JEP)KABHUI YHIBEPCUTET TEJEKOMYHIKAIIIA

MOJITABCHbKUI HAIIIOHAJIBHAM TEXHIYHU YHIBEPCUTET
IMEHI IOPIAA KOHAPATIOKA

HAIIIOHAJIBHUM TPAHCIIOPTHUM YHIBEPCUTET
KATOBULILKHI1 EKOHOMIYHUI YHIBEPCUTET
YHIBEPCUTET INAPUK VII BEHCEHT-CEH-JI€HI

BIJIBHIOCBKWI TEXHIYHUM YHIBEPCUTET IMEHI 'EJIMIHACA

XAPKIBCbKHI HAYKOBO-JTOCJIJHUAM IHCTUTYT
TEXHOJIOI'TI MAILIMHOBYJIYBAHHSI

BIJIOPYCBKA JEPKABHA AKAJIEMIS 3B SI3KY

[IPOBJIEMA
THeOPMATHBALII

TE3U JONOBLIEN ABAHA IISITOI MIZKHAPOJHOI
HAYKOBO-TEXHIYHOI KOH®EPEHIIII

12 — 13 rpyans 2018 poky

KwuiB — IToaraBa — KatoBuue — Ilapu:x — BisibHioc — XapkiB — MiHCBK

2018



3 60-mi prunum toeireem!

Bunyck 36ipHHKa Te3
JABaHAAUATOI MiXKHAapOAHOI
HayKOBO-TEXHIYHOI
KoHepeHIii

«IIpo6siemu IHpopmaTHU3anii»

(12 - 13 rpyansa 2018 poky)

npucBa4YeHo 60-Tu piyHOMY

10Bijieto ['0/10BY OprKkomiTeTy
JOKTOPY TeXHIYHUX HaYK,
npodecopy, 3acay>KEHOMY

BUHaXIJHUKY YKpaiHuy,

Jlaypeaty Ziep>KaBHO] IpeMmil

YKpaiHu B rajiysi HayKH i
TeXHIKU

Ko3eskoBy

Cepriw BikTopoBuuy!!!

CborozHi piBHO wwicTaecaT y Bamomy )KUTTI MUHaE,
A CKIJIBKM IX 11le Ha LIJIAXY, PO L€ HIXTO He 3HAE,
Tox 3u4uMoO B 3/10pOB’l BiK JOBT'MI NPOXKUTH,
[[T06 ycix Ha cTOpiYyYsl MOTJIM 3alIPOCUTH,

[[1o6 y MupHoMy HebOi BaM coHIle BcMixasocs,

A Bci Bauii mMpii Ta nyiaHu 36yBasucs,
Xai 310poB’d, ACTH i JOCTATOK
CHUIIIOTHCA, K JIUIIU LBIT,

Xal Mastto€ 104151 3 Oy AHIB CBSTO,

A Tocnoap gapye iie 6araTto JiT!

3 HalKpaluMU NOOaKaHHSIMH,

IHCTUTYT TeJieKOMyHiKalil Ta iHpopMmaTu3zariii!
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YK 621.387:681.327 IlpoGnemu indopmaTuzamnii: Marepianu 1BaHaALATOI MIXKHAPOAHOI HAY-
koBo-TexHIYHOI koH(pepenmii. — KuiB : JIYT, HTY; IlonraBa: TTHTY;
Karosuue: KEY; INapmwxk: Yuisepcurer Ilapmwk VII Bencenr-Cen-/leni;
Binmpatoc: BATY; Xapkis : XHITM: binopycs: BJIA3, 2018. — 155 c.

3aTBep/HKEHO A0 APYKY Ha PO3IIMPEHOMY 3aciJaHHI BUCHOI paay HaBYAIbHO-HAYKOBOTO iHCTHU-
TYTy TeJleKoMyHikamii Ta inpopmaruzanii YT, mporoxon Ne 12 Bin 3 rpyaus 2018 poxy.

OPIAHI3ALIINHAA KOMITET KOH®EPEHLIT

lNonoesa opekoMimemy:

KOSEJIKOB Ceprin BiktopoBud (0.m.H., npoa., Kuie, YkpaiHa);

YneHu opakoMmimemy:

Allb-AMMOPI Ani (0.m.H., npoc., Kuie, YkpaiHa);

BYWOHI Mep (0.ekoHOM.H., npogh., Mapux, OpaHuis);

TABPUJTEHKO Banepin Bnagumunposwnd (0.¢-m.H., npodgb., Kuis, YkpaiHa);
FABPUJIKO €Bren Bonogummnposud (4.m.H., c.H.c., Kuig, YkpaiHa),

3AIKA Biktop ®enoposuy (8.m.H., dou., Kuis, YkpaiHa);

3EHEBWY Angpin Onerosuy (0.m.H., npog., MiHcek, binopycs);
KOSEJIKOBA KatepuHa CepriiBHa (0.m.H., npog., Kuie, YkpaiHa);
KOPOBKO boragaHn Onerosuy (K.m.H., dou., lNonmaea, YkpaiHa )

KOCEHKO Biktop Bacunbosud (k.m.H., douy., Xapkie, YkpaiHa);
KPACHOBAEB Biktop AHaTtoninosud (0.m.H., npoc., Nonmaea, YkpaiHa);
KYYYK "'eoprinn AHaToninosud (0.m.H., npodgh., Xapkie, YkpaiHa);
JIECEUBKA XpuctuHa (0.ekoHoMm.H., npogh., Kamosuue, lNonbwa);
JINCEHKO OnekcaHgp IBaHoBWUY (0.m.H., npodgb., Kuis, YkpaiHa);
MAXEWKO Necnas (nekmop, BinbHioc, Jlumea);

MIXAJTb Oner Mununoswuy (0.m.H., doy., Xapkise, YkpaiHa);

MOBLUOBWY Onekcarngp Axkoud (0.m.H., npodgh., Xapkie, YkpaiHa);
MYPABJIbOB Bonoaumup B’suecnaBoBud (K.m.H., 0ou., llorimasa, YkpaiHa).
MELLEXOHOB Bonoanmunp Mpuroposud (akademik PAH, 0.m.H., npogp., CaHKkm-
lMemepbype, Pocis);

MOOMACTEPBLEB KocTaHTUH BaneHTuHoBuY (0.m.H., npog., Opern, Pocis);
MPUXOOBKO Ceprin IBaHOBWY (0.m.H., npo., Xapkie, YkpaiHa);
MPOKOD’EB MNeHHagin IBaHoBUY (0.m.H., npocp., CaHkm-Nemepbype, Pocis);
PYOEHKO Oner MNpuropinosuy (0.m.H., npo., Xapkie, YkpaiHa);

CYXAHOB KocTtsaHTuH "'eoprivioBud (K.m.H., ¢.H.c., Mocksa, Pocis);
CTEMAHOB Muxanno Mukonanosud (0.m.H., npogp., Kuis, YkpaiHa);
TYMACOHIEHE IHra (0.m.H., douy., BinbHtoc, Jlumea);

TYMACOHIC PomaHac (0.m.H., dou., BinbHroc, Jlumea);

YOOBEHKO Ceprin N'puroposud (0.m.H., npocp., Xapkie, YkpaiHa);

®PU3 Ceprin MNMeTpoBuy (0.m.H., douy., XKBI, >Kumomup, YkpaiHa);

WYJIbIrA Onekcangp Bacunbosud (K.m.H., dou., [lonmasa, YkpaiHa).

Cekpemap opakomimemy:

BOPWCEHKO lpuHa IropisHa (k.m.H., Kuis, YkpaiHa).
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NIMEHAPHE 3ACIOAHHA

BipkputTa ABaHAQUATOI MiXKHapoaHOI
HayKOBO-TEeXHi4YHOI KOHpepeHuil
«IMpobnemu iHchopmaTusauii»
12-13 rpyaHa 2018 poky

BcTynHe cnoBo ronosa OprkoMiTeTy AMpeKkTop HaB4anbHO-HaAyKOBOMO
IHCTUTYT TeNeKoMYHikauin Ta iHdpopmaTtmnsauii
AOKTOp TeXHIYHMX Hayk, npodecop Kosenkos Ceprin BiktopoBuy

MpuBiTanbHe cnoBo pekTopa [JepXXaBHOro yHiBEpCUTETY TeNeKOMYHiKaLlin
AOKTOP TEXHIYHMX HayK, npodecop Tonybko Bonognmup bopucosuny

Po6oTa no cekuisx.

CEKLIA 1
IHPOPMATUIALIA HABYAJIBHOI'O NMPOLUECY

KepiBuuk cekii: a.71.H., npod. C.B. Kozenkos, YT, Kuis
Cexperap cekiii: A.T.H., nou. B.®. 3aika, JIYT, Kuis

1. TIPOEKTYBAHHS JIOKAJIbHOI MEPEXI, SIK EJEMEHT ABTOMATU3ALIIL
HAYAJIBHOI'O ITPOLIECY

Cagixos O.1., /Ilep>xaBHuii yHIBEepCHTET TeJIeKOMYyHiKaiid, Kuis

Ha cporomnimHii 1IeHb MUTAHHS aBTOMAaTH3allii HaB4aJbHOTO Mnporecy (mami HIT) memani
outbiie motpedye yBaru. [IpoexktyBanHs nokanbHOI Mepexi (mam JIM) mae OesmocepemHiit
BILJIUB Ha HaBYAJIbHUU npoiiec. OCKUTFKH Ha ChOTOHINIHIN A€Hb ICHYE J0BOJI BEJMKA KiJTbKICTh
nporpaMHoro 3abesnedeHHs (nam [13), caig matu Ha yBasi, 10 HaBYAJbHUN IPOLEC MOXKHA
MIPOBOJIUTH SIK JUCTAHIIIHO TaK 1 JIOKAJIBHO.

[IpoTe B ocTaHHI pOKM MOXHA TIOMITUTH TEHJICHIIIIO 10 BUKOPUCTAHHS CHCTEM aBTOMATH-
3auii HaB4aHHsA Ty Moodle npu npoBeneHHi AeHHoi popmu HaBuaHHs. e poouts HII 3anex-
HUM JI0 BUXOZly y TlI00anbHy Mepexy. He Bci cTpyKTypHI MiApO31ITIM YHIBEPCUTETY MAlOTh MO-
AIIUBICTh 70 BUKOPHCTaHHS TaKMX CHUCTeM aBTomaru3auii. e mpu3BOOUTH 10 AOCHIKEHHS
npo6iemu aBromarusanii HII y nokansHOMY cepeqoBHILi.

Jlnst BUpIIIEHHS L€l MPOOJIeMH € AOLUIBHUM PO3MIISHYTH MOXKJIMBICTh BIPOBA/XKEHHS aB-
tomaru3anii HII me 3a momenty npoekryBanHs JIM. Lle no3BoiuTh negarory He OyTH 3ajiex-
HUM BiJ poOOTH 00JIaHAHHS, 110 HE HAJIEXKUTH 110 JIM.

2 BIPTYAJILHUI JIABOPATOPHUI ITPAKTUKYM HABUYAJIbHOI JUCIIUITIJIIHA
«UUDPPOBE OBPOBJIEHHA CUT'HAJIIB»

K.T.H., noul. ITapgentok B.I'., dKutomupcekuit BiiicbkoBuii iHcTuTyT iMeHi C.I1. Koponbo-
Ba, XKuromup

VY mporieci BUBUEHHs HaBuanbHOI auctuiuiing «l{udpose 06pobiieHHs cUrHamiB» 0codau-
BE€ Miclie 3aiiMae 1abopaTOpHUN MPAKTUKYM. 3Ba)KalOUM Ha TPYAHOLI OHOBJIEHHS J1a00paTopHOT
6a3u, 3acTocyBaHHs 1H(POPMAIIITHUX TEXHOJOTIH JUIsl po3poOKH 1abOPaTOPHOrO MPAKTUKYMY €
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MOJKJIMBUM CIIOCOOOM IiJIBUIIEHHS €(PEKTHBHOCTI HOro mnpoBeleHHA. BHKOpHCTaHHS JaHOTO
croco0y J1a€ MOXJIMBICTh OPTaHi3yBaTH MPOBEICHHS JIA0OPATOPHUX POOIT HA OUTBIT BUCOKOMY
piBHI, TIABUIUTHA HAOYHICTh OTPUMAHUX PE3YJITATIB, IPUCKOPUTH IXHE PO3YMIHHS, CIIPOCTHTH
TeXHIYHY pOOOTY CTyIEHTIB TpH O(OpMIIEHHI 3BITHUX MaTepialliB JIA0OpaTOpHUX POOIT,
Bi3yaJIbHO TIPOCTEXHTHU MPOLEC IEPETBOPEHHS CUTHAJIIB Ta BU3HAYUTH OCHOBHI 3aKOHOMIPHOCTI
ix 00poOJIeHHS, a TAKOK BUBUIBHUTH Yac JUIsl TBOPUOTO OCMUCIICHHS PE3YNbTaTiB IOCIIKEHb Ta
(hopMyITtOBaHHS BUCHOBKIB.

VY nonoBiail po3riasAaroThCs JEKUIbKa 1ab0paTOpHUX POOIT, pO3pOOJICHUX 13 BUKOPUCTAH-
HSIM TporpamHoro komiuiekcy LabVIEW Ta HampaBieHux Ha JOCHIIDKEHHS TNPHCTPOIB
JTUCKpEeTH3allii HU3bKOYaCTOTHUX Ta CMYI'OBUX CHTHAJIB, MU(DPOBUX (GIIBTPIB, IEPETBOPIOBAYIB
I'np6epTa Ta nnppoBUX aHATIZATOPIB CIIEKTpA.

3. KOHKYPEHTHA CTIMKICTb HABUAJIBHOI'O 3AKJIAJIY:KOHIIEITLISI TA ME-
XAHI3M 3ABE3INEYEHHA

n.1.H., ipod. Tynkano B.M., k.T.H., nou. 3amnotuHcekuid b.A., KHiBCbKUil IHCTUTYT iHTE-
JIEKTYyaJIbHOT BJIacHOCTI 1 mpaBa HamionanbHoro yHiBepcutery "Ojnecbka IOpUIUvHa akaaemis'”,
Kwuis

CporoaHi MO>KHa KOHCTaTyBaTH, 110 KOXKEH yKpaiHChKuil 3akiiaj Buioi ocBity (3BO) Ha-
[JIGHUH MaTH CBOIO CHUCTEMY IMPAKTHYHOI peai3amii BHYTPIIIHIX MeXaHi3MiB rapanTii sIKOCTi
ocBitH [3akoH Ykpainu «lIpo Buiry ocBity», c1.32, n.3]. Takum 4MHOM, CKIIQIa€ThCS CUTYAIlis,
KOJIN CHCTEMa YIpPaBIiHHA SKICTIO KOoxHOro 3BO Oymyerscs 3a CBOIMH IpaBHJIAMH, BiICYTHI
€IMHI MPUHIUIH i1 TOOYI0BU Ta MOHITOPUHTY, BIACYTHI 11 «IIpPO30PICTHY» 1 «BII3HABAHICTHY IS
opraHizamii-mapTHepiB, 0cOOIUBO 3 i1HIIOI KpaiHu. SIKmo Bu3HaBaTH ByIIOHCHKHII mporec sk
€BPOMNEHCHKUN CTaHAApT OpraHizallii HaBYAJIBLHOTO Mpoliecy B yKkpaiHcbkux 3BO, To, chnigyoun
i JIoTili, HEOOXITHUN 1 €IMHUI CTaHIApPT OpraHi3allii CHCTEMH YIPaBIiHHS SIKICTIO HaJaHUX
OCBITHIX TOCIYT 32 aHAJIOTIEI0 SK 1€ pPOOJATH MIAIPUEMCTBA 1 OpraHizaiii B KOHTEKCTI BUMOT
MiKHapoAHOTO (eBporericskoro) cranaapty ISO 9001 npu cTBOpeHHI CBOIX CHCTEM MEHEIKMe-
HTY sikocTi (CM).

MeTta AOMOBiI- BUKIACTH KOHICNTYAIBHAN IMiIX1 MI0A0 3a0e3MMeUeHHs SKOCTI OCBITHIX
nocnyr B 3BO B yMoBax mocHUJIEHHS] KOHKYPEHIIIi Ha pUHKY OCBITHIX MOCIYr YKpaiHu. 3 HbOTo
MIPUBOJY 3alPOIIOHOBaHAa MOJIENh MOOYJOBH CUCTEMH 3a0€3MEUYEHHS SKOCTI OCBITHIX MOCIYT Ha
OCHOBI CUCTEMHOT'O MPOLIECHOTO MiAXO0Y, IPU SKOMY YIpPaBIIiHHS 3aKJIa/I0M BHILOI OCBITH PO3T-
JS7A€ThCA SIK CUCTEMa B3a€EMOIIOB'I3aHUX 1HIUBITYaJIbHUX YIPAaBIIHCHKUX MPOLECIB KEPIBHUKIB
3BO 3riiHO BCTaHOBIJIEHOI MipaMiii MEHEKMEHTY 1 JaHII0’KKA TEXHOJIOTIYHUX MPOIIECIB CTBO-
PEHHS OCBITHBOI IIIHHOCTI - OCBITHBOI MOCIIYTH SIK Mpolieca HaOyTTs 3HaHb. [Ipu 1bOMy B OCHOBY
JOCHIJKEHHSI MEXaHI3My 3a0e3neueHHs] KOHKYpeHTHOI cTiiikocti 3BO mokiazeHo aBTOPCHKY
MOJIETb aHaNI3y HPSAMOIO 1 3BOPOTHOTO MPUUYMHHO-HACIIKOBOTO TpeHAY €(heKTUBHOCTI B3a€EMO-
Ji1 TEXHOJIOTIYHUX TMPOILIECIB JIAHIIIOKKA CTBOPEHHS OCBITHBROI 1IIHHOCTI (HaOyTTs 3HaHb) 3BO.

4THOOPMATU3AILISA OCBITU SIK OCHOBA BITPOBAJI)KEHHS THOOPMAIIIM-
HUX TEXHOJIOT'TA B ITPOLIEC ITPO®ECIMHOI ITIAIOTOBKU ®AXIBIIS

HleBuenko O.0., bepanuk L1., Jlep>xaBHuil yHiBEpCcUTET TeseKoMyHikaniil, Kuis

PiBens iHQoOpMaTH3aLiil CyCHIIbCTBA O€3M0CEPEIHBO OB’ A3aHUM 3 piBHEM 1H(pOpMaTH3anii
OCBITH Ta 3HaXOJMUTHCA B MPSAMIid 3aJIeKHOCTI BiJl BIAMOBITHOTO OCHAIIEHHS Y4O0OBHUX 3aKJa/iB
HEOOX1AHUM O0JIaJHAHHSM Ta MPOrPaMHUM 3a0e3MeUeHHSIM, a TaKoX BiJ BMIHHS €(EKTUBHOTO
iX BUKOPHCTaHHS.

[HpopmaTH3allis OCBITH cripusie MiABUILEHHIO €()EeKTUBHOCTI Ta 1HTeHCcHU(iKalii y400BOro
MPOIIECY 3a PaxXyHOK BHKOPHCTaHHS 1H()OPMAIIHUX TEXHOJIOTIH 1 BIPOBAIKEHHSI HOBHX METO-
JTUYHUX pO3pOOOK B MPOIIEC HAaBYaHHS
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CporosiHi JOCHIIHUKY BUIUIAIOTH Pi3HI TEHACHLT CydyacHOro eramy iHdopMaTH3alii ocBi-
TH, 3 SIKMX HaWOUIbII BaXKIIMBUMH €:

1) ocHameHHs1 OCBITHIX 3aKJIa/iB 3aco0amMK 1H(POPMAIIHUX TEXHOJOTiH Ta iX BUKOPHC-
TaHHA B SIKOCTI HOBOT'O MEaroriqyHoro iHCTPYMEHTY Ta IiATPUMKH [IPOIIeCY HABYAHHS;

2) 3MiHA 3MICTy OCBITH BHACIIJOK PO3BUTKY iH(opMaTu3alii CycCHibCTBA, a TaKOXK
00’ eTHAHHS TIepeBar TPaIUIIHHOT OCBITH 3 MOMJIMBOCTSIMH 1H(OPMAIIHHUX TEXHOJIOTIH;

3) CTBOpEHHS €IMHOTO iH(OPMALIITHOTO OCBITHHOTO MPOCTOPY, KUK 3a0e3meuye A0CTYII-
HICTb SIKICHO1 iH(DOpMaIrii.

5.MHOOPMALIMOHHA S CUCTEMA ITPOBEPKU CAMOCTOSTEJIbBHON PABOTBI
CTYJEHTOB

AcraxoBa H.A., k.T.H., gou. [lapamonoB A.W., JloHenkuil HalMOHAJIbHBIM YHHUBEPCUTET
nMenu Bacuns Cryca, Bunnuna

AKTYyaJTbHOCTh paOOThI OTIPEICISAETCS aKTUBHBIM Pa3BUTHEM YIAJIEHHOW MPOBEPKHU ACsTe-
JBHOCTH CTY/ICHTOB, B TOM YHCIIE B paMKax JUCTAHIIMOHHOTO oOy4deHHs. OOBIYHO yHanEHHBIN
KOHTPOJIb pEau3yeTcs C IOMOIIbI0 BeO-mpuiiokeHui, kak Hampumep, Cisco Networking
Academy — mexyHapoIHas ceTeBas akajaemust, win GoogleSites - mpocToii u OBICTPBI cr10co0
co3/1aHus COOCTBEHHBIX CTpaHUI] npernojaBatensMu. [loaTromy ObUIO perieHo peann3oBaTh CHC-
TeMmy B BUJE BeO-TipmiioxkeHus. B paboTe mpeayiaraeTcst mporpaMMHOE PEIICHHE I CUCTeMaTH-
3allMd OTPOMHOIO KOJIMYecTBa (paillioB, KOTOpPHIE MPUCHUIAIOT CTYIEHTHI MpErnojaBaresiM Ha
MIPOBEPKY, & TAKXKe JUIS YIPOIICHHS BEJICHUS CTATUCTHKHU IO PE3yJIbTaTaM BBIMIOJTHCHUS HH]H-
BUIyalbHBIX paboT. MHpopmalmoHHas cucTteMa CHpoeKkTHpoBaHa Ha Oaze marrepua MVC u
paspabotana ¢ ucrionb3oBannem PHP, HTML, CSS, JavaScript. Cucrema npenocTaBiisieT -
Hble KaOMHETHI yyamumcs U npenoaasarensiM. CtyneHt B JInuHoM kaOuHETe MOXKET BUJIETh WH-
dbopMaIio 0 Ha3HAYCHHBIX €My IpeaMeTax, O JAaTax caadu padoT, 3arpyxarTh CBOM padOTHI H
CIIEIUTH 32 MX OlleHMBaHUEeM. [IpernonaBarens MOXKET yIpaBisTh TPYIIAMU U CBOUMHU IIpeaMe-
tamu. B JIngHOM KaOWHETE OH BUIAUT HH(DOPMAIIHIO O CTYJeHTaX U UX padoTax, a TAK)Ke CTaTHC-
TUKY 10 KaKIoMy npeamety. [IpenonaBarens MOXKET UCIIOIB30BAaTh (GUIBTP U TOUCK PaboT.

6. MOXJIMBOCTI BUKOPUCTAHHSA TPAHCIIOPTHUX MEPEX HA OCHOBI
TEXHOJIOT'T! FTTN TA DOCSIS

bukos O.1., Ouenam K 1., [lepxaBuuii yHiBepcUTET TeleKkoMyHikaiiid, KuiB

B nmomogizai po3kazano npo tpancnopTHi TexHosorii FTTN Ta cranmapT nepegadi JaHuUX
no kabemto DOCSIS, ix moxnuocti. Texnonoris FTTN cnpomoxHa nepeaaBaTi BeIMKi MacH-
BH JaHWX. Takox HarojomeHo, sk 3a gormoMororo DOCSIS mokHAa €KOHOMHO Ta MPAKTHYHO
BUKOPHUCTOBYBATH BXKE ICHYIOUY CTPYKTYpPY MaricTpajJbHUX KaHAJIB Iepesadi CUTHANIIB Teneda-
YeHHs JUId Iepeadl 1HIKUX 1HQOopMaliifHUX CUTHaJlIB, B TOMY YMCII MOCIYTH iHTepHETY, IPTV,
OTT Ta IP-Tenedonii, Ha ocHOBI poTokosy SIP Ta iHmux. /loBeeHa 1ouiabHICTh BUKOPUCTaH-
HS JaHUX TEXHOJIOTIM Ta CTaHJAapTiB MepeAayl JaHWX B MICTax Ta mepeamicTsx. JIakoHI4HO mo-
SICHEHO SIKY KOPUCTh MO>KHA OTPUMATH, BUKOPHCTOBYIOUM TaKy 3B’SI3Ky Y METOZax BIPOBAIKEH-
HSl HOBITHIX TEXHOJIOTIH 1 SIK 116 MOK€ BIIMHYTU Ha MOAAJBIINM PO3BUTOK 1H(GOpMAIIHHUX Ka-
HAaJIiB 3B A3KY Ta 1X BUKOPUCTAHHS.

7. CYYACHUHN CTAH TA LUISAXU TIOJAJBIIOTO YIOCKOHAJIEHHS BHUB-
YEHHS OCHOB KOMIT'FOTEPHOI TEXHIKU

K.(b.-M.H. ['onmono6oB J1.0., [lep>kaBHui yHIBEpCUTET TesleKOMyHiKaii, Kuis

[IpoTsrom TprOX OCTaHHIX POKIB OYB Maii’ke MOBHICTIO MepepoOIeHuil Kypc 3 BUBYCHHS
OCHOBHMX TPHUHIMIIIB POOOTH KOMIT'IOTEPHOI TEXHIKM JUIS CTYICHTIB CIEIiaJIbHOCTI
«TenexomyHikailii Ta pajioTeXHIKay, 30KpeMa, BAKOHAHUN MepexiJ] BiJ] BUBYEHHS 16-po3psaHux
MikporporecopiB mij kepyBanHaM DOS 1o BuBueHHs 64-po3psiAHUX MIKPOIIPOLIECOPIB MiJ| Ke-
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pyBanusm Windows. [[ns 3HaiioMcTBa i3 OCHOBaMHU OOpOOKH iH(OpPMAIlT MIKPOIIPOIIECOPOM,
OyJ10 BIIPOBA/PKEHO BUBYCHHS aKTyaJabHOTO Open source acem6iepa NASM 3amicThb 3acTapiyioro
npomnpierapaoro TASM. Takox aJis MONIMIIEHHS HABYAIBLHOTO TPOIECY OyJI0 BIPOBAKEHO
BUKOPHUCTAaHHS i po3poOku Ha acemOnepi IDE SASM Ta OyB HamucaHuii HaBYaIbHUN
MOCIOHUK.

[Tomanpiie yaoCKOHAJICHHS KYPCY TUIAHYEThCS BUKOHATH IIISIXOM ITOTJIHOJICHHS! BUBYCHHS
MaTEeMaTHYHOTO amnapary, SKUi BHKOPUCTOBYETHCS JUIsi BHUKOHAHHS OIEpaIiil apu(MeTHKO-
JIOTIYHUM TPUCTPOEM MIKPOIIPOIIECOpa, 30KpeMa, orepalliil BiIHIMaHHS, MHOKCHHS Ta JTIJICHHS
[IUITXOM 3BEICHHS iX JIO I0JaBaHHS Ta/a0o 3CYBY.

8. JIATHOCTHUKA PIBHSI CPOPMOBAHOCTI XIMIYHOI KOMITETEHTHOCTI
CTYJEHTIB-EKOJIOT'IB

I-p TieA. Hayk, KaHj. XiM. Hayk, npodecop Kodanoa O.B., HamioHaibHHN TEeXHIYHUN
yHiBepcuTeT YKpainu "KuiBchkuiil mosiTexHiuHui iHCTUTYT iM. Iropst Cikopcebkoro", Kuis

VY nocmiKkeHHI MPOMOHYETHCS 3aCTOCYBAHHS KOMIT FOTEPHOI J1arHOCTHKH PiBHS copmo-
BAHOCTI XIMIYHOi KOMITIETEHTHOCTI CTYACHTIB-€KOJIOTIB SIK BX1JIHOTO KOHTPOJIIO TE€pe/] BUBYCH-
HSM TpoQeciiHO Opi€HTOBAHMX 1 (PaXOBUX AMCUUILTIH. J{J1s1 bOTO pO3pO0IEHO KOMIUIEKTH 3a-
BJIaHb Ta EKCIPEC-TECTH 3 OCHOBHHUX PO3IUTIB XiMii. [IpOMOHYEThCS BUKOPUCTOBYBATH TECTH 3
BIJKPUTUMH BiJIOBISIMH, IO 1a€ 3MOTY YHHUKHYTH MPUXOBAHUX ITiIKa30K. 3alpOIIOHOBaHA Me-
TO/AMKA Tepeadadae MOKIUBICTh BapilOBaHHs PIBHS CKIIAJHOCTI 3aB/JaHb 3aJIEKHO BiJl IHIUBIY-
IbHUX Pe3yNbTaTiB 1 3Mi0HOCTEN cTyneHTa. Lle qae 3Mory Tako)k BCTAHOBHUTH 3/IaTHICTD CTYIIE-
HTa JI0 CaMOCTIMHOTO PO3B’SA3yBaHHS MPAKTUYHUX 3aBAaHb. OJHAK, HABITh SKIO KOMIT IOTEpPHA
JIarHOCTUKA BUSBWIIA B CTY/CHTA Jy)K€ HHU3bKUI pIBEHb XIMIYHOI KOMIIETEHTHOCTI, HOMy He
MOJKHA 3aIIPONOHYBATH MOBTOPHE BMBYEHHS XiMi4HHX KypciB. MIIeThes TilbKM IIPO BUSBICHHS
MIPOTAJIHMH Yy 3HAHHAX 3 TICBHUX TE€M 1 CIIPSMYBaHHS CTYJCHTA Ha caMocTiiiHe (200 3a 10IOMOror0
BHKJIaJaua) X YCYHEHHsI, OCKUIbKH, 3p03yMLII0, IO OUTBIIICTh ()aXOBUX JAUCHUIUTIH MiATOTOBKU
IH)KEHEpIB-E€KOJIOTIB HE MOXYTh OyTH ONAaHOBAaHI CTYJICHTAaMH, SIKi MalOTh HU3bKUH piBeh XiMid-
HOT KOMIIETEHTHOCTI.

9. E-IIIAPYYHUK, SIK KOMIIOHEHT IHOOPMAIIMHOI'O OCBITHOI'O ITPOCTO-
Py

Kpasuoa M.O., Jlep>xaBHUI yHIBEpCUTET TesleKOMyHikaniil, Kuis

OCHOBOIO MIABUIIIEHHS IKOCT1 CUCTEMH IMiITOTOBKM BHUCOKOKBaJ1(DIKOBAaHUX CIIEIIAJICTIB
€ BUKOPHUCTAHHS €JEKTPOHHUX HaBUAJIBHUX 3aco0iB, cepes sIKMX 0coONMBE Miclie 3aiiMaroTh
€JIEKTPOHHI MIJIPYYHHUKH.

E-nigpyuyHuk - 11e iHTepakTUBHUN HAaBYAJIbHUM MOCIOHUK, SIKUI ICHYE B peXHMMI OHJIAMH,
Ta € KOMIIOHEHTOM 1H(QOpMaIliiiHOro OCBITHHOIO IpocTopy. BiH Mae 3a0e3neuyBaTu y4yHIB HaB-
YaJbHUMM MaTepiajjaMM pI3HOTO BHIY 3a JOHNOMOror iH(popMauiiHO-KOMYyHIKallifHUX
TEXHOJIOTIH, a TaK0XK CTBOPIOBATH YMOBH JUISI CAMOCTIHHOTO HAaBYAaHHS Ta CAMOKOHTPOJIIO Y HaB-
Y4albHOMY IIPOCTOPI.

EnexkTpoHH1 MiIpyYHUKU MarOTh psAJl MepeBar, Takux, sk KOMIIAKTHICTh 30epiraHHs HaB-
YaJbHUX MaTepiajliiB, MOJAEIIOBAHHS Ta BUPILICHHS HaBYaJIbHMUX 3aB/JaHb B IHTEPAKTHUBHOMY
PEeXMMI, BUKOPUCTaHHS MYJIbTUMEINHUX 3ac001B (rpadiuHuX, ay/A10BI3yaJbHUX Ta aHIMAIIITHIX
00’€KTiB, peai3allisi MOHITOPUHTY HaBYaJIbHOI AISUTBHOCTI Ta iH.

BukopucTaHHS €IEKTPOHHOTO IMiAPYyYHHKA JO3BOJISIE 3HAYHO 30araTUTH HaBYAIHHO-
BUXOBHUH MPOLEC 3aBASIKH HOTO OCHOBHUM METOJMYHUM OCOOIUBOCTSIM.

10.NIABUIIEHHA TOYHOCTI OLIHKU ITEJIEHI'Y ITPU PAJJIOMOHITOPUHI'Y B
MICBKHX YMOBAX
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k.T.H. Mamroxxeako M.B., Jlo6oxin /[.B., Ilytiii A.O., JlepkxaBHHI1 yHIBEpPCUTET TEIEKO-
MyHikarii, Kuis

[TenenryBanHs pKepena paaioBUIIPOMIHIOBAHHS B YMOBAaX MiCTa MOB'SI3aHE 3 CEPUO3ZHUMU
TPYAHOIIAMH, BHUKIMKAaHUMH 0araTOMPOMEHEBUM PO3MOBCIOJUKCHHSIM CHTHANY, a OTPUMAaHHS
Ha/A1HOT OLIHKK KOOPAMHAT JPKEpena, KpIM TOT0, YCKIAJHIEThCS TAaKOXK OJHOYACHOI0 poOOTOIO
KUTBKOX OJM3BKO PO3TAIIOBAHUX PAAIOCTaHINM (JKepen). Takox B OLIBIIOCTI BUITAIKIB pajio-
MOHITOPUHT B MICBKHX YMOBaX XapaKTEPU3YETHCS THM, L0 B OUIBIIOCTI BUNIAJIKIB MK aHTCHOIO
JoKepenia, sIKe TEJICHTYEThCS 1 MOOUTBPHUM T€JIEHraTOPOM HEMa€e IPsIMOi BHIMMOCTI. 3aJIeXKHICTh
HMOBIpPHOCTI OTPUMAHHS MEJICHTA 3aJISKUTh BiJl YaCTOTH. 31 30UIbIIEHHSIM YaCTOTH HMOBIPHICTb
B3SITTSl «ICTUHHHX)» IEJICHTIB MOMITHO 3MEHIIYEThCS, 110 MOXKHA MOSICHUTH 3POCTaHHSIM YHCIIa
nepeBigouTTiB. ToMy 110 mpu oxHOYACHIH PoOOTI KUIBKOX pajioCTaHI Ha OJHIM 4acTOTi Ha
MOBEPXHI TEJICHTIB MOXKHA CIHOCTepiraTd JBa a0o0 Oiabllle TOPIBHAHHHUX 110 BEJIWYHHI
MakCUMyMiB. JlJii aBTOMaTUYHOTO BHU3HAYEHHS MAaKCUMYMIB BHKOPHCTOBYBABCS aJTOPUTM IIO-
PSIKOBOTO 3aIIOBHEHHS, KOJIM BH3HAYAIOTHCS 130J1b0BaHI 00J1aCTi, aMILTITY/Ia B SIKUX TTEPEBHIIYE
Harepe/l BU3HAYEeHEe 3HAUCHHS MOPOry, MOTIM BH3HAYAIOTHCS KOOPAMHATA MAKCUMYMY B MEXax
KOXHOT 130J1b0BaHOi 00J1aCTi.

11. TIPOBJIEMM TA TEPCHEKTHUBH BITPOBAJDKEHHS ITH®OPMAIIMHUX
TEXHOJIOI'TA V BULLY OCBITY

K.T.H. Mamoxenko M.B., boposcekuii I'.B., Kazenko C.O., [lepxaBHuil yHIBEpCUTET Te-
neKoMyHikamii, Kuis

TexHOOruHICTh BIPTYaJIbHOTO MPOCTOPY BUMAarae cTaHaapTusauii ¢opMaTy HaBYaJIbHUX
3HaHb 1 MJPYYHUKIB — TOOTO TAKOTO MPOrPAMHOTO MPOIYKTY, SIKHA MICTHTh 0i0i0TeKy mab-
JIOHIB M CTWJIIB, aBTOMAaTUYHOT'O CTBOPEHHS TiIEPTEKCTOBHUX 3B’SI3KIB Ta IHLIMX MOXKIUBOCTEH.
[cHYIOTH HACTYIHI PUHIMIIOBI YOTHPH MIJCTaBU I BIPOBADKEHHS 1HPOPMALIHHUX TEXHOJIO-
riil B OCBITY: couliaibHa, npodeciiiHa, nexaroriyia ta katanituyda. CouiaabHa MiACTaBa MOJs-
rae B BU3HAHHI POJIi SIKYy TEXHOJOTI] BiirparoTh ChOroH1 y cycminbcTBi. [Ipodeciiina mincraBa
MOJIATAE B HEOOX1THOCTI MOJISTa€ B HEOOX1IHOCTI MATOTOBKH CTY/ICHTIB JI0 TAKUX THUIIIB Mpode-
CIliHOT MisUTRHOCTI, SIKi BUMAararoTh HaBUYOK BUKOPUCTAHHS TexHOJOTiH. [lenaroriuna mifgcraBa
IOJISITa€ B TOMY, L0 TEXHOJOTIii CyNpOBOKYIOTh IPOLIEC HABUAHHS HAJal0YM OUIBLI IIMPOKI
MO>KJIMBOCT1 KOMYHiKallii. [HpopmarliiiHi TeXHOIOr1i MOXYTh HMPU3BOJIUTH /10 KaTaJIITUYHOIO
eeKTy, KOJIM BIUIUB BiOYBAa€ThCS HE TIABKM HA OCBITY, a 1 HA CYCHUIBCTBO B LIJIOMY IOKpa-
LIYIOUM aJMIHICTpYBaHHS, YNPaBIIHHSI, NIABUILYIOYH €()EKTUBHICTb, 3MIHIOETHCS 1HCTUTYIIIO-
HaJIbHA KYJIbTYPa CTOCOBHO KOPUCTYBAHHS TEXHOJOTISIMH.

12.ITPOTPAMMHOE OBECIIEYEHUE JIJII OL[EHKM VUYEBHBIX JOCTWXEHHI
HKOJI

ITapamonosa O.C., k.T.H., goueHT Ilapamonos A.I., JloHenknii HallMOHAIBLHBIM YHUBEPCH-
teT umenn Bacuns Cryca, Bunnuia

CoBpeMeHHBII ypoBeHb pa3BUTHsS OOIIECTBa MpeAroiaraeT riodanbHy0 HH(pOpMaTH3a-
u oOpazoBareabHOM cuctembl. Jis peanuzanuu «HammonanbHONW JOKTPUHBI pa3BUTUS 00pa-
30BaHMs YKpauHbD» HEOOXOIUMBbI KOMIUIEKCHBIE MEpbl IO MOJEpPHM3ALUU 0011e00pa3oBaTelb-
HBIX 3aBEJICHUI, a JIs 3TOr0 HEOOXOUM MHCTPYMEHT ONEPAaTUBHOTO U JIOCTOBEPHOTO MOHHTO-
pHUHra ux focTkeHui. [Ipu oneHke kauecTBa 0Opa30BaHUs OMUPAIOTCS HA pa3IM4HbIE MTOKa3a-
TEIU JTOCTUKEHUH IIKOJ, JYYIINI U3 KOTOPBIX — 3TO yCIEeBaeMOCTh ydanuxcs. Ha ocHoBe nan-
HBIX BHYTPHILKOJIbHBIX Y4EOHBIX MOKa3aTeleld M BHEIIKOJBbHOM JEATeNbHOCTH ydalmxcs (pe-
3y/lbTaThl OJIMMIIMAJ MU KOHKYPCOB) MOXHO OCYIIECTBIISATh QHAIUTHUKY M NPUHUMATh CBOEBpE-
MEHHbIE ynpaBieHueckue pemeHus. CeronHsi cOop M aHaIU3 JAAHHBIX y4eOHBIX MOKazaresei
BBITIOJTHSIETCS] B «PYYHOM PEXHMME» U UMEET OOJbIIOE BIUSHUE «UEJIOBEUECKOro (paKTopay, uTo
IPUBOAMT K MpoOIeMaM TIOCTOBEPHOCTH U MOJIHOTHI JaHHBIX. B paboTe mpesuiaraercst penieHue
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Il aBTOMaTU3anuu coopa 1 00pabOTKM JaHHBIX O pe3yibTaTax y4eOHOW yCIEeBAeMOCTH LIKOJ
Ha ypOBHE paiioHa B BUJIE BEO-MPUIIOKEHUS, YTO 0OECIIeUnBAaeT MHOTOIIOJIB30BaTEIbCKUI U pac-
npeaeseHHbIN 10ocTyM K nHpopManuu. JJlaHHbIe Ha cepBep MOCTYMAIOT IO 3aKPHITOMY MPOTOKOTY
SSL. O6paboTKa BBITIOJIHIETCS Ha OCHOBE MHTETPAIBHON XapaKTEPUCTUKH B BHJIC KOMIUICKCHOM
MOJICIIN JOCTHKEHUU IIKOJIBI.

13. IHOOPMALIS HABYAJIBHOT'O ITPOLIECY

Py6anka P.C., JlepxaBHuii YHiBepcUTeT TelIeKOMYHiKalii, Kuis

[adopmaTu3zanis SBISETHCA MPOBIAHOIO 1 XapaKTEPHOIO 03HAKOIO CYy4acHOTO iH(opMarriii-
Horo cycninbcTBa. Ct. 1 3akony Ykpainu «lIpo HamioHanpHY nporpamy iHdopmaTtuzamii» (1998
p.) y IOBHI{ Mipi pO3KpUBA€E MOHATTS «iH(OPMATHU3ALIID.

[Hdopmaruzallis — 1€ CyKyMmHICTh B3a€MOIIOB'SI3aHUX OPraHi3alliifHUX, MPaBOBUX, IOJi-
TUYHUX, COL1AIbHO-€KOHOMIYHHX, HAYKOBO-TEXHIYHUX, BAPOOHMYHUX MPOLECIB, COPIMOBAHHUX HA
CTBOPEHHS YMOB JUIsI 3aJI0BOJICHHS 1H(OpMAaILIMHUX MOTpeO, peasizallii mpaB rpoMaisiH 1 CycCIIi-
JHCTBA Ha OCHOBI CTBOPEHHSI, PO3BUTKY, BUKOPUCTaHHA 1H(POPMAIIHHIX CUCTEM, MEPEXK, pecyp-
ciB Ta 1H(GOPMAIIHHUX TEXHOJIOTIH, 10 IPYHTYIOTHCSA Ha 3aCTOCYBaHHI Cy4acHO1 OOYMCIIIOBAJIb-
HO{ Ta KOMYHIKaliHHOT TEXHIKH.

JlocBil 1HIIKMX KpaiH MPEeKpacHO JEMOHCTPYE, 0 iHdopMaTu3allis crupuse 3a0e3MeUeHHIO
HAI[IOHAIBHUX IHTEPECIB, MOKPAIIEHHIO €EKOHOMIYHOTO CTaHy KpaiHH, PO3BUTKY BUCOKHX TE€XHO-
JIOTi, 3HAUHOMY MiJIBULIIEHHIO MPOJIYKTUBHOCTI Tpalli, MOJIMIIEHHIO Ta BIOCKOHAICHHIO COllia-
JTEHO-EKOHOMIYHHUX BIJTHOCHH, 30araueHHIO TyXOBHOTO XUTTS Ta AEMOKpATH3allii CyCITiILCTRA.

Indopmaru3zanis HaBYAIBHOI'O MPOLECY CYYACHOI CUCTEMHU OCBITH CHPSIMOBYETHCS Ha PO3-
BHUTOK IHTENEKTYaJbHOTO MOTEHIIAy HaIlii, BIPOBAKCHHSI KOMITIOTEPHUX METOMIIB HaBYaHHS
Ta TecTyBaHH. Lle B cBOIO uepry Hajae MOKJIMBICTh BUPIIIYBaTH MPOOJIEMH OCBITH Ha BUILIOMY
piBHI 3 ypaxyBaHHSIM CBITOBUX BUMOT. /[0 TakuX BHMOT BiIHOCSTHCS: iHIWBiAyasizallis HaBYa-
JBHOTO MPOLECY, CUCTEMATU3allisl KOHTPOJII0 OTPUMAHMX 3HAHb, YpaxyBaHHS 1HIUBIAYyaJbHUX
XapaKTePHUX OCOOIMBOCTEH 1 MOMXIIMBOCTEH KOKHOI AUTHHH TOIIO.

Pesynbraramu indopmarusaiiii HaBYAIBHOTO MPOLECY CUCTEMH OCBITH IOBHHHI OYyTH:

- PO3BHUTOK iHPOPMALIHHOI KyJIbTYpH JIOAMHU (KOMI'TOTEPHOI OCBIUEHOCT);

- PO3BUTOK 3MICTy, METOMAIB 1 3ac00iB HaBYaHHS, MIIHATTA iX PiBHA OO
CBITOBHX CTaHJapTiB;

- CKOPOYECHHsI TepMiHy HaBUaHHs Ha BCIX pIBHAX 1 eramax MiJrOoTOBKU
BHCOKOKBaJI1(h)1IKOBAHUX CHEIIATICTIB, MIBUIIEHHS AKOCT1 ()aXOBOT0 HABYAHHS;

- Mo udiKallis Ta BJOCKOHAJIEHHS IPOLECy YIPaBIiHHS OCBITOIO;

- 1HTeHCcH(iKalli TIATOTOBKM (PaxiBLIB JUIsl KaJpOBOro 3a0e3MEUYeHHs yCiX
HanpsMiB iHpopMaTH3aLii YKpainu.

[lepuroueproBumMu 3aBaaHHAMHU 1HQOpMATH3ALl OCBITH B YKpaiHi € CTBOPEHHS I100ajb-
HOI KOMIT'IOTEPHOT MEpeKi OCBITH 1 HAyKH, CTBOPEHHS Ta OpraHizallis IIEHTPIB MacoBOr'O 1HTEH-
cu(IKOBAaHOTO HABYAHHS HACEJICHHS HOBUX CIEHIAIILHOCTEH 3 ypaxyBaHHSM BHUMOT MIKHapPOJI-
HUX CTaH/apTiB, 3a0€3MEUeHHs] PO3BUTKY CUCTEMHM 1HJUBIAYyaJIbHOTO Oe3MepepBHOI0 HaBYaHHS
Ha OCHOBI aBTOMAaTHM30BaHUX HAaBYAJIBHUX KYPCIB Ta CUCTEM, IHTEJIEKTYaJbHUX KOMII'FOTEPHUX 1
JUCTAHIIMHNIX TEXHOJIOT1H HaBYaHHS.

14.0IIIHKA TIPABUJIBHOCTI TA CBO€YACHOCTI PIIHEHb AWCIIETYEPA
VIIPABJIIHHSA [TOBITPSIHUM PYXOM B IIOTEHIIMHO-KOH®JIIKTHUX CUTYAIII-
AX

CypkoB K.IO., JIboTHa akajeMis HalllOHAJBHOTO aBiallifHOrO yHiIBepcUTETy YKpaiHa,
KponuBaunbknii

s mobynoBu Mozenei ouinku A qucnerdepa B IIKC i3 3acTocyBaHHSM aJanTHBHUX
TpeHaXXepiB HEOOX1THO BU3HAYMTH BIJIMOBIIHI KITBKICHI TTOKA3HUKHU ISUTBHOCTI, IO BigoOpa-
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KAIOTh PE3YNIbTaTH BUKOHAHHS KOHTPOJIBHUX BIPaB. 3aCTOCYBABIIH AIITOPUTMIYHY MOJAEIH 110
MPUHIIMIIAM JCKOMITO3HIII Ta arperyBaHHs JUIsl ONMUCY JISUTBHOCTI JUCHeTYepa OTPUMYEMO
CKJIaJl Ta MOPSJIOK HOTO Aiil. ANITOPUTMIYHUN METO]T BIIHOCUTBCS JI0 METOJIIB OMTUCY JisSTbHOC-
Ti Ha PiBHI OIeparii, 110 3aCHOBaHI Ha MOCIIIOBHOCTI mepepoOku iHpopMallii Ta 3B'sI3KiB, sKi
ICHYIOTh MK €JIeMEHTaMH Ta MOKa3HUKaMU JisTbHOCTI. OHUM 3 HAHOUIBIN CKIAHUX MTUTAaHBb
JTAHOT'O0 METOJTy € BCTAHOBJICHHS PIBHS JeTalli3allii, Ha IKOMY BapTo 3iHCHIOBATH JaHUN aHa-
mi3. BuU3HAUMTH KUTBKICHI TOKA3HUKU JUISl OLIHKH JIsIIBHOCTI JUCIETYEpa JOCUTHh CKIIAIHO,
TOMY Iepe] MoOyI0BOI0 MaTeMAaTHYHOI MOJIeNi OmiHKH JismbHOCTI nucreryepa B [TIKC Ha oc-
HOBI OTPUMAaHOI HAaBYAJIBHOI BUOIPKM pPE3yNIbTATiB TPEHAXEPHUX BUIPOOYBaHb JUCHETYEPIB,
JIOIIUTHPHO TTPOBECTH aHAIII3 €KCIIEPUMEHTAIbHUX JTaHUX 1 BU3HAYUTH 1HPOPMATUBHICTH MOKa3-
HUKIB 32 JIONOMOTOI0 METO/IiB KJIACTEPHOTO aHAIIi3Y.

15.TEMMI®IKAILS HABYAJILHOI'O KYPCY 3 TEXHIYHOI EJEKTPOJMHAMIKU

YiuikoB A.O., HamioHanbHuii TeXHIYHMA  yHIBepcuTeT YKpainu  «KuiBChbkuit
MoJIiTeXHIYHUH 1HCTHTYT iMeHi [ropst Cikopchkoro», Kuis

I'eitmidikariero Ha3MBalOTh BUKOPUCTAHHS ITPOBUX EJIEMEHTIB JUIsl HEIrpOBHX Iyieh. Ye-
pI3HOrO XapakTepy, 10 MOXe OyTH BUKOPHUCTAHO JJIsi MiJBUIICHHS SKOCTI OCBITH. PO3BHTOK
iH(pOpMaLlIMHAX TEXHOJOTIH Ha CHOTOAHINIHIA JCHBb JO3BOJISE 1 CIPOIIYE BHKOPUCTAHHS
reiimidikanii Ta 3abe3nevye COPUITINBI YMOBHU JUIsl BIPOBAKEHHs TeiiMidikaiiii y icHyrdYl
HaBYaJIbHI CUCTEMU 200 CTBOPCHHS HOBHX. ICHYFOTh METOH, IO CITPOIIYIOTH MTPOIIEC CTBOPEHHS
reiimMipikoBaHUX TMPUKIAJAHUX TporpaMm Ta MNPUAUIAIOTH yBary IMpolecy po3poOKu
reiiMi(hikoBaHUX MPUKIATHUX MPOrpaM. AJie JaHHI METOAM HE MPOMOHYIOTh HisIKOT KOHKPETHOI
peainizarii sl KiHIIEBOTO MPOTPAMHOTO MPOAYKTY 1 JUisl eneMeHTiB revmidikamii. Takox Il
METOJIU 37Ie01TLIIIOr0 OpieHTOBaHI Ha chepy OizHecy.

3anponoHOBaHO KIHIEBY pealli3alliio eIeMeHTIB reiimidikaiii Ui HaBYaIbHUX TEXHIYHUX
TUCIUIUTIH. 3 il BAKOPUCTAHHSIM CTBOPEHO TeliMipikoBaHy HaBYAIIbHY MPUKIIATHY IPOrpaMy IS
KypCy TEXHIYHOI eJIeKTPOANHAMIKH.

16. CYYACHUM THOOPMALIMHUNI TTPOCTIP BULIOI ICTOPMYHOI OCBITHU B
YKPAIHI

JIsmenxo . B., YUepkacbkuil HallioHaIbHUN yHIBepcUTET iMeH1 boraana XMenbHUIBKOTO,
UYepkacu

VYkpaina, Oyaydi OpraHi4YHOK YAaCTHMHOI €BPOINEHCHKOTO IMPOCTOPY, JOTPUMYETHCS 3a-
raJIbHONPUHHATUX CBITOBUX CTaHJApTIB iIH(POpMAaTHU3aLii ICTOPUYHOI OCBITH.

Huni B pepxaBi BigOyBaeThCsl AKTUBHE BHUKOPHMCTaHHS HOBITHIX i1H(opMamiiHuX
TEXHOJIOT1H B HAaBYAJIbHO-HAYKOBIM JIsUTHHOCTI; 3a0e3medeHHs 1H(popMaIliiHoi KOHCOMIAaIi MixK
3aKJIaZIOM BHIIOi OCBITH Ta YHIBEPCHUTETChKOIO 0i0Ji0TE€KO0, BUIBHMHA JOCTYm A0 iX
iH(dopMaLIiHOT  JISUIBHOCTI;  BIANOBIJHA MDKBY3IBCbKa  CIIBIpAllsl; HAasBHICTb €JMHOI
iHpopMmaniiHOi cuUCTeMHM Ta CHUIBHOI cTpaTerii mojao (opMyBaHHs iHpOpMaLiifHO-
TEXHOJIOTIYHOI 1HPPACTPYKTYPH.

PiBHOMipHOMY i1H(OpMaliiHOMY 3a0€3MEUEHHI0 OCEPENKIB BHUILOI ICTOPUYHOI OCBITH B
VYkpaini 6e3rmocepeHbO CIpHUs€: IUTICHICTh CUCTEMHU Taly3eBUX 1H(GOPMALIMHUX JKEpen, 3po-
CTaHHS YacTKH HOBITHIX (opM iH(popMaliiiHoro 3abe3neueHHs] HaB4aJIbHO-HAYKOBOI'O MPOILIECY,
nmporpamMHe 3a0e3MeYeHHsT 3 CHCTEeMOI0 aBTOMAaTH30BAaHOTO JTOKYMEHTOOOITY Ta eJIeKTPOHHUMH
iH(popManiiHUMU 6a3aMu TaHUX.

173HAYEHHS  IHOOPMALIMHO-KOMVHIKAIIIMHAX ~ TEXHOJIOTIA B
CAMOCTIMHIN HABYAJIbHO-TII3HABAJIbHIN JISJIBHOCTI CTYJIEHTA-ICTOPUKA
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Morty3 B.K., Jlsmenko S.B., Uepkacpkuii HamioHaJbHUI YyHiBepcuTeT iMeHi bormana
XwmenbHulbKkoro, Yepkacu

CyuacHa pedopma BHIIOI OCBITH B YKpaiHi CHpHUsi€ PO3BUTKY CAMOCTIHHOI HaBYaJIbHO-
Mi3HABAJIBHOI AISUTBHOCTI CTYACHTA-ICTOPUKA B HANPSIMKY 11 iHTeHcHpikarii.

Januii BUI AiTIBHOCTI (hOpMye y HUX HE TUIBKM 37JaTHICTh OMAHOBYBATH 3HAHHSA 3 (axo-
BHX IPEIMETIB, ajie i pO3BMBA€ HABMYKH CaMOCTIHHOI IMiJITOTOBKU B 3arajibHiil HaBUaIbHIN Ta
npodeciifHii AisTTPHOCTI, BYMTh NPUAMATH KOHCTPYKTHBHI PIIICHHS, IIYKATH Ta 3HAXOAUTH
BHX1]T 31 CKJIQIHUX KUTTEBUX CHUTYAIliid, BIAMOBIIATH 32 CBOI BYUMHKH TOIIIO.

[adopmariitni  TexHonorii  3abe3meuyloTh €(PEKTHBHICTh CAMOCTIHHOI HaBYaJIbHO-
Mi3HABAJIbHOT JISJIBHOCTI CTYAEHTA-ICTOPUKA MPU BUKOHAHHI NMEBHUX 3aBJaHb 3 iX HAOYHOIO
JEMOHCTPALI€I0 Mi/ Yac IPAKTUYHOTO 3aHATTS.

Bunx nemoHcTparntii, sKuii BUKOPHCTOBYE CTYIICHT, MepeOyBae y MpsiMiid 3aJIeKHOCTI Bij
3aBJIaHHS, SIKEC BiH BUKOHYE.

BianoBigHa AisSUTBHICTE NMPUHOCUTH KOHKPETHY KOPUCTh, OCKUIBKM IPHUBYAE CTY/ACHTA-
icTopuka 10 mBHIKOI opieHTanii B [HTepHeTI Ta cripuse GopMyBaHHIO podeciiiHOi KoMIeTeHITil
MaiOyTHLOTO (haxiBIIsl.

Koncynpranii HaleXuTh NpPOBiAHA pOJb B Opra”izamii CcaMOCTIHHOI HaBYaIbHO-
Mi3HABAJILHOT JiSUTBHOCTI cTyJeHTa. [licns oTpuMaHHS HUM BIANOBI/l HA MMOCTABIIEHE BUKIIAAuy
3allUTaHHA, CTYACHT-ICTOPHUK MOXXE Ofpa3y 3aKpilUTH CBOi 3HAHHA Ha MEPCOHATBHOMY
KOMIT'IOTEp1 MPOXOASYM TPEHYBaIbHI TECTH, PO3B’SI3yIOUM THUIIOBE, CTAaHAApTHE 3aBJaHHS YU
TECTYIOUYU CTBOPEHMI MPOrPAMHMI MPOAYKT.

18. IHOOPMALIMHE 3ABE3ITEYEHHS ITIIOTOBKU MAVBYTHIX ®AXIBI(IB Y
3AKJIAZIAX BUILIOI OCBITU ®I3KYJIbTYPHOI'O I[TIPODUIIO

Morty3 K.M., Uepkacbkuii HalioHaIbHUI yHiBepcuTeT iMeHi bormana XmenbHUIIBKOTO,
Yepkacu

[adopmariitne 3abe3nedeHHss (Gi3KyabTYPHOI OCBITH B YKpaiHi € TPIOPUTETHUM HAIpsiM-
KoM 1 pedopMyBaHHS, COpPSMOBAHMM  Ha  JIOCATHEHHS  BUCOKOIO  DIBHA
KOHKYPEHTOCIIPOMOKHOCTI (DaxiBIIs BiIITOBIAHOI TaTy3i HA PUHKY Iparfi.

BripoBajykeHHsI B HaBYaHHS KOMIT IOTEPHUX IIPOrpam Jjisi BU3HAYEeHHs (Pi3MUHOrO pO3BUT-
Ky ¥ TeXHIYHOI MailCTepHOCTI, a TaKOX EJIEKTPOHHUX HIAPYYHUKIB CTBOPIOIOTH CHPHUSATIMBI
YMOBH JIsl iHTeHCHU(IKaIlii Ta OomTUMi3allii HaBYaHHS.

BoHM MOXXyTh 3aCTOCOBYBATHCH SIK Y XOJIi TATOTOBKH JI0 MPOBEJCHHS ayJUTOPHUX 3aHSTh
1 CTBOpPEHHsSI HAaBUYAJIbHO-METOJMYHOrO 3a0e3NedyeHHs, Oe3MocepeaHbO IMiJ 4Yac HaBYAIBHOIO
MIpOLIECY Ta B MO3aayAUTOPHIN caMOCTiiHii poOoTi.

IcHytoTh Tpu TpPOBIAHI HANpPSIMKH BUKOPUCTAHHS 1H(QOpPMALIHHUX TEXHOJIOTIH B
HaBUYaJbHIA MISTIBHOCTI CTYACHTIB 3aKJIaJIB BHINOI OCBITH (PI3MYHOT KYJbTYpPH 1 CIOPTY:
rpadivHi i TEKCTOBI peJakTOpH, poOOTa B COLIATIbHIM Mepexi; KOMIT I0TepHE KOHCTPYIOBaHHS,
MaKeTyBaHHS, aHIMallis, CTBOPEHHS MY3HWKHU; Jii BHUBUEHHS LMKy AUCLUHUIUIIH NpodeciiiHo-
MPAKTUYHOI MiITOTOBKH.

19. MOJIEJII JIJII OBPOBKM THOOPMAIIMHUX CUTHAJIIB HA OCHOBI TPUT'O-
HOMETPUYHUX CITJIAMHIB

Heronenko O.B., [lepxaBHuii yHiBepcUTeT TeleKoMyHikauii, KuiB

[Ipu cTtBOpeHHI cyyacHUX 1H(GOPMAIIHHUX CHUCTEM 3aCTOCOBYIOTHCS IHU(PPOBI TEXHOJOTIT;
e nependayae MOAAHHS BUXITHMX MaHUX y LU@poBii Gopmi. BuHukae minBuieHuit iHTepec
PO3pOOHMKIB HOBOIT amapaTypu JI0 3aj1ad4, sIKi OB’ s13aH1 3 MUTAaHHAMH TTOIaHHS aHAJIOTOBOTO CH-
THaJTy y HugpoBiil popmi i IX mogansuioi 0opoOKH.

[TocTanoBka 6araTbox 3a/a4 0OpOOKH CHTHAJIIB HE Ma€ CEHCY, SKIIO HE BPaXOBYBaTH BIa-
CTMBOCTI I'JTaJKOCTI aHAJIOTOBHUX 1H(OPMAIIHHUX CUTHAJIB, SIKI XapaKTepU3yIOTh MMOBEAIHKY CHUT-
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HaJly y J€SIKOMY OKOJIi JOBIJIbHOI TOUKH tp, 10 HaJIEKATh iHTEpBaly 3aqaHHs currany. Lli Bimac-
THBOCTI MOKa3yIOTh ICHYBAaHHS MEBHOI KIJTbKOCTI HEMEPEPBHUX MOXITHUX JOCIIIKYBaHOTO CHT-
HaTy, a TAKOX BIJIOMOCTI PO JESKi aHATITHYHI BITACTUBOCTI IIUX TOX1THUX.

Bupi3HeHHs kiaciB BUMIPIOBAHUX CHUTHATIB 3 BIIOMUMH AU(EpeHIliaIbHUMU BIACTHBOC-
TAMU 1 X MOJIEIIOBAHHS CTaJI0 MOJIMBUM JIUIIIE TIC/IsI BAHUKHEHHS] HOBOTO KJIAaCy MaTeMaTH -
HUX (QYHKIIH — MOJIIHOMIAJIbHUX 1 €PMITOBUX CIUIAKHIB.

Crin 3a3Ha4MTH, IO MOJIIHOMIATBHI CIUIAMHU MArOTh psAA HENOdiKiB. ToMy npuBepTarTh
HOBI KJ1acu (YHKIIIH, SKI MarOTh TIEPEBary MOJTIHOMIAIBHHUX CIUIAMHIB 1 € BUIbBHUMH BiJ HEJOJi-
KiB IMX CIUTaiiHiB. Jlo JaHOTO KJIacy HaJIeKaTh TPUTOHOMETPUYHI IHTEPIOJIAIINHI CTUTIaliHu.

Krnac TpUroHoMeTpuuHUX CIUTAHIB € HEIEepepBHUMH Ta MalOTh a0COJIFOTHO HENEPepBHI
moXifgHi 0 ¥ — 1 —ro (r = L2,..) TOPSAAKY BKIIOYHO MOJCIIOITH peanbHi iH(HOpMAIIHHUX CHUT-
HaJIiB 13 BpaXyBaHHSM iX Tu(depeHIialbHUX BIaCTUBOCTEH.

20. PO3POBKA EJIETPOHHOI OCBITHBHOI IJTAT®OPMU 3 METOIO OIITUMIBA-
I TIPOIIECY HABYAHHS 1 B3AEMO/III 3 BATBKAMU

Pomanuenko B.O., [lep>kaBHul yHIBEpCUTET TeJIeKOMYHikaiii, Kuis

[Tix gac HaBYAHHS, Y9HI MAaIOTh MOKJIMBICTh HE TOBLIOMIISITH OaThKIB MPO HE3aIOBLIBHI
OILIIHKHM, ITOBIJIOMJICHHS BiJ BUMTENIB Ta JOMAIIHE 3aBaaHHa. HaBiTh, Aki1o 0aTbku 0a4aTh HU3b-
Ky YCHINIHICTH y4HS, IM TOTPiOHO 3YyCTpi4aTUCh OCOOMCTO 3 BUMTENEM, JUISI TOTO, 100
3’dCcyBaTH, SIKa caMe TeMa He Oyia 3acBO€HA 1 K1 3aBlaHHs MOTPiIOHO BUKOHATH, AJI TOTO, 100
JIOTIOMOTTH y4YHIO Kpallle po3i0paTuch 3 MaTepiaioM i Kpaiie 3acBOITH MaTepian. Buurens BH-
Tpauae ayxe 0arato yacy Ha BEJICHHsS PI3HOMaHITHOI TOKyMEHTallii He0OX1qHOT /ISl MPOBEICHHS
YPOKY.

Jlyis BUpillIEeHHS! BUILEHABEACHUX MPOOJIEM, 3alpONOHOBAHO 3arajbHO-IIKUIEHY CHCTEMY,
sKa JT03BOJIMJIA O BUMTENSAM 30epiratu B CHCTEMI TUTAaHH KOXKHOTO YPOKY, BHOCHTH JIOMAIIIHI 3a-
BJIaHHS, a TAKOX J0JATKOB1 3aBJJaHHS, SKI MOYKHA BUKOHATH, JJIsl KPAlloro BUBYEHHS MaTepiany
ypoky. BaTbku B CBOIO 4epry 3MOKYTh CTABHTH METY JUIS YYHS 1 SKIIO YYCHb OTPUMYE OI[IHKH
HUKYl HDK TOM Oall, AKuil OaTbKHM 3aJalyd B CUCTEMI JJI TAHOTO MPEIMETY, BOHU OTPUMYIOTh
MOBIJJOMJICHHS, 3 OI[IHKOIO, TEMOIO, SIKy TUTHHA HE 3aCBOLNA, TOCHUJIAHHIM Ha MaTepiaiu, sKi
MOXHa BUKOPHUCTATH JIJI1 BUBYEHHS JaHOI TEMH 1 3aBJIaHb sIKi MOYKHA PO3B’s3aTH, 1100 MEepeKo-
HATHUCh, III0 YYCHb 3aCBOIB JJaHy TEMY.

Takox cructeMy MOKHA BUKOPHCTATH JIJISl BEJIEHHS IIKUIBHOT JOKYMEHTallii, 1 aBTOMaTH4-
HO1 TeHepallii HeoOx1aHoi 3BITHOCTI. Lle M03BOMIMUTH 3BeCTH 7O MIHIMYMY BCIO POOOTY BUWTEJS,
OB’ s13aHy 31 3BITHICTIO. TakKMM YMHOM BUUTEN OTPUMAIOTh Yac I PO3BUTKY 1 3MOXKYTh Oljiblie
YBard NPUAUIATH YIHSIM.

21. IIPAKTUYHA MIAIOTOBKA ®AXIBIIB 3 [IMTAHb KOCMIYHOI'O MOHITO-
PUHI'Y HA BA3I IHOOPMALINHUX TEXHOJIOT'TH

K.T.H, jgou., ®pu3z I1.B., XKutomupcekuii BilicbkkoBuii iHcTUTYT iMeH1 C. II. Koponbosa,
XKuromup

VY 1omoBii y3araJbHIOETHCS JOCBI MPAKTUYHOI MIATOTOBKU KYPCAHTIB BIJIMOBIIHUX CIIe-
Hianizanid Ha 3aBeplIaIbHOMY €Talll HaBYaHHs 3 MUTaHb KOCMIYHOI'O MOHITOPHMHIY 3a/laHUX
paiioHiB 3eMHOi oBepxHi. OCHOBHA M€Ta MiATOTOBKH — HABYUTH BUITYCKHHUKIB MPABHIIBHO OIli-
HIOBaTH 0OCTaHOBKY, BUOMpATH 1HO3€MHI MpuaaTHi KocMmiuHi amapatu (KA) ta muianyBatu ix
3aCTOCYBaHHS JIsl OTIEPATUBHOTO CIIOCTEPEIKEHHS Ha3eMHUX 00’ €KTIB 3 OIIHIOBAHHIM OYIKYyBa-
HO1 e()eKTUBHOCTI BUKOHAHHS ITOCTABJICHUX 3aB/IaHb.

JlJis bOTO 3aCTOCOBYIOTBHCS SIK aJalTOBaHI MporpaMmHo-mojenorydi kommiekceu (ITMK)
turry Orbitron ta WXtrack, tax i criemiansao po3po6ieni aBropom [IMK, Ha sikux Gesmocepen-
HBO BIAMPAIlbOBYIOTHCS 3a/1aul MOJICIIOBAHHS 1 OI[IHIOBAaHHS aCTPOHOMO-0IICTUYHUX CUTYaIlii
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Ta CTaHy Ha3eMHMX OO’€KTIB 1 IUIAHYBAaHHS il MEPCOHANY 3 MHUTaHb MPOBEAECHHS KOCMIUYHOTO
MOHITOPHHTY 3aJlaHUX paioHIB 3eMTi.

Jyis 3a0e3nedyeHHs 3aHATh PO3POOICHO MAaKeT HAaBYAIbHO-METOJAMYHUX MaTepialliB Ta Bij-
mparboBaHa TEXHOJIOT1s OTpUMaHHs HeoOXinHoi iHgopMmaii g [IMK: karanor iHozemHux KA,
KOOpAWHATH 00’€KTiB, TAKTHUKO-TEXHIYHI XapaKTEPUCTUKA OOPTOBHX CHCTEM, BUMOTH 3aMOBHU-
KiB JI0 IIUTLOBO1 iH(OpMaIlii TOIIIO.

22. BEKTOPBI PA3BBUTHA CUCTEMBI BBICIHEI'O OBPA3OBAHUSA B YCJIOBUAX
OUDOPOBU3 AL SKOHOMUKU

Koponesa A.K., n.1.H., mpodeccop [ToagmactepreB K.B., DI'BOY BO «OpnoBckuii rocy-
napctBeHHbI yHuBepcuteT umenu U.C. Typrenesa», Poccus, Opén

Bormpoc nugpoBu3zaiyi 53kKOHOMUKH B 1IEIOM U OTJENBHBIX €€ 0Tpaciieil Ha YpOBHE TOCyIapCTB
CTaJl aKTyaJIbHBIM B CBSI3U C IMPOU3OLIC/IIIMMU KaU€CTBEHHBIMU U3MEHEHUSIMU B MUPOBOW SKOHOMUKE
1 OOIIIECTBE B LIEJIOM.

Camo moHsiTHE «@M(POBH3AIMSD» CBHUICTEILCTBYET O HOBOW CTaJIMM COBEPIIICHCTBOBAHUS
YIIpaBJIEHHS IMPOU3BOICTBOM TOBAPOB U YCIYT U CAMOTO MPOU3BOJICTBA, OCYLIECTBIISIEMBIX HA OCHOBE
«CKBO3HOT'0» MPUMEHEHHSI COBPEMEHHBIX MH(DOPMAITMOHHBIX TEXHOJOTHH, e-TuiaropM u Iu(POBBIX
TEXHOJIOTUH.

Hons mudposoit sxonomuku B BBIT pa3Buthix cTpan B cpefHeM cocTaBisieT 7% U €XKEroaHO
yBennumuBaercst Ha 20% ot npenpiaymiero yposHs. Eciu Tak npopoimkures v gansine, To K 2030 roxy
ee o B BBII pa3BUTHIX CTpaH MOXKET COCTABHTH (I10 pa3HBbIM IporHo3am) nopsiaka 30-40%.

Takum 00pazoM HudppoBU3aIKs SKOHOMUKH CIIOCOOHA 3aTPOHYTh Oostee 50% pa3HbIX OTpaciei,
MOBBICHB WX 3()()EKTUBHOCTD, B T.4. U 32 CUYET MHUHUMHU3AIMN TPAH3AKIIMOHHBIX H3JICPIKEK U TIPHMe-
HSIEMBIX B IIPOM3BOJICTBE MAaTEPUAIILHBIX PECYPCOB.

B cBs3u ¢ 3TMM Ha rocy1apCTBEHHOM YPOBHE YK€ ceiuac pealn3yroTcsi mporpaMmMa pa3BUTHS
rQpoBoii IKOHOMUKU U MH(GOPMAIIMOHHOTO 001ecTBa. Kpome Toro, mpemonaraercsi, 4To 0 KOHIa
2020 r. 3aKOHYUTCS MHIyCTpHATbHas (aza pocta MEPOBOI 3KOHOMHUKH, U JaJbHEHUIIICE Pa3BUTHE TIO-
JydaT MPOU3BOJICTBA, OCHOBAHHBIC HA HAHO- M OMOTEXHOJIOTHSX, a TAKXKE MPUHIIMIAX OepexIIMBOTO
MIPOU3BO/ICTBA, PA3BUTHE KOTOPBIX HE BO3MOXKHO 0€3 aKTUBHOTO UCITOJIB30BAHUS IU(POBBIX TEXHOJIO-
TUH.

Taxkum 00pazom, 0ObEKTHBHASI HEOOXOMMOCTh, @ TAKKE MPUHSATHIE HA YPOBHE TOCYIapPCTB MPO-
rpaMMbl IIU(DPOBU3AIMK HAITMOHATBHBIX SKOHOMHK MTOCTABAT MEPE]l CUCTEMOI BBICIIIEro 00pa30BaHUs
CIIEJTYIOIINE BEKTOPBI Pa3BUTHSL:

1. HeobxomumocTh miepecMoTpa U KOPPEKTUPOBKH OOJBIIMHCTBA 00Pa30BaTENbHBIX MPOrPaMM
BBICIIIETO 00pa30BaHUs IS TIOJTOTOBKH BBITYCKHHKOB, CIIOCOOHBIX B JAJIBHEHINIEM OCYIIIECTBIISTD
CBOIO MPOQECCHOHABHYIO JEATEIBHOCTD B YCIOBHUAX IIM(DPOBOIT SKOHOMHKH.

2. Ilepexon cucteMbl 00pa3oBaHMs HA KAYE€CTBEHHO HOBBIM YPOBEHb 0Opa30BaTEIHLHOTO MPO-
1iecca 3a CeT aKTMBHOTO BHENPEHUs HU(PPOBBIX TEXHOJOTWI B IMPOIECC MOATOTOBKH BBITYCKHHUKOB
HIMPOKOTO TIEPEUHS HATPABIICHHIA.

3. Ioxamyii, camoe ri1aBHOE - HEOOXOAUMOCTh MOJITOTOBKU CIIEMAMCTOB B 001acTu UH(OP-
MAIMOHHBIX TEXHOJIOTHH, CIIOCOOHBIX OOCTYKMBATh JTUHAMHUYHO PAa3BUBAIOIIYIOCS HU(MPOBYIO KO-
HOMUKY Pa3JIMUHBIX €€ OTPACIIIX.

KomruiekcHast peanuszanusi 3THX HalpaBJIEHWH MO3BOJIUT oOecnednTh 3(h(EeKTUBHBIN Mepexos
KaK caMOM CHCTEMBI BBICIIEro 00pa3oBaHus, TaK U HAIIMOHABHOM, a 3a CYeT 3TOr0 U MHUPOBOM, IKO-
HOMHMKH Ha KQUE€CTBEHHO HOBBIN YPOBEHb.

23.JIABOPATOPHBI CTEH/ IS U3VUYEHUS CIIOCOBOB BBOJIA U3MEPH-
TEJIbHOI UHO®OPMAILIMN B MHUKPOITPOLIECCOPHYIO CUCTEMY OBPABOTKU

K.T.H., HesnanoB A.U., Hanonosa T.C., JlykestHoBa T.B., ®I'bOY BO «OI'Y numenu U.C,
Typrenesa», Poccus, Opén
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B HacTosiee BpeMs MOJTYYHIIM HMIMPOKOE PACHPOCTPAHEHHE JATYMKU KaK C aHAJIOTOBBIM
BBIXOJIHBIM CUTHAJIOM, TaK U JATYMKH UMEIOIIHE U(PPOBON BHIXOTHOM MHTEp(deiic. AHAIOTOBBIN
CHTHAJI C JaTYMKOB TAK)KE 3a4acTyI0 HEOOXOJMMO MpeoOpa3oBhIBaTh B MUPPOBYIO (HopMy, UTO
MO3BOJISIET MPOBOJIUTH €r0 JaJbHEHIIYI0 00paboTKy C TOMOIIbIO 3IEKTPOHHO-BHIYMCIUTEIBHBIX
ycrpoiicTB. Kak M3BEeCTHO, MPUMEHEHHUE AIICKTPOHHO-BBIYMCIUTEIBHBIX YCTPOHUCTB MO3BOJISET
OpPraHHU30BBIBATH COOpP M3MEPUTENHLHON MHPOPMAIMN C HECKOJIBKHUX JAaTUYUKOB U MPOBOJUTH €€
nanbHelyo 00pabortky. Takum o0pa3oM, CHEIUANKNCTY B OOJACTH M3MEPUTEIHHONW TEXHUKU
HEe00XO0IMMO 3HATh MPUMEHsSEMble Ha COBPEMEHHOM MPUHIUIBI MOCTPOEHUSI U OCOOCHHOCTH
PEKUMOB pabOTHI OJIOKOB BBO/IA M3MEPHUTEIHHON MH(POPMALIUU C JATYUKOB B MUKPOKOHTpPOJLJIE-
pbl 1 MUKpoOBM. Jlns nocTwykeHus JaHHOM ey pa3paboTaH yuyeOHBIN J1a00OpaTOPHBIA CTEHI,
OCHOBaHHBIM Ha MUKpOKOHTpoJuiepe Atmega32, KOTOphlii UMEET B CBOEM COCTaBE pa3IUYHbIE
IporpaMMupyemMble OJIOKM BBOJIa-BbIBOJIa LIM(poBOIi HHPOpMAIUK, CIOCOOHBIE padoTaTh B pas-
JUYHBIX MIMPOKO PACIpPOCTPAHEHHBIX pekuMax. Takke B COCTaB CTEHJa BXOAMT aHAJIOIO-
nudposoit mpeodpazoBarensr ADCO804LCN c mapamienbHbIM HHTEpGhEHCOM, TaTYUK TeMIepa-
typbl DS18B20, umeromuii nocnenosarenbHbiii 1-Wire uatepdeiic, ripoCKONUYECKUil TaTIYMK
L3G4200D, umeromuii SP| uaTepdeiic, nBa natumka temmneparypsl DS1624S ¢ nociemoBaTenb-
ueM uHTEpPeiicom 12C u HD44780 skuBanentueiii LCD aucrneii. B mamsaTs MUKPOKOHTPOJI-
Jiepa 3aMuChIBAIOTCS IPOTPAMMBI AJis pabOThI ¢ YKa3aHHBIMU MOJYJISIMU U CTYJIEHTHI UCCIAEAYIOT
BpPEMEHHBIC JAHAarpaMMbl NEpeaayl TaHHBIX C MMOMOINBI0 YKa3aHHBIX MHTEPPEHCOB C MOMOIIHIO
uuposoro ocumuiorpada. Kpome Toro, nmpu nporpaMMupoBaHUN MHUKPOKOHTpPOJIEpA B Cpelie
Atmel AVR Studio cryaeHT u3ydaeT perucTpbl ¥ PeXKUMbl MHUIIMATM3ALUN YKa3aHHBIX Mapai-
JIENBbHBIX U TOCJEN0BATeNbHBIX HHTEP(HEHCOB MUKPOKOHTpoIUiepa. B pexume oTinaaku mpo-
rpammel B cpere Atmel AVR Studio ¢ momoreto nanenu /0O View cTyeHT MOXKET CMOICIHUPO-
BaTh paboTy MporpaMMUpyeMoro uHTepdeiica u BU3yanbHO OTCICKHUBATH COACPKUMOE COOTBET-
CTBYIOIIMX PETUCTPOB MUKPOKOHTPOJIJIEpA MPH BBIMOJIHEHUH POrpaMMbl. Takum o0pazom, pas-
paboTaHHBIN CTEH CIIOCOOCTBYET MOTYYCHHUIO CTYACHTOM MPAKTUYECKHX HABBIKOB IO COMpPSIKeE-
HUIO JIATYUKOB C AJIEKTPOHHO-BBIUYMCIUTEIBHBIM YCTPOMCTBOM MOCPEACTBOM COBPEMEHHBIX MH-
Tepdeicos.

24. EJIEKTPOHHI ®OPMU KOHTPOJIIO 3HAHb 3 JVCLUIUIIHU BUILIA MATE-
MATHKA

K.p-m.H., OmenstH O.M., k.p-m.H., gou. Iuanceka H.B., IlonraBchkuii HalioHaIbHUN
TexHIYHUH yHiBepcuTeT iMeHi FOpist Konnparioka, [Tonrasa

VY BupimeHHi npo0ieMu MpoBeeHHs e(peKTUBHOTO KOHTPOJIIO 3HAaHb CTY/AEHTIB 3a MaKCH-
MaJIbHO CTUCIHMM MPOMIKOK yacy 0e3 BTpaTh 00’ €KTMBHOCTI Ta CHCTEMATHYHOCTI 3HaYHY JOTO-
MOTY MOKYTb HaJIaTH Cy4acHI eJIeKTPOHHI IpUCTpoi 00poOku Ta oOMiHYy iHpopMarii Ta cydacHi
MIPOrpaMHi 3ac00H, SIKI Ha LIUX MPUCTPOSIX MOXKYTh (PyHKLIOHYBaTH. OJHUM 3 TaKUX IpOrpam-
HUX 3ac001B € TECTYIOUI ITporpamu, a came: nporpama MyTestX.

[Iporpama MyTestX n03BoJisie CTBOPIOBATH TECTOBI 3aBJaHHS JECATH TUIIIB: 1) TecTu 3
MOOJAMHOKUM BHOOpPOM; 2) TECTH 3 MHOXXKMHHUM BHOOpPOM; 3) TECTH HAa BCTAHOBJIEHHS MOPAIKY
JNOTpUMaHHs; 4) TECTU 31 BCTAHOBJIEHHSIM BIAMOBIIHOCTI; 5) TECTH Ha BKa31BKY ICTUHHOCTI abo
XHUOHOCTI TBEPKEHHS; 6) TECTH 3 PyYHUM BBEJCHHSM YHMCIOBOTO pe3yibTary; 7) TECTH 3 pyd-
HUM BBEJICHHSIM TEKCTOBOI BIJIMIOBI/II; 8) TECTH 3 BUOOPOM MICIlsl Ha 300pakeHHl; 9) TecTu 3 me-
pecraHoBkor OykB; 10) Tectu i3 3amoBHeHHsAM mpornyckiB. [Iporpama MyTestX BcTaHOBIIOE
Oy/b-sIKy TIKaJly OIIHIOBAHHS Ta JIO3BOJISIE MPHUITMHATH TECTYBAHHS TPHU MEPEBHUIICHHI EBHOI
KUTBKOCTI HEBIpHUX pe3yibTariB. 3a nornomoroto MyTestX Bukmagau moxe: 1) 6e3nocepeaHbo
CIIOCTEpIraTu 3a MpOLEeCOM TECTYBaHHs B ayJUTOPii; 2) 3a0€3MeYnuTH TEeCTyBaHHS CTYAEHTIB, L0
BYATHCA 3a 1HAMBIIyalbHUM rpadikoM; 3) oTpUMyBaTHU pe3yabTaTH TECTYBAaHHS K CTY/CHTIB,
10 3HAXOJATHCS B ayJUTOPii, Tak 1 TUX, 1110 NepeOyBaroTh MO i MexamH, 1110 3abe3neuye eek-
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TUBHHUH Ta 00’ €KTUBHUI MOTOYHUH Ta MiJCYMKOBHI KOHTPOJb 3HaHb, BMiHb Ta HABUYOK CTYACH-
TIB 3 IUCLUIUIIHY BHUIA MAaTEMATHKA.

25. TOCJIIJDKEHHS MOXJIMBOCTEU AJITOPUTMY PO3POBKH TA CVYIIPOBO-
JIY CAUTY KA®EJIPU KI IV T

[inkoB O.1., [lep>xaBHU# yHIBEPCUTET TeJIeKOMYHIiKallii, Kuis.

Ha cporoanimHiil neHp iHGOpMaIiiiHi TEXHOIOTIi PO3BUBAIOTHCS MIBUAKAM TemrioM. O -
HUM 13 TPIOPUTETHUX HAMPSAMKIB Mporecy iHpopMaTu3aiii Cyd4acHOro CYCHUIbCTBA €
iH(opMaTH3allis OCBITH, IO MPEACTABISAE COOOI0 CHUCTEMY METOJIB, MPOIECIB 1 MPOrpaMHO-
TEXHIYHUX 3ac001B, IHTETPOBAHUX 3 METOIO 30MpaHHs, 0OpOOKH, 30epiraHHs, PO3MOBCIOKEHHS
Ta BUKOpHCTaHH: iH(opMallii B iHTepecax ii CrokuBayis.

3acTocyBaHHS iH(OPMAIIHHUX TEXHOJIOTIH B OCBITI CHpHUSE IMiIBUIICHHIO MOTHBAIlIi HaB-
YaHHS CTYJCHTIB, €KOHOMii HAaBYJIBHOTO Yacy, a IHTEPAaKTUBHICTD 1 HAOUHICTH CIIPHSIE KPAILIOMY
YSIBJICHHIO, PO3YMIHHIO Ta 3aCBOEHHIO HABUAJILHOTO Martepiany. BrpoBamkeHHs iHGpopMaliiHuX
TEXHOJIOTii B OCBITHI Tpolec J03BOJs€ 3HAYHO TMOJISTIIMTH OpraHizamiro Oe3miui
BHYTPIIIHHOBY31BCHKUX TpOIIECiB, 30ip iH(popMallii Mpo CTyACHTIB, BUKJIIa4yiB Ta iHIIOTO Mep-
COHaITy, CHCTEMaTH3AIliI0 Ta aHaJi3 pe3yJbTaTiB HABYaHHSI.

Pimennsm ans aBromMarusaiiii mpoiecy KOHTPOJIIIO Bi/IBiIyBAHOCTI € CHCTEMA, SIKa IHTErpye
y co0i BeO-Opi€HTOBaHE MPOrpaMHE PIillIEHHs Ta MPOTPaMHi PIIICHHS I MOOUTBHHUX TIaT(opM.

26. PO3BMBAIOYA I'PA JIUIA JOWIKUIBHAT TA NEPIIOKJIACHUKIB

k.T.H. JIaBpenuyk C.B., Jlynpbkuii HallioHaIbHUI TeXHIYHUN yHIBepcUTET, JIylbk

CydacHa pedopma HOBOI YyKpaiHCBKOi IIKOJM, a TaKOX 3alliKaBJICHICTh JITCH
KOMIT'IOTEPHOI0 TEXHIKOI 3 PAaHHBOI'O BIKY IPU3BEIH 0 MOSBU HOBOI'O BUJY Irop, sSIKMUH Mae
HaBualibHe cripsimyBanHs. CTBopeHa rpa mpaigroe mix OC Windows, e njonomMoxe He JIMIne 3a-
CBOITH KJIFOUOB1 KOMIIETEHTHOCTI, aJleé 1 HABUUTHUCS KOPUCTYBATUCS MAHIMYJISATOPOM THUITY «MH-
ma». Po3pobneHuii nmporpaMHu MPOAYKT MOYKHA BHKOPHUCTOBYBATH JIJIi OCBOEHHS MOBHOI Ta
JIOT1IKO-MaTeMaTUYHOI CKJIAJOBUX OCBITHBOI'O HPOIECY JOMIKUIBHAT Ta MEPLIOKIACHUKIB. ['pa
Jla€ 3MOTy BUBYATH: OyKBH Ta 3BYKH YKpaiHChKOTroO an(aBiTy; OyKBH aHTIIIKHCHKOTO an(asiTy;
nudpy yKpaiHCBKOIO Ta aHIJIICHKOI0 MOBaMM; A0JaBaHHA Ta BiIHIMaHHA B Mexax 10; BUKOHY-
BaTu rpadiyHi IUKTAHTH.

3 TOYKH 30py KOJy, IPOEKT I[IKaBUIl THM, III0 OXOIUIIOE 6arato TeM 3 KJIaCUYHOIo Imporpa-
MYBaHHS: PO3rajyKeHHsI, I[UKIIU, oriepaTtop SWitCh-case, cTaTuuHi Ta AMHAMIYHI MAaCHBH, poOOTa
3 KJIacaMHM, JUHAMIYHE CTBOPEHHS Ta 3HUILEHHA 00’ €KTiB Tollo. ToMy JaHMii MPOEKT MOXKHA I11e
11 BUKOPHCTOBYBATH K HAOUHMM MPUKIIAJ BUKOPUCTAHHS 0A30BHX MOHATH MPOrpaMyBaHHS MO-
Boro C++.

27. BOEHHO-EKOHOMIYHA OIIHKA PEAJIIBALII HAYKOBUX PE3VJILTATIB

K.B.H. Cimrocapuyk O.O., BiiicbkoBa yactuHa A1906 Kuis; Kiitou O.0., Ipnincekuii nepxa-
BHUH KOJIeJK €eKOHOMIKHU Ta Mpasa, IpmiHb

SIK CBIAUUTH TOCBIJl HAYKOBUX JIOCIIKEHb, PE3YJIbTATH MOXKYTh MaTH CIPSMOBAHICTb: Hay-
KOBY, HAYKOBO-TEXHIUHY, EKOHOMIYHUH Ta coriaabHuil edekT. HaykoBuii epeKT XapakTepu3yeThes
OTPUMaHHSIM HOBHMX HAyKOBUX 3HaHb Ta BiOOpaxkae MpHpICT iHopMallii, sKa IpuU3HavYeHa Ui
“HaykoBHX NoTpe0”. HaykoBo-TexHIYHMI e(deKT XapaKTepu3ye MOIIMBICTh BUKOPHCTAHHS pe-
3ynbTaTiB mpoBeaeHux aociipkens B iHmMX HJIP, JIKP Ta iH. Ta 3a6e3neuye otpumanHs iHOP-
Marlii HeoOX11HOI JJIs1 CTBOPEHHS HOBOI MpoayKilii. EKoHOMIuHMI edeKT xapaKkTepu3ye KOMepLiii-
HUMl eeKT, KUl OTPUMYETHCS MiJl 4aCc BUKOPUCTaHHS pe3yibTariB npukiagaux HJP. Comians-
HUM eQeKT MPOsBIAETHCS y MOKPAIIEHHI YMOB Ipalli, MiIBUIIEHHS eKOHOMIUYHUX XapaKTEPUCTHK,
PO3BUTKY KYJIBTYPH, OXOPOHH 37I0pOB’sl HAyKH, OCBITH. HaykoBa MisibHICTD Ma€e 6araToacieKTHHMA
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xapaktep. i pe3ynbTaTh, K OpaBUIO MOKYTh BUKOPHCTOBYBATHCS y 6araThox cepax eKOHOMIKHU
HPOTSTOM TPUBAJIOTO Yacy.

HaiiGinpii TpyxHOII NpH BU3HAYCHHI HAYKOBOI Ta HAYKOBO-TEXHIYHOI pE3yJIbTATUBHOCTI
JOCTIPKCHHS] CTAHOBUTDH OIIHKA HOTO Pe3yNbTATIB. 3a ICHYIOUMX METOIMK, BITHOCHO MIMPOKE BH-
KOPHUCTaHHS B OCTaHHIN yac oTpruMala OIiHKa Pe3yJbTaTiB 3a JOMOMOTOK0 KOe(illi€HTIB pe3yabTa-
THUBHOCTI. J{J1s1 HAYKOBUX JOCIIKEHh BUKOPUCTOBYETHCS KOS(IIIIEHT HAYKOBOI PE3Y/IbTaTUBHOCTI,
a JUIsl HAYKOBO-TEXHIYHHX JOCIHIIKEHD - KOe(IIiEHT HAYKOBO-TEXHIYHOI PE3yIbTaTHBHOCTI.

28. JIATHOCTHUKA CTAHY C®OPMOBAHOCTI ITPO®ECIMHOI KOMIIETEHT-
HOCTI MAMBYTHIX MATICTPIB BIMCBKOBOI'O VIIPABJIIHHA I3 3ACTOCYBAH-
HSIM TEXHOJIOT'II IMITALIIMHOI'O MOJIEJTIOBAHHS

3aika JI.A. HamionansHuii yHiBepcuTeT 000poHH YKpainu iM. [Bana UepHsaxoBchkoro, Ku-
iB.

Ha mincrasi moneni ¢popMmyBaHHs Tpo¢eciiiHOT KOMIETEHTHOCTI 13 3aCTOCYBAaHHSM TE€XHO-
JIOTi1 IMITAIIfHOTO MOJICITIOBAHHS aBTOPOM 3aIIPONIOHOBAaHA METOJIMKY JIarHOCTHKHY ii pe3ynbTa-
THUBHOCTI, B OCHOBY SIKOT ITOKJIaJIeHa A1arHOCTHKAa CPOPMOBAHOCTI KOKHOI'O KOMIIOHEHTY Ipode-
CIIfHOT KOMITETEHTHOCTI SIK YaCTUHH XapaKTEPUCTHK 1 BIACTHBOCTEH IUIICHOI CUCTEMH SIKOCTEH
ocobucrocTi. CPopMOBaHICTh KOKHOTO KOMITIOHEHTY OLIIHIOETHCS 32 JIOTIOMOTOK) BU3HAUYEHUX
KpPUTEPIiB, IO BiAI3ePKAIOI0OTh OCHOBHI 3aKOHOMIpHOCTi ()OpMyBaHHS TIE€BHOTO SIBHIIA, HOTO
B32€MO3B’S3KH MK KOMIIOHEHTaMH y MOJIENI Ta AUHAMIKY 3MiH SIBUINA, 1[0 BUBYAE€ThCA. BHOK-
peMIIeHI TOKAa3HUKHU BiTHOCATBHCS 1O SIKICHOI Ta KIJIBKICHOI XapaKTePHCTUKH C(HOPMOBAHOCTI
SIBUIIIA, BJIACTHBOCTI, SKOCT1 Ta CBi4aTh Mpo c(hOPMOBAHICTh IIEBHOTO KPUTEPir0. BimoBiIHO 10
1HBapiaHTHOI CTPYKTYpHU IPOQeciiiHOT KOMIETEHTHOCTI KPUTEPIi pO3MOAIISIOTECS HA CTPYKTYPHI
(UIHHICHO-MOTHBALIMHUN, IHCTPYMEHTANbHUM, Cy0’ €KTHUIT) Ta QYyHKIIHHUI KpuTepiid. Biamnosi-
ITHO 00paHi HACTYITHI MOKa3HUKMU: MpodeciitHi 3HaHHA, podeciitHi BMiHHS, npodeciiiHi MOTHBU
(motpeba y IocsSrHeHHI, moTpeda y po3BUTKY, CXHIIBHICTh 10 1HHOBAIi#), mpodeciiiHi [IHHOCTI,
caMoperyJIsiisi, pedJuiekcisi, mporec 3IHCHEHHS YIPaBIIHCHKOI JiSUTBHOCTI, Pe3yIbTaT TisSUTbHO-
cTi. 3anponoHoBaHi MeTtoAu 300py Ta oOpoOku iHdopmalii i AIarHOCTUYHUIN 1HCTPYMEHTapiii
IIOJI0 OLIHIOBaHHS BHOKPEMJICHUX IMOKA3HHKIB (B TOMY YHCII Ha 3ac00ax iMITaIliiHOTO MOJIe-
JIIOBAaHHSA), SIKI JO3BOJISIIOTH JIarHOCTYBAaTH PiB€Hb CPOPMOBAHOCTI KOKHOTO KPHUTEPIO Ta BifcC-
TEXYBAaTH JIMHAMIKY HOr0 3MiHH, 3 METOIO CBOE€YACHOT Ta LIJIECHPSIMOBAHOI KOPEKIIi 3BOPOTHIX
3B’SI30KIB 1] 4aC OCBITHHOTO TIPOIIECY.
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CEKLIISA 2
IHOOPMATU3ALISA FANY3EN MPOMUCIIOBOCTI

KepiBauk cekuii: 1.¢.-M.H., mpodecop I'apunenko B.B., HTY, Kuis
Cekpetap cekiii: ct. Bukianad Jonens B.B., HTY, Kuis

1. BIUIMB HEJIIHIMHUX MEXAHI3MIB HA CUCTEMY TPYEOITPOBI/I-PIJTUHA
[P IIBUIKICHIM TEYIi PITUHUA

n.¢.-m.H., pod. ['aBpunenko B.B., Kosansuyk O.I1., HTY, Kuis

I.T.H., ipod. JTumapuenko O.C., KHY im. Tapaca IlleBuenka, Kui

TpyOornpoBoan MO SIKUX TPAHCIIOPTYETHCS PiTUHA € HEBIJI'EMHOIO CKJIaI0OBOI0 YaCTHHOIO
0araThbOX TPAHCIOPTHHX 1 OyMiBENbHUX CUCTEM. Taki CHCTEMH OTOYYIOTh HAC, SIK B IIUBIIBHOMY
OyIiBeJIbHOMY HAIPsSMKY TaK 1 B TPAHCIIOPTHUX CHUCTEMax 1 B TPAHCHOPTHIH 1H(pacTpyKTypi.
Taki cucreMu eKCIUTYyaTyHOThCSl IIiJ BUCOKMM THCKOM 3a yMoBamH BiOparii. TpyOompoBoau
OyBarOTh TAKMMH 110 B3a€EMOJIIFOTH 3 IHITMMU KOMIIOHEHTaMH, HAIIPUKJIAZ TPYOOIPOBiJ 3’ €THYE
MAJTMBHUK 0aK 1 JABUTYH.
JlocikeHHl KONMBAaHHSA CHUCTEMU B HENIHIMHOMY Jiana3oHi 30ypeHb, Uid Pi3HUX CHOCOO0iB
3aKpirIeHHsT TPYOOIpoBoay. Takok 341CHEHO aHai3 BIUTMBY HENIIHIMHUX MEXaHi3MiB 1 CHII K1
MPU3BOJIATH JI0 TIEPEPO3NOALTY eHeprii Mk GpopMaMu KoJIMBaHb cHcTeMH. UHCeNbHI pe3yIbTaTi
MOKa3aJiv, [0 MEXaHi3M JIii X CHJI 3HAYHO MEpPEeBEpIIye HENIHIHHI MEXaHI3MH MO CHPUSHHIO
Mepepo3MnoIiy eHeprii B TpyOompoBo/ii 3 PIAMHOIO, 110 Teue. CrocTepiraeTbesi OUIBII CYTTEBE 1
IIBUJIKE B Yaci 3aJly9CeHHS JI0 KOJHMBaHb BCIiX (HOpM, MEpepo3IOMALT €HEeprii, BOHU CIPHUSIIOTh
30y/DKEHHIO BUINUX (DOPM KOJMBaHb, 110 B MiJICYMKY MPU3BOJHUTH J0 MPOSBY CYINEPrapMOHIK B
pe3yIabTYIOUii 3MiHI MapaMeTpiB KOJIMBaHb cucTeMH. /i BUMAIKy pi3HUX 3aKpiluieHb TpyOo-
MIPOBOJLY, MPOSIB TaKH CHJI € BU3HAYAIBHUM 1 Ha PO3MIIIHYTOMY IHTEPBAJIi Yacy MPU3BOIUTH 0
MpUOTU3HO OJHAKOBUX HACHiIKIB. HasBHICTH BUIBHOTO Kpar 3HAYHO MIACHIIIOE TIPOSB
HETHIMHUX MEXaHi3MiB.

2. BUKOPUCTAHS JIAHLIOI'IB MAPKOBA JIJIs1 CTBOPEHHSA ITPOT'PAMHOI'O
I'EHEPATOPY TEKCTY

1.¢.-M.H., mpod. ["aBpunenko B.B., nou. [llymeiiko O.A., Ckisip A.L, HTY, Kuis

B nomnosiai Oyne po3risiHyTo po3po0iieHy nporpamy, 10 TeHepyBaTUMe HOBHM TeKCT ado
JIeKiIbKa TEKCTIB Ha OCHOBI BBEJECHOT0, BUKOPHMCTOBYIOUM JaHLIOTH MapkoBa. I'eHepariis
TEKCTIB IIMPOKO BUKOPHUCTOBYETHCSA Y IMOIIYKOBIM ONTUMI3alii 33Ul HAllOBHEHHS OCHOBHMX
calTiB KOMIIaHill Ta caiiTiB-careniTiB. Haxkanp, yepe3 HeJJOCKOHAIICTh aJlTOPUTMIB, 10 BUKOPH-
CTOBYIOTBCSI y MpOTrpaMax-pepantepax, siki 3a3BUUail mig0MparoTh CHHOHIMHU Ta MEPECTaBIIAIOTh
YAaCTUHH PEYEHHS JUIs CTBOPEHHS YHIKAJIBHOTO TEKCTY, 3a/1a4ya 3 pepaiTy Ta HalMCAaHHS TEKCTIiB
Hapasi MOKJIaJieHa Ha KOIipaTepiB Ta pepaTepis.

Komipaiitepu Ta pepaiiTepu y CBOIO 4Yepry BUTPAayarOTh BEJIMKY KIIBKICTb JIFOJUHOTOAMH
33yl CTBOPEHHS YHIKQJIbHOTO KOHTEHTY PI3HHMMH MOBaMH, a KOMIIaHisSIM JIOBOJUTHCS HailMaTu
OUTBIIY KUIBKICTh TAKUX CHEIIAICTIB 31 301IbIIeHHSIM 00’ eMy pobiT. Takoxk, KOMIaHisIM J0BO-
IMTHCS KYIIyBaTH HE JICHIEBE MporpamMHe 3a0e3MedeHHs Ui TeHepyBaHHS Ta PEPalTy TEKCTIB,
sIKe BUJIA€ TEKCTH, SIKICTh SIKMX 3a3BUYail HEJOCTATHS JUIsl BUKJIQJICHHS HA OCHOBHMX CalTax.

[Iporpama Ha OCHOBI JaHIIOTIB MapKoBa TaKoX HE € 11€aTbHOI0, aJIXKe ISl TCHEpYBaHHS
TEKCTIB TaKOI SIKOCTI, SIKY MOKE€ Hapa3i TapaHTyBaTH TUIBKU Komipaiitep, moTpiOHI mporpamu, siki
CaMOHaBYaIOTHCsI. TUM HE MEHII, TPUHITUI 32 SKUM TPAIIOE TIporpama, o 0yzae po3po0dseHa, €
0a30BUM 1 3pO3YMIIUM 1, HE TUBJISAYUCH Ha Te, 110 IpOTrpaMa He CAMOHABYAETHCS, BOHA FEHEPY-
BaTUME TakKl TEKCTH, sIKI MOXHa MyOJIIKyBaTH Ha cailTax-caTeinitax, abo Ti, IO MOXe€ IIBHJIKO
00pobuTH KomipaiTep 3a/uis myOiKaiii BXe Ha OCHOBHUX caiiTax. TakuM YMHOM, SKIIO BUKO-
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PHUCTOBYBaTH IpOrpamy, HE JOBEICThCA HalMaTH BEIMKY KUIBKICTh KOIipailTepiB, HaBiTh 3i
30UIBIIEHHAM 00’€My POOIT, a TaKOXK, KOMpalTep HE TOBUHEH OyJe MaTH BEJIUKOTO JTOCBITY Y
cdepi 3211 poOOTH 3 TEKCTaMH, 1110 TO3BOJIUTH KOMIAHIsIM 3€KOHOMHTH, MPHU IIbOMY HAJAI0UH
KJIIEHTaM poOOTH HOPMAJILHOI SKOCTI.

3. TEXHOJIOI'TYHI KOMITOHEHTH IHTEJIEKTY AJIbHOI TPAHCIIOPTHOI CUCTE-
MU

1.T.H., npod. bapanos I'.JI., lonens B.B. HTY, Kuis

KosxeH 3 KOMIIOHEHTIB iHTeneKTyanbHol TpancnopTHoi cucremu (ITC) mpencrasisie co-
000 okpeMoro areHta (cranmiro). Komynikamii MK MMM areHTamMu 3a0e3MedyroThCs
KOMYHIKaIliHHUMH KaHaJlaMH, CTaHJapTU30BaHMMHU B PI3HUX OpraHi3alisx Mo CTaHAapTH3alii,
takux sk 1ISO TC204/CEN TC278 and ETSI TC ITS.

30KkpeMa MOXKHA BHIUINTH HAacTymHi TexHonoriydi kommoHentu ITC: reorpadiuna
iHdopmartiiina cucrema aBromoOuTbHUX Jopir (I'IC); HaBiramiiHa cucreMa KOHTPOJIIO TOPOKHIX
mexanismiB (CK/IM); ueHTtpainizoBaHe cBIiTIO(OpHE peryitoBaHHs («PO3yMHI CBITIO(OPH»);
aBTOMAaTH30BaHa CUCTeMa MeTeoposioriyHoro 3abe3neuenus (ACM3);  aBromaTtu3oBaHa CHC-
TeMa 1 KOMIUIEKCHUH MOCT JIOPOKHBOTO KOHTPOJII0 MacH TPAHCIIOPTHUX 3ac00iB IiJ 4ac pyxy
(WIM); aBTOMaTH30BaHi CHCTEMH TOJOCOBOI HaBiramii iHGopMyBaHHS BOJIiB; CHCTEMH
BiJICOCIIOCTEPEKEHHS 3a CTAHOM aBTOMOOUTHHHX Jopir (orisgoBi IP-Bimeokamepm); cucreMu
KOHTPOJIO IMIBUIKICHOTO pexumy 1 Bigeodikcamii mopymens I[IJIP; cuctemu MoHITOpUHTY
TPAHCHOPTHUX MOTOKIB. HA aBTOILILIAXAX.

[{i koMIOHEeHTH MOTPiIOHO 1HTErpyBaTH y IporpamHo-anapatauii kommieke (ITAK), mo
MpaLioe 31 3HAHHSAMH 1 3JaTHUH YaCTKOBO a00O TOBHICTIO 3aMIHHUTH €Kcriepra abo JOMOMOTTH
HoMy y PUIHATTI ONTUMANIBHUX PIIIEHb IPH YIPABIiHHI TPAHCIIOPTHUM 3aCO00M.

4. TEJIEKOMYHIKAILIIMHI 3ACOBM EPTATUYHOI'O BUITPOBYBAHHS BIJIA-
CTUBOCTEM HECYUYMX MATEPIAJIIB JJISI IIOKPUTTS POBOUYMX ITOBEPXOHb
TPAHCIIOPTHUX 3ACOBIB

n.1.H., mpod. bapanos I'.JI., Komicapenko O.C., HTY, Kuis

K.T.H., gou. Miponosa B.JI., KHY im. Tapaca IlleBuenka, Kui

VYHiBepcasioriuni pimeHHs crocoBHO 3actocyBanus Web Browser Explorer motpe0dyroTsh
suanns Unifirm Resource Locator (URL). Texuosorii ADO-Activex Data Objcts —mo3BossitoTh
(dhopMyBaTH TpaH3aKIIii 3 IeKJIapaTUBHUX aTpuOyTiB. JJokyMeHTanbH1 onucu 0a3yroThCs Ha QyH-
JaMEHTAJIbHUX MpHHLIKNAX Mo0yn0BH cKiagHux quHamivyHuX cucteM (C/IC). 3HaHHs excnepTiB
B JIOKyMEHTOBaHMX (paiiimax BpaxoBYIOTh CHHEPTETUYHI BiTHONICHHS 32 TIOBHUH KUTTEBUH ITHKIT
(IDKLI). Onuc moBHOTO KOPTEKY OXOIUTIOE BiJl aBTOPCHKOI 171€i fieBoro 00’exkra (ABIJ1O) uepes
yrcenbH1 yacTkoBl XKL ¢a3zoBux meperBopeHb 3a yuyacTio iHGopmamiitHux texHosorii (IT) ta
3ac0o0iB TelneKOMYyHiKallii, Bkirodatoun Internet mig yac TpuBaioro mepioay eKcrulyaraiii, 10
3aBEepUICHHs] HANPUKIHII MPOLEAYp €KOJIOTIuHO Oe3meuHoi yTuimizaiii. PamioHanbHU po3noain
¢GyHKLIA 0araTboX KOMIIETEHTHHUX EKCIIEPTIB BUKOHYETHCS JJIsl CTBOPEHHS IHTENIEKTyalbHHUX
tparcioptaux cucreM (ITS) wmaiOyrHporo. HaliBumumu cranmapramMud  O€3NEKH  KHTTS,
exoorii, ekoHoMmikn CJIC 3a0e3nedyroTbcs 3a MPUHLUUIIAMU ONOPU Ha BIPTyalbHI epraTHuHi
knactepu o6i3HanocTi (BEKO), o B3aemonitoTh y enuHomy iHpopmauiiHomy npoctopi (€111)
(byHIaMEeHTaJIbHUX 3HaHb T€Opii Ta MPAKTUKKU CTBOPEHHS i po3BUTKY I TS.

VY po6oTi BU3HAUYCHI KITFOUOBI mporiecu 3actocyBanHs 3aco0iB (IT, BEKO, €II1, ITAK ITS)
JUI. CTBOPEHHSI CIeliai30BaHUX BYIJIELEBUX HaHoMmarepiaiiB. [HHOBaIiliHI MOKPUTTS y HECy-
YoMy Iapi AOPIr HEOOX1JHI Ha3eMHOMY TpaHCHOpTy MaiOyTHboro. CyTHOCTI, cnenudikd Ta
0c00IMBOCTI BUTpAT pizHOMaHITHUX pecypciB CJIC, 1m0 rapanTyioTh OTpUMaHHs (MEXaHIYHUX,
G13MYHUX, XIMIYHHMX, €KOJOTIYHUX, €KOHOMIYHUX) BIACTHBOCTEH KOMIUIEKCHUX KOHCTPYKTHB-
Hux wmarepianiB (KKM), norpebye BH3HAa4YeHHS peaTbHOrO MYJIBTHAr€HTHOTO KOHTPOJIIIO
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napaMeTpiB KOXKHOTO TEXHOJIOTTYHOro Mporecy Ta (pa3oBUX YaCTKOBHUX (IIPOMIKHHX) MEPETBO-
penb. Haitbinpm BusHavansHumu 11t BEKO e eranu camoopranizaiiii aToMiB B MOJICKYJISIpH1
(2D - 3D) nanmorosi crpykrypu KKM. Ix inTerpoBani napamerpu motiM 06MeXyiOTh eKCIIEpTHI
koedimienTn 3amacy. JlificHO TpaHWYHI 3HAYEHHS MIITHOCTI, BUTPHBAIOCTI, €KCIUTyaTaIliiHOl
epextuBHOCTI Hecyunx KKM Ta TexHiko-TexHOMOTiuHI mokazHuku npudyTtkoBocti CJIC He
MOXIIMBO TepeBHUINyBaTH 3a Kpurepismu Oesmexu I[DKL] aBTomopir, poGo4YMx mHOBEpXOHb
KOCMOJPOMIB, aepoJpoMiB Ta PI3HOMAHITHUX NOPTIB, BKIIOYAIOYH iHOPACTPYKTYpHI LIEHTPU
obcimyroByBanHs | TS MaitOyTHBROTO.

5. CIIEIJAJIbBHI 3ACOBM  MOJIEJIIOBAHHA  TIPOLIECIB  AJJAIITMBHOI'O
PAJIIOJIOKALIIMHOT'O 30HYBAHHS [IJIEM B YMOBAX TPEHAXEPHUX ITEPEILI-
KO/J

1.1T.H., mpod. bapanos I'.JI., l'opimna LS., x.1.H. ['a6pyk P.A., HTY, Kuis

Pobota cnpsiMoBaHa Ha yJOCKOHQJIEHHS Ta MiJBUILIEHHS HNPOAYKTHUBHOCTI poOOTH omepa-
TOpa TOBITPSHOTO CY/JHA Ha TPEHAXEPHOMY KOMIUICKCI 3 TpaauIliiHUM O0JIaTHAHHAM POOOYHX
MICI[b OIIEpaTOpPa, IHCTPYKTOPA Ta 1HKEHEPa-TEXHOJIOTA, 10 CYIIPOBOIXKYE IHTETPOBAHY CKIIAHY
muaaMmiyay cucreMy (CHAC) 1HZMBiZyalmbHOTO HaBYaHHS 3 TIOKPOKOBUMH  €TallaMu
BIJIIPAIIOBAaHHS NTPAKTUKH KEPYBaHHS.

[Tig gac imiTarii aJanTUBHOTO Pai0IOKAIIHOTO 30HIyBaHHS B YMOBaX ITYYHO CTBOpE-
HUX TIEpellKo/ Ha TpeHakepl 3aCTOCOBAaHA JI0JATKOBAa METO/AMKA, IO BPAaXOBYE pealbHUMN
posnoxin ¢yHkmii B iepapxiuniit Ta momiepratuuniii CJIC. [HcTpykTOp Ta iH)KEHEp HaIaroIKy-
I0Th IPOrpaMHO-anapaTHi 3acO0M TpeHakepa Ha 3a/laHy HaBYaJbHY IpPOLEypy KOHKPETHU30Ba-
HOTO aJ[aNTUBHOTO PaJli0JIOKAMIHHOTO 30HAYBAaHHS ITiJT Yac Aii 3a1aHuX (HaKTOpiB HAaBKOJIUIIIHEO-
IO CepelloBUILa, L0 «3apa3» iMiTyeMo. OnepaTtop (ocoba, 110 mpuiMae pillieHHs Ta TAKUM YH-
HOM HABYAETHCS) BUKOHYE ITEpallifiHi Mponeaypu, s sSKUX B 0i0iioTeni € HasBHI TECTOBI
eTAJIOHH] peakilii, mo 3a0e3MeuyloTh BHJIJICHHS KOPUCHHX CHTHANIB Ta TaKUM YUHOM
imeHTrdiKyBaTH iIbOBI 00’ €KTH Ha MIACTUIIAIOYIH MOBEPXHI.

[TokparieHHss KOXHOIO eTany Hpolecy epraTMyHOro HaBYaHHS JIOCATHEMO 3a paxyHOK
MPUCKOPEHHS €(PEeKTHUBHOCTI MPOIECIiB BUSABICHHA Ta iAeHTU(IKAIIl MUIBOBUX 00’€KTIB mapa-
JenpHO ABoMa kaHanamu. lleprmmii 6e3mocepeiHbo peanizye noauHa-onepatop. Apyruil kanan
€TAJIOHHOT'O CYIPOBO/DKEHHSI HAJEKUTh YMOBHO-BIPTyaJIbHIM Napl «CUTHAI-NPUHAMaIbHUAN
¢u1bTp». ONHUC €TaJOHHOTO KaHally 3a3Jalieri/ib 3a(ikCoBaHO, MPOTECTOBAHO, Bepi(hiKOBAHO.
CamMe 1€ [03BOJSIE JEKOMIIO3YBAaTH KOXHI IOCIIJOBHI JIAHLIOTOBI (a3u IMEepeTBOPEHHS 3
MaKCHUMI3alli€l0 BIIHOLIEHHS «CUTHAJI / IIyM» 3a 03HaueHUX yMoB (yHkiionyBanHs CIC.

OOrpyHTYBaHO SIKICHI XapaKTEPUCTUKHU Ta €TaIU MIPOCTOPOBO-4ACOBOT OOPOOKH CUTHAIIIB B
iMiTaTOpi pajio-MOKAIiifHOI CTaHIii B yMOBax OILIHIOBAaHHS (YHKIIT B3a€MHOI KOpENSIii Mix
MPUMHATUM 1 O4IKyBaHUM CUTHajaMH. BUKOpUCTaHHS 30HAYIOUYHMX paiofOKAIIHIX IMITY/IbCIB,
3allpONIOHOBAHO 3 METOI0 3MEHIIEHHS IMOTY)KHOCTI BiI0Opa’keHb BiJ] MiJICTHIIAI0YOi MOBEPXHI
CKOPOYCHHMH 3a CBOEIO TPUBAITICTIO.

6. 3AIIOBI'AHHA 3ITKHEHb PYXOMHWMU OB’€KTAMU HA AKBATOPIAX
HEBE3IIEYHOI OBJIACTI HABITAILIII 3 3ACTOCYBAHHAM IH®OPMAIIIMHO-
KOMVYHIKATUBHMX TEXHOJIOI'TH

1.T.H., ipod. bapanos I'.JL., k.T.H. Tuxonos L.B., k.T.H. [foponin B.B., HTY, Kuis

Tpaguiiitni TexHonorii aBToMarTu3aiii TeXHiKo-TexHojioriunux pimens (TTP) y mexax
3aja4 ONepaTUBHOI HaBiramii Ta YHOpaBiIiHHS PYXOM BOJHHUX (MOPCBKHMX Ta PIYKOBUX) TpaHC-
noptHux 3aco6iB (BT3) cyrreBo mnokpamyioTh SKICTh MpodeciiHOl MisJIBHOCTI JIIOJUHU-
orneparopa (ocobu, mo npuitmae pimenns — OIIP), ane mpakTUYHO HE 3MIHIOIOTH MMOKAa3HUKU
aBapiiHOCTI CyJTHOBOIIHHS 3a JIEP>KaBHUMHU CBITOBUMH CTATHCTHYHUMH 3BITAMH.
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B peanbHux cuTyamisx miJ 4ac pyxy 3alulaHOBaHUM (ONTHUMI30BaHMM) MapLIpyTOM, Ha-
MPSIMOM, 3aKOHOM HIBUJIKOCTI PyXy Ha KOHKPETHUX MPUPOJHHMX aKBATOPISAX 3a paxyHOK Jii Oa-
raTbOX reTeporeHHuX (PaKTOpiB HECTaI[lOHapHOTO HaBKoymmIHLOro cepenosuina (HHC) Bunu-
KaroTh HerepeadaueHi spuia. B 3oHax miapumienoro pusuky miaBands (3[1PI1) mposB BBy y
BUTJISITI 30ypeHb, 3aBaj], 3a00pOH IS pyXy y HACTIIOK BEJE 10 BTPAT HAsIBHUX PECYPCIB, aBapii,
KatacTpod.

Tomy oOrpyHTOBaHI Ta 3aNPOIIOHOBAHI iHIIII IPUHIMITK (GOPMYBaHHS y pexumMax real-time
cuHepreTuuHo-iepapxiuaux TTP, ski iHTErpoBaHO Y3TOKEHI Ta ONMEPaTUBHO CKOOPJIWHOBAHI y
MEXax  pO3MOJIUICHMX TpaHCIOPTHHX iH(popmamiiHo-ynpasmstounx cucrem  (TIVC).
CrnemniamizoBane iHGoOpMaIiiiHO-aHAIITUYHE 3a0€3MeUeHHs POrpaMHO-arapaTHUX KOMIUICKCIB
TIYC dpopmye equnmii inpopmaniiiauii npoctip (€111) 3uans as koxuoi 3I1PIT 3 oneparuBHIM
YTOUHCHHSIM (BHUMIpaMH) CYTTEBUX (PaKTOPIiB TOTOYHOTO BIUIMBY Ha SKICTh W Oe€3IeKy
cynHoBoaiHHs naHoro BT3. 3acobu momiepraTuaHoro 3abe3mneueHHs HeOOXiTHOTO PiBHS SKOCTI
HaBIraIfii Ta yrnpaBjiHHS PyXOM CIPUSIOTh 3aBYACHUM MaHEBPEHUM PEXUMaM JIOKaJIbHOTO, TUM-
9acOBOT0, KOPOTKOYACHOTO BiIXWJIEHHS BiJ IIaHOBOI TpaekTopii Ha kapti ECDIS. 3ampomnono-
BaHa TEXHOJIOTis (DaKTUYHO TapaHTye Oe3MneKy 3a 0araTbMa KpUTEPIsIMU CYHOBOIIHHS.

Po3pobieno iH(popMaliliHy TEXHOJIOTIIO IIBHINEHHS PIiBHSA IHTENeKTyamizamii Ha 0asi
MPUHIIMIIB YHIBEPCATHbHOTO CEMAHTHYHOTO KOJYBaHHS JIHIBICTUYHUX IOBIJOMIICHB, IO IUP-
KYJIIOIOTh MK iHTeNIeKTyanbHuMHU areHtamu equHoi CHYP BT3 na BogHux nuisxax 3 (axkTud-
HUMU TIPOCTOPOBO-YACOBUMHU OOMEKECHHSIMH.

7. IHTETPOBAHI IHOOPMAIIMHO-TEJIEKOMYHIKAIIIMHI TEXHOJIOT'TT ATPOBU-
POBHULITBA B YMOBAX PU3MKOBAHOI'O 3EMJIEPOBCTBA

1.1T.H., mpod. bapaunos I'.JI., HTY, Kuis

n.1.H., npod. Kpasuyk B.l., x.¢.-m.m. Hymas A.B., JHY «Ykp HAHIBT im. JL
[Toropinoroy», Kuis

ArpoBupoOHHITBO npoayKuii pociuaHUnTBa (ABIIP) y Bimkpuromy rpyHTi YKpainu Ha-
JSKUTh JIO KaTeropii pU3MKOBAHOI CLIbCBKOIOCIOAAPCHKOI AISUIBHOCTI 3 HPUYMH CYTTEBUX
BIUIMBIB YHCEIIbHUX T€TEPOreHHUX (PAKTOPIB 30BHIITHHOTO HABKOJIHUIIHEOTO OTOYYIOYOTO 3eMIIe-
pobctBa (3HO3). Interposani iHpopmariitai rexnonorii (IIT) 3 mmpoxum 3acTocyBaHHsIM Mpo-
rpamHo-anapatHux kommiekci (ITAK), siki cniibHO B3a€MOJIIIOTh B €AMHOMY 1H(GOpMaIIiHOMY
noni (EIIT), 3naTHi 3a6e3neuyBaTi npuOyTKOBIiCTh parioHansHoro ABIIP nuiie 3a npuHunaMu
CUHEpPreTHKU (QYHKIIOHYBaHHS ckiagHux auHamiyHux cucreM (CHC) 3 HemepepBHUM
HectanioHapHuM BruiuBoM ¢aktopiB 3HOC. Ilpupoani Ta couiaibHi BIUIMBU MOXJIUBO
kinacupikyBaTd 3a SKICHUMHM Ta KUIBKICHUMHM O3HAaKaMH THUII30BaHOro sBuma. Onucu
yHi(ikoBaHUX (DOpPM TeTEepOreHHMX YHMHHUKIB HAKOMUYYIOThCS Yy 1H(OJOTIYHUX MOJEIIX
crnemianizoBanux 0a3 ganux ta 3HaHb (B, B3). JocBix mpuOyTkoBHX 3a (aKTOM OTpUMaHUX
BpOXaiB, KUTTEBUIN LUK AKUX 33JI0KyMEHTOBAHO 3a (ha3aMU €BONIOLIHHOTO PO3BUTKY O3Haye-
HUX POCIUH (TOYHI KOOPIUHATH MOJIB y TeorpadiuHiii cucremi Ta ¢dikcyBanHs 3acodamu GPS)
Ta JaHUMH BIANOBIHUX LEHTPIB TiPO-METEOPOJIOTIYHUX IYHKTIB CIIOCTEPEKEHb 3a BECh
nepiof], Takoxk (iKCye KOHKPETHI pealtizallii TeXHIKo-TexHonoriyHux pimens (TTP) arponoma ta
¢axiBLiB 3 MexaHizallii, aBTOMaTH3alii, poOoTu3alii (BUMipIOBaHb, OOYMCIEHb, KEpyBaHHS,
JIOTICTUKU YTIPaBJIiHHS, TOIIO). 3alpoNoOHOBaHE 1H(pOpMAaIIfHO-aHATITHYHE 3a0€3MeUYeHHs Ui
ITAK ABIIP cnpsmoBane Ha BpaxyBaHHs notouHux TeHaeHuin 3HOC Ta BinoOpaxenns EIIT y
B/ ta B3 CZIC uenTpi Ta ¢inianis, 10 HAAAIOTh IPOrPECUBHI, IHHOBAI[II{HI PIIIEHHS CTOCOBHO
HACTYMHOT'O LUKy, IO aJarnToBaHO JI0 TUX HE3aJe)KHHUX YMOB, SIKI HEMOXKJIMBO 3MIHHUTH, aie
MOJKJIMBO pealli3yBaTu aKTH Jii A HaOyTTs MPUOYTKIB.

8. ONTUMIBALIS EJEKTPOHHOI IHOOPMALIMHOI B3AEMO/II CYB’EKTIB
HA OCHOBI KJIACTEPHOI TEXHOJIOI'II
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K.(.-m.H., nou. Birep M.b., HTY, Kuis

OnTuMizallis eneKTpoHHOI iH(OopMaIiiHOT B3aemMoii CyO’€KTIB 3MIHCHIOETHCS 3aBISIKA
dbopmyBaHHIO KiactepiB iHpopmartliiiHoi B3aemoii (KIB). OCHOBHUMHU CTPYKTYpPHUMH €IEMEH-
tamu KIB €: a) cy6'ekTn, 1m0 371HCHIOIOTH 1HGOpMaIIifHY B3aeMO/Iit0; 0) iHGOopMaIliiiHi pecypcu
(indopmariitni cuctemu, ©Oasu pgaHux); B) 3acoOu oOMiHy naHumu (iH(pOpMaliiHO-
TeJeKOMYyHiKarliiiHa iHppacTpyKkTypa).

OynkuionyBanas KIB 31iliCHIOETbCS y KOHKPETHIN IpeaMeTHii obnacTi (OCBiTHIN mpoc-
Tip, YOPaBIHCHKHHA TIPOCTip To1io). [Ipu nnboMy 3abe3nedyeTbess ePpeKTUBHUN TOCTYIT YCIX HOTO
cy0’€KTiB 70 HasIBHUX 1H(OpMaIiitHUX pecypciB.

Cknanosi KIB ¢ yHKITIOHYIOTh HA OCHOBI CITUJIBHHX (€MHUX) TPHHIIUIIB 1 TEXHOJIOTIMH.

KIB moxe Matu iepapxiuny cTpykTypy i mictutu KIB HmK4Oro piBHs.

Kiacrepne mozaentoBanHs iHGpoOpMaIiiftHOT B3aeMoIii niepedavac:

— CTPYKTYpYBaHHS MPOCTOpY iH(OpMAIIHOT B3aEMOIl NUIAXOM BUAUICHHS 1CTOTHHX
CHUJIBHUX O3HAK Cepesl Horo Cy0’ €KTiB;

— iHTerpaunioo iHGOpMaLiHHUX pEecypciB, a TAKOX LEHTPANI3alil0 yIpaBliHHS HUMH B

KIB;

— crangapTuzaliio i Qopmamizaniro mpoueayp OOMiHY AaHMMHU MK CyO’€KTamH, IO
B3aemozitoTh y KIB;

— omTuMi3aliio 3aco0iB goctymy a0 iHpopmaniitaux pecypcis y KIB;

— 3a0e3meueHHs HAJIeKHOTO PiBHA 3aXHCTY iH(pOopMarii;

— MiHiIMi3aIi1o 3aTpaT NpH opraxizamii iHhopMaIiiftHo1 B3aeMoii Cy0’ €KTiB.
HaBeneno nmpukiaau moOyaoBH KOHKPETHUX KiacTepiB iH(opmaIiifHoi B3aemoiil y chepi 00-
MiHy iH(popMaliero Mk MiHictepcTBoM ¢iHaHCIB YKpainu 3 onHoro 6oky ta KasznageiictBom
VYkpainu i TOTOBHUMH PO3NOPSITHUKAMH OI0/PKETHUX KOIITIB 3 1HIIOTO OOKY.

9. HEMPOMEPE)XXEBE I[MPOI'HO3YBAHHS KOHKYPEHTOCITPOMOXXHOCTI
[MPOAYKIIII 3A CYKVITHICTIO ITOKA3HMKIB SIKOCTI

n.1.H., mpod. @exnin C.C., Merenbcbka J.B. HTY, Kuis

I.T.H., mpod. 3yopeunka H.A., KHYT/, Kuis

J11st IpOTHO3YBaHHS KOHKYPEHTOCIIPOMOXKHOCTI MPOAYKIIii, sIKA OI[IHIOETHCS 33 CYKYITHICTIO
SKICHHUX 1 BapTICHUX MOKA3HUKIB, B OUIBIIOCTI BUIAJKiB BUKOPUCTOBYIOTh €KCIIEPTHI METOAM 1
napaMeTpuyHi KpuTepii BUOOpPY anbTepHATUB (1[iHa, 0OCAT MPOAAXKIB, IPUOYTOK TOIIO).

3acTocyBaHHs KJIACHUYHHMX EKCIIEPTHUX METOMIB XapaKTepU3YeThCsl CYO'€KTHUBHICTIO Onep-
’KYBAaHMX OLIHOK 1 HE [03BOJIA€ T[IOBHICTIO BHUPIMUTUH MpoOJeMy TPOTHO3yBaHHS
KOHKYPEHTOCIIPOMOKHOCTI 31 3HAQUHUM PO3KHJIOM I[iH BHUPOOIB-KOHKYPEHTIB, SKICTb SIKHX
XapaKTePU3YETHCS CYKYITHICTIO IICHTUYHUX 32 CKJIaJIOM OJIMHUYHUX MOKA3HHUKIB, 3HAUYCHHS SIKHX
IPEJCTaBICH]I B PI3HUX ILIKalTax BUMIpiB. /[ meBHOro cerMeHTa puHKY, ISl pobiemMa Moke
OyTd  BHpIlleHAa Ha  OCHOBI  HellpomepekeBOoi  eKcTpamoiyisiuii  (IPOTHO3YyBaHHS)
KOHKYPEHTOCIIPOMOKHOCTI IPOAYKII1.

PimenHs 3amadyi mpOrHo3yBaHHS KOHKYPEHTOCHPOMOKHOCTI Ta TMOPIBHSUIBHOI OI[IHKU
SKOCTI MPOAYKIIT 3 BUKOPUCTAHHSAM METOy HEHpPOMEpekKeBOI eKCTparoJisLii 3/11HCHIOBAIN Ha
OCHOBI MaTpulll BaroBux KOeQilI€HTIB MOEII NpsSMOIIapyBaToi HEWPOHHOI MEpEXi, BXOJaMU
SKOi € 3HAYEeHHS OJMHUYHUX MMOKA3HUKIB AKOCTI (TEXHIYHMX XapaKTEPUCTHK), a BUXOJAOM IliHA
npoaykiii. [IpakTuuna peanizariis po3po0JIeHOT MoIeN 31HCHeHa Ha MPUKIIAJl XOJOUIbHUKIB
noOyTOBOro MpHU3HAueHHSA. B pe3ynbTaTi JOCHIKEHb BCTAHOBJIEHO 3aBUIIECHHS LIHU
XOJIOMMJIbHUKIB ofHi€l pipmu Outbin HDK Ha 20% B MOPIBHSAHHI 3 XOJOAWJIBHUKAMU (PipMu-
KOHKYpPEeHTa, aHAJIOTIYHMMHU 3a TEXHIYHUMH XapakTepucTukamu. OTpuMaHUil pe3ynbTaT
JI03BOJIIE PEKOMEHJYBaTH METOJ HEHPOMEpEKeBOi EeKCTPamoysii B SKOCTI €(pEeKTUBHOTO
IHCTpYMEHTY MNpPUUHATTS pillleHb MpPHU TNPOTHO3YBAaHHI KOHKYPEHTOCIPOMOXKHOCTI — Ta
MOPIBHSILHOT OIIIHKU SKOCTI IBOX a00 OLIbIIIE BU/IB OJJTHOTHUITHOT MPOYKIIii.
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10. 3ACTOCYBAHHS EJIEKTPOMATHITHOI TH®OPMAIIMHOI TEXHOJIOITT HA
BIOJIOI'TYHUX OB‘€KTAX

K.T.H., g1o1l. Titosa H.B., HTY, Kuis

P03BHUTOK HAYKOBO-TEXHIYHOTO MPOTPECY MPU3BEIIO OCTAHHIM YacOM JI0 CTBOPEHHS L1I01
cepii MEIMYHMX TpPUIAIIB 1 CHUCTEM, 3aCHOBAHMX HA 3aCTOCYBaHHI TNPUHIIMIIOBO HOBHX
texHosoriii. Oco0nmMBe MicHe TYT 3aiiMalOTh MNpPUJIAaW, 10 BHKOPHCTOBYIOTh BIUIMB Ha
OiosoriuHi 00’ €KTH. YKpaiHa BIIHOCUTBCS JI0 YKCia JIEpkKaB, B SIKMX PO3BUTOK 1 BUKOPUCTAHHS
IIUX TEXHOJOTIN CTOITh Ha Jy)X€ BUCOKOMY PiBHI, IIIO0 JO3BOJISE TOCIITHUKAM, IO MPAIIOIOTH B
IiH Tary3i, BECTH MHUPOKOMACIITa0OHI POOOTH 10 BUKOPUCTAHHIO €JIEKTPOMArHiTHOTO Ta (POTOH-
HOTO BUIIPOMIHIOBAHb JUIS IUIECIIPSMOBAHOTO TEPAIEBTUYHOTO BIUIMBY HA OPTaHi3M JIFOJWHHU 1
TBapHH.
3anponoHOBaHO BUKOPHUCTaHHS BiJITIOBiJTHO nigiOpanux HU3bKOEHEPTETUYHUX
€JIEKTPOMArHiTHUX Ta (OTOHHUX TEXHOJIOTIH IS  BiATBOPEHHs TifpoOioHTIB. s 1poro
HEOOXiTHO: TpOaHali3yBaTH ICHYIOYI HHU3bKOCHEPreTHYHI eJNeKTPOMArHiTHI TEXHOJOTIi
VIPaBIiHHA TEXHOJIOTIYHMMHU TMIPOIlECaMHd B aKBAaKYJIbTypi, BU3HAYMBINM IX IE€pEeBard Ta
HEJIOJIIKH; PO3POOUTH MiJICUCTEMY MiATPUMKH HPUNHATTS PIlIeHb; 3allPONOHYBATH METOAMKY
PO3paxyHKy e(eKTUBHOCTI (YHKI[IOHYBAaHHSI HU3bKOEGHEPTreTUYHO1 (POTOHHOT TEXHOJIOT1.

11. IHOOPMALIMHI CUCTEMU JIATHOCTUKU 3AJIUILIKOBOI'O PECYPCY OB-
JAJHAHHA EHEPTETUYHNUX TA TPAHCIIOPTHUX CUCTEM

K.(}.-M.H., gou. XaputoHosa JI.B., k.1.H., gou. Tomonsckos €.0., HTY, Kuis

K.(.-m.H., nom. Kynieako O.I'., KHY im. Tapaca IlleBuenka, Kuis

[TinBumieHHsT epEeKTUBHOCTI €KCIUTyaTallii eHEepreTHYHUX Ta TPAHCIOPTHUX OO’€KTIB €

BOXJIMBOIO 33J[aU€l0 CYYacHOi €KOHOMIKH. 30Kpema, JJisi €HepreTHKH YKpaiHU HaJI3BHYAHO
BXJIMBUM € TMHUTaHHS MPOJOBKeHHs pecypcy ekcmyaranii AEC. 3 mieto metoro Ha AEC
VYkpainu BIpoBaKYIOThCS KOMIUIEKCHI CHCTEMH MOHITOPUHTY 1 JIIATrHOCTUKH, 337a4UCi0 SKHX €
KOHTPOJIb CTAHy BaXJIMBOTO i Oe3rneku obnaaHanHs B pexxumi on-line. TloxiOHi cucTeMu BH-
KOPHUCTOBYIOTh JaHi, IO HAAXOIATh BiJ JAaTYMKIB TEMIEpaTypu, THUCKY TEIUIOHOCIS Ta
nepemMinieHs o6MagHaHHg. 3 TOYKH 30py 1H(OPMALIMHUX TEXHOJOTIH, BaXIMBOIO 33Ja4eio €
BH3HAYCHHS HANpPYyXEHO-1e()OPMOBAHOTO CTAaHy YChOTO OOJIAJHAHHS CHCTEMHU 3a JIaHUMHU
JATYMKIB, SIKI BCTAHOBJICHI B MEBHUX KOHTPOJIBHUX MO3MINIAX I[I€] CUCTEMH 1, TAKUM YHMHOM, Jla-
I0Th 0OMeXxeHy 1H(popmarrito. BupimeHHs i€l mpodieMu MOXKIIMBE 32 PaXyHOK JAETAIBHOTO MO-
JICNIOBaHHS CHCTEMH, BIATBOPEHHS 3B’S3KiB MO YKOPCTKOCTI MIX eJeMEeHTaMu OOJaJHaHHA Ta
3aCTOCYBAaHHS OCHOBAHMX Ha TPHUHIMII CYNEpHo3ulii MeToAiB (QyHKUiH BmumBy. B poOoTi
HaBeJIeH1 MPUKJIaANU PO3pOOKH 3a3HAYCHHX alTOPUTMIB sl 00JalHAHHS PEaKTOPHOI YCTaHOBKHU
BBEP-1000.

12. KOMIT'FOTEPHE MOJIEJIFOBAHHS JIMBAPHUX MOJEJIE I ®OPM TA
MEPEXIJ] JO LIUO®POBUX TEXHOJIOI'TA

K.(].-M.H., gou. Xaputonosa JI.B., HTY, Kuis

K.(p-m.H., mor. Kimounmkos FO.B., Jlatok O.M., HTYY “KIII im. Iropst Cikopcbkoro”, Kuis

PobGora mpucssiueHa ornsy ICHYHOUMX aJUTHUBHUX TEXHOJIOTIN JUIs JINBApHOTO BUPOO-
HUITBA: TaKUX, SIK JPYK Maicrep Mojesnel, JpyK BOCKOBUX MoJiesiel Ui JIUTTS 3a BUTOILIIOBA-
HUMHU MOJIETISIMU Ta Oe3nocepenniil Apyk minjaHo-nojgiMepHux (opm. Came octaHHii crocid -
MPOEKTYBAaHHS Ta BUTOTOBJICHHS JHUBapHUX ¢(opM 3 BukopucTtaHHsMm 3D npyky cyrreBo
CKOpouye TexHoJoryHu naHIoxkok (B 10-30 pasi) 1 3HmKye BapTicTh B 400 pa3zis. Ha BinMiny
BiJl TPaJUIIMHOT TEXHOJOT] BUTOTOBJICHHS MOJIEIHHOTO KOMIUIEKTY Ta JmBapHoi ¢opmu 3D
MIPUHTEP CTBOPIOE MIIIaHO-TIONIMEPH1 JMBapH1 (JOPMHU Ta JIMBAPHI CTPUKHI CKJIaTHOI reoMeTpil
6e3mocepeIHbO 32 JJAHUMHU KOMIT FOTEPHOTO MOJIENIIOBaHHS Bijpasy no uudposiid moxeni. Lud-
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poBa Mozenb JuBapHOi GopMU PO3OMBAETHCS Ha mIapH, epeHocuThes B 3D mpunHTep, B sikomy
3aTBEP/KYBa4 HAHOCUTHCS HA TOMEPEAHBO MMIATOTOBICHUH MIap MIIaHoi cyminn. B pe3ynprati
CTBOPIOETHCS 3aTBEP/IiIa YaCTUHA MIIIAHOI CYMIll, sIKa TOYHO MOBTOPIOE IUppoBy Mojaenb. He-
3aTBEp/UKCHA IIiIaHa CyMIIl JIETKO BUAAISAETHCS 1 BUKOPUCTOBYETHCS 3HOBY. DopMyBasibHA
CYMIIII CKJIIa€ThCS 3 KBAPLOBOTO JIMBAPHOTO MiCKY, PypaHOBOI CMOJM 3 TIOBHOIO BiICYTHICTIO
BUIBHOTO (peHoITy, hopManbaeriny 1 a30Ty Ta 3aTBepKyBava 1jis GypaHOBUX CMOJ.

13. TIABUIIEHHA  E®EKTMBHOCTI  POBOYOI'O  TBEPAOCIUIABHOI'O
IHCTPYMEHTY 3A JJOIIOMOI' OO KOM’IOTEPHOI'O MOJEJIKOBAHHSA

K.(}.-M.H., gou. Xaputonosa JI.B., HTY, Kuis

K.T.H., o11. CepaitoB O.T., 'apinos €.E., HTYY “KIII im. Irops Cikopcekoro”, Kuis

Mertoro poboTHu € miaBUIeHHS e€PEKTUBHOCTI poOOYOro TBEPAOCIIIABHOTO 1HCTPYMEHTY
HuUIsIXoM (OpMyBaHHS Ha HOTO MOBEPXHI 3HOCOCTIHKUX MOKPUTTIB HA OCHOBI KapOily TUTaHy Ta
BaHAJIIO, 1 MOJAJbBINE JOCTIKCHHS X MIKpOreoMeTpii 3 BUKOPUCTAHHSIM METOJIB PacTpOBOi
€JIEKTPOHHOI Ta aTOMHO-CHJIOBOI MIKPOCKOMIi Ta KOMIT'IOTEPHOTO MOJETIOBAHHS IPOLECIB
XiMiKo-TepMigHO1 00poOKu. OO0’ €KTaMU JOCHIKEHHS OyiH 3pa3Ku, BUPI3aHi 3 pi3aIbHUX KPO-
MOK TIEpOBOTO CBep/uIa, y (opMi cexTopiB aucka i3 TBepaoro cruiaBy TK15K6 miamerpom 3,5
MM 1 3aBTOBIIKU 2 MM. B pe3ynbTaTi ocaxeHHs ra3oda3Hux MOKPUTTIB HA OCHOBI KapOiny TH-
TaHy Ta BaHAJII0 YTBOPIOETHCS CTPYKTypa MOKPHUTTIB 13 3MEHIIICHOIO TIOPYBATICTIO, IO JI03BOJISIE
CYTTEBO TMOKPAIIUTH TePMiH iXHBOI HaIIWHOI eKcIuTyaTalii, skuii ctanoBuTh 1700-1730 roaun
(mpotm 1500 roauH eKcruryaraiii Takoro iIHCTpyMEHTY 0€3 MOKPHUTTS) PH 3YCHILII Ha CBEPJIO
184 H. Otpumani MeToaoM aTOMHO-CHUIIOBOI Mikpockorii npodini inctpymenty i3 TK15K6 6e3
noKpHTTs 1 3 moKpUTTsM (T1, V)C BKa3yrOTh Ha BUCOKY CYLUIbHICTh MOKPUTTS HABITH MiCIs HOTO
TpuBanoi ekcruryatamii (800 romuu), sxa B 1,35...1,5 pa3u mepeBuilye 4Yac eKcCIUTyaTarii
THCTpYMEHTY 0€3 MOKPUTTS 33 THX K€ PEKHUMIB.

14. PO3POBJIEHHA ITPOI'PAMHOI'O 3ABE3ITEYEHHA JUTA 3AHAY ITPOEKTYBAHHA
IIOBEPXOHb

K.T.H. Jlarogina JL.II., 'agnommua I.M., HTY, Kuis

n.1.H., npod. banaes FO.1., HTYVY "KIII im. Irops Cikopcrkoro", Kuis

Ha ocHOBI BimomMoro Mmeroay MOJIIKOOPJANHATHUX BiI0OpakXeHb B T€OMETPUYHOMY
MOJIEJIIOBAHHI PO3pOOJIEHO CIOCi0 YAOCKOHAJEHHs Mpolecy KepyBaHHS (POPMOYTBOPEHHS, B
SIKOMY BUKOPHUCTAaHO TPUAHTYJIbOBAaHUM KOOpJMHATHUNA Oa3UC MONITKAHWUHU SK F€OMETPUYHUI
Kkepyrounii amapar. Lleit migxigq MokHa e(eKTUBHO 3aCTOCOBYBATHU JUIs 3aay IeHepallii reoMeT-
PUYHUX MOJIENeN CKJIAIHUX TEXHIYHUX (OpM, LI0 MOB’S3aHl 3 MOJEIIOBAHHIM 3IJ1a/)KyBaHHS
MIOBEPXOHb, 110 NPOEKTYIOThC. O/IHAK, CKIAIHICTh AITOPUTMY Ta BEJIMKA KUIBKICTh OOYUCICHb
3HAYHO YMOBUIBHIOIOTH MPOIIEC OTPUMAHHS PE3yibTary.

3arponoHOBaHO 3aCTOCYBAaHHS Cy4yacHMX 1H(GOPMAIIHUX TEXHOJIOTIH 3 BUKOPHUCTaHHAM

MoBH mporpamyBaHHsi AULOLISP Ta 3amyueHHsiM 11 MeToaMKHM CTBOpeHHS mporpam s Auto-
CAD. Pob6oTta nmpoBoauThCS B IHTETPOBAHOMY CEPEAOBHUII PO3POOKH, IO MPEICTaBiIsE COOO00
3py4YHUH 1 IPOCTUH y BUKOPUCTaHHI iHTEpdeiic sl CTBOPEHHS KOy, HOro HaJaroaKeHHs 1 Tec-
TyBaHHs nporpaM. CTBOpeHI MporpaMu MpU3HAYEH1 A KOHKPETHOI O0JIacTi 3aCTOCYBaHHS -
KpECIICHHsI IBOBUMIpHUX 1 TpUBUMIpHUX 00'ekTiB B cepenopuii AUtOCAD. Bizyamizaliis Takoro
Ipoliecy NPOEKTYBaHHS MOBEPXOHb CIPUs€ OLIbII ePEeKTUBHOMY BUKOHAHHIO 11i€1 poOOTH.

15.  OCOBJUBOCTI BUKOPUCTAHHSI XMAPHUX TEXHOJIOI'TM B
OCBITHBOMY ITPOLECI

[Tapoxnenko O.C., HTY, Kuis

B ymoBax cydacHOCTI mepej BUKJIaladaMi BUIIMX HABYAJIBHUX 3aKJIAiB IMOCTAE 3aBIaHHS
3a0€e3MeYnTH OCBITHIN MpoIlleC SAKICHUMH €NeKTPOHHUM 3ac00aMH HaBYaHHS, 3 BUKOPUCTAHHSIM
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HE JIMIIE KOMIT FOTEPIB, a i IHIINX Cy4acCHUX MPHUCTPOIB, 5IKI MOXKHA 0yJ10 6 BUKOPHCTOBYBATH SIK
MiJ 9ac 3aHATh, TaK 1 Oyqy4H 10332 MEeKaMH HaBYaJIbHOTO 3akiany. Hampukian, cTtyneHr, mepe-
OyBarouM B yHIBEpPCHUTETI, JoMa, y 0i0mioTeni abo xade, Uit OTpUMaHHS IOCTYITY J10 Jlaboparopii
MOJK€ BUKOPUCTATH HOYTOYK, TUIAHIIETHUH Kowmi'totep abo cMaptdoH. Came BUKOPUCTAHHS
MOOUTBHHUX MPHUCTPOIB Yy MPOLECi HABYaHHS 3HAYHOIO MIPOIO 1 pealizye MOJeNb BiAKPUTOTO i
PIBHOTO JOCTYIY J0 SIKICHOI OCBITH. BUKOpHCTaHHS TaKOTO HaBYAJILHOT'O CEPEIOBUINA, 10 STKOTO
3a0e3neuyeThCsl BUIBHUI JTOCTYNT Ha OCHOBI IHTepHET- pecypciB, 3HaYHO MiJBHIIYE IHTEpeC
CTYJICHTIB 70 HaBYaHHSI B IJIOMY, CTBOPIOE €(EKTHUBHI YMOBHU ISl aKTHBI3AIlil isJILHOCTI
cTyzeHTiB. Peaini3aliis BChOro BUIIE MEPEIYCHOTO MOMKIIMBA 32 YMOBH BUKOPUCTAHHS Cy4aCHUX
XMapHHUX CEPBICIB.

Texnouorii «xmapaux odunciaensb» (Cloud computing) € Texnomorii, ski 3a0e3MeYy0Th
MOJKJIMBICTh KOPUCTYBa4y BUKOPHUCTOBYBATH OOYMCITIOBAIILHI pECYpCH cepBepa abo OKpeMme Mmpo-
rpamMHe 3a0e3nedeHHs], K oHyaiH-cepBic. CyTh KOHIENIii «XMapHUX OOYHMCIICHBY TOJATaE B
HaJlaHHI KIHIIEBUM KOPHCTyBayaM BiJJIaJICHOTO JWHAMIYHOTO JIOCTYITY N0 IOCIYT, OOYHCIIO-
BaJIbHUX PECYpCIB 1 JOAATKIB (BKJIIOYAOYM OIEPAIiifHI CUCTEMH Ta 1HPPACTPYKTYpPY) Uepes
Intepuer. barato mposimuux IT-xkommaniii, cepen skux Google, Microsoft, Amazon, maroTth
BJIACHI «XMapHi» cepBicu. Alie, Ha BiJIMiHY BiJl MPOAYKTIB OUIBIIOCTI 3 HUX, cepBicu Google
Halyacrime € 0e3KOITOBHUMH, OUTBII MOTYKHUMH, JTIIEH31MHO YUCTHUMHU 1 YaCTilIe OHOBIIO-
1oThes. Hekomepitiiini cepsicu Google mo30asieHi Oyb-IK01 peKiIaMu i KpiM TOTO, 11l KOMITaHis
3HAYHO paHille 1HIKUX [HTepHeT-TIraHTiB po3noyana po3pooKy «XMapHHUX» CEpPBICIB 1 SBISAETHCS
HAMOIIBII TMOCIIJOBHUM NMPUXMWIBHUKOM TaKUX TEXHOJOTIH. OCKUIBKH, «XMapHi OOYHCICHHS
MIPEJICTaBISAIOTh CO00K0 MaciuTaboBaHUM CMOCIO JOCTYNy OO0 30BHIIIHIX OOYMCIIOBaJIbHHUX
pecypciB 'y BHIJISIII CEPBICY, IO HAJAETHCSA 3a JOMOMOIOK I[HTEpHETY, TO MPH I[LOMY
KOpHUCTYBa4eBi He MOTPIOHO HISKMX OCOOMUBUX 3HaHb MPO 1HGPACTPyKTypy "xMapu" abo HaBH-
YOK YIpaBIiHHS Ii€l0 "XMapHOW" TexHojoriern. OTKe, BUKOPUCTAHHSI «XMapHUX OOYMCIICHbBY
CHpusie 3alydeHHIO Oylb-SKOT0 KOpPHCTyBaya JIO TIIEPEIOBOI0 HAMPSIMKY poO3BUTKY IT-
TEXHOJIOTiH, (hOpMYIOUHN y HUX BHCOKY iH(POpPMaLIHY KyAbTYpY 3 YpaXxyBaHHsIM IX iHTEpecy 10
BCECBITHBOI Mepexi [HTepHeT. | K HaciI0K, XMapHi TEXHOJIOTIT JO3BOJISIFOTH ITiIBUIIUTH SKICTh
IIJITOTOBKU CTY/ICHTIB BHUINWX HABUAIBHHUX 3aKJIAIB Ta MOKPAIIUTH KOHTAKT BHUKJIaJada 3i CTY-
JICHTAMH.

16. OPTAHIBALIS 3AXMCTY THOOPMAIII 3 BUKOPUCTAHHSIM TEXHOJIOI'T
BIPTYAJIbHUX [TPUBATHUX MEPEX

not. [Tapoxuenko JI.M., HTY, Kuis

Bipryanena npuBatHa mepexa (Virtual Private Network - VPN) crtBoproethcst Ha 0a3i
3arajibHOJOCTYIMHOI Mepexi. | K10 3B'130K yepe3 myOniuyHy Mepexy Mae CBOi HEJOIIKH, FOJI0B-
HUM 3 SIKUX € T€, [0 BOHA CXMJIbHA J0 MOTEHIIMHNUX NOPYIIEHb 3aXUCTY 1 KOH(]1AEHIIHHOCTI, TO
VPN MOXyTh TapaHTyBaTH, 110 Tpadik, sIKUM HapaBIsSETbCSA Yepe3 II0 MEpexy, Tak caMo 3a-
XUIICHUH, 5K 1 Iepeiaya yecepeInHi JIOKAIbHOI Mepexi. Y TOH ke Jac BIpTyallbHI MEPEXi 3a0e3-
MEYyIOTh ICTOTHY €KOHOMIIO BHUTPAT B IOPIBHAHHI 31 3MICTOM BJAacCHOI Mepexi I100aabHOro
Macmtady. OTHUM 3 HaWBaXXJIMBIMKX 3aBAaHb TexHoJorii VPN € 3axuct moTokiB Kopmopa-
TUBHUX JIaHMX, 10 MEpeJaloThcad MO BIAKPUTHX Mepexkax. [IpMHIMIOBO HOBUM MOMEHTOM
SBJIAETBCS TEpecHsIKa I[aKeTiB 4Yepe3 Oe3NeYHuil TyHedb, OpraHi30BaHUNW B  MeXax
3arajqbHOA0CTYNMHOT Mepexi. Crif 3a3HA4MTH, 110 BipTyajbHa MpHUBaTHA Mepexa 0a3yeTbcs Ha
TPHOX METOJaX, Kl 3aCTOCOBYIOThCS MpHU peanizaiii 3axoAiB O6e3neku B iHGopMmaliifHUX Mepe-
Kax: myHenroeanus, aymenmugixayis ta wugpyeanns. TyHemoBaHHs 3a0e3nedye mepenavy
JTaHUX MDK TBOMa TOYKaMH - 3aKiHYEHHSIMH TYHENIO - TAKMM YHHOM, IO JUIS JDKEpena i mpuid-
Maya JIaHUX BUSBIISIETHCS IPUXOBAHOIO BCS MEpEXeBa 1HPPACTPYKTYpa, 11O JEKUTh MiXK HUMH.
Takum 4YHHOM, BHHUKAE MOXKJIUBICTh BHUPIMIHUTH MPOOJIEMH B3a€EMOMAII JMEKIJTBKOX
PI3HOTHIIHUX MeEpeX, TMOYMHAIOUM 3 HEOOXiMHOCTI 3a0e3MedeHHs IMiTiCHOCTI 1
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KOH(DIAEHIIHHOCTI MepegaBaHUX MaHUX 1 3aKIHUYIOYW IMOJOJAaHHSIM HEBIANMOBIAHOCTEH
30BHIMIHIX MPOTOKOIIB ab0 cXxeM anpecairii.

AyrtenTudikariiisi 3aCTOCOBYEThCS JJIs1 TOTO, I[00 BIEBHUTHCS, 110 OTPUMaHi JaHi HE Oynu
npounTani, abo 3MiHeHi. AyreHtudikaris 3iicHIOeTECS a00 BigpuThM TectoM (Clear text pass-
word), abo 3a cxemoro 3amut / Biaryk (challenge / response). Bigkpura ayreHTUdIKaIls TpaK-
TUYHO HE 3yCTpidaeThcs. B CBOIO uepry, wiugpysanms rapanrtye, o HIXTO HE 3MOXKE OTPUMATH
JOCTYI 10 TAaHHUX TIPU MEepecUIaHHl Yepe3 3arajlbHOIO0CTYIHI MyOIiuyHI Mepexi.

OTxe, CIIONYUCHHS «MYHenNt08anus + aymenmugpikayis + wugpysantsy IO3BOISE Tepe-
JaBaTh JaHi MK IBOMa TOYKAMH Yepe3 MEpPEexXy 3aralibHoro KOpUCTYBaHHS, MOJCTIOI0YH poOo-
Ty NPHUBATHOI (JIOKaJabHO1) Mepexi. Po3risHyTi 3aco0u 03BOJSAIOTH MOOYAYBaTH BipTyabHY
MIPUBATHY MEPEXY, sIKa Oy/e TMOBHICTIO 33JJ0BUILHATH BUMOTaM KOH(IACHIIIHHOCTI, 103BOJISIOUN
KOMITaHIsIM B3a€EMOJIIATH 3 ICHYIOUMMH MEPEKEBUMHU 1HPpACTPyKTypaMHu 1 HE 3aBJIaBaTH IIKOIU
BJIACHI cucTeMi Oe3IeKu.

17. EOEKTUBHA IIJITPUMKA MPOLIECIB YIIPABJIIHHA [TPOEKTAMMU 3ACO-
BAMU IHOOPMALIMHUX TEXHOJIOT I

[Tapoxuenko O.C., HTVY, Kuis

HoBiTHi TeHaeHIlIi CbOTOACHHS CBiAYaTh, 10 JAOCUTH IIHPOKOTO PO3MOBCIOKEHHS HA0Y-
BalOTh iH(OpPMAIIiifHI TEXHOJIOTIi YIpaBIiHHS MPOEKTAaMH, IO JIO3BOJISIE AaBTOMATH3YBaTH OJHY
a00 JexuIbKa CKJIaJOBMX YIPABIIHHS HPOCKTaMU: CKJIAJaHHA KaJeHIapHOro IUIaHy poOiT,
VIIPaBIiHHSA PECypcamH, BUTPAaTaMH, PH3UKaMH, SKICTIO Tomlo. JIOIIbHO HaBECTH NEKiTbKa
BiZIOMHX iH(MOPMAIIIHHUX CHCTEM yIpaBiiHHS mpoekramu. Hanpukian, maker Microsoft Project
CTBOpPEHUH, MO0 OTIOMOTTH MEHEIKEpPY MPOEKTY B PO3pOOIIi TUIaHIB, PO3MOILUT PECYpCiB IO
3aBJIaHHSIX, BIICTE)XKEHHI1 nporpecy ¥t aHani31 oOcsriB pobit. KepiBHuK TPOEKTY Mae MOYJIUBICTh
nepeaatd poOOoYiil KOMaHIl JaHi MPO 3aBJaHHS, sIKi HEOOXiTHO BHKOHATH, i — B 3BOPOTHHOMY
HampsMi — poboya KoMaHAa Moxe 1H(GOpPMyBaTH KepiBHHUKA MpO BCl 3MIHM B pPoOOYOMY
kanenaapi. [t moOyIoBY IHTErpOBaHOI CUCTEMH YIIPABJIiHHS MpOeKTaMK KommaHis Primavera
iNC. IPOMOHYE JeKiTbKa MPOIYKTIB: JJIsi BUKOPUCTAHHS HAa HIDKHIX PIBHSAX YIpPaBIiHHSA — Sure-
Trak Project Manager, npodeciiinuii makeT yrnpasiiHHs npoektamu — Primavera Project Planner
(P3); mst poboTH i3 cKIagHUMH GaraTOpiBHEBMMH i€papXidYHHMHU IpoekTamu — Primavera Pro-
ject Planner for the Enterprise (P3e). 3ayBaxkuMo, 10 OCTaHHIM Y4acOM BCE OUIBIIOTO PO3IMOB-
CIO/KEHHsI Ha0yBae OJIHOYAcHe YNpaBIIHHA JeKUIbKoMa MpoeKkTaMu. [HpopmaiiiiHi TeXHOIorii
HaJal0Th MOXJIMBICTh peali3yBaTH MYJIbTUIPOEKTHE YIPABIiHHSA, MPH SKOMY YIPaBIIHHS
JIeKIbKOMa MPOEKTaMH BUKOHYIOThCS MapajelbHO, HE3aJEKHO OJIMH BiJl OJHOTO, ajie MPH LbO-
My BUKOPHCTOBYIOTBCS CIIIbHI pecypcH. Takok MYyJIbTUIIPOEKTHE YIPaBIiHHSA BUKOHYE 1 Takl
J0JaTKOBI (DYHKIII{: BeJIEHHs apXiBy Ta JOKYMEHTOOOIry, aHaJITHUHI (YHKIIi CIThOBOTO MYJIb-
TUIMIPOEKTHOT'O TUIaHYBaHHS Ta KOHTPOJIbHO-PEBI31HHI (YHKIIII.

EdexTuBHICTE cHCTEM YIpaBliHHSA NPOEKTAMU BU3HAYAETHCS CYKYIHICTIO BHUTpAT 1
npuOyTKiB, SIKI MOXE NpPHUHECTH cuctemMa. Tpu OCHOBHI NapaMmerpu, fKi J03BOJISAIOTH
ONTUMI3yBaTH BUKOPHCTAHHS MPOEKTHOIO MEHEIKMEHTY — L€ 4ac, BapTiCTh 1 SKICTb pPOOOTH.
[Ipu HeedeKTUBHOMY yNpaBiIiHHI MPOEKTOM KOMIAHIS MOX€E 3a3HATH 30UTKIB: 13 3aTATyBaHHSIM
CTPOKIB BIIPOB/KCHHs 1HHOBAIll; NMEPEBUIICHHAM OIO/KETY MPOEKTY a00 HEsIKICHUM BHUKO-
HaHHAM poOiT. ToMy, BCsl AISUIBHICTH MIANPUEMCTBA PO3TISAAETHCA K JY)KE BEJIUKHUI IPOEKT,
CIPSIMOBAHUHM Ha BIKMBAHHS Ta PO3BUTOK IIJIIPUEMCTBA B YMOBaX HaBKOJIUIIHBOTO CEPEOBH-
a, SKE MIBUAKO 3MIHIOEThCS B PHHKOBUX yMoBax. OTKe, BIPOBa/PKEHHS B KOMIIaHii
METOOJOT MPOEKTHOrO YIpPaBIiHHS BXKE€ JaBHO HE KOHKYpEeHTHa IiepeBara, a 3aci0
KOHKYPEHTOCIPOMOKHOCTI.
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18. IHTEJIEKTYAJIbHI 3HAHHSA-OPIEHTOBAHI METOIU TA MOJEJII AHAJII3Y
PIBHA PO3BUTKY JIIOACBKOI'O TIOTEHHIAJIY B VYMOBAX HEIIOBHOTHU 1
HEBU3HAUYEHOCTI IHOOPMAILIIT

K.e.H., c.H.c. TyroBa O.B., MHHIITC HAH VYxkpainu, Kuis

notr. llymeiiko O.A., HTY, Kuis

Bupimennss 1poro 3aBgaHHSA ~ NOTpeOye  3acTOCyBaHHS  METOMIB Ta  3aco0iB
IHTEJIEKTYaIbHOTO MOJICTIIOBAHHS ISl BIOCKOHAJICHHS CHCTEMH 3a0€3MEUYCHHS JIFOJICHKOTO
MOTEHITIATY K CKJIaA0BO1 U(PPOBOI EKOHOMIKH.

3BiicM BHIUIMBA€ aKTYaJbHICTh 1 BaXIUBICTH NMpOOJIEeMU BHPOOJIEHHS HOBHX HAyKOBUX
3HaHb, 10 BKIIOYAOTh METOAM ¥ IMiIX0U 10 aBBTOMAaTUYHOTO aHaJi3y 1 pO3yMiHHIO 1HpOpMAIIii,
il popmarnizoBaHOTO MpeCTaBICHHS B paMKaX BiAIOBIIHOI T€Opii, aBBTOMAaTHYHOTO BUSBJICHHS 1
BWJIYYCHHS HOBHUX 3HaHb, BIAMOBITHUX TEXHOJOTIA Ta I1HCTPYMEHTAJIbHHUX 3ac00iB
aBTOMAaTH30BaHOI MOOYIOBH OHTOJIOTIYHHUX 0a3 3HaHb MPEJAMETHHX 00JIACTEH.

[Ipouiec mTpOEKTyBaHHS OHTOJIOIO-KEPOBAHMX CHUCTEM MPEACTABIAETHCA Y BUIIISAIL
MIOCTIIOBHOCTI €TariB (B OCHOBHOMY CHCTEMHOT'0, &ITOPUTMIYHOTO Ta JIOTIYHOT0), HA KOKHOMY
13 SIKUX CcHCTeMa MpEeJCTaBJIeHa CYKYMHICTIO MaTeMaTUYHUX MOJEJeH, M0 OMUCYIOTh Pi3HI il
JacTUHH. Bka3zaHa CyKymHICTP MaTeMaTHYHUX MOJETEeH TICHO TOB’Si3aHAa 3 CHUCTEMOIO
B3a€MO3B’S3aHUX QJITOPUTMIB, SIKi, Y CBOI 4Yepry, OIHUCYIOTh BIANOBIAHY MHOXHHY
BUPIIIYBaHUX 3a]1a4.

[HTenexkTyanbHUN 3HAHHA-OPIEHTOBAaHMM MiAXiA A0 BIiAOOPY CHUCTEMHU MOKA3HUKIB
PO3POOIIETHCS ISl BUBUCHHS PIBHS PO3BHUTKY JIFOJICHKOTO TOTEHIIATY 3 METOKO JOCIiIKESHHS
IUHAMIKM 3MiHM (AKTOpIB PO3BUTKY JOJCHKOTO TMOTEHI[laly B YMOBaX HEMOBHOTH 1
HEBU3HAYEHOCTI iH(OopMaIIii.

19. IIOAO PO3B’A3AHHA 3AJAUYl OLIHKMW OB’€EKTIB Y KOMIT'IOTEPHUX

COLIAJIBHUX MEPEXXAX 3A JIOTIOMOI' OFO0 IMOBIPHICHUX AJITOPUTMIB
K.p-m.H., mon. ["'aBpuiienko O.B., HTYY «KIII im. Irops Cikopcbkoroy, Kuis

KoxxHoro nust y mepexi [HTepHET 3’sBIAIOTBCA MUIBHOHM OAMHUIL KOHTEHTY — MY3HKa,
crarti, ¢pororpadii Tomo. KoprucryBau He Moxke camocCTiifHO 00poOuTH Ta BiA]iIETpyBaTH TY
BEJIMYE3HY KUIBbKICTh iH(opMmallii, sika oMy OCTymHa. A TOMY pEKOMEHAAlliiHI CUCTEMU CTall
HeoOX1HICTIO, a He 3a0araHkoro. BoHM € KOpUCHUMH SIK JUIsl 3BUYAaHOrO KOpHUCTyBauda, Tak 1
111 Oy/1b-IKOTO 1H(OPMAIITHOTO pecypcy 1010 YTPUMaHHS CBOIX KJII€HTIB 1 caMOaHali3y.

Takox cnif 3a3HAYMTH, 110 BEIMYE3HA KIIbKICTH OcOoOMCTOi 1HpopMalii (K 0ocoOucTuX
JAaHUX, TaK 1 PI3HOMAHITHOTO KOHTEHTY), SIKI COLIalbHI Mepexi aKyMyJIOITh MpPO CBOIX
KOPHCTYBaYiB 3 OJHOTO OOKY CIIpOIIyE MpoIlec 3HAHOMCTBA Ta CIIJIKYBAaHHS ISl Cy4acCHHX
moJel, a 3 1HImoro 60Ky mocrae mpobieMa Oe3neku JaHuX. g bOro BUHUKaE HEOOX1IHICTh
MIpOaHali3yBaTH JIOTIKY CTBOPEHHS PEKOMEHJAIlN 100 JOJaBaHHS MEBHUX KOPHCTYBAdiB Yy
Ipy3l B coLIaJbHUX Mepexkax, ado II0A0 MOXIMBOCTI YHNOJOOaHHS KOPUCTYBAaueM IEBHOTO
KOHTEHTY, Tpyn To1o. OKpiM TOT0, aKTyaJIbHOIO TTPOOJIEMOIO € ITiIBUIICHHS PEIEBAHTHOCTI IIMX
pEKOMEH IaliH.

HesBaxaroun Ha CTpIMKUN PO3BUTOK B II€l 00JIACTi, 3aJMIIAETHCS OaraTo MUTaHb, SK
HamnpuKiag, MpodsieMa XOJOAHOIO CTapTy 4YM PO3PLIKEHOCTI JaHuX. TOoX CTBOpEHHS
IHAUBIAYaIbHUX METO/IB OOY/I0BU PEKOMEH ALl € aKTyaJIbHOIO 337]a4€t0 ChbOTOICHHS.

PexomeHpaniifHi cucTeMu 3a3BMYail 3aCTOCOBYIOTH METOJIOJIOTII, 3amO3MYeHi 3 1HIIUX
ragy3eil 3HaHb, HANpPUKIAA, B3aEMOJIA MDK JIFOAMHOIO Ta KoM roTrepoM (human computer
interaction) a6o indopmariiiaum momykom (information retrieval). OgHak OiTbIIICTh HX
CHCTEM BHKOPHCTOBYIOTH ITOPUTMH, SKi MOXHA BIJTHECTH JO OKPEMOTO PO3ILTy MAITMHHOTO
HaBYaHHS Ta 100yBaHHs naHux (machine learning and data mining).

[Ipomec BuIydeHHS NaHMX 3a3BHYall CKJIAJIAE€THCS 3 TPHOX €TalliB, SIKI BUKOHYIOTHCS
MOCTIIIOBHO: TIOTIEepeHs 00poOKa TaHUX, aHaJi3 IaHUX Ta IHTEpIpeTallis pe3yabTaTiB.
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B nmaniii 10moBii po3TASAAIOTECS METOM MPOTHO3YBAHHS OIIHKH KOPUCTYBAaueM IMEBHUX
€JIEMEHTIB 3a IONTOMOT0I0 HMOBIPHICHUX aJTOPUTMIB.

OueBuaHUM crocoOOM 3AiMCHEHHS KoJa0opaTHBHOI (inbTpalii 3a JOMOMOTOI METOJIB,
K1 0a3yrOThCS Ha Teopii HMOBIPHOCTI, € PO3TJIS MPOOJIEMH MPOTHO3YBAaHHS K Kiacugikarii
00’€KTiB, fIKa MOXXKE€ OYTH OIMCaHAa SIK: «IPU3HAYUTH OO €KT OJHIN 3 JEKUIBKOX BH3HAYCHHX
KaTeropii».

Sk mpukian npobiaemu kiaacudikanii MOKHA PO3TISHYTH 3aBJaHHS Kiacu@ikallii JONHCiB
KOPHCTYBaYiB COIIaJIbHUX MEPEeX B KaTeropii “pexiama / He pekinama”. 1106 aBTomMaTu3yBaTn
1€ 3aBJIaHHs, MOTPIOHO po3poduTH (PYHKIIIO, IKa BU3HAYAE HEOOXITHICTh BITHECEHHS JIOTHUCY 10
MIEBHOI KaTeropii, HaIpUKIaJ, 3a JTOMOMOIOI0 BU3HAYCHHS CIIIB, SIKi MICTSATBHCS Y 3arOJIOBKY YU
3MicTi. 3aBmaHHs Kiacugikamii MoXke po3risaTHcs gK mpobiema oOpoOku i€l QyHKuii B
3QJIGKHOCTI Bl TNpUKIAAIB HaB4yaHHA. Taky ¢yHKmito HepopMaabHO  HA3HBAIOTh
KIacu(}ikamiifHO MOACIIIIO.

Jlane nochipKeHHST Ma€ Ha METI BUCBITJIWTH BIUIMB KWMOBIPHICHHX aJTOPUTMIB Y TIOJI
PEKOMEHJALIHHUX CHUCTEM Ta JaTH 3arajbHUN OIJISA] KIIOYOBUX METOMIB, sIKI OylM YCHIIIHO
3aCTOCOBaHI.

20. PO3POBKA MATEMATUYHOI MOJEJII IHTEJIEKTYAJILHOI'O AHAJII3Y KOH-
TEHTY HOBUH

K.-M.H., o1 ['aBpunenko O.B., HTYY «KIII im. Iropst Cikopcbkoro», Kuis

Hananust mepcoHanbHHUX peKOMEHZamid, ToOTo mpoOiemMa HaJaHHS MarTepiaiiB sKi
BiJITIOBIJIAIOTh IHTEPECAM KOPUCTYBaya, € BAXKJIMBHM ITUTAHHSIM B YMOBaxX CTPIMKOTO PO3BUTKY
iHpOpMaLifHUX TEXHOJIOTIH Ta eNeKTPOHHHMX 3aco0iB MacoBoi iH(opmamii. OCKUIBKH IIOIHS
(GhOpMYIOTECS MUJIBOHU CUMBOJIIB KOHTEHTY, TO JIIOJWHA HE Mae (Pi3UYHOI MOXKIMBOCTI AJisi 00-
pobOku Bciei iH(popmamnii. Came dYepe3 BIICYTHICTH METOJIB HAJaHHS IEPCOHATBHUX
pEeKOMeHallild, BTpayaeTbCsa I[IHHUM dYac Ha MOIIYK iHQoOpMaIii, a TakoX OOMEXKYITHCS
MOJKJIMBOCTI B OTPUMaHHI JOCTaTHBOTO 00cATY sikicHOi iH(opmarii. s BupimmeHHs wiel npo-
OJiemMH 1 IOcTa€e 3aBJlaHHsI HA/IaHHS TIEPCOHAIIBHUX PEKOMEH TaITii.

Po3poOka pekoMeHIAIIHHNX CUCTEM € OaraTonpodiIbHUM 3yCHUIUIAM, SIKE BKIFOUYAE B ceOe
EKCIEePTIB 3 Pi3HUX O0JIACTEH, BKIIOYAOUN IHTEJICKTYaIbHUI aHali3 JaHuX, SKUH € MOTY)KHUM
M1IX0A0M Ui (POpMYBaHHSI pEKOMEHaIliil.

21. TIIAXIT 1O PO3B’SI3AHHS 3AAUYI KIIACUDIKAIIL OCIE HA OCHOBI JIA-
HUX, OTPUMAHUX 3 COLIAJIbBHUX MEPEX

K.p.-m.H., goueHt [laBpunenko O.B., Kaxepcpkuit O.I, HTYY «KII im. Irops
Cikopcbkoro», Kuis

B nomnoBiai po3rasgaroThest MOKIMBUHN MIIX1A JUIsl peatizallli KOMIIOHEHTIB CUCTEMH, sKa
Ha OCHOBI JJaHMX, OTPUMAHUX 13 COLIaJIbHUX MepexX, BUKOHYBaia 0 kiacugikaiiro ocib Ha Hame-
pen 3a3HadeHi kjacu. Ui JocArHeHHS 1i€i MeTH Oyiau BHUKOPHUCTaHI METOAM KOMII'FOTEPHOIO
30py Ta MAlIMHHOTO HaBYaHHS.

[TocraBneHoo B JaHOMY JOCHIPKEHHI 3aJadyelo € po3poOka miaxoay [uis Kiacugikarii
KOPUCTYBaYiB COILIAJIbHOI MEPEXi B YMOBAaX HEMOKIMBOCTI BUKOPUCTaHHS METO/IB HaBYAHHS 3
BUHTEJIEM PE3YJbTyr04oro kinacudikaropa. Cepes BUMOT MOXHA BHAUIUTU: B SIKOCTI BX1JHOTO
napameTpy i poOOTH NMpUMMaTH JIaHl PO Bxke KJIacH(iKOBAHUX KOPUCTYBadiB, BpaXOBYBAaTH
3B’SI3KU 3 IHIIUMHM KOPUCTYBayaMH 1 pe3ysbTaT iX kiacudikauii nmpu kiacugikaiii moToYHOro
KOpUCTYBaya, 3[JaTHICTh OHOBJIIOBATH PpE3yJIbTaTH MUHYIMX Kiacu(ikalif Hpu OTpUMaHHI
pe3ynbTaTiB  Kiacu@ikaiii HOBUX KOPUCTYBayiB, BHUKOHYBaTH paHXyBaHHS 3B S3KiB
KJIacU(PIKOBAaHMX KOPUCTYBAa4iB 3 METOI MPHUIIBU/IIECHHS IOMIYKY HOBHMX IOTEHLIHHUX
KOPHCTYBaYiB, 1110 MOXKYTb OyTH KJIacH(PiKOBaHUMHU.
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PesynpTaTi qOCHIKEHHS MOKHA BUKOPUCTOBYBATHU ISl ieHTUdIKAIT 0ci0, 0 MpuiManu
y4acTh B KOH(IIKTI Ha cXoil YKpaiHM 3a JOMOMOTOI0 JIaHMX, OTPUMaHHX 3 MPOQiTiB
KOPHCTYBAaYiB COIIaIbHUX MEPEX.

22. AIAIITUBHUI ®UIBTP-TIPEJIUKATOP I3 ACTATHUYHICTIO 3AJIAHOI'O TTOPSJIKY
K.T.H., ipo(. CamconoB B.B., HYXT, Kuis,
I.T.H., ipod. CimpBectpoB A.M., bopsik b.P., HTYY «KIII im. Irops Cikopcbkoroy, Kuis
IlepenOayaeThes, O CHIHAJI BU3HAYAEThCA K cyMa kopucHoro curHany X(C)* i saBamu
C(O). Anpiopi simomo, mo x(C)* 6impm HusbkouacToTHa (yHKUisA, aHix 3aBaga (),
CTAaTUYHI XapaKTEPUCTUKH SKUX HE CTAIllOHapHI 1 HE BiIOMi. Y SKOCTI (DUIBTPYHOYOi OJMHMII
B35TO IHEPLIAHUI LIBTP EKCIIOHEHUIANBHOTO 3ITaKYBaHHs bpayHa:
AX = AAX + AX"BAX , (1)
3riampkene nependavyeHe 3HadeHHs curHany X(t +T) BU3HAYae€ThCs HA OCHOBI PO3KIIAIY
%(t) B pan Teitnopa. [Iiist BifCHiAKOBYBaHHS KOPUCHOI CKIIaqoBoi curHainy X(t) 6e3 ycraieHoi
MOXUOKH, SK MOJIHOMa N-HOTO CTENEHI0 3aCTOCOBAaHO IMPHHIIUMI HOHIYCHOT'O BKIFOYEHHs N+1
¢binpTpyrounx onuHUIk (1) (pucyHok 1).

; 17 1 £ ¥
oD T P O Ly P

> p=3

yit/

Puc.1. HoniycHuii pUHIATT HAPOITYBaHHS CTPYKTYpH (iabTpa

Honasauns Ej(t) o )?(t) JIO3BOJISIE TTO30YTHUCS TOXUOKH B JIIHIWHIN CKIIanoBii psaay Teitno-

pa, nomaBaHHS Ep(t) mo X(t)+E () mos6aBiste moxubKy y Apyriii ckimamoBii 1 Tak Jaii.
JudepeHtiiHniA anTOpUTM ajaanTailii KoedillieHTa 3MJIaJDKYBAHHSA B 3aJIEKHOCTI BiJ 3MIHU
IIYMIB peali3yeThCs IMIJIIXOM BUKOPUCTAHHS JIBOX 1 TPhOX KOHTYPIB (pistbTpartii.

23. 3HWKEHHA PU3SUKIB BHKOHAHHA IT-IIPOEKTIB 3A PAXVYHOK
PO3IIOAUTY MK YYACHUKAMU

I'magka M.B., HYXT, Kuis

Bukonanss IT mpoexTiB CympoOBOIKYETHCS pU3NKAMHU 3 1X BUKOHAHHS: BIAXWJICHHS BiX
OroKeTy, TEPMIHIB pearizailii, 3MiHa 3a1a4 Ta pyHKioHaTy. OCHOBHUMH BUKOHABISIMHU TIPOEK-
Ty SIBJISIIOTH YYaCHUKH, IO PEai3ylOTh YCIO CYKYNHICTh poOIT BiJl MpoLecy IHiIiam3alii a0
3/1a4i Ta CyIpoBOIY MPOeKTy. ToMy caMe yJacHUKH MPOEKTY, € KIIFOUOBUM (PaKTOPOM peasizarii
MIPOEKTY Yy BIAIOBIAHOCTI 10 CPOPMOBAHOTIO IUIAHY.

KepyBaHHs pu3ukaMy 3[1HCHIOETBCS Ha YCIX eTamax KMTTEBOIO LUKIY MPOEKTY 3 JOMO-
MOT'0I0 MOHITOPHHTY 1 BHECEHHSI KOPEKTHUB Y IUIaH peaiizalii. BianoBiaabHICTh 3a pealizallito
MIPOEKTY Hece MPOEKTHUN MEHEIKep, caMme BijJ Horo kBamidikailii Ta MpaBUIFHOCTI PO3MOILTY
3a/lad MK BUKOHABIISIMM 3QJIEKHUTh PE3YJIbTaTUBHICTh MPOEKTY B IuioMy. JlJis MpaBHIIBHOCTI
NpU3HAYCHHS BUKOHABLIB Ha TNPOEKT — MPOSKTHUH MEHEKEp TMOCTIHHO TOBUHEH
BIJICJTIIKOBYBATH KBaJi(iKallito Ta KOMIIETEHI[IIO yCIX YYAaCHHUKIB MPOEKTHOT KOMaH IH.

[Ipn cTBOpeHHI TUIaHYy MPOEKTYy Ta PO3MOJLUT pecypciB, HEOOXiTHO BpaxOBYBATH
Herepe0adyBaHi pU3MKU Ta TUIAHYBATH PE3ePBHU TPYIOBHX PECYPCIB, IO JO3BOJIUTH KOMIICHCY-
BaTH 3001 y BukoHaHHi IT-mpoekty. KoxkeH pe3epB mae OyTH 3amjiaHOBaHHM 3 BpaxyBaHHSIM
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BUTpaT HAa YTPUMAaHHS, Ta BTPAT, [0 HACTAHYTh y BUMAJAKY BiIXWICHHS CHOPMOBAHOTO ILIAHY.
Jlst KoMmaHii, Mo BeIyTh NEKUTbKa MPOEKTIB 3 aBTOMATHU3aIlli HEOOX1THO CTBOPUTH CTPYKTYPY
pe3epBy, BUSHAUNTH MPIOPUTETHOCTI Ta BAKIUBOCTI POJIeH YIACHHUKIB y KOKHOMY 3 TIPOEKTIB.
J171s1 3HMDKEHHS PU3HKIB MTOTPIOHO MTPOBECTH MOIEPEIKYI0Ul 3aX0IH:
- BuzHauntu HaOiIbII BaXKIIMBI pU3HKH (Yac, pecypcH, (piHaHCYyBaHHS) Ta KBalli(hiKyBaTH
IIJIaH y BIATMIOBIIHOCTI 10 0OpaHOi cTpaTerii.
- BuszHnavaetbcs cyma BUTpaT Ha MOTIEPEKEHHST PU3UKY Ta BTPATH BiJl HACTAHHS PU3HKY.
- BuzHavaeTbcsi piOpUTETHICTh 3a1a4d Ta (GYHKIIA, SKI BKJIIOYEHI B Ipolec peajizarlii
MIPOCKTY.
- [IpuiiMaroThCsl pIilICHHST TI0 TIONEPE/PKEHHIO 3PHUBIB MPOEKTY, Yepe3 BHXIJ y4acHUKA 3
MIPOCKTY.
KoxeH 3 pu3uKiB BU3HAYAETHCS SIK SIKICHUN TaK 1 KUIbKICHHA, KOJIM BUKOHAHHS 3aJIEKHUTh
BiJl CKJIQJHOCTI peaji3oBaHoi (QyHKIIi 1/a00 KUIBKOCTI YYacCHHKIB, IO PEaNi3yloTh KOHKPETHY
3ajauy.

24. PO3POBKA IHOOPMALIMHOT CUCTEMHU J1J151 ®OPMYBAHHS PELIETITYP TA
HIATPUMKU SAKICTI MOPO3MBA TA 3AMOPOXEHUX JIECEPTIB

K.T.H., nou1. I'pubkos C.B., bpeyc H.M., HYXT, Kuis

CydJacHul pUHOK Xap4yoOBUX IHTPEMIE€HTIB Ta JOOABOK HACHYCHUH PI3HUMU BITUYM3HSIHUMH Ta
3apyOKHUMHU BUPOOaMH, 1110 TIO PI3HOMY MOXYTh BIUIMBATH HA XapuoBY LIHHICTb i OpraHoJien-
TUYHI TIOKa3HUKH TOTOBOTO Mponaykry. Ilepen BUpoOHMKaMM XapyoBOi MPOIYKIi JyKe 4acTo
BUHUKA€E 3aJlauya 3MiHU pELENTypd BUTIOTOBJIEHHS KIHIIEBOI'O NMPOJYKTY 3a PaXyHOK BBEICHHS
HOBOT'O YM 3aMiHH iCHYIOUOTO iHrpenienTa. [Iporec MoienoBaHHS pelenTyp XapuoBUX MPOIYK-
TIB € JIy’Ke CKJIaJHUM Ta (iHAHCOBO 3aTPaTHUM, a/K€ BUMArae JOCHTh 0araro J1abopaTopHUX
BUIIPOOYBaHb JUISI IEPEBIPKH HA SKICTh KiHIEBOTO MPOAYKTY. OIHUM 3 HAHCKIAJHIIINX POTYK-
TiB XapuyBaHHS € MOPO3UBO Ta 3aMOPOXKEHI JECEPTH.

B po6ori 3amponoHoBaHo Ta anpoOOBaHO CTBOPEHY iHPOpPMAIIHY CUCTEMY, sKa MOXKe 0y-
TH 3aCTOCOBaHa y BUPOOHMUYUX yMOBaX AJIS PO3PaXyHKY pPeLenTyp 1 yINpaBiliHHS SKICTIO MOpPO-
3WBa Pi3HOI JKUPHOCTI Ta 3aMOPOKECHUX AecepTiB. OCHOBHOIO 331a4€I0 € BU3HAYCHHS ONTHMAJIb-
HUX CIIBBIIHOIIEHb MK MAaTAKOK PI3HOIO CTYNEHIO OLYKPIOBaHHA. B OCHOBI CTBOpeHOT cucre-
MU TIOKJIaJIeHa MaTeMaTHYHA MOJIENb MPOIIECY KOPUTYBaHHS KPIOCKOIIIYHOT TEMIIEPaTypu MOPO-
3MBa Ta 3aMOPOXKEHMX jAecepTiB. [Ipn MaTeMaTHYHOMY OIKUCI JAHOTO MPOLIECY HE MAE MOXKIIMBO-
CT1 3HANTH TOYHUN (YHKIIOHAJIHHUH 3B'A30K MK 3MIHHUMH, CIHUPAIOUUCh Ha QPyHIaMEHTaIbHI
3aKOHU 30€pe’KeHHsI pEUOBHHM Ta €HEprii, 3aKOHU XIMIYHOI KIHEeTHKH, Touo. ToMmy Oyno Bupi-
IIIEHO Ha OCHOBI €KCIIEPUMEHTAJIbHUX JAHUX LIYKaTH eMITPUYHY 3aJIeKHICTh, IKa (OpMaIbHO
BiJloOpakana BIUTMB BXiIHUX 3MIHHUX X1 Ta X2 Ha BUXIAHI BUXiaHI Y. Mojeni noOyaoBaHi nuis-
XOM HaHECEHHS eKCTIEPUMEHTAIbHUX OJICp)KaHUX 3HAaYeHb X1, X2 Ta Y, Ha 3D rpadik Ta 3a xapa-
KT€POM OTPUMAHOI 3aJIeKHOCTI 0OpaHO ampoKCUMYIOYYy (YHKIIIFO, 110 HaHOUIBII BiANOBiAAE
nanoMy 3D rpadiky y BUIIISIII JBOBUMIPHOTO MOJIIHOMY JIPYTOrO CTENEHIO 1 Ma€ BUTJISIA:

Y. =b,XX, +b,,%, " +b,x, +b,,%° +b,x +b,
ne X1—IIK, xo — T®C, b — BexTop mapameTpis, Y,— KpIOCKOIIYHA TeMIIepaTypa.

Iarepoeiic 1HpopMmaniiiHoi cucteMu g GOpMYBaHHS PELENTyp Ta MIATPUMKH SKOCTI MO-
pO3MBa Ta 3aMOPOKEHHMX MPOAYKTIB peanizoBaHo 3 BukopucTaHHsM moBu Visual Basic 6.0 ta
6i6moTexn SOLVER 3.5 anst 3HaX0KEHHS ONTUMAIIBHUX 3HAYEHBb (QYHKITIH.

CrBopena iHdopmarliiiHa cuctema 3abe3neuye MiATPUMKY HPU PO3PAXyHKY ONTHUMAIBHHUX
CHIBBIJHOIIEHh MK MATOK PI3HOTO CTYMEHIO OIyKPIOBAHHS Ta J03BOJISIE TIPEICTABUTH PE3yJib-
TaTH y TEKCTOBOMY Ta IrpadiyHOMY BUTJISIL.

25. BUKOPUCTAHHS IHCTPYMEHTY SAS JUJISA AHAJII3Y JAHUX 3BEPEXXEHUX
B XMAPI

27



Mpo6nemu iHcbopmaTM3auii : ABaHagUATa MibKHapOAHA HAaYKOBO-TEXHIYHA KOHGEepeHLUis

K.T.H., no1l. ' pubkos C.B., banamesa A.M., HYXT, Kuis

Ha croroani akTyanpHOO 3a/1a4eto HaaiiHOTO 30epiranHs iH(opMarllii Ta MBUIKOTO aHaJI3Y
JAHUX € CXOBUILE JIAaHHX, SKE BI3yaJbHO 3pyyHE y KOPUCTYBaHHI. BibmIicTh KoMmaHiii nepeHo-
CSATh CBOI 0a3M JaHUX Ta CXOBHINA Y XMapH, 1110 MOTpedye MOIIYKY Ta 0OpaHHs HaIIHHOTO Mpo-
IPaMHOTO MPOJYKTY JJIsl aHali3y AaHuX. B poOOTI BUKOPHCTOBYBAIMCH HACTYIHI 1HCTPYMEHTH
SAS Cloud Analytics: pimrenHs Ha 6a3i TexHosorii mrydnoro iHTenekry (II); mornubiena ana-
mituka (Advanced Analytics); 6i3Hec-anamituka (Business Intelligence); kiieHTCbKa aHAITHKA
(Customer Intelligence); ynpasninas nanumu (Data Management); yripasiinas pusukamu (Risk
Management); 3ano6iranss maxpaicTy i 3axuct indopmarii (Fraud & Security Intelligence).

OO6panHs poaykTiB SAS moJisrae y ToMmy, 1110 BOHM 3a0€3MeUyI0Th MOTYXHICTh Ta CBOOOTY
1HHOBAIII}l, KEpyBaHHS PU3MKAMHU Ta KEPOBAHICTh y XMapi, 30CEpeAUTUCS HA peaizamii KIo4o-
BUX OI3HEC-1HILIaTHB.

B pesynbTari BUKOpHUCTaHHA TeXHOJOTIT SAS Oylo BHUSBIEHO YHIKAJIBHUI TIOpUIHUHA ITi/-
X171, 10 TIOEHYE 3aCTOCYBAHHSI MPABWJI, BUSBICHHS aHOMAaJIiH, IHTEJIEKTyaIbHI MOJIEII 1 aHai-
THUKY Ha OCHOBI COIIIaJIbHUX MEPEXk, 3 OLIBII BUCOKOIO TOYHICTIO i BUCOKOIO MPOJYKTHBHICTIO
nepeadavaTi KMOBIPHICTD IIAXPAKCTBA.

SAS nmomomormna: yHUKHYTH BTpaT, 3aXHUCTUTH pENyTaIlito OpeH 1y, BIOpPATHCS 31 3pOCTaro-
YUMH 3arpo3aMH 1 Mpu I[bOMY 3HU3UTHU BUTpaTH Ha 3alesnedyeHHs Oesmeku. KopnopaTuBHUit
MIIX1 IO YOpaBIiHHSA JaHUMH 1 X 300py 103BOJIsie HA 0a3i €quHOI MIaTGOPMHU 3BOIUTH JIaHi,
10 HAAXOMSTH 3 YCIX HaMpsIMKIB Oi3HeCy, opraHizaliiHUM MigPO3/iiIaM 1 perioHax.

26. CETMEHTALIS 3A COEPOIO JISJIbBHOCTI YKPATHCHhKUX KOMITAHIM SIKI
BITPOBA/DKVYIOTH BITPIKC24

K.T.H., noi1. 'pudkos C.B., [Tynuk T., HYXT, Kuis

3a cratuctukoro «State of inbound» Ha 2017 pik 44% kommaHiii MPOIOBKYIOTh BECTH JAaHHI
npo kiienta B Excel Tabmuisx. SIk mokasano crocTepexeHHs, B YKpaiHi OifpIIe MOJOBUHU
KOMIIaH1i BeJie ICTOPil0 KOMYHIKAIIK 3 KIIEHTOM Yy Tabnuisx, 6au3pko 10 % B odicHux mporpa-
Max i 3 % B manepoBoMy ¢opmari, He BukoprucTtoBytourn CRM-cucremy, Ta BiMOBIIHO OKpEMO
BUKOPHUCTOBYIOUH BC1 KaHAIIU 3B’ A3KY.

B npomy pormi KiTBKICTh KOMITaHis, SIKi BIPOBAKYIOTh B CBOIO poboTy CRM-cucremy 3Ha-
YHO 3pOCTaE, aJKe: MEHEePKEPH HE BUKOHYIOTh BYACHHUM KOHTAKT 3 KIIIEHTOM; HE B1JIOMO Ha SIKiii
cTajlii 3HaXOAUTHCS Yrojia; BTpadyaloThCs KIIEHTH; BTPAYA€ETHCS 1CTOPIS KOMYHIKAIIIT 3 KI1EHTOM;
HEMOXJIMBO MTPOrHO3YBATH HAJIXOPKEHHsI KOLITIB BiJl YTO/1; Hee(eKTUBHA pOOOTa.

B Vkpaini HaitOubm nonysspai Taki CRM-cucremu: bitpikc24, Terrasoft, Amocrm, Me-
roma, Salesforce, Zoho, OneBox. Mox#na criporaosyaru, 1mo y 2019 pori B Ykpaini 0113bK0
12% xommnaniit OynyTts BukopuctoByBath CRM-cucremu. HaiiOinbim nomynsipHUMU BOHU OY-
IyTh B c(hepax OCBITH, arpapHiii Ta OyIiBHULTBA, TOMY L0 B IIUX c(epax iie KOHKypeHTHa 6o-
poTb0a 3a KIIl€HTA.

Buxopuctanass CRM-cuctem € HeBiJl’€MHOIO BHMOTOIO pealliii cydacHOro Oi3Hecy, KOJIH
e 6opoTeba 3a koxkHOro kiieHta. CRM no3Bonsie Ounbiie Hixk Ha 30% 30UTBLIIMTH KUTBKICTh
poAaXxiB 0€3 PO3MIMPEHHS ITATy Ta 30UIBIIUTH JOAIBHICTD KIIIEHTIB, 110, B CBOIO Uepry, Mpu3-
BOJMTH JI0 3pOCTaHHs O13HECy Ta NpUOYTKiB.

27. BUKOPUCTAHHS IHTEJIEKTY AJIBHOI'O AHAJII3Y JAHUX JUJIA TVIAHY-
BAHHS BUT'OTOBJIEHHS I[TPOIYKIIII HA TOB «CJIOBOXXAHCHEKU BEKOH»

K.T.H., noir. 'pudkos C.B., ®ypra O., HYXT, Kuis

CnabkuM MiclieM TiAMPUEMCTBA € HepalliOHATbHE BU3HAYCHHS MPOIYKII ISl CKIIAJAaHHS
IJIaHy BUTOTOBJIEHHS TOBApiB, II0 B CBOIO Yepry moripurye (GpiHaHCOBUN CTaH MiJMPHEMCTBA,
3HWKEHHSI €()EeKTUBHOCTI BUPOOHUYOTO MOTEHIlIaly, HecTaya TOBapiB, LI0 MAlOTh MOMUT Ceper
CTOXHBAYiB, 00 HAIUTMIIIOK MEHIII MOy PU30BaHOl MPOAYKIlii. B yMOBaX akTHBHOT KOHKYpEH-
1ii 1 CKJIQJAHOTO 30BHIIIHBOTO CepeOBUIIA €(EeKTUBHE YNPABIIHHS MiANPUEMCTBOM MOKIINBE
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TUIBKH 3 BUKOPUCTAHHSAM CYYacHUX 1H(OpMAIIIHUX CHCTEM Ta TEXHOJIOTIH, 110 BUKOPUCTOBY-
I0Th IHTEJIEKTYyaJIbHOMY aHaJTi31 JaHUX.

Ha TOB «CnoGoxaHCbKHiI OEKOH» BHUKOPUCTaHO KoHIenuii cxouma nganux, OLAP-
TexHouorii ta meroais Data Mining mis BugoOyTKy AaHuX 3 0a3u JaHHX Ta iHIIUX iH(OpMaIriii-
HUX JDKEpes MiJIpUEMCTBA IS MiJArOTOBKH Ha iX OCHOBI YNPAaBIIHCHKHMX PIIICHb 11010 BH3HA-
YCHHSI aCOPTHUMEHTY Ta IUIAaHYBaHHS BUTOTOBJICHHS OOCATIB M’SICHOI MpoAaykiii. Po3poGieno
iHpOpMaLiliHy TEXHOJIOTII0 KOPUTYBaHHS CTPYKTYPH aCOPTUMEHTY nponykiii. [IpoananizoBano
PU3HKH, SKI BHHHKAIOTh MPU MPOTHO3YyBaHHI 00cATiB BHUroTOBICHHS. Bukopucranus OLAP-
TexHoJorii Ta MeroaiB Data Mining ans ananisy acopTUMEHTY MPOAYKIIT 1aI0 TIOMITHI Pe3yiib-
TaTU LIOJI0 IUIAHYBaHHS OOCATIB BUTOTOBIJICHHS BIANOBITHOTO TOBapy 0a3ylouuch Ha IOIMMUTI
CMOXMBayiB. BIpOBa/KeHHS aNrOPUTMIB ONEPATUBHOIO YMPABIIHHA BHPOOHUYHM IPOIECOM
OIITUMI3yBaJI0O BUTOTOBJIICHHSI M SICHOI MIPOAYKIIil 0e3 HaJIUIIKY Ta HecTad. BukopucranHs jaa-
HUX METOJIB Ta KOHICMINA TOKpanye BHUPOOHWYMA TOTEHIAad WIAMPUEMCTB 3aBISKU
BHPIIICHHIO HU3KHU MPOOJIEM Ta JOCITHEHb I, TAaKUX K, HEpaI[lOHAJIbHE TUIaHYBaHHS BUPOO-
HUIITBA Ta MaKCUMi3allisi MPUOYTKY BiAMOBIIHO.

28. CTBOPEHHS IHOOPMAILIIMHOI CUCTEMHU MIATPUMKHM YIIPABJIIHHS BU-
POBHUILITBOM MAKAPOHHUX BUPOBIB

K.T.H., noi1. ' pudkos C.B., OnsmeBcbka M., HYXT, Kuis

[TomymnsipHicTh MaKapOHHUX BHPOOIB Ha MOJUIIX Mara3uHiB cepell CIOXKHBadiB HAIMpPsIMY
3aJISKUTH BiJl pillIeHb, SKI TPUAMAIOTh KEPIBHUKH MiAPHEMCTBA Xap4OBOi IPOMHCIOBOCTI 3a/1-
IS MiABUIIEHHS e(eKTUBHOCTI BUpoOHUIITBA. [linTprMKa KOHKYPEHTOCTIPOMOKHOCTI MiAMPUEM-
CTBa 3 BUTOTOBJICHHSI MAaKapOHHUX BUPOOIB Ha Cy4aCHOMY PUHKY Xap4OBUX BHPOOHUIITB € Haii-
BYKJIMBIIIOIO CKJIAJI0BOIO HOro (PyHKIIIOHYBaHHS Ta MPOIBITAHHS.

[TnanyBaHHS BUpOOHUYOTO MPOIECY HA MAaKapOHHOMY IiAMPHEMCTBI MOKJIMBE JIUIIE TICIS
JETabHOTO aHaJI3y JISIBHOCTI BUPOOHUIITBA, a TAKOXK CTATHCTUYHOI iH(opmalii rmpo peamiza-
1ii roroBoi mpoxaykiii. L{boro MokHa OCATTH 3aBISKA BUKOPUCTAHHIO MOAM(IKOBAHWUX HEH-
POHHUX Mepex. B maHomy BHUManKy, CIMparO4YMch Ha BHUXIAHI JaHi oo 30yTy Ta peanizaril
TOTOBOI MPOJYKIIii, a TAKOX HAa HEOOXiTHWHA Kypc (YHKIIOHYBAaHHS ITiIIPUEMCTBA, (axiBelb
CIPOMO>KHUN 00paxyBaTH €KOHOMIYHO HAMOLIbII BUTPALIHUHN AJISl MIANPUEMCTBA KYpC PO3BUT-
Ky. el nuisix Oyne cnupaTich Ha BU3HAuUEHY paHille (axiBLeM iepapxito Lijied MiJIpueMCTBa,
Ta BpPaxOBYBAaTH yCl HIOAHCH BUPOOHUYOTO MPOIIECY.

EdexTruBHICTh BUKOpPHCTAHHS MOJM(IKOBAHUX HEWPOHHUX MEPEX Ul IUIaHyBaHHS BUPOO-
HUYOTO TPOLECY 3 BUTOTOBJIEHHS MaKapOHHUX BHUPOOIB € BUIPABIAHOIO, OCKILIBKH BOHO 3[iiic-
HIOETHCSL HA OCHOBI BXK€ BIZJOMUX MOTPEO CIIOKHUBAYIB y BIAMOBIIHIA MPOAYKIIT Ta BUPOOHUUHMX
NOTY>KHOCTEH MiIpUEMCTBA.

29. BIIPOBA/DKEHHS HIT B HABYAJIBHMU TIIPOLIEC SK IJIAX 1O
ABTOMATU3AILIl CHCTEMU OCBITU

[Torones S.1O., Ilepesicna-XMenbHULBKUN JIepKaBHUI MearoriyHuid yHiBepcuter im. ['puropis
CkoBopoau

CrpiMKHi po3BUTOK 1H(MOPMALIHHUX TEXHOJIOT1H CTBOPUB MOTYXKHUN PEBOIOLIMHUI BIUIUB
Ha Cy4acCHMH CYCHIUJIbHUMN 1 EKOHOMIYHMNA PO3BUTOK. 3aB/IIKH YOMY CBIT BCTYNUB B €moOXy ¢op-
MYBaHHSI HOBOTO 1H(OpMaILiiHOT0 MpOoCTOpy, KUl OyayeThcst Ha 6a3i KOMIT IOTepU3alii Ta Me-
peXeBHX TelekoMyHikalii. PiBeHs 1H(popMaTu3alii npoieciB ynpapiaiHHS 11e 00'€KTUBHE SIBUILE
Cy4acHOi MIMCHOCTI, IO CYNPOBOKYEThCSA HAPOCTAaHHSIM OOCATIB COI[IAIbHO 3HAYUMOT
iH(popMallii, sIKa BUKOPHUCTOBYETHCS B CHUCTEMax YIPaBIIHHS 3 METOIO pallioHai3amii ix
nisutbHOCTI. PiBeHb iH(OpMaTH3alii OpoleciB YIPaBIiHHS CTaB OAHUM 3 HAWOLIBIN Ba)KIIMBHUX
MMOKa3HUKIB COL1aTbHO-€KOHOMIUHOTO mnporpecy. OcobauBoi BaKJIMBOCTI BiH HaOyB y cdepi
OCBITH.
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[IpiopuTeToM nep>KaBHOI OCBITHBOI MOJITHKHU € - iH(pOpMaTH3allisl HaBYAJIBHUX 3aKJIaJiB.
OnHUM 13 OCHOBHHMX HaIpsIMIB Cy4acHOI JIep)KaBHOI MOJIITUKU B YKpaiHi B Tary3i OCBITH € BJIO-
CKOHAJICHHSI 1H(QPACTPYKTYpH 1H(OPMAIIITHOTO OCBITHBOIO MPOCTOpPY. BaXimBoro CKi1agoBOIO
BrpoBapkeHHs HIT B HaBuanbHUX 3akianax € iHGopmaTrusalis HaBYaJIbHOTO MPOIECY — CTBO-
PEHHS, BIPOBAKCHHS Ta PO3BUTOK KOMII'IOTEPHO-OPIEHTOBAHOTO OCBITHBOTO CEPEAOBHUINA Ha
OCHOB1 1H(GOpPMAIITHUX CHUCTEM, MEPEeX, pecypciB 1 TexHonorid. ['omoBHOI ii MeTow €
miAroToBKa (haxiBIlst 0 KUTTS 1 JISUTBHOCTI B YMOBaxX iH(GOPMaLiiHOTO CyCHiIbCTBA, KOMIUIEKC-
Ha nepeOyI0Ba NeAarorivHoro MpoIecy, MiJIBUIICHHS HOT0 SIKOCTI Ta €)eKTUBHOCTI.

MoskHa BHOKPEMHUTH JEKiJIbka OCHOBHUX HampsimiB Bukopuctanas HIT B HaBuampHOMY
MpoLeci 11e: aBTOMAaTU3allil HaBYaJIbHOTO MPOIECY, KOHTPOJIb 3HaHb, OOpPOOJIEHHS pe3yJIbTaTiB
BUMIpIiB €KCIIEPUMEHTAIBHUX JOCITIKEHb, HAOYHE MPECTABICHHSI OCHOBHUX 3aKOHOMIPHOCTEHH,
3B'I3Ky TEOPETHYHHMX IOJIOKEHBb 13 MpakTuKor Tomo. 3actocyBanHs HIT y nHaB4aiabHOMY
MIPOIIEeCi HE JIUIIE CYTTEBO BIIMBAE HA XapaKTep IMi3HABAIBHOI AISUTBHOCTI YYHIB ayie i MO3UTHB-
HO BIUIMBA€E Ha BiJNPAIFOBAHHS HABUYOK 1 BMiHb, HEOOXITHUX JIs TpodeciitHOT MiArOTOBKU Ta
TiSUTBHOCTI SIK YYHIB Tak 1 BukiIagadiB. Takox BopoBamkenHs HIT cympoBomkyeTbes
30UIBIIIEHHSM 00CSTIB CAMOCTIHHOT pOOOTH CTYACHTIB, 10 MOTPeOy€e MOCTIHHOT MIATPUMKHA HAB-
YaJbHOTO TpoLecy 3 OOKy BUKJIaIaviB Ta HAAA€ IM IHCTPYMEHTH Ui SIKICHOI 3MiHM METOIB Ta
dbopm opranizarii po6oTH, OLTbIIOI €()EeKTUBHOCTI HAaBYAJIBHOI ISUIBHOCTI Ta ajamnTarii 110
30BHIIHIX BIUIMBIB T4 YAHHUKIB 10 TIOCTIHHO 3MIHIOIOThHCS.

Takum uymHoM, HIT — me moTyxHuii cTuMyl, SIKUW JO3BOJIS€ PO3BUBATH ITi3HABAIBHY
aKTUBHICTh YYHIB, IIOKPAIy€ SKICTb 3HAHb, CIIPHSIE PO3BUTKY HABUYOK CAMOCTIHHOTO OTPHMAaH-
HS 3HaHb.

30.KATICYJIbHI MEPEXI (CN) K AJIbTEPHATUBA TPAJUILIIMHUM HEWPOH-
HUM MEPEXAM (CNN)

1.¢.-M.H., ipod. ["aBpunierko B.B., k.¢p-m.H. ['ankin O.A., Pynoman H.B., HTY, Kuis

B nonoBini HaBeneHO TMOPIBHSIHHS BJIACTUBOCTEH BIIHOCHO HOBOT'O THITY TJIMOOKUX HEH-
poHHuX Mepex — KancynpHux Mepexxk CN (Capsule Networks) 3 Tunom rinGoKux HEHPOHHUX
mepexxk CNN (convolutional neural network), sixkuit craB Bxe kinacuunum. xeddpi Xinton
(2017 p.) 3anpornoHyBaB Iieii HOBUH MiAXia 10 TPATUIIMHUX HEHPOHHUX MEPEK 1 Ha3BaB Kall-
CYTBHUMH MEpEKaMHU.

MoxHa BUIUIMTH J€AKiI CyTTEBI IepeBaru KamcyiabHMX Mepex: B po6ori CN KinbKicTh
NOMIJIOK B TOpiBHSAHHI 3 pobOortoro tpamuniiiamx CNN 3menmunace nHa 45%; nus
po3mi3HaBaHHsA 00 €KTIB 3aBJSKM HOBOMY MiJXOJy HMOTPiOHO 3Ha4HO MeHIIe JaHux. Kpim
TOro, TNpU I1JeHTH(IKALIl, HANpPHUKIAJ, PYKONHMCHUX CHUMBOJIB, a TaK0X MpH crHpobl
pO3Mi3HATH paHille BXe pO3Mi3HaHI 00 €KTH MiJ PI3HUMH KyTaMH, KarCylbHI Mepexi
CIpambOBYIOTh HE TipIle TPamuIliiHuX. Xoua CIIiJl 3ayBaXKUTH, IO HA JAHW MOMEHT BOHH Jie-
1110 MOBIJIBHIMII.

B skocTi iHCTpyMEHTaJIbHUX 3ac001B BUKOPHCTOBYBajacs OJHA 3 Cy4yaCHUX MOB Iporpa-
myBanHs Python.

31.JESIKI MOJIEJII CYMICHOI IJEHTU®IKIIII TA OIITUMI3ALIT

k.T.H. JIsmko H.I., boumap O.C., bonnmap T.I'., Jlsmko B.C., IK im. B.M. I'mymkosa HAHY,
KHY im. Tapaca llleBuenka

Jlxepenom 0araThbOX MAaTeMAaTHYHHX TEOpId Ta KOHIEMIIH € MOJAENi, M0 MICTITh
HEeBIJIOM1 MapaMeTpH, MOBEAIHKY SKUX TOCHUTh aJIEKBAaTHO OMUCYIOTh MEBHI CHCTEMHU JIIHIMHUX
piBHAHb. [loniOHI 3ama4l BUHHMKAIOTh B 06araThboX 00JIACTSAX Cy4yacHOI HAyKH 1 TEXHIKH, TaKuX,
HAMpHKIAJ, K €KOHOMiKa, MEAWIIMHA, KEPyBaHHSI KOCMIYHMMH arapataMy Ta JiTakaMu, Hepe-
nava iHgopMmarii tomo. Cepen HaBeACHUX 3aJad YacTO 3YCTPIYAIOTHCSA Taki, M0 MICTITH Y
GyHKLIAX KepyBaHHs, 30ypeHHS a00 CHOCTEpeKEHHs HEBIOMI NapamMeTpH, Haja SKHUMHU €
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HE3aJIeKHI BUIAJKOBI CIIOCTEPEKEHHS, 1 PO3B'SI30K 3HAXOJUTHCSA 3a JOMOMOTOI0 IPOLEAYp
onTuMmizamii Ta ineHTudikamii. OcoONMMBO MIKaBUM y IMX BHMAJKaX € CyMICHE pO3B'SI3yBaHHS
3aja4 ONTHUMI3alii 1 OLIHIOBaHHS HEBIJOMHUX HapamerpiB. Ha mpomy muisixy BUHUKAIOTh HOBI
MIOCTaHOBKH, TICHO MOB'A3aHi 3 TPAaHUYHUMH €KCTPEMATIbHUMHU 33ja4aMu.

HeoOxigHicTh po3poOKu crienn(piyHUX METOMAIB PO3B'SI3yBaHHS ONHCAHUX EKCTPEMallb-
HUX 33J]a4 BUKJIMKaHA THM, 110, X04a BOHH € 33/1a4aM¥ CTOXAaCTUYHOTO IPOrpaMyBaHHs, BioMi
METOAM PO3B'SA3YBaHHS 3arajbHHUX 3a/la4 CTOXAaCTHYHOTO MPOTPaMyBaHHS HE 3aBXXKIU BIAE€THCS
e(eKTUBHO /10 HUX 3aCTOCYBATH.

[Tpu cymicHOMY poO3B'sa3yBaHHI 3a7au ifeHTU(IKaLii Ta onTUMI3alil NOCTIIOBHI HAOIH-
JKEHHS JI0 PO3B'SA3KY €KCTPEeMabHOI 3a/1aul OyIyrOThCS HAa OCHOBI YCi€l BiIOMOT Ha JaHWUW MO-
MEHT 4acy iH(opMarii mpo HEBiAOMi mapaMeTpH.

32. AJITOPUTM HAJIAIUTYBAHHA MDKMEPEXEBOI'O EKPAHY CISCO ASA
5505 FIREWALL JUIA AOCTVILY B IHTEPHET
K.e.H., no11. Ckortenb M.M., KYTEII, Kuis, k.1.H, nou. byas O.I1., HTY, Kuis
[Tpu BUBYCHHI Ta MPOEKTYBaHHI KOMII' FOTepHHX Mepex Ha miardopmi Cisco Packet gac-
TO TOPKAIOTHCS PI3HUX MHTaHb HAJAIITYBaHHA MibkMepexeBoro ekpany Cisco ASA 5505 Fire-
wall (Adaptive Security Appliance), nmpusHaueHoro s 3axucty Bix IaTepHeT - 3arpo3 i
HIKiTTUBUX TporpaM. ICHyrodi pkeperna He B MOBHIM Mipi pO3KPUBAIOTH 11 MUTAHHS (HAIIPHUKIIA,
Step by Step Configure Internet Access on Cisco ASA5505,
https://www.youtube.com/watch?v=E_10ONrgNzrY).
B naHiif 1omoBil MPEeACTaBICHO arOPUTM MOJIEIIOBAHHS TOMOJIOTIT MEPEXi Ta HaJlalll-
TYBaHHS MIKMEPEKEBOTO €KpaHy, KU BKIIFOYA€ HACTYITHI CTAITH:
— BcraHoBieHHs [P - anpecu poytepy, axuil miakimouenuit 1o Firewall,;
— s Firewall B pexxumi CLI:
- BiakmoueHHsa ciy:x6u DHCP (Outside Vlan 2) ta BcTaHoBneHHst craTudHoi [P —
aapecu 203.1.1.2 3 MeTor0 mia’€AHAHHA 0 POYTEPa;
- KOH(IrypyBaHHS cepBepa Ta poyTepa;
- CTBOpPEeHHsI 00'€KTy JOKaJIbHOT Mepexi (inside) Ta BcraHOBICHHS 103BOIy NAT
(Network Address Translation);
- CTBOPEHHSI CIIUCKY JIOCTYIIY;
— yBimkHeHHs pexumy DHCP mis min’eananux By3iiB LAN (Inside Vlanl) mo Firewall
s otpuManHs [P — anpec;
— Ha poytepi B pesxxumi CLI BctanoBineHHs uist ASA KOMaHIU HaJallITYBaHHS MPOTOKO-
ay OSPF;
— 371fICHEHHs CTaTUYHOI MapLIpyTHU3allil Ha poyTepi JocTymy A0 By3niB LAN.
MoskHa peKOMEHIYBaTH JIaHWUH aJTOPHUTM JIJIsi BAKOPUCTAHHS B HABYAJIHLHOMY IPOIIEC, a
TaKO0X MOJICIIIOBaHHS MEpEX Ha CTalii MPOEKTYBaHHS.

33. METOANKN CEHTUMEHT-AHAJIM3A TEKCTA

Cyxopykosa W.I'., lemenk A.C., benopycckuii rocy1apcTBEHHBIN TEXHOJIOTHUECKH YHUBEP-
curer, MuHck, Pb

CeHTuUMeHT-aHaIU3 (aHAJIU3 TOHAIBHOCTH, aHr1. Opinion mining) MUPOKO NPUMEHSIETCS B
KOMITBIOTEPHOW JIMHIBUCTHUKE JUIS BBISIBIIEHHS B TEKCTE SMOLMOHAIBHO OKPAIIEHHOHN JEKCUKHU.
llenpto aHamM3a TOHAJIBHOCTH SIBJISETCS HAXOXJIEHHE MHEHUN B TEKCTE M OMNpPENEICHHE HX
CBOMCTB. B 3aBUCMMOCTH OT ITOCTABJIEHHOM 3aJjaul CBOWCTBaMHU MOT'YT pa3jIMYHbIMH, HAIIpUMED
aBTOp, TO €CTh JIMII0, KOTOPOMY NMPUHAIJIEKHUT MHEHHE; TEMa — TO, O YeM TOBOPUTCS BO MHEHUH;
TOHAJILHOCTb — ITO3ULIMS aBTOPA OTHOCUTEIBHO YIIOMSHYTOU TEMBI.
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CeHTUMEHT-aHaIu3 MOXKHO MPUMEHSTHh B PELEHUU 3a]a4 MOBBIIIEHNS KaueCTBa MalllUH-
HOTO MepeBo/ia, TOHMMaHUE KOMITbIOTEPOM €CTECTBEHHOTO sI3bIKa Ha ypOBHE, OJIM3KOM K Ueio-
BEYECKOMY U MPOUHUX.

Cy1iecTByeT pa3Iu4HbIe METOAUKHU MPOBEACHUSI aHaIN3a TOHATHHOCTH TEKCTA.

Hanpumep, B MeTo/1aX OCHOBaHHBIX Ha MpPaBUJIaX U CJIOBApAX TEKCT aHAIU3UPYETCS HA OC-
HOBE 3apaHee COCTABJICHHBIX TOHAJIBHBIX cioBapeil. OCHOBHAS CIIOHOCTh ATHX METOJIOB 3a-
KJIFOUYAETCS B TPYJJOEMKOCTH COCTaBJICHUS CIIOBApsL.

B Merone, o0cHOBaHHOM Ha TEOPETHKO-IPaOBBIX MOJAENSAX TEKCT M300pakaercs B BUIE
rpada Ha OCHOBE MPEATNOI0KEHHUS, YTO HEKOTOPHIE CJIOBA MMEIOT OOJIBIINI BEC MPH OLIEHKE TO-
HaJIbHOCTU TeKCTa. Pe3ynbTarom sBisieTCs OTHOLICHHE KOJUYECTBA CJIOB C TMOJOXKUTEIbHOMN
OLIEHKOW K KOJIMYECTBY CJIOB C OTPULIATEIbHOM’;

Bonbiioe pacmpocTpaHeHre MOMYyYMIM METOAbl, OCHOBAaHHBIE HAa MAIIMHHOM OOy4YEHUH.
MeToabl 3TOH TpyNIlbl MOXHO pa3feiuTh Ha JBE KaTErOpHH: 00ydeHue 0e3 yUUuTels U C y4uTe-
neM. B ocHoBe moaxona «0e3 yuuTensh JIEKUT NPEAnoI0KEHUE, YTO TEPMUHBI, KOTOpPhIE Yallle
BCTPEYAIOTCS B TEKYIIEM TEKCTE U, B TO XK€ BPEMsI, PEKE NMPUCYTCTBYIOT B HEOOJBIIOM KOJIHYE-
CTBE TEKCTOB IO BCEH KOJUICKIMU, UMEIOT HauOoibInii Bec B TekcTe. OnpenenuB UX TOHAb-
HOCTb, MO’KHO CJI€JIaTh BBIBOJ] O TOHAJILHOCTHU Bcero Tekcra. Ho yaiiie uCrosp3yroTcss METObI U3
KaTteropuu «c yaurenem». CyTblo SBISETCS TO, YTO NMEPBOHAYAIBHO MAIIMHHBIN KJIaCCU(PUKATOP
oOy4aercsi Ha 3apaHee pa3MEUYeHHBIX TEKCTaX, a 3aTeM HCIOJB3YIOTCS JJIs aHAJIM3a HOBBIX J0-
KYMEHTOB.

B npouiecce ananuza npeaMeTHON 00JIacTH BBIIEIEHBI /IBa Kiaccudukaropa: 6aileCoBCKUi

u meroxa K-6mmxkaiimux coceneil. [Ipu kaxxymeiics mpocToTe, 3TH KIacCU(PUKATOPbl BO MHOTHX
ciydasix paboTaroT Jiydnie mpouux. VX mapameTpsl JIETKO MOAJAI0TCS H3MEHEHUIO, YTO CIOC00-
CTBYET yIYULICHUIO KJIacCU(PHUKAIIH.
B mpouecce paboTel ¢ AaHHBIMU KilaccH(UKaTopaMH OBUIM BBISIBJICHBI HECKOJBKO CIIOCOOOB
yIAyUYlICHUS] KOHEUYHOW KIIACCH(UKAIMU: BRICYUTHIBAHUE «BAXKHOCTHUY CIIOB, HAIPUMEp, C TOMO-
uipto TF-IDF HoTaumu; ynaneHue He3HAUMMBbIX (HE MMEIOIIMX SYMOLIMOHAIBHON OKpacKu) CIIOB;
KOMOMHAIMSI TUHTBUCTUYECKOTO aHATN3a U CTATUCTUYECKIX METOJIOB.

34. METO1bI MOHETU3AILIMOHHBIX ITPOLIECCOB B WEB-TTPUJIOXKEHUAX

CyxopykoBa IN.I'., Payba A.A., bemopycckuii rocyaapcTBEHHBIN TEXHOJOTMYECKUN YHUBEPCH-
TeT, MuHck, Pb

PazpaboTunku co31al0T MPHIIOKEHHUS C Pa3HOM 1enblo. KoMy-To HY)XHO TOBBICHTH YpO-
BEHb JIOSUTBHOCTH ayAUTOPHUU K CBOEH KOMIAHUH, KTO-TO XOYeT MOJYyYUTh OOJbIIE KINEHTOB, a
KTO-TO IIPOCTO eJlaeT 3apadoTarth 3/1€Ch U ceiuac.

CymiecTByeT MHOXKECTBO MOJIeNIeil MOHETH3allMOHHBIX MpolieccoB. [Ipu aToM HEOOX0IUMO
YUUTBIBATh ISl KAKOW CHCTEMBI OHM OyIyT MCIONB30BaHbl. K mpumepy, MOJeNnu uisi MOHETH3a-
MU CAalTOB MOTYT OTJIMYAThCS OT AHAJIOTMYHBIX MOJENEN UIsi MOOMIIBHBIX WJIM HACTOJBHBIX
MPUIIOKEHUSAMU. MeTobl MOHETH3AIIMOHHBIX TPOLECCOB Ui Web-TIpHIo)KeHnH B OCHOBHOM
3aKJIIOUEHBI B PEKJIaMHBIX MHTErpalusix, HO TaKKe MPUCYTCTBYIOT U JAPYrue BHUIBI 3apaboTka.
MapTHEPCKHE MPOTPaMMBbl; KOHTEKCTHAs pEKJIaMa; TH3EpHas pekiiama; pedepaibHasi IporpaMMma;
OaHHEepBI; TPOoAaKa CChUIOK; (haiI00OMEHHUKH; MyOIHKAIUs 3aKa3HbIX CTaTel; MpsSIMbIE MPOJa-
KH; TOPTOBJIS TPaUKOM.

Kaxxaplif U3 9TUX METOAOB, HApsy C JTOCTOMHCTBAMHU, UMEET COOCTBEHHBIE MUHYCHI 110
OTHOIICHHIO K TMOJIb30BATEISAM: OOJBIIAs CTOMMOCTh MTOKYITKH MPHUIIOKESHUS, HATOC/UTNBasT PeK-
JamMa, OTPAaHUYEHHUS B WCIOJIb30BAHUU, BBICOKAs CTOMMOCTH JOMOJHUTENHFHOTO (PYHKIIMOHATA U
T.1. Bce 3TH MeTOIBI MOTY HMCIONB30BAThCS MApaUIEBHO JAPYT IPYTY, TPU 3TOM KOMOWHAIIHS
OTIpeIeTIEHHBIX METOJIOB MO3BOJISIET YIPABISATH MPUOBLIBIO U PETYIUPOBATH CTENEHh HEYI00CTBa
JUIS TIOJIb30BATEI.
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Ha ocnoBe anammza CYHICCTBYIOIUX MCTOAOB MOHCTHU3AlIMU HpI/IJIO)KeHI/Iﬁ Pa3JINYHBIX
kareropuii (web, MoOwiIBHBIE W T.A.) pa3pabaThIBacTCs HOBBIM METOJ, MOHETH3anuu web-
MIPUJIOKEHU, KOTOPBIM OyAeT MPUMEHEH B WEeb-TIPIIOKESHHUHN 110 YYeTy U aHaJIu3y IMoKa3aTesen
paboThI epcoHaa MpeapusTUs.

35. ABTOMATU3UPOBAHHAA CUCTEMA VYYETA PABOYEI'O BPEMEHU HA
MNPEAITPUATUM HA OCHOBE BMOMETPUYECKOI'O JOCTVYIIA
K.T.H., o1 [Taneit H.B., Axpamenok K.A., [{pi0yneko K.JI., bemopycckuii rocymapcTBeHHBIN
TEXHOJIOTNYECKUM yHuBepcuTeT, MuHck, Pb
CrpoektupoBaHa 1 pa3paboTaHa pacrpe/ieleHHasi CUCTeMa [T ydeTa U aHajiu3a padodymnx
MIPOLIECCOB MaJioro npeanpuatus. Ha npennpusitun Obuia yCTaHOBIICHa OMOMETPUYECKasi CHCTEMa
MIPOIYCKa, KOTOpas sIBJISJIaCh OCHOBHBIM IOCTABIIMKOM JaHHBIX. Pa3paboTanHas cucrtema BKIIIO-
YaeT YAaJCHHBIN cepBep, yaalieHHylo 0a3y nmaHHbIX PostgreSQL, KIMEHTCKOE MPHIIOKEHUE ISt
miardopmbl Android u knueHTckoe BeO-npusiokenrne. OCHOBHBIE (DYHKIIMK CHCTEMBI: IIPOCMOTD,
MOHHUTOPHUHT ¥ YIPABICHUE COOBITUSIMH BXOJa/BBIX0J]a COTPYIHHUKOB, a TAK)KE aHAIHM3 HUCIOIb30-
BaHUs pabovero BpeMeH! JUIsl KaKA0Tro COTPYIHUKA.
Hcnonb3oBanuch CIEAYIOUME TEXHOJOTMM M MHCTpyMEHTapuu paspabotku: Tomcat 9,
Spring Framework, Apache commons, Hibernate, REST API, PostrgreSQL 10, Angular 5, SQLite
3.23.1, Java 8.

36. CEPBUC AHAJIMTUYECKOU OBPABOTKU U BU3YAJIM3ALINUN JAHHBIX

K.T.H., fou. [laueit H.B., I'ypunosuy I1.P., Camans A.U., benopycckuii rocy1apCTBEHHbINA TEX-
HOJIOTHYECKUH yHHMBepcuTeT, MuHck, Pb

Jlnig ynydiieHust mpolecca aHauu3a U BOCIPUSITHS TaHHBIX pa3paboTaH cepBUC ONEPaTUB-
HOM mpenoOpabOTKH W BHW3yalu3allid JaHHBIX. BBUIM peam30BaHbI CXEMBbI MpeoOpa3oBaHUS
JTaHHBIX B (JOPMY, YCHUIIMBAIOUIYIO BOCIPUATHE U aHAIIU3, AITOPUTMBI KIacTepU3alluu U perpec-
CUM: JUHEWHasi perpeccusi, MeTo]| kinacrepu3anuu k-cpenaunx u DBSCAN; peann3oBaHbl alro-
PUTMBI BU3YyaIHU3aIMK: TpaQuKu, IMarpaMMbl CPaBHEHUS, IEPEBbS U CTPYKTYPHBIE TUATrPAMMBI.

12600000005 Xattribute: Y attribute: K menace

1240000000 id i . .
12900000004 Enter number cluster:
1.200,000,000 < MinPricePerSqMeter MinPricePerSqMeter "

g AvgPricePerSqMeter AvgPricePerSqMeter

1,160,000.000
1140000000 . ' MaxPricePerSqMeter MaxPricePerSqMeter DBSCAN

1120000000
1,100,000.000 - s OffersCount OffersCount

1,080,000,000

1,060,000,000

1,040,000,000 Lat Lat

1,020,000,000

1320 000,008 14,000 008.350,000 00 260,000.000.400, 000 000.420,000,000 44 000.000.460,00,009 480,000,008 500,000 000
MaxPricePerSqMeter

Enter distance:

MinPricePerSqMeter

TotalFloors TotalFloors

Lon Lon

Cepsuc umeer BeO-uHTEpdEC JUIsl 3arpy3KH JaHHBIX MOJIb30BaTelNsA, IpeoOpa3oBaHus JaH-
HBIX M TIOCTPOCHHUSI 10 00paOOTaHHBIM IaHHBIM BH3yalu3aunuu. J{Is BpEeMEHHOTO XpaHEHUS
JAHHBIX TOJIb30BaTeNs Oblja MoJKiIroueHa u HacTpoeHa 0a3za ClickHouse.Ado. [l pa3paboTku
6bu1 ucnonb3oBaH 361k C# u TexHonorust ASP.NET Web API. Knuentckas yacte npencraBiser
co6oit nmpunoxenue tuna SPA (Single Page Application), peanin3zoBanHOe Tpu MOMOIIU (peim-
BOopka Angular.

37. TIOUCK ®OTO KOHTEHTA B COLMAJIbHBIX CETAX
JIlutBunoBnu M.A., Hapkesuu A.C., benopycckuii rocyapCTBEHHbIH TEXHOJIOTMUECKUN YHHU-
BepeuteT, MuHck, Pb
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ITouck mpoduiieit monp3oBareseil BO BCEMUPHO U3BECTHBIX COLMAIBHBIX CETSIX Ha CEero-
JOHSIIHANA I€HB SBISIETCA aKTyaJbHBIM, TaK KaK COLMAJIBHBIE CETH SIBIIOTCA HEOTHEMIIEMON Ya-
CTBIO HaIlIeH )KU3HU U OJHUM M3 OCHOBHBIX HCTOUYHUKOB HH(OPMAIMU 00 OKPYKAFOIIUX.

Y4uTHIBas, YTO KOJIMYECTBO aKKAYHTOB B COLUAIBHBIX CETSAX COCTABISET HECKOJIBKO J€-
CSITKOB MUJUTMOHOB, MPEIJIOKEH aIrOPUTM 00X0/1a mpoduiiei moib3oBaTeneil COualbHON CeTH,
MO3BOJISIOIIMN MUHUMU3UPOBATh BpeMs Moucka 1 ero 3¢dexruBHocts. Ctpoutces rpad, y3iamu
KOTOPOT'O SIBJISIOTCS COLMAIbHBIE O0BEKTHI, TAKHE KaK MOJIb30BATEIbCKHE MPOQMIN C UX aTpu-
OyTaMu (HampuMep: UMs, I€Hb POKICHUSA, POJHONH TOpoj), cOOOIECTBa, MEIUa KOHTEHT M TaK
nanee, a péOpaMu — COIMATIbHBIC CBSI3U MEXAY HUMH. AJNTOPUTM MOMUCKA MOJB30BATENICH BbI-
HOJIHAET 00X0J rpada, MOCTPOSHHOrO 0 3alpocy IO0Jb30BaTeNs, B pe3yibTaTe OyaeT HailneH
MCKOMBIH MpoduItb.

PazpaOaTbiBaeTcs cepBUC, O3BOJSAIOIINN CPAaBHUTh U300paXKeHHUs, TOJIy4E€HHbIE U3 IIPO-
¢uneit conuanpHOro rpada, ¢ UCKOMOM Gororpadueii Mo onpeaeneHHbIM mapameTpaM (MeCcTo
ouepTaHMe IJa3, HOca, pTa U NMOAOOPOAHMKA Ha (poTorpaduu, MOMCK U CPaBHEHHE W3MEPEHUI
MapaMeTpoB JIMIA, TAKUX KaK IIMPHHA JI0a, pa3Mepsl TJ1a3 U T.J1.).

38. METO/bI OITPEJAEJIEHWA ABMXXYIIEI'OCA OBBEKTA JJIA CO3JAHUA Ob-
JIAHHOI'O BUAEOPEI'MCTPATOPA
bakues A.P., Hapkesuu A.C., benopycckuii rocyaapCTBEHHbIM TEXHOJIOTMYECKUA YHUBEPCUTET,

Mumnck, Pb

[TosiBnieHHE COBpEMEHHBIX OOJIAYHBIX CEPBUCOB 3HAUMTENBHO YIIPOLIAET 3aJady co3ja-
HUS cUCTeMbl BHuIeoHaOmoaeHus. Haubonee yacto obmayHoe BUACOHAOIIOEHUE HCIOIB3YIOT
JUTst o0ecredeHus 0€30MacHOCTH JIETeH U MOXKIIIBIX JIFOJICH, OCTaBIINXCS JIoMa 0€e3 mpUCMoTpa,
JUISL KOHTPOJIS IEATEIBHOCTH JOMAIITHETO MepCoHana, JUisi HaOtoIeHre 3a JIOMAIlHUMU TUTOM-
LaMH U T.II.

Jns co3nanusi OIOKETHOTO OOJIAYHOTO BHJICOPErHCTpaTopa, Mpeiiiaraetcs HCIOiIb30-
BaTh XpaHEHHE B OOJAKE TOJBKO aKTYyaJIbHBIX BUAEO COOBITHH, MPOU3OLIEAIINX B pPEAIbHOM
BpPEMEHH.

[TpousBeneH aHanu3 CyIIECTBYIOUIMX METOJOB U aIrOPUTMOB ONpPENENIeHUs O0BEKTa, a
Takxe crnoco0oB Kinaccuukauu ABMKYIINXCS 0O0BEKTOB Ha BUAE0. Ha ocHOBe JaHHBIX, MOIY-
YEHHBIX B Pe3y/bTaTe€ CPABHEHUSI METOAOB U aIrOPUTMOB, CHOPMYIUPOBAHBI HOBBIE TPUHIIUIIBI
OIIpeJIeNIEHUs] ABWXKYIIErocs OOBbEKTa B BHJICONOTOKE JJISi BKIIIOUYEHHUS (BBIKIIOUEHHS) 3alucu
BUJIEO C BUJCOKAMEPHI.

Hcnonb3ys ciexxeHue 3a 00beKTaMH IPesI0KEHHBIM METOAO0M, BBINOJIHAETCS paclo3Ha-
BaHUE JIBWKYILErocs oOBbEKTa, MPOU3BOJUTCS MOKAIPOBas 3alMCh JBMKEHUN OOHApYKEHHOTO
00BEKTa, KITIOUEBbIE BUAECO Pa3MEIalOTCs B 00JAUHOM XpaHWIUIIE, aHAIU3UPYETCs MOBEACHUE
00BEKTA CIICHKEHHUS.

Metoa MO3BOJISIET OCYHIECTBIIATh aBTOMAaTHU3UPOBAaHHOE HAOJIOAECHUE U OTIPABKY OIO-
BELICHUS TOJIb30BATENSIM O YPE3BbIUAHO CUTyallud MOCcpeacTBOM push-yBenomienus npu o6-
Hapy>KEHUH M0I03PUTEIbHON aKTUBHOCTH UJIM HEXEIaTeIbHbIX COOBITH.

39. ITIPOT'PAMHE 3ABE3IIEYEHHS ABTOMOBUIBHUX ITEPEBE3EHb HEBE3-
[NEYHNX BAHTAXIB

K.T.H., no11. CinanteeBa 10.0., x.T.H., gou. /[3106a O.I1., Martsiituyk H.O., HTY, Kuis

[Mopiuno B Ykpaini nepeBo3sts Oubine 600 MiH. T BaHTaxiB, MoHaa 15% 3 skux — HeOe3-
neyHi. Haii0Oinbmry 3arpo3y mij 4ac iX nepeBe3eHHs CTaHOBIIATH aBapiiiHi curyarii. [Ipu moOynosi
MapIIpyTHOI MEPEXi TIepeBe3eHh HEOE3MEUHNX BAaHTAXIB aBTOMOOUTEHUM TPAHCIIOPTOM TIPSIME TI0-
PIBHSIHHSL MapIIPYTIB 3a JOBKHUHOIO TPACH, PO3TAIITYBaHHSM 1 KUIBKICTIO HACEJICHUX MYHKTIB, IHTEH-
CHBHICTIO PyXY Ha JUTSIHKAX JIOPOTH, pIBHEM PO3BUTKY JIOPOKHBOI IHPACTPYKTYPH 1€ HE J1A€ JOC-
TaTHIX I1/ICTaB JUIs 0OIPYHTOBAHOTO BUOOPY, X04Ya 1 BIUTMBAE HA HBOT'O B 1CTOTHIHN Mipi.
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B po6oTi 3anponoHOBaHO METOIUKY BU3HAYEHHS MApUIPYTy MEPEBE3CHHS HEOE3MEeUHUX
BAaHTAXIB 3 ypaxyBaHHSIM Koe(]illieHTa  aBapiiHOCTI, MICIIb KOHIICHTpAIlli JOPOKHBO-
TPAHCIOPTHUX MPHUroJl Ha aBTOLLIAXAX, @ TAKOXK HASBHOCTI 3a00POHEHMX 30H Ha HUISXY MPSAMY-
BaHHS TPAHCMOPTHUX 3ac00iB. Yepe3 HeOOXiMHICTh BUKOPUCTAHHS XPOHOJIOTTYHUX 1 HEXPOHO-
JoriuHux 0a3 JaHUX Pi3HUX THIIB I BUPIIIEHHS 33a7adi aBTOMaTu3alii mooynoBu 0e31eyHOro
MapuIpyTy 3anporoHOBaHa MPHUKIIAIHA IPOTrpaMa, CTBOpEHa 3a JormoMororw VBA.

Kpim Toro, B mocmimkeHHI OOIpYHTOBAHO JOIUIBHICTH W MiCHS PO3MIIIEHHS OKPEMHX
€JIEMEHTIB JIOPOXKHBO1 IHPPACTPYKTYpH, HEOOXIAHUX JIJIs ITiIBUIIICHHSI PiBHS O0€3MEKH aBTOMOOI-
JHHUX TIepeBe3eHb 1 30epiranHs HeOe3MeUHNX BaHTaXIB.

40. FILTERING AND PARAMETER ESTIMATION USING BAYESIAN APPROACH

Levenchuk L.S., Dr. of Sci., Prof. Bidyuk P.1., NTUU «lgor Sikorsky KPI», Kyiv

Bayesian methods of state and parameter estimation are very popular today thanks to the
possibility of hiring statistical data and expert estimates. That is why most of decision support
systems include as one of alternatives Bayesian techniques for modeling, state and parameter
estimation.

The study is directed towards model constructing and their application to system state es-
timation using two kinds of filters: adaptive Kalman filter and probabilistic particle filter. Both
filters find wide application thanks to relatively simple computational structure and possibility
for improving input data, generating short-time forecasts and estimating of non-measurable state
vector components. The filters were compared on the problem of modeling and forecasting non-
linear nonstationary processes of solar radiation (flux F10.7). The adaptive Kalman filter is using
simple state space model in the form of random walk, and particle filter is based upon different
distributions of random process including normal and exponential ones.

The computational experiments performed gave positive results of filtering and short term
forecasting though adaptive Kalman filter provided somewhat better results (with mean absolute
percentage error of about 7.5 — 8.5%). Combination of the short-term forecasts generated by the
two filters provided a possibility for further improvement of the forecast estimates for about 1.5
- 2.0.

41. SYSTEM ANALYSIS OF NON-LINEAR NON-STATIONARY PROCESSES IN FI-
NANCIAL MARKETS

Popovych B.M., Dr. of Sci., Prof. Bidyuk P.I, NTUU «lgor Sikorsky KPI», Kyiv

The main objective of the article: the construction of mathematical models of non-linear
non-stationary processes in financial markets; estimation of forecasts; development of software
for performing computational experiments. The main research results are as follows: an infor-
mation analytical system for modeling and forecasting processes in economy, finance and finan-
cial markets based on regression umodels with moving average has been created. The project
presents the results of forecasting the selected asset prices by both of the actual software product
created and the existing products for statistical data processing. For the analysis of the results,
the quality criteria were used to evaluate the constructed models and the quality of the estimates
of the forecasts. The design and development of software for the implementation of the assigned
tasks was carried out. As a result of comparison it was established that from the point of view of
the quality of calculations the software product is not inferior to the already existing commercial
one. The results of analysis, modeling and forecasting of gold prices, shares of Ukrnafta and Mo-
tor Sich companies are presented.

42. DATA-MIMING METHODS IN FORECASTING OF NON-LINEAR NON-
STATIONARY PROCESSES
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Sarkisov S.Y., Savchenko A.S., Dr. of Sci., Prof. Bidyuk P.1., NTUU «lgor Sikorsky KPIy, Ky-

v

The main objective of the article: the construction of mathematical models of non-linear
non-stationary processes using data mining; estimation of forecasts; development of software for
performing computational experiments. The main research results are as follows: an information
analytical system for modeling and forecasting processes in economy, finance and weather based
on ARCH, GARCH, E-GARCH models. The project presents the results of forecasting the se-
lected asset prices by both of the actual software product created and the existing products for
statistical data processing. For the analysis of the results, the quality criteria were used to evalu-
ate the constructed models and the quality of the estimates of the forecasts. The design and de-
velopment of software for the implementation of the assigned tasks was carried out. As a result
of comparison it was established that from the point of view of the quality of calculations the
software product is not inferior to the already existing commercial one. The results of analysis,
modeling and forecasting of gold prices, shares of Apple and Google, others companies are pre-
sented.

43. OLIIHKA TA TTOPIBHSJIbBHUI AHAJII3 MOJIEJIEM KPEJUTHOI'O CKOPUHI'Y

Casenkos 10.P., n.1.1., npod. bimrok IL.I, HTYY «KIII im. Iropst Cikopcbkoro», Kuis

Cran kpeautHOrO TOpThenst OaHKYy B yMOBaX HECTAOUIBHOTO 30BHIIIHBOTO CEPEIOBHINA
3HAYHOI MIpPOI0 3aJIKHUTh BiJl MPABWIBHOI OIIIHKU KPEAUTOCIPOMOKHOCTI MO3NYATILHUKA.
Tomy me nmuTaHHS Ha CHOTOAHIIIHIA JIEHB € My)Xe BaXJIMBUM Yy (DyHKIIOHYBaHHI OaHKiBCHKHX
yctanoB. [lns moOy/noBU CKOPUHTOBUX KapT BHKOPUCTOBYIOTHCSA OaraTo pi3sHOMaHITHUX MOJie-
neit. KoxkHa 3 HUX Mae cBOI mepeBaru Ta HeIoJiKH B OmiHIi. OTOX, BaXJIMBOIO 33/1a4€H0 HA LIS~
Xy BU3HAUEHHS HaMKpaioi Moei € MOPIBHSUIbHUM aHai3.

HaiiGinpi BayKTMBUMU OIIIHKAMU SIKOCTI MOJEIICH y 3a7a4ax € cepelHs KBagpaTudyHa 1 ce-
pennst abcomoTHa MoxuOku. CepeHbOKBaApATHUHA TOXUOKA MiAXOIUTH AJISl TIOPIBHAHHA JIBOX
MOJIeINIeH, ajle He 1a€ 3MOTH 3pOOUTH BUCHOBKH IPO T€, HACKUIBKU T0Ope MOAETHh PO3B’s3YeE 3a-
nady. Y TakuX CUTYallifX 3aMiCThb CepeIHbOKBAIPATUYHOI MOMUIIKHU JAOIILHO BUKOPUCTOBYBATH
koedimieHT merepminamii. Takoxk, epeKTUBHUM CIIOCOOOM OIIIHKM TOYHOCTI MOJEIi, HABUCHOI
knacugikyBaTu BXiaHi qaHi Ha qBa kiacu € ROC-kpuBa.

TakuM 4yMHOM, MOPIBHSUIBHUNA aHall3 PI3HUX MOJENel KPEeIUTHOTO CKOPUHTY J0loMarae
SIKOMOTa TOYHIIIE OLIIHUTH MO3UYaIbHUKA.

44. ABTOMATH30BAHMI BUBIP EK30I'EHHIX 3MIHHUX ITPY MOJIEJTFOBAHHI
KPEAUTOCITPOMOXHOCTI ®I3MYHUX OCIb

Kynpssues A.M., a.1.H., npod. bigtok [LI, HTYY «KIII im. Irops Cikopcbkoro»

B ymoBax 3pocratoyoro BIUIMBY OaHKIBCHKOI chepu, 0coOIMBO, chepr KpeaUTyBaHHs, a Ta-
KO TMOCTIHHO 3pOCTaroui 00CATM JTaHMX 1 KUIBKOCTI 1H(opMalii mpo MO3MYaIbHUKIB NPU3BO-
JSTh 1O 3MEHIIEHHSI MIBUJIKOCTI 00poOKH 1H(OopMallli, HEOOX1THOCTI BCTAHOBIIIOBATH BCE OLIBII
JIOpOri MmporpamHi 1 anapaTHi pecypcu. J[o TOro x, sIKIIO B MOJENIb BBOAUTH HEiH(POPMATUBHI
JlaHl, 1€ NPU3BOJUTH /0 NepeHaB4YaHHS (OBEPQITTUHI) MOJENI, L0 3HAYHO 3HUXKYE SIKICTb
knacudikarii.

Jns orpumaHHs OuTbII 1H(POPMATUBHOI MOJEN aHaNi3y IUIATOCIPOMOYXKHOCTI HEOOX1JIHO
BUKJTIOYMTH 3MiHHI, 5IKI MalOTh HAWMEHINy 1H(OPMATUBHICTD 1 BKJIIOUUTH HaWBaXKJIUBIIII 3MiHHI,
Ha OCHOBI MaTEMaTUYHUX METO/IIB 1 MMIXO/IB JI0 OI[IHKYA 3HAYYIIOCTI MapaMeTpiB BUOIPKH.

Inest mossirae B ToMy, 100 BUKOPUCTATH JEK1IbKa MiJX0/1B JO BUOOPY HAUOUIBII 3HAYYIIIMX
rapaMmeTpiB, Taki SIK BUKOPUCTAHHSI CTaTUCTMUHUX METOJIB OLIHKU (Xi-KBajpaT), peKypCUBHE
BUKIIFOUEHHS 3MIHHUX 1 METOJ| OI[iHKM 3HAUyIIOCTI 3MIiHHOI 3a JOMOMOIOI JepeB pimieHb. Ha
OCHOBI OOpaHMX 3MIHHUX OYAYETHCS MOJEIb, 10 JO3BOJIAE€ MPUHHATH PIIICHHS MIOAO0 MOBEp-
HEHHsI Y1 HENIOBEPHEHHS KOILTIB.
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45. AJITOPUTM CUHTE3Y MOBU U CUCTEM HU®POBOI'O 3B’ A3KY
0.T.H., npod. llyrko B.M., n.t.H., pod. Llllyrko M.O., k.1.H., gou. Tepemenko JLIO.,
k.T.H. Konranosa O.0., HAY, KuiB
B ranmysi mTy4HOro iHTeNeKTy BUPIIIY€ETHCS IUPOKUI CIIEKTp 3aaa4. BupimenHs aeskux
3 HUX MOJETUIy€ >KUTTS JIIOAWHU, a 0e3 IHIIMX HEMOKJIMBE BHUPILIECHHS MpoOJeMH B3arali.
3aciayroBye yBaru nporec CHHTe3yBaHHS MOBU. J[J1s1 mepeiaBaHHs MOBH 110 KaHAITy 3B’sI3Ky aHa-
JIOTOBUM CHUTHAJI TEPETBOPIOETHCA Yy Neskui Halip nudp. I3 npuiHATHX AaHUX HEOOX1THO
BITHOBUTH HETEPEPBHUI 3BYKOBUH CHTrHaJ, 100 JIOACHKKE BYXO MOTIJO Horo mouytu. Jlis
BUpIIICHHS 1Ii€1 3a7a4l 3a3BUYail BUKOPUCTOBYIOTh 1HTEPIIOJIALIII0 MOBHOTO curHany. Kanamom
3B’S3Ky NEpeAaloThCsl KOSPIiEHTH IHTEPIOALi, 3 IKUX MPOBOIUTHCS BiTHOBICHHS CUTHATY 3
JOCTaTHHOIO TOYHICTIO.
3anpornoHOBaHO aJITOPUTM, 110 CHHTE3YE MOBHHI CHUTHAJI HA OCHOBI METOIB IITYYHOTO
intenekry. Ilporpamue cepemosumie MatlLab mo3Boimio peamisyBaTu Iiedl MpoIieC B HAIIil
po0OTI Ta MPOBECTH MOAETIOBAHHS i OLIHKY XapaKTepUCTUK MeTony. BiH 3abe3meuye BHCOKY
TOYHICTh Ta MBHUAKOAIIO. OCOOJMBO I1€ BaXKJIWUBO JII CHCTEM MOOILIBHOTO 3B’SI3KYy, CHCTEM
iHTepHeT-3B 513Ky TUILy SKype.

46. CUCTEMA MIJATPUMKHU TIPUMHATTS PILEHL JIJIS1 BIIPOBAJDKEHHS
MAPKETUHI'OBUX CTPATEI'THA Y BAHKY

['pebenrox B.M., n.1.H., ipod. bimgrok [1L.1., HTYY «KIII im. Iropst Cikopcbkoroy, Kuis

B ymoBax cyuacHoi KOHKYpeHIlii OaHKIBChKa AiSTBHICT € €()EKTUBHOIO, KOJIU CTBOPEHUH 1
yCHinrHO (YHKIIIOHY€e MapKETHHTOBHH IMipO3Aii, 1m0 3a0e3redye MOnUT Ha PUHKY BHPOOIEHOTO
0aHKIBCHKOT'O MPOJYKTY ab0 HaJaHWX HHUM IOCIYT, a 3aJ0BOJICHHS MEBHHUX MOTpeO KIIEHTIB,
3aBJSIKM BHKOPHCTAaHHIO JAHOTO MPOIYKTY ab0 MOCIYyrH, MPUHOCHTH MpuOyTok. Ha mepmmit
IUIaH A7 KIII€HTa BUXOJUTH JOBipa Ta JOAIBHICTH A0 Oanky. Ilpote, crmim po3ymitu, 1o
Cy4JacHii €eKOHOMIUHIN CHTYaIlil JOBIpY Ta JOSIIBHICTH 0 0aHKY (GopmyroTh He Jwuie (GakT 30e-
PEKEHHsI KOILTIB, a i BCl KOMyHIKalli 0aHKy 3 KiaieHToM. OJHI€0 3 BaXJIMBUX MPOOJIEM € HEey3-
TO/KEHHSI MapKETUHTOBOI MONITUKA 3 MOJITHKOI BHAAYl KpenuTy OaHKy, IO MPU3BOAMTH IO
BUKOPHUCTaHHS B MApKETUHIOBUX KaMIIaHiAX HEMPaBUIbHOI CETMEHTAIli.

Cucrema MiATPUMKA TPUAHSATTS PIIICHb JUIS BIPOBA/PKEHHS MApKETHHTOBUX CHUCTEM Y
0aHKy Ma€ JIOMIOMOI'TH CIIELiaJliCTy MapKETUHIOBOI'O BIAILTY OaHKY MIATBEPAUTH HOTO rinoTe3y
CTOCOBHO CEIMEHTY Ta HOBOTO NPOAYKTY, 3 TOYKH 30pYy KPEIUTOCIPOMOMKHOCTI ManOyTHIX
MOKYIIIB MPOJIYKTY.

47. AUTOMATED TECHNIQUE FOR ANIME COLORIZATION USING DEEP
LEARNING

Kurochkina M.G., State University of Telecommunications Department of Information
Technologies, Kyiv

Japanese researchers from IMAGICA GROUP Inc., OLM Digital, Inc. and Nara Institute
of Science and Technology (NAIST) have jointly developed a technique for automatic coloriza-
tion in anime production.

To promote efficiency and automation in anime production, the research team focused on
the possibility of automating the colorization of trace images in the finishing process of anime
production. By integrating the anime production technology and know-how of IMAGICA
GROUP Inc. and OLM Digital, Inc. with the machine learning, computer graphics and vision
technology of NAIST, the research team succeeded in developing the world's first technique for
automatic colorization of anime production. The technique is based on recent advances of deep
learning approaches that are nowadays widely applied in various fields.
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After the trace image cleaning in a pre-processing step, automatic colorization is per-
formed according to the color script of the character using a deep learning-based image segmen-
tation algorithm. The colorization result is refined in a post-process step using voting techniques
for each closed region.

The collaborative team aim to present this technique at Siggraph Asia 2018, an internation-
al conference on computer graphics and interactive technique, which takes place in Tokyo, Ja-

R w LN

(c) U-Net output(with color (d) U-Net output(No color
hint) hint)

48. BUKOPUCTAHHS BE3JPOTOBUX CEHCOPHUX TEXHOJIOITM 3 METOIO
[HOOPMATU3ALII TTPOMUCJIOBOCTI YKPATHU

Cobuyk A.B., KoBane M.O.,KuiBcekuii HanioHanbHUI yHiBepcuteT iMeHi Tapaca IlleBueHka,
Kwuis

besnportosi cencopni mepexi (BCM) HaOyBarOTh CHOTOAHI yCe OLIBIIOTO PO3MOBCIOKEHHS Y
pizHuX cdepax. LlpboMmy crnpuse MOCTIMHUNA PO3BUTOK amapaTHOrO Ta MPOrPaMHOTO 3a0e3MedeHHs,
ONTUMI3AIlisl Ta yJOCKOHAJIEHHS POOOTH MPOTOKOJIB Iepejadi JaHUX Ta 3axXUCTy iHpopmaii, 1o
nepenaerbes. HaoyHMMM TpuKIagaMu  3aCTOCYBAaHHS CEHCOPHUX Mepex € 1HgopMaliiiHo-
BUMIPIOBAJIbHI CHUCTEMH Ta aBTOMAaTHU30BaHI CUCTEMHU YHPABIIHHI, MEPEXi KOHTPOIIO MEAUYHHMX
napaMeTpiB JIIOJAUHU (AMCTaHIIHA 11arHOCTUKA) B SIKMUX BUMIpIOBaibHa 1HQOpMAIlis BiJ KOHTPOJIbO-
BaHOro 00'ekTa (B JJAaHOMY BUNAJKY - JIIOJMHM) HEpPENAEThCS B CIELiali30BaHUM MEAMYHHUHA LIEHTP
3acobaMu ApOTOBOrO abo pajio3B'a3Ky. CeHCOpHI Mepexi MOXYyTh OyTH BUKOpHUCTaHI B 0araTrbox
NPUKIAJAHUX OOJIACTAX. 3a3HAYMMO OCHOBHI 00JacTi 3acTOCYBaHHS JaHOI TEXHOJIOTIi: CHUCTEMHU
000poHM 1 3a0e3neyeHHs] 0e3MeKH; KOHTPOJIb HAaBKOJIMIIHBOTO CEPEOBMINA; MOHITOPUHT MPOMUCIIO-
BOr0 O0JIaJIHAHHS; OXOPOHHI CUCTEMH; MOHITOPHHI CTaHY CUIbCBKOTOCIIOAAPCHKUX YTifb; YIIPaBIiHHSA
€HEeprornocTayaHHsAM; KOHTPOJIb CHUCTEM BEHTWIALIi, KOHJMUIIOHYBAaHHS 1 OCBITJICHHS; IOXKEXHA
CUTHAJ3allisf; CKJIAJAChKUM OOJIK; CTEXKEHHS 3a TPAHCHOPTYBAaHHSIM BaHTaXiB; MOHITOPHHT
(1310JIOTIYHOTO CTaHY JIFOAMHHU; KOHTPOJIb TIEPCOHAITY.

49. BUSHAYEHH?I KOHIIEHTPALIl KJIIOUOBUX EJIEMEHTIB T'PAJIICHTHUX
CYMIIIEN METOZJAMU IMAGEJ2X
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Xpuctunenp H.A., k.1.H., gou. Karantok O.K., Mickesuu O.L., I'puntok C.B., Jlynpkuit
HalllOHAJBFHUN TEXHIYHUN yHIBepcuTeT, JIylbk

Jlnist OLIHKK XapakTepy B3a€EMHOTO PO3MILICHHS YaCTOK MOPOIIKOBOI CyMillli CaroHITy Ta
HEp)KaBI0YO0i CTai MOYKHAa BUKOPHUCTOBYBAaTH HACTYMHI KPUTEPii: Mipa pO3CiFOBaHHS, CTYMiHb
3MIllTyBaHHS, CTAHJAPTHE BIIXUJICHHSA, KOSQIIIEHT SIKOCTI, JUCTIEPCis, Mipa HEBIOPSIKOBAHOCTI
Tomo. MeTo MpOBEJACHHS EKCIEPUMEHTY OyJio AOCTiKeHHS KoedilieHTa HEOIHOPITHOCTI
CyMIIII.

100 | 1 < 2
V. =— [—>(c, - 1
=T 2 M

ne C — cepeaHe apudMeTHIHE 3HAUSHHS KOHIICHTPALlii KIIF0YOBOT0 KOMIIOHEHTY B Ipo0ax

(%); ¢, — 3HAUEHHS KOHIEHTPAIL] KJIF0YOBOTO0 KOMIOHEHTA B i-Tilf MP0OOi; N — YUCIIO MPOaHaAi30-

BaHUX MPOO.

KoHueHTpanito KI0490BOro KOMIOHEHTY BH3HAYald 3a JIONMOMOTOIO0 MPOTrpaMHOro 3abes-
nedeHHs Imagej2x HactynmHuM 4ynHOM. CTEK y KiJIBKOCTI 3-5 MOYacoBO-3B’SI3HUX 300pa)KeHb
HiISIralii aHati3y 3 NOJaIbIINM BU3HAYEHHSIM BEIMYMHU KOHIEHTPALi] KIII0YOBOTO KOMIIOHEH-
Ty (KpynHOi (pakiii canoHiTy) y 3arajJbHOMY 00’ €Mi CyMiITi.

50.BATATOATEHTHI PEKOMEHJALIMHI KOMITIOTEPHI CUCTEMH HA OC-
HOBI HEUITKOI JIOT'IKA

K.T.H., go1. ymypa O.M., Xyzix b.0O., Jlep>xaBHuil yHiBepcUTeT TeaeKkoMyHikamii, Kuis

OcTaHHIMH pOKaMH peKOMEHAIliiHI CUCTeMHU HaOyBarOTh Bce OUIBIIOI MOMYISPHOCTI, IO
OB ’S13aHO 3 MOKJIMBOCTSIMH OUTBII THYYKOI B3a€EMOJIl KOPHUCTYBadiB 3 HUMH Y IMOPIBHSHHI 3
TaKUMHU KJIIACHYHHMH CHCTeMaMH, K 0a3u maHux. HaitOunpm epekTMBHUMU BBa)kKarOThCs Oara-
TOAreHTHI PeKOMEHIAIIIHI CHCTEMHU.

HasiBHiCTh JEKiIbKOX IHTENEKTYalIbHUX areHTiB B iH(opMaliliHili cuctemi 3abe3mneuye
MOJKJTUBICTh PO3B’SI3aHHS CKJIQJHHUX Ta OaraTOrpaHHUX 3a7ad, TaKUX SK OHJIAWH-TOPTIBISI YU
MOJIETIIOBAHHS COLIaJbHUX CTPYKTYp. BHUKOpUCTaHHS HEYITKOI JIOTIKM J03BOJISIE peaizyBaTu
MaKCHMaJIbHO PE3YJIbTATUBHY Ta MPOAYKTUBHY POOOTY KOPHUCTYBAiB 3 CHCTEMOIO, 3a0€31euyI0-
Y1 MOXKJIMBICTh HAOYTTS TAKOK CHCTEMOIO JOJATKOBHUX 1HTEIEKTYAIbHUX PUC.

Jliis cTBOpeHHs 6araroareHTHUX PEeKOMEHJAIIHIX KOMIT FOTEPHUX CUCTEM Ha OCHOBI He-
YiTKO{ JIOT1KM HE0O0X1THO pO3pOOUTH BiANOBIAHY METOUKY.

51. O TIOBBILIEHUN D5®DPEKTUMBHOCTU AEATEJIBHOCTU IIPEAITPUATUA C
UCTIOJIb3OBAHUEM MH®OPMAILIMOHHBIX TEXHOJIOTUH B YCJIOBUIX MAJIOTO
MPEAITPUSTHA

Kupo A.3., k.T.H., goueHt Yrinosa H.B., ®I'bBOY BO «OprnoBckuii rocyaapCTBEeHHbIH
yausepcuteT umenu 1.C. Typrenesa»,Poccust, Opén

CoBpemenHoe xje0omneKapHOe MPOU3BOACTBO TPEOYET UCIONIb30BaHUS WHPOPMAITMOHHBIX
CHUCTEM, KaK Il pacuéra perenTyp, TaKk U JUId TPUHATUS pelieHui B ympasiaeHuU. OJQHAKO
MHOTHE PYKOBOJUTENH, IJIAHUPYST MOJECPHUBALMIO IPEANPUITHS B YCIOBUSAX Majoro Mpeanpusi-
THSI, YaCTO HE BUJAT HEOOXOJIMMOCTH U TOJB3bI OT BHEAPECHHS U WCIIOIb30BaHUS UHPOpMAIIU-
OHHBIX cucteM. [IpeanpusTiue MoXeT UMETh CYNEPCOBPEMEHHOE OOOpYIOBAaHUE U BBIMYCKATh
Ka4eCTBEHHYIO MTPOIYKIIMIO, HO TPU STOM HE pa3BuBaThCs. CeromHs ycnex Ha PhIHKE ONpeess-
€T He 000pyJ0OBaHKE, a AACKBATHOCTh CIIOKUBIIIUMCS YCIIOBUSM M CBOEBPEMEHHOCTh YIPAaBIICH-
yeckux pemieHnii. COBpeMEHHBIE CHCTEMbl aBTOMATHU3aIlMK HYXHBI KaK pa3 Il TOTO, YTOOBI
TAPMOHHYHO JIOTIOJHUTH BBICOKOTEXHOJIOTUYHOE 000pYIOBaHHE U 00ECIEUYUTh IPaMOTHOE OIle-
paTUBHOE yNpaBJIEHUE MPOU3BOJICTBOM, OCHOBAHHOE Ha JOCTOBEPHOW MH(POPMAIIUHA O TEKYIIHX
npoiieccax Ha NpeAnpUsITHH.
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Brnanenen npeanpusTHs OJDKEH YETKO IMOHMMAaTh, BO-TIEPBBIX, YTO HH(OPMAIIMOHHO-
TEXHOJIOTUYECKasi MOJICPHU3ALUS IPUHECET MPEANPUATUIO, KaK U KOT'/Ia OKYIISTCS BIOKEHHBIE B
HEE CPEJICTBA, KAKUE IPEUMYIIECTBA Y MIPEANIPUATHUS MOSABATCA. A BO-BTOPBIX, OH XOUET BUJETD,
HACKOJIbKO BO3MOKHOCTH CHUCTEMBI CIIOCOOHBI 1aTh TO, YTO TpeOyeTcs BiIaieiblly IPEANpUITHS,
B [IEPBYIO OYEPE/b, - BU3YaIM3aLUIO OOJIBIIEr0 KOJUYECTBA Pa3pO3HEHHBIX JaHHBIX B MOAPOO-
HOM, HO B TO € BpeMsI HaIJIAJHOM U YA0004UTaEMOM OTYETE O TOM, YTO POUCXOAUT Ha MPOU3-
BOJICTBE. BO3MOXKHOCTH MOTy4aTh 3Ty MHPOPMALMIO HEUCKAKEHHOW U B pEalbHOM BPEMEHU -
BOT OJIHA U3 3HAYUMBIX (PYHKIMHA HHPOPMALMOHHON CUCTEMBI.

CoBpemeHHble MH(DOPMAIIMOHHBIE CHCTEMBI IMpEIHA3HAUCHBI Ui aHATW3a MMEIOIIUXCS
JAHHBIX U IPUHATHUS PEIICHUH M0 MOBBIIEHUIO 3P PEKTUBHOCTU AECATEIBHOCTU MPEANPHUSITHS.

52. IIOBBIIIEHUE S5®PEKTUBHOCTU AMATHOCTHUPOBAHMA ITOJUIMITHU-
KOBbIX Y3JIOB

Kmunnyxo A.C., k.T.H., CenmuxoB A.B., ®I'BOY BO «OpnoBckuii rocyaapCTBEHHbIN
yausepcuteT umenu U.C. Typrenesa», Poccus, Opén

JlnarHoCTUpOBaHKWE MOJBHMIKHBIX DJIEMEHTOB M Y3JI0B MAlIWH, MEXaHU3MOB, aBTPOTPAHC-
IopTa SBJSETCSI HEOOXOAUMBIM yCIOBHEM oOecrieueHus: 6e30macHoCcTi. B kauecTBe OCHOBHOTO
2JIEMEHTA UCIOJIB3YIOTCS MOAIINITHUKY PA3JIMYHBIX BUIOB: MOJIINITHUKYA KaU€HUs, CKOJIbKEHUS,
LIapUKOBbIE, POJIMKOBBIE, U T.A. Haubosee mupoko pacrnpocTpaHEHHBIM METOJOM HX JHarHoC-
TUPOBaHUs sABIsIETCA BUOpalMOHHbBIN MeTo/. Ero HepocTatkaMu siBiisieTcst 00JbIasi MHEPLUOH-
HOCTb, MJIbIIl TUHAMUYECKHUM Tuana3oH, BBICOKHE TPeOOBAHMS K CHELUAINCTY, UHTEPIPETUPY-
IOI0IIEMY pe3yibTaThl u3MepeHuil. Ilpemnaraercs MCHOIB30BaTh IEKTPOPE3UCTUBHBIN METOJ
JUarHOCTUPOBaHMs. JIMarHOCTUYECKUM CUTHAJIOM SIBJISIETCS CUTHAJ 3JIEKTPUUECKOIO CONPOTHB-
JICHUS 30HBI HArpyXeHus Tpuboysna. Ha oCHOBaHMU 1aHHOIO CUTHAIA PAacCUUTHIBAETCS AUArHO-
CTHUYECKUI MapaMeTp HOPMUPOBAHHOE MHTErpaibHOE BpeMst MUKpOKOHTakTHUpoBaHus (HIB).

HUB sBnsercd KOMIIIEKCHBIM MAapaMETPOM, CBSI3aH C NapaMeTpOM CMa304HOM IIJICHKH,
XapaKTEepU3YIOIIUM PEXUM TPEHUS B TpUOOY3Je, UTO MO3BOJISIET CIIENATh BHIBOJ O TEXHUYECKOM
COCTOSIHUM OOBEKTa, HO OH HE JIaeT MPEACTaBICHUS O IPUYMHAX, IPUBEALIMX K TAKOMY COCTOS-
Huto. MI3mMepeHune curiana ConpoTUBIICHUS U aHAJIU3 €0 BPEMEHHOM (YHKIIMH MO3BOJISIET Olpe-
JeNATh BUJ Je(eKTa B MOALIMIIHUKOBOM Y3JI€, YTO MOBBIACT 3PPEKTUBHOCTh TUArHOCTUPOBA-
HUSL.

53. BHEJIPEHUE KOMITIBIOTEPHOI'O MOJIEJIMPOBAHMS B JINTEMHOE ITPOM3-
BOJICTBO

Kyzun IIL.M.,, k.1.H., nou. Yrinosa H.B., ®I'BOY BO «OpnoBckuii rocyaapCcTBEHHBIH YHU-
BepcuteT umenu U.C. Typrenesa», Poccus, Opén

JIuTee MO NABJICHUEM SBIISIETCS CIOKHBIM IIPOLIECCOM ISl MHOTHX ITPOU3BOIUTENIEH, UC-
MIOJIB3YIOIUX €0 IIPU MPOU3BOACTBA U3Aeauil. CI0KHOCTh M OTPOMHOE KOJIMYECTBO MAaHUITYJIsI-
Ui ¢ mapaMeTpaMM Ipolecca B peKUMe pealbHOr0 BPEMEHU 3aCTaBiIsieT MPHUKJIaIbIBaTh 00Jb-
IMe YCUIIUA JUIs TIOAJAEPKaHUsl KOHTPOJIUPYEMOTO IIpoLiecca.

OnHOM M3 OCHOBHBIX L€JIEH JIMThSI 1O/ JaBJICHHEM SIBIISETCS yIy4llIeHHE KauyecTBa OTJIH-
ThIX JeTaneld. Kak 1 Bo MHOTMX NMPOU3BOACTBEHHBIX MPOIEccax, COOTBETCTBUE TPeOYyeMbIM CIie-
nupUKaMSIM 03Ha4yaeT MoAJepKaHue XapaKTEpPUCTUK KauecTBa 107 Ha[JIEKaUM KOHTPOJIEM.

Onpenenenre ONTHMAaIbHBIX IAPAMETPOB MPOLECCA KPUTHUECKH BIMAET HA NPOU3BOIHU-
TEJIBHOCTh U Ka4eCTBO MPOAYKIMH IPHU JUTHE IUIACTMACC MOA JaBiieHneM. OnrtuMu3anus mpo-
11ecca 0ObIYHO MPOUCXOMT MPH HACTPOIKE KOHEYHBIX ONTHUMAIbHBIX MTAPaMETPOB, M 3TO CUUTA-
€TCSl B&YKHBIM IIArOM MPH JIUThE IS YIIYUIIEHHUS Ka4eCTBa OTJIMBOK.

B cBs3u ¢ rio6anbHON KOHKYpEHIMEH B 00JaCTH JUThS 10/ 1aBICHUEM, IPUMEHEHUE Me-
TOJa MO0 M OMMOOK Ul ONpPEAEICHHs TapaMeTPOB JIUThs MO/ JaBICHUEM YK€ HEAOCTATOUHO.
MHorue uccienoBaTteny NbITAINCh HAWNTH pa3iMyHbIE MOAXOABI K ONPEIEIICHUIO IapaMeTpOB
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nporecca JUThs MO JIaBJICHUEM, YTOOBI MOJYYUTh CTAOMIbHOE KA4eCTBO OTJIUTHIX JAETaleH U
COKPATUTh BPEMsI BBIXO/Ia MX Ha PBIHOK.

CeroiHsi COBpEMEHHbBIE TEH/ICHIIMU OTKPBIBAIOT HOBbIE BO3MOKHOCTH JUIsl IUTEMHON MpoO-
MBILUIEHHOCTH. BHEipeHne KOMIIbIOTEPOB B MOBCEIHEBHYIO IPAKTUKY, pa3paboTKa U pa3BUTHE
MPOrPaMMHBIX TAKETOB JUII MOJCIMPOBAHMS JUTECHHBIX TEXHOJOTHH 00ECHeuyuBarOT KayecTBO
Oyayluel OTIIMBKHM YK€ Ha 3Talle IPOeKTUPOBaHUs. V1 HOBbIe KOMIIbIOTEPHBIE METO/IbI TPOEKTH-
pOBaHMsI IMTEHHBIX TEXHOJIOTUI CIIOCOOCTBYIOT MOTYYEHHIO KAUECTBEHHBIX JETANIEH.

54 CUCTEMA KOCBEHHOI'O AHAJIM3A HEPOBHOCTEN JOPOXXHOI'O IIO-
KPBITUA

JlockytoB U.A., Ycnenckuit A.A., [Tlotemkun [.A., k.1.H., Cenuxo A.B., ®I'bOY BO
«OI'Y umenn U.C, Typrenesa», Poccus, Opén.

[Tpu Tekymem ypoBHE HAyYHO-TEXHHUYECKOTO Mporpecca nmpodiaema, Kacarmascs KauecTBa
JIOPOKHOTO TOKPBITHS, OCTACTCA aKTyallbHOW. M3-3a MOroHBIX (aKTOPOB U YBEIMYCHHS KOJIH-
YEeCTBa TPAHCIIOPTHBIX CPEACTB HA JOPOTax MPOUCXOJAT Pa3pyLICHUS TOPOKHOTO MOKPBITUS
Pa3IMYHOTO XapaKTepa.

Br16ouns! 1 mpocagky JOPOKHOTO MOJOTHA MOTYT BBI3BIBATH MHOYKECTBEHHBIC aBApUIHBIE
CUTYalluu WIM MPUYUHATH yiiepO aBTOMOOWISIM. B ciiencTBUM 3TOrO MOSIBISETCS HEOOXOIH-
MOCTh KOHTPOJISI HEPOBHOCTEU TOPOKHOTO TOKPBHITHS W BBI3BIBAEMBIX MMM BO3JCHCTBUN Ha
TPAHCIIOPTHBIE CPEJICTBA.

Jlist penienust JaHHOM 3aJa4uM MIpeJiaracTcsl BHEIPUTh «CUCTEMY KOCBEHHOTO aHaiu3a He-
POBHOCTEH TOPOKHOTO MOKPBITUS», TIPEICTABISIONIYI0 COO0M COBOKYIMHOCTh U3MEPHUTEIbHBIX U
HaBHUTalIMOHHBIX CPEJCTB.

Jlist IpoBeICHUST KOCBEHHOM OIICHKHM XapaKTepa HEPOBHOCTEH M NMPHUYMHEHHOTO aBTOMO-
omwro yiepb6a HE0OXOIUMO W3MEPHUTh TaKWE MapaMeTphl Kak BHOPAIMOHHBIC IEpEMEICHNUE,
CKOpPOCTh M yCKOpeHue. [ 3Toro mpeziaraercs MCIOJIb30BaTh aKCEIePOMETPHI U THPOCKOIIHI,
yCTaHaBIIMBAaEeMbI€ B KIIFOUEBBIX TOUKaX KapKaca aBTOMOOUIIEH.

Ucnons3oBanue cucrem HaBuranuu: GPS u 'JIOHACC — no3BoauT ycTaHaBIUBaTh Me-
CTOITOJIOKCHHE OTIACHBIX YYaCTKOB JIOPOTH, UHPOPMUPOBATH 00 OMACHOCTHU JAPYTUX BOTUTEIICH U
nepenaBaTh 3TH JIaHHBIE B COOTBETCTBYIOUINE OPTaHU3AIMU ISl CBOEBPEMEHHOI'O PEMOHTA J0-
POXKHOTO TOKPBITHSI.

Buenpenue «cucTeMbl KOCBEHHOTO aHajlu3a HEPOBHOCTEN JOPOKHOIO MOKPBITUS» MO3BO-
JIUT TIOBBICUTH 0€30MAaCHOCTh JOPOKHOTO JBUIKEHHUS U CHU3UTHh PUCK KPUTHUYECKUX TMOJOMOK
TPAHCIIOPTHBIX CPEJICTB.

55.IITPUMEHEHUE MAIIIMHHOI'O 1 KOMIIBIOTEPHOI'O 3PEHMSA B ITPOMBIIII-
JJEHHOCTH

Hamnonosa T.C., x.1.H., nou. Yriaosa H.B., ®I'6OY BO «OpnoBckuii rocyaapCTBEHHBIH
yausepcuteT umenn U.C. Typrenesa», Poccus, Opén

MamwuHHOe 3pCHUC ABJIACTCA IOAPA3ACIIOM HMHIKCHCPUH MU CBA3aHO C MPUMCHCHHUEM KOM-
NBOTCPHOTO 3pCHUA B MIPOMBIINIJICHHOCTH. KOMHBIOTepHOC 3pCHUEC — 3TO 06H1Hﬁ Ha6op METOJ0B,
IMMO3BOJIAIOIUX KOMIIBIOTECPAM «KBUACTH.

MammmHHOe 3PCHUC OTHOCHUTCS K MHKCHCPHBIM daBTOMATU3WUPOBAHHBIM CUCTEMaM BU3YyaJIN-
34l B IPOMBIIIJIICHHOCTHU X Ha IPOU3BOJICTBE. OO0iacTrI0 HHTECPCCa MAalIMHHOI'O 3pCHUS SABJISA-
FOTCA I_[I/I(prBBIC YCTpOﬁCTBa BBOJIa-BbIBOJIa W KOMIIBIOTCPHBIC CCTHU, NMPCAHA3ZHAUCHHBLIC IJId
KOHTPOJIA IMMPOU3BOACTBEHHOT'O o60py11013aH1/1$1, TaKHX KakK pO60TI)I-MaHI/IHy.TI$[T0pI)I HJIN arriapa-
ThI OJI U3BJICUCHUA 6paKOBaHHOﬁ MMPOAYKIUH. CucteMBl MalIMHHOTO 3pCHUA 3allporpaMMupo-
BaHBI JJIA BBIIIOJTHCHHUSA Y3KOCIICHUAIN3UPOBAHHBIX 3aJa4 — 3TO MOJACUET 00BHEKTOB Ha KOHBEHe-
pe, YTCHUC CCpHﬁHBIX HOMCPOB UJIK ITOUCK MMOBECPXHOCTHBIX ,Z[C(I)CKTOB.
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KommsrotepHoe 3penue siBisieTcst 6oee o0Ieil 001acTbi0 UCCIIeIOBAHMM, B TO BpeMsl KaKk
MalIMHHOE 3pEHHE CBSA3aHO C MPOM3BOACTBEHHBIMHU 3adadyaMu. KoMmbroTepbl HE MOTYT «BH-
JIETh» TaKUM ke 00pa3oM, Kak 3TO JeiaeT denoBek. DoTokaMephl HE IKBUBAJICHTHBI CHCTEME
3peHus yenoBeka. OmnepaTop MOXKET ONMUpPAThCs Ha JOTaJAKU U npeanonoxenus. Cuctemsl ma-
IIMHHOTO 3PEHUS JTOJDKHBI «BHJIETh» MYTEM M3YUYCHHS OTACIBHBIX MHUKCENIeH N300pakeHus, 00-
pabaTbIBaTh UX U JI€JaTh BBIBOJBI C MOMOIIBIO 0a3bl 3HAHUM M Takoro Habopa QyHKIMIA, Kak
YCTPOMCTBO pacro3HaBaHUsi 00pa3oB. XOTS HEKOTOPHIC AJITOPUTMBI MAIIMHHOTO 3PEHUS ObUIH
pa3paboTaHbl AJI1 UMUTALUU 3PUTEIIBHOTO BOCIPHUATHS UY€lIOBEKa, OOJBIIOE KOJIUYECTBO YHH-
KaJIbHBIX METOJIOB MPUMEHSIETCS U JUISl 00paOO0TKH N300paKEHUIA.

56.AKTYAJIBHOCTh PA3PABOTKM U BHEJIPEHUS ABTOMATH3HUPOBAHHOI
CUCTEMBI VIIPABJIEHUA MHXXEHEPHBIMU TAHHBIMU HA TTPEAITPUATUN

Hozgpuna K.C., k.1.H., gou. Yrnosa H.B., ®I'bOY BO «OpoBckuii rocy1apcTBEHHBII
ynuBepcutet umeHu U.C. TypreneBay», Poccus, Opén

BaxHbIM ycioBueM obecrieueHus KauecTBa MPOIYKIIMK B IPOIecce MPOU3BOCTBA SBISAET-
csl cOOJII0/IeHNE TEXHOJIOTMUECKON JUCIMILTUHBI TP BBIIIOJIHEHUHU KaXA0H onepanuu. TexHomo-
rUyYecKas JIUCLUUILIMHA SBJISIETCS OCHOBOM OOEeCeueHusl KauecTBa U3roTaBIMBaeMOM MPOIYKIIUU
B COOTBETCTBHH C TPEOOBaHHUSIMHU TEXHOJIOTHMUECKOH, KOHCTPYKTOPCKON W HOPMATUBHOM JOKY-
MEHTAI1HU.

TexHonornyeckass 1 KOHCTPYKTOPCKasi JOKYMEHTALUs OJKHBI ObITh Ha paboueM MecTe
oreparopa, oOecre4ynBas COOTBETCTBHE TEXHOJOTHUECKOro mpouecca TpeboBanusm K u
ECTA. Ognako B HEKOTOPBIX CIy4asX OHO OCYILECTBJISETCS Ha OYMa)XHBIX HOCHUTENSX C HC-
10JIb30BAHUEM aBTOHOMHBIX I€PCOHAIBHBIX KOMIIBIOTEPOB TOJIBKO JJIs1 IOJATOTOBKU U PETUCTpa-
IIMU TOKYMEHTOB, WJIM B CMEIIaHHOW (hopMe, KOTr/1a KOMIBIOTEPHI, 00bEAMHEHHBIE B JIOKATbHbBIE
BBIYHCIIUTENbHBIE CETH, CIYXKaT JUIsl OJATOTOBKH, [I€peladll U XpaHEHUs TOKyMeHTauuu. B cBs-
3 C 3TUM BO3HUKAET HEOOXOIUMOCTh pa3pabOTKU U BHEAPEHUSI aBTOMATU3UPOBAHHON CHCTEMBI
yIpaBieHUS NH)XEHEPHBIMU JTAHHBIMHU.

[TonuTuka npeanpudaTvs B 0o0JacTU KadecTBa MpelycMAaTPUBAET CO3[aHUE €IUHOTO WH-
(hOopMaIMOHHOTO MPOCTPAHCTBA NAHHBIX O BBIITYCKAEMOU MPOIYKIIUU TOJ] YIPABICHHEM aBTOMa-
TU3UPOBAHHOW CUCTEMBI YIIPaBICHUS WHXKEHEPHBIMH JaHHBIMH M IMPOU3BOJICTBOM Ha BCEX ATa-
nax KU3HEHHOTO IMKJIa U3/IEIHsL.

Takum oOpa3oM, B aBTOMaTU3UPOBAHHOIM CHCTEME YNpaBJiIE€HUs AAHHBIMU JOJKHA obec-
MEYUBATHCSI CBSI3b KOHCTPYKTOPCKOM U TEXHOJOTUYECKON JoKyMeHTaluu. [Ipu sTom obpazyercs
€IMHOE MPOCTPAHCTBO IMU(PPOBBIX JAHHBIX O BBIMYCKaeMOI MPOAYKIUH, aKKyMYJIHUPYIOIIee BCIO
nH(}OpPMaIIKIO, BOZHUKAIOIIYIO Ha BCEX ATANax >KU3HEHHOT'O KA W3JIEIHsL.

57. ABTOMATU3ALIA ITPON3BOACTBA XEJIE3OBETOHHBIX I/I3I[EHI/H71

[Mukuna E.H., x.1.H., noun. Yraosa H.B., ®I'bOY BO «OpnoBckuii rocyaapcTBEeHHbIN
yausepcureT umenu U.C. Typrenesa», Poccus, Opén

B CcOBpeMEHHOM CTPOUTENBCTBE MIMPOKO HUCHOJB3YIOTCS KOHCTPYKLMH Pa3JIMYHOrO Ha-
3HAYEHMsI, KOTOPhIE OTIUYAIOTCS IO BUIY CHIPhS M TEXHOJOTUM TTpou3BoACcTBa. COOpHBIE XKee-
300€TOHHBIE KOHCTPYKIIMM W WU3JETHS M3TOTABIMBAIOT MPEUMYIIECTBEHHO HAa MEXaHU3WPOBAH-
HBIX TPEINPHUATHUAX W YaCTUYHO Ha 000pydoBaHHBIX Toymronax. I[lo mepe Toro, Kak pacTer
MPUMEHEHHE ODJIEKTPOHHKU TPU TPOU3BOJCTBE, Bce OOJbIlee 3HAYECHHE HMMEIOT JaTUUKH,
KOTOpPBIE BBICTYNAIOT MOCPEAHUKAMHU B TAHHOM LEIH.

ABTOMAaTH3AIUS MPOIECCOB MPOU3BOACTBA OETOHHBIX M3AENU TpeOyeT omucaHus QyHK-
IMOHAJIBHOM CXEMBbI, METOJI0B U3MEPEHUS MapamMeTpoB. TEeXHOJIOTHYECKUN MPOLECC U3rOTOBIE-
HUS apMaTyphl IPEAYCMaTPUBAET, MPABKY U PE3KYy apMaTypHOM CTalld, MOCTaBJISIEMOM B MOTKax
Y TIpyTKaX, Ha CTEP>KHH 3aJJaHHOM JJTMHBI, CTHIKOBYIO CBapKy M THOKY CTEP)KHEH, CBapKy CETOK U
KapKacoB, YKPYIMHHUTEIbHYIO COOpPKY 0OBbEMHBIX apMaTypHbIX OnokoB. Ha 3aBogax mpuMEHSIOT
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INOTOYHO-MCXAHU3UPOBAHHLIC JIMHHUM [JIA 3arOTOBKHM M CBapKHM apMaTypHbIX I/I3ILCJII/II7L HJISI
ABTOMATHYECKOTO YIPABIICHHS MUKINYECKU TTOBTOPSIOMINXCS TEXHOJOTHUECKUX MPOIIECCOB HE-
OGXO[[I/IMO q)OpMI/IpOBaTB CUTHAJIbl IIYCKAa WM OTKIIIOYCHHA HMCIOJHUTCIBbHBIX MCXAaHHM3MOB. ITo-
3TOMY YCTPOWCTBO YIPABICHHS TUMH IPOLIECCAMH JIOJHKHO PEaTM30BbIBATh COOTBETCTBYIOIHIA
UK, B KQXKJIOM 3Tare KOTOporo (GopMUPYETCs: HEOOXOUMBINA CUTHAT YIIPABIICHUSI.

CoBpeMeHHBII YPOBEHb Pa3BUTHSI CPEJICTB ABTOMATUKH TIO3BOJISIET aBTOMATH3UPOBATh Pa-
00Ty HE TOJIBKO OT/EIBHBIX COCTABIIAIONIMX TEXHOIOIMYECKOTO POIIECCan3rOTOBICHUS apMa-
TYPHBIX CETOK U KapKacoB, HO M TEXHOJOTHYECKUX JIMHUH, COCTOSIIIUX U3 CTAHKOB. ABTOMATH-
3aIus MpoIiecca MPON3BOICTBA MO3BOJIMT HE TOIBKO MOBLICHTH () (HEKTUBHOCTH padOTHI, HO H
Onaroapst BO3MOYKHOCTH M3TOTOBJICHUS apMATYPHBIX KapKacoB C MMPOU3BOJIEHBIM NIEPEMEHHBIM
II1aroM, CYIIIECTBEHHO COKPATUT PAacXO0/1 CTaJIH.

58.1CIIOJIb3OBAHUE BA3 JJAHHbIX ITPU MOHUTOPUHI'E W M3MEPEHUWU
IMPOLIECCOB CMK

[IpyrkoBa E.}YO., JlykpanoBa T.B., k.T.H., nou. Yriosa H.B., ®I'bOY BO «OpnoBckuii ro-
cynapctBeHHbI yHuBepcuteT umenu U.C. TypreneBay, Poccus, Opén

Opranu3zanus J10JKHA IPUMEHSTH MOAXOSALINE METObl MOHUTOPHUHTA U U3MEPEHUS NPO-
I[ECCOB CHCTEMbI MEHE)KMEHTa KauecTBa. J[aHHbIE METO/IbI IOJKHBI IEMOHCTPUPOBATH CIIOCO0-
HOCTb MPOLIECCOB JIOCTUraTh 3allNIAHUPOBAHHBIX pe3ysbTaToB. OOBEKTaMU MOHUTOpPUHIA U W3-
MEpEHUs SBIIAIOTCS BXOJbI, BBIXOJBI, a TaKXke X0 npouecca. OCHOBHBIMU LIEJISIMH IIPOBEAECHUS
MOHHUTOPHHIAa U U3MEPEHHs MPOLECCa MOTYT OBbITh: MOATBEPKIECHUE COOTBETCTBUS BXOJOB U
BBIXOJIOB YCTAHOBJICHHBIM TPEOOBaHUSAM, a TaKkKe CTAOUILHOCTU MPOTEKAHUS MPOIIECCa; BbISB-
JICHHE BO3MOXXHOCTEW ONTUMH3AIMK TPeOOBaHMA K BXOJaM M BBIXOAAaM IpoIlecca, a TaKkxke 00-
JaCTe| It ero yIydlIeHUs.

CucremaTHuecKkoe OCYILECTBICHUE MOHUTOPUHIA U U3MEPEHMsI IIPOLECCOB HAIEJIEHO Ha
BBISIBJICHHE CITA0OBIX MECT, KaK B CAMUX MPOILIEccaX, TaK U B CUCTEMHBIX (paKTOpax, CyIIeCTBEHHO
BJIUSIIOLIUX HAa KOHKYPEHTHBIH pocT opranu3zanuu. Cieayer OTMETUTh, YTO C YBEJIMYEHUEM KO-
Tu4ecTBa MH()OPMALIMOHHBIX PECypPCOB, MOJIYYaeMbIX NP MOHUTOPUHTE U M3MEPEHUH MPOIIeC-
coB CMK, TtpeOyeTcs MOCTOSIHHOE COBEPLUIEHCTBOBAHUE METOIUKH M METOOJIOTUHU OCYILECTBIIE-
HUS MOHUTOpHUHTA. B cBsi3u ¢ 3TuM cambiMu 3 (HEeKTUBHBIMU OYIyT SIBIATHCS T€ MHPOPMAIOH-
HbI€ TEXHOJIOTHH, TP MOMOIIU KOTOPBIX MOXKHO OyZ€T CAKOHOMUTh MaKCHUMaJIbHO BpEMSI.

Bei0op u rpamoTHOe ucnonb30BaHue 0a3 JaHHBIX JJIS MPOBEIEHUS MOHUTOPHUHIA MO3BO-
JIUT 3HAYUTEIIBHO YCKOPUTH MPOLECCH MOITYYeHUs] UH(POPMAIlMK U MOBBICUTH KauecTBO MPOBO-
JMMOTO MCCIIEJOBaHNUs, HEOOXOAMMOE [Tl IPUHATHS TPaMOTHOTO PELICHMS.

59.ITOJIVUEHUE SKCIEPUMEHTAJIbBHOM MOJIEJIM JTUATHOCTUYECKOI'O
ITAPAMETPA TTOALIMITHMKOBOTI'O Y3JIA TPEHUA

k.T.H. CemuxoB A.B., x.T.H., gou. B.B. Mumwun, n.1.H., npod. Ilogmactreprer K.B.,
OI'bOY BO «Opnosckuil rocynapcrseHHbiil yausepcuter umenu W.C. Typrenesa», Poccus,
Opén

B HacTos11€e BpeMsi B IPOMBILUIEHHOCTH IIUPOKO UCIIOJIb3YIOTCS MOIIUITHUKOBBIE Y3IIbI
TPEHMS, IPOBEACHNUE TUArHOCTUPOBAHUS C LIEIbI0 CBOEBPEMEHHOTO ONPEIEIICHNUS TEXHUYECKOTIO
COCTOSIHUS C LEJbIO IIPENYNPEXKIECHUS BBIXOJA U3 CTPOSL YCTPOUCTB, B COCTaB KOTOPBIX OHHU BXO-
JISIT, IBJISICTCS BaXKHOM 3aJjadei.

Jlis nMarHOCTUPOBAHHUS TMOIIUITHUKOBBIX Y3JIOB HPEIJIOKEH AJIEKTPOPE3UCTUBHBIN Me-
TOJI, OCHOBaHHBIN Ha U3MEPEHUH HOPMUPOBAHHOIO MHTErPajJbHOIO BPEMEHUM MUKPOKOHTAKTH-
posanust (HUB), paccuntbiBaeMblil Ha OCHOBE CUTHaA 3IEKTPUYECKOTO CONTPOTUBIICHHUS.

Ha snexTpuyeckoe CONpOTUBICHNE OKa3bIBAET BIMSIHUE OOIBIIOE KOJIMYECTBO BHEIIHUX U
BHYTpEHHUX (PaKTOPOB: YaCTOTa BpaIlleHUs Baja, pajualibHas U 0CeBas Harpy3KH, HIEpOXOBaTO-
CTH MOBEPXHOCTEH, TeMIepaTypHbI PeKUM, MOBEPXHOCTHbIE IUIEHKU, TpHOo u TepMoI/IC u
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T.1., 00pasyromux (akTOpHOE MPOCTPAHCTBO. JIJisi YyTOUHEHHs CTENEHH BIUSHUS (AaKTOPOB,
YTOYHEHUsS] MaTeMaTUYeCKOH MOJeIM HEOOXOUMO MpoBeaeHHE APOOHO(YAKTOPHOIrO aKTUBHOTO
JKCIIEPUMEHTA.

IlenTpoM BapupoBaHMs (AKTOPOB SIBJISIOTCS HOPMAJIbHBIE YCIOBHS pabOThI B Yy3Ie€.
VYnpasiisieMble 1 KOHTPOJIMPYEMBIE TapaMEeTpPbl: YaCTOTa BpallleHUs], paJilajibHas Harpys3ka, 00b-
€M CMa304HOro Marepuaina. KoHTpomupyemele mapaMmeTpsl: TEMIEPATypa OKPYXKarOIIeH Cpebl,
n30BITOYHAS TEMIIEpaTypa B 30HE TPEHUS, IIEPOXOBATOCTh KOHTAKTHPYIOLIUX MoBepxHocTel. Ha
OCHOBE paHee IPOBEAECHHBIX SKCIEPUMEHTOB OBLJIO ONPEENICHO HE3HAYUTEIbHOE BIUSHUE TEM-
IepaTypbl OKPYKAIOLIEH Cpe/bl, €CIM OHAa HAaXOJUTCS B JONMYCTHMBIX Ipenenax. M30bITouHas
TEMIIEPATypa B 30HE TPEHUS SBISIETCA 3aBUCUMOM OT TEXHUYECKOT'O COCTOSIHUSA y3J1a U YCIOBUU
ero pabotbel. OTKIMKOM cHcTeMbl siBisgercs mapamerp HUB.

IIpoBeneHHBIE DKCIEPUMEHTHI IOKA3AJIM, YTO IS ONUCAHUS MOJENH JIEKTPUYECKOIO CO-
IIPOTUBJICHUS IIOJIMHOM IIEPBOM CTENEHH IMOAXOAUT TOJIBKO IS MAJIbIX 3HAYEHUW JHaIa3oHa
W3MEHEHMsI BapuUpyeMbIX (aKkToOpoB, A Oojiee TOYHOIO ONMCaHMs HeoOXoAMMa MoJelb Oonee
BBICOKOT'O ITOPsIZIKA.

60.ITPOBJIEMU THOOPMATH3ALIL TA ABTOMATU3ALIII TAJIY3EU ITPOMUC-
JIOBOCTI B YKPAIHI

Cywmina B. B., [lepxaBHuii yHIBepCUTET TeleKOMyHiKaiid, Kuis.

[ndopmaTu3aliiss — 11e CyKyIHICTh B3a€EMOIIOB'I3aHUX OpraHi3alliiHuX, MPaBOBUX, BUPOO-
HUYHX TPOIECIB, CIIPSIMOBAHUX HA CTBOPSHHS YMOB JUIS 33J0BOJICHHS iH(DOpMamiifHUX TOTpEO,
peatizariii mpaB TpOMaJisiH 1 CYCIJICTBAa Ha OCHOBI CTBOPEHHsI iH(OpMaIlIiHUX CHCTEM, IO IPY-
HTYIOTHCSI Ha 3aCTOCYBAaHHI Cy4acHOI 00YMCITIOBATBHOI Ta KOMYHIKAIIMHOT TEXHIKH.

Sk mokasye MOCBIJ IHIIMX KpaiH, iH(GopMaTH3alis crpuse 3a0e3MeUSHHI0 HalllOHATBHUX
iHTEpeCiB, TOJIMIICHHID KEPOBAaHOCTI €KOHOMIKOK), PO3BUTKY HAaYKOMICTKHX BHPOOHHUIITB Ta
BHCOKHMX TEXHOJOTIH, 3POCTaHHIO MPOJYKTUBHOCTI mpami. B Vkpaini aBTomMarm3anis ramys3ei
IIPOMUCIIOBOCTI — HEOOX1THE pIlIeHHS I MOKPAIICHHS eKOHOMIYHOI curtyarii. [Hdopmarriiiai
TEXHOJIOTI1 y Tally31 MPOMMCIIOBOCTI 3aXOIUTIOIOTh PUHOK 1 MM HE MOXKEMO 1 JaJli 3aJIUIIATUCS B
CTOpOHI Bij mporpecy. AJjie B JaHOMY BHMIAJAKy OJHE YiIUIs€ 3a co0O0I0 1HIIE, TOXK IS MOJIII-
IIEHHSI CUTYallii MOTPiOHO MeperasaaTi BCIO CUCTEMY 3 CAMOTO 11 TOYaTKYy.

[Touaroxk 1H(popMaTH3allii B JaHUI yac MojsArae y aBTomMaTu3anii mpoleciB BUpOOHUIITBA 3a
JIOTIOMOTOI0 TEXHIKM HOBITHIX PO3pO0OK, sika MTOBHHHA OYTH KepoBaHa IouHO0. Ternep MoxkHa
MMOJIMBUTHCH HAa BiK KOMIIAHIi, a TaKOX IMEPCOHATy. Y MOJOJIUX KOMIIaHISIX HEMa€e 0COOJIUBOT
CKJIQJIHOCT1 3MIHUTH MiJX1A Y JESKUX MiAPO3/iiax TaK, sk JTOJACHKUN (PakTop — 11e OAHMH 3 TOJo-
BHUX (DaKTOpIB pO3BUTKY. SIKILIO 3BEpHYTH yBary Ha CTaplilli KOMIaHii, TO BIK EPCOHATY TaKOXK
Oine OuTbImiA. YuM crapiie JroIuHa, TUM CKJIaAHIINe il CpUiMaTH Ta 3aCBOIOBATH HOBY 1H(O-
pMailiro, OCBOIOBATH HOB1 TEXHOJIOTII, TOIIO. TyT 1€ BapTO 3BEPHYTH yBary Ha MOTHBAIIIIO TEP-
COHaJly KOMIaHil y TpOIIOBOMY €KBiBaJ€HTI, a/Ke 1€ Ty>K€ BAXIUBUN acmleKkT y poOoTi. 3HOBY
K TaKkW, YAM Kpalle MOTHUBAIlis, TUM Kpaile Oy/Je HaBYaTHCS IEPCOHAT Ha BUKOHYBATH CBOIO
poboty. OTxe, Ha MO TYMKY, IMTOTPIOHO 3MEHIITYBAaTH BiK pOOOYOT0 MEPCOHANY B KOMITaHii, ajie
1€ HE MOXJIMBO 3p0OUTH 6€3 KOHKYPEHTHOI 3ap00ITHOI MIaTH B raiy3i, TOXK MOYMHATH MOTPIOHO
3 OIUIATH Tpalli.

61.CUCTEMA ABTOMATHUYECKOI'O KOHTPOJIA KAUECTBA W TOYHOCTHU
PEXVYIIETI'O UHCTPYMEHTA

XaitpyrnunoB U.U., k. T.H. CenuxoB A.B., ®I'BOY BO «OI'Y umenun W.C.Typrensay,
Poccus, Opén.

[Ipon3BOACTBO HYXZaeTCsi B MOCTOSHHOM COBEPIICHCTBOBAHMM M ONTHMHU3AIMU CBOMX
poLeccoB. JT0 OOYCIIaBIMBAETCS KEJaHWEM IPOU3BOAMUTENS CHU3UTH KOJIMYECTBO Opaka Ha
cBOEM mnpennpusTuu. Ecnum paccMmarpuBaTh KOHKPETHEE, TO B aBTOMATU3AIlMM HYXIAE€TCS
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KOHTPOJIb Ka4€CTBA M TOYHOCTU PEXKYIIEro HHCTPYMEHTA B 1IeXy MexaHu4eckoi o0padboTku. M3-
32 CHW)KCHUS TOYHOCTH HHCTPYMEHTa BO3HMKACT IIOTPEIIHOCTh, KOTOPYIO B JajbHEHIIeM
NPUXOAUTHCS KOMIICHCHPOBATH 32 CUET JPYrHX MMapaMeTpOB MPOU3BOJICTBA.

CeronHs aKTHBHO TIOBCEMECTHO IIPUMEHSIOTCSI YMHBIE CUCTEMBI, KOTOPBIC MOXKHO M HY)KHO
aJlanTUPOBAaTh JJIsl TIPOU3BOJCTBA. B ciiyyae aBToMaTH3aluy MpOLEcca KOHTPOJIS, Mbl CMOKEM
emé Ha HA4YaJbHOM JTalle CHU3HUTH IOTPEIIHOCT J0 MUHUMAJIBHO BOSMOKHOTO 3HAYCHUS, TEM
CaMbIM IIOBBICHUB 06]]_[66 Ka4€CTBO C60pKI/I " OpOoAYKTa B LCJIOM, ITOITYTHO CH_Ié N CHU3UB 3aTpaThbl
Ha [POU3BOJICTBO.

I[JIH peuicHu-d ILaHHOI\/JI HpOGHeMLI npeaiaracTCsa BHCAPUTh «KCUCTEMY KOHTPOJIA Ka4€CTBA U
TOYHOCTH PEXKYIIEro MHCTpyMeHTa». CHcTeMa MPEeICTaBIseT CO00M KOMIUIEKC U3MEPUTEIbHBIX
CHCTEM M CHCTeM cOopa-aHaiu3a JaHHbIX. Ha craHke OyayT yCTaHOBJICHBI JAaTYMKH, KOTOPHIC
OynyT nepenasarh MH(GOPMAIMIO 110 MUKPOHEPOBHOCTSIM, OOIEMY OTKJIIOHCHHIO B Pa3IMYHBIX
IUIOCKOCTSX (A1 KaXKI0r0 MHCTPYMEHTAa CBOM IUIOCKOCTH), YCTaJIOCTH MHCTPYMEHTa U T.1. B
Cllydae HeCOOTBETCTBHSI HHCTPYMEHTA 3aJaHHBIM IIapaMeTpaM, OH JIOJDKCH OBITh 3aMEHEH, eCI
HA00O0POT, TO MPOAOIKUTE CBOIO PA0OTY.

62. BATATOATEHTHI PEKOMEHJIALIMHI KOMITIOTEPHI CUCTEMH HA OC-
HOBI HEUITKOI JIOT'IKU

K.T.H., go1. ymypa O.M., Xyzix b.O., /lep>xaBHuii yHiBepcUTET TeIeKoMyHikamii, Kuis

OcTaHHIMH POKaMH peKOMEHAlliiHI CUCTeMU HaOyBarOTh BCe OLIBIIOI MOMYASPHOCTI, 110
MIOB’S13aHO 3 MOKJIMBOCTSIMH OUTBII THYYKOI B3a€EMOJIi KOPHUCTYBadiB 3 HUMH Y IMOPIBHSHHI 3
TaKUMHU KJIIACHYHHMH CHCTeMaMH, K 0a3u gaHux. HaitOunbm epexkTHBHUMHM BBa)KarOThCs Oara-
TOAreHTHI PeKOMEHIAIIIHI CHCTEMHU.

HasiBHICTh JEKiIbKOX IHTEJNEKTYaIbHHX areHTiB B iH(OpMaliiiHiil cuctemi 3abe3nedye
MOJKJITUBICTh PO3B’SI3aHHS CKJIQJHHUX Ta OaraTOrpaHHUX 3a7ad, TaKUX SK OHJIAWH-TOPTIBISL YU
MOJICJIFOBAHHS COIIIAJIbHUX CTPYKTYp. BUKOpUCTaHHS HEYITKOI JIOTIKHM JIO3BOJISIE peaii3yBaTh
MaKCHMaJIbHO PE3YJIbTATUBHY Ta MPOAYKTUBHY POOOTY KOPUCTYBAiB 3 CHCTEMOIO, 3a0€3MeUyro-
Y1 MOKJIMBICTh HAOYTTS TAKOKO CUCTEMOIO JTOJJATKOBUX 1HTEICKTYaJIbHUX PHUC.

Jlyist cTBOpEeHHS 0araroareHTHUX PEKOMEHIAIIHHIX KOMIT FOTEPHUX CHUCTEM Ha OCHOBI He-
YITKOT JIOTIKK HEOOX1HO PO3pOOUTH BIIOBIIHY METOAUKY.

63. IPUBHAYEHHA KOPITOPATUBHUX BIPTYAJIbBHUX MEPEX

Apmomuk J{.B., lep>kaBHuii yHiBepcUTET TelekoMyHikalii, Kuis

CrpiMkHii po3BUTOK IHTEpHET, sike CIOCTEpIraeThCcsl MPOTATOM OCTaHHIX POKIB, BIJKPHUBAE
OyIb-sIKOMY BJIACHHUKOBI KOMI'FOTEpa JOCTYIM /10 HEOOMEXEHUX pecypciB iHpopmarlii. Y 3B'A3Ky 3
LIUM MOXKJIUBICTH 1HJUBIyaJIbHOTO 1 KOJIEKTUBHOIO JOCTYIY JI0 KOPIIOPATUBHOI MEPEXI MPAKTUYHO
B Oy/Ib-SKHMIl 4ac IIBUJKO MEPETBOPIOETHCS HA ypsAJ BUMOra JijgoBoro cBiTy. [Iparnyun no 3min-
HEHHsI CIIBIIpalli 3 HapTHEpaMM Ta MocTavyalbHUKAMHU, KOMITaH1i BIIKPUBAIOTh JUIsl HUX OKpeMi cer-
MEHTH CBOIX MEPEX, 3aBIIIKA YOMY CKOPOUYYETHCS Yac, 10 BUTPAYAETHCS HA BIPOBAHKEHHS HOBHX
MO>KJIMBOCTH 0OCIIyTOBYBaHHS KJTI€HTIB.

VPN - 11e 00'eiHaHHS BIAJIaJIEHUX JOKAJIBHUX MEpeX a00 OKpeMux poOdOYHX MICLb 3 BUKOPH-
CTaHHSAM CHEliaJbHUX amapaTHUX ab0 MPOrpaMHUX HPUCTPOIB, SIKI 3A1MCHIOIOTH 1H(OpMaIiiiHy
3aXUCT TPAH3UTHOrO TpadiKy 1 HOro TyHHEIMPOBAHUE MOBEPX MYOITIUHUX MEPEX 3 MAKETHOIO Ie-
penauero.

besneka iHpopmariiiHOT B3a€MO/I1T JJOKAJIIBHUX MEPEX 1 OKPEMHUX KOMIT'FOTEPIB Uepe3 BIIKPUTI
myOJIiYHI MMaKeTHI Mepexi, HapuKiIag uepe3 [HTepHeT, BUMarae sikiCHOro BUPIIIEHHS JBOX 0a30BUX
3amadq (puc.l):

- 3aXUCTY MIAKIIOYEHUX JI0 MYyOJIYHUX KaHajax 3B'A3KY JOKAJIbHUX MEPEX 1 OKPEeMHUX KOM-
M'IOTEPIB BiJ] HECAaHKIIIOHOBAHUX i1 3 OOKY 30BHIITHBOTO CEPEIOBHUIIIA;

- 3axXUCTy iH(opMarlii B mporeci nepeadi Mo BiAKPUTHUX KaHaJax 3B'A3KY.
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Pucynoxk 1 - 3aBnanns no 3a0e3nedeHHIo O6e3neku iHpopMaiifHoi B3aeMoii

3abe3nedeHHs BIAMOBITHOTO PiBHs Oe3nekn oOMiHy iH(OpMAIiE€r0 MOXKE AOCSATAaTUCS 3a pa-
XYHOK KOMITJIEKCHOI'O BUKOPUCTAHHS OpraHi3alifHuX, TEXHIYHUX, alapaTHO-NPOrpaMHUX 1 KpHUII-
TorpadigHUX 3acO0iB 3aXHCTy, a TAKOX 3IHCHEHHS 0E3MEpEepBHOTO KOHTPOJIO 332 €PEKTUBHICTIO
peaizoBaHMX 3aXO0JiB 00 3a0e3reueHHs iHpopMaIliiHOT Oe3MeKH.

KoMruieke 3aXxuCcHHUX 3aXO0/IiB TTOBHHEH Nepe10adaTu:

- 3an00iraHHst BUTOKY, BTpaTH 1 miIpoOKu iH(OpMaIlii;

- 3an00iraHHs 3arpo3u iHpopMaIiifHOT Oe3NIeKH 0COOMCTOCTI, CYCITUTLCTBA, JICPKABH,

- 3an00iraHHs HECAaHKIIIOHOBAHHMM JIisIM 31 3HHMIICHHS MOAu(iKaIlii, ClIOTBOPEHHS, KOMIIOBaH-
Hs1, OJOKyBaHHs iH(OpMaIii. 3aCTOCYBaHHS LIUX 3aXO0JIiB JO3BOJHUTH BHUPIMIUTH MPOOIEMy MaKCH-
MaJIBHO 3aXMIIEHOT POOOTH OYyAb-IKUX KopHCTyBaqlB yepe3 myOniyHy TeJ‘IeKOMYHIKaHII/IHy Mepexy
1 Oe3MeYHOro MiJKIFOYEHHS 0 Hel OpraHiB JepXKaBHOI BJaau, OIOJDKETHUX OpraHi3allii, MyHKTIB
KOJIEKTUBHOTO JIOCTYIY IT KOMEPIIIMHUX KOPUCTYBaYiB.

Binkputy 30BHILIHIO cepeny nepenadi iHGopmMallii MO>KHa pO3JUTUTH Ha cepeay IIBHIKICHOI
nepeaayi JaHUX, B SKOCTI KO MOK€ BUKOPHUCTOBYBaTHcA BHiIeHa 1P-mepexy abo InTepher, a
TaKOX OUIBII MOBUIbHI 3arajlbHOJOCTYIHI KaHaIM 3B'A3KY, B SIKOCT1 SIKMX HaildyacTille 3aCTOCOBY-
I0Th KaHa/u TenedoHHoi Mepexi. Haitbinpm npocTuM crocobom 00'eTHaHHS JOKAJIbHUX MEPEX 1
BiJTAJICHUX KOMIT'IOTEPIiB € 00'€THAHHS Ha OCHOBI rI100aNbHOT Mepexi [HTepHeT (puc.2).

Oprani3aist BIpTyaJIbHUX MepeX Ha OCHOBI [HTepHeTy Mae HU3KY IlepeBar:

- 3a0e3mevye MaciuTaboBaHy MIATPUMKY BIIJIaJIEHOTO JOCTYITY IO PECYPCIB JIOKAIBHOI Mepe-
XK1, I03BOJISTIOYM MOOUTBHUM KOPHUCTYBayaM 3B'SI3yBaTHUCSA 3 MICLIEBUM Tele(OHHUM JIiHISM 3 110CTa-
YaTbHUKAMH TTOCTYT

IHTepHeTy 1 TaKUM YMHOM BXOJUTH B CBOIO KOPIOPATHBHY MEpeXy; NpU opraHizauii Bijiia-
JIEHOTO JIOCTYITYy KOPHUCTYBAdYiB JI0 JIOKAJIHHOI MEpeXi BUKIIOYAETHCS HEOOXIAHICTh B HASBHOCTI
MOJIEMHMX IYJIiB, a Tpa(ikoM JTUCTAHLIHHOIO JTOCTYIy MOXHA YIPABIATH TOYHO TakK ke, K Oylb-
SKUM 1HIIUM TpadikoM [HTepHETY; CKOpOUYIOThCS BUTPATH Ha 1H(OpMaliiiHuii 0OMiH Yepe3 BiJK-
PUTY 30BHIIIHE CEPEIOBUIIIE.
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OpHak rapaHTOBaHy SIKICTh OOCIYTOBYBaHHS Uil MOTOKIB MPU3HAYCHUX ISl KOPUCTyBaua
JAHUX, a TAKOXK 3aXUCT IX Bl MOXKJIMBOIO HECAHKI[IOHOBAHOT'O JAOCTYIy a00 pyiiHYBaHHs B IMOBHII
Mipi MOXKYTh 3a0e3meunTH TibKu BuaineHi [P-mepexi. a Takox mepexxi ATM a6o Frame Relay,
HaJeXaTh OKpeMHUM IMpoBaiinepam. Bukopucranus nyOmiunux mepex ATM a6o Frame Relay B
sakocTi ocHoBH Ui VPN mae oiHy He3anepeyHy nepeBara B mopiBHsHHI 3 [HTepHeToM, a came BOY-
JI0BaHy MiJATPUMKY SIKOCTI TpaHCIOPTHOro o0ciayroByBaHHs. OJIHaK MOBCIO/IHA MOIIUPEHICTh Me-
pex Ha 6a3i nmportokoiy IP, iX yHiBepcadbHICTh 1 €KOHOMIUHICTh POOUTH Il Mepexi Ok TpHUBa0-
JIMBOIO OCHOBOIO cTBOpeHHS VPN 1151 G11bIIOCTI MiANMPUEMCTB 1 opraHizaiii. J{o Toro x B BUiIE-
Hux [P-mMepexax MOYMHAIOTH MIUPOKO BIPOBAKYBATUCS TaKi MPOTOKOJIH 1 TEXHOJOTIT yIIpaBIiHHS
axicTio oociyroByBanHs (QoS, Quality of Service), sk RSVP. DiflServ i MPLS.

64.IIPOI'PAMHE 3ABE3IIEYEHHS J1JIS1 BEPCTATIB 3 UIIK J1JIS1 IIOCT OBPOBKU
JABEPHUX ITOJIOTEH TA IBEPHUX PAM

K.T.H., fo11. A.B. CunuBoHIOK, JlylibKuii HallioHadbHUM TeXHIYHUN yHIBepcUTeT, JIyIbk

B Ykpaini cepiiiHO BUTOTOBISIOTHCS 1BEpi B M. XepcoHi Ha (adpuili [Bepeit TOproBoi Ma-
pku «Hosuit Ctuiby». BeTanoBiieHi Ha 1aHOMY BUPOOHHMIITBI KOMIUIEKCH JJO3BOJISIOTH BUTOTOB-
JSATU JBEpl PI3HOI HOMEHKJIATYpU Ta KiabKocTi. Ha choroaHimHii aeHb, KOMIaHig 30UIbIINIA
acoptuMeHT npoaykuii 7o 100 moneneit aABepHUX nojoreH. OgHAaK 0OJaJHAHHS, K€ BUKOPHC-
TOBY€THCS Ha BUPOOHMIITBI, HE JI03BOJISIE BUTOTOBJISITY OTBOPH 1 Ma3H MiJ 3aMKHU Ta METJl B JIBe-
PHUX IOJIOTHAX.

Po3pobrneno nporpamue 3abe3neuenHs ans BepcratiB 3 UIIK mist moct 00poOku qBEpHUX
nojyioreH Ta aBepHux pam (AIIIP). [lo ocHOBHUX mepeBar AaHoro o6jaJHaHHS MOXHA BiTHECTH:
aBTOMATHYHE 3aBaHTAKEHHA Ta 3py4yHe 30epekeHHs B 0a3l JaHUX (T€OMETPUYHHUX MapaMeTpiB)
BCl€T HOMEHKJIATYpH TETelNb 1 3aMKiB, L0 J03BOJII€E CKOPOTUTH ILUTAT TE€XHOJIOTIB, SIKI TOTYIOTh
Kepyroul [porpaMu; po3podka aBTOMaTHYHOI'O T€HEepaTopa KepyruHux Iporpam JIjs BepcTaty 3
UIIK; peanizoBaHO aBTOMaTHU4YHe 3aMiproBaHHs BcTaHoBNeHOro JIIT/IP i Kopekiis reoMeTpU4HUX
napaMmeTpiB mij yac podoTu Bepctaty. Po3pobieHe nporpamHe 3a0e3nedeHHsl yCIilHO BIIPOBa-
JDKeHE Ha BUPOOHUIITBI.

65.I0CJIDKEHHA METOMAIB ITOKPAIIEHHA SAKOCTI PACTPOBOI'O 30BPA-
XEHHA

K.p.-m.H., nonenT Komroba A.1O., CiroBcekuii B.O., Jlynpkuii HallioHAIBHUN TEXHIYHUN
yHiBepcUTeT, JIynpbk

3aBIKM BUKOPUCTAHHIO TEOpii KIITUHHUX aBTOMATIB OyJIO CTBOPEHO METOJI, SKHH IIyKae
XHUOHI MiKcelll 300pa)kKeHHs, MOPIBHIOE iX 3 CYCITHIMU MIKCENIIMU Ta 3MIHIOE X Ha HEOOX1AH1 7S
TOro 1100 MOKPAIIUTH SIKICTh 300paxkeHHs. Po3po0ienuit MeTos moka3aB JOCUTh HEIOraHi pe-
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3yJIbTaTH, @ caMe J1aB MOXJIMBICTh 3HIMATH PO3MHTICTh, BUAAIATH 3aiiBe (IIyMH) 3 HESKICHUX
300pakeHb.

VY po6oTi po3TisHYTO Ta 3aCTOCOBAHO HACTYITHI METOAM MOKpPAIIEHHS 300paKeHHs: 00po-
OKa JBOKOJIIPHOTO 300paKCHHsI 3a aJlTOPUTMOM, 3allPOIMIOHOBAHUM Y KJIacH4YHiN rpi “YKutrs’”;
moOymoBa 300pakeHHs 3a JOMOMOrorw (GyHKIIii; 00poOka 300pakeHHs 3a JOTIOMOTOI0 aJTOPHT-
MYy yCEpeIHEHHS 3 Barow; oOpoOka 300pa)KeHHS aJrOPUTMOM 3HHUIIEHHS XUOHHUX IIKCENIB, 110
MAalOTh TPYyNU MOMIOHHUX CycifiB. TakoX BUKOHAHO MOPIBHSAHHS PO3pPOOICHOrO METOY Ul MOK-
paIeHHs SKOCTI pacTPOBOTO 300paKEHHS 3 CAaMHUM 1HOBAI[IMHUM IiIXOJ0M Ha OCHOBI HEMpPOH-
HUX Mepex — Super Resolution. BucHOBOK: MeTO/ MOKpAILEHHS SIKOCTI PaCTPOBOTO 300paskeHHS
Ha OCHOBI KJIITHHHHX aBTOMATIB € JIOCHTbH I[IKAaBUM, MPOTE BiH MOCTYMNAEThCS AITOPUTMAM Ha
OCHOB1 HEHPOHHHUX MEPEK.

66.MOHITOPUHI" TOBKIJJIA TA AKOCTI JIOTICTUYHOI'O OBCIIYTOBYBAHHS
JUIA TIOIEPEJDKEHHSA PU3UKIB 3ITKHEHHSA TA BE3IIEKU PYXY TPAHCIIOPTHUX
3ACOBIB

K.T.H., 1o1. Kocenko B.P., n.1.H., c.H.c. CrennanoB M.M., k.T.H., no1. Ctopuak K.II., [dep-
KaBHHUU YHIBEPCUTET TEICKOMYHIKaIIii.

[HTenexTyanbHi TPAaHCHOPTHI CUCTEMHM 3aCTOCOBYIOTh 3HA4YHO OLIbIlIe PecypciB, 1100
Kpalle MiIBUIIYBaTH PiBHI KOMIT I0Tepu3alii GyHKIii 3a0e3meueHHs Oe3MeKH KUTTS MacaKUpiB,
BaHTaXIB Ta TPAHCIOPTHOI 1HPPACTPYKTYpH B IIoMy. TpaHCIOPTHI 3aCO0M Pi3HOMAHITHOTO
MPU3HAYCHHS BiIOBIJAIOTh LIJSIM MOJiEPraTHYHUX BUPOOHWYMX OpraHi3alliid, sKi BU3HAYAIOTh
iX MapLIpyTH Ta peiicu y MpoCTOPOBO-4acCOBOMY KOHTIHYyMi. Maiixe HeoOMekeHe pi3HOMAaHITTS
TPAHCIOPTHHUX 3acO0IB Ta YYAaCHHKIB CUTYAIIHHUX B3a€MOBITHOLICHb OOYMOBIIOE TPIOPUTET
HampsiMaM aBTOMAaTH3allii BIAMOBITHUX YHCENbHUX (DYHKIIIH, SKi TPaJAULIHHO BUKOHYBAB JIIO/IH-
Ha-BOJIN. Y HACIIJIOK [HOTO 1HIIMIA HAMPSM 32 CYTHICTIO IHTEJIEKTyari3alii (MOKPUTTS 3aJa4HO-
ro PI3HOMAHITTS 32 PaxyHOK MPUPOAHOTO YU IITYYHOTO 1HTENEKTY) 3AIUIIAETHCS TIOKH IO JIPY-
TOPSITHUM JUTS IHTENIEKTyaTbHUX TPAHCIIOPTHUX CHCTEM.
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CEKUIA 3
3ACTOCYBAHHA TA EKCNNYATALIA
TENEKOMYHIKAUIMHUX CUCTEM TA MEPEX

KepiBauk cekmii: a.1.H., noit. B.B. Kocenxo, JIT «XHJIITM», Xapkis
Cekperap cekmii: k.T.H. T.B. ¥YBaposa, HYOVY, Kuis

1L.JOCIIIXKEHHA XMAPHUX CXOBUI JAHUX TA BIAOCKOHAJIEHHA
METOY BUBOPY HIIIO3Y 3A CKJIAJHICTIO 3AIIATY

Huu M., [lepxaBHuii yHIBepCUTET TeIeKOMyHiKamii, KuiB

[IpoBeneHO aHai3 apXiTEKTypH CUCTEM 30epiraHHs JaHWX, JOCTIKEHO OCHOBHI MiIXOIU IO XMa-
PHHUX CXOBHII JaHUX, BUAIJICHO OCOOTMBOCTI (pOpMyBaHHS apXiTEeKTypd XMapHUX CXOBHII AaHUX 1 1X
MpoOJIEeMaTHKy Ta MPOBENEHO aHaNi3 TPAHCHOPTYBAaHHS JaHWX B PO3IMOAUIEHHX CHUCTeMax. Y Mporeci
aHai3y BUAUIEHO TO3WTHBHI 1 HETaTWBHI PHUCH apXiTeKTypu 30epiraHHd AaHHUX. Y TOCKOHAJIEHO METOJ
BHOOPY ILTI03Y 3a CKJIAIHICTIO 3aMUTY, [0 JO3BOJISIE OTPUMATH HAMKOPOTHIMH HIIAX Bil KOPUCTYBAYIB 10
nanux. HallKopOTINWiA NIISX BU3HAYAETHCSA AWHAMIUHO, 3aJI€KHO BiJl MiCIs pO3TalllyBaHHS KOPUCTyBaya,
0COOIMMBOCTEH HOTO JaHWX, 3aBaHTAXKECHHS PI3HUX JUITHOK MEPEXKI.

[Ipn po3rniami XMapHUX CXOBHIN JaHUX 30CEpe/KeHa yBara Ha iX apXiTeKTypHHX
0COOJIMBOCTEH 3 TOYKH 30py €PEKTHBHOCTI Ta JOCTYMHOCTI JUIs KOpUCTyBauiB. EdekTuBHiCTh
30epiraHHs JaHUX — BaXJIMBA XapaKTEPUCTUKA XMapHOi 1HPPACTPYKTypH 30epiraHHs, 0COOIUBO
BpPaxoBYIOUH ii aKIEHT Ha 3arajbHy €KOHOMil. [IpOMyKTHBHICTP Mae OaraTo acrekTiB, aje
TOJIOBHE 3aBJaHHS XMapHOI CHCTEMH 30epiraHHs JaHUX — T[EePEeMIIIEHHsS JTaHUX MiXK
KOPHUCTYBA4eM 1 BITAICHUM MOCTAYaIbHUKOM XMapHHUX MOCITYT.

BusiBieno By3bKi MicIlsl B oprasizallii Ta TpaHCIIOPTYBaHHI JaHUX B XMapHHX CXOBHILAX
JaHUX, HA OCHOBI YOr0o OOTPYHTOBAHO TMOCTAHOBKY 3amadi jisg MociimpkeHHs. CIpoeKTOBaHO
apxiTEeKTypy CHCTEMHM Ha OCHOBI 3alpPOMOHOBAHUX 1 3MOJEIbOBAHUX METOJIB OpraHizamii
JOCTYIy 10 XMapHOTO CXOBHINA. BiJMOBITHO MO CIIPOEKTOBAHOI apXiTEKTypH MpoaHali30BaHO
Ta JOCIIIKEHO IOTOKM JaHuX B cucreMmi. [IpoBeneHo MNpakTUYHY peani3alilo XMapHOIro
CXOBHIIa Ta MpOIECIB OOMIHY JaHUMHU 4Yepe3 Hboro. lIpoBeaeHO MOpIBHSUIBHUN aHali3 3a-
MIPOMIOHOBAHUX METOJIB 3 ICHYIOUMMH Ta JIOBEACHO iX €)eKTUBHICTb.

2.RESEARCH OF SYSTEMS OF PHASE AUTO ADJUSTMENT OF INDICATORS OF
DYNAMIC CHARACTERISTICS.

Rudenko N.V., State University of Telecommunications Department of Information
Technologies, Kyiv

Information systems and technologies form the basis of modern access to various information
resources and have many dynamic characteristics, the fluctuation of which is the reaction of the
system to external disturbances. A distributed enterprise information management system (ERP
system) with access to distributed databases and knowledge uses a mobile component. Therefore,
information communication systems using mobile forward-looking networks place the quality of
information transmission in a higher demand for the accuracy of the measurement of system
performance and accuracy in the management of functional processes. Thus, one of the main areas of
development of theoretical and applied bases for the construction of information technologies is the
development of systems of phase auto-repair of indicators of dynamic characteristics. Systems of
phase auto-debugging (PLL) are widely used in information systems, modern mobile and
telecommunication systems for the implementation of various functions, including signal processing
and control, carrier and clock frequency recovery, frequency generation, frequency synthesis. To date,
many questions regarding the efficiency of PLL systems in information technologies and systems
have not been fully explored. In this work the systems of dynamic auto adjustment of the
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characteristics of information systems for obtaining the necessary indicators are examined, problems
of increasing the accuracy and speed of the PLL system in steady and transitional regimes with the
help of correction devices are considered, that is, improvement of the main quality indicators.

3. OPTAHIBALIIA IP-TEJIE@OHII HA ITIAIIPUEMCTBAX YKPAIHM.

Ckaba C.M., [lep:xaBHUI YHIBEPCUTET TeleKOMyHikamii, Kuis

IP-Tenedonis € HalikpamuM pillIeHHSM OpraHi3allii 3B’ 3Ky Ha IMiJMPUEMCTBAX Ha JaHUN
yac. Tpanuniitai TenedoHHI Mepexi MarOTh HAJIUIIKOBY MPOAYKTHUBHICTB, B TOH 4ac, sk IP-
TeneoHisi BUKOPUCTOBYE TEXHOJOTI0 CTUCHEHHS T'OJIOCOBUX MAKETIB 1 103BOJISIE TOBHICTIO BU-
KOPHUCTOBYBAaTH €MHICTh TenedonHoi miHii. [Ipu npomy IP-Tenedonis BUSBIAETHCS IEMICBIINM
pILIEHHSM SIK JUUIS OTieparopa, Tak 1 i aboHeHTa. Bece OUIbIIOT momynspHocTi HaOyBatoTh [P-
ATC, saxi xpim QyHKuii o3y IP-tenedonii BUKOHYIOTh TaKOX TpaAuLidHI (yHKIIT 3BHUYaii-
Hux oicaux ATC. Bipryansna ATC nanae Bci crannapTHi MoxiauBocTi [IP-ATC Ta 6arato iH-
I0T0, IO JAOCTYNMHO 4epe3 IHTepHeT 0e3 mpuadaHHs Creniaai3oBaHOr0 KOMyTaIliifHOTo o0sa-
HaHHs. KiHIleBI KOpHCTyBadi BHKOPHUCTOBYIOTH VoIP-Tenedonu abo mporpamui momatku IP-
tenedonii. B Ykpaini Ha nanuii yac momyiaspHUME pimeHHsMEu BiptyansHoi ATC e: Binotel,
Phonet, Stream Telecom, Zadarma, Oxu-Toxkwu, Intelco, CloudCalls, Aitel, MIIT, KITEL.

Po3pobneni pekomennanii moao BrnpoBamkeHHs [P-renedonii Ha 6a3i icHyrouoro Ha puH-
Ky YKpainu obnagHaHHs.

4, KOPUT'YBAHHS ITOMMJIOK ITUKJIOBOI CUHXPOHIBAILIII

Kymuenxko C. C., [lepaBHHii yHIBEpCUTET TeIeKOMYHiKamiid, Kuis

ANropuT™Mu KOpUryBaHHs 0a3yloThCsl Ha aHaJli31 OPYLIEHb HOPMOBAHUX CUHTAKCUYHMX Ta
CEeMaHTHYHUX NapaMeTpiB iHPOPMALIHHUX Ta CIIy>)KOOBHX IMAKETIB, sIKi OyJIM MPHIHATI BY3JIOM-
OJICpKYyBadyeM.

B 6inbimocTi cucteM niepenadi IMUKIOBa CHHXPOHI3AIIS 3IHCHIOETHCS 33 IOTIOMOTOI0 CHH-
XpOCHMBOJIIB. B Takux crucTemax MOpYIIEHHS IUKIOBOI CHHXPOHI3alii NPU3BOIUTH 10 BUHUK-
HEHHS IIOMIJIOK JIBOX THITIB: "37MUTTS MakeTiB" Ta "po3/ijeHHs makeTiB". 3amporoHOBaHHMA CIIO-
ci0 1 anropuT™MH BHSIBICHHS TaKUX MOMUJIOK Ta YCYHEHHS iX HACTIAKIB 3/1HCHIOETHCS HUIIXOM
MOPIBHSUTBHOTO aHAII3y IMapaMeTpiB MPUHHATOTO MaKeTy i3 HOPMOBAaHMMH NapaMeTpaMH, TaKu-
MU K 00’€M MaKeTy B 3aJI€KHOCTI BiJl HOTO TUIY, O4iKYBaHUI [UKJIIYHUN HOMEp MaKeTy IO Ie-
penaui, agpeca oTpuMyBaua, BIAMIHHOCTI B yIpaBisitouii iH(opmallii MopiBHIHO 13 MONEpeHi-
MU TaKeTaMHU CEaHCy TOILI0. AHANI3YIOUM LI MapaMeTpH 3I1MCHIOETHCS aJrOPUTM BiJHOBJIEHHS
MakKeTy WIIIXOM Iepebopy Aekiabkox crpoO. Ilicias koxkHOI cripoOu BUKOHYETbCS IEpeBIpKa
BIJTHOBJICHOT'O MMAKETY 3T1JIHO CTaHJApPTHIN Mpoleaypl KOHTPOJIO BUKOPHUCTOBYBAHOTO MPOTOKO-
ay. IIpu BiACYTHOCTI MOMWJIKH CHPOOU NMPUIHUHSIOTHCSA 1 POOUTHCS BUCHOBOK NMPO KOPEKTHICTH
nepezaui.

BuxopucTtanHs anropurMmy J1a€ MOXJIHUBICTh MiABUILUTH MPOIYCKHY 3AaTHICTh MEPEXKI.

5.MEPAPXNYECKAA TEPMHWHOJIOI'UA INOACUCTEM MAPHIPYTU3ALIUN TE-
JIEKOMMYHUKAIIMOHHBIX CETEN

Camumxankiu 3eitHan Apa3 oribl, ['ocynapcTBeHHBI YHUBEPCUTET TEIEKOMMYHHUKAIUH,
Kuen

Mexnynapoanas Opranmzanus no Crangaptusanuu (ISO) pazpaborana uepapXxuyeckyro
TEPMUHOJIOTHIO, KOTOpasi MOXET OBbITh MCIOJb30BaHA IPU PACCMOTPEHUU WH(POPMAIIMOHHOTO
oOMeHa MeXAy UCTOYHUKOM M CUCTEMOW KOHEUHOro MyHKTa Ha3HaYeHHs. Y CTPONCTBA CETH, HE
o0afaromme cnocoOHOCTBIO MEePEChUIaTh MAKEThl MEXKAY MOJCETSIMU, Ha3bIBAIOTCSI KOHEYHBIMU
cuctemamu (KC), B To BpeMst Kak yCTpPOWCTBA CETH, UMEIOIINE TaKyI0 CIIOCOOHOCTH, Ha3bIBAIOT-
cst npoMexxyTounbiMu cucteMamu (I1C). [IpoMexxyTouHble CUCTEMBI Jjaliee MOoApa3AesioTCs Ha
CHUCTEMBI, KOTOpbIE€ MOTYT COOOIIAThCS B MpeJenax JTOMEHOB MapUIpyTH3aluu (BHYTPHAOMEH-
uele [1C), u cucremMbl, KOTOpble MOTYT COOOIIAThCS KaK B MpeAesax JOMeHa MapIIpyTH3aIUH,
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TaK ¥ C IPYTMMHU JOMEHaMu Mmapiipytusaiuu (Mexaomerubie [1C). JlomeH mapripyTusainuu —
3TO YacTh 00'€IMHEHHON CEeTH, HaXOMAsIIEeNcs o/ OOIKUM aIMUHUCTPATUBHBIM YIIPaBICHUEM U
peryaupyeMoil nmpeieIeHHbIM HaOpOM aJIMUHUCTPATUBHBIX PYKOBOISIIUX MPUHIUIOB. [lome-
Hbl MapUIpyTH3aI[MM Ha3bIBAIOTCS Takke aBTOHOMHBIMU cucTtemMamu (AC). s ompesneseHHbIX
MIPOTOKOJIOB JOMEHBI MapIHIPyTU3AIUH MOTYT OBITH JOTIOJIHUTEIHHO MOIpa3/iesieHbl Ha "y9acTKU
MapuIpyTHU3alMu", OAHAKO JUIsi KOMMYTalMy Kak BHYTPU YYacTKOB, TaK U MEXIY HUMH TaKkKe
HCIOJIb3YIOTCSI BHYTPUAOMEHHBIE TPOTOKOJIBI MAPIIPYTHU3ALIUH.

6. JOCJIIJLDKEHHA TA  BJOCKOHAJIEHHSA CHUCTEM  MOJEJIFOBAHHSA
KOMIT'IOTEPHUX MEPEX

€scees K. B., [lepxaBHuii yHiBepCUTET TeleKOMYHikamii, Kuis.

Komm'toTepHi Mepexi T03BOJIAIOTH 3AIMCHIOBATH IIBUIKY 1 HAJidHY KOMYHIKAIlilo, ajie 3
PO3BUTKOM OOYHCITIOBAIBHOI TEXHIKM YCKIIAJHWIACA 1 CTPYKTypa KOMIT'IOTepHHX Mepex. [Ipa-
BHJIBHO CITPOCKTOBaHA KOMI'FOTEpHA Mepeka 3abe3nedye MBUAKICTh 1 HAAIWHICTh Mepeaayi na-
HUX, CBOEYACHY KOMYHIKAaIil0 3 KJIi€HTamH, sKicHMU cepsic. [Ipy MpoeKTyBaHHI CydacHHX
KOMITFOTEPHUX MEPEK BUHUKAE 031114 TPo0JIeM - TOYMHAYH BiJl BHOOPY BUPOOHHKIB yCTATKY-
BaHHS 1 CTAaHIAPTIB JI0 CIIPOOH CIIPOTHO3YBATH, 3 SIKOKO €(hDeKTUBHICTIO Meperka Oy/ie IpalfoBaTH.
[Tpu npoekTyBaHHI 3aCTOCOBYIOTH IPOTPaMH, 110 J03BOJISIOTH BIpTYyalbHO HE TiJIbKH MO0y yBa-
TH, ajie 1 MPOMOJIENIIOBaTH poOOTy Mepexi. IMmiTamiliHe MOICIOBaHHS € HAMOLIBII JOCTYITHUM 1
pE3y/IbTaTUBHUM METOJIOM OLIHIOBaHHS IPale3AaTHOCTI Mepexi Ha erami il MpOoeKTyBaHHS.
Butparu, sk yacy, Tak i KOWITiB, Ha TOOYAOBY Ta JOCHIHKEHHS poOOTH MOJeli Ha MOPSI0K
MEHIIIe, HiJK aHaJIOT14H1 BUTPATH HA HATypHE MOJENIOBAHHS. Y TOMU K€ Yac METOJ € OUIbII TOY-
HUM Ta 00'€KTHBHUH pe3yNbTaT, H’>K BUKOPUCTAHHS IIPU TOOYA0BI MEpEXi EKCIIEPTHUX OILIHOK.

TakuM 94MHOM NMUTAaHHS MOJAETIOBAHHS CY4aCHHX KOMIT IOTEPHHUX MEPEXK IMOCIAae BaXKIIMBE
MicCIIe Mi9ac moOyI0BH PO3MOIUIEHIX KOPIOPATUBHUX iH()OPMAIIHHAX CUCTEM.

7 JOCHIJDKEHHA TA  BJOCKOHAJIEHHSA  CHUCTEM  MOJEJIFOBAHHSA
KOMIT'IOTEPHUX MEPEX

€scees K. B., [lepxaBanii yHIBepCUTET TeleKOMYHiKamii, Kuis.

CyuyacHMM MiXOJOM 10 IPOEKTYBAaHHS KOMII IOTEPHUX MEPEXK € BUKOPUCTAHHS METOIY
PO3pOOKHM IMITAIIiHOT MOJEII Ta MOJIEIIOBAaHHS MOBEAIHKM KOMII FOTEpPHOI Mepexi 3a JOIOMO-
TOI0 CIIeliali30BaHUX MPOrPaMHO-IHCTPYMEHTAIbHUX 3ac0o0iB. IMiTariiiHi MoJelni BiATBOPIOIOTh
MIPOLIECH, 1110 MPOTIKAIOTh B KOMII' FOTEPHUX Mepexax: (OpMyBaHHS MAKETIB EBHUX MTPOTOKOJIIB,
3aTPUMKHM, MOB'A3aHI 3 0OPOOKOIO Ta TPAHCHOPTYBaHHSM JaHUX Ta iHIIe. Pe3yiapratoM poboTH
Takoi Mojzeni € 310paHi MiJ 4Yac CIOCTEPEKEHHs 3a MOTOYHUMH TOISIMH KUIBKICHI Ta SKICHI
OLIIHKM KOMII'IOTepHOT Mepeski. besnepeuHoro nepeBaroro iMiTalliiHUX MOZeIe € MOXKINBICTh
BIITBOPEHHS TPOIECIB B MPUCKOPEHOMY MaciiTadl yacy. B pesynbTaTi 3a JOCUTH KOPOTKHUA
MPOMDKOK Yacy MOYKHa JOCIIAUTH (PYHKI[IOHYBaHHS KOMIT FOTEPHOI MEpeXi IpOTsIroM TpUBaJo-
ro Nepiofy, a TaKOX 11 peakilito Ha KpUTUYHI CUTYaIlii.

[IpoTe B mporpaMHUX NpPOJYKTaxX Ui MOJEIIOBAHHS 1CHYIOTH J€AKi HEJOMIKH, YCYHYBIIN
K1, MOXJIMBO Oynae JAOCATTH OUIbII TOYHUX BUCHOBKIB MpO TOBEIAIHKY MPOEKTOBAHOI
KOMIT F0T€PHOT MEpexi.

8.3BAXKEHHMI AJITOPUTM KJIACTEPU3ALIII CEHCOPHIX MEPEX

Topomanko O. C., YkpaiHCbKUI HAYKOBO-IOCIIJHUHN 1HCTUTYT 3B’ 513Ky, KuiB

OCHOBHOIO 33/1a4€10 KJIacTepu3allii CEHCOPHOI Mepeki € BUOip TOJOBHOTO By3ja 3B’SI3KY
(I'B3), sixuii 3aiiicHIoe 301p 1 monepeaHio o0poOKy iH(opMarlii Bii By3JiB [EBHOT 30HU MEpexi.
Oco06aMBOCTI 3BaXKEHOTO aJITOPUTMY 00'€THAHHS BY3J1iB B KJIACTEPH HACTYITHI.
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— Pyxnusicte. 100 yHMKHYTH YacTHX 3MiH KoH(irypauii mepexi, B sikocti ['B3 By3om,
SIKAW HE TIEPEMIIIA€ThCs Ay’Ke MBHUIKO. TO/1 IMOBIPHICTh Bi'€ THAHHS BY3JIiB BiJ OJHOTO 1 TIPHU-
€IHAHHS JI0 1HIIIOTO ICHYFOYOTO KjacTepa He3HAYHa.

— 3B's130k ['B3 cuiibHMIA 3 By3mamMu, pO3TallIOBAaHMMH Ha OJM3BKUX BIJICTAHSAX B MEXaxX HO-
ro aii. Toxi mponenypa Budopy I'B3 npoBoauTthscsipialie, o 3MEHIIy€e KUIbKICTh OHOBJICHb CHC-
TeMH. SIKIIo BIIHOCHI BiACTaHl MK By3liamu 1 ix ['B3 He 3MmiHIOIOThCS, TO BUOIp HOBOorO ['B3 He
31ICHIOETHCA.

— Koxen I'B3 moke i1eaibHO TIATPUMATH JIMIIE TIEBHY BY3J1iB, 100 rapaHTyBaTH e€eKTH-
BHUW KOHTPOIb JIOCTYIY JI0 KOHTPOJBHOTO CepefoBHINA. BHCOKa MpPOMyCKHa CIIPOMOXKHICTH
CHUCTEMHU MOK€ OYTH JOCATHYTa NUIIXOM OOMEKEHHS a00 ONTHUMI3allii CTYIEeHs 3B'I3HOCTI KOX-
noro ['B3.

— IToTyxHicTh O6atapei Moxe OyTH eEeKTUBHO BUKOPUCTAaHA HA MEBHUX BIACTAHIX MiXK BY-
3namu. JlJist 3B'13Ky BY3JIIB, 110 3HAXOATHCS HA ONM3BKHUX BiJICTAHSX OJUH JO OJHOTO, BUTpada-
€THCSI MEHIIIA OTYXHIicTh OaTapei ['B3.

9. JIIATHOCTUKA TEJIEKOMYHIKAIIIMHOT MEPEXI HA OCHOBI MHOXXHWHHOI
TA IIOKPOKOBOI PEI'PECII

K.T.H., c.H.c. Topomanko f. 1., Jlep>xaBHuii yHiBepcuTeT TeiaekomyHikamii, Kuis; Axum-
gyk H. M., JIynpkuii HanlioHaIbHUNA TEXHIYHUHN yHiBepcuTeT, JIynbk

3anpornoHoBaHa METOAMKA JIarHOCTYBaHHS TEJIEKOMYHIKAIIiHOT MepeXi Ha OCHOBI perpe-
CIITHO-KOpeIsIiitHOTO aHasi3y 1 30aaHcoBaHOMY BHOOPI YKCiIa 3MIHHHUX 1 KOMIUIEKTHHX €IeMe-
HTIB BUOIPKH.

BesnepepBHa miarHOCTHKA MEpPEXi MOJISATAE B HACTYITHOMY.

— JMiarnoctuka Ha ¢Gi3MYHOMY PiBHI JJIs1 BUKJIFOUYEHHS TTOMUJIOK 1 MPaBUJIBHOI IHTEpIpeTa-
11ii pe3yabTaTiB MOJAIBIIOTO TECTYBaHHS.

— JliarHocTHKa TepMiHaJIBHUX BY3JIB MEPEXIi IIJITXOM CTPECOBOTO TECTYBAaHHS MEPEXi B
peXUMax: a) peXUM KaliOpyBaHHS 3 HABAHTAKCHHSIM TUTBKUA HAa MEPEXKY JJIsl BUSBJICHHS ITOMU-
JIOK amapartHoi 1 MPOrpaMHOI peanizaiii; 6) peXUM 3 HABAHTAKEHHSM TIIbKUM HAa MEPEKY AJs
BHSIBJICHHS TTPOOJIEM B3a€MOJII1 CTAHIIIH, By3bKHX MICIIb Ha CEpBEpi 1 B KaHAIAX 3B'A3KY.

— JliarHocTHKa KaHaliB 3B'A3KY 1 cepBepiB 3 BUKOPUCTAHHSM aHANi3aTOPIB MPOTOKOIIB 1
aHaiizatopiB cepBepiB. CriibHa 00poOKa 1 aHai3 OTPUMAaHMX B MPOIECI TECTYBaHHS IIBUJKIC-
HUX XapaKTEepPUCTHUK, TPEHAIB XapaKTEepUCTUK MEPEKHOro Tpadiky 1 JIUMIbHUKIB CEpBEpIB Ta-
KO 3/1IICHIOETBCS] CTATUCTUYHUMH METO/IaMH, [0 TO3BOJISIE BCTAHOBUTH IPUYHHU HEMPABUIIb-
HOTO (DYHKIIIOHYBaHHS TOTO UM 1HILIOTO KaHaly 3B'sI3Ky (cepBepa).

— JliarHOCTHKa IPUKIIATHOTO MEPEKHOTO MPOTPAMHOTO 3a0e3MeUeHHS.

10.CAMOKOH®II'YPOBAHA CEHCOPHA MEPEXA HA OCHOBI TEXHOJIOII
MOBUIBHUX AT'EHTIB

3apyubkuit B. O., JlepxaBHuil yHiBepcuTeT 1HPpacTpykTypu 1 TexHonoriil, Kuis; Topo-
manko O. C., YKkpalHCbKHI HayKOBO-JOCTITHUH 1HCTUTYT 3B’sA3KY, KuiB

PozrnsinyTi npuHumnu nodynoBu cencopHux mepex (CM), B IKUX BUKOPHUCTOBYIOTBCS T€-
xHoJ0Ti1 MOO1TBHUX areHTiB (MA) i MOOUTEHUX areHTiB 13 cupsiMoBaHoi audysieto (CI) moToki
JaHUX BIJ BY3JIB-JKepen 10 By3na-npuiiMada. [TokazaHo, 110 pe3ynpTyroda 3aTpuMKa IpU BH-
kopuctanHi anroputmiB CJ[ cymicHo i3 TexHonoriero MA (C/I-MA) B piakicCHUX BHUIagKax Tip-
e, HIXK y Mepekax Ha OCHOBI 3BHYaiiHuX anroputmiB CJl, ane B OUIBIIOCTI BUMAJKIB €HEPIo-
cnoxuBanns CI-MA menmie. Bukopuctanns anroptmis C/I-MA 103Bosisi€ 3Ha4HO MPOJOBKUTH
xuTTeBUM LMK CM nopiBHsHO 13 anroputmamu CJ1.

Po3rnsHyTi MOKIUBOCTI peanizarii camokoH}iryposanoi CM (MESH-mepexi) 3 BUCOKHM
CTYIIEHEM MacIITa0OBAHOCTI 3 BUKOPUCTAHHSIM CII€LI1aJIbHUX MapIIPyTHUX MPOTOKOIIB MapuIpy-
tuzanii — 3a 3anurom (AODV) Ta 3 dikcoBanum 3B's13koM (OLSR). [Tokasano, mo mpu 3actocy-

52



Mpo6nemu iHcbopmaTM3auii : ABaHagUATa MibKHapOAHA HAaYKOBO-TEXHIYHA KOHGEepeHLUis

BaHHI MEXaHI3MIB aJalTUBHOI HACTPOWKH MiJABHUIIYETHCS MPOMYKTUBHICTh IUX MPOTOKOIIB B
MOPIBHSHHI 3 IPOAHATI30BaHUMH 0a30BUMHU ITPOTOKOJIAMH.

3anponoHoBaHa iepapxiuHa cTpykrypa CM, sika T03BOJISE 3HU3UTH 3aBAHTAKEHICTh MEpe-
XK1 Ta 3amo0IrTH MEepeBaHTAXKEHHIO 1i OKPEeMHUX JIAHOK 3a PaxyHOK OajaHCyBaHHS MAaKETIB MPHU
NPUAHATTI PIIIEHHS PO MapIIPYTH3AILIIO.

11. orJstg PO3IIOALTY HACTOTHOI'O CIIEKTPY IS TTOBYJJOBU MEPEXI LTE
B YKPAIHI

AmicoB A.T'., JlepxaBHUI yHIBEepCUTET TeJIeKOMYHiKallii, Kuis

JuaamMivyHu# picT Tpadiky 0 AIFOYUX MEPEK 00YMOBIIIOE TOCTPY HEOOXIIHICTh 301IbIICHHS
Pa;iogacTOTHOTO PECypCy 1 BUMAarae IiJIBHIIEHHS €()EKTUBHOCTI HOTO BUKOPHCTAHHS.

Ha cporonnimHii geHp B YKpaiHi HalllOHAIBHI ONIEPAaTOPH MPAIIOI0Th B HACTYITHUX YMOBHHUX
YaCTOTHUX Jliama3oHax:

- 800 Mr - oniepatop CDMA Inteptenekom (panime CDMA-Ykpanna), PeopleNet (uactu-
YHE MTOKPUTTSI)

- 900 MTI'1; - ontepatopu GSM Bonadon, Kuiscrap, Jlanidcenn

- 1800 MI'11 - omepatop GSM Bonadon, Kuiscrap, Jlatidcenn

- 2100 MI't - onepatop UMTS/WCDMA TpuMo6

s

Tunosa mioma MoKpHTTH 3-X
CEKTOPHOTO CANTY: NPHMICEKA 30HA

W00TOD
'-\\\ LTE 1800 »ae 30y 38'A38Y
o 32 ' B2-3 pasu Gineme, yum LTE 2600
bt ,“'-—-"/’,‘ a ) .
s00 9.2
EU 800 100

oo i 4 & g LY 12
kma

Puc.1. AHani3 4acTOTHOTO CIEKTPY

Ha Bcix nux wyacrotax MoxkHa nooyaysatu mepexxy LTE 4G. [IutanHs TUIbKK B BapTOCTI BU-
TpaT, sIKi MOXKYTb 1ICTOTHO PO3PI3HATHUCS MPH BUOOP1 pi3HUX BapiaHTIB.

Bin yactoTH 3as1eUTh 30Ha MOKPUTTS, Ky MOXe 3a0e3neunTr 6a3oBa CTaHLis (BUILKA).

3aNeXHICTh B IIbOMY BUIIAJKY 3BOPOTHA - YMM OUIbIIE YACTOTA, TUM MEHIIIE pajilyC MOKPUTTS
0a3u.

A OCh 10 MIPOIYCKHIN 3aTHOCTI HAaBMAKU - YUM OiJbIlle 4acTOTa, TUM Oinbie aDOHEHTIB Of-
HOYaCHO MOXXYTb PO3MOBJISITH 200 KOpHCTyBaTUCs IHTEpHETOM.

Haitnonynsipuimum aianazonoM mig LTE € 1800 MI'n. B VkpaiHi 11 4acTOTH BUKOPUCTOBY-
I0Th OIEPATOpH «BENUKOI Tpilkm» - «KuiBcrap», «Vodafone Ykpaina» 1 lifecell - mix MoOinbHM
3B's130k GSM, ronocoswuii 1 Mmo6utbHMM Tpadik GPRS 1 EDGE. Ilpu npoMy, yacToTy MiX onepaTo-
paMM pO3MOJUIEHI HEpIBHOMIpHO. bBinble MOJOBMHHM CHEKTpY B LUX Jiana3oHaxX KOHTPOJIIOBAB
«Kwuiscrap», 3aBngku nornuHanHio Beeline 1 «['onnen Tenexom». Aje, BUXOAS4YH 3 HOPM YHHHOTO
3akoHy «IIpo TenekomyHikauii», HAHOUTBIINI ONEepaToOp HE MIr B3ATH 1 BKIIOUUTH Ha LIUX YaCTOTAX
4G.

Jlnst moBHOIIHHOT poboTu crannapty LTE HeoOXiaHO BUIUTUTH KOKHOMY OIepaTopy CYyLilb-
HY cMyTy 4acToT B AianazoHi 1800 MI'. Ane € i iHIIa CKJIaHICTh 31 CIEKTPOM YacTOT.
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Puc.2. Po3noaineHHs cuekTpa 4acToT J0 1 Micis 0OMiHy

[[Io6 oTpumMaTty BiJ HOBOI TEXHOJIOTII T€, IO BOHA MOXKE JIaTH - MAJM{ Yac BiATYKY, IIBH]-
KIiCTh, SIKY MO’KHA MTOPIBHATH 3 MPOBIIHUM IHTEPHETOM, BEJIUKY MPOIYCKHY 3/IaTHICTh, OlIepaTopam
HEOOX1JIHO, 100 BHAUICHA MIMPHHA YACTOTHOTO CIIEKTpa IS OJTHOTO oreparopa Oyna MiHimyMm 10
Mrt., a xpame - 20.

B namriii kpaiHi HelonaBHO BiIOYBCS PO3IMOALT YacTOT AJIA OpraHizaiii Mepexx 4eTBEpTOro
MOKOJIIHHSA MIX orieparopamiu 3B’s13Ky. daktuyno Oyzne «iaBa LTE» - nepmmm 3'sButhest FDD 2600
(Band 7), npyrum - FDD 1800 (Band 3). Mepexi nepuioro Tunmy OyayTh po3ropTaTd B MiCTax 3
BHCOKOIO IIUTBHICTIO HaceNneHHs, Ha Kmrant Kuesa, Xapkosa, JlHinpa, TO/i K OCHOBY IO BCiif Te-
putopii ckiaanyts came mepexi FDD 1800 (Band 3).

Hiamazon 1800 MI' - Haii0inbIn yHiBepcambHUA Uit po3BUTKY TexHojorii 4G / LTE. ¥V cBiti
Bxke Ounbiie 580 xomepiiitnux mepex 4G 3B'sa3Ky, 3 HUX 272 mepexi - Ha yactotax 1800 MI'.
OTpuMaBIIN MOXIIMBICTH pO3BUBATH mociyru cranaapty 4G Ha vactorax 1800 MI'm, onepatopu
3MOXYTh BUKOPHCTOBYBATH 1HIII pajio 4acToTu (Hampukian, 2,6 ['T), aia moxansimoro 301ib-
meHHs: eMHOcTi. Came 3a 4acTOTH JTaHOTO Jiana3oHy, olepaTopu MOOLIBHOTO 3BEA3KY YKpaiHU
BEJIM MOCUIIeHy O0opoThOy Ha TeHAepi. Pe3ynbrat TOpriB npeacTaBieHo Ha puc.3.

<! Pe3ynbrati Apyroro aykuioHy Ha OTPUMaHHS fniueHsin Ha 4G
/Ny piana3soHi yacrtot 1800 MIy

JloT1 3 NpaBoM NepLIOro BUKYNY Toprun
ans 6c2nepepauoro HaAaHHA nocnyr «3 I

Jlor 2

50 10 10 10

My MMy MMy MMy

Puc. 3. Po3nonin yactotHoro cnektpy B aianaszoHi 1800 mI'n

Bci Tpu Haiibnb1l oneparopu MobubHOTO 3B'13KY - lifecell, «KuiBctap» 1 Vodafone - otpu-
MaJi CMYTH PajiioyacToT B Aiana3zoHi 2,5-2,6 ['T1, B nitoMy BUKIABIIH 32 HUX 2,456 MIIpa TpH.

Haitnoposxumii jot, mo Bkiaodae yactotu 2540-2545, 2565-2670/2660-2665 i 2865-2690
MI'n, kynuB lifecell. [Ipudomy onepaTop 3anpornoHyBaB HECTIOAIBAHO BUCOKY LiHY - 601,6 MIH rpH
npu crapToBux 572 muH rpH. Vodafone, sikuiif Takox MpeTeH1yBaB Ha el JIOT, MABHUILYBaTH CTaB-
Ky He 3axo0TiB. [lpyruii 10T, mo BKimovae cmyru 2535-2540/2655-2660 MI't, texx orpumas lifecell,
3armaTuBIIM 3a Hboro 307,65 miuH rpH. To6to B minomy lifecell Butpartus 909,25 mnH rpH 3a ABi
cMyry mupuHowo 15 MI'n.
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«KuiBctap» B3sSB TpU JIOTH 3aranbHO0 mmpuHOW 15 MI' B miamazoni 2530-2535/2650-
2655, 2525-2530/2645-2650 i 2520-2525/2640-2645 MI'11, cymapHO BUKIaBINK 3a HEX 916,3 MiH
TPH.

Vodafone gicranocst Bcboro nBa Jiotd B giamazoni 2510-2515 / 2630-2635 1 2515-2520/2635-
2640 MI'u. CraproBa 1iHa 3a IIMMHU JIOTaMH cTaHoBHJIA 286 MiH TpH, 1 Vodafone He MaB Hamipy i1
I1JIBUIIYBATH.

Homepa
67543521 6754321 Ay

I 1 1 1 I 1 1 1 1 1 | 1 { 1

Yacromm, axl Yactotw, axl 3a pesyneratamn MacToTw, Skl 3a pesynsTatamvsa  HacToTs, Akl 33 pesynsTaTamn
He Sy BACTABNEH]  ayxuliOHY MaE OTDUMATI AYKUIOHY M€ OTpmari ayKUIOHY MAE OTPAMATA
Ha ayKuion Kuisctap™ Vodafone Vipaina™ Iifecei™

Puc.4. Po3noain yacToTHOro crekTpy B aianazoni 2600 mI'1

[IporHosyetscs, mo cuctemu LTE MoxyTh 3a0e31e4nTy MOTEHIIIHO MBUIKICT Nepeaayi
nanux Ouneie 300 MOit/c B HanpssMKy 10 aboHeHTa 1 6iu3bko 80 MOIT/C B HampsiMKy Bija abo-
HeHTa. JIOCSATHeHHs TaKuX LIBUAKOCTEH 3aJeKUTh Bl PO3MIPY BUALJICHOI'O YaCTOTHOI'O Pecypcy,
KM MOX€ BUKOPUCTOBYBATUCH T'HYYKO 32 PaXyHOK KOMOIHYBaHHsS YacCTOTHHX KaHANIB pPi3HOI
HIMPUHH.

12.AHAJII3 METOJIIB 3ABAJIOCTIMKOI'O KOJYBAHHSA [JIS1 BE3IIPOBOJO-
BUX TEJJEKOMYHIKALIMHIX MEPEX

binoyc 0.0, k. T. H, gou. Hltomnens M.A., YkpaiHCbKUii 1ep:KaBHUI yHIBEPCUTET 3ai3-
HUYHOTO TPAHCHOPTY, XapKiB

HamionanbHa TenekoMyHikauiiiHa 1HQPACTPYKTypa Ma€ 3a70BOJIBHATH Py BUMOT, Cepel
SKUX KJIFOY0BA — 3a0€3IeUeHHs 3a/1aHO01 JOCTOBIpHOCTI mepeaadi inopmamii. Kimacnaaum min-
XOJIOM JI0 BUpIILIEHHS JaHOi 3a/ladl € 3aCTOCYBaHHS PI3HOMAaHITHMX METOMIB 3aBaJ0CTIHKOro
KOAYBaHHs. Y SKOCTI OCHOBHHMX MEXaHi3MiB IiJBUIIEHHS JOCTOBIPHOCTI mepenayvi inpopmarii y
0e3MpOBOJOBUX TEJIEKOMYHIKALIHHUX MepekaX BUKOPHCTOBYIOTHCS OJIOKOBI 1 3rOPTKOBI KO,
KacKaJHi KO/, a TaKOX MOJsIpHI Koju. [Ipu 1iboMy 3acTOCyBaHHS 3rOPTKOBUX KOJIIB pa3oM 3
M’SIKUM JIEKOJTyBaHHIM € 0a30BUM CIIocOO0OM 3abe3nedeHHs JOCTOBIPHOCTI MpH mepenadi iHdo-
pmaii y gaHux mepexax. /s migBuiieHHs JOCTOBIpHOCTI mepenayi iHpopmartii y 6e3rmpoBoio-
BUX MeEpexkax, I10 3aCHOBaHI Ha KOMYTallli MakeTiB, JOLUIBHO 3aCTOCOBYBaTH (POHTaHHI KOJIU
Jla6i. TakuM YMHOM, IEPCIICKTUBHUM HAMPSIMOM TOJAIBIIUX JTOCIIHPKEHb € ONTUMI3aIlisl KOJIiB
Jlabi st 3acTocyBaHHS y 0€3MIPOBOIOBUX TEIEKOMYHIKAIlIHUX Mepexax, MoOy1oBaHUX Ha 0a3i
HOBITHIX MTaKETHUX TEXHOJIOTIH.

13.JOCJIJIKEHHSI E®EKTUBHOCTI 3ABAJIOCTIMKUX IMKJIIYHUX KOJIIB
BOVY3A-HOYXVYPI-XOKBIH'EMA

binges C.€., k.T.H., nou. [lapdentok B. I'., XKuromupcrkuii BiliChKOBHUI1 IHCTHTYT iMEHI
C.I1. Koponbosa, JKutomup

OnHuM 13 ePeKTHBHUX METOIIB PO3B’S3aHHS MPOOJIEMH 3aBaIOCTIMKOCTI MU(PPOBUX CHUCTEM
nepenaBanns iH(opMarii (L{CII) € 3acrocyBaHHS 3aBaJOCTIMKOTO (KaHATBHOTO) KOAYBAHHS, SIKE
pearizyerbest kogepom kanary LICIIL.

Cepen 3aBafiOCTIHKUX KOIB IOCTATHRO MIMPOKE 3aCTOCYBaHHs HaOymu nukiiuHi koau. Cepen
IUKJIIYHUX KOJIIB 0COOJIMBE Miclie mocinaroTh koau boysa-Hoyaxypi-Xoksiarema (BUX koam). Ko-
i BUX npencrasieHi rpymnoro NOTYKHUX KOPETYBATLHUX KOJIIB, sIKi 3a0€3MeUy0Th JOCTATHIO CBO-
601y B 00paHHI JOBXUHM OJIOKA 1 BIIHOCHOT IIBUIKOCTI KOJYBaHHS, po3MipiB andasiTy 1 MOXKIIHBO-
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CTel MIOJ0 BUITPABJICHHS MOMUJIOK. 3BiJICH BUHHKAIOTh MUTAHHS BUOOPY MapaMeTpiB KOAY IS 3a-
Oe3neueHHsI He0OX1THOT eHEPreTHIHOI e(hEeKTUBHOCTI 3aBaI0CTIMKOTO KOTyBaHHSI.

VY 10moBizi HABOAATHCS PE3YNIbTaTH CTaTHUCTUYHOrO MojenmoBaHHs BUX koxiB it pi3HHX
MTOPOJIKYIOUH ITOJIIHOMIB, JBIMKOBOTO CHMETPUYHOTO KaHATy Ta PIBHOMMOBIPHUX CHMBOJTIB.

14. TIEPEBATU MEPEX 4G JJJISI HAIJTAHHA TTOCJIVT IoT

bnennos O.C., bpmwxkaxa C.O., Jlep>xaBHu# yHIBEpCUTET TeleKOMyHiKamii, Kuis

OnHUM 3 TIepCIEKTUBHUX 1 TUHAMIYHUX PUHKIB TOCIYT JJII MOOUTBHUX OIEepaTOpiB, MOXKE
cratu puHOK nocayr M2M a6o IoT cepBicu. LTE-mepexxi MatoTh psia mepesar, siki BxKe B Haii-
OMKYOMy MalOyTHROMY MPHBEAYTH 0 Nepexony M2M-kopuctyBadiB Bif TexHosorid 3G ao
4G. HIBuaxkicts nepenayi qanux B Mepexax LTE, noctaTHRO BHCOKA, Ta MOXKE 3a0€3MEUHUTH I1e-
penady Bijieo BUCOKOI YITKOCTi, HEOOX1HY B CHCTEMax I'pOMaJIChKOI O€3MEeKH Ta sl KOMEPIIii-
HUX JOJATKiB. [HIIOI0, HE MEHII BaXJIMBOIO niepeBaroro, mepexxk LTE € B 10 pasiB menmi B nopi-
BHsHHI 3 GSM 3aTpuMKH BiITyKy, IO BKpald BaXIUBO it M2M-moaatkiB, 10 NPAIOIOTh B
pealbHOMY Yaci, 17l KOHTPOJIIO YYTIMBOTO OOJaJHAHHS, a TAKOXK JUIsl CHCTEM CUTHAJi3aIii Ta
yrIpaBiaiHHS nTpoMuciioBuM obnagHanHsaM. [lle ogniero nepeBaroro texHosorii LTE € 6inbmr Hu-
3bKi BUTpaTu Ha oOciyroByBaHHs M2M-mepexi B mepcrnektuBi. Mepexi LTE Binpi3HSrOTbCS
BHCOKOIO MacIITa0OBaHICTh 10 a0OHEHTChKi 0a3i 1 BOPOBaKYIOTHCS CHOTO/HI 3 MiATPUMKOIO
IPv6-anpecarrii, 10 Ba)KIMBO, aJ)Ke 3aIac JOCTYMHUX Iyoniganx [Pv4-agpec mBHIKO CKOpOUy-
€ThCSI, a KUTbKICTh M2M-nipucTpoiB, mo npaimooTs Ha ocHoBI LTE B Ykpaini Oyze 1 aani moc-
TIHHO 3pOCTATH.

15. TEJJEKOMYHIKALIIMHA MEPEXXA 3ATAJIbHOI'O KOPUCTYBAHHS

Bomyanos C.B., Jlep>xaBHull yHiBepCcUTET TesleKOMYyHiKalii, Kuis

Po3BUTOK Ta BIOCKOHAJIEHHS TEICKOMYHIKAIMHUX MEpPEX 3arajlbHOTO KOPHCTYBAaHHS
VYkpainu 3aiiicHI0eTbes BianoBiaHo 10 KoHueniii po3BUTKY TeleKOMYHIKaliil Ykpainu i3 3a-
CTOCYBaHHSIM HOBITHIX TEXHOJIOTiH y cepi TeIeKOMYHIKalil, sIKi BiAMOBIIaI0Th MIXKHAPOIHUM
CTaHJapTaM, 3 YpaxyBaHHSIM TEXHOJIOT1YHOI IUTICHOCTI BCIX MEPEX Ta 3ac00iB TEJIEKOMYHiKa-
i, MIBUIIEHHS €(PEeKTHBHOCTI Ta craynocTi (GyHKIioHyBaHHSA. ['omoBHOIO Metoro Konmemmii
PO3BUTKY TeNEKOMYHIKallii YKpaiHu € TapMOHIMHMI Ta TUHAMIYHHIA PO3BUTOK TEIEKOMYHiKa-
LHIHHUX MEpeX Ha BCiM TepuTOpii KpaiHu, HacaMIlepe]l y perioHax 3 HeJOCTaTHIM piBHEM HacH-
YEHOCTI MICIIEBHX MEPEX 3arajlbHOI0 KOPUCTYBaHHS.

[TpaBo BiIacHOCTI Ta MpaBO HAa TEXHIYHE 0OCIYTrOBYBAHHS 1 €KCIUTyaTallil0 TEJIEKOMYHIKa-
LIHHUX MEpeX MOXKe HallexXaTu Oyab-sKii (i3udHiil 0co0i - cy0’eKTy MiANPUEMHHUIIBKOT AisTb-
HOCTI 200 IOpUIMYHIN 0001, K1 € pe3uieHTaMu Y KpaiHu, He3aJIeKHO BiJl (hOPM BIACHOCTI.

16 IPUCTPOI ~ XXMBJIEHHSI HA  IIOJIbOBUX  TPAH3UCTOPAX  JUIA
3ACTOCYBAHHS B TEJJEKOMYHIKAIIIMHUX CUCTEMAX

Bopona A.B., [lep>xaBHuii yHiBepcUTET TeIeKOMYHiKallii, Kuis.

BaxnuBoro 3amadero yJIOCKOHAJIEHHS CYYaCHHUX IPUCTPOIB JKHUBIEHHS € JOCSITHEHHS
BHUCOKOTO KOE(QIIIEHTY KOPUCHOI Iii. 3HaYHO MEHUIl BTPATHU €HEeprii B MPUCTPOSX >KUBICHHS
MO>KHa 3a0€3MeUYNUTH 3aCTOCYBAHHM - OTY>KHUX KJIFOYOBUX MOJIBOBUX TPAH3HUCTOPIB, SIKi MAIOTh
psia 0cOOIMBOCTEH.

[To-nepuie - B MOJIbOBOMY TPaH3UCTOP1 HAsIBHUM BHYTPIIIHIA 0], SKUH MpPU MojAadi Ha
MOJIbOBUHM TPAH3UCTOP HAMPYTH 3BOPOTHOI MOJSPHOCTI — BIAKpHEThC Omip KaHaly BIAKPUTOTO
MOJILOBOT'0 TPaH3UCTOpa HabaraTo MEHIIUI ONOPY BIKPUTOTO JioJa, TO Mailke BECh CTPYM IIijie
KaHaJIOM.

[To-gpyre — HasgBHICTb €MHOCTEH 3aTBOP-BUTIK Ta 3aTBOP-CTIK NMPHU3BEAE A0 3aTPUMKH
BKJIFOUEHHSI 1 BUKJIIOYEHHsS. €MHOCTI 3aTBOP-BUTIK Ta 3aTBOP-CTIK KOJOCAJIbHO 3aJIekKaTh BiJl
Hanpyru. [Ipu mamiii Hampy3i IXHI 3Ha4eHHs AY)Ke BEJMKi, Ta HABMAKU - 3MEHIIYIOTbCS IMPH
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30inpmeHHl Hanpyru. lLlel mpomec Takox yckianaHioe edekt Mimnepa, mo 30iIblIye
€KBIBaJICHTHY BX1/IHY EMHICTb.

17. TIPOTOKOJI HTTP-OVER-QUIC O®IIIMHO CTAE HTTP/3

Inymyk A. B., k.1.H., nou. YepeBuk B. M., Jlep:kaBHuil yHIBepCUTET TelEeKOMYHIKaIIii,
Kuis.

3 momeHTy npuitHaTTs cragaapty HTTP / 2 mpoiinuio Tpu 3 MOJOBHHOIO POKH: crierudi-
kariss RFC 7540 6yna omybmikoBaHa B TpaBHi 2015-T0, aje MoKy He BUKOPUCTOBYETHCS TTOBCIO-
nHo. [TpoTokon peanizoBanuii y Bcix Opay3sepax e 3 Kinisg 2015 poky, a 4epe3 Tpu pOKHU TUTBKU
31,2% 3 10 mnH iHTepHeT-caiTiB miaTpumyote HTTP / 2. 3 nalinonynapHimux caidTiB Ha HOTO
nepein Google, Youtube, Wikipedia, Twitter, Vk.com Tta inmii. [Ipore, mporpec He cTOITh Ha
MicIi - 1 Bke Hje pobora Han HacTynmHO Bepciero HTTP / 3. Sk 3apa3 crano Bimomo, po3po0-
HUKH JIBOX aJIbTEPHATUBHUX BapiaHTIB JOCITIM CyMicHOCTI, a mpoTokon HTTP-over-QUIC Te-
nep 3MiHI€E Ha3By 1 odimiitHo iMenyerbest HTTP / 3. Bignosigno, B maiOyTHii Bepcii HTTP
tpancnopt TCP 3aminsate Ha QUIC. QUIC sBnse coboro 3aminy TCP, sika mpamroe mosepx UDP.
CnouaTtky 111 TexHoJsiorisi Oyna crBopeHa imkeHepamu Google, sk 1 momepeaHid MPOTOKOI
SPDY, sixkuit craB ocHoBoto HTTP / 2. V nepmmwmii wac QUIC imenyBanu "HTTP / 2-encrypted-
over-UDP".

18. HTTP/3 — HOBAZ BEPCIS HTTP, 3 BUKOPUCTAHHSM TPAHCIIOPTY QUIC.

[nymyk A. B., k.1.H., gon. YepeBuk B. M., J/lep>kaBHUI yHIBEPCUTET TEIEKOMYHIKaIIiH,
Kuis.

TpaHcopTHHUIT TPOTOKOI MO’KHA BUKOPUCTOBYBATH TaKOXK /IS TIEpeiavi iHIINX JaHuX, a
He TiTbKH eKckito3uBHO 1t HTTP a6o HTTP-noxiOuux npotokosiB. OqHak Ha3Ba 3aJIMIINAIIACS
takoto k: QUIC. Po3poOKkor0 TpaHCIOPTHOTO MPOTOKONY 3aiiMaeThcst pododa rpyma QUIC
Working Group B Imxkenepniii panu inteprery (IETF). ¥V toit e yac Google npoaosxuia po-
00Ty HaJ CBOEIO BIIACHOIO peattizaliero - i BmpoBaauia ii B Opay3ep Chrome. Xoua tectn moka-
3y10Th, 1o peanizamis QUIC Big Google npaittoe ictotHo ripme TCP, sikio Mepeka He rapaH-
TY€E MOPSIIOK TOCTaBKHU MakeTiB. 7 muctonana 2018 poky oMH 3 MPOBIIHUX PO3POOHUKIB IPOTO-
koiny Jmutpo TuxonoB oronocus, mio LiteSpeed Tech i1 Facebook mocsirnu cymicHOCTi mpoTo-
KOJIB, 1 Terep po3poOKa MpOAOBKUTHCS B 3araJIbHOMY PYCIIL.

O6'eqnaru 1QUIC 1 gQUIC nix nazsoro HTTP / 3 y BepecHi 3anpononyBaB Mapk Hotri-
HreM, OJuH 3 HaiiBrummBoBimux iHxkeHepiB IETF, cniBaBTop KijibkOX BeO-cTaHIapTiB. 3a Horo
CJIOBaMH, 1ie ornomMoxe ycyHyTH miyranuny Mixk QIUC-tpancnioprom 1 QUIC-o60m0HKOO 1151
HTTP.

19. CUCTEMHU TEXHIYHOI EKCITJIVATAIIII TEJEKOMYHIKALIIMHOI MEPEXI
CIHELIAJIBHOTI'O ITPU3HAYEHHA: ITIIXOAU 10 ITOBY10BU

3Bip B.b., HamionansHuil yHiBepcuteT o60opoHHn Ykpainu iMeH1 IBana UepHSIXOBCHKOTO,
Kuis

Oco0MMBOCTI CKIIATHOT TEIEKOMYHIKAI[IHHOT MEPEXi CeliadbHOTO MPU3HAYEHHS TIepe]l-
0ayaroThb BUKOHAHHS KOMIUIEKCY 3aXOJliB, II0 3a0e3MeuyioTh MIATPUMKY HEOOXITHOTO piBHS
SKOCTI 1i ()YHKI[IOHYBaHHS 1 33/10BOJIEHHS 3pOCTal0uuX Morped B iH(opmaliiHOMy oOMiHI abo-
HEHTIB. /0 TOro X Ba)JIMBE 3HAYCHHS Ma€ CTBOPEHHsI Cy4acHOI CUCTEMH TEXHIYHOI eKCIulyara-
1ii, sika 3a0e3meuye CKOOPAMHOBAHE 1 B3a€MOTIOB's13aHe ()YHKIIIOHYBaHHSI B IHTEpecax yciX Ko-
pHUCTyBauiB.

TenexomyHIKaIiiHIA Mepexi, K CKIATHIA OpraHi3aliifHO-TeXHIYHINA CHCTEMI, BIACTHBI
TaKi XapaKTePHI O3HAKU: YIOPSIKOBAHICTh CTPYKTYpPHU; HAABHICTh BEJHMKOI KUTBKOCTI TEXHIYHUX
€JIEMEHTIB, IO 3HAXOJMATHCS B IIEBHHUX B3a€MHHAX 1 B3a€MOOIAX MiK COOO0; HAaIBHICTb €IUHOI
METH HaJiltHOTO (DYHKIIIOHYBAaHHS €JIEMEHTIB Mepexi i pi3HUM (YHKIIOHATbHUN BIJIMB KOKHO-

57



Mpo6nemu iHcbopmaTM3auii : ABaHagUATa MibKHapOAHA HAaYKOBO-TEXHIYHA KOHGEepeHLUis

ro eJeMEHTa Ha MOBEJIHKY BCi€l Mepexi B IIJIOMY; MOXJIMBICTh MOALTY Ha CYKYITHOCTI B3a€MO-
OB’ sI3aHUX TIJACUCTEM, (PYHKI[IOHYBaHHS SKHX MIAMOPSIKOBaHA 3aralibHIM METI; 3aJIeXKHICTh
MOBEIHKM MEPEKi BiJl 30BHIIIHHOTO CEPEIOBHINA B YMOBAX BIUIMBY BEJIIMKOTO YUCIIA BUITAKO-
BHX 1 HEBUIIAJAKOBUX JECTa0LII3y0UnX (DaKTOPIB, a TAKOXK BiJ BHYTPIIIHBOTO CTaHYy amapaTHO-
MPOrpaMHUX 3aCO0iB.

DyHKITIOHATBHI XapaKTEPUCTUKHU TEIEKOMYHIKAIIHHOT MepexXi MaloTh BiJIOOpayKaTH TMEBHI
iXHI BJIACTUBOCTI, IIIbOBI BUMOTH, 33J0BOJIHATH TPaHUYHUM yMoBaM. CyKyIHICTh OCHOBHHUX
(YHKIIIOHAILHUX XapaKTEPUCTHK BU3HAYA€E SKICTh (DYHKIIIOHYBaHHs Mepeki. BrimuBaroum meB-
HUM YMHOM Ha XapaKTePUCTUKHU MEPEeXi, MOKHA JIOMOTTHUCS BIAMOBIIHOCTI MEpEXi BUCYHYTUM
1o Hei BuMoram. Taka XxapakTepucTHKa Mepexi, K HaAIHHICTh, € OJIHIE] 3 BU3HAYAIBHUX, OCKi-
JBKH ii CTaH 1CTOTHO BIIMBAE HA BCI OCHOBHI XapaKTEPUCTHUKH MEPEXKi.

3Ba)karo4u Ha Iie BUHUKAE HEOOX1AHICTh B aHAJI31 BJIACTUBOCTEN TAKUX CKJIAJOBUX YACTUH
HAJIHHOCTI, SIK BIIMOBOCTIHKICTh Ta BiJIHOBJIIOBAHICTh MEPEXi Ta OOIPYHTYBAaHHS CIOCOOIB MMO-
OyJIOBH 1 3aCTOCYBaHHS CUCTEMH TEXHIYHOT €KCILTyaTallii.

20. AHTEHHA CUCTEMA ABOHEHTA TEJIEBI3ITHOI'O MOBJIEHHS

Kimounuk O.B., I'peuka B.JI., Opranizamis: XXuromupcbkuii BificbkoBuid iHCTHTYT iM. C.
I1. Koponbaa, JKutomup

3 BBeACHHIM B YKpaiHi HazemHoro mudposoro tenedbaueHus dopmatry DVB-T2 mepen
CHOXKMBa4aMH TOCTAJI0 MUTAHHS 100 aHTEH, 5Kl O 3a0e3meumnu SKiCHUI MpuUiioM mporpam
HOBOTO (hopmary.

TeopeTnuHi npUInyIieHHs 1 NEPIIUI TPaKTUYHUI TOCBIA MiATBEPAUB, IO AJS HA3EMHOTO
U poBoro TejaedaueHHs MIJIKOM TOJUThCS TepeBakHa OUTBIIICTD ICHYIOUMX Ha CHOTOJHI aHTEH
JEIMMETPOBOTO iana30Hy PaiOXBUIIb.

[Ticns mopiBHSUIBHOTO aHaTi3zy Oyino 3po0JCHO BHUCHOBOK, IO CEPE]l aHTCH HEBEITUKOI
cpsmMoBaHocTi (3 koediienTom cupsimoBanoi nii KC=7-11 ab) Hali6inbIl 3pyYHUMH € JIOTO-
nepioanyHi 1mocki BioparopHi antenu (JIIIBA). OcHoBHOMO X TIepeBaroro € Te, o BOHH J103BO-
JSI0Th 3a0€3MEUYUTH 33JJ0BUIbHI EJIEKTPUYHI XapaKTePUCTHKU MPAKTUYHO B OyIb-sKid 3amaHiii
CMY31 4acTOT, a X TabapuTH 1 BaroBi XapaKTepUCTUKH 3HAYHO MEHIIII, HIK B aHTEH 1HIINUX BiJ0-
MUX THUIIIB.

B po6oTi, BUKOHaH1 pO3paxXyHKHU 1 KPECICHHS aHTEHH Ta MPOBEJIEH] JeTaIbH1 JOCITIKEHHS
3a JO0TOMOTor0 porpamHoro cepenosuiia MMANA-GAL.

21.METO/J MOJEJIMPOBAHHMA IIPOLIECCOB OBPABOTKHW HMH®OPMAIINU
JUUIS1 TOCTPOEHU ST PALIMOHAJIBHOM TEJIEKOMMYHUKAIIMOHHOM CUCTEMBI

I.T.H., c.H.c. Mensauk [O.B., [Tapxomenko B.B., ['ocynapcTBeHHBINI YHUBEPCUTET TeEIE-
KOMMYHHUKanui, Kues.

[Ipemioskena obmas mocTaHOBKA 3a/1a4i (pOpMaIM30BaHHOTO BBHIOOpA KOMILIEKCA TEXHU-
YECKUX CPEJCTB TEIEKOMMYHUKALMOHHONW CUCTEMbI M METO]I pEIICHUs YKa3aHHOW 3ajjaun Mare-
MaTHU4ECKOr0 IIPOrpaMMHUPOBAHHUS, YTO MO3BOJIAET IMOCTPOUTH PALMOHAIBHYIO CHCTEMY IIyTEM
BblIeJICHUS! U (OPMUPOBAHUS B CTPYKTYpPE CETM MHOXECTBA CUCTEM 00pabOTKH MH(POpMaluu
(COWM) u nocnenyrouiero MoJeIupoBaHysl B €€ MoAcucTeMax, ¢a3ax mpoueccoB 00pabOTKU UH-
¢dopmanuu. s popMupoBaHUs MCXOJHBIX J@HHBIX MMOCTABJIEHHON 3aaud HEOOXOAMMBI: pas3-
pa0boTka M uccienoBaHue KpuTepHs cpaBHeHus: BapuaHToB COU; u3ydyenue (pakTopoB, BIMSIO-
IIMX Ha ONEPAaTUBHOCTb, IOCTOBEPHOCTh, HAJCKHOCTh 00pa0OTKU MH(GOPMAIIUU U ONpeesIeHUs
3aBHCUMOCTH, TTO3BOJIAIONIEH OIIEHUTh CBOEBPEMEHHOCTb JOCTABKU MH(POPMALIUU MOTPEOUTEITIO;
UCCIIeIOBaHNEe BIUSAHUA WH()OPMALIMOHHONW M30BITOYHOCTH Ha OIPAaHUYEHHUS IO ONEPaTUBHOCTH
00paboTku HH(pOpMAIMK; pa3padoTKa MOeIel, MO3BOJSIOMINX UMUTHPOBATH MPOLIECC MPOXOXK-
neHus: 00beMoB MH(OpMaLNK; MOCTaHOBKa 3a1ayu ¢popManuzoBaHHoro Beioopa KTC mig kon-
kpetHo COU u onpenenenns METOI0B €€ PEILICHUS.
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22. TTIPOBJIEMA OBCJIYTOBYBAHHSA TPA®IKY BIJ IoT

He6opcrkuii B.B., Jlep>xaBHuil yHIBEpCUTET TeleKOMyHiKalii, Kuis

EBomrontist TexHosorii [oT 103BoIMTH 3pOOUTH PUBOK Y PO3BUTKY MOOIIBHUX MEPEXK Yy IIi-
aoMy. Y HaWOMK4YMi 9ac OYIKYETbCS OYpPXJIMBHI PO3BUTOK HOBOT'O CETMEHTY «KJII€HTCHKOI
0a3u» BiJl poOOTiB, JATYMKIB Ta IHITUX MPUCTPOIB, IO BUMATa€ Bij] CBITOBOTO TEJICKOMYHIKAITIi-
HOTO PUHKY TEpPeriisy KOHIENTyaJbHUX OCHOB MOOYIOBH Mepex 3B’ s13ky. Ha nanuit MOMEHT He
ICHY€E 3araJbHONPHUHATOrO MiIX01y 3 00cayroByBanHs Tpadiky Bij npuctpoi loT, B Tomy un-
Clli ONTUMAJIBHOTO METONy JUIS PO3MOALTY OOMEXeHOI KiIbKocTi pamiopecypciB mixk H2H-
kopuctyBadamu Ta loT-npuctposimu. He auBisiauck Ha Te, 0 MOXJIMBOCTI cydacHUX Mepex 4G
€ jocraTHIMU MO0 3aA0BUTLHUTH MOTpedu OubmiocTi loT-mpucTpoiB, akTyanbHOI 33a4Cl0 €
PpO3p0o0JIEHHS METOIy THYYKOTO YIPaBIiHHS 1HGOpMaIIHHIMHI TOTOKaAMHU Ta PO3IOJILITY MEpexe-
BUX PECYpCiB B CHCTEMaxX MOOUIBHOTO 3B’ 13Ky 4G 17151 €peKTUBHOTO BUKOPUCTAHHS pasliopecyp-
ciB 0a30BOi cTaHIIii Ta rapaHTyBaHHs HacKpizHoro QOS.

23. JOCJIKEHHSA EJIEKTPOAMHAMIYHUX XAPAKTEPUCTHUK IHUIMHHOI'O
BUITPOMIHIOBAYA HA OCHOBI XBUJIEBOJ1Y CKJIAJHOI ®OPMU

Ocramuyk C. M., Kapamyx H. M., )Kuromupcekuii BilicekoBuii inctutyT iMeHi C. I1. Ko-
poisiboBa, JKuromup

IIpoexTyBaHHS Ta PO3pPAXyHOK EJIEKTPOAMHAMIUHUX XapaKTEPUCTUK BUIIPOMIHIOBAUIB I10-
Onmu3y TiN HENMpaBHIBHOI (OPMHU MAIOTh BaroMe MpuUKJanHe 3HaueHHs. HaBemeHi pesyibraTtu
JOCIHIJKEHHS eJIEKTPOANHAMIYHUX XapaKTEPUCTUK LIUIMHHOIO BUIIPOMIHIOBaYa HAa OCHOBI XBU-
JIEBOY CKIAAHOI ()OpMH, IO BIIMOBIAAE psAIy CHelu(IYHUNX BUMOT: ITiJIBUIEHA MEXaHIYHA
KOPCTKICTh; MpPUJISITaHHS [0 IIOBEPXOHb, B TOMY 4YHCIl 10 aepoauHamiuHuX. CTBOpeHi
€JIEKTPOMArHiTHI MOJIeNl HIUTMHHUX BHIIPOMIHBadiB Ha OCHOBI XBHJIEBOAY CKJIQAHOI popmu B
nporpamMuomy cepenoBuili ANSYS HFSS. Jlocnimpkena cTpykTypa elIeKTpOMarHiTHOTO MoJis Ta
OTpHMaHI TpPaHWYHI 3HAYEHHS PO3MIpiB, IO 3a0e3MeUyIOTh OJHOMOIOBUH DPEXHM pOOOTH
Moau(iKOBaHMX XBWJIECBOAIB 13 wIinMHOK. [loka3aHO MOXIMBICTH OTpUMATH JAlarpamy
CTPSIMOBAHOCTI 13 TIOCTITHUM PiBHEM CHUTHAJY B IOCTaTHHO HIMPOKOMY Jialla30Hi KyTiB HIIIXOM
3MiHU (hOpPMU HONEPEYHOro NepeTHHY XBUIeBOAy. [lokpamuTi y3ro/keHHs IIUIMHU 3 XBUJIEBO-
JIOM JI03BOJISI€ HAMIBKPYIJIa YK MMOXMJIA CTIHKA.

24 TOCJIXEHHS MOXJIMBOCTEM ITOBYJIOBU MEPEX IP-TEJIEDGOHII HA
I[MIICTABI ITPOTOKOJIY SIP

Ouenam K.1I., bukos O.1., [lepxaBHuil yHIBepCUTET TeleKoMyHikaiii, Kuis.

B nonoiai po3kazaHo Mpo AOCHIKEHHS MOXKIUBOCTeH moOynoBu mepexi [P-renedonii
Ha OCHOBI ITPOTOKOJTy opraHizaiii ceanciB SIP. 3a gomomororo nportokoiy SIP MoxauBo opraHi-
3yBaTH Ta KepyBaTH CUTHAJII3ALlI€l0 MYJIbTUMENIHHUX CECii, 1110 BKJIIOYA€E BiJje0-KOH(EKIil, Te-
nedoHio Ta KoHGEpeHII-3B'I30K uepe3 Mepexy Internet. Takoxx HaroyomeHo, K 3a JOMOMOTOIO
BJIACHUX CepBepiB 3acTocyBaHb i3 posropuyroro ATC SIP (manpuxian Asterisk) abo openmosa-
Hux BipTyanizoBaHux ATC Ha cepBepax omepaTopa MOXKHa €KOHOMHO Ta IMPAKTUYHO BUKOpPHC-
TOBYBAaTH BXK€ ICHYIOUY CTPYKTYpY Mepexi [HTepHeT Ta Mepex JoCTymy AJis Nepejadi CUrHajiB
MyJIbTHMEIIHHNX ceciii Ta [P-Tenedonii, He3anexHO Bix TexHooOTii KaHanpHOTO piBHSA OSI (Ta-
kux sk DOCSIS un Ethernet).

JloBeneHo NMOLUIBbHICTG BUKOpUCTaHHS Mepex IP-tenedonii Ta mpoTokony opranizarii
ceciit (curnamizanii) SIP y MmicTax Ta mepeaMicTsiX, Jie € AOCTYI J0 Mepexi [HTepHeT Ta MapI-
pyruzatop i3 06pookoro uepr QOS. Tlosicaeno nepeBaru IP-tenedonii Ha 6a3i SIP y meromax
BITPOBA/PKEHHsI HOBITHIX TEXHOJIOTIH 3B'A3KY Ta iX BIUIMB Ha PO3BUTOK iH(POPMAIIHHUX CHCTEM
3B’S3KY Ta iX BUKOPUCTAHHSI.
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25. JOCTOBIPHICTbH INEPEJAUI IHOOPMAILIl B CUCTEMAX BE3JPOTOBOI'O
3B’S3KY 3 BUKOPUCTAHHSAIM TEXHOJIOI'TI MIMO

[Mantin O.B., awmpaii JI.1., lepxaBuuii YHiBepcuter TenexomyHnikaiid, Kuis

B po6oTi gociimkeHo miaBUIIEHHS TOCTOBIPHOCTI Niepenayl iHdopmallii B cuctemMax 0e3/1-
POTOBOTO 3B’5I3KYy 3 BUKOPUCTAHHIM TexHojorii MIMO.

Buxopucranas MIMO TexHomorii (cucteMu 3B'S3Ky 3 PO3HECEHHMH TIEpeIaBAIbHUMU 1
MPUUMATEHUMU aHTCHAMH) € OJTHAM 3 HAWOUTBIII BXKIMBUX MUISXiB PO3BUTKY CHCTEM 0€31pOTO-
BOro 3B’s13Ky. IIpu 11bOMy BHCOKa IPOIMyCKHA 3/1aTHICTh, Ky MOBHHHI 3a0€31e4yBaTH 1ii CHUCTe-
MHU, 3aJICKUTH BiJl €PEKTUBHOCTI BUKOPUCTAHHS KaHATIB 3B'A3KY, a, OTXKE, BiJl 3AATHOCTI CHCTEMH
3B'SI3KY @/IaNTyBaTHUCS JI0 PEabHOIO MIBUAKO3MIHIOBAJILHOTO CTaHy O€3MPOBOJOBUX KaHAMTIB.

JlocmipKeHHS TI0Ka3aio, 0 3 POCTOM KiJBKOCTI aHTEH, MPOCTOPOBO-YaCOBE KOMYBaHHS
JI03BOJISI€ MOJ0JaTH HEraTUBHUN BIUIMB MPOCTOPOBOI KOPEJALii 32 paxyHOK HPOCTOPOBOIO PO3-
HECEHHS BUITPOMiIHIOBAaHMX BEKTOPIB cUrHaiiB. OTKe, 301IbIICHHS YKCTa TepeiaBalbHAX aHTEH
CIpHsie 3pOCTaHHIO JIOCTOBIPHOCTI mepenavi iHdopmailii B cucTemi pajnio3B'sizky. IIpocToposa
KOpEJIALlis Ha/la€ 3HAYYIIUH BIUTUB TUTBKA MK CYCIAHIMH aHTCHAMH, B TOW 4ac SK IPOCTOPOBO-
4acoBE KOAYBaHHS PO3MOJIIIs€ BEKTOPA CUTHAIIIB PIBHOMIPHO IO BCIM aHTEHAaM.

26.IOCJHDKEHHSA EJIEKTPOAMHAMIYHUX XAPAKTEPUCTUK XBWJIEBIJIHO-
HIUVIMHHNX AHTEHHUX PELIITOK

[Mumumayk M. M., Kapamyx H. M., )Kutomupcbkuii BilicekoBuil iHctutyT imMeHi C. I1. Ko-
pouiboBa, XKuromup

XBUJIEBITHO-IIIMHHI @aHTEHHI PENIITKH HIMPOKO 3aCTOCOBYIOTHCS Ha JIITAIbHUX araparax,
OCKUTBPKM MalOTh JJOCTAaTHIO MEXaHIUHY 1 eIEKTPUYHY MIIHICTh, BUCOKI aepOAMHAMIYHI XapaKTe-
PUCTUKHU Ta MPOCTY CXEMY >KHUBJICHHs. ToMy IpoOBeIeHO JOCHIKEHHS eJIeKTPOAMHAMIYHUX Xa-
PAKTEepUCTUK PE30HAHCHUX Ta HEPE30OHAHCHHUX XBWJIEBITHO-IIUTMHHUX aHTEHHUX PEIIiTOK ILIs-
XOM TEOPETHUYHOTO PO3pPaxXyHKy Ta MOJENoBaHHs B mporpamHomy cepenosuini ANSYS HFSS.
OTpumani pe3ynbTaTd 3MiHM MapaMeTpiB Ta XapaKTEPUCTHK aHTEH 3a yMOB. BIUTUBY BTpaTh
€JIeMEHTY (HampuKIaj, B pe3yibTari Jii MOTYKHOTO €JIeKTPOMArHiTHOTO IMIYJbCY); 3MIHU Yac-
TOTH; TOKPUTTS TOBEPXHI aHTEHHUX PEIIITOK IAapoM JieieKkTpuka. Iloka3aHo, mo KiTbKiCTh
IIJIMH BIUIMBA€ HA IIMPOKOCMYTOBICTh TA CEKTOP CKAaHYBAaHHs, BTpaTa €JIEMEHTY HOripurye ys3-
TO/UKEHHSI Ta PO3LIMPIOE JAlarpaMmy CIPSMOBAHOCTI, MOKPHUTTS IIAPOM JieNeKTPUKa 30UIbIIyE
KOe(ilieHT BIAOUTTS Ta piBeHb OOKOBUX MENIOCTOK, 3’SBISETbCS HECUMETPUYHICTH JlarpaMu
CIPSIMOBAHOCTI.

27. BIIPOBAJIDKEHH ST MOBIJIbHUX MEPEJXX MAMBYTHBOI'O(5G).

ITickip C. b., JlepxkaBHuii yHiBepcUTET TeleKoMyHikauii, Kuis.

B Hamr yac po3BUTOK cHCTEM MOOUIBHOTO 3B 43Ky HE CTOITh Ha Micii. 3 1971 poky 10 cbo-
TOZICHHS 3’ IBUJIOCS] YOTUPH TOKOJIIHHS MEPEXK CTUIBHUKOBOT'O 3B S3KY. A B HalOIMXK4l J]Ba pOKH
MIPOBI1JIHI JIep’KaBU CBITY 30MPAIOTHCSl BBECTH B KOMEPILIMHY €KCIUIyaTallllo BKe U I’siTe MOKO-
JIHHS.

B niepion 2019-2020pp. ouikyeThcs 3amyck Aeskux mepexx SG na Bucoknx(28-38 I'T') abo
HU3bKUX(0,1.600 MI'11) Ta Ha Heminen3zoBanux yactotax(3,5 I'T'm). [ns pobotu 5G Bukopucto-
BYBaTUMYThHCS BKe Aifodi Mepexi 4G, 3MeHIIyBaTUMYThCsl “CTUTbHUKN ’(0a30B1 cTaHIii po3Mmi-
I[yBaTUMYThcsl Habarato miinbHime, Hix npu 2G, 3G ta 4G). Pesynbrar - 30inblIeHa €MHICTD
JAHUX, BUII MIBUIAKOCTI TMepeaadi Ta MEHII 3aTPUMKH(OYIKYETHCS MIBUIAKICTH Mepexi a0 20
I'Git/c 13 3arpumkamu 0 1 mc). Lle no3Bonuth, Hanpukian, nepernaaaty FHD-Bineo Ta rpatu
OHJIAWH-ITPH 3HAXOASYHMCHh OyJb-7Ie: BIOMA, HA BYJUIl, B TPOMAJACBKOMY TpaHCHOPTI. Takox
6araro xTo mpumyckae, mo 5G Oyne mepexero st 10T. o0 miaATpUMYBaTH BETUYE3HY Kilb-
KicTh TIpUCTPOiB, Mepexka SG moBuHHA OyTH JyXe €PEKTHBHOIO B CBOIX Iepeaadax 3 HU3bBKOIO
MPOMYCKHOO CIIPOMOYKHICTIO 1 MAaTH HIMPOKE MOKPUTTSL.
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28. IIPOBJIEMU, IO CTOATH ITEPEJ CUCTEMAMMU 3BEPII'AHHA MACHUBHUX
JAHUX

k.T.H. [Tononesnu O.B., SIpocnaBceka T.B., [lepkaBHUI yHIBEpCHUTET TEICKOMYHIKAIIiH,
Kuis

dinocodis Big Data mepenbavae HOBHIA MiAXi 10 OTPUMaHHS, 30€piraHHs, YIpaBIiHHS Ta
aHaJi3y MacHBIB JaHUX, TaK SIK iX OUiKyBaHUN 00 €M HACTIIBKU BEIMKHIA, IO MEPEBUIILYE MOXK-
JIMBOCTI TPAAUIIHHUX MPOTrpaMHUX MPOIYKTIB. Aue, nmepen cucremamu Big Data cToiTh minmii
psin mpoOriem, ki YCKJIaTHIOITH iX BIPOBA/KEHHS Ta BUKOpPHUCTaHHA. lleprn 3a Bce, BIpoBa-
mkeHHsa Big Data cTaBuTh mijJ 3arpo3y NpUBaTHICTh KOPUCTYBAUiB, 1110 MOKE HEraTHBHO CcKa3a-
THUCSI Ha TepcoHaNbHIN Oe3merni. e muTaHHS yCKIIQAHIOETHCS HEOOXIAHICTIO JOTPUMAHHS 3aKO-
HOJIaBCTBA 10 OOMEXEHHIO Ta KOHTPOJIIO IOCTYIY /10 MepCcoHaNbHUX qaHux. Kpim Toro, BUHUKae
npobiiema po3poOku HamiHUX anroput™miB Big Data, mo moB’si3aHO 3 BUMOTOK OOpOOKH SIK
MOCTIHHO, TaK 1 CTPIMKO 3pOCTAIOYMX 00’ €MIB IaHMX, MOIIYKY Ta Kiacudikaiii JaHuX B yMOBax
3pOCTaHHS CKJIAJHOCTI Ta YHMCla X OKpeMHUX eneMeHTiB. He MeHm ckiaaHoio mpobieMoro mpu
BrpoBa;ukeHH1 Big Data e 3HauyHi (hiHaHCOBI 3aTpaTH, HEXBaTKa KBali(piKOBaHMX KaJpiB Ta
CKJIQJIHICTh IHTETpaIlil CHCTeMH Ta 11 MaHeTH3aIlisl.

29.IEKOJIYBAHHA BJIOKOBUX KOAIB HA OCHOBI METOAIB T'JIMBOKOI'O
HABYAHHS HEMPOHHUX MEPEX

n.1.H., ipod. Ipuxoaeko C.I., x.T.H., mou. XKyuenko O.C., k.T.H., gou. [lItommens M.A.,
VYkpaiHChKUU JepKaBHUIN YHIBEPCUTET 3aJlI3HUYHOTO TPAHCIIOPTY, XapKiB

OO00B’I3KOBOO CKJIAJIOBOIO HOBITHIX TEJIEKOMYHIKAIIIMHUX TEXHOJIOTIH € pI3HOMaHITHI 3a-
BaJIOCTINKI KOJOBI KOHCTPYKIIii, BUKOPUCTAHHS SKHX J03BOJIsi€ 3a0€3MeUnTH HEOOXiAHY JOCTO-
BipHICTh nepenayi inpopmartii. Ha qanuii MOMEHT MIMPOKe PO3MOBCIOKEHHS OTPUMAIH OJI0KOBI
KoM, 30Kpema, anredpaiuni koau bUX. [Ipu nupoMy KiIacHUHUN METOJ JAEKOTyBaHHS JaHUX KO-
IiB, 3aCHOBaHUI Ha anreOpaiyHOMY HMPUHIUII — PO3B’S3aHHI CUCTEMHU PIBHSHB, XapaKTePU3Y-
€THhCSI HU3bKOIO KOPETyBaJIbHOIO 3[AaTHICTIO, IO O0OMEXYe 00J1acTh HOro MPakTUYHOTO 3aCTOCY-
BaHHS TpHU MOOYIOBI Cy4acCHHWX TEJIEKOMYHIKAI[iHHUX Mepex. [ minBuineHHs e(peKTUBHOCTI
JexoayBaHHs anredpaiyHux koiB BUX mponoHyeThCcs 3acTOCYBaTH METOIU TNIMOOKOTO HaBYaH-
Hs HeMpoHHMX Mepex. [IpoBeaeHi AOCHIIKEHHS MOKa3aJld JOCTaTHbO BHCOKY €(EeKTHUBHICTh
3aMpoNOHOBAHOTO MIAXOAY 0 ASKOTYBaHHS IaHOTO KJIacy KOJIIB.

30. HIABUIHEHHA EGEKTUBHOCTI CYITYTHHUKOBOI'O 3B’ A3KY

ITytiit A.O., K.T.H., no1. Bracenko I'.M., JlepaBHuil yHIBEepCUTET TeleKoMyHikawii, Kuis

HIBuakicauii IHTEpHET € HEOOXiAHOIO MOCIYTo0 Ul HaceleHHsd YKpaiHu, ajge OTpUMAaTH
JOCTYM J1I0 HbOI'0 MaroTh He Bcl. ONTHYHI JiHIT 3B 3Ky MalOTh CYTT€BI II€peBaru HaJl iCHyIOUUMU
TEXHOJIOT1IMH, ajie 3a0e3MeUUTH YCI0 TEPUTOPI0 YKpPaiHU SAKICHUM IIBUAKICHUM JIBOCTOPOHHIM
InTepneToM He B 3MO031 Ta 1 €KOHOMIYHO He€ BUTAHO. TOMYy €IMHOI TEXHOJOTIEI0, IO
3abe3mneuye JIOCTYI A0 SAKICHOTO HIBHJKICHOTO IHTEpHETY B yCiX KyTOUKax YKpaiHM € CylmyTHH-
KoBUU [HTEpHET.

CynyTHUKOBHUH 3B'A30K Ma€ OJMH CYTTEBUI HENOJIK 1€ ciabka 3aBaJloCTIHKICTh. 3HaUHA
BIJICTaHb MIXK 3€MHOIO CTaHI[E€I0 | CYMyTHUKOM € MPUYHHOIO TOTO, IO 3HAYEHHS BiTHOIICHHS
CUTHAJI/IIYM Ha MpHiiMayl € HEeBEIMKUM. 3MIHU YMOB CEpeJOBUINA TE€X BIUIUBAIOTh Ha MPOXO/-
JKEHHsI curHany. AnanTuBHe KoayBaHHs | moayssmis (Adaptive Coding & Modulation - ACM)
3HA4YHO MiJBUINYE €PEeKTHBHICTh 3B’s3Ky. s 1bOTO BiaNeHUH TEpMiHAJ MOCTIHHO OLIHIOE
SKICTb CUTHAJIy 1 BHU3HAYA€ ONTUMAIbHUA MOAKOA. Takwili anropuT™M IOCTIHHO BH3HAYAE
HaOUTBII €PEKTUBHY MOAYJISIIFO | OUTBII BUCOKHIA KO(DIIEHT KOAYBaHHSI.
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31.JIABOPATOPHA YCTAHOBKA JIA JOCJIIXEHHA Y3I'OIKEHHA AHTEH-
HO-®IIEPHUX ITPUCTPOIB

Pynenko H.M., k.1. H., mpou. Komoc FO.0O., Opranizanis: XuToMUpChKUN BiCHKOBHIA
iHctutyT iM. C. I1. Koponwora, Kutomup

OparM 3 HaWBaXUIMBIIIMX 3aBJlaHb, SIKI BUPIIIYIOTHCS Ha €Tarax po3poOKH Ta HACTPOIO-
BaHHS aHTEH € 3a0e3MEUYEeHHs Y3TOKEHHS aHTEeH 3 BUIBHUM INPOCTOPOM Ta (iepHUMHU MPHU-
CTPOSIMHU Yy 3a/aHiii cMy3i 4acToT. ToMy y CKJIaJli HaBYaJIbHO-IA00PATOPHOTO KOMIUIEKCY st
MiArOTOBKHU (axiBIliB 3a criemianbHicTIO 17 TenexoMyHikalii Ta paaioTexHika OakaHO MaTH yC-
TAHOBKY, Ha SIKii MOKHA MTPAKTUYHO BIAMPAILOBYBATH BUPIIIICHHS BHILC HA3BAHUX 3aB/IaHb.

[IpoBoauThCs aHali3 MOXKJIMBUX BapiaHTiB OylOBU TaKMX YCTaHOBOK. IIpomonyerbcs Ta-
KU{A CKJIaJ] YCTAaHOBKH: Ha0lp aHTEH, Y SIKUX MOKHA 3MIHIOBaTH KOHCTPYKTHBHI €JIEMEHTH, SIKi
BIUIMBAIOTh HA Y3TOJDKCHHS, HAOIp Y3ro/KYBaJIbHHUX MPHUCTPOIB (€JIEMEHTIB) I IAaHUX aHTCH,
TeHEepaTOp EJEKTPOMArHITHUX KOJIMBAHb Yy 33JJaHOMY Jiama30Hi 4acToT OJOK OIiHIOBAHHS CTY-
TIEHS y3TO/IKEHHSI.

VY npianazoHi METPOBHX 1 JACUMMETPOBHX XBHJIb MOYKHA BHUKOPHUCTOBYBATH BHMIiprOBaul
YaCTOTHUX XapaKTEPUCTHK, SIKI MPAIIOIOTh Y HEOOX1THOMY Jliara3oHi 4acTOT, Ta MOCTH. 3 BUXO-
Iy BHMIpIOBaua JIiHIHHO YaCTOTHO MOIYJbOBaHI KOJHMBAHHS IMOJNAIOTHCS HA MICT, IO OJHOTO
Iieya sIKOT0 BMUKA€ThCA BX1J aHTEHM 3 €IEMEHTaMH Y3TODKEHHA, a J0 JAPYroro pe3ucTop 3i
3MIHHHM OTIOPOM. Y JllarOHaib MOCTa 4epe3 JETCKTOpP BMUKAETHCS BXiJl BUMiproBada. Taka yc-
TaHOBKa JI03BOJISIE CIIOCTEpIraTH Ha €KpaHi 3MiHy KoedilieHTa BIJOWTTA €IeKTPOMAarHiTHOL
XBWJII BiJl BXOJy aHTEHHU Yy Jiala3oHi 4aCTOT BHMIpIOBaya, MPOBOJUTU JOCIIIKCHHS BILTUBY
KOHCTPYKTUBHHUX €JIEMEHTIB aHTEHHU Ta Y3TOJKYBAJIbHUX MPUCTPOIB HA CTYMiHb Y3TOJKEHHS.

Jliis miana3oHy KOPOTKHUX XBHJIb pO3pPO0JICHA YCTAHOBKA Y CKJIa/Ii MU(PPOBOTO CHHTE3aTOpa
4acTOT, MPUCTPOIO BIATANYKEHHSI BIAOUTOT XBHJII, MPHUCTPOIO AJSl 3HAXOJKEHHS BiTHOLICHHS
aMILTITY/ BiIOUTOI 1 Magarouoi XBuib, npucTpii cripspkeHHs 3 [IEOM. Iadopmaris mpo cTyninb
y3ro/DKeHHA y nianmazoHi dactor 1...40 MI'm BuBoauthes Ha exkpan [IEOM y rpadiunomy
BHTJISIII.

32.COBPEMEHHBIE PA/IJMOTEXHOJIOI'M, OCOBEHHOCTU 3KCIUIYATALINU
N UCITOJIB3OBAHU A

Kypaxoscekuit B.b., ['ocynapcrBennslii YHuBepcuret TenekoMmyHukanui, Kues

Cetb Wi-Finyurie moaxoaut it IpUMEHEHUsT Ha HEOOJIbIIUX TUIOMIAIAX, TJE CYIIECTBYET
HEO0OXOMMOCTh MOJKIIOYUT K OJTHOM JIMHUUA HECKOJIbKO YCTpOMCTB. IMEHHO MOATOMY MpUMe-
HeHue OEeCTIPOBOHBIX CETel Tak MOMYJSPHO U B YCIOBUSX JIOMAIIIHETO UCIOIB30BaHNUA, U CPEIU
Pa3JIMYHBIX KOMITAHWM, IPEANPUATHI, OPTraHU3ALUN.

WIMAX B cBor0 ouepesb, OOJIbIIE MOJOMAET A TOCTPOSHUS CeTH Ha 0oJiee OOJIBIINX
TJI0MA X Onarofapst OOJbIeH CTETIEHN MTPOHUKHOBEHHUS. BhICOKasi CTETIEHb 3alllUTHI CBSI3U T10-
3BOJISIET MCIIOIB30BATh JAaHHBINA CTaHAAPT U B chepe OM3Heca U 3aIUIIEHHBIX KAHAIOB CBS3H.

bnaromaps stuercroit (mesh) Tomosoruu ceT ¥ MCIOJIB30BAHHUIO CIICIHATBHBIX aITOPUT-
MOB Mapuipytusanuu cetb ZigBee oOecrneurBaeT caMOBOCCTaHOBIICHHE M T'apaHTUPOBAHHYIO
JIOCTaBKY TIAKETOB B CIydasx OOpbIBA CBSI3M MEXKY OT/IETbHBIMU y3J1aMU (TTOSBJICHUS MPETISATCT-
BUs1), IEPETPY3KU WIIM OTKa3a KaKoro-To aneMeHTta. Tak xe ZigBee mpenoctaBiser HaJIeKHYIO
KpUNTOTpaQUIECKyI0 3alIUTy, YTO UJI€ATHHO MOJOUAET /ISl Mepeayl BaXKHOW W KOH(UICHIIH-
aIbHO MH(pOPMAIUH.

33. PO3IIMPEHHS 30HU AIf BE3JPOTOBOI MEPEXI lIoT B YMOBAX MICBHKOI
3ABYJIOBU

k.T.H. [Iunsscekuii B.B., Cigens C.B., Onecpka HarlionansHa akajaeMis 3Bs3ky iM. O. C.
ITomoBa, Oneca
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binpmricte cydacHux 6e3apoToBux ceHcopiB 10T mpairoroTe Ha 0cHOBI TexHouoriit Blue-
tooth Ta Zig-Bee. OcHoBHMM HEIOIIKOM JaHUX TEXHOJIOTII € BiIHOCHO Maluil pamiyc Aii, 1o
JISKUTH Y MEXax JecATKiB MeTpiB. JlaHuil (akT Beae 10 HEMOXKIMBOCTI iX 3aCTOCYBaHHS Y BU-
MajKkax, KojJu HeoOXimHO 3abe3meunTH 3B's130K Ha BifcTaHi 1-10 km. BapianTtom 30u1bIIeHHS
JaTbHOCTI 3B’ 513Ky € BUKOPUCTAHHS CHCTEM, 3aCHOBAHUX HA BY3bKOCMYTOBHX CUT'HAJIaX.

Jlis aHamizy Ta €KCIepUMEHTAIbHUX BHUMIpIB JajdbHOCTI 3B’SI3KY BHKOPHCTOBYBABCS
npuiiManbHo-niepenasanbuauil npuctpii (ITIIT) TI CC1120. OcHoBHUMH OCOOIMBOCTSMH JaHO-
ro IIIIIT € iioro Bucoka uytnuBicTh: -123 nbm Ta -110 n1bm npu mBuaKOCTAX Mepenadi iHdOP-
Marii 1,2 ta 50 k6it/c, BIAMOBIAHO Ta MOXJIMBICTh (DYHKIIOHYBAHHS y YAaCTOTHHX Jiara3oHax
ISM 169, 434, 868 ta 915 MI'u. L{iyutro po6otu Oys0 30UIBIICHHS 1adbHOCTI (PYHKITIOHYBaHHS
CHCTEMH.

Y po6oTi mpoBeIeHI BUMIPIOBaHHSI HAMPY)KEHOCTI €JIEKTPOMArHiTHOTO TOJIsI Ta 301IbIIICHO
e(eKTUBHY JaIbHICTh il 0€3IPOTOBOI CHCTEMU 3a JOMIOMOTOK CIIPSIMOBAHUX AHTEH - «XBUJICBHI
KaHaD» 3 eJIEMEHTaMH KUTbIIEBOT (hOpMH.

34. TO THE QUESTION OF THE APPLICATION OF THE ALGORITHM OF THE
BASIC DISTRIBUTION OF T-HOUSES IN THE SENSOR NETWORK

Ph.D. in Technical Sciences Zhebka V.V., State University of Telecommunications, Kyiv

There are many issues that need to be addressed in the process of designing and directly
operating sensory networks. Such issues include reliability, fault-tolerance, energy efficiency of
sensor networks, etc. The issues associated with the design of the sensor network continue to
cause interest to researchers, because they need further solutions.

The Basic Placement of Nodes (BPN) algorithm is proposed as an algorithm for the basic
allocation of T-nodes. In the proposed algorithm of BPN, the approach of the CRP algorithm is
based on the construction of the basic structure of the SN, which is based on the grouping of F-
nodes.

The results of the experimental study show that the application of the proposed BPN algo-
rithm produces the minimum number of T-nodes that will provide the required level of connec-
tivity. It is appropriate to use the specified algorithm at the density of the even distribution of F-
nodes p<1.6*10-4 [F-node/m2] and the range of the reliable transmission of radio signal
D<100m. After applying the algorithm of the T-nodes basic placement, the proposed procedure
for optimizing the basic structure of the CN should be performed, which will allow to identify
and remove excess T-nodes from the basic structure of the SN.

35.UCIIOJIb3OBAHUE KUBEPOU3NYECKNX CUCTEM JJIA PEIHNEHUWSA CIIELU-
AJIBHBIX 3AJJAY KOCMHNWYECKOI'O MOHUTOPHUHT A

K.T.H., goil. [Tonosenst C.U., n.1.H. ®ponos B.D., 1.1.H., c.H.c. MenbauK FO.B.

Kubepduznueckas cucrema kak WHGOPMAIMOHHO-TEXHOJIOTHYECKas KOHIEMIUS, Moapa-
3yMeBaeT MHTETPALMI0 BEIYUCIUTEIBHBIX PECYPCOB U ONPENEICHHBIX (PU3NUYECKHUX IpolieccoB. B
OCHOBE €€ HaXOJIUTCS CIIOXHAasl paclpe/iesieHHas CUCTEMa, yIpaBiisiemMas Ui KOHTPOJIUpyemas
KOMITBIOTEPHBIMU AJITOPUTMaMH, TECHO UHTEIPUPOBaHHas ¢ VIHTepHET U ero nojib30BaTeasiMu

YacTo cuctema yrnpaBieHusi rpynmnoi kubepdusnyeckux oOBEKTOB MpeacTaBisercs 0Jo-
KaMHM — HaOJIIO/IeHUs, WACHTU(DUKAIMY, MPUHATHS PELIeHUH, peanu3anuu onepanuil. /[anHas
CUCTEeMa YIPaBJICHUS MOXET OBITh aJaiTUPOBaHA ISl PEIICHUs 3a/1a4, CBA3aHHBIX C UACHTU(DH-
Kalyen W celeKIMerd KOCMUYECKOro Mycopa. MojaennpoBaHue MpPOLECCOB MPOUCXOIAIINX HA
HU3KHUX OpOMTax, rje HaxoauTcss okoio 70% Bcero KOCMHYECKOr0 MycOpa, MOXKET JaTh BO3-
MO>KHOCTb ITPOTHO3MPOBATh COCTOSTHUE ATHX OpOUT U pa3pabaThIBaTh aJrOPUTMbI B3aUMOJEIHCT-
BUS HAXOMASAIIUXCS TaM KUOepPHU3NIECKHX OOBEKTOB, CBSI3aHHBIX C MX CTOJKHOBEHHUSMHU U TIO-
CJIEYIOIMMHU U3MEHEHUSIMHU UX CKOPOCTeH, OalTUCTHUEeCKUX KOO PHUIIMEHTOB U Macc.
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B COBPCMCHHBIX YCIIOBUAX, KOT'dad I/I,Z[éT p€4b O MOCTOAHHOM HAKOINJICHUU U YBCIIMYCHUU
IJIOTHOCTH KOCMHUYecKoro Mycopa (3ddext Kecciepa), BOSHUKAIOT yrpo3bl AJIs 3aITyCKa KOCMHU-
YecKuX amnmaparoB. Ha cerogHsummHuii AeHb MpoOiieMa yTUIU3alud KOCMHYECKOTO Mycopa He
pemieHa. OgHUM U3 yTeH pelieHus: ToN MPoOIeMbl, BJISETCS CO3/IaHue MECT Ha opoute, KOTo-
PpBIC IIPpU OHpeZ[eJIéHHBIX YCIOBUAX ABJIAIOTCA I'paBUTAIUOHHBIMU MCIIKAMHW W MOT'YT HaKallJIu-
BaTh KocMU4eckuil Mycop. OHOM U3 HAYyYHBIX 3a]]a4 ONpPEEICHUS MECTOHAX0XK/ICHUS TPaBUTa-
IMUOHHBIX MCHIKOB, SABJIACTCA MOJCIUPOBAHUC UX MCCTOHAXOXKACHHA B JUHAMUKE B PA3JIMYHBIX
CUCTeMax KOOpAMHAT.

Ha pam B3IV A, U1 MMOJTYYCHHA aICKBATHBIX PC3YJILTATOB HCO6XOI[I/IMO pemunTh ABC 3aj1a-
YH CBSI3aHHBIE C YUCIICHHBIM MOJICJIMPOBAHUEM MOBEICHUS TPOSHCKUX TOYEK (TOYEK JIMOpALUu):
B cucteme 3emis-JIyna-TposiH, ¢ 1LeJbIO ONpeeieHUs ONTUMAIBHOIO alropuTMa (yCJIOBHO
«3TAJIOHHOT'0» YHCIEHHOTO METO/1a), @ TAK)KEe CMOAENIUPOBAThH MOBEICHNE OJIHOM U3 TOYEK B CHC-
teme Comnnue — 3emitst — JIyna — Tposn. [lonydeHHble MoeNd JaayT MaTepuan Juisl JajibHeue-
ro aHalii3a MPOLECCOB MPOUCXOIAUINX B KOCMHUYECKOM IMPOCTPAHCTBE, a TAKXKe OMpEeesICHUs
BO3MOJKHBIX CTPAaTEruil yTUIN3alu KOCMUYECKOT0 Mycopa.

36. BIIPOBA/[DKEHH S HOBITHIX TEXHOJIOI'TM V KOPITOPATUBHI MEPEXI

K.T.H., fo1l. Tkanenko O.M., [lepxaBHuil yHIBepCUTET TeleKoMyHikauii, Kuis

OCHOBHUMH 3aBJIaHHSIMH KOPIIOPATHBHOI MEPEXi € B3aEMOJIsI CHCTEMHUX JTOJATKiB, 10C-
Tyl J0 HHUX BIJJQICHUX KOPUCTYyBadiB. TOMy KOpHOpaTMBHAa Mepexa, SK MpaBWIO, €
TEPUTOPIAUTEHO PO3MOIIIICHOI0, TOOTO 00'eHY€E 0dicH, MiTPO3IIIN Ta 1HINI CTPYKTYpH, IO 3Ha-
XOIATHCS HA 3HAYHIN BIICTAaHI OAWH BiJ OJHOTO.

CyuacHi TE€XHOJIOTIi JI03BOJISIIOTH B paMKaX €IMHOI KOPIOPATHBHOI MEPEXi OpraHi3yBaTu:
€IMHUM €JIeKTPOHHUHN JOKYMEHTOOOIr; 3arajbHi apXiBU JOKYMEHTIB; IlepeJaBaHHs rojocy; Ie-
penaBaHHS JAaHUX  KOPIOPATHBHUX JOAATKIB, AaBTOMAaTHYHHWHA 30ip JaHUX CHUCTEM
BIJICOCIIOCTEPEKEHHS; AMCTAHIIMHUI pexXuM JOCTYIy 10 (ailsiiB, IPUCTPOIB JIPYKY, 1O CEpBEPIB
3 0a3aMu JaHMX; BiJCOKOH(EPEHI3B'A30K; EHTPAIi30BaHUN AOCTYN 10 Mepexi [HrepHer; Ha-
JaHHS JOCTYIY A0 TNIOOANBbHUX MEpeX AaHUX, 10 (IHAHCOBUX TOProBHX Ta iH(OpPMALIMHUX
CHCTEM.

[lepepaxoBaHi MOXIJIMBOCTI 6arato B 4OMY CIpPOIIYIOTh BHYTPIIIHI MpOIECH KOMMaHii, a
TaKOX HaJAaI0Th NIANPUEMCTBY psij nepear. [Ipu mianyBaHHI eTamiB 1 coco0iB BIPOBAIKEHHS
HOBMX TEXHOJIOT1H B ICHYIOUI MEpeXi BayKJIMBO HE TUIbKHM MPUUHATH CTPATEr1yHO BipHE PILLICHHS,
ajie i MPaBWJIbHO BIPOBAJAUTH MOTO B ICHYIOUY MEPEXKY.

37. JOCJIDKEHHSA MOXJIMBOCTI PEAJIIBALIII BUCOKOIIBUJIKICHOI'O KO-
JEPA RS-KOZY HA OCHOBI FPGA XILINX SPARTAN-6

®enopenko M.A., Cabanam C.C., XKuromupcekuii BiticbkkoBuil iHcTuTyT iMeHi C.I1. Ko-
poiboBa, XKutomup

g cygacHux mugpoBux cucreM nepeaasanHs iHdopmaunii (LICII) xapakrepHo npoBe-
JIeHHS KaHAJIbHOT'O KOJyBaHHS, K e€(EeKTUBHOIO 3axo]1y MokpaieHHs 3aBagoctiiikocti LICIIL
OcobnuBe MicIie cepen 3aBaJoCTIHKUX KOJiB 3aiimaroTh koau Pima-Comomona (Reed-Solomon
code, RS code). RS-koau 1ocuth eeKTUBHI MPH BUKOPUCTAHHI B KaHAJIAX 3 IaM sATTIO, 30KpeMa
B peJEiBCHKOMY Ta paiicCOBCHKOMY KaHasax 3B’s3Ky. Taki SIKOCTI KOy OB’ s13aH1 13 MOXKIJIUBICTIO
BUIIPABJICHHS MAKETHUX MOMMIOK. ANTopuTMH KoayBaHHS Pina-ColloMOHa BUKOPUCTOBYIOTHCS
B ONTHUYHMX JIIHISX 3B’5I3KY, B CUCTEMaxX CYNYTHHUKOBOro TenedbaueHHs cimericta DVB Tomo. 3
METOIO MPAKTUYHOI peasizallii BUCOKOIIBUAKICHUX KoaepiB RS-koay BUKOPUCTOBYIOTH, SIK Ipa-
BUJIO, CTIELiai30BaH1 IHTErpaibHI MIKpOCXeMHU a0o0 K MPOrpaMOBaHi JIOT1YHI IHTErpaJIbHI CXEMU
(FPGA).

VY nmomoBiAl mpeacTaBiIeH] pe3yabTaTh MPOBEACHUX JOCTIIHKEHb IPAKTUIHO PEaTi30BaHOTO
kozaepa RS-kony Ha ocHOBI Hajaro/pKyBanbHOTO 3aco0y i3 FPGA Xilinx cimeiictBa Spartan-6.
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[TokasaHi mpaKTU4HI acleKTH MporpamyBaHHs koaepa Ha Mosi Verilog HDL npu pi3Hux mapa-
MeTpax KOIyBaHHS.

38. ATIAPATIB JJUCTAHIIMTHOI'O 30H/IYBAHHS 3EMJII

n.1.H., tou. ®pus C.IL., XKuromupcekuii BilicekoBuii iHcTUTYT iM.C.I1. Koponbosa, JXKuro-
mup; KanpBatuucekuit O.B., IITOCI ta KHII, c.3amicni JlyHaeBenpkoro pailony XMeJIbHUIIBKOT
001

Bukopuctaniss MIKpOCYNYTHUKOBUX TEXHOJOTIM Ta 30UIbIIEHHS IPOCTOPOBOTO
PO3pi3HEHHS IUILOBOTO OOJaTHAHHS CIIOHYKA€ J0 3aCTOCYBaHHSA IIBUAKICHUX PAIiONiHIA 3
HU3BKOIO MOTYXKHICTIO O0pTOBOTO TepeaaBava (1-2) BT 1 BUCOKOIO MIBUAKICTIO TIEpenadi JaHuX
(70— 100) MoiT\c.

[Ipu Takux ymoBax mepeaadi IiIb0BO1 iH(pOpMaIIii, iIBUITYIOTHCS BUMOTH JI0 TTOKa3HUKA
AKOCTI oTpuMaHoi iH(opmarii — koedinieHTa OITOBUX MOMUIOK. Y JOMOBIJI PO3IIISHYTI METOIH
MIJIBUINCHHS “OFODKETY” IUILOBOI PaaiofiiHii 3a paxyHOK: 00’€IHaHHS CUTHAIIB 3 JEKUIBKOX
AHTCHHHUX CHUCTEM, BHKOPUCTAHHSI CYYaCHHUX METOJIB 3aBaJIOCTIMKOTO KOJYBaHHS Ta 3aCTOCY-
BaHHS nepcrnekTuBHUX BUAIB Moxymsamii (8 — PSK, 16 — APSK Tta 32 - APSK), mst minpoBux
panioniHiii HU3bKOOPOITATBHUX KOCMIUHUX amapariB. PO3rIsiHYTI cTaHmapTH nepegadi mijiboBOi
iH(popMallii, K1 BIPOBAHKEHHI B KOCMIUHI CUCTEMU AMCTaHLiiHOTO 30HayBaHHs 3emii: CCSDS
ta DVB — S2. IlpencraBneHo pe3yiabTaTH AOCTIKEHb TAKHX PAIioNiHIA B MPOrPaMHOMY
cepemoBuini Matlab. 3nificHeHo TOpiBHSIIBHHI —aHai3 “Or0/KETIB”  palioNiHIid npH
BUKOPUCTaHHI 00’ €THAHHS CUTHAIIB, PI3HUX BHUJIIB MOYJISIIN Ta 3aBaIOCTIHKOTO KOTyBaHHSI.

39. OCOBJIMBOCTI PO3III3HAHHS OBPA3IB HEMPOHHUMU MEPEXXKAMU

Xob6ta b.M., Xo6ta [1.M., [lepxaBHuil yHiBepCUTET TeleKoMyHikaliid, Kuis.

JlocImipKeHo apXiTeKTypH 3rOpTKOBUX 1 MOBHO3B si3HMX HM y 3amauax posmizHaHHs oOpa-
31B. OKpecIeHO KOMILJIEKCHY 3a/1auy ‘“KOMIT I0TepHOro OaueHHs

1) JUISI BH3HAYCHHS KIIOYOBHX TOYOK 00’e€kTa Ha 300pakeHHI (0OpaHO
apxitektypy 3HM i3 ReLu-dyHkiiero akTuBalii B ycix npomapkax);

2) ;7S BIIHOBJICHHS CTPYKTYpH 00’ekTy y 3d-mipocTopi (00paHo apXiTeKTypy
[THM i3 TaHreHuiaapHO-TinepooaiyHo0 (QYHKIIE€I0 aKTHUBALIT B YCiX MpoIIapKax).

Po3pobiieno koHIenTyanbHy cXxemy mo0y10BU Oyab-sSKOi Mpare3aaTHol Mepexl 10 CKIIaxy

SIKOi BKJIFOYEHO 3 OCHOBHI KJIacu:
- “MapkoBaHi JaHi” (3a1aH0 MHOXXHHOIO 300pakeHb 1 KOOP/AUHAT);
- “Crparteris TpeHyBaHHs~ (3a/laHO aJITOPUTMOM TPEHYBAHHs, LIBUJKICTIO
TPEHYBaHHS, KUJIBKICTIO €110X 1 1Tepaliil y HUX);
- “HM” (3a1aHO KUIBKICTIO 1 MOCIIAOBHICTIO MPOIIAPKIB, TUIIOM OYaTKOBO1
1HIIIai3a11i MaTpHIlh Bar),
- “Anani3” (3a1aHo (YHKIII€0 BTPAT).

VYcTaHOBNIEHO 3araibHy AJI YCIX TUIIB HE TPUBIAJIbHUX 3aJ1a4 HEJIHINHY 3aJIeXKHICTb YyC-
MIIIHOCTI HaBYaHHS Mepex (MiHiMizawil QpyHKIIT BTpaT) BiJg KUIbKOCTI MapKOBaHUX jaaHuX. [lo-
Ka3aHO 110 HasBHICTh BEJIMKOI KUTBKOCTI MaPKOBAHMX JIaHUX € HEOOX1IHOIO, ajie He IOCTaTHHOIO
YMOBOIO JUIs TPALe3JaTHOCTI 3rOPTKOBOT HEHPOHHOT MEPEXKI.

40. IOCHIJPKEHHS TEXHOJIOT'TH PON "TIACUBHA OIITUYHA MEPEXA"

Mampaii 1.1, ITantia O.B., lepxaBuuii YHiBepcutet TenexkomyHikauiid, Kuis

Jlns oprasizaiiii mHUPOKOCMYTOBOTO JOCTYIY Ha OCHOBI BOJIOKOHHO-ONTHYHUX KaOemiB
BUKOPHUCTOBYEThCs cimericTBo TexHojoridi FTTx (Fiber Te The x-point). IlepeBaru i€l
TEXHOJIOT11 MOJIATAIOTh Y BEJIUKIN nporyckHii 3aaTtHOCTI (TexHomnorist XGPON - ax 10 1ecsaTKiB
['6it/c), BiACYTHOCTI NPOMIKHHX aKTUBHHUX BY3JIB (II0 BHUMAararoTh €JIEKTPOKUBIEHHS),
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BITHOCHO BENHKiM AaimbHOCTI (0 20 kM). AJsie icHYye 1 psii HEJOJIKiB: HEOOXiIHICTH HOBOTO
OyIIBHHIITBA, BUCOKA BapTICTh OOJIaIHAHHS.

[TepcnektuBoro GPON - mepex € texnonoris TWDM PON - Time Wavelength Division
Multiplexing Passive Optical Networking, nacuBHi onTHYHI MepeXi 3 THMYACOBHM i 4YaCTOTHUM
(crieKTpajabHUM) MYJIBTHUIUIEKCYBaHHSM. ICHY€e 1Ba OCHOBHI clieHapii BUKOPUCTAHHS IMOAIOHHX
CHCTEM:

1) "Pay-as-you-grow" - nmepemdauae noctymnose BrpoBapkeHHs texuosnorii TWDM PON B
paMKax pO3IIMPEHHS ICHYIOY0i Mepexi a00 Ha eTarll po3ropTaHHs HOBOI.

2) "Local-loop-unbundling" - cninene Bukopucranus oxHiei PON-mepexi nekinbkoma
oreparopamu abo (QparMeHTamilo Mepexi OIHOro TmpoBainepa. s kokHOrO mpoBaiinepa
BUKOPHCTOBYETHCS TIEBHA TIapa JIOBKUH XBUJIb.

41. AHAJII3 TEXHOJIOI'T 3ABE3IEYEHHS AKOCTI OCAYTI HAJAHHS I1OC-
JIYT' V¥V BIPTYAJIbHUX ITPUBATHUX UMEPEXAX

Spmomuk /1.B., [lepxaBHuii yHIBEpCUTET TelIeKOMyHiKaii, Kuis

[TinTpumka 3amanoi skocti oocimyroByBanHs (QoS - Quality of Service) € onHi€0 3 TOJTOBHUX
3ajad MpHU BIPOBADKEHHI BIPTyalbHUX MpHUBATHUX Mepex. OIHAK pIilIeHHS NaHOi 3a7adi € JTOCHUTh
CKJIJIHUM, OCOOJIMBO SIKIIIO HEOOX1HO 3abe3nedyBaTH 3aJjaHy SKiCTh 00cmyropyBanHs B [HTepHeTi. Y
rio0aNbHIA MepeXi Mmparroe 0e3Iid mpoBaiepiB, IKUM BaXKKO JOMOBHTHUCS MIX COOOI0 PO KOOPAH-
HAI[II0 CIIBHUX 3YCHIUII 1715 3a0€3MeUeHHs HACKPI3ZHOTO SIKOCTI 00CITyrOByBaHHS.

Tomy rapanToBaHy sKiCTh 00CITyroByBaHHs B Mepexax VPN moxe OyTH peanizoBaHO B MeXax
OJTHOTO 200 JIEKUTbKOX MPOBaiIepiB, MK SKMMH ICHY€E MI€BHA JOMOBJICHICTh B JAHOMY HAIPSMKY.

OpnHuM 13 3ac00iB 3a0e3neueHHs sIKoCTi B IP-Mepekax € BUKOPUCTaHHS MPOTOKOIIY pe3epPBYBaH-
Hs pecypciB (Resource Reservation Protocol, RSVP), pexomennoBanoro komiterom IETF. 3a gomomo-
roro nporokony RSVP moxna 3a0e3neunTH B Mepeki rapaHTOBaHY SIKICTh OOCIYTOBYBAaHHS IpHU
nepenadi Bizeo- i ayaiocurnainis. [Iportokon RSVP 3a6e3neuye QoS 3a paxyHOK eMysisiii BUIIICHUX
KaHaiB (pe3epByBaHHS HEOOXiAHOT cMyTrH mporyckaHHs) B [P-mMepexax 1t Ko)KHOTO BUKIHKY [1,2].

RSVP e nmportokonom curnamizamii, sikuii 3a0e3meuye pe3epByBaHHS MEPEXKEBHX PECYpCiB 1
VIIpaBITiHHA HAUMHU 3 METOI0 HaJlaHHs iHTErpoBaHHMX cepBiciB. BukopuctoByroun RSVP, BimnpaBuuk
nepiogu4Ho iHpopMye oziepKyBada Mpo HeoOXiTHOMY 00cCsI31 MepekeBUx pecypcis (puc. 1.1.).

Opna 3 nikaBux ocobmuBocteil KSYP nosnsirae B ToMy, 110 3alIUTH Ha pe3epBYBaHHS PECypCiB
HAMPAaBIAIOTHCS TUTBKH BiJl O/IEp>KyBadiB JaHUX B CTOPOHY BIJNPAaBHUKIB, a HE HaBMaKH. TaKuii miIxin
0OyMOBIIEHUH THM, IO JIMIIIE TPUCTPi-0IePKyBay 3HAE, 3 KOO IMBUAKICTIO BOHO TIOBUHHO OTPUMY-
BaTH JlaHi, 1100 HaiiHO IEKOIyBaTH ayio- a00 BiJ€OCUTHAIH.

Inma ynikanpHa ocobnuBicte PBYP monsrae B Tomy, 1o pe3epByBaHHS MPOBOIUTHCS JIHIIIE
U1 OTHOTO HaIpsIMKY.

Henonixom mpotokony RSVP € e, o cmyra nponyckanus, Henomikom npotokony RSVP € e,
10 CMyra NpOITyCKaHHs, BUAUIAETHCS JpKepena iHpopmallii, Mpu 3HMKEHHI aKTUBHOCTI JXKEpeno He
MOke OyTH BHKOpPHCTaHa JJisl mepeaayl iHmoi iHopmaiii. ockulbku it peamnizauii QoS mporokon
RSVP Bumarae pesepByBaHHs pecypciB a0 KaHaliB 3B'3Ky, Heba abo 0e3BiNOBIJaIbHI KOPUCTY-
Baul MOXYTh 3aXOIUTH PECYPCHU MEPEXKI, HIIIIOI0YN KUTbKa ceanciB QoS mnocmiib. RSVP Mae Benbmu
XOpOIIl NEePCHEKTHUBH HAa KOPHIOPATUBHOMY PiBHI, /1€ aMiHICTPaTOp Ma€ MOXIIUBICTh BU3HAYUTH, SIKi
napaMeTpumMapuIpyTiu3aTop Oyae BUKOPUCTOBYBATH JJisi OOCIYrOBYBaHHS 3amuUTIB Mpo HagaHHS QoS.
VY rnoGanbHUX Mepekax MapLIpyTU3aTOpU 30BCIM HE OOOB'I3KOBO 3HAXOATHCSA MMiJ TIEIO 5K FOPUCIUK-
II€10, IO 1 XOCTH, 1 IOAATKH, BUPOOJISIOTH 3aMUTH, IO YCKJIAHIOE TapaHTyBaHHS QoS.
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Pucynok 1.1 - 3actocyBanns nporokony RSVP
3ale3nevyeHHs AKOCTI HA 0a3i (MdepeHUiiIOBaHOIO 00CIyTOBYBAHHSA

Inma texnosoris 3ade3nedernst QoS po3pobiseTses podouoro rpynoro IHTF 1 3a audepenuiiio-
BanuM obcayrosyBanns (Differentiated Services, DiffServ).

s rpyna Buaiariacs 3 pobodoi rpymnu 3 iHTerpoBaHoronodciyropyBanns (Integrated Services,
IntServ), 3aBnaHHs sIKOi MOJISITa€ BUPO3POOIL CTAHAAPTIB IS MiATPUMKH Tpadiky [HTepHET B peaib-
HOMY Yaci.

[TpoBenena B pamkax IntServ po6ota BimoOpaxae meski 3uocodnmuBocteit konneniii RSVP inTe-
rpoBaHe OOCITyroByBaHHsI TMependadae CUTHANI3AIlI0 3 KiHIM B KiHElb 1 B JiHICHOCTIMBUKOPUCTOBYE
npoTtokon RSVP Mix BinmpaBHUKaMU Ta 0JIEP)KyBadaMH.

Texnonoris IntServ Bu3Havae Tpu kiacu oo6ciayroByBanHs B I P-mepexi:

1) y Mipy MO>KJIUBOCTI - TO, III0 3apa3 MPOIOHYe IHTepHeT;

2) 3 KOHTPOJIBbOBAHOIO 3aBAHTAXKEHICTIO - JOJATOK OTPUMYE TOHPIBEHb OOCIYrOBYBaHHS, SKHIM
BOHO MaJjio 0 B c1ab0 3aBaHTaXEHOI MEPEXKI;

3) 3 rapaHTOBaHHUM OOCIYTOBYBAaHHSM - HE0OXi/1Ha MPOIYCKHA 3aTHICTh MPOTATOM YChOTO cea-
HCY HaJla€ThCs 3 TapaHTIEI0 HA TapaMeTpH IKOCTI 00CITYrOBYBaHHS.

Sk 1 mporokon RSVP, interpoBane o0ciyroByBaHHsI Ma€ MpoOaeMH 3 MacIITaOyBaHHAM, TaK 110
JlaHa TeXHOJIOT1sl MOKe OyTH 3aCTOCOBaHA B OCHOBHOMY B KOPITIOPAaTHBHHMX Mepexax. | sk Oyno 3a3Ha-
4yeHo BHuIle, TpoTokoil RSVP nependauae nocuth 3HaYHUII OOMIH CHUTHAJIbHOI 1H(OpPMALIIEIO, TaK SIK
KO’KEH BYy30J Ha IIISAXY MPOXO/PKEHHS MaKeTiB MOBUHEH MIATBEPAUTH MOXKIUBICTh HaJaHHS 3alUTa-
HOTO SIKOCTI IOCHYT.

HudepenuiiioBane 00CIyroByBaHHs MPOIOHYE OUIbII MpocTUi 1 MacmTaboBaHui meron QoS
JUTSL IOJIaTKIB peanbHoro yacy. OgHUM 3 KIIFOUOBUX MOMEHTIB TexHouorii DiffServ € nmepeBusHaueHHs
8-6iTHoro nons «Tum cepBicy» B 3arofioBky makera nporokoiy |IPV4. Haszsa «/ludepenuiiioBanum
obciyroByBanHsaM» (DS), me mone moxe mictutH iH(pOpMAaIlifo, Ha MiACTaBl SKOI BY3JIH B3I0BXK
MapuIpyTy BU3HAYaIOTh, K IM CJiJ 0OpOoOIATH NMaKeTH 1 mepeaBaTH iX HACTYITHOMY MapIIpyTH3aTo-
py.

s peanizanii TexHosorii DiffServ Heo6XiqHO, 111006 MapmIpyTH3aTOpU pO3yMUIN «MiueHi IOTO-
KU 1 BMUIMA BIJMOBITHAM YHHOM pearyBaTH Ha HuX. Ero Bumarae MojepHi3zaliii MUKpOIpOrpaMMHOTO
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3abe3neueHHs MapupytuzaropiB. CiiJ 3a3HAYUTH, 110 B JaHWI 4Yac BCi OUIbIIE YUCIO BUPOOHMKIB
MiATPUMYIOTE apxiTekTypy DiffServ B HOBUX BepcCisix CBOIX MPOIYKTIB.

42. TEXHIYHA PEAJIIBALLS LIM®POBOI OBPOBKU AJTAIITALIIl PETEHEPATOPA
JUISL BOPOTBBU 3 MIDKCMMBOJIBHOIO IHTEPOEPEHIIEKO CUT'HAJIIB

k.T.H. SIpues B.I1., /lepxaBHili yHIBEpCUTET TelleKoMyHikarliii, Kuip

VY cucrtemi nepeaaBaHHsl IUCKPETHOI iH(popMarlii MiXKCUMBOJIbHA 1HTEp(EpeHLis CUTHAIIB
(MIC) cnipuuuHsi€e CIOTBOPEHHSI CHTHAY, SIKHH BIJIIOBITA€ HACTYITHUM CHMBOJIaM, BHACIIJOK
BIUIMBY CUTHAIY, SIKH{ BiJIIOBiIa€ MOMEPEHIM CHMBOJIaM, IO YCKJIAIHIOE PUHHSTTS pilIEHHS
BiTHOCHO KO)KHOTO CHUMBOITY.

Yeci oneparii nudposoi 06podku (L{O), moB’si3aHi 3 ajanTaIielo pereHeparopa i 1eMoay-
nsriero curHaniB y BOJIC, MoxxyTh OyTH BUKOHAHI 3a JIOMIOMOTOI0 CYYaCHUX CHTHAJIBHUX TPO-
LIECOPIB, IO € TEXHIYHO HAHOUIBII MPOCTHM Ta JemeBuM. lIpoTe y 1[bOMy BHMAIKy MOXKIHUBE
TUIBKH TOCTIIIOBHE BUKOHAHHSI OMEparlii, 1mo 3Ha4yHo oOMexye peanbHy mBuakoairo 110. Haii-
OUTBII KPUTHYHUMH 3 TOYKH 30pY IIBUIKOJIL € JBl TPYIH OIepalii, MoB’si3aHuX 0e3M0CcepeHbO
3 00pOOKOIO BiJTIKIB CUTHATY S

- oreparlii HaKOIMYyBaHHS CyM CHMBOJIIB Ha €TaIli aJanTaiii:

1 Nw—-1
sm,, = —— Zs6j+m, m=0,..5 (1)

Nw 5

J
- omeparlii 0OYUCIIEHHS OI[iHKH iMOBIpHOCTI P(K) Ta IpUAHATTS pillicHHS Ik Ha eTami Je-
M
MOJLYJIALI: pz(k) = ZClz,m ’ sk-nb+m—l (2)
m=1

Ha miacraBi mocraTtHboi npoctotu omepaiid (1), (2) TOUUIBHO CTBOPUTH CIICIiali30BaHi
BY3JIM /ISl iX BHKOHAHHSA, sKi 3a0€3Me4yroTh MiHIMAJIbHUN 4ac 0OpoOKH, 3aBASKH OpraHizarii
napajeabHUX o0uucieHb. Mo)KHa PEeKOMEHAYBaTH TaKuil NMPUHLUI Ta 4YeproBicTh OOPOOKH.

[To-neprre, Tpeba GopMyBaTH TOCUTH JOBIY TECTOBY IOCIIJOBHICTH CHUMBOJIB JIJIS a/1arl-
Tanii pereneparopa. [Ipuuomy Tinmpku nmovyatkoBuii gpparment noxuHoro 3-NW cumBomiB dak-
TUYHO BUKOPUCTOBYETHCS JJIsi OTPUMaHHS iH(popMarii mo/10 BIacTHBOCTeH curaaiiB. Ha mpomy
¢dparmenTi Tpeba cpopMyBaTu 4yacTKoBi cyMu (s KoskHoro m = 0,...,5) y Bupasi (1). Binnosia-
H1 onepallii MOBUHHI BUKOHYBAaTHUCS Y PeaJbHOMY 4acl By3JIOM Hakonu4yyBaHHs. [licis movarko-
BOro (pparmMeHTa TecToBa MOCIIIOBHICTh MOBUHHA MPOJOBXKYBATHCSA Ha MPOTA31 4acy, AKUH me-
peBHUIIYE Yac, MOTPIOHUN MIKPOMPOIIECOPHOMY OOUYHUCITIOBAUY JJIsi BUKOHAHHS yCiX HACTYITHUX
ornepariil, BKJIIOYaoYl 00unciIeHHs KoediieHTiB Cl1,...,C124 , IKI BAKOPHCTOBYIOTHCS y BUpas3i
(2). Ha mpots3i niporo vacy, sIKMil MO>KHa Ha3BaTH “‘BUKOHAHHSIM ajamnTauii’, BX1JHI CUTHaIH
pereHepaTopa irHOpyroThcs. J{J1s1 BU3HaYeHHs TPUBAJIOCTI iHTepBally ajanTalii noTpioHe moje-
moBaHHs [{O. Tlicns 3akiHUeHHS IHTEpBAly afanTallii pereHepaTop MepexoauTh y podounii pe-
UM OOpOOKM CHUTHAJIB y BiAmoBiAHOCTI 3 BUpazamu (1), (2). Lls 0O6poOka BUKOHYETHCS OKpe-
MHUM BY3JIOM JAEMOIYJIALI].

43. BUBIP PAIIIOHAJIBHOI CTPYKTYPU PO3IOAIJIEHOI MEPEXI ITEPEJIAUI
OBPOBKU TA 3BEPII'AHHA BEJIMKUX OBCATI'IB JAHUX

I.T.H., c.H.C.,CtenanoBM.M., JlepaBHuil yHIBEpCUTET TeleKoMyHiKkalii, Kuis

B sikocTi TexHOIOT1 MOOYI0BU pPO3MOIUIEHUX MEPEX PETiOHATBHOTO 3HAUEHHS 3 Iepeaayl
00poOku Ta 30epiranHs Benukoro oocary iHpopmaii (BigDate), po3risganuch CyKynHICTh TEX-
HOJIOTi moOymoBu posmnoaiieHux mepex SAN (Storage Area Network) ta NAS (Network
Attached Storage). By3namu Takoi Mepexi € o0nacHl Ta palloHHI LeHTpH Ykpainu. Tomy Taka
Mepexa € CKJIaJHUM anapaTHO-IPOrpaMHUM KOMIUIEKCOM, 110 3'€JJHY€ iX B €IMHY CHCTEMY Di3-
HOPITHUMH KaHajlaMu niepenadi inopmartii. Taka Mepeka Mae BaKITUBE 3HAYCHHS 11010 PO3BH-
TKY HAayKH 1 TEXHIKH, OCBITI Ta KyJbTYPH, OXOPOHI 3/I0POB's, TOPTiBIII 1 T. 1.
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B pe3ynbTari aHani3y 10BeIeHO, IO OCHOBHUM KPUTEPIEM pallioHAJLHOIO CTBOPEHHS Ta-
KHX MEpEX € BITHOIICHHS MPOMYCKHOI 3aTHOCTI 0 coOiBapTocTi BojiomiHHS Region Storage
Area Network BigDate.

B xoa1 MaremMaTHaHOTrO MOJICTIOBAHHS MPOIieCy (PYHKI[IOHYBaHHS TaKoi MEPExi, OTpUMaHi
OCHOBHI XapaKTEPHCTUKU Ta MapaMeTpH, BU3HAUCHA pPalliOHAJIbHA CTPYKTypa Mepexi 3 ypaxy-
BaHHAM TeorpadiyHuX OOMEKEHb Ha PO3MIIICHHS BY3JiB IICHTPIB OOPOOKH BEIMKHX OOCSATIB

nanux (LIO/).

44 TIIIBUIIEHHA TOUHOCTI ITPOI'HO3YBAHHA OPBITAJIBHO-TPAEKTOPHUX
I[TAPAMETPIB PYXY KOCMIYHUX AITAPATIB

1.T.H., gon. 3aika B.®. [lepxaBHuii yHIBepCUTET TeleKOMyHiKamii, Kuis

B nomoBiai BU3HaueHa BAXJIMBICTh YpaxXyBaHHS MOKJIMBUX 3MIH 4acTOTH OOPTOBHUX T'€HE-
patopiB kocmiuamx anapatiB (KA) mans paninie 3amponoHOBAaHOTO METOAY TPAEKTOPHUX Pajiio-
iHTephepoMEeTPUYHNX BUMIPIOBaHb mapaMeTpiB pyxy KA.) 3 HagnoBrux 6a3oro. 3arpornoHOBaHO
OIKC YMOB, SIKi HEOOX1JJTHO BUKOHYBATH 3 METOI0 OTPUMAaHHS HAMBHIIOi TOYHOCTI KYyTOBHX BUMi-
proBaHb, I TudepeHIiaaIbHoro MeToy crioctepekeHHs KA Ha GoHI KOHTPOJIBHUX KOCMIYHHX
ToKepen (KBaszapiB), 10 epeOyBaroTh Ha OJIM3BKii KyTOBIH BiJICTaHi Ta aCTPOHOMIYHE MicIe3Ha-
XOJDKCHHSI SIKUX BiJloMe. 3Baxkaloyu Ha Te, 10 (Ha30BUM CIEKTP KOMILJIEKCHOTO Kpoc-
KOPEJISIIIMHOTO CIIEKTPa, 32 KyTOM HAXMITy SIKOTO BU3HAYAETHCS TPYIOBA 3aTPUMKA, € CKIIATHOIO
(YHKIIEIO YaCTOTH Ta HE MOKe OyTH alpOKCHMOBAHUH MPSMOIO JIiHIEI0, BCTAHOBJICHA HEOOX1-
HICTh Ta BU3HAYEHA MOXJIMBICTh yJOCKOHAJICHHS METOJUKH BUMIPIOBAHHS YaCTOTH iHTEPPEpCH-
1ii Ta TEOMETPUYHOI IPYNOBOi 3aTPUMKHU IS MiIBUIICHHS TOYHOCTI MPOTHO3YBaHHS OpOiTalb-
HO-TPAEKTOPHHX MapameTpiB pyxy KA.

45 TIPUHIAIIM TIOBYJOBU THOOPMAIIMHO-TEJIEKOMYHIKAIIMHOI CHUC-
TEMU HA BA3IT'IC TEXHOJIOI'IT

Tpopumuyk (Cinuyk) B.M., n.1.H., c.H.c. CremanoB M.M, JlepxaBHUil yHiBEepCHUTET
TenekoMyHikarii, Kuis.

B ymMoBax rio6ami3anii Ta Bce3arajJibHHX IPOICCIB iHpopMaTH3aillii B CBITOBIHi €KOHOMIIII
BCE OLIBIIOrO 3HAYEHHs HaOyBa€e CBITOBHM PUHOK TEJICKOMYHIKAIlH, 0 JEMOHCTPYE CTIHKI Ta
BHUCOKI TEMIIU 3pOCTaHHA. PUHOK TeleKoMyHIKalIHHUX TMOCTYT 31HCHIOE BCe OUIBIINI BIJIMB Ha
KUTTEBY MISAIBHICTH NMOACTBA. CTPIMKI TEMIHU 3pPOCTaHHS TEJIEKOMYHIKAIIHOTO PUHKY CTaau
HACJI1JIKOM OypXJIMBOTO PO3BUTKY HayKH Ta TEXHIKH, MM1JIBULLICHHS PIBHS KUTTS JII0/I€H Ta BUHU-
KHEHHS HOBHX IOTPeO B TEJIEKOMYHIKaI[ifHOMY OOJIaJiHaHHI Ta MOCIyrax, 30KpeMa, B MOCIyrax
MOOIUIBHOTO 3B’S3KYy, B TOCIyrax IHTEpHET, CyNmyTHHUKOBOro TejnebaueHHs Tomo. B VYkpaini
3B’30K € OJHHM 3 HalGiNbII CTifKMX CeKTOpiB ekoHoMiku. Moro criiika sikicHa poGoTa € Haii-
BAYKJIMBIIIOID YMOBOIO JISTIBHOCTI JIep’KaBU 1 cycnuibCcTBa. [IOTyKHUM 30BHIIIHIM (hakTOpOM
BIUIMBY Ha PO3BUTOK TEJIEKOMYHIKaLIi YKpaiHU € BUKOPUCTaHHS 3apyOi’KHOTO JIOCB1ly MacoOBO-
IO BIPOBA/IKEHHS HOBITHIX 3ac00iB TEJIEKOMYHIKAliil Ta MOB’sS3aHe 3 IIUM 3MEHILIEHHS BUTpAT
Ha OyIIBHUITBO 1 PO3BUTOK TEJNEKOMYHIKallIMHUX Mepexx  Ykpainu. OmnepaTtopu
TeJeKOMYHIKalii YKpaiHu, BifcTaiouu Ha 4-5 pPOKIB BIJIHOCHO ONEPATOPIB PO3BUHYTUX KpaiH,
BIIPOBA/KYIOTh Ha Mepexax 3aco0H, 1110 BKe€ MPOMIIIIM MacoBY KOMEpLilHY amnpoOariito B po3-
BUHYTHUX KpalHax.
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CEKUIA 4

BE3MEKA ®YHKLUIOHYBAHHA
TENNEKOMYHIKAUIMHUX CUCTEM TA MEPEX

KepiBauk cekmii: a.1.H., nor. O.B. lymnera, I[IHTY, [TonTaBa
Cekperap cekmii: k.T.H. JI.M. Hemo6a, [THTY, ITonraBa

1. METOJl AHAJII3Y TABJIMLI MAPIIPYTU3ALIL 3 METOIO 3ABE3IIEUYEHHS
IHO®OPMAIIMHOI BE3IEKU

Uymak /I.€., k.T.H., no11., 3u6in C.B., Jlep>kaBHui yHIBEepCUTET TeleKOMYHiKaiii, Kuis

OpHi€ero 3 3324 CUCTEMHOTO aJIMIHICTPaTopa € KOHTPOJIb JOCTOBIPHOCTI BKa3aHUX aJipec
IP-mepex B TaOnHIIX MapHipyTU3allii 3 MeToro 3a0e3nedeHHs iHpopmarliiioi 6e3neku Bciel Me-
pexi. Skmo B Tabnmui Mapmpyrusanii Oysne Bka3aHa HEBIpHA agpeca Mepexi, KyIu MOTpiOHO
nepeaaBaT JaHi, To iHpopMalliifHa Oe3rmeka Mepesxi MiMTPUEMCTBA MOXKE BUSBUTHUCS T 3arpo-
3010.

KpiMm 11p0ro, HE0OX11HO MIATPUMYBATH MEPEXY B aKTUBHOMY CTaHi, JIJIs YOr0 CUCTEMHUIN
aJIMIHICTPATOP TOBMHEH IOCTIHHO MPOBOAWTH ii aHai3, a came, 4epe3 SKi MapuIpyTU3aTopu
MIPOXOJIATH MAKETH, TOKHU JIOCSITHYTH KiHIIEBOT TOUKH.

[TpononyeThCst po3poOUTH METO/] aHai3y TaOIHIII MapUIPyTH3aLlii MApUIPyTU3AaTOPaA, SIKHIA
JI03BOJIUTh aBTOMATH3yBaTH POOOTY CHCTEMHOTrO aJMiHICTpaTopa, a came, Ai3HATHUCh MOXKIIUBI
HUISIXH 10 Oy/Ib-sIKOTO MPUCTPOIO MEPEXkKi UM 1HIIOI MEPEeXki 3 KOKHOTO 13 MPUCTPOIB, AKi BiH KO-
HTPOJIIOE.

[ToTpiOHO PO3POOUTH AITOPUTM, 3ABISKH SKOMY Oy/ie MOKJIMBHM B aBTOMAaTHUYHOMY pe-
KUM1 OTpUMATH TaOJIMII MapIIpyTU3allii BKa3aHUX MapLIPyTH3aTOPIB, MICIS YOTO MpoaHali3y-
BaTH X Ta MOOYAyBaTH IEPEBO MOXKIMBHX MAapHIPYTiB MPOXOKCHHS AKETIB.

B pe3ynbrati anropuT™ anamizy TaOauIll MapIIpyTU3allii 103BOIHUTh:

- 3HAWTH CJIa0Ki MICIS B MEpeXi, a camMe MI3HATUCS, B SIKAX MapIIpyTH3aToOpax
HEBIPHO BKa3aHI MUISXH JI0 MOTPIOHUX Mepex, a00 SAKi MIJIAXH HE € ONTUMATbHUMU;

- Ipu HEOOXiTHOCTI MOOyayBaTH KapTy MEpexki, IO TO3BOJHUTH ONTHUMI3yBaTH
MepexXeBl 3’€HAHHS Ta Ji3HaTHCA, SKI MPUCTPOI 1€ HEOOXIJHO MiJKIIOYUTH UM
BIJIKJIIOYNTH;

- 3a0e3meunTy iHpOpMaLiiiHy Oe3meKy Mepexi, ajke 3aBAsku iHopmauii mpo
MapuipyTH, MO SKUM TPOXOJUTHh IMAKET CTa€ MOXJIMBUM IMOOAUYUTH BC1 MapIIpyTHI
TaOJIMII Ha BCIX IPUCTPOSIX, SIK1 BeIyTh 10 BKazaHoi IP-agpecu.

2. [IPUCTPIN MMEPEILIKO/ CYITY THUKOBI CUCTEMI HABITALIIT GPS

Anekciituyk B. L., I'peuka b. JI., Opranizauis: XXuromupcskuil BificbkoBuit iHCTUTYT iM. C.
I1. KopoubBa, Kutomup

GPS, Cucrema rnobansHoro mosuitionyBanus (anria. Global Positioning System) —
CYKYITHICTh PaJl0€JIEeKTPOHHUX 3ac001B, IO J103BOJISIE BU3HAYATH MOJIOXKEHHS Ta HIBUAKICT PY-
Xy 00'ekTa Ha moBepxHi 3emiii a0o B atMocdepi. [lonokeHHsT 00'€KTy OOUMCITIOETHCS 3aBASKH
BuKopuctanHio GPS-nipuitmaua, sikuii npuiiMae Ta 00poOIIsie CUTHAIM CYIMYTHHKIB KOCMIYHOTO
cermeHTy GPS cuctemu rino6aibHOro nosumionyBanHs. Cucrema J03BOJIsiE€ B 3HAUYHIA Mipi o-
KpaIIUTH MOKJIMBOCTI apTHIIEPIHCHKUX Ta PAaKETHUX CUCTEM KEPYBaHHS BOTHEM.

3 METOI0 YCYHEHHs IepeBaru TakMuX CHCTEM MOXYTh OyTH 3acTocoBaHi (opMyBaui nepen-
KOJI, IO BIUIMBAIOTh Ha poOoTy GPS-mpuitmadiB Ta MoripimryroTh, a MpU MEBHUX KOHCTPYKTHB-
HUX OCOOJIMBOCTSAX YHEMOKJIMBIIOIOTH POOOTY MOAIOHUX 3ac00iB Ta IHIIMX MPHUCTPOIB, LIO Mpa-
IIOFOTHh Ha 0CHOBI GPS crcTeM y IeBHOMY pajiiyci, Mo 3aJIe)KHUTh BiJl TapaMeTpiB MPUCTPOIO.
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VY HaBeneHiil poOOTI IPOMOHYETHCS BapiaHT ¢popMmyBaya nepemkona cucremi GPS o ckia-
Iy SIKOTO BXOJSTH: T'€HEpaTopH IMWJIKOMOAIOHOT HAmpyrw, T€HepaTop KEepOBaHHWH HANpyroro,
OTIOPHHMIA TEHEPaTOp, 3MIITYBaY 1 IBa KACKAIX TiJCHIICHHS.

3.BUBHAYEHHS  OBPUCY  CKIIAZOBUX  HEHTPY  OIIEPATHUBHOI'O
VIIPABJIITHHS TH®OPMAIIMHOIO BE3IEKOIO KPUTUYHUX ITHO®OPMAIIMHUX
[HOPACTPYKTVYP

k.T.H. bepecroB /I.C., x.T.H. YBaposa T.B., Harionaiibami1 yHiBEpcUTET 000pOHH YKpaiHu
imeni [Bana Yepusaxoscbkoro, Kuis

[IpeBeHTHBHI 3aco0M yHpaBIiHHSA 1 KOHTPOJIIO Ha OCHOBI PE3yNIbTAaTIB OIIHKA PH3UKIB
iHpopManiiiHoi 6e3neKH 3HIKYIOTh OUIBIIICTh, aje He BCi IHIUACHTH iH(OpMaIliitHOi Oe3neku.
Takum 4YMHOM, IS IIBHJAKOTO BHUSBJICHHS IMX IHIMJACHTIB HEOOXiJHA CHUCTEMa YIMPaBIIIHHSI
iHIMIeHTaMu iHGopMamiiiHoi Oe3neku, MO 3BOAUTH A0 MIHIMYMY BTpaTu i pyHHYyBaHHS,
MOM’SIKIIYIOYW ~ YPa3JIMBOCTI, SKi Oynu BuUKOpucTaHi, 1 BigHoBmioe IT-iHppacTpykTypy
opramizanii ta ii mocmyru. Taki cucreMH MOXYyTh OYyTH peaii3oBaHi Ha OCHOBI IIEHTPY
ynpasitiHHs iHpopMariiiHor 6e3nekoro (Security Operation Center - SOC).

SOC mpusnaveHi uis aBTOMaTH3allii mporecy 300py Ta aHamizy iHopmamii mpo momii
0e3neKku, Mo HaaxoAsTh 3 pi3Hux mkepen. SOC ¢GyHKIIOHYIOTH HiT0J000BO 1 JaIOTh 3MOTY
aHaJi3yBaTW JaHi, 110 HAAXOIATH BiJ 3ac0o0iB 3axWCTy iH(OpMAIii, 3aralbHOCHCTEMHOTO Ta
MPUKIIAIHOTO TPOTrPaMHOT0 3a0€3IEUCHHS, TEJIEKOMYHIKAI[IHHOTO 3a0€3MeUeHHs Ta IHIIHNX JKe-
peu.

byab-axuit SOC cknagaeTses 3 TPbOX YaCTHH: MPOrPAMHO-TEXHIYHOI, JOKYMEHTALIMHOI 1
KaJpoBOl.

[IporpaMHO-TeXHIYHI KOMIIOHEHTH pEali3yl0ThCs Ha OCHOBI CHEI[iali30BAaHUX CHUCTEM
MOHITOpUHTY moail iHpopmaniitnoi 6e3nexu SIEM (Security Information and Event Manage-
ment).

HokymenTarniitna dactuHa SOC Bkmoyae B cebe HaOlp JOKYMEHTIB, IO OIMHUCYIOThH
OCHOBHI IIPOIIECH, ITOB’s13aH1 3 BUSIBJIICHHSIM 1 pearyBaHHSAM Ha 1HIUACHTU OC3MEKU.

KanpoBa ckmamoa SOC — me cmiBpoOITHHMKH, BIANOBiadbHI 32 poOOTY 3 LEHTPOM
yIIPaBJIiHHS, & CaMe:

CUCTEMHMH aaMIHICTpaTOp, SKUH BIANOBIAE 3a MIATPUMKY 3arajJbHOCHCTEMHOTO arapar-
Horo 3a0e3neuends SOC;

aaMiHicTpaTop Oe3meku, o 3abe3nedye yOpaBliHHA 1 HaJallITyBaHHS IapaMeTpiB
¢ynkuionyBanus SOC;

oreparop, M0 BUKOHYE 3aBAaHHS Neperisiay pe3ynbrariB podotrn SOC i BukoHaHHs 6a30-
BUX (DyHKIII} pearyBaHHs Ha TUIOBI 1HIIUJICHTH;

aHATITHUK, 110 3a0e3mevye aHali3 1 pearyBaHHs Ha CKJIa/IH1 BUIU THITUICHTIB.

Y  nomoBiai Bu3HaueHO oOpuc ckiaanoBux SOC  kputmuHux iHpopMamiiHuX

1H(ppacTpyKTyp.

4. TETEPOT'EHHI MEPEXI TA X CTIMKICTH

1.T.H., npod. bapabam O.B., [lep>xaBHuil yHiBepcUTET TesleKOMyHikaliil, Kuis

Bopcyk b.M., CxiaHO€BpONENHCHKOTr0 HAllIOHAJILHOTO YHIBepcuTeTy iM. Jleci Ykpainku, M.
JIyupk

CyuacHi iHQoOpMaIiiiHO-KOMYHIKAI[IiiHI MepeXki MaloTh HAJCKIaJAHY 1H(QPacCTpyKTypy Ta
CKIagHO MacmTalyroTbes. [locTiiiHe po3mupeHHs iX (YHKLIH Ta KUTBKOCTI KOPUCTYBadiB
CHpUYUHSE HEOOXIAHICTh IIBHUJIKOIO Ta SKICHOIO pO3rOpTaHHsS HOBUX 00’ €KTIB Mepexi. J[s 3a-
Oe3neyeHHs HaJIMHOCTI Ta 3MEHIIEHHS JIIOJICBKOTO BIUIUBY MpPU MPOEKTYBaHHI Ta PO3rOpPTaHHI
HOBHX MEPEX BapTO BUKOPHCTOBYBATH TEXHOJIOTIi, [0 BMIFOTh CAMOHABYATHCS.
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I'eteporenna Mepexa — 11e OE3MPOBiHA MEpeka, [0 CKIATAETHCS 3 MiAMEPEX, sIKi mpa-
IIOIOTh Ha 0a3i piI3HUX CTaHAAPTIB Ta TEXHOJOTINA. B 11 0ocHOBI MoKIaeHO 00’ €THAHHS MepekKe-
BUX TEXHOJIOTIH 3 JOMOMOrorw iH(OPMAIIMHUX TEXHOJOTIH, aBTOMAaTH3allisl Ta CIPOIICHHS
TEXHIYHUX MpOIeciB. BHUKOpPHCTaHHS TaKOro THUITy MeEpeX JO3BOJIUTh JOCATTH BHCOKHX
MOKa3HMKIB 31 MIBUIKOCTI, EMHOCTI Ta AKOCTI. Y PI3HOPIAHIM MepeXi TaKOTro THILy B3a€EMOJIII0
MDK CTPYKTYPHHUMH €IEMEHTAaMH BapTO Peasli3oBYBATH 3a MPHHIUIIOM HEHPOHHUX MEPEXK.

EdexTuBHICTD, IUTICHICTH Ta CTaOUIBHICTH T€TEPOTEHHOI Mepexi 3abe3meuyeThcsl Ha
OCHOBI Teopii KMOBiIpHICHHUX TpadiB.

S5.HIIAXM 3ABE3IEYEHHSA BE3IEKUM ®YHKIUIOHYBAHHA PO3IOAUIEHUX
IHOOPMAIIMHUX CUCTEM JIEPYKXABHOI'O I MYHILIMITAJIBHOI'O YITPABJIIHHS

I'pyma B.M., /lepxaBHuli yHIBEpCUTET TeIEKOMYHiKaIliid, Kuis

P03BUTOK TElIEKOMYHIKAIIIHHUX CHCTEM Ta MEPEX JAEP>KaBHOTO, PErioHaJbHOTO 1 MyHIIIHU-
MAJIBHOTO YIPABIIHHS MOB'SI3aHO 3 (OPMYBaHHIM CKJIAIHOTO, 0araToCBsI3HOTO CEPeOBUIIA Ha
OCHOBI pO3NOUIEHUX 1HQOPMAIIITHUX CHCTEM, TS IKUX KPIM TPAIUIIMHUX acleKTiB HaAIiHOC-
Ti, BOKJIMBUMH CTAlOTh aCIEKTH >KMBYYOCTI Ta aCIEKTH CTIMKOCTI, TOB'3aHl 13 3a0€3neYeHHIM
MIPOJOBKECHHSI BUKOHAHHS (DYHKIIIH B YMOBaX BiZIMOBH YaCTUHH CHCTEMH.

B nanwmii yac edextuBHa 1 6e3medHa podoTa po3noAICHHX 1HPOPMAIIIHHUX CUCTEM BU3HA-
9Ja€ThCs TOTCHIIHHOK HEOE3MEeKO0 MOKJIMBUX HACIIIKIB HEAJCKBATHOI MOBEIIHKU CJICMECHTIB
pO3MOIICHUX 1HPOPMAIIITHIX CHCTEM IO BIJHOIICHHIO A0 00'€KTa yNpaBiiHHS, JIOAWHH, Ha-
BKOJIMITHBOMY CEpeZOBUITY. BiAMOBIAHO, 3'IBISE€THCS HOBA XapaKTEPUCTUKA PO3MOIUICHUX 1H-
dbopMaliiHuX cucTeM - Oe3neka (PyHKIIOHYyBaHHS.

6. AJITOPUTM BUABJIEHHS KIBEPHETUUYHNX ATAK HA ®OH/IOBUX PUHKAX
3 YPAXYBAHHSM E®EKTA 3AITIBHEHHSA

npod., a.1t.H. bapabam O.B., lUlyknin I'.B., JlepxkaBHuil yHiBepcUTET TeIEKOMYHIKAIIiH,
Kuis

[Tpu noOya0Bi anropuTMy BUSIBJICHHS aTak, B SKOMY AJs1 GOpMyBaHHS KMOBIPHOCTI B CHC-
Temi 00poOku iHpopmanii (COI) BUKOPUCTOBYETHCS PO3LIMPEHHA CEAHCOBUH BEKTOP

X = {x4,X3, ..., X}, mo sBIA€ COOOIO JIUMILHUK (PAKTOPIiB Pi3HOMAHITHHMX 3arpo3 Oe3meKu

X;, mo 3adikcoBani 3acobamu 300py iHdopmMmarlii i nepeBipku crany COI un mepex.

[Ipu GopmyBaHHI 1aHOTO BEKTOpPY Ha (JOHAOBOMY PHHKY CIiJ] BpaXOBYBAaTHU (DakTOpH 3a-
Ipo3, SIKI BUHMKAJIU O MOTOYHOIO MOMEHTY 4Yacy 1 Ha OCHOBI aHali3y 3/A1MCHIOBAaTH MPOTHO3
MaiOyTHIX MOXJIMBHX 3arpo3. /s BUpIlIeHHS JaHOTO 3aBJaHHs, IMPOMOHYETHCS MaTeMaTHYHA
MOJIeNIb y BUIIIAAL JU(EPEeHIiaIbHOTO PIBHSAHHSA 3 YMCTUM 3aIi3HEHHSAM, SIKe Ma€ HACTYNHUMN
BUTJISIA

).c(t):Ax(t—r) , x()eR", 120, 7>0, x(t)=¢(t) ,—7<t<0 (1)
Po3B’s130k x() -akTop 3arpo3 B MOMeHT yacy L, cucremu (1), 1110 3a/10BOJIbHSIE OYATKO-
BUM yMoBaM x(1)=¢@(t) ,—7<t<0 , ne @(t)— HemnepepBHO AudepeHIliiioBaHa BEKTOpHA PyH-
Kiis, moOynoBaHa Ha 0a3l 3aKOHY PO3MOJULY PI3HOMAHITHUX 3arpo3 MPOTSATOM MOINEPEIHbOTO
MIPOMIXKKY yacy T, Ma€e BUTJISL

XD =e'p(-1)+ [/ 9/ (5) ds ¥

-7

Ac
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0 , —o<t<—1
el = I , -7<t<0 . )
— 2 — —_ k
I +A%+ A2%+A +AKW, (k-Dr<t<kr

7. HARMFUL EFFECT OF RADIO FREQUENCY RADIATION OF MODERN
TECHNOLOGIES ON HUMAN ORGANISM: MYTH OR FACT?

Kurochkina M.G., State University of Telecommunications, Kyiv

Modern technology has greatly changed our lives. They have made us more mobile and
more dependent. Microwave ovens allow you to quickly warm food, smartphones give you the
opportunity to connect with people around the world, get quick and easy access to information,
and many other useful features. But why is humanity so concerned about the safety of the use of
modern devices?

There are three main reasons why people are concerned that mobile might have the
potential to cause certain types of cancer or other health problems:

e Cell phones emit radiofrequency radiation (radio waves), a form of non-ionizing
radiation, from their antennas (also like microwave, routers and many other equipment). Parts of
the body nearest to the antenna can absorb this energy.

e The number of cell phone users has increased rapidly. There were over 400 million
cell phone subscribers in the United States in 2017, according to the Cellular
Telecommunications and Internet Association.

e Over time, the number of cell phone calls per day, the length of each call, and the
amount of time people use cell phones have increased. Because of changes in cell phone
technology and increases in the number of base stations for transmitting wireless signals, the
exposure from cell phone use — power output — has changed, mostly lowered.

What is radiofrequency radiation and how does it affect the human body? Radiofrequency
radiation is a form of electromagnetic radiation. Electromagnetic radiation can be categorized
into two types: ionizing (e.g., x-rays, radon, and cosmic rays) and non-ionizing (e.g.,
radiofrequency and extremely low frequency, or power frequency). Electromagnetic radiation is
defined according to its wavelength and frequency. lonizing radiation is high frequency, and
therefore high energy, whereas non-ionizing radiation is low frequency, and therefore low
energy. The frequency of radiofrequency electromagnetic radiation ranges from 30 kHz to 300
GHz. Electromagnetic fields in the radiofrequency range are used for telecommunications
applications, including cell phones, televisions, and radio transmissions. The human body
absorbs energy from devices that emit radiofrequency electromagnetic radiation.

Exposure to ionizing radiation, such as from x-rays, is known to increase the risk of cancer.
However, although many studies have examined the potential health effects of non-ionizing
radiation from radar, microwave ovens, cell phones, and other sources, there is currently no
consistent evidence that non-ionizing radiation increases cancer risk in humans. The only
consistently recognized biological effect of radiofrequency radiation in humans is heating. The
ability of microwave ovens to heat food is one example of this effect of radiofrequency radiation.
Radiofrequency exposure from cell phone use does cause heating to the area of the body where a
cell phone or other device is held (e.g., the ear and head). However, it is not sufficient to
measurably increase body temperature. There are no other clearly established effects on the
human body from radiofrequency radiation.

Two small studies were published (23 Feb 2011, National Institute on Drug Abuse, USA)
that examined brain glucose metabolism in people after they had used cell phones. The results
were inconsistent. Another study (31 Dec 2011, Department of Psychology, Department of
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Psychology, Centre for Cognitive Neuroscience, University of Turku, Finland) investigated the
flow of blood in the brain of people exposed to the radiofrequency radiation from cell phones
and found no evidence of an effect on blood flow in the brain.

Consequently, concluding from previous experiments, it can be argued that radio
frequency energy, unlike ionizing radiation, does not cause damage to DNA, which can lead to
cancer. His only observed biological effect in humans is the heating of the tissue. National
Toxicology Program (NTP), an interagency program that coordinates toxicology research and
testing. Department of Health and Human Services and is headquartered at the National Institute
of Environmental Health Sciences, part of NIH recently (March 2018) completed a series of
large-scale experiments on rodents under the influence of radio frequency energy (the type used
in mobile phones). This large project was conducted in highly specialized labs that specified and
controlled sources of radiation and measured their effects. Early studies involving laboratory
animals showed no evidence that radiofrequency radiation increased cancer risk or enhanced the
cancer-causing effects of known chemical carcinogens.

Researchers from many countries such as USA, Japan, France, Finland, Denmark, Britain,
Norway, Sweden and others. The Nordic countries also conducted several types of
epidemiologic studies in humans to investigate the possibility of a relationship between cell
phone use and the risk of malignant (cancerous) brain tumors. These studies have not shown
clear evidence of a relationship between cell phone use and cancer.

Thus, according to the results of the research, it was found that there is no risk of disease
from the use of technology with non-ionizing low-frequency radiation. Consequently, the biased
belief in the harm of modern devices is no more than a myth.

8. CYUACHI IHOOPMAIIIIMHO-BUMIPIOBAJIbHI CUCTEMM

Jlorsunenko A.C., [lepxaBHuii yHIBEpPCUTET TeIEKOMYHiKaIii, KuiB

BumiproBanHs BiAIrpatoTh BaXIJIUBY POJib Y PO3BUTKY €KOHOMIKH, HAYKH 1 TEXHIKH. Teope-
tnuHi ocHOBH IBC € onHuM i3 HampsmiB Teopii BuMiproBanb. O0’€KTaMK BHMIpIOBaHb € 3HaYHA
MHOXHHA SIBUIII, TIPOLIECIB, CUCTEM PI3HOI IPUPOIN B 3HAYHIN KIJTLKOCTI MPEIMETHUX 00JIACTSX.
[IpenMeraMu BUMIipIOBaHHS € MOJIEII, METO/IH, CIIOCOOM, TEXHIYHI, iIHPOpMAIIiiiHi, TporpamMHi Ta
1HII1 3aco0u 3a0e3neyeHHs €JHOCTI BUMIpIOBaHb. ICHYIOTh TpH OCHOBHI 3aBJJaHHS BUMIPIOBaHb:
roMomMop¢He BinoOpaxeHHs iH(opmallii A1 BUMIpIOBaHb 00’€KTa TOCHIIKEHb y (Pi3WyHIN Ta
MaTeMaTH4HI MOJEesi, BUKOPUCTaHHS OJHOPIAHOCTI Y MPOCTOpi 1 CTAIllOHAPHOCTI y Yaci Mip
IIpU MPOBEJEHHI IMPOLIECIB BUMIPIOBaHHS Ta 3a0e3NeyeHHs 3axucTy iHpopmarii. BupimeHnns
BKa3aHMX 3aBJaHb BUMIPIOBaHb 00’ €HYIOTh Ha 0a3i 3aCTOCYBaHHs (i3MYHUX 1 MaTeMaTHYHHUX
Mozeneil. MareMaTH4Hi MOJENl BUMIPIOBAaHMX CUTHANIB Yy 3araJlbHOMY Bl B1AOOpa)karoTh
JMHAMIKY Yy TpocTopi 1 4aci BuMiptoBadbHMX BenuuuH. Kiacudikanis IBC 6asyetbcst Ha
BUKOPUCTaHHI ~TPhOX OCHOBHHUX O3HAaK: (PYHKLUIOHAIBHOIO MPHU3HAYEHHS; PEXHUMIB
(GyHKI10HYBaHHS; KUIBKOCTI 1 JMHAMIKH y IPOCTOPI 1 4aci BUMIPIOBAJIbHUX BEJTUYUH.

9.BUKOPUCTAHHS SSL CEPTU®IKATY IS IHIUOPOBAHOI IIEPEJAYI JAHUX

Mopostok B.€., [lep>xaBHuii yHiBepcUTET TeaeKkoMyHikaiiil, Kuis

SSL (anmri. Secure Sockets Layer — mpormapok 6e3mexu) — e KpunrorpadidHuii mpoTo-
KOJI, KOTpHM 3a0e3reuye BCTaHOBJIEHHS O€3MeYHOro 3'€THAHHS MK KJIIEHTOM 1 CEpBEpPOM IIO
npotokoiay HTTPS ( HTTP over abo HTTP Secure ). Biacue kaxxyuur HTTPS - 1ie He okpemuit
poTokoJI, a 3eu4aitauit HT TP, xoTpwii nparroe epe3 SSL nporrapok. 11[06 nani nepegaBanmcs
B muppoBaHOMY BHIJAAl, MOTpiOHO oTrpumatu SSL ceprudikar. Inmmumu croBamu, SSL
rapaHrye, 1mo Opay3ep OTpUMYe JaHi 3 TOTPiOHOTO JOMEHA.

BucnoBku: SSL ceprudikat HeoOXigHMi 1715 3a0e3neueHHs mudpoBaHoi nepenadi JaHuxX
MDK KIIIEHTOM Ta CEPBEPOM, a TaKOXK SIBJSETHCS HEOOXITHUM JJIs1 3a0e3MmeueHHss poOOTI MPOTo-
kory WEB-RTC s nepenaui ronocoBoro Tpagiky Mixk Opayzepamu.
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10.0IIIHIOBAHHS EJEKTPOMATHITHOI CYMICHOCTI KOMIIOHEHTIB ITPU-
CTPOIO 3 BUKOPUCTAHHSIM IITYYHUX HEMPOHHUX MEPEX

Omogcekuii 1. A., JlepkaBuuii YHiBepcuteT TenexomyHikaiiid, Kuis

3 MOsIBOI0 HAHOTEXHOJIOTIH, KOJIM TeXmpoliec csirae BenuuuH y 10 HM, AyXe aKTyaabHOIO
moctana npobnema enexkrpomarHitHoi cyMmicHocTi (EMC) KOMITOHEHTIB OOYHCITIOBAILHUX
npuctpoiB. Came 1 npobiaemMa CTaBUTH MiJ MATAHHS PO3BUTOK OOYHMCIIOBAIBHOI TEXHIKU LIS~
XOM IMMAWOMY TakTOBOi po0O0Y0i YacTOTH Ta INUIBHOCTI KOMITIOHEHTIB OOYHCITIOBAIBHUX
IIPUCTPOIB.

Jlyia BU3HAYEeHHSI PO3TallyBaHHS KOMIIOHEHTIB OOYHMCIIIOBAIBHOIO MPUCTPOI0 BUKOPHUCTO-
BYIOTHCSl PI3HOMAHITHI MPOTPaMHi 3acO0W, aje BOHU HE 3aJ0BOJIBHSIOTH BCIM BHMOTaM Ta ix
MIPOJIYKTUBHICTh MOXKE OYTH MOKpAIllEHHS 32 paxyHOK BUKOPHUCTAHHS IITyYHUX HEHPOHHUX Me-
pex (IHHM). Byzne 30yanoBano nmporpaMHuii Moyiib it BusHaueHHss EMC npucTporo, CKOHCT-
pyioBanoro B mporpami Allegro PCB, 3 3actocyBanusm IITHM.

TakuMm 49uHOM, pO3pOOJIEHUI MPOTpaMHHUKA TPOAYKT JO3BOJUTH ABTOMATH3yBaTH
YOpaBIiHHS TapaMeTpaMH €JIEKTPOMArHiTHOI CyMICHOCTI JiJIsi BUOIPKM JAPYKOBAaHUX TUIAT MPHU-

CTPOIO, CIIPOCKTOBAHUX 3 BUKOPUCTAHHAM J0CTymHUX nporpamuux nakeriB OrCAD Ta Allegro
PCB.

11. METOJJMIKA TIIJIBUIIIEHHS 3ABAJJOCTIMKOCTI PAJIIOPAJIIOEJIEKTPOH-
HUX 3ACOBIB B YMOBAX AKTUBHOI 3ATOPO[)KYIOUOI 3ABAJIU

[Tonos [1.JI., Jlep>xaBHuii yHiBepCUTET TeIeKOMyHikarliil, Kuis.

Cdepa iHpOopMaIIHHUX TEXHOJOTIH Ta X PO3BUTOK O€3MEPEUHO HECYTh 3a COOOK0, OKPIM
MO3UTUBHUX, HEraTUBHI HachiAku. Lle Moxke OyTH MPOMUCIOBE IIMUTYHCTBO, MOPYIIEHHS HOP-
MaJbHOI pOOOTH MIAMPUEMCTB 3JTOBMHUCHHKAMH TOIIO. YacTo IHCTPYMEHTOM aTakH y pamioeieK-
TPOHIlLi € 3aBaja. [l momaBiieHHs 3aBaJl MOKYTh BUKOPUCTOBYBATHUCS SIK OJIHO-, TaK 1 Oararto-
kaHanbpHI KomneHcaropu 3aBaja (K3). YuiBepcanbai K3 - 1ie mpuctpoi, mo (hopMyroTh KOMito
3aBaJM Ta BIAHIMAIOTH IIO0 KOIIIO BiJ MPUHAMAHOTrO curHainy. PopMyBaHHs KOIIii 3aBaJii MOXKE
BiOyBaTHCS 32 paXyHOK MPOCTOPOBUX a00 MONAPHU3AIIMHNAX BiIMIHHOCTEH 3aBaj i MpUHMaHHUX
KOPUCHHMX CHUTHANIB.

[Hmoro  BaknuBOIO TpoOIEMOI0 OOpOTHOM 13 3aBagaMu € TMpobiieMa TMOJaBIeHHS
imoynecHuX 3aBag (I3). YV Oarathox BuMaakax piBEeHb IMIYIbCHOI 3aBaill BHUSBISETHCS
HACTUTBKU 3HAYHHUM, IO MPHU3BOJMUTH O OJOKYBaHHS MpHiiMada ¥ «CTUPAHHS» BpakeHUX [3
ninsaok KC. Tonmi craioTe e(heKTMBHUMHM METOAM TMOAaBleHHs [3 Ta BiHOBJIEHHS BpaMKEHHX
nustHok 3. JIst Takux 1isiell BUKOPUCTOBYIOThCS MIPUCTPOI MoAaBieHHs 13 3 pi3HUMHU NPUHLIU-
namu poOoTH.

12. BE3IEKA ®YHKIIOHYBAHHS TEJIEKOMYHIKAIIMHIX CUCTEM TA ME-
PEX

Ckpunans M.O., Tymuy A.M., Jlep>kxaBHu# yHIBEpCUTET TesleKOMYyHiKkalii, Kuis

KitouoBa ponb B iH(ppacTpykTypi iH(pOpMaTu3aiii BIABOJUTHCS CUCTEMAM Ta MeEpexam
TenekoMyHikaliid. KoxkxHoro poky BiiOyBaeThCsl yCKIIaJHEHHS TeIEKOMYHIKaliiiHOro o01a HaH-
Hsl, SIK€ TIPU3BOJUTD JI0 MOSIBH CKJIAJHUX CHCTEM, 3pOCTAI0Th BUMOTH JI0 X POOOYHX XapaKTepu-
CTHMK, LIBUJAKOCTEH Mepefayi JaHUX 1 CMYr 4YacTOT, Pe3yJbTaTOM 4YOTo € IOosiBa aBapiiiHMX
cutyanii. OCHOBHUM KpPHUTEPIEM IMPH CTBOPEHHI 1 PO3BUTKY CKIIAJHUX TEJIEKOMYHIKAI[IHHUX
CHCTEM Ta MEPEX € BUMOTH Oe3MeKu Ta e(peKTUBHOCTI (PYHKLIOHYBaHHs. PI3HOMAHITTS IiI0UMX
¢dakTopiB y mporieci peamizalii CKJIaJHUX CHCTEM BHKJIMKAE HEOOX1HICTh KOMILJIEKCHOTO
JOCIIJKeHHs Tpo0JieM HadiiHOCT, eeKTUBHOCTI Ta Oe3neku ¢pyHkuioHyBaHH. [lin Oe3nexoro
(YHKI[IOHYBaHHSI CHUCTEM Ta MEpEeX PO3YMIEThCS iX BJIACTUBICTH NMPOTUIISATH TOSABI aBapiitHUX
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CHUTYalliii, 110 BIUTUBAIOTh Ha )KUTTENISIIBHICTD JIIOAUHU MPH (PYHKLIOHYBAHHI CHCTEM Ta MEPEX
BIJIMOBITHO TIPU3HAYEHHIO.

13. 3ACOBU 3AXUCTY ITPOMUCIIOBUX CUCTEM VYIIPABJIIHHA

Copokin M.B., [lep:xaBHull yHIBEpCUTET TelleKOMYyHiKaiii, Kuis

OcranHiM YacoM POMHKCIIOBI cuctemu yrpasiinas (1CS), ski BiAirparoTh BaXKIMBY POJb B
KOPIOPATHBHUX 1HPPACTPYKTypax Ta OOpOOHIH MPOMUCIOBOCTI, CTAJM YACTINIC ITiJaBATUCS
BUTOHYEHUM KiOepaTrakam. HacTKOBO I1€ HACJIIIOK 3aKOHOMIPHOTO 30JIMKEHHS eKCIUTyaTaIlliHIX
(OT) ta indopmariiinux texuosorii (IT). Lli TenaeHil He mo30aBieHi nepeBar, OJHaK MPU3BO-
ISITh IO 3pOCTaHHS KiJIbKOCTI BPa3JIUBOCTEH.

[{poMy mporecy MOXYTh CIpHUATH ypsnoBi opranu, Hanpukian, ICS-CERT (CILIA), a6o
CPNI (BenukoOpuTanist). OOuBi 111 oprasizaiii myOJiKyrOTh BKa3iBKH 1 peKOMeHaIli 3 0e3re-
ku cucteM ICS. Jlpyruii crioci® BupilieHHs! MpoOJIeMH - YCTAaHOBKA €JMHUX CTaHJAPTIB 3a 3pas-
koM ISA [/ IEC-62443 3anaua 3abesneuenns Oesmnexku cucreMm |ICS mocuTh ckilagHa, OJHAK
cmigyBanHs BuMoram cranaaprtiB Oesneku ICS-CERT / CPNI i npoxoipkeHHs aepaBHOT
ceprudikariii, 3Ha4HO 3HUKYIOTh BIPOTIIHICTh YCIIITHUX KiOepaTax.

14. LITYYHUN IHTEJIEKT [TPOTU BIOMETPUYHNX CUCTEM

Tpouenko /I.C., [lep>xaBHuil yHIBEpCUTET TelleKOMyHiKaniii, Kuis

Cucremu ayrentudikaiii BiIOUTKIB MalbLiB - [[€ IIUPOKO JOBIpEeHa, PO3MOBCIOIKEHa (Ho-
pma OiomMeTpuyHOi ayTeHTHdIKaIlil, IKa BUKOPUCTOBYETHCS Ha MUTbApIaX cMapT(HOHIB Ta 1HIINX
MPUCTPOiB MO BChOMY CBITYy. [IpoTe, HOBe AOCTIIKEHHS 3 Hpio-Mopkcbkoro YVHIBEPCUTETY
Tandon School of Engineering moxa3ye, HaCKiJIbKM HACIpaB/i Bpa3juBa 15l cucTemMa 0iomeTpii.
BukopucTtoByroun HEHpOHHY MepexXy, HaBYECHY CUHTE3YBaTH BiIOUTKHU MaNbIIB JIOAUHU, JOCII-
THUIBKA TPyIa po3po0uia miagpoOieHui BIAOUTOK MalIbIIiB, KW MOTCHIIHHO MOXE 00 TypUTH
cucteMmy ayTreHTHdIKallii Ha OCHOBI JOTUKY JI0 OJJHOTO 3 I'SITH YOJIOBIK.

Maibke Tak, SK MalCTep-KII0Y MOXe po30JOKYBaTH KOXHI JBepi B OymiBii,
"DeepMasterPrints" BUKOPHCTOBYIOTh IITYYHUIN 1HTENEKT, 100 BiAMOBIIATH BENMKiN KiJIBKOCTI
BIIOMTKIB, 10 30epiratoTbcs B 0azax JaHUX BIJOWUTKIB MAaJbIliB, i, TAKUM YHHOM, TEOPETUIHO
MO3K€ pO30JIOKYBaTH BEIUKY KUTBKICTh MPUCTPOIB. J{OCHITHUIIBKOI0 KOMAaH/IOI0 KepyBaB mpode-
cop NYU Tandon Associate, 1o1eHT kKadeapu KOMITIOTEPHUX HAayK Ta TexHiku Jxymian Toro-
niyc Ta gokropaHt @inin boHTparep, mpoBiIHUIT aBTOp CTaTTI, KU MpeacTaBuB ii Ha MixHa-
ponHiii koHdepenuii 3 6iomerpii IEEE: Theory, Applications and Systems, e BoHa oTpumaina
MpPEeMiro Kparoi cTarTi.

Pobora rpyHTyeThCS Ha TMOMNEpenHIX TOCIIPKEHHAX MiJ kepiBHULTBOM Hacipa MemoHa,
npodecopa iHbopMaTuku Ta iHXKeHepii. MemMoH cTBOpuB TepMiH "MasterPrint" Ta omucas, sk
cucTeMa BiIOUTKIB MaJblliB BUKOPHUCTOBYE YaCTKOBI BIIOUTKH MaJBIIIB, a HE MOBHI, 11100 MiATBE-
PAWTH IIEHTUYHICTh. 3a3BUUall, MPUCTPOI JO3BOJSIOTH KOPUCTYBaUYaM 3aMHUCYyBaTH KiJIbKa Pi3HUX
300pakeHb MajbliB, 1 BIAMOBIAHOCTI 10 OyIb-SKOr0 30€pexkeHOro 4acTKOBOIO BIAOUTKY J10CTa-
THBO JUIS MIATBEPIKEHHS OcoOMCTOCTi. YacTKOBI BIJOMTKHU MaNiblliB MEHII IMOBIpHO OYIyTh
YHIKaJIbHUMH, HK ITOBHI BIIOUTKH, 1 poO0oTa MeMoHa nmpoJeMOHCTpyBaa, 1110 MK YaCTKOBUMU
BIIONTKAMU ICHYE JOCTAaTHS KUIBKICTh MOAIOHUX MOCIiTOBHOCTEH /il cTBOpeHHst MasterPrints,
3/1aTHOTO BIANOBIAATH OaratboM 30epekeHuM yacTkaM y 0asi njaHux. boHTparep Ta ioro cmis-
pOOITHUKH, BKJIIOYa0oun MeMOHa, MPOJOBKUIHN 1[I0 KOHIIEMI[iF0, HABYAIOYH alTOPUTM MallliH-
HOTO HaBYaHHS, /I TCHEPYBAaHHS CHHTETUYHUX BIIOWTKIB manbIliB sk MasterPrints. Jocmignu-
KU CTBOPIOBAIIM MOBHI 300paXKeHHS IIUX CUHTETHYHUX BITOWTKIB 1 1€l Mpoliec Ma€e ABOSKE 3Ha-
yeHHs. [lo-mepire, 11e 1e 0uH KPOK J0 OIIHKU KUTTe3AaTHOCTI MasterPrints mpoTu peasbHHX
IPUCTPOIB, SAKI JIOCTIAHUKU III€ TTOBUHHI MPOTECTYBATH; 1, MO-IPYre, OCKUIBKH I1i 300paskeHHS
BIITBOPIOIOTH SIKICTh BITOMTKIB TAJIBIIIB, IO 30€pIiraloThCsl B CUCTEMAaX, TOCTYITHUX JIJIsl BIJOHUT-
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KiB MaJIbIliB, BOHU MOXYTh OYTH BUKOPHCTaHI1 JJIs 3aI1ycKy OpyT(hOpC aTaky Ha 3aXHUILECHUNA Kell
IIUX 300paKEHb.

"AyteHTudikailis Ha OCHOBI BiIOUTKIB MaJbIliB BCe MIe € e(HEKTHBHUM CIIOCOOOM 3aXHUCTH-
TH TIPUCTPiK a00 cucTeMy, ajie Ha TaHWH MOMEHT OUIBIIICTh CHCTEM HE NEPEBIPAIOTh, Y BiIOU-
TOK Majblsg a00 iHIIKI OloMeTpUYHHI MaTepiall HaIXOJUTh BiJ] peasibHOi JI0AUHU a00 pertiku',
- ckazaB bonTtparep. "L{i ekciepuMeHTH JTEMOHCTPYIOTh HEOOXIAHICTh OaraTodakToOpHOi ayTeH-
TUdiKamii 1 TOBUHHI OYTH 3aKJIMKOM MPOOYIKEHHS JUIsI BAPOOHUKIB MPUCTPOIB 11010 MOMKIIUBO-
CTi aTaKH IITYYHOTO BiOWTKY maibIliB". Lle mocaimKeHHs TaKoX 3aCTOCYBYIOTHCS HE TUIBKU Y
chepax 3abesmeueHHs O6e3neku. Toremiyc 3a3HauuB, mo ix Metoy "[IpuxoBaHa 3MiHHA €BOJIO-
mis", IKM BUKOPUCTOBYETHCSA TYT JJIsi CTBOPCHHS BIJOMTKIB MAJIBIIIB, TAKOXX MOXE OyTH BHUKO-
pUCTaHU 17151 pO3pOOKH TU3aiiHy B IHIIMX Tally3sX MPOMHCIOBOCTI, 30KpemMa po3po0ii irop. Ls
TEXHiKa BJX€ BUKOPHCTOBYETHCS JIJIsi CTBOPEHHSI HOBUX PIBHIB Y IMOMYJISIPHUX BiJieoirpax.

15.ITPOBJIEMM  TIOBYZAOBU  HEHTPY  OIIEPATUBHOI'O  VYIIPABJIIHHA
IHO®OPMAIIITHOIO BE3IIEKOIO

k.T.H. YBaposa T.B., x.1.H. bepecros /[.C., HarioHanpHH1I1 yHIBEpCUTET 000pOHH YKpaiHu
imeH1 IBana YepHsaxoscbkoro, Kuis

[ToOymoBa 1eHTPY OIEepaTUBHOIO YIpaBIiHHs iH(popMaliitHoo 6e3mnekoro (Security Opera-
tion Center - SOC) cknaanuii mpoiiec, skuii moTpedye BpaxyBaHHs 0ararbox (akTopis.

BaxnuBo BuszHauuTH, 1m0 noBHOUiHHMK SOC He MOXIMBO MOOyAyBaTH TUIBKM Ha
BIIPOBA/DKEHHI TEXHOJIOTiH 00poOku iH(popmalii Ta moxid iHpopMmariiiiHoi Oe3mneku (Security
Incident Management Systems - SIEM), ockinbku icaytoui SIEM pitenns, siki € jgigepaMu prH-
Ky 3a3Hau€HOI TEXHOJIOTii, He MOXYTh peainizyBatu Bci HeoOxinHi s SOC ¢ynkuii. Hacamme-
pen tuM, mo SIEM cucremu peakTuBHI 3a CBO€I0 MPUPOIOI0, Y HUX € KJIIOYOBA IiepeBara, sika
Ja€ 3MOTY TOB’SI3yBaTh 1 00’€qHYBaTH 0araTto CHCTEM pI3HUX BEHJIOPIB Ta HE MOTPEOYIOTh
3aMiHH 1 IepeonpaloBaHHs icCHyI040i iHpopMarliitHOi iHQpaCTPyKTypH.

[Ipobnema nmossirae B Tomy, mo SIEM pimeHHs mounHaIOTh MPAIfOBATH TIIBKU TOM1, KOJIH
3MI0BMUCHHUK B)X€ MPOHUK B iHGpacTpykTypy. OTxe anst epextuBHoro gpynkuionyBanus SOC
kimacuuHi  SIEM  pimeHHs HEOOXIJHO JONMOBHIOBATH CHUCTEMaMH AHAIITHKH ITOBEIIHKU
KOpHUCTYBauiB iHQOpMALIHUX 1HPPACTPYKTYp 1 JaHUMU 3 INI0OATBHUX 0a3 JaHUX 3arpo3, [Ki
JAI0Th 3MOTY BHMSIBUTH 3JIOBMHCHHUKA III€ HAa paHHIX CTaisxX aTakh, a B 17eaji - Ha erarl
MiTOTOBKH /10 3JI0MY.

VY nomnoBial po3riasHyTI NpoOIeMHI TUTaHHS NO0YI0BU LEHTPY ONEPATUBHOTO YIIPABIIHHS
iHpopMaliiiHo0 0e3MeKo0 Ta HEOOX1/1HI 3a0e3Meuyoyl TEXHOIOT1YH1 pIIIeHHS.

16. BAXUIIEHHICTD WI-FI MEPEX

Xapia H.O., Imutpenko B.B, /lepxaBHuil yHiBepcuTeT TeaeKkoMyHikaiiil, Kuis

B po0oTi 3a3HaueHO OCHOBHI 3aCO0M 1 CIIOCOOH, IO 33J0BOJILHAIOTH MiHIMallbHI BUMOTH
1o 6e3nexu WiFi Mepex. Halimepioro i 0OCHOBHOIO MaHIMYJISIIEIO SBISETHCS 3MiHa 3aBOJICHKO-
IO NapoJII0 TOYKH JOCTYITY.

Taxoxx MoxHa BUKOpUCTOBYBaTH TpaHcislito ID Mepexi, 110 qornomarae npuxoBatu Me-
pPeXy 1 BUABUTH 11 3MOXKE TUIBKM JIIOJIMHA, SIKa 3HA€ ii Ha3By. AJle 1le He O3Hadvae, [0 Mepexa
Termep HEeNOCTYIHA ISl CTOPOHHIX Jtojiei: 3Bu4aiiHOMy kopuctyBady WIiFi, moTpiOHO Kinbka
XBWJIMH, 1100 BUABUTU Taky Mepexy. [Ipy MOXiIMBOCTI, HEOOXiTHO BMHUKATU (iIbTpaLil0 MO
MAC-anpeci. Ta OuUThInl JOCBIAYEHWH KOPHCTYBa4 3JaT€H IEPEXONHMTH I1aKeT OJHOTO 3
KOPUCTYBaviB Mepesxi, BU3HauuTH iforo MAC-anpecy i mpU3HAYUTH ii CBOEMY ajanTtepy, Tak BiH
BBa)KaTUMETHCSI aBTOPU30BAHUM KOPUCTYBAUYEM.

Bci 3acobu 3a0e3neuenns 3axucty B WIiFi Mepexi, po3riissHyTi BUILle, TTOBUHHI BUKOPH-
CTOBYBaTUCh B KOMIUIEKCI JUIsl KpaIloro 3aXHCTy, MpOTe HaWHaIIMHIIIMM METOJOM € CKJIaJHe
muQpyBaHHS TaHUX.
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17. ®UIbTPALISA JAHHUX B COLIAJIBHMUX MEPEXAX

Xapin H.O., Conon A.B., Jlep>xaBHuil yHiBepcUTET TeleKoOMyHikatlii, Kuis

VY nonosini chopMyIbOBaHO MUIAXH 3aXUCTY NEPCOHATIBHUX JaHUX BiJl BUTOKY B MEPEXKY.
[Tepmr 3a Bce peKOMEHIYETHCSI HE KOPUCTYBATUCS MyOIIYHUMHU O€3APOTOBUMH MEpekaMu. SIKIIo
K TIIKIIIOUYCHHS BCE OJTHO HEoOXimHO, Kpaiie BuKoprctoByBath VPN-momatku, siki 3abe3nevy-
I0Th U(PPYBaHHS 3'€ THAHHSL.

36eperti 0COOMCTI JaHi B 3aKPUTOMY JOCTYIN JOMOMOXE i BiakmtoueHHs COOKie. Ilpwu
bOMY € ¥ 1HIIMI croci® He 3amumaTH HU(POBUN CITIJl — BUXOAUTH B IHTEPHET YEpe3 PekKHUM
"[akoruiTo", skui He 30epirae icTopilo meperisaAiB i iHpopMmaiiro. BapTo Takox irHopyBaTu
CIUTMBAIOY BiKHA 1 Mi103p1JTi HOCHIIaHHS.

Takox okpeMy yBary ciij 3BEpHYTH Ha HaJlallITyBaHHs conMepex. Hanmpukiaa y Bunaaky
3 Facebook moTpiOHO 3a00pOHHUTH CTOPOHHIM KOMITaHisIM 30MpaTH Bai JaHi. TakoX BaKJIMBO
GbimeTpyBaTH TE, 110 MOTparisie 10 cormepex. Dororpadii, maiiku, mepexoau 31 CTOPIHKH 1
HaBiTh CIIMCOK JApY3iB 0arato roBOpsTh Mpo JOAMHY 1 i ynmomoOauus. Lli maHi 103BOJSIOTH
KOMITaHIsIM TTiJICOBYBaTH HapOy BIAMOBIAHY peKIaMy 1 MaHIMyJIFOBATH iX JYMKOIO.

18. BUKOPUCTAHHSA MDKMEPEXEBUX EKPAHIB V CTPYKTVYPI 3AXUCTY IH-
®OPMAILIII B KOMITFOTEPHI MEPEXI

I.T.H., c.H.c. CtemanoB M.M., Jlep:kaBHUi1 YHIBEpCUTET TelekoMyHikaniid, Kuis

BumMorn, 1m0 npea'aBiasioTeCs 10 OyAb-1KOoro 3aco0y 3axucTy iH(popMarlii B KOMI'IOTepHii
Mepeski MOKHa pO30MTH Ha HACTYIHI KaTeropii: GyHKIIOHAIbHI — pillleHHS HEOOX1AHOI CyKyTI-
HOCTI 3aBJaHb 33aXHCTYy; BUMOTH 10 HAJIIHHOCTI — CIIPOMOYKHOCTI CBO€YACHO, MPABMIILHO 1 KO-
PEKTHO BHKOHYBATH BCl nependadeHi QpyHKIIT 3aXUCTy; BUMOTH IIOAO aJanTOBaHOCTI — 3/aT-
HOCTI JI0 IJIECTIPSIMOBAHOT afanTallil mpyu 3MiHi CTPYKTYPH, TEXHOJIOTIYHIX CXEM 1 YMOB ()yHK-
L[IOHYBaHHS KOMIT'FOTEPHOI MEpEXi; eproHOMIYHI BUMOTH IO 3pYYHOCTI aJMIHICTPYBaHHs, €KC-
TuTyartanii Ta MiHiMi3amii mepemKko  KOpUCcTyBauaM; eKOHOMIYHI — MiHiMi3amis (iHAHCOBHX 1
pECYpCHUX BUTpAT.

MixMepexxeBuil eKpaH MOBHHEH MaTH 3aco0y aBTOpH3alii JOCTYIy KOPHCTYBadiB 4yepes
30BHIIIHI MIIKIIOYEHHS. THUIIOBOIO € CHUTYaIlisl, KOJIM YaCTHHA MEePCOHAy OpraHizailii MOBHHHA
BUDK/DKATH, HANPUKIAA, Y BIAPSKEHHS, 1 B Mpolieci poOOTH iM MOTPIOEH AOCTYI /10 AESKHUX
pecypciB BHYTPIIIHBOT KOMI'TOTEpHOI Mepexi opranizaiii. bpanamayep nmoBuHeH HaAiiHO po3-
M3HaBaTU TaKUX KOPUCTYBAUiB 1 HaJaBaTH iM HEOOX1H1 BUIU JOCTYILY.

MixMepexkeBi €eKpaHU MOBHMHHI 33J0OBOJIBHATH HACTYITHUM TpynaMm OuTblI JAETalbHUX BH-
MOT: 3a IIJTLOBUM SIKOCTSIMU; TI0 KEPOBAHOCTI 1 THYYKOCTI; IO TIPOAYKTUBHOCTI 1 TPO30POCTI; 1O
CaMO3axXMIIEHOCTi. — 3a0e3neuyBaTu 0e3MeKy 3aXMIAeThCsl BHYTPIIIHBOI Mepexi 1 MOBHUN KO-
HTPOJIb HAJl 30BHIMIHIMH MMIAKITIOYCHHSIMH 1 CEaHCAMU 3B'SI3KY.
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CEKUIA 5
KOMITKOTEPHI METOOW | 3ACOBU
IHPOPMALUIMHUX TEXHOJIOTIU TA YNPABIIHHA

KepiBauk cekuii: a.1.H, npod. K.C. Kozenkosa, YT, Kui
Cexkperap cekmii: A.T.H., 1oi. M.I1. TpemoOosenpkuit, IYT, Kui

1. ITPOIT'PAMHI 3ACOBUM ITOBY IOBU EJIEKTPOHHOI'O MAT ASUHY

K.p-M.H., gou. [vanceka H.B., Cmunpkuit O.B., [lonraBchkuii HalioHaIbHUN TEXHIYHUN
yniBepcuteT imeHi FOpist KonapaTtioka, [Tonrasa

Ha cyuacHoMy piBHI PO3BUTKY TEXHOJIOTIH iCHYE O€371i4 IHTepHET-Mara3uHiB SKi MarTh
CBOI IepeBaru i HeNONiKU. 3a3BHuail, Taki pimeHHs 6a3yrorbes Ha PHP, UI2, JS, Angular]S,
NET. HenonikoMm Takux CaiTiB, € T€ 10 JJIs J0JaBaHHS TOBapiB HEOOXITHO POOWTH OAATKO-
BUH (yHKIIIOHAI.

AKTYaJIbHOIO € 33Jla4a MaKCUMaJIbHO CIIPOCTUTH PO3POOKY Takux caiTiB. BoHu MatoTh BO-
JIOJIITH 3pYYHUM IHTEP(EHCOM, CIIPOIICHOK CHCTEMOIO OOCIIYyTOBYBAaHHS Ta 3MEHIICHOI BapTicC-
T10. Ile mMoxHa 3pobutn 3a momomororo HTML B sKoCTi MOBHM TiNEPTEKCTOBOI PO3MITKH Ta
WordPress B siIkOCTi cCTEMH KepyBaHHS BMICTOM.

Jliis po3B’si3yBaHHS 1€l 3a/1a4i HEOOX1IHO BUPIIIUTH HACTYIHI 3aBIAHHS: JTOCIITUTH PH-
HOK IHTEpPHET-Mara3uHiB; 3HAUTH iX HEIOJIKM Ta ITepeBard; po3poOUTH MPOTOTHII, HAIHCATH
TEeXHIYHE 3aBJaHHS; PO3POOUTH IHTEPHET-Mara3uH; MPOBECTH TECTYBAaHHS Ta 3allOBHUTH Oar
JICT; BUIIPABUTHU HEJOJIKHU Ta Oar.

B pesynbTaTi Oyne po3po0ieHo IHTepHET-Mara3uH, KepyBaTH SIKUM MOXHa OyJe 3a J01o-
Mororo nanen y WordPress.

2. CUCTEMA KEPYBAHHS KOHTEHTOM fK OCHOBA JJI1 CTBOPEHHA
IHTEPHET-PECYPCIB

K. @.-m. H, mou. [yanceka H.B, Mopryn P. 1O., IlonTraBchkuii HalliOHATbHUN TEXHIYHHUNA
yHiBepcuteT iMeHi FOpis Konaparioka, [Tontaa

[Ipu cTBOpeHHI BeO-cailiTy BaXJIMBO BpaxyBaTH BIPUB TakUX (PaKTOpiB, sIK MallOyTHS ay-
JUTOPis KOPUCTYBauiB; MPU3HAYEHHS CalTy; CTPYKTypa MalOYTHHOI'O NMPOEKTY, OCHOBHI HOTrO
PO3AUIN; IKICHUM JU3aliH CaTy Ta pO3MIIlIEHHS POOOTH B MEPEXKI.

Cucrtema kepyBaHHS KOHTEHTOM cTBOopeHoro caity (anri. Content management system,
CMS) — nabip mporpaMHHX MOJYIIB, 1[0 BUKOPUCTOBYIOTHCS ISl YIIPABIIHHS BMICTOM YOTO-
HEOYIb.

BuxopucTtanss cucreMu KepyBaHHS KOHTEHTOM JAalOTh HACTYIHI MepeBaru: madiioHu Bi-
N00pakeHHs1 aBTOMATUYHO 3aCTOCOBYIOTHCS O HOBOTO a00 ICHYIOUOTO KOHTEHTY; MPOCTOTa
penaryBaHHs KOHTEHTY 3aBJSIKM Bi3yaJbHUM pelakTopaMm. Bia kopucTyBaua HE BUMAaraerbcs
3HaHHS MOB mporpaMmyBaHHs Ta po3MiTku HTML; rayuke po3mupeHHs MOXIUBOCTEH 3a paxy-
HOK BCTaHOBJICHHS JOJIATKOBHX MOJIYJIIB 1 TUTAriHIB; Bi3yalli3allis BMICTY, 3aBJIIKU SIKOMY KOpHC-
TyBa4y MOXe 1100aYUTH CTBOPEHUN KOHTEHT, 111 JI0 BIANPAaBKH HoOro Ha calfT (momnepenHiii neper-
JIsT); aBTOMAaTHYHE OHOBJICHHS Ta CIIAyBaHHS BeO cTaHIapTam; 3pydyHEe KepyBaHHsS YK€ ICHYIO-
YUM BMICTOM (KOHTEHTOM); €JJMHA KaTeropu3allisi BCiX BHJIIB BMICTY (TaKCOHOMIs); yIpaBIIiHHS
KOPHUCTYBa4aMH 3 PI3HUM PIBHEM JIOCTYIY.

3. JOCJIJIXXEHHS TA PO3POBKA METO/Y IJEHTU®IKAIII OCOBUCTOCTI 1O
30BPAXXEHHIO
[Tapybenp €.M.,/lepxkaBHuUI YHIBEPCUTET TeICKOMYHIKaIlii, Kuis.

79



Mpo6nemu iHcbopmaTM3auii : ABaHagUATa MibKHapOAHA HAaYKOBO-TEXHIYHA KOHGEepeHLUis

3anmava igeHtudikaiii o6nuy € n0O6pe BHUBYCHOIO MPOOJIEMOI0 y KOMIT IOTEPHOMY 30pi.
CyuacHi ineHTudikaropu o0IUY MOXKYTh JIETKO 3HAWUTH Ta 00poOuTH ioro ¢ppoHTaIbHI 300pa-
xeHHs. HemonaBHi JocCmipkeHHS Yy mid o6macti (OKyCyrOThCS Ha MEHII KOHTPOJbOBAHOMY
nporieci iaeHTrdIKaIlii, e YUCI0 MOXKIUBUX (AaKTOPIB, TaKi K 3MiHA MTO3U, BUPAKEHHS EMOITIHN 1
HE3BUYAlHE OCBITICHHS MOXKE MPU3BECTH JI0 BEIIMKHUX Bi3yaJlbHUX Bapialliil y BUIIIAAl o0nuyys,
0 3HAYHO TMOTIpIIyE SKICTh poOoTH imeHTHU(dikaTopa o0amd. HalOinbinr BaXkow 3a1ayero
KOMIT FOTEPHOTO 30pY 3aJIMIIAEThCS MpoOIeMa BUPIMICHHS HEOJHO3HAYHOCTI, 10 BUHUKAE MPHU
MepeHeceHHI TPhOBUMIPHUX 00’ €KTIB peaIbHOTO IPOCTOPY Ha TUIOCK] 300pakeHHs. [[yxe 6arato
aCIIEKTIB 3aJICKUTh BiJl BAXKKOIIPOIHO30BaHUX (PAKTIB.

Mexanizm  imeHtudikamii 00JMY Ha 300pKEHHSIX 3HAXOAUTh BUKOPUCTAHHA Y
PI3HOMaHITHUX J0JAaTKaX, a 3ajjada € OJHIEI0 3 OCHOBOIIOJIOXHUX y KOMIT I0TepHOMY 30pi. O0-
JIACTh BUKOPUCTAHHS CHCTEM PO3Mi3HaBaHHS 0Ci0, BXKEe HE 00MeXyeThes Bepudikaliero ocodu i
crniocTepekeHHsIM. Bcee Oinble 101aTKiB BUKOPHCTOBYIOTH PO3ITI3HABAHHS OCI0 SIK MEPIUINiA KPOK
70 iHTepHpeTalii Aiil J0IUHA, HOr0o HaMIpiB 1 MOBEMIHKU. [HaKIIe KaXydu, 10 peajizallii THX
MO>KJIMBOCTEH, 5IKi OyIAyTh I'paTH LEHTPAIbHY POJIb B IHTENEKTYaIbHOMY CEpEIOBUIII HACTYITHO-
T'0 MOKOJIIHHS.

4. JJOCJIJDKEHHS TA PO3POBKA METOAY INEHTUDIKALIIL OCOBUCTOCTI 1O
30BPAXEHHIO

[TapyOenp €.M., [lepxkaBHUii yHIBEpCUTET TeleKOMYHiKawii, Kuis.

3a/1a4a aBTOMAaTUIHOTO PO3MI3HAHHS 00JIMY HA CHOTOIHIIIHIA IEHb € JOCUTh aKTyaJIbHOIO,
SK 4epe3 BEJIMKY KUIbKICTh HAYKOBHX JIOCIHIKEHb JAaHOI 33/1a4l TaK 1 yepe3 BeTUKUN MOTEHITial
BUKOPHUCTAHHS JJAHOI TEXHOJIOT11 Y KOMEPIIHHUX MPOCKTAX.

3amauy CiiJl po3rsAaTH sIK KOMIUIEKCHY Mpo0sieMy, HaPUKIIaA pO3ALUTIOI0YH IETEKIIII0 Ta
inerTudikaito. PinieHHs B oaHIM miA3agadi MaTHMeE BIUTMB Ha BIPIIICHHS 1HINOI, aje TUM HE
MEHII 1X MOKHA BUPILIYBAaTH OKPEMO.

OpHak aHa TEXHOJIOTIS Ma€ JEsKi CKIaTHOCTI, SIKi HEe Jal0Th MOXKIMBOCTI 3aCTOCOBYBAaTH
nany texHomorito Ha 100%: Bapiamii mo3u mroguHM ( Haxuial abo TOBOPOT TOJIOBU
HAsBHICTH/BIICYTHICTh TI€BHUX €JIEMEHTIB/OKIIO31H(IIEPEKPUTH), 3MIHM €MOIIHd Ha o0iuudi ,
CTapiHHA 00IMYYsl, BapiiioBaHI yMOBHU OCBITJICHHS, PO3/IiIbHA 3/1aTHICTH 300paKEeHHS.

[Tporniec BupimeHHs 3amayi iAeHTUIKAIT JIOAUHN TOJSATaE y MOCTIIOBHIN BIAMOBIAL HA
HACTYIIHI MUTAHHS: YM TPUCYTHE OOJUYYS HA 300pa)K€HHI, 1€ 3HAXOAUTHCA O0NIUYYsl, KOMY Ha-
JICKUTH 11e 00InyYs?

5. EHEPTETUYHI ACIIEKTU 3ACTOCYBAHHS TEXHOJIOT'I IPoDWDM

Mapxkos C.1O., 3enis 1.O.

EBoutroniisi ONTUYHHUX TEXHOJIOT1H MPUBOJIUTH A0 3MIHU MOOYIOBU MEpEXK, HAPUKIIAL, JI0
6e3nocepeHbOr0 BUKOpHcTaHHs TexHounorii [P mosepx DWDM. Lle nopomxye HU3KY 3a/1a4, 110
MOB’s13aH1 3 B3aemoziero mapuipyruzatopiB [P 3 mynerumnexkcopamu DWDM ta y3romxenus
PI3HUX TeNeKOMYHIKaIiiHUX TexHoiorii. IlpoOremMa MICTUTBCS B BUKOPUCTAHHI OJHi€l
ONTUYHOI Hecydoi Aekiibkoma [P moroxamu. PimenHs 1miei 3amavi 103BOJUTH IiIBUIIUATH
e(EeKTHUBHICTh BUKOPUCTAHHS MEPEKEBOT0 PECYPCY Ta MiJIBUILIUTH €KOHOMIYHICTh MEPEeXi.

OpHi€ro 3 BaXJIMBUX 3ajlad MpHU BIpoBa/keHHI Ta ekciuryarauii IP-over-WDM mepex €
3ajaua 30epekeHHsIM eHeprii. BipHa moctanoBka 3ajadi Ta i1 BUpIIIEHHS JO3BOJIUTH 3MEHLIUTH
€HEePTOCIIOKUBaHHS, SIKE OB’ sI3aHE 3 TPAHCIOPTOM JaHUX MK KOPUCTYBauaMH, a TaKOXK MiX
KOpUCTYBa4aMH Ta EHTpaMH 0OpoOKU JaHuX. BupimeHHs 1i€ei 3a1a4i 103BOIUTh 3HAMUTH MICIS
ONTHUMAJIBHOTO PpO3TAlIyBaHHSA LEHTPIB OOpOOKM MJaHMX 3 YypaxXyBaHHSM pO3TallyBaHHS
BIJTHOBJIIOBAHUX JDKEPEJ €Heprii, 3HAWTH ONTUMAaIIbHI 3 TOUKH 30pYy €KOHOMI1 eHeprii MapHpyTH
0e3 3HMKEHHS SIKOCT1 00CITYyrOBYBaHHS.
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[TocranoBka 1i€i 3aa4i nepeadadae NeBHY KUIbKICTh BY3/iB Ta IIISAXiB MK HUMU. By3nun
MepeXi 0ICPKYIOTh JKUBJICHHSI BiJl BIIHOBIIIOBAHUX Ta HE BIAHOBIIIOBAHUX JDKEpEJ €HEpTii, KpiM
TOTO BBAXAEMO, IO BY3JIH, SIKI OJEP)KYIOTh €HEprii0 BijJ BiTHOBIIOBAIBHUX JUKEPE MOXKYTh
IT1JDKUBITFOBATHUCS 1 BiJl HE BITHOBIIOBAJILHUX JDKEPEI TAKOXK.

3anucaHi CKIaJ0Bi €Heprii BiJ BCIX JDKEpeNl CHOXHUBAHHA (BY3JH, IO BUKOPUCTOBYIOTH
BIJIHOBIIIOBAJIbHI Ta HE BIAHOBIIOBAJIBHI JDKEpesia €Heprii, ONTHYHI MiACHIIOBaYi, IMOPTH
MapIIpyTU3aToOpiB, TPAHCIIOHJEPH, ONTHYHI KOMYTAaTOpH Ta iHIIE). 3amucaHa MiIboBa (QYHKIIisS
3a/1a4i — CyMapHa €Hepris CIIOKUBaHHS.

[Tpu pimenHi 3ama4i HeOOXiHE 3HANTH TaKi NUIAXU MiXK BY3JIaMH, 100 HUTHOBA (QPYHKIIIS
Maja MiHIMyM. MeTa 1ip0B01 (DYHKIIIT € 3BEJCHHS 10 MIHIMYMY HE BIJHOBJIFOBAHOT'O CIIOXKH-
BanHs eneprii B IP vax WDM wmepexi riOpuaHoro >xuBieHHs. 3ajadya Ma€ BUPIIIYBATUCS TPU
MeBHUX YMOBAaxX Ha MapaMmeTpH Ta 3MiHHI 3aj1adi. [[i yMOBH, B OCHOBHOMY, € PIBHSIHHSIMHU 30epe-
KEHHS TOTOKY B ONITUYHOMY I1api, a00 PIBHSAHHSAMH BiJIOBITHOCTI BIpTyaJbHUX Ta (HI3MYHHX
XBUJIEBUX KaHaJiB, a00 BCTAHOBIIIOIOTH OOMEKEHHsI Ha 3arajibHy KUIBKICTh MYJIbTHILIEKCOPIB 1
JeMYJIbTUILIEKCOPIB y BY3JIi Ta 1HIII.

B 3amaui gy mepexi IP naqn WDM 3 ribpuaHuM CrIOKMBAaHHAM €HEPTii MPUITYCTHMO, 110
MTOHOBITIIOBAHI JKepena eHeprii JOCTyIHI JIsi 00MEeXeHOi KUTbKOCTiI By3JiB. Peamizarii eBpu-
CTHYHOTO METOIy 3 KUIbKOMa KpOKaMH SIKMIl 3aCHOBAaHMN Ha MaplIpyTH3alii HalKOpOTIIOTo
NUIAXY TUTBKA MOKE 3BECTH JI0 MiHIMyMY 3arajibHe CIIOKUBaHHS €HEprii He Oepydu J0 yBaru Te,
YH €HepTisl HAXOIUTh 3 BIIHOBIIOBAHUX 200 HE BITHOBIIIOBAHUX JKEPEll.

Jlnst 3BeACHHS JO0 MIiHIMyMY BHKOPHCTAaHHS HE BiJHOBIIOBAaHHX JKEpeN eHeprii B
MIPOMOHYETHCS EBPUCTUYHUN MIAXIM, IPU SIKOMY IMOTOKH TpadiKy MOXKYTh MEpeTUHATH Tak Oara-
TO BY3JIB, III0 BUKOPUCTOBYIOTH BIJHOBJIIOBAJIbHI JKEpela KUBJICHHS, SIK 11e MOXJMBO. Lle 00-
MEXEHHSI MOXK€ 30UTBIINUTH 3aTPUMKY MOIIMPEHHS MaKeTiB, OAHAK IS MiATpUMKH QOS po3ris-
TArOThCS TUTBKH JIBa MAapUIPYTH HAMKOPOTIIOTO IUIAXY. Y 3B'A3KY 31 3MiHOO Tpadiky i TUM Pax-
TOM, 110 BUX1/IHA MOTY)KHICTh BIIHOBIIIOBAHUX JIKEPEJI €HEeprii 3MIHIOETbCS MPOTATOM JIHS, IILS-
XU MapHIPyTH3AII] € TUHAMIYHAMHU.

VY 1i€l eBpUCTUKH, BCl apy BY3JB BIOPSIKOBYIOTHCS Ha OCHOBI iX BUMOTH Tpadiky Bif
BUIIOTO JI0 HIDKYOTO 1 BIAKPUBAETHCA TOPOXKHIA BipTyanpHHMi KaHan. Ilapa By3miB moTim
o0upaeTbes 3 BIOPSIKOBAHOTO CIUCKY, 1 i Tpadik MapIIpyTH3y€EThCS MO BIpTyaibHiN TOMONOTIT
TaK, MO0 MUISX MPOXOAUB MAaKCUMaJIbHY KUIBKICTH BY3JIIB, 1[0 BUKOPUCTOBYIOTH TTOHOBIIIOBAHY
e”eprito. [loTiM pO3TASAYIOTHCSA TUTHKU JBa LUISIXU, K HAMKOPOTII. SIKIIO IOCTaTHSA BibHA
€MHICTb JIOCSTHYTa Ha BIPTYyalbHil TOMOJIOTIi, TO MapuIpyT oOpaHMii, 1 pelTa EMHOCTI Ha BCIX
BIpTyaJbHUX KaHaJaX OHOBIIOETHCS.

SAxmo BHOpaHWN MapmIpyT 3 MaKCUMAJIBHHM YHCIIOM BY3JIIB 3 BHKOPHUCTaHHSIM
BiJIHOBJIIOBAHUX JDKEpENl HE IOCTYMHHM, BUOUpAeThCS IHIIMKA MapuipyT. SIKiio BipTyaibHa
TOTIOJNIOTIST HE MOXKE OOpaTH J>KOJHOTO MAapHIPYTy, TO BCTAHOBIIOETHCS HOBHUU TPSIMHN
BIpTyaJbHUI KaHad Mik maporo By3MiB. OnucaHuil BUILE MPOIEC MOBTOPIOETHCS I BCIX Map
BY3JiB.

B namriit po6oTi 3anmponoHOBaHO J1Ba IHITUX IMIIXO/H, SIKI Ha HAII MOTJIA] MalOTh CKOPOTHU-
TH 4Yac BUpIIIEHHS 3ajadl. B mepmoMy miixo/i cnoyatky oOMpaeTbes 3aralbHUNA HAaHKOPOTILIN
nuiax. Bin oOupaeTbcss He 3BepTaloud yBard Ha BUAM CIOXKHUBAHHA €HEpPrii By3jamu
(BLAHOBIIIOBAHI UM HE BiHOBIIOBaH1). [1oTiM 00MpaeThCss HAUKOPOTIIIM IIISAX 3 TUX IIIAXIB, 110
MIPOXOJIATH Yepe3 BY3IU 3 BITHOBIIOBAaHHUMHU Ta HE BIIHOBIIOBAHUMU JDKEpPEIaMU €HEeprii, aje He
00O0B’SI3KOBO 4epe3 HaMOLIbIl MOXIIMBY KUIBKICTH BY3/IiB, IO CIOXXHBAaIOTh E€HEPTil0 Bij
BiJIHOBIIIOBAaHUX JpKepen. Jlaimi MmopiBHIOIOTHbCS OOWIBA OOYHMCIEHUX MUISXH Ta OOUPAETHCS
HaWO1IBIIT €KOHOMIYHHM.

B npyromy miaxoji MpOMOHYETHCS MPUPOJHS 17ies PO Te, 0 OLTbIIa YaCTHHA BY3IIB 3
BUKOPHUCTAHHSM BIJHOBJIOBAHUX JIXKEpen eHeprii Oyle 3HaXOAUTHCS Ha MiBJHI KpaiHU, TOMY
JOLTFHUM € BH3HAUYEHHS MPIOPUTETHUX HAIMPSIMKIB MOIIYKY MapIIpyTiB BJIacHE B MiBIECHHOMY
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HanpsMKy. Lle Ha Haml Tmorisi 3HAYHO CKOPOTHTH Yac MOIIYKY ONTUMAIBHOTO Mapmpyty. Ta-
KHM YHHOM TIOCJIIOBHICTh MPUMHSTTA pILIIEHHS] Ma€ HACTYyNHUN xapakTep. [lo-nepie, Takox sk
B MEPIIOMY TIXO0/Ii MOMIYK 3arajJbHOr0 HAMKOpOTHIIoro nuisxy. [lo-apyre, moryk HAMKOPOTIIO-
ro NUBIXY Cepell NUISIXIB, sIKI MPOXOAATh B MPiOpuTEeTHOMY (TIiBIEHHOMY) HanpsMKy. [lo-Tpere,
MOPIBHSAHHS OOYHMCICHUX HUIAXIB Ta BHOIp HUIAXY 3 MiHIMAJIBHUM €HEProCHOXUBaHHSM. Po3-
pOOJICHUI aITOPUTM MOIIYKY €KOHOMIYHUX MapIIPYTiB.

6.CTBOPEHHAA JIIOANHO-MAIINHHOI'O [HTEP®ENCY CKIIAIHUX
THOOPMAIIMTHUX CUCTEM

HleBuyk B.C., [lepkaBHUl yHIBEpCUTET TeleKOMYHiKallii, Kuis.

JronuHo-mammmHAUHN iHTepdeic ckiIaaHol iHPOpMaIIfHOT CUCTEMHU BKJIIOYAE BCi Ti aCIeK-
TH, 3 SIKUMH 0€3110CepeTHBO CTUKAETHCS KOPUCTYBA, 30KpeMa, 3a0e3MeueHHs 3B'A3Ky MK KOpH-
CTyBa4eM 1 IPOIIECOM, KU BUKOHYE Jesike 3aBlaHHsA. [Ipu nipboMy eheKTUBHUI KOPHCTYBab-
HUIBKUH iHTepdelic MOBHHEH 3a0e3neuyBaTi MPOCTOTY OCBOEHHS 1 3ar1aM'ITOBYBaHHS OTIE€palliid,
a TaKOXX MIBHJIKICTh JIOCSTHEHHS I[1JIeH, BCTAHOBIICHHX JIJISl PO3B'SI3yBaHUX CUCTEMOIO 3aBJIaHb.

Mertoto cTBOopeHHs e(heKTUBHOTO iHTep(delicy aBTOMAaTH30BaHOI iH(OPMAIIITHOT CHCTEMH €
BUKOHAHHS KOPUCTYBa4yeM 3aBJaHHs 3a IEBHUH MEPioj 4acy 3 JOMYCTUMHM BiJCOTKOM MOMUJI-
ku, OcOOIMBICTIO CTBOPEHHSI Cy4acHOTO iHTepdeicy € BUPIIICHHS MUTaHb MOAAaHHs iHpopMarii
B (hopMax HaWOULIBII e(HEKTUBHUX IS JIFOJCHKOTO CIPUIHSTTS, BKJIFOYAKOUN MTUTAHHS CTPYKTY-
pyBaHHS BifoOpakeHHs 1H(OpMALlii Ha eKpaHi TAKUM YHHOM, III00 MPUBEPHYTH yBary KOPHCTY-
Baya JI0 HaMOLIpII BaxMBUM iH(pOpMaliiHUM eneMeHTaM. Tomy edeKTUBHA peaiizallis MpH-
3HAYEHOTO ISl KOPUCTyBada iHTepeicy A CKIIaaHol iHPOPMAIIiitHOI CHCTEMH JIOCUTh ICTOTHA
JUIs 3a0€3TeYeHHsI iX OCHOBHOIO LITbOBOIO (PYHKIIIT - TOCSTHEHHS HEOOX1IHOI SKOCTI LIJILOBOTO
(GyHKIIOHYBaHHS CUCTEMH.

7. OCOBJIMBOCTI ITPOEKTYBAHHS JIFOJJUHO-MAIIIMHHUI IHTEP®ENC MO-
BIJIbHUX ITPMCTPOIB

HleBuyk B.C., k.T.H., mou. Yepesuk B.M., [lepkaBHMi1 YHIBEpPCHUTET TEJICKOMYHIKAIiid,
Kuis.

[Ipu npoexrtyBanHi iHTepdelicy aas MOOUTBHUX MPUCTPOIB (I1s1 cMapT(HOHIB 1 MIIaHIIET-
HUX KOMIT'FOTEpPIB) MM, MO-TIEpIIE, MiIAIITOBYEMOCH Mij 00JIaJHAHHS 1 PeCypCH MPUCTPOIB, SKi
HaM Ha/lal0Thb BUPOOHUKHM MOOUIBHUX MPUCTPOIB, a MO-APYyre HaM HEOOX1JHO BpaxoBYBaTH, 110
KOPUCTYBay CIUJIKYETHCS 3 MPUCTPOEM B OCHOBHOMY 32 JOIIOMOI'OIO NPSIMOTO MaHiMyJIOBaHHS
o0'extamu iHTEepdeiicy. [Ipu IbOMY BUHUKAE PsJT TPYAHOIIB Y TUX CUTYalllsIX, KOJIW HEMOXKIINBO
niAi0paTu 0JJHO3HAYHY aHAJIOT1I0 a00 MPOCTY Jit0 A 3A1HCHEHHs HeoOXiTHOi oneparii.

[TosiBa 6e3paMKOBHX cMapT(OHIB BUMArae JeIKUX 3MiH B MOOLIbHUX 1HTEpQEHciB: OIblIe
KECTiB, OE3MEKHOr0 BioOpaXkeHHs 1H(opMalii 1 BUCOKOsKICHUX 300pakeHb. KpiMm Toro, Gec-
KHOIIOYHUH 1HTEepQEiCH - 11e MepUINil peaTbHuil KpOK Ha3ycTpid BIPTyaJbHUM IHTEPQEICIB, AK1
OyayTb MOBHICTIO MOKJIAJATUCS HA )KECTH.

Bunukae Tak camo HEOOX1AHICTh MIATOTOBKK KOPUCTYBAYIB JI0 MOCTYMOBOTO MEPEXOY 10
3D-inTepdeiiciB 3a JOMOMOror0 BUKOpUCTaHH 1ceBao3 D-au3aiiny.

8.ICITIOJIb30BAHUE MAPIIPYTU3ATOPA 10 YMOJYAHUIO B COCTABHOM
KOMIIbIOTEPHOM CETU

Canumxankiu 3eriHan Apas oribl, ['ocyJapCTBEHHBIN YHHUBEPCUTET TEIEKOMMYHUKALIHM,
Kues

B nporecce nHpopManimoHHOT0 0OMEHa MaKeT MOXKET OBITh aIPECOBAH B MOOYIO JIOKAIb-
HYIO CETh COCTaBHOW TEJIEKOMMYHUKAIMOHHON CeTH. B 3TOM ciydae MOKET OKa3aThCs, YTO Ka-
XKaas TabauIa MapuIpyTHU3aluu OyJeT UMETh 3aliCH BO BCEX JIOKATBHBIX CETSIX, UTO OTpHIla-
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TENBHO BJIMSCT KaK Ha BPEMs €€ MPOCMOTpa, TaK U Ha 00beM 3aHUMAaeMOI aMsTH. Y MEHBIIIHTh
YHCIIO 3alKCceil B TAOIMIe MapIIPYTH3aIlMd MOXKHO 33 CYET MCIIOJIb30BaHHMs CIICIHATBHOI 3aru-
cH — «MapupyTuzarop no ymonyanuioy (default). [lpurrmas Bo BHUMaHHE TOMOJIOTHIO COCTAB-
HOM ceTH, B TaOJIMIIaX MapIIpyTH3aTOPOB, HAXOASAIINXCS Ha MEepUpEpPHN COCTABHOW CETH, JI0CTa-
TOYHO 3alKMcaTh HOMEpPa CETeH, HEMOCPEICTBEHHO NOACOCIMHEHHBIX K JAHHOMY MapIIpyTh3a-
TOPY WIN PACIIOJIOXEHHBIX MOOJIU30CTH, HA TYMUKOBBIX Mapiipyrax. O00 BceX ke OCTalIbHBIX
ceTsiX B TaONHMIE AeaeTcs CIUHCTBEHHYIO 3allMCh, YKa3bIBAIOUIYI0 HA MapIIPYTH3aTOp, 4epes3
KOTOPBI MPOJIeTaeT MyTh KO BCEM 3THM ceTsM. Takoi MapuipyTH3aTop Ha3bIBaeTCS MapIIpyTH-
3aTOPOM 110 YMOJIYaHHIO, 3 BMECTO HOMEpA CETH B COOTBETCTBYIOIECH CTPOKE MOMEIACTCS 0CO-
Oas 3amuchk, Harpumep default.

[TpumeHeHre MapIIPYTH3aTOPOB 110 YMOTYAHHUIO MO3BOJISIET HA MOPSI0K COKPATUTH BPEMs
BBINIOJIHEHUS 331241 MapIIPyTU3AIHH.

9.PO3POBKA AHTAIOHICTUYHOI KOMIT'IOTEPHOI TPU «JIABIPUHT HA
JIBOX»

Amumosa O.B., k.e.H., gou. MiukiBcbkuid C.M., JloHenbKUi HalIOHAJTLHUN YHIBEPCUTET
imeni Bacwst Cryca, Binauns

Po3po6ieHo HOBY aHTaroHicTU4HY Ipy «J1abipuHT Ha 1BOX». 3a 6a3y rpu B3sATa Kilacu4yHa
rpa «JIabipuHT» B SIKil MPHUIIMalOTh y4acTh JBa rpasis. LlinpoBa QyHKIS qaHoi rpu momnsrae B
ToMYy, 100 TpaBlli 3a MEBHY KIIbKICTh 4acy 3i0panu sikomora Oinblie KpucTaliB. Po3risHyTo
pi3HI BapiaHTH peaii3alii TpH: «Oil-BIAKPUTOY, «OIIIL-CKPUTOY, «310paTh Bce-BIAKPUTOY, «310-
patu Bce-ckputo». IIpoaHanizoBaHO Ta 3alpONOHOBAHO Pi3HI CTpaTerii NPUHHATTA pillleHHS B
XOJIl TPU: «CHUHUI B pyKax», «Ha BUIEPEIKEHHs». PO3risiHyTO 3acTocyBaHHs Teopii rpadiB B
X0l peani3amii cTparterii moBemiHKHM B rpi. OmMHCaHO OCHOBHI aBTOMAaTH30BaHI (YHKIIT
KOMIT't0TepHO1 peanmizamii rpu «JIabipuHT Ha 1BOX». P0o3p0bieno moaens OamaHCyBaHHS po3CTa-
HOBKHU KPHCTaJiB Ha IrPOBOMY IOJi, 3 ypaxXyBaHHSAM KoH(]iryparii kapTu Ja0ipuHTY, 3 IEpeBip-
KOI0 e(eKTy CHpaBemIMBOCTI Yy 3arajibHid BIJICTaHI JO KPUCTANIB JJIs KOXXHOTO 3 TPaBIIiB.
Komm’torepHa nporpama rpu «JI1abipuHT Ha JBOX» po3pobiieHa Ha MIKIUIAT(GOPMEHOMY Cepesio-
BUIII PO3POOKH Uil CTBOPEHHS KOoMI toTepHUX irop Unity, sika JO3BOJSE CYTTEBO CKOPOTHTH
gac po3poOKu 1 MOTINIIUTH QYHKI[IOHAT TPH.

10. PO3POBKA BEB-PECYPCY UUISA AHAJII3Y AKTYAJIbBHUX KIHOCEAHCIB

bykos P.JI., Jlep>xaBHiil yHIBepcUTET TeseKoMyHiKkalii, Kuis

IIpononyeThest peanizyBatu arperatop (cepmic, sikuil 30upae iHdopmarito 3 AEKUIBKOX
pecypciB 10 OAHOI0) KiHOceaHCIB. MeTor poOOTH € CTBOPEHHS 3pY4YHOI BEO-CTOPIHKH, HA SKIH
KOPUCTYBad 3MOKe 00paTH HEOOX1AHUI HOMY ceaHC y 3py4HUH U1 HbOTO 4Yac Ta HaAHOIMKIui
710 HBOTO KiHOTEaTp, Jie BiH 3MOXKE MEPETIIIHYTH 1€l ceaHC, He BUTPAualO4H Jacy Ha MOIIYK Ha
notpibHoi oMy iH(opmarii Ha pi3HUX BeO cTopiHkax. OKpiMm 3pyuyHOro iHTepdeiicy, KopucTy-
Bay Oyzne MaTH MOXJIMBICTH "QLIbTpyBaTH" OTpUMYBaHY 1HGOpMAIiI0 MPO HEOOXiNHUN HoMy
CEeaHC 3a OKPEMHUMHM KPUTEPIIMH, TAKUX SIK Yac, BiACTaHb Ta IiHa. [y peanizalii 1boro NpoexkTy
IUIAHYETHCS BUKOPHCTOBYBaTH MOBU mpopamyBanHs JavaScript, Node JS Ta cucremy
ynpaBiiHHs 0azamu naHux Mongo DB. AkryanbHICTH L€l poOOTH MOJIATa€e y BiACYTHOCTI allb-
TEPHATUBHHUX arperaTtopiB cepell yKpaiHChKHX BeO-pecypciB. s cTBOpeHHs Oyje HamuCcaHUi
BJIacHU#M nporpamuuil inTepdeiic nonatky (API). PesynbsraTom poboTH crane enuHuii IntepHer-
pecypc, skuil Oyle BKIIIoYaTH B ceOe OCHOBHI KIHOTEATpu Ta iX KIHOMOKa3u B 3pYyYHOMY ISt
KOpUCTYBaya BUIJISAII.

11. BATTERYLESS SMART DEVICES CLOSER TO REALITY
Halushko 1.0., State University of Telecommunications, Department of Information
Technologies, Kyiv
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Researchers at the University of Waterloo have taken a big step towards making smart
devices that do not use batteries or require charging. These Internet of Things (1oT) devices fea-
ture an IP address for connectivity. Batteryless 10T devices are ideal for placement in areas that
are off the grid, moreover, their maintenance costs are significantly lower. These 10T devices
have sensors that detect their environment.

Professor Omid Abari from Waterloo's Cheriton School of Computer Science have found
a way to hack radio frequency identification (RFID) tags and give the devices the ability to sense
the environment. The researchers have cut the tag’s antenna and placed a sensing device across
it. To bring “eyes” for the device, the researchers hacked an RFID tag with a phototransistor, a
tiny sensor that responds to different levels of light. They then developed an algorithm on the
reader side that monitors change in the tag's signal, which is how it senses light levels, and add a
switch so it can act as a keypad that responds to touch.

The main contribution of this research is showing how simple it is to hack an RFID tag to
create an loT device, which could be possible even to novice or students to create devices which
don’t require battery itself.

12. 3D-PRINTED LITHIUM-ION BATTERIES

Halushko 1.0., State University of Telecommunications, Department of Information Tech-
nologies, Kyiv

Electric vehicles and most electronic devices, such as cell phones and laptop computers,
are powered by lithium-ion batteries. The manufacturer is designing a product they must dedi-
cate a certain size and shape to the battery, which could waste space and limit design options.
Theoretically, 3D-printing technologies can fabricate an entire device, including the battery and
structural and electronic components, in almost any shape. Christopher Reyes and colleagues
wanted to develop a process to print complete lithium-ion batteries with an inexpensive 3D
printer.

The researchers increased the ionic conductivity of PLA by infusing it with an electrolyte
solution. To demonstrate the battery's potential, the team 3D printed an LED bangle bracelet
with an integrated lithium-ion battery. According to the researchers, the capacity of the first-
generation 3D-printed battery is about two orders of magnitude lower than that of commercial
batteries, which is too low for practical use. However, they say that they have several ideas for
increasing the capacity, such as replacing the PLA-based materials with 3D-printable pastes.

13. AKTYAJIBHICTb MOBU BEB-IIPOITPAMYBAHHA PHP HA CYYACHOMY
PUHKY IT

K.(b.-M.H. [[.O. I'osono0oB, Jlep>kaBHUI yHIBEpCUTET TesleKOMyHikalii, Kuis

Moga nporpamyBansst PHP e BigHOCHO M0J10/1050 TTOpiBHAHO i3 Assembler abo C++. Yrim,
BOHA 3aBOIOBaJIa BEJIUKY MOMYJISPHICTH 1 € HE3alepeuHuM JIIJIEPOM cepell TEXHOJIOT1H, 1110 BUKO-
PHUCTOBYIOTBCS JIJIsl IPOrpaMyBaHHs Ha 0ol cepBepa. 3a nanumu gadoparopii W3Techs, Ha no-
yarok rpyans 2018 poky PHP y cepBepHiil po3poO1ii BUunepemxkae B ¢iM pa3iB CBOr0 HalOIM k-
goro repeciigyBada ASP.NET. Bci iHmIi TeXHOJIOTIT, B TOMY YHCIIi i Java, TUICHTAIOThCS JTAICKO
no3any. B yomy cekper Takoi monyssipHocTi? OfuH 13 (hakTOpiB YCHIXY JIEKHUTh HA MOBEPXHI, —
1€ HEKOMEpIIiiiHa TEXHOJIOr1s PO3pOOKH Ta MOUIMPEHHS MPOAYKTiB, cTBopeHuX Ha PHP. Yumano
cepiio3HMX opraHizaiiii, B Tomy umcii Facebook ta Wikipedia, He OauaTh CeHCy BHUTpayaTu
rpomri Ha Te, 0 MOXKHA OTPUMAaTH OE3KOIITOBHO. AJle UM JOCTaTHHO IOTO Ui ycmixy? 3BU-
qaiiHo, o Hi. PHP € TexHoori€t0, sKka aKTUBHO PO3BUBAETHCS 1 MIATPUMYETHCS B aKTYaIbHOMY
ctani. PHP-daiin imeansro cymicuuii i3 HTML-, CSS- ta JS-kogom. Ha PHP namucanuii ongux
13 HalimomynsapHimmXx ¢peiiMBopkiB y citi, — Wordpress. Kpim nporo, PHP € moBoro, sika € ny-
e MPOCTOIO JJI1 BUBUEHHS HaBITh JIIOJIbMH, SIK1 paHille OyiIu JaleKUMH BiJ MPOrpaMyBaHHS.
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14. JJOCHIPKEHHSI TA PO3POBKA METOJIIB OITUMIBALIL MEPEXEBOI'O
TPADIKA B CYUACHUX KOPTIOPATUBHUX MEPEXXAX

I'punienko J.I'., JlepxaBHuii yHiBepCUTET TeleKoMyHikaii, Kuis

Jlnsi cydaCHHX KOPIIOPATHBHHUX MEpEX Iepelavi JaHuX XapaKTepHi Taki TEeHICHI, sK
nentpanizamnis [T-pecypcis B LIO/l, akTuBHMIA OCTYN 10 HUX MOOUTBHHX KOPUCTYBadiB, BUKO-
pucrtanHs [HTepHery a6o Buaiiennx kaHaiaiB WAN it opranizaniii KoMmyHiKaiii M odicamu.
Koncomimanis, BipTyaiizanis, xmapHi po3paxyHku, Web-cepBicu, 3pocTaHHsI KUIBKOCTI Ta pi3-
HOMAaHITHOCTI MOOUTRHUX IPHUCTPOIB, BijjiajieHa poOoTa, 301UIbIIeHHs 00CATIB 30epeKeHUX Ja-
HUX Ta JaHUX, [0 MEPeNalThCs, IEHTpaTi3allis J0AaTKIB - BCE 1€ 3MYIIIYE 3BEPHYTH yBary Ha
ONTHMI3aIlil MEpekeBOro Tpadika B CydaCHUX KOPIOPATUBHUX MEpEKax.

B po6oTi nocmiKeHo MeToIu ONTUMI3allii MepekeBoro Tpadika B CydacHHUX KOPIIOPaTHB-
HUX Mepexax. [IpencraBieHo NpUHIMIHN MOOYI0BH 1 0COOIMBOCTI KOPIIOpAaTUBHUX Mepexk. [la-
€TbCS 3arajbHUN OIKUC, iICTOPIA ii PO3BUTKY, KJIACH(iKaIis 1 NTOTOYHI MEPCIEKTUBU PO3BHUTKY.
[IpeacraBieHo TeOpEeTUYHI METOAM ONTHMI3allii MEpeKkeBoro Tpadika B KOPIOPATUBHUX Mepe-
*ax. JlocmimkeHo MeToIu ONTHMI3aIlii MepekeBOro Tpadika B CydacHUX KOPIIOPATUBHUX Mepe-
Kax 3 BUKOPUCTAHHSM IPOrpamMHOTro 3abe3neueHHs 1 oonagHanHs kommanii Riverbed. Jlo sikux
BITHOCSTHCS: ONTHMI3alisi Mepeaadi JaHuX; ONTHMi3alis poOOTH MPOTOKOJIB; ONTUMI3aIlis po-
00T 10AATKIB; ONTHUMI3AIlisl YIPaBIiHHS.

15. PO3POBKA IT’SITUITIOJIOCHOI'O EKBAJIAW3EPY

Hopomenko /[.B., Jlep>xaBHuii yHiBEpCUTET TelleKOMYHiKalii, Kuis.

B nanwmii yac exBasiaii3epy € HEBiJ'€MHOIO YaCTMHOK MY3MYHOI'O BUPOOHMIITBA, TAK SIK BO-
HU 3HAXOJATh 3aCTOCYBaHHS MPAKTUYHO HA BCIX CTA/ISAX 3BYKO3AIHUCY i MPOJAKIINHY (3BEACHHS,
MacCTEepUHT, (piHabHE JOBEICHHS MIKCY 1 T.1.).

ExBanaiizep BIUIMBae Ha NEBHY YAaCTUHY CHEKTPY, B PE3YJIbTATI YOTO 30UIBIIYETHCS 200
3MEHIIYEThCS aMILIITya 3By4aHHs 4acTOT Ha IEBHOMY Jiana3oHi CIeKTpa, TOOTO iX I'y4HICTb.
ExBanaiizep BIIHOCUTHCS 10 PUIIALIB TUHAMIYHOI OOpOOKH 1 € OKpeMHM (iTbTPOM. 3a JOMTOMO-
rOl0 eKBaJlaii3epiB MOJKHA MiJl Yac BUCTYNy abo 3BYKO3amuCy HaJaTW He3BUYaiiHe a0o0 HaBiTh
VHIKQJIbHE 3BYYaHHS MYy3WYHUX IHCTPYMEHTIB, 3aCTOCYBABIIH JIEsKi €PEKTH 3 SCKpaBUM BHU-
JeHHAM crneuudiyHuX 4acTOTHMX cMyr. Hampuknazn, edekry craporo paaionpuiiMaya MOXKHa
JIOMOTTHUCSI, TTPUOPABIIIN 32 JOTIOMOTOI0 €KBaJlaii3epa BCl HU3bK1 1 BUCOKI YaCTOTH, 3aJIUIIHBIIN
TiABKH cepesiHi. OcoOIMBO YacTo JOBOAUTHCS BUKOPUCTOBYBATH €KBajai3ep mpu poOOTi 3 BOKa-
JIOM: BiH JIoTIOMarae MpuxoBaTH HEJOJIKH IoJIoCy 1 MiAKPECTUTH MO0 BUT1IHI OCOOJIUBOCTI.

16. BUKOPUCTAHHA ITPOTOKOJIY SIP JIJIA BCTAHOBJIEHHS 3B’ AI3KY

3apyupkuii P.B., Jlep>xaBHull yHiBepcUTeT TeneKoMyHikanii, Kuis

SIP - cramgapT Ha crmoci0 BCTaHOBJIGHHS 1 3aBEpIICHHS KOPHCTYBAIllbKOTO IHTEpHET-
CeaHcy, 0 BKI0Yae 0OMiH MYJIbTUMEIIMHUM BMICTOM. Y MOJENi B3aEMO/Iii BIAKPUTUX CUCTEM
SIP € MepexeBUM MPOTOKOJIOM MPUKIIAJHOTO PIBHSL.

[IpoToKON MO’KE 3aMPOCUTH MOYATOK 3'€THAHHA B 1HIIOTO (PI3UYHO BIJAAJICHOTO KIII€HTA,
10 3HAXOJUTHCS B TiM e Mepexki, BAKOPUCTOBYIOUM MOro yHiKajabHE iM'a. [IpoTokoa BU3HAvae
Cnoci0 y3rO/KEHHS MK KIIEHTaMH NP0 BIAKPUTTS KaHalIiB OOMIHYy Ha OCHOBI IHIIMX
MIPOTOKOJIIB, $IKI MOXYTh BHUKOPHCTOBYBAaTHCS JUIsl Oe3mocepeqHboi mnepenayl iHpopMariii.
JlonyckaeTbesl 10/1aBaHHs a00 BUIAJICHHS KaHAJIB MPOTATOM BCTAHOBJIEHOTO CEAHCY, a TaKOX
MIIKJIFOYCHHS Ta BIAKIIOYEHHS JTOJAATKOBUX KIIE€HTIB. [IpOTOKOI TakoX BH3HAYAE MOPSJIOK 3a-
BEPILICHHS CEaHcy.

PiBHi npotokoiy SIP

1)Ilepiuumii piBeHb — BiANOBiZA€ 32 CHHTAKCUC 1 KOJYBaHHS.

2)[Apyruii piBeHb — TPAHCHOPTHUN — BU3HAYa€ SK KIIEHT MEpelae 3amuTH 1 NpuiiMae

BIJIMIOBI/I, 1 SIK CEpPBEP OTPUMYE 3AIMTH 1 IIEpela€ BiAMOBI/II B MEPEXI.
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3)Tpetiif piBeHb — piBeHb TpaH3aKIili — MPOBOJUTH MOBTOPHY MeEpeaady MOBiIOMICHb
MPUKIIATHOTO PiBHS, BU3HAYAE BIAMOBIAHICTH BIAMOBIICH 3amUTY 1 MOBIIOMIISIE BEPXHIN piBEHb
IIPO CIIPALIOBaHHs TaliMepa.

4)YeTBepTHuii piB€Hb — KOPUCTYBAU TPAH3aKI[IH — CTBOPIOE/BIIMIHAE KIIIEHTCHKI 3aIUTH

17. VIRUS USED TO SPEED UP MODERN COMPUTERS

Silberstein V.V., State University of Telecommunications, Department of Information
Technologies, Kyiv

In a groundbreaking study, researchers have successfully developed a method that could
lead to unprecedented advances in computer speed and efficiency. The study explains that a key
way to develop faster computers is to reduce the millisecond time delays using the virus M13
bacteriophage. These delays usually come from the transfer and storage of information between
a traditional RAM chip and hard drive.

A random access memory chip is fast but expensive and volatile, meaning it needs power
supply to retain information. Phase-change memory can be as fast as a RAM chip and can con-
tain even more storage capacity than a hard drive. The new memory technology uses a material
that can reversibly switch between amorphous and crystalline states. It is difficult to incorporate
a binary-type material into current integrated circuits, because it can separate at typical manufac-
turing temperatures.

For the first time, the researchers showed that by using the M13 bacteriophage — a low-
temperature construction of tiny germanium-tin-oxide wires and memory can be achieved. This
possibility leads the way to the elimination of the millisecond storage and transfer delays needed
to progress modern computing.

18. JOCJIJDKEHHS TA PO3POBKA METO/1Y BE3IIEPEBIMTHOI POBOTH KOPIIO-
PATUBHUX JOAATKIB B BEJIMKUX 'ETEPOI'EHHUX MEPEXAX

KoBanescekuit A.A., JlepxaBHuii yHIBEpCUTET TelIeKOMyHiKamii, KuiB

CKkaIHICTh KOPIOPATUBHUX JTOJATKIB 3 KOXKHUM JTHEM 3pOCTAE, 1100 BiJMOBIIATH BHMO-
raMm peajbHOro 4acy i, y MepCreKTUBI, HEJAIEKOro MaOyTHROTO. AJie 1 IIbOTO 3 YaCOM BHUSIBIIS-
€THCSI 3aMaJIO 1 BUHUKAE TOCTpa MoTpeda 3abe3neunTu aKicHy 1 6e3nepebiiiny poOoTy J0JaTKiB B
MOMEHTH TKOBUX HaBaHTaXEHb. {7 1[bOr0 HEOOXITHO MAaTH MOKJIMBICTH KOHTPOJIFOBATU HE
TIIBKK caMi JIOAATKH, a ¥ CIIIKyBaTH 3a TUM, SKMM BIUIMB Ha iX ()YHKI[IOHYBaHHS YWHE CTaH
1H(ppacTpyKTYpH (MEPEKEBOIO 1 CEPBEPHOro 00JIaJTHAHHS, CUCTEM 30epiraHHs JaHUX ).

3aco00M BHUpILIEHHS JaHOT IpoOJIeMHU € JOCHIKEHHs 1 po3po0Ka MporpaMHO-arnapaTHoro
3ac00y MOHITOPUHTY 1 aHali3y, 10 Ja€ 3pO3yMITH, XTO 1 K HaBaHTaxye 1HPOpMaIiiiHI cucTe-
MH, 3 YUM TOB’si3aH1 MPoOJIeMH, O 3HUKYIOTh MPOAYKTUBHICTh 3aCTOCYBaHb, /1€ BUHHUKAIOTh
MIOMUJIKH B Ipolieci poOoTH MepexeBoro aofarky. OTpumaHi pe3yabTaTH HaJal0Th MOKIUBICTh
B MOJANIBIIIOMY ONTUMI3yBaTH KPUTHYHI TUISTHKU KOy, pOOOTY MEpEKeBOro oOIagHaHHsI, OKpe-
MUX KOMITOHEHTIB Y KOPIIOPATHBHOI CUCTEMH B IIIJIOMY.

19.JHOOPMAIIIMHA TEXHOJIOTIS TIIATPUMKM TIPUMHATTS KAJIPOBUX
PIIIIEHb

K.T.H., fo1. Koznos 10.B., XapkiBcbkuil Hal[lOHaJIbHUM YHIBEPCUTET DPaJI10EIEKTPOHIKH,
XapkiB; HoBukosa O.0., HartionansHa akagemis HamionansHoi rBapii Ykpainu, Xapkis,

SIkicHe BUpILIEHHS KaJpOBUX MHUTaHb CKJIaJa€ MpoOaemMy AJsl MiANPUEMCTB, YCTAHOB 1 3a-
KJIa/1iB, 30KpeMa, BHUILOi OCBITH YKpaiHM, 0COOJMBO MpU BiIOOPI KaHAMJATIB Ha 3aMillIEHHS IO-
caJl BUKJIaJayiB Ta JJi1 HaBYaHHS B acmipaHTypi. BupimmTu 1o npobieMy MoOKHa TIJIBKU 13 3a-
CTOCYBaHHSM cydacHoi iHpopmMartiiiHoi rexnonorii (IT).

KonTekcerny niarpamy norokiB ganux (DFD) nponecy po3poOku Takoi TEXHOJIOTI] B HOTa-
uii ['eitna-Cepcona (Gane-Sarson) naBeneno Ha puc. 1. [Iporec po3poOku B TOBUIBHIHN MOCHTiT0-
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BHOCTI JIETaJI30BaHO 32 JOIOMOTOI0 crierudikariii, mo GopmyIitoe Horo oCHOBHI (PyHKIIIT TaKUM
YUHOM, 100 MOXHa Oyi0 po3poOMTH BIANMOBITHUN TporpamHuil Bupid. Crermdikaris, dpar-
MEHT $IKOi HaBeJeHO B Ta0J. 1, MICTUTh HOMED Ta iM’sI IPOLIECY, CIIUCKU BiMOBITHUX BXiTHHUX Ta
BHXI1JIHUX TIOTOKIB, OIHC MPOIIECY SK IIIHOBOT Jii.

Po3pobnena inpopmariiiHa TEXHOIOTIS BKItOYae iHGOpMaLiiHy MOJelb 00’€KTa MOpiB-
HSIHHA (B HAIIOMY BUIAAKy — BUKJIaJada 3aKjajy BHIIOI OCBITH) K INEPENiK JIESIKUX O3HAK
(mpocdeciorpamy), METO €KCIIEPTHOTO OL[IHIOBAaHHS 03HAK KOXKHOTO 3 KaHIUAATIB HA 3aMiIICHHS
mocaJl BUKJIaja4da abo JJIsl HaBYaHHS B acIipaHTYypi i3 3aCTOCYBaHHSAM BHOpAaHUX IIKaJl, METOX
00pOoOKH JaHUX €KCHEPTHOTO OI[IHIOBAHHS y BHUIJISII TIEPCOHOTPAaM Ta MOAAHHS HOTO pe3yibTa-
TiB 0C00i, 1110 TPUIMAE PIlICHHS.

Tabnuys 1
Crnenudikaunis npouecy po3pooku iHgopmauniiiHoi TeXHOJIOTIT
HiATPUMKH NPUAHATTS KaJpPOBHX pillleHb

1. Bubip metony BupillIeHHS 3aBAaHHS BiZOOpY 00’ €KTiB MOPIBHAHHS.

BXxinHi naHi: MeTOu BUPIIIICHHS 3aBJaHb BUOODY.

BuxinHi naHi: eKCriepTHHI METO/T IPUITHCYBAHHS OaIiB.

Bubparu metos 1 HayKOBO-METOJUYHHUM MiAX1J A0 BUPIIICHHS 3aBJaHHS BiIOOPY 00’ €KTIB
TIOPIBHSTHHSI.

2. Bubip mkayi eKCrepTHOTO OIIHFOBAHHS.

BxiaHi gaHi: mKanm, 3acTOCOBYBaHiI IPY BUPIIICHI 3aBIaHb €KCIIEPTHOTO OI[IHIOBAHHS.

Buxinni nani: mkanu, IpUHSITHI U1 BUPIIICHHS 3aBJAaHb BUOOPY €KCIIEPTHUM METOIOM.

BubOpatin mikamu ans 3acTOCYBaHHS TPH  BUPIIMICHHI 3aBAaHHSA BigOOpy 00’ €KTiB
MOPIBHSHHS 32 BU3HAYCHUMHU TPABHIIAMH.

7. OLiHIOBaHHS XapaKTePUCTHK 1H(OPMALIHHOT TEXHONOTil MIATPUMKU MPUHHATTS
KaJpOBHX DillICHb.

Bxingni gaHi: pe3ynpTaTi 0OpoOKHU BX1IHUX JIaHUX 32 BU3HAUYECHUH NEpiof yacy.

BuxinHi n1aHi: TOKa3HUKH SKOCTI BUPIIIEHHS 3aBJaHb BiAOOpY KaHIUAATIB Y MOPIBHSAHHI 3
IHIIMMH METO/IaMU NTOOYI0BU PEUTUHTOBHUX CIHCKIB.

Po3paxyBaTu npuBeacHy MOXHOKY MPOTIOHOBAHOTO METOY BiI0OOpPY KaHIUIATIB, OI[IHUTH
HOro po3pi3HIOBANIbHY 3/1aTHICTH Ta PU3UK MPUIHSATTS HEBIPHOTO PIIICHHSL.

O1iHeHI MOKa3HUKHU SKOCT1 BUPILIEHHS 3aB/aHb BIIOOPY KaHAMJATIB — MIPUBEIEHA TOXUO-
Ka IPONOHOBAHOTO METOJy BII0OPY KaHIWAATIB, HOro pPO3pI3HIOBAIbHY 3/aTHICTh Ta PUBHK
HNPUAHATTS HEBIPHOTO PIlIEHHS.

VY nopiBHSIHHI 3 IHIIUMH METO/IaMU TOOY/I0BU PEUTUHIOBUX CIUCKIB 3alIPOIIOHOBAHUN Me-
TOJl 3abe3nedye, HANpHUKIaJ, 3MEHIICHHS

3akoHONaB4a Thxepena HbopMari PUBHKY TIPUUHATTS HEBIPHOTO pIIIEHHS
Ta HDpMﬂTIfIBI-IIﬂ [po IIpeIMeTHY Talvsk . . . .

HOKYMEHTALIiA S mpu BigOOpi OUNBII HDXK y JABa pa3u MpH
D s KpaluX MOKa3HAKaX PO3PISHIOBAHHA Ta
mpo OpeIMeTHY Falysk IIPUBEICHO1 IMOXUOKH.

L] [TpakTH4HOIO peastizaliiero
3 . Pozpobumi . . .
aMOEHHE HOPMALTIHY TeXHONOTE po3pobnenoi IT € cucrema mMiATPUMKH
A TPHMEN IPHIHATIE npuiHATTA Kagpoux pimens (CIITIKP),
Juanmz po KATPOBMX PilleHE ..
MpeIMeTHY Taryib koHTekcTHa DFD sixoi HaBeneHo Ha puc. 2.
Pospobrm. L 3HaHHA mpo e Jiarpama neraiizoBaHa 3a METOJIUKOIO IO
TIpEIMETHY Tamyss IPOMOIULIA JllarpaM HIKYUX PIBHIB, 1O JIO3BOJHUJIO
Hani _ 3| | Pasa Aammx : pO3pOoOUTH  BIANOBIAHUN  MPOrpaMHHNA
MNPENTMETHOL T3l MPENMETHOL TaAmy31 .
, BUDIO.
. . | Jani
Kopucryeaui e -
00 eKTIB MNOPIEHAHHA
D2 baza mammmx
~|obekTiE NOPEHIHHA

Puc. 1. KonTekcTHa aiarpama moToKiB TaHUX
mpolecy po3pooku iHpopMaIiitHoi TeXHOIOT1T
IMIATPUMKA IPUAHATTS KaJIPOBUX DIIlIEHb
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3acTocyBaHHS CHCTEMH MIATPUMKH MPHUHATTS KaJIpOBUX DIMICHb I 3aKIAIiB BHIIOL
OCBITH Tepen0davyae BUKOHAHHS HU3KH B3a€MOIIOB’SI3aHUX MPOIIEAYP, BAKOHYBAHUX Y JOBIIbHIN
nmocimiioBHOCTI. B mporeci Bigdopy 3aisiHI HaBYAJIbHO-METOJAMYHMMA BIJUTII, BT KaapiB,
3aBiJlyBay acIipaHTypH, 3aBiyBaui Kadeap Ta MpoBiIHI BUKIIa1aui, eKCIIEPTH.

3aBaaHHs B110OPY KaJIpiB BUPIMIYIOTh Y TaKil MOCIIIOBHOCTI.

Jxepena mdopuarii
mono oDEKTIE MOPEHAHHA

) , llepconorpammt | Jami
Kopucryeaui | O0’EKTIE TOPIEHAHHA

™ Ilponozui mogo
00°eKTIE MopiEHAHHA

. Cucrema
[T TPHMEN TIPHITHATTA
EATpOBHY pileHb

/

Mar . 3 Ocoba, mo npuiimas
OD'EKTIE MTODIEHAHHI HAHHA TIpO pilleHH
MpeaMeTHY Talyib
D2 baza manux -
<| ob’exTiE MOpIEHAHHA AnMiHicTpaTop
Hani T Kareropil, npodeciorpamm
00°eKTIE MOPIEHAHHA , OD’eXTIE MOPEHAHHA

Basa sqaue
MpenMeTHOI Tamy3t

D1

Puc. 2. KonTekcTHa giarpama nmoTokiB JaHUX 1H(POPMAIIHOT TEXHOIOT1] MATPUMKH TIPHii-
HATTS KaApOBUX pimeHb 11 3BO

1. Bignin kaapiB Ta HaBYAIBHO-METOAWYHHUNA BIIUIUT 3a0€3MEUyI0Th MPOLeypy 30MpaHHs,
BBEJICHHA Ta HAKONMYEHHS MJAaHUX KaHAWJATIB. YIOBHOBA)XEHMH CHELIaJICT HaBYaJIbHO-
METOAMYHOTO BIJUIUTY i3 3aBilyBaueM acIipaHTypd BHUKOHYIOTh CTATUCTUYHY OOpOOKY JaHUX
KaHJIMJATIB JUIsl HABYaHHS B aclipaHTYpi, a B KyIIl 3 eKCIepTaMH — MONEPETHI0 00pOOKY JaHUX
KaHJAWJATIB JJI1 HABYAHHS B acCIipaHTypi Ta 3aMilIeHHs Tocaj BUKIaaadiB. BiamoBiaHl ciucku
KaHIMJATIB TOTYIOTh Kadeapu 1 3aBiyBad acHipaHTypH Ha OCHOBI1 aHadi3y JaHUX IIOJIO0
KaH/U/IaTiB.

2. Pe3ynbraTH OLIIHIOBAaHHS O3HAK KaHJUAATIB 32 IHTEJIEKTYaJbHOIO CKJIAJ0BOIO, CKIIa/I10-
BUMH 3arajJjbHMX SIKOCTEH OCOOHMCTOCTI Ta BOJBOBHX pHUC XapakTepy (MepcoHOrpaMu)
KOpHCTyBadi BBOAATH y 6a3y nanux CIIIIKP.

3. Cucrema ¢QopMmye pEHTHHIOBHH CHUCOK UUISXOM TMOPIBHSAHHS II€PCOHOTpaM 3
npodeciorpamamu, siKi 30epiratoTbcsi y 6a3i 3HaHb 1 MOXKYTh OYTH KOPUTOBaHI aJIMiHICTPAaTOPOM
CHCTEMH,

4. PezynpTatl 00pOOKH 110/1aI0TH 0C001, 1110 TpUMAaE PillICHHS.

Takum uMHOM, HAYKOBUH pe3yibTaT po3poOsieHHs 1HGOpMaLIHHOT TEXHOJIOTT MIATPUMKHI
NPUAHATTS KaJpOBUX PIllIeHb SK KOMIUIEKC MOJIeNIeH 1 METO/IiB peasli3oBaHO y BUIJIA/I IPOrpam-
HOTO BUPOOY, 1110 MPOMILIOB anpo0allio Npy BUPIIEHH] TUTaHb KOMIUIEKTYBaHHS KaJpaMu BU-
POOHUYMX Ta IHIIUX IMiIPO3/LTiB.

20.ITOCTPOEHME KJIACTEPA HA MACCHUBE OJJHOITJIATHBIX KOMITbIOTEPOB

Maxkcumos E.C., 'ocynapcTBEeHHBIN YHUBEPCUTET TEIEKOMMYHHUKalui, Kues

Krnactep Ha mMaccuBe OIHOIUIATHBIX KOMITBIOTEPOB TpeOyeTcs s CO3JaHHs JOCTaTOYHO
BBITOJTHOW BBIYUCIUTEIHHON CUCTEMBI 17151 00pabOTKH CTaTUCTUYECKUX JaHHBIX.

Camo co3aHue Kilactepa IeIUThCs Ha TPU dTamna:

1. Pacuer HEOOXOIUMBIX MOIITHOCTEH [ BEIYUCIICHUH.
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2. [TpoexTHpoBaHuE Ki1acTepa U €ro HHPPaCTPYKTYPHI.

3. Br16op 10 nox nannyto 3aaaqy.

PacyeTsl MOIITHOCTH HYKHBI [T MUHAMH3AIIMH PACXOA0B MOCTAPEHUS HHPPACTPYKTYPHI,
a TaKKe OIICHUBAHKE 3aTpaT Ha MOAJIEpKaHNue CUCTEMbI B pad0UYeM U MMaCCUBHOM COCTOSIHHH.

Ha ocHoBaHMu pacueToB MOKHO NOJ00paTh HEOOX0AUMYIO anmnapatHyo miatdopmy(All)
Y METOJ] KOMMYHUKALIUU BHYTPU CUCTEMBI.

[Tocne srama npoektupoBanus All dactu kimacrepa Hy)XHO BeIOpaTh ympapisitoiiee 110
oJi yCTaHOBJeHHYIO 3anavdy. Yame Bcero ato OC cemeiicTBa Linux u3-3a MpeHOCHMOCTH JaH-
Horo [1O u GonbiIoi makeTHOW 0a3bl MO pa3HbIe MOTPEOHOCTH.

21. JOCJIIJPKEHHS METOJOJIOTTA TA MICLISI TECTYBAHHS V ITPOLIECI PO3-
POBKU [TPOI'PAMHOI'O 3ABE3IIEYEHHA

Kamrok A. O.,/lepxaBHuii yHIBepCUTET TeleKOMyHiKaii, Kuis.

IIponiec po3poOku mporpaMHOro 3abe3neueHHsl Mae JOCUTh CKIAAHY opraHizauito. B cy-
YaCHOMY CBITI BUIUISIOTH JIEKiIbKa OCHOBHUX MOJEJNICH KUTTEBOTO LMKy PO3POOKU IpOrpam-
HoOro 3abe3neyeHHs, a came: KackagHa Mojenb — HaCTYIHHMM eTan po3poOKH He MOYMHAEThCA
MOKHM HE 3aKiHYEeHO monepenHii; V - MoJenb — JaHa MOJENb I'PYHTYETbCS Ha po3poOlli THIIIB i
IIPOTOTHUITY BaHHI NPOAYKTY; ['Hyuka po3poOka mporpamMHoro 3abe3rneueHHst — 0a3yeTbecs Ha iTe-
paTtuBHINA po3poO1i, B SKii BUMOTH Ta PO3B’SI3KM €BOJIOIIOHYIOTH Yepe3 CIBIpAI0 M Oara-
TO(QYHKI[IOHATbHUMHU KOMaHIaMU 3JJaTHUMH JI0 CaMOOpTaHi3arlii.

B ycix mux Momensx MpHUCYTHIM MpoIec TECTYBAaHHS, aje¢ BiH PO3MOYMHAETHCS HA PI3HUX
eramnax.

VY kackagHiil BiH 3aliMae 3aBepIIANIbHY JIAHKY, 10 BUKIIMKAE MEBHI MPOOJIEMH, aJKe Tec-
TYBaHHS PO3IIOYMHAETHCS KOJU CHCTEMa BXe MOOYyJOBaHA 1 BUMPABICHHSA NOMWIOK Ha LIbOMY
eTari Hece 3a co00r0 BenuKi (iHaHCOBi BTpaTu. V - MOJIEINb SBIISIE COOOI0 TIOKpAIIeHY KaCKaIHy
MO/I€J1b, KOHTPOJIb IIOTOYHOT'O CTaHYy TYT BiI0YBA€ThCS HA KOXKHOMY €Tari. 3 ypaxyBaHHsM, IO
THY4YKa MOJIeNb 0a3yeThCsl HA ITEPaTUBHOMY MiAX0Ji po3poOKH (cucTeMa po3poOisieThest UKITi-
4Ho, | iTeparris 3aiiMae 2-4 THXHI), 1€ HAaU3pYy4HillIa MOJETb AJIs TOTO, 00 BUMTYCKATH MPOJYKT
MaKCHMaJIbHO SKICHUH Ta SKHAWIIBUJIIIIE, a I1¢ HAUTOJIOBHIIIA METa TECTYBAHHS.

22. MOJIEJTIOBAHHSI CUCTEMM IIJTPUMKU IPUMHATTS PILLEHD JIJIS BU-
BOPY TEXHIKU ITPU TTOKVIILII

Hecrepenko T.B., k.e.H., mom.. Cmoktiii K.B., JloHeubpKkuii HaIlOHAIBHUI YHIBEPCHUTET
imeni Bacuns Ctyca, Binnuns

[IpoananizoBaHO roTOBI pILIEHHS AJIs MOKYNKHU TeleOHIB Ta BUSABIEHO, 10 HAa caiiTax 1H-
TepHET-Mara3uHiB Bujaya pe3yibTaTiB MICs 3aCTOCYBaHHSA (UIBTPIB MOUIYKY HE IPYHTYETbCS
Ha 0COOMCTHX TepeBarax MOKYIISA, TOMy HE MOBHOIO MIpPOK MOeE 3aJ0BOJIbBHUTH NOTPEOU KO-
puctyBaya. TakuM 4YMHOM, HEMOXIIUBO MOOYIyBaTH PEUTHUHI TOBapiB BHXOJMYM 3 MOOAXKaHb
kopuctyBayda. [loctae 3amaya 6ararokpurepiaabHOTO BHOOPY. JlJisi BUPIMICHHS TaKuX MpoOsieM
Mo>ke OyTH BUKOPUCTaHA cHUcTeMa MiATPUMKHU NpUiHATTA pimens (CIIIIP).

311iCHEHO MOJENIIOBaHHS CUCTEMHU HIATPUMKH MPUHHATTS pillleHb JUIsl BUOOPY TEXHIKH
IIPU TOKYIII, B OCHOBI SIKO1 JI&KUTh MaTeMaTUYHa MOJENIb PO3PaxyHKy peHTHHry o6’ekra. Ce-
pen 3aralbHOBXKMBAaHUX METOJIIB BHPIIIEHHS 3ajadi OararoKpUTepialbHOrO BUOOpY, a came:
npuniuny Ilapero, MeToqy TOJIOBHOTO KPUTEPiI0, METOAY JIiHINHHOI 3rOpPTKH, METOAY aHali3y
iepapxiii — OyB 0OpaHuii Ta peani3oBaHUI METO/I JTiHIHHOT 3TOPTKH.

Po3pobnena cuctrema go3Boisie  oOpatu  TeneoH, TIPYHTYIOUUCh Ha  OUIbII
cy0’€eKTHOOPIEHTOBAHOMY YpaxyBaHHI MO0akaHb KOPUCTyBaya.

23.YAOCKOHAJIEHHA CHUCTEM VIIPABJIIHHA ITAPAMETPAMU CTPYKTYP
KOPITOPATHUBHUNX MEPEX
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[Timko O.B., lep>xaBHuil yHiBepcUTeT TeneKoMyHikaii, Kuis.

Ha cporonHimiHii 1eHh OJHUM 3 BOKIMBUX ACMEKTIB JJIsI CTBOPEHHS Ta MIATPUMKH KOPIO-
paTUBHOI MepeXi B MpaLe3JaTHOMY CTaHi € IMPaBWIbHE YIPABIIIHHS MapaMeTpamMHu i CTPYKTYpH.
[TporHo3yBaHHS MOBEIIHKM LUX HapaMeTpiB HaJa€ 3MOTY CHCTEMHOMY aJMiHICTpaTopy 3MeH-
IIMTU KUTBKICTh Hemepen0aueHuX CUTYallid 10 MiHIMyMy Ta CBOEYACHO iX BHUIPABUTH y pasi ix
BUHHUKHEHHS.

CTpyKTypa KOPIOPATHUBHOI MEpPEeXi € OJHUM 3 OCHOBHUX (DaKTOPiB, SIKI BIUTMBAIOTH Ha
SKICTb OOMIHY JaHUMHU MK 1H(OpPMAIIHHUMH By3JIaMHU KOPIIOPATUBHOI MEpEXi NPH BUKOHAHHI
3aja4, [0 BUKOPUCTOBYIOTh a00 MEPEAaroTh PECypCcH Ha iHIII BY3JIM Mepexi. SIKicTh QyHKIIiO-
HYBaHHS MEPEXKi MOYKHA OIMCATH TaKMMHU XapaKTEPHUCTUKAMH, K MPOTYKTUBHICTh, HaIIHICTB,
0e3meka, MacTabOBaHICTh, KEPOBAHICTh, IPO30PICTh T4 CYMICHICTb.

OCHOBHMMH 3a/1a4aMH CUCTEM YIPABIIHHS € MOKJIMBICTh KEPYBAaHHS MEPEXKEIO 1 OCTIi-
HOT MIATPUMKH CUCTEMH B Tpare3aTHOMY CTaHi 3 Oy1b-sKO1 i TOUKH.

24. YAIOCKOHAJIEHHS CUCTEM VYIIPABJIIHHA TMTAPAMETPAMU CTPYKTVYP
KOPITIOPATUBHUX MEPEX

[Timko O.B., lep>xaBHuii yHiBepcUTET TeneKOMyHiKkalii, Kuis.

AIMIHICTpYBaHHSl Ta YNPaBIiHHSI MEPEKEI0 MICTUTh B €00l M'ITh OCHOBHHMX (DYHKIIIi:
VIpaBIiHHSA TOMHJIKAMH, KOH(QITypalieto, MPOAYKTUBHICTIO, OE3MEKOI0 Ta OO0JIIK MEpPEeKEeBHX
pecypcis.

BinbuiicTe Cy4acHUX KOPHOPATHBHUX KOMITIOTEPHUX MEpEK MoOyJ0BaHI Ha OCHOBI ie€pap-
xiuHoi mozeni. Lle#t BiOip, Hacammnepe, OOTPYHTOBAHUI TUM, IO i€papXiyHa MOJIENb Aa€ 3MOTY
e(peKTHBHO 00CITyrOBYBAaTH MEPEXKY Ha BCIX PIBHAX Ta HAJga€ HaAIWHY iHpopMaliifHy Oe3neKy.

["0JIOBHOIO METO SIKICHOTO YIPABIIHHS IMapamMeTpaMu CTPYKTYPHU MEPEXki € CTBOPEHHS
HAJIIHOTO Ta BUCOKOIIPOYKTHBHOTO JTOCTYIY JIO CIIJIBHUX PECYPCIB.

Jna 11 peanizamii Haiikpaie migxoauTh ctek TexHosorii TCP/IP 3a paxyHok HaaiifHOro Ta

e(EeKTHBHOTO YIPABIIHHI MEPEKEBUM 00IaTHAHHAM BiJ] Pi3HUX BUPOOHHUKIB.

25. [TIPOBJIEMU ABTOMATU3ALIIl TECTYBAHHS ¥V IIPOLIECI PO3POBKU ITPO-
I'PAMHOI'O 3ABE3IIEYEHHA

Kamiok A. O., [lep>)xaBHuii yHiBepcUTET TeIeKOMyHiKallii, Kuis.

ABTOMaTH30BaHE TECTyBaHHsS — YaCTHHA IPOLECY TECTYBAaHHS, SIKa BUKOPUCTOBYE MpO-
rpaMH1 3aCO0M U1l BUKOHAHHS TECTIB 1 IEPEBIPKU OTPUMAHUX PE3yibTaTiB, 110 JOIIOMArae CKo-
POTHUTH Yac TECTYBAaHHS 1 CIIPOCTUTH HOTro mpolec. Aie He BCe TaK MPOCTO, K 3AA€ThCs Ha Mep-
UM TOTJIAN.

Hanwucanns tecTiB — 11e po3poOka, BoHa oTpedye pecypciB Ta kamidikarii. [yxe pinko
KOJIM HOBI CHEIiaJIiCTI 3 TECTYBaHHS 3HAIOTh SIK MMCATH aBTOMAaTU4YHI TECTH, Ha 1€ MOXKYTb HITH
MicCs1li, @ IHKOJIU 1 POKH.

[Toranuii iHCTpyMEHTapii — *OJHA 13 Cy4acHUX IUIaT(GOpPM MpOrpamMyBaHHS HE MPOEKTY-
Bajiacs 3 METOI0 3a0€3MeYUTH MOXIINBICTh MAKCUMAJIbHO MPOCTO 1 IMOBHOLIHHO PO3pPOOIIATH Tec-
TH.

bnokytoTh 3MiHH — 3a CBOEIO MPHUPOJIO0, TECTH MOKJIMKAHI NEpeBipATH 110 HIYOr0 HE 3Mi-
HUJIOCS. SIKIIO MIOCh MOYasio MpaIfoBaTH HE Tak — I moMuika (6ar). Asie xonu Oi3Hec-Jorika
3MIHIOEThCSI, HaBITh SIKIIO 3MiHA KOPEKTHO 1 MOBHICTIO BiJIMOB1/1a€ HOBUM BUMOTaM — TECTH PO
1Ie HIYOr0 He 3HaIoTh. lle mpu3BOAUTH A0 HEOOXIAHOCTI BUIIPABISATH JECSTKH, SIKIIO HE COTHI
TECTIB.

Ha nanwuii MOMEHT aToMaTu3aIlito TECTYBaHHs Hal4acTilIe 3aCTOCOBYIOTh JJIsl peTrpeciiiHO-
IO TECTYBaHHS - MPOLECY MEPeBIPKH, 110 MICJisi BHECEHHS MEBHUX 3MiH Yy Mporpamy (I0AaHHS
HOBUX (YHKIIHN TOIIO), GyHKIIOHAT SIKUM OylI0 po3pobiieHo paHillle Bce IIe Mpaiftoe. 3BICHO X
aBTOMaTH3allisl Mae i cBOI mepeBaru, a came: JlemeBU3Ha; HEBTOMHICTh; HIBHJKICTh. Takox 3
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KO>KHUM POKOM TOKpAILy€eThCs 1 IHCTpyMEHTapil, 3 ABIs€TbCsl Bce OibIe GppeiiMopKiB Ta 610-
JioTex A wiaTdopM mporpaMyBaHHS, IO B CBOIO Yepry 3HAYHO CIIPOIIY€E HANMCAHHS aBTOMa-
THU30BAHUX TECTIB.

26. IIPOBJIEMA TH®OPMATU3ALIII B YMOBAX PEOGOPMYBAHHS EKOHOMI-
K

IBanuenxo B.I., l'ammepmminT /1.B., Jlep>kaBHuil yHiBepcUTeT TenekoMyHikanii, Kuis

[Hdopmartiitna peBorOIis, sIKa po3Movyaiacs B MHHYJIOMY CTOJITTI 3 JOCIHIKEHHS 1H(O-
pmanii s 6i3HeCy, MOCTYIOBO MOYMHAE CTOCYBATUCS YCIX CYCHUIBHHMX 1HCTUTYTIB. JlokopiHHI
3MiHU BiOYBalOThHCS HE TUIBKKM B TEXHOJIOTISIX, TEXHIIll, IIBUAKOCTI 1 IMaM’ATi KOMIT FOTEPHOTO
3a0be3neueH s, ajie TOJIOBHE — B HAYKOBUX KOHIIENLisAX. B HaiOmmkuoMy mMailOyTHbOMY came
KOMIT FOTEpH TTOBHHHI MPUHIUIIOBO 3MIHUTH JIsUIbHICTh TONM-MEHEKEPIB, a IIe, MEepIl 3a BCe,
nepedyaoBa IiIOBOI MOMITUKH, CTPATETIN 1 KIIFOUOBHX YIPaBIIHCHKUX pimieHb. Ha xaib, choro-
JTH1 KEPIBHUKHM PI3HUX OpraHizallii e Majo BUKOPHUCTOBYIOTh HOBI iH(OpMaIliliHi TEXHOJIOTI,
TaK sIK BOHU HE 3a0e3MeuyroTh iX iHpopMaliero, sika HeoOXiqHa I 3AiCHEeHHS 1X MOBCSKICH-
HUX 3a]1a4, 1110 IPOMOHY€E IM PUHOK, a caMe: JJIsl CTBOPEHHS CIOXKMBUOI LIHHOCTI (MaTepiaJbHUX
Omar), Ui 3aJJ0BOJICHHS MOTPEO 1 3aIUTIB HIJIbOBUX CIOKUBAUIB (KITI€HTIB).

Bucokuii quHami3M eKOHOMIYHHUX MPOIIECIB 1 TEMITH PO3BUTKY KOHKYPEHTHUX PUHKIB BU-
3HA4Yal0Th YMOBH YCIIIIHOCTI Oy/Ib-sIKUX OpTraHi3aliii: yepe3 HasBHICTh peIeBaHTHOI iHpopMarii
MIPY BUKOPUCTAHHI MMEPCOHAJIBHUX KOMII IOTEPIB B MpOLIeCi MATOTOBKH, YXBaJleHHS 1 peamizarii
pimens. Bee 6inbie dipm B mponeci BICHUK XATY Ne 3 (33) Exkonomiuni Hayku 352 rocrmo-
JapIOBaHHs MOYMHAIOTH CIIMPATUCS HA CydacHI iH(GOpMalliliHiI TEXHOJOTII 1 po3BUHYTI iHpOpMa-
[IHHO-KEPYIOYi CUCTEMH, a JEsKi BXKE MPOCTO HE YSABISAIOTH K 0€3 HUX MOXIIUBO O0OXOAUTHUCS B
KOHKYPEHTHOMY cepeloBullll. SIKIIo opraHizaiis sk 00 €KT yHpaBIiHHS MPEACTaBIsie COOOI0
BIJIKpUTY COIIaTbHO-€KOHOMIUHY CHCTEMY, TO 1€ O3HAYAE: MUJILOBY OPIEHTAIIII0 HA TOTPEOH pH-
HKIB (CTBOPEHHSI KOHKYPEHTOCIIPOMOKHHX TOBapiB a00 MOCTYT), YCBITOMIICHHS KIIFOUOBUX (aK-
TOpiB 3a0e3MeveHHs Micii i JOCATHEHHS OpraHi3aliiHuX HijeH, pyHKI[ioOHaIbHA CUCTEMA YIIpaB-
JIHHS, HOPMAaTHBHO-3aKOHO/1aBY€e 3a0€3eUCHHS.

be3 minicHoro ysBnenHs (iHpOpMyBaHHS) MPO HABEACHI aCMEKTH KUTTEMISUIBHOCTI (ip-
MU Ba)KKO PO3PAaxOBYBAaTH HAa BHCOKY SAKICTh YNPABIIHCHKUX pimieHb. Tomy iH(oOpMaTu3aiis
YIpaBIiHHSA — HEOOX1JHA YMOBA HE TUIbKM BHKHMBAHHS MiANPUEMCTB B MEpPEX1IHIA €KOHOMIL, a
i HampsIMOK MOCTYIOBOI'O MEPEXOAy B HOBY Horo skicth. IHopmariiine 3a0e3nedeHHs ynpas-
JIHHS [pe/CcTaBisie o000 AUHAMIYHY CUCTEMY 3HaHb (JaHUX) PO MPUPOAY 1 PO3BUTOK OpraHi-
3aii K COIlaIbHO-€KOHOMIYHOI CUCTEMH (BHYTpIIIHE cepeloBHILe: (PiHAHCH, TEXHOJIOTI0, Mep-
COHaJI TOWIO) 1 11 30BHIIIHE PUHKOBE OTOYEHHS (CIIOXKHUBaul, KOHKYPEHTH, OCTavyalIbHUKHU TOLIO),
10 ONMUCYETHCS a/IEKBATHOIO MOBOIO 3 CHEIHU(IUHUM JIEKCUKO-TpaMaTU4YHUM (OHJOM SK 3acid
CHIJIKYBAaHHSI MK JIFOJIBMH, JIFOJMHOIO 1 KOMIT IOTEPOM, a TaKOX B MAIIMHHINA 00poOIl TaHux
(aBTOMAaTHYHO) 3 METOIO peani3alii BiTHOCHH YNPAaBIIHHA 1 IX BAOCKOHAJECHHS 3 BUKOPUCTAHHS
BHCOKO PO3BUHYTOI IaM’SITi 1 CUCTEM LUPKYJALIT MOTOKIB 1H(GOpMaIlii s NPUHHATTS aJeKBaT-
HUX pillleHb. 3ayBaXXMMO, 110 “JaHi” clif BIAPI3HATH BiA “iHpopmauii”. dani — ue dakru, iaei,
CTAaTUCTUYHI CIIOCTEPEKEHHS TOIIO, K1 MPEACTaBICH] y (popMaTi3oBaHOMY BUTJISAL K “TIpeaMe-
TH Tpawi” JUis MEeHeIKepa, CBOro poJy BTopuHHa iHpopmais. [Ipobiema cyyacHoro ynpasiiH-
HS 3aKJIIOYA€ETHCS B TOMY, SIK B YMOBaX OOMEKEHOCTI pecypciB 4acy 1 KOUITIB ONpalbOBYyBaTH,
00pOOIATH 1 OTPUMYBATH NEBHUI CUHTE3 3 JAHUX Y BUIVISJII YIPABIIHCHKUX MPOAYKTIB — pere-
BaHTHOI (mepBUHHOI) 1H(opMmalii, sika Oyae 3abe3neyyBaT eQeKTUBHE BUPILIECHHS YIPaBIiHCh-
KHX 3aJ1a4 1 CIpUATHME IMiJBUILIEHHIO AKOCTI pimeHb. OTxe, iHPpOpMallis — 11e 3HaHHS, LIHHICTb
(SIKICTB) SKMX € BHUpPIIIAJBHUMHU LIOJ0 YCIHINTHOTO BHUPILIEHHS MOCTABJIEHOI 3ajadl B MEBHUX
ymoBax. [HpopMmariiiHuii moTeHIian mANpUEMCTBA CKIAIa€ThCs 13 PI3HOMAHITHHX 0a3 JaHUX,
MiJ SKUMH MU PO3yMIEMO 1€HTH(IKOBaHY CYKYIHICTb, sIka BiJloOpaxkae MmeBHY cdepy o0’ekTa
CIIOCTEPEIKEHHS, HAPUKIIAA: “TeXHOJoris”, “npeaMeTH mpaii’, “3acobu mpami”, “mepcoHan”,
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“¢pinancn” tomo. IHpopmaris kmacu]ikyeTbcs 3a PI3HUMHU O3HAKaMH, ajieé HAaHBaKIIMBIIIOIO
XapaKTEPUCTUKOIO € 11 sKicTh. [lix sikicTio 1HMOpMaIi ciig po3ymiTH piBeHB 1i IIHHOCTI JJIs
KOpHCTYBaya, a Mipa TaKkoi OL[IHKM MOe OYTH SIK aOCOJIIOTHOIO, TaK 1 BiIHOCHOIO.

PeneBanTHa iH(pOpMaIlis cTae HaCTUILKM BaKJIMBUM CTPATET1YHUM PECYpPCOM, IO BHIIIE
KEpIBHUITBO AEAKHX MiANPHEMCTB BIIPOBAKYE MOCaay aaMmiHicTparopa 3 iHdopmanii (iHpop-
MaliifHOTO MEHEeKEpa), SKUH BIATOBIAa€ BUKIIFOYHO 3a TMOIIYK, 30ip 1 00poOKy iH(popMaIiiHuX
pecypciB 1 3a0e3neuye NPOEeKTyBaHHS 1 yIpaBiiHHSA iH(opMaIiitHuMu cucreMamu. [Hdopmartiii-
Ha CHCTEMa CKJIQJIA€EThCA 3 IMJICKCTEMH BHYTPINIHBOI 1 30BHINIHBOI 1H(pOpMaIlii, 3 TOCTIKEHb 1
aHATITUKKA. B TUTIOBIH (ipMi 116 MOKE OXOIUTIOBATH ACTIEKTH: MApPKETHHTOBHH (PUHOK); BUPOO-
HUYUi (KpyrooOir (GoHIIB MO CTajisfAx 1 HOro eKOHOMIKa); TEXHOJOTIYHUH ( TIpoIeC CTBOPEHHS
KOHKYPEHTHOTO TOBapy, (hakTopH, peKMMH); 3amacu (EKOHOMiKa 3amaciB); (DyHKIIOHAIBHUN
(mpontec  ympaBniHHS, (YHKIIT 1 3amadi, OpradizaimiifHa CTPYKTypa YIpaBIiHHS), TEXHIKO-
€KOHOMIYHI MMOKa3HHUKH 1 KpUTEpil ONTHMAILHOTO YIpaBIiHHS; iH()OpMAIIiiiHI TPOIECH yIpaB-
JIHHSL.

27.AHAJII3 CEPEAOBUIL PO3POBKM BAT'ATOPIBHEBUX IIPOEKTIB JJIA
CTBOPEHHAA KPOCIIUIOT®OPMEHUX JIOOATKIB

Conon A.B., Imutpenko B.B, /lep:xaBHuii yHiBepcUTET TeleKoMyHikaii, Kuis

B momoBii HaroJomeHo Ha BRKJIUBICTH BIPHOTO BUOOPY CEPEIOBHUINA PO3POOKH MTPOrpam-
HOro 3a0e3ledeHHs i Yac CTBOPCHHS OJATKiB, OCKUIBKU I BIUIMBAE HA MPOAYKTHBHICTD,
e(eKTHUBHICTh, IIBUKICT PO3POOKH, a TAKOXK MIATPHUMAHHS IIPOTPAMHOTO MPOIAYKTY B MalOyT-
HBOMY.

HaBeneni pesynbraTe MOPIBHSJIBHOTO aHANi3y HPOTPAMHUX MPOAYKTIB KOHKYPYIOUHX
kommaniii JetBrains i Eclipse Foundation (sigmosiguo: IntelliJ IDEA Ta Eclipse). dosenena
3pyunicTh Bukopuctanus Intelli) IDEA, 3aBnsku MOXIMBOCTI MapajelbHOrO Ta OE3MEYHOTO
CTBOPEHHSI OKpeMHUX OJIOKIB IMPOEKTY Ta HaBEJCHI MepPeBark JaHOTO MPOrPaMHOTro 3a0e3MeYeHHS
IIPY HAJIATO/KEHHI TIPOAYKTY.

3a3HaueHo, 110 HeOOXiHICTh BCTAHOBJICHHS IUIAriHiB B cepenosuini Eclipse, ski MoxyTh
KOH(DIIKTYBaTH 3 1HIIMMH TJIariHaMH, Ta HIDKYA MIBUKICTh HATUCAHHS KOy CYTTEBO 3BYXKYIOTh
cdepu 3aCTOCYBaHHS TaHOTO TPOJIYKTY.

28.VJIOCKOHAJIEHHS AJITOPUTMY TOIIYKY HAMKOPOTIINX NIJIAXIB JIUIA
[MObYJ10BU MAPIHIPYTIB B IUHAMIYHUX MEPEXAX

Haymenko H.A., [lep>xaBHull yHiBepcUTeT TeleKoMyHikaii, Kuis.

B pamkax maTemaTuKu Mepeky MO)KHA NpEICTaBUTH 3a jomnomoroir rpada. I'pad
npeacTaBisie co00k0 rpymy abo Habip 00'eKTiB, SKI Ha3UBAIOThCS BEpIIMHAMM, B SIKUX JIESAKI 3
BEpILIMH MOB's13aH1 peOpamu. BuBueHHs noniOHUX rpadiB yacTo 3raayeThes sIK Teopis rpadis.

SIxmmo rpadu BUKOPUCTOBYIOTHCS JUIsl MOJIETIOBAaHHS peaslbHUX CUCTEM, TO pedpaM MpHUIlu-
cytoTbes Aesiki uncia. [Ipupona nux yucen moxe OyTu Haipi3HOMaHITHIIA. Hanpuknaz, skio
rpad € MOAEIUIIO 3aTi3HUYHOI MEepexi, TO YUCIIO, IPUMNHUCaHe Pedpy, MOXKe yKa3yBaTH JTOBKUHY
MEPETOHY MIXK JIBOMa CTaHLIIMHU a0 CepeHE YMCIIO MOi3/1B, K1 MPOXOAATh Yepe3 L0 AUIIHKY
IpoTsrom a06u 1 Tomy nozioxe. Li ynucna Ha3uBarOTh BaraMu pebdep, a rpad i3 3aJjaHUMU Bara-
MU BEPIIUH — 3BAKEHUM Tpadom.

AJTOpUTM HAaWKOPOTIIOTO HUIAXY — € METOJI, SIKUi 3Hale Halkpaluii abo HallMeHIIl BH-
TpaTHUM IIIAX BiJ JAHOTO BY3Ja 0 1HIIOTO By3Ja. /IBoma HaiO1LIbII NOMIMPEHUMHU aIrOpUTMa-
MU HaKOpOTIIOTO IIIAXY, sIKi 0OrOBOPIOIOTHCS CHOTOJIHI B Teopii rpadis, € anroputm bennma-
Ha-Dopaa Ta anroput™ enkcTpu.

Komn'torepHi Mepexi ruboKo MOKIaJaloThes Ha Teopito rpadiB Ta alropuTMH HaHKOpO-
tmoro nuisixy(Shortest Path Algorithms — SPA). Bes SPA, mepexeBuii Tpadik He MaTHMe Ha-
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npsMKy 1 He Oyze 3Hatu, Kyau Wtu. Tak camo ayxe BaxJIuBO, 1100 MepexeBuil Tpadik He 3a-
IIKJTIOBABCSL.

29 IOCHIIPKEHHA XMAPHUX CXOBUI] JAHUX TA BIOCKOHAJIEHHA
METOAY BUBOPY HIJIKO3Y 3A CKIIAAHICTIO 3AIIUTY

Huu M.M., [lep>)kaBHu# yHIBEpCUTET TelleKOMyHiKailii, Kuip

[IpoBeneHo aHami3 apXiTEKTYpH CHCTEM 30epiraHHs JaHUX, JOCTIKEHO OCHOBHI MiIXO0IU
JI0 XMapHUX CXOBUIII JaHUX, BUJIIIEHO 0COOIUBOCTI (POPMYBAHHS apXiTEKTYpH XMapHHUX CXOBHUII]
JaHUX 1 iX MpoOJIeMaTUKy Ta MPOBEIEHO aHalli3 TPAHCHOPTYBAHHS JaHUX B PO3MOAUICHUX CHC-
Temax. Y MpoIeci aHaji3y BHAUICHO MO3UTHBHI 1 HETAaTUBHI PUCH apXiTEKTypH 30epiraHHs Ja-
HUX. YJOCKOHAJEHO METOJ| BUOOPY IUII03Y 3a CKJIAIHICTIO 3aIHTy, IO J03BOJIIE OTPUMATH
HaWKOPOTIIMKA NUISIX BiJl KOPUCTYBayiB J0 JaHMX. HalKOpPOTIIMH NIIAX BH3HAYAETHCS JIUHA-
MIYHO, 3aJI€KHO BiJ MICISI PO3TallyBaHHS KOPUCTYyBada, OCOOJMBOCTEH HOro JaHWX, 3aBaHTa-
YKEHHS PI3HUX JTUITHOK MEPEKi.

BusiBneHo By3bKi MICI B OpraHizailii Ta TPaHCIIOPTYBaHHI JaHUX B XMapHHUX CXOBHILAX
JaHMX, Ha OCHOB1 YOro OOrpPYHTOBAHO MOCTAHOBKY 3aaul AJs gociimkeHHs. [IpoBeneno mnpak-
TUYHY peajlizallilo XMapHOTO CXOBHIIA Ta MPOLIECIB OOMiHY JaHUMH Yepe3 HbOTO.

30. MODEL OF QUANTUM ARTIFICIAL LIFE ON QUANTUM COMPUTER

Shahovyi O.V., State University of Telecommunications, Kyiv

Researchers have developed a quantum biomimetic protocol that reproduces the character-
istic process of Darwinian evolution adapted to the language of quantum algorithms and quan-
tum computing.

A scenario of artificial intelligence could see the emergence of circumstances in which
models of simple organisms could be capable of experiencing the various phases of life in a con-
trolled virtual environment. An artificial life protocol that encodes quantum behaviors belonging
to living systems, such as self-replication, mutation, interaction between individuals, birth and
death has been executed on an IBM ibmqgx4 cloud quantum computer. This is the first experi-
mental realization on a quantum computer of a quantum algorithm of artificial life following
Darwin's laws of evolution.

This experimental test represents the consolidation of the theoretical framework of quan-
tum artificial life in an evolutionary sense, but as the model is scaled up to more complex sys-
tems, it will be possible to implement more accurate quantum emulations with growing complex-
ity towards quantum supremacy.

31. PO3POBKA PEKOMEHJAIIMHOI CUCTEMU JIJIA HIJIBOPY CITIBPO3MOB-
HHKA B COLIIAJIbHIN MEPEXI

[lanosanoB C. M., k.e.H., nou. MiukiBcbkuit C.M., /loHenbKkuil HalliOHAILHUN YHIBEpCH-
tetT iMmeHi Bacuns Cryca, Binauis

[IpoananizoBaHO TOTOBI pillI€HHS 3 MiIOOPOM CIIBPO3MOBHHKA Ta BUSBJIECHO, IO OlTb-
LIICTh COLIIAJIbBHUX MEPEX PEeKOMEHAYIOTh KOPUCTYBau€eBl BXKe BIAOMUX HoMmy mrojael. Pexomen-
nauii CiBpO3MOBHMKIB HE I'PYHTYIOTHCSI Ha OCOOMCTHX BIOJO0AHHAX KOpPHCTyBaua, a JIMIIE Ha
TOMY, III0 BOHM MOXKYTh OyTH 3HaiioMi. [[Jis BUpINIEHHS TaKUX 3aJa4 BUKOPHUCTOBYIOTHCS PEKO-
MeH/aliiHi cucreMu. TakuM YMHOM, HEMOXKIIUBO IMOOYAyBaTH PEKOMEH/AIliI0 CIIIBPO3MOBHHKA,
SIKOTO KOPUCTYBAY IIIe HE 3HAE.

3niliCHeHO MOJIEIOBaHHS PEKOMEHIAIIMHOT CUCTEMH I MiA00pY CHiBPO3MOBHHKA B CO-
iaJTbHIM MepeXi B OCHOBI SIKOi JIGKUTh MAaTeMaTHYHAa MOJENb pexomeHmarii o0’ekTiB. Cepen
3arajlbHOBKMBAHMX METOJIB BHJaul peKOMEHJalliid, a came: KojutabopaTuBHa (igbTpalis Mo
eJeMEeHTaM 3 BUKOPUCTAaHHIM KoedimieHTy moaioHocTi JXKakkapa. Po3pobieno mporpamae 3a-
0e3reyeHHs aBTOMaTH30BaHOI CUCTEMU PEKOMEHIAIIi1 CIiBPO3MOBHHUKA B COLiaJIbHIN Mepexi.
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32, JOCJIJDKEHHS METOJIB OHTUMIBALIII TA PO3POBKA PEKOMEHJIALIIN
JUISI KOHTPOJIS TPA®IKIB KOPITIOPATUBHUX MEPEX

Axoenp A.K., JlepkaBHuUl YHIBEPCUTET TeIeKOMYHIKaIlii, Kuis.

KopriopaTuBHi Mepexi Ha3MBalOTh MepexaMu MacimTaly MiAIPUEMCTBA, IO BiAIOBITA€
JOCITIBHOMY IEpeKIialy TepMiHy «enterprise-wide networks», mo BUKOPHUCTOBYEThCS B aHIJIO-
MOBHI JTiTepaTypi AJs MO3HAYEHHS IIbOTO TUITY MEPEK.

Mepexi macmTa®y mianmpueMcTBa (KOPIOPATUBHI MEPeki) 00'€THYIOTh BEIUKY KUIBKICTh
KOMIT'IOTEPIB Ha BCIX TEPHUTOPIAX OKPEMOro MiImpueMCTBa. BOHM MOXYTh OyTH CKIJIQIHO
MOB's3aH1 1 TOKPUBATH MICTO, PEeTioH 200 HaBITh KOHTHHEHT. YHCII0 KOPUCTYBAYiB 1 KOMIT'TOTEPiB
MOJKE€ BUMIPIOBAaTHCA THCSAYaMHM, a YHCIO CEpBEPIB COTHSAMH, BIJICTaHI MK MEpEKaMU OKPEMHX
TEPUTOPI MOXKYTh BHUSBUTHCA TaKUMH, L0 CTa€ HEOOXIIHUM BUKOPUCTAHHS IJI00AIBHUX
3B'SI3KIB.

CydJacHi KOpIIOpaTHBHI Mepeki MOXKYTh OyTyBaTHUCS TaKOX 1 HA OCHOBI pajllOKaHAJIIB M 3
BUKOPUCTaHHSAM CYITyTHUKOBOTO 3B SI3KY.

KopriopatuBHi Mepexi CTBOPIOIOTBCS JJII BUKOHAHHS TEBHUX (YHKIIH, a camMe — B
iHTepecax 3abe3nedyeHHs1 epeKTHBHOI MisUTPHOCTI MiANPHEMCTBA, HAIPABICHOI B KOHKPETHY 00-
JacTh PO eCitHOT AISUTPHOCTI.

OcHOBHE TpHU3HAUEHHS KOPIOPATHBHOI MEPEXi — CIHUIbHE BUKOPUCTAHHS PECypcCiB 1
MOCTIMHUI 3B 130K Y peallbHOMY PEXHUMi yacy sIK B CeperHi O/IHi€l KOMIaHii, Tak 1 3a ii Mexa-
MHU.

KopropaTiBHa Mepexa XapakTepU3y€eThCs:

® MaCIITa0HICTIO — TUCSYlI KOPUCTYBAIILbKUX KOMII I0TEpiB, COTHI CEpBEpPIB, BEIUKI
00’ eMH aHUX, 10 30€piraloThCs Ta MePEAAFTHCS, MHOKHHA PI3HOMAHITHHUX JOJATKIB;

® BUCOKUM CTYIIEHEM T'€TepPOre€HHOCTI — THUIH KOMII I0TepiB, KOMYHIKAIIiHOTO 00-
JaTHAaHHSI, OTIEPALiHUX CHCTEM 1 TOJIATKIB Pi3Hi,

¢ 3a0e31neUYeHHAM HeoOXi1HOT iHhopMaIliiHOT Oe3IeKH;

33.AUTHENTICATION OF USERS OF THE COMPUTER NETWORK

Doctor of Technical Sciences, prof. Kozelkov S.V., State University of Telecommunica-
tions, Kiev

Doctor of Technical Sciences, prof. Kozelkova K.S., State University of Telecommunica-
tions, Kiev

In the context of information security, much attention is paid to the identification and au-
thentication of users of computer systems. The address space of any network that uses a single
information resource belongs to telecom operators who, as a rule, independently designate the
identification attributes necessary for effective control of network users. Legislative and norma-
tive-technical base currently does not allow to provide access to databases of providers, address
allocation algorithms, routers for reliable monitoring of network users. A method is proposed for
identifying a network object by a set of the most informative features of the information ex-
change system in which this object is located. The more identification parameters are taken into
account, the more accurate model of connections between the elements of the control system of
supervised users will be obtained. This method allows you to authenticate users of the network
for a certain number of characteristic features of the elements of the information exchange sys-
tem in which this object is located.

34.PO3POBKA TA TTPOEKTYBAHHS IHTEPAKTUBHOI'O IMHAMIYHOI'O BEB-
PECYPCY IHTEPHET MAT'A3NHY
1.T.H., npod. Kozenkosa K.C., JlepxaBHuil yHIBEpCcUTET TesleKOMYHiKalii, Kuis
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3 KOXXHHM JTHEM Bce OiNIbIIa KUIBKICTh JIIOJCH pOOUTH MOKYINKHU B IHTEpHETI. ToMy He
JMBHO, III0 €JIEKTPOHHA KOMEPIIiS CTajla JOCUTh aKTYaJIbHOIO 1 BCE OLIBIIE OXOUYHMX 3aMOBHTH
inTepHer marasuH. Ll[o6 opranizyBatu mpsimi mpojaki B iHTE€pHETi, MOTPiIOHO MPOAYyMAaTH BCi
HIOAHCH, 100 CTBOPUTH MaKCHMaJIbHO 3pYYHUN (QYHKITIOHAJ JUIS 3MIIHCHEHHS TIOKYIIOK.

Jli3aifH MOBUHEH M’ SIKO 1 HEHaB SI3JIMBO MPOOYIKyBaTH OakaHHA KynuTH. Lle MoxiuBo,
SKIT0 Oy/ie MPOCTHH 1 3pO3yMUIMIA MOITYK TOBapy, MOKJIMBICTh MIBUAKO O(DOPMUTH 3asIBKY 0€3
OyIb-SIKUX CKJIATHOIIIB, @ TAKOXK 3aMOBUTH 1 OIUIATUTH JOCTABKY 3a JOMOMOTOI0 €IEKTPOHHUX
CHCTEM ILIATEXIB.

Bce Ginbmie kommaHiid 1 IpUBAaTHUX MiANPHEMIIIB 3BEPTAIOTh CBOIO yBary Ha CTBOPEHHS
IHTEpHET Mara3uHy i BAKOPUCTAHHS HOTO B CBOIM MIsUIBHOCTI. | 1€ IIJTKOM 3pO3yMLJIO — IIPH BCIX
HOro JOCTOTHCTBAaX € MiHIMYM HEJIOJIKIB.

Ha BigMiHy BiJ KOPIIOPAaTUBHOTO CalTy a00 CalTy-BI3UTKHU, CTBOPEHUH 1HTEPHET-Mara3uH
HE TIIBKM HAJa€ MOXJIMBICThH IyOiikamii iH(opmalii mpo ToBapu abo MOCIYTH, ajle W Haaae
B1JIBiZlyBauy MOKJIMBICTh 1X 3aMOBHUTH B PEKHMI peaIbHOTO Yacy.

[Tpu poGori 3 [HTEepHET-Mara3uHOM BiAJIATEHICTh MOKYIIIS BiJ MPOAABLS MA€ IPYTOPsIHE
3HAYEHHS, TOMY 1110 1HGOpMAIlis Ipo MPOAYKTH / TIOCIYTH 3HAXOAATHCS HA 1HIIOMY KIHIII CBITY,
MOKe OyTH 3HaAlJCHA MPOTATOM | XBWIMHH 1 TIPEACTABICHA B MAKCUMAIILHO TIOBHOMY BHTJISII.
JlocTaBka TOBapiB 3aMOBJISIOTHCS Yepe3 [HTepHET-Mara3uH € OJHUM 3 He3alepeuHuX IepeBar
nepes 3BUYAHUMH TOPTOBUMH TOYKAMH — HE Ma€ 3HAYCHHS, SK JAJIEKO PO3TallOBYIOTHCS
CKJaAchki abo odicHI MpUMILIEHHS OPOAABI BiI Micus HpuUAOAHHS TOBapy, BiABiAyBad
IaTepHeT-MarasuHy miciis OQOPMIICHHS CBOTO 3aMOBJICHHS MOXE pO3paxOBYBaTH Ha HOTO
BUKOHAHHS MPOTITOM OJHOTO — JABOX JHIB. BikpuTTs [HTEpHET Mara3uHy Jjisi TOPTiBIIi, iCTOTHO
CHpPOIIYE 1 MPUCKOPIOE PO3BUTOK TOPTOBEIBHUX MEPEXK 3a PaXyHOK CKOPOUYSHHS BHTpAT
KoMmaHii. 30kpema, s MOYaTKy poOOTH HeMae HEOOXiIHOCTI OpeHAyBaTH MacluTaOH1
TOProBO-BUCTaBKOBI IUIONII I CAJOH YA Mara3uH, MICTUTH 3HAYHUK INTaT KEPYKYOro
MIEPCOHAY.

35.DEVELOPMENT OF RECOMMENDATIONS FOR IMPLEMENTATION OF AQM
QUEUING MANAGEMENT ALGORITHMS

Arabadzy A.T., Nyusha S., State University of Telecommunications, Kyiv

The work deals with the maintenance of traffic in modern computer networks. Also dis-
cussed are the issues related to the transfer of video information over wireless Wi-Fi network,
when implementing routing algorithms for the management of packet queues.

The results obtained suggest that the use of the Adaptive RED algorithm allows you to im-
prove the quality of video transmission, while reducing network delays.

36. YIOCKOHAJIEHHS AJITOPUTMY TIOIIYKY HAMKOPOTILINX IIJISXIB JIUII
I[MObYJ1I0BU MAPIIIPYTIB B JIUHAMIYHUX MEPEXAX

Haymenxo H.A., [lep>xaBHuii yHIBepcUTET TeIeKOMyHiKaiii, Kuis.

MapmipyTtu3aitis — 1e nepemimeHHs iHpopmarlii uepe3 MbKMepeKeBHUH 3B’ 30K 3 JpKepesa
y NyHKT npusHaueHHl. Jlo ¢yHKUi MapuipyTtusamii BIAHOCUTHCS BH3HAUYEHHS ONTHMAaJIbHHUX
HUIAX1B MapIIpyTH3auii i TpaHCHOPTYBaHH 1H(OopMaIlii.

Adroput™MH  MapuIpyTH3alii  3alOBHIOIOTh  TaONMIl  MapuIpyTusali  HEoOXiIHOMO
iHoOpMalli€ro, HAPUKIIAA JaHUMHU PO ONTUMAIbHUN MapIIPYT.

Po3pi3HAIOTH HACTYITHI TUITM MapUIpyTH3AL:

CTaTUYHA;

IUHAMIYHA.

[lpu craruyniii MapmpyTH3amii  agMiHICTpaTop BPYYHY 3alOBHIOE  TaOJIHINIO

Mapupyruzanii. OgHaK CTaTUYHI CHUCTEMHU MaplIpyTHU3allii HE MOXYTh pearyBaTu Ha 3MIHU Y
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Mepexi, Tak K MpU KOXKHINA 3MiHI aJMiHICTpaTOp MOBHHEH 3MIHIOBATH MapHIpyTHY iH(opMarllito
BPYUHY.

ANTOpUTMH, SKi BUKOPUCTOBYIOTH CTaTHYHI MapIIPYTH, IPOCTI y MPOEKTYBaHHI 1 MAlOTh
BHCOKY €(DEKTHUBHICTh Y MEpeKax 3 BITHOCHO Tepen0adyyBaHUM MEPEKEBUM TpadiKom

ANTOpUTMH TUHAMIYHOI MapHIpyTU3alii 3aiMaloTh MEepeBaKHY POJIb Cepesl aIrOpUTMIB
MapmipyTtu3saiii. [Ipu 3MiHI yMOB MepeKi BOHH aHAII3yIOTh OHOBJICHY 1H(OpMAIIif0 1 BAKOHYIOTh
00YHCIICHHSI HOBUX MapUIPYTiB Y MEPExKi.

OnTuManbHUN MaplIpyT MOXKHA 00paTH 3a pi3HUMM O3HaKaMu. B cydacHUX mpoTokoiax
MapuIpyTu3alii ONTUMaTbHUI MapIpyT — [1€ HAWKOPOTIIUH MapIIpyT.

37. YIOCKOHAJIEHHS AJITOPUTMY TIOLIYKY HAMKOPOTILINX IIJISXIB JIUII
[NIOBY 10BN MAPIIPYTIB B JIUHAMIUHNX MEPEXAX

Haymenko H.A., Jlep>xaBHuii yHIBEpCUTET TeleKoMyHikaniii, Kuis.

B pamkax MaremMaTHKH Mepexy MOXKHa MpeICTaBUTH 3a jgonomorow rpada. I'pad
mpecTaBisie co0or rpyny abo Habip 00'€KTIB, sKi HA3MBAIOTHCS BEPIIMHAMH, B SKUX JCSKI 3
BEpIIUH NOB's13aH1 peOpamu. BuBueHHs moaiOHuX rpadiB 4acTo 3rayeThes K Teopis rpadis.

Sxmio rpadu BUKOPUCTOBYIOTHCS TSI MOJICITIOBAHHS pEAIbHUX CHCTEM, TO pedpaM mpH-
MUCYIOThCS AesiKi uncia. [Ipupona nux yucen moxe OyTu HaiipisHOMaHiTHIA. Hanpuknan, sk-
mo rpad € MOAEIUTIO 3aJi3HUYHOT MEpEeXki, TO YUCIIO, IPUIMTHCaHe pedpy, MOXKE YKa3yBaTH IOB-
KUHY TEpPEroHy MiX JBOMa CTaHIISIMU a00 CepeqHE YHCIO MOi3MdiB, SKI MPOXOIATh Yepe3 0
TUISTHKY TIPOTATOM 1001 1 ToMy moai6He. 1li uncna Ha3uBaoTh Baramu pedep, a rpad i3 3aganu-
MU BaraMH BEpIIHH — 3BAKEHUM IrpadoM.

AJNTOPUTM HAMKOPOTIIOTO NUISAXY — II€ METOJ, KWW 3Haije HalWKpaumi abo HaltMeHI
BUTPATHHI IIJISX BiJ] JAHOTO BY3JIa JI0 1HIIOTO By3ia. JJBoMa HalOIbII MOMIMPEHUMH aITrOpUT-
MaMHU HaWKOPOTIIIOTO MUISIXY, SKi 0OTOBOPIOIOTHCS CHOTOMHI B Teopii rpadis, € anroputm bemi-
mana-dDopja Ta anroput™ JlenkcTpu.

Komm'torepri Mepesxi rmOOKO MOKIAIal0ThCS Ha TEopito rpadiB Ta alropuTMH HaHKO-
potmoro nusaxy(Shortest Path Algorithms — SPA). Bes SPA, mepexeBuit Tpadik He MaTHMe
HanpsAMKY 1 He Oyzae 3HaTH, Kyau WTu. Tak camo qyXe BaXIHBO, II00 MepekeBHH Tpadik He
3aIMKIIIOBaBCS.

38.PO3POBKA AITAPATHO-TTPOIPAMHOI MOJIEJI BIPTYAJIBALIII MEPEXE-
BUX ®VHKII1 NFV HA OCHOBI VRAN

Bbypmniii E.C., [lep>xaBHuil yHiBEepcUTET TelleKOMyHikalii, Kuis.

TexHounorist BipTyanizaiii Mepexi 3a0e3nedye MOKIUBICTh BIpTyali3alii Ha MPUHIIUIIOBO
HOBOMY piBHI - piBHI MepeXHOro cermenta. Ha BigMiHYy BiJ] 3BUYHOI cepBepHOi BipTyasizawii
JI03BOJIUTh BaM BIpTyalli30BaHHUX |P-migmepexi 1 MOBHICTIO MPUXOBATHU BiJ BIPTyaJIbHUX Ma-
mmH (BM) 1 nonatkiB Beepenuni BM peanbHy IP-anpecariito, BUKOpHUCTOBYBaHY Yy Ballii
iHppacTpykTypi. [Ipn npomy BM 1 panime MoXyTb B3a€EMOIISITH MK CO0OI0, 3 1HIIMMH
(b13MYHMMHU XOCTaMU, 3 XOCTaMH B 1HIIKX M1 IMEpexKax.

Bipryanizanis MmepexxkeBUX (YHKIIM - 1€ KOHIEMIIS MEpPeXeBOi apXIiTeKTypH, IO
IIPOIIOHY€E BUKOPUCTOBYBATH TEXHOJIOTII BipTyasizawii A BipTyatizauii HIMX KiaciB QyHKIiH
MEPEKEBUX BY3JIIB Y BUTJISI CKJIAJIOBUX E€JIEMEHTIB, Kl MOXKYTh OYTH TIOB'SI3aH1 OJIUH 3 OJTHUM
a0o MoB's13aH1 B JIAHIIFO’KOK JIJIs1 CTBOPEHHSI TE€IEKOMYHIKaLIHHUX TOCIYT (CEpBICIB).

Hanpuxnan, BipTyanizyBaTu rpaHMYHUN KOHTpOJEp ceciii Moxe OyTH po3ropHyTO i 3a-
XHCTYy Mepexi 0e3 BUTpaT i CKJIAQJAHOCTI OTPUMAaHHSA 1 YCTaHOBKHM (Di3WYHUX HPUCTPOiB. [HIII
MpUKJIaaW BipTyamizauii QyHKIIM BKIIOYAIOTh BIpTyasai30BaH1 OallaHCyBaJIbHUK HaBaHTa)KEHHS,
OpaHnMayepH, IpUCTPOi BUABICHHS IPOHUKHEHHs 1 mpuckoproBadi WAN.
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39.PO3POBKA AIIAPATHO-ITIPOTPAMHOI MOJEJII BIPTYAIIBALIIl MEPEXE-
BUX ®VYHKI{I1 NFV HA OCHOBI VRAN

Bypaniit E.C., [lepxaBHuli yHIBEpCUTET TeleKOMyHiKalii, Kuis.

B nanmii wac, B cdepi HajgaHHS aOOHEHTCHKMX IIOCIYT MH MAa€MO IICHTPaIi30BaHy
apXIiTEeKTypy 3 €PEKTUBHUM SIIPOM, IO CKJIANAETHCA 3 (YHKIIN 30epiraHHs Ta OOYHCIIOI0YNX
pecypciB, ajge Bce Ie MOTpiOHI BENMKI TPAHCHOPTHI 3BSI3KM MK BY3JlaMH Ta sSapoM. Aue
3'ABISIETBCA HOBA apXiTEKTypa - JEIEHTpalli30BaHa, IO MPHU3BOIUTH 0 3MEHIIECHHS Tpadiky.
Croromni omnepatopu abOHETCHKOTO 3B'A3KY OXOIUTIOIOTH BIpTyali3aliio MepeKeBHX (yHKIIIT
NFV, mo nosermytoTs MBUAKICTH PO3TOPTAHHS Ta MOKPALIYIOTh €KOHOMIYHY CKJIaJIOBY PO3BU-
TKY Tany3i 3B 3KY.

A PO3BHTOK CHCTEM BipTyanizamii cipuunHsie nepexia mepex pagiogoctyny RAN no Bi-
pryansaoro VRAN Ta iioro esosrorii 7o Cloud RAN (CRAN). 3akon Mypa € BayKJIMBOIO CKJia-
JIOBOIO B TEXHOJIOTIAX - HOrO BIUIMB HA BapTiCTh B KIHIEBOMY MiJCYMKY 3yNUHHUTH MOTOYHHUA
pyx mo meHtpaiizanii. [Ipore Bke poONATHCS 3HAYHI IHBECTHINi JUIsl TOTO, MO0 1HTErpyBaTH
XMapHi TeXHOJOTril Ayl aOOHEHTChKI 0a30Bi CTaHIIi 3 ACHEHTPATI30BaHUMHU OOYHITIOBATBHUMHU
BY3JIaMHU.

3a gonomororo VRAN MokHA CTBOPHUTH OiNbII e()EeKTUBHY Ta aaliTUBHY MEPEXKY, BH-
KOPUCTOBYIOUM OaJIaHCYBaHHS HABAHTAXKCHHS JJMHAMIYHO PO3IIMPIOBATH 32 KOPOTKHI MTPOMIKOK
qacy.

40.bATATOKPUTEPIAJIBHA OIITUMIBALIAA CUCTEM VYIIPABJIIHHA TEJIEKO-
MVYHIKALIIMHUMH MEPEXXAMU
k.T.H. bopucenko LI., Jlep>xaBHuii yHIBEpCUTET TEIIEKOMYHIKALIN

Meroa 6araToKpuTepialIbHOI ONITUMI3AIlIT, SKUH JO3BOJISIE 3IHCHUTH BEKTOPHUA CHHTE3 CH-
CTEMH YNPABIIHHSA TEICKOMYHIKALIHHUMHU MepekaMu. 3ajjadya BEKTOPHOTO CHHTE3Y 3BOJUTHCS
710 TOrO, 1100 3 MHOXHMHHU CTPOrO JONYCTUMHMX TOYOK BHOpATH TOUKY (CHCTEMY) 3 HalKpalium
3HA4YeHHsIM BeKTopa moka3HukiB skocTi K. [Ipu npomy mependadaerbes, Mo MOHATTS "HalKpa-
moro BekTopa K" yToUHIO€ThCS, BUXOI4YM 3 YMOBH 3a/1a4i.

KoxHa cuctema ynpaBiiHHSIM XapaKTePH3YEThCS BEKTOPOM IMOKa3HMKIB sikocTi: K=(Ky, Kp,
..., Km). ¥ m-mipHOMY mipocTopi Ry, mokasuukiB skocTi Ky, ..., K koxwuiit CY Bimnosingae eanHe
BHU3HAUEHE 3HAUEHHS BEKTOpa 1 HaBIIaKH, KOKHOMY BEKTOpY K BIJIMOBIJA€ €1MHA LIJIKOM BHU3HA-
YyeHa cucreMa. Y mpoctopi Rm BCIM CTPOro JOMYyCTUMHM 3Hau€HHSIM BekTopa K BiaNoBiJgae
MHOXHHA TOUYOK (MHOXHHA CTPOTO JIOMyCTHMA, 110 3a/I0BOJIBHSIE IIUM OOMEXeHHsIM). Bun 1miei
MHOXXMHHM BH3HAUYAETHCS CYKYITHICTIO YMOB 1 OOMEXEHb, sIKI HAKJIaJalOThCsl Ha CHHTE30BaHY
CHUCTEMY Ta 11 MOKa3HUKM SIKOCTI. 3ajadya BEKTOPHOTO CHHTE3y 3BOJUTHCSA 1O TOro, mobd 3
MHOXHHHM CTPOTO JOMYCTUMHUX TOYOK BHMOpAaTH TaKy TOUYKY (CHUCTeMy), sKa Mae Haikparie
3HaueHHs BekTtopa K. Ilpu npomy mnependadaeThcs, 110 MOHATTSA "Halikpamioro Bekropa K
YTOUHIOETHCSI, BUXOJAYM 3 YMOBH 3ajadi. [Ipyn mpoekTyBaHHI CKIaJHUX cucTeM Takux sk CY
TEJIEKOMYHIKAIHHUMU MepexXaMH, JOLIIbHO 3HAXO/PKEHHS MHOXKMHHU HE TIPIIMX CHUCTEM 1
€IMHOI HalKpaIlloi CUCTEMHU.
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CEKUIA 6
IHTENEKTYANbHI METOOU
IHPOPMALUIMHUX TEXHOJIOTIU TA YNPABIIHHA

KepiBuuk cekmii: a.7T.H., mpod. O.1. Jlucenko, HTYYVY «KIlIl», Kuis
Cexkperap cekmii: k.T.H., B.B. Xe06ka, JIYT, Kuis

1. AHAJII3 BUKOPUCTAHHS CUCTEMU SCADA B«SMART CITY 3.0»

3aens B.M., JlepxaBHuii yHIBEepCUTET TeleKOMYHiKkaiii, Kuis

Taka Benmmka cucreMa sk «Smart city» Mae OXOIUTIOBaTH 1HPPACTPYKTYPY BCHOTO MiICTa,
1100 eeKTUBHO MPOBOAWTH MOHITOPUHT Ta KOHTPOJIb 3a BCiMa HANPSIMKAMH >KUTTEISUIBHOCTI
itoro memxannis. {i oco6mmBicTs € Te, mo Gyaydi AMHAMIYHOIO BOHA MOCTIHHO 3MiHIOEThCS, Ma-
CIITa0Y€ETHCS Ta YIOCKOHATIOETHCS.

Sk Oynp-sika quHaMiIYHA cuctema, «Smart city 3.0» morpedye aganTUBHOI IIEHTpaTi30Ba-
HOI CHCTEMH YIPAaBIIiHHS — TOJIOBHOI CKJIAIOBOi YaCTUHU BEJIHMKOi cuctemu. Came 1ie i mokJiae-
Ho Ha cuctemy SCADA (Supervisory Control And Data Acquisition — aucrieTuepcbke yrpas-
JiHHS Ta 30ip AaHuX). BoHa nmpusHadeHa mis po3pobku abo 3abe3nedeHHss POOOTH B PeaTbHOMY
qaci cucreM 300py, 0OpoOKH, BiOOpaKeHHS Ta apXiByBaHHsI iH(popMaIii mpo 00'€KTH MOHITO-
PHHTY, aJalTUBHE YIIPABIiHHS, CAMOKOHTPOIIb, IPOTHO3YBAaHHS 3MIHCHHS CTaHy 00’ €KTIB MOHI-
topunry. CaMe ToMy ii 9aCTO BUKOPHCTOBYIOTh B CUCTEMAX, IO MOIIOHI 10 «Smart city», Tak sK
BOHA MOJKE€ OXOIUTIOBATH SIK YaCTHHHU TPOIIECIB, TaK 1 BCI POIIECH 3araioM.

B sixocTi mpukiIamy AOIIIBHO TMPUBECTH CKIIAOBY YacTHHY «Smart city 3.0», o BiamoBi-
J1a€ 32 KOHTPOJIb pOOOTH BOJOMOCTa4YaHHs B MICTi: TaKa CHCTeMa MOBHHHA BECTH OOJIIK KITbKOCTI
JITPIB BOJM Ta iX SKOCTI, 0 OYy/IM BUKOPUCTaHI I TOTPEO CIIOKMBAUiB (SIK HACENEHHS, TaK i
MiIPUEMCTB), a TAKOXK MOPIBHIOBATH 111 MOKA3HUKH 332 MUHYJ1 Mepioan, 1100 HAa OCHOBI IPOTHO-
3y CIIOBICTUTH OTepaTopa Mpo 30UTbIIEHHS a00 3MEHIICHHS IMOMHTY 1 THM CaMHM 3a0IIaIUTH
TEXHI4HI, EHEPreTHYHI 1 MPUPOHI pecypcH MicTa.

2. JOCJIIJDKEHHA TA PO3POBKA AJITOPUTMY OMMHAHHA TMEPEIIKO/] 3 BI-
3YAJIBALIECIO HA BA3T UNITY

Imenko S.B., Jlep>kaBHuil yHiBepcUTET TeaeKkoMyHikallii, Kuis

Peanizariss Al GOTiB CHIBHO BIUIMBA€E Ha TEHUMIUICH, CUCTEMHI BUMOTH 1 OIO/DKET T'pH, 1
PO3POOHHKHU OaNaHCYIOTh MK IMMU BHUMOTAaMH, HAMararuuch 3pOOUTH IIKaBUH 1 HEBUMOTIIH-
BUi 110 pecypciB Al manoro ninoro. Tomy miaxig ao irpoBoro Al cepiio3HO BIIPI3HSAETHCS Bif
HiAX0My 10 TpaauliiiHoro Al - MHMPOKO 3aCTOCOBYIOTHCSI PI3HOTO POAY CIPOLICHHS, OOMaHH 1
emynsauii. Hanpuknaa: 3 onHoro Ooky, B mIyrepax BiJ MepIIoi 0coOu OEe3MOMMIIKOBE pyX 1
MUTTEBE MPULILUTIOBaHHS, BJIacTUBE POOOTaM, HE 3alMIIa€ YKOJHOTO HIAHCY JIIOAMHI, TaK MO I
3110HOCTI IITYYHO 3HUXKYIOThCS. 3 1HIIOro OOKY - OOTH MOBHHHI POOUTH 3aCiKHU, JIATH KOMaH-
noto 1 T. 1., I 1bOTO 3aCTOCOBYIOTHCS «BEMIOIHTHY» Y BUTJISAAI KOHTPOJIBHUX TOYOK, PO3CTaB-
JICHUX Ha PIBHI.

boTtu MOXyTh OyTH SIK CTATUYHUMH, TaK 1 JMHAMIYHUMHU.

CratuyHi 60TH CHIYIOTH 3a3JaJIETiAb PO3KUIAHUM I10 KapTi BEHIIOTHTOB a00 BUKOPUCTO-
BYIOTh Micus pyxy (anrn. Pathnodes) nyis mapiranii Ha kosxHOMY piBHI rpu. IM Heo6XiaHO Gesmiu
3a37aeriib CTBOPEHUX CHCTEM BEWITOTHTOB Ha KOXKHIN KapTi abo BOygoBaHa B KapTy cUCTeMa
MICIIb pyXY, 11100 mepecyBaTHCA

JuHamiuHi 00TH, B CBOIO U€pry, IOCIIKYIOTh KapTy MOCIIA0BHO B MIpy TOTO, SIK TPatOTh.
RealBot mns Counter-Strike - mpukiaa Takux criaMepchbKHX MOUTYKOBHX poOoTiB. Jleski 6otn
MOETHYIOTH B 001 METOAM TUHAMIYHUX 1 CTATUYHHUX CHAMEPChKHUX MOLIYKOBUX POOOTIB.
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Jlyis BUPINICHHS IIUX 3aBlIaHb € JOULUILHUM PO3POOUTH Bi3yalnbHHI M0IATOK 3 O0TaMu sKi
OyIyTh MepeciiayBaTH IJIb 1 OMHMHATH BC1 MOMUIMBI MEPEIIKOIN , 32 JOTIOMOTOI0 aJITOPUTMY
A*. Ile no3BONUTH pO3IOPATHUCH SIK MPAIIOIOTh MalleHbKI OOTH 1 TOOAYUTH € 3aBASKU
Bi3yauti3artii.

3.PO3POBKA METOJ/UKU 3ACTOCYBAHHS IHOOPMAIIMHNUX TEXHOJIOIT
JJI9 ABTOMATU3ALIII KEPYBAHHSA ®YHKIIOHAJIbHUMU IIPOLIECAMU HA
OCHOBI TPAEKTOPIi KOPEHIB

H.B. Pynenko, Jlep>kaBHuil yHIBEpCUTET TeIeKOMYHiKkailii, Kuis

Meroro poboTH € CTBOpEeHHSI iH(DOPMAIIIMHIX TEXHOJOTIHN /ISl MiABUIIIEHHS TOYHOCTI 1 aBTOMa-
TH3aIii KepyBaHHS (DYHKIIOHAJIBHUX TPOLECIB 3 TUHAMIYHOTO aBTOMIJICTPOIOBAHHS XapaKTEPUCTHUK
iH(OpMaLIITHUX CHUCTEM 1 MEpeX, Ul OTPHUMAHHS HEOOXiTHUX pIBHIB MOKa3HUKIB. [ oTpruMaHHs
MTOCTABJICHOT METH OYJI0 BUPIIICHO TaKi HAYKOBI 3aB/IaHHS:

- aHaNi3 CTaHy Ta MOCTAHOBKA HAYKOBHX 3aBIaHb 13 PO3POOKHU 1H(OPMAIIHHMX TEXHOIOTIN IS
noOyJIOBH 1 BIPOBA/DKEHHS aBTOMATW30BAHUX CHCTEM BUMIPY Ta JIarHOCTYBaHHS TOKAa3HHUKIB
JMHAMIYHUX XapaKTePUCTHK B IH(QOpPMAIIHHUX CUCTEMaX MOOLIBHOTO 3B’SI3KY JUIS KOMIIEHCAIi iX
BIJIXWJIEHHS,

- OOTPYHTYBaHHS JOIUIBHOCTI PO3pOOKH iH(OPMAIIIITHOT TEXHONOTIT U BUMIPY TIOKa3HHUKIB B
nporieci (QIyKTyalii JUHAMIYHUX XapaKTEPUCTUK IH(POpMAIIHUX CHUCTEM 1 Mepek MOOLIBHOrO
3B SI3KY;

- po3po0Ka HOBUX CTPYKTYpP CHCTeM iH(OPMAIIHHUX CHUCTEM 1 MepeX MOOLILHOTO 3B’S3KY 13
(ha30BOIO aBTOITIICTPOUKOIO AUHAMIYHUX XapAKTEPUCTHK, SIKI BKIIOYAIOTh MACIITa0yIOUX TPHCTPOI,
MIPOBECTH iX CHHTE3 1 JOCIIKCHHS;

- po3pobutr iH(OpMAIliifHI TEXHOJNOTIl 3 TIJBHMINCHHS TOYHOCTI CHCTEM 3 ()a30BOIO
ABTOMIJICTPOMKOIO JIMHAMIYHHMX XapaKTEPUCTHK, SIKI XapaKTEepHi I iH(QOpMAaIiHHUX CHCTEM 1 MEPEK
MOOUTFHOTO 3B’S3KY 32 JIOTIOMOTOIO TOCIIOBHUX KOPHTYBJIBHHX IIPUCTPOIB, a TAKOX IPOBECTH
JOCITI/PKEHHS 1X 32 JIOIIOMOT'OF0 KOPEHEBOTo rojiorpada.

4.FILTERING AND PARAMETER ESTIMATION USING BAYESIAN APPROACH

Levenchuk L.B., Prof. Bidyuk P.l., NTUU «lgor Sikorsky KPI» IASA, Kyiv

Bayesian methods of state and parameter estimation are very popular today thanks to the
possibility of hiring statistical data and expert estimates. That is why most of decision support
systems include as one of alternatives Bayesian techniques for modeling, state and parameter
estimation. The study is directed towards model constructing and their application to system
state estimation using two kinds of filters: adaptive Kalman filter and probabilistic particle filter.
Both filters find wide application thanks to relatively simple computational structure and possi-
bility for improving input data, generating short-time forecasts and estimating of non-measurable
state vector components. The filters were compared on the problem of modeling and forecasting
nonlinear nonstationary processes of solar radiation (flux F10.7). The adaptive Kalman filter is
using simple state space model in the form of random walk, and particle filter is based upon dif-
ferent distributions of random process including normal and exponential ones. The computa-
tional experiments performed gave positive results of filtering and short term forecasting though
adaptive Kalman filter provided somewhat better results (with mean absolute percentage error of
about 7.5 — 8.5%). Combination of the short-term forecasts generated by the two filters provided
a possibility for further improvement of the forecast estimates for about 1.5 — 2.0.

5.CUCTEMA MIATPUMKU IMPUUHSATTS PILIEHD UL ONITUMI3ALL [TPUBYT-
KY HIAIMPUEMCTB PO3/IPIBHOI TOPI'IBJII

AxindieBa €.0., n.1.H., npod., Januno B.S., HTYVY«KIII im. Irops Cikopcbkoro»
Inctutyt [Ipunagaoro Cucremuoro Ananizy, Kuis
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31 3MIHOIO PHHKOBOI EKOHOMIKM YH 3aKOHO/JABCTBA, 3MIHIOIOTHCS TaKOX 1 YMOBHU
(YHKIIIOHYBaHHS TIANPUEMCTB po3apiOHOI TopriBii. 30utbmieHHs 00’emy iHdoOpMmarlii, mo
notpedye 00poOku, 3pocTae. BuHrkae HEoOXiTHICTh BUKOPUCTAHHS CydacHUX TexHouorii. [1e-
pell KepiBHUIITBOM BEIIMKUX PHUTEHIIEPIB MOCTAE 3ajada OXOIMTHU BCi CKJIAIOBI MiIMPUEMCTBA,
[0 BUKOHYE CUCTEMHHI aHai3.

3a CTPYKTYpHHUM aHAII30M, MiAMPUEMCTBO PO3piOHOT TOPriBJIi MOYKHA MOIJIUTH HAa TOBA-
pH, TIOKYTIIi, MOCTa4YaIbHUKHU, 00IafHaHHS TO0. KOXKEeH eJIeMeHT, B CBOIO Yepry, CKIaa€ThCs 3
OUThII IPIOHMX KOMIIOHEHT. 3a 00CATOM JaHWX, HaWOILIBIIMM MAacHBOM € TPaH3aKIlii, a came
KUIBKICTh KYIUICHOTO TOBapy, Ha3Ba TOBapy, HOTO KaTteropis, rpymna, BapTiCTh, KAPTKA MOKYIIIIS.
Jlnst aHammizy KUIBKOCTI TOBapiB IMPOMOHYETHCS BUKOPHUCTOBYBATH acOLlaTMBHUHN aHami3. s
BUSIBJICHHS TPYNl KII€HTIB JOIUIBHO BHUKOPHCTOBYBAaTH KiacTepHuil anami3. IIporno3yBaHHs
MPOJIaXKiB MOYKJIMBO 3aBJISIKU TTOOYI0B1 MOJIEJICH YacOBHUX PSIIB.

OnaHy 3 OCHOBHUX 3a7ad IMiAMPHEMCTBA, a caMe MOOYJI0Ba CTPATETiid PO3BUTKY, BUKOHYE
SWOT anamnis.

6.IH®OPMAIIIMHI TEXHOJIOI'TI B TYPU3MI

Awntonosa K.I1., [lepxaBHuii yHIBEpCUTET TeleKOMyHiKalii, Kuis

Typusm — e chepa AisIBHOCTI, B SIKil HEOOX1AHO 0OPOOIATH AyXkKe BEIUKY KIJIbKICTh 1H-
dopmMmartii, a ToMy HAHOUTBIINI COIIaTbHO-EKOHOMIUHUN €()EeKT MOXHA OCSITHYTH MUISIXOM
BIIPOBAKEHHS PI3HOMAHITHUX 1HGOPMAIIHHUX TEXHOJIOTH, 30KpeMa B HAMpsSMKY OHJIAiH Mpo-
naxiB. MOXHa BHIUIMUTA OCHOBHI HANpSIMKK B BIIPOBAPKEHHI TYPUCTHYHOTO OHJIAWH Oi3HECy:
cexropu B2C ta B2B.

[adopmartiiini TexXHONOTI] y TYpUCTHYHIN rary3i € BUMOTOIO 4acy, IO J03BOJISA€ HE TUIBKA
MiJBUIIYBATH SIKICTh MOCTYT, ajie¢ i palioHadbHO BUKOPHCTOBYBATH BCi HAsIBHI PECYPCH SIK IS
TYpPHUCTIB, TaK 1 JJIs1 BIACHUKIB TYPUCTUYHOTO Oi3Hecy. BrnpoBapkeHHS iCHYIOUHX Ta po3poOka
HOBUX 1H(OPMALIHHUX TEXHOJOTI OyJe CIpUSATH MiIBUIIEHHIO €EeKTUBHOCTI Oi3HEC-TIPOLIECiB
TypU3MYy, T03BOJIUTH BUBECTH HA SIKICHO HOBHH PiBeHb POOOTY TYpOIEpaTOpiB Ta TypareHTIB SK
BCcepeauHI KpaiHM, Tak 1 3a il MekaMM, a TaKOXK HaJlaBaTH OLIbII Pi3HOMaHITHI, IPUBAOIMBI Ta
SIKICHI TIOCITYTH.

7.METOANKA OHIHIOBAHHS EQEKTUBHOCTI 3ACTOCYBAHHS ITIAPO3A1JIIB
BE3ITUIOTHUX ABIAIIMHMUX KOMIUIEKCIB

1.T.H., ipod. bapabam O.B.; k.B.H., no11. ['opberko B.M.; €Ebpemor O.B., Hamionansuuii
yHIBepcUTET 000poHHN YKpainu iMeHi [BaHa YepHIXOBCHKOTO

Ha mincraBi aHani3y iCHyIOUMX IMIIXOIB II0AO OLIIHIOBAHHS €(EKTUBHOCTI 3aCTOCYBAHHS
HiAPO3ALTIB 30pOoHHUX OE3MIJIOTHUX aBlalliiHUX KOMILJIEKCIB B Cy4aCHHX yMOBaX 3allpONOHOBA-
HO BJIOCKOHAJICHHSI METO/IIB OL[IHIOBaHHS €()€KTUBHOCTI 3aCTOCYBAaHHS MiIPO3/LIIB O€3MUIOTHUX
aBlallifHUX KOMIUJIEKCIB B KOHKPETHHUX yMOBaX OOCTaHOBKHM, IO CKJIAJIAcs,a TaKOX aKTHBHOTO
LUIECIIPSIMOBAHOTO JIECTPYKTUBHOTO BIUIMBY HE TUIbKU O€3MOCEPEIHhO HAa OE3MIOTHI JIITadbHI
amapaTy IiJl Yac BUKOHAHHS HUMHU TMOJBOTHUX 3aBJIaHb, aje i Ha MiJIpo3/Aiau Oe3MiJIOTHUX aBia-
LIHHUX KOMIUIEKCIB IPHU X MIJArOTOBIII /10 3aCTOCYBaHHS, a caMe Ha eTalll BUCYBaHHSI Ta 3aHATTS
MO3ULIHHUX PaOHIB.

3 METOI0 3MEHILIEHHS MOXKJIMBUX MOMMIIOK, CyO’€KTUBHOCTI Ta 4acy Ha MiATOTOBKY IiJI-
PO311TiB O€3MIJIOTHUX aBiallifHUX KOMIUIEKCIB JI0 3aCTOCYBaHHS MPOIMOHYETHCS BUKOPUCTOBYBA-
™1 0a3y JaHUX TeoiH(POPMAIIHUX CUCTEM, TOTOBHIOIOYH ii JOJATKOBUMH 1H(OpMAIIiHIMHI
[1apamMy TakKTUYHOI 0OCTaHOBKHU. B mepiry uepry, 1€ BITHOCUTBCS A0 JaHUM, SIKI XapaKTepu3y-
I0Th JUISTHKA MICIIEBOCTI Ta IUISHKH JOPOTH 3 MOKa3HUKAMH BIPOT1AHOCTI OOCTpPLTY, MiAPUBY Ha
BUOYXOBUX MPUCTPOSIX, MOTPAIUISHHS B 3aCi/IKy, HasSBHICTh BOPO’KE HAJAIITOBAHOI'O HACEJICHHS
Ta iH. Bu3HaueHHs 3HaueHb aHUX MOKA3HUKIB 3 METOIO iX BUKOPUCTAHHA B reoiH(pOpMaIiitHIX
CHCTEMaXx € MPeIMETOM MOAATBIINX JOCITIJKEHb.
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[IpakTryHa peanizaiis 3apONOHOBAHOI BJOCKOHAJICHOT METOJUKM HAa OCHOBI 3aCTOCYBaH-
Hs TeoiHGOpMAIIfHUX CHCTEM B aBTOMATH30BaHIM 1H(GOpPMAIIWHINA CHUCTEM] MIATPUMKH TPHIi-
HATTS pINICHHSA JIO3BOJHUTH 3a0e3neynTd HeoOXinHy e(eKTHBHICTh BUKOHAHHS 3aBJaHb
MiIPO3A1UTIB OC3MIJIOTHUX aBlallifHUX KOMILIEKCIB.

8.CTEH/] KOHTPOJIA ITAPAMETPOB ®OTOBOJIbTAMYECKOI'O OIITPOHA

boxenosa B.A., x.T.H. CenuxoB A.B., ®I'bOY BO «OpnoBckuii rocy1apCTBEHHbIN YHU-
BepcuteT uMenu N.C. Typrenesay, Poccus, Opén

Pa3BuTHe 371€KTPOHHON TEXHUKHU IPOMCXOAUT B HAIIPABJICHUU MTOBBILLIEHUS €€ IIPOU3BOJIH-
TEIBHOCTH M OBICTPOJCHCTBUS, CONPOBOXKIAIOIIEIOCS MUHHUATIOpU3aled (YHKIHOHAIbHBIX
AJIEMEHTOB 3JIEKTPUUECKUX LIEMEH, a TaK)K€ BO3MOKHOCTBIO PELIaTh CJIOKHbIE TEXHUUECKUE 3a-
nauu. CeroHAIMIHUN YPOBEHb PAa3BUTHUS AJIEKTPOHUKH MPEAIaraeT OrpoOMHbINA BEIOOP KOMIIOHEH-
TOB M MHKPOCXEM, KOTOpPBIE HAXOAAT CBOEC MPUMEHEHHUE B PA3JIMYHBIX 00JIACTAX MPOMBIIIICHHO-
cti. OIHOM U3 TaKUX MUKPOCXEM SIBJIAETCS (POTOBOIBTAUYECKUIN ONTPOH.

AXTyanbpbHON MPOOJIEMON MOBBIIMICHUS! KauyecTBa ()OTOBOIBTAUYECKUX ONTPOHOB, MpeIHa-
3HAYEHHBIX I YNpaBJICHUS aBTOMAaTHU3UPOBAHHBIMU CUCTEMaMHU M KOMMYTALUU OOJbIIUX TO-
KOB, SIBJISIETCSI CUCTEMAaTU3alUsl METOJUK KOHTPOJISI UX [TapaMeTpPOB.

[IpumepaMu Takux napaMeTpoB SIBISAIOTCSA: OOPBIB LIEIH U BBIXOAHOM TOK (POTOBOJIbTaUYE-
ckoro onTpoHa. CucremaTu3anus METOAUK KOHTPOJIS JaHHBIX [IaPAMETPOB MO3BOJIUT MOBBICUTH
KAaueCTBO ONTOIEKTPOHHBIX MUKPOCXEM, a TAK)KE YCOBEPILIEHCTBOBATb TEXHOJOTUIO MX H3IO-
TOBJIEHUSI U 110J100P 3JIEKTPOHHBIX KOMIIOHEHTOB.

OCHOBHBIM HAIIpaBJIEHUEM PELICHUs MPOOIEMbl MOBBIIIEHUS KaueCTBa ONTO3JIEKTPOHHBIX
MHUKpPOCXEM SIBJISIETCSI CO3/IaHUE CTEHJIA, PEaIM3YIOIEro METOJIUKY KOHTpOJII OOphIBa LIETIH U
BBIXOJIHOTO TOKa ()OTOBOJIBTAUYECKOIO ONTpoHA. lIpeanokeHHbI CTeHJ MOXET COCTOSTh M3
KOHTaKTHOT'O YCTPOMCTBA, YCUJIMTENS, IPeo0pa3oBaTeis TOK-HAIPSDKEHUE, KOMIIapaTopa, MyJlb-
TUIUIEKCOPA, MUKPOKOHTpOJLIEpa, OJI0Ka MUTaHUsI U MHUKATOpA.

[TomecTrB ONTPOH B KOJIOJKY, HA MAHEIU KOHTAKTHOI'O YCTPOWCTBA JOJKEH 3aCBETUTHCS
CBETO/AMO/I, KOTOPBIA CUTHAJIU3UPYET O TOM, YTO OOpBIB B IIENIHM ONTPOHA OTCYTCTBYET. 3aTeM
BBIXOJHON CUTHAJ YCWJIMBAETCS, MOJAETCS Ha AEIUTENb HAIPSDKEHUS U Jlajiee Ha OJUH U3 BXO-
10B Komnaparopa. Ha npyroit Bxox koMmaparopa nogaercs olnopHoe Hanpsbkenue. OHo 3a1aet-
Csl C IOMOILBIO MYJIBTUILIIEKCOPA, BBIXOJI KOTOPOTO MOJIKIIOYEH Ha BX0/1 Komnaparopa. Ha Bxoze
MYJIBTUIUIEKCOpA TOJKIIIOYEH PsJ PE3UCTOPOB, KOTOPBIN MO3BOJIAET 3aJaBaTh AUAINIa30H OIMIOPHO-
ro HanpspkeHus. Jlamee curHai cpaBHUBaeTcss U oOpabaThIBaeTCsl MUKPOKOHTPOJLIEPOM, KOTO-
PBIN BBIBOJUT 3HAYEHHE BBIXOJHOIO TOKAa Ha MHAMKATOP, a TAKXKE MOJICBEUYNBAET CBETOAMO], CO-
OTBETCTBYIOIIMI TMana3oHy BbIXOJHOIO CUTHaA.

9.PO3PAXYHOK TA BHUBIP KOMIUIEKTYIOUMX TIGPUJHOI ABTOHOMHOI
EJIEKTPOCTAHIII

K.¢p-M.H, noi., bopm B.B., x.1.H., gou. bopmr O.b., XantokoB B., [lonTaBcbkuii HaiioHa-
TbHUNA TexHIYHUH yHiBepcuTeT iMeHi FOpis Konnpartioka, [Tonrasa

BuknaneHi MipkyBaHHS IIOJ0 pO3paxyHKy Ta BUOOPY KOMIUIEKTYIOUMX YaCTUH T1OpHIHOL
aBTOHOMHOI €JIEKTPOCTaHI[Il Ha OCHOBI BiJHOBIIOBAJIbHUX JKeped eHeprii — BiTpy Ta CoHus
(FAEC). CyTTeBUM YMHHHMKOM TIPH pO3paxyHKax Ta BUOOpY ii CKJIaJOBUX € BEIUYMHA Ta Xapak-
TEp eJEKTPUYHOTO HaBaHTAXXEHHS CIIOXKHUBAYIB.

Jo cxinany 'AEC, 110 »XMBUTH CUCTEMY HIYHOT'O OCBITJIEHHS! BHYTPILIIHHOTO JIBOPHKA IPO-
MaJICbKO1 YCTaHOBH BXOJAThH BITpOreHEpaTop, OJIOK COHIYHUX (POTOMOJTYIIIB, KOHTPOJIEP 3apsay
aKyMyJISITOPIB, aKyMyJIsiTOpHA OaTapest Ta IHBEpTOp HANPYTH.

Cuctema BiTporeHepaTop-hoTOMOIYyIb-aKyMYJISATOPHA OaTapes Mpaltoe B 3MIIIAHOMY pe-
xuMi. Bitporeneparop 3apskae akyMyJasTOpHY O6arapero MpH HasBHOCTI BITPY; B ACHHUH yac,
3apsij ii 3a0e3neuyoTh (OTOMOIYIMI MPU BiACYTHOCTI a00 HasBHOCTI BiTpy. BkazaHni ocoGnuBocTi
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BITHOBJIIOBAIILHUX JDKEPENl €HEeprii CYTTEBO YCKIIAIHIOIOTh PO3PAaXyHOK Ta BUOIP KOMILIEKTYIO-
gux ['AEC.

ABTOpaMH 3anpOINIOHOBAHUH aITOPUTM PO3paxyHKy Ta BuOip xkomruiekrytounx ['TAEC, mo
KUBHUTH CUCTEMY €JIEKTPUYHOTO OCBITJIEHHS 3 BpaxyBaHHSAM BEJIMYMHHU Ta XapakTepy ii elneKTpu-
YHOTO HABAHTA)KEHHS.

10.CTEH]J] KOHTPOJISI ITAPAMETPOB KOMMYTATOPHbBIX CBETOJWOIHBIX
JIAMII

Banbkun [I.A., k.1.H. CenuxoB A.B., k.T.H., 1o11. Mapkos B.B.,®I'bOY BO «OpnoBckuit
rocynapctBeHHbiid yaupepcuteT uMmeHu U.C. Typrenesay, Poccus, Opén

B nacrosimiee BpeMs B chepe MHAMKAIMK B YCTPOMCTBAX YIIPABICHUS U KOHTPOJISI DHEPIO-
oOBeKTaMu B 3JekTpolexax u nexax TAuM, B ycTpoiicTBax aBTOMaTHUKU U 3HEProoOopyaoBa-
HUU Ha He(pTEera3o100bIBAIOIINX, TEPePa0ATHIBAIONIUX U PACTIPEACTISIONIUX IPEANPUATHSIX U T.II.
HaIUIY IHPOKOE MPUMEHEHHE CBETOANOAHbIe KoMMmyTaTopHbIe Jamiibl (CKJI), koTopelie BbITeC-
HUJIU JIAMITbl HAKAJIMBAHUS 32 CYET BBICOKOM HAJEKHOCTU, BHICOKOW 3KOHOMHYHOCTH, MEHBIIIE
sHepronoTpedienue B 5-10 pa3, ycToMYMBOCTH K BUOpAIH, B3pbIBOOE30IIACHOCTH.

BaxxupiM mapamerpoM siBisieTcsl BeauuuMHa Toka mnpoxozsumiero yepes CKJIL. Eciom Tok,
nporekaromuit yepe3 CKJI, Oyaer npeBbIaTh 10MyCTUMbIE 3HAUEHHUS, TO 3TO MPUBEET K Iepe-
TPEBY U COKPATUT CPOK CIY>KOBI JJaMIIbI B Pa3bl UJIU K€ B XYAIIEM CIydae MOJHOCTHIO BHIBEIET
ee u3 cTpos. g noaaepxaHusi BHICOKOTO CPOKa CIIY:KObI U TOCTHXKEHUSI HEOOXOJUMBIX Xapak-
tepuctuk Bce CKJI pa3outsl Ha rpyIibl, U B 3aBUCUMOCTH OT HAIPsHKCHHS, Yepe3 HUX JOJDKEH
MPOTEKaTh TOK, HE MPEBBIIAIONINN OMPEAeIEHHOTO0 YCTaHOBIEHHOTO 3HaueHusa. KoHTpoib mMo-
KET OCYIIECTBIISITCS METOJIOM M3MEpPEHHUs TOKA, OCHOBAHHBIM Ha M3MEPECHMH TaJICHUS Hampsi-
KEHHsI, Ha 00pa3Il0BOM COMPOTUBIICHUH, BKIIOYAaEMOM B pa3phIB 1enu. B 3ToM ciiydae cBoiCTBa
LIETIH HECKOJIbKO M3MEHSIOTCS, BO3pacTaeT o0I1ee CONMPOTUBICHUE LIETH U YMEHBIIIAETCs POTe-
KaImui ToK. B nensx obecrnieueHUs: MUHUMAIBHOTO BIUSHUS, HA BEIMYMHY MPOTEKAIOIIETO B
LIETI1 TOKa, BETUYMHA 00Pa31l0BOr0 COMPOTUBIICHHUS JTOJKHA BHIOUPATHCS MAJIOH.

Pa3buenue Ha rpymnmbl TpeOyeT TOYHO 3HATh, UTO MPU YCTAHOBJICHHOM 3HAYCHHH HAIpsi-
YKEHUs, cuja Toka, npoTekaromas yepe3 CJIK, He nmpeBbIicUT gomyckaemMoro 3nauenus. st atoro
MOXHO HCIOJIb30BaTh CTeHA KOHTpouss nmapamerpoB CKJI, nmpenHa3sHaueHHbIN AJi1 ONpeleIeHuUs
3HAQYEHMS BETMYMHBI TOKA, IPU BO3JIEUCTBUM UCIBITATEIILHOTO HANPSHKEHHUS! YCTaHABIMBAEMOU
BEJIMYUHBI, C LEIbI0 KOHTPOIs AnekTpudeckux napamerpoB CKJI u um momobusix. CTeHn coc-
TOUT U3 (POPMUPOBATENS HAMPSHKEHUsI, CTaOMIM3aTopa TOKA, CXEMbl 3alllUThI, aMIlepMeTpa,
BOJITMETPA U MUKPOKOHTPOJLIIEPA.

11.CYYACHI ABTOMATH30BAHI IMIAXOAU 10 ®OPMYBAHHS BIBJIIOTPADIT
TA HUTYBAHb HAYKOBUX ITTPAIIb

K.T.H., nou. Hemo6a JI. M., IlontaBchkuii HalllOHATbHUN TEXHIUYHUM YHIBEPCUTET IMEH1
IOpia Kongpartioka, [lonraBa

Y nomoBifi pO3IISIHYTO OCOOJIMBOCTI CydacHOi HaykKd Ta 3poOJ€HO Harojioc Ha
BaYKJIMBOCTI BUKOPUCTAHHS MOCWJIAHb Ha MEpILIOKEpesa BUKOPUCTAaHOT 1H(OpMallli y BIAaCHUX
poborax. Y Haml yac, KOJM MH ONEpPyeEMO BEIMYE3HUMM 00’eMaMM iHQOpMaLii Ta OTPUMYEMO
Ounplny ii yacTUHY 3 Mepexi [HTepHeT, AyKe BaKKO TpUMAaTH I PyKOIO BCl HEOOX1IHI MOCH-
JMaHHSA A0 KOXHOi poOotu. [y monermeHHs BHpiHIeHHsS Ii€i mpobiemu Oyno po3pobiaeHo
JeKiIbKa MPUKIAAHUX Mporpam, Hanpukian Zotero, Mendeley, Papers, ReadCube, Dimensions
touo. OJHUM 3 HAUMOMYJISIPHIIIKX € IpoTrpaMHuil KomIuieke Zotero. Bin moxe BOyZoByBaTHCs
y BeO-Tieperyisaiad Ta CTBOPIOBATH MPUMITKH 3 010miorpadiyHUMHU TaHUMH Y BJIACHIHM 0a3i TaHUX
3 Oyab SIKMX CTOPIHOK (0COOJIMBO €NEeKTPOHHMX KypHaJiB). JloAaTOK JUIsl TECTOBUX PEIaKTOPiB
MS Word ta OpenOffice mo3Bosisse BCTaBASATH MOCHIAHHSA 3 0a3W JaHUX 70 Balmux pooOiT Ta
¢dopmaryBaTtu cnmcok 6i6miorpadii 3 BUKOpUCTaHUX Y poOOTi Jpkepen y oopaHomy ¢opmari. Y
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Karano3i cepsicy Oinbire 8000 cTuiiB ohopMIIeHHS OCKUIAaHb Ta MPU OaXKaHHI MOYKHA CTBOPUTH
BJIACHUM, a/pKe BOHHM HamucaHl Ha BigkpuTid MoBi CSL.

12.IHTEJIEKTYAJIIBALIA CKIIAZICBKOI'O OBJIIKY HA IIIAIIPUEMCTBI TOB
«I[TOJITABCBKUI1 MEXAHIYHU 3ABO/I JIEHACMAIII»

K.T.H., goil., JImutpenko T.A., k.T.H., nou., Jepkau T.M., k.T.H., gou., Jmurpenko A.O.,
[TonTaBcbkuii HallioOHANBHUH TexHIYHMH yHIBepcuTeT iMeHi FOpis Konapartioka, [Tonrasa

ABTOMaTH30BaHa CUCTEMA Ha IMAMPUEMCTBI 3a0e3euye: 3B's130K MK yciMa MiApo3aiiaMu;
o0JIIK BCiX BUMOI' BUPOOHHYOTO MpOIeCy; BUIauyy 3BITHHX JaHUX B YCTaHOBJIEHOMY (opmari;
HIBEJIIOBaHHA PU3MKY JOMYIIEHHS TOMUIIOK i/l 4ac ONPALIOBAHHS 3aMOBJICHHS.

VY mporpamHiil peaiizallii BUKOPUCTaHO 00’ €KTHO-OPIEHTOBAHY MOBY IporpamyBaHHs C#
Ta oOpaHo B sKOCcTi 60a3u ganux MySQL. ABromarn3oBaHa iHpoOpMaIliiiHa cucTeMa BUPOOHUYO-
rO MiANPUEMCTBA BUPILIYE 331241 MEHEPKEpa 10 MPUOMy 3aMOBJIEHb, KOMIDHUKA Ta KEPiBHUKA
po6OYOro Nporecy Mo BUTOTOBICHHIO JIE€TAJICH.

KopucryBau B mporpami BuOupae 6axanuil BupiO, miciast BHOOPY BUCBITIIIOETHCS TEPENiK
JeTajnei, IX BapTiCTh, 3aTpaTH 4yacy. SIKII0 HeMae Ha CKJajll, BpaXxOBYeThCs yac noctaBku. Kopu-
CTyBad JI0 3aMOBJICHHSI MOX€ BUPIIIUTH CKUTBKA HOMY SIKUX JeTaneid NmoTpiOHO 1 mpuOIH3HY
BapTICTh 3aMOBJIEHHs. TakoXX € BKJIaJKa CTaHy CKJIajay, a caMe 3ajMIIKU Ha CKJIaJl TOBapy Ta
neranei (e JOCTYIHO JIUIIE KOMIPHUKY).

13.MOJEJIIOBAHHA AMHAMIYHUX ITPOLECIB B XOJIOJUJIBHUX YCTAHOB-
KAX TNIOAOOBOYECXOBMUII]

K.T.H., noi. €pminoBa H.B., Tapactok P.M., [lonTaBcekuii  HAMIOHAIBHUNA TEXHIYHHMA
yniBepcuteT iMmeHi FOpis Konnparioka, [lonaraBa

Jia cunte3y CAK temneparypHO-BOJIOTICHUMU PEKUMaMU HEOOX1IHO MaTh MaTeMaTH4-
HUI ONMC JUHAMIYHMX MPOLECIB B OKPEMHX €JIeMEHTax 00JjaJHaHHS, NPUMILICHHS Ta MPOIyK-
1ii, fIKa OXOJIOJKYEThCs abo 30epiraerbes. [IpoBeneHnMu B poOOTI €KCIIEPUMEHTAILHUMH i
TEOPETUYHUMHU JIOCIHIDKCHHSIMH B3a€MOJII OXOJIO/KYBAJILHOTO MOBITPs 3 00'€eKTOM 30epiranHs
BCTaHOBJICHO BW3HAYaJbHUI BIUTMB TEMIIEPATypu HA JUHAMIKY BTPAT MPOIYKTY Ta BU3HAYEHO
OCHOBHI NapaMeTpu peryntoBaHHa. Po3pobieHo MaremMaTHyHi MOJENl OKPEMUX EJIEMEHTIB CHC-
TEMHU — MOBITPOOXOJIOXKYBaua, 3BOJIOKYBaya IMOBITPS Ta XOJOJWIbHOI Kamepu, Ha 0a3l SKHX
CTBOPEHO y3arajlbHeHy MOJEb CUCTEMH aBTOMAaTHYHOT'O KEPYBaHHS PEKUMaMU XOJIOJUIBHOIO
30epiranHs, KOTpa J03BOJIMJIA BU3HAYUTH TEMIIEPATypy Ta BOJIOTOBMICT MOBITPS B JHWHAMILII.
3anporoHoBaHa MaTeMaTHYHa MOJIeNb aJieKBaTHA pealbHOMY IpOIIECy, 1 3 BIAXWIEHHSM, 1110 He
nepesuiye 4 %, onucye AOCHiKyBaHUH mporiec. B poOoTi nmpoBeneHe MOpIBHSHHS SKOCT1 PO-
6otu HeuiTkoi HelipornHoi CAK xonomonponykruBHicTio komnpecopa tTa CAK 3 ITIJI- perynsTo-
pom. BusiBriiocs, 110 kpaiii perysaroBaibHI IOKa3HUKHU Ja€ HeviTka HeiliponHa CAK.

14.INTELLIGENT FRAMEWORK AIMS TO OPTIMIZE DATA TRANSFER IN 5G
NETWORKS

Silberstein V.V., State University of Telecommunications, Kyiv

New technology is designed to allow cellular communication nodes in 5G systems to parti-
tion bandwidth more efficiently in order to improve end-to-end data transmission rates. In simu-
lations, the tech is capable of meeting the international goal of 10 gigabits per second in peak
performance areas.

A North Carolina State University researcher has developed technology designed to allow
cellular communication nodes in 5G systems to partition bandwidth more efficiently in order to
improve end-to-end data transmission rates. In simulations, the tech is capable of meeting the
international goal of 10 gigabits per second in peak performance areas.

This technology, incorporating both hardware and software, is a framework that takes into
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account data transfer rates, wired and wireless bandwidth availability, and the power of base
stations in a 5G network. It then uses stochastic optimization modeling to determine the most
efficient means of transferring and retrieving data — and it does this very quickly, without using a
lot of computing power.

The prototype will allow to conduct tests on a 5G testbed platform, since full-scale 5G
networks are not yet online.

15. JOCHI’KEHHA TA PO3POBKA AJITOPUTMY OMUWHAHHSA TIEPELIKO/ 3
BI3YAJIIBAIIECIO HA BA3I UNITY

Imenxko f.B.,Jlep>xaBHuil yHIBEpCUTET TeJIeKOMYyHiKallii, Kuip

['onoBue 3aBmanus Al - HE Birpari B rpaBus, a kpacuBo oMy mignarics. IrpoBuit mryd-
Huii iHTenekT (Game artificial intelligence) - HaOip MporpaMHUX METOIUK, SIKi BUKOPHUCTOBYIOTh
y BiJleoirpax Juis CTBOPEHHS LIIO31i iHTENEKTY B MOBEAIHII MEPCOHAXIB, KEPOBAHUX KOMM'TOTeE-
pom. IrpoBuii Al, KpiM METOIIB TPAIIMIHHOTO IITYYHOTO THTEICKTY, BKIIOUAE TAKOXK aJITOPUTMHU
Teopii KepyBaHHs, pOOOTOTEXHIKi, KOMI'TOTEpHOI rpadiku Ta iHPOPMATUKH y LIIIIOMY.

Hampuknan: 3 ogHoro 60Ky, B IyTepax BiJl mepiioi 0ocoOr 0€3MOMIIIKOBUI PyX 1 MUTTE-
BE MPUITUTIOBAHHS, BIIACTUBE OOTaM, 110 HE 3aJIHINAE )KOJHUX MIAHCY JIFOAMHI, TaK IO I 3JaTHO-
CTl IITYYHO 3HIKYIOThCS. 3 1HIIOTO OOKYy - OOTH MOBUHHI POOUTH 3acCiiKi, TisiTI KOMaHIOK i
T.JI., JUTSl IBOTO 3aCTOCOBYIOTHCS «KOCTHJI» y BUJII KOHTPOJIBHUX TOYOK, PO3CTaBICHUX Ha PiBHI.

EBpucTUYHI anropuTMH irpOBOr0 MITYYHOTO 1HTENEKTY BHKOPUCTOBYIOTHCS B IIUPOKii
po3maiTocTi B 0arathbox raimy3sx ycepenuHi rpu. HaitodeBuaHimie 3actocyBaHHs irpoBoro Al
MIPOSBIIIETHCS. B KOHTPOIIOBAHHI HEITPOBUX MEPCOHAXIB, X0Ua CKPUNTHHT TEXK € YK€ PO3IO-
BCIOJDKEHUM CTI0c000M KOHTpouto. [lomyk nuisixy € iHIIAM IIHPOKO PO3MOBCIOKCHUM 3aCTO-
CyBaHHSIM irpoBoro Al, — BiH 0COOJIMBO MPOSIBISETLCS B CTpATETisAX peanbHOro yacy. Ilo cyri,
QITOPUTM TIOMIYKY NUISIXY AOCTIDKYE rpad, TOYNHAIOYH 3 OJIHI€I BEPIIMHHA Ta MEPEXOAUTH 10
CYCITHIX BY3JIIB 1 TaKk JIOKM HE JIOCSITHE IIJIbOBOTO BYy3Ja, K MPaBUJIO, 3 HAMIPOM 3HAWTHU Haii-
JEIeBINi (HAHKOPOTIIHiA) MapmpyT. Xo4a METOAM IMOIIYKY 1O Tpady, Taki sK MONIYK y IIH-
pUHY, 3HAUAYTh MApIIPYT, SKIIO OyJe TOCTaTHHO Yacy, 1HII METOAHU, SIKi «JOCHIIKYIOTh)» Ipa-
(u, MWBHIIIE TOCSITATAMYTh ITiJTh.

Jlist BUpIiLIEHHS 1IUX 3aBJaHb € JOLLUIFHUM PO3POOUTH Bi3yarabHHI T0AATOK 3 OOTaMHu sIKi
OyIyTh MepeciiayBaTH LUJIb 1 OMMHATH BC1 MOXJIMBI MEPEUIKOIU , 32 JOTIOMOTOI0 aJTOPUTMY
A*. Ile no3BONUTH pO3iOpaTHUCh SIK MPAIIOIOTH MalleHbKi 00TH 1 MOOaYuTH Iie 3aBASIKU
Bi3yasizauii.

16. TEJIEKOMYHIKALII, SIK JIXKEPEJIO CYYACHUX TPAHCOOPMALIIIN

Kotomuak O.1O.,/lepxkaBuuii YHiBepcuter TenexomyHikamii. Kui.

B cygacny indgopmMaliiiHy ernoxy TeIeKOMYHIKAIlll CTaJlM HEe TUTbKH OJTHUM 3 HaWBaXKIIU-
BILIMX PECypCiB, 10 3a0€3MeUyIOTh KUTTEAIAIBHICTD CYCHUIBCTBA, a TAKOXK € OJHOYACHO BiJIK-
PUTUM AMHAMIYHUM CUCTEMHHUM CyO’€KTOM, 1110 aKTUBHO BIUIMBAE Ha riolanbHe cepenoBule. B
HarioHansHux BBII nons tenexkomyHikaniii moyana 3poctatu 3 80-X pokis -6 1%, y 1990 -
2,1%, 2000 — 2,9%, 2004 — 6inbire 5%. OvikyBaHUH BKJIA TEICKOMYHIKAIIIMHOIT TaTy3i B CBITO-
Be BBII nocsirae 9% B 2020 pomi (kommanis McKinsey), 3Ha4HO mepeBiCHBIIM MOKa3HUKH aB-
TOMOOUIBHOI Ta HahTOOOYBHOT TaTy31. SIK HAaciJOK — 3HAaYHE 3POCTAHHS MPAIIBHUKIB MOCTIHHO
3alHATHX Yy Lii ranysi. Aje I1e 3HauHIIIUM € CYILIbHE BUKOPUCTAaHHS IpoMajsiHaMu iHpopMa-
uiiHo KomyHikamiifHux TexHozioriil (IKT) B ycix cdepax MOBCAKIEHHOTO )KUTTS — BiJ MIXK 0CO-
60BuX Ta npodecitHIX CTOCYHKIB — TenedoHis, couiaabHi Mepexi, enekTponHi 3MI, enekTpoHHi
TOPriBeIbHI MallIaHYMKH J0 IHTEPHETY pedei 1 tu(poBUX IrpOBUX BUAIB CHIOPTY. Bake choroaHi
3Ha4YHA YaCTHHA JIIOJICTBA MPOBOJUTH OUIBIIY YaCTUHY CBOTO KUTTS MEHTAJIbHO 3HAXOJSUUCH Y
nudpoBoMy BipTyanbHOMY mpocTopi. OcTaHHE KOPIHHUM YHMHOM 3MIHIOE CTIOCIO JKHUTTS, 3BUYKH
Ta TICUXOJIOTiI0, TOPOKYIOUM CBOIO MOBY apro Ta HOBI BHUKJIMKH, Taki K pi3HOMaHITHA MCUXO-
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¢i3nuHa 3aJeKHICTh 1HAMBINA BiJl HOBITHIX TaJKETIB Ta TEXHOJOTIN. [HdopmalliiiHi HalOBHEH-
Hsa Mepex KT 3 monitnyanm 3a0apBieHHAM BUKIMKAIOTh MAacIITaOHI COMIabHI 3pYIICHHS, TaKi
SK JAHLIOTOBA TOCIIIJOBHICTh IEMOKpAaTHYHUX peBoiroliil y [liBHiuniid Adpuni Ha nmoyarky 21
croitTa. KpiM Toro BuHHMKae 6arato MUTaHb 3 HAIIOHAJILHOT OE3MEeKH — BiJ rI100aJIbHUX CUCTEM
crexxenHs GENIE Ta TURBINE 3 nporpamu ki6epsiiinu Quantum, pospo6iienoi AHB CIIIA no
MaHiny;roBaHHs 3MI MacoBoro cBigomicTio. J{oCHiKEHHsT BIUIMBY Ha JIIOJMHY Ta CYCIUIBCTBO
O3HAYECHMX SBHIL 3 BUKOPUCTAHHSIM PI3HOMAHITHHUX METO/IB CHCTEMHOTO aHalli3y BOAa4aeThCs
aKTyaJIbHUM Yy CYYaCHHUH IMepioj] TPUBAJIOi CBITOBOi €KOHOMIYHOI Ta CYCIUJIbHO-TIOJNITUYHOT KPH-
34 1 MaTUME TEOPETHYHO-NIPAaKTUYHNHN BIUIMB HA JIMCHICTH ICHYI0UOT OKyMEHHU.

17. JOCHIPKEHHSA BIAKPUTOI'O IMPOT'PAMHOI'O 3ABE3INEYEHHSA [TOILITOB-
I'O CEPBEPA TA KJIIEHTA

Jle6enunens I1.B., Tymma A.M., [lepxaBHuii yHiBepCUTET TeleKOoMyHikauii, Kuis

Ha cporonni6e3 oOMiHy HOIMITOIO HEMOKIIMBO YSBUTH POOOTY MiJMPUEMCTB Ta KOPIIOpa-
uiid. Kpamie matu BlnacHui MOMITOBHIA CEPBIC 1 O MOKIUBOCTI Oe3KomTOBHUN. TakuM cepBicoM
sBisieTchs Zimbra. Lle mporpaMHe 3a0e3neueHHsl, Mo CKJIATAETHCS 3 KIIIEHTCHKUX Ta CEPBEPHUX
KOMIIOHEHTIB, a TaK0)XK HACTUTbHOTO KiieHTa. JlocTymHi aBi Bepcii Zimbra: Bepcis 3 BiIKpUTHM
KOJIOM Ta KoMmepIiiHo miaTpumyBana Bepcis ("Network Edition") 3 koMnoHeHTaMu 13 3aKpUTUM
BUXITHUM KOJIOM, TAKUMH SIK BJIACHUH PO31is porpamuoro inrepdeiicy Outlook mist cuHXpoHi-
3arii KajeHaaps Ta KoHTakTiB. Jlo mepeBar BukopuctanHs BeO-kmienta ZCS BITHOCATHh HasB-
HICTh MOBHO(YHKI[IOHATBHOTO HA0OPY 3aBJaHb, SKHH MIATPUMYE €IEKTPOHHY HOIITY, TPYHOBUX
KaJleHAapiB Ta oOMiHy JOKyMEHTaMu 3a Jornomoror BeO-iHTepdeiicy Ajax. [Ipaimroe Ha Oara-
ThoX aucTpuOyruBax Linux, migrpumka OS X Server Oyna 3usTa 3 Bepeii ZCS 7.0. 3 uporo Bu-
MBae, 1o Zimbra Bojofaie Oararbma (QyHKLISIMH ISl aAMiHICTPYBaHHS Ta BHUKOPUCTaHHS B
MOITOBOMY OOMiHI KOMIIaHii, a TAKOK MPONOHY€E HAaHOUIBII IHHOBAIMHUI cIOCiO 0OMiHY TOBi-
JTOMIICHHSIMU. [1OMITOBMI CepBiC JO3BOJIMTH BaM IOBHICTIO BIJMOBUTHCS BiJ MarepoBoOi JOKY-
MEHTalii 1 Ha3aBXI1 BUPIMIUTH MpoOeMy 31 30epiraHHs BaXXJIMBUX JTOKyMeHTiB. Tomy Zimbra
3/1aTHA CKJIACTU KOHKYPEHIIIIO JIJIsl HAaWIOMyJIAPHIIINX MOIITOBUX MpOorpam i BeO-cepBiciB, OCKi-
JIBKY TIPOTIOHYE LITHIA KOMIUIEKC PIICHB IS KII€HTIB.

18.JIOKAJIbBHA MEPEXA VHIBEPCUTETY, K OCHOBA IHTEJIEKTYAJIBHUX
METOJIB IHOOPMALIMHNX TEXHOJIOI'TM CHUCTEMU «PO3YMHUIN YHIBEPCH-
TET»

JIutBunos O.C., [lepxkaBHuii yHIBEpCUTET TeleKoMyHikauii, KuiB

HayxoBo-TexHIUHUI pPO3BUTOK B 0O0JacTi aBTOMaru3auii Oy[iBedb € MEPCIEeKTUBHUM 3
OIJIAy Ha CBOIO 3aTpe0yBaHICTh 1 3pOCTaHHS JOCTYIHOCTI €JIeKTPOHHUX MPUCTPOIB, 10 JO3BO-
JISIFOTH 3a TIOPIBHSHO HEBEJIMKI KalliTalbHI BKIIAJEHHS 3a0e3MeunTy e(PEeKTUBHY peati3alliio 3a-
nuTiB crioxuBaya. TepmiH «Po3yMHUI yHIBEPCUTET» BU3HAUAEThCA K CYKYMHICTh 1H(OpMaIliii-
HUX IOTOKIB OKPEMHUX MPUCTPOIB, 00'€IHAHUX B €MHY MepexXy. OCHOBHUMH KpUTEPIIMU BUOO-
Py TomoIorii npu moOya0B1 JOKaIbHOI Mepexi B «PO3yMHOMY YHIBEpCUTETI» € KpUTepii: Haii-
HOI Mepeaayl JaHuX, MPOIMYCKHOI CIHPOMOXKHOCTI KaHally, MOXKJIMBOCTI LIEHTPaJi30BaHOTO
yIIpaBJIiHHS, IPOCTOTHU MOOYIOBH 1 LIIHOBI MOKa3HUKHU.

V pa3si cnuibHOT poOOTH 3-X CErMEHTIB NpHU OJHIN MaricTpaji oOMIHY KOMaHJHOO 1 Ync-
noBoto iHpopmaniero Mix C1 Cy C3 1 cepBepoM, IPUPOTHO, BUHUKATUMYTh KOH(IIIKTH, KOJIU /1Ba
1 OUIbIIE CErMEeHTIB MOTPeOyIoTh MPOBEAECHHS OOMIHY (BBEJECHHS 4YHM BHUBEAEHHA 1H(opmalii).
SIK110 103B17 KOH(MIIKTHOT CUTYallii, 110 BUHUKJIA IIPOBOAMTHCS HA KOPUCTh CETMEHTA, MEPILOro,
SIKUH 3BEpHYBCS JI0 MaricTpaii, TO IpyrHil 1 TpeTiil OynyTh nepedyBaTu B CTaH1 OYIKyBaHHS HOTo
3BUIbHEHH. OYeBHUIHO, III0 YUM O1IbIIEe TPUBAIICTH ()a3u aBTOHOMHOI POOOTH CETMEHTa MOpiB-
HSIHO 3 TPUBAIICTIO OOMIHY B MaricTpali, TUM MEHIIE MO3HA4Yal0ThCsl IPOCTOI CETMEHTa Ha Mpo-
TYKTUBHICTh MEPEXi B LILJIOMY.
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19.0LIHKA SAKOCTI [TPOTPAMHOI'O ITPOAYKTY

Koba A.b., lep>xaBHuil yHiBepcUTET TeneKoMyHikaiii, Kuis

CphoroJiHi CTBOPEHHSI BUCOKOSIKICHOTO TIPOTPAMHOTO 3a0€3IICUCHHS € OJTHIEI0 3 HalBaXIIu-
BILIMX 3aBJIaHb PO3BUTKY HayKH Ta BUPOOHHUITBA. Bix TOro, HACKUIBKK BIANO 3pOOJIEHO MPO-
rpamMHe 3a0e3MeUeHHS CUCTEMH, 3JICKHUTh B KIHIIEBOMY Pe3yJIbTaTi 11 )KUTTE31aTHICTb.

Kopmnoparis IBM 3anpornonyBaia METOJOJOTII0 CTBOPSHHS CKIQJHHUX MPOTPAMHUX KOM-
IUIEKCiB, 0 oxepskana a3y Cleanroom Software Engineering. Bona opienroBana Ha mpodeci-
OHAJIIB, 110 OaXalOTh YIOCKOHAIMTU CBOi MeTtoau po3podku III1. Cleanroom — me cykymHicTh
aJIMiHICTPATUBHO-TEXHOJIOTTYHUX MPOLECIB, IO JO3BOJIAIOTH KOJIEKTUBAM pO3pOO0IIIOBayiB IUIa-
HYBaTH, BUMIpIOBAaTH, MPOEKTYBATH, KOAYBATH, TECTYBAaTH 1 CEpTU(IKyBaTH MPOTrpaMHi MPOIYK-
TH.

Meronosoris Cleanroom noOynoBana Ha TPhOX KOHIICTIIISIX:
* MOJyJIBHOMY IPHHITUII crieru@ikaiiii i mpoeKTyBaHHS;
* MATEMaTUYHOMY JI0Ka31 IPaBUIBHOCTI 3aCTOCOBYBAaHUX AITOPUTMIB;

* BUKOPHCTaHHI CTATHCTUKH 32 Pe3yJIbTaTaMU TECTYBAHHS SIK OCHOBH JIJISl OI[IHKU Ha(iiHO-
CcTi mporpam (cepTudikarii).

Mero MOKPOKOBOI JeTaizallii 3 aaMiHICTpaTUBHOI TOYKH 30py Meromosorii Cleanroom
MOJISITae y IOKPOKOBIH AeTamizamii IpoeKTy, KOJIM KiHIeBa (DYHKIIIOHAIBHICTh CUCTEMH JIOCATa-
€ThCs iTepaniitno. Ha kokHOMY eTari peasi3yeTbcsi BU3HAUCHUHN piBeHb (DYHKIIIOHATBHUX MOXK-
JUBOCTEH, 110 TECTYEThCS 1 cepTH]IKYEThCS aBTOHOMHO. Takuil crocid po3poOKu Mae KijgbKa
IUTIOCIB. 3 0JJHOrO OOKY, BUJHO, SIK CHCTEMa PO3BUBAETHCS, a 3 1HIIOIO — BUHHUKAIOTh J100pI Iie-
PEIYMOBH JIJIsl TIOJIIIIICHHS HE TIUTBKU CaMOT0 MPOJYKTY, ajie 1 MPOIEeCciB HOTo BUPOOHHIITBA —
aJDKe Ha KOXKHOMY €Talll aHai3YyIThCS JDKepella BUHUKHEHHS TIOMUJIOK 1 BiIOYBa€eThes iX ycy-
HeHHs. Ha erami GopMmyBaHHS apXiTeKTypu MailOyTHBOI CUCTEMH IMPOLECIYyPH TECTYBAaHHS IPO-
BOJSTHCS OLIBII PETENBHO, IO JO3BOJISE JIOKATI3yBaTH MOMUJIKY Ha PaHHIX CTaaisiX.

20. EJIEKTPOMOBUIb: ITEPEBAT'1 BUKOPUCTAHHSA EJIEKTPOABUI'YHIB

k.T.H., Hemo6a /.M., l'ontap M.M., MockansoB C.B., [TosraBchkuii HalliOHATBHUNA TEX-
HiyHMi yHiBepcuteT imeHi FOpis Konnparioka, [lontaBa

ABTOMOO1J1b, OCHALIICHUH €JIEKTPOABUTYHOM MAa€ HACTYIHI NIepeBaru y MopiBHSIHHI 3 aBTi-
MOOLIeM 3 IBUTYHOM BHYTpilIHbOTO 3ropanns (IB3): 3nauno summit KK/ (88-95% y enextpo-
IBUTYHA NpoTu 22-42% y JIB3); 011k BUCOKA €KOJIOTIYHICTD; peani3alis MaKCUMaJIbHOTO KpY-
THOTO MOMEHTY €JIEKTPOJIBUTYHA Y BCbOMY Jialla30H1 MIBUAKOCTEH; MPOCTOTa KOHCTPYKIIII 1 Ke-
pYBaHHSI; MEHIINUN 1IyM 32 PaXyHOK MEHIIOI KUJIBKOCTI PyXOMHUX YacTHUH 1 MEXaHIYHUX Nepeaay;
BIJICYTHICTh JTUHAMIYHMX HaBaHTaXXE€Hb, KPYTHJIBHUX KOJIMBAaHb B TpaHCMicii aBTOMOO1IS 1 BiO-
pariii; BUCOKa IUIaBHICTh XO/AY 3 LIMPOKKUM IHTEPBAJIOM 3MIHU YaCTOTH 0OEpTaHHS Bally €JIeKTpO-
JBUTYHA; MOXJIUBICTh POOOTH €JIEKTPOJIBUT'YHA B JIBOX HampsiMKax 0e3 J0JaTKOBUX MPUCTPOIB;
MO>KJIUBICTh PEKyIiepallii eHeprii; MpocToTa TeXO00CIyroByBaHHS, BEIMKUN MIKCEPBICHUN IMpO-
oir.

SIK OBUTYH 7Sl €IEKTPOMOOUISI MOXKYTh 3aCTOCOBYBATHUCS JIEKUIbKA BUAIB €IE€KTPOJBUTY-
HiB: 1BUryHH noctiiiHoro ctpymy (AI1C) 3 mocninoBHuMm 30ymxenHsam; JAIIC 3mimanoro 30y-
JDKEHHS; acMHXpOHHI ABUTYHHM (AJl) 3MiHHOro cTpymy; cuHXpoHHI ABUryHH (CJI) 3MiHHOTO

CTpyMYy.

21. ITPOBJIEMA PA3BUTHA N KAK OAHA U3 ITPOBJIEM MHO®OPMATU3A-
L1
ammeprmint /J.B., IBanuenko B.1.,/lepxaBuuii yHiBepcuTeT TenekomyHikaui, Kuis
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Ecth MHOTO prIIEMOB 1 (haHTACTHUECKUX KHHT, B KOTOPHIX KOMIBIOTEPHAS CUCTEMa 00-
peTana co3HaHMe ¥ OOMaHbIBaja CBOMX YeJIOBEUYECKHX co3aaTenieil. Bo3MoxkHO 1 nogobHoe B
peanibHOCTH? [TOKa MOBOIOB 17151 O€CIIOKOICTBA MaJIo.

Me1 Brieuatiiensl mporpammamu AlphaGo u Libratus, yerexamu po6otos Boston Dynam-
ICS, HO BCE M3BECTHBIC JOCTHIKCHUS KAaCAIOTCS JIMIIb Y3KUX cep H MOKa JAIEKH OT MacCOBOTO
pacnpocTpaHeHus. B moBceAHEBHOM KU3HU JIIOIA B3aUMOJEHCTBYIOT C ICEBJIOMHTEIUICKTYaIb-
ueiMu nomornHukamu ( Siri, «Okay, Google», Amazon Alexa), kaxplii U3 KOTOPBIX HE MPETCH-
ZyeT Ha JaBPbl JEHCTBUTEIIBHO «YMHON» MPOIPAMMBI.

Brpouem, ycriexu B 00JacTH IPOSKTHPOBAHUS MCKYCCTBEHHOTO HMHTEIICKTa JIEHCTBU-
TelnbHO BrevarisitoT. M yem Ommke neHp, korga MM craHeT MOJHOIEHHBIM HHCTPYMEHTOM
BJIMSIHUS Ha OOLIECTBEHHBIE MPOIIECCHI, TEM OOJIbIIE HAKAIUIMBACTCS OMIMOOK, YKA3bIBAIOIIUX HA
BO3MOYXHOCTbH 00X0/[a TUIIOTETUYECKUX «TPEX 3aKOHOB POOOTOTEXHUKH.

[TpoTtuBHUKOB cKaukooOpazHoro pa3sutus MU xBaraer. Unon Mack 4acTo BBICTyHaeT €
npenoctrepexenussMu. OH ropoput, yto MU «3T0 camblit 601b1110#1 pUCK, C KOTOPBIM MBI CTAJIKH-
BaeMcCsl KaK LMBHIM3alusa». MacK CUMTAeT, 4TO YIPEXKIAIOLIEe 3aKOHOIATENbHOE PEryInpoBa-
HUE fABIIsETCS 00s3aTeNbHbIM, Koraa Aeno kacaetcs MW, On ykasbiBaeT, 4to ObLI0 ObI Hempa-
BUJIBHO JKJaTh IUIOXUX IOCJIEICTBUN HEKOHTPOJIMPYEMOTO Pa3BUTHS, MPEXIE YEM MPEANPUHHU-
MaThb JEUCTBUS.

Bnanenen komnanuu Tesla, koropas mianupyer caenars Model 3 mepBbiM MaccoOBBIM
OeCUIOTHUKOM, YTBepkaaeT, yto MM moxeT HayaTh BOWHY 4epe3 (panblInBbie HOBOCTH, CIY-
(UHT YyY9eTHBIX 3aIUCEH SJEKTPOHHOM MOYTHI, TOAJIEIBHBIE TPECC-PENU3bI U MTPOCTO MAHUITYIIH-
poBaHue nH(OPMAaLIUEH.

bunn I'elitc, MHBECTUPOBABIIMN MUJIJIMAP/bI B PA3JMYHBIE TEXHOJIOTMYECKUE KOMIIAHUU
(cpeau KOTOPBIX HET HU OJHOTO MpOeKTa, cBs3aHHoro ¢ MU), moaTBepaui, 4TO OH COIJIaceH C
OecrokoicTBOM Macka U He TOHUMAET, II0YEeMY IPYTHe JIF0U He 00ECIIOKOCHBI.

Onnako croponHukoB MU cauiiikoM MHOTO ¥ B mepByio ouepennb 3to Alphabet, y koro-
POl €CTh OJIHU M3 CaMbIX MPOJABUHYTHIX B MuUpe pazpadotunkoB MM — DeepMind. Dta komra-
HUS cOo3/7aJ1a HeHpoceTh, MOOSAUBIIYIO B CIIOKHEHIIeH urpe 1’0o, 1 B HacTosmIee BpeMs padoTaeT
HaJI BRIMTPBIIIHOM cTparerueii B urpe StarCraft |1, mpaBuia KkoTopoii B 10CTaTOYHON Mepe oTpa-
aK0T MHOTOTPaHHOCTh U XaOTUYHOCTh PEAIBHOIO MUPA.

Ha, Mack BCE ke CMHUpPWJICS W PEIIWJI, YTO JIYYIIE MOMbITAThCSA AOCTHYb cuiibHOro MU
MIEPBBIM U PACIIPOCTPAHUTH ITY TEXHOJOTHIO B MUPE IO CBOMM MPaBHIIaM, YEM MO3BOJIUTh, YTO-
OBl QJITOPUTMBI CKPBIBAJIUCh U COCPEAOTAYUBAIIUCH B PYKAaX TEXHOJIOTMUYECKON WM MPAaBUTEN b-
CTBEHHOM JIUTHI.

Wnon nHBecTHpoOBai B HeKoMMepueckyto kommanuio OpenAl, kotopas 3anuMaetcs pas-
paboTkoif 0e30MacHOro0 MCKYCCTBEHHOTO MHTe/ulekTa. KommaHus u3BeCTHas TeM, 4YTO CO3JaeT
npaswia 6e3onacHoctu MU (Hazmesch, 4TO UMU BOCIIOJIB3YIOTCS BCE OCTAJIbHBIE Pa3pabOTUUKN),
BBINTYCKAET aIrOPUTMBI, TIO3BOJISIONINE YEIOBEKY 00y4aTh UCKYCCTBEHHBI MHTEIIEKT ACHCTBU-
SIM B BUPTYaJIbHON peallbHOCTH, a TAK)KE YCIENHO ModexaaeT urpokos B Dota 2.

Bosbmem s mpumepa cynepkommbiotep IBM Watson, momoraromuii Bpayam cTaBUTH
JMarHo3bl ¥ NOJ0MpPaTh ONTUMAJIBHOE JIeYeHHE. JTO OYeHb YMHAas MallliHa, HO OHA CIOCOOHA
JeNnaTh UMb TO, YTO yMeeT 000l Bpad. «BaTcoH» HE MOXeT pa3paboTaTh MPUHIUITHAIBHO
HOBYIO IPOTpaMMYy JIEYEHHS] MJIM CO3/1aTh HOBOE JieKapcTBO ¢ HyJs (xord B IBM rosopsr,
YTO MOKET, HO HET HU OJIHOTO MCCIIEIOBaHMS C peallbHbIM pe3yabTaToM). Ecnu otOpocuts map-
keTuHr — y |BM npocto HeT Takux aaropuTMos.

A Temepp MpeACTaBbTE, YTO CUCTEMa, CLIOCOOHAs CaMOCTOSITENIbHO BBIYYHTH MpaBWa U
HayaTh OOBITPHIBAThH YeJIOBEKa B JIIOOOHM UTrpe, 3aiimMercs jiedueHueM. JlmarHocTuka — 3TO TOXKeE
urpa. Ham u3BecTHBI ipaBuiia, M3BECTEH Pe3yabTaT (MALUEHT JOKEH BBDKUTH), OCTAIOCH JIUITh
HaWTH ONTHUMAJIBHYIO CTpareruto. Jla, MUJUTMOHBI Bpayel OCTaHyTCs 0e3 palboThl, HO JOJIras
(o4yeHb ronrasi) U 30pOBasi )KU3Hb CTOUT TAKHUX KEPTB.
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WuTepecHsblil cinydaii mpowusornien ¢ yat-6otrom Tay or Microsoft. B mapre 2016 roma
KOMIIaHHs OTKpbUTa TWitter-akkayHT 60Ta, ¢ KOTOPBIM MOT OOIIATHCS 000 MOIb30BaTE b Ce-
Td. B pe3ynbTare 00T CTa)l yUYUTHCS CIMIIKOM OBICTPO. MEHbIIIE YeM 3a CYyTKH poOOT pa3odapo-
Basics B mosX. OH 3asBUJI, UTO MOJJACPKUBAET T€HOLU, HEHaBUIUT (PEMUHUCTOK, a TAKXKE BbI-
pa3ui cBoe coryiacue ¢ moiauTukoi [ mriepa.

Microsoft 3astBriin, uTo 60T MPOCTO KOIMMPOBAI COOOIIEHHUS MMOJIb30BaTEIeH, U moobera-
JIM UCTIpaBUTh npodiiemy. Yepes Henento Tay cHoBa mosiBuiicst B Twitter. ITociie yero pacckasai
0 TOM, KaK YHNOTpeOJisij HAPKOTUKU MPSIMO Hepe]] MOIUIEHCKUMU. Tay BBIKIIOUUIN — Ha 3TOT
pa3 HaBcerja.

Cxoxue mpobnembl ucneiThiBaioT B Kurtae. Kopmnopamus Tencent ynanuna yat6oToB
BabyQ u XiaoBing u3 cBoero meccenmkepa QQ mocie Toro, kak o0a HadaiaM pacCKas3bIBaTh O
CBOCH HENOOBU K TpaBsiied B cTpane KoMMyHHCTHUECKOW TTapTUU M MeuTe nepeexarb u3 Ku-
tas B CIIIA.

22. JOCHIIXXEHHS MOXJIMBOCTI IHTET'PALIIL TOJIOCOBOI'O YIIPABJIIHHS B
[IOBYTOBI I[TIPUCTPOI

[TymxkapsoB .M., Jlep>kaBHUi yHIBepCUTET TeleKOMYyHiKallii, Kuis.

MoUBICTh 1HTETpallii rojiocy B moOyTOBI MPUCTPOI Ha TaHUH Yac He TUILKH pealibHa, a i
BIKE MOBCSKICHHO BUKOPHCTOBYETHCS B MTOOYTi. OCKIJIBKU MPUCTPil aKTHBYETHCS 33 JOITOMOT OO
rOJIOCOBOT KOMaH/IU, PO3Mi3HABAHHSI TOJIOCY JIOKAJIBHO PO3MIIIYETHCSI Ha TOJIOBHOMY ITPOIECODI,
o0 BiApasy 3p03yMiTH, 110 KOPUCTYBAY B3aEMOJIIE.

06 i30:110BaTH rOJIOCOBY KOMAHJy BiJ 1HIIMX IIyMiB, HOTPIOHO po3poOUTH HelpoMmepe-
XKy, AKa OyJe BUKIIOYATH BCi 30BHIIIHI IIyMH Ta Oyzae (HOKycyBaTHCs TUTBKH Ha TOJIOCI KOPHC-
tyBaua. [Ipote a1 TOro, mod NPUCTPiii KOPEKTHO CIIpUiMaB KOMAH/IU TIOTPIOHO 3aBaHTAKUTH B
0a3y JaHUX TOJIOC KOPHCTyBaya, OCKUIBKH HelpoMepexa — [1e mporpama Ky moTpioHoO HaByYaTH,
JUISL IHOTO 0araTo pa3 MOBTOPIOIOTH KOMaHy Ta MEpeBipsIoTh il Helipomepexi. Konu Heitpome-
pe’ka HaBuMIIaCs CIPUHAMATH KOPEKTHO KOMaH/IM CIIOXKHBa4a, TOJi MOTPIOHO MOAABATH TOJIOCOBY
KOMaHJy BXke 3 ()OHOBHUM IIIyMOM 1 TaK0’X KOPEKTYBAaTH NPaBUIIbHICTh BAKOHAHHS KOMaH/I.

23.JI0CJIJDKEHHS MOJEJIEM B3AEMOJII IoT ITIPUCTPOIB

Pomanenxo .M., /lepxaBHuil yHIBepCUTET TeleKoMyHikalii, Kuis

Cepel1 OCHOBHUX MOKJIMBHUX Mozenel B3aemoii loT-mpucTpoiB MoxHa Ha3BaTH HACTYIIHI:

e l0T-l0T: Moxxe OyTH HaHIIBUALIOW 3 TOUKU 30py 3aTPUMKHU Ta 0€3MEKH, OCKUIbKH MOXKeE
MpaloBaTH B aBTOHOMHOMY pexxumi. Llei minxig Mir Ou BUKOPUCTOBYBATHUCS JJIs ONPALIFOBAaHHS
HaaiHux ganux loT mepexi, ne loT onepartii BiiOyBarOThCS 3 HU3BKOIO 3aTPUMKOIO.

e [oT-bnokuelH: Bcl B3aEMOJii MPOXOJATh depe3 OJIOKYeHH, 1m0 3a0e3neuye He3MIHHUN
3anuc B3aemoii. Llei cnoci® Bu3Havae, 110 BCi J1ii B MEpexi € MPOCTEKYBAaHUMHU, OCKIIBKH X
JieTai 3anucadi B 6JI0KUElH, 1, KpiM TOro, 3011biyeTsest aBToHOMIsA loT-npuctpois. [Ipu npomy
3anmc ycix B3aeMoii y OjokueliHi nependayvae 301UIbIIEHHS MPOMYCKHOT 3JaTHOCTI.

o ['iOpuaHMii MigXiA: JHIIE YacTHHA OIEepalliil Ta JaHUX OINpPaIbOBYIOTHCSA B OJIOKYEiHI, a
pemta Oe3nocepeHbO po3noauUIsieTbess MK npuctposmu loT. Opnniero 3 mpobiem, w10
BUHUKAIOTh B IIbOMY MiAXO/1, € BUOIp TOTO, sSIKi OIepailii MOBUHHI MPOXOAUTH 4Yepe3 OIOoKueiHH
Ta BUPIMINTH 1€ 1J] YaC BUKOHAHHSI.

B nmanomy nocnimkeHHi 0yno po3riastHyTo Tpu Mozeni B3aemonii IoT nmpuctpois, ix oco6-
JIMBOCTI, IEPEBAry Ta MPoOIeMH.

24 TTIPUHIUIIA  BPAXYBAHHA BTOPHMHHUX JE®EKTIB ITPOI'PAMHUX
3ACOLIB
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K.T.H. Pynenko O.A., [TonTaBcbkuii HalioHanbHUM TeXHIUHUM yHiBepcuTeT imeHi IOpis
Konnpartioka, IlonraBa; Pynenko 3.M., IlonraBchkmii xonemxk Hadtu 1 ra3y I[lomTaBcbkoro
HAI[IOHAIBHOTO TEXHIYHOTO YHiBepcuTetry iMeHi FOpist Konapatioka, [Tonrasa

OpHi€ro 3 KIIOYOBHUX XapaKTEPUCTUK SIKOCT1, BU3HAUEHOIO MI>XKHAPOJIHUM CIEI[iali30BaHUM
crangaptoM 1SO 25010 € naniiinicts. Ilepen po3poOHUKaMu CTaBUTHCA 3aBAAHHS HE TIJIBKHU 3a-
3MIIACHIOETHCS. HA OCHOBI MOJIETICH.

YTpoIoBX OCTaHHBOTO NECATWIITTS OyJia 3BEpHYTa yBara Ha BiZICYTHICTh Y MOJEIISIX MPH-
MYLICHHS PO HAsBHICTh BTOPHHHUX J1€(EKTIB — Ne(EKTiB, 110 BHOCATHCS B PE3YyIbTaTi YCYHEH-
HS BUSIBJICHUX (TIEpBUHHUX) AeheKTiB. ICHye YOTHPH MiAXOAM O OLIHKU MPOOJIEMH BTOPHUHHHUX
nedexris. B poboTax JI. MaeBChKOTO TOCTIKEHHS CPSIMOBaHI HAa OMUCAHHA (13UYHOT TPUPOAN
BTOpUHHUX AedekTiB. [pyruil miaxij 1mp0ro aBTopa I'PYHTYETHCS Ha TEOPii 4acCOBHX PSITIB 1
JI03BOJISIE BUOKPEMJTIOBATH BTOPUHHI Ae(EeKTH 13 3arajJbHOrO MOTOKY AedekTiB. TpeTiit miaxin
(B. MimeHko) — BUKOPUCTaHHS iMiTamiiHOro MojentoBandsa. YerBepruid miaxia (B. Xapuenko,
O. Opapy1ieHko) — BUKOPUCTaHHS MOAM(DIKOBAHUX MOJeNei OLIHKM HaIiiHOCTI MPOrpaMHUX
3ac00iB, B (DYHKI[IIO PU3UKY SKUX BHOCHTBHCS IMapaMeTp, IO XapaKTePU3YE YHCIO BTOPHHHHUX
neeKTiB.

25. TEXHOJIOI'TA 1JIA VIIPABJIIHHA JOMAIIHIMU TTPUCTPOSAMU 3 TEJIEDO-
HY

Cemubanamyt P.O., k.1.H., loporo6in B.II., [lonTaBchbkuii HaliOHAIBHUN TEXHIYHUHA yHi-
Bepcuret iMeH1 FOpis Konapatioka,[lonrasa

Byno crBopeno Hoe mokomiaass SMART-TexHomor . [ToKOTIHHS OTpUMaIO pO3IIHMpEHi
mokimBocti  Natural —Language Processing. HoBoBBeieHHsT — 103BOJUTH KOPHUCTyBadaM
B3aeMOIIATH 3 TexHikoo LG. B3aemonis mojsrae y BUKOPHUCTaHHI IMOMYJISPHOTO MOOUIBHOIO
3acrocyBanHs LINE. JlomaTok gocTynHuii Ha MOOIIBHHX MPHCTPOSX Mif yupasiainasm Android,
10S. A takox Mae 3actocyBanHs Ha komm'orepax 3 OC Windows iMac OC. Bce HeoOxiaHe s
B3a€EMOJIII 3 TEXHIKOK MOXKHa 3HAWTH B cMapTdoHi. Hikomu panimie ympaBiaiHHS MOOYTOBOIO
TEXHIKOIO HE OyJ0 HacTUIbKHM 3py4HuM. HamucaBmm B 4yat «S iny y BIIIYCTKY» , aKTUBY€Th-
csa pexxum Vacation. Ilicist mporo TexHika rmepeiiae B eHeprozoepiraroumii peskuM. IIpaabHa
MaliHa TIOYHE TMpaHHS 3a JICHb Tepel MOBEPHEHHSM BIJIACHUKA JIOJOMY. BIIacHWKM Mo-
KYTh JI3HATHUCS TPO CTaH TEXHIKM y PEXHUMI peanbHOro yacy. JIroaum MOXyTh 3aBaHTa)KyBa-
™1 ¢ortorpadii Ha xomoauiabHUK. Taki ¢ororpadii OynyTrh BinoOpaxkarucs Ha HOro aMCILIE].
JlyxoBKa MOYe MOBIIOMJIATH KOPUCTYBauaM PO OHOBJIEHHS 0a3u perenTiB.

26.3ACTOCYBAHHSI HOBITHUX IH®OPMAIIMHUX TEXHOJIOI'TA IIPU
VIIPABJIIHHI BIMCbKOBUMU ITIPO3AIIAMH Y CYUYACHUX YMOBAX BEJEHHS
BOMOBUX I

Cepbun B.B., YBaposa A.O., JlepkaBHe nianpuemctBo «KoHcTpykropebke Oropo «IliB-
nenne» iM. M.K. Suremns», ninpo

B ymoBax mBHAKOro 3MIHEHHS ONEPAaTUBHOI OOCTAHOBKM [UIsl BHUPILICHHS 3aBJaHb
BiJJOOpaXXeHHs JOCTaTHbO TOYHOI 1 CBOEYACHOI 0OCTAaHOBKH, MPUHHATTS NPAaBUIBHOTO PILIEHHS 1
JIOBEJIEHHS HOro 10 OCOOMCTOro CKIaay MpH YINpaBiIiHHI BIHCBKOBUMH MiAPO3I1II0OMaMU
HEOOXIJHO IHTEHCHBHE BUKOPUCTAHHS HOBHMX 1H(pOpPMaliIHHUX TEXHOJIOTIH, cucTeM 1 3aco0iB.
OpHOYacHO y Cy4acHHX YMOBax BeJCHHs 00MOBHX il MOCTIHHO 3pOoCcTaoTh 00cATH 1H(pOopMallii,
sKa LUPKYITIOE Y CUCTeMAax YIpPaBIiHHS BICbKOBUMH Mifpo3ainamMu. CydacHUH piBeHb PO3BUTKY
arapaTHUX 1 MPOTrpaMHHUX 3aco0iB 3pOOMB MOXJIUBUM (DOpMYBaHHS Ta BeACHHsS 0a3 JaHUX
orepatuBHOI iH(popMarii, BUpIIeHH 1HQOPMAaLIHHUX 3aBAaHb HA BCIX PIBHAX YNpPaBIIHHS, Y
TOMY YHCIIi O€3MOCePEeIHhO Ha 3ac00aX BOTHEBOTO YPaKCHHS.
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Jns moOynoBM aBTOMATH30BAaHOI CHCTEMH YIPABIIHHSA Ta KOHTPOJIIO BiCHKOBOTO
MIPO3LTY TOTPIOHO BUPIIIMTH HU3KY TUTAHb:

- U1 3a0e3nedeHHs iHopMaIliitHO1 3B'13HOCTI 1 opraHi3aiii B3aeMoii 3ac001B yIpaBiIiHHA
1 BOTHEBOTO ypaXX€HHsI HEOOX1IHEe CTBOPEHHS €IMHOTO 1H(GOPMAIIITHOTO MPOCTOPY;

- BIIPOBAJKEHHS anapaTHO-NPOTrpaMHUX 3aco0iB, 1m0 3a0e3MedyroTh KOMIUIEKCYBaHHS
iHopmariii Bi pI3HOPITHUX JDKEPEN, aBTOMATH3AIlI0 TMpOoIEeciB 0OpoOKKM Ta iHTepmpeTarii
iH(popMalii, MO HAAXOAUTH, a TaKOXK (OPMYBaHHS 3arajibHOT 0a3W NaHUX 3 PO3MOAUICHUM
JIOCTYIIOM JI0 HET;

- 3a0e3neuenHs iHpopMamiifHOI Oe3lekHu sIK KaHaliB HaIXOKeHHs iHdopmarii, Tak i
MPOIIECIB yIpaBIIiHHS Ta (OPMYBaHHS CUTHAJIIB HA 3aCTOCYBaHHS 3aCO0IB BOTHEBOT'O YPa)KCHHS.

3 ypaxyBaHHSM BaXJIHMBOCTI BHUPILNICHHS 3aBJaHb YIPAaBIiHHS 3ac00aMU BOTHEBOTO
YpOKEHHS 3 OJHOYACHOK HeoOXimHicTIO 3abe3nedeHHs iH(opMmalliiHoi Oe3reku Ta Oe3meKu
3aCTOCYBaHHA  O30pO€HHS Yy  BIMCKOBUX  MIIPO3[AUIAaX  HPOMOHYETHCS — 3aCTOCYBAaHHS
iHopMaIiiHO-aHAMITUYHOI CHCTEMHU Ha 3aco0ax BOTHEBOTO YpaKCHHS, SKa IOJIETIINTh
OPUKAHATTS yIPaBIiHCHKUX DILICHb HA OCHOBI JaHUX, SIKI OJEPXKYIOTHCS y PEXHUMI PEeaTbHOTO
qacy.

VY nonoBini mpuBeaeHI BapiaHTH MOOYIOBU Ta PYHKIIOHYBAaHHS aBTOMATH30BaHUX CHUCTEM
yhnpaBiiHHSA Afs  ©pEeKTUBHOTO YIPaBIiHHS  BICPKOBUMH  MHIAPO3JAUIAMHU, HIATPUMKHU
BJIACTHBOCTEH IMpoIIeciB 0OMiHY iHPOpMAITIE€I0 HA BUCOKOMY PiBHI, 3a0€3MIEYCHHSI BiIIIOBITHOCTI
BUMOTI'aM CBOEYACHOCTI, JOCTOBIPHOCTI Ta CKPUTHOCTI.

27.YJIOCKOHAJIEHHSI ABTOMATU30BAHOI CHUCTEMU TEPMOOBPOBKU
CKJIOBHPOBIB PI3HOI KOH®ITI'YPAILIIl Y KOHBEEPHII ITEYI

Cokipina B.O., k.1.H., nou. €pminosa H.B., [lonTaBchkuii HalllOHATLHUN TEXHIYHUN YHi-
BepcuteT iMeHi FOpist Konaparioka, [Tonrasa

B po6oti po3pobiieHi Ta TOCHiKeHI MaTeMaTH4HI MOJEN, sIKI OMUCYIOTh AUHAMIKY TEM-
MIEPaTypPHOTO IOJIS 1 MOJISi MEXaHIYHOI HANPYTrH IpU TepMOOOpOOIIi CKIOBUPOOIB IIMITIHAPHIHO-
KOHIYHOI 1 MPU3MaTUYHO-IIMIIIHAPUYHOI KOH(ITyparliii, 10 T03BOJIUIN BUSIBUTH HAHOUIBII KPH-
THUYHI 00JIACTI CKJIOBUPOOIB 3 TOYKH 30Dy iX CTaHy MIITHOCTI METOJIOM IIH(PPOBOrO MOJIEITIOBAH-
Hs. Byna 3anmponoHoBaHa MeTOAMKa aBTOMAaTU30BaHOI0 (JOPMYBaHHsI TapaMeTpiB TEPMOOOPOOKHU
CKJIOBHPOOIB TIO 1X 33JIaHOMY THIIOPO3MIpy, sika 0a3yeThCsl HA OCHOBI MUGPOBUX MOJIETEH TUHA-
MIKH TOJIB TeMIepaTypy 1 MEXaHIYHOi HAaNpyru; po3podiieHa MeTOMKa MTPOeKTyBaHHs Oararo-
PiBHEBOI MiKPOKOHTpOJIEpHOI cucTeMu aBTomaTm3arii i3 3acrocyBanHsiM SCADA-TexHomori# 3
ypaxyBaHHSM OCOOJMBOCTEH 00'€KTy KepyBaHHS, MOB'SI3aHUX 3 BUKOPUCTAHHSIM KOMILUIEKCHUX
mokepen eHeprii. CHHTe30BaHa CTPYKTYpa MIKPOIPOLIECOPHOI CHUCTEMH aBTOMaTU3allii, 110 3a-
Oe3neuye panioHaJlbHI PEKUMHU TEPMOOOPOOKH CKIOBUPOOIB CKIanHOi KoHpiryparii. B poboTi
3aMporOHOBaH1 CXEMHI PILIEHHS MIKPOIPOLECOPHOI MICUCTEMH KepyBaHHs ra30BUMHU NaJIbHU-
KaMHu Te4yi TepMoOoOpOOKH 3 ypaxyBaHHSIM OCOOJMBOCTEH, SKi BUHHUKAIOTh IPU BUKOPUCTAHHI
KOMILUIEKCHUX JDKEPEIT EHEPTii - eJIEKTPOCHEPrii 1 ra3y.

28.LIMD®POBE TA CITYTHUKOBE TEJEBAUEHHS B YKPAIHI. TIEPEBATU TA
I[MTPOBJIEMU

Konoc A.A., [lepxaBHuil yHIBEpCUTET TeleKOMYHiKalii, KuiB.

[Mudpose Tenebauenns (Bix anrt. Digital Television, DTV) - texHosoris nepenadi Teaesi-
31ifHOTrO 300pa’keHHs Ta 3BYKY 3a JIOTIOMOT'OI0 KOJIYBaHHS B1JIEOCUTHAIY Ta CUTHAILY 3BYKY 3 BU-
KOPUCTaHHAM IU(PPOBHUX KaHaiB. TakMM YMHOM, CKOPO aHAJIOTOBE Tejae0aueHHs Mijie B iCTopilo,
OCKIJTbKHM Ha3eMHI, CYITyTHUKOBI Ta KaOebHi JIiHIi mepeaadi, 3a JOTIOMOTOK SIKUX BiOYBa€eThCS
JIOCTaBKa BCIX TeJENporpam Iisgadam, BXXKe MPaKTUYHO MOBHICTIO NMEpeliIn Ha dpoBi MeTo-
. JlocBin, HaOyTui TeneBi3iHMM MOBJIEHHSIM TOKa3aB, 110 NEPEXOJaYd B HU(PPOBUN BUTIIA
TesiebayeHHs, OTPUMY€E HOBI MOXIIMBOCTI, 30epiraloun eKOHOMIUHY e(eKTUBHICTb. [lepenaBaHHs
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TEJIEBI31MHOTO CUTHATY Y JABIMKOBIH (hopMi MO JiHIAM 3B’S3KYy 3 3aBaJaMy 3HAYHO MiJBHUILYE
3aBaJI0CTIMKICTh TiepenaBaHHs. [lepenaBanHs TeIEBI31IHHOTO CUTHANY Y JIBIMKOBIN (opmi 1o Oa-
TaTOJIAHKOBHM JIIHISIM 3B 3Ky J03BOJISIE€ 3/IIMCHIOBATH OaraTOKpaTHY pereHepariito Ta CKpemo-
JIIOBaHHA LU(PPOBOTO CUTHATY B MPOMDKHUX MYHKTAX, a TAKOXK U(GPOBY KOPEKIIII0 CIIOTBOPEHD
Ta 3MEHIIEHHS (UIYKTYaIl[ilHUX Ta MEpioJUYHUX 3aBajJ y MPOMDKHHUX IYHKTaX, 3aro0irarouu
TaKUM YMHOM HAKONMUYCHHS 3aBaji B3JOBXK YyCi€l JiHII 3B’s3Ky. ToMy, SKICTb 300pa’KCHHS B
uGpoBiil TeneBi3iiiHIi cCUCTeMI MPAKTUYHO MOBHICTIO 3aJIEKUTh BiJl SKOCTI CHTHAIY, IIO CTBO-
peHul Ha TeNeleHTPi, Ta MaiKe HEe 3aJIe)KUTh BiJl CKIAQTHOCTI Ta JOBXWHHU JIHIA 3B’S3KY.
IHakme kaxxyun, udpoBa TeleBi3iifHa cucTeMa 3a0e3nedye mpo30py rnepeaady BiJICOCUTHATIB.
B manoMy Bumaaky ciig po3yMiTH MPO30PICTh SK HE3MIHHICTH CHTHAJIB JDKEpesa, KOJU
30epiraeThes MOYAaTKOBA SIKICTh BiJleOMaTepialy Ta HOoro 3JaTHICTh 10 MOJAIBIIOT 00POOKH.

udpose TenebayeHHS AO3BOJISIE TEIEBI3IMHIM MOBHUM KOMIAHISIM BCTYIIUTH B TIPSIMUIN
KOHTAKT 3 TJIsIa4aMu, IPONOHYIOUH MOCIYTH, HAPUKIA/, 0 BUKIIOYHINA JeMOHCTpaIii pi3HUX
nonii Ta 3axoniB. Ilpu mpomy pekiama, 3acHOBaHa Ha BUBYEHHI IpUCTpacTeld Ta CMakiB
IIsAa4iB, MOXKE CTaTH IiIbOBO0. HapemTi, udpoBi TeXHOJOTIT JO3BOIAIOTH J10AaTH Teneda-
YeHHIO 1HTEpaKTHUBHHM XapakTep. [HTepakTuBHa pekjiama, MHOCIYrd 3 MPOAaxy TOBapiB,
TeNeBi3iiHI irpu OymyTb, MaOyTh, NEpPIIMMHU IMPOSBAMHU IHTEPAKTUBHOCTI, 32 SKUMHU ITOBHHHI
MOCIIyBaTH OCBITHI Ta iHIII mporpaMu. KpiM Toro, crae MOXJIMBUM 0araTOMOBHHI 3BYKOBHil
cynpoBia. bararo pokiB B TenebadeHHi, Ha BiAMIHY BiJg KiHemarorpada, HEe MUPUAUISIOCT
HAJEKHOI yBaru 3BYKOBOMY cyrpoBoay. CydacHi cTaHmapTd IU(GpPOBOTO MOBJICHHS MPOIMOHY-
I0Th IIMPOKHHA CIIEKTP MOXIIMBOCTEH BHOOPY 3BYKOBOTO CYIPOBOIY — BiJl MOHO(OHIYHOTO 10
MaHOPaMHOro 0araTOKaHaJbHOTO 3 OJHOYACHUM CYNPOBOJOM 3BYKOBUX JOPDKOK JEKLIbKOMA
MoBamu. llpum mepexomi Ha Oyab-Ky HOBY TEXHOJOTII0 BHHHUKAIOTH MPOOJIEMH MO0
CTaHAapTHU3aIlli JaHOT TEXHOJIOTI.

29.COMPARATIVE OF TIME SERIES FORECASTING BASED ON THE TREND
MODEL AND ADAPTIVE BROWN'S MODEL

Ph.D.Student Dibrivniy O.A., Ph.D.Student Grebenyuk V.V., State University of
Telecommunications, Kyiv

Thesis dwells upon statistical methods of analysis of time series, construction of trend and
trend-seasonal models of time series and their usage for short-termed forecasting of the devel-
opment of economic processes. Thesis contains comparative analysis of the results of forecasting
Bitcoin price based on the trend model and adaptive Brown's model. The forecasting was based
on Bitcoin rate to USD, for the period, from January the 15" to December the 1% of 2017.

Comparing the obtained forecasts, one can distinguish the following features:

* For prediction based on the trend model, the biggest error was 4.1% and it was observed
at the beginning of forecasting, which is explained by the fact that the trend forecasting model
does not consider new economic trends.

* During long-term forecasting, the average relative error was 1.37%, therefore the trend
model can be used for long-term forecasting.

» The average relative error for forecasting based on Brown's adaptive model was 2.1%,
which is more than in the trend model. This is due to the fact that the adaptive model does not
take into account seasonal factors.

+ Adaptive model more accurately describes the direction of changes in the indicator, but
some time delay is present.

30. JIOCJIJKEHHS KOHIIEITLIT «IHTEPHET PEYE»

JIucenko B. O., [lep>xaBHU# yHIBEpCUTET TesleKOMyHIKallii, Kuis.

Iatepuér peueii (auri. Internet of Things, 10T) — koHIenIis Mepexi, 10 CKIATAETHCS 13
B33a€MO3B's13aHUX (DI3MYHMUX MPUCTPOIB, SKI MAOTh BOYIOBaHI JaTYMKH, a TAaKOXK IMPOrpaMHE 3a-
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Oe3reyeHHs, M0 J03BOJIAE 3AiMCHIOBATH mepeaady i oOMiH JaHUMHU MDK (Di3SHUHUM CBITOM i
KOMI'IOTEPHUMHU CHUCTEMaMHM, 33 JOIIOMOIOI0 BUKOPUCTAHHS CTaHJAPTHHUX IPOTOKOJIB 3B'SI3KY.
OxpiM JaTymKiB, Mepeka MOXKE MaTH BHKOHABYI MPHUCTPOi, BOyIoBaHi y (i3uuHi 00'€KTH 1 1MO-
B's13aHI MK c00010 Yepe3 ApoToBi un 6e3poToBi Mepexi. Lli B3aeMomnoR's3aHi mpUCTpoi MarOTh
MO>KJIMBICTh 3UMTYBaHHS Ta MPUBEICHHS B Ji0, (PYHKIIIO NMPOrpaMyBaHHs Ta ineHTH(ikamii, a
TaKOX J103BOJIAIOTh BUKIIFOYMTH HEOOX1IHICTh Y4acTl JIFOJMHH, 32 paXyHOK BUKOPUCTAHHS 1HTe-
JeKTyaJIbHUX iHTEp(DEHCiB.

[HTEepHeT pedeil rpyHTYETbCS HA TPhOX 0A30BUX MPUHLMIIAX: MTO-TIEpILE, TOBCIOJHO MOMIHU-
peHy KOMYHIKaIiiHy iHppacTpykTypy, nHo-Apyre, r1odaibHy i1eHTH]IKAII0 KOXKHOTr0 00’ €KTa 1,
[IO-TPETE, MOXKIIMBICTh KOXKHOI'0 00’ €KTa BIIIPABIISTH 1 OTPUMYBATH JaHI 3a IOIIOMOIOIO I1€pCo-
HaJIbHOT Mepexi abo Mepexi [HTepHeT, 10 sIKOi BiH MiAKIIOUYSHHH.

Internet of Things - e HoBa Tema, 10 Ma€e BaXKJIIMBE TEXHIYHE, COIIAIbHE I EKOHOMIYHE
3HayeHHs. CHOXXUBYI TOBapH, TOBapU TPUBAJIOr0 KOPUCTYBAHHS, aBTOMOOiII 1 BaHTaXiBKH,
IIPOMUCIIOB] Ta €HEPreTUYHI KOMIIOHEHTH, JAaTYMKU Ta 1HIII MPEIMETH MOBCAKICHHOTO XHUTTS
MPOEKTYIOTHCS 3 MIAKIIOYEHHSAM 110 [HTEpHETY 13 MOTY)KHUMH (YHKLISIMU aHaNi3y JaHHUX, L0
00iI15I€ TTOBHICTIO 3MIHUTH Halll CTUJIb POOOTH, crioci0 >kuTTs 1 po3Baru. Brumus loT Ha [aTepreT
1 EKOHOMIKY B HAWOJIMKIOMY MaiiOyTHROMY Ba)KKO MEPEOIIHUTH, 1 3T1THO 3 IESKUMH OLlIHKAMH,
1o 2025 poky 50 mapa mpuctpoiB OynyTh ocHamieni Gyukuismu loT, a rmodanbHi eKOHOMIYHI
MOKa3HUKH X BIUIMBY CKIanyTh 11 TpunbiioniB nonapis CLIA.

31.ITPOBJIEMU IHTEI'PALIII KOHLIEIILI « [HTEPHET PEUE»

Jlucenko B. O., [lep>xaBHuii yHiBepcUTET TeneKoMyHikarliii, Kuis.

HInpoxomy BIpOBaKEHHIO [HTEpHETY pedeil MepenIkoKarTh CKIIAIHI TEXHIYHI Ta opra-
Hi3aIiiHi MpobyieMu, 30KpeMa, IMoB’sA3aHi 31 CTaHaapTU3aIliern. CIMHUX CTaHAAPTIB I IHTEpHE-
Ty pedeli MOKM HeMae, M0 YCKIIAAHIOE MOXKITUBICTD 1HTETrpallii MPONOHOBAHUX HAa PUHKY PIIICHb
1 6araTo B YoMy cTpuMye N0sABY HOoBUX. HalicuibHine rio0ajbHOMY BIPOBAIKEHHIO NEPEIIKO-
JDKA€E PO3IUTUBYACTICTD (DOPMYITIOBaHb KOHIEMIIIT IHTEPHETY pedel i BEeTMKEe YMCIIO PETyIsATOPIB i
iX HOpPMaTHUBHMX aKTiB.

Crpumyroui paxTopu:

HeoOximHiCTh MPUWHATTS 3araJIbHUX CTaHIAPTIB

[ToBinbHMIA Tepexif 10 mpoTokony [Pvo

HecymicHicTb psily KOMIIOHEHTIB

[Tpobnema 3axucTy NEpCOHATBHUX JAHUX Ta OE3MEeKN

[TopiBHSIHO BHUCOKaA BapTiCTh 1HTErparii

Ha nanuit MOMEHT TE€XHIYHI MATaHHS MPOJIOBKYIOTH 3aJMIIATHCS HEBUPIIICHUMH, a TAKOX
BUHUKAIOTh HOBI CKJIATHOCTI B 0OJIACTI MONITUKH Ta 3aKOHOJABCTBA, aJi€ TaKi PYIIiiHI CHIIH, SIK
CTPIMKHI PO3BUTOK 1H(QOPMaIIITHO-KOMYHIKAI[IHHIUX TEXHOJIOT1H, MOJa Ha MOOLIbHI TaKeTH,
3HWKEHHS €Hepro3aTpar, MiATpPUMKa JIepKaB Ta Jiii IHHOBATOPiB OyAyTh CTUMYJIIOBATH PO3BUTOK
JTAaHOT KOHIIEMIIi Ta CTAHOBJICHHS 11 3arajlbHOMPUUHSITHM CTaHIapTOM.

32.PO3POBKA AJITOPUTMY MOJAVYJIIPHOI'O EKCIIOHEHIIOHYBAHHSA 3 BU-
KOPUCTAHHAM INEPEJJOBYNCJIEHD

baranin A.l., [lep>xaBHuii yHIBepcUTET TeleKOMYyHikallii, Kuis.

[IpencraBnenns iHpopmanii y ABIHIKOBOMY KOJlI Ha CbOTOJHIIIHIN JIEHb € OCHOBHUM CIIO-
coboMm TexHIYHO1 00poOKku 1H(popmarii. Ha Benukux mignpreMcTBax npu po3poOiii IporpaMHOro
3a0e3neueHHs] BAKOPUCTOBYIOTHCS TIEPEBIPKU HA BUKOHAHHS IIEBHUX YMOB, IPUYOMY SIKILO YMO-
Ba BUKOHYETbHCS, ONepaH/ Npuiimae 3HaueHHs 1, a Ko Hi, 3HaueHHs 0.

Takox y O6yap-skomy I1K mocexkyHau BiiOyBarOThCsl AECATKU €IEMEHTAPHUX OIeparii 3
JMBIMKOBUMH YHCJIAMHU, HEPIAKO W Benukoi po3psaHocTi. OCHOBHa mpoOiema ToJsArae B
OOMEKEHOCTI PO3PSAHOI CITKH Tpolecopa, 10 MPU3BOAUTH 10 30UIBIIEHHS €IeMEHTApHHUX
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orepauiid yepe3 HEMOXKJIMBICTh iX 0OPOOKHM MPOLECOPOM 32 OAHY CIpoOy Ta CIIOBUIBHEHHS PO-
00TH OOYMCITIOBAIIBHOTO MPUCTPOIO. 3 1I€I0 METOI Oyiii po3po0JIeHI METOAH MPUCKOPEHOT 00-
poOKu iH(pOpMarii.

AKTyalbHICTh JTaHOT TEMH 3YMOBJICHA HAsIBHICTIO MPOOJIEMH ITiABUIICHHS €(PEKTHUBHOCTI
00poOKM HaHMX, 30€pEeKECHHS MIBUAKOJII Ta 3armo0iraHHs TEepeHAaBaHTAKCHHSIM KOMITOHCHTIB
nporecopa mpu poOOTi 3 OaraTo PO3PSAHUMHU YUCIIaMH, a TAKOXK 3a0€3MEUeHHS 3aXUCTY Bif
BTPATH JIaHUX NpH X MU pyBaHHI.

Mertoro poOOTH € AOCTIHPKEHHSI HAasBHUX METOJIB ITIIHECEHHS J0 CTEIeHI 10 MOAYJIIO Ta
MIPUCKOPEHOTO MHOXKEHHS Ha MPEIMET JOIIIBHOCTI iX BUKOPUCTAHHS, a TAaKOX PO3poOKa ymo-
CKOHAJICHOTO METOJTy Ha 1X OCHOBI.

3aBIaHHA PO3POOKU AITOPUTMY MOJIYJISPHOTO EKCIIOHCHI[IOHYBAHHS 3 BHKOPHUCTAHHIM
nepeo0YnCIIeHb BUPINIYEThCS MUITXOM IPEACTABICHHS 0araro3HavyHOrO CTYIEHsS 4YHucla Y
JBIHKOBOMY BWTJIS/II 3 3aCTOCYBAHHSIM TOIEPEIHBOTO OOYUCIICHHS 3MIHHHUX, MPEACTABICHUX Y
BHUIJISIZII 3QIMINKIB BiJl MIJIEHHA Ha BEJIMKI YWCIa, IO CHPHUSE CKOPOYCHHIO Yacy OOpOOKH
oreparliii Ta 3amo0iraHHIo MEPEBAHTAKEHHS PO3PSAHOI CITKU TIPOIEcopa.

33.CTEHZA KOHTPOJIA BOJIHOBOI'O COITPOTUBJIEHUSA TTPAMOYI'OJIbHBIX
DJIEKTPUYECKHX COEJIUHUTEJIEN MH®OPMALIMOHHBIX CUCTEM IIEPEJIAUM
JAHHBIX

TepexoB B.B., k.1.H. CenuxoB A.B., k.T.H., nour. Mapkos B.B., ®I'BOY BO «OpnoBckuii
rocynapcrBeHHbli yHuBepcuteT uMenu U.C. Typrenesay», Poccus, Opén

Pa3BuTHe 371eKTPOHHON TEXHUKHM IIPOMCXOAMUT B HAIIPABJICHUU MOBBIILEHUS €€ TPOU3BOIH-
TENBHOCTU M OBICTPOACUCTBHS, COMPOBOXKIAIOIIECTOCS YMEHbIIEHHEM €€ TrabapUTHBIX Pa3MepoB
U Macchl. JTa TeHJeHIMA TpeOyeT co37aHNs HOBOTO IOKOJIEHUS IEKTPHUUECKUX COeIMHUTENEH,
OTJIMYAIOIIUXCS OT 0a30BbIX MOJeNel OOJIBIIMM KOJIMYECTBOM KOHTAKTOB U IJIOTHOCTBIO HX
pa3MelIeHMs Ha U30JISTOPE.

AKTyabHON NHpoOJEeMONl IMOBBILIEHUS KAa4eCTBA COEIMHUTENEH, NMpPEeIHA3HAYEHHbIX IS
KOMMYTAllUA CUCTEM IIE€pelay JaHHBIX, SBJIAETCA CHUCTEMAaTU3alldsg METOIUK KOHTpOJI Hapa-
METpPOB, HE HOPMUPOBAHHBIX JIEHCTBYIOIIUMHU CTaHAAPTaAMH.

IIpumepom napamerpa, HE HOPMUPYEMOTO AJIsl IPSMOYTOJIBHBIX 2JIEKTPUUECKUX COCIUHHU-
TeJel, ABIsSeTCs] BOJHOBOE CONMPOTUBIIEHHE. OTCYTCTBUE METOAMK KOHTPOJISI BOJHOBOT'O COIpPO-
TUBJICHUS B CTaHAapTax Ha coequHuTenu tTuna «CHID» oObscHsAeTca TeM, 4TO N3HAYaIbHO JaH-
HBIM THN coeluHUTeNel He ObUl MpeJHa3HAYEH JJIs KOMMYTAllMM PaJuO4YacTOTHBIX 3JIEKTPOH-
HbIX nenei. OHaKo nosiBiaeHue HOoBbIX coenuuutenel Tuna CHII, npenHa3sHaueHHBIX UIsl KOM-
MYTallUd paAHOYacTOTHBIX EKTPOHHBIX IeNel, TpeOyeT CTaHIapTU3aLUH METOJUK KOHTPOJIS
nokasaresei, KOTopble paHee He CUUTAINCh 00s3aTeIbHBIMU JUIsSl COETUHUTENEN JaHHOTO THIIA.

JlaHHBIN TapaMeTp SBJISETCS BaXKHBIM I KOHTPOJIS, OCOOEHHO Ui BBICOKOYACTOTHOM
panuornepearomneil TeXHUKH, TaK KaK paccorjacoBaHue paboThl KOHTypa MPUBOIUT K CYIIECT-
BEHHBIM HCKQ)KEHUSM CHTHajla Ha BBIXOJIE€, K HEONTUMAIbHOMY PEKUMY paboThl. B HEKOTOPBIX
CllyyasiX paccoriiacoBaHue HapylaeT paboTy Bcel JIMHUM.

OCHOBHBIM HampaBJICHUEM pPEIICHUs MPOOJIEMbI MOBBIIICHNUS KauyecTBAa KOHTAKTHBIX Map
MPSIMOYTOJIBHBIX DJIEKTPUYECKUX COEAMHMTENECH SBIAETCS CO3JAHHME CTEHNA, PEaN3YIOLIErO
METOJIMKY KOHTPOJISi BOJIHOBOTO COMPOTHUBIICHUS MPSIMOYTOJBHOTO 3JEKTPUUECKOTO COEANHUTE-
1. JlaHHBINA CTEHJ MOXET COCTOSITh U3 FeHepaTopa CUTHAlIa, KOHTPOJIUPYEMON KOHTAKTHOM Ia-
PBI COEIMHUTENS, MOCTa MEPEMEHHOT0 TOKA, UCTOYHUKA HANpsHKEHUS MUTaHUs, TUddepeHin-
aJIbHOTO YCUJIMTEINSI, MUKPOKOHTPOJIIEpa U IU(POBOTO OTCYETHOTO YCTPONCTBA.

34. JIABOPATOPHbIN CTEH/ I'PAJIYUPOBKHU JJATUNKOB TEMIIEPATYPHI
TuxoB C.HU., k.T.H. CenmuxoB A.B., ®I'BOY BO «OpnoBckuii rocygapCcTBEHHbIN YHUBEP-
cutet uMenu U.C. Typrenesan,Poccus, Opén
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B pamkax o0y4eHuUs: CTYJJICHTOB CTOMT 33Jaua M0 U3YYCHHIO METPOJIOTHYECKUX XapaKTepu-
CTHK TEpBUYHBIX IpeoOpa3oBareseil, B 4aCTHOCTU HEOOXOIAMMO MOJYYUTh I'PaTyHPOBOYHYIO
XxapakTepucTuKy. CTyJeHTaM NPUBUBAIOT HABBIKU IPOBENEHUS 3KCIEPUMEHTAIBHBIX UCCIIE0-
BaHUU. J[7151 ycrienHoro mpoBeeHus OIbITa HEOOX0IMMO MUHUMU3UPOBATh BIUSHUE BHEUTHUX U
BHYTPEHHHUX (DAKTOPOB HA PE3yNIbTAT U3MEPEHHIA.

JIaGopaTopHbIil CTeH]I TPaIyUPOBKU ATYMKOB TeMIIepaTyphl MpeAHa3HAUEH IS CTYIEH-
TOB B paMKax BBINIOJHEHUs JabopaTOpHBIX padoT. Kimaccuueckue CTEHbI BBHIIOJIHEHBI B BHJIE
psiga mpeoOpaszoBareseil TeMnepaTypbl MOTPYKEHHBIX B Me€4b, B KOTOPBIX HAarpeBaeTcsl BO3IYyII-
Has cpena. Cam curHai ¢ mpeoOpa3oBaTesnieil CHUMaeTCsi BPY4YHYIO CTYIEHTaMHU.

[IpoGnema 3akirovyaercs B TOM, YTO Ioyydaemast GyHKIUS IpeoOpa3oBaHusl CTyIEHTaMHU
HE KOPPEKTHA, TaK KaK pacHpe/esieHue TEIJI0BOIo MOJs B IEYd HEPABHOMEPHO, CJIE0BATEIbHO
MOKa3aHUs 3TAJOHHOTO TEPMOMETpa M JaT4yMKa HE COBMAJAIOT TaK KaK OHU PACIOJIOKEHBI Ha
paccTosiHuM pYyr OT apyra. Tak jke caMH CTyIEHThl MOTYT HE YCII€BaThb PErMCTPUPOBAThH IOKa-
3aHus npeodpazoBatenieil. B utore nomyuennas GyHkuus npeoOpa3zoBaHus HE BEpHA, U IPU MO-
IBITKE U3MEPUTH TEMIIEPATypy € MOMOIIBI0 TEPMHUCTOPA, NMPH MOIYYeHHON (YHKIUHU Tpeodpa-
30BaHUs, 3HAYCHUsI TEMIIEPATYpPbI OyAyT HEKOPPEKTHBIE.

Jnist monmy4enus: 6oee TOYHON (yHKIMHU peoOpa3oBaHms TaTYMK JOKEH HarpeBaThCs HE
OT BO3/yXa, a OT HarpeBaTells ¢ 0ojiee paBHOMEPHBIM pacHpeesieHHeM TeMIepaTyphl, HapH-
Mep KepamuyeckuM HarpeBateneM. C 1eNbl0 YMEHbBIIECHUS BIMSHUS MHEPLUOHHOCTU Ipeodpa-
30Bareiei CTEeH/ MOJIKEH UMETh BO3MOXHOCTh PErYJIHPOBKHA MOIIHOCTH HarpeBaTeIbHOro dJie-
MEHTa, OHA He0OXOoAMMa JJIsi YMEHbBIIICHHS BIUSHUS MHEPLIIUOHHOCTH TIpeobpazoBareneil. [loka-
3aHUSI C U3MEPUTENBHOIO KaHaja OyAyT MPHUXOAUTh HA MUKPOKOHTPOJUIEP M BBIBOJUTHCS Ha
JUCIUIEH, YTO MO3BOJIUT CTYAEHTY BUAETH Cpa3y Bce HEOOXOIUMBbIE 3HAUEHHS 11apaMEeTPOB, TEM
CaMbIM yBEJIMYMBAs JOCTOBEPHOCTDH MMOKA3aHUM.

Hcnonbs3oBanne MUKPOKOHTPOJUIEpa OOECNEeYUT OOBEIMHEHHE NATYMKOB B €IMHYIO HH-
(dbopMalmoHHYIO ceTh. Tak ke MUKPOKOHTPOJUIEP MOXKHO coeAnHUTh ¢ [IDBM nns aBromarusa-
[IUY TTOJTy4eHHs 1 00pabOTKK MHPOPMALIUH.

35.MOJEJIb AHAJII3Y BEJIMKNX MACHUBIB TAHNUX HA OCHOBI ITO€JHAHHSA
METO/1IB KJIACU®IKALIT

K.T.H., TiToBa A.1O., JlepaBHuil yHIBepCUTET TeleKoMyHiKkalii, Kuis

CyuacHa 3a1a4a aHaJli3y BEJIMKUX MAaCHBIB JJaHMX B 1H(GOpMAILIMHUX CUCTEMaX € aKTyalb-
HOIO IpU 3a0€e3MeUYeHH] MATPUMKU TPUUHATTS PillIeHb 070 BUOOPY KUIbKICHUX XapaKTEPUCTHK
Ta 30UIbIIEHHS] €()EKTUBHOCTI 3BITHOCTI B 1iJIoMy. J[JIst BUpiIIeHHS AaHoi 3a1a4i He0O0X1IHO Mpo-
BECTU OIJISA]] ICHYFOUMX MOJIENeH, 3aco0iB Ta iH(opMaliiHO-aHATITHYHUX CUCTEeM aHaii3y Big
data.

B mpoueci ananizy obpano meroau kimacudikaimii Machine Learning, mo 103BOJIUIN BU-
SIBUTH KOPUCHY JJISl TIOJabIIoi oOpoOkH 1H(GOpMAIlilo Ta 3HAUEHHsI TAKUX XapaKTEPUCTHUK, SIK:
CHEeNU(pIYHICTb, YYTJINBICTh Ta TOYHICTh MOJIEJII IPOrHO3YBaHHS.

Jlnst 0OpoOKM eKCIEpUMEHTANBHUX JaHUX 3aCTOCOBYIOTHCS METOJIM CTaTUCTUYHOIO Ta Bi-
3yaJIbHOTO aHaJli3y, sIKI JO3BOJIAIOTh BUKOHATHU TOMEPEHI0O 00poOKyY Ta B1IOOpa3UTH MPOMIXKHI
pe3ynbTaTH, MeToan Kiacu(ikallii Ha OCHOBI MOOYIOBU MOJElNel MPOTHO3yBaHHS Ta MeTof K-
means 3 BUKOPUCTAaHHSIM MOBH MporpamyBaHHs R, 1110 103BOJISIOTH MPOBECTH PO3MOJUT Ta Ha-
BYAHHS JaHMX, BUSBUTH XapaKTEepUCTHKH. J[1s mepeBipku eheKTHBHOCTI 0OpaHUX METO/iB 3a-
MIPOMTOHOBAHO MPOBECTH TECTYBAHHS Ha PI3HUX 00’ €Max JaHHX.

36.PO3POBKA ITPOBOI'O JIOJATKY JUISI ITIATPUMKU ITPOD®OPIEHTAILIMHOT
POBOTHU
K.T.H., TiToBa A.1O., SIxy6oBckuit B.B., Jlep>xaBHuii yHiBepcuTeT TeaeKkomyHikaiil, Kuis
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Bubip maitbyTHbO1 nipodecii abiTypieHTOM Ta YTBOPEHHS YSIBJICHHS PO YHIBEPCUTET € aK-
TyalbHOIO MpobIeMoro. J[Jist BUpieHHs JaHOT TPOoOIeMH CIifl BpaxoByBaTH psij (hakTopiB, KOT-
pi moB's3aHi 3 crenudiko0 NpoQopieHTAIMHNX 3aX0/AiB, Ta PO3POOUTH IrpOBUN JOJATOK IS
niaBHIneHHI iHTepecy 1o BH3 cepen aGiTypieHTiB.

B mpomeci aHanily BH3HAYEHO AITOPUTM TECTYBaHHS TPABIsL, IO JO3BOJSIE PO3KPUTU
npodecito, a caMme CreliajbHICTh Ta YUM BOHA 00YMOBJICHA.

3amponoHOBaHO APXITEKTYPY irpOBOTO JIOJATKY Ta BU3HAYCHO MEPEIiK KOPUCTYBATLHUIb-
KHX BUMOT JIO HBOT'O, PO3pO0OJICHO KOHIICTIT JM3aifH, CIeHapil irpoBoro Aoaatky. B po3pobiieHo-
My MpPOrpaMHOMY 3a0e3MeUeHH] peati30BaHO AITOPUTM TECTYBAaHHS abiTypi€eHTa, Ta Bi3yaJllbHUH
PsAIl cepeOBHINA HA OCHOBI TPHOBUMIPHHUX MOJICICH PI3HOMaHITHUX 00’ €KTIB Ta B3a€MOJII I'paB-
1151 3 pi3HUMH 00’ ekTamu cepenoBuina Ha ocHoBi Unity3d (kpoc-mnardopMHUil JBHKOK), BUKO-
pHUCTaHO 3pY4YHHIA JUIsI KOPUCTYBava iHTep(HEenc KOMIT FOTEpHOI CUCTEMHU Ha MOBI IPOTPaMyBaHHS
C#, 1110 103BOJISIIOTH OTPUMATH LIKABUN Ta 3aXOILTIOIOYUNH iIrpoBU MPOLIEC CEPHO3HOT irpH.

37.PO3POBKA ANDROID-AOOATKY IJIA IIIATPUMKU POBOTU KYPATOPA

K.T.H., TiToBa A.}YO., Kpactok I.B.,/lepkaBHuii yHIBepCUTET TeIeKOMYHiKallii, Kuis

Opranizamiss mBUAKOI O0OpoOKM Ta mepemadi iHpopmamii CcTyJaeHTaM, KepyBaHHS
JISUTBHICTIO CTY/ICHTIB TPYIHU 33 PI3HUMH HANpsIMKaMH Ta MIKJIyBaHHS PO PO3BUTOK KOXKHOTO
CTYJCHTA € aKTyaJbHOI 33/1a4Ci0 Y Cy4aCHOMY HaBUYaJIbHOMY mporieci. J{is BUpilIeHHS JTaHOT
3ama4i po3pobaeno Android-goaaTok i miATPUMKHA pOOOTH Kyparopa MiABHIIUTE MIBHIKOCTh
0oOMiHy iH(OpMAIII€O 31 CTYJICHTAMH.

Y mpomeci aHamizy BHU3HAYEHO OCHOBHI (YHKIIT [AiSNIBHOCTI KypaTtopa Tpymu,
MPOAHATI30BaHO TEXHOJOTil MOOUIBPHOI PO3pOOKM Ta BHOpPaHO HAHONTHUMAIBHIMINN MUIIX
B3a€MOIT KJII€HCTChKOI YaCTUHHU 3 0a3010 MaHUX, IO 3a0e3MeUYMTh MBUAKUNA Ta HATIMHUK JOC-
TyI A0 iHpopmaii.

Po3pobieno apxiTekTypy A0oAaTKy Ta mporpaMHi Moayii y cepepoBuili Android Studio, 3
BUKOPHUCTaHHAM MOBH TporpamyBaHHs Java i mmatdgopmu FireBase. Y moGinpHOMY nomaTky
peasii3oBaHO HAcTymHI (YHKIII: aBTOpH3allis KypaTopa, €JIEKTPOHHOTO >KypHalia Kyparopa,
KOMYHIKaIlisi 3 TPYyHmow 1 0coOucTo 31 CTyAeHTOM, (GOpPMYBaHHS 3BITIB PI3HHX THIIB Ta
CKJIaJTHOCTi, KOHTPOJIb OIUIATH HABYAHHS CTYJICHTAMHU Ta BiJIpaBKa iHPOPMYBaHHS PO 3aXO0IU
B YHIBEPCHUTETI.

38. PO3POBKA ANDROID-JOJATKY JJI1 ®YTBOJILHOI CIIUILHOTHU I'PABIIIB
AMATOPIB

k.T.H. TiroBa A.10O., llledxin b.B., Jlep>kaBHuii yHiBepcUTET TesleKOMYHiKalii, Kuis

3aayi mouIyKy KOMITaHii AJisl Tpy, opraHizaiii Matyy (KiIbKICTb JIFOJeH, MiCIle, Jac Ta iH.,
HE J0CTaTHs KIJIbKICTh I'PaBLIB Y BXKE HAJIaroPKEHOMY KOJIEKTUBI1 € aKTyaJlbHUMHM Y CIUIBHOTI 32
intepecamu. it mporo HeoOXimHO po3podutr Android-momatok mist GpyTOONBHOI CHUTBHOTH
TpaBIliB amMaTopiB, KOTpUH nomomoske ¢yTrOosicTaM OpraHi3oBYBaTH YXKe ICHYIOUY KOMaHAY,
o0upaTH Miclie Ta 4ac 1BEHTY, CIUIKYBaTHCS Ta pO3BUBATHUCA.

[Tin yac aHamizy MOOUIBHHX JOJATKIB JJI CHITLHOTH 3a 1HTEpECaMH BHSBIECHO OCHOBHI
acrekTd (pyTOOJbHUX CHUIBHOT, MPOaHai30BaHO ICHYIOYI MPOTpaMHi JTOJATKU Ta CEepelOBHILA
po3pobku. s po3podku moaatky Budpano miardopmy Android Studio, 3 BukopucTaHHIM MO-
BU IIporpamyBaHHs Java ta riatdopmy FireBase ns opranizanii Back-End.

MoOinpHUIT  1OJATOK Mae HAcTyNMHMHM (YHKIIIOHAJd: aBTOpH3allis KOpPUCTYBaya;
KOperyBaHHs Ta JOJaBaHHS MapaMeTpiB NpPOBEAEHHS IBEHTY: uac, JaTa, Miclle, KUIbKICTh
BUIBHUX MICIb; MIATPUMKA Te0JIOKallii; KOMEHTYBaHHsS Ta OI[IHKa 1BEHTY; 1HTErpaiis B 1HIII
COLIlaJIbHI MEepexi.

39. OCOBJIMBOCTI AHAJII3Y TEKCTOBOI IHOOPMAIIIL
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Xo6ta I1.M., Xo6ta b.M., [lep>kxaBHu#l yHIBEpCUTET TelleKOMYyHiKalliii, Kuis.

JI1sl KOHTPOJIIO SIKOCTI TEKCTOBOI 1H(GOpMAaIlii BUKOPUCTOBYIOTHCS Pi3HI alTOPUTMHU, SIKI
OLIIHIOIOTH CTaH IMOJAHMX Ha aHali3 TEKCTIB 3a BCTAHOBJICHUMHU PO3POOHHMKOM KpHTEpisiMH. Sk
MPaBUIIO, TIEPEBIPKa SIKOCTI TEKCTOBOI iH(GOpMaIlii 3acCHOBaHA HA BUKOPUCTaHHI TaKMX 3arajibHO-
NPUAHATHX KPUTEPIIB, SIK BOIHICTH, 3aCIIaMJICHICTh, opdorpadivyna Ta rpaMaTHuHa KOPEKTHICTD.
Pemra kxpuTepiiB 00MpaeThbes Ha Po3Cyl PO3POOHUKA 3 OOIPYHTYBAHHSIM JIOIIJIBLHOCTI iX 3aCTO-
CyBaHHS.

Criz 3a3HaYUTH, 11O OIIHKA 3a JEIKUMHU KPUTEPISIMH BIIHOCUTHCSA JI0 3a1a4 Kiacudikariii.
OnHuMm 13 3aco0iB BUpIMIEHHS 3a7a4i Ki1acu@ikamii € qepeBo MPUUHATTS pillleHb 3 3aCTOCYBaH-
HSIM KOHTPOJIBOBAHOT'O MAIIMHHOTO HaB4YaHHS. CyTh POOOTH aITrOPUTMY JIepeBa PIillIeHb MOJISTAE
B IIOCTYNIOBOMY PO3UIEHHI BHXIJHOI BUOIPKM TEKCTOBUX JAaHMX Ha MiIBUOIpPKH 32 0OpaHOIO
03HAKOIO.

[lepeBaramMu anropuTMiB Ha OCHOBI JIepeBa NPUNHHATTS PillleHb € BUCOKA TOYHICTH KiHIIe-
BOTO PE3YJIbTaTy Ta BiJIHOCHO BEJIMKA IIBUKICTH MPOIIECY HaBYaHHS. TaKOX JIEpeBO JIETKO TIij-
naeTbest Moau(ikamii Ha piBHI OKpEMHX BY3JIiB.

40. BUKOPUCTAHHS AJITOPUTMIB MAIIMHHOI'O HABYAHHS TA TEOPII
II'OP JJIA ITIPOI'HO3YBAHHSA ITOBEZIIHKN YHACHUKIB JIOPOXHbBOI'O PYXY

Hlamosan O.0., Jlep>xaBHuil yHiBepCUTET TeleKOMyHiKallii, Kuis

JU1s IpOTHO3YBaHHA JOPOXKHBOIO PyXy HaldacTille BUKOPUCTOBYIOTh HACTYIHI MaTeMa-
THYHI MOJIETI: TPaBITAIfHY MOJIeTh, MOJIETh EHTPOIIii, MOIEIh PIBHOBAKHOTO PO3MOJILITY ITOTO-
KiB, MOZIEJIb ONITUMAJIBHUX CTpaTeriii Ta MoJieNb ONTUMabHOI mBUAKOCTI. [TpoTe, Bci BoHM Ma-
I0Th OJIMH CYTTE€BUIN HEIOJIK: BIICYTHICTh MOXIIMBOCTI 3a0€e3eueHHs BifoOpakeHHs (haKTHIHO-
IO 3aBaHTAXKEHHS TPAHCIOPTHUX MEPEX MiCTa Ta AMHAMIKU TPAHCIIOPTHOIO MOTOKY.

HakonnyeHnHs TaHUX PO TepecyBaHHS 3 MOAAIBIIOI 00pOOKOIO 32 TOTIOMOTO0 aJITrOpHUT-
MiB MalIMHHOTO HaBYaHHS MOXKE JOMOMOITH 3 IOKpAILEHHSIM IPOrHO3YBAaHHS 3aBAaHTAXKCHHS
noTokiB. st hopmanizanii MoBeIiHKH YIaCHUKIB TOPOKHBOTO PYXY MPOMOHYETHCS BUKOPUCTA-
TH NPUHIIMIIN Ta Tiaxoau 3 Teopis irop.

BignoBigHO 10 ocHOBHUX Kateropiit B Teopii irop 1opokHill pyx Kiacu@ikyeThes K KOO-
IepaTUBHA I'pa 3 CyMOI0, BIIMIHHOWO Bix Hy/s. [Ipu 1iboMy MOBEAIHKA YYaCHUKIB JOPOXKHBOIO
PYXy € TOCIHIJIOBHICTIO OJJHOYAaCHUX XOIB, OCHOBAaHMX Ha HEWiTKii 1Hopmamii. ToMy KoxeH
YYaCHHMK BHOYZOBYIO CBOIO CTpPATETilo, a 3arajibHa KUIbKICTh MOKJIMBHUX KOMOIHALIH MpsMYye 10
0€3KIHEYHOCTI.

41.3ABJIAHHS BUBEJEHHS ATEHTA 3 BHYTPIIIHbOI BEPIIMHU 'PA®A HA
KOPZIOH.

K.T.H., fo1l., IlaTtoxina H.K., [lepxaBHuii yHiBepcuTeT TeaekomyHikauii, Kuis

Pob6oTta mpucBsiueHa TeMaTHIll - aBTOMATHOTO aHali3y CepeOBHINA, B JOBLIbHIN TOYIl
SIKO1 BUSIBUBCSI aBTOMAT-areHT. Y SIKOCTI CepeOBHUIIA PO3IIIAIAEThCS MIIIOCKUM HEOpI€EHTOBAHUMN
rpad MO3ai4HOI CTPYKTYPH, L0 CKIAJIAETHCS 3 TPABUIBHUX TPUKYTHHKIB.

OpHuM 13 3aBaHb IIi€] TEMaTHUKU € 3aBJIaHHS MOOYJOBH CUCTEMH YIPAaBIIHHS areHTOM,
JUIs BUBEJICHHS HOro Ha KOpJoH rpada. Po3pobiieHo cucteMy ympaBiiHHS, sKa ONMCAaHA y BU-
A1 KiHIeBoro aBToMara. [Iporiec BUXo1y areHTy MoKe 3/11iCHIOBAaTHUCS 3 TOBUIbHOI BHYTpIlI-
Hboi BepunHU rpada. [Io JOCATHEHHIO KOPJIOHY aBTOMAaT MEpeMIIIaeThCcst MO Mexi rpada, 10
MOMEHTY HOro 3yUHKHU 32 CUTHAJIOM B1Jl CUCTEMH YIPaBIIiHHS.

Ines mepemilieHHs areHTy 31IHCHIOETbCS BUXO/SUM 3 TAKUX MPUMYIIEHb. ATEHT MOX€E BU-
3HAYaTH CTYIIHb BEPIIMHU, B SIKIH BIH PO3MILIYETHCS, MOYKE BUKOHYBATH MOBOPOTH 1o abo mpo-
TH TOJMHHUKOBOI CTPUIKH, MOXE IMepeMillaThCs y3l0BXK pedpa 1 BU3HAYATH HAIMPSIMOK CBOTO
pyxy. Bcro iHbopMariiro mpo nNpoieHui MIIX areHT rnepeaac B EHTP YIPaBIiHHS.

IToka3zaHo, 1110 THMYACOBA CKJIAJHICTh YIPABIiHHA CTAHOBUTH BenuuuHy O (4n).
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42. INNOVATION METHOD OF COMPENSATING NONLINEAR DISTORTIONS

Sc.D., Associate Professor Oleksandr Shefer , Poltava National Technical Yuri Kondratyuk
University, Poltava

An adaptive method of compensating nonlinear distortions in radio devices on the basis of
utilization the synthesized non-linear adaptive compensators for expansion of linear dynamic
diapason of radio receiving devices that differs fron well-known ones in the fact that it cannot
lead to the reduction of reliability of onboard radio local systems both in hardware and functional
sense was greatly developed. It helped to increase the quality of functioning of onboard radio
local systems. The utilization of developed adaptive method of compensation of non-linear
distortions in radio devices allows increasing the quality of functioning of onboard radio local
systems in conditions of radio local counteraction in 2 times, in comparison with existing
methods that provides the certainty and quality of reception and treatment of the radio signals in
real conditions.

Developed recursive algorithms and methodic of finding Voltaire corns of complex multi-
dimensional high-order radio technical systems and reversed nonlinear analytic operators have
made it possible to increase the accuracy of evaluation of real quality indicators of onboard radio
local systems in 10% in the given conditions of their functioning.

43. KJIFOYOBI ITPOBJIEMU IHOOPMATU3ALIIT

HIxoneuuk C.0O., 3yokxo B.1O., Ky3emenko M.M., Jlep>kaBHUI yHIBEpPCUTET TEIEKOMYHIi-
Kamiii, Kuis

Ha cywacHomy erami mnpomec iHdopmaru3anii € BU3HAYAIBHUM B TIpoIecax IIo
BiI0OyBalOThCsl y cBiTi. [HGopMaTuzalis 1€ HOBE SBHUIE, L0 3MIHWIO Maibke Bci chepu
TiSUTPHOCTI JIFOAWHM SIKI TIOB'SI3aHI 13 3aCTOCYBAaHHSM HOBITHIX 1H(OpPMAIIHHUX TEXHOJIOTIH.
[Ipobnema sBuma iHGopmarm3amii Ta Oe3mocepeaHLO TOB'SI3aHI 3 1M [poOJIeMHU
KOMIT'IOTepH3allii BCix cdep JIIOACHKOI TiSUTBHOCTI € OJHUM 3 TII00aJbHUX BHKJIMKIB Cy4aCHOTO
cBiTy. BOHO cTano HacniIKoM MOCHJIEHHS poii iHdopMaTu3allii, HepeTBOpeHH1 Horo B pyminHy
CHJTY TOCTIOZIAPCHKOTO 1 TPOMAJCHKOTO OYTTS JIFOJICTBA.

B cyyacHOMy CBITI CTaHOBJIEHHS CYCHUIbCTBA 1HGOPMAIIHHOTO T€HE3HUCY BiI0OyBa€THCS HA
(oHI mpoliecy BCECBITHBOI 1HTEIEKTYalIbHOI €BOJIIOLIII, SIKa € HAcI1KOM (OpPMYyBaHHS IJ100alb-
HOTO IHTENEeKTy JIIOJCTBA, IUIIXOM MIBHJKOTO IOIIUPEHHS i1edl 1 (¢opMyBaHHIO
IHTEJIEKTYJIbHOTO KamiTally JIIOACTBA, HUIIXOM (POpMYBaHHS KOMIIaHii, 3B A3KIB 1 MEpEX, 110
CTBOPIOIOTH Ta 00poOusAtoTh iHpopMarito. B kinui XX — Ha nmowyatky XXI cTomiTTs BCecBiTHSA
IHTEJIEKTyaJIbHa €BOJIIOLIS CTajla pe3yIbTaTOM PO3BUTKY HAYKOBO-TEXHIYHOTO MPOTPECY 1 mepe-
xony no ¢opmary «HoBoro 6aueHHs» y cycninbeTBa. DEHOMEH BCECBITHBOT IHTENEKTYaIbHOI
€BOJIIOLIIT, SIK 1 IHPOpMAIIITHOT, TOPOIKEHUIN PO3BUTKOM JIEKUIBKOX ICTOPUYHUX MPOLECIB, TaK B
OCTaHHI JECSATUIITTS MUHYJIOTO CTOJIITTS BCe OUIBII MOIIMpPIOBaHa iH(opMaTH3allis noyana OyTH
MOTY>KHOIO YaCTHHOI €KOHOMIKHM PO3BHHEHHMX KpaiH 1 3aJ1aBaTv TPEHAN Yy cdepl rpoMagchbKOro
OyTTs, OCKIJIbKU JI03BOJIMJIA €KOHOMUTH OUIbIIE Yacy Ta pecypciB, 3abe3neuyroun e(heKTUBHE
YIPaBIIiHHS Ta MPU3BeENa 10 3HUKEHHSI COL[IaJIbHOT HAIPYTH.

Bapto okpecnutu neBHUI My npo6iieM MOMIMPEHHS ABUIIA iHopMaTH3aLii:

1) HemocTaTHICTh OO’€KTMBHUX METO[IB KIUIbKICHOI OIIHKM PO3BUTKY Ta IOIMIMPEHHS
TEXHOJIOTIYHOTO MPOIIeCy;

2) HEpO3BUHEHICTh 3aXUCTY IIpaBa BJIIACHOCTI B IHTEPHETI,

3) KJacuWYHi TiNOTE3W MOPYIIYIOTHCS MPH CIpoOi BHU3HAYEHHS €(EKTHBHOCTI PO3MOJLTY
EIIEKTPOHHHIX MEPEK;

4) mBHIKMHA XapakTep 3MiH Ha PHHKY KalliTaliB, IO YCKJIAJHIOE pPO3BUTOK
iH(popMaTu3aii,
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5) BIACYTHICTh MEXaHi3My paIliOHAIBHOTO 1 CYCIHiIbHO €(EKTUBHOIO PO3MOALTY LIHU Ha
1H(OpMaIIHHUX TTOCITYT MIXK CITOKHUBaYaMU;

6) HeBiTOMUI eeKT cTaHAapTU3aLlii Tady3i Ta HOro BIIMB HA IpolecH iHpopMaTH3aii.

OkpeMo 3a3Ha4alOThCs MpoOsieMu 1H(GOpMaTH3allii, sKIi BHHUKAIOTH 4Yepe3 CKIATHUN
COILIaTbHO-EKOHOMIYHUN PO3BUTOK YKPATHCHKOTO CYCIIIBCTBA IO BUXOJIUTH 3 HEPO3BHHEHOCTI
BHKOPHUCTAaHHs 1H(popMaIii Ta iHGOpMaIIHHUX TEXHOJIOTIH Ta HasgBHOI 1HPPACTPYKTYpH ii Me-
PeX, 10 BiIOYBa€eThCs BCyNEped iCHYBaHHIO 3aKOHOJIaBYO1 0a3u y 1iit chepi uepes3 BiACYTHICTD
y HOT0 HOpMaxX CUCTEMHOTO MiAXO0. Ty A0 BUPIIICHHS POOJIEeM.

[Tonpu BkiaseHHs iHBecTHLIH, iHpopMaTHu3alis B YKpaiHi Tak i He HaOyna po3Maxy Ta
CBOT'O CTaHOBJICHHSI SIK HEBIJIBOPOTHOTO TPOIIECy. 3aMiCTh Hel BUPIIIYIOThCS 3aj1a4i Ta mpooiie-
MU JIOCTYyIy 10 iH(popMaIlii JUIIe YaCTKOBO Ta MOBEPXHEBO 1 KOIITOM KIHIIEBOT'O CIIOKHMBAYA.
Buryckaetncst 3 yBaru Te, 1o camMe pO3BUTOK IUX MPOIIECIB 3aKIIa/Ia€ IMiJBAIMHU CTAJIIOTO PO3-
BUTKY.

OTxe, TOCTIHHUI PO3BUTOK COIIlyMY TICHO IIOB’S3aHUW 3 PO3BUTKOM iH(opMaTu3arii
B3araji, Ta iHpopMaIlii SK HOBOTO Pecypcy 30KpeMma, IO PO3BUBAETHCS IIISXOM MOCTIHHOTO
YIIOCKOHAJICHHS 1H()OpMAIITHUX TEXHOJIOTIH Ta CUCTEM, BHACHIJOK CTAHOBJICHHS T4 PO3BUTKY
3BOPOTHOTO 3B’SI3KYy MK MOTO €JeMEHTaMH, IO CKJIaJa€ OCHOBY IiJBHIICHHA €()EeKTUBHOCTI
yIpaBIiHHSA MpolecaMd B JKUTTI cycniuibcTBa. CydacHUM pO3BUTOK iH(pOpMaTu3amlii He
BiIOYBAa€THCS BITOKPEMIICHO, T XapaKTEPU3YEThCS HU3KOIO MPOOIIeM, BU3HAYAIILHOTO XapaKTe-
Py, TIOIIPH 1Ie HAsBHI PEeCypCcH Ta MEPEJAOBUH JOCBIA CBIIYATh MPO MOMIIMBOCTI iX 4aCTKOBOTO
BUPIIIEHHS, IPY PO3pOOI1Ii CUCTEMHOTO MiAXO0y A0 PO3BUTKY iH(popMaru3amii B YKpaiHi.

44, HEUITKE MOJEJIIOBAHHSA HECTAHLIOHAPHUX ITPOLECIB HA OCHOBI
BUKOPUCTAHHS ®YHKIIN HAJTEXXHOCTI BATAThOX 3MIHHUX

K.T.H., goneHt lymrypa O.M., [lepxaBHuii yHIBepCUTET TeIeKOMyHiKamii, KuiB

3amaui ynpaBiiHHS Ta MIATPUMKU NPUHHATTS pillleHb 4acTO HEOOXiJHO BUPINIYBaTH B
YMOBaxX HECTalliOHAPHOCTI MpOoIeciB 00’ €KTa yIpaBiiHHSA HAa OCHOBI MOOYJOBU BiANOBIAHOT MO-
neni. Y 0araTb0X BUIIA/IKaX BUKOPUCTAHHS KJIACUYHMX IIAXO/IB MOJICJIIOBAHHS HECTALIOHAPHUX
MPOIIECiB 3 3aCTyBaHHIM Au(epeHniiHnX ado pi3HUIEBUX PIBHSIHD € HEMOKJIMBUM a00 HEIOIi-
JBHUM Yepe3 BUCOKY CKJIAJHICTh Ta HEMOBHOTY ab0 HEUITKICTh JaHMX. B Takux ymoBax HeoO-
X17IHO BUKOPHUCTATH anapar HEeuiTKOi JIOTIKH, 110 MOTpeOye BpaxyBaHHS Yy PYHKIISIX HAJIEKHOCTI
3MiHHO{ Yacy. TakuM 4MHOM, BiJl KJIACHYHOTO MpPEeACTaBICHHs (DYHKIIIT HAIEXKHOCTI TepMy JIHT-
BICTUYHOI 3MIHHOI 3 OJJTHUM apryMEHTOM BHHMKAE MEepeXiJl JO BUKOPUCTAHHS (PYHKIIIM HaJEXKHO-
CTi GaraTbOX apryMeHTIB 31 3MIHHOIO Yacy IpH MOJENIIOBaHHI HecTallioHapHuX mporecis. Ha
OCHOBI aHaJi3y MPOLECIB 00’ €KTa KepyBaHHS pO3pOOISETHCS MOEIb YIIPABIIHHS y BUTJISIIL CHC-
TE€MH HEYITKHX NPOAYKLIMHMX NMpaBHII Ta 3aCTOCOBYIOTHCS METOAM HEUITKOTO JIOTIYHOTO BHBE-
JICHHS] 3 BUKOPHUCTAHHSAM (YHKIIII HaleKHOCTI 0araTbOX apryMeHTIB, IO J103BOJISIE BUPIIIUTH
3aJaui yIpaBiiHHS TAKUMHU 00 €KTaMH.
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CEKUIA 7
CEHCOPHI MEPEXI

KepiBauk cekuii: a.1.H., npod. I'.A. Kyuyk, HTY XIII, XapkiB
Cekperap cekmii: K.T.H., goi. .M. Bmacenko, IV T, Kui

1.METHOD OF EVALUATING THE EFFECTIVENESS OF THE INFORMATION
RESERVATIONS INFORMATIVE-CONTROL SYSTEMS

postgraduate student Hasan Al-Ammori, postgraduate student Ahmad Al-Ahmad, post-
graduate student Oleksandr Semaiev, National Transport University

It is known that the efficiency and quality of informative-control systems (ICS) perfor-
mance greatly depends on the accuracy of information supplied to the input of managed compu-
ting systems, on sources of information, which control the status and process of technological
progress. Real detectors have a final precision representation of the information under their con-
trol. The accuracy and reliability of information is defined as the design features and technical
reliability of the sensors and, as a rule, does not meet or slightly meets the accuracy and reliabil-
ity of the information supplied to the inputs of the computer process control systems.

It is known that the accuracy and reliability of the controlled information can be signifi-
cantly improved by its statistical processing, if submitted to the computing system managed by
the information simultaneously from multiple sensors to be connected in parallel or on the same
sensor in series with the ramp. Such methods are called input, respectively parallel and serial
redundant information, which in principle can significantly improve the accuracy and reliability
of the controlled information from low quality and technically unreliable sensors.

2 METOY MIIBUIEHHSA E®EKTUBHOCTI IHOOPMAIIMHO-YIIPABJIAIOUYNX
CUCTEM MOBITPAHUX CYAEH

I.T.H., ipod. Am Ans-Ammopi,. Anb-Ammopi X.A, lertsapboBa A.O., HarlionansHuii Tpa-
HCIIOPTHUI YHIBEPCUTET

PoGota npucssiueHa po3poOIli TEOPETUYHUX Ta MPAKTUYHUX METOJIB 3a0e3nedeHHs edex-
THUBHOCTI 1HQOPMAaIIHHO-YIIPABISIOYMX CUCTEM TMOBITPSHUX CYAEH MPH BUPOOHMIITBI MOJIBOTIB
B PI3HUX yMOBax eKciutyaTauii. BupimeHHs npoGieMu IpyHTY€eThCS Ha aHali31 AIsIIBHOCTI JIOT-
HOTO CKJIaJy JITaKiB HOBOrO MokodiHHS. [IpoBenenuit B pobOTI aHali3 ICHYIOUMX CTPYKTYp 1H-
(dbopMallifHO-yIIPaBIsSIOYUX CHCTEM, a TaKOXX METOJIB JOCHITKeHHs iX e()EeKTHMBHOCTI BHSBHB
LUTMHA psii METOJ0JIOTIYHUX HEAOMIKIB (YHKIIOHYBAaHHS 1H(POPMALIHHO-YIIPABISAIOUUX CHUCTEM,
SK1 yCYBarOThCS B JUCEPTAIlii 32 JOMTOMOTOIO 3alPOMOHOBAHUX HACTYITHUX HOBHX METOJIB: aHa-
JITHKA NOTi(aKTOPHUX MPOIECIB NOIbOTY, iH(OpMalliiiHe pe3epByBaHHs, BUOIp Ta ONTUMI3ALlis
CTPYKTYp 1H(GOpMaLIHO-YIPABIAIOUNX CHCTEM sl 3a0e3ledyeHHs] e(PEeKTHUBHOCTI 1 Oe3MeKu
MOJIBOTIB.

3.E®EKTUBHICTH BIITHOBJIIOBAHUX JIXKEPEJI EHEPTIi

I.T.H., ipod. Ami Anb-Ammopi, Bepxosenbka [.M., HamionansHui TpaHCIOPTHU YHIBEp-
CHUTET

VY po0OTi pO3rIsAaOTHCS 3HAYEHHS 1 POJIb TAKUX PEHTA0ENbHUX JKepe, sIKk BUKOPHUCTaH-
HSl @HEepreTUKH TOTOKIB BOJIHU 1 BITPY, OKEaHChKUX MPUILIMBIB 1 BIJIMBIB, TIJIa 3€J€HUX HAJp 1
0co0MBO eHeprii coHus. Benuka yBara mpuauIsieTbes NMPOJOBKEHHIO TAKUX BIJHOBIIOBAHUX
JDKEpeT eHeprii, SIK eHeprii COHII 1 BITPY, 110 € MPaKTHYHO HEBUYEPITHUMHU JKepenaMu. OuiHto-
€TBbCS peaslbHa €(PEKTUBHICTh 32 YMOBH BHUKOPHUCTAHHS BEIMKHAX KOMILICKCIB MAJIOTIOTYXHHX
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JDKEpeT eHeprii BITPY 1 COHIS 3 aBTOMAaTH30BAHUM YIPABIIHHAM Ha OCHOBI MIKpPOIIPOLIECOPHOI
TEXHIKH.

4METOJI ONTHUYECKOW JTUATHOCTHUKU BOCITAJIMTEJILHBIX 3ABOJIEBA-
HUI OKOJIOHOCOBBIX MMA3VX

bpsuckas E.O., x.1.H., H.c. MakoBuk U.H., ®I'bOY BO «OpnoBckuii rocyaapCTBEHHbIM
yausepcuteT umenu U.C. Typrenesa», Poccus, Opén

JlmarHocTUKa BOCHAIMTENIBHBIX 3a00eBaHU OKOJIOHOCOBBIX ma3yx (OHII) sBmsercs on-
HOM U3 aKTyaJIbHBIX TPOOJIEM COBPEMEHHOM OTOpUHOJApUHTOI0TMU. Ha ceroHsmnamii 1eHb ais
BBISIBJICHUSI JJAaHHBIX MATOJIOTMHM MPUMEHSIIOT PEHTTeHOrpaduio, KOMIBIOTEPHYIO TOMOTrpaduio,
MarHUTHO-PE30HAHCHYIO TOMOTpa(uio, PUHOCKOIHUIO, YIBTPa3BYKOBoe HccienoBanue. OmpHako
JaHHBIE METOJIbI UMEIOT PsSiA HEIOCTATKOB, 3aKIIOYarolIrecs B HEOOXOIUMOCTH MPUMEHEHUS
panuanoOHHOrO M3JIyYeHHs, YTO JeJaeT HEBO3MOXKHBIM HCCIIeI0BaHHE OepeMEHHBIX KEHIIHH U
JIETei, BHICOKUI YPOBEHb JIOKHOOTPULIATENIBHBIX PE3YJIbTATOB U B Psifie cliydaeB 00JIE3HEHHOCTh
camoil npoueaypsl. s npeososieHnst yka3aHHBIX HEJOCTATKOB MEPCIEKTUBHBIM BUIUTCS MPHU-
MeHeHHsI MeToAa IudpoBoi nuadaHockomuu, KOTOPHIK 3akimrodaercs B mpocsersiennn OHIIT
HU3KOMHTEHCUBHBIM M3JIy4CHHEM BUAUMOTO U OnrkHero MK nuama3oHOB U BU3yanu3anuu Kap-
TUHBI er0 paccesHus. [IpoBefeHHBIE TpeABapUTENbHBIE UCCIEAOBAHUS C IPUMEHEHHUEM JKCIIe-
PUMEHTATBHOW YCTAHOBKU CIPOEKTHPOBAHHON W coOpannoi art photonics GmbH (I'epmanust)
BBISIBUJIM BBICOKOE BIIMSIHME Ha PE3yJIbTaT BHU3YyaJIM3alMd BHELIHETO OCBEIIECHUS HCCIEAyeMOi
obnactu. s MUHMMM3AIUK BIMSHHUS JaHHOTO ()aKTOpa CKOHCTPYHUPOBAH 3alllUTHBIA JKpaH,
TECTUPOBAaHUE KOTOPOr0 MOKa3a10 UCKIIOYEHNE BHEIIHEN 3acBETKU. J{J1s BbISBIECHMSI 1Maia30Ha
3HaueHui skcro3uiu [13C-kamepsl, XapakTepu3yrIIerocs MakCUMalbHONW YyBCTBUTEIHHOC-
ThIO K IMarHOCTUKE MaTOJOTMYECKUX U3MEHEHHUH MPOBEACHBI NCCIIEI0OBAaHUS HA YCIOBHO 310pO-
BbIX J0OpoBoubIeB. [IpoBeneHHbIe MCCIeOBaHUS MOKA3aJId, YTO MPU OJUHAKOBOM 3HAUYCHUU
AKCMO3UIMU KapTUHBI PACCEsSHUs Y Pa3HBIX JOOPOBOJBIAX pa3ivuHbl. [l1aHUpyeTCsl BBISIBUTH
aHaToOMO-(pU3noIOrHYecKrue 0COOEHHOCTH, OKA3hIBAIOIINE MAKCUMAIILHOE BIUSHHUE HA PE3yJIbTaT
JTUArHOCTUKH, a TAKXKE C YYETOM BBISIBICHHBIX OCOOEHHOCTEH MPOBECTH UCCIEIOBAaHUM C ydyac-
THEM YCJIOBHO 3JI0POBBIX JI0OPOBOJBIEB U MALIMEHTOB C MOCIEAYIOUIUM CPAaBHEHUEM pe3yibTa-
TOB U(POBOI TraGaHOCKOITUN U MAarHUTHO-PE30HAHCHOU TOMOTpaduu.

5.UCIIOJIbB3OBAHUE UW3MEHEHUA BUOS3JIEKTPUUYECKOI'O [TOTEHLIMAIJIA
PACTEHMIA KAK OCHOBbBI JUIA CO3IAHIA NHOOPMAIIMOHHO-
M3MEPUTEJIBHBIX CUCTEM JIJ151 CEJIbCKOT'O XO3SMCTBA

I'magxux /1.1O., ®I'BOY BO «OpnoBckuil rocynapcTBeHHblii yHuBepcuTeT nmenu M.C.
Typrenesa», Poccus, Open

Pa3BuTHe Takoro HanpaBJIEHUS CEIBCKOTO XO3S5ICTBA KaK HHCTPYMEHTAIBHOE 3EMIIEJIEIINE
Ha CErOAHSIIHUN JIEHb COIPSHKEHO C TPYAHOCTSIMH CO3/1aHHs aBTOMAaTH3UPOBAHHBIX MH(OpMa-
LIMOHHO-U3MEPUTEIBHBIX KOMIUIEKCOB M3-3a2 OTCYTCTBHSI BO3MOYKHOCTH BBEJEHHS B CYLIECT-
BYIOIINE CHUCTEMbI 00paTHBIX cBsA3ei. HemgocTaTok mapameTpoB M XapaKTEpPUCTUK PACTUTEIbHBIX
00BEKTOB, HA OCHOBAHUHU KOTOPBIX MOKHO OBLIO OBl peaqn3oBaTh aJrOpuTMbI YIIPaBIEHUS BCEM
KOMILJIEKCOM, 3aCTaBJISIET UCKaTh HOBBIE MOAXO0/IbI K PELICHHUIO TaHHOM MPOOIeMBbI.

MexaHU3M 3JIeKTPOreHe3a y pacTUTENbHBIX 00BEKTOB K HACTOSIEMY BPEMEHH HM3Yy4eH He
JOCTaTOYHO IOJHO, IIPH ATOM PE3YyIbTAThl UCCIEI0BAHUNA TOBOPST O TOM, YTO NPOLECC T'eHepa-
MU OMOMOTEHIMAa y PacTeHUIl HE TOJIBKO CONMPOBOXKJIACT T€ WIM WHBIE KU3HEHHO Ba)KHBIE
MIPOLIECCHI, HO U UIPaeT HEPEAKO KIHYEBYIO pOJib B UX MPOTEKaHWU. B COOTBETCTBUU C 3TUM
BBEJICHHE B KQUE€CTBE MHTETPAIbHOTO KPUTEPHsI OLIEHKH (DYHKIIMOHAJIBHOTO COCTOSIHUSI paCTeHU I
pPa3HOCTH OMOANEKTPUYECKUX MOTEHUIUATIOB IO3BOJUT IMOBBICUTH 3(P(GEKTUBHOCTH BO3JEHCT-
BYIOIIMX (haKTOPOB, HANPABJICHHBIX HA CO3/JaHUE ONTUMAJIBHBIX YCIOBUH I UX IPOM3pAcTa-
HUSL
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6. PAJIIOTTIPUMMAJIBHUIA ITPUCTPIM JJ11 CUCTEM ITACUBHOT JIOKAITIT

I'yaox JI. L., 3aeup FO. O., XKXuromupcrkuii BilicekoBuii iHcTUTyT iMeHi C. I1. Koponbona,
Kutomup

Cucremu macuBHOI pPaioiOKalii aKTHBHO BHKOPHCTOBYIOTHCS JUIS BUSIBICHHS LIiJICH,
OCKIJTbKM MalOTh BHCOKY CKPHUTHICTh, TaK SK caMmi HE BHUIIPOMIHIOIOTH B IPOCTIp, MaKTh
HiABHUILEHY CTIMKICTh, TOMY IO 3a3BHYail MPAIIOIOTh 3a KIIbKOMA JPKEpeIaMy B IIUPOKIH cMy3i
4acTOT, MOXKYTh €()EKTUBHO BUSIBIATU CTesic-00'ekT. TOMy MpoOBeNeHO MOCIIIKEHHS B3a€MHOT
poOOTH aHAJIOrOBOrO TPAKTy MpHUiiMaya, M0 XapaKTepU3YEThCS KOe(Dili€HTOM IiJCHICHHS 1
koegiuientom mymy ta ALIL mo xapakrepusyerbcs MaKCHUMaIbHOIO MOTYXHICTIO CHUTHATY Ha
BXO/Ii, IPH SKOMY MOXIJIMBA HOTO MpaBMiIbHA po0O0Ta, 1 BIACHUM KOE(]iliEHTOM IIyMy, SKHii, B
CBOIO 4epry, 3aIeKuTh Bia po3psaHocti AIIIL. Otpumani pe3ynbTaTH 3MIHHA ITapaMeTpiB Ta Xa-
PaKTEepPHUCTUK pajionpuiiMada MmoKasaiu, 0 I ONTUMAIBHOT poOOTH HEOOXiTHO BUPIBHATH 3a
piBaem mymu ALIII 1 ananoroBoi yactuau. B pe3ynabTati 301abIIeHHS KOeiliEHTA iICUICHHS
MPU3BOJUTH J0 3MEHIICHHS CyMapHOTro KoedilieHTa mrymy a0 rneBHoi Mexi. Ilpu moganbmomy
30UIbIICHH] KOe(Qilli€eHTa IMMJACHICHHS CyMapHUW KoedillieHTa IIyMy CHCTEeMH Makxke He
3MEHIIyeThCsA. Tak sK OuTbmmi KoedilieHTa TMiACWICHHS 3HIDKYE AWHAMIYHUEN Jiama3oH
pagionpUMaIBHOTO TMPUCTPOIO, TO HMOTr0 30UNBIICHHS OUIbIIEC 3a ONTHMAJbHE 3HAYCHHS HE
JOIITBHO.

[Tokazano, mo ¢akrop nepeBantaxeHHs ALIl Bu3HauaeThbCs MaKCHUMaIbHOKO BX1JHOIO
MOTY)XHICTEO Ha WOro BXOMi, fKa 3aJCKUTh B BIACTaHI MK MICHEMOJOKECHHIM
pajionpuiiMaTbHOTO MPUCTPOIO 1 JpPKepena CUrHaly MiACBITKH. Tomy i 3abe3meueHHs
KOPEKTHOCTI POOOTH CHCTEMH MO)XKHa a00 3MEHIIyBaTH KoeQillieHTa MiJCHICHHS aHAJIOTOBOI
YaCTUHU JI0 TIEBHOTO pIBHSA 3a JONOMOTIOI aTeHraTopa NpH 3MiHI IIi€i BiAcTaHi, abo
BIJICTaBIATH paIioONpUAMAIbHUN TPUCTPIH HA SKYCh MiHIMalbHY BiJICTaHb, NMPH SKOMY HE
MOTPIOHO BKIIIOUEHHS aTE€HI0ATOpPa, SIKe BU3HAYUMO SK ONTHUMAallbHA BIJCTaHb MIX ITYHKTOM
PUAOMY Ta JDKEPEIOM BUIIPOMIHIOBAHHSI.

7.METO/Ibl ®JIYOPECLIEHTHOM BU3YAJIM3ALIMU B JUATHOCTUKE COLIU-
AJIbHO-3HAUMMBbIX 3ABOJIEBAHUI

HanunoB K.A., k.1.H. pémun B.B., ®I'BOY BO «OpnoBckuii rocynapcTBEHHbIH YHU-
BepcuteT umenu U.C. Typrenesa», Poccust, Open

HaunbGonee nepcrieKTUBHBIMU B HEMHBA3UBHOM TMArHOCTHKE IMATOJIOTUN KOXKU U CIU3H-
CTBIX SIBJISIFOTCS. METOJBI ONTUYECKOT0 UMHJKUHTA. ONTUYECKUE METOBI UCCIEN0BAHUSA HAXO-
IAT Bce OoJiee MHUPOKOE MPUMEHEHHE B PA3IMYHBIX O0JIACTAX MEIUIMHBI U MEIUIIMHCKON TeX-
HUKH. Takne MeTolbl MO3BOJSAIOT PETUCTPUPOBATh U3MEHEHHS B PEAJbHOM BPEMEHH, a TaK )K€
00yaal0T BBICOKOM pasperiaronieid cnocoOHOCThbIO, HU3KOH CTOMMOCTBIO MPOLEAYPhl, HEUHBA-
3UBHOCTBIO.

OcoOble nepcrneKTUBbl B HEMHBA3UBHOM IMarHOCTUKE JECTPYKTUBHBIX IMPOLECCOB CBSI3bI-
BAIOT CETOJIHS C METOAOM (IIyOpPECLIEHTHOI0 MMMJIKMHIA, KOTOPBIN 0a3upyeTcst Ha BO30Yx/ie-
HUU MOPaKEHHOM TKaHNW HU3KOMHTEHCHBHBIM JIa3€pHBIM M3JIyY€HUEM U JalibHEWIIe perucrpa-
UM (ITYOpPECLEHIINHN YHIOTEHHBIX OMOMapKepoB, YTO MO3BOJISIET MPOBOAUTE IBYMEPHOE KapTH-
poBanue diayopodopoB (NADH, FAD, komnnaren), onpeaensTh MaToI0THYSCKUNA CTaTyC TKaHEH
1 obecreunBaeT BO3MOXKHOCTD IS JaJbHEHUIIIET0O MOHUTOPUHTA PA3IMUHBIX 3a00JI€BaHHH.

8.METO/Ibl CIIEKJI-KOHTPACTHOM BM3YAJIM3AIINN B UCCJIIEJJOBAHUU HA-
PVIIEHUI MUKPOLIUPKYJISILIUU KPOBOTOKA

Hanunos K.A., x.1.H. Ipémun B.B., Koznos N.0., ®I'BOY BO «OpnoBckuii rocynapct-
BeHHbIN yHUBepcuTeT umenu U.C. Typrenesa», Poccus, Open
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MOHUTOPHHT COCTOSIHUSI MUKPOLIUPKYIISALIUY SBJSIETCSA OJHOM M3 BaXKHBIX MPOOJIEM COBpe-
MEHHOW MEIUIMHCKOW JAMarHOCTHKH. B HacTosmee Bpems k Hambosee 3QQeKTHBHBIM ITHAarHO-
CTHMYECKHM METOJIaM OIPE/CICHUs OCHOBHBIX MapaMETPOB MHUKPOIMPKYISAIUN, OTHOCAT METO-
IIbl, OCHOBAHHBIC Ha TUHAMHYECKOM PACCESTHUHM CBeTa (METOMBI JIa3epHOM JOIIIEPOBCKOM (iro-
ymeTpud, i y3nOHHO-BOIHOBAS CHEKTPOCKOIUS, CIIEKI-BU3yaln3alus 1 T.1.), a TaK K€ Me-
TOJbl OCHOBaHHBIEC Ha MPUHINIAX ONTUYECKOW KOTepEeHTHON ToMoTrpaduu.

MeToa cekJI-KOHTPacTHOW BU3yanu3anuu 0azupyercs Ha SBICHUU 0O0pa30BaHUS ONTHYC-
CKHX CIIEKJIOB — TPaHYJISIPHON CTPYKTYPBI PACCESIHHOTO JIA3EPHOTO M3JIyYECHUS MPH OCBEIICHUH
KOTePEHTHBIM M3JIy4eHHUEM aHCaMOJIsl CIIy4aiiHO pacrpe/elieHHbIX HeoqHopoaHocTel. MHTepde-
PEHIMS pacCesHHBIX BOJH TNPHBOAUT K OOPa30BaHUIO MSATHUCTOW KAapPTHUHBI PACHpeieICHUS
CIIEKJIOB Ha MOBEPXHOCTH KOXH. [IperMyIecTBOM Ja3epHON CIEKI-KOHCTPACTHOW BH3yalln3a-
UM CYUTAETCS] HEMHBA3UBHOCTH, BO3MOXKHOCTh TIOCTPOCHHUSI CHCTEM BHU3YaJIM3alUH IIPOIECCOB B
MHUKPOILUPKYIATOPHOM KPOBOTOKE B PEaTbHOM BPEMEHH ¢ OOJIBLION pa3peraroneid criocooHo-
CTBIO.

9.MICCJIEJJOBAHUE COCTOSIHUSI TKAHEW OBIIEI'O XEJIYHOI'O ITPOTOKA
[P MEXAHUYECKOM XEJITYXE METOJIOM ®JIYOPECIHHEHTHOI CIIEKTPOCKO-
1"

Kannyposra K.1O., x.1.1., gou. Iloranosa E.B., ®I'BOY BO «OpioBckuii rocyaapcTBeH-
Hb1i yHuBepcuret umenu M.C. Typrenesay, Open

OpHMM W3 TIEPCIEKTUBHBIX HANpPAaBICHUH Pa3BUTHS METOAOB OHOMOTOHUKU SBISCTCS
MPUMEHEHNE B MUHUHMHBAa3UBHOW a0JOMUHAIBHON XUPYPIHH IS TOTYyYEHUS JOMOIHUTEIBHON
JMarHOCTUYECKON MH(POpMAIMU B PEKUME peallbHOT0 BpeMeHHU. Llenpio paboThl sIBUIIOCH UCCIIe-
JIOBaHME TTapaMeTpoB (IyOpecleHIIUU TKaHe OOIIEro >KeIUYHOro MPOTOKa y OONbHBIX MEXaHU-
YECKOM JKENTYXOM BO BpeMsi MUHMHHBA3MBHBIX BMEHIATENLCTB. VIcciiemoBaHUs MPOBOIUIIUCH
METOJIOM (pIIyOPECIIEHTHOM CHEKTPOCKOMUU Ha CIenuaIbHO pa3paboTaHHOW BOJIOKOHHO-
onTu4eckoil cucreme. CpaBHUBAINCH CHEKTPHI (IIyOPECHEHIIMHA 00JIACTeH BBIIIE OMYXOJIEBOTO
0510Ka U caMoro 0sioka. beuiy BeIeeHbI 2 TPYNIbI U3MEPEHUH, B OJHON U3 KOTOPBIX HaOI01a-
JIMCh CXOJICTBA B (hOpME CIEKTPOB M pa3HUIE HHTEHCUBHOCTEH (IyopecleHIInH, ObUTH YCTaHOB-
JIEHBI CTAaTUCTUYECKH 3HAaYMMbIE pa3nuuus (C J0BEPUTENbHOM BepoaTHOCThIO p<(0,05 mo meTomxy
ANOVA) mexay obnmacTsaMu ucciieaoBanus. [lomydeHHbIe pe3yIbTaThl MPEACTABIISIOT HHTEPEC
JUIS TadbHEHIINX UCCIEOBAaHUM MO pa3paboTKe TUArHOCTHYECKUX KPUTEPUEB AJS MUHUWHBA-
3UBHOM XUPYpPrUH.

10.IJHOOPMAIIIMHUI ITPOTHO3 HA TTOYATKOBOMY ETAIIl EKCILTYATALIIL
JIITAKIB HOBOI'O TTOKOJIIHHA 3A ABAPIMHOIO CTATHUCTHKOIO I10 JIFOICHKO-
MY ®AKTOPY

Krnouan A.€., Anb-Ammopi X.A., CemaeBa A.O., HarioHansHuit TpaHCTIOPTHUHN YHIBEpPCHU-
TET

Jly’xe BaXKJIMBO Ha MMOYaTKOBOMY €Talll eKCIUTyaTalii 3p00UTH CTaTUCTUYHI MPOTHO3M €KC-
ruTyaTanii JitakiB HoBoro nokoninHs (JIHII). 3a nporiecamu po3ropraHHsi po3paxyHKOBHX OIle-
pawiif MO’kHa POOUTH MPOTHO3M MPO MOTEHLINHHY aBapiliHy CTaTUCTUKY IO JIIOACBKOMY (hakTopy
(eximaxy) JiTaKiB, IO 3HAXO/SATHCS HA TTOYATKOBIN CTajli eKCIUTyarTarlii, SKIo miaioparu JTiTax-
aHaJsior 3a KoedilieHTaMH pO3ropTaHHs 3 CiMEWCTBa TUX JIITaKiB, SIKI MAalOTh OaraTOpIYHY €Kc-
IUTyaTalllo 1 BKe JIOCUTh PENPE3eHTATUBHY 1 MPEICTaBHUIIBKY CTATUCTUKY aBapiHUX MOAIH 1Mo
JOACBKOMY (haKTopy.

Jji 3HATTS Ta 3MEHILIEHHS YaCTKU JIIOJICHKOTO (akTopy (eKinaxky) B aBapiiiHii CTaTUCTHIIL
JOLTBHO BUKOPHCTOBYBATH JIBA OCHOBHI IIISXU: 3/1MCHUTH OaraTtopiBHEBe OOIPYHTYBaHHS ic-
HYIOUMX OJIHOETAIHUX 1 OJIHOPIBHEBUX MpOrpamM miaArotoBku JsoTHOro ckiaay (IIJIC) nepexo-
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JIOM 10 SIKICHO HOBUX MPHUHIIUIIB MMiATOTOBKU JTLOTHOTO ckiany JIHIT; BukopucToByBaTH peaib-
Hi MoxrBocTi JIHIT sk miTarogoro aBToMaTu30BaHOTO €IEKTPOHHOTO KOMILIECKCY.

11. IEPCIIEKTUBHA TIOJIIPUMETPUYHA CUCTEMA TTIOCAIKU TTOBITPAHUX
CYIEH

Kiouan A.€., Tumuenko O.I1., Cybotina B.K., HanionansHuii TpaHCIIOPTHHUIA YHIBEPCH-
TET

[TepcriekTuBHA MOJSPUMETPUYHA CHCTEMA ITOCAIKH CKIAIAETHCS 3 JBOX YaCTHUH: OJOKY
BHUMIPIOBaHHA Ta OJIOKY BHUIIPOMiHIOBaHHS. BIIOK BUITPOMiIHIOBAaHHS 3HAXOAMUTHCS HA OIHIN IUIO-
MIMHI 31 37ITHO-NIOCAIKOBOIO CMYTOIO Ta 32 ii MEXaMH Ta NPU3HAYCHUHN JJIsI BUIIPOMIHIOBAHHS
JHIMHO MOJISPU30BAHOTO BUIIPOMIHIOBAHHS 3 BU3HAYEHOIO allepTypOI0 PO3CIIOBaHHS Ta BU3HA-
YeHUM a3MMYTOM IUIOLIMHHU THOJspu3auii. biiok BUMiproBaHHS 3HAXOAUTHCS HA OOPTY MOBITPS-
HOTO Cy/Ha Ta MPU3HAYCHUU IS BUMIPIOBAHHS a3uMyTa IUIOIIMHU MOJSApU3aLii 3aJ0MICHOTO
IPOMEHS Ta BU3HAYEHHS IUIOCKUX KYTIiB MaJiHHA BUIIPOMIHIOBAaHHS, a TAKOX OOYHMCIICHHS Mapa-
METPiB MPOCTOPOBOTO IMOJIOKEHHS MOBITPSHOIO CyJIHA Ta WOTO BIIXWJICHHS Bij JiHIT TiTicaaH.
3anpornoHoOBaHa CUCTEMa MOTEHIIIHHO JT03BOJINTh BHU3HAYATH IPOCTOPOBE MOJIOKEHHS IOBITPS-
HOTO CyJHA ITiJ] 9ac TIOCAKH, a TAKOX HOro BIIXHIJICHHS BiJl TPAEKTOPIl MOCAIKH 3 BHCOKOIO TO-
YHICTIO Ta YYTJIMBICTIO B PEXKUMIi peajbHOTo 4acy. [ MoaenroBaHHs pOOOTH MOISPUMETPUIHOT
CHCTEMH IOCAJKU MPOIIOHYETHCS MaTeMaTUYHa MOJIEIb, sIKa BKIIFOYA€ TPU YaCTUHU: MaTeMaTH-
YHa MOJENb OJIOKY BHUIIPOMiIHIOBaHHS, CEpPEIOBUIIA PO3IOBCIOKEHHS Ta POOOTH OJIOKY BUMi-
PIOBaHHS.

12.1TEPCIHEKTUBHA TIOJIAPUMETPUYHA CUCTEMA TTIOCAJIKU TTOBITPAHNX
CYJEH

Kiouan A.€., Tumuenko O.I1., Cybotina B.K., HanionaneHuii TpaHcIopTHUIN yHIBEpCHU-
TET

[lepcriekTrBHA MOJASPUMETPUYHA CUCTEMA MOCAAKU CKIALAETHCA 3 JBOX YAaCTUH: OJIOKY
BUMIPIOBaHHS Ta OJIOKY BUIIPOMIHIOBaHHS. BiIOK BUITPOMiIHIOBaHHS 3HaXOAMTHCSA HA OJHIN IUIO-
IIMHI 31 3TITHO-TIOCaJKOBOIO CMYTOI0 Ta 3a 1 MEeKaMH Ta NMPU3HAUYEHHUH I BUIPOMIHIOBAHHS
JHIMHO MOJISIPU30BAHOTO BUIIPOMIHIOBAHHS 3 BU3HAUEHOIO allepTypO0 PO3CIIOBaHHS Ta BU3HA-
YEeHUM a3UMYTOM IUIOIIMHM nossipu3anii. biok BUMiproBaHHS 3HaXOIUTHCS Ha OOPTY MOBITPSI-
HOTO Cy/IHa Ta MPU3HAYEHUH JUIsl BUMIPIOBAHHS a3UMYyTa IUIOIIMHU MOJISpU3alii 3aI0MJIEHOTO
MIPOMEHS Ta BU3HAYEHHSI IUIOCKUX KYTIB MaJ{IHHS BUIPOMIHIOBAHHS, a TAKOXK OOYMCIICHHS Napa-
METpIiB MPOCTOPOBOTO MOJIOKEHHS MOBITPSHOTO CyAHA Ta WOTO BIAXWJIEHHS BiJ JiHII TIicajau.
3anpornoHoBaHa CUCTEMa MOTEHLINHO J03BOJIMTh BU3HAYATH MPOCTOPOBE IMOJIOKEHHS MOBITPSI-
HOTO CyJ/IHA MiJ] 4ac MOCaJKH, a TAKOX HOro BIIXUJICHHS BiJl TPA€KTOPIi MOCAIKU 3 BUCOKOIO TO-
YHICTIO Ta YYTJIMBICTIO B PEKUMI peajbHOro yacy. Jlis MoientoBaHHs poOOTH MOJIIPUMETPUIHOT
CHCTEMH IOCAJKU MPOIOHYETHCS MaTeMaTUYHa MOJIENb, sIKa BKJIFOYA€ TPU YAaCTUHU: MaTeMaTH-
YHa MOJieb OJIOKY BUIIPOMIHIOBAaHHS, CEPEIOBHUIIA PO3MOBCIOKEHHS Ta poOOTH OJIOKY BUMI-
PIOBAHHS.

13.EHEPI'O3BEPITAIOYA TOIIOJIOTISA JJI BE3IPOBOJOBOI CEHCOPHOI
MEPEXI MOHITOPUHI'Y IIUIEM

1.T.H., npo¢. Jlucenko O.1., HogikoB B.I., [nctutyT Tenekomynikamiitnux cucrem KIII im.
Irops Cikopcbkoro,Kuis

EnextpoxuBieHHs: By3JiB 0e3npoBogoBuX ceHcopHUX Mepex (BCM) y Oinbmocti
BHMAJIKIB 3IIHCHIOETHCS Bl Oartapedd. Y 3B’A3Ky 3 MM B cucteMi ympasiinas BCM Bupainena
MiJICUCTEMa YIPaBIiHHSA BUTpaTaMH €Hepropecypcy BY3diB. Merowoo ii (QyHKIIOHyBaHHA €
MIHIMI3aIlisl Ta MEpPepo3MOALT BUTPAT E€HEPropecypcy BYy3JIaMu JJs MaKCHMi3alli TPUBAIOCTI
¢ynkuionyBanus bBCM. Icuyroui MmeToam ynpasiiHHS BuTpatamu eHepropecypcie BCM ne Bpa-
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XOBYIOTh ocobnuBocteit BCM 1 TomMy He 3a0e3meuyloTh MAaKCHMi3allil0 TPHUBAJIOCTI ix
(YHKIIIOHYBaHHS MIPU BUKOHAHHI BUMOT J0 SKOCTi iH(pOpMaIiitHOro 0OMiHY. Y 3B’SI3KY 3 LM,
3aJadya poO3pOOKM HOBHX Ta YIAOCKOHAJICHHS ICHYIOUMX METOMIB YIPABIiHHS BUTpPaTaMH
eHepropecypciB aisi Bukopuctanis B BCM € akTyanbHOIO Ha CHOTOJHIIIHBOMY €Tari PO3BUTKY
0€3MpOBOIOBUXTEIEKOMYHIKaIi}i.

VYnpaBninHa BUTpaTaMu eHepropecypcy By3iniB BCM moske OyTu peaizoBaHe 3a piBHAMHU
eraonHoi mozeni OS| 3 BUKOPUCTaHHSAM PI3HUX METOJIB, SIKi B 3araJlbHOMY BHIIQJIKy MOXKHA
MOAUTMTH Ha Bl TPYIHU: METOIU 30epeKeHHs eHeprii 6aTapeil 1 MeTOAM YIpaBIiHHS MOTYXHIC-
TIO TIepeiadi. B omoBizi 3anpornoHoBaHO HOBUH €HEPro30epiratoymii MeTo; MOHITOPHHTY IIijIei
y 30Hax crnoctepexeHHs ceHcopiB BCM, sikuit BiTHOCUTBCS 10 EPIIOT TPYNH METOMIB 1 CKIlazaa-
€THCSI 3 TPHOX ETAITIB.

14 METO/] UCITOJIb3OBAHU A BIUJIA B BECITPOBO/IHBIX CEHCOPHBIX CETAX
(bCC) 11 CBOPA MTHO®OPMAILINU

I.T.H., ipod. JIeicenko A.U., Pomantok A.B., UHCTUTYT TelIleKOMMYHUKAITMOHHBIX CHCTEM
KIIN um. Urops Cuxopckoro, Kues

[Ipemyoxen HoBbIN MeTon cOopa uHpopmarmu B BCC ¢ ucnonb3oBanuem BITJIA, kiaroue-
BBIMH 0COOEHHOCTSIMH KOTOPOTO SIBIISIFOTCS:

1) Pemennie mo MapuipyTy, CKOPOCTH M BBICOTE MEpPEMEIICHUS, BHIOOPY LIENEBBIX
(GyHKIMH YIpaBICHUS W aITOPUTMOB cOOpa TaHHBIX MO pa3HbIM ypoBHsM OSI| — BriJIA npuHu-
MaeT OTAENBHO M0 KaXA0MY KJacTepy (OTAenbHOMY (GparMeHTy) CETH.

2) Pemenne no kinactepusaldyd MOXET NMPUHUMATHCSA LEHTPAIM30BAHHO LIEHTPOM
yIpaBJICHHS CEThIO MpH Hanuuuu uHGopmaruu o coctosuud bCC unu pacnpeneneHHo y3naMu
CETH IIPU €€ OTCYTCTBUU B LICHTPE YIIPABIICHUS.

3) MeTpuku KiacTepu3aluy BIOMPAIOTCS C y4ETOM LielIeBOM (QYHKIMM YIpPaBICHUS
1 MOTYT MeHAThCA npu o0cayxuBaHuu BITJIA paznuuHbIX KJIacTEpPOB.

4) Cucrema ynpaBi€HHS CETbIO IOCTOSIHHO KOPPEKTHUPYET IieNieBble (DYyHKIUU
YIIpaBJICHUS B 3aBUCUMOCTH OT CHUTYaIluX Ha CETH, TPeOOBaHUIA 110 cOOPY NaHHBIX U UMEIOIIUXCS
pecypcax.

5) Coueranue LEHTPAIN30BAaHHOIO U ACLEHTPAIN30BAaHHOIO YIPABJIEHUS HEOIHO-

POIHON CeThi0 (MPH HATMYUMU MHPOPMALUU O COCTOSHUM CETH, PELICHUS NPUHUMAET LEHTP
YIpaBIEHUs CEThIO, Npu ee 0TCyTCTBUU — BIIJIA 1 y31bl KOONIEpUPOBAHHBIM CIIOCOOOM).

6) VBennyeHne BpeMeHH (DYHKIIMOHUPOBAHMS CETH NMpHU cOOpe MHPOpMALUU MpHU
ucnonb3oBanuu BIIJIA nocturaercs 3a cuer onTuMusanuu: Tpaektopuu nepememienus bBITIA,
KOJINYEeCTBa U MapaMeTpoB KJIacTepoB 0OMEHa, KOJIMYEeCTBA Y3JI0B-PAH/IEBY, PACCTOSHUS MEXIY
BIUTA u y3namu, npuMeHeHus: 3Heprod(eKTUBHBIX AJITOPUTMOB (PU3UYECKOr0, KaHAIBHOTO,
CEeTEeBOr0, TPAHCIIOPTHOTO U MpUKJIaaHOro ypoBHel moaenu OSI.

15.KOHTPOJIb ITEPECYBAHHAOB'€KTIB I3 BUKOPUCTAHHSAM BE3IIPOBI/I-
HUX CEHCOPHUX MEPEX (BCM)

n.T.H., npod. Jlucenko O.l, Incrutyr TenexomyHikaniiinux cucreM KIII im. Irops
Cikopcekoro, Kuis; k.1.H. Typeituyk A.M., HanlionanesHuii yHiBepcUTET 000pOHU YKpaiHu IMEH1
IBana YepHsaxoscpkoro,Kuis

[ToenHaHHS KIJIBKOX CEHCOPIB B OJIHOMYBY3JY(aKyCTUYHI, ONTHKO-EJIEKTPOHHI, 1HPpayep-
BOHI, CeficMiuHI, MarHiTHI JE€TEKTOPU TOIIO) JO3BOJISiE€ BUSBISATU TOBITPSHI 1 HA3eMHI 3arpo-
3u.CHucTeMy, 1110 MOKE€ BIICTE€XKYBATH JIFOJIEH 1 MalllMHU Yepe3 aKyCTUYHI Ta CEMCMIYHI CEHCOpH,
MO>KHA TMO€JHATHU 3 ONTUKO-EJIEKTPOHHOIO CUCTEMOIO, sIKa Oy/ie HalpaBisATHCS Ha 00’ €KT, BUSB-
JIEHUW pagapoM. Y CBOIO Yepry, pajap MOKHA MPUETHYBATH 0 CYTYTHUKOBHUX 3aC00aMU 3B'SI3KY
JambHBOI JIii U1 1epeadi JaHUX IHIIMM KopucTyBauaM. Jlis 3amo0iraHHs nepeqyacHoro BHsIB-
JIEHHS! CHUCTEMU KOHTPOJIIO Ta €KOHOMIi €Heprii >KMBJIEHHS MOYKHAa BUKOPHUCTOBYBATH IMACHBHI
CEHCOpH, SIKI HEMOXJIMBO BUSIBUTH PaJi0CIEKTPOHHUMHU 3aco0amMH. Y TaKOMY BMIIAJKy MO>KHA

124



Mpo6nemu iHcbopmaTM3auii : ABaHagUATa MibKHapOAHA HAaYKOBO-TEXHIYHA KOHGEepeHLUis

PO3pOOUTH AITOPUTM, KOJIM BC1 aKTUBHI CEHCOPU Ta OLIBIIICTh IHIIUX NMEepeOyBalOTh y BUMKHY-
TOMY CTaHi 1 BMHKAIOTLCS 32 CUTHAJIOM CEHCOPA 3 HU3BKUM CTIOKUBAHHSIM €HEpPTii, IKUI MOCTiH-
HO mepeOyBae y craHi uepryBaHHs. [licis crpalfoBaHHs 3a3HAYEHOTO CEHCOpa Bil0YBAa€ThHCS
aKTHUBAIIisl BCIET MEPEXkKi 3 OJHOYACHUM HAJICWJIAHHSIM CUTHATY TPUBOTH HAa EHTPAIBHUHN MYJIbT
yrpasiinas. CrenianbHi ceHcopu miakmodeni 10 GPS. BCM y BaXKOAOCTYIHUX MICISIX pO3-
TOPTAEThCS MUITXOM BCTAHOBIICHHSI CEHCOPIB 3 MOBITPS — 3 BEPTOJILOTY 200 3 KBAJIPOKONTEPY.

16.AJITOPUTM CAMOCTIMHOT'O TTO3UIIOHYBAHHS (ACIT) BY3JIA BE3IIPO-
BOJIOBOI CEHCOPHOI MEPEXI (5CM)

n.1.H., mpodecop Jlucenko O.I., borgapyk O.A., [HCTUTYT TE€IEKOMYHIKAI[IHHUX CHCTEM
KIII im. Iropst Cikopebkoro, Kuis

ACII Bu3Havae 1 00YMCITIOEBITHOCHI MTO3MITIT BY3J1iB Yy MOOUIBHIN ad-hoc Mepexi 6e3 BUKO-
puctanas GPS. B sixocTi nepiioro Kpoky K0KeH BY30JI CTBOPIOE JIOKAJIbHY CUCTEMY KOOPJIMHAT,
sIKa Ma€ IeHTpaIbHUI By3i1.JlaHuil By3jl BU3HAUYA€E JIOKAJIbHY CHCTEMY KOOPIHMHAT, BHOpABIIN
BY3JIM P Ta ( TAKMMH, 10 BijicTanbMiX P i q (dpQ) Bizoma i OiibIna 3a HYJb, 1 TaKi, IO BY3JH I, P
Ta ( He JIeXaTh Ha Tii ke JiHil. CucTeMa BU3HAYAETHCS 5K [, MO JICKUTh HA OCi X, a ( Mae a
HEBiJ'€MHY KOOpAHMHATY. PeanbHi HaNpsMKH p 1  HE MOTPiOHI, TOMY HIOMTOOYJOBAHO BIIHOCHY
CUCTeMY KOOpJHMHAT; 1[I0 CUCTEMY JOBEIEThCA 00epTaTH, 00 BIAMOBIIATH MICISM (Hi3HUYHOTO
By3/1a. Y TBOPIOETHCS TPUKYTHHK 1 BUOPABIIN Taki p 1 (II0 IPH 3aTaHUX BinCTaHAX Opg, dig Ta dip
MakcUMajbHa BiJICTaHb HE JOPIBHIOE cyMi JBOX 1HIIKX. Kpim Toro, Bubip P i (| MOBHHEH
MaKCHMi3yBaTH KUIBKICTh BY3JIBIUISI SKHXMOXHA OOYMCIIMTH MiCIIe3HAXO/DKeHHs. ['eoMeTpruHi
BJIACTUBOCTI TPUKYTHUKIB BUKOPHCTOBYIOTHCS JUISl BUSHAYCHHS MO3UIIH iHIMX By3iiB.Ha npy-
roMy KpOIli HAPSMKH JIOKAJIbHUX CUCTEM KOOPIMHAT KOPHUTYIOTHCS, 0O OTPUMATH TOW caMuit
HATPSMOK JIJIsl BCIX BY3JIB y Mepeki. HanpsMok MicIieBOi KOOpAMHATHCUCTEMA MOXKE OYTH CKO-
PEKTOBaHUI BIJHOCHO IHIIOI CHCTEMH LUIIXOM OOEpTaHHS 1, MOXIIMBO, BiII3EPKAIIOBAHHS CHUC-
temu. OOpaHa cucTeMa KOOPJIMHAT MEPEXi CIYKHUTD K BiTHOCHA JUIS IHIIUX CUCTEM.

17.BATATOKPUTEPOIAJIBHA  OITUMIIIALIIAL  EHEPTOCIIOXMBAHHA VvV
BE3IIPOBOJIOBIII CEHCOPHII MEPEXI (BCM)

1.1T.H., mpod. Jlucenko O.1., HoBikoB B.IL., [ncTutyT Tenexkomynikaniitaux cuctem KIII im.
Irops Cikopcbkoro,Kuis

EneprocnoxuBanns By3na E, 3a OIWH LUKJ, BUXOASYU 3 MPOBEAECHOTO aHaji3y, MOXHA
BU3HAUUTH: E, = Eslep"’EMCU+Erev+Etrans+Eather,a (1)

ne Esiep— enepris min yac cHy; Emcy— eHepris mig 4ac poOOTH MIKpOKOHTpolsiepa abo 00-
YUCITIOBAJILHOTO SApa TpHUiiMava mpu KOTo BIACYTHOCTI; Erey - €Hepris mig yac npuiomy; Eians—
eHeprig miJ Jac nepenayi; Egather, - €HEpris B IHIIMX pexHUMax (pekuM MpoOy/HKEHHS 1 iH.).
Mapmipytuzarop bCM BUKOHYE poiib «MiHI KOOPJIMHATOPa» B MEXaxX TOBIpeHOi oMy 00macTi
R. Bin moxe 6e3nocepeiHb0 abo yepe3 MpOMIXHI By3/1M 30MpaTH iH(opMallito, a Takox Koop-
IUHYBaTH ii nepenady. TakuM YuHOM, MPUHIMI Horo eHeprocnokuBaHHs Takui gk 1y KII, ane
OunpIIe B pe3yabTari OuUlblI akTHBHOI B3aemoxii 3 By3namu BCM. EneprocnoxuBaHHs
MapuIpyTu3aropa, 3a OIVIH KT, MO’KHa BU3HAYUTH 3adopMyJioro (2):

—E.’"-I—ZE.’ +Z

EX- eHeprm, CHO}KI/IBaHa MapIIpyTU3aTOPOM JUTS 3B'SI3KY 3 KoopauHatopom; E,, - eHepris,
CMOXMBaHA MapILIPYTU3aTOPOM ISl 3B'A3KY 3 MiJIerauMu omy 3nmamu BCM B kinmbkocti M; E-
- €Hepris, CIoKMBaHa MapUIPyTHU3aTOPOM i 3B'SI3KY 3 arperaropom mepexi. Bupasu (1), (2) €
KPUTEPISIMH 3a SIKUMU BUKOHY€ETHCS OaraToKpuTepiaibHa ONTUMI3aLiS.

18.ITHOOPMAIIMHO-BUMIPIOBAJIBHI TEXHOJIOI'TT CUCTEMM «PO3YMHHIU
YHIBEPCUTET»
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JIutBunos O.C., [lepkaBHuii yHIBEpCUTET TeleKOMyHikauii, KuiB

B i"TeNnekTyanbHuX OYyMIBIAX OMATKOBI 3pYYHOCTI JJIsi KOPHUCTYBA4iB CTBOPIOIOTHCS 32
JOTIOMOT'OI0 IHTErpoBaHKX iH(opMaliiHO-BUMIpIOBAIbHEX 1 Kepyrounx cucteM (BMS - Building
Management System), B sKuX MO>KHa BHIUIATH TPH OCHOBHUX KOMITOHEHTH:

—0e3I114 pi3HOMAaHITHUX JaTYMKIB 1 BAKOHABYUX MEXaHI3MiB;

—TEJICKOMYHIKaIIiHI MEPEXKi 3B'I3KY, 10 MEPEal0Th 1[0 1H(QOpMaIlito B IICHTD;

—Kepyrda cucTema, 1mo oopo0Jisie 1o iHpopMmalliro i popMye pilieHHs.

Kpim Toro, ciig 3a3Ha4uTH 111€ OAHY BaKJIUBY CKJIQJ0BY 1HTEICKTYyaIbHOI OyMiBJII — HOBI
MaTepiaiy, sKi cami «BOJIOJIIOThH THTEIEKTOM.

[Tpukagai 067acTi JUIsl HOBHX TEXHOJIOTIM B 1HTEJICKTYaJbHUX OYIBIISAX Beauve3Hi. Mo-
YJIMBOCTI TTIOBUHHI OYTH OIiHEHI 3 (PYHKIIOHAIBHOT, TEXHOJIOT19HOI, COIIaTbHOI Ta €eKOHOMIYHOT
TOYOK 30py. YiHcToH Yepuimuib 3a3HauuB: «Mu GpopMyemMo Harri OyiBii, 1 3r0J0M Harri OyaiBii
¢dopmytoTs Hacy. CHCTeMHU YNpPaBIiHHS IHTEIEKTyaJbHUMH OYy/IIBISMU MOBHHHI OYTH JTOCHUTh
THYYKHMMH, MaTH MOXJIMBOCTI MOJepHi3allii Ta Moaudikaiii, 1mo0 BiAMOBICTH Ha MOTPeOH JIO-
JTVHH.

19.MCCJIEJOBAHUE ACUMMETPUU TIOKA3BATEJENM MUKPOLIMPKYJISLA
KPOBU KOHTPAJIATEPAJIbHBIX KOHEUYHOCTEW IIPU ITPOBEJEHWM OKKJIKO3U-
OHHOW TIPOBBI

Jloktnonosa FO.1., Kapkux E.B., Koznos N.O., ®I'BOY BO «OpiioBckuii rocyaapcTBeH-
ubiit yausepeutet umenn M.C. Typrenesay, Open

J1Jis OLIEHKHM COCTOSHUSI MUKPOLUPKYJISIIUU KPOBU MPUMEHSIOTCS Pa3InYHbIe ONTHYECKHE
HEUMHBA3MBHbIE TEXHOJOIMHM, B TOM YMCIE METOJl JIAa3€pHOW JOMNIUIEPOBCKOW (IIOyMETpHUU
(JIAD). Uenbro nanHoil pabOTHI SIBUJIOCH UCCIEIOBAHUE PA3IMUUs MapaMeTPOB MUKPOILUPKYIIs-
MU KPOBU B KOHTpPAJATEPATbHBIX KOHEUHOCTSX IMPU MPUMEHEHUH apTEPUATbHOW OKKIIO3UU
MIPaBOTO MPEIUICYbsl. DKCIEPUMEHTAIBHBIE UCCIICOBAHMS TPOBOAMIN HA JTUCTALHOM (hanaHre
TPETHErO Nasblia KUCTU U Ha ThUIBHOM CTOPOHBI IpeaIuieyubs nocpeactsom merona JIJI® obeunx
pyk. B uccrnenoBanusx nmpuMeHsiach TPEXMUHYTHAs apTepuaibHas OKkito3nonHas mnpooda (OI1).
Jl1a IpoBeZIeHH s SKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUI HUCIIOJIb30BAIN 4 HOCUMBIX JTUArHOCTHYE-
ckux ycrpoiictBa «JIASMA-II®Dy» (OO0 HIIII "JIABMA"). B pe3ynbrare HaOII0JaIUCh CTaTH-
CTUYECKH 3HAYUMBIE pa3nuus (C JOBEpUTEIbHOU BeposTHOCThIO p<0,05 mo kpurteputo ManHa-
YuTHHN) B HccleayeMbIX mapamerpax Ao u nocie nposenenus OII (B mpaBom mpenruieuse), a
TaK)Ke€ MEXIy IapaMerpamH MpaBoOro U JIEBOIO MPEAIIedbsi B MOCTOKKIIO3MOHHOM IEPHO/IE.
[TonydyeHHble NaHHBIE MOTYT OBITH HCIIONBH30BAHBI AJSI U3YUEHUS aIalTallMOHHBIX BO3MOXKHO-
CTEH CUCTEMBI MUKPOIMPKYJISIIUNA KPOBH.

20.MCCJIEJJOBAHUE IIAHKPEATUTA METOJIOM JIABEPHOM  CIIEKJI-
KOHTPACTHO BU3YAJIM3ALIN

Meszennes M.A., lllynnenos B.B., Ceperuna E.C., k.1.H. B.B. JIpemun, ®I'6OY BO «Op-
JIOBCKUM rocynapcTBeHHbI yHuBepcureT umenu 1.C. Typrenesa», Open

B pasButuM M nporpecCMpoBaHMM OCTPOIO NAHKPEAaTUTa BEAYLIYHO MATOT€HETUYECKYIO
POJIb UTPAIOT HAPYIIEHUS MUKPOIeMOAMHAMHUKH. MeToJlbl ONTHUYECKOW BH3yanu3auuu obecre-
YUBAIOT HEOOXOAMMBIE CPEJICTBA JUIsl OLICHKU JIOKAIbHBIX W3MEHEHUN MUKpOLUPKYIsuu. Jla-
3epHas CIEKI-KOHTPACTHAS BU3yalIU3allUs SIBISIETCS OJHUM M3 COBPEMEHHBIX METO/I0B /Ui (PUK-
CHUPOBAHHS M OIIEHKM MUKPOT€MOJIMHAMUKHN TKaHEW. J[aHHBII METOJ OCHOBBIBAETCS Ha CiIydaii-
HOW MHTep(epeHLInH KOTepeHTHOT0 CBEeTa B MPOCTPAHCTBE, BBI3BAHHON HEOJHOPOAHOCTSIMH I10-
BEpXHOCTEN. B X01e nececneaoBanus MpoBOIMIOCH MOIEIMPOBAHUE ITAHKPEOHEKPO3a € IIOMOLIBIO
HaJIO’KEHUSI JINTATYPhl Ha TOKETYTOUHYIO JKeJIe3y MBIIIHU. 3alliCh IaHHBIX TPOBOIMIACH KaK /10
Hayaja MIIEeMHH, TaK U I0CJE Ha pa3sHbIX BPEMEHHBIX MHTEpBajax. B cocTaBe MCHIOIb3yeMOro
YCTPOMCTBA Ja3epHON CHEKI-KOHTPACTHOM BH3yalM3alluu HaXOIATCS MU3Nydarenib, Tudy3op u
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Bujeokamepa. C MOMOIIBI0 BUEOKAMEPhI, CHAOKEHHOW CIEIHATLHOM ONMTHUYECKON CHUCTEMOH,
(dbuxcupoBasiach WHTEpHEPEHITMOHHAS KapTHHA, PACCETHHOTO OOBEKTOM HCCIEAOBAHUS, JIa3ep-
HOro u3nydyeHusd. [lonydueHHble AaHHBIE JOCTABISIMCH HA MEPCOHAIBHBIA KOMIBIOTEpP AJIA BU-
3yanusaiuy U nocienyromei nndposoir 06padoTku. JlaHHbIE UCCIEAOBAHUS MTOKA3bIBAIOT, YTO
perucrpanusi I3MEHEHUN COCTOSIHHSI OMOTKAHU METOJIOM JIa3ePHOM CIIEeKJI-KOHTPACTHON BU3Yya-
JU3alUU TI03BOJISIET IETEKTUPOBATh OTJIMYMS B XapaKTEPUCTUKE CHEKII-TIOJIEH 340pOBOM U HEK-
POTU3UPOBAHHON TKaHU. [[aHHBIN METOJA BU3YyalIU3allMU TMO3BOJISIET OLICHUTH KPOBEHAIIOJHEH-
HOCTb OpraHa U KOPpeKTHUPOBATh METO/bI JICUCHHUS.

21.BJIIMAHUE XUJIKOCTHU HA YYBCTBUTEJIbBHOCTb MASATHHUKOBOI'O HAT-
UMKA YPOBHS XEJIESHOJOPOXHOI'O ITYTU K BUBPALIMOHHBIM BO3MYVYIIEHU-
SIM

K.T.H., HesnanoB A.U., Hanonosa T.C., Jlykesanoa T.B., ®T'BOY BO «OI'Y umenu U.C,
TypreneBay, Poccus, Opén

PeMOHT kene3HO0POKHOTO MYTH OCYIIECTBISETCS C MOMOIIBIO CIEIUATBHBIX ITYTEBBIX
MaIliH, B KOTOPBIX JAaTYMK YPOBHS MyTH, GOPMUPYIOITUH MH(GOPMAIMIO O MPEBHIIICHUU PEIbC
JPyT OTHOCUTENBHO JApPYyTa, BCTPAWBACTCA B KOHTYpP CHUCTeMbl yrpanieHus. Cpemu (akTopos,
BIUSIIOLIUX HA TOYHOCTH BHIIPABKH KEJIE3HOJOPOKHOTO MyTH, 3HAYUTEIIBHYIO POJIb UTPAET TOY-
HOCTh JIaTYHKa ypoBHs. [109TOMY K HEMY IPEIbSIBISIFOTCS TPEOOBAHMSI IO TOYHOCTH H3MEPEHUSL.
CrnenyeT OTMETUTD, YTO AATYUK YPOBHS MYTH pabOTaeT B yCIOBHIX TPEXKOMIIOHEHTHOW BUOpa-
uuu nopsaka 59 ¢ yacroroit ot 30 no 40 ['u, coznaBaemoii pabourMu opraHaMu IIyT€BON Malllu-
Hbl. [Ipu 3TOM 3HaUEHUE U3MEPSAEMON BEIIMUMHBI JICKUT B Ipezenax 1 ©, kotopas H3MEHSETCs ¢
yactotoi He 6oisiee 0,5 I'1i, aOcoOTHAS MOTPEIIHOCTh U3MEPEHHU JOJIKHA COCTABISATh OKOJIO 1
yria. muH. [lonydeno auddepeHnnansHoe ypaBHEHHE IBUKEHHS MOJHOCTHIO MOTPYKEHHOTO B
XKHUJKOCTh MasiTHUKOBOTO AJIEMEHTA JAaTYMKA YPOBHS, YUYUTHIBAIOIIEE MPUCOSAMHEHHBIIT MOMEHT
HHEPIUH KUIKOCTH J ¥ aOCOMIOTHBINA KOA(PHUIMEHT co31aBaeMoro eii aemmduposanus b. Yuc-
JIEHHOE I/IHTerI/Ig)OBaHI/Ie YKa3aHHOTO ypaBHEHUS MOKA3bIBAET, YTO C POCTOM 3HaueHus J ¢ 4 107
10 1,5:10° kr'm IIPpU OJTHOM M TOHW K€ Macce MEXaHMYeCKoro mMasTtHuka M (15 r), 94To MOXKeT
OBITh TOCTUTHYTO 33 CUET FEOMETPUYCCKHUX IMapaMEeTPOB MasSTHUKOBOH IUIACTUHBI, YIACTCS CHU-
3UTh BUOpaoHHbli casur Hys Ha 40 % (¢ 0,9° no 0,55°), npu aToM oTkinoHeHue AUX natuu-
Ka oT enuHullbl u3mensiercs aumb ¢ 0,145 no 0,17, a dazoBoe 3anazapiBanue ¢ 10° go 11° Ha
MaKkcUMaJbHOW paboueil yactote. Takum 0O6pazom, MpUMEHEHUE B JAaTYUKE YPOBHS JKEIE3HOI0-
PO’KHOTO TTyTH MasiTHUKA, TIOJIHOCTBIO TIOTPYKEHHOTO B KHUIKOCTh, TTO3BOJISIET CHU3UTH €r0 4yB-
CTBUTEIBHOCTh K BHUOpPAllMOHHBIM BO3MYIICHUSM H, CJIEI0OBATENbHO, CHU3UTHh IOTPEIIHOCTH,
0o0yCIOBJIEHHYIO BUOpanuen, 6e3 CyIIECTBEHHOIO YXYALIEHUS JUHAMHUYECKHUX XapaKTEPUCTUK
JaTYuKa.

22 IIPUMEHEHUE ®JIYOPECIIEHTHOM CITIEKTPOCKOITMU JJII KOJIMYECT-
BEHHOI'O AHAJIM3A HAKOIUIEHUA KOHEUHBIX ITPOAYKTOB I'NIMKUPOBAHI A B
PA3HBIX BO3PACTHBIX I'PVIIITAX

Heuymkuna K.B., XKapkux E.B., x.1.H., nou. [loranosa E.B., OpioBckuii rocynapcTBeH-
Hbli yHuBepcuteT umenn U.C. Typrenesa, Opén

[enbto naHHOM pabOTHI IBUJIOCH UCCIIEIOBAaHUE 3aBUCUMOCTU aBTO(uIyopecieHIn (AD)
KOXKM OT BO3pacTHOro ¢akropa JUlsl JajlbHEHIIeH OIeHKH HAaKOIUIEHHs] KOHEYHBIX MPOIYKTOB
rnukupoBanus (KIII') u yrouneHus BIUsIHUS BO3pAacTHOTO (haKToOpa Ha MOJIyY€HHbIE TUarHOCTH-
YECKUE JIaHHBIE.

boun mpoBesieHbl SKCIIEpUMEHTATIbHBIE UCCIIEIOBAHMS ¢ IPUMEHEHUEM MeToaa Quryopec-
LIEHTHOM CIIEKTPOCKOMHHU, B KOTOPBIX MPUHSUIM yyacThe 2 TPYMIbl YCIOBHO-310POBBIX 100pPOBO-
neiieB (cpemauii Bo3pact 20 = 1 roxg u 50 + 5 met coorBeTcTBeHHO). IHTeHCHBHOCTE AD KOXH
OKasaJlach JIOCTOBEpHO OoJiee BBICOKOW B cTaplieil BO3paCTHOM rpyme, 4YTo CBUAETENBCTBYIOT O
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3aBHCUMOCTH MHTEHCHBHOCTH (DJIyOpPECIIEHIIMU OT BO3pacTa MU MOXKET YKa3bIBaTh Ha 0ojee BbI-
cokuil ypoBenb HakomieHus: KIII' B koxe y mpeacTaBuTeneil BTOpoul rpymiebl.

Takum oOpa3om, mokazaHa BO3MOKHOCTh MPUMEHEHHS MeTO/1a (DTyOpECIIEHTHON CIIEKTPO-
ckonuu Juist kouTpois HakoruieHus: KIII', obocHoBana HeoOX0IMMOCTh YUUTHIBATh BO3PACTHBIC
W3MEHEHUS TIPH pa3paboTKe JUArHOCTUYSCKUX KPUTEPUEB HA OCHOBE ()IIYOPECIICHTHON CIIEK-
TPOCKOIIHH.

23. U KIBEPBE3ITEKM BE3IMPOBOJOBUX CEHCOPHUX MEPEX

HosikoB B.I., Inctutyr Tenexkomynikaniitaux cucrem KIII im. Iropst Cikopebkoro, Kuis;
K.T.H., goueHt B.M. Jlyx6iH, HanionansHuii aBiamiitHuii yHiepcurer, Kuis

[ini kibepOe3nexn 0e3MPOBOJOBUX CEHCOPHUX MEPEXK : MEPIINi PIOPUTET - 3a0e3MeUCH-
HS KOH(IACHIIIHHOCTI, UIICHOCTI, ayTeHTU]IKAIi 1 TOCTYIMHOCTI JaHUX; IPYTrUd MPIOPUTET -
3a0e3neueHHs] «CBLKICTI» JaHMX, MOXIMBOCTI caMOOpraHizamii, CHHXpOHI3alii, 3aXUIIEHOCTI
JIokaiizargii. Po3risitHeMo ocHOBHI 11ii:

1.KondineHmiiHicte 1aHuX € GyHAaMEHTAIbHUM 3aBIaHHsIM Oe3neku. JlaHi, 310paHi ceH-
COpaMH, MOKYTh MICTUTH KOH(}IACHIIHHY 1H(QOpMaIlifo 1 He MOBUHHI OyTH IPOIYIICH] 0 Heca-
HKI[IOHOBaHUX NpucTpoiB. Takox iHdopMmarlis mpo caMi ceHcopH (HANpUKIIAa MICIE po3Tally-
BaHHA, 1 T.JI.), MOBUHHI OyTH 3axuIIeHi, 00 3amo0irTy miJIcIyXxoByBaHHIO 1 atakam. Lli mpobiie-
MU BUMAararoTh 3aX0/IiB, Ki 3a0e31e4yoTh KOH(DIICHIIHHICTh TAaHUX JIJIsl CCHCOPHUX MEPEXK.

2.1inmicHICTh JaHUX B CEHCOPHHUX MEPEKax BU3HAUYAETHCS 3[JATHICTIO 3a0e3MeUeHHs 3aXuc-
Ty JaHUX TaKAUM YUHOM, 100 JaHi HE MOTJIM 3MIHHTHCH ITiJl YaC TPAHCTIOPTYBAHHS MiX BY3JIaMU
CEHCOPHOI MEpexi.

3.Ayrentudikarmist HeoOXiaHA JUIS MATBEPHKEHHS ineHTr(ikamii KoprcrtyBaya abo mpu-
CTPOIO, TAPAHTYIOYH, IO MOBIIOMIICHHSI IPHOYJIO BiJl TOTO, XTO CTBEPIIKYE, IO HOTO TMOCIAB.

4.11imicHICTh TAaHUX B CEHCOPHUX MEPEkKaxX BH3HAYAETHCS 3/IaTHICTIO 3a0€3ICUCHHS 3aXUC-
Ty JaHHUX TaKUM CIIOCOOOM, 1100 JaHi He MOTJU OyTH 3MIHEHI MiJ Yac TPaHCIOPTYBAaHHS MIXK
BY3JIaMH CEHCOPHOI Mepexi, HaPUKIIAJ, 3 METOI0 BBEJICHHS IIOMUJIKOBHUX JIAHUX 1 OT)KE BILTUBY
Ha CEHCOPHI JIaHi.

24 UHTEJUIEKTY AJIBHBIE TPAHCIIOPTHBIE CUCTEMBI

[Tpumena T.A., HoBuxkoB B.W., UHcTuTyT TenekommyHukanuoHHbIX cucteM KIIM um.
Hrops Cukopckoro, Kues

WNuTtennexryansubie TpancnoptHele cucreMbl (MTC) HaunHaioT nmoiaydyarh MHOTO BHHUMa-
HUs B IIOCJIEHEE BpEMsS OT HAy4YHO-UCCIEAOBATEIBCKUX UHCTUTYTOB, IIPOMBIIIJIEHHBIX 3aBOJIOB
U OpraHM3aluil CTaHAAPTU3ALMH, IIOCKOJIbKY OHHM IIMPOKO 3aTparuBaroT XW3Hb Jroaeu. Llems
NTC 3akmoyaercs B IPeJOCTABICHUN OCHOBHBIX YCIIYT U MPHUIIOKEHHUH, KOTOpbIE yIydmar 0e3-
OMAaCHOCTh TPAHCIIOPTA, a TAK)KE YBEINYAT JOCTYIIHBIE PECYPCHI U BpeMs, KOTOPBIE BIMSIOT Ha
CKOPOCTh JIBUKEHMSI U IPOLIEHT aBTOMOOMIIBbHBIX aBapuil. Ciryx0b1 u npunoxxenust UTC 3aBucst
OT pa3BUTHUS MEPENOBBIX TEXHOJIOTUNA U PacTIpOCTPAaHEHUS! UX Ha MHTEIJIEKTYaJbHBIX MH(pacT-
PYKTYpPHBIX CUCTEMaX M TPAHCIIOPTHBIX CHCTeMax. DTHU MEepeOBble TEXHOJIOIMU COCTOST U3 (u-
3UYECKUX TEXHOJOTHI BOCHPUSITHUS MUPA, KOTOPbIE CIIOCOOHBI 00€CeYnTh U3MEPEHUS B peallb-
HOM MHpe U Ipeo0pa3oBaTh UX B HUPPOBON MUP, BOZMOKHOCTH XPaHEHMsI TaHHBIX JJIS1 PaOOTHI
¢ IU(POBBIMU U3MEPEHUSIMH, KOTOpPBbIE OYAYT COXPAHATh U aHAJIU3UPOBATH ATHU JaHHBIE U KOM-
MYHUKAllMOHHBIE TEXHOJIOTUM KaK MPOBOJHBIX, TaK U OECIIPOBOJHBIX TEXHOJOTHH [ oOMeHa
COOpaHHBIMU JIaHHBIMH C TPAHCIIOPTHBIMH CPEICTBAMU U UX UH(PACTPYKTYpOH U HA00OPOT .

25. PEXKVIM BE3ITEKHW Y CEHCOPHIN MEPEXI
Hosgikos B.I., Ilpumena T.O., [nctutyt Tenekomynikauiitaux cucrem KIII im. Irops Ci-
Kopcbekoro,Kuis
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Llentp noBipu B Mepexi ZigBee 3 6e3mekor0 aBTOpU3YE 1 MIAKIIOUAE 1O MEPEXkKi BY3IH 1
BHKOHY€ PO3CHJIKY KIIIOUiB mU(pyBaHHs. 3a3BUYail B KOCTI IEHTPY JOBIPH BUCTYIIA€ KOOPIH-
Hatop. Kimrou Mepexi 3acTocoByeThes UIsl UGpyBaHHA JaHUX KopHucTyBaua (ApplicationData) i
nonatkoBoi iHpopMmalii Bepxuboro piBHs (APS Layer). APS Layer - e HanOymoBa Hajy KOpHC-
HUMH JJAaHUMH, TIOB's13aHa 3 MOHATTAM «11po¢iniB» B ZigBee (Bkitouae inpopmariiro npo npodini,
KJIacTepH 1 KiHIeBl ToukH). KpiM 3axucty BiacHe kopucHoro HaBantaxeHHs (Payload), 6e3neky
Ha MEpeXeBOMY piBHI 3a0e3neuyeTbesi MU(PPyBaHHAM JAaHHUX, MOB'A3aHUX 31 CIYKOOBUMH Me-
PEXKEBUM OTEpallisiMU, TAKUMH SIK TIPOKIIaiKa MappyTiB 1 komauau piBHiB APS 1 ZDO. Mepe-
xeBa Oesneka He mommproeTbes Ha MAC-piBens. ko B ZigBee-mMepexi BKIIOUEHUH PeXUM
0e3mneKu, TO BCl MAaKeTH 3 TaHUMU MEePEAA0ThCs TIIBKU B 3alIM(POBAHOMY BUIJISII 33 TOIOMO-
roto 128-0it anroputmy AES (auB. MepexeBuil 3arojoBok 3amugpoBaHOro Makera BKIOYAE
32-6iT nmiunabHUK (perimiB. KoskeH By301 B Mepexi MIATpUMYE BIACHHN 32-01T JIIYMIBHHUK
¢bpeiimiB, skuit 301IbIIYyeThCs HA 1 TIpH Bigmpasii Oyab-aKoro naketa. JlogaTkoBo, KOXKEH BY3011
BIJICTeXKYE JIYMIBHUKN (PpEeMiB BCIX CYCIIHIX BY3iiB. SIKIIIO OTPUMYETHCS MAKET BiJ CYCITHBO-
ro By3/1a Mae HoMep (ppeiimMa MeHINH, HiXK OyB 0 IIOTO, TAKUH MAKET BiIKUAAETHCS. JIiumib-
HUKU (ppeiiMiB BUKOPUCTOBYIOTBCS IUISI TIPOTHCTOSIHHSL Ta 3JIOMY 3aXHCTy IIISIXOM 3aMilIeHHS
opurinany (Replayattacks).

26. METO/J] CUHXPOHU3ALIMN C UCITOJIb3OBAHUEM BPEMEHHbBIX METOK B
BECITPOBO/IHBIX CEHCOPHBIX CETSX
IlerpoBa B.H., bpriyn A.B., KIIN um. Uropst Cukopckoro, MHCTUTYT Te€IEKOMMYHUKALIH-
OHHEBIX cucTeM, Kues
CHHXpOHU3AIMsI BPEMCHH MTPACT BAKHYIO POJIb B OECIIPOBOJHBIX CECHCOPHBIX ceTsX. EnuH-
CTBEHHBIM pa0OYMUM CITOCOOOM OOJIBIITMHCTBA 3THX CETECH SBISICTCS OOMEH MaKkeTaMHu, COJACpIKaIu-
MU BPEMCHHBIC METKHU. ECITM BpeMEHHBIE METKH JIaHHBIX, TIOCTYITAIOIINX C PA3HBIX Y3JI0B JaTYNKOB,
HE OCHOBAHBI Ha OJIHOM M TOH K€ CCHUIKE BPEMEHHU, HEBO3MOXKHO ClMsHKME AaHHBIX [1]. [[ns Toro,
9T00BI M30€XKaTh 3aBUCUMOCTH OT JIOCTHXKUMOCTH OTIOPHOTO Yy3j1a, KOTOPBIM OOECIIeUYnuBaeT TiI0-
6anpHOe Bpemst ceteit (GNT), kaxxaplid y3en qaTurka UCHOIb3YeT JIOKaJIbHbIE Yachl JIJIsl TeHEepaIlun
METKH BPEMEHH JUIsSI COOBITHIA, KOTOPhIE OH MOHUTOPHT. Kaxxmoe coObITHE, 0OHAPYKEHHOE Y3JI0M,
MHKAICYIMPYeTCs B JIBa TUIA MAKETOB: MAaKeT BPEMEHH U MAaKeT JaHHBIX, KOTOpPbIe MOTYT OBITh
MapIIpyTU3HPOBAHBI HE3aBUCUMO M O0BEIMHECHBI B OJTHO COOOIICHHE y3JIe TPUCMHHUKA.

27. METOJ], OTCJIEXXUBAHHMS IEJIEM C ITOMOILBIO BECITPOBOJHBIX CEH-
COPHBIX CETEHN

[TerpoBa B.H., fApmona U.A., KIIN um. Uropst Cukopckoro, MHCTUTYT TeleKOMMYHUKA-
LMOHHBIX cucteM, Kues

MeTton oTcnexuBaHUs 1eJIell COCTOUT B TOM, YTO OH MTHOBEHHO OIICHUBAET IOJIOXKEHHE
JBIDKYILEHCS MUIIEHH. DTO UMeeT OOJbIIoe 3HAaUeHUe Ui HaOro1eHuss U 6€30I1aCHOCTH, 0CO-
OCHHO B BOEHHBIX IpUMeHeHusX. [Ipennaraercs HOBasi CTpaTETUIO YNPABICHUS MOOMIBHOCTBIO
JATYNKOB, HANIPaBJICHHAs Ha yJIy4dlICHHE OTCICKUBAHMS OJHOM 1enn. MeToa COCTOUT U3 YeThI-
pex mocienoBaTeNbHbIX (a3, KOTOpbIE MOBTOPSAIOTCA Ha Ka)KOM BPEMEHHOM IIare CleayIolnuM
obpa3zom:

1. AnnpokcuMupys nojoxxeHue oobekrta; 2. [IpenBuaeTs caeayronmil mar no3uuu 00b-
€KTa, MCIIOJIb3YS CYILECTBYIOLIEe U Mpeablayliee npubamkenue nosunuy; 3. PazpaboTtka Habo-
POB HOBBIX PAcCMOJIOXKEHUH, KOTOPbIE TOJKHBI ObITh MPHUHSTH MOOMJIBHBIMU Y3JIaMH, YTOOBI
IIPOJBUTaTh MPOLECC amnpoKcuManuu; 4. BplneneHne HOBBIX MECTOMOJIOXKEHUHN IS KaXKA0ro
MOOUJIBHOTO YCTPOMCTBA C MOMOUIBIO AITOPUTMA «ONTUMU3AIMH KOJIOHU MypaBbeB» (OKM).

28.ITPUHIUIIN 3AXUCTY IHOOPMALII Y BE3IIPOBOJOBUX CEHCOPHUX ME-
PEXAX
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[TerpoBa B.M., InctutyT Tenexkomynikauiiinux cucreM KIII im. Iropst Cikopcbkoro, KuiB;

K.T.H., foi1. JIyx6in B.M., HartionansHuii aBiamiitauii yHiBepcuret, Kuis

st nocsiraenHs 6e3nexkd B BCM  Ba)IMBO MaTH MOXIIMBICTh BUKOHYBATH Pi3HI KPHIITO-
rpadivynai omeparii, BKIOYaroun mudpyBaHHsa, aBTeHTH(]ikamiro Tomo.lIpoTe pimeHHs mio-
710 BUOOPY BIAMOBITHOTO METOAY KpHunTorpadii 3aIe)KUTh Bl 00YHCICHb Ta MOKIIUBOCTEH 3B's-
3Ky BY3JIiB JIaTYMKIB. ACUMETpHYHA KPHUIITOTpadis 4acTo € HAATO JOPOTOO JIsi 6araTboX 3acTo-
cyBaHb. TuM He MEHII, CUMETpUYHA KpUnTorpadis He Taka yHiBepcalbHa, sIK Kpunrorpadiui
METOAM IYOJIYHOTO KIII0Ya, M0 YCKJIATHIOE PO3POOKY 3aXMIICHHX IpOorpam. 3aCTOCYBaHHS
Oyab-sikoi cxemu mudpyBaHHS BUMAarae rnepeaadi J0JaTKOBUX OITiB, OTXKe, JOJATKOBOI 00po0-
KM, TaM'STi Ta 3apsy akKyMyJIsITopa, 1Mo € Ty)Ke BOKIMBUMH PECypcaMu JIjisl IOBIOBIYHOCTI JaT-
YHKiB.3aCTOCYBaHHSI MEXaHI3MiB O€3MeKH, TaKHUX SIK MU(PYBAHHS, TAKOX MOXKE 30UIBIINTH 3a-
TPHUMKY, JDKUTTEp 1 BTpaTu nakeTiB B BCM. 3axuct kpunrorpadiyHoi CHCTEMH 3aJICKUTh, TOJI0-
BHUM YHMHOM, BiJl CEKPETHOCTI KJIt0Ya, SIKUH B Hill BUKOpUCTOBYE. CXeMH KepyBaHHS KIIIOYaMH -
[Ie MEXaHi3MH, 110 BUKOPUCTOBYIOTHCS Ul BCTAHOBJICHHSI Ta PO3IOBCIOKEHHS B MEPEXki pi3-
HOMaHITHUX KpUNTOrpadivHUX KIIOYiB, TAKUX SIK OKpeMi KJaBillli, MapHi KIaBilll Ta TPYyIoOBi
kiroui. KimrouoBe ynpaiiHHS - 1€ BOKIMBUANA KPUNTOTpaidYHUN TPUMITUB, Ha SKOMY OYAYIOThCS
1HIII TPUMITUBH Oe3MeKu. SIKII0 37J0BMUCHUK MOXKE 3HAHUTH KITIOY, BCs cHcTeMa 3imaMaeThes. Le
OJIHUM TiAXO0/I0M, SIKUIl BUKOPHUCTOBYETHCS AJsl MiABUIIEHHS Oe3rneku mpu podoti bCM, e 30e-
PEeKEHHS arperaiii TaHuX.

29. KOMITTOTEPHI HEBE3ITEKU

CraBunpka 10.B., Bansuenko O.1., [lepxaBHuil yHUBEpCITET TelnekoMyHikaiiid, Kuis

"Komm'torepHi" HeOe3MeKr MPOTHO3YBAIKCS I HA IMOYATKY PO3BUTKY KiOCPHETUIHOTO
3HaHHS, ane 1e Oynu, B MPUHIMII, YTOMiuHI 3acTepexeHHs. CbOrojiHi X, y 3B'3KYy 3 IOSBOIO
"IpykHiX " Ta IHTEIEKTYaIbHUX €JIEKTPOHHUX 3ac00iB, SKi 030aBIE€HI 0COOMCTUX, KOPUCIUBUX
1HTEpeCiB, alie HeCYyTh peajbHy 3arpo3y 1307111 JI0JUHHU Bl co01 moaiOHuX, Bce HabaraTo cep-
fio3nime. [TpunuHenHs iHQOpMAIIHHIX KOHTAKTIB 13 COLIATBHUM CEPEIOBHIIEM, SIK MPABHIIO,
MIPOBOKYE OCOOMCTICHY Aerpajallio JIIOJAUHU, CTAE IXKEPENIOM PI3HUX BIIXUIIEHb -aX J0 MCUXid-
HUX po3naaiB. ToOTO BILIMB 3arajibHOI KOMITIOTEpPHU3allii CyCITIILCTBA Ta 3ac00iB ii peaizarii Ha
3JI0pOB's JIIOJIMHY, 11 MICUXIKY Jalieko He O6e3neunuid. Jucruield KoMn'toTepa HEraTUBHO BILTUBAE
Ha 3ip JIIOAWHU, COIPUYHHSE PO3YMOBI TIEPEBAHTAXKEHHS Ta IIBUIKE CTOMIJICHHS HEPBOBOI CHCTe-
MU, IPOBOKYE BUHUKHEHHS NCUXIYHMX 3aXBOPIOBaHb. bijbllle TOro, MOKM IO HIXTO HE MOXKeE
BHUpPa3HO MOBIJOMMTH, SIKUM € BIUIMB KOMI'IOTEpa Ha Oiocepy Ta KuBI opra”izMu. MoxHa Ta-
KO OYiKYBaTH, L0 MOIIMPEHHS BUKOPUCTaHHS KOMI'IOTEPHOI TE€XHIKHM CIPHUITHME PO3MOBCIO-
JOUKEHHIO 'y CYCHUIBCTBI TICUXOJOTIi 1HauBiAyani3my. Lle mobGoroBaHHS He Mo30aBJeHE IiJICTaB,
OCKIUJIbKM KOMIT'FOTEpHA Ta 1HIII 1H(OpMaIliifHi TEXHOJIOT1] 1HAMBIyaIbHOI0 KOPUCTYBAHHS liii-
CHO OOMEXYIOTh KOJIO CHUIKYBAaHHS JIIOJei (mapTHEpOM JIOAWHM B POOOTI, HAaBYaHHI, JO3BULII,
Ha BIJIMOYMHKY BCE YacTille cTae KOMIT'toTep). BiH MoXe yBeCTH JIIOJMHY BiJ] PEaTbHOCTI Y CBIT
Mpiii, CTBOPUTH IITYYHUN 3aMIHHUK JIIHCHOCTI, TOOTO MIJCWINTH i collanbHy 130Jsit0. besme-
peuHo, cyTh "KoMmMmn'toTepHHUX" HeOe3leKk MosiArae He TIIbKU B TEXHili Ta iHopmauii, ane i y
CTBOpEHHI BIAMNOBIIHOTO CYCIUJIBHOTO cepeaoBuia. He3Baxkaroun Ha JIETKICTh €JIEKTPOHHOI KO-
MYHIKallii, siKa € TIATPYHTAM 1H(OpMAIIIHOTO coliyMy, 3 1 TEHAEHIIIMI 3a0X0UyBaTH IMpalo-
BaTU BJIOMa, HACUYEHICTIO 1H(OPMALIMHOTO MPOCTOPY MPOCBITHUIBKUMHU Ta PO3BaKaJIbHUMU
KaHanmamu, HeOe3mneKa 130111 Ta BiI4yKeHHsI TIOJUHU B HbOMY 3aJIMIIAE€ThCA, a 3 HEIO 1 BIIXiJ
B1Jl POAMHH, BiJl O€3M0CEPEIHIX KOHTAKTIB 3 1HIINMHU.

30.MUBMEPEHUE TTAPAMETPOB MUWKPOI'EMOJAMHAMUKN METOJAMU BU-
JEOKATIMJIIIPOCKOITMU U JIA3EPHOU JIOIIUIEPOBCKOU ®JIOYMETPHUU

CraBues [I./1., Kozno N.O., x.T.H. pémun B.B., ®I'BOY BO «OpioBckuii rocyaapct-
BeHHbIN yHuBepcuteT umenu M.C. Typrenesa», Opén
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Jlist OLIEHKH MapaMeTPOB MUKPOLUPKYJISIIMA MOTYT OBITh MCIIOJIb30BaHBI METO/BI JIa3ep-
Ho# pommiepoBckoi pimoymerpun (JIJID) n Buneokammmisipockonuu (BKC). Meton BKC ocHo-
BaH Ha BBICOKOCKOPOCTHOM BHUJIEOCHEMKE KAIMIUISIPOB HOI'TEBOI'O JIOXKA NAJIBLIEB PYKU U IOCIIE-
nyronie oopaboTke BuaeopparMeHTOB CHEIUAIBLHO pa3pabOTaHHBIM MPOTPaMMHBIM obecreue-
HUEM, MO3BOJISIOUIMM ONPENENIATh CKOPOCTh KPOBOTOKA B OT/EIBHO B3STOM Kanuiuisgpe. Meron
JII® ocHOBaH Ha 30HAWPOBAHMM TKAHM HU3KOMHTEHCHUBHBIM JIa3€pHBIM M3Iy4eHHEM U (UKca-
UM 00paTHO-OTpaKEHHOTO cUrHana. [lomyyaemblii cUTHAJI UMEET JONIUICPOBCKUI C/IABHT, BbI-
3BaHHBIA OTPAKEHHEM 3O0HIUPYIOMIETO M3IYYCHHsI OT ABMXKYIIHUXCS (DOPMEHHBIX SJIEMEHTOB
KPOBH, AHAJIN3UPYSA KOTOPBIM MOKHO OIPENEIUTh IOKA3aTelb MUKPOLUUPKYJAUUU. B naHHOU
paboTe ObUTH MPOBEACHBI UCCIIEOBAHMS Ha YCIOBHO 3/J0POBBIX TOOPOBOJbIAX U MALMEHTaX C
peBmaruueckumu 3adosieBanusimu Mmetogamu BKC u JII® ¢ npumeHeHneM X0JI010BOM Mpecco-
HOM MpoObI. BTN BBISBICHBI U3MEHEHUS JUHAMUYECKUX MapaMeTpOB KaMUUISIPHOTO KPOBOTOKA
MIPU PEBMATUYECKUX 3a00JICBaHHSIX.

31.1[U®POBE TA CHYTHUKOBE TEJEBAUEHHSI B YKPAIHI IIEPEBAI'U TA
I[TPOBJIEMU

Konoc A.A. [lep)xaBHUH yHIBEpPCUTET TeleKOMyHiKamii, KuiB

Mudpose tencbauenns (Bix anra. Digital Television, DTV) - texHouoris nepeaayi Teaesi-
31i{HOTO 300pa)KEHHS Ta 3BYKY 3a JIOTIOMOTOI0 KOJyBaHHS BiJICOCUTHAIY Ta CUTHAIY 3BYKY 3 BU-
KOPUCTaHHSAM HMU(PPOBHUX KaHaTIB. TakuM YHHOM, CKOPO aHAJIOTOBE TeJieO0aueHHS I1iJ1e B 1CTOPiIO,
OCKIUTPKM Ha3€MHI, CYITyTHHKOBI Ta KaOeJbHi JiHIii 1epeaadi, 3a TOMOMOTOI0 SIKUX BiJI0yBa€ThCS
JIOCTaBKa BCIX TeJENporpaM Iiisjgadam, BXKe MPaKTUUHO MOBHICTIO Nepeliuiy Ha nudpoBi METO-
. JlocBin, HaOyTUid TeneBi3iMHUM MOBJICHHSIM TI0Ka3aB, IO MEPEXOATYd B MU(PPOBUI BUIIISL
TeneOadeHHsl, OTPUMY€E HOB1 MOXKIIMBOCTI, 30epiraroun eKoHOMIYHY edekTuBHICTh. [lepenaBanns
TEJEBI3IHOrO cUrHaiy y ABiHKOBiM (opmi mo miHIAM 3B’S3KYy 3 3aBaflaMd 3HAYHO ITiJBHUIIYE
3aBaJIOCTIMKICTh MepenaBanHs. [lepeqaBaHHs TeneBi3iiiHOTO cUrHaNly y ABIHKOBIH dopMi mo Oa-
TaTOJIAHKOBHM JIIHISIM 3B 3Ky J03BOJISIE€ 3/IIMCHIOBATH OaraTOKpaTHY pereHepariito Ta CKpemo-
JIIOBaHHS LIU(PPOBOr0 CUTHAITY B MPOMIKHMX IMYHKTaX, a TAKOXK LIU(PPOBY KOPEKILIIIO CIIOTBOPEHD
Ta 3MEHIICHHS (UIYKTyaliiHUX Ta MEpPIOJUYHUX 3aBaJ y MPOMDKHHX IMYHKTaX, 3armoodirarodu
TaKMM YMHOM HAaKOMWYEHHs 3aBaJi B3IOBXK Yyciel JiHil 3B’s3Ky. Tomy, SKICTh 300pa)KeHHS B
uudpoBiil TeneBi3iiHIA CUCTEM] MPAKTUYHO MOBHICTIO 3aJIEKUTh BiJ SIKOCTI CUTHAIY, 110 CTBO-
pEeHUIl Ha TeNeLEeHTpPi, Ta Maibke HEe 3aJeKUTh Bl CKJIATHOCTI Ta JOBXKHHH JHINA 3B S3KY.
Inakme kaxxyuu, mudpoBa TeleBi3iiiHa cucTeMa 3a0e3neuye Mpo30opy Mepeaady BiJI€OCUTHATIB.
B nanomy Bumaaky cii po3yMiTH HpO30pICTh SK HE3MIHHICTh CHTHAJB JKepena, KOJd
30epiraeThcsl MOYATKOBA SIKICTh BiJleOMaTepiany Ta Horo 3aTHICTh 0 MOJANbIIOT 0OpOOKH.

[Mudpose TenebaueHHs AO3BOJISAE TENEBI3IMHUM MOBHUM KOMIIaHISIM BCTYMHMTH B MpPSIMUN
KOHTAKT 3 TJsIa4aMu, TPONIOHYIOUH MTOCITYTH, HAPUKJIIA/, 10 BUKIIOYHINA IEMOHCTpAIiil pi3HUX
nonii Tta 3axoniB. [Ipu mpomMy pekiama, 3acHOBaHAa Ha BUBYEHHI IMPHUCTpAacTe Ta cMakiB
IJIs11a4iB, MOXKE CTaTH IIboBOr0. HaperTi, nudpoBi TEXHOJIOTII M03BOJSIOTH J0/aTH Teneda-
YEHHIO IHTEpaKTUBHUH Xapakrep. I[HTepakTHBHAa pekjama, HOCIYTM 3 MPOJaxXy TOBapiB,
TeJeBi31iHI irpu OyayTh, MaOyTh, NEPIIUMHU MPOSBAMHM IHTEPAKTUBHOCTI, 3a SIKUMU IOBHMHHI
MOCTIIyBaTH OCBITHI Ta iHII mporpaMu. KpiM Toro, crae MOXJIMBUM 0araTOMOBHHI 3BYKOBHUI
cynpoBia. barato pokiB B TeneOayeHHi, Ha BIAMIHY BiJ KiHemarorpada, He MNPHUALISIOCS
HaJIEKHOI yBaru 3BYKOBOMY cynpoBoay. CydacHi craHAapTd HH(POBOTO MOBIEHHS MPOMOHY-
I0Th IIHPOKHHA CIIEKTP MOXIIMBOCTEH BHOOPY 3BYKOBOTO CYIPOBOIY — BiJl MOHO(MOHIYHOTO 10
MaHOPaMHOT0 OaraToKaHaJdbHOTO 3 OJIHOYACHHUM CYIPOBOJIOM 3BYKOBUX JIOPIKOK JIEKUJIbKOMA
moBamu. Ilpu mnepexoai Ha Oyab-Ky HOBY TEXHOJIOTII0 BHUHUKAIOTh MPOOJIEMH OO0
CTaHJIapTHU3aIlil 1aHOT TEXHOJIOTI].
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32.BUKOPUCTAHHSI CYYACHHUX IHO®OPMAIIMHO- BUMIPIOBAJIbBHUX CHUC-
TEM

Muxonaituyk B. P., Tepenryk C. B., [lepkaBHuii yHiBepcUTET TeleKoMyHikauii, Kuis

VY Hamr nporpecyrunit CTOJITTS BCE YaCTillle CTUKAEMOCS 3 HOBUMH CUCTEMaMHM Tiepeaadi
iHpopmanii Ta X mpUcCTposiMH BUMiproBaHHA. [HpoOpMaIiiiHO BUMiIpIOBaJIbHI CUCTEMH- L€ KOM-
IUIEKC, IO CKJIAJAETHCS 3 BUMIPIOBAILHUX MPUCTPOIB, AKi 3a0€3MeUyI0Th OJJHOYACHUH MPUIOM
iHpopmanii mpo craH i BIACTUBOCTI SIKOT0-HEOYAb 00'ekTa. Lli 00'ekTH 3a3BMYall MAIOTh CKJIa -
Hy OyZIOBY, B HUX MOXKYTh UTH PI3HOMaHITHI Ipoliecy Ta siBuia. OKpemi BUMiprOBaJIbHI TIpHIa-
¥, 10 BiJ3HAYAIOTh TUIBKU OAMH MapaMeTp 0araTorpaHHOro MpoLecy, K IpaBUiIo, HE MOXKYTh
HaJaTH OTpUMaHHsA TOBHOI iH(OpMalii mpo 00'eKT BUMIpIOBaHHS, KOJU HEOOXiTHO BHUBYUTH
JeKiapka Horo mapamerpiB. lle HEOOXimHO UIs yNpaBIiHHS AaTOMHOKO EIEKTPOCTAHINIETO,
JITaKOM, JOMEHHOIO IIY4YI0, CIIOBOM TOJi, KOJU MOTPiOHO OJHOYACHO KOMIUICKCHUHM aHai3
KUTBKOX JIECATKIB, 800 COTEHb IapaMeTpiB, 110 ONMUCYIOTh CTaH IIUX 00'€KTIB.

Oco6muBocti IBC — 116 IpoBeIeHHS OJTHOYACHOTO BHMIPIOBAHHSI JIEKUIBKOX IapaMeTpiB
o0'ekTa Ta mojaiblla Meperaya BUMIPIOBAIIbHUX JaHUX B €JUHHUNA IEHTP. A TOTIM BUBEICHHS
OTpUMaHOi 1HoOpMarIii y BHIJIAA, HAWOLIBIIT BIAMOBIAHOMY JUIsl OOpPOOKH KOPHCTYBayeM.
[adopmariiiHo-BUMIpIOBaTIbHI  CHCTEMH pO3BUBAIOTHCS, K 1 iHmi IC, mo momxy ix
aBroMarusarii.

33.JOCJIJXEHHSA METOZIB HIJABUIIEHHSA BIAMOBOCTIMKOCTI BE3IIPO-
BOZIOBUX MEPEX

I'yitBuk B.B., [lepxaBHuil yHIBepCUTET TelekoMyHikailiid, Kuis

Ha cprorognimHiii AeHp MUTAHHS 3aXHCTy KOPIOPATUBHUX MEPEkK MOTpedye 0COOIMBOI
yBaru. Uepes po3ranykeHHs MEpPEKeBOi CUCTEMH Ta BUKOPUCTaHHS O0eCIpOBOJOBUX TOYOK J10C-
TYIy y 3J0BMHUCHHKIB € MOKJIMBICTD B3JIOMY JIOMEHY abo cepBepa He Marouu (pi3sH4HOro J0CTy-
ny 1o camoi Mepexi. Lle B cBOI uepry BHKIMKae NOTpeOdy y AeTalbHOMY HPOEKTYBaHHI
JOMEHHOI MEpEeKi MiIIPUEMCTBA 3 MOXKIIMBICTIO 3aXHCTy MEPCOHAIBHUX Ta KOPIOPATUBHUX Ja-
HuX. CTae akTyaabHUM JIOCTIKEHHS HOBUX METOJIIB Ta MOXKJIMBOCTEH 3aXUCTy HalOUIbII Bpas-
JUBOTO MicIsi Mepesxi. [l BUPIMICHHS IUX 3aBJaHb € JOIUILHUM PO3POOUTH HOBI MOJEII T10-
Oy/10BH, eKcIUTyaTallii Ta TECTYBaHHS MepeXi Ha MOXJIMBICTh MPOHUKHEHHS 1O JI03BOJMTH 3a-
XUCTUTH KOPIIOPATHBHI Ha OCOOMCTI JJaHH]1 BiJ 3JI0BMUCHUKIB.

34.BOSMOXHOCTHU OINTHUMU3AIMN OCBEIIEHNA BO BPEMSA XNPYPI'MYE-
CKHMX OITEPALIMI ITYTEM ITPUMEHEHWS TUHAMUWYECKH YIIPABJISEMBIX I10-
JIVITPOBOAHUKOBBIX NCTOUHMKOB CBETA

[eneneBa A.W., Cepéruna E.C., Mamomnn A.B., ®T'BOY BO «Opnosckuii rocygapct-
BeHHbI yHuBepcuteT umenu M.C. Typrenesa», Open

Jl7is ycTIemHOTo BBIMIOJIHEHHUS OMEPAIMOHHOTO MOcoOUs HEOOXOAMMO HaTU4HMe YCIOBUM
JUTSL TIPAaBWJIHOW IIBETOTIEPEaul OCBEIIEHHS OTEPAMOHHOTO MO, YTO TO3BOJISIET XHUPypraM
KOPPEKTHO OIICHUBATh COCTOSIHHE TKAaHEH W OpraHoOB, a TAK)KE€ CHU3UTh 3PUTENbHYIO U YMCTBEH-
HyI0 Harpys3ky. Lleap paboTel 3akimrouanach B MPOBEIACHUW MPEIBAPUTENHLHBIX HCCIICAOBAHHUMA
CHEKTPAJbHBIX U IIBETOBBIX MOKa3aTesneld KOMOMHUPOBAHHOTO CBETOJIMOIHOTO H3IYYCHUS IS
MOBBIIIEHUS] KOHTPACTHOCTH OMOJIOTUYECKUX TKAaHEH, C BOBMOKHOCTBIO TT000pa ONTHMATBHBIX
XapaKTePUCTHK OCBEIICHUS MPHU MPOBEICHUU JTaOOPATOPHBIX HCCIEAOBAHUN M XUPYPTUUECKUX
orepanuii. JKCrepuMEHTaIbHBIE U3MEPEHUS TIPOBOIIIINCH C UCTIONB30BaHUEM CIICITUAIBHO Pa3-
paboTaHHOTO YMPABISIEMOTO I[BETOJAUHAMUYECKOTO XHUPYPTrHUYECKOTO OCBETUTEIS] Ha OCHOBE
MOIITHOTO CBETOAMO/A HA OpTaHaX M TKaHIX KIMHUYECKH 3/I0pPOBBIX KpbIC. Pe3ynmbpTarhl necneno-
BaHUS MOKA3bIBAIOT PAa3IMUUe MapaMeTPOB OCBEIICHUs I YIYUIIeHHUs IIBETONEpeadn onepa-
IIUOHHOTO TIOJISI YTO TMO3BOJIUT pa3paboTaTh OMOIMOTEKY MapaMeTPOB OCBEIIECHUS OTEPAIMOH-
HBIX TIPU XHUPYPrHUECKUX BMEIIATEIhCTBAX HA PA3IUYHBIX CHCTEMaX OPTaHOB.
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35.METO/] KOMIIEHCALIMN BJIMAHUA KPOBU HA CIIEKTPBI ®JIYOPECLEH-
15151

[Iynneunos B.B., Mesennies M.A., Koznos N.0., ®I'BOY BO «OpioBckuii rocyaapct-
BeHHbI yHuBepcureT umenu M.C. Typrenesa», Open

[Tpu ¢ayopecueHTHO! CIEeKTPOCKOIUH iN ViVO 001aCTbi0 30HUPOBAHUS SIBISICTCS OHOJIO-
THYECKasi TKaHb, YTO COACPIKUT OOJIBIIOE KOJTMUYECTBO PA3IUYHBIX cocyn0B. [loaTomy oueBHHO,
YTO KpPOBb, MIPOTEKAsl B ITUX COCYHaX, B CIECACTBUM PA3JIUYHBIX IIPOLECCOB, OKA3bIBAET CYLIECT-
BEHHOE BIIMSIHUE HA PETUCTPUPYEMBIE CIIEKTPHI (MIIyOpPECLEHINH, ITOTJI0MIAsl 30HAUPYEMOE U3IY-
yeHue. [t npoBesieHnss HOPMUPOBKH CIIEKTpa (PIIyopecleHIIMA BO3MOYXKHO UCIOIb30BaTh METO/
cnektpockonuu au¢p¢dy3sHoro orpakeHus. COOTBETCTBEHHO, IIENBI0 JaHHOW paboOTHl OBLIO
CKOMIIEHCHPOBATh BJIMSHUE KPOBU B OMOJIOIMYECKON TKAHU IyTEM JEJIEHUS] SKCIEPUMEHTAIbHO
MOJTyYCHHBIX CHEKTPOB (IIyOpeCUEHIIMH Ha CHEKTPbl AU y3HOTO OTpa)KeHUs. DKCIepUMEH-
TaJIbHbIE UCCIIE0BAHMS IPOBOAMIIMCH HA JIAJJOHHON OBEPXHOCTHU JAUCTAILHON (halaHTy cpeaHe-
ro najblia IpaBoi pyKH, ¢ IPUMEHEHUEM apTEpPUAIbHON OKKIIIO3MOHHOM IpoOsl. [lns nposene-
HUS HKCIEPUMEHTAIbHBIX HCCIIEAOBAaHUM NPUMEHAJIACh YCTAHOBKA Ha OCHOBE: CIIEKTPOMETpPA
(FLAME, “Ocean Optics”, CILIA), HCTOYHUKOB yJIbTPAQHOIECTOBOIO U CHHETO CBETa, IIIMPOKO-
nojiocHoro ucrounuka mznydenus (HL-2000-HP-232R, “Ocean Optics”, CIIIA), BOJIOKOHHO-
ONTUYECKOTO 30HAAa. Kak pe3ynbraT, MpUBENEHBI SKCIEPUMEHTAIBHO MOJYYCHHBIE CIIEKTPHI
CHAO u ®C u ckomneHcupoBanHble ciekTpbl @C npu pa3IuyHbIX 3Tanax OKKIO3UU COOTBETCT-
BeHHO. [lomydeHHbIe pe3ylbTaThl CBHIETEIBCTBYIOT O BO3MOXXHOCTH HCIOJB30BAHUS TPEIIIO-
KEHHOT0 METO/a, B KayecTBE HOPMHUPYIOIIEro (GakTopa, BO BceX 007acTAX, IIe NpUMEHseTcs
(dryopecrieHTHas CIIEKTPOCKOTIHSL.

36.HABIT'ALIIMHI CUCTEMM HA FA3I HAHOCYITY THUKIB

K.T.H, nou. SBica B.C., IlerpoBa B.M., Inctutyt TenekomyHikamiuux cucrtem KIII im.
Iropst Cikopcrkoro, Kues

3amummtucsa He3anexkHuM Big GNSS Mo)kHa Tpu pO3ropTaHHi BIACHOI HaBiraiiHoOi cuc-
TeMu. Taka MOMXJIHMBICTH 3'BISETHCS, KOJU MOBAa W€ TPO BUKOPHCTAHHS YTPYMOBaHHS
nanocynytHukiB (HC). 3aBasku iX BiIHOCHO HEBUCOKiN BapTOCTI CTBOpPEHHS W BHUBOAY Ha
opOITY, KUIBKICTh €JIEMEHTIB TaKOl CUCTEMU MOK€ OYTH JIOCHTh BEJIMKOIO, 1110 32 YMOBH 3a0€3-
MIEYeHHsI CHHXPOHi3allii BUPOMIHIOBAaHUX CHUTHAJIB JJO3BOJIUTH CTBOPUTH X JAOCTaTHIN eHepre-
TUYHUM pIBEHb Ha BXOJI NpuiiMada, HaBiTh B YMOBaX 3aCTOCYBAaHHS AaKTHBHHX HABMHCHHX
paaionepemkoa.Y CKIaAHii, CTOCOBHO HAasBHOCTI MEPENIKOA, 0OCTaHOBIN, 32 YMOBU BUKOPH-
CTaHHs crpsMoBaHMX aHTeH Ha Oopty HC, 3HauHO 30UIBIIUTH EHEPreTUKY HaBIralliMHUX
CUTHAJIB y 3aJaHiii 00NacTi TakoX MOMJIHMBO IUISIXOM pIlIEHHS 3aBIaHHS 3a0e3MeYeHHS
HEOOX1THOTO KepoBaHOTO MpocTopoBoro monoxkenHs HC. Takum 9uHOM, pO3ropTaHHS BIIACHOT
HaBirauiiHoi cucremu, 1o 6a3yeTbes Ha yrpynoBaHHi HC i3 3anpornoHOBaHOI0 KOMOIHOBaHOIO
CHCTEMOIO YIIPaBJIIHHS, 32 YMOBH pILIEHHS 3aBAaHb CUHXPOHI3allli BUIIPOMIHIOBAaHUX CUTHAJIB,
opieHTarii # crabimizamuii mpocropoBoro nonoxkeHHs HC 13 HEOOXiTHOI TOYHICTIO, JO3BOJHUTH
MIJIBUIIATHA HE3JISKHICTh YKpaiHu B chepl aepoHaBiraiiii.

37. CUCTEMA CYITYTHHUKOBOI'O 3B’A3KY JJIS1 PETMOHY

K.T.H, gon. Ssics B.C., IlerpoBa B.M., Incturyt Tenekomynikauniitnux cucrem KIII im.
Irops Cikopcbkoro, Kues

CroronHi B YKkpaiHi iCHye BeJIHMKa KiJIbKICTh KOPUCTYBauiB MOCIyraMH CYMYTHHKOBOI'O
3B’SI3KY, B TOMY YHCII 1 BIIOMYUX CTPYKTYp. PaKTUYHO TAKH MOCIYTH HAJAalOThCSl 1HO3EMHUMU
TEJIEKOMYHIKaIliHHUMKU KOMMaHisiMM. ToMy NEeBHI 3MIHM y MDKHapOAHOMY IOJIITHYHOMY
CepEeZIOBUIL TIMOTETUYHO MOXYTh IMPUBECTH JO BIJIMOBHM B OOCIyTOBYBaHHI BITYM3HSHUX
KopuctyBadiB. [Ipyu 11boMy anbTepHATMBHUM DILIEHHSM, L0 JO3BOJIUTH 3alO0IrTH 3a3HAa4YeHiN
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3arpo3i, € CTBOPEHHS BJIACHOI PETiOHAIBHOT CUCTEMH CYITYTHUKOBOTO 3B SI3KY.

AHami3 TPUHIUIIB MOOYIOBU CHCTEM CYIMYTHHKOBOTO 3B’SI3KY JIO3BOJIIE 3pOOUTH
BHCHOBOK TIPO T€, IO CHCTEMH 3 amapaTamMH Ha T€OCTaIlllOHapHii opOiTi MaloTh psija mepesar
nepes HU3BKOOPOITATPHUMH CHCTEMaMH, a caMe: MOMUIMBICTH OOCIIYyrOBYBaHHS a0OHCHTIB
Mepexi 6e3 Ha3eMHUX MHUTI030BUX CTaHIII; BUCOKY CTaOUIBHICTh PIBHS CHTHAIY B Paio KaHai;
BiicyTHICTh edexTy Jlomaepa; mpocToTy opraHizamii 3B’3Ky; OUIbII TPUBAIHK TEPMIH CITYKOU
amaparis.

Jlnst 3a0e3neueHHs] TMOBHOTO MOKPUTTSI TEpUTOpii YKpaiHW JOCTaTHBO JIUINE OJHOTO
reOCTalliOHAPHOTO CYMYTHHKA, & MPU BUKOPHCTAaHHI HU3BKOOPOITATPHUX amapaTiB, — HE MEHII
BOCbMH. TOOTO €KOHOMIYHO OOTPYHTOBAaHHUM € CTBOPEHHS CHCTEMH CYIMyTHHUKOBOTO 3B’SI3KY
reoCTaliOHapHOrO Oa3yBaHHSA. 3BHYAHO MpH IbOMY HEOOXiHO THam’sATaTh 1 MpPO TOJOBHI
HEJIOJIIKK TaKMX CHCTEM: IEePEHACHYCHICTh TI'eOCTaIllOHapHOI OpOiTHM Ha 0araThboxX IUISTHKAX;
BHCOKE 3aracaHHs CUTHaJly; 3HaYHa 3aTPUMKa y MIPOXOKEHHI CUTHATY.

Takum yuHOM, 7S 3370BOJICHHS TIOTPeO HAceNeHHs YKpaiHW Ta BiIOMYUX CTPYKTYpP
Jep>KaBU MOCIYraMU CYIMYTHUKOBOTO 3B’A3KY JOCTAaTHbO PO3TOPHYTH Ha TeoCTallioHapHiH
OpOITi JIUIIIE OJUH CYITYTHUK.

38. METOJI 3MEHBIIEHHHA 3AIIM3HEHHA CUI'HAJIIB Y CHUCTEMI
CYIIYTHHUKOBOI'O 3B’A3KY HA OCHOBI 3ACTOCYBAHHA HAHOCYITYTHHUKIB

k.T.H, gou. SBica B.C., IletpoBa B.M.,Inctutyr Tenexkomynikamiitnux cucrem KIII im.
Iropst Cikopcrkoro, Kues

[IporoHyeThCs METO 3MEHIIECHHS 3aTPUMKHU y MPOXOKEHH1 CUTHANY, KUl mependayae
MEBHOTO POJy MOJIEPHI3allil0 CYMyTHUKOBOTO YrpymoBaHHS. MoBa iine mpo 3acTOCyBaHHS
nanocnyTHuKiB (HC). Taki anapaTu BakaTh BChOTO KiJIbKa KUIOTpaMiB 1 MOXKYTh BUBOJIUTHUCS B
KOCMOC B SIKOCTi MOITYTHOTO HaBaHTaKEHHs a00 Biipa3y MakeTaMu B JECSTKH 1 HaBiTh COTHI
onuHulk. Jloctyn aboHEHTIB 10 pecypciB mepexi moxiuBuil came uepe3 HC. Knacrepu HC
MOXYTh BHKOPHCTOBYBATHCS B SIKOCTI PETPaHCILIAHOI Mepexi. 3a yMOBH pO3TallyBaHHS
op6iTn HC Ha Bucotax no 700 kM 3’SBIs€TbCA MOTEHLIHHA MOXJIUBICTh 3MEHILEHHS 3aTPUMKH
CHUTHAJIy 32 PaxyHOK CKOPOYEHHS MPOTSHKHOCTI MapIIpyTy HOTO MPOXOMKEHHS. AJITOPHTM
BCTAQHOBJICHHS 3 €HAHHS BUIJISAAa€ HACTYMHUM 4YuHOM. [louaTkoBuit etan (minsuku 1.1, 1.2)
MIPaKTUYHO 30Ira€ThCs 13 MOMEPEeIHIM BUNIAJAKOM. AJie, MICsl BCTAHOBJIEHHS (paKTy AOCTYIHOCTI
AbGoHeHTa 2, BiIOYBa€ThCS aHAIII3 MOKIMBOCTI BCTAHOBIIEHHS 3’ €JHAHHS a0OHEHTIB 13 MEBHUMHU
HC (ninsiaka 2), a takox Mk 3a3HaueHuMu HC. Ipu 3nauniit kinekocti HC B yrpynyBaHHI Taka
MO>KJIMBICTh BUCOKO iMOBipHa. ToOTO, siKI0 BoHA €, Big I'C HagXoIuTh CUTHAN YNpaBIiHHSA SIK
0 a0OHEHTCHKUX TepMiHaNiB, Tak 1 a0 Bu3HaueHux HC, Ha BCTaHOBJIEHHS 3 €qHAHb MIXK
tepminanamu 1 HC (mimstakum 3.1, 3.3), Ta Mk HC (ninsaka 3.2). 3anexHo BiA BiJICTaHI MiX
aboHeHTamMu OyJae 3MIHIOBaTHCh KUIBKICTh JUISIHOK 3.2 B MapuipyTi. TakuM 4YHMHOM,
3actocyBaHHa yrpynyBaHHd HC y cucremax 3 CymnyTHHKaMH Ha TeOCTalllOHAapHiM opOiTi
JTI03BOJIUTh 3HAYHO CKOPOTUTH Yac 3ali3HIOBAHHS CUTHAJTY 1 TUM CaMUM IIJIBUIIUTH SKICTh
00CIyroByBaHHsI aOOHEHTIB.
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CEKUIA 8

HOBITHI TEXI:IOJ'IOFI'I' YMNPABJIHHA
OPIAHIBALUIMHUMU CUCTEMAMMU

KepiBuuk cekmii: a.7.H. ipod. B.A. Kpacno6aes, [IHTVY, [lontaBa
Cexperap cekuii: k.T.H. [.B. Cokomn, I[THTY, [Tonrasa

1.COLMAJIBHASL OTBETCTBEHHOCTb KAK HEOBXOAMMOE 3BEHO VYIJIYY-
IIEHNS KAUYECTBA KOHEYHON ITPOAYKIIVMH, YPOBHS JEJIOBOI'O COBEPIIEH-
CTBA U KOHKYPEHTOCIIOCOBHOCTH YKPAMHCKUX KOMITAHUIA

K.T.H., 01 3amioTeiHCKui Bb.A., 1.T.H., mpod. Tynkano B.H., KueBckuii ”HCTUTYT HHTEI-
JEKTyaJlIbHOM coOcTBeHHOCT U IpaBa HamuonansHoro ynuBepcutera“Opecckas opuandeckas
aKajgemus’

s obecrieueHust yCTOMYMBOIO pa3BUTUA U KOHKypeHTocriocoOHocTH (KC) coBpemeHHbIe
KOMITaHHH JII000T0 BHJIA JIOJDKHBI YAENSATh BHUMaHHE He TOJIBKO BOMPOCaM KauecTBa, HO, U TO-
BBILLICHUIO YPOBHs JiesoBoro cosepiueHcTsa (Y /C) u connanbHoit otBeTcTBeHHOCTH (CO) nepen
BCEMH 3aMHTEPECOBAHHBIMU CTOpOHaMH. HecMOTpst Ha akTyaabHOCTb 3aTPOHYTOI NpoOIeMsl, ee
pa3BuTHE B YKpanHe TOPMO3HTCS, a MyOIMKALUi Ha ATY TEMY MaJio.

Lenp noxnaga — U3JI0KUTh JOCTYIMHBIM JUIsl IOHUMaHUS SI3bIKOM COCTOSIHME JIeJl C Ipo-
O6nmemoit B YKpauHe, OSCHUTD CBSI3b YIIYYIICHHS KaueCTBa KOHEYHOM MPOTYKIIMU U MOBBIIICHUS
KC opranuzanuii ¢ CO, mpuBecTH KpaTkoe ONMCaHHE MEXKIYHAPOIHBIX CTAHIapPTOB B 3TOH cde-
pe ¥ nath 000OIIEHHBIC PeKOMEHAIK 1Mo Oosee 3P dekTnBHOMY pemieHuto mpodiemsr CO B
OusHec-cpesie YKpauHsl.

Huxe npencrasieH psJ MyHKTOB, pealn3alusi KOTOPbIX MOXKET COAECWCTBOBAThH yiydlle-
Huto cocTosiHus Jien ¢ KC B yKpauHCKMX KOMITaHUSX.

1. KauectBo, YJIC u CO sBusitorcst ocHoBoit KC. YuuThiBas, 4To NpoaBUIKEHNE ITHUX CO-
crapisitomux KC B pa3BUTBIX CTpaHax U B YKpauHe IPOXOJAAT HECOIOCTAaBUMO U IO BPEMEHH, U
10 CYTH, PYKOBOJSIINME OpraHbl HAaIIEW CTpaHbl JOJKHBI HAa 3aKOHOAATEIbHOM YPOBHE OKa3aTh
MaKCUMaJIbHOE COJeMCTBUE AJIl BHEAPEHUS MPUEMIIEMbIX YCIOBHH BEJEHMS COLIMAIbHO OTBET-
CTBEHHOTO OM3Heca.

2. Pazpututo amwxkenus 3a Y/IC, CO u KC 6yner cnoco6cTBOBaTh 00y4eHHE PYKOBOACTBA
OpraHM3alyil Mo ykasaHHbIM B paboTe BOIpPOCaM B COOTBETCTBYIOIIMX Y4E€OHBIX LEHTpax (Ha-
IIpUMep, B YKPaUHCKON acCOLMaIii KaueCTBa).

3. dns 6onee spdextuBHOro nosbimenus Y/IC opranuzanuii mpu HaATWYUKM CEPTUDUIIN-
POBaHHOW CHCTEMBbl MEHEIKMEHTa KauecTBa Iesiecoobpa3sHo HaunmHath He ¢ CO OusHeca, a ¢
KayecTBa caMOro MEHE)KMEHTa Ha OCHOBE Iepexoja K €ro MpoLeccCHO-OpUeHTUPOBaHHOH (op-
Me.

2.COBEPHIEHCTBOBAHUE CHUCTEMbI T'OCYJAPCTBEHHOI'O VYIIPABJIEHUSA B
YCJIOBUAX HUPPOBU3ALIMN S5KOHOMUKHA

Koponesa A K., )Kykxosa E.B., DI'BOY BO «OpiioBckuii rocy1apCTBEHHbIA YHUBEPCUTET UMeE-
nu U.C. Typrenesay, Poccusi, Opén

B cBs131 ¢ cOBpeMEHHBIMU TEHICHIIMSAMU HAyKH M TEXHHUKH, a TaKke OOBEKTUBHON HEOOXO01-
MOCTBIO T€pe/l MHOTUMU HE TOJBKO Pa3BUTHIMU, HO M Pa3BUBAIOIIMMUCS CTpaHAMHU BCTaeT BOIPOC
TO/IEPKKU U Pa3BUTHUS IPOLIECCOB LU(POBU3ALMN SKOHOMHUKH.

Hudposusanmu moaBepKeHbI 00JIee TOJIOBUHBI OTpaciell MPOMBIIIUIEHHOCTH, U BKJIaA mudpo-
Boli 3kOHOMUKHM B BBII cOOTBETCTBYIOIIMX CTpaH €XErOHO PacTeT MO SKCIOHEHINAIBHON 3aBUCH-
MOCTH.
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PasBuTne nudpoBoii 5JKOHOMHUKH B OTAEIBHBIX CTPaHAX HE BOBMOXKHO 0€3 MOAIEPKKU Tocyaap-
cTBa (KaK (PMHAHCOBOM, TaK U OPraHU3aALMOHHO-IIPAaBOBOM). ['0Cy1apcTBO SABIISAETCS ITTaBHBIM 3aKa34u-
KOM M TIOTpeOUTeIIeM €€ TIPOLyKTOB. B CBSA3M € 3TUM MEHSIOTCS pojib M (DYHKIIMH TOCYAapCTBa B IU(-
poBoii skoHOMuKe. [[i1s oOecniedeHust 3(pPeKTHBHON LU(PPOBU3ALMK HALMOHAIBHOW 3KOHOMHKHU T'0-
CyZIapCTBO JOJDKHO (POPMHPOBATH aEKBATHYIO HOPMAaTHBHO-TIPABOBYIO 0a3y B TaHHOM cdepe, a Tak-
e CO3[aTh MHCTUTYLHOHAIBHYIO M MH(QPACTPYKTYPHYIO OCHOBY (DYHKIIMOHMPOBAHMS LU(PPOBOIL
HKOHOMHKH. YUTOOBI MOMYYUTh OOJNBIIYIO OTAa4dy OT LM(POBH3ALMH, TOCYIAPCTBO JIOIDKHO chopmu-
poBaTh ¥ (PMHAHCOBO MOAJECPKUBATH PHIHOK COOTBETCTBYIOLIMX BBICOKOTEXHOJOTMUYHBIX MPOAYKTOB,
COXpaHsisi KOHTPOJIb 32 OCHOBHBIMU IIIaT(OpMaMU 3JIEKTPOHHON SKOHOMUKH, JieJasi YIop Ha co3/1a-
HHE COOCTBEHHBIX NMPUIOKEHUH JUIS TOCYAapCTBEHHOIO YIpaBJIeHusl, 0a30BbIX OTpaciell U Ipeaipu-
atuii. Hy)kHO TOMHHTB, 4TO IM(POBU3ALMA SKOHOMHMKU JOJDKHA TPOXOAUTH MPU 00S3aTeTbHOM
00ecreueHNH HallMOHATIBHOM 0€30IacCHOCTH CO CTOPOHBI FOCYIApCTBA.

Takum o0Opazom, moanepKuBasi IM(PPOBU3ALMIO0 HAIIMOHATFHOM SKOHOMHKH, cama CHCTeMa ro-
cynapcrBeHHoro ynpasieHus (CI'Y) okasbiBaetcs B ee 1ieHTpe. Heobxoaumo obGecnieunTs co3aHue
CHUCTEM (QIJIEKTPOHHOTO TPABUTENIBCTBAY», «IIM(POBOrO pernoHa» (B T.4. U «IM(POBOrO ropoaar),
00yCTpOICTBO TOCYaapcTBeHHBIX Call-eHTpOB M chcTeM «eIMHOE OKHO», pa3paboTKy MOOHIIBHBIC
NPWIOKEHUS] U PEMHXKUHUPUHT TOCYAApPCTBEHHBIX HHTEPHET-TUIAT(GOpPM, TOATOTOBKY KaapOB IS
SKCIUTyaTallui MH(OOPMALIMOHHBIX CUCTEM B TOCYAapCTBEHHOM YIIPABJICHUH U IPyrUe MEpOIPUATHS B
cdepe mudposmzanuu CI'Y.

3a cueT BHEAPEHMs B OpraHbl rOCYJapCTBEHHON BIIACTH MEPEIOBBIX MH(POPMAIIMOHHBIX TEXHO-
JIOTUM, TOCYTAPCTBO MOJIYYaET HOBBIE BOZMOYKHOCTHU ISl OLIEHKH Y((EKTUBHOCTH MX JACATEIILHOCTU U
MOTHBALMK, UH(HOPMHUPOBAHHS CBOUX I'Payk/aH, y4eTa UX MHEHHs 110 KJII0YEBbIM BOIPOCaM H, B KO-
HEYHOM UTOTE, MOBBIIIEHUS 2(D(HEKTUBHOCTH CBOEH JIEATEITHHOCTH.

3.IIEPCIIEKTUBHICTh BUKOPUCTAHHS TEXHOJIOTTA LORAWAN JUUIS THTE-
PHETY PEUEN 3 YPAXYBAHHSM 3AT' AJILHOCBITOBOI'O JOCBIY

JloceB M.O., Ky3pmenko M.M., Jlep>kaBHU# yHIBEPCUTET TeJIEKOMYHiKallii, Kuis

LoRaWAN - e cBiTOBHiA cTaHAApT U1 MIepeaadi JaHUX Ha 3HA4YHI BIJACTaHI, sIKUMA 3a0e3-
Nevye MIMPOKE TOKPUTTS Ta MPAIIOE B HENIIIEH30BAHOMY YaCTHHH CIIEKTpa - TOOTO HEMae He0O-
X1HOCT1 OTPUMYBATH J103BUIbHI JOKYMEHTH BiJ JEp>KaBU.

HoBa MeTonuka 103BOJIUTH NIATPUMYBATH 3B'I30K MIXK MPUCTPOSIMHU Ha BijacTaHl 10 15 kM
IIpU MiHIMAJIbHOMY CHOXHBaHHI eHeprii. Lle JonoMoske CKOpOTHTH BUTpaTH MOOUIBHUX oIepa-
TOPIB 1 MOJIMIIUTH SIKICTh 3B'A3KY MI>)K aDOHEHTaMH.

B naHuit yac puHOK IHTEpHETY pedeil mepexuBae nepioj OypXJIUBOro 3pocTaHHA. AHai-
THKH KomnaHii Ericsson cTBep/kyroTh, 1m0 Bxke B 2018 poui yucno natdukiB 1 npunaais loT
MEPEeBUIINTD KUIbKICTh MOOUTBHUX TeNIe(OHIB, 1 CMapT-TaPKETH CTaHYTh HalO1IBIIO KaTeropi-
€10 MAKJIIOUYEHUX JI0 MEPEX1 IPUCTPOIB.

3a oninkamu Business Insider, 1o 2025 poky Oyzae icHyBaTH OabIl 55 MIIpA TapKeTiB, Mi-
JKJIIOYEHHX JI0 IHTEPHETY peuel, B TOM 4Yac, sIKk HaceJdeHHs! 3emll JOCSATHE BChoro 7,6 Mipa 4o-
70BiK, a cymapHi iHBectunii B cepy [oT 3 2017 mo 2025 pix cknamyts Oinbine $ 15 TpmH - aus
nopiBusaHHSs, 0roKeT CIIIA Bumiproerses $ 3 TpiaH.

IT-paxiBuiB, B CBOIO Uepry, nyxe TypOyroTh nuTaHHs Oe3onacHocTi. Tak, Bxke Oynu BUMa-
nku 310My kommadiidi B CLIJA yepe3 kaBoMalIMHU 1 akBapiyMu, MiIKJIIOUEH1 10 Mepexi. biaro,
HI1axpasM He Baocs AICTaTUCS O KOIITIB.

He menmr BaxnuBuM 00TOBOpPEHHSM € Tiepenaya iHgopMmaiii Tpetim ocodam. IToku 1o Te-
XHOJIOTisl IHTEpHETY peueil He mependayae 3aXUCT NEPCOHANBHUX JAaHUX, TaK II0 TIMOTETUYHO
BOMBIIST MOJKE 3JIaMaTH Ballll Ta/DKETH 1, HAIPUKJIIA, BIAKIIOYUTH rajbMa B BalllomMy "pO3yMHO-
My" aBTO ab0 JIeaKTUBYBATH CUTHATI3ALi0 B OYAMHKY 1 aOCOJIFOTHO CHOKIHHO MpoOpaTucs Bce-
penuHy.
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Tomy B HalONIMXKYKi TIEPio po3pOOHUKN OYAYTh LIYKATH CIIOCOOH, SIK 3pOOMTH MPHUCTPOT
HEBPA3JIMBUMU 330BHI, a HAM 3QJIMIIAETHCS TUTBKH YeKaTH, KOJHU "pO3yMHI" TEXHOJIOTIT 3MOXYTh
MOBHOIIHHO MPM>KUTHUCS B HAILIOMY CYCH1JIBCTBI.

4 ETAIIBAIISA YTBOPEHHS CUCTEM «PO3YMHUI YHIBEPCUTET» TA IIPO-
BJIEMATUKA PEAJIIBALIII

JloceB M.O., Jloces €.0., [lep>xaBHu#l yHIBEpCUTET TelleKOMyHikaliii, Kuis

B emoxy iHdopMamiitHOro CycniabCcTBa, po3BUTKY KoHmeniii Iumyctpii 4.0, HaiOuIbII
KOHKYPEHTOCIIDOMOKHUMH ~ BUSIBIIATBCS BY3HM, 3[aTHI BTUIMTH i€l CTBOpeHHA smart-
yHiBepcuTeTy. BoHn MoxyTh ckiactu 6a3y misa peanizaiiii B Pocii koHmeniiii smart-ocBiTH,
Smart-ekOHOMIKH 1 smart-CyCrijbCTBa.

Jlnst mepexoay By3y B PO3psii smart-yHIBEpPCHTETIB HEOOXIIHO: 3MiHA OpraizamiiHoi
CTPYKTYpPH BY3Y 3 MEPEXOAOM JI0 ACUEHTPAII30BaHUM MOJIEJISIM CUCTEMH YIPABIiHHS 1 TpoLec-
HOTO YIpaBJIIHHS, BUKOPUCTAHHS B OCBITHbOMY IIpOII€Ci I1HHOBaLIMHMX 1H(OPMAIHO-
KOMYHIKAI[IHHUX TEXHOJIOTIH, IO JJO3BOJISIOTH TIEPEUTH BiJ] TPATUIIIHHOI CHCTEMU JUCTAHIIIMHOT
OCBITH JI0 THYYKOI cUCTeMi (JOpMYBaHHS 1HIAMBITyalli30BaHUX OCBITHIX TPAaEKTOPiH 3 BUKOPHC-
TaHHSM OCBITHBOT'O KOHTEHTY KPAIIMX CBITOBHX 1 BITYM3HSHHUX YHIBEPCHTETIB, IO 3HAXOAUTHCS
y BIIKPUTOMY JOCTYIi BUKOPUCTAHHS B YIPABIiHHI HAYKOBO-OCBITHIM MPOIIECOM 1 BY30M B IIi-
JIOMYy CYYaCHUX KEPYIOUUX 1 aHATITHYHHUX iH()OPMAIIHHAX CHCTEM 1 BiANOBITHOI iHYpacTpyKTy-
pH, 3a6e3neuyroTh peanizanito iaeit [nayctpii 4.0 CTOCOBHO BUIIOMY HaBYAJILHOMY 3aKJIay.

5. MOJIEJIb SIBUILIA KOPYIILIII

HosukoB B.P.; k.¢.-m.H., non. fAxosneBa A.Il., HTYY«KIII im. Irops Cikopcekoro» In-
crutyt Ilpunagnoro Cuctemuoro Ananizy, Kuis

[ToGymyemo nBi irpoBi MOJeNi 3 TpbOMa THIIAMH areHTIB, y SKUX nepmmid Tun — KimieHr, i
npyruii tun — IlocagoBa ocoba, MOXyTh JaBaTH Xalapi 1 BIAMOBIATH B3a€MHICTIO BiJIMTOBIAHO
(i B3a€EMHICTIO MA€ThCS HA yBa3i, 110 YNHOBHUK «IIOBEPTA€ MPUXIIBHICTEY) Y BHIIIAI JEAKOT
«IIOCIIYTH 3a MOCIYTY»), a TpeTill TUIl — [HCHEeKTOp MOXKe NMEepeBIPATH YU HE MEpEeBIPSATH HasiB-
HICTh 37mounHy. [lepmmii BUNamoOK MpHITycKae, MO0 MOCazoBa 0co0a, SKIIO0 BOHA BHPIIIUTH HE
BIJIMOBIAATH B3a€MHICTIO, IPOCTO BIAMOBHUTHCA Bija Xabaps. B apyromy BUMajaky My Mpumyckae-
Mo, 110 sk ITocagoBa 0ocoba MOBIIOMUTH PO MPOMO3UILII0 Xabaps, a HE MPOCTO BIAXUIIUTS ii,
BOHA OTpUMae BUHAropoay. KopucTyounch TakuMu MOJIENSIMHU, MU AIMIIUIM BUCHOBKY, 110 MaK-
cumanibHi mTpadu Ha IlocanoBy oco0y MakCUMalbHO CTPUMYIOTh KOPYIIIiIO, a MaKCHMajbH1
mrpadgu Ha Kimienta — HaBmaku, 30U1b1yt0Th ii. [IopiBHAHHS 000X BMIIAJKIB, KOJU MU TPOXHU
MIJIBUIIIYEMO BHHATrOPOJy 3a MOBIIOMJICHHS TTOKA3ye, 110, SIK TUIBKU 3BITHICTh CTa€ OLIBII MPH-
OyTKOBOIO, HMOBIPHICTb KOPYMIIiT 301IbIIYETHCA, 10 THX Mip, MOKU KIIEHTH KapaloThes 3a Xada-
pi, IO CynepeunTh IHTYiTHBHOMY YSBJICHHIO, IO HAJaHHS MOCAJOBUM 0COOaM CTHUMYITY TOBi-
JOMJISITH TIPO KJIIEHTIB Yepe3 Ma€ CHPUATH 3MEHILIEHHIO KOPYIILi.

6.JJOCJIIJDKEHHSI TA PO3POBKA METOJY ONTHUMIBALIII TPAHCIIOPTHUX
PO3XOAIB AJIs1 NP CKITAJHUX 3ATAY.

CaBuyk B.C., [lepxaBHuii yHIBepCcUTET TeleKoMyHikauii, KuiB

OnTumizailis TpPaHCHOPTHUX PO3XOJIB CTAHOBUTh OCHOBY OYIb-fIKOI TpPaHCIIOPTHOI
JIOTICTHKH, 11100 MIATPUMYBATH ii B Mpale3aTHOMY CTaHi.

Icnye Gararo nuisxiB omTHMMI3alii po3XOAiB, OJMH 13 HUX II€ BUOIp ONTUMAIBHOTO Map-
mpyty. B Tolt yac sk kimacMuHUI BUOIp ONTUMAILHOTO MAapIIPYTY 3BOAUTHCA 10 onHiel 3 NP
CKJIaHUX 3aj]ad, TAKUX K 3a/7a4a KOMIBOSDKEpa, ajie Ha MPaKTHIN TOBOJUTHCS 3aCTOCOBYBATH
po3mupeHi Ta MoaU(iKOBaHI BapiaHTH allTOPUTMY.

Meton ontumizanii MOBMHEH OYyTHM THYYKHMM 1 HE CTaTMYHUM, a MaTH MOXJIMBICTb
MiJIAIITOBYBAaTHCh 1 KOPUTYBaTH MapHIPyT 3ajJeKHO BiJl MOTOYHOI CHUTYyalil Ha Joporax.
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Cyuacni MeTou 300py 1 aHasi3y BEIMKOI KUIBKOCTI JaHUX Mo Tpadik Ha JOporax Aat0Th 3MOTY
HaBITh MPOTHO3YBATH CTaH HA IOPOTax 3aJeKHO BiJl TOJWH, JHS THOKHS Ta MICSIIS.

VYci 11l KOMIIOHEHTH pa30M Ha/Ial0Th 3MOTY BUOpaTH ONTHMAJIbHUNA MapLIpyT Y PeaIbHOMY
yaci, Ta MiHIMI3yBaTH pO3XiJ NATMBHO-3MalyBAIBHUX MaTepiajiB abo yacy y J0po3i.

7. CITOCOBU TTOKPAILIEHHSA MOHITOPUHI'Y TPOMAICBKOI'O TPAHCIIOPTY

Muxonaituyk B. P., Cxmsp J1.0., lep>xaBHuii yHiBepcuTeT TenekoMyHikaniii, Kuis

B Ham vac, CTBOPIOIOTBCSI TEXHOJIOTII, SIKI MOKPAIIYIOTh 1 CIIPOIIYIOTh KHUTTsA. KokKHOTO
THSI JIIOJU KOPUCTYIOTHCSI TPOMAJCHKHUM TPAHCIIOPTOM, TOMY BHPIIIEHO CTBOPUTH CHCTEMY
MOHITOPUHTY I'POMAaJICBKOTO TPAHCIIOPTY.

OpHak OUTBIIICT ICHYFOYMX CHUCTEM MAIOTh JIOCTATHHO BEJIUKHHA (PYHKIIOHAT 1 B TOW 4ac
Ty’K€ BHCOKY BapTiCTh. J1Ji1 BUKOPUCTAHHS TAaKUX CUCTEM B HEBEJIMKHUX MiCTaxX, JAy)Ke 3aTPaTHO i
i cHCTeMH HE OyAyTh MOBHICTIO BUKOPHUCTOBYBAaTH (yHKLIOHAJI. ToMy Mae MicIie CTBOPUTH
CHUCTEMY 3 MEHIIMM (YHKIIIOHAJIOM, aje B TOW Yac, OyJe BHUKOHYBATH TOJIOBHY (DYHKIIIIO —
MOBIIOMJISITH TPOMAJISH PO MPUOYTTS TPOMAJICBKOTO TPAHCHIOPTY HA 3YMHHKY.

8. JOCJI/PKEHHA METOAIB IMIJIBUILIEHHA EOEKTHBHOCTI BUKOPUCTAHHS
PECYPCIB KOMIT'FOTEPHUX CUCTEM

Kusmko M.M., [lepxaBHuii yHIBEpCUTET TeIeKOMYHIKamii, Kuis.

AKTyanbHICTh TeMHU JAocCHiJkeHHsS. Ha maHuii MOMEHT 3acTocyBaHHs 1H(OpMAIiHUX
TEXHOJIOTIH Ha MiIPHUEMCTBAX 3MIHIOETHCS 3aBSKH iX IHTCHCHUBHOMY PO3BUTKY. SIKIIO OCHOB-
HOIO0 METOI0 BUKOpHCTaHHS iH(popMaliiHux TexHonorii B 1980-1990 pokax Oyno miaBHUILIEHHS
MPOAYKTUBHOCTI TMpami, eKoHowmis (iHAHCIB, MOmYK HOBHX (oOpM B3aeMofii, TO 3apa3
cTpateriuia poib IT momnsdrae B CHpusHHI MEHEIKMEHTY aJeKBAaTHO pearyBaTh Ha JUHAMIKY
PHUHKY, CTBOPIOBATH 1 MATPUMYBAaTH KOHKYPEHTHY IIepeBary 3 METOI0 OTPUMaHH MaKCUMaJIbHOL
BUTOJTH.

OpnHak, Ha CHOTOJIHI 3AIMIIAIOTHCS HEBUPIICHUMH NMUTAHHS 3 BU3HAYCHHS €(EKTUBHOCTI
METO/IIB BUKOPHUCTAaHHSI PECYpCiB KOMIT IOTEPHUX CHUCTEM, BCTAHOBIEHHS iX CKJIQJOBUX, SKI
BIUIMBAIOTh HA CKOHOMIIO PECypCiB; BHUSBJICHHS Ta CTBOPEHHS aJCKBATHOI MOJENI IHTerparii
BCI€i CUCTEMH.

O0’€eKTOM JTOCIIKEHHSI BUCTYNAIOTh METOJU MIABUILEHHS €(EKTUBHOCTI BUKOPUCTAHHS
pecypciB KOMIT FOTEPHUX CUCTEM.

[IpeameT mociiKeHHs — NUIAXU TABUIIEHHS €()eKTUBHOCTI BUKOPUCTAHHS PeCypciB, ce-
I'MEHTIB 1 CTPYKTYpPH KOMIT IOTEPHUX CHCTEM.

Merta gociikeHHs B JaHii BUITyCKHIN KBaniikamiiiHii poOOTi Nojsrae y mi3HaHHI 3aK0-
HOMIPHOCTEH Ta BU3HAu€HHI €()EeKTUBHOCTI METOJIB BHKOPHCTAaHHS PECYpPCiB KOMI IOTEPHHUX
CHCTEM.

3aBJlaHHs JJOCIIJDKEHHS BUKOHAHI 3a JIONMOMOT'OK0 3araJlbHOHAyKOBMX METOJIB IMi3HAHHS:
METOAM HAYKOBOI aOCTpaxilii, 1HIYKIIi Ta AEAYKIi, CHCTEeMHOTO MiJIXO0ly, aHaJli3y 1 CHHTE3Y,
rpagiyHUX METOJIB JOCHIHKEHHS, CTAaTUCTUYHUX METOJIB 300py 1 00poOku iH(popmarlii, Ta 1H-
IIUX METO/IIB Mi3HAHHS KOMIT FOTEPHHUX CHCTEM. HaykoBa HOBHM3Ha B pamkax gaHoOi poOOTH
TMIOJIATAE Y TIONIYKY Ta aHaji31 HOBUX METOIB MiABUIICHHS €()EeKTUBHOCTI BUKOPUCTAHHS pecyp-
ciB iH(opmauiifHuX cucreM. Po3risiHyTo HOBY MOJENb 1 3alpONOHOBAHO METOJ IiJIBUILECHHS
e(EeKTUBHOCTI BUKOPUCTaHHS PECYpCiB KOMIT IOTEpPHUX cucTeM. IlpakTuuyHe 3Ha4YeHHs oJep-
YKAHUX Pe3yJbTaTIB JIOCHTIKEHHS TMOJISTacE B BUSABIECHHI HAMPSMIB IIOAO IMiIBUIIECHHS €(EeKTHB-
HOCTI MeXaHI13My BUKOPUCTAHHS PECYPCIB KOMIT IOTEPHUX CHUCTEM.

9.ITEPCITEKTUBU PO3BUTKY MOBUIBHUX CUCTEM 3B’53KY HA BA3I XMAP-
HUX TEXHOJIOT'TN
Yopua T.M., Jlep>xaBHuil yHIBEepCcUTET TeneKoMyHikamii, Kuis
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CyuacHi BUMOTH 10 Mipd MOOUIBHOTO 3B’ 513Ky MOCTIHHO 3pOCTarOTh, IO 3yMOBIIIOE Oe31e-
PEPBHO BIOCKOHATIOBATH MEPEXi, HaJIal0ud BCE HOBI Ta HOBI MOXKJIMBOCTI KOpucTyBauaM. [Lma-
HYBaHHSI MEpPEK MOOUIBHOTO 3B'SI3KY CTa€ OUIBII CKIAJHUM 1 0araTOacleKTHUM IPOLIECOM, HiXK
MPOCTO YaCTOTHO-TEPHUTOpiajbHE IUIAHYBaHHS POOOTH 0a30BUX CTaHI Mepexi B yMOBax
BHYTPIIIHBOCUCTEMHUX Teperkoy. Came BipTyamizallisi Mepexi, 3areBHSIIOTh €KCIepPTH, € O/I-
HUM 3 [IEPCIIEKTUBHUX PIllICHb MOIATBIIOT0 PO3BUTKY CUCTEM OE3IPOBOIOBOTO 3B’ S3KY.

Ha cporomuimHiii JeHb aKTyaJbHUM € TUTaHHSA JOCHIIKEHHS MEPCHEKTUB PO3BUTKY
MOOUTHPHUX CHCTEM 3B’S3KY Ha 0a31 XMapHUX TEXHOJIOTIH.

Jlnist BUpILICHHS JAHOTO MUTaHHSA HEOOX1JHO:

- 3AICHUTH aHaI3 Cy4yaCHOTO CTaHy PO3BUTKY OE3MPOBOJAOBHX TEICKOMYHIKAIIMHUX Me-
POK;

- JOCIIJIUTA MOJEN Mepeki MOOUIBHOTO 3B’s3KYy, SIKi peajizoBaHi Ha 0a3i XMapHHX
TEXHOJIOT1H;

- 3MIMCHUTH aHaIi3 TMEPCIEKTUB 3aCTOCYBaHHSI XMapHUX TEXHOJIOTIH y MOOUTbHUX Mepe-
xKax;

- JOCIIJIUTA MOJEJ PO3MOLIY 1 TUHAMIYHOTO OalaHCYBaHHsSI HaBaHTAXKCHHS Y XMapHIN
CHCTEMI 3B'SI3KY.

10.KEPYBAHHS TPYIIOIO HOCIIB PAIOJIOKAIIMHOIO BUMIPIOBAHHS 3
HATIIBAKTMBHOIO CUCTEMOIO PAJIIOBAYEHH A

Hpyxunia B.A., 1.1.H, npodecop; CrenanoB M.M., n.1.H, c.H.c, HYTY «KIII im. I. Cixop-
cpkoroy, Kuis.

SIKICTh pa/IioNIOKAIifHOTO 300pa)XeHHs MpH KapTorpadyBaHHI MICIIEBOCTI BH3HAYAIOTh
TaKd BEJIWYMHM SK pPO3JUIbHA 3JaTHICTh 1 JUHAMIYHUM Jiama3oH 300pakeHb 00'€KTiB
MoHiTopuHry. KpiM TOro, posminbHa 34aTHICTP B 3Ha4HIA Mipi BU3Ha4ae e(EeKTHBHICTh
BUPIIICHHS 3aBJlaHb BHSIBICHHS MAallOPO3MIPHUX OO0'€KTIB paAioiOKaI[iifHOTO MOHITOPHUHTY,
pO3Mi3HABaHHS T'PYMOBHX 1 30CEpEKEHUX 00'€KTIB, a TaKOX BH3HAYCHHS iX KOOpIWHAT. A B
MeXax IbOr0 HEOOXITHO KepyBaTH I'PYHOI0 HOCIIB PajlioNOKaliiHOTO BUMIPIOBAHHS B CKJIal
HAIIBaKTUBHOI CHUCTEMH pajaiobadeHHs. B sSKOCTi HOCIIB MOXXYThb BHCTYNAaTH Taki JTadbHI
amapart sk O€3IUIOTHI anaparH.

[Ipunyctuma noMuika BU3HAYEHHsI TapaMeTPiB TPAEKTOPIl pyXy aHTEHU CHUCTEMHU OOPTO-
BOro pasaionokauiinoro BumiptoBaya (AC BPJIB) y ckiaai HamiBakTMBHOM cuUCTeMH pajioda-
yeHHs1 (HA CPB) nopiBHIOE NEeKIBKOM MuTIMETpaM (Y CAaHTHMETPOBOMY Jliara3oHi eJIeKTpoMar-
HITHUX XBHJIb). Y 3B'SI3Ky 3 UM peai3allis NpsAMOJIiHIIHOI TpaeKTOpii paJiOKepOBAHOTO JIiTaTe-
apHOro amnapary-Hocisi (JIA-nocis) BPJIB Bumarae TouyHoro BH3Hau€HHS KOOpAMHAT HOCIS pa-
nionokariiitnoro BumiptoBanHs (HPJIB) B KO)KHUI KOHKPETHUH MOMEHT 4Yacy B MpPOILIECi CHHTE-
3yBaHHs aneptypu (CA).

3aBJlaHHs MPOCTOPOBOro KepyBaHHs JIA 3BOANTHCS 10 BU3HAUEHHS 1 epeiadi KOMaH/ Ke-
pyBanns (KK) na 6opt Benenoro HPJIB 3 ¢ikcoBanum 3amizHeHHsM BinHocHO KK Bemydoro
o0’ekra. L{s 3a1a4a XxapaKkTepu3yeThCsl TUM, 110 KEPyBaHHS MOJIbOTOM 3/A1HCHIOETbCS Oe3nepep-
BHO Ha BCill TpaekTopii nonboty rpynu HPJIB. [l cnpoiieHHs CipuiHATTS BU3HAUY€HA 3a/a4a
PO3IIISIIAEThCA B OJHIM IUIOMIMHI, SIK TTOKa3aHO Ha puc. 1.

[TonoxxenHsa Bexy4oro 1 BeaeHoro JIA BU3HAUMUTHCA y 1HEpLIaTbHIA CUCTEMI KOOPJIUHAT 3

ocasvu H, P, D(\7) Benyunii JIA pyxaeTbes 31 MIBUIKICTIO \71 Ha Bucoti H,. Ananoriuno

MIBUAKICTh BEAECHOTO V2 =V1, a HaMpsSIMOK CHIBMAJa€ 3 HAMPSIMKOM BEAYy4Ooro. 3 bOTO BUILIH-

Ba€, MO KyT HaXWIy Tpacktopii & mopiBHIOE KypcOBOMY KyTy Beaydoro. lle crnpaBeainmBo y
BUIIAJIKY, AKIIO KyT ataku fopiBHIoe 0. J{71s 11bOro BUMa Ky KiHEMaTH4YHI CIIBBIIHOIIEHHS MTOKa-
3aHi Ha puc. 2.

Kyt ninii Bi3yBaHHS Ha puc. 2 MO3HAYCHUI ,B , BIZICTaHb MDXK BEIy4YUM Ta BeAeHUM — R,
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MPOEKIIii BEKTOPIB MIBUAKOCTI BEAYUOT0 Ta BEACHOTO Ha JIiHIIO Bi3yBaHHS — VﬂT 'V gy » @ JI0 HO-

pmani o ninii BisyBauus — V1 ,V,,, .

[Tpuznauenns cucremu yrpumanns (CY) BegeHoro Ha moTpiOHIN TpaekTopii (HaBEICHHS)
noysirae y ¢popmyBanHi Takux KK (Ha aBTONUIOT), siki OymyTh 3a0e3reuyBaTd yTpUMaHHS BeJle-
HOTO 3a Bely4ylM HaBiTh IIPH MaHEBPYBaHHI OCTaHHBOTO. [IpurycTumo, mo cucrema yrpuMaHHs
Oy/ie BiANpabOBYBATH BXiJHUN CUTHAJL, 110 TOPIBHIOE (MPONOPIiiHKI) KyTy JiHii BisyBanus [3

a00 MIBUIKOCTI BI3yBaHHS /§ 3a TakuX BXIJHUX CHTHaJIaX MOJXKJIMBA peai3allis TIIbKH OJHOTO
3aKOHY KEPYBaHHs, [0 MOYKE BUKOPHCTOBYBATHCS I YTPUMaHHS BEJICHOTO, — II€ MEePECIIiIy-
BaHHs. Y [[bOMY BUIJIKY BeleHui JIA 3aBku 3HAXOMUTHCS PSMO 3a Beaydum, To6to 6 = 3.

H P

Pucynok 1. IIpocropoBi xapakrepuc- Pucynok 2. I'padiuna iHTepmnperamis
TUKH BEAYy4Oro Ta BeiaeHoro JIA B iHepllia- KIHEMAaTHUYHUX CHIiBBIJHOLIEHb TMpHU pyci
Benmydoro Ta Benenoro HPJIB (Burmsig 3Bep-

Xy)

VY BHIIaJKy BiJICYTHOCTI MaHEBPY 1€ O3HAYA€, IO BEJACHUU PYXAEThCS 3 MOCTIHHOIO Oid-
HOIO MIBUAKICTIO, a MPHU CTallii MOB3MOBXKHIM MBHAKOCTI Oynae 3a0e3neuyBaTucs «iaealibHay»
JUCTAHIIIS MK IBOMa 00’ €KTaMH 1O MPSIMIM JIiHIi.

VY BiAMOBITHOCTI IO pUC. 2 METOJ «YUCTOTOY» MepeciiayBaHHs Oyae BU3HAYATHUCS THM, IO

nbHil cucremi koopaunar H, P, D(\7)

aHi Belydnil, aHi BeieHHiT He MaHeBpyroTh. [Ipn oMy V; =const,a €, =0, = 4.
Otpumyemo

dR V dR
— =| —ctgB+Lcosecf |R=—=(-ctgf+ycosecs)df, (1)

dg V, R

Vu L y .
J€ Y =—— — CIIBBIAHOUICHHS IIBUAKOCTEN Bey4oro 1 seaenoro HPJIB
T

JlunamiuHa moMmiika (mpomax) yTpuMaHHs BEJJEHUX Ha MOTPi1OHIN TpaeKkTopil K 1 y BUNa-
IKY YACTOTO MEPECiyBaHHs, TaK 1 y BUMAJKy NEPECIiyBaHHS 31 3MILEHHSAM MOKHA BUPa3UTU
TaK:

M =y, (t) - yn () )

VY BuUmMaaKy MOBOPOTY BeAy4doro (mpu 3MiHI 00'€éKTa MOHITOPUHTY) HE JIOIMYCKAETHCS 3Mi-
IIICHHS] TOYKW HaBEJCHHS BEACHMX, OCKUIBKH, SIK 1 B METOJI MOTOHI, 3MIIIEHHS TOYKH 3yCTpidi
MIPU3BE/IE JI0 IBOX BHITAJIKIB:

- 3TTIQ/DKYBaHHS TPAEKTOPii BEJACHOTO MPHU3BEE 10 3MEHIICHHS MEepEeBaHTAKECHHS 1 BUIIE-
pEIDKEHHS BEAY9OrO;

- 3TTIQ/DKyBaHHS TPAEKTOPIi MpU3Beie 10 BHHUKHEHHSI KyTOBUX IIBHJIKOCTEH 1 MPUCKOPEHb
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65‘, E%, 3;‘, E%, 10 TaKOXK MPU3BEJIC 10 BUTIEPEIKEHHS BETY4OTO0.

BpaxoByroun iCHyHOUMi TEOPETHMYHUM amapaT METOAY IEepeciiJyBaHHS 1 MOKJIHWBOCTI
peamizanii #oro B cyuyacHux JIA, MOXHa CTBEp/PKyBaTh NHpO OOIPYHTOBAHICTH CTBOPEHHS
MeToAy mepeciiayBaHHs Bexaydoro i BeaeHux HPJIB 06e3 3MimeHHs 1 31 3MIMIEHHAM 3
dikcoBanum Kytom &

11.MOJEJIb YIIPABJIIHHSA ITAPAMETPAMU EMC B YI'PYIIOBAHHS PE3 CUC-
TEMU MOBUIBHOI'O 3B’A3KY 3A CTAHOM

1. T. H, C. H. ¢, CremanoB M. M., KIII im. Iropst Cikopcbkoro, M. KuiB, Ykpaina

[Tpobnema enexrpomarnitHoi cymicuocti (EMC) 3’ aBumnacs npu BUHUKHEHHI 6aratoro 4u-
cina panioenekTpoHHuX 3aco0iB (PE3) pisHOro mpusHaueHHs 1 3 TUX Mip ii aKTyaJbHICTh HE 3HH-
KYETHCS, a 3 BBEJICHHSIM HOBHX CTaHIAPTIB MOOUTLHOTO 3B S3KY TUIBKH IiABULITYETHCS.

I
Cuctemy EMC PE3 pyxoMoro 3B’s13Ky MOKHA CHHTE3yBaTH K KEPOBAHY CUCTEMY O (X)
y JIBOX MOXKITUBUX BapiaHTax:

— KEpOBaHOI CTAaHOM )'((t);
— KEpOBAHOI IO CIOCTEPEKEHHIO )r/('[) = h()r((t),ur (t) ,t) + I&(t) :

JlaHa pi3HHUIS TOCUTH MPUHLIMIIOBA, 00 MPU3BOAMTH JI0 PI3HOTO BHY JTOPUTMIB 1 pPi3HOI
X IpakTHUYHOI 3aCTOCOBHOCTI IpU BUpilieHHi 3aBaanb EMC.

OyHKIIOHATbHA MaTEMAaTUYHA MOJETh AuHaMiuHOi cucteMu EMC noBuHHa OyTH TE€X IU-
HaMIYHOI0, TU(depeHIIIaIbHOIO:

dx(t)/dt = £ (X(t),t)+b(X(t),u(t),t)+G(x(t),n(t).t), 1)

I . . f . .
ne X(t) — i-MipHuii BeKTOp CTaHy cucremu; | (X(t),t) — [i x 1] BexTOp-PyHKIUis CcTa-
HY CHCTeMHM, BH3Hayae€ 1i I1HEpIiHI BJIACTUBOCTI 1 B3a€MO3B’SI3KM  1-KOMIIOHEHTA;

I I I I
b( X (t) ,u (t) ,t) — BekTOp-(pyHKIisA ynpasiinHsa cucremoro; G ( X (t), n (t) ,t) — MacIuTa-
I
Oyroua QyHKI[ISI-MHOKHUK BUIAJIKOBUX BILIMBIB B MOJEIIOETHCS cucTemi; N (t) — rayciB Oinuit
urym (I'BII), mxepeno BUNaaKOBUX BIUIMBIB.

BoueBn b, AKIIO CHCTEMA YHCTO JeTepMmiHoBana To G ()r((t) , I’rl (t),t) =0 i tperiit nona-
HOK y mpasiii wactmmi (1) s3Humkae. Skmo ¢yskiii f ()r((t),t) , b()r(('[),lﬂ (t) ,t) i
G ()r(('[) , I‘r1 (t) ,t) JIHIWHI mono)'((t) , TO MOJIEJIb TaKOI CHCTEMH JIiHIHA CTAaHOM, SKIIO K X0Y

OJlHa 3 HUX HeNiHIMHA, TO 1 cama cucTeMa — HeliHiIiHa. [[ns diHiiHX cucteM piBHAHHS (1)
MPEJCTABUTHCS Y BUTIISL:

dx(t)/dt = F (t)x(t)+B(t)u(t)+G(t)n(t), ®)

ne marpuii F(t), B(t) i G(t) maroTs Bignosiane (1) npuzHaueHHs. MOKINBHI BUTIAIOK, KO-
JM BCi 3 TOJIaHKIB y MpaBiii yacTuHi (2) TOPIBHIOKOTH HYIIIO.

Pyxomi yrpynoBanss PE3, B ToMy 4Mcii 1 CHCTEMH pyXOMOTO 3B’SI3KY, YTBOPIOIOTH JWHA-
MIYHY CYKYIHICTb, MOJEIUIIO CTaHy fKOi, MPUPOAHO, MOXKe OyTH cuctema audepeHIialbHUX

PiBHSAHB, a00 B OKPEMOMY BHUIIAJIKY, O0€3 IBHOTO BUIUICHHS yIIPaBIiHHS ll,l (t) :
1 | 1
dX (t)/dt = F (X, t)+G( Xy, ni, ) X(0) =X, (), @3)
ae )I( (t) — BeKTOp (pa30BUX KOOpAMHAT ab0 MapaMmeTpiB yrpyHNoOBaHHS, B SKUH MOXYTh

BXOJIUTH CTaHYy €JIEMEHTIB 3B’SI3KY 1 3HaYeHHs MapaMeTpiB BCIX CUTHAIIB, 10 OepyTh y4acTb y
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1
B3aemonii PE3, mpwuiimadiB i mepemaBadiB; F(Xt, t) BEKTOp-(DYHKIIISI CTaHy, IO BU3HAYAE

—

mBKAKicTh 3MiHM napamerpie X (L), ix B3aeM03B’sI3Ky B yaci i mpocTopi, a TAKOXK iHIIOT Xapak-
1

Tep nux B3aemoniit; G ( Xiy Ny, t) — BEKTOP-(DYHKIIis, 110 BU3HAUAE MACIITA0 3MiH, iX po3Max

1 B3a€MO3B 30K MK KOMIIOHEHTaMH 110 iX JIMHAMIIl, B 3arajJbHOMY BHUIAIKY 3aJICKHUTh SK BiJl
.. . . . |
cTaHy Xj, TaK 1 BiJl CYKyITHOCTI 30BHIIIHIX (hakTopiB N (t) .

VYrpaBnaiHHA CTaHOM cHCTeMH, abo (3), M0 ONMUCYIOTh PEAKI CUCTEeMH MOOUIBHOTO
3B’s13ky (CM3) Ha Ty un iHmry EMO, B 3aranbHOMY BUNIAAKY € HENIHIHHUM 1 HOTO PO3MIpPHICTB
MOKe OYTH SIK 3aBrOJIHO BEIUKOIO, 3aJIEKHO BiJl TOTO, HACKIJIbKA HEOOX1THO BPaXxOBYBAaTH Ti YU
igmi PE3, Ti um iHmm ix mapamerpu abo iX B3a€MO3B’si3Ky. binbmn Toro, i piBHSHHS MOXYTb
HOCHUTH SIK JICTEPMIHOBAaHHMI XapaKTep, TaK 1 BHMAIKOBUMA, cTOXacTU4IHHM [1, 2, 3], mo Takox
3aJISKUTH BiJl TOTO, SIKE 3aBJAHHS JOBOAMTHCS BHUPIIIYBATH, 1 3 SIKOIO METOIO MPOBOJIUTHCS MO-
nenroBaHHA (3).

Cain Bigmituth, mo piBHsAHHES (1) a6o (3) B 6araTh0X MpakTHYHUX BUNAIKAX BUSIBISAIOTHCS
CaMOJIOCTATHIMH 1 € MOTYKHUM MOJEIIOI0YMM IHCTPYMEHTOM, SIKUH BUKOPUCTOBYETHCS SIK JJIS
3aJa4 yuCcTOro MareMaTnyHoro mozaentoBanas EMO 1 crany yrpynosanust PE3, tak i s 3agau
OLIIHKH CaMOr'o CTaHy.

Jlnsi  KepoBaHMX JWHAMIYHUX CHCTeMax piBHSHHA (3) JOTMOBHIOETHCS JIOJIAHKOM

B()I(t U ('[), '[) , 10 OIKCYE BILIMB YIIPABIiHHS U (t) Ha cTan cucTemm X (t)
dX (t)/dt = F (X, t)+B(X,U (t), t) +G(X,, ny, t). (4)

VY 1bOMy BHMAJIKY CTPYKTypHA CXeMa aJlfOPUTMY MOJICITIOBAHHS KEPOBAHOI JMHAMIYHOI
CUCTEMHU IIPEACTABIISIETHCS Ha puc 1.

1 1
OueBuaHO, 3a1aBlIU KpuTepiil GyHkumionyBanns J (X U ,t) , MOJKHa CHHTE3YBaTH TaKe

1
yIpaBIiHHS Uopt (t) sxe (azoi koopauHaT cuctemu X(0) mpusBene 10 TOTO Y IHILIOTO BH-

ny, OaxxaHoMmy Jutst Hac. JlJIsi CTOXaCTHYHUX CHCTEM B JAHOMY BUIAJKY JIOPEYHO CKOPHUCTATHUCS
pe3yabTaTaMHi TEOpPEMH PO MoALT [2, 4], 3TiAHO 3 SIKOI0 Mpoleypa po3najacThcs Ha 2 He3ale-
KHi: ONITUMAJIbHE CTOXACTUYHE OLIHIOBaHHS (HAIPHUKIA] 3 BUKOPUCTAaHHAM Tpouenypu Kamma-
Ha-bbroci) 1 nerepminoBane ynpasiiHHs. Posrnsnaroun yrpynoBanss PE3 sik ckinaany kepoBaHy
JUHAMIYHY CHUCTEMY, MOXKHA YSBUTU SIKUM OyJe MOTpeOHOE HasBHICTh BIAMOBIIHUX KaHaIB
yIIpaBJIiHHS NapaMeTpaMH KOXHOro i3 3aco0iB. J{is nocuts Benukoro yrpynoBaHHs PE3 CM3
BUpIIIUTH 3aBAaHHs 3a0e3neueHHss EMC merogamu yrpaBiiHHS CTaHOM CHCTeMHU (4) HaA3BU-
YaiiHO CKJIa/IHO, X04a TaKe PillIeHHs Majo 6 MaKCUMalIbHY €(heKTHUBHICTb.

Pazom 3 TNM, B He-

CucreMa B )'((t)‘ H (t) R Ortinka )ri(t)‘ ONTHUMI30BaHIA CHCTEMI, SKOI €

crami )F( (t) (N > )F( ( t) » nuHamiyHe  yrpynoBaHHs  PE3
\k 000B’s3K0BO Mae OyTu mependaye-

1 (‘;(t) HO, Oumbme TOrO, B Jesdkux PE3,
BXKE € P 3aXO[iB, CHPSIMOBAaHHX

U (t) Kepysans Ha 3a6e3neqe§Hﬂ EMC. Mo mpoc-

Ue ()r() -+ TUX MOXKHA BIJIHECTH, HAIPHUKIAJ,

- ¢ NIEPEHECEHHST CEaHCy Ha OLIBII ITi3-

Pucynok 1. CTpyKTypHa cxema MOXy/Iio ympasiin- HiA dac, Taiim ayT, mepeizny AC B
Hs JUHAMIYHOI CUCTEMU IOy TOYKy mpoctopy, ne EMO
OLTBII CpUATINBA Ta iH. Y cydac-

Hux CM3, takux sk GSM Ta iHIIMX BXke nepeadaueHo HU3KY 3aX0/1B, CIIPSIMOBAHUX Ha MOJIM-
IIEHHS! CUTHAJIbHO-TIEPEIIKOIKal40i 00CTaHOBKM Ha BXOAl mpuitManbHuXx npuctpois AC. Oye-
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BUJIHO, I1i 3aXOJM Ta 3aX0JU MOKYTb OyTH MapaMeTpu30BaHi 1 BilHECEHI 10 O6e3mivi mapameTpin
1
crany X; € { X } [Ipote, BpaxoByrOUH, 110 3aCTOCYBAHHS IMX 3aXOJliB, SIK MPaBHJIO, HE BUMa-

ra€ OKpEeMHX KaHaJiB yMHpaBJIiHHS (IIPOCTOPOBO-yacoBa 0OpoOKa MPUWHATHX CUTHAIIB Ta 1H.),
ITI0 MTapaMeTpHU3allif0o MOKHA ITPOBOMTH 1032 CKJIAI0M CHCTEMHUX IMapaMeTpiB. btk T0O1iIBHO
1 palioHaapHO MPOBECTH i y CKIai criocTepekyBaHux mapamerpis Y(t), 1o OiIbIn KOHCTPYKTH-
BHO YMHHOCTI IIPOCTOPHU peanizamii Ta Mo He nmoTpedye CTBOPEHHS HOBHX JIOJIATKOBHX KaHAJIB
ynpasiiHHsa BeepeauHi CM3.

12. COLIAJIbHI MEPEXI SIK MEXAHI3M KOHCTPYUPOBAHMWS KOMYHIKALIIT
Y CYUACHOMY CVYCIIUVIbCTBI

I.T.H., C.H.c. TpemOoBenskuii M.IL., k.T.H, gou. bongapenko B.M., Tpemboseupkuit K.M.,
K.T.H, fouieHT Adanacwes [1.B.

[Tpobnema mocmiKeHHs poli 1 MiCLs COLIaIbHUX MEPEeX Y KOMYHIKATUBHOMY HPOCTOPI
CY4aCHOTO CyCIJIbCTBA 3yMOBJIEHA THM, 1110 MEPEXI NEPETBOPHIIUCS HAa CBOEPIIHUM II100anbHUI
KOOpAMHAIIIMHUN LEHTp COLIaNbHUX 3B'A3KiB, TOMY MIO 3JaTHI KOMIICHCYBAaTH HE TIJIbKH
HOpPMAaTHUBHUHN BaKyyM, a i peryroBaTH KOMYHIKaTHBHI IPOLIECH Y COL[IaJIbHUX CUCTEMaX.

ComianpHi Mepesxi 3aiiMarOTh Bce OUTBIIE MICIIS Y )KUTTI Cy9acHOTO CYCHIBCTBA, 3pOCTAE
KUIBKICTh SIK CAMHUX MEpeX, TaK 1 3apeecTpOBaHMX B HMX KOpUCTyBadiB. baratema mro1bpMu
CKJIATHUH TPOILIEC 3MiHN KOMYHIKAI[IHHUX CTaHAAPTIB CIPUIMAETHCS SIK 3aHYPEHHSI CYCIIUTLCTBA
y TpOCTip MO3aiuHOi, XaOTUYHO OPIEHTOBAHOI KYJIbTYPH, Y 3B'SI3KY 3 UMM 3arOCTPIOETHCS
MUTAHHS [IHHICHUX OPIEHTHUPIB OCOOMCTOCTI B MEPEXKI.

TakuMm uYmHOM, mpoOJIeMHA 001acTh JOCHIDKEHHS BKJIOYae B ce0e JTOCIIKCHHS
COIIIAIBHUX MeEpeX sK 3ac0o0iB KOHCTPYIOBAaHHS KOMYHIKAaTHUBHOTO MPOCTOPY CY4YacHOTO
CYCIiJIbCTBA.

13. THOOPMALIMOHHBIE TEXHOJIOTMM B COLUUAJIBHOM ITPOCTPAHCTBE
K.T.H., fou. Tpintina H.A. x.1.H IBaniuenko €.B., TpemboBeupkuii K.M

[Ipo6nemu opranizamii iHpOpMamiifHOrO MPOCTOPY, HA T MOSBU KOMYHIKAI[IHHUX,
iHpOopManiifHUX KOMIaHIH pi3HUX (OPM BIIACHOCTI, € Y MEPEXiHUI Nepio OAHIEI0 3 BAXKIUBUX
TEM BITYU3HSHUX COLIOJIOTIYHUX JIOCIIKeHb. AKTYaJIbHICTh WX JOCHIKEHh OOyMOBJICHA THM,
10 BOHU JTO3BOJIAIOTH OL[IHUTH MOTOYHHUM IHCTUTYLIHHE CTaH CaMOro CyCHUIbCTBA, 1HAUKATOPH
SKOTO TPOSBISIOTBCS B CTPYKTYpl 1H(OpMAIifHUX MpOLECiB, MEXaHI3MM TMOIMIMPEHHS 1
CTaHOBJICHHS 1H(OpMaliiiHOI 1HPPACTPYKTypU B CUCTEMI JEp)KABHOTO YIPaBIiHHA, ¥
HiANPUEMHUIIBKOMY CEKTOPI.

KpiM aHaniTHYHUX MIPKYBaHb, € I1I€ 1 HABKOJIUIIHE MMOBCSAK/IEHHA PealbHICTh, aHANI3 SKOT
MOKa3ye, HACKUIbKU CUJIBHO B Hallle >KUTTS MPOHHUKAE BCe, L0 MOB'SI3aHO 3 1HQOpMaLiiHUMU
TEXHOJIOTISIMU: KOMIT'FOTEPH, MEPEX1, EJIEKTPOHHI IFPU Ta OCBITHI KOMI'TOTEPHI Nporpamu, Inter-
net. Y Hac WLIKaBUTh KOHTEKCTI 1H(pOpMaliifHI TEXHOJOril HE € MPOCTO TEXHOJOTIYHUM
(heHOMEeHOM, BOHH BiJI0OpaXKaroTh CTPYKTYPY COIIaIbHUX MPOIIECIB 1 OJTHOYACHO BILIMBAIOTH HA
HUX. BOHM 103BOJISAIOTH O/IHI MPOOJEMH 1 MPUBHOCATH B JKUTTS CYCIUJIBCTBA HOBI, 33 HUMH
CTOATH BIJIUBOBI PECYpPCHI I'PYIH 3 IEBHUMHU IHTEPECAMHU.
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CEKUIAO )
NEPCMEKTUBW PO3BUTKY KOHCTPYKLIi TA EKCTITYATALji
NOBITPSIHNX CYAEH

KepiBauk cekiii:  A.T.H., c.H.c. M.M. Crenanos, IV T, Kuis
Cexperap cekmii:  ct.Buki. H.B. Pynenko, /IVT, Kuis

1. [IEPLLIOYEPTIOBI 3AXO]I1 11100 OPTIAHI3ALIIl B YKPATHI 3ABE3ITEUEHHS ABI-
ATIEPEBE3EHb IAHVMMU TTPO 3MIHU I'EJTIOT'EO®PIBUYHOI'O CTAHY

J.TE€O0JLH., C.H.c, Kanammuk I'.A, JIA HAY, KponuBHHILIBEKHiIA

B nonogini npeacTapiaeHo pe3ynbTaTd aHali3y OCHOBHMX THITIB HACTI/IKIB HETaTUBHOTO BIUTUBY
KOCMIYHOI TIOro/ii Ha Oe3MeKy MMOJIbOTIB MOBITPSHUX Cy/IeH IMBLIBbHOI aBiartii. [IpoBeaeno anami3z BumMor
JI0 HaBIraIfiifHOTrO 3a0€3IeUeHHs TIOBITPSHUX CY/ICH MBUIBHOI aBiallii B yMOBax peasi3allii KOHIIeMIIii
ICAO CNS/ATM. HapeneHo ocHOBHI TIpoOJieMH YIIPOBa/PKEHHsI B YKpaiHi TEXHOJIOTiH OIepaTHBHOTO
MOHITOPHHTY TeJlioreo(i3MuHOro CTaHy i eKCTPEHOro 1H(POPMYyBaHHS €KCIUTyaTaHTIB PO BUHUKHEHHS
HeOe3MeYHNX 1 aHOMANTBHUX Teioreo(i3nyHIX SBHI. BH3HAYEHO MepioyeproBi 3aX0/u MIOA0 OpraHi-
3arii B YKpaiHi IporHo3yBaHHsI Ta ONEepPaTUBHOrO iHPOPMYBaHHS MPO 3MiHU Tenioreoi3uIHOro CTaHy
Tpy 0OCITYTOBYBaHHI aBiariepesibOTiB MOBITPSHUX CYIeH IUBLUIBHOI aBiartii 3riHo BuMor ICAO 3 meToro
3abe3meueHHs epeKTUBHOrO (PYHKIIIOHYBaHHS CUCTEM YIIPABIIIHHS, 3B’ 3Ky Ta HaBIrallii B yMOBax BILUTH-
BY JIeCTa0LTi3yIOUHX Tefioreo(i3naHrX 30ypeH>b.

2. TIJIBUILEHHS TOYHOCTI I HAJIMHOCTI TIO3ULIIOHYBAHHS JITAJIBHUX
ATIAPATIB [IUBUIBHOI ABIALIIT ITPU BUKOPUCTAHHI OJTHOYACTOTHUX ITPUIMAUYIB
CYIIYTHHUKOBOI'O CUTHAJTY

Kananmuuk-Pubanko M.A., JIA HAY, KponuBHHIIBKHIA

B nomoBizi npeictaBieHo po3po0iieHy y3arajibHEeHy KOMIUIEKCHY MaTeMaTHYHy MOJIENb (DYHKIIi-
OHYBAHHSI CYITyTHUKOBHX CHCTEM HaBIrallii I1i/i BIUIMBOM 30BHIIIHIX JeCTa0LII3y0unX (PaKkTopiB, HaBe-
JIEHO O3HAKH, KpUTEpii, HEOOXiTHI Ta IOCTaTHI YMOBH iX (PYHKIIOHAIBHOI CTiKOCTI. Bu3HaueHO OCHOBHI
MexaHi3Mu 3a0e3neyeHHs (PyHKIIOHATIBHOI CTIHKOCTI 3ac00iB HaBIrallii mpyu BUKOPUCTAHHI OTHOYACTOT-
HHX HaBITallliHUX MpUiiMayiB CUTHATY CYMYTHUKOBHX cucteM Hapirauii y ckiami ITHK JIA B ymoBax
JIeCTabLTI3yFOUOro BIUTMBY 30BHILIHIX (haKTOpIB, 30KpeMa remoreodizmuaux 30ypeHb, K1 BKIIOYAKOTh:
1) miBUIIIEHHS TOYHOCTI i HAIIHHOCTI MO3HMIIIOHYBAHHS JTITAIPHUX arapariB [MBUILHOI aBiallil IUISIXOM
KOMIIEHCYBAaHHSI JIOIaTKOBO [0 PEryisipHOi (IIyKTyamliiiHOT CKJIaJoBoi 10HOC(EpHOI MOXHOKH;
2) CBO€YaCHE IPOTHO3YBaHHsI 3001B 1 BiZIMOB y CYITyTHUKOBIH CHCTEMI HaBIrallil IMiji BIUTABOM HEpEryJisi-
PHUX Bapialliif KOCMIYHOI IMOrO/M Ta MapHpyBaHHs MO3AIUTAaTHUX CHUTYALH 10 PO3BUTKY OCOOJMBHX
cutyariif; 3) 3a0e3neueHHsi aBBTOHOMHHUX METOJIIB JIarHOCTHKY I[LJTICHOCT] HaBIral[itHUX CHCTEM Ta BiJI-
HOBJIEHH! (DYHKLIIOHYBaHHS y pa3i BUHUKHEHHS B1IMOB Ta 300iB 3a 3aJaHUI MiHIMAJIbHUI yac.

3. ANALYSIS OF THE PROPAGATION OF RADIO SIGNALS IN THE EARTH’S IONO-
SPHERE

Doctor of Technical Sciences, prof. Nesterenko K.S., Ph.D. Dmitriev OM, Ph.D. Ragulin S.V.,
Ph.D. Zhivitsky NG, Ph.D. Sharabayko O.M., Kirovograd lotna Academy of the National Aviation Uni-
versity, Kropivnitsky

The main feature of satellite lines is the presence of large radio signal energy losses caused by at-
tenuation along the propagation path. In addition to weakening, the signal is subject to distortion due to
the large number of different effects. One of the significant factors influencing radio signals during its
propagation is frequency selective fading in the ionospheric layer of the Earth’s atmosphere, which leads
to a change in signal parameters.
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CEKUIA 10
MPOBJIEMU IHTENEKTYANbHOI OBPOBKMU
BArATOBUMIPHUX OAHUX | KIBEPBE3MNEKHU
CYYACHOIO IH®OOKOMYHIKALIMHOIO NPOCTOPY

KepiBHuk cekuii: 1.T.H., mpod. , B.B. bapannik, XVIIC, XapkiB
Cekpetap cekii: K.BIWCBK.H., 1o11. B.M. I'op6enko, YT, Kui

1. IOHATTS KIBEPBE3IIEKY B UAC CTPIMKOI IHOOPMATU3ALIII

Mamkin A.M., [lepxaBHuii yHIBepCUTET TelIeKOMyHiKalii, M. KuiB

CtpiMKu#i po3BUTOK 1HGOPMAIITHUX TEXHOJIOTIN, IHPOpMaTH3aIlis Ta KOMIT I0TepU3aIlisi, CTBO-
PEeHHSA II100aTBHOTO 1HPOPMALIIHHOTO TPOCTOPY CPOPMYBAIN MPUHIIUIIOBO HOBI CyOCTaHIii — iH(DO-
pMaliifHe CyCIiJIbCTBO, 1H(POPMAIIHHUH 1 KIOEPHETHYHHUIA TTPOCTOPH, SIKI MAIOTh HEBUUYCPITHUM TOTe-
HITiaJ] 1 BIAIrPAarOTh TOJIOBHY POJb B EKOHOMIYHOMY Ta COIliaJIbHOMY PO3BHUTKY KpaiH cBiTy. OaHaK,
CTBOPEHHS 1H(POPMAIIIMHOTO CYCITIJIBCTBA MOKE MPU3BECTH 0 BUHUKHEHHS OaraThoX iH(popmarriii-
HUX 3arpo3, a OJJHUM i3 TOJIOBHUX 3aBJaHb CydacHOI iH(OpMaIiitHOi enoxu € 3a0e3rneueHHs iHop-
MariiHoi Ta KibepHeTuuHoi Oe3neku. Ha cborofni akTyansHICTh MpoOieMu KibepOe3neku He BUKIIH-
Ka€e )KOAHUX CyMHiBiB. I1]oJfHS KOKEH 3 HAC CTUKAETHCS 13 HEOOXIAHICTIO KOPHCTYBaHHS iH(pOpMa-
HIMHAMH TEXHOJIOTISIMH, BiJl COIIaJbHUX MEPEX, po3MilieHHs iH(opMallii mpo cBoi mepcoHaIbHI
JaHi B IHTEpHETI 0 KOPUCTYBaHHs OaHKOMaTaMH, OaHKIBCBKIMH PaxyHKaMHU.

BinmoBigHO 10 MIXHAPOAHOTO CTaHIAPTY, KIOEPIPOCTIp — 1€ CEepelOBUIIE ICHYBaHHS, IO
BUHUKJIO B Pe3yJbTaTi B3a€EMOJIT JIr0/IeH, MpOorpaMHOTo 3a0e3nedeHHs Ta nmociayr B [HTepHeTi 3a 10-
MIOMOT0I0 TEXHOJIOTIYHUX MPUCTPOIB 1 MEPEX, L0 MiJI €IHAHI 10 HHUX, IKOTO HE ICHYyE B OyAb-sKii
¢biznyHiii hopmi.

Binkputuit kibeprnpoctip po3mupioe cBoOOAy Ta MOXKIMBOCTI JIOJEH, 30arauye CyCHijIbCTBO,
CTBOPIOE HOBUH TNIOOANTBHUHN IHTEPAaKTUBHUI PUHOK 17€H, JOCTIKEHb Ta IHHOBAIIi, CTUMYJIIOE BiJI-
MOBiAANIbHY W eeKTUBHY POOOTY BJIaJ U 1 aKTUBHE 3ally4y€HHS TPOMAJISTH JI0 YIPABIiHHS AP KaBOIO
Ta BHUpIIIEHHS MUTaHb MICIIEBOTO 3HAYEHHs, 3a0e3Medye MyOJiYHICTh 1 TMPO30PICTh BIAIH, CIPUSE
3arno0iraHHIo0 KOPYIIIi.

Boanouac nepeBaru cy4acHOro Kibeprnpoctopy 0OyMOBWIIM BUHUKHEHHS HOBUX 3arpo3 Hallio-
HaIbHIN 1 MbKHapoaHii O6e3merni. [lopsa 3 iIHIUAEHTaMU TPUPOTHOTO (HEHABMUCHOTO) TIOXOKEHHS
3pocTae KUIbKICTh 1 TOTYXKHICTh KiOepaTak, BMOTUBOBAaHUX 1HTEpecaMu OKpPEMHX JEpiKaB, TPYIl Ta
oci0.

AHauni3 ICHYIOUUX TEHJEHI[I CBIAYUTS, 1110 TEPOPUCTHYHI OpraHi3alii Ajs peasizalii BIacHOl
IPOTUIIPABHOI METH MOYMHAIOTH Je/lalli yacTile BAaBaTucs a0 Kibeparak. CbhOrojaHi KOMI IOTEpHI
aTaky, 110 311 CHIOIOTHCS TEPOPUCTaMH a00 XaKePChbKUMU I'pyNaMu, SIK IPaBUIIO, HAIIPaBJIeH] Ha:

— BuBezaeHHs 3 nany ITKC i cucreM 3B’513Ky 3a JI0IIOMOIOIO BIpYCiB, cllamy;

— TUMYacoBe OJIOKyBaHHS MyOJIIYHUX BeO-caiTiB HUIsixoM MacoBaHux DDOS-arak;

— aTaku Ha o(iuiliHi BeO-caliTH ab0 CTOPIHKH y COLaJIbHUX MEIiaopraHiB JAepikaBHOT
BJIaJIM Ta KOMEPIIHHUX OpraHizaiuiid 3 METOI PO3MILICHHS MOB1IOMJIEHb TEPOPUCTHUHOTO CHPAMY-
BaHHS;

— HECaHKI[IOHOBAHUU JIOCTYN y CHUCTEMY 3 METOI0 BUKPAJCHHS JaHuX abo ii BUKOpHUC-
TaHHS B OpraHizailii KibepaTak Ha 1HIII CUCTEMH (CTBOPEHHS OOT-MEpex);

— HE3aKOHHE OIPUJIIOHEHHS MTEPCOHATBHHUX MAaHUX Y MEpexki [HTepHEeT CTOCOBHO MMOTi-
THUKIB, IPAaBOOXOPOHIIIB Y BIiiCbKOBOCTYKOOBIIIB Yy MO€IHAHHI 13 TPSAMUMH TOTPO3aMHU.

KiGep3nmounHHICTh CTa€ TpaHCHAIIOHATBLHOIO Ta 37aTHA 3aBIaTH 3HAYHOI IIKOJIW 1HTEpecaM
oco0u, CycniIbCcTBa Ta JepXaBH. B HACHiZIOK IIbOTO 1 3’ SBIISETHCS Take BaXIJIMBE B yac iHpopMarllii-
HUX TEXHOJIOTiN MOHATTS, sIK KibepOe3neka, CyKyNHICTh 3aX0/iB HampaBjeHa Ha O0poTbOy 3 TaHUM
BUJIOM 3JI0YUHHCOTI.
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2. PO3BUTOK €JIMHOI'O IHOOPMAILIIMHOI'O ITPOCTOPY

Mimenko A.K., JlepxaBHuii yHiBepCUTET TeleKOMyHikauii, KuiB

3aranpHUi onuc

€auHuit indopMaliifHuil TpocTip — sBJIsIE COO0I0 CYKYMHICTh 0a3 1 OaHKIB JaHUX, TEXHO-
JIOT1H 1X BEJACHHS Ta BUKOPUCTAHHSI, 1HQOPMAIIITHO-TEIEKOMYHIKAIIIHHAX CUCTEM 1 MEPEeX, 110
(YHKLIOHYIOTh Ha OCHOBI €JMHMX NPHHILHUIIB 1 32 3araJlbHUMH MIpaBUIIaMH, 110 3a0e3nedye i1H-
dbopmarliiiny B3a€EMO/Ii10 opraHizaiiil 1 rpoMajisiH, a TAKOXK 3aJ0BOJICHHS 1X 1HPOpPMaILIMHUX MMOT-
peb. [Hmmmu crioBaMu €IMHUNA 1HPOPMAIITHIN TPOCTIp CKIATAETHCS 3 TAKUX TOJIOBHUX KOMIIO-
HEHTIB:

e iH(opMaLiiiHi pecypcH, M0 MICTATH J1aHi, BiIOMOCTi Ta 3HaHHs, 3a(iKCOBaHI Ha
BIIMOBITHUX HOCISAX 1H(OpMAITiT;

eOpratizaiiiHi CTpyKTypu, 0I0 3a0e3neuyroTh (YHKIIOHYBaHHS Ta PO3BHTOK
€IUHOTO  iHGOpMAIiHHOTO  MPOCTOpPY, 30Kpema, 30ip, 00poOKky, 30epiraHHs,
PO3IOBCIOKEHHS, MOIIYK 1 TIepenavdy iHpopMalrii;

e3aco0u iH(OpMaIIiifHOT B3aeMOIii TPOMAJISIH 1 OpraHi3allii, mo 3a0e3neuyTh iM
IOCTYn 10 iHpOpMamiiHUX pecypciB Ha OCHOBI BIANOBIAHWX iH(pOpPMAamiHHUX
TEXHOJIOTIH, [0 BKJIOYAIOTh MPOrpaMHO-TEXHIUHI 3acO0HM 1 OpraHi3aiiiiHO-HOpMAaTHUBHI
JTOKYMEHTH.

OcHOBHI ITPoOJIEMU PO3POOKH

1. OCHOBHOIO MPOOJIEMOIO PO3BUTKY €JIMHOTO 1H()OPMAIIIIHHOTO ITPOCTOPY € Te, IO B
KOXKHIM KpaiHi/perioHi Mir0Th pi3HI cTaHAapTH(PO3POOKH, BUTOTOBJCHHS TOBApiB, HaBYaHHS 1
ta.). CamMe TOMY /Ui KOXKHOTO TaKOrO pErioHy MOTPIOHO pO3pOOIISATH CBOKO YAaCTHUHY
iH(pOpMaLIIHOTO MPOCTOPY B KOXKHIN cdepi AISUIBHOCTI, 32 ASSIKUM BHHITKOM B JIESIKUX cepax
CTaHJIAPTH € TI00ATLHUMH TOMY PO3pOOKa TaKUX CHCTEM IH()OPMAIIMHOTO €IHMHOTO MPOCTOPY
CTa€ MPOCTIIIOH.

2. Jns po3BUTKY iH(MOPMAIITHOTO TPOCTOPY MacmTaldy «KpaiHm» abo «perioHa»
MOTpiOHO Oy/e 3aTyYUTH CHELIaiCTIB 3 YCiX BIAMOBIIHUX KOMIIaHIN sIKi BIAHOCSTBHCS IO OJHIET
chepu 3a71s K0i Oyzie CTBOprOBATHCS CBil iH(opManiliHuii ipocTip. s Toro, o6 BpaxyBaTu
noTpedr KOXKHOI KOMIMaHiI BpaXxOBYIOUHM ONWT Tpali B il cdepi KoxkHOI 3 KOMMOaHiil Ta
PO3pOOUTH HAHOUIBII THYYKUN Ta 3pYYHHUI B BUKOPUCTaHHI MPOCTIp.

3. BusHadueHHs cTopoHu sika Oyzae 3aiiMaTvcs (PIHAHCOBOIO YAaCTUHOIO TMHUTAHHS:
po3poOka Ta MiATPUMKA LBOTO 1H(POPMAIIITHOTO MpocTopy. B OunbmIOCTi BUMAAKiB (iHAHCOBI
BUTpPATH Ha iHGOpMaLiHHUI NPOCTIp KIacy «KpaiHa» abo «perioH» KIaayThCcs Ha caMy KpaiHy.

Jlig mpukiaay SKIIO B3ATH IOPUIUYHI PECYpCH KOXKHOI KpaiHU 3 IEPEeIiKoM BCiX 3aKOHIB 1
npaBoK 10 HUX. B Vkpaini 11 mporo € Takuii pecypc sik «zakon.rada.gov.ua» abo
«3aKOHOJABCTBO YKpaiHW». SKuii NATPUMY€ETHCS 32 paXyHOK KOIITIB 3 J€PHKABHOTO OIOJIKETY.

2.CUCTEMA VIIPABJIIHHSI IH®OPMAILIIMHOIO BE3IEKOIO BYJIIBEJILHOI'O
HIJITPUEMCTBA HA IIPUHIIUITIAX HEYITKOI JIOTIKU

AceeBa JI.A.,Jlep>)xaBHUl yHIBEpCUTET TeIeKOMyHiKallii, Kuis

CyuacHe Benuke OyaiBeJbHE MiAMPUEMCTBO HAKONMUYye Ta 0OpoOJisie y CBOIM AiSIIBHOCTI
3HayH1 00csry iHpopMaIllii, B TOMY YHMCII KPUTHUYHOI /Uid Horo ¢yHKIloHyBaHHS. HasBHICTh 3a-
Ipo3 Ta PU3MKIB BTpaTH 1i€i iHGopMmarii moTpedye po3poOKU CUCTEMHU yHpaBiIiHHS 1HQOpMAaIiii-
HOIO Oe3neKoro, sika BpaxoBye crelndiky (yHKLIIOHYBaHHS OyIiBEIBHOTO MiJMPUEMCTBA, 1110
MOJISITa€ B OpraHi3zallii poOiT 3 MPOEKTyBaHHS Ta iX (iHaHCOBOT OILIHKH.

Cucrema ympaBiiHHS 1HQOpMaIiiiHOIO Oe3MeKor OYyIiBEIbHOrO MIAIPUEMCTBA BKIIOYAE
KOMIUIEKC TEXHIUYHHUX, MPOrpaMHHUX Ta OpraHizalifHUX 3aco0iB, 0OpaHUX 4YM PO3POOJIEHHX Ha
OCHOBI aHai3y oro 6i3Hec-miporeciB. HeoOXiaHICTh BpaxyBaHHS PO3MUTOCTI OIL[IHOK BPa3iHBO-
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CTi Wi Yac MPUHHATTA PILICHb 3 YIPABIIHHS JISUIBHICTIO MiJIPUEMCTBA BU3HAUa€ MOTpeOy BU-
KOPUCTaHHS MOJIEJICH Ta METO/I1B Ha OCHOB1 HEUITKO1 JIOT1KH.

3acTocyBaHHS CHUCTEMU YIPaBIiHHS 1HPOPMAIIIHOIO 0€3MeKOI0 OYIIBEIHHOIO IiIPUEM-
CTBa JI03BOJISIE 3HU3UTH PU3UKU BUTOKY, TICYBaHHS a0O0 IMiIMiHM KOPIIOPATUBHOT iH(OpMaIrii.

3.BE3IEYHA TTEPEJJAYA JAHHUX YV AD-HOC MEPEXAX.

Cunopenko .M., HTVY «J/lnenpoBckas nmoiauTexHukay, J[Himpo

Ad-hoc mepexxa - ne sokaabHa wMepexka (LAN), cTBopeHa uepe3 aBTOMAaTHUHE
M1 IKJIFOYEHHS PUCTPOIB. 3aMICTh TOTO 00 MOKJIAJaTUC Ha 0a30BYy CTaHIIIO, 00 KOOPAHHY-
BaTH TIOTIK MOBIJOMJICHB JJIsi KOKHOTO BY3Jia B MEpEXi, OKpeMi BY3JIM MEpEXi MepecHaloTh
MaKeTH Biapa3y JI0 1HIIOro BY3JIa.

Jlns 3axucty iHpopmariii Ta ganux B ad-h0C Mepekax BUKOPHUCTOBYIOTHCS KpHUIITOrpadivuHi
cxemu mHdpPyBaHHS, TaKi IK 1U(POBI mianucu. BUKOpUCTaHHS TaKMX CXEM 3a3BUYail BUMarae
CEepBiCY 3 yIPaBIiHHS KIFOYaMHU.

Mu BUKOPHCTOBYEMO 1H(MPACTPYKTYPY BIAKPUTHUX KIIIOUIB uepes ii mepeBaru y po3moaii
KIIFOUiB Ta JIOCSATHEHHI IUTICHOCTI Ta Oe33anepeunocti. Hamami, cxeMu CEeKpeTHUX KITIOYiB BHKO-
PHUCTOBYIOTHCS JUIsSl 3a0€3MEUEHHsI MOJAIBIIONO CIUIKYBaHHS IICisl aBTCHTUYHI OJUH OJHUM 1
BCTaHOBJICHHS 3araJIbHOr0 CEKPETHOTO KIII0Ya CEAHCY.

VY iH}pacTpyKTypi BIIKPUTUX KIIOYIB KOXKEH BY30J Mae CBOIO Mapy MyONiyHUIl - IpuUBaT-
HUX KiouiB. [TyOnmigni KIIF0Yi MOXYTh OYTH PO3J/IaHi J0 1HIIUX BY3JIB, TOMI SK MPHUBATHI KO
MOBUHHI BUKOPUCTOBYBAaTUCH TIIbKU B OokpeMux By3iax. Opran ceprudikamii (CA) sBiseTbcs
JOBIpeHUM CyO'ekTOM i1t ympaBiiHHS KitoueM. CA  CKIagaeTbCs 3 MHapu MyOJIYHHAMA -
NPUBATHHUI KIFOYIB 3 MOTO BIIKPUTHM KJIFOYEM, BIJIOMHM JIJISi KOJKHOTO By3Jia Ta JIOJa€ CEpTH-
¢ikaTi 000B'SI3KOBUX BIIKPUTHX KIJIIOUIB /IS BY3JIiB.

4. NEURAL NETWORKS IN COMPUTER SECURITY

Shahovyi O.V., State University of Telecommunications, Kyiv

Neural networks consist of thousands and millions of artificial “brain cells” or computa-
tional units that behave and learn in an incredibly similar way to the human brain. Also known as
Artificial Neural Networks (ANNSs), neural networks generally consist of software simulations
that behave as though they were millions of brain cells interconnected and working in parallel to
solve problems, make decisions and recognize patterns just like a human brain can.

Neural networks are used for a range of different applications, but their ability to make
simple and accurate decisions and recognize patterns makes them the perfect fit for specific in-
dustries. For example, in an airplane, a basic autopilot program may use a neural network to read
and process signals from cockpit instruments. These signals can then be used to modify the air-
plane's controls and keep it safely on course. In manufacturing, a neural network can be used in a
detergent factory to ensure that all products are created to the same high standard by measuring
pre-programmed elements such as acidity, color and texture. If a batch doesn't achieve the right
measurements, the neural network rejects it.
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(CEKL|IAA 11
CYYACHE KOMEPLINHE MEPEXXEBE OB/TABHAHHS

KepiBauk cekmii: O.I'. lomorenko, Cisco, Kuis
Cekperap cekmii: acuct. M.O. Jloces, AVT, Kuis

1. CYYACHE KOMEPLIMHE MEPEXEBE OBJIAJTHAHHS

Kmumra M.B., [lep)kaBHul yHIBEpCUTET TelleKOMYyHiKalii, Kuis.

MepeskeBe 001aHaHHS - IPUCTPOT, 3 AKUX CKIAAaeThcsl KOMIT'IOTEpHA iH(pacTpyKTypa. Ix
PO3IUISAIOTH HA JIBa BUAM: AKTUBHE Ta TACHUBHE.

AXTUBHE MEpeXeBe YCTaTKyBaHHS — O0JalHAHHS, SIKE TPECTaBIIsiE COOOI0 1HTEICKTYallb-
Hi €JICKTPOHHI MPUCTPOI, sIKi 31aTHI 00poOIsATH a00 IEPETBOPIOBATH IEpeIaHy 1Mo Mepexi iHdo-
pMmariro. Kpim ¢popMyBaHHs Ta niepenadi makeTiB TakKi MPUCTPOI 37aTHI BUKOHYBAaTH KOMYTAIIlO
curHaiiB. [Ipy npOMy eKcIUTyaTallis aKTHBHOIO MEPEKEBOro OOJIaHAHHSA HE 00XOAUThCS 0e3
JOJATKOBUX JDKEPEN KUBICHHS. J[0 HUX BiIHOCATHCS: KOHIICHTPATOPH, MapUIPyTU3aTOPH, KO-
MYTaTOPH, MEPEKEB1 aAanTepH i T.I1.

[TacuBHe MepexeBe 00NMaqHAHHS — OOJaIHAHHS, 110 CIYXKHTh JJIS TIPOCTOI Mepeadi Cur-
Hairy Ha (pismuHomy piBHi. [lacuBHe MepexeBe 00s1aAHaHHS HE TOTPEOye TOIATKOBHX JKEpeIax
KUBJICHHS, Mepenada iHpopMallii npu nboMy BigOyBaeThcsi 03 JOJATKOBUX MEPETBOPEHB CHUT-
Hairy. Jlo HUX BiTHOCSTBCS Kabesi BUTOI Mapu KOHHEKTOPH, MaT4Y-TaHeNi, Kabeab KaHaH 1 T.1I.

2. BUKOPUCTAHHS W-FI MESH TEXHOJIOI'II B O®ICI ABO BJOMA

TkauoB A.1O., lepaBuuii yHiBepcHUTET TelekoMyHikalii, Kuis

[IpoHNKHEHHS IHTEpHETY B YKpaiHi MPOIOBKYETHCS 3pOCTATH MIBUAKUMHU TeMIaMu. Tomy
30BCIM CKOpO 3BHYaliHi MapHIPyTH3aTOPH HE HE 3MOXYTh CIIPABISTHCS 3 TaKOK KUIBKICTIO
IHTepHET-KOpUCTYBaviB BioMa abo y odici. [ns migBuineHHs epeKTUBHOCTI JoMaiHboi Wi-fi
MepeKi MOKHa BUKOPHCTOBYBATH PO3IIMPIOBAYH, TOUKH JOCTYITY Tomo. Po3mmuproBadi 3acToco-
BYIOTh JUIsl IOKPUTTS TaK 3BaHUX «MepTBUX» Wi-fi 30H, aje 3a3BUuail BOHU 37aTHI 3a0€3MEUUTH
MIOJIOBUHY MPOMYCKHOI 3/1aTHOCTI, SKYy MOXXHa OTPHUMATH BiJ 3BMYAHOTO MapLIpyTH3aTopa.
Toukn nocTymy NpoONMOHYIOTh MPONYCKHY 3/JaTHICTh OUIBIIY, HIX PO3LIMpPIOBadi, aje moTpedy-
I0Th IPOTOBOT'O 3’ €THAHHS 3 MapIIPyTHU3aTOPOM.

OOuzBa HaBeleHl BHILE BapiaHTU NMOTPEOYIOTh MEPENiAKIOYEHHS KOKHOTO pasy, KOJIH
KOPUCTYBad MEPEMIIIA€ThCS MO0 OYIMHKY YW KBapTUpPl. ABTOMATHMYHOIO IMEpemiIKI0YeHHS
B1JI0YBaTUMEThCS TIIbKU MICIs BTPATH IHTEpHET 3’e€nHaHHSA. Lle 3aBmae He3pyuHOCTEH MmiJ yac
Nepersay Bileo OHJIAMH, OHJIAWH CHIJIKYBaHHS YW OHJIalH irop. Ha 3amiHy cTaHaapTHUM Map-
HmIpyTH3aTopaM mpuiiayTh Mesh-maprupyrusaropu. Texuounoriss Mesh Oyna 3amnpoBamkeHa J0-
CHUTb JJaBHO. | 10 11bOro yacy ii nepeBa)kHO BUKOPUCTOBYBAJIM BEJIHMKI KOPIOpallii, TOPriBebHi Ta
oi3nec nentpu. Mesh wi-fi — e Mepexa, 110 YTBOPIOEThCS 13 Pi3HUX, MONMEPEAHBO 00’ €THAHUX
MiX c006010, 6110KiB. [IprCcTpOi B3a€EMOJIIFOTH OJTUH 3 OJTHUM, BiIIPABISAIOYM Ta OTPUMYIOUH JaHI.
Komu Bu min’ennyere cBoi mMoOinbHI mpuctpoi g0 Wi-fi mesh mepexi, BOHM aBTOMATHYHO
M1’ €THAIOTHCS IO HAWMOTYXKHIIIOTO CUTHANY. A SKII0 By BUpiluTe 3MIHUTH CBOE MiCIle KOPH-
cryBanHsi Wifi mMepexero, Bam mpuctpiii Oyne min’eqnanuii 10 Mepexi. To0TO, cTabiIbHICTD
wifi mepexi 30epexerscsi i Bu moxere kopuctyBatucs iHTepHeToM. Lle € abcomoTHOIO TIepeBa-
roro mesh wifi cucremu Haj 3BUYAHUM MapIIPyTH3aTOPOM.

3.DATA PROCESSING CENTER "IN ONE BOX"
Doctor of Technical Sciences, prof. E. Kozelkova, State University of Telecommunica-
tions, Kiev
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Domotenko E.G., Cisco Corporate Social Responsibility Program Manager in Ukraine and
Azerbaijan, Kiev

The Cisco HyperFlex system provides a ready-made hyperconvergent solution that com-
bines software-defined network and computing with the new generation of Cisco HX data plat-
form. This system is based on the Cisco UCS platform. Cisco HyperFlex makes workflows more
efficient and enhances the adaptability of your data center, unlocking the potential of a
hyperconvergent infrastructure.

HyperFlex allows you to fully build the infrastructure for a virtualization platform based
on the Cisco server platform, including the network component, computing power, and a shared
storage subsystem implemented on the basis of the disks installed in the server nodes.
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