C Ky-
OMYIECKOH TONIIPU3YyeMOCTBIO CpeXbl IaKeTaMM IDIOCKHMX BOJH, COCTOSIIAM W3 IDIOCKHX
BOJIH Ha KPaTHBIX YacToTax. lIpuHIMas BO BHUMaHHE JABYXCTOPOHHEE BO3OYXKIEHNE HelH-
HEWHOI CIIOMCTOH CTPYKTYpHI Ha YacTOTe paccesHHs (BO30YKIEHHUs) B IPOIEcce KOMITBIO-
TEPHOT0 MOJIETTMPOBAHMS O0HAPYXEHO Mpeobpa3oBaHue THIA kKonebanus. OHo HabmoKaeT-
csl TIpH HapyIIEHWH CHMMETPHN HeJIMHEWHOH 3aJa4ud, 0OYCIOBICHHOW HEpaBEHCTBOM aM-
IUTATY/ TIoNie BO3OYxkKaeHUs. ITOT 3(PdekT MokeT OBITh TONI0KEH B OCHOBY YHCIICHHO-
AQHAJMTHYECKIX METOIOB CHHTE3a W aHaJIN3a HEJTMHEWHBIX CTPYKTYP B OKPECTHOCTH KPUTH-
YEeCKHX TOYEK aMIUIMTYJHO-(a30BOH ucnepcuy. DTO JiefaeT BO3MOXKHBIM yIpaBlICHHE
aHOMAJIGHBIMH PACCEHBAIONIMMHI U T€HEPUPYIONMMH CBOWHCTBAMH HEIHHEHHBIX CTPYKTYP
IIPY BapHaliy aMIDIATY]] ABYXCTOPOHHET0 BO30YXKICHHUS HETMHEITHON CTPYKTYpHI Ha dac-
TOTaX pPaccesHUs ¥ TeHepaIy KonebaHuii BOIN3M COOCTBEHHBIX YacTOT JIMHEApPHU30BaHHBIX
CIEKTPABHBIX 3aad.

58. ITIPUKJIAZTHAS 3AJAYA UAEHTUOUKALIMU TICUXO-D5MOIIUMOHAJIb-
HOI'O COCTOSHUA YEJIOBEKA 1TO BUOMETPUYECKUM XAPAKTEPUCTUKAM

k.T.H. bapkosckas O.10., XHYPD, Xaprkos

ITpakTideckas akTyaIbHOCTb UCCIeJOBAHMI B 00JIACTH aHAIN3a JAHHBIX U PACIIO3HABAHHS
00pa3oB, CBSI3aHHBIX C M3y4EHHEM MOJEJICH, MPUHIIMIIOB U KPUTEPHEB KiIacCH(UKAIMU COBO-
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KYIHOCTH OOBEKTOB M IPUHSTHUS PEIIEHUST O TIOXOXKECTH 00BEKTOB 00YCIIOBIIEHa HEOCIaOeBaro-
I1el BocTpeOOBaHHOCTHIO METOZIOB M aJITOPUTMOB aHAJIN3a TAHHBIX M PACTIO3HABAHIS 00pPa3oB B
IIMPOKOM CIEKTPEe KOMITBIOTEPHBIX TEXHOJIOTMH pa3iIMdHOro HazHadeHws. [Ipuvepom comeprka-
TENBHOM 3a/ladyl pACIO3HAaBaHHMs OOBEKTa SBIETCS 3ajada ONpEENCHHsS IICHXO0-3MOLH-
OHAIBHOT'O COCTOSIHMSI YeJIOBEKa MO pe3ysbTaTaM M3MEpPEHMS KaKHX-TH00 KOCBEHHBIX XapakTe-
PHCTHK, HATIPAMED - OMOMETPUYECKHX (TeOMETpHs JinIa). TpeOOBaHMSME K CHCTEMaM HJICHTH-
¢uKaimy ¥ ayTeHTH(HKAIWH SIBIBIOTCS: JOCTOBEPHOCTb, CKOPOCTH IIONYYeHHs Pe3yibTara,
HEHACWJIbCTBEHHOE TIONyYeHHe JAaHHBIX UI1 aHallM3a, OTHOCHTENbHAs JemmeBi3Ha. OCHOBHOM
aKIEeHT pa3paboTKH Jieasicsl Ha YBEJIMYEHNH CKOPOCTH TTONydeHMs pe3yibrara. [Iockonbky 3a-
Jtaga oTHOcHTCs K Kaccy 3anad GPGPU, To TOOHUTECS 3TOro CTajo BO3MOYKHBIM 3a CUET peasm-
3aIMH 3319 YaCTHYIHO Ha rpadraecKoM nporieccope Ha ocHoBe TexHonorui CUDA.

59. PACIIOBHABAHUE MHWMUKHN JIMLIA CYBBEKTA HA OCHOBE MA-
IMMHHOI'O OBYYEHU A

I.T.H. pod. Pynenko O.I'., Cmepunnckuii [1., XHOY, Xaprkos

B noxnane paccMaTpuBaeTCsl alrOpPUTM PACHO3HABAHMSA MUMUKH JIMIA 4elIOBeKa Ha
($oTO WM BUIEO Ha OCHOBE MAaIIMHHOrO o0ydeHMs. PaccmaTpuBaroTcs M300paskeHHs, Ha
KOTOPBIX MOT'YT HaXOAUThCS JuLa. VIrHOpUpys, BO3MOXKHO, HEECTECTBEHHBII TOBOPOT WM
TUTOXYIO OCBEIICHHOCTb, PACIIO3HAHHOE M300pakeHHe JINIa IpeoOpa3oBBIBaeTCS B CTaHAap-
TH3UPOBAHHOE ITyTeM a(@UHHBIX NMPeoOpa3oBaHMi M METOMOB yJaleHus Imyma. Beraems-
IOTCSI MUMHYECKHE XapaKTEePUCTUKH M300paKeHUS YeIOBEYECKOro JIMIA, IyTeM pPEeIIeHHS
3a7a4M KJIACCU(UKAIIMHA METOIOM TTyOMHHOro 00ydeHHsI NCKYCCTBEHHOH HEHpPOHHOH ceTH.
Hcnonp3yercs 6a3za Kinaccu(pUKAIN JUIT COOTHOIIEHNS MUMHYECKHX XapaKTepHCTHK pac-
MO3HAHHOTO M300pakKeHMS JIMIA K KJ1accaM MHUMHYECKHX XapaKTePHCTHK JIHI[ COTJIACHO
(DU3HMOrHOMIUYECKUM JaHHBIM. MUMIYEeCKHe XapaKTePHUCTHKH MOTYT OBITh HCIIONB30BAHBI
JUTst (POPMHUPOBAHUS TICHXOJIOTTIECKOT0 MOPTPETa JIMIHOCTH CYOBEKTa, OIEHKH JIOKATEHOTO
WM O0IIET0 AMOLMOHAIBEHOTO €T0 COCTOSHIS, OIIEHKH CTETICHN COJIMIAPHOCTH CKa3aHHOTO
K MIMHYECKUM TIPOSIBIICHHUSM CYOBEKTa.

60. AHAJIN3 ACIIEKTOB ®YHKIIMOHMPOBAHMS AD HOC CETE HA OC-
HOBE TEXHOJIOI'MM LTE DIRECT

Ceupunos A.C., XHYPD, Xapskos

B HacTostiee Bpemst CyIecTBYeT JOCTATOYHO OOJNBIIOHN Psit OrpaHUYEHHH 10 Tepe/a-
4e JTaHHBIX MEXIy MOOMIBHBIMH yCTPOICTBAMM, OCHOBAaHHBIMHU Ha Pa3NNYHBIX apXUTEKTY-
pax " pa3MyHOM OIEPalOHHOM 00ecredeHNH. BONbIMHCTBO COBPEMEHHBIX MOOMIBHBIX
yCTpoiicTB nmojzepxkuBaroT TexHonoruto LTE, koropas mo3Bonser nepegaBaTh JaHHBIC HA
TIOBBIIIEHHBIX CKOPOCTSIX, HOIpa3zymeBas paboTy Bcex aOOHEHTOB B MH(PACTPYKTYpHOM
pexume. OnHako, cymecTtByeT psiq Momupukanmii nporokona LTE (mampumep, LTE
Direct), mo3Bomstromux opranu3oBsiBath ad hoc cetw, He TpeOyronue Hamuaust 0a30BBIX
cranmmii. TakuM 00pa3oM, MOOWIIBHEIE YCTPOMCTBA MOT'YT TIepeaaBaTh HH(OPMAIHIO HETIo-
CPEICTBEHHO ApYyr Apyry. B nokmane paccMOTpeHbI pa3inuHbIC BAapUAHTHl IPUMEHCHHUS
texHonoruu LTE Direct. [TokazaHo, 94To TIpy OpraHU3aiyy JOCTATOYHO MPOTSDKEHHBIX ad
hoc coenunennii, ucons3zopanue LTE Direct mo3BoNsSI€T CHU3UTH SHEPTONOTPEOICHAE MO-
OwIbpHOTO ycTpoiicTBa. IIpm opraHm3amiy ceTH HAa OCHOBE MH(PACTPYKTYPHOI'O PEKMMA,
ucnions3oBanue LTE Direct mo3BonsieT npenoTBpaTuTh NEPErpy3Ky CETH BCIEICTBHE OHO-
BPEMEHHOH pPa0OTHl 3HAYUTEIHFHOTO YHCiia aODOHEHTOB B paMKax OJHOH 0a30BOH CTaHIIMHL.
Kpome Toro, B mokiane chopMylTHpOBaHBI BO3MOXKHBIE CIIEHApHU MPUMEHEHUs JTaHHOI
TEXHOJIOTMH 7151 KOMMYHUKAIIMOHHBIX MPHIOXKEHUH € LEJIBI0 HENOCPEACTBEHHOIO IIepeHa-
TIpaBJIeHNs] THPOPMALIUH OT YCTPOHCTBA K YCTPOHCTBY.
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NIACEKLIA 2.2

1. METO/] IMPOI'HO3MPOBAHINS BPEMEHHBIX 3ATPAT HA OT/EJIbHLIE
OTAIIbI PASPABOTKU ITPOI' PAMMHOI'O OBECIIEYEHU A

n.T.H. c.H.c. CemenoB C.I'., acrmpanT Kaccem Xamde, HTY «XI1N», XappkoB

ITpoBenieHHBIC KCCIIEIOBAaHHUSI TIOKA3aJIH, YTO B HACTOSIIIEE BPEeMs BOIIPOCHI, CBSI3aHHBIE C
ONTUMU3AIMEN TIpoIiecca pa3padboTKu mporpaMMHoro obecrieuerus (I10), HecMOTpst HA MHO-
roo0pasue TuHaMIdIecKkux Merononoruii ynpasitenus (Agile, XP, SCRUM) ocratorcst akry-
anbHBIMU. OIHAM U3 TAKUX BOIPOCOB SIBIISICTCSI CPOKH BBITIONHEHHUS (OKOHYAHHS) Pa3IMYHBIX
9TarnoB (3a7aHuil) B paMKax OTJENBHOro npoekra. Hanpumep, 3Tana TeCTUPOBaHHUS M OTJIAIKA
I1O. OguuM U3 TyTeil pelieHns MOCTaBICHHOH 3a1a41 MPOTHO3UPOBAHUS  SBJISETCS MOIXOJ
OLICHKH BPEMEHHBIX 3aTpaT Ha OTJAeJbHbIC STambl pa3paborku I10, OCHOBAaHHBIH Ha KOM-
IUICKCHOM HCIIOJIb30BaHUN (DYHKIMIT 3aBHCHMOCTH TEKYIIEr0 YHCIa aKTUBHBIX Je(eKToB
MPIJIOKCHHST OT BPEMEHH, MOJIYYCHHBIX KCIICPHUMEHTAIIBHBIM ITYTEM U C TIOMOLIBI0 MaTeMa-
THUYECKOro MojenupoBanus. [109ToMy B JIOKNIaie MpeiaraeTcsi yCOBEPIICHCTBOBAHHBIN Me-
TOJ TIPOrHO3MPOBAHMS BPEMEHHBIX 3aTpar Ha OTJICNIbHBIC 3Talbl pa3paboTKH MPOrpaMMHOIO
o0ecriedeH s ¢ UCHONIb30BAHUEM TPELe/ICHTOB. [Ipe/iIoKEHHBI METOJT TTO3BOJISIET, MTPOTHO-
3MPOBATh CPOKH 3aBEPIICHHUS MPOCKTA U aIANTHBHO PEarnpoBaTh Ha JHHAMHUYECKUE H3MEHe-
HHS B XOJIC IPOCKTA, JUTSl HAXOXKJICHUSI ONTHMATIBHOIO PacIpe/IeieHHs peCypcoB (CHIT).

2. YCOBEPIIEHCTBOBAHHASI CHUCTEMA VIIPABJIEHUSI KAYECTBOM
PA3PABOTKHU TTPOI'PAMMHOI'O OBECTIEYEHI S

3mueBckast B.H., Aammdeposa O.A., HTY «XI1N», Xapekos

[poBeneHHbIE NCCITeIOBAHNS TTOKA3aJIH, YTO CYIIECTBYIOINE TOIXOIbI B 00JIacTH yIpaB-
JIEHWSI Ka4ecTBOM pa3paboTky nmporpammHoro obecriedenust (I10) oueHs acTo He yIMTHIBAIOT
JIMHAMUKY PA3BUTHS STOI OTPACIH, a TAkKe CYIIECTBYIOIINE ITOAXOABI TAI0T PEKOMEH/IAINH K
TIporieccaM yIpaBJIeHUsI YCIyraMy, HO He JAl0T METOAMK YNpaBJIeHUs! KauyeCTBOM pa3paboTKi
I10. B noxnmame ormedeno, uto meromonorus «lllects Curm» HCIONB3YeT CTaTHCTHYECKYIO
HMHGOPMAIMIO ¥ aHAIN3 IS M3MEPEHHS W TOBBIIICHHS ONEpalliOHHON NPON3BOIUTEIHHOCTH
KOMITAaHHUH Yepe3 OIpeJielicHHe W BBISBIICHHE OMIHOOK B Tporiecce paspadorku [10. OmHOBpe-
MEHHO CYIIECTBYeT HeOOXOIMMOCTb B KOMILIEKCHOM HICTIONTB30BAaHIN MEXaHN3MOB MOCTOSTHHOT'O
YITy4IIeHus TIPOLIECCOB YIpaBiieHus. JIaHHYI0 3a1ady MOKHO Oy/leT pelnTh ¢ TOMOIIBIO CHCTe-
Mol «lllects curm + BepesxmiBoe mpor3BoncTBo + Teoprst orpaHUUeHHH CHCTEM». DTO TI03BO-
Ut c(hOKYCHpOBATh BHUMaHHE KOMIIAHWN HA BBISBIICHUH «Y3KHX MECT» MPOLECCOB, BHISIBUTH H
HCIIONB30BaTh HEOOXOAMMBIE HHCTPYMEHTHI M METO/IBI COBEPIIIEHCTBOBAHIIS IIPOIIECCa.

3. OCOBJIMBOCTI CTBOPEHHS IHBAPIAHTHUX CUCTEM VYIIPABJIIHHA
BATATOPEXXVIMHOMMMU OF’€KTAMU

Kyuepyk H.B., KIIABT, Kuis

VY nmomnoBifni 3anponoOHOBAHO NUISX MOOYZOBH CHCTEM YIPaBIiHHS 0araTopeKHMHH-
MH 00'€eKTaMHM IHBapiaHTHHX JO 30BHIIIHIX BIUIMBIB 32 KPUTEPIEM SKOCTI KYCKOBO-
MIOCTIHUX MapaMeTpiB JUIsi KOHTPOIIO KOOPANHAT JUHAMIYHOro 00'ekta. Y poOoTi 3miiic-
HIOETBCSI OOIPYHTYBAaHHS 1 MOJJIMBICTD BHUKOPHUCTAHHS pPO3POOJIIEHOrO HAyKOBO-
METOAMYHOTO PIIlIeHHS ISl IHBapiaHTHUX CHCTEM YIPaBIIiHHS.

4. AHAJIN3 CPEJICTB BEPU®UKAIINU ITAPAJIJIEJIBHBIX TTPOI'PAMM

I.T.H. c.H.c. Toncromyxckas E.I'., Mopos O.10., XHY, XaprkoB

B nokmaie paccMOTpeHBI pa3IHYHBIC CPEZICTBA BEpU(UKAIH MapaUIeTbHBIX MPOrpamMM ¢
YUYETOM €JIMHHI] H3MEpEHNsI (PM3UYECKUX BEIIMYINH. DTH CPECTBA 3aBHCAT OT SI3bIKA TPOrPaAMMEIL-
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POBaHMs, OCHOBAHBI HA BBEJICHIM B UCXOMHBIM KOJI JTOTONHUTEIBHBIX CHCI(pUKAII (Hu3mde-
CKHX BEJIMYMH H CBSI3aHBI C CHMBOJIBHOH 00Pa0OTKOM, UTO YCIOKHSET HX TPAKTUYECKOE HCITOMb-
30BaHME M OIPaHUIMBACT 00JIACTH NPHUMEHEeHNs. B psine paboT paccMOTpeHBI METOIVKH BEpH-
¢ukarmu Cu — porpamMM U BPEeMEHHBIX TapaJUIeNTbHBIX MOJIETICH alrOpUTMOB, OCHOBAHHEBIC Ha
WCTIONTb30BaHUN CTPYKTYpP YHCIIOBOH CHEIM(HUKAIINN JAHHBIX W ONepalyii Haj HAMH, HO 3TH
METOJIMKH HEe 00ECIIEUMBAIOT BOSMOKHOCTh BEpU(DUKAIMN C YUETOM CIMHHUII H3MEpEHUs (pr3m-
yeckux BenmurH. OJTHAKO YCIIOBHEM BBICOKOW 3()()EKTHBHOCTH BEPU(DHKAINN SBIISCTCS YIET
BO3MOXKHO 0oOJIee TIOJTHOTO COCTaBa PeasIbHBIX (DaKTOPOB, YTO BOSMOXKHO TOJIBKO MPH KOMILIEKC-
HOM IIOJIXOJIE€ K paccMaTtprBaeMoit mpodieme. Takim oOpa3oM, pa3paboTka Merona hopMaIbHON
Bepudukarpm Cu — mporpaMM ¥ BPEMEHHBIX MOJIETICH MX MapaJlIeIbHOTO BBITIONHEHHS, OCHO-
BaHHOTO HA CEMAHTHKO-YHCIIOBOH CIeIM(UKAINN JAHHBIX W ONepalliii HaJl HUIMA TIPU ydeTe
€/IMHUILL U3MEPEHUSI (PU3UUYECKHX BEJTMUMH SBIISCTCS aKTyaTbHBIM.

5. ABTOMATM3ALIUS IIPOLIECCA YIIPABJIEHMS YCTAHOBKON ITUPO-
JIN3HOM TTEPEPABOTKHU TBEP/IBIX BbITOBBIX OTXO/IOB

K.T.H. 7o1t. bepmankoB A.T'., marucrpanTt Onapuii O.C., XHY, Xaprkos

YTrmm3aims 1 UCTONTb30BaHKE TBEPIBIX OBITOBBIX 0TX0710B (TBO) craHoBHTCS BCe Oomee
aKTYaJILHON COIMUATFHO-3KOHOMHUYECKONH M TEXHUYECKON MpoOieMoi. V3BecTHBIE TEXHOIOTHH
niepepaboTki THO MMEIOT CBOM TOCTOMHCTBA HEJJOCTATKH M OTPaHHWYEHMS, a IpejylaraeMoe Ha
PBIHKE COBPEMEHHOE 000pYIOBaHHE, Pean3yIollee HX, SIBISETCS BecbMa joporocrosmmmM. Lle-
JIBIO TAaHHOH pa3palboTKH SBISIETCSl aBTOMATH3HPOBAHHASI CHCTEMa YIIPABJIEHNUS TIPOIIECCOM BBI-
cokoremrieparypHoro mmponmza ThO, moctpoenHass Ha 6aze IUJIK 154-220 A-M  dupmsr
OWEN, ocHaIeHHOr 0 MPHUKJIaIHBIM IPOrPaMMHBIM ITAKETOM pearbHoro Bpemenn CoDeSyS Ha
si3pike ST. J[7ist HOBBIIEHNST KadecTBa BBIXOAHBIX IIPOXYKTOB pa3paboTaH alropuTM YIIpaBIeHHS
pexxrmMamu rponmsa ¢ yaerom tuma ThO. TlpewiokeH yoOHBIH 9eT0BEeKO-MalMHHBIN HHTEp-
(etic, obecreunBarONMiA yNpaBieHHe YCTAHOBKOM B aBTOMATH3NPOBAHHOM U PYJHOM PEKHMax.
[Npemraraemast cucremMa ynpaBJIeHHSI MOXET OBITh HCIIONIB30BaHA HA YCTAHOBKAX IepepaboTKu
TBO, He OCHAIIEHHBIX CHCTEMaMHU aBTOMAaTH3aINU TeXHoormaeckoro mporecca (ACY TII), Ha
MECTHBIX (PETHOHATIBHBIX) TPEANPUSTHSX.

6. MOJEJIb YITPABJIEHWSI BPEMEHEM PA3PABOTKU IT-ITPOEKTA

K.T.H. fou. bepmuukos A.I'., maructpant Heipka MLA., XHY, XapbkoB

3aaua yrpasieHUs BpeMeHeM pa3paboTku IT-mpoeKTa sSBIsSeTCs aKTyaabHOW Ui MEHE/I-
JKEPOB, 3aHHMAIOIINXCS IUIAHUPOBAHHEM pabOT B COOTBETCTBYIOLIMX CICHMAIM3UPOBAHHBIX
¢upmax. IIpuMeHeHHe M3BECTHBIX METONIOB CETEBOro IUTAaHWpoBaHMS pabdor (Primavera PO,
Microsoft Project, Rubius Project Manager) TpeOyeT onpeieNieHHbIX BPEMEHHBIX 3aTpaT Ha WX
ocBoeHne. Ha 0CHOBaHHH TIPOBEICHHOTO CPaBHUTEIILHOTO aHAIN3a METOIOB CETEBOrO IUTAHUPO-
BaHMsI TIPEVIOXKEHA YIPOILCHHAs! HAIVISIHAs MOZIeNb yripasiieHus [T-npoekraMu Ha muiatdopme
JavaFX (s3p1k Java), KoTOpast MO3BOJISET 3a CYET CUCTEMATH3aIlN BPEMEHHBIX PE3ePBOB CHU3UTH
BpeMsl KaJIeHIApHOro IUIaHUpOoBaHHs pabot. Pa3zpaboraHHas Mozieib MOKET TIOCTYXHTb Y100~
HBIM HPHUKIIaHBIM HHCTPYMEHTOM JUTsl MEHeIDKepoB IT-POEKTOB BCeX yPOBHEH.

7. PO3POBKA MOJEJI ITOBYJOBU PO3KJIA/IIB B CUCTEMAX PEAJIBHOI'O
YACY

cr. BuKII. Aptiox O.A., cryment Uypait M.I'., XHY, Xapkis

3ajaya CTBOPEHHs PO3KJIaAiB OOMIHY I10 KaHATY 3 LEHTPaTi30BaHUM KepYBaHHSM, sIKi BU-
KOPHCTOBYIOTBCSI TIPH TIOOY/I0BI crcTeM peanbHOro dacy (CPY), Hamexars 10 Kiiacy 3a1ad mo-
OyZOBH OTHONPHOOPHUX PO3KJIAMIB i 3HAHA B TEOpii PO3KIA/IB SIK 3aa4a PO BHOIp MaKCHMAaIb-
HOT'O YHCIa CyMICHHX 3asBOK. IIpy BHpiIIeHHI IIhOro Kiracy 3ajad CTOCOBHO KaHATy OOMIHY
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JTAHAMY 3 BUKOPHCTaHHSM apXiTEKTypH Kepylodoro Ta IUIETJIMX KiHIEBHX MPHCTPOIB HaKIa-
JTAIOTHCS TOIATKOBI YMOBH Ta OOME)KEHHS Ha KOPEKTHICTh PO3KIIa Ly, sIKi 00yMOBIIEHI 0COOIMBO-
CTSIMH TIPOrPaMHHX 1 allapaTHHUX 3aC0o0iB CHCTEMH, JUTS SIKOI CKIIaaeThest poskiiaz,. [Ipobiemoro e
HAJIAIITYBAaHHS Ha BHPIIIEHHS KOHKPETHHX NMpPHUBATHUX 3aad. Lle mos’szane 3 (opMyBaHHIM
00Me)keHb Ha BXIiJHI JaHi TAaKUM YHHOM, IIO0 «HIiTKO» BHPI3HWTH NPHUBAaTHY 3a1ady, I SKOI
aropuT™ Oynie TapaHTOBAHO 3HAXOIWTH PIIIEHHS 3 JOCTaTHBOIO TOYHICTIO Ta CKJIAAHICTIO. B
Po0OTI PO3MIIAHYTI 3a1adi TOOYIOBH PO3KIAiB, OOIPYHTOBAHUIT BHOIp alnropuTMy, sSKui Oasy-
€TBCSI HA BUKOPHCTAaHHI CXeMH MYPAIIHHOI KOJIOHIT. AJITOpUTMH, 3aCHOBaHI Ha Il cxemi, Oymn
YCHIITHO BUKOPUCTaHI /TSl BUPIMIEHHs KOMOIHATOPHYX 3a/iad TaKUX K 3a/a4a Mpo IMpH3HAYeH-
HS, 33/1a4a TaKyBaHHs. J[aHWH TIXiT JI03BOJISIE YHUKATH TIPOOJIEMH «UiTKOTO» BUJIUICHHS TIPH-
BaTHOI 3a3/1adi. 3amporoHOBaHA MOJENbh MOOYIOBM PO3KIAAy OOMIHY JaHHMH IO KaHATy 3
LIEHTPaJTi30BaHUM KepyBaHHsM, SIKa CTBOpPEHA Ha 0asi alropuTMy MypAaIIMHO! KOJOHII, pO3IIs-
HYTi pe3y/IbTaT! MOJIENTFOBAaHHS Ta JIOCIIPKEHb BIIACTUBOCTEH 3aIIPOITOHOBAHOTO AITOPHTMY.

8. JIOCIUIXEHHS TA CHUHTE3 ABTOMATHU30BAHOI CUCTEMM VIIPAB-
JITHHS XUTTE3ABE3ITEYEHH M XU TJIOBOI'O BYIMHKY

marucrpant [epmerku LI, YATY, Uepkacu

B momnoBii po3risHyTi 0co0MHBOCTI 300py, 00POOKH Ta cucTeMaTu3allii indopmarti 3 nar-
YHKIB Ta TMiICHCTEM MOHITOPHHTY IHTETPOBAaHHX B CHCTEMY YIIPABJIHHS KUTTe3a0e3MeIeHHIM
JKUTIIOBOro OyIUHKY (aiti 1o Tekcry "cucremy ynpasmiHHA"). ChopMyIb0BaHO Ta IOCHIDKEHO
LIJTEOBY (DYHKIIO CHUCTEMH YIPABiHHS, HA OCHOBI YOTO CHHTE30BAHO CTPYKTYPY CHCTEMH
yrpaBiHHSA. Po3pobieHo (yHKIIOHAIBHY Ta eJeKTPIYHI CXEMH CHCTEMH YIIPaBIIiHHA. 3aIporio-
HOBaHI PIIICHHS BiOBITAIOTh OCHOBHIM IPHHIMIIAM aBTOMATH3ALlii: CHCTEMHOCTI, PO3IIHPIO-
BAHOCTI, CYMIiCHOCTI, CTaHIapTH3aLlil Ta yHi(iKamii, epeKTUBHOCTI.

9. MOJEJIb CHUCTEMBI VYIIPABJIEHWUA MATEPUAJIbHBIMU PECYPCAMU
IMPU TNTAHMPOBAHWU ITPONU3BOJCTBA

K.T.H. gou. bepauukos A.T'., marucrpant Kitouxo ILIL., XHY, Xappkos

D PeKTUBHOCTH COBPEMEHHBIX MPOMBIIUIEHHBIX NPEIPHSATHI 3aBICHT OT KadecTBa Ilia-
HHMPOBaHMUs TIPOM3BOJICTBEHHOrO Tporiecca. B crcreme nmaHMpoBaHMs MPOM3BOJICTBA, BCIIECT-
BHE PAaccOrIaCOBAHHOCTH PUTMa IIOCTABOK MAaTEpPUANIBHBIX PECYPCOB, CIIydaiHBIX KoneOaHWit
HMHTEHCHBHOCTH UX ITOTPEOJICHHS U T.11., BO3HUKAET HEOOXOIANMOCTh ONEPATUBHOIO YIIPABIICHHS
3aracaMu, KOTOpoe MpeyCMaTPUBAeT YCTAHOBJICHHE HEOOXOMMMON HOMEHKIIATYPBI CKIIAJICKUX
U IIEXOBBIX MaTepHAIIbHBIX PECYPCOB, 4 TAK XKE ONPEACNICHUE UX XapaKTEPUCTHK I10 OTJEIbHBIM
MO3ULIVSIM M TIIATENBHBIN ydeT pacXxoioB. B pabore Ha OCHOBaHMM aHa/IM3a M CUCTEMATH3ALUN
W3BECTHBIX MHOIOHOMEHKJIATYPHBIX MOJENeH YIpaBJIeHus 3armacaMl, CpaBHEHNS UX 3 dexTrB-
HOCTH 10 CTOUMOCTH Pa3pabOTKH, CII0KHOCTH PEATH3ALMH U TOYHOCTH BBITIOJHEHHBIX PACYETOB
paspaboTaHa MOJENb YIpaBICHHS 3arlacaMy IPOMBIIUICEHHOTO MPEINPHATHS YIUTHIBArOIIast
BO3MOYKHOCTU TIPOM3BOJICTBA, AEHIUT PECYPCOB M BEPOSITHOCTHBINA XapakTep CIpoca IPOJLyK-
MM notpedurensiMu. PaszpaboraHbl pekOMEHIAMY 1O MPUMEHEHHIO MOIU(MHKALIIT MOIEIH B
CHCTEMAX TUTAaHMPOBAHMS TIPOU3BOICTBA.

10. MOJIEJIb TIPOLIECCA PEIIEHMSA 3AJJAUYM O HABHAUEHUAX B CUCTE-
MAX YITPABJIEHI A [TPOM3BOJCTBOM

K.T.H. joi. bepaankos A.T., marucrpant Mormnesckuit C.10., XHY, XapbkoB

[Ipu ympaBneHun npeAnpusiTHEM Ha MEpeTHUN TUIAaH BBIJBUTAETCS 33/1a4a JIOCTIDKEHUS
MaKCHMAaJIBHOH 3 (EKTUBHOCTH YIIpaBICHHS JOCTYITHBIMU PECYPCAMH, YTO TTO3BOJISICT MAKCH-
MI3HPOBATH TPUOBLIH TP MUHIMAJIBHEIX 3aTpaTax. B HacTosIee BpeMs CyIIeCTBYET psil Me-
TOJIOB PEIICHUS TOMOOHBIX 33/1au, KKJIBIH W3 KOTOPHIX TMpeIIaraeT pa3InyHbIe MOKA3aTelH
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TIPOM3BOUTENHHOCTH (CKOPOCTH TIOTyYeHHs] ONTUMATIBHOTO PEIIICHNT) M KaUeCTBa ITOTyIaeMOoro
pemeHnst (ero 6aM30CcTH K onTHManbHOMY). [IpoGeMoi py pereHrH THTIOBBIX YIpaBIIeHYe-
CKHX 33714 CTAHOBUTCSI BEIOOP MOAXOJIAIIETO METOIa PEIISHHs Il KOHKPETHO! 3a1aun. 3a1aua
0 Ha3HAYEHHSIX, KOTOpasi pACCMOTPEHA B JaHHOH paboTe, JOMycKaeT MPHMEHEHNE Kak psijia Kia-
CCHUYECKUX METOMIOB, TaK U HEKOTOPBIX 3BPUCTHYECKUX, TAKUX KaK T€HETUYECKUI airoput. B
xozie paboThl ObUIa pa3paboTaHa KOMIUIEKCHAs MOJEIb 331a4d O Ha3HAYEHHSIX, MAKCUMAIBHO
aJlanTHPOBaHHas K TPeOOBAHMSM CHCTEMBI IUIAHMPOBAHUS ITIPOM3BOZCTBA, B paMKax KOTOPOM
TIPOBEJICH aHAIN3 TIPOU3BOINTENBHOCTH ¥ KAYECTBA TIONYJaEMbIX PENICHHI.

11. PO3POEKA ABTOMATU30BAHOI CHCTEMU KEPYBAHHS BY3JIAMU
HAMOTYBAJIBHOI'O BEPCTATY

Marictpant benos 1.B., x.1.1., nou. bormapenko 10.10., YTV, Uepkacu

OTpruMaHHS IPOIYKIIii MOTPIOHOI SIKOCTI B mporieci 00poOKH 3 MiHIMATBHIMH 3aTpaTamMy
€HepPreTHYHNX, JaCOBHX Ta TPYAOBUX PECYPCIB € BKIMBUM 1 aKTYaI-HIM ITHUTAHHSIM B yMOBax
Cy4JacHO!I eKOHOMIUHOI cuTyarlii B YkpaiHi Ta cBiTi. OTHNM i3 MOXUIMBHX IUISIXIB HOro BUpIIIeH-
HSI € CTBOPEHHST BUCOKOS()EKTHBHIX aBTOMATH30BAHHUX CHCTEM KepYBaHHS, sKi JIO3BOJSITH OTPH-
MaTH HeoOXiIHy SIKiCTh 0OpOOITFOBaHOI IPOMYKILT MPH MiHIMAIBHIX BUTpATax eHeprii, CHPOBH-
HM Ta pobodoi crmi. B cTaTTi 3anpornoHoBaHa MOJEpHI3aLlisT HAMOTYBAJIBHOIO BEPCTATY IIISIXOM
BCTAHOBJICHHS CHCTEMH aBTOMAaTHYHOIO KepYBaHHS, sika Oyyie peanizoBaHa Ha MiKpOKOHTpOIEpi,
o KepyBaTHUMe By3iamu Bepcrary. [lomepenmHiii aHami3 3ampoONOHOBaHMX PIIICHh Ta OIIHKA
e(eKTHUBHOCTI MOJIEpHi3allii TOKa3ald, 10 PO3po0JicHa CHCTEMa aBTOMATH3allii 3a0e3MeunTh
TTIBUIIIEHHS TIPOIYKTUBHOCTI BEPCTATy Ta SIKOCTI BUTOTOBJICHHX BHPOOIB, CKOPOTHTH Yac Ha
BUT'OTOBJICHHS MPOJTYKIIii, & TAKOX JJO3BOJIUTH ITiIBUIIUTH PiBEHb €HEPro30eperyKeHHs.

12. BUKOPUCTAHHSA METOJY IHTEI'PAJIbHUX PIBHSIHb B 3AZIAYI MOJIE-
JIOBAHHS IMHAMIKHW EJIEKTPUYHUX KT, IO MICTATH EJIEMEHTU 3 PO3IIO-
JUIEHUMU ITAPAMETPAMU

Maricrpant Kymiana I.I7I., k.T.H. gou. Kimouka KM., YATY, Uepkacu

Posrasmaerbes minxia g0 aHai3y MepexiHUX IMPOIECiB B SNEKTPHYHUX KOJaX, IO Mic-
TSATH €JIEMEHTH 3 PO3IOIUICHUMH MTapaMeTpaMy, 3aCHOBaHWI Ha IMTOOYIOBI iHTErPATLHUX MOJIC-
JIel X KiT. BiAMoBiIHO 10 1HOT0 i IXOJTY, SIK JTiHisI 3 PO3MOIICHUMH TTapaMeTpaMH, Tak i Oyib
SIKWIA JTAHITEOT 13 30CEPE/PKCHIMH MTapaMeTpaMi PO3TIISIAETCS SIK YJOTUPHUITOMIOCHUK. ErlemMeHTH
YOTHPHIIOMIOCHIKA TPE/ICTABIIIIOTECS Y BUTTISAAI EPEXiTHUX TPOBITHOCTEH, 10 BiOOpa)karoTh
JIMHAMIYHI TporiecH eneMeHTiB. [lepeximHi MpOBIMHOCTI MOXYTh OyTH BHM3HAYEHI MULTXOM
PO3B’sI3aHHS «TeNerpaHIX PIBHAHBY TP BiOBIIHIX yMoBax. Po3pobneHi inTerpansHi Mozedi
MOXXYTh BUKOPUCTOBYBATHCS SIK JUTSI €TIEKTPHYHIX KT 3 POSHIOIUICHAMY TIapaMETPaMH, TaK 1 JIs
KiJT 13 30CEepeIDKCHIMH TapaMeTpaMi. BUKOPUCTaHHS 1ICHTUYHNX MaTEeMAaTHYHUX MOJIENCH JI0
CJICKTPUYHUX KUJT 3 POSITOUICHAMH 1 30CEpPEPKEHAMH TIapaMeTPaMH JIO3BOJISIE TIOOY/TyBaTH €11~
Hi YHCENTBHI CXEMH JIISI KOMIT FOTEPHOTO aHaJi3y MEepEeXiTHUX MPOIECiB B KOJIAX, M0 BKIIOYAIOThH
Ti UM iHIII eJIEMEHTH, He BJaBalOUNCh B X (i3HUHY CYTHICTE.

13. TIPOEKTYBAHHS ITATHOCTUYHOT CITYP (ITEIIATP»

.T.H. ipod. 3matkin A.A., YTV, Yepkacu

[poriec po3mizHABaHHS THITY 3aXBOPIOBAHHS € OJHAM 3 HAMOLTBII iHTENIEKTYATBHUX 1 OJI-
HOYACHO OJTHMM 3 HAWOUTBIIN CKIIAJJHUX BHJIIB JIKAPCHKOI MisLTBHOCTI. OO €KTOM JTOCIIJDKCHHS €
cHCTeMa TTPUMKH YXBAJICHHS pillleHb MeaiaTpoM. BimmoBigHO 10 pO3MISHYTOI MpeaMeTHOL
00J1aCTi Ta HA OCHOBI MEAMYHHX JOBITHHKIB B TPOIECi PO3POOKH CHCTEMH ITiATPUMKH TPUHHST-
T4 pinteHs Gopmyemo Habip mpaBui B 6a3y 3HaHB, IO XapaKTEPU3YIOTh XBOPOOY 3a CHMITTOMA-
MH. B kokHOMY mpaBmITi BKa3aHO Hadip CHMIITOMIB Ta BaroBi KOS(ilieHTH iX Ba)IMBOCTI IS
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JIAHOTO 3aXBOproBaHHs. OJHIEIO 3 TOJOBHHUX IEPEIYMOB CTBOPEHHSI MPOrPaMHOTO MPOIYKTY €
HEOOXIJTHICTh PO3BAHTAKHTH TEJiaTpa B TIPOIIEC] BCTAHOBJICHHS JIIarHO3Y TIAIiEHTOBI HA €Tari
TIOTTEPETHHOT'O OTJISTY Ta 310paHOro aHAMHE3Y.

14. THE MAIN MECHANISMS OF PROVISION OF FUNCTIONAL STABILITY
FOR NAVIGATION AIDS OF CIVIL AIRCRAFT

graduate student Kalashnyk M., KFA NAU, Kropyvnytskyi

In modern conditions generalized scientific and applied problem of stable functioning of
navigational provision on the basis of cosmic technologies under the influence of destabilized
cosmic weather factors gets the special importance in Ukraine. Represented complex model of
functioning for navigation aids of civil aircraft under the influence of destabilized external factors
is a base for creation of the system of their functional stability provision. We have learned inter-
connection and respondent influence of destabilized factors on the stability of functioning of air-
craft navigation systems. The results of research have allowed to define the main mechanisms of
provision of functional stability for navigation aids in destructive impact conditions on them.

15. IOCJIJIPKEHHS METO/IIB PO3B’SI3KY CHUTYALIIMHOI 3AJIAUI «JIOI'IC-
THUYHI ITEPEBE3EHH SI»

maricrpant Kormeiika A.C., k.1.H. KpaBuenko O.B., UITY, Yepkacu

B maricrepcpkiif poOoTi po3IISHYTI 0COOIMBOCTI JOTICTHYHHUX TIEPEBE3EHB 3 TOUKH 30py
iHpopMaIiifHUX cHCTeM Ta iJiesT BJIOCKOHAJICHHST CHCTeM YIpaBIiHHS iH(OpMAIiHHAMA JIoTic-
THYHIMH TTOTOKaMH. JOCHiPKEHO METO[M PO3B’SI3HHS CUTYAIlITHUX 3a/iad: METOJ MiBHIYHO-
3axiHOTO KyTa, METO/l HallMEeHIIINX BUTpAT I KOPHUCTYBadiB, METOJ HaMIpiB Ta peai3arii,
METOJ TTOTeHIiaiB. Po3risHyTO nprkiiany hopMyBaHHS MaTeMaTHIHIX MOJIETIEH, cepeT STKIX
0o0paHO# HaWOLTBII pamioHANBHY, Ui BHOOPY MapIupyTiB y yorictuii. [IpoBenennii anami3
MI0Ka3aB, II0 METOJ HalMEHIIMX BHUTPAT ISl KOPUCTYBAadiB HAHOUTBII TOYHO BimoOpaxye
JIOTICTHYHUH MiAXiJ O YIPaBIiHHS PyXOM TOBapiB B TIOPiBHSHHI 3 IHIIMMH i1CHYIOUHMH METO-
namu. CpoekToBaHO Ta mporpamHo peanizoBaHo AC «Jlorictuuni nepeBe3eHHs. OTpUMaHO
PO3B’SI3KM 3a/1adi VIS TPeMETHOI 00IacTi MoB's3aHoi 3 poOOTOI0 3epHOTpeHaepiB. AHAIOTIY-
Ha 3a71a4ya Oyya po3B’s3aHa TPAHCIIOPTHA 3a/1a4a Oyra BUpimeHa 3a gornomMororo GyHkii «[lo-
HCK pereHnin TabimraHoro npouecopa Excel, mo #Ha 5% nama MeHII TOYHMH pe3ynbTar.

16. MOJEJIb EKOJIOI'O-EKOMIYHOI'O MOHITOPVHI'Y JIJI51 JOCIIIKEHHS
CTAHY HABKOJIMIITHBOI'O CEPEJOBUILIA

k.T.H. KpaBuenxo O.B., YTV, Uepkacu

CraH eKoIorii Ta MPUPOI00XOPOHHOI JISUTBHOCTI CBITYUTH, IO HAIINA KpaiHi MOTpiOHi iH-
(opMariifHi TEXHONOTII, sIKi TOBMHHI 3a0€3IIeYNTH TPOBENICHHS aHaJIi3y CTaHy HaBKOJIHIITHHOTO
CepeIoBHINA 1 POPMyBaHHS CUCTEMH 3aXOJIB MOI0 HEMTpai3allii HeraTHBHIX HACIIJIKIB €KOJIO-
TiYHHX 3arpo3. BpaxoByroun icHyro4i MaTeMaTH4HI MOZieNTi eKOIOTiYHHX i eKOHOMIYHHX TpoIie-
ciB Oyna no0yI0oBaHa MOJIEJIb, IO OIKCYE CTaH 3a0pYAHEHHS! HABKOIMILIHBOIO CEPEIOBHII, Ta
3acTocoBaHi s 1i peamizamii CydacHi KOMITIOTEPHI 3acOOM CHCTEMHOTrO, (hyHKIIiOHAIBHOTO,
KOHCTPYKTOPCBHKOTO Ta TEXHOJIOTIYHOrO MPOCSKTYBaHHS TSl PO3POOJICHHSI MOHITOPUHTOBOI CHC-
TEMH E€KOJIOr0-eKOHOMIYHOTO MPOQIITIO.

17. MOJEJIb TA METOJ PO3IIOAUTY POBIT MDK YUACHUKAMMU ITPOEKT-
HUX KOMAH/]

maricrpant Onummenko O.1., YATY, Uepkacu

VYenmimmuit pe3ynbTaT MpoeKTy 3aJIeKUTh Bill MPaBUIBHOTO PO3NOUTY poOiT MiK ioro
y4JacHUKamMH. J{ys1 BUpIIIEHHS TIEBHOTO 3aBaHHS WIEHH KOMAaHIW ITOBMHHI BOJIOMITH TIEBHIMH
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3HAHHSMH Ta HaBMYKaMH. Y JIOTIOBi/i 3alpONOHOBAHO MAaTEeMATHYHY MOJIENh PO3MOLTY POOIT
MDK yJaCHUKaMH MPOEKTY 3 YpaxXyBaHHSM IX JOCBiIy Ta KOMIIETEHTHOCT] y BHTJISII MOJIEi ITi-
JIOUMCENTBHOrO TIporpaMyBaHHsL. [yt po3B’si3aHHS Takoi 3a]1a4i paIlioHATEHO BUKOPUCTATH METO
KOMITO3HITIHHOTO TIO/IOJIAHHS HEBU3HAYEHOCTI, SIKHMH 0a3yeThcsl HA KOMITO3HMIIIMHOMY TIO€THAHHI
JIEKITBKOX TEXHIK: €BOMIOMIMHNX CTpaTeril, MeTony aHaii3y iepapxiit Caari Ta Teopii HEHITKHIX
MHOXUH, 1 TIOETHYE TIEPEBAard CTOXACTUYHOIO TIONITYKY, KOMIT FOTEPHOTO MOJICTTFOBAHHS Ta €BO-
JIFOIIHIX MPOIECIB Y MPUPOIHIX 1 MTYIHHX CHCTeMaX. PO3TIITHYTO acleKTH MpOrpamMHoOi pea-
nizarii Texaornorii. BukonaHo excriepuMeHTaTbHY Beprdikairo. [IpoBeneHi TociimKeHHs CBil-
YaTh Ha KOPUCTH 3aIPOIIOHOBAHOI TEXHOJOT 1.

18. METOJIM TA 3ACOBU ABTOMATM3ALIIl TECTYBAHHS IHTEPOEMCA
ITPOTPAMYBAHHS JIOJATKIB

Oxpimenko C.O., YATY, Uepkacu

[pravHOO HETpaBIIEHOI POOOTH TIPOrpaMy € JFOACHKUN (haxTop. [IprdmHN mommiok
JIOCHTH PI3HOMAHITHI: HEJIOJIK 3HaHb Ta JOCBiY, BICOKA CKIIAHICTb PO3POOIIOBAHOI CHCTEMHU
a0 mpocto ¢izmdHa BToMa. TOMY 3aCTOCOBYEThCS TECTYBAHHS, SIKE B aBTOMATHYHOMY PEKIMI
TIPOBOIMTH MIEPEBIPKY MpOorpaMu Ha (yHKIiOHANIBHICTE. METOr0 JaHOI CTaTTi € CTBOPEHHS METO-
B Ta 3aC00IB aBTOMATH3ALlii TeCTYBaHHS iHTep(eHCy MporpaMyBaHHs JOIATKIB, sIKi 0a3yIOThCS
Ha BDD Cucumber, Selenium, Java. PosrisiHyTo (hyHKITIOHYBaHHS TeHEpaTopa TECTOBOr0 Habo-
Py U1 TeCTyBaHHS iHTepdeiicy mporpaMyBaHHs JOAATKIB, MOJENb NPE/ICTABIICHHS (YHKITiOHa-
JIBHUX BAMOT TECTIB, Jiarpama CTaHiB Ta MMepexojiB, aHaTi3aTop MIOBHOTH TECTOBOT'O ITOKPHUTTS,
METOJIMKA TTOOY/IOBH TECTIB 1 TECTOBOrO HAOOPY Ta JIOTIiKH JIOJIATKIB 1 BHOOPY CEpeIOBHIIIA.

19. ANALYSIS OF EXISTING ALGORITHMS QUICK SEARCH DATA BASED
ON TREND

Plakasova J.M,. Metelap V., ChSTU, Cherkassy

Statistics of search engines — the subject of interest of various professional groups. The
report reviewed the special services that provide statistical data to determine the frequency of
requests a particular keyword or phrase. The analysis identified the advantages and disadvantages
of each service separately. Almost all the major search engines have their own structure, different
from the others. Most of the search engines provide some statistics in a simplified form. Search
results using different search engines are different. The reason of that is each search engine
indexing algorithms are different, different frequency of updating the information in the database,
the surrounding space covered by different servers and different numbers according indexed
documents. The service that analyzes existing search services and solves the problem of
determining the trend of a particular query was created.

20. PO3POBKA ITPOTOTUITY EKCIIEPTHOI CUCTEMU AHAJIRY TEKCTY
AHTJIIMCBKOI MOBU

cr. BukJI. [Imakacosa JK.M., maricrpant Bacunpuenko €.B., YATY, Uepkacu

Jlannii mporpaMHMiA IPOYKT SIBIIsIE COO00 KOMIUIEKC OCHOBHHX (DYHKIIIH Iporiecy aHati-
3y TEKCTY aHTJIHCHKOI MOBH. B TipesicTaBeHiit poOOTi TOETHYETHCS JIOCBI ICKUTHKOX HAIpaB-
JICHb B aHAIT31 C1iB. ['OJIOBHOIO METOIO KOMIUIEKCY 3a/1a4 € IMOKPAICHHS PO3yMIHHS MAITUHOO
CEMAaHTHYHOI CTPYKTYPH TEKCTY. 3aBISKH [IbOMY MAITMHHHNA MEPEKIIa CTae OUTBIN SKICHAM Ta
rapaHTye TOYHICTh Mepenadi 3Micty. [JJis JOCSATHEHHSI TTOCTABICHOI METH BUPIITYBAIHCH HACTYII-
Hi 3a/a4i: 3HAXO/PKCHHS IMOTOYHMX 3B S3KIB MK OCHOBHHMH WICHAMH PEYCHHS; MOTOYHMX
3B’S3KIB MiX JIPYTOPSTHAMHA WICHAMH PEYCHHS; HAWKPANIOro TOHATTSI TOTOYHOTO CJIOBA; (DyHK-
111, 110 BUKOHYE TIOTOYHE CJIOBO B pedcHHI. OCHOBHUMU IUIIMU TIPOTPAMU €: CTBOPEHHS CHUCTE-
MU (DYHKITI OHATEHIX 3aJIGKHOCTEH 32 YaCTHHAMH MOBH JUTS BiIOOPaKCHHS 3B’ SI3KIB MiX CJIOBa-
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MU, 3a0e3MeYeHHsT MOXJIMBICTIO CAMOHABYAHHS CHCTEMH JIIsSI CTBOPSHHSI CEMAHTHYHOI MEpexi
Mi>K KOHKPETHAMU TTOHSATTSIMU; 3a0€3MEeUCHHST MOXKITUBOCTI JIOZIaBaHHS Ta BUIAICHHS 1H(OpMAIi
PO 3B’SI3KU MK MOHSTTSMH B 0a3i 3HaHb. [Ipy CTBOpEHHI MPOrpaMHOro MPOIYKTY Oyl BHKO-
pHCTaHHI 000JIOHKA IporpaMyBaHHs Ha Java, sik NetBeans IDE 8.1,ta o6onorka CLIPS.

21. JOCJIJPKEHHS THOOPMALIIMHIUX TEXHOJIOIT PO3POBKH ITPOIPA-
MHOT'O 3ABE3IEYEHHA ABTOMATHU30BAHOI'O OBJIIKY PO3PAXYHKIB 3 ITIJI-
JIEIIMMUM OCOBAMU

k.7.H. Pymanpkuii C.B., Timomenko O.B., YATY, Yepkacu

Ha cporoHi icHye orpeda y CTBOpEHHI IPOrpaMHOro 3a0e3MeueHHsT aBTOMAaTH3aIlil 00JTi-
Ky PO3paxyHKiB 3 MiJ3BITHUMH 0CO0aMH, B sIKii OyIyThb peaji3oBaHi HACTYITHI MOYKIMBOCTI:
BHECSHHSI 3MiH il BUMOTY KOHKPETHOTO 3aMOBHHKA, BE/ICHHSI PEECTPY aBaHCOBHX JIOKYMEHTIB
TIPO BiJPSUDKEHHS 1 TOCTIONAPChKi BUTPATH, JOBIIHUKIB CTaTel BUTpAT HAa BIIPSHKEHHS Ta roc-
TIOJIAPCHKIX BUTPAT, JIOBIIHIKA HACENEHWX MYHKTIB 1T. 1. B pesymerari mocmipkeHHS Oyito
BCTaHOBJICHO, 1[0 HA JAHMH Yac Hi OZMH i3 MPOrpaMHUX IPOTYKTIB MPEACTABICHUX Ha PHHKAX
VYxpainu Ta 3apyOiioks B ITOBHIH Mipi He 3a0e3medye BiIOBiIHICTE aBTOMAaTH30BaHOTO 0(hOpM-
JICHHSI JIOKYMEHTIB J[II0Y0OMY 3aKOHOIABCTBY YKpaiHH, mocraHoBaM Kabinery MiHicTpiB Ta iH-
MM HOPMATUBHKM 1 MPaBOBUM aKTaM. ICHye HeOOXiTHICTh JOCHTiHKEHHS 1HPOPMAITiHHIX TeX-
HOJIOT1# JUTs1 pO3pOOKH CHCTEM €IeKTPOHHOTO O0JIIKY PO3PAaXyHKIB 3 IMi[3BITHIMI 0COOaMIL.

22. KOMIT'TOTEPHE MOJAE/TIIOBAHHA JUHAMIYHUX ITPOLIECIB B EJIEKT-
PUYHUX KOJIAX HA OCHOBI BUKOPUCTAHHS IHTEI'PAJIBHUX OIIEPATOPIB
TA PIBHSIHb TUITY BOJIBTEPPA

maricrpant Canamaxa O.B., k.T.H. nor. Kimrouka KM., YTV, Yepkacu

OOrpyHTOBaHO TiIXiJ] IO CTBOPEHHS METOMIB 1 3aC00IB MATEMaTUYHOTO i KOMIT FOTEPHOTO
MOJIETIOBAaHHS JUHAMIYHAX TIPOLECIB B ENEKTPUUHMX KOJaX HUIIXOM PO3LIMPEHHS IIepertiKy
(hopM MaTEeMaTHYHNX OMHCIB Ta BUKOPHCTAHHS CTPYKTYPHO-OPi€HTOBAHOTO IiIXOIY Z0 TO0YI0-
BU ITOPUTMIB YHCEIFHOIO MOJICIOBAHHS Ta PO3POOKU MPOrPaMHUX MOJEITIOIOUMX 3aCO0iB.
CTBOpPEHO AITOPUTMIYHI OCHOBH KOMIT FOTEPHOTO MOJICITIOBAHHS JTMHAMIYHUX IIPOIIECIB EIICKT-
JMHAMIYHUAX MOZENeH, a TAKOXK IIBHIKOJII0Ui PEKYpPeHTHI Ta BHCOKOTOUHI iTepartiiiHi ainropur-
MM YHCETIFHOI peatizamii 3a/{isTHIX AMHAMIYHUX MOJENeH y BUIJI iHTerpajJbHIX OIepaTopiB i
piBHsHB THITy Bonmsreppa, B ToMy ducii Tpu (OpMyBaHHI MaTeMaTHIHNX 3aJIe)KHOCTEH 3a eKc-
MIepUMEHTATFHAMI TaHUMU. Bu3HaYeHo e(eKTHBHI IULIXM KOMITIOTEpHOI pearizamii Takux
MoJIeNieH, B TOMY YHCITi, TIpA 3a0e31eueHHI (PyHKITIOHYBaHHS CHCTEM Y PEKIMI PETbHOTO Yacy.

23. PABPABOTKA HMI'POBOI'O OBYYAIOIIEI'O MOAVYJIA I MHOOPMA-
LIMOHHOM CUCTEMI [IPOEKTA «IT-HERO»

k.1.H. joit. Smmna E.C., crynent Camuio 1.C., HAY «XAly, XappkoB

OO6meit 3amadeit Becero mpoekta «IT-Heroy sBisercst co3manne oOpa3oBaTeNBHON IUIAT-
(OpMBI HOBOTO YPOBHSI, KOTOpasi acT BO3MOXKHOCTH IIKOJIBHUKAM H3ydaTs IT-TexHonmornu u
pa3BHBATh CBOM HABBIKM Ha OCHOBE MPAKTHUYECKWX 3a/aHuil. Benencrsue peammsamym mpoekra
OyZeT NpHBIEIEHO KaK MOKHO Oomblie mKoTbHHMKOB K IT-cepe, koropeie OymayT pa3BHBaTh
CBOM HaBBIKH ¥ JIOTMMECKOE MBIIUICHHE B MIPOBOH M TOHSTHOH s HuX (opme. Iocne mpo-
CMOTpa JIEKIMH, TOJG30BATENIO IpeyIaraeTcs MPOHTH TPAKTHIECKOe 3aJ[aHHe B BHIE HIPBHL
HUrpa mogbupaetcst 0 COOTBETCTBYIOIIEH TeMe JIeKIH. B Tabimiiie 6a3bl TAHHBIX YKa3aHBI BO3-
MOJKHBIE UT'POBBIE 3aIaHMS JUTST JTAHHOH JIeKIHH. [locite 3aBepIieHust HTpOBOTO 3aJaHus TTOACUH-
TBIBACTCSl KOJIMYECTBO TOIBITOK, PE3yNbTaT 3aliChIBAaeTCs B TaONMMIly 0a3bl JaHHBIX, KOTOpas
XPaHUT WH(POPMAIIIO O MOJE30BATENE M MTPeE, a TAKKe KOTMYECTBO TOMBITOK U 3apaboTaHHbIe
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nM oukd. B xone ananmsa npexmerHoi obiacT ObLTH ompeeNieHbl OCHOBHBIE (DyHKIMH CHCTe-
MBI ¥ Ha 3TOH OCHOBE pa3paloTaH UTPOBOI MOIYIb JUIsl OLEHKH ycrieBaeMocTH. IIpoBesieHHas
pabora mo3BoNIUIa paspadorats cucteMy oreHku ycreBaeMocti st UC «IT-Heroy. Urposoe
o0yuenue sBisiercst d3QQeKTUBHON TOUKOM I cTapTa. B maHHOW paboTe peann3oBaH UTPOBOM
MOJIYJTb TSl IPOBEPKH YCIIEBAEMOCTH ToJb30Baresiei. [Tomo0HsIi Gopmar o0ydeHus TO3BONISET
CKOHIIEHTPHUPOBATHCS HA CITOKHBIX BEIAX, TISISI HA HUX C TIPOCTOM CTOPOHBIL.

24. JOCHIDKEHHSA TA PO3POBKA THCTPYMEHTAJIbBHHX 3ACOBIB TEXHO-
JIOT'Ti TAUM-MEHEJIPKMEHTA B CUCTEMI YIIPABJIIHHS IT-ITIIIIPUEMCTBOM

maricrpant FOxmmenko A.O., YTV, Yepkacu

TaliM-MeHeKMEHT BKJIIOUa€ B cebe BCIO CYKYIHICTh TEXHOJIOTIH IITaHyBaHHS POOOTH
CiBpoOITHHKA OpraHi3allii, sIKi 3aCTOCOBYIOTBCS CITIBPOOITHUKOM CaMOCTIHHO JUTS TTi/IBH-
IIeHHS epEeKTHBHOCTI BUKOPUCTAHHS PoOOYOro Jacy i MiIBUIIEHHS MiIKOHTPOIBHOCTI 3pOc-
Ta4oro o0cAry 3aBraHb. [[pHYMHOI0 HEBYACHOI 3/1adi MPOEKTIB € HEBMIHHS PaIliOHAIHHO
BHKOPUCTOBYBATH 1 PO3MOIUIATH Yac. MeTol0 JaHOI CTaTTi € CTBOPSHHS iHCTPYMEHTAIBHIX
3aco0iB TEXHOJOTIi TaliM-MeHeKMEeHTa B cucTeMi ynpasiiHas IT-mianpuemcrsom. Posris-
HYTO aHATITUKY Pi3HUX MiAXOIB 0 TaiM-MEHEKMEHTY, KJIacH(iKalilo OCHOBHUX Hamps-
MiB JIOCIIJDKCHHS B JIaHii 001acTi 1 BUIUICHHS HaHOUTBII akTyaibHIX. [IpoBOAUTRCS MOpi-
BHSUTBHUI aHai3 Pi3HUX IIKLT I HATPSIMiB TaliM-MEHEDKeHTY.

25. OBPABOTKA MHOOPMAIIMHN TTPW PEIIEHUN 3AJTAYN COITPOBOXIE-
HIS TPAEKTOPHIA BO3IYIITHBIX OFBEKTOB ITPU YIIPABJIEHMN BO3YIIIHBIM
JBMXEHUEM

Harmnos 10.A., KBC BCY, Bunnnma; n.1.H. ipod. O6mmua [.H., KJIA HAY, Kporms-
Hukuit; K.1.H. bepmauk [LT., XHY, XapbkoB

B nokiazie mpoBOIUTCS aHAIIM3 W3BECTHBIX PE3YJILTATOB M OCOOECHHOCTEH 00pabOTKU HH-
(hopMarmu py PEIeHNH 3a1a9K COMPOBOXKICHHUS TPACKTOPHIA BO3IYIIIHBIX OOBEKTOB, PAcCMar-
PHBAIOTCS TICPCTICKTHBHBIC HAIPABIICHHS B 00J1aCTH 00PaOOTKH paJIOIOKAIIMOHHON HH(OpMa-
M CBSI3aHHBIE C PAa3BUTHEM aBTOMATH3UPOBAHHBIX CHCTEM VIIPABIEHHS. Pe3ynbrarhl paboThi
TMOKA3BIBAIOT, YTO CYIIECTBYIOIIME METOMMKA CHHTE3a aJITOPUTMOB OOHAPY)KEHHSI U COMPOBOXK-
JIEHUSI TPACKTOPHUIA BO3IYIIHBIX OOBEKTOB pa3pabOTaHbl YISl YCIOBUSI TIONHOW Pa3periaeMOCTH.
Pa3paboraHHbIie W PEATH30BAHHBIE 110 STUM METOIUKAM AJITOPUTMBI HE OOCCIIEUMBAIOT KAveCT-
BEHHOT'O COIPOBOXKIICHHSI TPAEKTOPHIA B YCIIOBHSIX IUIOTHBIX MTOTOKOB BO3IYIIHBIX OOBEKTOB.
VuurhiBast HeNbINA szt (PaKTOPOB, BIMSIONIAX HA PUHSATHE PEIICHUS HA 3Talle TIEPBUYHON 00pa-
GOTKH PaTMOIOKAIIOHHON HH(POPMAIMH, BIIOJIHE BO3MOXKHBI CITyJau, KOT/[d CUTHAJIBI, OTPayKeH-
HBIE OT BO3/IYIIHBIX 0OBEKTOB HAKIIA/IBIBAIOTCSL, TIOPOXKIAS BCETO JIMIIIH OJIHY OTMETKY.

26. IIABUIIEHHS PIBHSI KOMIUIEKCHOI'O HABITALIMMHOI'O 3ABE3IIE-
YEHHA TIC I 3MEHIIEHHS PU3UKY 3ITKHEHHA 3 HEBE3IIEYHUMUA
OBF’€KTAMUA B YMOBAX BUKOHAHHJI TIOJIbOTIB B HEKEPOBAHOMY IIOBIT-
PSIHOMY TTIPOCTOPI

Bracenko C.1., KITA HAY, KpormBHUTIBKHIT

[pn BUKOHAHHI MONBOTIB B YMOBAaX BiJICYTHOCTI PaJlioOJIOKAIiifHOr0 KOHTPOJIIO OCOOMIIBE
3HaueHHs Mae 3a0e3nedenns [1C HaBiramiiiHuM 00JaJHAHHAM, SIKE J03BOJISIE TOYHO BH3HAYATH
MiCIeTIoNoKeHH s JliTaka B pocropi. Ha croromHi ocHOBHI 3ac00H TS IHOTO — I1€ CYITYTHHKOBI
crucremu Hagirarii (CCH) Ta iHepIianbHi HaBiramiiiHi ciucremu. KoxkHa 3 mux crcreM mae cBOi
HEJIOKH TPY BU3HAYCHHI MiCIICTIONIOKEHHS JTITaKa B TIPOCTOpi. Tak, HAIPUKIIaj, BUCOTA B CYITy-
THHKOBHX CHCTEMax BH3HAYAETHCS BIJHOCHO TIOBEPXHI EJIIcCoina, Mo He aae iHdopMmarii mpo
(haKTHYHY BUCOTY BiZTHOCHO 3eMHOI oBepxHi. OIHNM i3 CIOCO0IB BUpIIIEHHS TaHOI IPOOIeMH €
KOMIUIEKCYBAaHHS BKA3aHMX CHCTEM 3 pamioBHcoTOMipoM. lle macTe MOMKIMBICTE pO3LIMPHTH
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¢yskuionansHi MoximBocti (CCH) mpy BEKOprCTaHHI X /TS BUKOHAHHS CIIEI[AIBHAX POOIT,
OB’ SI3aHKMX 3 HEOOXIIHICTIO TOYHOI'O BU3HAYECHHS MICIEITOJIOKEHHS JIITaka Ha MaJIUX BHUCOTaX,
TaKWX SIK TIOIIYK 1 PATYBaHHSI, TACIHHS TTOXKEXK.

27. AHAJIN3 DOOEKTUBHOCTH CITOJIb30BAHNS ITOPIITHEBOM ABUAITUI

acr. buoyce P.O., KJTA HAY, KponmBaumkuii; 1.1.H. o [TaBneako MLA., XHYBC

PaccMoTpena 0coOSHHOCTh IPAMEHEHVIS TIOPITHEBBIX UCTPEOHTENCH Kak 000POHUTEITHHOES
U CACPKUBAIOIICE CPEICTBO YKPAaWHBI B YCIOBUSIX THOPHIHON BOWHEL J{JIsl MEpCIIEKTUBHOCTH
HCTIONTb30BaHUS JTAHHOTO THIIA JICTATEILHBIX aIlaparoB, OyleT MPOBeIEH aHAIN3 3KOHOMHUYC-
CKOM M OKCIUTyaTallMOHHOM IieNiecoo0pa3HocTH. PaccMaTrprBaeTcss BOSMOXXHOCTh BBIXOTA YK-
pavHBI U3 KPU3UCHOW CUTYAIUH, KOTOpas CIOKIIACH Ha e€ Tepputopuu B miepuon ¢ 2014 .
JlaHHBIA METON, UCTIONB30BaHMSI TTOPITHEBBIX UCTPEOUTEIIEH, MPOTHB BPAXKECKOW BEPTONETHON
TEXHUKH, UMEET PSJI TIPEUMYIIECTB, KOTOPBIE OY/TyT PACCMOTPEHBI B 3TOH HAYYHOM padoTe.

28. TTIPOBJIEMU BITPOBAJXKEHHS CUCTEMM EGNOS HA TEPHUTOPIIT YKPATHU

XKamincekwit O.1., KJIA HAY, KpormBHUTIEKHIA

B noroBizi nipencTaBieHnii aHai3 TisUTEHOCTI JISp’KaBHUX Ta HAYKOBHX YCTaHOB a TAKOXK
MpoOJIeMH TTO0 BIIPOBAHKEHHIO HA TEpHUTOpil YKpaiHM €BpOIEHChKOI HaBiramiifHoi cHcTeMn
EGNOS (European Global Navigation Overlay Service). 1 rpymast 2013 poky HaOynma YHHHOCTI
yroja mpo criBmpairo Mixk Ykpaiaoto ta €C y ramysi cucremu GNSS. 15 yrona cnpsiMoBaHa Ha
CTBOPEHHSI ITOCIYT CYITYTHHKOBOTO 3B'SI3KY 3 IOKPAIIEHNMH XapaKTePUCTHKAMH 32 JIOTIOMOT'OI0
BIPOBa/PKEHHS TOCTYT 3 BHKOpHcTaHHsIM cructeMn EGNOS Ha tepuropii Ykpainu. ['onoBHOIO
MeToro BripoBapkeHHs1 cucteMu EGNOS e miBrieHHst piBHS Oe3Mekd Ta e()eKTHBHOCTI aBia-
LIHHOT 0, MOPCBHKOT'0, PIYKOBOTO Ta JOPOKHBOT'O TPAHCIIOPTY, @ TAKOXK CITHCHKOTO TOCTIOAAPCTBA.

29. IEPCIIEKTUBH PO3BUTKY HASEMHOI CUCTEMU ®YHKIJIOHAJIBHOT'O
JIOITOBHEHHS GBAS

k.1.H. Kymaeposa H.L, KJTA HAY, KpormBHUIIbKwHit

Po3BuTok aBiartii Ta HeOOXiJHICTH CKOPOUEHHS BUTPAT IAJIMBa, EMICii Ta 3aTPUMOK PEHCiB
norpedye 30UTBIIEHHS TPOITYCKHOI 3[aTHOCTI IMOBITPSHOTO NPOCTOPY Ta aeporopTiB. YBara
KOHLICHTPYETHCS Ha HalaHHI Oa)kaHOI TPAEKTOPii KOXHOMY KOPHUCTYBadeBi MOBITPSTHOIO TIPOCTO-
py. Lle, B cBOIO "epry, MMKTye HEOOXITHICTh BIOCKOHAJICHHS OOCITYrOBYBaHHS 3B'3KY, HABIraIlii
Ta criocrepexenHs. Came ToMy, B JJOTIOBI/Ii IPE/ICTABIIEHI IIEPCIIEKTHBY BUKOPHCTAHHS Ha3eMHOI
crcreMu QyHKIioHaBHOTO onoBHeHHS GBAS. GBAS Mae moteHrtian Uit 3a0e3medeHH s 3aX0-
JiB Ha moca Ky 1o kateropismu 11/ 111, a Takoxk esIkux orepalrtii mpyu Ha3eMHOMY Pyci Ha aepo-
JIpoMi i HaBirartii B aepoApOMHOI 30Hi.

30. IIEPCIIEKTUBH PO3BUTKY ®OPMYBAHHS HABITALIIMHMX IIOJIEM
JUTS HIDKHBOT O TTOBITPSIHOT'O TIPOCTOPY VKPATHU

[Hamarisx I[1.1, KJIA HAY, KpormBarskuit

B nonoBifi mpeicTaBneHuit aHaTi3 Cyd4acHOTO HaBITAIlIHHOTO TIOMs Y KpaiH! Ta TepCIieK-
THBH PO3BUTKY B YMOBAX BXOMKEHHs YKpainu B [IporpaMy Mi>kKHapOIHHMX TPAHCIIOPTHUX KOPH-
JIOpIB IS TIOBITPSIHUX TPAH3UTHHUX MepeBe3eHb. [ 100anbHO HaBirartiiHe moye YKpainu 3a0e3re-
YyeThCsI CYITyTHHKOBOIO crcteMoto NAVSTAR, are uepes 3HaueHi HEOMIKYM: HU3BKa ITOMiX03a-
XHUIIEHICTh, MOPYIIEHHS IUTICHOCTI, Oe3MepepBHICTb, Iie MoJIe € THMYACOBO I100abHNM. Pimmen-
HSI IPOOJIeMH, CTBOPEHHSI HA/IIMHOTO HABITamifHOTO IO, MONISTaE B KOMIUIEKCHOMY BHKOpPHC-
TaHHI HA3eMHHX, OOPTOBUX Ta KOCMIYHHX cHcTeM. [lepcriekTrBa pO3BHTKY INIPOHOHYETHCS IIUIS-
XoM: 1) BHKOPHCTaHHS IMBUIGHOI €BPOIEHCHKOI CYMyTHHKOBOI crcteM [aineo; 2) ymockoHa-
JIeHHsI OOPTOBHIX HaBIramifHNX cucreM; 3) nomaTkoBoro yeranoBkoro VOR/DME 3 ypaxyBaHHIM
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ONTHMAIBHOTO PO3TAITYBaHHS Ha TepUTOpil YKpaiHY, HAJaBIIM IIepeBary HaiiiHIM Ta OLIBII
HU3BKUM 10 BapTOCTI pafioHaBiraniiianM 3acodam - DME.

31. AJITOPUTM BU3HAUEHHS ITAPAMETPIB I CXEMU IIPUBYTTA
(STAR) B PEXXUMI [IOCTIMHOI' O 3HIKEHHS (CDO)

Jlicerna C.A., KJTA HAY, KpormBHUIIBKHI

B nomoBini mpeacTaBieHHit aNTOPUTM BH3HAUCHHS JOBXWHH, HIDKHBOI Ta BEPXHBOI
ME3XI TPAEKTOPii ONTUMAIEHOTO 3HIDKEHHS B paifoHaX 3 HU3BKOIO MIIIBHICTIO PyXY, @ TAKOX
MIBUJIKICHIX 00MEXEHb. B skocTi mpukiaga po3risimaerses aeponpom Kiposorpan, Ha sko-
My TpOHoHyeThcs mpuOyTTs mo cxemi CDO i3 3aMKHYTOIO TpaekTopiero, 1 jitak AH-148,
MIBUJIKICHI XapaKTEPUCTUKU SKOTO BITHOCATHCS 1O KaTeropii «C». OUiKyeThCs, MO Taki
CXEMH IPHOYTTS IMiBUINATH €PEeKTHBHICT BUKOPHCTAHHS ITOBITPSIHOTO IIPOCTOPY 1 Oe3meky
TIONTBOTIB y paiioHi aepoApoOMYy 3 OXHOYACHHM 3MEHIICHHSIM IIyMY, CIIOKMBAHHS IaJHBa,
eMicii Ta 00cATy 3B'I3KY «IHCHETIEp - MIIOT».

32. METOJJMKA PACYETA PYBEXA CHIDKEHUSA 110 T'PAAUEHTY (YIJIY
CHIDKEHUS)

Murekua A.B., KJIA HAY, KponuBHUIIBEKHI

B moknazne paccMOTpEeHBI TTyTH TIOBBIMICHHS: SKOHOMIYECKOH 3(h()eKTUBHOCTH BBITIONHE-
HUS TIOJIETOB; MPOITYCKHOM CIIOCOOHOCTH BO3/IYIIHOTO HPOCTPAHCTBA;CHIDKEHMSI HArpy3KH Ha
SKUITaX M CIYXXOY ABIDKCHMS OT MOMEHTA Hayayia CHIDKEHHS C dIIeNoHa U 1o mocanku. Cym-
HOCTB TpepIaraéMoil METOAMKH 3aKTI0YaeTCs B TOM, UTO OHa 0OecIednBaeT MPOQHITb CHIDKEHHS
C TIOCTOSTHHBIM I'paTeHToM (YI7I0M HAaKJIOHA INIOCKOCTH CHYDKEHWS). [ paienT cHimkeHus Oyaer
3aBHCETH OT AdPOAMHAMHIYECKOrO KauecTBa camoneTa. Takum o0pa3oM, ONTHMATTBHBIM I'pa/vieH-
TOM CHIDKEHHUS OyJIeT TPaJICHT PAaBHBIN KaYECTBY CAMOJIETa, UTO TIO3BOJIUT BHIMIOIHSTH CHIDKE-
HHE B 33JIaHHYIO TOYKY O€3 WCIOIB30BaHUS TSATH JBUTATENs C HEOONBIIONH KOPPEKTHPOBKON
BEPTUKAJIBHOM CKOPOCTU CHIKCHHUSL

33. 3BACTOCYBAHHSA KIITUHHOI'O ABTOMATY [JI51 MOJEJIOBAHHSA
[MPOLIECY ITOIIYKY OIITUMAJIBHOI'O MAPIHIPYTY ITIOBITPAHOI'O OB’€KTY

Bopo6iios €.C., n.1.1 gor. [TaBnenko M.A., 1.1.H. nor. Cymmos [1.B., XHYTIC, Xapkis

B nomnoBizi po3rHYTO 3aCTOCYBaHHS KIITHHHOTO aBTOMATY JUTST MOJIEITIOBAHHS MPOLIECY
TIONTYKY ONTHMAJIFHOI0 MapIIPYTy TOBITPSHOrO 00 €KTY Y TOBITpsiHOMY mpocTopi. Ilpu 3acro-
CyBaHHI MaTE€MaTHYHOI MOJeNi KIITHHHOTO aBTOMATy, KOXKHIH KITITHHI TPHCBOEHO BU3HAUECHMIT
Halip MmapaMeTpiB, SKi BIUIMBAIOTH Ha il TIOBEAIHKY IPH PO3PaxyHKY ONTHMAIBHOTO MapIIpYTy.
Bynp-sixa wriTiHa, a00 Tpyma KITHH € [PKePeioM BIUIMBY NP PO3PAXyHKY ONTUMAJIEHOTO Map-
mpyTy. BHacmioK HANOBHEHHS KIITHHY «(H(pOpMAIi€io», BOHA HaOyBa€e YHIKAIBHHUX BIIACTHBO-
CTei, sIKi 71 yAapHOi aBiallii €: JaTbHS 30Ha TIOPa3KH 3€HITHOTO PAaKETHOrO KOMILIEKCY; HIDKHS
Mexa 3001 BusiBiIeHHs PJIC; HecTIpuSTINBI METEOPOIOTivHI YMOBH.

34. TIEPCIIEKTUBBI PA3PABOTKN ABTOMATH3MPOBAHHBIX CUCTEM
VIIPABJIEHUS CTTEITMAJIBHOT' O HASHAUYEHU S

n.T.H. jgom. IlaBnenko M.A., k.T.H. c.H.c. XwmeneBcokuii C.U., Hecmusun A.1O.,
XHVYBC,; k.1.H. bepaauk [1.T., XHY mm. B.H. Kapasuna, Xapokos

[pu npoeKTUPOBaHKUH TTEPCTICKTHBHBIX CUCTEM YIPABJICHUST 0CO000€ BHUMAHUE YIICISCTCS
TIOBBIIIICHHIO ONEPATHBHOCTH PEarupOBaHs CHCTEMbI HA BOSHHKAOIIHE BO3MYIIICHUS BHEIITHEH
cpemsl. CoBpeMeHHBIE MOXO/IbI HAIIpaBJIeHbl HA MAaKCHMAIBHOE YIOBJIETBOPEHHME MOTpeOHOCTEH
ornepatopoB ACY B mH(pOpMaImu 6e3 y4eTOB MPOIECCOB X 00pabOTKH ONepaTopaMu U UX pe-
JICBaHTHOCTH CIIOKHUBIIEHcs oOcraHoBKe. OJIHAKO B YCIOBHSIX PE3KOTO M3MEHEHUS BHEITHEH
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cpeibl WM €€ U3MEHEHUI Ha TPaHu BO3MO)KHOCTEH CUCTEMBI HE HaXOJAT a/IeKBAaTHBIX PELICHHUN
nipu nipoekTupoBanrn ACY. Bompoc Tpedyer OTIensHOro pacCMOTPEHHUsI CBOSTO PEIICHUS IS
peam3aIMy HOBBIX TTOIXO/IOB K pa3paboTKe CHCTEM YIPABJICHUS CHEIMATFHOTO Ha3HAYEHHSL.

35. TIPOEKTUPOBAHUE MHOOPMAIIMOHHOM CPEJIBI JUISI CUCTEM IIO/I-
JEPXKKU IIPUHATUS PELLIEHUIA

n.1.H. o1 [laBneako M.A., k.1.H. ¢.H.c. X™meneBcbkuii C.1., XHYBC; k.T.H. bepa-
nuk [LT., XHY um. B.H. Kapasuna, XaprkoB

[epcrieKTUBHBIM  SIBIISICTCSL HATIPABIICHHE TIOBBINICHUS 3()(EKTUBHOCTH JEATEILHOCTH
OTIEPaTOPOB 32 CYET BBISBIICHUS U PAITMOHATBHOTO ydeTa TICUXOIOTMUECKIX (DaKTOPOB, BIHSEO-
X Ha Pe3yJbTaThl PAOOTHI OMEPATOPOB, B MPOIecce MHPOPMAIMOHHOTO 00SCTICUCHUS UX JIes-
TEJILHOCTH 32 CYET HCIIONB30BAHMS KOTHATHUBHBIX TIOIXO0B K (POPMHUPOBAHHIO U YIIPABIICHUIO
CHCTEeMON HH(OPMAITMOHHOTO 00eCTieueHH s ieaTebHOCTH oneparopa ACY, 9To MO3BOIUT Hau-
0oree MOTHO KCIIONTB30BAaTh BO3MOXKHOCTH CPEJICTB OTOOpakeHHUS MH(MOpMAIH U pa3paboTaTh
WM cooTBeTCTBYIOIINE OCOOCHHOCTSIM JCSATEIBHOCTH OIIepaTopa 1 PelacMbIM HMH 3ajIadaM.

36. CUCTEMBl MH®OPMAIIMOHHOI'O OBECIIEYEHUA JEATEJIBHOCTHU
OITEPATOPOB ACY C YYETOM OCOBEHHOCTEM MX JIESITEJILHOCTH

n.r.H jgon. [lapnenko M.A., n.t.H. mpod. Tumouko AWM., x.1.H. gon. Pynenko B.H.,
XHYBC; k.1.1. bepmank I[1.T., XHY, Xaprkos

[poBeneH 00OOIIEHHBIN aHAN3 JIEITEIFHOCTH OIepaTopa, MPHBEICHA OICHKA 3aTpar
BPEMEHHM Ha BBIMOJIHEHHUE PA3JIMYHBIX JIEHCTBHM, CBS3aHHBIX C aHAIM30M HH(POPMAIMOHHBIX
MOJIENICH 1 BBIJIENICH HaOOp CTaHIAPTHBIX JCHCTBUM B PA3IMYHBIX YCIOBUSX. BbIIecHue CTaH-
JIAPTHBIX JIEHCTBHIA OIleparopa Mo3BoisieT chOPMHUPOBAThH AITOPUTMBI HITH CIIEHAPUH €T0 JIEHCT-
BHIA, 9TO B CBOKO OYEpPE/Ih CITYXKHT OCHOBOW JITs pa3pabOTKy MHPOPMAITMOHHBIX MojieNieH, obec-
MEYMBAIOIINX WH(OPMAIMOHHYIO TTOJIEPIKKY aHAIN3a OOCTAHOBKHM W MPHMHSTHSI peleHunil. Pea-
TRyl JAaHHOTO TOXo/1a K (hOpMHUPOBAHUIO WH()OPMAIIMOHHBIX MOJIENIel BO3MOXKHA TIPH HIC-
TOJIE30BAHUH MHTEJUIEKTYATBHBIX HH()OPMAITHOHHBIX TEXHOJIOM M.

37. JUHI'BUCTUYECKOE OBECITEYEHUA CUCTEMBbI TTOJAEPXKKU TTPUHS-
THWS PEILIEHUI B TIEPCIIEKTUBHBIX ACY CITELIMAJIBHOI'O HASHAUEHWS

n.1.H. nou. Ilapnenko M.A., n.1.H. pod. Tumouko A.U., k.T.H. nom. Pynenko B.H.,
k.1.H. [Tyxaneckas I'.A., Heemusa A.1O., XHYBC, k.1.1. bepaauk I1.T., XHY, Xaprskos

Hcxons u3 TpeOOBaHMIA M MIPUHITUITOB TIOCTPOCHHSI JIMHTBHCTHYECKOTO 00ECIICUECHUS,
paspabaTeiBacTCss OOIIMIT TOAXOJ K CTPYKTYpH3aIlMK 3HAHWH O TPEJIMETHOW 00JacTH U
MIPOM3BOJIUTCS CEMaHTHUYECKas KIIACCU(UKAIHMS TOHATHI TpeJMETHON obnacth, Ha 0Oase
KOTOpBIX (hopMHpyeTcsi cioBaph. VICrmonb3ys BEIOPAHHBIN MOIXOJ K TPEICTABICHHUIO 3Ha-
HU, CHHTE3UPYIOTCS SI3BIKOBBIE CTPYKTYPHI, MTO3BOJISIONINE aJICKBATHO ONMUCHIBATH paccMa-
TPUBAEMYIO NPEIMETHYIO0 007acTh. [IpemoxkeHHass MeToMuKa pa3paboTKu JTHHTBUCTHYCC-
KOT0 00€CIIeUYeHUs], TTO3BOJISIET OCYIIECTBUTH BHIOOP HEOOXOMMUMBIX SI3BIKOB B CHCTEME, Ma-
TEMaTHYECKH TOYHO OITUCAThH S3bIK B3AMMOJICHCTBUSI W aJICKBATHO OTPa3HTh (OPMAIBHO-
JIOTYECKHIE OCHOBBI MOJICTICH 3HAHUH O TIPEIMETHOM 00TacTH.

38. OLIHKA SKOCTI ®YHKIIIOHYBAHH CUCTEM 3B’SI3KY

n.1.H. noin. [laBnerko M.A., Tapacos P.B., MixacsoB C.B., IIpmaumma M.JL., Typ-
ryn J.JL., XHVIIC, Xapkis

B cydacHuX yMOBax Ipu YrpaBIIiHHI CKJIAJHUIMH JHHAMIYHAMHI CHCTEMaMH Ta 00’ €KTaMU
BHUpIIIATIGHY POJb BiJirpae yac, SIKMl BHTPAYa€ThCS JTIOAMHOIO (OrepaTopoM) Ha HMPHHHSTTI
pimenns. CamMe Biji IIBUIKOCTI MIPUHAHSATTS PIillIeHb ONIEPaTOPOM 3aICKHUTh €PEKTHBHICTE YIIpaB-
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JIHHS 00’ €KTaMH, 110 32 YMOB BHCOKOI TMHAMIKH MEPEX0y 00 €KTY 3 OZHOrO CTaHy B iHIIHIA, €
3aITOpyKOFO YCIIIITHOrO BUKOHAHHS 3a/1a4, moctaBieHux rnepex ACY. B Toif sxe gac, yckiafHeH-
HSI CHCTEM YHPaBIIiHHS PH3BOIMTE JI0 MOKIIBOCTI BPaXyBaHHS B MPOLIECi aBTOMATUIHOI BUPO-
OKM pillleHb HEIIOBHOTH Ta HETOYHOCTI BHUX1IHOI iHpopMartii. BripoBamkeHHs crcreM, sKi 31aTHI
00po0IIsATH Taky iH(popMaIIiro iependoadae BUKOPUCTAHHS HOBHX MaTEMAaTHYHIX METOJIIB, a came
HEUiTKIX MHOKHH Ta IHTEJIEKTYATLHIX METOJIIB 00pOOKH iH(pOpMAIlii Ta BUPOOKH PIllICHHS.

39. IITYYHUI 3CYB MOBITPSIHUX MAC I MOT'O BIUIMB HA JTUHAMIKY
PYXV JIITAJIBHOI'O ATIAPATY.

Komomsoxamit O.1., XHVYTIC, Xapkis

Po3pobnieHa MaTeMaTHYHa MOJIEIb ,TIbOTYHK — JITATBHUIT arapat — HABKOJHILHE Cepeio-
BHIIIE — INTYJHUH 3cyB noBiTpstHUX Mac (IL3[1M)”, 3a momomororo sIKoi po3paxoBaHo i IpoaHa-
J130BaHO KLTBKICHO-IKICHI XapakTepucTiky BBy 1I3[IM Ha nuHaMiky pyxy JIiTaJbHOro ara-
paTy. Busnadeni o6macti HeOe3MeTHOro BIUTMBY MOTY)KHHX 3CYBIB MOBITPSIHUX Mac Ha JITaJIbHI
arapaTty y TOBITPi Ta X 3aJeXHICTH BiJ pi3HHX (hakTopiB. MaTeMaTHyHa MOZIeNb JI03BOJIHIIA
pO3paxyBaTH 3aJEXKHICTh CTYIICHS HECTaIliOHAPHOCTI BiJl BijicTaHi po3noBcropkeHHst [II3IIM Ta
MOTYXKHOCTI BUOYXY /u1sl Jtitaka. Lle 103Bouisie st BUSHAUCHOrO THITY JITaKa MPOBOJUTH MOJIC-
JIFOBaHHS OOTIKaHHS ITOTOKOM IIOBITPS 3a KBa3iCTalliOHAPHOIO Teopi€lo. BpaxoaHo cTymiHb
HEeCTaI[loHapHOCTI OOTiKaHHS Tia yaapHOo xBuieto. OTpuMaHi pe3yIbTaTH y BANISL Tpadid-
HUX 3aJIeKHOCTeH mBHAKOCTI mepemimmenns [1I3[IM Bix moTyKHOCTI BHOYXY Ta BiFICTaHi Bij
LIEHTPY BUOYXY Ta Yacy 3HAXOHKCHHSI JIITATBHOrO arnapary B HbOMY.

40. AHAJII3 METOJIB ITPOEKTYBAHHS ABTOMATU30BAHUX POBOYMX
MICIIb 3 TOYKH 30PY EPTOHOMIKHN

Tonkauenko €.A., x.B.H. mpod. Mensenes B.K., HYOVY, Kuis; n.1.1. gom. [laBnenko
M.A., XHVIIC, Xapkis; k.T.H. bepmnik [L.T'., XHY, Xapkis

B momoBizi po3risiIaroThCs HONIMPEHi METOW POSKTYBAHH POOOUYHX MICIlb 3 TOUKHU 30-
Py €proHOMIKM OCHOBHI TIPEBAard Ta HEJOMIKH. PO3TIIsIaroThCs €KCIIEPTHI Ta IHCTPYMEHTAIBHI
METO/I, MOKJIBOCT] IIIOZI0 ABTOMATH3aMil IPOIECY MPOSKTYBAaHHS aBTOMATH30BAHMX POOOUNX
MICITb, TTJIBUIICHHS SIKOCTI €PrOHOMIYHOCTI BJIACTHBOCTEH MPH PO3pOOIli aBTOMATH30BaHUX PO-
009MX MiCIIb TIEPCIIEKTUBHHX CHCTEM YIPABIHHS aBiamii Ta NPOTHIOBITPsHOI 0bopory IToBit-
psanx Crnt 36poiianx Crnt Yipaiain. MBI MITSXH MO0 PO3pOOKH iHPOpMAIIHHOI TeXHO-
JIOT1i TIPOEKTYBAaHHS aBTOMAaTH30BAHUX POOOUMX MiCIIb,IIPOIEAYpP €ProHOMIYHOrO aHATI3Y 1 CHH-
Te3y aBTOMATH30BaHHIX POOOUHX MICIb, iHTEIEKTYaJIbHI METOI OOpOOKH Ta MPUHHATTS pillIeHb.

41. PO3POBKA JIOOATKA JUJIs1 TIPOBEAEHHS IHTEPHET-AYKIIIOHIB
3 BUKOPMCTAHHSIM TEXHOJIOI'Ti INTERSYSTEMS CACHE

k.T.H. on. Jlemenko O.B., maricrpant Iryro C.I'., HAY «XAl», Xapkis

AKTYaITBHICTh JTAHOI TEMH TIOB'S3aHa 3 THM, 1[0 0araTo TOBapiB Ha CBITOBOMY PHHKY IIpO-
JTAIOTBCS 1 KYITYIOTBCSL 3a JIOIOMOroro came Iiei (opmu Toprismi — IHTepHeT-ayKItioHiB. s
300pYy, 30epiranHs 1 Buadi iHpopMaIlii B iHTepecax JOCITHEHHS TTOCTaBICHOI METH OYB po3p00-
NeHni creHapiii poboru IHTepHeT-aykmioHy, Ta iH(opmamiiiHa cuctema y Buriimi Web-
JIONIATKy, SIKA 371iFCHIOE OCHOBHI €TaIy OpraHi3allii i mpoBeneHHs [HTepHeT-ayKIlioHy. ApXiTek-
Typa JofaTka BKimodae B cebe Momyii: «lTanyBaHHS ayKmioHy», «YdacTh B ayKI[IOHI» Ta «An-
MiHICTpyBaHHS ayKmioHy». st po3poOkm nomatky Oyina obOpana TexHomorist InterSystems
Caché, sika € CyJacHOIO CHCTEMOIO YIPaBIIiHHS 0a3aMul JaHWX 3 CEPEOBHUINEM JUTS IIBUIKOI
PO3pOOKH JTOMATKIB Ta 3a0e3medye 0OpoOKYy TpaH3aKIii B CHCTeMax 3 HaJBEIUKHMH Oa3amu
JIAHKX 3 BEJMKOIO KLTBKICTIO OJHOYACHO MPAITIOIOUMX KOPHCTYBAUiB. 3aBIUIKM yHIKaIBHIN TeX-
HOJIOTi, Ha SIKiif 3aCHOBaHWMI Web-0aToK, 3a0e3MeuyeThCs MBHAKICTD Ail, TIPOXYKTHBHICTS,
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MacIITabOBaHICTh, HAJIIHHICTh, ICTOTHO BJIOCKOHAITFOETECS 00pOOKa Ta aHAJI3 CKIaTHHUX «BEIH-
KUX JTAHUX», a TaKoXX MOOUThHMX 1 Web-nonatkis. [Ipu oMy amapatHi BUMOTH i BUMOTH JI0
00CITYrOBYBaHHS CHCTEMH 3aJTMIIAFOTHCS MiHIMATbHAMIL

42. AHAJII3 TIOBYJIOBH IIEPCIIEKTMBHUX CUCTEM IIJITPUMKH IIPUK-
HATTSA PIIIEHD

UYeprok O.A., a.1.H. not. [TaBnenko M. A., Hixonaes JI.B., XHYTIC, Xapkis

B nomoBizi po3mistHYTI 0COOMMBOCTI MOOYIOBH CHCTEM MiATPUMKH HPHUHHATTS pillleHb
(CIIIIP) Ha ocHOBI “amanTUBHOrO yripapiiHHs . 3anporoHoBana Mozens CIITIP aHamizye moBir-
PsHy 00CTaHOBKY, pO3Mi3Hae ()YHKIIOHAJIGHHI CTaH orepaTopa Ta B 3aJIEXHOCTI BiJ] IMX (akTo-
PiB MPOBOJUTH TTEPEPO3ITOALT 3aBIaHb MK OIEpPaTOpOM Ta CHCTEMOI0. PO3risimaeTsest BapiaHT
(hopmaizariii mporiecy po3Mi3HABaHHS CUTYAIIiH 3 TX TOMaJIBIIMM CTPYKTypyBaHHsIM. [IpoBese-
HUH aHai3 TIoka3as, mo B niepcriektuBHUX CIITIP moBHHHO OyTH 3aKIIaJICHO “aJlalTHBHE YIIpaB-
JIHHS B OCHOBI SIKOT'O JIGKUTDH TIOHATTS (YHKIIOHATLHOTO CTaHy OIepaTopa Ta HOro CpoMOX-
HICTB IpHIMAaTH a/IeKBaTHI KBaNi(hikoBaHi PillIeHHS.

43. PO3POBKA JOAATKY UM IIOLIYKY TA ITOIEPEJJHHOI'O 3AIIUCY HA
MEJUYHI ITOCJIIYTY B MEAUYHUX 3AKJTATAX

k.T.H. jot1. Jlemenko O.b., maricrpanTka CrdaeBceka H.IT., HAY «XAly», Xapkis

[NomikmiHika € CTPYKTYPHUM IiJIPO3/IIIOM MICBKOI JIKapHi, TPU3BAaHAM 3MiICHIOBaTH B
CBOEMY PaiOHi JTIsUTBHICTB 10 TIPOBEICHHIO IMPOKUX MPOQIIAKTUIHIX 3aXO0/IB i3 MPOpiIaKTHKN
JUTSL 3HVDKEHHST 3aXBOPIOBAHOCTI, CBOEYACHNX BHSIBIICHb XBOPHX, CITOCTEPEKEHHS Ta JIKYBaHHS
JWCTIAHCEPHHX XBOPUX, HaJaHHS KBaTi(hikOBaHO! MEIMIHOI JOMOMOTH HaceJIeHHI0. Y peecTpa-
Typi Ha KOKHOTO XBOPOT'O 3aBOJIUTHCS "MeMuHa KapTa aMOyJIaTOpHOT O XBOPOro'", IPOBOUTHCS
001K, 30epiraHast Ta oOPMIICHHS BCIX IHIIMX MEIUYHUX JOKYMEHTIB 1 PeryiIIOeThCsl HaBaHTa-
JKEHHS Ha JIIKapiB 3a JIOTIOMOT OO TAJIOHHOI CHCTeMH. JIJ1s pillieHHsT X TpodIieM OYIio CTBOPEHO
MOOLTEHMI ofaTok (mix yrpasmiaEsM Android Bepcii He Hikde 4.4) sKuii BUKOHYE e(eKTHB-
HUI TIOIIYK 1 3py4He BiIoOpaskeHHs PO3KIIa Ty NpHHOMY JTiKapiB IIeBHOI TOMIKITIHIKY Y BHOpaHO-
My MicTi Yxpaian. Otxe OyI0 CTBOPEHO B B3a€MOITOB'I3aH] YaCTHHH — KITIEHTCHKHIL 1 cepBep-
HUH gomatok. KiieHTchkuid omaTtok MicTuTh JIokaibHy bJ1 1 3pyunmii inTepdetic kopuctyBada
UL (pOpMYBAHHSI 3aIUTIB 1 BioOpaxkeHHs1 pe3ynbTariB. CepBepHMI OIATOK MICTHTH peaiza-
miro B/l mis 30epiraHHs pe3ynbraTiB poOOTH, a TAKOK MOIYJI UI1 (DOPMYBAaHHS 1 BiIIIPaBKY
BIJIIIOBI/II HA 3aITUT KII€HTCHKOIO YaCTHUHH.

44. PASPABOTKA KOMIUTEKCHOI'O METOJA IMPEJCTABJIEHUSA 11 OLIEHKU
[MPOEKTHBIX 3HAHUI

acrmpant Hocoea H.IO., HAY «X AWy, XapekoB

Ha ceromnsimanii MOMEHT, pa3paboTKa MPOEKTOB MPOUCXOIHT JIOCTATOYHO OBICTPO,
JIMHAMHAYECKH MEHSIOTCS TPeOOBaHUS K MPOCKTY, MPH 3TOM CTOHT 3aJiadya KauyeCTBEHHOTO
moadopa TMepcoHasia O HYXKIBl KOHKPETHOTO IMpoekTa. Pa3paboTaHHBIN KOMITICKCHBIN
METOJI TIPEJICTABJICHUS U OIICHKU TIPOSKTHBIX 3HAHUIT KOMOWHHPYET B ce0C OHTOIOTHYECKOE
" ¢QpeiiMoBOe TIPE/ICTaBIICHUE 3HAHWI MPOEKTa, YTO MO3BOJSET OICHUBATH COOTBETCTBHE
3HAHUI WCTIOJIHUTENCH COJePKaHUI0 W TPEOOBAHMSIM WHHOBAIIMOHHOTO TpoekTa. OHTONO-
TUH 3HAHWI O IPOEKTE BKIFOYACT B ce0s KITacCH(UKAIMIO MPOSKTOB, a TAKKE MOJICITUPOBa-
HUE ceMaHTHYecKkod ceTd. OHTONOTrHs KOMaH/BI MPOEKTa BKIFOYAET B ceOsl OMUCAHUE OC-
HOBHBIX TOHSATHI KOMaHJIbI YIIPAaBIICHHUS W HCIONHHUTENICH npoekTa. [Ipu 3TOoM pasnencHue
WCTIOJIHUTENICH Ha TPYIITBI «PYKOBOJHUTENICH», «CIECIIHAIHICTOBY, «Pab0UNXy», «CITYKAIIUX)
MOMOT'aeT YUUTHIBATh UEPAPXUIO NEPCOHAJIA B TIPOEKTE U JAeT BO3MOXXHOCTb PaCCMOTPETh,
OIICHUTH W MPOAHATH3UPOBATH 3HAHWS KaXKJIOH TPYITIBI UCTIOTHUTENEH B OTICTHHOCTH.
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45. IICTIOJIb30BAHUE TEXHOJIOTHMU INTERSYSTEMS CACHE JIJISI MHDO-
PMALIMOHHOM MOJIEPYKKI HAJIOTOBOM CJTYKBBI

marucrpadt Cmomenko H.A., x.1.H. fom. Jlemenko A.B., k.T.H. ot Aaukua A.H., HAY
«XAl», XappkoB

AKTYaJIbHOCTD JIaHHOI TEMBI 3aKJII0YAeTCs B TOM, YTO B HACTOSIIMN MOMEHT B YKpauHe
TPOLIECC MPOBEICHHMSI TIPOBEPKU HAJIOTOBOIT IOKYMEHTAIIMK He 00eCTIeunBacTCs Ha HaUICKAILEM
YPOBHE, & IMEHHO: OTCYTCTBYET 3()(EKTHBHAsS CHCTEMa NPOBEPKH MPABIIIBHOCTH 3aMOJHEHHUS 1
PacyeTOB HAJIOrOBBIX JIEKIapaliii, HEOOXOIMMOCTh MPOBEPKH BPYUHYIO, OTCYTCTBYET BO3MOX-
HOCTB (pOpMHPOBAHMS PA3INIHBIX opM JoKyMeHTarwy. C 3Toif enbio pa3paboTaHa HOACHCTe-
Ma Juist paboThl ¢ JIEKIapalisMi B HAIOroBOM ciryxo0e. Tlocne u3ydeHns 3aKOHOIATENBHBIX H
HOPMAaTHBHO-TIPABOBBIX JTOKYMEHTOB, ObUTH C(HOPMYJIMPOBAHBI U ONMHCAHBI OCHOBHBIC OW3HEC-
poriecchl pabothl ¢ AeknapanusiMu. CrieHapuii paboThl [T KaXIOro ToNb30BaTess hopMupy-
€TCsl Ha OCHOBE aHallM3a MOCTYIAMOIIMX B MOJICHCTEMY JaHHBIX M MPaBUIAaX BBIBOJA, 3aIHCaH-
HBIX B 0a3y 3HaHWI, 4TO oOecreynBaeT 00pabOTKy OOJBIIOro 00beMa JIOKYMEHTAIINH, 3HAYH-
TEJILHO YCKOPsisl IPOBEPKY JAeknapatii. KiMeHTcKkas 4acTh MoICHCTEMBI Peaii30BaHa ¢ HCIOMb-
3oBaHMeM TexHonmorui Intersystems: CSP n Zen. CepBepHasl 4acTh BBINOJIHEHAa HAa OOBEKTHO-
OpHEHTHPOBAHHOM s13bIKe TporpammupoBanust Caché Object Script m SQL Caché.

46. ITIPUKIIADIHASA HWHOOPMAIIMMOHHAS TEXHOJIOTMA OBECIIEYEHUSA
KAUYECTBA BBICOKOTEXHOJIOI' MUECKOI [TPOIYKIINA

n.T.H. ipod). Pemoposry O.E., m.H.c. Jlemenko 10.A., HAY «XAW», XapskoB

B nmokmame craBUTCS M pemIaeTcs 3ajada CO3MAaHMS NMPUKIATHON HHPOPMAaIHOHHOM
texronorun (ITUT) st obecrieueHus kKadyecTBa BEICOKOTEXHOIOTHIeckoi npoaykimu (BIT).
C momoIpio MeTona HHPOPMAIMOHHOHN OIIEPKKH JKH3HEHHOTO IIUKJIA, a TakKe IKCIepT-
HBIX OIICHOK, CHEIHAINCTHl MOTYT aHAJIM3UPOBATh BOZMOXKHBIE PHCKH KadeCcTBa U BBISBII-
10T KPUTHYECKHE MECTa ISl IUTAHUPOBAHUSI MEPOIPHUSATHH 110 MX YCTPAaHEHUIO WIH BO3MOX-
Holi Helrpamm3armmu. [TUT mo3Bossier MoaenmupoBarh JIorueTHaecKyro nenb (JIL) mponssoa-
CTBa W ONTHUMHU3HMPOBATH IIOKAa3aTeNIM KadecTBa. ABTOMATH3MPOBAH IPOIECC SKCHEPTHOH
OLICHKH, BEIOOpa 1 TUTAaHMPOBAHHS MEPOIIPHSTHI IO 00ECTIEUSHHIO Ka4eCcTBa C MOMOIIBIO MONT-
HogakTopHOro skcriepuMenta. [TUT cocTouT n3 crnenyronpx KOMIIOHEHTOB: OJOK CHCTEM-
HOT'O MOJIETTMPOBAHUS TpoIiecca 00ecIIedeHNs KauecTBa; OJIOK MOJEITUPOBAHMUS KIU3HEHHOTO
mukna BIT; 6mok momenmpoanus JILI mpowsBoicTBa 11l yayqIIeHUs NPORYKIWH; OJIOK
TUTAHUPOBAHHS MEPOIPUSTHII 10 0OECTIeYeHNIO Ka4eCcTBa MPOAYKIIHH; OJIOK ONTUMHU3AIUH.

47. UCIIOJIb3OBAHUE MCKYCCTBEHHOI'O MHTEJUIEKTA IJISI ©®OPMA-
JIM3ALIMA B3AUMOJEUCTBUS IOJIb3OBATEJIEN B OBYYAIOIEM ITPOEKTE
«IT-HERO»

k.17.H. goit. CvunoBmd JI.C., crynent Muxanesa A.A., HAY «XAWN», XapskoB

OpHrM U3 HampaBieHUH nHQopMaTH3aK 00pa30BaHUS SIBISETCS CO3JAHNE WHTEIN-
JIEKTyaJIbHBIX O00Pa30BaTENBHBIX CHCTEM. J[OKiam MOCBSIIEH peann3aiyy (QyHKIMOHaIa
HHTEJUIEKTYaJbHOTO JaT-podoTa B pamkax mpoekrta «IT-Hero». IIpoexr «IT-Hero» — arto
HMHTEpaKTHBHas oOydJaromas miatdopma I MIKOIBHUKOB. ONHON M3 ee BO3MOXKHOCTEH
sIBIsIeTCS obecredeHne B3aNMOIEHCTBUS TIONb30BaTeNei mopraina Ha ocHoBe daTta. C ero
TIOMOIIBI0 00yJ9aeMbIe MOTYT O0IIaThCSI MEKTY COOOMH, a Tak ke ¢ ThioTopamu. Kpome Toro,
B 4atr g00aBiieH 00T (4aT-pobdoT), KOTOPBIMA BBITIISIUT KaK OOBIYHEIN MOIH30BATENh, UMEET
CBOI HHK, TPOMWIE U MOXKET MOAKITIOYATECS K AUAJIOTY M OTBEUaTh Ha COOOIMIEeHHs. AJro-
put™M (popMHIpoBaHHS OTBETOB 0OTAa OCHOBAH Ha KIACCH(QHKALNK COOOIIEHHH ITONB30BaTeNs 1
MIPOIYKIIMIOHHOM BBIBOZIE OTBeTa. [IIst aHamM3a coOOIIeHN mop30BaTesnst ObUT BEIOpaH Oaife-
COBCKHiT Kimaccupukarop. Hanmnune WHTEpaKTUBHBIX BO3MOXKHOCTEH ITO3BOJISIET IOBBICHUTH
HHTEpec 00yJaeMbIX M YIPOIIaeT B3aMMOJCIHCTBHE IOIb30BaTeNled 00ydalomero nopraa.
B nmanmpHelimem o0ydeHne 60Ta MOKET OBITh PEATH30BAHO KaK OTHO M3 YUCOHBIX 3aIaHUH.
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48. PABPABOTKA ITIOACHUCTEMbBI AHAJIM3A ITPOU3BOJICTBEHHOM JIOT'U-
CTUYECKOM IENTN HA OCHOBE BEPOSITHOCTHOW MOJEJIA

n.T.H. ipoh. Maneesa O.B., crynent [aiinait b.0., HAY «XAWN», XapbkoB

[Ipu aHanu3e JTOrHCTUYECKUX MPOU3BOACTBEHHBIX CHCTEM 3a4acTyl0 BO3HUKAET aKTy-
anbHAs U CIOXKHAS 3a]1a4a OLICHKU UHTErPAIbHBIX apaMeTpOB BCEH CHUCTEMBI Ha OCHOBE
3HaHUs OTAEIBHBIX COCTABIIAIOIUX. /I IOTHCTHYECKOM MOCIEI0BATENBHON CUCTEMBI CO3-
JlaHa MaTeMaTHdeckasl MO/IeNlb, B KOTOPOH Ha KaXKIoi (hasze JOrucTHYecKoro mporecca uc-
TIONTB3YeTCsl 3aKOH paclpesiesieHHs] MMapaMeTpoB Kak CydaiHbIX BeawdnH. OnHako, st
MOTydeHUs OOIIeT0 CyMMapHOTO 3HAUSHHMS 3aJlaHHOTO KPHTEpHs HEoOXOIMMO MMETh He
TOJIBKO CpeJHee 3HaueHHe, HO ¥ IOJHBIH HaOop XapaKTepHCTHK MONyYeHHOH CITydalHOI
BEJIMYUHBI (TUIOTHOCTh M (YHKIMS PACIpeneIeHHs, MaTeMaTHIecKoe OKUIaHue, JUCIep-
cHs, MOJla, MeIMaHa, aCHMMETPHs, IEHTPAITBHEI MOMEHT M 3Kcrecc). Bee 1o mo3Bossier
Oornee TITyOOKO paccMaTpHBaTh OCOOEHHOCTH COBPEMEHHOTO ITPOU3BOICTBEHHOTO TIpOIiecca
1 IPUHUMATH OoJiee 0OOCHOBaHHBIE PEIICHUS MIPU CO3JIAHMH TPAHCIIOPTHBIX TN TIPOM3BOI-
cTBeHHBIX cucteM. OCHOBHAs pemaeMast 3a/1aqa HCCIe0BaHus CBSI3aHa ¢ pa3paboTKoi Me-
TOJMKU HAXOXKJICHUS YUCIIOBBIX XapaKTEPHUCTUK JUIS CyMMBI IBYX CITyJaifHBIX BEJTHYHH.

49. PABPABOTKA TTPVJIOXXEHUS U151 IONCKA KNUHOMATEPHMAJIOB

1.T.H. mpod. Maneea O.B., crynent Cnrenko M.H., HAY «XAl», XapskoB

OCHOBHO#! IIeTTBbI0 PAOOTHI SBJUIOCH CO3/IAHKE MOOFITBHOTO TIPUIIOXKEHHMS [UTS YIIPOIICHHS
BBIOOpA ¥ TTOMCKA MHPOPMAIWH O (IUTEME U KHHOMATEPHAJIOB OHJIAH.

B pesynbraTe aHanm3a aHAJIOrOB, MCCIEOBAHMS CTPYKTYPHI OPraHHU3aIMH MPFITOKSHHI
ObLJTa BBISIBIICHA aKTYaJIbHOCTE PabOTHI, IOCTAaBIICHBI LIEMH JUTS PEIeHHs 3a/1ad OBICTPOro TIONCKa
1 TpocMoTpa MH(popMarwy. Pa3pabaTsiBaemMoe NprIIOKEHHE NpeAHa3HAueHO IS MPOCMOTpPa
uHpOpMaIMH O QIUIBMax: CTpaHa, >KaHp, pexkuccep, ¢akTel 1 T.1. CymecTByeT BO3MOKHOCTh
MPOCMATPUBATh KaJIpbl U3 (DUIbMA M TPEWIIepbl, a TakkKe KMHOa(HIIy U Telenporpammy. B xoze
aHaNM3a MPEIMETHOH 001acTH OBLIN ONpe/ieNeHb! OCHOBHBIE (DYHKIMH CHCTEMBI HEOOXOZIMMBIE
JUIS €€ TIOITHOTO (PYHKIMOHUpOBaHusI (Tiapcep uHbopMarwn o GUibMax ¢ CaiTOB U XpaHUIIHIIIE
PEe3yNbTaTOB Ha CEPBEPHOI CTOPOHE, KOPPEKTHOE OTOOPaKEHWE 3alpalliBaeMBIX JaHHBIX Ha
KITMEHTCKOH cropoHe). st orenmBaHus (mibMOB ObUTa pealn3oBaHa MHOTOKPHTEPHAIIBHAS
crucrema. [l peanmm3army MOyt ()OpPMHPOBAHMS PEUTHHTA (PUIBMOB OBLIT COCTABIIEH ajro-
put™ ynopsitourBanust. [lob30Batenbeknii nHTepdeiic IMeeT OpUTHHAIBHBIN JM3aiiH, COOTBET-
CTBYET COBPEMEHHBIM TPpeOOBAHUSM, MUHUMAJICH U HHTYUTHBHO TIOHSTCH.

50. MOJAEJIMPOBAHUE JIOTUICTUYECKNX COCTABJIAIOIIMX XXKMU3HEHHO-
'O LUKJIA CJIOXKHBIX W3/IEJINI MAILMHOCTPOEHUSI

k.17.H. joit. 3amamas K.O., acrmpant [ainerko O.A., HAY «XAW», XappkoB

Kuzuennsnit muxn (OKL) coBpeMeHHBIX M3IeNHii MAIITHOCTPOSHUST HOCUT pacipereNieH-
HBIH Xapakrep. [IoaToMy BO3HMKaeT akTyalbHasl 3ajada, CBSI3aHHAs C UCCIIEIOBAHUEM JIOTHCTH-
geckux nporieccos JKLI. Ha stame HIOKP ocHOBHBIE JIOTHCTHYECKHE COCTABIISIIONINE CBS3aHEI C
TIONCKOM HOBBIX HIeH, (hOpMMpOBaHMEM BBICOKOKBATH(UIIMPOBAHHOTO KaJpOBOTO COCTaBa U
TIPHOOPETEHIEM HCCIIEI0BATENBCKOro 00opyaoBans. Ha srare ncnbitanuii 60bI10e BHUIMaHHE
yIensieTcsl JTIOTUCTHKE TPOBENICHNs HCTIbITaHwi. Ha JTare moAroToBKM MpoOM3BOICTBAa HEOOXO-
MO MOHTHPOBATH COBPEMEHHOE TEXHOIOIHIecKoe 000pyIOoBaHue, OATOTaBINBATh IIEPCOHAT
PabOTHHKOB € yJeTOM pacHpesielIeHHOCTH pon3BoCcTBa. Ha stare npon3BoncTBa HEOOXOMMO
MOJIETPOBATH JIOTHCTHYECKYIO [eTlh (CHaO)keHHe — MPOM3BOAICTBO — cOBIT). Ha arame skcrtya-
Tl MPOBOJUTCS VICCIIEJOBAHME CETH PaclpeeNeHHOro TapaHTHHHOTO M ITOCTTapaHTHIHOTO
obcmyxuBanns. Ha srane yrmmsamm ¢opMupyeTcst JTOrHCTHYECKYIO Elb YTIIIM3AiN H3/ie-
. B moknane npeuiokeH KOMITIEKC METOZIOB M MOJIENeH Jutst MccienoBaHust JorucTuku JKI|
(onrTHIMM3AIMS, IMUTAIIOHHOE MOZIEIIMPOBAHNE, areHTHOE MOJICITPOBAHNE U T.1L. ).

53



Mpobnemu iHbopmaTU3alii : YeTBepTa MidkHapoAHa HayKoBO-TEeXHiYHa KOHbepeHLis

51. AHAJIN3 XMU3HEHHOI'O LUKIJIA CO3JAHUSA CJIOXKHOU TEXHUKU C
TOYKHU 3PEHN A JIOTUCTUYECKOI'O ITOAXOJA

k.1.H. Epemenko H.B., HAY «XAW», XaprkoB

PaccMOTpEeHbI OCHOBHBIE 3TAlbI HAYIHO-MCCIICIOBATEIHCKUX U OIMBITHO KOHCTPYKTOPCKUX
padot (HUOKP) ¢ Touky 3peHus JOTHCTUYECKHIX MPHHITUITOB, BHIJICIICHBI OCHOBHBIE TTOKA3aTEH
3 (heKTHBHOCTH TIPOIECCOB, OCHOBHOE BHHMAHHUE IMPH 3TOM YIEIEHO PHCKAM, YTO MO3BOJISIET
MHHAMH3UPOBATD 3aTPaThl U M3IEPIKKH, CBsizaHHbIe ¢ poBeacareM HUOKP. Tlpemioxen mox-
xox1 k rapmonmzai HUOKP, npou3BOICTBEHHOTO U ITOCTIIPOM3BOICTBEHHOTO OOCITYKUBAHHUSI
C YYETOM YTHIIH3AILMH CIIOKHOTO M3IEITHSL.

52. PASBPABOTKA KOHCTPYKTOPA LANDING PAGE

K.T.H. orl. Momot M. A., crynent Bypsaxosekuii .J1., HAY «X AWy, Xapbko

TpaMIHOHHO pPeKIaMoJIaTeNM TPAaTST MHOTO CPEJICTB M BPEMEHH Ha PeKyiaMy I10 TeJeBH-
30py, OMWIOOpAax, HO B COBPEMEHHBIX PEaTUsX JIFOIU Bce OOMIbIe BPEMEHH MPOBOMAT B MHTEP-
HETe W Teleph IPHOPUTETHOI NENBI0 CTAaHOBSTCS peKilamMa B MHTEpHeTe. B MaHHBI MOMEHT
HEBO3MO)KHO TIPEICTAaBUTH OM3HEC Oe3 MCIONB30BaHMS MH(OPMAIMOHHBIX TexHOMorud. Ipn
HCTIONB30BaHNH HH(OPMAIMOHHBIX CUCTEM PyTHHHas paboTa CBOANTCS K MHHUMYMY. B cBsi3u ¢
TeM, YTO OHUM U3 (P(PEeKTHBHEIX MEXaHM3MOB pEKIaMbl Yepe3 MHTepHeT sisercss Landing
page (TocajiouHasi CTPaHMIA, O3BOJIAIOIIAs IPOAATh TOBAp JIMOO YCIIYTy), aKTyalbHOW CTaHO-
BUTCS 3aj1a4a pa3paboTKi KOHCTpyKTopa Landing page, KOTOpBIif TTO3BOJINT aBTOMATH3UPOBAaTh
MPOLIECC CO3/IaHMsI TTOCAJIOYHBIX CTpaHHll. Pa3paboTaHO NPHIOXKEHHE, C TOMOIIBIO KOTOPOro
BO3MOJKHO YBEJIMUMTH CBOH JIOXOZBI, IyTeM (DOPMHUpPOBaHHS Pa3yMHOrO IMOIXOJa VI CBOETO
MOTEHIMAIHOT O KIIHEHTA.

53. PASPABOTKA TIPWJIOXKEHUS IS PACHPEJIEJIEHNS YYACTHHKOB
CIIOPTUBHBIX COPEBHOBAHMUI I10 KATETOPHSIM

K.T.H. gou. I'onoBans K.B., maructpant Yiesaun M.A., HAY «XAW», XapbkoB

OCHOBHOI1 L1ebI0 PabOTHI SIBJISIACH ABTOMATH3ALMS TIPOLEcca pacipeieIeHHs yIacT-
HHUKOB CIIOPTHBHBIX COPEBHOBAHHI Ha OIpEJEJICHHBIC IPYIIIBI O KATErOpHsAM Iepes Tpe-
HHPOBOYHBIM MPOIIECCOM. B pe3ysbrare MpoBEeIEHHOr0 MCCIeIOBaHus ObUIO pa3paboTaHo
BEO-MPIIIOKEHHE, KOTOPOE MPEIOCTABIISET MOJIb30BATENO-TPEHEPY BO3MOXKHOCTD TIPOBECTH
pacrpesie/iecHie CHOPTCMEHOB Ha TPYIIBI M IMOJYYHTh PEKOMEHAAIMH IO HANPaBJICHHUIO
TPEHHUPOBOK JUIS KAXKIOrO CHOPTCMEHA. B Xoe BBIMONHEHHS paboThl ObLIM MPOBEICHBI
paboTHI MO OLIEHKE CYIICCTBYIOIINX PEIICHHI U OIIEHKE aKTyaJbHOCTH BBIIIOIHEHHUS JAHHO-
ro npoekra. MH)opMaLHoHHas CHCTeMa, CO3JaHHasl B pe3ysbTaTe MPOEKTa, SBISETCS IMO-
JIC3HOM IS Pa3IMYHBIX MONTYHPO(ECCHOHANBHBIX CIIOPTHBHBIX KIyOOB M OpTraHU3al|il 1Mo
Boneiibomy uist moapoctkoB (10-16 neTt), moToMy 4TO € €ro MOMOIIBI0 B OPraHU3aInH MOX-
HO 3HAYUTENBHO MOBBICUTH 3P PEKTHBHOCTH MOArOTOBKHM CIOPTCMEHOB M COKPaTUTh Bpe-
MEHHBIE 3aTPaThl JJIsI OpPraHU3aIMi TPEHUPOBOYHOTO MPOLecca.

54. PABPABOTKA TIOJICUCTEMbI ABTOMATU3ALIMA TTPOBEPKIM BBITIOJI-
HEHUA JTIABOPATOPHBIX PABOT B CUCTEME SCADA TRACE MODE 5

K.T.H. 7ori. Momotr M. A., ctrynent I'pomoBa 10.B., HAY «XAlN», XapskoB

CoBpEMEHHBIN MEPUOJ] PA3BUTHS BHICIIIHX YICOHBIX 3aBEJCHUI XapaKTepU3yeTcs 3Ha-
YUTEIBHBIM YBEJIMYCHUEM 4YHCIA CTYJICHTOB, B TOM YHCIIC OOYYAOIIMXCS MO 3a0YHON H
JIUCTAHITMOHHON (popMaM oOydeHHs. DTa 00IEMHUPOBasi TCHACHIHS TPUBOAUT K JTOMTOTHHU-
TETHHOW HArpy3Ke Ha IMpPEIoaBaTeNIbCKHA COCTaB B By3aX. B pesynabpTare mporiece o0yde-
HUSl CTAHOBHUTCS BCE OOJiee CIOKHBIM W MEHEe HaJIeKHBIM: PElICHUE 3a/1a4 OOydeHUs B
BBICIINX Y4eOHBIX 3aBEJICHUSAX TPAJIUIIMOHHBIMHA METOJaMH, BCE Yallle HE JIACT yIOBJIETBO-
PUTEIBHBIX PE3YJABTATOB, T.C. CTPaJacT KadecTBO oOydeHus. HecomMHeHHO, kKauecTBO y4eo-
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HOU paboTHI MpernoaBaTelicii 3aBUCUT OT ydeOHON HAarpy3KH, MPH BO3PACTAHUN HATPY3KH
Ha TPEMoIaBaTeNs KauecTBO ero paboThl cHrkaeTcs. OJJHUM U3 MyTel CHIDKCHHS Harpy3KH
SIBIISICTCST aBTOMATH3aIUs OTACIBHBIX (YHKIMHA MperofaBarens. B kauecTBe CUCTEMBI aB-
Tomaruzarmu Obuta BeIOpaHa SCADA-cucrema, KOTOpasi M MO3BOJIICT Y4ECTh BCE BBIIIIE
MepevrcIIeHHbIe (JaKTOPHI K MPOBEJICHHUIO U MTPOBEPKE JTaOOPaTOPHBIX PaboT.

55. METO/1 TEHEPALIMU ITPOEKTHBIX AJIbTEPHATUB J1J151 CTAPTAIIOB

k.T.H. fo1t. Bexozert 10.C., HAY «XAN», XapbkoB

PaccmarpuBaroTcst poeKThI CO3/IaHMSI HOBOTO OM3Heca. B okimazie paccMoTpeHbl 0coOeH-
HOCTH TE€HEpaImu, (GOpMYITUPOBAHKS U YTOUYHEHHUS MPOSKTHBIX aJBTEPHATHB, Pa3THIAFONIAXCS
0 TIPOJTYKTY TpoekTa. [Ipemiaraercs paccMaTpuBaTh MPOMYKT MPOCKTa KaK PabOTAIOITYIO OM3-
Hec-MOoJieNb. BapraHTs (TIPOSKTHEIC abTePHATHBBI) TEHEPUPYFOTCS C TIOMOIIBI0 TEHETHYECKUX
anroputMoB. Co3/laHue TOMYIISAINH: OFH W3 POIUTENCH BHIOMPACTCS M3 apXETHIIOB OW3HEC-
moneneir MIT, Bropoii pomurens — 13 MPOIYKTOB, HA KOTOPBIX MOXKET OBITh OCHOBaH OW3HEC.
CereKIust OCYIECTBISETCS ¢ TIOMOIIBI0 KBAHTOBO-9KOHOMITIECKOTO aHAITH3a M aHAIN3a MaTpH-
Bl CTEHKXONIEPOB. METO/] TO3BONISET CreHEPHPOBATh MHOXKECTBO JKH3HECITOCOOHBIX TPOEKT-
HBIX aJIETEPHATHB, CPEJIM KOTOPHIX OYIyT BHIOPAHBI TE, KOTOPHIM OY/IET OKa3aHO HaUMEHBINICE
COMPOTHUBIICHHE CO CTOPOHBI BHETITHETO OKPYXKEHHUS TIPOCKTA.

56. PASBPABOTKA CUCTEMbI 'EOMH®OPMAILIMOHHOTI'O MOHUTOPUHI'A
DKOJIOTMYECKOI'O COCTOSIHUS M IIPUPOJHBIX PECYPCOB XAPHLKOBCKOI
OBJIACTH

K.T.H. omt. [Ipoxopos O.B., marucrpant ['mymxo K.B., HAY «XAW», Xapekos

OCHOBHBIMH TIPEAIIOCBUTKAMHU CO3/IaHUSI T€OMH()OPMAIIIOHHOH CHCTEMBI SIBIISIIOTCS: OT-
CYTCTBHE KOHCOJMANPOBAHHOTO XPAHMINIIA OTPACIEBBIX JTAHHBIX O COCTOSHHMHU HCITONB30Ba-
HUSI TIPHPOJTHBIX PECYPCOB M AKOJIOTHUYECKOH CHTYAIlN B PETHOHE; OTCYTCTBHE BO3MOXKHOCTH
TIOJTHOIIEHHOTO ¥ HEMPEPHIBHOTO KOHTPOJIS 332 COOMIOICHHEM TPEAIPHSATUSIMY, YIPEKICHHS-
MH ¥ OpraH3alVsIMH TIPaBHIJI, HOPM, CTaHIAPTOB B PaMKax OMNPEIENEHHBIX ITOTHOMOYHH H
JISHCTBYIOIIEr0 3aKOHOJATENbCTBA; OTCYTCTBUE BO3MOXKHOCTH HPOBENCHHS KOMIUIEKCHOTO
aHaM3a MHPOPMAIUH 1 IPUHATHS PEIeHHH B cepe MPUpOT0OXpaHHON resTensHocTH. Chc-
TeMa MO3BOJIUT aBTOMATU3UPOBATh CIIEIYIOIIHUe 3a1a4n: cOop, oOpaboTka U aHamu3 nHGOpMa-
MM O COCTOSTHHUM TIPUPOIHBIX PECypCoB, ITPOLECCOB MX HCIOJIB30BAaHHS, O KOHTPOJIHHO-
Pa3peINTeNbHON AESTENHHOCTH B chepe KOMIeTeHIMH MUHIIPHPOIB! Y KpauHBI, OpraHu30-
BaTh JIOCTYH K CHCTeMe depe3 web-unTepdeiic, oro0pa3uTh Ha KapTe NPOCTPAHCTBEHHOE pac-
TIOJIOXKEHHE PA3NIMYHBIX OOBEKTOB M CBSI3aHHON ¢ HUMH (hakTorpaduieckoil mH(popManuw,
aQHAIM3UPOBATh HH(POPMAIHIO B paMKaX CHCTEMBI X (JOPMHUPOBATH OTYETEL.

57. PA3PABOTKA CUCTEMBI «MEJ] YKPAUHBI» JUUISI THO®OPMALIMOHHOMN
TMMOAOEPXKHN ITYEJIOBOJIOB

maructpadt Bacunsuenko E.B., HAY «XAWN», XappkoB

[ouTr MONOBMHY YKPAaMHCKOTO MeJa TPOU3BOMST YACTHBIC TACEYHHKH, camasl TIIaBHAS
npo0ieMa KOTOPBIX — COBIT POMYKIUK. VIHTEpEeCHBIM HATPaBICHUEM PA3BHUTHS TTACEKH MOXET
CTaTh OpraHm3aIys HHTepHET Mara3uHa. Bcé Oomnblie ropokaH, He ToBepsis METY B CyliepMapKe-
Tax W HE WMeEsI TIPUBBIYKU TOCEIATh PHIHKH, BBIOMpAET 3TOT KaHal mpuobpererust ména. He-
CMOTpsI Ha Pa3BUTHE MHTEPHET MAra3vHOB M TMOMYJISPHOCTH OTPACITH, KOJMYECTBO CEPBICOB TIO
MPOZIa’Ke TOBAPOB ITYEIIOBOJICTBA B YKparHE MaJio, a CYIIECTBYOIIUE CHCTEMBI UMEFOT CYIIECT-
BEHHBIC HeNOCTaTKu. [IJis pemeHus mpooieMbl cObITa TIPOTYKIMH ITIEJIOBOJICTBA HEOOXOTMa
BUPTYaJTbHASI TOPTOBast TUIOIIA KA, Ha KOTOPOU CMOT'YT B3aHMOJICHCTBOBATh MTOCTABIIUKH TOBA-
POB ITUENOBOJICTBA ¥ TOTpeduTen. [Ipu 3ToM Takas crcreMa JIohKHa 00ecrieunBaTh HH(OpMa-
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[IMOHHYIO TIOJVICPXKKY TONTB30BATENICH B BUJIC CHCTEM PEHTHHIOB M OT3BIBOB VIS TIPOYKIIMH U
TOCTABIIMKOB, COPTHPOBKH H TI0I00pa TOBAPOB IO KpUTepHsaM. Kputepusmu BIOOpa TIPH 3TOM
JIOJDKHEI OBITH THII, IICHA, TIBET, KOHCUCTEHIHSA U BpeMs cOopa. AJITOPHUTM JIOIDKEH 00eCTIeYnBaTh
o100p TOBapOB, HAUOOJIEE COOTBETCTBYIOIIMX BBEJICHHBIM TOJT30BATEIIEM KPHTEPHSIM.

58. MOJIEJINPOBAHME 1 TIPUHSITHUE PEIIEHWIA IIPU YIIPABJIEHUU PE-
T'MOHAJIbHBIMU PECYPCAMU

k.T.H. Jo11. [Ipoxopos O.B., acrmpant Marttomiko A.O., HAY «XAW», XaprkoB

B ycnoBusix pacmvipeHus mpaB TEPPUTOPHATHHBIX OOIIHH, JSTICHTPAIN3ANT O KeTa
W CHCTeMBI MYOJIMYHBIX YCIYT OCOOYIO aKTyaJbHOCTH IPHOOPETAIOT BOMPOCH Pa3paboTKH
3¢ PEKTUBHBIX (HOPM M WHCTPYMEHTAPHUS YIIPABJICHHUS PETHOHATBHBIME pecypcamu. OCHOB-
HBIMHU peIlaeMbIMU 3a/iadaMHy SIBIISIOTCS: ONTHMIBAINS — PacpesielieHIe PECYpCOB C IIENBIO
MaKCHMU3AITH [EHHOCTH TIOPT(des MPOSKTOB Pa3BUTHS PETHOHA; OAJIAHCHPOBKA — JOCTIKE-
HHUE KETaeMOr0 PaBHOBECHS PECYPCOB; CTPATETMYECKOS BHIPABHUBAHWE — TapaHTUPOBAHUE
TOro, 4TO (PMKCUPOBAHHBIN OOBEM PECYPCOB TIPH BEHITIOJHEHWH TPOEKTOB Pa3BHTHUS OyIeT
PacxooBaThCAd B COOTBETCTBHH C JOCTIDKEHHEM CTPaTeTMIecKHX Iellel; IPHOpUTe3amus —
paHXUpPOBaHKE MPOSKTOB MOPT(HEINS Pa3BUTHS TS JOCTKEHUS HAWITYIIIEro OalaHca MEXITY
MOTPEOHOCTSMH B pecypcaXx M WX HaJIMIHEM; aIalTUBHOCTh — CIIOCOOHOCTh THOKOW TOJ-
CTPOKH MO AMHAMUYecKHe ycioBus. Ha ocHOBe pa3paboTaHHBIX METOIOB M MOJeIeil co3/ma-
Ha CHCTEMa TOJUICPKKU MPUHSATHS PENICHUH MPHU YIPABICHUH PETHOHAIBHBIMU PECYPCaMH,
KOTOpasi BKIIIOYAeT CPeZCTBA aBTOMATH3UPOBAHHOIO MTOCTPOCHHS PAIIIOHAILHON CXEMBI pac-
TIpeieIeHNs] PErHOHATIBHBIX PECYPCOB M aHATH3a €€ SKOHOMIUECKOH 3()(hEeKTHBHOCTH.

59. MOJIEJIb ITEHTU®IKALIT MEJJUYHUX O3HAK

Citnixosa O.0., x.T.H. [Touebyr M.B., HTY «XIII», XapkiB

[MinTprMKa MPUHHATTS MEIWYHHUX PIllleHb B CHCTeMi CIMEHHOro JiKapsi OCHOBaHA Ha
CTBOPEHHI Ta BUKOPHUCTAaHHI CTPYKTYpOBaHOI MEANIHOI 1HPOpPMAIIii IPO MaIieHTIB, a TAKOX Ha
MeXaHizMax 00pOOKM MEIIHUX JaHHX 33]UTs BU3HAUCHHS peKOMeHmallid. B momosiai mpose-
JICHO aHai3 ICHYIOYHX 1H()OPMAIIHHIK CHCTEM B MEIWITIHI, 30KpeMa B CIMCHHIN MEUIHHI.
JlocikeHO 0COOJIMBOCTI MOTOKIB MEMYHHX JAHUX B CUCTEMI CIMEHHOI MEIUIIMHH, IO JI0-
3BOJTHJIO TIPOBECTH KJIacH(iKalifo 03HaK JUIS IPUHHSTTS pillleHb Ta BU3HAUUTH 3aCO0H IXHBO-
ro 300py Ta 30epiranus. Po3pobieHo Mozmens ineHTH}IKaIii MEIMIHIX O3HAK Ha OCHOBI Ja-
HUX, 110 30epiraroThcsl B MEIMYHIN KapTIli MaIli€HTa, o Hajae 6a3y s GopMyBaHHS PEKO-
MEHJIAMITHAX MEXaHi3MiB Ta BU3HAYEHHS PY3HKIB PO3BUTKY 3aXBOPIOBAHb.

60. HYPERCONVERGENT INFRASTRUCTURE

PhD Kuchuk N.G., KNU, Kharkiv

In the report is considered transition from the classical partitioned decisions (a cluster,
cloud of servers, computing nodes — a storage network — storage or a cluster of storages) on
decisions hyperconvergent. Components of hyperconvergent infrastructure are considered:
physical resources, such as computational capabilities, storages and networks are brought to-
gether by means of software which allow to control this whole from one source, but not from
different specialized tools; the same nodes are also computing and execute a role of storage;
such infrastructure includes a certain number of servers is easily increased by nodes with a
standard configuration and both on storage volume and on productivity at the same time (in
certain limits and for certain tasks — almost linearly); all tasks and IT services are placed in this
infrastructure, in the virtual machines if necessary (balancing of loading, a node failure, etc.)
migrating between infrastructure nodes practically without service break. Advantages of hyper
convergent infrastructure are profitability and high productivity.
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CEKLIA 3

METOAMU LUBUOKOI TA OOCTOBIPHOI OBPOBKM OAHUX
B KOMITIOTEPHUX CACTEMAX TA MEPEXAX

KepiBauk cekmii: n.1.H. mpod. B.A. Kpacnobaes, XHY, Xapkis
Cexkperap cekii: k.T.H. o1 B.M. Kypuanos, [THTVY, ITonraBa

1. TEXHOJIOI'MH ITOCTPOEHMS CETEM VPN, TIOXO/IbI Y PEILIEHUS

Pomamiko 1.B., Kopx FO.M., Kynenko O.B., [THTY, ITonrasa

B moxmame paccMOTpeHBI COBpEMEHHBIE TEXHOJIOTHH, MO3BOJISIOIINE HCIIONE30BATh
cetn VPN 1y1si CKBO3HOM KOH(MIICHITHATBHON CBS3M Yepe3 CETH CTOPOHHHX KOMIIaHWH, Ha-
npumMep, depe3 MHTeprer mm cern skcrpaner. VPN mpezacrasisier coboit 9acTHYIO CeTh, KO-
TOpast CO3AaETCsI C MTOMOIIBIO TYHHEITNPOBAHHS B ITyOIMIHOI ceTH. TyHHENb ycTpaHseT 6apb-
ep, CBSI3aHHBII C PacCTOSTHUEM, U TIO3BOJISIET YIAIIEHHBIM TOB30BATEISIM TIOTYYaTh JOCTYIT K
CEeTEeBBIM pecypcaM Ha IeHTpalbHOM y3ie. Hambomee pacrnpocrpaHeHHBIMH U BOCTpeOOBaH-
HBIMH, Ha CETOJHSIIHIN JeHb, SBISIOTCA ceth VPN ynanéHHoro nocrymna ayx TUmo: SSL u
IPsec. Texuomorus SSL MoxeT obecnieurBaTh yIaaEHHEIA JTOCTYIT Yepe3 BeO-Opaysep KineH-
Ta (TIpy 3TOM TpUMeHsIeTcst coocTBeHHOoe dpoBanne SSL Opayzepa). [Psec, mpemcrasisio-
it codoit cranmapt IETF, sBnsercs 3ammmEHHpIM TyHHEEM, ()YHKITHOHUPYIOIIAM Ha ypo-
BHe 3 Mozem OS], KOTOpBIit MOXKET 3aIUIIaTh MakeThl [P 1 MpoBepsATh WX MOUTHHHOCTH Me-
KTy paBHOMPaBHBIMHE y3i1amu [Psec. OH MOKeT 00ecieqnTh KOHPHUICHIMAILHOCTE OJiaroaapst
I POBAHMIO, IIEIOCTHOCTH JTAHHBIX, ayTEHTU(UKAIMH U 3aIATE OT IIOBTOPOB.

2. BE3OIACHOCTb PABOTHI KOMMYTALIMOHHBIX YCTPOMCTB HA KA-
HAJIBHOM YPOBHE MOJIEJIBI OSL

Pomamiko 1.B., Kopx FO.M., Momtenko O.B., [THTY, Ilonrasa

B moxmane paccMOTpeHBI BOIPOCH! G€30MacHOCTH, Kacaronecs: KOMMYTaTOpOB JIOKaJIb-
HBIX KOMITBIOTEPHBIX CeTeil. B 4acTHOCTH, NeTaJbHO pacCMOTPEHBI BO3MOXKHBIE YIPO3BI: -
niepenonHenre Tabmimpl MAC-anpecos; -DHCP-ciyduHT;- nocTyn K yaaneHHBIM HacTpOM-
kam. Ha ocHOBaHMM aHaimm3a ys3BUMOCTeil B paboTe KOMMYTAaTOpPOB, JAaHBI NPaKTHIECKHE
PEKOMEH/IAINH 110 OpraHu3aIyy 6e3onacHocTy. JleTansHo paccMorpeH npotokon SSH, ayaur
paboTHI CeTH, a TaK)Ke HaCTPOHKN MOPTOB KOMMYTATOpa.

3. YBEJIMYEHUE [TIPOM3BOJUTEILHOCTH KOMITbIOTEPHBIX CETEI. BUP-
TYAJIbHBIE JIOKAJIBHBIE CETU (VLAN).

Pomamiko 1.B., Kopx FO.M., Byt I'.B., [THTY, ITonrasa

[Ipon3BoUTENEHOCTE CETH SIBISIETCS BXKHBIM (pakTopoM 3((eKTHBHOCTH paboTHI Op-
raamzarmy. OfHON M3 TEXHOIOTHIT MOBBIIIEHNS POM3BOUTEIIFHOCTH CETH SIBIISIETCS pasfe-
JIEHUe KPYITHBIX [IMPOKOBENIATeNIbHBIX ToMeHOB Ha Ooree menkue. Cetn VLAN mo3BosnsroT
aZMIHHCTPATOPY NMPON3BOAUTE CETMEHTAITHIO 10 (QYHKIMSM, IPOSKTHBIM TPYIIIAM HIIN 00JIa-
CTSIM TIPHMEHEHHs, BHE 3aBHCHMOCTH OT ()M3HYECKOTO PaCIHOJIOKEHHUS IONB30BATENS HIIH
ycrpoiictBa. B nokimaze paccMOTpEHBI pa3lIMuHbIC aCleKThl KOH(MUTYpAIWH, YIpPaBJICHUS,
TIO¥ICKa U ycTpaHeHus podireM B ceTsix VLAN u TpaHkoBbIX kaHamax VLAN.

4. IIUOPOBUM CETMEHT BA30BOI CTAHLIII TPAHKIHT'OBOI'O 3B’S13KY 3 IV

k.T.H. noi. Cmonsip B.I'., n.1.H. mpod. Cmrocap B.1., x.1.H. gon. Cmrocaps LI., Xo-
menko P.B., ITHTY, ITonraBa

B momoBizi npescTaBiaeHuii aHal3 CydacHUX CHCTEM TPAaHKiHKOBOTO 3B’sI3Ky Ta 0C00-
JIUBOCTEW iX 3acTOCYBaHHs. Bu3HAa4YeHi OCHOBHI HEIONIKA Ta OOMEKEHHS 3aCTOCYBAaHHS
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TaKUX CHCTEM IIPH eKCIDTyaTamii B Pi3HUX yMOBax. Po3rismaloThess MOMKIIMBICTE Ta 0COOIH-
BOCTI BUKOpHUCTaHHS IudpoBoro miarpamoyrBopenHs (LI/1Y) B 6a30BuX CTaHIlisSX TpaHKiH-
roBoro 3B’s3Ky. [IpoBenenuii aHami3 yMoB Ta oOMekeHs Ipu BUKopuctauHi LY s pos-
TOPTaHHS MepeXi TPaHKIHIOBOTO 3B’ 3Ky 3arallbHO/ep KaBHOro 3HaueHHs. [IpoananizoBaHi
CydJacHI cXeMO-TexHiuHi pimenHs peanmizamii L[J[Y, Bu3HaueHi mpiopuTeTHI HampsMmu ix
BHKOpHUCcTaHHA. [IpoBelieHa OIiHKa CydacHOI eJIeMEHTHOI 0a3u Ta BU3HAYCHUI Opi€HTOBHUMN
o0csT 00YMCIICHB IS pealti3allii 3aIpoIOHOBAHNX METO/TIB 0OPOOKH CUTHAIIB.

5. METOJMU VITPABJIIHHA YEPTAMU HA MAPIIPYTU3ATOPAX

K.T.H. joi. PBauoBa H.B., crynenTka Komaiiropa O.B., [THTY, [Tonrasa

CydacHi TeneKoMyHiKamiifHi Mepexi moBuHHI marpumysatu QoS. OmHuM i3 3aco0iB 3a-
Oe3redeHHs mapaMeTpiB SKOCTi 0OCIYTOBYBAaHHS € HANAMITYBAHHS Yepr HA MEPEKHUX By3JIax.
B pobori mpoBeeHo aHai3 iCHYIOUHX METO/IB 00CITyrOByBaHHS Yepr, [0 BUKOPHCTOBYIOTHCS
Ha MapHIpyTH3aTopax. Bu3HaueHo ix mepeBary Ta HEJONIKH NMPU POOOTI y Pi3HHUX THIIAX Me-
pex. 3a pe3yabTaTaMH aHAIITHYHOTO Ta IMITAIiifHOrO MOJICTTIOBAaHHS 3aIPOITOHOBAHO KOMOi-
HaIlifo aJIrOpPUTMIB OOCIYTrOBYBAaHHS Uepr, sSKa MOXKe OyTH BHKOPHCTaHA ITiJ{ 9aC CHCTEMHOI'O
aZMIHICTPYBaHHS Ta HAJAIITYBaHHS O0JIaTHAHHSI MEPEX 13 CKIIaITHOIO TOIIONOTI€T0.

6. THE ARCHITECTURE OF SOFT-DEFINED NETWORK

K.T.H. joi. PBauoBa H.B., crynent Kacconry Axypciy, [IHTY, [Tontasa

The paper analyzes the disadvantages of architecture of the modern telecommunications
networks. The most significant difference between SDN and traditional network architecture is
that the former decouples the control and data planes, employing a specialized protocol for the
control data exchange between the two planes (i.e. OpenFlow protocol). We present the key
building blocks of an SDN infrastructure using a bottom-up, layered approach. We provide an
in-depth analysis of the hardware infrastructure, southbound and northbound APIs, network
virtualization layers, network operating systems (SDN controllers), network programming
languages, and network applications. In an effort to anticipate the future evolution of this new
paradigm, we discuss the main ongoing research efforts and challenges of SDN. In particular,
we address the design of switches and control platforms — with a focus on aspects such as
resiliency, scalability, performance, security and dependability — as well as new opportunities
for carrier transport networks and cloud providers.

7. TIPOI'PAMHI 3ACOBU JIJISI MOAEJTFOBAHHS NGN MEPEX

K.T.H. joil. PBauoBa H.B., crynent [1aBmiuenko B.A., [THTY, [lonrasa

B momoBini mpoBeneHO aHaimi3 0coONMBOCTEH EKCIIEpHMEHTANBHUX JOCHTiKeHb Next
Generation Networks. Po3ristHyTi TporpamHi 3aco0H, 110 BUKOPUCTOBYIOTHCS IS IMiTaIliiHO-
ro MozemoBanHs NGN mepesx. BusHaueHo, 1110 B SIKOCTi CepeIOBHINA JUIsl CTBOPSHHS eKCIIe-
PHUMEHTAJIBHUX MEPEeX, IO TPAIOITH i3 mporokosiom OpenFlow JOLiNEHO BUKOPHCTOBYBATH
Mininet. 3a3Ha4eHe cepeIOBUIIE JTO3BONISE iMITYBaTH podoTy SDN Mepex i3 CKIIaIHOI0 TOTIOo-
JIOTi€10, TIPOBOJIUTH EKCIIEPUMEHTAIBHI JTOCIIIXKEHHS pOOOTH MEPEKHHX JIOJATKIB. 3amporio-
HOBAHO MPUKIIAJ pearizarli cermeHTy Mepeki NGN B cepemoBuii Mininet.

8. METOJU YACTOTHOI'O ITTAHYBAHHS CTUIBHMKOBUX MEPEX CTAH-
JAPTY LTE

K.T.H. 1ou. PeagoBa H.B., crynent Tpuryoenko O.C., [IHTY, IlonraBa

B poGoti mpoanani3oBaHO OCOOIMBOCTI BIPOBAHKEHHS CTAHIAPTY CTUTBHUKOBOI'O
3B’ 53Ky derBeproro rnokoiiHas LTE. BusHaueno, 1o mis yac mraHyBaHHS Mepex HeoOXiTHO
BH3HAYHUTHCH 13 METOIOM YacTOTHOIO TUTaHyBaHHS, SIKMH € HalHOUThII npuitHsTHIM. [IpoBene-
HO aHAJIITHYHE TOPIBHAHHS iCHYIOUNX METOAIB YacTOTHOro ruanyBaHHs Mepexx LTE. BuzHa-

58



Mpobnemu iHbopmaTU3alii : YeTBepTa MidkHapoAHa HayKoBO-TEeXHiYHa KOHbepeHLis

4eHo ocoOyMBOCTI B3aemoii 6a3oBux cranmiil st crangapty LTE. O6rpyHToBano HeobOXin-
HiCTh KOMIUICKCHOTO ITiIXOTy 10 YaCTOTHOT'O IUIAHYBaHHS. 3aIpOIIOHOBAHO CYMiCHE 3aCTOCY-
BaHHS METO/y M'SIKOT'O TOBTOPHOI'O BUKOPUCTAHHSI YaCTOT CYMICHO i3 P&KMMOM KOOPIMHOBA-
HOT 00pOOKM IS TTi ABUIIIEHHS POITyCKHOI 31aTHOCTi Mepeski LTE.

9. METO/IY [IPOCYBAHHSI CAWTIB B PIBHUX ITOIIYKOBHX CUCTEMAX

k.1.1. gou. Cokon I'.B., [Tucanxka P.1., [THTY, ITonrasa

B nam gac 1o mepesxi InTepHeT miakmodaeThest Bee OUTBIIIE KOPHUCTYBAiB, a KUIBKICTh
Be0-calfTiB CTPIMKO 30LTBIIYETHCS, BCE BUPA3HIIIe MPOCTEKYETHCS 3pOCTaHHS ITOIMTY Ha Moc-
JIYTH TIPOCYBaHHS calTiB. BiJ OIIyKoBOro mpocyBaHHs caifTiB Ta [HTepHET-pexiIaMu B IiT0-
My 3aJIeKUTh KUTBKICTH BiJIBiyBadiB, TOOTO MOTeHMiHNX KiieHTIB. [lociyroro mpocyBaHHS
caliTy KOPHUCTYEThCS 6arato KIIEHTIB, TOMY 3aj[ada NMPOCYBAaHHS CaiiTy Ta 30LIbIIEHHS Horo
PENTHHTY € aKTyaJIbHOI0. B po6oTi pOo3riIstHyTO METOAN MPOCYBAHHS CaiiTiB B Mepexxi IHTepHeT
Ta HaJaHi peKOMEH a1 o0 BUOOPY ONTHMATIBHOIO METOJTY JIJIs 30UTHINCHHS MOITYJISIPHOCTI
Ta peUTHUHTY cailTy.

10. IHTEPHET PECYPC ATEHTCTBA TBOPUYOI MAVICTEPHOCTI

k.1.1. gou. Cokon I'.B., Jlemenko O.B., [THTY, ITonrasa

Ha croromHimmHii neHp, B enoxy iHpopMariiHuX TeXHONOTIH, KoIu Mepexa IHTepHer €
HEBIJ EMHIM 1HCTPYMEHTOM 3aIydeHHS KJI€HTIB, yCi KOMIaHil, a TaKOXX OUIBIIICTH NpUBaT-
HUX 0Ci0 MaroTh BlacHi caiitu. Ha qanuii MOMEHT icHye Ge3ITid Crioco0iB CTBOPEHHS BIACHOTO
Beb-pecypcy sIK 3a JIOIOMOTOK Pi3HHX O€3KOLITOBHHX KOHCTPYKTOPIB, Tak i 3a JIOMOMOIO
(axiBIliB B ramy3i BeO-porpaMmyBaHHs. ToMy po3pobOka [HTepHET pecypcy areHTcTBa TBOPYOi
MaiicTepHocTi Ha wiardopmi Wordpress € JOCUTh aKTyalTbHOO 3a1a4eto. B po0oTi po3risHy-
TO PO3pOOKa CTPYKTYPH CalTiB, opopMIIeHHS (BeO-aM3aiiH) caifTy, KOIUHT (TIporpaMyBaHHs),
TECTYBaHHs, IPOCYBAaHHS Ta IOANbIIA ITiATPUMKa 1 OHOBIIEHHS. B poborti po3pobneno Iarep-
HET pecypc areHTcTBa TBOpYOi MaiicrepHOCTi Ha matdopmi Wordpress.

11. IHTEPHET PECYPC JJ151 OPT AHI3ALIIi TA ITPOBEJIEHHSI KOH®EPEHLIIA

k.1.1. gou. Cokon I'.B., ®ecenxo B.C., ITHTY, Ilonrasa

InpoxomyHiKaniiHi TexHOMOTIT HAOYBarOTH Bce OIIBIIOI aKTyaJbHOCTI Ta BIUIMBAIOTH HA
CYCIUTBHUI PO3BUTOK, MPOIECH iHPOpMATH3AIil 3a4ilatoTh BCI cepr MiSUTBHOCTI JIFOIWHH.
EBomrortist cepu iHpopMaIitHAX TEXHOJOTIH € YNHHUKOM, 110 BIDTMBAE HA 3MiHH B €KOHOMi-
11, IOJITHI, KyJBTYpi Ta OCBITL. Y IMX yMOBaX iH(OpMALis CTa€ OIHUM 3 OCHOBHHX CTpaTe-
TYHUX pecypciB, a iHpOpMaMiifHi TEXHONOTIT - IHCTPYMEHTOM, 3a JOMOMOTOI0 SIKOTO IIeH pe-
CYpPC BHKOPHCTOBYEThCS. KOXKeH CTPYKTYpHHMI MiPO3/iT BUIOI0 HABYATEHOIO 3aKJIay Mpa-
rae OyTM KOHKYPEHTOCHPOMOXKHHM, BIKPUTHM, MaTH NPHBAOIMBHH iMIK Ta e(pEeKTHBHY
cucTeMy poOoTH 3 iHhopMAaITi€ro I 3a0e3MeUeHHS BHYTPINIHIX TOTped Ta HajaaHHS HeOOXi-
HUX BioMocreit rpomasicekocTi. ToMmy po3poOka [HTepHeT pecypcy Juist opraHizaiiii Ta IpoBe-
JIeHHsT KOH(EePEHIIiH € aKTyaIbHIM 3aBJIaHHSM.

12. MOAETIOBAHHS EHEPT'OCIIOXKMBAHHS TEIUIOIO TA XOJIOAHOI'O
PECYPCHUX ITYJIIB IAAS-XMAPU

K.T.H. C.H.c. [TonowoBnwmii FO.J1., [THTY; BopousHckkuii B.C., ITKHIl ITHTY, [TonTaBa

PosristHyTO mporiecH 00CITyroByBaHHS 3asBOK Ha MOCIYTY «iH(pPACTPYKTypa SIK CepBicy
(IaaS) B TpbOXpiBHEBIH apXiTEKTypi 3 TapsSUNM, TEIUIMM Ta XOIOJHUM ITylnaMH cepsepiB. [lo-
OyZIoBaHO MOl 0OCITYyrOBYBaHHS 3asBOK B TEIUIOMY Ta XOJOJHOMY ITyJlaX 3 BpaXyBaHHIM
3aTPUMOK Ha BipTyami3allifo pecypciB. Ha OCHOBI TOKa3HUKIB €HEPrOCIIOKHBAHHS OKPEMUX
CTaHIB CHCTEMH BH3HAUCHO €Hepro3aTpaTy Ha OOCIYTOBYBaHHS 3asBOK B TETUIOMY Ta XOJIOA-
HOMY ITyJIax CepBepiB.
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13. CHUEHAPIT ABTOMATU3ALI CTBOPEHHSI I BEPUDIKALIIT BIBJIIOI PADIY-
HUX OIMCIB

K.T.H. C.H.C. [TonowoBnwmii }O.J1., [Ipoxan B.1, ITHTY, [TonTaBa

Po3riisiHyTO iCHYIOUI CTaHIAPTH CKIIAJ[aHHS Ta HAMCAHHS Ol0iorpadiyHuX OMHCIB, 5K
HarioHameHuX (JJCTY I'OCT 7.1:2006, TOCT 7.1-84), Tak i mixkaapoaaux (ISBD, BibTeX),
X 0COOJMBOCTI Ta OCHOBHI BIIACTHBOCTI. BujineHi ocHOBHI QyHKIIIT 0i0miorpadidHoro onucy
(imentudikyroua, iHpopmariiina, monrykosa). [IpoanaizoBaHO CydacHi aJrOpPHTMH Ta CIIEHA-
pii CHHTAKCHYHOTO aHali3y, 3 METOI0 MOOYIOBU CHCTEMH JUIs po300py IpaMaTHIHOI CTPYKTY-
pu. BpaxoBaHi OCHOBHI acIeKTH BHKOPHCTAHHS Pi3HHX CTPYKTYp Ta (opMaTiB JaHHX, TAKIX
sk JSON, XML ta CSV.

14. MYJIbTUJIEPEBOBUIHI KOMYHIKALIMHI MEPEXI THUITY «IBIMKOBA
IMTABYTUHA»

k.T.H. goi1. TuprumHikoB O.1., Censko B.B., botsin O.O., [THTY, [onraBa

VY 1omnoBii pO3MISHYTI CTPYKTYPHO-TOIOJIOTIYHI BIACTHBOCTI KOMYHIKAIIIHHAX Mepe
(KM) mynsrrnponecoprnx komir orepaux cucreM (MITKC) Ha ocHOBI MyITBTHIEPEBOBHIHIX
(lepeBOBHIHO-TOPOINATBHIUX) CTPYKTYP THILY «IBIHKOBa IMaByTHHa». JlaHi CTPyKTYpH YTBO-
PIOIOTHCS 00’ €THAHHSAM JIEKUTBKOX JIBIHKOBHX J€peB TOPOiJAIFHUMH 3B’sI3KaMHU Ha KOXKHOMY
sipyci, peryiaspaicts KM 3a0e3nedyeTsest 4epryBaHHsIM BHYTPIITHBOSIPYCHHX 3B’ sI3KiB. 3arpo-
TIOHOBAaHO AaHATITHYHI BUPA3W UL PO3PAaXyHKY METpHK Ta rmokasHukiB KM BkazaHoOro THILy,
MIPOAHAJII30BAHO MOYKIIMBOCTI 1X MaciiTaOyBaHHs. [lokazaHo, 110, IOPIBHSHO 3 Tpa WLl HHIMHA
PEIITIACTO-TOPOITATBHIMI MEpeXaMH TOI caMoi PO3MIPHOCTI, «IBiifkoBa MaByTHHAY 3a0e3-
TIedye CYTTEBE 3MEHIICHHS MaKCHMaJIbHOrO JiaMeTpa Ta, OAHOYACHO, 30UIBIICHHS [MUPUHU
Oicexmii, mpraoMy 3i 30UMbIeHHsM po3Mipy KM 30imbnryeThest i «BUrpam» y 3Ha9eHHSIX
BKA3aHUX MeTPUK. TaKkuM YHHOM, 3aIIpOIIOHOBAHA TOIOJIOTISI MOXe OYTH e(heKTHBHO 3aCTOCO-
BaHa 1t noOynoBr KM Benmmkux BijmoBoctiiikmx MITKC.

15. AHAJIM3 1IYMOB JWCKPETHU3ALIMU M1 KBAHTOBAHUA LHW®POBOI'O
JEMOJYJISITOPA

k.T.H. pou. Hukynun H.B., ITHTY, IlonraBa

[IpoBomuTCst aHANN3 aNrOMETPUYECKONW OIMIMOKH ,00yCITOBIICHHOH 3aMEHON HHTETpaib-
HOU CBEPTKH aHATOTrOBOr0 (PHIIETPA-TIPTOTUIA HA TUCKPETHYIO CBEPTKY IIH(POBOro GUIBTpA.
JlaeTcs olieHka 1mryMaM KBaHTOBAHMSI: KBAHTOBAHUSI BXOJJHOTO CUTHAJIA MO YPOBHSM, KBaHTO-
BaHUs KO3()(OUITMEHTOB UMITYJILCHON XapaKTEPUCTUKH, OKPYTIICHUS PE3yJIbTaToB apedMeTH-
YEeCKUX OTePaIdii TP MPSIMOH peaTH3aIiii HepeKYpCHBHOTO IH(ppoBoro GpribTpa. B pe3yib-
TaTe MPOBEIEHHOTO aHAIN3a MOYYeHO BhIpAKEHHE , KAaTOpOEe ONpeJeNIieT 3aBUCUMOCTh JIHC-
MEePCUU IIIyMa KBAaHTOBAHUS HE TOJBKO OT YPOBHSI KBAHTOBAHUSI ,HO TAKXKe IIara JUCKpeTH3a-
UH 1 0a3bl MHAPOKOIOIIOCHOTO CHT'HAJIA TTAPAIETLHOM CTPYKTYPBHI.

16. PACYET U CPABHUTEJIbHBINA AHAJIA3 TTPOM3BOAUTE/IIBHOCTA KOM-
[TILIOTEPHOM CUCTEMBI OBPABOTKH LIEJIOYMCIIEHHBIX JTAHHBIX B CUCTEME
OCTATOYHBIX KJTACCOB

accuct. S0 A.C., k.Bificbk.H. o1 MapteiHeHko A.M., k.T.H. mou. Kypuanos B.H.
ITHTY, IlonraBa

B noxmane npoBeneH aHaM3 TPOM3BOANTENFHOCTH KOMIBIOTEPHOM CHCTEMBI 00paboTKH
nenouncneHssix JaHHbX (KCOL), GyHKIMOHUPYFOMIeH B MO3UIIMOHHON CUCTEME CUHCIICHUS
(TICC) u cucreme ocratounsix kinaccoB (COK), mist KOHKpETHOH PaKTUYECKOM 3a/1a4H, B KOTO-
PYIO BXOZAIT Kak apru(pMeTHIecKue Onepary, Tak ¥ ONepaliy CpaBHEHUs. Belio paccMoTpeHo
3a/1aqy MapIIpyTH3aIHH, CyTh KOTOPOH COCTOHT B ONPEASIECHNH KpaTJaiIell JTIMHBI ITyTH MeK-
Ty JTF000# apoii aOOHEHTOB KOMITHIOTEPHOM CETH. TIPEJICTABICHHO! B BHIC HEOPHEHTHPOBAHHO-
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ro rpada (3a1aua perraercs MaTpHYHbIM MeToroM Jlazapesa). Pe3ysbTaTsl pacuera M CpaBHHTE-
JIBHOTO QHAJIM3a TIPOM3BOIUTEILHOCTH PEIIEHHSI 33]1aUH C IIeJI0YncieHHbpIME JanHbvME B [ICC u
COK mnokazanm cnemyromniee: /Ui OqHOOAWTOBOH, BYX0aiTOBOH, TpexOalTOBOMH, YeThIpexOaii-
TOBOI W BOCKMHUOQWTOBOM JUTHH Pa3psyTHBIX CETOK 00padaThiBaeMbIX MarmiHHBIX criop KCOLJT,
B 3aBHICHMOCTH OT KoltmdecTBa y3ioB cetd, pumeHeHnst COK, coorBeTcTBeHHO, B 1,5; 2,5; 3,5;
4,5 u 8,5 pa3 apdexrunee no npoussomurenbHOcTH KCOL, wem mBordnast [ICC. Pesymbrars
aHa/M3a MPOBEIEHHBIX PACUYETOB IMOKA3AIM, YTO C YBEJIMYCHMEM JUTHHBI PaspsIIHOW CETKH
KCOI/, uro xapakTepHO yIsi COBPEMEHHON TEHICHIIMH Pa3BUTHsI KOMITHIOTEPHBIX CHCTEM H
CpencTB 00pabOTKK OONBIMX MACCHBOB MH()OPMAIMH B PEATLHOM BPEMEHH, d()PEeKTHBHOCTH
ucronb3oBarust COK yist TIOBBIIEHKS TIPOU3BOANTEIHHOCTH 00pabOTKH JIAHHBIX BO3PACTAET.

17. CHHXPOHIBAILII HA MEPEXXAX SDH YKPATHU

cr. BukiL. Jismescekuii B.I'., [THTY, [Tonrasa

CrpiMKHif pO3BUTOK IM(POBUX CHCTEM KOMYTaIlii 1 3aco0iB mepenmadi iHpopMariii, Brpo-
BaDKeHHsI TexHonorii SDH mpr3Berno 10 3HAYHOTO 3pOCTaHHS POJi CHCTEM CHHXPOHI3allii Ha
Mepeskax TeleKoMyHikamii Ykpaiau. Jlanuii JOKyMeHT MICTHTH OCHOBHI BiJIOMOCTI IPO TaKTOBY
MEpEeKEBY CHHXPOHI3aIi0. Y CHHXPOHHHX MepeXax 3arajlbHOro KOPHUCTYBAaHHS BUKOPHCTOBY-
€TBCS iEpapXist 3a/1al09HMX T€HePaTopiB, B SIKii CHTHAJT KOXKHOIO TeHepaTopa CHHXPOHIZYETHCS 3a
3pa3KoM CHUTHAITy BEPXHBOTO PIiBHS, IIO Ma€ OLTBII BHCOKY TOYHICTB. lepapXist CHHXpOHI3awil
IDKepel - IIe Meperka, 0 CKIIAAaeThCs 3 AEKUTBKOX IIapiB TeHepaTopiB, SIKi HA3UBAIOTHCS TAKOXK
crpatyM-TaiiMepamu (Bif stratum - map). Mepeska CHHXpOHI3aIlii MiCTUTh OJIMH T€HepaTop PiBHSI
Stratum 1 1 kiIbka TeHepaTopiB OLTBII HU3BKUX PIBHIB, Bi Stratum 2 o Stratum 4. ['enepatopn
KOKHOTO ITIapy MTOBHHHI 33JOBOJBHSTH CTaHJAPTHAM BUMOTaM JI0 TOYHOCTI 9acToTu. B Yxpaini
JDKEpesioM CHHXPOHI3amii IS MepeXK OrepaTopiB 3B'SI3KY € TIEPBUHHI €TAIOHHI TeHEPaTOpH, IO
BXOJIAITH B cHcTeMy TakToBoi MepexkeBoi cuHxpoHizamii (TMC) ITAT «Yxkprenexkom». Binomui Ta
KOPIIOpAaTHBHI Mepeski 3B3Ky MOXKyTh KoprucryBatucs sk I1EI" «YkpTenekom», Tak 1 BCTaHOB-
moary BiacHi [1EI" (B pasi cnermigamx ocoOamBocTel Mepeski).

18. BIUITMB IIOPAJKY ®UIbTPIB BIHEPA HA TIOMWIIKY IIEPEABAYEHHS
JUI1 HECTALIOHAPHIX BUITAJKOBUX ITPOLIECIB

cr. BuKi. Kopx FO.M., ITy3s J1.0., [THTY, ITonraBa

JIns OmiHKW 3HAaYeHb BHITAJIKOBHX HECTAI[IOHAPHUX IPOLECIB 3aCTOCOBYIOTHCS JiHIHHI
¢ineTpy TIepenbaveHHs, SKi B OINBIIOCTI BHIAIKIB BUKOHYIOTHCS SIK PEKYpPCHBHI (IIBTpH
Kaymana. [pu ix 3acrocyBaHHI, pO3B'SI3KOM BiJITOBIZTHOI CHCTEMH PiBHSHb, PEali30BYIOTHCS
TIOCIIiTOBHI aITOPHTMH B peajbHOMY MaciuTabi gacy.3anady JIiHiHHOI TOCTiZOBHOI (iTsTpamii
TI0 KPUTEPII0 MiHIMyMY JHCTIEpCii MOMIIIKH Nepe10adeH s UTsl CTaIliOHApHUX TIPOIECIB MOXK-
Ha po3B'I3aTH He peKypcHBHHUM (inbTpoMm Binepa, umit anropuT™ BUMarae 3HaYHO MEHINHH
o0csr oburcnens. MoxHa 1okas3aTH, 1o npu aganranii GpureTpy Binepa o mBHIKoCTI 3MiHK
JcHepcii BUIaKOBOrO MPOLECY 3a ITOPSIIKOM BaroBOI'O BEKTOPY BTPATH TOYHOCTI — cepen-
HBOKBAJIPATUIHOI IOMIJIKH ITepei0aueHHs Ge He TIEPEBHIIYIOTh OJMHHUIIb BiJJCOTKA.

19. CYUACHI METOU 3AXUCTY INEPENABAHHS JAHNX 1O MEPEXI, TA
PO3POBKA ITPOT'PAMHOI CUCTEMU IIINOPYBAHHS TIOBIJJOMJIEHD

k.T.H. pou. [errsprosa JL.M., 'natenko [.A., ITHTVY, ITonrasa

Ha cporommHi B iHdopMmariiitHOMy IpocTopi IMIBIHAKAME TEMIIAMH BIIPOBADKYIOTHCS HOBITHI
JIOCSITHEHHSI KOMITTOTEPHUX 1 TENeKOMYHIKAIifHNX TEXHOJOTiH y (iHaHCOBIH, MPOMHCIIOBIH,
TOpTiBeNEHil i cormiambHii cdepax. X BIPOBAIKEHHS Ta aKTHBHE BUKOPHCTAHHS iCTOTHO Till-
BUIIWJIA BPa3JMBICTh iH(OpMAIIii, 0 IMPKYIIOE€ B Cy4acHHMX iH(pOpMamiiHO-TEeIeKOMYyHiKa-
mifanx cucremax. Cepel 3araibHOI KUTBKOCTI METOMIB 3aXHCTY JaHUX BiJl HECAHKIIIOHOBAHOT O
BTPYJaHHS OCOOJIMBE MiCIle 3aiiMalOTh METOW IHM(PYBAHHS, SIKI HA ChOTOIHIIIHII JIEHb TapaH-
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TYIOTb NPAKTUYHO aOCONFOTHUI 3aXUCT JAHHX, aJle 3aBKIM 3AIUIIAEThCS TpodiieMa HaiiiHOCTI
ix peasnizanii. OTHIM 3 HalpsIMIB 3aXHCTY B 1HPOPMALIHHIX cHCTeMax € KpurrorpadiaHumii 3a-
XHUCT iH(opMarii, o nepeadavyae BUKOPHCTAHHS MaTEMaTHYHUX METOJIIB IIepEeTBOPEHHS iH(Op-
Mallii 3a JTOIMOMOroro M pyBaHHs, BUPOOIEHHS IMITOBCTaBKH ab0 IH(POBOro IiUTHCY TOIIO.
Kpurrrorpadivamii 3axucT Moke 37iliCHIOBaTHCS B TIpOIIec TepeaaBaHHs iHhopMarlii kKaHaTamMu
3B’SI3KY Ta IiJ] Jac ii OrparfoBaHHs Ha POOOYNX CTaHIIISX 1 cepBepax.

20. KOMIUIEKCHE 3ABE3IIEYEHHS 3AXUILEHOCTI I CTIMKOCTI KPUTHYHO
BAXJIMBUX IHOOPMALIIHMX CUCTEM

k.T.H. goi1. errsaprosa JLM., [THTY, [Tonrasa; bynankina A.O., CHY, CeBepomoHebk

3rifiHO 3 JOKTpUHAMU iHPOpMAIiitHOI Oe3NeKn 0araThoxX JIEepiKaB ONHIEI0 3 CKIIAJIOBHX
CHCTEM 3axXHCTy iHpOpMAIIii € 3aXUCT KPUTHIHO BXKIMBHX iHPOPMAIiHHUX CHCTEM Ta aBTO-
MaTH30BaHUX CHCTEM OOpOOKM DaHHMX Aep/KaBHHX YCTAHOB Ta IiIMPHEMCTB/OpraHi3aIlii Bix
3arpo3 HeCaHKIIOHOBAHOT'O IOCTYITY A0 iH(opMarii Ta XakepChKHX aTak i, BIAMOBIIHO, METOI0
CTBOPEHHS Ha[IIHUX 3ac00iB MPOTHIIi «3IaMy» cHCTeM iHdopmMamiifHoi Ge3nekn € 3abe3me-
YeHHs 3aXMIIEeHOCTI 1 crilikocTi QyHKkionyBanHs KBIC (kpuTH4HO BaXkIMBHX iH(OpMAii-
HUX CHCTEM), TOOTO 3/[aTHICTh CHCTEMH BHKOHYBaTH CBOI IiJIbOBI (YHKINi NMpH HasBHOCTI
atak. JlocniHkeHHs 3 KOMIUIEKCHOT O 3a0e3MeUeHHsT 3aXUIIEHOCTI 1 CTIHKOCTI ()YHKIIIOHYBaHHS
KBIC B ymoBax cnpo6 3mamy 3axucry IC o0'erHani B HOHATTS «iH(OPMAIIHHOI )KUBYIOCTI»
(Information Survivability). Bubip nporpaMHo-anapaTHOro 3a0e3mnedeHHs 3aXHCTy Ta po3po0-
ka cucreM Ib IpyHTyeThCS Ha pe3yibTaTax aHaji3y, IO BPaXxOBYE BPa3IMBOCTI, PH3UKH Ta
MOTEHITIHI a00 HasBHI 3arpo3u Ib 3 ypaxyBaHHSIM €KOHOMIYHOI OIIHKH BiJIITOBITHOCTI CITiB-
BiJTHOIIEHHSI BUTPAT Ha CTBOPEHHS KOHTP3aXOiB 3HIKEHHS PU3HKIB 0 MOXKIUBHX 30UTKIB
KOMIIaHii BiJl 'MOBIpHHX 1HITUJICHTIB 3 BTPATOIO 200 MONIKO/HKEHHSAM 1H(OpMAITii.

21. CONCEPTION OF GLOBAL CLOUD OPERATING SYSTEM

asistent Zamkovets 1. V., asistent Chernytska .O., PNTU, Poltava

The problems of effective resources distribution are important in parallel cloud
computing because of these demands in time and memory resources and because of possible
asynchronous subtasks, which are processed within one main task and required time-flexible
resources distribution.Now the main responsibility of numeric resources control and
monitoring lay on measured services of cloud systems. Cloud systems can use these services
for inner resources optimization and distribution.It is proposed to create a system of control
and distribution of resources, regardless of the particular cloud system or technology. Its task is
to monitor all existing cloud systems and the distribution of resources between user
tasks.Conceptually it is similar to the operation systems on local computers, but in scale of the
internet.Such Web Operation System will consist of separated agent modules for measurement,
monitoring, analyze and resource distribution. This Web Operation System will also have it’s
own API for communication with user tasks.

22. PEAJIIBALIIS HAJIPEJIEIBCHKOT'O PO3PI3HEHHSI CUTHAJIIB TDMA B TIE-
PCITEKTMBHIX BOCII

K.T.H. goi1. Cirocaps L1, n.1.H. ipod. Cmrocap B.1., Arronio X.JIL., [THTY, ITonrasa

Konrieriist HacTymHoro mokoimiHas onTraHoro goctymy (Next Generation Optical Access,
NGOA) nepenbadae gacoe mynsraniekcyBants (Time Division Multiplexing, TDM) na piBHi
40G TDM-PON abo pi3ni koMmOiHarii TexXHOMOriH B TibpuaHnx Mepexax (Hampukitax: WDM-
TDM-PON), B T. 4. 3 MHOXUHHIM j1ocTyrioM (TDMA). B poboti po3risiHyTHiT anbTepHaTHBHHIL
Tixiy moxo 3acrocyBands TDM(A) B BomokoHHO-onTdHUX cucteMax nepemadi (BOCII). Bin
CIMPAETHCS HA PeaTi3allifo HAJIPENEIBCBKOrO PO3PI3HEHHST CHTHANIB, IO JO3BOJISE ITiIBAIIUTH
nporryckHy 3natHicth BOCIL. Cunre3oBani npouenypu mmgposoi oopodku curHamis (LIOC)
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OpIEHTOBaHI SIK Ha YKOPCTKY CHHXPOHI3AIIiI0 KaHAJIB, TaK ¥ HAa aCHHXPOHHHI PEXIM, IO € CYT-
TEBUM JUTs 3a0€3MEUCHHS TMHAMIYHOTO PO3IOLTY KaHAIIB KOPHCTYBayaM B TiOPHIHHX Mepe-
*kax. 3anporionosaHi BapiaaTu LIOC mist PAM- 1 QAM-Monyrnsiii 3a0e3neuyroTh BIPOBaHKEH-
HSI KOHBEPI'€HTHHUX DIIlIeHb «Pajio IMOBEepX ONTHKI». Bu3HaweHi ocobmmBocTi 00podku iH(Op-
MAIIIIHOTO MaKeTy, IO CKIAaeThCs 3 TIEPEKPUTHX Y Yaci pamioiMimyiibseiB. [Ipu oMy, 3ampo-
TIOHOBAHI OCHOBHI CXEMO-TEXHIYHI PIIlICHHSI, 10 BiMOBINat0Th ineHThdikarii NG-PON2.

23. CUCTEMM 3B’53KY 5-I'0 TIOKOJIIHHST HA OCHOBI TEXHOJIOT Tt MASSIVE
MIMO

k.T.H. goi. Cirocaps LI, n.1.H. ipod. Cirocap B.1., Tapacenko B.B., ITHTY, ITonrasa

CyJacHMH MiJIXi 10 PO3BUTKY CHCTEM MOOLTBHOTO 3B’S13Ky S5-ro mokomiHHA (5G) me-
pendadae HasSBHICTH TaKUX OA30BHX CEPBICIB, SK: HaANIMPOKOCMYTrOBHiI MOOITHEHMII 3B’ 30K
(Extreme Mobile Broadband, xMBB), macuBHuMii MibkmammHHMH 38”5130k (Massive Machine-
Type Communications, mMTC) i majHamiiiawmii MixkmammHAHK 3B°s30K (Ultra-reliable MTC,
uMTC). Lle BUCYBa€ TOCHTH CYMEePEWINBI BUMOTH JI0 TIapameTpiB Mepex 5G. Jlanwmii acnekr, i
niepexin cucreM 5G y MUTIMETPOBHIA JTiarta30H OOYMOBITIOE HEOOXITHICTh 3a0e3NedeHHs pe-
KHUMiB TipocTropoBoro koxyBanus (Multiple Input Multiple Output, MIMO). locuts nepcrex-
THBHUM B I[bOMY BiJHOIIEHHI € BIpoBa/LkeHHs TexHomorii Massive MIMO. Bona no3Bomsie
e(eKTHBHO BUPINTyBaTH NMPOOJIEMH eHEeproCcIIOKUBAaHHS, TIOBHOCTIPSIMOBAHOTO Pajlio3B’ 3Ky Ta
iaTepdepentii. B pobori mpoBemeHmit anHami3 BIACTHBOCTEH CXEMO-TEXHIYHHX pillIeHb
Massive MIMO, crienndixu erarmiB 1u¢ppoBoi 0OpOOKH CHTHATIB i po3poOieHi Ipormo3umil
OO 11 MPaKTUYHOI'0 3aCTOCYBaHHSL.

24. CTPYKTYPA IIPUMIMAJIBHOI'O CETMEHTA BOCTI 3 N-OFDM

k.T.H. jor. Cmrocaps LI, nt.H mpod. Cmrocap B.L, Impuenko O.I1., Mareko B.IL,
ITHTY, IlonraBa

B pamkax xoHmermii HacTyImHOro HokomiHHs onTrgHoro nocrymy (Next Generation Optical
Access, NGOA) niepenbadero MacirabHe 3aCTOCYBaHHSI KOHBEPIeHTHHX PIllIeHb «Pajio MoBEpX
ONTHKWY. B sikocTi 6a30BOI PO3IIISAAETHCS TEXHOJIOTISI OPTOrOHAIBHOIO YaCTOTHOTO YIIIJIBHEHHS
(Orthogonal Frequency Division Multiplexing, OFDM). [Ipu 1s0My, ci1ii BpaxoByBaTH He00-
XiZIHICTh BUKOPUCTAHHS HOBHX TEXHOJOTIH I pOOOTH HE TUTBKH ITO TIEPCHEKTUBHUX ONTUIHUX
posnoniteunx Mepexkax (ODN), arne # mo ix Bike icHyrourx Bapiantax — NG PON2. Ile Bumarae
BH3HAUEHOro piBHA yHi¢ikawii imdpoBoi 06podku curraiis (LIOC), B T. 4., 3 opieHTami€r0 Ha HEOp-
ToronatbHl curHam (Hanpuwtan: N-OFDM). Tomy, mpy mpoekTyBaHHI BOJIOKOHHO-OITHYHOL
cucremu miepenadi (BOCII) nOMTBHO CIUpaTHCh Ha TPOTpaMHy KOHQIrypariito oOMa HAHHS
(Software-Defined Radio, SDR) i MoxysHy apxiTekTypy. B poOoTi 3amporoHoBaHO CTPYKTYpY
npuiiManeHOro cermenta BOCI, 110 Bi/oBiae HaBeIeHUM BUMOTaM, i BUKOHAHA CIICTIH(iKaITist
0013 THAHHSL, TIPOBE/IEHO TEXHIKO-€KOHOMITHE 00T PYHTYBAHHSI 3alIPOIIOHOBAHNX PIillICHb.

25. PEAJIIBALIIA KOHBEPTEHTHUX PIIEHb NGOA HA OCHOBI JIEITUMAIIIT
CUT'HAJIIB N-OFDM

k.T.H. goi. Cirocaps LI, n.1.H. ipod. Cirocap B.1, Skosenxko L1, [THTY, ITonrasa

B po6oti po3misiHyTHIA BapiaHT MPaKTHYHOI peatizallii KOHIEIii HACTYITHOTO ITOKOJIiH-
H onruyHoro pocrymy (Next Generation Optical Access, NGOA) Ha OCHOBI KOHBEPTe€HTHHUX
PIIlIeHb «PajIio TIOBEPX ONTHKI», IO CITUPAIOTHECS Ha BIPOBAHKEHHS THHAMIYHOIO PO3IOJIIITY
HeCydnx MifKaHaIB KopucTyBadaM (romioHo mo Orthogonal Frequency Division Multiple
Access, OFDMA) 3 BuxopucranHsIM HeoproroHansHux curHaiis (Non-Orthogonal Frequency
Division Multiplexing, N-OFDM). BpaxoByroui HeoOXinHicTh 3abe3neuenHs yHidikamii mud-
poBoi 00pobku curranis (LIOC) 3 curramamu TDMA, OFDM, QAM, NRZ ta iH., 3anporio-
HOBAHO CITUPATHCh HA 3acaJy TEXHOJOTil mporpamMHoi koHpirypamii obmamHanas (Software-
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Defined Radio, SDR). [Tpu oMy, 3a6e3nedenns posnoaineroi 1{OC Ta 3HWKeHHS 004YHCITIO-
BaJIBHOTO HABAHTAXXCHHS HA NMPUHMANBHAA TPAKT NMPHHAMAIBHOTO PEAi3yeThesl 3a PaXyHOK
MIPOIICAYPH JCIMAIlil CUTHAIB. fi CYTHICTB 3BOJIMTBCS JIO CEMaparlii JUCKPETHHX BUOIPOK
HAampyr 3a O3HAKOIO0 MAPHOCTI HOMepa HAIXODKEHHS Ta MOJAIBIIE PO3IiIbHE HAKOIMYEHHS
TIAPHUX 1 HETTAPHUX eJIEMEHTIB MacHBY 3 IHBEPCI€IO 3HAKY BiJ] OJJHOTO BiUTIKY 10 1HIIIOTO.

26. BASOBA CTAHLIA TPAHKIHI'OBOI'O 3B’S3KY 3 OFDM

k.T.H. jor. Cmrocapp LI, a1.H mpod. Cmocap B.L, k1.H. gom. Cwmomsap B.I'., Oma-
pos MLL, ITHTY, IlonraBa

Ha ocHOBI mpoBeeHOro aHaiizy XapakTepUCTHK Ta BIACTHBOCTEH iCHYIOUHX CHCTEM
TPaHKIHKOBOrO 3B’S3Ky BH3HAYEHI IPiIOPUTETHI HANPSMKHU X MOJANbIIoro po3sutky. Cepen
HUX CITi{ BUAUTATH TIIBHIIEHHS SIKOCTI 3B’S3KY, NPOITYCKHOI 3JaTHOCTI 32 PaXyHOK BIIPOBa-
JOKEHHST OPTOTOHATBHOI YacToTHOI auckperHoi moxmymsii (Orthogonal Frequency Division
Multiplexing, OFDM) Tta mporpamuoi koHdirypamii oomagnanas (Software-Defined Radio,
SDR). Ilpu 1150My, 3’SIBISETHECS MOMKIIMBICTH BUKOPHCTAHHS CHCTEM TPAHKIHKOBOTO 3B SI3KY
JUTSL TIepeTiadi TaHUX B IHTepecax CTBOPEHHS CHCTEM aBTOMAaTH30BaHOTO MOHITOPHHTY (HAIpH-
KJIaJ, HABKOJIMIITHBOTrO CepeIOBHINA Ta iH.). B po0oTi BH3HaYeHI OCHOBHI apaMeTpy CUTHAIIB
OFDM cucreM# TpaHKIHKOBOT'O 3B’SI3KY Ta BUKOHAHO MOJICTIOBAHHS OCHOBHUX €TalliB IH(D-
poBoi 00poOku. B xoxi mociimpkeHs 00TpyHTOBaHA TEXHIYHA crel¢ikamis 00IaaHaHHS 1Tepe-
JTaBAILHOTO CETMEHTY 0a30Boi cTaHMii TpaHKiHroBoro 38’ s13Ky 3 OFDM Ta ocobnmBocTi mo0y-
JIOBH MOOUTHHUX TEPMIHAIB 3 BpaXyBaHHSIM HOBHX MOXIHBOCTEH. [lomambim TOCITiKEHHS
CIPsIMOBaHI Ha BIIPOBaKEHHSI HEOPTOrOHAJIBHUX CHTHANIB, Hanpruknaa: N-OFDM.

27. BUKOPUCTAHHS EJIEKTPUYHO-MAJINX AHTEH B IIEPCIIEKTMBHINX
CHUCTEMAX 3B’SI3KY

k.T.H. goi1. Cirocaps LI, n.1.H. ipod. Cmrocap B.1., Hlynsk P.C., [THTY, [TonTaBa

Cepen TEHIEHIIH MOJATBIIOT0 PO3BUTKY cucTeM 3B’s13Ky (C3) JOCHTH Baromoro Ciis
BB@)XaTH MiHIaTIOpU3allito. BoHA CIMpaeThesi HE TLNBKM Ha BIPOBADKCHHS TEPCIEKTHBHUX
TexHoJorii mdposoro miarpamoyrsoperHs (DBF), mporpamuoi xoH®irypamii o6aqHaHHS
(SDR), ane it ananmoroBoro cermenTy C3, OCHOBHOIO YAaCTHHOIO SIKOTO € QHTEHHA CHCTEMa.
JIocHTh aKTyaJIbHIM B JJAHOMY KOHTEKCTi € BUKOPHCTAHHS eJIEKTPUIHO-MAIIMX aHTEH, PO3MipH
SIKHX He nepeBryioTh 10...20% nosxunam pododoi xBuii. B poboti npoanasizoBaHi ocoOmu-
BOCTI iX BHKOPHCTAHHS 3 BPaxyBaHHSIM OOMEXYIOUHX UMHHHKIB Ta CTIEHU(IKN Y3TOmKEeHHS
aHTCHHHX eJeMeHTiB. HaBeleHi pe3ysbTaTd MOJENIOBAHHS IapaMeTpPiB ENeKTPHYHO-MaIuX
aHTeH Ha 0CHOBI MeaHpy B makeTi MMANA. [pu ripomy, BU3Ha4Y€Hi 0cOONIMBOCTI CHHTE3Y 3-
BUMIPHHX €JIEKTPHYHO-MaNMX aHTeH. Ha mmiicTaBi OTpUMaHHX pe3ylbTaTiB, po3poOieHi mpo-
TMO3HILLiT IOO TX MPAKTHYHOTO BUKOPUCTAHHS.

28. KOMIT'TOTEPHE MOJIEJIFOBAHHS PYXY LHIWIIHAPA B PIAVHI ITIJ AIEO
HECTALIOHAPHUX AKYCTUYHMX XBUJIb

k.¢.-M.H. jomr. ['aBpunenko O.B., HTYY «KIIl», Kuis

JlocTi/pKeHHST HecTalioHapHOI B3a€MOIl XBWJIb 3 TEPENIKOIaMH Yy BHUITIAMIL TBEPAMX 1
nehopMIBHUIX TiJI, 3aHYPEHUX B PIJIFHY, € JOCTATHRO aKTYaJbHHMH B CYJacHil HayIli i TEXHi-
i. [IpakTika cygacHHX Tary3eil ManmmHOOYyBaHHS MOTpedye po3paxyHKiB eJIEMEHTIB KOHC-
TPYKILH Ta CIOpY/ Ha [0 yAapHHUX XBIIIb, SIKI PO3MOBCIOUKYIOTECS B CEPEIOBHII HABKOJIO
Tia. B mepiry gepry, 1ie crocyeThesl POeKTyBaHHSI IMiIBOJHUX Ta HaJBOJHUX CIOPYI, CYZIEH,
opraHi3arii miIBOHUX PATYBAITLHO-TIONIYKOBIX POOIT. ¥ pe3ynbrari po3B's3aHHs Takol 3a1adi
PO3BUHYTO TIiJIXiJI, 3amporoHoBanuii akanemikom B.Jl. KyOeHkoM, 10 po3B'si3aHHS HecTario-
HapHUX 3a/a4 Jii aKyCTHYHHX XBWJIb Pi3HOTO MOXOMKEHHS HA TBEpAl Tija, IO 3aHypeHi B
CTHCIIMBY PifMHY, IIOJ0 KiHEMaTHIHHUX XapaKTepHCTHK Iporecy. Ha ocHOBI maHoro miaxony

64



Mpobnemu iHbopmaTU3alii : YeTBepTa MidkHapoAHa HayKoBO-TEeXHiYHa KOHbepeHLis

B po0OTi PO3B'sI3aHO IIOCKY 3a7ady Ail IWUTIHIPHIHOI XBIUT Ha 3aHypeHY B CTHCIIMBY PiIUHY
TBEPJIOTO IWIH/PY. Bi3Havanmcs KiHeMaTHIHI XapaKTepHCTHKY NPOLIECy PyXy Tijla B PifvHi:
TIepeMIIIeHHs, MIBUIKICTh Ta NMPUCKOPEHHS, OTPHMMAHO AHAITHYHHN PO3B'I30K VIS INTOCKOL
xBuii. [IpoBeneHO IOCTiKEHHS 3aJIeXHOCTEH BHINE3raJJaHUX XapaKTEPUCTHK IIPOLECY Bil
4acy, MacH TiJIa, BiJICTaHI MiX TLJIOM Ta JPKEPEIIOM XBHIIb.

29. IIEPCIIEKTUBHI HAITPAIMKIM PO3IIMPEHHA ®YHKIIOHAJIBHUX MOX-
JIMBOCTEN TH®OPMAIIMHOI CUCTEMU TIIITPMMKA JUCTAHLIIMHOI OCBITU
MOODLE

n.¢.-M.H. npod. ['aBprierko B.B., mor. [Tapoxuenko JI.M., lllymeiiko O.A., HTY, Kuis

VY omnoBifi po3MIISHYTO MEPCIIEKTUBHI HANPSIMKY PO3BHTKY MOXYIBHIX iHPOpMAIiHHIX
cucteM (Ha mpuxiaani MOODLE). [Ipoanarni3oBaHO icHYIOUi piIlIeHHS, SIKi 3aIPOIIOHOBAHO
cribHOTOI0 po3pobHuKiB cuctemun MOODLE, npoanamizoBaHO HEIONIKM Ta IepeBard IHX
pinreHs. BrcBiTineHo HanpsMKH po3poOKH HOBUX (DYHKIIOHAJIEHHX MOJYIIB, IO BiIIIOBiNa-
I0Th BUMOTaM CyJacHOT0 HaBYaIFHOT'O TPOLIECY.

30. BAKOPUCTAHHS 3ACOBIB IMITALIIHOI'O MOJIEJIFOBAHHS B IH®OOP-
MALIAHII CUCTEMI KOHTPOJTIO SIKOCTI ITACAYXKWUPCHKUX ITEPEBE3EHD

k.T.H. Cokynbcekuii O.€., k.¢.-M.H. nom. ['aBpunernko O.B., HTYY «KIlly»; I'es-
ceka K.1O., Bacineioa H.M., HTY, Kuis

Ha croromnimmiit 1eHs opraHizarist poOOTH Ha MapHIpyTax MiChKOi ITacaKHPCHKOi Tpa-
HeroptHOi cuctemu (MIITC) B VkpaiHi 30iHCHIOETECS 6€3 OIIHKH 1 KOHTPOIIIO SIKOCTi 00CITy-
TOBYBaHHS MACAXXKUPIB, IO MPU3BOJINTH /IO HE3AIIKABICHOCTI MepEeBi3HUKA B 1i T IBUIICHHI 1
He3agoBoeHocTi macaxupis ii piBHeM.IIpobnema ¢ynkmionyBanas MIITC 3 ypaxyBaHHIM
€KOHOMIYHHX iHTEepeciB MpPHBaTHOrO ab0 KOMYHAJbHOTO MEpeBi3HWKA 1 IMOKa3HHUKIB SKOCTI
00CITyroBYBaHHS ITacaKMPiB MOXKe OyTH BHpIIIeHa 3 BHKOPHCTAaHHSIM CHCTEMH iMITaliifHOro
MOJICTIFOBaHHS. AHAI3 IHTETPAJIbHUX MMOKA3HUKIB SKOCTI 0OCITYrOBYBaHHS TACaXHPIB, PO3pa-
XOBaHHX 3a JIOTIOMOT'00 3aC001B IMITaIlIfHOTO MOJETIOBAHHS, JO3BOJIUTH IMiPO3/iTy MyHIIH-
TAJITeTy, sIke Biamoinae 3a (yHkuionyBaHHss MITTC, 3poOuTH BHCHOBOK IIPO CTYIIHB 310~
BOJICHOCTI INMACAXKUPIB AKICTIO 0OCITyrOBYBAaHHS HA MiCHKOMY MacaKHPChKOMY TPaHCIOPTi Ta
TIPY HEOOXiTHOCTI BUSIBUTH MPHYMHH HOTO HA3BKOTO PiBHSL.

31. KOMIT'FOTEPHE MOJIEJTFOBAHH [TPOLIECY YAAPY TBEPJIOI'O TUIA I1O
[IOBEPXHI IIOPOXXHMHM Y CTUCJIMBIA PIIMHI

K.¢.-m.H. jo1. ['aBpunenko O.B., HTYY «KIIl», Kuis
JlomoBinb MpHCBSTIEHa PO3BUTKY 3arajbHOTO ITIXOMY JI0 pPO3B’sI3aHHA 3a/ia4 yIapHOI B3a€MO-
IiT TBEP/AMX TIJT 3 TIOBEPXHEIO MTOPOXKHIHH, SIKi HAIEKaTh 10 HECTAI[IOHAPHUX 3MilIaHKX (He-
3MIMIAHUX) KPaOBHX 3a/1a4 MEXaHIKH JUIsl CTHCIMBOI PiJTMHU 3 PYXJIMBOIO, HATEpeNl HEBIIO-
MOIO I'PaHUIEIo, [0 3MIHIOEThCS 3a YacoM. Ha OCHOBI TaHOTO YHCeNbHO-aHATIITHYHOT'O ITi IXO-
Iy pO3B'I3aHO HOBI IIPAKTHYHO BAKIIMBI 3a/1a4i 3aHYPEHHS TBEPANX TiJI B PiAMHY depe3 IoBep-
XHIO TTOpOXXHUHU. [Ipy po3B's13aHHi 3aa4i BU3HAYAIIHCS KiIHEMATHIHi i T1iJpoANHAMIYHI Xapak-
TEPUCTHKH JOCIIHKYBAaHOTO TPOIECY B 3aJKHOCTI BiJl MOYATKOBOI IIBHAKOCTI PyXy Tina,
3a30py MiX ITOPOKHUHOO Ta TLTOM, MacH Tina. J{ocmipkeHo BIUIMB Ha XiJI IPOIecy 3aHypEeHHS
PI3HUX TPaHUYHMX YMOB Ha BUIbHI ITOBEPXHI ITOPOSKHUHN.

32. AHAJII3 CYYACHUX THOOPMALIMHNX TEXHOJIOTTI OBPOBKU 11 AHA-
JIBY TAHUX

n.¢.-M.H., ipod. [aBpunenko B.B., [Tapoxuaenko JLM., HTY, Kuis

B ocranHi poku y cBiTi chopMyBaBcs psl HOBHX KOHIIEIIIiH 00poOKH, 30epeskeHHs i
aHai3y maHuX: cxosuma maHux (Data Warehouse), o cTBOproeThes NIISIXOM iHTErpartii piz-
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HOPITHUX JOKEpeN JaHWX; OlepaTHBHA aHaTiTHIHa 00podka (On-Line Analytical Processing,
OLAP); inrenexryansHuit anamiz gannx — [AJ] (Data Mining), mo 3a6e3nedye ¢popMyBaHHS
HOBUIX 3HAaHb Y BUTJISI/Il IEBHUX BB 3aKOHOMIpPHOCTEH; text Mining — rimmOokuii aHami3 TeKc-
TOBHX JaHWX; web Mining — rimbOokwii aHami3 fgaHux y Internet. Texuomoris OLAP TicHO
3B’s13aHa 3 TeXHOJOrisiMu oOynoBu Data Warehouse i MeTomamu iHTeNIeKTyaTbHOI 00pOOKH —
Data Mining. HaiikpanmM BapiaHTOM € KOMIUICKCHU MiJXiJT IO iX BUKOpUCTaHHS. BoHm 3a-
0e3MedyIoTh OllepaTUBHE BUSBICHHS 3aKOHOMIPHOCTEH, 110 Oy MPUXOBaHi, Y BETMKHUX 00Cs-
rax iagopmartii. [Ipr 11bOMy HaKOITMYEHI BiIOMOCTI aBTOMAaTHYHO y3araJbHIOIOTHCS 1 BUKOPH-
CTOBYBATHUCH IS TTiIBUIIIEHHS e()eKTUBHOCTI poOoTH (ipMHu Ta il KOHKYPEHTOCIPOMOXKHOCTI.
CyTT€BO, IO KIIOYEM 0 YCHIITHOTO 3aCTOCYBAHHS METOJIB IHTENIEKTYaJbHHUX OOUYMCICHB
CITY’)KUTDH HE TIPOCTO BHOIP aJITOPUTMY, a MalCTEpPHICTh KOPUCTYBaya, SIKUH MPOBOANTE MOOY-
JIOBY MOJIETI Ta MOKJIMBOCTI MIPOTpaMy IPOBOJIUTH IPOIEC MOJICTIOBaHHS. BaxkimBumu ax-
TOpaMH, [0 BU3HAYAIOTH NPUIHHA MOMY/SIPHOCTI CHCTEM iHTENEKTyalbHOrO aHajli3y JaHUX B
VYkpaiHu, I1e TpocToTa y BUKOPUCTaHHI 1 Tl BUCOKOMY CTYyIeHi aBTOMaTm3My. ToMy, rmomaib-
IIMMH TIEPCIIEKTUBAMH PO3BUTKY JaHHUX TEXHOJOTiH € po3po0Ka HOBHX METOAIB 0OpOOKHM i
aHaNII3y JaHWX, 30UTBIIEHHS IPOXYKTUBHOCTI IPH pOOOTi 3 BETMKUMHU CXOBHII[AMH JAHUX, a
TaKO>X CTBOPEHHSI OLTBII IOCKOHAJIMX IIA0JIOHHHUX MOJIENEH 1HTeIeKTYaIbHOrO aHawi3y.

33. METOU ITPOEKTHOI'O MEHE/DKMEHTY B EOEKTMBHOMY YITPABJITHHI

ct. Buknanay [lapoxuaenko O.C., HTY, Kui

YpaBiHHS IPOSKTaMH Ha CHOTOJTHI € OZHIEI0 3 HAHOIIBII aKTYaIBHUX Ta TIPOT PECHBHIX
YIIPaBIIIHCHKHIX TEXHOJIOTH, IO IIPOIOBXKYE 1 Ha/aii MIBUAKO po3BHBaTHCh. HampsmiB 3acrocy-
BaHHS KOHIIETIIIT MPOSKTHOrO MEHE/PKMEHTY Ha/[3BUYaifHO 0arato, i BOHM MOXYTh OXOILTIOBATH
TIPaKTHYHO Bei cepu sroacekoro sxutTs. Cepern QyHKUiH yIpaBTiHESI TPOSKTAMI BUJIIIIOTECS:
YIIPaBIIiHHSA TPEAMETHO0 00JIacTIO MPOEKTY, YNPABJiHHS MPOEKTOM [0 YaCOBMX ITapamMeTpax,
YIIpaBITiHHS BapTICTIO B IIPOEKTI, YIPABIIHHS SKICTIO B IPOEKTi, YIPABIIHHS PU3HKAMH B TIPOCK-
Ti, YIIPaBJiHHS IEPCOHAIIOM B MPOEKTI, YIPaBIiHHA KOMYHIKaI[iSIMH B TIPOEKTI, YIPaBIIiHHS KOH-
TpaKTaMH y IPOEKT, yIpaBJiHHS 3MiHaMH B TIPoeKTi. IlepeBara MpoeKTHOro MifX oy, MOJSrae B
TOMY, IO iCHy€e TIEBHUH TIOPSIOK Ail, siKwii OyB po3po0eHni KOMaHIO MPOEKTY (KEpIBHUK,
IFDKeHep TPOEeKTY Ta iH.) Ta Y3TOLKEHHI MiXK HIMH, 1 peaizalyis IuxX Ailf i/1e mocTymoBo, Kpok 3a
KPOKOM. 3a KO’KHVM €TaIloM CITJKye KOXKHHM WIeH KOMaH/Y, i BYaCHO BHOCHTH KOPEKTHBH B
niepe0ir IpoeKTy /Ut 3ano0iraHHs BUHUKHEHHS HeraTUBHUX cuTyarid. ToMy mis edexriBHOrO
BIIPOBAJPKECHHS MPOEKTY, HEOOX1THA JIFOJIMHA-TIPO(ECiOHATI, sIKa 3MOXKE TIPOAHAITI3YBATH YCi (ak-
TOpH BIUIMBY Ha NPOEKT Ta BHOpAaTH came Te PIlleHHs, ske Oyfe TOUKOI “MaKCUMyMy MIDK
3aTpadeHNMH PECYpCaMt Ta OTPUMAHHM Pe3yNIbTaToM. 3 OISy Ha 3a3HaueHe, BHHUKAE CTilKe
YCBIZJOMIIEHHSI CKJIAQTHOCTI IIPOEKTHOI AiSUTEHOCTI K Y (haxiBIst OyIb-sIKOro piBHS, TaK i KepiBHU-
Ka TiIMPHEMCTBA, a, OTXKE, 1 3HAYHOI BiJIOBITATEHOCTI, 110 CTBOPIOE CyO’ €KTUBHI Ta 00’ €KTHUBHI
(BimcyTHICTH (axiBIiB 3 IMPOSKTHOTO YIPABJIHHS) TEPEIIKOM 10 IEpeXomy OpraHi3ariii Ha
HOBITHI MeToqM ynpaBiiHHS. | e, Ge3rnepedHo, TOIoBHE, 10 MepenKohkae BUKOPUCTAHHIO Ta
TIOIMPEHHIO TEXHOOT1H IPOEKTHOr0 MEHE/HKMEHTY B HaIllii KpaiHi.

34. IOCJIDKEHHS BIUIMBY CHJI KOPIOJIICA TA HEJIHIMHUX MEXAHI3-
MIB HA TTEPEPO3IIOAUI EHEPTTf MDK ®OPMAMM KOJIMBAHb CUCTEMU

n.¢.-m.H. mpod. aspmnenko B.B., Kosampuyk O.I1., HTY; n.r.H. npod. Jlmmapuen-
ko O.C., KHY im. Tapaca IlleBuenka, Kui

B nmomosini po3rIsHYTO 3amady Mpo pyx TPYOOIPOBOLY 3 PiguHOIO, o Tede. Jloci-
JDKYIOTBCSI KOJIMBaHHS CHCTEMH B HeiHIHHOMY Jiamna3oHi 30ypeHs. BikoHaHO aHaIi3 BIDIMBY
HeTHIHHIX MexaHi3MiB i cin Kopiomica Ha mepeposmofin eHeprii Mixk (GopMaMi KOJIMBaHb
CHCTEMH TIPU PI3HHUX CIOCO0IB 3aKpilIeHHsI TpyOonpoBoay. BuseieHo, mo B nepepo3nonini
eHeprii Mixk (opMaMu KONMBaHb 32 CBOIM BHECKOM JIOMIHYIOTh crui Kopiomica, OCKiTbKH
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BXOJUITH PIBHSHHS Ha JIiHIHHOMY piBHI. BigmideHo, o cykymHa [iif HeniHIHHAX MeXaHi3MiB 1
cun Kopionica nposBisieTsest HaiOLIbIe Y BUNIaAKy HassBHOCTI BUTBHOTO Kparo. TpyOormpoBo-
I 3 PIAMHOIO, IO Tede, BXOIATH 10 CKJIay 0araThoX TPaHCIOPTHHX i €HEPreTHIHUX CHCTEM.
Haii6inpmm mikasi eekTr B HOBEIiHII TPyOOIIPOBOIIB CIOCTEPIraloThCsl B HEMiHIHHOMY Jtiara-
30Hi 30ypeHb, TOMY 3HAYHI MaTeMaTHUYHI CKIAJHOCTI BUHHUKAIOTH y 3B’S3KYy 3 HEOOXIIHICTIO
BBEJICHHSI MIiIIAHOTO eHJIEpOBO-JIarpamKeBOro OMUCYy pyxy cucreMH. [lokazaHo, 10 3HAUHMI
BHECOK B TIEPEPO3MOJIUT €HEprii B cucTeMi BHOCATH cwin Kopiomica, siki Ha piBHI JiHITHAX
YJICHIB BCTAQHOBIIOIOTH B3a€EMO3B’S30K MK (popMaMy KOJMBaHb CHCTEMH. SIKIIO BiTHOCHA
Bara piZIMHMU CHIBPO3MipHA 3 BiTHOCHOIO Baroko Marepiairy Tpyou, TO MOJIETIOBaHHS TIOBE[i HKH
TpyOOIPOBOY y CHCTEMax HaHOUTBII YCKITaJHEHO.

35. KOMIT'FOTEPHI PEAJIBALII IMOBIPHICHMX MOJIEJIEM JIMHAMIYHOI'O
[MPOTPAMYBAHHSA

n.¢.-M.H. pod. ['aBpmtenko B.B., lllymeiiko O.A., HTY, Kuis

MIMOBipHiCHe IMHAMIUHE TIPOrpaMyBaHHS BiJPI3HAETHCS Bl €TEPMiHOBAHOrO THM, IO
CTaHH 1 TOXOM Bif IPOIIECIB, III0 PO3TIISNAIOTHCS, Ha KOKHOMY €Tarli € BHIaKoBUMH. Moze-
71 AIMOBIpHICHOTO TMHAMIYHOTO TIPOrpaMyBaHHsI BHHUKAIOTh, 30KpEMa, Y 3a7adax ONTHMi3aril
IHBECTHIIIH, B TEOPii MAPKOBCHKHUX MPOIIECIB NPHIHATTS PillIeHb, TPU PO3IIISAI CTOXaCTHIHUX
MozeINel yrpasiiHHS 3anacaMu Tomo. OcoOMMBICTIO TpOrpaMHOi peatizamii alropuTMiB Mo-
JieTieit TMHaMIYHOT O IIPOrpaMyBaHHS € HEMOXIIHBICTD 0€310CcepeTHROr0 O3B’ I3aHH (QYHKIT-
OHAJIBHUX PIBHAHB Y IX CTAaHIApTHOMY BHIJLAM. JIs uncenbHOI peamizanii X Mozenei pos-
pOOJIeHUI anropuT™M po3B’s3aHHS (PYHKIIOHATEHUX PIBHSAHB JUHAMIYHOTO IPOTpaMyBaHHSI,
IO TPYHTYETHCS Ha Mepexoi BiJ (YHKIIOHAIBHNX PIBHSIHB y CTAHNAPTHOMY BHIJIA, O X
BEKTOPHO-MaTPHYHOI'0 BUTIISTY, 10 Bijamosinae Mathcad-rexuomorii. [TokpokoBuit anropurm
PO3paxyHKIB IMOIIYKY ONTHMAJIBHUX CTpaTeriii po3BUTKY AMHAMIYHHX MPOIECIB, IO PO3IIIsi-
JTAIOTBCS Y 3a/adax, MOJSrae y BHOOpI CIIONyYeHb Pi3HWX BapiaHTIB CTaHIB PO3IJISTYBAHHX
nporieciB. Lle 1ae MOXIIMBICTE pealtizyBaTH HMOBIPHICHI MOJIENI 33124 y CHCTeMax MPUHHSTTS
PpiIlleHb SIK MOJIeII 33729 JUHAMITHOT O TIPOrpaMyBaHHSL.

36. IHOOPMALIMHO-KOMYHIKALIMHA MEPEXXEBA CUCTEMU ITIJITPUMKHA
HABYAJIBHUX TA AJIMIHICTPATMBHUX ITPOLIECIB BUIIIOT'O HABYAJIBHOI'O
3AKIIALY

n.¢.-M.H. npod. ['aBprierko B.B., mor. [Tapoxuenko JI.M., lllymeiiko O.A., HTY, Kuis

VY nomoBini NpOIoHyeThCsl KOHIEMIIis iHpOpMaiifHOI-KOMYHIKaIiHOT MepeskeBoi chc-
TEeMU HiATPUMKH HAaBYATGHHX Ta aAMiHICTPaTHBHHX MPOIECIB BHUIIOrO HABYAIBHOTO 3aKIAY,
sIka 1MoOyZ0BaHa Ha 3aca/iaX COLIATBHUX MepeX Ta BUKOPHCTOBYE iX (yHKIiOHaNBHICTh. Ha-
BE/ICHO OCHOBHI IIepeBaru Takoro MiJXOAY, JAHO OIC NPOrPaMHOTO IHCTPYMEHTApIlo UIS
po3pobky iHpopManiiiHOT cHcTeMH Ta 3aIpOINOHOBAHO ii cTpyKTypy. KpiM Toro npescrasieHo
iHTepdeiic crcremMn Ta MPUKIIAL peaizanii OKpEMHX MOJYIIB CHCTEMH.

37. OIITUMBAILILA POBOTU 3 TAHUMU, SIKI 3BEPIT AFOTHCS TT1]T YIIPABJIIH-
HsIM CYBJIMYSQL

I.¢.-M.H., ipod. [aBpunenko B.B., Ctpynesna JLM., HTY, Kuis

Ockutekr CYBJ] MySQL 3aiimae 3naunmii cermeHt cBitoBoro puaka CYB]I, Tomy Kib-
KICTBb MPOTPaMICTiB, SIKi MarOTh MiJKIMOYaTHCh 10 6a3 manmx MySQL Ta BOymoByBatm SQL-
oreparopH y IomaTk, noctiitao 3pocrac. CYBJl MySQL miaTpuMye CyMiCHICTB 3 YHCIEHHUMH
MPUKITaTHAMA MOBaMH Ta cepesioBuiliamu, Bkmodaroun C, C+, Java, Perl, ASP, PHP, C#,
ASP.NET. BpaxoByrouu Te, 10 BoHa 3apa3 omiKyeThest komraHis Oracle, MokHa Tiepe10aquTH,
mo kopucryBambka 6aza MySQL Oyme 3pocraru. [Ipu mocrymi 10 11 TaOiuimb, sSKi BMIIIYFOTh
0araTo 3armiciB, MOXe 3’ICYBaTHCh, IO OOPOOJICHHSI JCSKHUX ONepaTopiB 3aliMae OLIbIIE Yacy,
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HiX ouikyBastoch. Tomy mipu crBoperHi b/l un Harmcanni SQL-3armTiB 10 b/l HeoOXiaHO mpwii-
MarTH JI0 yBar Te, HACKUIbKH epeKTUBHO OyIyTh BUKOHYBAaTHCh 3aIMTH. ICHYe KiJlbKa croco0iB
T IBUIIIEHHS IPOAyKTHBHOCTI SQL-omepaTtopu mpu po0oTi 3 TabIHIsIMy, 110 BMIITYIOTE Oarato
3armciB. Haifoumsin BayKITMBHH 13 HUX — IPaBUIIGHO TIpOiHAeKCyBaTy Tabmw b/1; He crBoproBatn
3aifBHIX 1HIEKCIB; MEepioAMIHO aHami3yBaT (3a poromororo oneparopa EXPLAIN) BHKoHaHHS
orepaTopiB BHOOPY JaHHX, MO0 MEPEeCBITIUTHCh Y e(EeKTHBHOCTI IX BUKOHAHHS. HeoOximHo
3BEpPHYTH YBary Ha CTPYKTypy TaOJHIlb, PO3IIIIHYTH MOXJIMBICTD KEIIyBaHHS 3alHTiB. TakuMm
grHOM, onrumizariiss CYBJ] MySQL smisie coboro mmpoKy 001acTh, ska OXOIDTIOE Pi3HI actiek-
1 podorr CYBJl MySQL. Asie ocoOnmuBY porb BiAirparoTh arnapatHi 3aco0u B 3a0e3NeyeHH]
ONTHMI3alii CHCTEeMH, 0 BPaXOBYIOTh Ha eTami (hizraHoro npoekryBanHs b1 MySQL.

38. ABOUT THE TEXTUAL INFORMATION COMPRESSION BASED ON
DISCOURSE ANALYSIS

postgraduate student TarasenkoY., ChSTU, Cherkassy

The report is considered to the features of textual data compression and to the possibility
of applying this compression on the basis of the elements of discourse analysis, it was also
analyzed the relevance and practical application. The main textual data compression methods
were considered, and the method of semantic textual data compression, based on the elements
of discourse analysis was suggested. The research has shown that the method acts as a tool that
saves time and resources searching for necessary information without the risk of losing
important parts of the text, and achieves reduction of the volume of the text due to the
detachment of secondary information and highlighting the main content to accelerate the large
amounts of data processing.

39. AHAJII3 E®EKTUBHOCTI 3ACOBIB CEMAHTHKHU 1 OHTOJIOTTE B TH®P-
MALIMHO-AHAJIITHYHOMY 3ABE3IEYEHHI [IPEACTABJIEHHS 3HAHb BE3ITEKU
PYXY CYYACHOI'O TPAHCIIOPTY

n.1.H. pod. bapanos I'.JI., Yepautpka 1.O., [Ipoxopenko O.M., HTVY, Kuis

[NporpecuBHi iH(pOpMAamiiHi TEXHOMOTI] KepyBaHHSI PU3UKAMH IS TIPE/ICTABIICHHS 3HAHb
0e3MeKn pyXy Cy4acHOTO TPAHCHOPTY BUKOPHCTOBYIOTH OHTOJOTII Ta CEMAaHTHKH e(heKTHBHUM
3aco00M. bBy/yroun OHTONOriI0 B Oymb-SKiii TIaM’sTi BPaxOBYIOTH JICKUJIbKA €TariB, TaKi sK:
CTBOpEHHSI Te3aypyca (CIIOBHHK TEPMiHiB); TI0OyI0OBa TaKCOHOMII (iepapXist) TepMiHIB; CTBOPEHHS
Bi/THOIIEHb (CeMaHTHYHUX OIHAPHMX 3aB’S3KIB); CTBOPEHHS €K3eMIUIIPIB KiaciB. KirodoBmm
MOMEHTOM B TIPOCKTYBaHHI OHTOJIOTH € BUOIp BiIITOBITHOI MOBH crierudikarii onrororiit. Hait-
OLTBII TIEBOIO MOBOIO OIHCY OHTONOTIH 1 ceManTnuHoi maByrrHH € OWL (Web Ontology
Language). B monoBini mpoaHaizoBaHO €(heKTHBHICTh POrpaMHO-allapaTHUX KOMIDIEKCIB JUIS
MOOYZI0BH 1H(OIOTIYHNX MOJENeH OHTONOTII Ta IS MPEACTAaBICHHS CEMAaHTHYHUX MOZIENeH.
Haii6inpim eexTnBHIM Oyio BU3HaYEHO pefakTop Protégé, smit 1o3Boiste Oy IyBaTH OHTOIOTIT
JUTSL CEMAaHTHYHOI TTaByTHHY, 30kpeMa Ha OWL mist kepyBaHHS pU3HKaMH ]| 9ac pyxy TpaHC-
TIOPTHIMHU 3ac00aMH Y HECTAI[IOHAPHOMY CEpPEJIOBHIII 31 3MIHHIM PEBEGOM JTOPOTH.

40. 3AXUCT IHOOPMALIIT HA BA31 3ACTOCYBAHHS TEXHOJIOTTT VPN

nott. [Tapoxuenko JILM. , [Tapoxuenko O.C., HTVY, Kui

CyudacHi iH(popMaIiiiHi TEXHOJOT1i T03BOMISIOTH CTBOPIOBATH KOPIOPATHBHI MEpesKi Ha oc-
HOBI BUCOKO HaIIIHIX Ta 3aXWIIEHUX Mepex mepenadi naHuX, Takux sk VPN (Virtual Private
Network). VPN — 1ie oriusa Mepexa, CTBOpeHa TIOBEpX IHIIHMX MEPEK, Ha 0a3i 3arabHOI0CTY-
MHUX a00 BIPTYaJbHHX KaHANB iHIMMX Mepex IHreprer. Besneka mepenaBaHHS MakeTiB depes
3araJbHOOCTYITHI MEepeki MOXKE peai3yBaTHcs 3a JOMOMOIOI0 TaKUX METOMIB 3axXHCTy iH]op-
Mariii, sk mmdpysarHs. VPN 1no3Borsie 00'eTHATH, HAPUKIIA, JEKUIbKa TeorpadivyHo Bimianie-
HHX MEpeX OpraHi3alii B €IMHy Mepexy 3 BUKOPHUCTAHHAM TS 3B'3Ky MiDK HMH HElTi JKOHTPO-
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JIFHUX KaHAJIB, JO3BOJISIE 3aIIM(pyBaTH BECh BUXITHUHN MAKeT, BKIIFOYAIOUH 3aroloBKH. Lle Bak-
JIMBa JIeTalb, OCKUIBKM 3 3arOJIOBKA BHIXIJHOTO TAKeTy 3JOBMHCHHK MOXE€ BUTSITH JiaHi Ipo
BHYTPIIIHIO CTPYKTYPY Mepexi, HanpHKia[ iH(QOpMaIifo NMpo KUIBKICTh JIOKATBHUX MEpex i
By31iB i ix [P-agpecax. 3ammdpoBanmii makeT IKaNCyIIFOETHCS B IHIIMH MAKeT 3 BIAKPHTHM 3aro-
JIOBKOM, SIKMH TPAHCIIOPTYETHCS 110 BIATIOBIMHOMY TyHeNO. IIpy JOCSTHEHHI KiHIIEBOI TOYKH
TYHEJTIO i3 30BHIIITHBOTO MTAKETYy BUTSATYETHCS BHYTPIIIHIMH, MTICIS 90ro BiOYBaeThCsl HOro JIemm-
(pyBaHHS, a HOro 3aroloBOK BUKOPHCTOBYETHCS [UTS TIOJAIIBIIOI TTepeiadi T0 BHYTPIMIHIA Me-
pexi abo MiIKITIOUYEHOMY IO JIOKATBHOI Mepeki MOOUTBHOMY KopucTyBaueBi.lIpy HainexHOMYy
PiBHI peaizaliii Ta BUKOPHCTaHHI CHEIiaIbHOr0 MporpamMHoro 3adesrnedeHnst Mepexka VPN mo-
e 3a0e3MeunTH BUCOKHH piBeHb MM(pyBaHHA neperaHoi indopmamnii. [Ipr npaBnmsHOMY Ha-
JIAIITYBaHHI BCIX KOMITOHEHTIB TexHomorist VPN 3a6e3nedye KoH(eneniiHiCTb B Mepexi.

41. AHAJI3 METO/JIOB MHTEJUIEKTYJIbHOM OBPABOTKH JIJAHHBIX

A.T.H. ¢.H.c. Toncronmyxckast E.I'., ITapmennes b.B., XHY, XapskoB

B J0KJa/ie pacCMOTPEHBI METO/IBI, IPHMEHSICMbIC [UTsS PEICHUS 3a/1ad MHTEIUICKTya b-
HOT'O aHaN3a JJaHHBIX, B YaCTHOCTH, JCPEBbs MPUHSITHS peleHui. CaMbIMHU MOMYJIIPHBIMA
AITOPUTMAMH TIOCTPOCHHMS JICPEBBEB ITPUHSTHS PELICHUH B HACTOSIIEEe BPEMs SIBIISIOTCS:
CART, ID3, C4.5, random forest, stochastic gradient boosting. CpaBHUTENbHBII aHAIN3 pacc-
MOTPEHHBIX aJITOPUTMOB MO3BOJIMIT BBISIBUTH UX NPEHUMYILECTBA H HEJOCTATKU B 3aBHCHMOCTH
OT pellIaeMbIX 33714 U UCXOAHBIX JAHHBIX. JlJisi YCKOPEHHUS MOCTPOCHUSI AEPEBbEB PELICHUI
BO3HHKAET HEOOXOIMMOCTh MPHMEHEHHs MapauieNbHON 00paboTki. OIHAKO MPH HUCIIONB30-
BaHUM TMapauIeIbHBIX BBIYHUCICHUH TpeOyeTcsi BbIOpaTh MEXKIY CKOPOCTBIO, TOYHOCTHIO U
00BEMOM BBIYHCITHTENBHBIX pecypcoB. IIpoBeNEHHBIN aHATN3 MMOKa3all, YTO Ui OCTaBJICH-
HOI 3a/1a4¥ JIydIlle UCIIONB30BaTh anroputM random forest, KOTOPBI BO3MOXKHO JIETKO pacia-
payuienuth. st NCTIONIB30BaHKs ATOrO AIrOpPUTMa He TpeOyeTcsl TeCTOBasi BRIOOpKa, OTHAKO
KaXXII0€ U3 JIEPEBBEB OUCHB OOJIBILIOE, H B PE3yNbTaTe MOMyYeHHAS MOJIENb [OJIy4aeTcst Orpo-
MHast. Takum 00pa3oM, BO3HUKAET HEOOXOAMMOCTh B pa3pabOTKe HOBBIX MapaJlICNIbHBIX ajl-
TOPUTMOB MHTEJUIEKTYaJIbHOI 00paOOTKH TaHHBIX.

42. BACTOCYBAHHS BDS-TECTY JIJ151 CETMEHTAL[Ii MOBHOI IHOOPMAITIT

k.T.H. [llamoBano O.B., k.1.H. c.H.c. llly6in €.B., XHVYIIC, Xapkis; Kpumrans O.A.,
Muxkonais

[pw po3B’s3aHHI PI3HOMAHITHHUX 33/1a4 TI0B’SI3aHNX 3 aBTOMAaTH3alie€ro 00poOKy Ta aHa-
i3y MOBHOI iH(OpMAIIil TOIOBHAM €TAINlOM € BHUJICHHS KOPUCHOT'O CHTHAITY Y peati3ailii 1o
CrIocTepiraeThesl. Bums nryMoBHX 3aBaj Ta MOCTiifHE YCKIIaJHEHHSI CHTHAIIB HE AIOTh 3MOTH
y HOBHI} Mipi aBTOMaTH3yBaTy ne npouec.CydacHi Imiaxou OCHOBaHI Ha PO3IIIA pe3yIbTa-
TIB CHOCTEPEKEHHS Y BUIJIS/II XaOTHYHOrO TPOLECY MAar0Th HaM MOMKJIMBOCTI IO po3poOri
HOBHX METOJIIB aHaJli3y Ta 0OpoOKH MOBHOI iH(popMarlii. AHami3 TpaekTopii nporecy y dazo-
BOMY TIPOCTOpi JIO3BOJISIE OTPUMYBATH HETpUBIaTbHY iH(Mopmarir. Tak, I BHITAJIKOBUX
TIPOIIECIB, SIK 3 HE3AIKHUMH TaK H 3aJeKHUMHU 3HAYCHHSMH MHOXHHA TOYOK y (azoBomy
MpPOCTOpi HE CTPYKTypOBaHa. Y IhOMY BHIQJIKY JOMUIBHO BHUKOpUcCTOBYBaTH BDS-
TECT.ABTOpaMH TIPOBEJICHO JOCHIHKEHHS MO0 MOXKIIMBOCTI BUKOpHcTaHHS BDS-Tecty mms
pO3B’sI3aHHS 3aad cerMeHTanii MoBHOI iHpopmamii. ITokazani mepeBaru mepen BiIOMHMHA
ICHYIOUMMH METOJIaMH Ta HaJ[aHO PEKOMEHIAITii II[0/10 MPAaKTUIHOTO 3aCTOCYBAHHSL

43. METOJI B3AEMO/IIi METEOCTAHIIIN 3 MOBUIBHVMU ITPUCTPOSIMUA

acmipant Bucoreka LIT., k.1.H. gom. Kyauneka C.1O., YATY, Yepkacu

B manomy Matepiai peICTaBICHO METOJT B3aEMO/Iii 3BMYaifHIX METEOCTAHIIIH 3 1HIIH-
MU TIpUCTposiMy, Hanpukiiaa 3 WEB-nogatkom, cMaptdoHOM, TDIaHIIEToM a00 3 JUCTIICSIMHE,
B SIKHX OyJ/ie TIOIEepeHBO BCTAHOBIICHO pO3pobIicHe mporpaMHe 3abe3nedyeHHs. OTpuMaBIm

69



Mpobnemu iHbopmaTU3alii : YeTBepTa MidkHapoAHa HayKoBO-TEeXHiYHa KOHbepeHLis

JIaHi 3 METEOCTaHIIii Ha CepBEp MU MOKEMO aHaJli3yBatu iHdopmariiro, 30epiratu ii B 6a3i aa-
aux. Lleit Meron Oyne KopucHHMIT TUM, 1O BiH Bukopucropye PUSH — moBinomieHHsl, 1o mo-
BIZIOMJISIFOTH Ha MOOUIBHI TIPUCTPOI MPO MOTOYHY CHUTYaMifo Ha Bymumi. s oTpuMaHHA 1
OIIPAIIOBAHHS TTOKA3HUKIB 3 JATIMKIB BHKOPHUCTaHO MiKpOKOHTposep Arduino. J{ist B3aemonit
MIKpOKOHTpOIIepa i MOOUTEHHX TOJATKIB PO3POOIICHO CepBepHy MpOorpamy JUlsl B3aeMOIii MixK
HUMH. 32 JIOTIOMOT'OI0 METOJTy KOPUCTYBad Ma€ aKTyalbHY 1H(POPMAIIII0 3aBXKIH TiJ PYKOFO 1
3HA€ SIK BINHUTH B TOMY Y1 1HIIOMY BHIAJKy (SIKIIO JIONT — B3STH 30HTHK, SIKIIO HU3bKA TEM-
nepaTypa — oJsIrHyTHCs). Takox 1eif MeTox MOXKHa BUKOPHCTATH TIPH po3po01i Ta BIIOCKOHA-
JIeHI pO3YMHOT'0 OYTUHKY, SIK OJTFH 3 KOMITOHCHTIB.

44. METOZIY1 PO3POBKH 3AXUCTY TTPUMIILIEHHS

acmipant Buconskuii C.B., k.1.1. nor. Kyruieka C.1O., YATY, Uepkacu

B momoBii pos3riisaaBcs MPHUCTPIH, SKHUI TPECTaBIsE COOOK CYKYIHICTH MPOrpaMHO-
amapaTHUX, TEXHIYHUX 3aC00iB OE3MeKH, M0 MArOTh 3a METY OOMEKEHHS BXOIy-BUXOJTY JFOJICH
Ha 3a/1aHi} TepUTOpiH (BUKOPHCTaHHS KITIOUiB Ta IPHUCTPOIB 3UNTYBaHHs). Po3risHyTa MeTozuka
CTBOPEHHS J]AHOI CUCTEMH: BUKOPHCTaHHS MiKpOKOHTposepa Arduino JUtst oTprMaHHS iH(opMa-
1ii 3 aTYVKIB Ta BiMIpaBKY JTAHWX Ha cepsep; Bukoprcranas PUSH-noBinoMeHs Ha MOOLTE-
HHX TIPUCTPOSIX Ta Opay3epax KopucTyBaya Ut iH(OpMyBaHHS BIACHHKIB IPUMIIIEHb TIPO CTaH
cHCcTeMH (BKITIOUECHHS/BUKITIOUEHHS! OXOPOHH, CTIPAIFOBAHHS CHTHAJII3aMil, iH(opMaist mpo pyx
Ta iHIe). [ poOoTH crucTeMu KOPUCTYBad YCTAHOBITFOE TIPHUCTPIil y cebe B MPUMIIIICHHI, BCTa-
HOBJTIOE MOOLITBHI JOIATKH Ha CBOI MOOLTBHI IPHUCTPOI (cMapT(OH, INTAaHIIIeT) Ta aKTUBYE 00JIa-
HaHHs Ha WEB-caiiti po3pobruka cucremn. MikpokoHTporep Arduino Ta MOOUIBHI JOIATKH
B32EMOJIIOTH Yepe3 ceprep, skuit Mae API ¢yHkmil mis pobotr 3 crcremoro. [laHi METOMMKH
JIOTIOMAraroTh KOPHCTyBadyaM 3HAYHO 3HM3WTH 3aTpaTH Ha 0OCIYrOBYBaHHS JIAHOI CHCTEMH (He-
Mae€ MoTpeOH TUIATUTH KOMITaHii, sika 00CIYrOBY€E CHTHAITI3AIIIFO).

45. CTUCHEHHS THO®OPMAIII BE3 BTPAT IS TIEPEJAUI BEJIMKUX
OB’€EMIB JJAHUX

k.1.H. KonecnikoB K.B., maricrpanT Xapesnua P.YO., UATY, Yepkacu

VY nomoBini poO3MISTHYTO METOAM CTHUCHEHHS iH(opmamii anmropurmaMu Xaddmana ta
Jlemmens-3iBa, a Takok MOXiaHUM Bi HuX anroputMmoM Deflate. Skicte komyBanus 1o Ille-
HOHy-PaHO YacTO 3aIEKUTH BiJ BHOOPY PO3OWTTS Ha MiJTPYyNH: YUM OUIBIIA Pi3HHI CyM
IMOBIPHOCTEH MATPYIII, TUM OUTHII HAUTHIIKOBAM CTa€ Koj. JiIsi MoAanbioro 3MeHIICHHS
Ha/IMIpPHOCTi, BHKOPUCTOBYIOTh KOJyBaHHS BEJIMKUMH OJIOKaMH — y SIKOCTi “CHMBOJIB” OepyTh
KOMOIHAI[1 BUXiJHUX CHMBOJIB IIOBIJIOMJICHHS, ajie 1 el MIXig Mae Ti K oOMexeHHs. Bin
BKA3aHOTO HENONIIKY BUTPHA METOMKA KOAyBaHHS Xadmana. [IpencraBieHi pe3ynbTaTH mpo-
BEJICHOT'O JIOCi JPKEHHSI, 1010 iX e)eKTUBHOCTI 3BOYKAFOUM Ha SHTPOITIIO BXiJTHUX JaHuX. JlaHa
OIliHKa ITO3UTMBHUX Ta HETATHBHUX CTOPIH KOXHOro anropurMy. ITokazani MOXKIMBI BapiaHTH
BJJOCKOHAJIEHHS aJITOPUTMY TSI CTHCHEHHSI JaHMX MIEBHOTO THITY.

46. THE USAGE OF LIMITED PROPAGATION OF THE TRANSFER UNITS IN
MULTI-OPERAND ADDITION

PhD Fedotova-Piven 1., PhD Piven O., ChSTU, Cherkassy

This report presents the advantages of the proposed method of addition with using
linear recurrent number systems of third order or higher. This method applies diagonal record
of the sum of each vertical digital slice with using at the same time a set of specific rules of
recurrent addition. The programming model and the extrapolation of the values indicate the
repeated increase speed of addition and reduce the number of intermediate values (about 40 -
50 times) with increasing number of operands (compared to the classical method Wallace).
This method can be applied with increasing the number of operands to 500.
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47. OLJIHKA YACY ®OPMVYBAHHJ ITOCIIAOBHOCTI IICEBJJOBUITA KO-
BUX YNCEJT

JlaBmancekuit A.O., YATY, Uepkacu

[Ipn BuUKOpHCTAaHHI TeHEpaTOPiB IOCHITOBHOCTEH IICEBIOBUITAIKOBUX YHCENT BHHHKAE
mpo0JieMa OIIHKU CTIHKOCTI IOCHTIJOBHOCTEH Ha BUXOJ TaKuX reHepatopiB. OHAM i3 MeTO-
B OITIHKHU CTIHKOCTI € OIliIHKa Yacy BiITBOPSHHS MEPioIy MOCIIIOBHOCTI Ha BIXO/Ii T€HEPATO-
pa. Taka OIiHKa BUKOHYETHCS Il OOUHCITIOBAIBHOIO ONOKY CTaloi NMPOAYKTHMBHOCTI. Aue,
TIPY YMOBI JIOCHTH TPHUBAIOrO MPOIECy (pOpMyBaHHS IOCHTITOBHOCTI (JIECSATKH 1 COTHI POKIB),
MOXKJIMBA 3aMiHa OOJaJHAHHS Ha OLTBII MPOXYKTHBHE, IO JO3BOJISIE 3MEHIINTH 3arajbHHIl
gac (OpMyBaHHS IOCHTITOBHOCTI.B poOoTi 3amporoHOBaHO METOJ OmIiHKH 4acy po3paxyHKY
TIOCIIiTOBHOCTI 3 (PiKCOBAHOIO JOBXHWHOIO B YMOBAX CTAOr0 301JbIICHHS IIBUIKOCTI PO3paxy-
HKY TTOCTIZIOBHOCTI 00UHCITIOBATLHIME Ookamu. [TokazaHo, 1o vac, 3aTpadcHuil Ha (GopMy-
BaHH ITOCITIIOBHOCTI B TAKUX YMOBaX, 3HAYHO 3MEHIIYeThCS. OTpIMaHi pe3ynbTaTH J03BOJIS-
I0Th TIPOBOJUTH OLIHKY CTIHKOCTI T€HepaTopiB ICEBIOBUITAKOBHX YHCEN IPH 3aMiHi 009HC-
JIFOBATBHOTO 00JIaTHAHHS O1IBII TPOYKTUBHUM Ha PETYISIPHIH OCHOBI.

48. PROCESSING OF GEOPHYSICAL AND GEOLOGICAL DATA FOR MODEL
BASED ANALYSIS OF PERSPECTIVE STRUCTURES

Sc. D. (Geol.) S.R. Kalashnyk G.A., KFA NAU, Kropyvnytskyi

During geological prospection in Ingulsky megablock of UkrSh processing of geological
and geophysical information we performed for each well. Database «SVERDLOVYNA»
includes following information: identification (name, coordinates), INCLI (directional survey),
KONSTR (construction of well), OBR (selection of samples), PROBA (selection of samples
wells), REZ (results X-ray structural analysis of 47 elements, silicate analysis, chemical
analysis and others on samples), RADIO (radioactive intervals). Tables related to layers: SLOJ
(description of layer on the well), EPIGE (epigenetic changes), GTN (mining characteristics),
MI SOST (mineral composition of layer), MI TRE (fracture mineralization), POLOS
(striations), PROSLOJ (the layer), RUDA (ore mineralization), TEKTON (superimposed
tectonic processes), TRESH (fractures). There has been performed statistical processing of
databases to determine the background and anomalous levels for certain indicators, factor
analysis and correlation relationships of various properties, properties for forecasting complex
area of work. Further data processing was performed using software packages GEOEAS,
SURFER, FILTR, RAPID and others. Processing of geophysical data was carried out through
programs VPPROF, VPPL, Zond-1, Zond-2 and others. Thus it is possible to make the creation
of geological models of perspective structures.

49. JOCJIKEHHS METO/IB MYPAIIIMHOI OITTUMBALIIL B 3AJJAYAX PO3-
MILLEHHS BA30OBUX CTAHLII BE3IIPOBIJHOIO IIIMPOKOIIOJIOCHOI'O JIOCTYITY

k.T.H. Konecnikos K.B., [Terpenko 10.A., YATY, Yepkacu

VY IOmOBIii pO3TIISTHYTI OCHOBHI TEXHONIOTI] 6€3ApOTOBOrO MIMPOKOIOIOCHOTO JOCTYITY,
OITHCaHi 3arajibHi MypaIIuHi aJrOpUTMH, Ta 3al[POIIOHOBAHO CIEIaIbHIN alTOPUTM JUIS BH-
pinreHHs 3aBaHHs. HaBeneHi pe3ynsraTi eKCepUMeHTATBHUX TOCHTiHKEHD i3 TOpiBHIEHIM
aHaTi30M eeKTHBHOCTI Horo pisHMX Momudikamii. Takox HAEThCS Ipo po3poOKy HOBHX
METO/IB, IO JO03BOJLIOTH ONTHMI3yBaTH PO3MIIIEHHSI 0A30BHX CTAaHIIH 3 TOYKH 30py MiHIMi-
3arii nMuTkoBOI (DYHKITIT BAPTOCTI MpH 3a0e3MeUeHH] HEOOXiTHUX XapaKTEPUCTHK SIKOCTI 00CITy-
TOBYBaHHS. AHaJIi3 3aIPOIIOHOBAHUX AITOPHTMIB Ja€ OLIHKY BIUIMBY MapaMeTpiB HaCTPOO-
BaHHS ATOPUTMIB Ha 4Yac i sKicTh pimeHHS. CdopmoBaHi Kpurepii 3aqadi onruMizamii, ski
BPaxOBYIOTh BTPAaTH CHTHAJIIB NIPH PO3MOBCIO/pKeHHI. [Ipoanari3oBaHo icHyI04i METOAN BHDI-
IIEHHS] BOKKWX 3aBJaHb PO3MINIEHHS. J[OCIIPKEHO ONTHMAaNbHUHA aarOpHTM PO3MIIICHHS
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0a30BUX CTaHIIIH 1 MiAKITFOYCHHS IO HUX KITEHTIB. B TOMambIIoMy epCIieKTUBHE CTBOPEHHS
[13 anst BupiteHHs 3aBaHb posmimeHHst bC Oyab-skoi po3MipHOCTI 1 KoHpiryparii Ta mpose-
JIeHHsI 00YMCITIOBATTEHIX €KCIIEPHMEHTIB Ha OCHOBI cTBOpeHoro [13.

50. HEMPOMEPEXEBI METO/I PO3II3HAHHS JIFOJUHU 10 305PAXEH-
HIO OBJINYYsA

ct. BUKI. KapamnersiH A.P., maricrpant O6onoBckkuit B.I1., YATY, Uepkacu

VY nomoBizi pO3IIISTHYTI OCHOBHI HEHpOMepeKeBi METOIHM PO3ITi3HABAHHS JIOAWHH 110
300pakeHHI0 00mmuus. HaBemeHi OCHOBHI cepr BUKOPHCTAHHS HEHPOHHUX MEpex Uit
pO3Mi3HaBaHHS 300pakeHb Ta 00pa3iB. Onucani HEHPOHHI Mepexi UTs po3ITi3ZHaBaHHs 00pa-
3iB (bararomapoBa HEHpPOHHA Mepexa, HeHpOHHa Mepea BUIIOTO MOPSIKY, HEHPOHHI Me-
pexi Xonginga, HeliponHi Mepexxi Koxonena). HaBeneni mpukmamy pisHUX QYHKINH 1is
HaBYaHHS TaKUX HEHPOHHMX MepeX Ta 0OpaHa HApO3MOBCIOKEHIIA QYHKIIS cepeTHbOK-
BaJpaTHYHOI MOMIUIKH. PO3IIIsIHYTI MeToan po3mi3HaBaHHS 00JIHY. 3aIIPOIIOHOBAHUH METOXR
pO3Mi3HaBaHHS O0JMY B CKJIAJHHUX CIEHAX, IO MPOIOHYE MOUIYK MPAaBIIIBHUX T€OMETpHd-
HUX PO3TAIlyBaHb PUC OOIHTUSL, JUIS 4OT'O 3aCTOCOBYETHCS TAyCCOBCHKHUM MOXiTHUI PiIbTp
3 Oe3MY9ro pi3HUX MacmTaliB i opieHTamii. [I[poBeaeHwit aHaNi3 TTOKa3aB, 10 JaHUH METON
Jta€ OLTBIT KOPEKTHI pe3yabTaTH Ta MiHIMyM XHOHHX CIIPAIIOBAHb.

51. METOJl BUKOPUCTAHHSI HEMPOHHUX MEPEX JUUISI PO3III3HABAHHS
TA KJIACUDIKALIT EMOLIIA JIFOAWHA HA ®OTO30BPAXKEHHSX

maricrpant Kymakos K.1O., YITY, Uepkacu

VY nmomoBini po3rISAHYTI HeWpoMepe)keBi MOAENi IO MOXYTh OyTH BUKOPHCTaHi IS
PO3ITi3HABAHHS EMOITH JTIOMMHA Ha (POTO300paKEHHSX, Ta BITHECEHHS IIi€1 eMOITii 0 OJTHOrO 3
3aBUacHO 3aJaHMX KiaciB. /laHe BM3HA4YeHHS TaKHM apXiTeKTypaM HEHpOHHUX Mepex, SIK
JtoBra KoporkodacHa rmam’sth (long short-term memory, LSTM) Ta 3roprkoBa HelipoHHa Me-
pexa (convolutional neural network, CNN), po3risHyTi iX mepeBaru i Hegomiku. Takox omnu-
CYIOTECSI TIEPCIEKTUBHI METOIY HAaBYAHHSI HEHPOHHMX MEpEeX, Taki SK HaBYaHHS 3 ITiJIKpiM-
JICHHSIM Ta TJIMOMHHE HaBYaHHS. PO3MIISIHYTI CHOCOOM BHKOPHCTAHHS JAHWX METOIWK VIS SIK
knacudikarii 300paxkeHp B MUIOMY, TaK 1 JJIsI [IOCTABJICHOI BHITE 3a/1a4i. BripoBaKeHHs Heli-
POMEPENKEBIX METOAIB ULl PO3Mi3HABAHHS 300pakKeHb, ITiABHUINEHHS TOYHOCTI MPOBEICHHS
Kiacudikarii, SMEHINICHHS TOMUJIOK CHCTEMH y BHIAJKY HHU3BKOI SIKOCTI BXiJJHAX JaHUX Ta
ONTUMI3aIlis CHCTEMH JUISI OTPUMAHHS MOIHBOCTI 1 pOOOTH y PEXHMi PEaTbHOTO Yacy €
Hapasi MOYKTMBIMH HAIIPSIMaMH ITOJABIIHX JOCIIPKESHb.

52. AHAJII3 METOAIB OBUMCJIEHHS OIITMMAJIBHOI'O MAPHIPYTY B ME-
PEXXAX 3 AITATITUBHOI MAPIIIPY TU3AIIIEIO ITOTOKIB JJAHUX

k.T.H. Konecnikos K.B., baran B.1O., YATY, Yepkacu

B monoBii po3riIsHYTO METOAM OOYMCIIEHHS ONTHMAIBHOTO MapIIpyTy B Mepekax 3
aJaNTHBHOIO MapIIpyTH3aMi€lo, a TaKoX alropuTM JleHkcTpy. 3aBaHTaXeHHS 1 HPOITyCKHA
CIPOMOXKHICTB JTiHIH 3B'SI3KY MEpEki TUHAMIYHO 3MiHFOFOThCS, 1110, B CBOFO YEpTy, MOXKE TPH3-
BOIUTH JI0 BIJIHOCHO YacTOi PO3CIJIKH CIY:KO00BOI iH(popmarii mpo 3MiHy Mapiipy-
TiB. HaliOlipmoro nonmpenHst Ha0y/ M aNrOpUTMH aallTUBHOI MapmpyT3anii. Born 3abe3-
MIeYyIOTh aBTOMAaTHYHE OHOBJICHHS TaOJMIh MapIIpyTH3awii micist 3MiHM KoHpiryparii Mepe-
*i. BUKOpHCTOBYIOUH MPOTOKOMH aallTUBHUX AT OPUTMIB, MapIIPyTH3aTOPH MOXKYTh 30Mpa-
TH iHpOPMAIIIIO TIPO TOMOJIOTIIO 3B'I3KIB B MEPEKi 1 ONepaTHBHO pearyBaTH Ha BCi 3MiHH KOH-
¢irypamnii 3813kiB. B Tabnumi mMapmpyTu3anii 3BngaifHO 3aHOCHTBCS iH(pOpMAris mpo iHTep-
BaJI 4acy, MPOTATOM SIKOTO JTAHWI MapIIpyT Oyae 3aiumarncs JiicHuM. ToMy BaXJIMBO Tpa-
BIJIBHO, Ta SIK HaWIBHIYEC 3HAXOMUTH HAHKOPOTI NULIXH. [IpoBeieHiA aHami3 mokasas, 110
anroput™ JleHKCTpH € ONTHMAITEHAM JUTS BUPIIIEHHS 1€l 3a1adi.
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53. METOJI BUKOPUCTAHHSI HEMPOHHMX MEPEX IS IIOLIYKY OIITHU-
MAJIBHOT'O MAPIIIPYTY B MEPEXXAX AITATITUBHOI MAPIIIPY TU3ALTIT

k.T.H. Konecnikos K.B., [Toromaperko O.B., YATY, Uepkacu

VY nmomnoBifi po3risIHYTI HeHpoMepeXKeBi MOJeN ONTHMIi3alii MapoIpyTiB TOCTaBKU Ja-
HUX B IWHAMIYHHUX Mepekax, 3alpOIOHOBaHUH METOJ BUKOPHCTAHHS HEHPOHHHUX MEpPex JUIs
TIOIIYKY ONTHUMAIBHOrO MapIIpyTy B Mepekax 3 aJalTHBHOIO0 MapipyTmsamiero. [Ipencras-
JIEHUH pe3ybTaT IPOBEACHOr0 TOCIIDKEHH 1o po3pobui ¢yHKii JIsmyHoBa 1y1st HEeHpOHHOT
Mepexi Xomdinga, sika 3abe3rnedye MBUAKY 30DKHICTP HEHPOHHOI MEpexki J0 HEeoOXiTHUX
pIIlICHB, a TAKOX JIO3BOJISIE 3MEHIIIUTH KUTBKICTH pebep y mpoaykoBaHoMy MapmipyTi. [Ipose-
JIeHa OI[iHKa OOYHCITIOBAJIBHOI CKJIAJHOCTI METOMY NpH BUKOPHCTAaHHI (YHKIIT eHeprii s
aKTHBaLlii HEHPOHHOI Mepexi POOUTH JOCIHIHKEHHS e OLTHII eEeKTHBHNUM, OCKUIBKH TIpH
npoMy oOpaHa onruMmaibHa (yHKIs JIamyHOBa, Ta orprMaHi xopomr pe3yabrata. Chopmo-
BaHi MIXOIM JO3BOJISTIOTH 3HAYHO CIIPOCTHUTH DIIICHHS 3a]adi MapmIpyTH3allii B CKIaJHIX
KOMIT'IOTEPHHX TeJIeKOMYHIKalliifHUX cHcTeMax. BrpoBa/ukeHHS HeHlpoMepe)XeBHX METOAIB
BHpIIIEHHS 3aBJaHb OalaHCyBaHHS Oy(epHHX 1 KaHAIBHUX PecypciB, OaraToOKOMHOI MapII-
pyTH3altii, a TaKOX 3aBJaHb MapIIPyTH3allii 3 0araTbMa METPHKaMH SIK JTiHIHHAMH, TaK 1 Helli-
HIHIMY € Hapa3i MOXJTMBIMHE HAIIPSIMaMHU TIOJABIIHX JOCIIHKEHb.

54. MOJIEJINPOBAHUE YCTPOMCTB KOHTPOJISI THOOPMAILIMN

k.T.H. goi1. Kyrunkas C.1O., UI'TY, Yepkacce

B noxazie nprBeieHO MOJICTTMPOBAHUE YCTPONCTB KOHTPOIST HH(OpMAIIUK U OTpe/ierie-
HA MX CIIOKHOCTH JUTSI MOJICIICH TIO3UIIMOHHBIX N30BITOYHBIX CUCTEM CUMCIeHHs. PaccMoTpena
0000IIeHHas MaTeMaTHYeCKasi MOJICNTh YCTPOHCTBA KOHTPOJIS OIITHOOK ISt BCEX MCCIICIOBaH-
HBIX MOJICTICH TTO3UIIMOHHBIX M30BITOYHBIX CHCTEM CUHMCIICHHS, KOTOpas Oy/lIeT OmrcaHa JIOTH-
YECKUM BBIPOKCHHEM F = F,UF, UF, U..U F, U..U F, , T1ie F— QyHKIISI KOHTPOJIS OIIMOKA B
KoJie uncia; Fy — QyHKIHS OTCYTCTBUS OMMOKH B K-if YeThIpeXpa3psyIHOi IpyIIe KoJla Yicia;
m = n/4. Ilo pe3yabTaTtaM CIOKHOCTEH Mopesield YCTPOICTB KOHTPOIIS, YCTPOHCTB KOTMPOBa-
HUS W JICKOMPOBAaHUs O€3M30BITOYHON CHCTEMBI CUMCIICHUS B W30BITOYHYIO OINpPECITICHBI
onTUMalibHe Mojieln. Ha CIOKHOCTh YCTPOHCTB mepepabOTKH HHPOPMAIUH BIUSIOT CITOXK-
HOCTb TIPaBUJI BEITIOTHEHHSI apH(hMETHYESCKUX OTIEpaIiil U aJi)aBUT CHCTEMBI CUHCIICHUSL.

55. CHTHATYPHBII KOHTOJIb BBITTOJIHEHUST APUGMETUYECKUX OITEPA-
[TWH B TTOJIE GF(3)

k.T.H. PricoBansrii A.H., HTY XIIH, XapbkoB

B noxnazie paccMOTpeHBI TEOPETUIECKHE BOTIPOCH Pa3pabOTKU CUTHATYPHOTO KOHTPOJISI
BHITTOTHEHMS apudmeTnaeckux oneparmii B one GF(3), mokasaHsl qanpHEUIINE ITyTH COBEP-
MICHCTBOBAHMS TPEJIaraeMbIX MeTONOB. [Ipeioke bl yCTPOICTBA ISl CHTHATYPHOTO KOHT-
poits apudmMeTraeckux oneparuii. [IpuBeeHHBIC TeopeTHUeCKre pa3paboTKH TTONTBEPKICHBI
MPaKTHYECCKUMHU PE3yIAbTaTaMH M He TIPOTHBOPEYAT TEOPETUUCCKUM BBIKITAIKAM.

56. TOCTIPKEHHS CUCTEMU MYJIBTUCTIEKTPAJIBHOT OFPOBKH 305PAYKEHD

k.T.H. jgoil. [Togopoxusk A.O., k.1.H. for. Jlroouenko H.IO., I'pu6 P.M., HTY «XIID»;
JlaBpog B.I1., XHYTIC, XapkiB

B nmomoBizi mokasaHo, 1o s po3Mi3HaBaHHS 00’ €KTIB MPU 00pOOIIi TaHUX JTUCTAHITH-
HOT'O 30H/IyBaHHS 3eMJIi y BUIVISI MYJIBTHCIIEKTPAIBHIX 300paskeHb MOKIINBE 3aCTOCYBAHHS
HelpoMepekeBUX TexHomorii. HaBeneHo meton 0OpoOKH JaHWUX TUCTAHIIIHHOTO 30HTyBaHHS
B CHCTEMI EKOJIOTIYHOTO MOHITOPHHTY Ha OCHOBI aJITOPUTMY PO3Ii3HABaHHS C(HOPMOBAHHX Y
CHCTEMi TUCTaHIIITHOr0 30H/{yBaHHS 3eMJIl MyIBTHCIIEKTPATBHIX 300pakeHsb, SIKUH 0a3yeThes
HAa BUKOPHCTaHHI 3TOPTKOBOI IITYYHOI HEHPOMEPEXki THITY HEOKOTHUTPOH. PO3rIIsTHyTO 0C00-
JIUBOCTI MOOYIOBU HEOKOTHITPOHHOT MEPEXi JIsl 0OpOOKH MYyJBTCIIEKTPATBHUX 300paKEHb.
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KepiBHuk cekuii: n.1.H. mpod. M.I. Anamenko, XHY, XapkiB
Cexperap ceknii: k.mema.H. H.I'. Kyayk, XHY, Xapkis

NMNIACEKUIA 4.1
LUMBINTbHA BE3NEKA (IH®OPMALUIUHA NIATPUMKA)

1. 3ABE3INEYEHHS BE3ITEHHNX YMOB ITPAILIl B TABOPATOPIAX I10 J10-
CJIIJIPKEHHIO KEPAMIYHUX MATEPIAJIIB

k.T.H. joil. Joponin €.B., XHY, Xapkis

[IpoBeneHHs NOCTiKEHh KepaMidYHUX MaTepialliB TOB’S3aHO 3 BUKOPUCTAHHIM IIPO-
[IECIiB 3 MiJBUIICHAM IITYMOM, 3alWJICHICTIO JIA0OPaTOPHUX MPUMIIICHb, BILTHBOM BHCOKHX
TEMIIepaTyp BiJl BUCOKOTEMIIEpaTypHHX arperaTiB. IIpoBeneHuii anaimi3 y miif ramysi roBo-
PUTE TIPO TE, IO Y JaHUX BHITAJKaX BUHHKAE BUCOKHMI PiBEHb PU3UKY MPOQECiHHIX 3aXBO-
proBanb. Ha miyicTaBi mporo po3po0IieHi 3axX0/H, M0 JT03BOJISTIOTh 3HU3UTH PIBEHb PU3UKIB 1
3abe3neunTy 6e3nedHy poOoTy MparliBHUKIB.

2. OIIOBIIEHHSA HACEJIEHHS ITPO 3ATPO3Y I BUHMKHEHHS HA/I3BU-
YAWHUX CUTY AL B OCOBJIMBU TTEPIO/]

Mampait H.M., XHVYTIC, Xapkis

B nomoBini aHamizyeThcs poOoTa aBTOMAaTH30BAHOI CHCTEMH ILIEHTPATi30BaHOTO OIOBI-
IIIEHHST Mepexi 3BI3Ky Ta paJlioMOBICHHS. Bka3aHo Ha HEJOCTAaTHIO THYYKICTh, HU3bKY iH(O-
PMaTHBHICTh Ta HEIOCTATHIA PIBEHb aANTHBHOCTI IIi€l CHCTEMH. PO3IISIHYTI 0COOIMBOCTI
OTIOBIIIEHHST HACEJICHHS IIPO BUHUKHEHHS Ha[3BHYaiHIX CHTYaIlil 3 ypaXyBaHHIM CydacHOrO
PIBHS PO3BUTKY TEJICKOMYHIKAIlIHHUX 3ac00iB 3B’5I3Ky. 3alipoIIOHOBaHA MOJIENb OIOBIMICHHS
HaCeJIeHHS], sSIKa pealTi3yeThesl yepe3 0a30Bi CTaHIIl CTUTBHUKOBOTO 3B’ s13Ky. CyTHICTD OHOBIIE-
HOI CHCTEMH TIOJISTAE B HACTYITHOMY: a0OHEHT OTpuMye iH(pOopMallito y BUMIIsIi SMS moBizo-
MJICHHS B SIKOMY JIOBOJIUTHCSI CUT'HAJL, TIOPSIOK JIiii Ta ajipeca HalOIMK4IOl 3aXHCHOI CITOPY/IH.
3axuCHI CHOPYIH «IIPUB’sI3aHI» 10 6a30BHX CTaHINH CTUTBHIKOBOIO 3B’sI3Ky. AHaI3 aOOHEH-
TiB, sIKi 3HAXOJATHCS OLTS HAHOMMKI01 0A30BOI CTaHIIl, TPOBOAUTECS Ha KomyTaropi (MSC)
oreparopa, Io Haja€ TeIeKOMyHIiKaliiHi mocmyry. IIpoBeneHuii aHami3 Mmokasas, IO JaHa
MOJIeNb HaHOUIBIT TOYHO ONHCYE BHPIMIEHHS NMPOOJIEMH MOAANBIIOTO PO3BHTKY aBTOMATH30-
BaHOI CHCTEMH IIEHTPaTi30BaHOrO OMOBIIIEHHS HACEIECHHSI.

3. OLIHKA YMOB POBOTHU ITPAIIIBHUKIB HIMHOMOHTAXY B ABTOMO-
BUIbHUX 'OCIIOAAPCTBAX

Binanuenko H.B., XHY, Xapkis

B nmoxmazi Bu3HaueHi yMOBH poOOTH MpaniBHUKIB ITMHOMOHTa)KY aBTOMOOUIBHHX ITi-
JIIPHEMCTB. 3a3HaueHo, 10 Ha 370POB’S JIFOIMHH BEJMKHI BIUIMB OKa3ye BEJIMKA KUTBKICTh
HEOE3MEYHNX PEUOBUH, IO O0EPTAIOTHCS B MPOIECI BYJKaHi3allii, BUCOKa TeMIlepaTypa,
JIOCTATHBO HU3BKHUH PiBEHb KyNbTYpH BUpoOHMITBA. Ha migcrasi mporo po3pobieHi 3axony,
110 JIO3BOJISTIOTH TOJIIIIIATH YMOBH IIPAIli MpaliBHHUKIB.

4. TIOJIIIIIEHHS YMOB ITPAIIl OITEPATOPIB ABOHEHTCBHKOI CITYXXBH
EJIEKTPOYCTAHOB

CwmipnoBa LIO., XHY, Xapkis

B momoBizai po3risHYTI MHTaHHS YMOB POOOTH ONEpaTopiB eEKTPOYCTaHOB, ONHMCAHI
YMOBH TIpaili, OpraHizallisi poOo4Ynx Micilh. Br3HaueHOo, M0 HAWOUTBIT MPOOIEMHIMH Mic-
ISIMH € BiJICYTHICTB 3a3€MIIIOIOYOr0 KOHTYPY KOMIT FOTEpiB, MOPYIIEHHH PEXUM TIpali po-
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OITHHUKIB 3 BUKOPUCTAHHIM OPTTEXHIKH, 3aXOH 3 eJIeKTPOOe3NeK: He BilITOBIal0Th BIMO-
raM HOpMaTHBHHUX JIOKyMEHTIB, €prOHOMITHICTb POOOUYNX MiCIb He 3a0e3rnedye HOpMabHOL
pobotu mpariBHuKiB. Ha mifcraBi BU3HaYeHNX HEHOJIKIB po3poOIIeH] 3aX0/u, 10 T03BOIS-
I0Th NIPUBECTH YMOBH TIpaIli 10 HOPMAaTHBHUX BUMOT.

5. 3ABE3IIEYEHHS HOPMAJIBHUX YMOB ITIPALl CYUACHUX ITPEJIMET-
HUX ®OTOI'PADIB

Kpetora T.O., XHY, Xapkis

PoGora mpenmeTHux ¢ororpadiB norpedye BUKOPHUCTAHHS Pi3HMX 3aco0iB BimoOpa-
XKEHHS 00’ekTiB Ta 00poOkM iX 300pakeHHs. ToMy mpH poOOTi BHHHMKAIOTH NPOOIIEMH,
TIOB’s[3aHi 3 BEJIMKUM HaIpy)KeHHSM 30pOBUX (YHKIIiH, BIUTMBOM BUIPOMIHIOBaHb BiJl MOHI-
TOpiB, codiTiB Ta oprrexHiku. [Ipy oMy HEMaIOBaXKHIM € CTBOPEHHS TaKMX yMOB IIpari,
sike Oyme cnpusta 30epekeHHI0 poOoTH (axiBIiB. Po3poOiieHi 3axojd, MO JO3BOISIOTH
TIOJITIIINTH YMOBH TIPAIli NMPaIiBHUKIB.

6. YJIYUIIEHUE VCJIOBUM TPYJA BPAUE-CTOMATOJIOI' OB

Erumxo C.B., XHY, XapbkoB

B noxmane paccMoTpeHB! OCHOBHBIE BOIIPOCH! OXpaHBI TPyJa M YCIOBHIT paboTHI Bpa-
'{CI7I-CTOMaTO.HOFOBZ I/ISY‘ICHLI CaHI/ITapHO-FPH‘I/IeHPI'ICCKI/IC yc.HOBI/ISI pr}la, BJIUSAHHUC HC6HaFOH-
PUSITHBIX (PaKTOPOB paboueil cpeibl HA COCTOSHUE 3II0POBBS Bpaueil, OCHOBHBIC TMPHIUHBI
BO3HUKHOBCHUS Hp0¢)3a60HeBaHHﬁ, NpoBE€ACHA OLICHKA HCI/D(Od)I/BI/IOJIOFI/I‘{eCKOI‘O COCTOSAHUSA
CTOMATOJIOI'OB. Ha OCHOBC HOHy‘IeHHLIX JAaHHBIX paSpa60TaHLI MepI)I7 HaHpaBIIeHHBIe Ha CHU-
*KeHne podzadoneBaHmil 1 CHIDKEHNE BIMSIHHS BPeIHBIX (DaKTOPOB MPOU3BOICTBEHHON Cpe-
JBbI. Pe3yHBTaTBI pa60TLI IIOKa3aJiki, 4To BHeZLpeHI/Ie JaHHBIX Mep HpI/IBe):[eT K yJIy'-IH_IeHI/IIO
COCTOSIHUS SHOpOBLSI nu yBeIII/I‘IeHI/IIO HpOI/I3B0ﬂI/ITeHI)HOCT n pr}la CTOMATOJIOr OB.

7. YJIYUUIEHUE YCJIOBUI TPY JA I'A303JIEKTPOCBAPILIKOB

Pynresa O.B., XHY, Xapskos

B noknmage paccMOTpPEHBI BOIIPOCHI OXPaHbI TPYJa M YCIOBHS pabOThI Ta303/1€KTPOC-
BapIIVKa: YCIOBHS TPYJa Ha MPEIIPHUATHH, PACCMOTPEHO BIMSHUE HEOIaronpusaTHBIX (ak-
TOPOB paboueil cpessl Ha COCTOSIHUE 370POBBSI PAOOTHUKOB, CTATHCTHKA HECYACTHBIX CITY-
4aeB, npo¢3aboneBaHnii 1 OCHOBHBIC NMPUYUHBI MX BO3HHUKHOBEHWs. [IpemiokeHs! MepHl,
HalpaBJIeHHbBIE Ha CHIDKeHHE TPpoQ3adoIeBaHNi W BIMSHHS BPEIHBIX (pakTOpOB IMPON3BOA-
CTBEHHOW cpenbl. BHenpenne maHHBIX Mep NpUBENET K YIY4YIIEHHIO YCIOBHH TpyAa ra3on-
JIEKTPOCBaPIIHKOB.

8. KOMIUIEKCHA OIIIHKA AHTPOITIOI'EHHOI'O BIUJINBY HA HABKOJINU-
IMHE CEPEJQOBUIIE HA OCHOBI 3ACTOCYBAHHA KOCMIYHUX CUCTEM
CITOCTEPEXXEHHA

1.6.1. pod. Bormap O.I., n.1.H. mpod. Mamkos O.A., n.1.H. mpod. [Mamxos JI.IL.,
JEA TIOY, Kuis

OHUM 3 OCHOBHUX HAIPSIMIB ITiIBUINCHHS SKOJIIOTTYHOI O€3MEeKH HABKOJIMUIIIHE CEPEJIo-
BHUIIE € TOIIYK TA CBOEYACHE JIOKAJI3allisi TEXHOTEHHOro 3a0pyJHEHHS Ta aHTPOIOr€HHUX
BIUTUBIB Ha JIOBKUUII, BU3HAUCHHS XapakTepy 3a0pyJHEHHS Ta HOro po3Mipy Ta 30H BIUIHBY.
Haii6inpm edexTuBHIM 3ac000M IpH MPOBEEHHI €KOJIOTiYHOrO MOHITOPHHTY € 3aCTOCYBaH-
HS IUCTAHIIHNX METOJIB 3a JOMOMOI0I0 KOCMIYHHX CHCTEM ONTHKO-EIEKTPOHHOIO CIIOCTe-
pexeHnst. OcoOIMBOCTI BUKOPHCTaHHS 0AaraToCIeKTpaIbHIX 3HIMKIB JAIOTh 3MOTY BU3HAYHTH
BIIACTHBOCTI BIUIMBY, PO3MIpPH, KOHIICHTpAILilO, Ta 1HIN XapaKTEPUCTHUKU CEPEIOBHIIA IO
CriocTepiraeThest Ha MicreBocTi. Lle 1ae MOXITHBICTE 32 JOIIOMOTOI0 CyJacHHX TeoiHdopma-
LIHIX TEXHOJIOTIH MPOBECTH IPOrHO3YBAaHHS HACIIKIB BIUIMBY, 3MICT B3a€EMOIII 1 criocTepi-
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raTH 3a aHTPOIOTEHHOIO 30HOI0. B 1OmOoBiAi mpeacTaBieHi pe3ynbTaTH OCIIPKEHb 00
MIPOBEIEHHS KOMIUIEKCHOI OIIHKH 332 CTAaHOM JIOBKIJUIS, BU3HAUCHHS MTapaMeTpH BIUIUBY TEX-
HOTEHHOT0 3a0pyIHEHHS Ta MOMISMH, MPOLECaMH, SBHUIAMH IO NMPOTHKAIOTh B HABKOJIHII-
HBOMY CEpPEJIOBHIIIE Ha OCHOBI 0araTo CIieKTpairbHOi 0OpOOKH KOCMIYHUX 3HIMKIB.

9. OCORBJIMBOCTI BITPOBAJKEHHSI CYYACHOI CHUCTEMM EKOJIOI'TY-
HOI'O MEHEJIXDKMEHTY HA OCHOBI YITPABJIIHHA PUSUKAMU

k.T.H. Jlemunenko O.0., KHY T/I, Kuis

Y JOmOoBiIi MPENCTaBICHO aHAIi3 HOBUX BUMOT Mi>KHapoaHOro ctanaapty ISO 14001
Bepceil 2015 poky [0 cHCTeM eKONOriYHOrO MEHEMKMEHTy. BrpoBamkeHHS HOBOI Bepcii
crarmapty ISO 14001 mae psa ocoOIMBOCTEH IO OB’ S3aHO 3 pearizalfiero Horo Ha Imijm-
pueMcTBi. Tak B JIOMOBIJII PO3TISNAIOTHCS OCOONHBI CKIIQJHOCTI TIPU aJanTallii 10 HOBUX
0a30BHX BMMOT ITOB'I3aHUX 3 HEOOXIJHICTIO BIPOBA/UKEHHS CePTH(IKOBAaHUMH OpraHi3arli-
SIMA TaKUX IHCTPYMEHTIB €KOJOTiYHOTO MEHEKMEHTY SIK YIPABIiHHS JIOKYMEHTOBAHOKO
iH(pOpMAIIi€r0, TIPOIIECHUH 1 PH3UK-OPi€EHTOBAHHH ITiTXOIN B MEHEPKMEHTI.

10. OCOBJIMBOCTI 350PY EKOJIOI'TYHUX JAHUX CTAHY BOJAHOI'O CE-
PEJJOBUIIIA HA OCHOBI BUKOPUCTAHHS CITELIAJII3OBAHOI'O CYIHA

Teyr B.M., IEA TIOY, Kuis

HaiiBa xTHBIIIOI0 €KOJIOTIYHOI0 TPOOIEMOI0 MOpeH 1 OKeaHiB € iX 3a0pyqHeHHS IIKia-
JIMBUMH PEYOBHHAMH, SIKI HABOJSTH JIO OE3MOBOPOTHHX MpoIeciB Jii Ha ¢uopy 1 dayHy,
MIPUPOJIHI PECYPCH 1 )KUBUX OPraHi3MiB, a TaKOXK HeOe3Meka JuIst 370poB's jroneit. Oxpim
I[LOT'0, AaHTPOIIOTCHHUH BIUIMB Y BOJHOMY CEpPEIOBHII HABOIWTH B MOTiPIIEHHIO MOPCHKOL
TISUTBHOCTI, BKITIOYAI0YH PHOATIbCTBO, 3MIHIOIOUH SIKiCTh MOPCHKOI BOH. ICHYIOTE pi3HI BHIH
3a0pyaHeHs — XiMiuHe, (i3HndHe, MEXaHiuHe, OiomoriuHe. B 3amexxHOCTI Bin 3a0pyaHEHHS
BOJTHOTO CEPEIOBHUIINA 3aCTOCOBYIOTHCS Pi3HI METOIM JTiKBifaIii HacmiakiB. ToMy B J0MOBii
MIPE/ICTaBIeH] JOCHIPKeHHS OO0 ONTUMAJIBHOTO 300py JMaHMX Ta BH3HAYECHHS IUIONIMHHI
BOJIHOI ITOBEPXHI IPH €KOJIOTIYHOMY KOHTPOII MOpPSI Ha OCHOBI 3MiHi yMOB pPyXy €KOJIOTi4-
HOTO Cy/iHa 3 3a0e3MeYeHHsIM 3aJaHoi JUHAMIYHOI TOYHOCTI YTpUMaHHs Ha Kypci.

11. AHAJII3 KPUTEPIIB OIITHKM CUCTEMM KEPYBAHHS OXOPOHOIO
MMPALI ITIATIIPUEMCTBA

Xaumins B.B., XHYMI', Xapkis

VY 1omnoBizi po3rIITHYTO OCHOBHY BEPTHKAJb yIpaBIiHHS 0XxopoHoro mpari y CKOIIII.
Busnauero piBHI npodeciiHol KOMITETeHIN{ 3 0XOpOHHM Ipalli Ta po3podiIeHo KpHTepii ori-
HKU TPOQECIiHHOI KOMIETEHINT /Ui KOKHOTO 13 PiBHIB MO0 OXOPOHH Ipalli Ta Oe3MeKd
BupoOHMITBA. Ha 6a3i oTpuMaHuX KpHUTEpiiB OMIHKM CTBOPEHO MEpETiK MUTaHb, Ha SIKi Mpa-
LiBHUKM MAIOTh BiJIIOBICTH TiJ] 9ac aHKETYBAHHS UM NPU MOAAHHI JOKYMEHTIB 3 IpHHOMY
Ha poOOTY, UM IIiJ 4ac aTecTallii /mepearectaiii mod BU3HAYHTH BiJIIIOBIIHICTH MpaIliBHUKA
MOCaZOBMM 00O0B’SI3KaM Ta BHMOT'aM i3 OXOPOHU TIpaIli.

12. BUBHAUEHHS OITUMAJIBHOI TTEPIOJJUYHOCTI ITPOBEJIEHHS ITPO-
OUTAKTUYHUX 3AXO/IIB HA CHUJIIOBUX TPAHCOOPMATOPAX I3 3ACTOCY-
BAHHSIM JIN®Y3IMMHO-HEMOHOTOHHOT'O PO3ITOUTY YACY BIIMOB

acucrenrt [lerpenko A.M., YTV, Yepkacu

Jlnst 3a0e3medeHHs CIPaBHOTO CTaHy €JICKTPUYHOTO OOJIaJHAHHS, WOro HaJiiftHOI Ta
€KOHOMIYHOI eKCIUTyaTalii Ipy ONTHMAIFHUX TPYJAOBHX Ta MaTrepiallbHHX BHUTpaTaX, CHC-
TeMa eKCIUTyaTallifHO-TEXHIYHOTO 00CITYrOBYBaHHS Ta PEMOHTY Iependadae MpoBeICHHS 3
BH3HAYCHOIO TEPIOMYHICTIO Ta IMOCIHIOBHICTIO KOMILUIEKCY MPOMITAKTHIHHUX 3aXOdiB. Y
JIOTIOBiJII  pO3pO0JieHa METOJMKA BWU3HAYCHHS ONTHMAILHOI TEPIOJUYHOCTI TMPOBEICHHS
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Mpo(hiTAKTIYHNX 3aXO0/1iB Ha CHJIOBHX TpaHC(HOpPMAaTOpax 3a CTAaHOM JUIsl MOZeNi Audy3iiHo-
HEMOHOTOHHOTO 3aKOHY PO3IOZINTY BiZIMOB IPH BpaxyBaHHI IMOMIJIOK IE€PIIOrO i APYroro
pomy. Jlnst omuicy mporieciB, IO BiIOYBAarOTBECS B CHUCTEMi TEXHIYHOTO OOCITYrOBYBaHHS,
BHKOPUCTOBYETHCS HAIlIBMapKOBCHKHUH MPOIIEC y HOro KIAaCHIHOMY pO3yMiHHI. BpaxoByro-
Y CKJIQJHICTh MAaTEMaTHIHOI MOJIET, a TaKOX BITHOCHY CKJIAIHICTh MOJEMI BiJ]MOB JUIS
OTpHUMaHHs KiHIIEBUX PE3yNIbTATIB 3aCTOCOBAHMI UHCENBHUI METOJ, KUl 3a0e3MednB Jo-
CHThH BHCOKY TOYHICTH o0umcieHb. OTpumaHi y poOoTi HayKOBI pe3yiabTaTH MOXYTh OyTH
BHUKOPHUCTaHI JJIsI PO3PaXyHKY PiBHS KOS(IIli€HTY TEXHITHOTO BHKOPHCTAHHS Yy 3aJI€XKHOCTI
BiJ] MapaMeTpiB MOJIETi.

13. PASPABOTKA BJIOKA YIIPABJIEHUSI KOHTAKTOPOM

k.T.H. joul. Kucuns T.1O., Yun6ait B.O., x.1.H. mor. Tpembosenkas P.B.,UI'TY, Uep-
KacChl

B noxiazie paccMOTPEHBI OCOOEHHOCTH UCTIONB30BAHKS OJIOKA YIIPABICHUS KOHTAKTO-
POM, TIpeIHA3HAYEHHOTO JUTs pabOThI B CETSX KaK IMOCTOSHHOIO, TAK U MEPEMEHHOIO TOKA.
Jlyist pacuivpeHus: HOMEHKIIATYPhI BBIMTYCKAEMBIX KOHTAKTOPOB, OBLJIO MPUHSTO PEIICHHUE O
pa3paboTKe yHHBEPCAIBHOrO 0JIOKA YIPABJICHUS KOHTAKTOPOM, KOTOPBIH paboTaer Kak OT
CEeTH TIOCTOSIHHOTO TOKa, TaK U OT CETH MEePEMEHHOr0 TOKa. J[aHHBIN OJIOK yIIpaBIIeHHs KOH-
TaKTOPOM 00ECIIEUNBAET PEKUMBI PA0OTHI HJIEKTPOMATHUTHOTO ITPUBOJIA HEOOXOMUMBIE TSI
paboThl BAKYYMHBIX KOHTaKTOPOB, TaKHE KaK, PexuM (HOPCHPOBKH U PEIKHM COPOCA MOIII-
HOCTH. PeskuM ¢Opoca MOIIHOCTH TIO3BOJISIET CHU3UTH DHEPrONOTpeOIeHHe KOHTAKTOpa B
peXuMe yIep>KaHusI [0 OTHONIEHHIO K ITYCKOBOMY PEKHMY M TEM CaMbIM OOJIETYHUTH TEIUIO-
BOU peskuM paboTsl Karyiiek. [IpoBeIeHHbIN aHATM3 MOKa3all, YTO JaHHask MOJEINb O3B0~
JISIET YIYYIIUTh YIIPABICHHUS KATYIIKAMH MarHHUTHOW CHCTEMBI CYIIECTBYIOIIUX KOHTAKTO-
POB Ha MEPEMEHHOE U TIOCTOSIHHOE HATIPSDKEHHS.

14. THE APPLICATION MODEL APPROACH TO THE PLANNING AND
CONTROL OF SAMPLING UNCERTAINTY

Bazarnyi A.G., PhD Tychkov V.V., PhD Assoc. Prof. Kisil T.Yu., ChSTU, Cherkassy

The model approach uses a predetermined model according to which detects all
components of uncertainty evaluate them quantitatively and combined to get the total score.
In this approach it is possible to use the model of the sampling theory that allows certain
components of uncertainty estimate the characteristics of the dispersed particles. The
essence of the approach is that initially identifies all sources of uncertainty, quantified the
contribution of each source and then reduces all the components of the uncertainty and get
an assessment of the combined standard uncertainty. Each of the stages measuring treated
separately. Measurement uncertainty arising at each stage, evaluate independently, empirical
or other methods. Then calculate the combined uncertainty by combining the uncertainties
of all stages. To disperse quantitative systems in sampling theory approach is used to
describe the seven types of sampling error. One of these errors (fundamental) is estimated
using an equation based on the particulars of the individual sampled particles.

15. THE APPLICATION OF LINLANE IN AESTHETIC BEAUTY

Petrushko Yu.A., PhD Assoc. Prof. Trembovetskaya R.V., ChSTU, Cherkassy

At present, we established laser technology to treat various diseases, and the laser has
become an effective tool for physicians. However, the complexity of the medical laser
technology, the need for a permanent qualified engineering services, the need for special
operating, prevented the widespread use of laser technology for surgery and force therapy in
the treatment of weight. Using and testing of devices with long operating emission wavelength
of 0.97 microns in medical practice has shown its high efficiency, it has allowed to develop

77



Mpobnemu iHbopmaTU3alii : YeTBepTa MidkHapoAHa HayKoBO-TEeXHiYHa KOHbepeHLis

techniques for use in various fields of medicine. Thus, it can be argued that the emergence of
semiconductor lasers and diode-pumped lasers, has led to a qualitative improvement of the
characteristics of laser devices for surgery and force therapy, empowering them to use. These
devices operate in different regions of the visible and near infrared range, to optimize the
impact on the biological tissue while minimizing undesirable effects on surrounding organs.
Introduction into medical practice techniques based on the use of laser devices, allows you to
transfer to a clinic or outpatient treatment of many diseases.

16. THE TECHNOLOGY COMPUTER-AIDED DESIGN AND MANUFACTUR-
ING OF DENTAL PROSTHESES USING 3D TECHNOLOGY

PhD Assoc. Prof. Lepsky V.V., Eastern University; Bas D.V., PhD Assoc. Prof.
Kisil T.Yu., ChSTU, Cherkassy

Due to its high accuracy, versatility and performance information technology tasks
could not find application in medicine, particularly in dentistry. Despite the diversity, the
basic principle of all modern dental CAD / CAM system consists of the following steps: 1.
Collection of data on the relief of the surface of prosthetic bed with a special device and
converting the received information into a digital format suitable for computer processing. 2.
Build a virtual model of the future design of the prosthesis with a computer and with the
wishes of the physician (step CAD). 3. Direct manufacturing of dental prosthesis on the
basis of the data obtained with the device with numerical control of structural materials (step
CAM). Computer processing of the graphic information allows examining the patient
quickly and carefully, and showing the results both to the patient and other professionals.

17. THE RESEARCH OF A COMPUTERIZED ULTRASONIC MEDICINES
SPRAY SYSTEM

Tychkov D.V., Medianyk V.V., PhD Assoc. Prof. Bazilo C.V., ChSTU, Cherkassy

Inhalation devices are intended for personal use by persons suffering from ENT diseases,
for the treatment and prevention of diseases of the upper respiratory tract and lungs, by
aerosols of liquid drugs (mineral waters, water solutions of salts, decoctions of herbs, etc.).
Also their use can be effective for flavoring and / or room cleaning from harmful substances
and microorganisms by spraying metered quantities of liquids on a given program. A
distinctive feature of the developed inhalers is a system for automatically monitoring of the
sprayed liquid level, in the focus area of ultrasound. It provides: at first, its full expenditure,
and at second, the high stability of the dispersion composition of aerosol and its density. In the
ultrasonic inhaler is used a piezoelectric element in the form of a disk which connected to the
aluminium concave lens for obtaining a focused ultrasonic field. Application of the lens not
only provides focusing of ultrasonic vibrations, but also protecting the silver electrodes of the
piezoelectric element from the effects of the used drugs.

18. THE EMPIRICAL APPROACH TO THE PLANNING AND CONTROL OF
SAMPLING UNCERTAINTY

Tychkova N.B., PhD Tychkov V.V., ChSTU, Cherkassy

The uncertainty of measurement — the most important generic parameter that
characterizes the quality of the measurement. This is due to the fact that uncertainty is very
significant impact on the decisions taken on the basis of the measurement results. However,
the measurement is almost always includes the sampling process. The reason for this is the
inability to analyze the entire volume of the material. If the purpose of measurement is to
find the concentration of harmful substances in the test object, the uncertainty associated
with the sampling process will inevitably be one of the components of the uncertainty of the
result. Sampling is often contributes significantly to uncertainty and requires careful
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planning and monitoring. In this connection it is necessary to always evaluate the
uncertainty associated with the sampling process. In the empirical approach, perform
multiple sampling and analysis in a variety of conditions to quantify the impact of factors
such as the uneven distribution of the harmful substance in the material or deviations in the
application of the same or different sampling methods and to calculate the uncertainty (and,
usually, some of its components).

MIACEKL|IA 4.2
CYYACHI IH®OOPMALIMHO-BUMIPIOBAJIbHI CUICTEMU

1. THE COMPARISON ROD AND GRADANNOI OPTICAL SYSTEM OF THE
ENDOSCOPE

Zadnipryany V.V., PhD Assoc. Prof. Trembovetskaya R.V., PhD Tychkov V.V.,
ChSTU

When constructing an optical circuit with a rotating lens system, all the lens is usually
carried out with normal bonding surfaces. However, for the correction of spherical
aberration and astigmatism, you can perform all the basic lens of the endoscope single, i.e.
un-ahromatizating and uncorrected for spherical aberrations and correct these aberrations
translate into a single afocal compensator. This concept greatly reduces the number of
optical parts and simplifies the manufacture of the endoscope. To solve the problem of
increasing the length of the rotating system without complicating its use lenses with a large
thick - the so-called rod lens. Quite often used structural diagram of a rotating system, which
consists of three lenses, the average concentric lens is formed, and in extreme lens surface
facing the secondary lens - confocal relative to the object and image.

2. A PORTABLE LABORATORY DEVICE FOR A COMPLETE ANALYSIS OF
THE DIFFERENT FUELS COMBUSTION PRODUCTS

Bagriy A.D., PhD Tychkov V.V., ChSTU, Cherkassy

The measuring device with a digital mode by specifying the composition of the
mixtures is a portable device such as a laboratory, and is intended for a complete analysis of
the products of combustion of various fuels burned in power boilers, furnaces and other
combustible fuel devices, as well as for environmental protection. Laboratory measuring
device is installed in enclosed areas with air temperatures of 15 to 25 °C and relative
humidity up to 80 %, non-explosive, non-combustible containing toxic corrosive gases and
vapors and dust within the sanitary norms. Improper operation of the measuring device in
rooms where the air contains exhaust gases fuel devices, since the air line from the
compressor unit, these gases are sucked into the chromatography column is reflected on the
quality of the zero line and makes it difficult to conduct quantitative and qualitative analysis.
In such circumstances, the air supply line of the device is carried out either by a compressed
air cylinder or air compressor intake should be taken out of a contaminated room.

3. THE ANALYSIS OF COMPUTERIZED ULTRASONIC SURGICAL SYSTEMS

Petrushko Yu.A., PhD Bazilo C.V., Zaika V.M., ChSTU, Cherkassy

In most cases, surgical interventions followed by infections which cause diseases of
soft tissues that develop in the form of inflammatory processes and others. The use of anti-
biotics partially prevented this problem. But frequent use of these drugs has led to changes
in the microflora, reducing the effectiveness of antibiotic therapy. Research and develop-
ment of methods to reduce blood loss, wound healing acceleration and postoperative resorp-
tion of scars are one of the biggest challenges in medicine, which ultrasound helps to solve.
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Thus ultrasonic influence has a significant antibacterial effect that allows surgery to perform
antiseptic treatment without using antibiotics and various chemicals. Ultrasonic instruments
differ in their purpose, wave's oscillation amplitude and other characteristics. Computeriza-
tion of ultrasonic surgical systems makes it possible to continuously supply the power which
is best suited for each surgical procedure.

4. THE RESEARCH OF COMPUTERIZED ULTRASONIC SURGICAL SYSTEMS

Petrushko Yu.A., PhD Bazilo C.V., ChSTU; Fedoruk L.O., Cherkasy Hospital Ne3

Informatization of ultrasonic surgical systems makes it possible to significantly in-
crease the productivity and quality of surgical procedures. The main devices are a scalpel
(surgical knife), a bone saw, an ultrasonic device for "welding" of bones and others. The
amplitude (A) of the waves of the cutting tool can range from 1 to 365 microns (depending
on destination of surgical instrument and needs of procedure) and the frequency (f) — from
20 to 100 kHz. Ultrasonic vibrations can reduce the friction between the blade and the tis-
sue. Only the cutting part edge interacts with soft tissues during cutting, microcutting takes
place. The heat is released from the edge, creating a hemostatic effect. All this facilitates the
process of operating that causes the propagation of ultrasonic instruments in surgery. It
should be noted that ultrasonic systems have several advantages over electrical or cryosurgi-
cal ones because they do not stick to the tissue and the surface of the wound channel and do
not cause additional injuries. The ultrasonic scalpel in comparison with laser surgical in-
strument allows the surgeon to control the tissue dissection process better.

5. THE QUALITY CONTROL OF TECHNOLOGICAL PROCESS OF ULTRA-
SONIC CAVITATION IN PHARMACOLOGY BASED ON MICROCONTROLLERS

Medianyk V.V., PhD Tychkov D.V., Assoc. Prof. Bazilo C.V., ChSTU, Cherkassy

Pharmacy is the science and technique of preparing and dispensing drugs. It is a com-
bined medical and chemical science that aims to ensure the safe and effective use of phar-
maceutical drugs. Production of medicines is a high-tech process that requires a high level
of accuracy and reliability for producing high-quality products. In the pharmaceutical indus-
try there are many methods of preparation of drugs. One of the methods for the production
of liquid mixtures in pharmaceutical industry is an ultrasonic cavitation method. Cavitation
is a formation of vapour cavities in liquid, i.e. small liquid-free zones ("bubbles" or "voids"),
that are a consequence of forces acting upon the liquid. It usually occurs when a liquid is
subjected to rapid changes of pressure that cause the formation of cavities where the pres-
sure is relatively low. When subjected to higher pressure, the voids implode and an intense
shock wave can be generated. For improving the technological process of preparation of
drugs it is encouraged to develop an automatic control system based on microcontrollers.
This will help to automate the process, significantly increase the productivity and quality of
manufactured products.

6. 3ACTOCYBAHHS IHHOBALIIMHNX TEXHOJIOITH ¥V CYYACHIN ®1310-
TEPAIIL

Bauepikos JI.C., k.1.H. nou. Tpembosenpka P.B., UJITY, Uepkacu

CygacHa (¢izioTepaneBTHIHa anapaTypa pO3BUBAETHCS B OCHOBHUX HAIpPSIMKaX: MiK-
porporecopHi iH(opMarliifHi TeXHOIOT1H; 6araTopyHKIIIOHAIBHI (i3ioTepaneBTHYHI amapa-
TH; HAHOTEXHOJIOTI{; armapaTy 3 0i0JOTiYHIM 3BOPOTHHM 3B'I3KOM; pOoOOTH30BaHa (i3ioTe-
parmist. MikporporiecopHi iH(popMaIiiHi TeXHOIOTiI - IporpaMHo-anaparHi 3acobu i mpu-
CTpoi, Mo (PYHKIIIOHYIOTH Ha 0a3i MIKPOIPOIIECOPHOI, OOUUCTIOBAILHOI TEXHIKH, a TaKOXK
cydJacHi 3aco0u i cucteMu iHpopMaliiiHoro oOMiHy, o 3abe3nedyroTs omnepanii mo 300py,
36epiranHs, o6pobui, nepenadi iHnpopmari. [IpakTudHe BUKOPUCTaHHS amapaTiB 3 MiKpoIl-
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POIICCOPHHUM VITPABIIHHAM 3a0e3Iedye TOCIiJOBHICTh BUKOHAHHS (hi3i0TepareBTHIHHX
TIPOILeTyp, | AaBTOMAaTHIHUH KOHTPOJB JIKyBaTbHUX e(heKTiB. MiKpoIporiecops i Mikporpo-
[IECOPHI CHCTEMH € B JaHWH Yac HAWOUIBII MacOBUMH 3aCO0aMU MEIWYHOI TEXHIKH, SKi
JIO3BOJIAIOTH 3a0e3neynTH O1TbII aBTOMAaTH30BaHe BUKOHAHHS MeANYHHUX Tponexyp. OcHo-
BHHUM HaINpsMKOM YIOCKOHAJIEHHS i MozepHi3amii (isioTepameBTHIHOI TEXHIKH € 3aCTOCY-
BaHHS MiKPOIIPOIIECOPHHUX MIPUCTPOIB.

7. ABTOMATU30BAHA MAIINHA JJI5 ITAKYBAHHS

k.T.H. goi. Kicims T.1O., MockansoB B.O., I'ymynenko JI.B., YATY, Yepkacu

MamuHu A7 yIIakoBKH € JOCUTH TOIIMPEHi cepe]] BUpOOHHUITBa, OaraTo 3aBoiB
BHKOPHCTOBYIOTH KOHBEEPHI JIiHII, 00 3amakyBaTH BHpOOW B OiNbII 3pydHY IS 30epi-
TaHHS Ta TpaHCHOpTyBaHHS (opMmy. ToMy BKe JOBTHIl 94ac CIOCTEPIraeThCsl TEHCHINS
aBTOMATH3aIlisl KOHBEEPIB Ta 3aMiHa pPy4YHOI yHakoBKHM Ha aBToMatwuHy. Cepen IpoBiz-
HUX BHPOOHUIITB TIOMIMPEHi: YITaKOBKa B KOPOOKH, yIaKOBKa B TEPMOILTIBKH, aCENTHIHE
MaKyBaHHS, YIIaKOBKa B BaKyyMi i B Ta3oBoMy cepemoBumi i psan iHmmx. Crmoci® maky-
BaHHS 3aJISKHUTH BiJl (OpMH BHpOOY Ta MaTepiaiy, 3 KOO BiH BUTOTOBIEHUH. B mpoekTi
3alPOIIOHOBaHA KOHBEEPHA JIHISA Ta pAI aBTOMAaTH30BAHMX MEXaHi3MiB JUIS YIaKOBKH
BHpOOiB Oynb-skoi (opmu 3 TBepaoro Marepiamy B KOpoOKy, 0e3 ydacTi JIOJWHH, IS
30epiraHHs Ta TPAHCTIOPTYBAHHSL.

8. UCCJEIOBAHHUE IIbE3OKEPAMUYECKUX IIPEOBPA3OBATEJIEM B
CXEMAX DJIEKTPUYECKUX ®UJIBTPOB

k.T.H. Kynnkas JI.T'., Iporenko O.A., UI'TY, Uepkaccs

B nmokmanme paccMOTpeHO HccleqoBaHHE Ihe30KepaMHUYecKuX IpeoOpas3oBareneidl B
CXeMax EKTPUIECKUX (IIIBTPOB BEPXHHUX M HIDKHUX 4acTOT. [y KaXKJIOro KOHKPETHOTO
cirydasi QUIBTPAIlUA UMEETCSl CBOM, HanOolee TOAXOMSAIINN (HUITBTp, MO3BOJISIONINN MaK-
CHMaIIBHO 3 (GEKTUBHO M30aBUTHCS OT ITOMEX IPH MUHUMAIBHBIX HCKOKEHUSIX (OPMBI MITH
CIEeKTpa MOJIE3HOT0 CHTHANA, T.€. (GUIBTP TOIDKEH OBITH HE MPOCTO (IIBTPOM HIDKHHUX WIIN
BEPXHUX YaCTOT, IOJIOCOBBIM WJIM PEXKEKTOPHBIM, HO M MMETh 3aJaHHYIO aMIUIUTYIHO-
YacTOTHYIO XapakTepucTuky. Co3aHme B cxeMax Ihe3onpeodpa3oBaTeniedl HHTErpHpYIo-
mux U I GepeHIpyomuX [emel, MO3BOIWIO PAaCHIMPUTh padodmidi MHana3oH 4acToT
IpeoOpa3oBaTes, TP 3TOM aMIUIUTYIHO-JaCTOTHAsI XapaKTePUCTHKA OCTAETCS JIMHEHHOI B
[IMPOKOM JIMana3oHe 9acToT.

9. 3ACTOCYBAHHA OAT JJIs1 TIKYBAHHS OHKO3AXBOPIOBAHDb

[erpymko 10.A., k.T.H. nou. Tpembosernpka P.B., cr. Buki. Tuukos B.B., YATY

CygacHe JTiKyBaHHS OHKOJIOTI9HUX 3aXBOPIOBAHb PO3AUISIOTH Ha XIMIKO — T€paIleBTH-
YHy Tepamiio, TOpMOHOTepariio, Oiotepariio, goroguHaMiuHy Tepamito. dorognHamMiyHa
tepamis (OAT) — me Meron, sSKWi BHUKOPHCTOBYE ITOEAHAHHS CIIEIiaIbHUX IperapariB
(dorocencubimi3aTopiB) 1 CBITJIA 3 XBUIAMH TIEBHOT JOBXKUHH. [IpH BIUTUBI CBITIIA 3 XBUIIS-
MH A = 660 - 670 HM (oToceHCHOITi3aTOpH BUPOOIIIOTH 0COOIHMBY (POPMY KHCHIO, sIKa Pyi-
Hy€ paKoBi KIiTHHHM. [XKepenamu cBiTIa 11t GOTOAMHAMIYHOI Tepartii € JTa3epHi yCTaHOBKH.
OcuoBHi napamerpu uist G/IT: ontumansHa j103a BunpominioBanHs Big 50 mo 200 I[)K/CM2
(st moBXXMHYM XBHII A = 630 HM); ITOTY)XHICTB IIPW I[bOMY ITOBUHHA OyTH B miama3oHi 10 -
100 MBT/cM>. IneamsarM xepenom ceitina mist @JIT € remiii-HeoHOBHH Na3ep, MpoTe Hakd-
OLITBII PO3TOBCIOKEHUMH € HAITIBIIPOBITHUKOBI JIa3epH 1 TOTY)XHI CBITJIOBUITPOMIHIOIOU1
IOAM YEpBOHOTO Jiarma3oHy cCrekTpa. JlasepHe CBITJIO 3a JOMOMOrOI0 BOJOKOHHO-
OINITHYHOTO Kabelro MOYKHA CIIPSIMYBaTH 0€3M0CepeHB0 10 ITyXJIMHN BeepeanHi Tina. Jliky-
BaHHS JIa3epOM JO03BOJISIE 3HAYHO CKOPOTHUTH TEPMiHH JIIKyBaHHS 1 cTabimi3yBaTH Imepedir
3aXBOPIOBAHb.
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10. JOCJIJPKEHHA YJIIBTPA3ZBYKOBUX KOJIMBAJIBHUX CUCTEM

k.17.H. jott. Kicims T.1O., Kotkos O.B., k.T.H. nor. Tpem6osenpka P.B., YTV, Uepkacu

VY nmonoBizi 3anpONOHOBAaHO BUKOPHCTAHHS YIBTPa3ByKOBUX KOHIIEHTPATOPIB Y BiCKO-
3uMeTpax. B ynpTpa3sBykoBOMYy iama3oHi 4acTOT HMOPIBHSHO JIETKO OTPUMATH CHPSIMOBaHE
BHIIPOMIHIOBaHHS; YIBTPa3BYKOBI KOIMBAHHS JTOOpe MiAIaloThest (OKYCYBaHHIO, BHACIIIOK
YOro TiJBHUIIYEThCS IHTEHCHBHICTH YIBTPAa3BYKOBHX KOJNMBAHb B NEBHHX 30Hax ail. Ilpm
TIOIIMPEeHH] B Tra3ax, piJuHaxX 1 TBEPAMX TiJIAX YABTPA3BYK MOPOPKYE YHIKAIBHI SIBHINA.
Haii6inpmoro BUKOpHCTaHHS BOHM HaOyIIM Y MEIUIIHI, Ta IPOMHCIIOBOCTI. 3aIpOIIOHOBa-
HO y I'€30€NIEKTPIYHNX MEePeTBOPIOBAaYax B'I3KOCTI BUKOPHUCTOBYBATH YIIBTPa3BYKOBI KOH-
LEHTPATOPH, 1€ 103BOJISIE POIIMPUTH J[ialla30H BUMiPIOBAHHS B CTOPOHY BEJIMKHX B'SI3KOC-
Tei. Y 30HaX KOHIIEHTpATOpa, /¢ iICHYIOTh MaKCHMAJIbHI aMIUTITY{ KOJIWBaHb, 1 piANHaX 3
MAJIOIO B'I3KiCTIO BUHHMKAIOTh KaBiTaIliiHi OyTs0aIIky, sSKi CIOTBOPIOIOTH PE3Y/IbTaTH BHMi-
PIOBaHb, YCYHEHHS IILOTO HEIOMIKY OyJie BpaxoBaHO y MaiOyTHIX HOCIiIKEHHSX.

11. TNTAHUPOBAHUE MAKCHUMAJIBHOM DSJIEKTPUYECKOM HAI'PY3KU
MMPON3BOJCTBEHHbIX CUCTEM

ct. mpert. Kyp6axa I'.B., UI'TY, Yepkaccsr

B jiokitazie paccMOTPEHBI BOITPOCHI PACTIPEIETICHNS MOIIHOCTH U AJIEKTPO3HEPTHH, KaKk
B DHEPrOCUCTEMAX, TaK M B CHCTEMaX JICKTPOCHAOKEHHUS NPEINPUITHI IIPH YCIOBHH HETIO-
JHOM (HEIOCTOBEPHOI) HMH(POPMHUPOBAHHOCTH LEHTPAJIBHOIO IUIAHUPYIOIIETO OpraHa
(ITI0). OrcyrcrBue y IO mocroBepHOi HH(GOPMAIIUU TIPU pacIpeieICHHA MOITHOCTH U
anektpodnepruu (pecypca P, W) MpUBOAMT K 3HAYMTENBHBIM SKOHOMHYECKUM MOTEPSIM.
IpeuioKeHbl pa3iHyHbIe TOAXOIbI K PEIICHHUIO 33/1aul YISl JOCTIDKCHHS MHHHMyMa I10-
Tepb ISl SHEPrOCUCTEMBI B LIEJIOM — MPUHIMIT ayKI[HOHA; MPSMO TPOMOPIMOHATIEHOIO U
00paTHO MPOIOPLHOHATBHOTO JieJeHHs. [IpOBEICHHBIN aHANIN3 Pe3ybTaTOB MOICIBHBIX
pacyeToB pa3IMYHBIMH METOJAMHU 3a[a4d pacIpelelieHUs MOIIHOCTH B JHEPreTHYECKOH
CHCTEMe TMOKa3al, YTo Leecoo0pa3sHo MPUMEHATh B KauecTBe 0a30BOTO METO/a MHOIOIIA-
TOBBIH MIPUHITUIT OOPATHBIX TPUOPUTETOB.

12. AHAJII3 PO3BUTKY TA IIOBYJOBU IHOOPMAILIIMHO-BUMIPIOBAJIb-
HUX CUCTEM JJI1 KOHTPOJIIO ITAPAMETPIB ABTOHOMHUX I'EHEPYIOUMX
EHEPTETMYHUNX OF’€KTIB

ct. BukdL. [liaropumii O.B., YTV, Yepkacu

B nmomoBimi po3rismaroThCS OCHOBHI €Taly PO3BUTKY METOMIB Ta 3aCO0iB NPOEKTY-
BaHHS iH(OPMAIiI{HO-BUMIPIOBAJIBHUX CHUCTEM JUII KOHTPOJIO ITapaMeTpiB aBTOHOMHHUX
TeHEpPYIOUNX €HEePreTHIHNX 00 €KTIB i3 3aCTOCYBaHHSIM KOMI IOTepHMX TexHoorii. [Ipoe-
KTyBaHHS iH(pOpManiiHO-BIMIPIOBAIBHUX CHUCTEM YacTO € IOIIyKOM IIPHHIMIIOBO HOBHX
pimens, ToMy eQeKTUBHMI MeTOA pillleHHs MoAiOHOI 3a1adui IIOBUHEH BKIIIOYATH IPOIECH,
sIKi BEyTh IO CTBOPEHHS OPUTIHAJIBHUX CTPYKTYpP 3 HOBHM CKJIQJIOM €JIEMEHTIB Ta BiIHO-
IIeHb MK HAMH. AHANI3 JOCBiy MPOEKTYBAHHS CKJIAJHUX CHCTEM JI03BOJISIE BBAKATH OfI-
HUM 3 TIEPCTIEKTUBHHX HANpaBlIeHb PO3POOKY €BONIOLIHHOIO IMiIXOAY IO HPOEKTYBAaHHS
iH(pOpMaiifHO-BUMIPIOBAIBHUX CHCTEM JUIS KOHTPOJIIO MapaMeTpiB aBTOHOMHHX T'€HEepYIo-
YUX eHepreTHYHuX o0’ekTiB. JIsi BHpINIEHHS 3a7ad HMPOEKTYBAHHS IIPOMOHYETHCS METOJ
€BOJIOIIITHOr0 KOHCTPYIOBAaHHS 1H(OpMAIliHHO-BUMipPIOBAJIBHUX CHCTEM.

13. PO3POEKA KOMITJIEKCY MIKPOITPOLIECOPHOT TEXHIKI

k.T.H. joi. Ty3 B.B., crynent 3apy6a E.B., YTV, Uepkacu

B po6oti po3rsiHyTI cCydacHi 3ac00M aBTOMAaTU3ailii, B OCHOBI SKHX JIEKATh MiKPOKOHT-
porepy, cydacHi METO/IM Ta 3aCO0H BBOY/BHBOAY iH(opMarii, MeToIu mornepeHb0l 00poOoKkn
iHdopmartii 3 HacTynHOIO i Mepenadero B CyMiCHHI TepCOHATIBHII KOMITIOTEp TS aHaMTi3y 1
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30epeXeHHs], a TAKOK CTBOpEeHHs 06a3u gaHnx. Po3pobneHwit BiaIaromKyBalbHAN MO JUIS
MikpokoHTporepa ATMEGA103, ATMEGA128, cimeiictea AVR. Po3pobieHo 6a3oBi anro-
PUTMH pOOOTH MOIYIST B PEXKHUMI HATAroKEHHS IIPOrPaMHOTO 3a0e3MeUeH s, SKi J03BOMS-
I0TH 3/1i/ICHIOBaTH MOHITOPHHI MiKPOKOHTpOJIEpa B IPOIECi BUKOHAHHS NPOTPaMH B PEXKHUMI
HaJIaroLKEHHS MPOrpaMHoOro 3a0e3IeUeHHs Ta B HOPMaJIbHOMY PEKUMi pOOOTH.

14. THE APPLICATION SERVO-ELECTRIC CYLINDER IN MEDICAL HARD-
WARE ORTHOPEDICS

Rubanets A.Yu., PhD Tychkov V.V., PhD Assoc. Prof. Trembovetskaya R.V.,
ChSTU, Cherkassy

Servo — a drive system, which provides a dynamic, high-precision motion processes and
sells them good repeatability over a wide speed control range. Servos are the most high-tech
area of the drive. Powerful actuators - electric cylinder — a new word in drive orthopedics
medical equipment. These actuators allow to completely abandoning the cylinders and their
inherent weaknesses, the need to use a hydraulic fluid under pressure, which is very unsafe and
causes environmental pollution. Especially clearly their advantage in the development of new
processes and new medical equipment orthopedic orthesis, requiring the use of separate spaced
devices or replacing existing hydraulic cylinders, caused by security requirements, ease of
installation and maintenance. In addition, when power electromechanical cylinder locks, unlike
the hydraulic cylinder, which requires maintaining a constant oil pressure.

15. O PEIIEHUHN ITPOBJIEM OBMEP3AHUS HAKJIOHHO-I'OPU3OHTAJIb-
HOI'O KOHBEMEPA

k.T.H. joi. Kucmip T.1O., Cxpeimank B.B., UI'TY, Uepkacchb

B noxymame paccMOTpeHBI IyTH pelleHHus NpoOJIeMbl OOJIeeHEHHsT HaKJIOHHO-
TOPU30HTAIEHOTO JIGHTOYHOr0 KOoHBeepa. [lomada 1peBecHoi Mensl B TONKY OCYIIECTBIIS-
€TCsI TIOCPEJICTBOM JICHTOYHOI'O KOHBeHepa IUTMHHOW 72 M, 9TO 00ecreunBaeT HelpephIB-
HYI0 PaBHOMEPHYIO ITofady OMOTOIUIMBA B BHIE CIUIOIIHON CTPYH CBIIYYeTo rpys3a. JTo
KOHCTPYKTHBHOE PEIIeHHe NMEET CBOM MPEHMYINECTBa, HO U TpeOyeT OYeHb OIepaTHBHOI
pEaKIy Ha HEKOTOpBbIe 0COOEHHOCTH JKCILTYaTalliy TaKOTO0 MEXaHU3Ma, OCKOJIBKY Iojada
IIEMBI TOJDKHA OBITH HEIPEPHIBHON, 0COOCHHO B XOJIOMHOE BpeMs roza. IIpemnoxkeHo ucrmo-
JB30BaTh OTPabOTaHHBIN Map - BTOPUYHEIA KoHAeHcaT. Ero Temmeparypa B maponpoBose
niepen copocom cocrasisieT 220 oC. U make ecny 3TOT map IepeHanpaBuTh, MPOUTUTE JIH-
HUIO €0 HCIIONB30BaHus, OH Bce paBHO ocTaHeTcs B npenenax 160 -180 oC. Droro BronHe
JoctaTouHo. UToOBI 060rpeTh KOHBEHep, HY)KHO MOABECTH T1ap K €r0 XBOCTOBOH YaCTH.

16. JOCII/DKEHHS TA PO3PAXYHOK IIPOLIECIB TEIUIOOBMIHY IIPU
HAHOMETPUYHIX BUMIPFOBAHHSIX

Cynenko JI.B., k.1.H. nou. bonnapenko 10 .10., YTV, Uepkacu

Ha cyqacHoMy eTami po3BUTKY HAHOMETPHIHMX BUMipIOBaHb JIIEBUM 3acO000M iX pea-
mizamii € aroMHO-crtoBHit Mikpockon (ACM), nmpuHIMI poOOTH SIKOTO 3aCHOBAHMUIT Ha CH-
JIOBiil B3a€MOIi1 aTOMIB 30H/A Ta JOCII/LKyBaHOTO Martepiary. B pobGoTi posrisiHyTHii Me-
XaHI3M E€HepreTHYHOro IEepPEeTBOPEHHS, IO BifOyBaBcs y BHMipIOBAIFHOMY IHCTPYMEHTI
ACM, B mporeci IOCTi/UKEHHS TBEPIUX ITOBEPXOHb MaTepianiB. CkiaJleHa eHepreTHJIHa
cxema poboTn BUMiproBaTbHOTO 610Ky ACM 103BONMIA BU3HAYUTH CXEMY TEIUIOBOTO 00-
MiHy MK OKPEMHMH €JIEeMEHTaMH TpWIaay. B OCHOBY TeIIoBHX pO3paxyHKIB JIATIIO PiB-
HSHHS TEIUIOBOTO OanaHCcy MK OKpeMHMH eneMeHTaMH ACM, Ipu 4oMy BpaxoBYBaBCs
JIUIIE TETUTOOOMIH Ternionepenaueto. B mporeci TEIuioBUX po3paxyHKIB OYyIIO CKIIAJCHO 1
aQHAJITUYHO PO3B‘SI3aHO i3 3aydeHHSIM METOIy 3BOpOTHOro mneperBopeHHs Dyp‘e psig Ma-
TEMaTHYHHUX MOJENIeH Mpolecy HarpiBaHHs oKpeMux ejgeMeHTiB ACM. V3romkeHHs IUX
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Mozienielt MPOBOAMIOCS 33 CXEMO0 TEIIOBOro OallaHCy, B SIKOMY CIiIbHMII TEIUIOBUIl BHe-
COK PiBHOMIpPHO MOAIISIBCS MK yciMa eleMEeHTaMH, 0 MPUIMalTi y9acTh Y TeII000MiHi.

17. METROLOGICAL QUALITY ASSURANCE DEVICE-MAKING INDUSTRY

Tychkova N.B., Cherkassy Polytechnic technical school, Cherkassy

Increased competition in the market, the introduction of modern standards of
consumer protection, the development of legislation on conformity device-making products
require a completely new way of thinking, a new approach to the creation of guaranteed
quality appliances. Product quality device-making has gone beyond the technical,
organizational or managerial problems. The level of product quality has become the
criterion and indicator of a society's culture, the economic authority of the state in the
international arena. Metrological support as the main source of objective information
becomes the main "arbiter" in the process of meeting society's needs for products of assured
quality instrumentation. Therefore, in conditions of growing competition, the development
of the task of metrological support of production and its integration into modern quality
management system it is extremely important. An important task of the organization of
modern production is to create effective systems of metrological support, integrated quality
management system, the basic content of which will be operational impact on the process of
manufacturing products for the purpose of prevention of possible defects.

18. THE GAS ANALYSIS SYSTEM FOR MEASURING LEVEL OF GAS AIR
WORKING AREA CONTAMINATION

Titarenko S.N., Opara S.N., PhD Tychkov V.V., ChSTU, Cherkassy

Systems gas analytical designed to measure levels of gas concentration (control air
working area) in the areas of possible occurrence of vapors of oil, petroleum products and
other hydrocarbons, flammable and toxic gases, harmful substances and issuance of warning
and alarm on exceeding the established values and implement programs of automatic
protection process machinery fuel and energy complex. Gas analytical systems used at the
sites of production and processing of oil and gas, oil pumping stations in oil pipelines, gas
pipelines and h gas compressor stations, fuel depots storing petroleum and petroleum
products and liquefied gas, chemical industry (chemical plant, paint production, etc.), on
loading dock and sea terminals, including offshore platforms, ships and vessels. Systems
used both independently and as part of an automated process control system industry.

19. PO3POBJIEHHA IHCTPYMEHTIB YITPABJITHHA EHEPT'O3BEPEXEHHSIM
BUILIOI'O HABYAJIBHOI'O 3AKJIAZLY

K.T.H. cT. BUKI. TkaueHko B.®., Bogorn’saos C.M., YATY, Uepkacu

Y nmomnoBini po3rNISTHYTO OCOONHMBOCTI 00’ €THAHHS OYHiBENh BUIIMX HABYAIBHHUX 3a-
KIIQJIIB Y OMHOPIMHI TpynH 3a (akTopaMH BIUIMBY Ha CIOXKWBAHHS €JICKTPHYHOI €Hepril
BHUKOPUCTOBYIOUH KJIACTEPHHWH aHalli3. 3alpONOHOBAHO METOJ BH3HAYEHHS CHCTEMOYTBO-
prorounx (akropis mig yac GopMyBaHHS KIacTepiB. 3apOIIOHOBAHO MiIXi/T IO BU3HAYCHHS
PO3MIPHOCTI MUTOMHUX BHUTpAT €IEKTPUYHOI eHeprii i Oy[iBenb y cepefnHi KIacTepiB 3a
TIPUHIIIIOM HepeBaru CHCTeMOyTBoOpIolounx ¢akTopiB. dopmanizoBana mporeypa BHUSB-
JICHHS K YHIKaJBHUX, TaK 1 MACOBUX OymiBeNb 3a KPUTEPisIMU eleKTopocriokuBaHHs. Kiac-
TEpHUH aHAJI3 JO3BOJIHMB PO3ALIHTH ICHYIOUY CYKYIHICTH Oy/iBeNb Ha IPYHNH OJHOPITHIX
00’€KTiB 3a O3HAKaMH, SKi (POPMYIOTH IIPOIIEC EIEKTPOCIIOKMBAHHS, IO a0 MOXIIMBICTD
MIPUIMATH PIlIeHHS JUTS THIIOBUX T'PYI, a He 110 KOXKHIH OyZiBIIi OKpeMo, IO CyTTEBO TOJIe-
TIIWIO0 POOOTY 3 eHeprozoepekeHHs. Po3pobieHa MeToMKa € OCHOBOK MOOYIOoBH iH(Op-
MamiiHOI CHCTeMH NPUHHATTS PillleHb JUIs aBTOMATH3alil YIpaBIiHHS MPoIeciB eHepro3oe-
PEKESHHSL.
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20. PASPABOTKA AKYCTUYECKOI'O ITPOD®UJIOT'PAD®A

k.T.H. goi. Ty3 B.B., crynent Bopucernko O.B., UI'TY, Uepkaccht

B nmoxmame paccMoTpeHBI 0COOEHHOCTH THAPOAKYCTHUYECKOH ammapaTypsl. PaccMor-
peHbl Hanboee aKkTyallbHbIC TIPOOJIEMBI YMEHBIICHHS MAcChl M rabapUTOB ycTpoiicTBa. B
paboTe paccMOTPEH aKkycTHUYECKHil mpodmiorpad, KOTOPBIi MpeJHA3HAYCH JUIsl IPOBEACHUS
HCCIICIOBAHUI JTHA ¥ JOHHBIX OTJIOXKCHUH TOJIIMHON OT €JMHUIL JI0 AECATKOB METPOB, IPO-
BEJ/ICHHUSI TEOJIOTMYECKUX U apXeOOrMYECKUX HCCIICIOBAHHUM, a TakKe MCCIIEI0BAaHUNH KOHC-
TpYyKIHUit U TpyOompoBoaoB. IIpemaioxkeHa ynydiieHHas Mozens npoduiorpada ¢ HCIomib-
30BaHHEM COBPEMEHHOI JJIEMEHTHOH 0a3bl, IIOCTPOSHHOTO HAa MHKPOKOHTpOIIIEpE
ADuC816, n ymeHbIICHHBIME TabapUTHEIMH pa3MepaMu. [IpoBeneHHBIH aHaIHM3 MOKasal,
9TO AaHHAs MoJenb npoduiaorpada TogHee M ObIcTpee oOpabaTsiBaeT MHPOPMANHUIO, IO
CPaBHEHHIO C CYIECTBYIOIIMMH aHAJIOTaMH.

21. PO3POBKA METO/JIB EHEPTOAYJUTY CUCTEMHM OCBITJIEHHA BU-
POBHNUYMX BY/IBEJIb TA CIIOPY /]

K.T.H. cT. BUKJI. Tkauenko B.®., binokins C.O., YATY, Yepkacu

Y OToBiJli PO3TIISIHYTO OCOOJIMBOCTI pO3pOOJICHOT METOMKH TIPOBEICHHS €HEPTeTH-
YHOTO ayJIUTy CUCTEMH OCBITJICHHS BUPOOHHYMX OYIiBENb, SIKA OKPIM aJTOPUTMY IPOBE-
JICHHS EHEProay Ty MiCTUTh PsIJT YHIBEpCATHbHUX €HEPro30epirarounx pilieHs JIIsl CHCTEMH
OCBITJICHHS, 1[0 JIOMIOBHEHI HOBMMH MOMJIMBOCTSAMH. JlaHa MeTonuka Bipi3HAETHCSA Bif
ICHYIOUMX THM, III0 €HEPrOayIUT CHCTEMH OCBITIICHHS MPOIIOHYETHCS MTPOBOJUTH KOMITICK-
CHO, TOOTO HE JIWIIE CHCTEMY INTYJIHOTO OCBITIICHHS, alie i CHCTeMH MPUPOITHOTO Ta 30BHi-
[THBOT'O OCBITJICHHS, MTOCITIJIOBHICTH MPOBEICHHS CHEProay/InuTy JTOTIOBHEHO HOBHMH €Tara-
MH, a caMe, OKPEeMUM €TarioM BHJIJICHO OIIHIOBAHHS KOE(IIEHTY IMybcallii, OIliHIOBaHHS
MMOKa3HUKA 3aciiIUICHOCTI (IUCKOM(OpPTY) Ta OIIHIOBaHHS SICKPaBOCTi, 3aIllpPOIIOHOBAHO
KOMIUICKCHY OIIiHKY JIOITBHOCTI BHOOPY TOTO Y IHIIOTO 3aXO0Ny 3 €HEepPro30epe:KeHHs.
3acTocyBaHHS JAHOT METOIMKH MTOKA3aJI0, 10 TAKUHA MiIX1 MiBHUIIYE PiBEHb EHEPreTHIHOT
e(heKTUBHOCTI BiJl pO3pOOJICHHS, BUOOPY Ta BIPOBAKCHHS 3aXOiB 3 CHEPro30epe:KEeHHS Y
cucTeMax OcBiTJIeHHS. Po3pobnena Meronnka no3Boste o0y ayBaTH iHpOpManiitHy cucre-
My €HEPTOayIUTy JUTS CHCTEMH OCBITJICHHS BUPOOHIYUX OY/IiBEIb Ta CIIOPYII.

22. PASPABOTKA ITPUBOPA JJIA OITPEAEJIEHISI CTOMMOCTU ITEPEBO30OK

k.T.H. joi. Ty3 B.B., crynent Banaka 51.0., UI'TY, Yepkaccs

Uepkacckuil rocyapCTBEHHBIN TEXHOIOIMYECKUI YHUBEPCUTET

B mokmane paccMOTpeHBI 0COOEHHOCTH MpUOOpa TS ONpeIeNIeHHs CTOMMOCTH Tiepe-
BO30K. PaccMOTpeHBI cxeMOTeXHHUEeCKHE peleHus MpHOOpoB, NMPOAaHATM3NPOBAHEI aHAJIO-
T'H, BBISBICHBI UX HEJOCTATKH M Npeumymnectsa. [Ipn paspaborke mpubopa ydTeHBI HEo-
CTaTKH 3THX MPHOOPOB, IIPUMEHEHBI HOBEHIIINE METO/IBI pacdyeTa ¢ MTOMOIIBI0 EPCOHAIBHO-
ro KoMmbioTepa. st m3roToBineHns pa3paboTaHHBIX IEMEHTOB NPHOOpa, UCTIONB30BAINCE
COBpEMEHHbIE CHCTeMHbIE W HH(OPMAIMOHHBIE TEXHOJIOTUH, dJIeMeHTHast 6a3a, B pe3yibTa-
T€ Yero yAanochk TOCTHYb MIHUMHU3AINH rabapuToB MpHOOpa U yBEJINIUTD eT0 (hYHKI[HOHA-
JIbHOCTh Ha TEXHUYECKOM U IPOrpaMMHOM YpOBHSIX.

23. OCOBJIMBOCTI POBOTHU PEJIEMHOI'O 3AXMCTY B YMOBAX BHKOPH-
CTAHHS PO30OCEPEJ>)KEHOI TEHEPALIIT

Mmarictpant Tkauenko @.B., HTY «KIIl», Kuis

B momoBiai po3risHyTI 0COOMMBOCTI pOOOTH PENeHOr0 3aXHUCTy B YMOBaX BHKOpHC-
TaHHS JKepen po3ocepemkenoi reneparti (JIPI), sika chorosHi € 3arabHOCBITOBOIO TCH/IC-
Hiiero. [arerparis (JIPI') B enexkTpidHi Mepexi CTaBUTh psj HOBUX nuTaHb. OcobnmBe Mic-
Ile B I[bOMY IUTaHi 3aiiMae mpoOiema 3a0e3nedeHHs HalifHOCTI poOOTH eNEeKTPUIHIX Me-
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pexX, a caMe peNIeHOro 3aXHCTy, KUK TeTep MOBHHEH Oy/e MpamroBaTH B yMOBaX, SIKi IPH
Horo npoekTyBaHHI He nepenbadanucs. Po3risHyTi ocHOBHI mpobiiemi sIKi He TaroTh perei-
HOMY 3aXHCTy CIIPalbOBYBaTH KOPEKTHO Ta DIIIeHHS sIKi 3aIpOIIOHOBaHI Ha CHOTOAHI. 3
OTJISITy Ha TIPEJICTABIICHHI JaHHI 3pO0JIEHO BHCHOBOK IO IiJBUIIECHHS ¢()EeKTUBHOCTI Ta
HaJIHOCTI MOMJIMBO 32 PaxXyHOK BHKOPHCTAaHHS aJalTHBHUX CHCTEM SIKi Ha CHOTOZHI 3Ha-
XOITHCSL B po3pobui. B oMy BHIAanKy ycTaBKH, XapaKTepHCTHKH abo Joridei (yHKmil
perie 3MiHIOIOTECSL B peXkuMi online 3a 9aCOBUMH MITKaMH a00 3a paXyHOK HaIXOKEHHS
30BHIIIHIX KOMaH]| YIIpaBTiHHS. J[aHe pillleHHs BUMarae akTHBHOTO BUKOPUCTAHHS MiKpOII-
POIIECOPHUX TIPHUCTPOIB, BIIITOBITHOTO MaTEeMaTHIHOTO 3a0e3MEUeHHs Ul MOJIETIOBAHHSI
poboTH perne i IX KOOpIuHaLii, po3raxyXeHol MepeXi KOMyHiKamii.

24. YJIbTPABBYKOBHIA METOJ, HEPYHHIBHOI'O KOHTPOJIIO PEJILEDY
ITOBEPXHI

acmipant TonryH A.B., x.1.H. gom. bornapenko 10.10., YATY, Yepkacu

Cepexn METO/iB KOHTPOITIO SIKOCTI CHPOBHHH Ta TOTOBHX BHPOOIB HaHOLIBII MOMyIsip-
HUMH € METOAN HepYWHIBHOIO KOHTpOIO. [IyIst mocmiKkeHHs penbedy KepaMikH, IacTMac
Ta IHIINX HEMETATIYHUX MaTepialliB HaifgacTile BUKOPHUCTOBYIOTH YIBTPa3BYKOBHH METO]I.
IcHye neximpka MeTomiB 30yMKEHHS YAbTPa3BYKOBHX XBWIb B JOCIIKYBAaHOMY OO'€KTi.
Haii6inpm mommpeHnM € BHKOPHCTAHHS I'e€30eNeKTpHdYHOro edekxry. B mpomy Bumamky
BHIIPOMIHIOBaHHS YIBTPa3ByKy 3a0e3IeUyeThCS 3a JOMOMOrOI0 MepeTBOPIOBayYa, SIKUil Ire-
PETBOPIOE EJIEKTPUYHI KOIMBAHHS B aKyCTHYHI 3a JOIMOMOTOI0 3BOPOTHOTO I'€30€IeKTpHY-
HOTO e(eKTy, IPH YOMY I’ €30IIepEeTBOPIOBAY OJJHOYACHO BUKOHYE POJB SIK BUIIPOMIHIOBAYa,
Tak i nmpuiiMada BigOUTOI XBMIIi. BHKOpHCTaHHS 1T’ €30€TEKTPUYHNX IIEPETBOPIOBAYIB BIMa-
ra€ TMiATOTOBKH ITOBEPXHI JUIS BBEICHHS YIBTPA3BYKy, 30KpeMa CTBOPEHHS IIOPCTKOCTI
TIOBEpXHI He HIDKYE Kiacy 5. 3BakalouW Ha BENUKHWN aKyCTHYHHMH OIp TOBITpS, Hai-
MEHIINH MOBITPSHUI MPOMIXKOK MOYKE CTaTH HE3/J0JIAHHOIO MEPEIIKOI0I0 I YIABTPa3ByKO-
BHUX KOJIMBaHb, TOMY JUI YCYHEHHS IOBITPSHOIO NPOMIXKY Ha KOHTPOJBbOBAHY AUISHKY
BHpPOOY IOTNIepeJHFO HAHOCATH KOHTAKTHI PiAMHM, TaKi K BOJa, Macyo, Kiehcrep.

25. PASPABOTKA YCTPOMCTBA 3AIMThI SJIEKTPOCETE

k.T.H. 1ou. Ty3 B.B., crynent Muxonenko f.A., UI'TY, Uepkaccet

CKauKky HalpsDKEHHS B 3JICKTPOCETH — HE PEJIKOCTH B HAIlle BPeMs, 0COOCHHO B Hace-
JIGHHBIX MyHKTaX. Upe3MepHoe MpeBbIllIeHNEe HANPSHKEHHS B CETH MOXKET NMPUBECTU K BBIXO-
JIy U3 CTPOs OBITOBOM TEXHUKH. TONBKO 3alllUTa OT MEPENaoB HAIPSHKEHUSI B CETH MOXKET
MOMOYb B JJaHHOH cuTyarmu. OMHCaHHOE B IAHHOW CTaThe YCTPOUCTBO MpEIHA3HAYCHO IS
3aIUTHI 3JICKTPOIPUOOPOB OT MepemnaaoB HampsokeHus. CyTh paboOThl CBOCOOPA3HOTO DIIEK-
TPOHHOTO TPEJOXPAHUTENS 3aKJIF0YAETCsl B OTKIIOYEHUHM HArpy3KH MpU MPEBBIINICHUN Ha-
MPSDKEHUST B AJIEKTPOCETH BBIIIE OMPENIEICHHOro ypoBHs. [0 MCTeueHMHM MHMHYTHI TOCIe
CTaOWIIN3AINH HATPSDKEHHUS, DJIEKTPOIPHOOPHI CHOBAa OYMYT TOAKIIOYEHBI K 3JICKTPOCETH.
Braromapst ¥cronb30BaHHIO MHUKPOKOHTPOJUIEPA, YAAIOCh YBEIUYHTh TOYHOCTH, OBICTPO-
JIeficTBHUE, a TAKXKE YMEHBIIHTh Ta0apUTHEIE pa3Mephl Mpuoopa.

26. PO3POBEKA MIKPOITPOITECOPHOT CUCTEMU KEPYBAHHS EJIEKTPO-
BUMIPIOBAJIBHM POBOTOM

k.T.H. gou. Ty3 B.B., maricrpant Kaninyc B.M., YTV, Uepkacu

OcTaHHIMH POKaMH, ITPU PO3pOOII CUCTEM YIPaBIiHHS 00'€KTaMHU Pi3HOTO THITY 1 piBHS
CKJIQJTHOCTI, Bce OLIbIIE yBaru 3BEpTAEThCS Ha MIKPOKOHTPOJIEPHY TEXHIKy. BukopucraHHs
MIKpOKOHTPOJIEPIB 03BOJISE KOHCTPYIOBATH TPWIAJH, IO MAlOTh TaKi XapaKTepHCTHKH, SIK
HEBEJHKI Ta0apuTH, BiTHOCHA JICIICBU3HA, IIPOCTOTA 1 HAMMIIHICTE B po0OOTI BUSBIICHWMIT BILTUB
OKPEMIX eJIEMEeHTIB KOHCTPYKIIii eIEKTPOHHOI Ta POrpaMHOi CKIIAJIOBOI IPOLIECOPHOI CHCTe-
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MH Ha MOXHOKY ITO3MI[IOHYBaHHS Ta BUMIPIOBaHHS. TakoX pO3pOOIEHHH MaKkeT eKCIepiMeH-
TAJIBHIX METOAMK JUIS IOCIIKEHHS CHCTEMH TIPETM31HHOr0 ITO3HIIi OHYBaHHS BUMipIOBATHHO-
ro pobota, KM MiCTUTh TaKi €KCIEepHUMEHTH: IIOXHOKa BHMIPIOBAaHb HAMpYT, ITOXHOKa Ipu
repeziadi TaHUX Ha KOMIT FOTep, CTaOUIBbHICTE pOOOTH CXEMH IIPH 3MiHI HANPYTH XKHUBJICHHS,
BHMIPIOBaHHSI HAPYTH TIPH Pi3HUX BiJICTaHAX J0 00’ €KTY BUMIpIOBaHHs. B X011 MoCTi IDkeHHS
PO3pO0IIEHO AITOPUTMH Ta MAKET KePYIUOoro MPOrpaMHOro 3a0e3MeueHHs MiKpOIPOLECOPHOL
cucteMH. JlociipkeHO BIUIMB AMHAMIYHUX Ta CTAaTUCTHYHUX ITApaMeTpiB KEpOBAHOCTI HA TOY-
HICTb ITO3HITIOHYBaHHSI Ta 1i BiITBOPIOBAHICT B 30HI JIOCITIIXKSHHSL.

27. PO3POEKA CUCTEMU OPIEHT ALTIT

k.T.H. gom. Ty3 B.B., marictpant Tkauenko C.1., YATY, Yepkacu

JocmikeHns B ramy3i 0e3miaTgopMOBHX CHCTEM Opi€HTamii CIpsSMOBaHI Ha BHUpi-
MICHHS OJIHOTO 3 TOJIOBHUX 3aBJIaHb — TiIBUIIICHHS TOYHOCTI CHCTEMH 32 PaXyHOK MOJICpHi-
3aril 91 BUKOPHCTaHHI alrOPUTMIB 00poOKH iH(popMamii. XapakTepuCTUKH TOYHOCTI HEJ0-
POTHX HaBITalliWHUX MPHIAJIB, MOOYTOBAHUX Ha 0a3i MUX JATYHKIB, € HEIOCTATHLO BUCO-
kuMu. [liBHUINIEHHS TOYHOCTI HaBIraliifHUX CUCTEM Ha OCHOBI MiKpOMEXAHIYHUX JTATYHMKIB
HE BTpadae CBOET aKTyallbHOCTI. TOMY JUIS iX BUKOPUCTaHHS B CKJIAJ[i HAaBITaIlliHHIX CUCTEM,
HeoOXiqHo 3a0e3meunTr 3acobn edekTHBHOI Kopekiii moxnudok. Tak, Juis JOCSTHEHHS Mak-
CHUMAaJIbHO MOJKJIMBOI €()EKTUBHOCT1 TAKUX CUCTEM, TIOTPIOHO PETEIBHO JOCIIUTH iX Kalio-
PYBaHHS, TIOXHOKH Pi3HOTO XapakTepy, a TAKOXX BIIPOBAAUTH aNTOpUTMH (inbTpamnii Ta ori-
HUTH MaKCHMaJbHO JIOCSHKHY TOYHOCTI TP BUKOPHCTAHHI UYTIMBHX EIIEMEHTIB, III0 BXO-
ITh o cknanay IBM. Buxozsaum 3 mboro, Takmid CHCTEMATHYHUN MiAXiJ 70 BHPIMICHHS
3aBJIaHHS TiJIBUINECHHS TOYHOCTI CHCTEMH JO3BOJHTH OTPUMATH MaKCUMAaTbHO MOMITHBI
TOYHI XapaKTePUCTUKH.

28. METOJ1bI OBPABOTKU PEHTTEHOBCKUX NMATHOCTUYECKUX U305b-
PAXXEHMI B CPEJIE MATLAB

k.T.H. nou. Ty3 B.B., maricrpant 3apxumpkuit A.C., UI'TY, Uepkacce

B ocHOBe 1H(POBBIX PEHTTCHOBCKUX aIlapaToB JIGKUT MPUHIIMI PETHCTPAIHK H300pa-
JKCHWSI HE Ha PEHTTCHOBCKYIO IUICHKY, 4 HAa MATPHUILy BBICOKOUYBCTBHTEIIBHBIX JICTEKTOPOB, C
TMOCIIE/LYFOIIeiT KOMITBFOTEPHOH 00paboTKOH H300pakeHnst. PEHTTeHOIOrHYECKUE HCCIIeIOBAHHS
¢ MpUMEHEeHHEM 1M(POBOI armapaTypsl 3aBOCBBIBAIOT BCe 0oliee MPOYHBIC TIO3HUINH B MPAKTH-
YECKOM 3/IpaBOOXpaHEeHHH. BMecTe ¢ TeM, MepcreKTrBa IMHUPOKOro UCTIONB30BaHMS (P POBBIX
(mrooporpadoB craBuT psi Borpocos. LludpoBoe n3o0paskeHre, B CUITY TIPUCYIIHX TOIBKO EMY
CBOJICTB, HaKIIaJIBIBACT ONpEIEICHHBIC OCOOCHHOCTH Ha PEHTICHOJIOTHYECKYI CEMHOTHKY, KO-
TOpbIe HEOOXOAMMO M3YYHTh M YUMTBIBATH MPU aHANH3E HU(PPOBBIX H300pakeHuid. [losromy B
pabote ObITa BEITIOTHEHA CHCTEMATH3AIMS METOI0B 00PaOOTKH IH(POBBIX H300pKEHHI, Tpes-
JIO)KeHa TIPOTrPaMMHas! peati3alyisi METOI0B aHANH3a, (DHITBTPAIIH, CETMEHTALMU U YITYUIICHUS
KauecTBa PEHTICHOBCKUX MEUIIMHCKIX H300paskeHuid B cpesie Matlab.

29. PHOTOPLETHYSMOGRAPH

PhD Assoc. Prof. Tuz V.V., Zadnepryany V.V., ChSTU, Cherkassy

Methods for taking pulse rates have been investigated in the paper. A computer
photoplethysmograph for the continuous monitoring of the heart rate variability has been
developed. The device allows analyzing the influence of the autonomic nervous system on the
heart rate regulations and the state of the organism as a whole. Measuring the intervals of the
duration between arterial pulse, at the location of the sensor device helps to get the heart rate
variability indices. Both monitoring and analysis of the fragments having fixed duration (5
minutes) modes are implemented. The statistical, geometric, and spectral measurements of the
heart rate variability are calculated. The device is connected to the computer via USB.
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30. PABPABOTKA TIPUBOPA JJISI PETUCTPAIIMM BUOSJIEKTPUYECKUX
IMOTEHIINAJIOB YEJIOBEKA

k.T.H. goi. Ty3 B.B., marictpant Jlomako M.B., UI'TY, Uepkaccs

DrtekTpoMuorpadust TIO3BOIISET UCCIIENOBATh (PYHKIMOHATIBHOE COCTOSTHHIE MBIIII TIPH pa-
3JTMYHBIX (PU3HOTIOMMYECKUX U TIATOIIOTMYECKUX H3MEHEHISIX, & TAKKE TTOIYUHTh HH()OPMALIHIO O
COCTOSTHUM M COXPAHHOCTH MHHEPBAIIMK Ha Pa3NYHbIX YPOBHsIX. Kpome Toro, ee MmpoKo UcIo-
JIB3YIOT JUTSL U3YdEHMsI Pa3IMYHbIX pedIeKTOPHBIX peakiumii. B nokiane paccMOTpeHs! IpUbopbl
U CHUCTEMBI JUISl CHSATUsI OrororeHnuanoB. [Ipemioken mpuOOp IUIsl CHATHS OMOTIOTEHITHAIOB
YeJIoBeKa C MOMOIIIBIO TporpamMmuoro obecrieuenust u 11K, TIpubop umeer Bcero JBa U3MepuTe-
JIBHBIX JIEKTPOA M OIIMH <GEMJISTHOW», HO MPH TOIKITIOYEHHH K 3BYKOBON KapTe KOMITHIOTEPa
MO3BOJISIET PETHCTPUPOBATH CHTHAIBI amIunTynoi or 10 MxB, B auamasone gacror or 4 o 20
I'n (mo yposHIO - 3 dB). B 3TH paMku mona1atoT HEKOTOphIe OHOMOTEHINAIBI, CHUIMAEMbIE TIPH
ANeKTpo3HIIEaATOrpad¥u, MEKTPOKAPAUOTpaAPUI 1 TEKTPOMHUOTrpad K.

31. DIGITAL TEMPERATURE MICROCONTROLLER

Fedoryaka V.K., PhD Tychkov V.V., PhD Assoc. Prof. Kisil T.Yu., ChSTU, Cherkassy

Thermostat - a device to maintain a constant temperature. Keeping the temperature
only provided either by isolating the object from the environment (passive thermostats), or
through the use of thermostats (active thermostats). The work developed by digital
temperature controller based DS18B2 temperature sensor and microcontroller company
Atmel Attiny2313. The focus of the active thermostat - stability, because most of the time it
is unattended. That is why all the elements of schemes to choose a quality and durable.
Digital thermostat consists of the following main parts: AC voltage rectifier; Voltage
regulator; microcontroller; temperature sensor; temperature indicator; performing device. It
is possible to achieve acceptable characteristics for the thermostat.

32. VHUBEPCAJIbHBI MAJTIOT ABAPUTHBIN POBOT-MAHUITY JISITOP

k.T.H. goi. ®ummonos C.A., Barenko B.A., ®wmumonosa H.B., UT'TY, Yepkaccer

PazBurne obmiecTBa W MPOM3BOICTBA OOYCIIOBHIIO BO3HHKHOBCHHE U Pa3BHTHE HOBOTO
KJlacca MAIIH-POOOTOB, ¥ COOTBETCTBYIOIIETO HAYYHOTO HAIPABICHUS — POOOTOTECXHHKH.
CoBpeMeHHBIE POOOTHI-MaHHITYJIATOPEI UCIIOIB3YIOTCS B OCHOBHOM JIJIsI BBITIOTHEHHSI TIOCTO-
SIHHO TIOBTOPSIFOIIIXCSI MAHUTTYJISIMH. BHIMOTHSIEMbIC Orlepanuy 3TUX poOOTOB MOTYT OBITH
Pa3HBIMH, HANPUMEp, 3aXBaT JIETAIH, pe3Ka, CBapka, cBepiieHHue u T.JI. OIHON M3 OCHOBHBIX
mpo0sieM POOOTOB-MAHHUITYJISITOPOB SIBIISICTCS CIIOKHBI MEXaHH3M IMEPEHACTPOMKA padovnx
HWHCTPYMEHTOB T0J] pa3Hble onepanru. ABTOpaMH MpeyIoKeHa YHUBEpCcalbHask KOHCTPYKIUS
poOOTa-MaHUITYIISITOPA, KOTOPAst TO3BOJISIET MCIONIL30BATh HE TOJNBKO CTaHIAPTHBIC UCTIONHU-
TENBHBIE JIEMEHTHI, HO U NepeHacTpouTs ero o 3D mpuHTep. 3T0 cTaio BO3MOXKHBIM Ora-
ro7iapst UCTIONB30BAHHIO Pa3paO0TAaHHBIX HAMHU COCIMHUTEITLHBIX 3BEHHI KOHCTPYKIIUU ¥ THO-
KOT0 TporpaMMHoOro obdecriedeHus. KoHCTpykiws pa3paboTaHHOrO YHHBEPCATLHOTO poboTa-
MaHHIYJSATOpa MO3BOIHT OoJiee THOKO MepeHACTPaNBaTh €ro IO JPYTHE 3a/1a9H.

33. ABTOMATH3UPOBAHHBII MOBWIBHBIA POBOT ISI M3MEPEHUS
BHEIIHUX ITAPAMETPOB B OTPAHUYEHHOM ITPOCTPAHCTBE

K.T.H. joi. ®umnmonos C.A., Mucan A.A., JlaBnanckmii A.A., UT'TY, Uepkaccht

B noxnane paccMoTpeHbI 0COOEHHOCTH MCIIONB30BAHUS aBTOHOMHOTO MOOWIIEHOTO PO-
00Ta B OrpaHUYCHHOM TIPOCTPAHCTBE, HANpUMep B Tpydorposoje. OHa U3 OCHOBHBIX MPO-
OsieM obecrieueHnsT 0E30MACHOCTH DKCILTYaTaIld aTOMHBIX SJICKTPOCTAHIINIA 3aKIF0YacTcsl B
CBOEBPEMEHHOM OOHAPY>KEHUH M YCTPAHEHHH YTEUKH paJIMOAKTUBHOIO Tlapa U3 TPyOOIpOBO-
JIOB CHCTEMBI OXJIKJICHHS SIIEPHOTO peakropa. M3BecTHbIe MOOWIBHBIE POOOTHI JUTs OpHEH-
TaIM{ B MPOCTPAHCTBE UCIIOIB3YIOT aJlTOPUTM OCHOBAHHBIM Ha MPUHSTHU JATRHEHINETO pe-
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IIEHHUs HETIOCPEACTBEHHO CTAIKHBAACH C MperpasaMu. Kpome 3Toro, UCIonb3yroTCsl CHCTEMBI
C IMCTaHIIMOHHBIM YIIPaBIEHNEM MOOMIBHBIM POOOTOM, UTO BIIEUET 3a COOOI NCTIONB30BaHME
BUJICOKAMEPBI M COOTBETCTBEHHO IIOBBIIICHHE CTOMMOCTH poOOTa. ABTOpaMHU MpPEeIOKEeH
aJITOPHUTM, KOTOPBIH ITO3BOJISET TPEBAapHUTEIHLHYIO MTOATOTOBKY K IPEOIOICHHIO TIPEIISTCTBUS
3a cyeT BbIOOpa ONTHMAIIBHOTO Y4acTKa Mpoe3ia. OTOT aJlrOpUTM CTaJl BO3MOXKHBIM Onarozia-
PsI MCTIONTB30BAHMIO KOMITTEKCA MH(PPAKPACHBIX JATINKOB paccTosHISL. [IpoBeneHHbIH aHam3
TIOKa3aJl, YTO JAHHBII aJITOPUTM ITO3BOJISIET YIAYUIIHTh OPHEHTAIMIO AaBTOHOMHOI'O MOOMITBHO-
ro po0oTa B OrpaHUUEHHOM TIPOCTPAHCTBE IO CPABHEHHUIO C CYIIECTBYIOIIMMH aHAJIOTAMH.

34. YCTPOVMICTBO JIASEPHOI'O OTCJEXUBAHMS U3HOCA TOKOCBHEM-
HUKOB ITPEIIM3MOHHBIX 'MPOCKOIIOB

k.T.H. Kynuukas JI.I'., Yepuenko B.B., UI'TY, Uepkaccol

PaccmoTpeHo ycTpolCTBO J1a3epHOr0 OTCIEKMBAHHS H3HOCA TOKOCHEMHHUKOB TPELH3HOH-
HBIX TUPOCKOIOB, & UIMEHHO, JIa3epHbIM U3ITydaTelb, JIa3epHbIA JIyd KOTOPOro reHepHpyeTcsl B
KpucTayuie ¥ GOKyCHpYeTCsl KOJUTMMAIIMOHHON CHCTEMOMN. DTO YCTPOHCTBO TIO3BOJISIET C BBICO-
KO TOYHOCTBIO, OBICTPO COOJTIO/IATh HAJIGKHYIO paboTy rupockomnoB. [Ipu 3amycke u3mydaro-
LIET0 YCTPOWUCTBA MPOUCXOAUT UMITYJIbCHOE KOTE€PEHTHOE M3IydeHHE B T€UEHHE KOPOTKOIo
oTpe3Ka BpeMeHH (1o ceKyH ibl). [Ipemnokena cxema yCTpoCTBa ISl pETYITUPOBAHHS CKO-
POCTH BpaleHUs! TOKOCHEMHHUKOB TIPEIIM3UOHHBIX THPOCKOIIOB OT U3MEHEHHSI UX IaMeTpa.

35. TIIPOCTATUYHUI ITIPUBOJ, OBEPTAJIBHOI'O PYXY MAHIIYJISITOPA
3 IBOIIOTOYHHMM OPEBITAJIBHO-POJIMKOBUM T'TIPOMOTOPOM

cr. BukiL. [uba O.A., YATY, Yepkacu

lgpomoTopr B CKiIami TiAPOCTAaTHYHOTO IPHBOAY OOEPTATBHOTO PYXy MaHIIMyIsSTOpa
MPOMHUCIIOBOT0 200 BUMIPIOBAITLHOIO po00Ta CEPEIHBOI Ta BEIMKOI BAHTAKOMIIHOMHOCTI BiJIir-
ParoTh TOJIOBHY POJTB Y IEPETBOPEHHI €Heprii. Y IMofaIboMy po3BUTKY BKa3aHOTO 00JIaTHAHHS,
TIPOTIOHYEThCST HOBA CXEMa BHKOPHCTAHHS OpOiTanmbHO-ponukoBoi rigpomammau (OPITM) y
SIKOCTI TIPUBOIHOTO TiIpOMOTOpA MaHIITYJIATOpa CepeIHbOI BaHTXOIiIHoMHOCTI. I'eomeTprHi
¢dopmu ocHoBHEX eneMeHTiB OI'PM Ta iX B3a€eMHE pO3TalllyBaHHS CTBOPIOIOTH KOMITAKTHHI
TIPUCTPIH 3 MOXKITMBICTIO arperaTyBaHHs Ta BOYIOBYBaHHS y po0OOdi MEXaHI3MH SIK pa3oM 3 Miji-
IIMITHAKAMHU KO49eHHsI, Tak i okpemo. Koncrpyxuis OPI'M 1pyHTYeThCS Ha NPHHIHII poOOTH
TUIAHETAPHOI Tiepe/iadi 3 (GPUKIIHIM KOHTAKTOM KOYCHHS MiXK POTMKOBHMH TiJIaMH OOepTaHHS.
OPI'M, mpaIrroroun O4eproBo B PEXKUMI TiPOMOTOPY Ta TiIPOHACOCY, 1€ 3MOTY: 3HAYHO 3Me-
HIINTH PyXOMY Macy pyKH MaHIMyJISTOpa 3a paxyHOK BiZIMOBH BiJ TPaJMIIIHHOTO MPHBOIY Ta
CHCTEMH TipOrabM; OTPUMATH HE3AISKHWI NPUBIA 3 OE3CTYIMHYACTUM PErylIoBaHHM Oe3
3YNUHKY; 3MEHIINTH €HEeProCIIOKMBAHHS 32 PaXyHOK ITOBEPHEHHS SHeprii ralbMyBaHHS Ha IIi-
JBaAPSIKY TiIpOaKyMyJIATOpa; 3MEHIINTH HAaBaHTAKEHHS HA OIOPHI IiAIIMITHIKK MAaTOYHOI;
TI IBUIIUTH IIBHIKOJIIIO B MOMEHT ITyCKY 32 PaXyHOK ITOKPAIIICHO] TepMETHIHOCTI TiJpOMOTOpa.

36. PASPABOTKA TIPUBOPA JIS1 PETMCTPALIMU BUODJIEKTPUYECKUX
MNOTEHIIMAJIOB UEJIOBEKA

k.T.H. goi. Ty3 B.B., marictpant Tpemacos K.1O., UI'TY, Uepkaccht

PaGora mocasiiena pa3padoTke MH(POPMAIMOHHO-M3MEPHUTETFHOH CHCTEMBI PacXxofa JKu-
JKocTel. B 0cCHOBY MeToza M3MepeHust TTON0KEeH TIPHHIIUIT ITOCIIEI0BATELHOTO OIpOoca IIepBU-
HBIX M3MEpUTENBHBIX MpeodpasoBareneil. PaspaboranHas crctemMa Mmo3BOJsSeT M3MepSTh HeCKO-
JIBKO OCHOBHBIX TTapaMeTPOB BOAHBIX PAacTBOPOB, a MMEHHO: TEMIIEPATYPy JKHIKOTO HOCHTEIIS,
€ro pacxopl, JaBjeHHe B TpyOompoBoze. bomee Toro, Ha OCHOBE MOIMYYEHHBIX PE3yNIBTATOB,
MOKHO BBIYUCITATE OOBEMHBIN U MaCCOBBIN PACXOJl KHUIAKOCTH C HCIIOB30BAHIEM TTOTPABOYHBIX
KO3 (PUIMEHTOB, YIUTHIBAIONMX ¢e TeMrepaTypy. CrcremMa 00eCrieuyrBaeT IMOBBIICHHYIO TOY-
HOCTB M3MEPEeHHS pacxoyia KUIKHX cpell, Oraromapsi yaeTy BeIMIHHBI TEMIIEPaTyphl HOCHUTEIIS.

89



Mpobnemu iHbopmaTU3alii : YeTBepTa MidkHapoAHa HayKoBO-TEeXHiYHa KOHbepeHLis

Vi3mepuTenbHast CUCTeMa MPUMEHSETCS Ha MPESAIPUITHIX XMMUYECKOI MPOMBIIIICHHOCTH TIPH
TIPOM3BOJICTBE MUHEPAITBHBIX ynoOpenuil. CrcremMa obecriednBaeT M3MepeHre: 00beMHOro pac-
xoma 10 200 m3/h; Temmepatypsi sxumkocTa 10 160 0C; napnenns mo 2,5 MPa.

37. MUKPOKOHTPOJUIEPHBIM PEI'VJISITOP MOIHOCTU HAT'PEBATEJIb-
HbIX ITPMBOPOB

k.T.H. Kynnkas JI.T'., [llanredpar B.A., UT'TY, Uepkaccsr

B nmokmane paccMoTpeH coOpaHHBIM HAa MHKPOKOHTpPOJUIEpPE MPUOOp, KOTOPHIN Tpe-
Ha3Ha4eH JUIS PerylIupOBaHMS MOIIHOCTH MasUIBHUKOB M IPYIHX HarpeBaTelbHBIX MpHOO-
poB MorHOCTEI0 10 100 Bt. Ero MoXHO MCHoONB30BaTh TaKKe YIS TUTAHHUST OCBETHTEIBHBIX
MprUOOPOB C JTaMIaMy HAaKAIMBAHHS TaKOH YK€ MOIIHOCTH TIPH ITOHM>KEHHOM HATPSDKEHUH B
cetu. OTIIMUHUTENBFHAS 0COOCHHOCTH IIPHOOPa — €r0 CIIOCOOHOCTH PEryaupoBaTh MOITHOCTb,
NepeaBaeMyl0 B Harpy3Ky, HE TOJIBKO B CTOPOHY €€ YMEHBIIEHHs], HO U B CTOPOHY YBEJIU-
YEHUSI OTHOCUTEILHO HOMUHAIILHOTO 3HadeHus. VIHTepBan perynupoBaHus O4€Hb HIMPOK -
ot 1 1o 180 % HOMMHAIBEHOM MOITHOCTH MOAKIIOUEHHOH Harpysku. [Ipubop mmeer kHoIoO-
YHOE YIIpaBJIeHHe U II(POBYIO HHANKANNIO YCTAHOBIEHHOH MOITHOCTH.

38. JOCHIPKEHHSA MIKPOITPOLIIECOPHOI'O BUMIPIOBAYA CUCTEMU
TEPMOPEI'VJIIOBAHHSA

k.T.H. gom. Jlroouenko H.I1O., k.1.H. mott. [TomopoxkHsk A.O., k.1.H. Knmumenko A.M.,
HTY «XIl»; I'yperkmii B.M., XHVYTIC, Xapkis

B nmomoBini HaBeneHUH OMMC MOAENTI MIKPOIPOIIECOPHOTO BHMipIOBada TeMIIEpaTypH
CHCTEMH TEpMOPETYITIOBAHHS Ta IPOBEJEHE ii JOCHIHKEHHS IS Pi3HUX yMOB (DyHKITIOHY-
BaHHS 1 XapaKTepHCTHK TEMIEPaTypHMX JATUMKIB B MiKPOIPOIECOPHUX BUMipIOBATBHIX
cucteMax. [Ipencrasneni mpono3umii Mo 3acTOCYBaHHIO METOJIIB BUMiPIOBAaHHS TEMIIEpaTy-
PH 3 KOPUT'YBaHHAM MTOXHOKHU JUISl MiKpOIIPOIIECOPHHX BHMiproBadiB. HaBeneHi pe3ynbpraTu
poboTH IporpaMHOi pearizallii CHCTEMH TepMOPETYIIOBAHHS 3 BHKOPHCTAHHAM TeMIIepaTy-
PHUX JaTUYHKIB 3 KOPEKII€I0 MOMIJIKH BHUMIPIOBaHHS, IO JO3BOJISIE [IEHTPAJi30BaHO Ta Ha
OJJHOMY MIiCIIi BiJICTIIKOBYBATH 1 aHAJi3yBaTH TEMIIEPATypHI BUMipIOBAHHSI.

39. MOJIEJIb TOYKOBUX 3ABPYJAHEHb JUISA OLIHKU SKOCTI ITOBITPS-
HOI'O BACEMHY

I'ymapenko B.M., IllaBupin E.JL., x.1.H. nom. [1lamaes FO.I1., XHVTIC; IMogopoxusk A.O.,
HTY «XIIl», Xapkis

B nomosizi mpoBeieHO aHai3 MATEMATHYHUX MOJIENICH SIKOCTI TIOBITPSHOrO OaceiiHy Ta
HaBeJICHNI ONMC MOJENi /I TOYKOBHX JDKepeN 3a0pyIHEeHb 3 BUKOPHCTAHHSM TaycoBOTrO pi-
IIeHHST U CTal[iOHapHOIO TOYKOBOTO JDKEpena. 3amporoHOBaHA MOJENb J03BOIISIE TIPOBECTH
OLIiHKY SIKOCTI TTOBITPSIHOrO OaceiiHy 3 ypaxyBaHHsAM BUCOTH 3a0pYTHIOIOUNX JPKEpeT BUKHUIIB Ta
CepeIHbOi BUCOTH TIEpEMILTYBaHHS IOBITPSHUX Mac, IO JIO3BOJIMUTH BHKOPHCTOBYBATH ii NpH
€KOJIOT{YHOMY MOHITOPHHTY TeHepaIbHIX TUIAHIB MICT Ta CXeM PaliOHHHX IUTaHyBaHb.

40. JOCIIXKEHHS METPOJIOITYHOI'O OBCJIYI'OBYBAHHSA CIIELIIAJII-
30BAHOI BUMIPIOBAJIBHO-THOOPMAILIMHOT CUCTEMU

n.1.H. pod. Korornos B.b., JTucsak B.O., XHVYTIC; [Tonopoxusik A.O., HTY «XII»

B noroBizi mokasaHo, Mo IS MiBAMIEHHS IPOAYKTHBHOCTI MPOLECY BUMIPIOBaHHS TO-
JIOXKEHHSI KOHTAKTHOI pelKH B METPOIOJIiTeH] Ta 00poOKH iHpopMallii HeoOXiTHa MOJEpHI3arlis
TIPHCTPOIO BIMIPIOBAHHS Ta BIOCKOHAICHHS CHCTEMH HOTrO METPONOTidHOr0 OOCIyrOBYBaHHS.
Hageneno maTemMaTnaHy MOZAENb MOJEPHI30BAHOTO TPUCTPOIO, NPOAHATI30BAHO TPHUYHHH, 10
BIUIMBAIOTH HA TOYHICTH BUMIpIOBaHHS MOJIOKEHHS KOHTAKTHOI PeHKH, 3aIIpOIIOHOBAHO BapiaHTH
3MEHIIICHHS TTOXHOOK BUMIPFOBAHHS JIsl BUOPAHOI CHCTEMH 1 HaBeJIeHI pe3ylibTaTd pOOOTH PO3-
POOIIEHOT0 MPOrPaMHOT0 IPOIYKTY JUTsl 00pOOKH BUMIpPIOBATIGHOI iH(opMarTii.
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) OPTAHI3ALII, )
SAKI TPUAHANN YYACTb Y KOH®EPEHLIT (ckopoueHHs)

Jlepoicasna exonociuna axademis nicisouniomuoi oceimu ma ynpaeninus ([[EA I10Y), Kuis
Kuiscoka Oeporcagua akademis 600H020 MPAHCHOPMY
imeni cemovmana I[lempa Konawesuua-Cacaiioaunoco (K/ABT), Kuis
Kuiscokuii nayionanvruil yrieepcumem imeni Tapaca [lleeuenxa (KHY), Kuisg
Kuiscokuil Hayionanvruil yrieepcumem mexuonoeiu ma ouzauny (KHY TJ]), Kuis
Kipogoepadcwvka nvomua akademiss Hayionanvhoeo agiayitinozo yHigepcumeniy
(KJIA HAY), Kponusnuyvkuii
K3 «Yepracvkuii oonacnuii yenmp MCE YOP», Yepracu
Komanoysanns Iosimpsanux Cun 36pounux cun Yrpainu (KIIC 3CY), Binnuys
Hayionanvna memanypeitina akademis Yrpainu (HMAY), [ninpo
Hayionanvnuii agiayivinuii ynisepcumem (HAY), Kuis
Hayionanvruii aepoxocmiunuil ynisepcumem imeni M. €. JKykoecwvroeo
"Xapxkiscoxuil asiayiunuil incmumym" (HAY "XAI"), Xapxie
Hayionanvnuti mexuiunuii ynisepcumem Yxpainu
imeni leops Cikopcokoeo “KIII” (HTYY “KIII”), Kuis
Hayionanvnuii mexuiunuil ynisepcumem "XapkiecoKkuti nogimexHiuHul
incmumym" (HTY "XIII"), Xapxie
Hayionanvrnuit mpancnopmmuuii ynisepcumem (HTY), Kuis
Hayionanvnuii ynieepcumem oboporu Yxpainu imeni Isana Yepusxoscokozo (HYOY), Kuis
Hayionanvnuil ynieepcumem yusinorozo 3axucmy Yrpainu (HYI[3Y), Xapxis
Tlonmaescvkuil HayionanbHUll MeXHIYHUL YHI8epcUumem
imeni FOpis Konopamioxa (IIHTY), [lonmasa
Cxionoeeponeticokuii yrieepcumem, Kuis
CXIOHOYKpaiHCOKULL HAYIOHATbHUL YHIBEpCUmem
imeni Bonooumupa Jlans (CHY), Cesepodoneyvk
Tpems Yepracvka micvka AikapHs weuokoi meouynoi donomozu, Yepracu
Yepracvkuti HBK «3azanvnooceimus wixona I —III cmynenie —
aiyetl cnopmugro2o npogimo Ne34y, Yepracu
Yepracvkuil depacasruii mexronoziunuil yuieepcumem (44TY), Yepracu
Yepkacvkuil Hayionanvhull yHigepcumem imerni boeoana Xmenvhuyvroeo, Yepracu
Yepkacvkuil iHcmumym nooicexnchoi besnexu imeni I'epois Yoprobuns
Hayionanvnoeo ynisepcumemy yusinveo zaxucmy Yrpainu (41115), Yepracu
Xapkiecokuti 2ymanimapHuii yHigepcumem
«Hapoona ykpaincera akademiay (XI'Y «HYA»), Xapkis
Xapriecokutl HayionanbHuil agmooopodcki yuisepcumem (XHA/Y), Xapkis
Xaprxiecokutl HayionanvHuil exonomivnuil yHisepcumem imeni C. Kysneys (XHEY), Xapxis
Xaprxiecokutl HayionanvHuil yrieepcumem sHympiwnix cnpag (XHYBC), Xapxis
Xapriecokuti nayionanvnuil yrieepcumem imeni B.H. Kapasina (XHY), Xapxis
Xapriecokuil HayioHATbHULL YHIBEPCUMEM MICbKO20 20CH00apCmEa
imeni O. M. Bexemosa (XHYMT), Xapkis
Xapxiecokutl HAYIOHATLHULL MEXHIYHULL YHIGEPCUMen CLIbCbKO20 20CN00apCmed
imeni Ilempa Bacunenxa, Xapxie
Xapriecokuii nayionanvhuil yuieepcumem Iosimpsanux Cun
imeni leana Koocedyoa (XHYIIC), Xapxie
Xaprxiecokutl HayionanvHuil yrieepcumem paodioenekmponixu (XHYPE), Xapkis
Xaprxiecokuil pecionanvhuil incmumym Hayionanbnoi akademii 0epocasro2o ynpagiints
npu Ilpezudenmosi Yrpainu (XapPl HA/[Y), Xapxis
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